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EASY GUIDE TO USING THE BINDER 
 

1. Download and open the binder document using portable document reader (pdf) software 
like Adobe Acrobat/Reader. 
 

2. If a bookmark panel does not automatically appear on either the top or left side of the 
screen, click/tap on the “bookmark symbol” located near the top left-hand corner. 

 

 
 

3. To make adjustments to the view, use the Page Display option in the View tab. You 
should see something like: 
 

 
 

4. We suggest leaving open the bookmark panel to help you move efficiently among the 
staff summaries and numerous supporting documents in the binder. It’s helpful to think 
of these bookmarks as a table of contents that allows you to go to specific points in the 
binder without having to scroll through hundreds of pages.  

5. You can resize the two panels by placing your cursor in the dark, vertical line 
located between the panels and using a long click /tap to move in either direction.  
 

6. You may also adjust the sizing of the documents by adjusting the sizing preferences 
located on the Page Display icons found in the top toolbar or in the View tab.  

 
7. Upon locating a staff summary for an agenda item, notice that you can obtain more 

information by clicking/tapping on any item underlined in blue.   
  

8. Return to the staff summary by simply clicking/tapping on the item in the bookmark 
panel. 
 

9. Do not hesitate to contact staff if you have any questions or would like assistance. 
 



Overview of California Fish and Game Commission Meeting 

• Welcome to a meeting of the California Fish and Game Commission. This is the 156th 
year of operation for the Commission, in partnership with the California Department of 
Fish and Wildlife. Both organizations originated from the Board of Fish Commissioners in 
1870.  

• The Commission’s goals include preserving our wildlife heritage and conserving our 
natural resources through informed decision making. These meetings are vital in 
achieving those goals and, in that spirit, we provide the following information to be as 
effective and efficient toward that end. 

• We are operating under the Bagley-Keene Open Meeting Act and these proceedings are 
being recorded and broadcast. 

• In the unlikely event of an emergency, please note the location of the nearest emergency 
exits at your location.  

• Items may be heard in any order pursuant to the determination of the presiding 
commissioner, which is President Zavaleta today. 

• The amount of time for each agenda item may be adjusted based on time available and 
the number of speakers. 

• If you are here at the in-person location, speaker cards need to be filled out legibly and 
turned in to staff before we start the agenda item.  

• If you are online or on the phone, you will receive additional instructions in a few minutes. 

• We will ask how many speakers we have before taking public comment; please be 
prepared and listen closely for your name or phone number to be called. 

• When you speak, please state your name and any affiliation. Please be respectful and 
note that disruptions will not be tolerated. Time is precious so please be concise. 

• To receive meeting agendas and regulatory notices about those subjects of interest to 
you, please visit the Commission’s website, www.fgc.ca.gov, and sign up for our 
electronic mailing lists. 

• If you want the Commission to consider a regulation change, all petitions for regulation 
change must be submitted in writing on the authorized form, FGC 1, which is available on 
the Commission’s website or directly from staff. 

• For members of the public, if you have access to the Internet and are not planning to 
make public comment, you may listen to the meeting via our regular webcast by visiting 
the commission website at www.fgc.ca.gov (link is on right side).  

• Reminder! Please silence your mobile devices and computers to avoid interruptions. 

file://///HQGroup3.AD.Dfg.Ca.Gov/HQ10/Groups/FGC/Meetings/Binders/2020/4%20Apr%2015-16%20FGC%20-%20Telecon/Binder%20Contents/www.fgc.ca.gov


Introductions for California Fish and Game Commission Meeting 

Commission Members 
Name Role (Location) 

Erika Zavaleta President (Santa Cruz) 

Samantha Murray Vice President (La Jolla) 

Jacque Hostler-Carmesin Member (McKinleyville) 

Eric Sklar Member (Saint Helena) 

Darius W. Anderson Member (Kenwood) 

Commission Staff 
Name Title 

Melissa Miller-Henson Executive Director 

David Thesell Deputy Executive Director 

Mike Yaun Legal Counsel 

Susan Ashcraft Marine Advisor 

Ari Cornman Wildlife Advisor 

Dixie Van Allen Program Manager 

Kimi Rogers Environmental Scientist 

Sherrie Fonbuena Associate Governmental Program Analyst 

Jenn Bacon Associate Governmental Program Analyst 

David Haug Associate Governmental Program Analyst 

Kelsey Leaird Executive Analyst 

Jessica Shaw Seasonal Clerk 

Caroline Newell 
Cynthia McKeith 

California Sea Grant State Fellow 
Staff Services Analyst 

California Department of Fish and Wildlife Staff 
Name Title 

Chuck Bonham Director 

Chad Dibble Deputy Director, Wildlife and Fisheries Division 

Nathaniel Arnold 

Josh Grover 

Sarah Fonseca  

Deputy Director and Chief, Law Enforcement Division 

Deputy Director, Ecosystem Conservation Division 

Department Tribal Advisor 

Scott Gardner 

Jay Rowan 

Craig Shuman 

Branch Chief, Wildlife Branch 

Branch Chief, Fisheries Branch 

Regional Manager, Marine Region 

 

I would also like to acknowledge special guests who are present: 
(i.e., elected officials, including tribal chairpersons, and other special guests) 
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Meeting Agenda 

June 11-12, 2025 

East End Complex Auditorium 
1500 Capitol Avenue 

Sacramento, CA 95814 

To provide public comment or observe the meeting, attend in person at the Sacramento 
location. The Commission will make a reasonable effort to provide the public additional 
opportunities to provide public comment and observe the meeting remotely; in the event 
technical issues arise that impact the experience of remote attendees, we will attempt to 
resolve them, but the meeting will continue with those joining in person. 

Option for Remote Public Comment via Zoom or Phone 

The Commission will make a reasonable effort to allow for remote public participation through 
the Zoom videoconference platform. Zoom allows for computer, mobile device, or telephone 
connections. The Commission cannot guarantee the accessibility of the videoconference, 
including the quality or functionality of Zoom or the phone line. Join via Zoom directly at 
https://us02web.zoom.us/j/87110613277. For complete instructions on how to join via Zoom or 
phone, click here or visit the Commission meetings page at fgc.ca.gov/meetings/2025. 

Option for Remote Observation Without Public Comment 

The Commission will make a reasonable effort to live-stream the meeting to allow the public to 
observe the meeting without providing public comment. The Commission cannot guarantee the 
accessibility of the webcast including the quality of the audio or video webcast. To watch or 
listen on the day of the meeting, visit http://www.fgc.ca.gov (link is on the right side of the page 
near the top).  

Notes: (1) See important meeting deadlines and procedures, including written 
public comment deadlines, starting on page 14.  

(2)  A list of reports or other significant documents received by the 
commission since its April 2025 meeting is on page 9. 

(3) Unless otherwise indicated, the California Department of Fish and 
Wildlife is identified as Department.  

(4)  All section and subsection references are to Title 14 of the California 
Code of Regulations (CCR), unless otherwise noted. 

mailto:fgc@fgc.ca.gov
http://www.fgc.ca.gov/
https://us02web.zoom.us/j/87110613277
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232345&inline
file://///HQGroup3.AD.Dfg.Ca.Gov/HQ10/Groups/FGC/Meetings/Agendas/2025/6%20Jun%2011-12%20CFGC/fgc.ca.gov/meetings/2025
http://www.fgc.ca.govt/
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June 11, 2025; 9:00 AM 

Call to order and roll call to establish a quorum  

1. Consider approving agenda and order of items 

General Public Comment 

2. General public comment for items not on the agenda 

Receive public comment regarding topics within the Commission’s authority that are not 
included on either day of the June 11-12, 2025 agenda. 
Note: The Commission may not discuss or take action on any matter raised during this item, 
except to decide whether to place the matter on the agenda of a future meeting (sections 11125 
and 11125.7(a), Government Code). 

Discussion and Action Items  

3. Commission executive director and Department reports 

(A) Commission executive director 

(B) Department director and Law Enforcement Division 

4. Market Squid 

(A) Market Squid Fishery Management Plan 

Conduct a public hearing on the draft amended Market Squid Fishery 
Management Plan. 
(Pursuant to sections 7075, 7077 and 7078, California Fish and Game Code) 

(B) Commercial take of market squid 

Discuss proposed amendments to regulations for commercial take of market squid.  
(Amend sections 53.01, 149 and 149.1; repeal sections 53.02 and 53.03). 

5. Recreational crab fishing gear and commercial passenger fishing vessel trap 
validation 

Discuss proposed amendments to regulations for recreational crab fishing gear and 
commercial passenger fishing vessel trap validation.  
(Amend sections 29.80, 29.85, 190, 195 and 701) 

6. Application for a restricted species permit amendment 

Review an application for a restricted species permit amendment from the University of 
California San Diego to import, possess, transport or rear, or conduct research on 
transgenic painted urchins and transgenic sea squirts, and take action consistent with 
the Commission regulation, if warranted. 
(Pursuant to subdivision 15007(e), California Fish and Game Code, and subsection 
671.1(a)(8)(H), Title 14, CCR) 

7. Commission Policy on Naming Installations  

Discuss and potentially approve amendments to the Commission’s Policy on Naming 
Installations, including changing the policy’s title to Naming Protected Areas.  
(Pursuant to Section 703, California Fish and Game Code) 
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8. Regulation change petitions (marine) 

(Pursuant to Section 662) 

(A) Petitions for action today 

Consider whether to grant, deny, or refer for additional review, petitions for 
regulation change received at previous meetings. Petitions granted today will be 
added to the Commission’s rulemaking calendar for development and future 
consideration.  

No petitions are scheduled for action at this meeting. 

(B) New petitions 

Receive new petitions for regulation change.  

Consideration of whether to grant, deny, or refer petitions for additional review is 
expected to be scheduled for the August 13-14, 2025 Commission meeting. 

(C) Referred petitions 

Receive public comments on petitions previously referred by the Commission to 
staff, legal counsel, a Commission committee, and/or the Department for review 
and recommendation. 

Commission action on any referred petition will be scheduled under part (A) of 
this agenda item for discussion and consideration once a recommendation is 
received.  

The Commission is not expected to discuss referred MPA (marine protected 
area) petitions at this meeting. General MPA comments not specific to petitions, 
will be received under Agenda Item 2 (General public comment for items not on 
the agenda). 

9. Non-regulatory requests from previous meetings (marine) 

Consider and potentially act on non-regulatory requests submitted by members of the 
public at previous meetings. 

10. Committee and Department reports 

(A) Tribal Committee 

Receive summary and consider approving recommendations from the May 7, 
2025 Committee meeting. Discuss referred topics and consider revisions to 
topics and timing.  

(B) Marine Resources Committee 

Discuss referred topics and consider revisions to topics and timing. Consider 
approving draft agenda topics for the next committee meeting to be held 
July 16-17, 2025. 

(C) Department Marine Region 

Receive updates on items of note since the previous Commission meeting. 

I. Pacific sardine 

Public discussion of action taken by the Department director to close 
recreational and commercial Pacific sardine fisheries south of Point 
Conception to the U.S./Mexico border due to elevated levels of domoic acid. 

(Pursuant to subdivision 5523(a)(2), California Fish and Game Code) 
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II. Commercial rock crab 

Update on the reopening of the commercial rock crab fishery in northern 
California from the California/Oregon border to the Humboldt Bay entrance at 
the north jetty. 

(Pursuant to subdivision 5523(b)(2), California Fish and Game Code) 

III. Recreational Dungeness crab 

Public discussion of action taken by the Department director in the 
recreational Dungeness crab fishery to prohibit the use of crab traps in 
Fishing Zone 3 (Sonoma/Mendocino county line to Pigeon Point) effective at 
6:00 p.m. on May 1, 2025. 
(Pursuant to Section 29.80) 

June 12, 2025; 8:30 AM 

Call to order and roll call to establish a quorum  

11. Consider approving agenda and order of items 

Consent Items 

Note: Items on the consent calendar are expected to be routine and non-controversial. After public 
comment, the Commission will consider approving items on the consent calendar in a single vote 
without discussion. The presiding commissioner may choose to remove any item from the consent 
calendar and allow a separate discussion and potential action on that item in response to a request by 
a Commission member, staff, or an interested person. 

12. Initial private lands wildlife habitat enhancement and management area (PLM) 
plans and licenses (consent) 

Consider approving initial PLM plans and 2025-2029 licenses for: 
(Pursuant to Section 601) 

(A) Butte County 

I. Honcut Hills Ranch 

II. Table Mountain Ranch 

(B) Colusa County 

I. Turkey Track Ranch 

(C) Kings, Fresno and Monterey 
counties 

I. Van Boxtel Ranch 

(D) San Luis Obispo County 

I. Elk Run Ranch 

II. Parrish Pozo Ranch 

(E) Shasta County 

I. Blodgett Ranch 

II. Clover Creek Ranch 

(F) Tehama County 

I. Baccala Ranch 

(G) Yuba and Butte counties 

I. O’Brien and Prairie 
Creek 
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13. Five-year PLMs (consent) 

Consider approving five-year PLM plans and 2025-2029 licenses for: 
(Pursuant to Section 601)

(A) Butte County 

I. Llano Seco Ranch 

(B) Butte and Tehama counties 

I. Rock Creek 

(C) Del Norte County 

I. Alexandre Dairy PLM 

(D) Lassen County 

I. Five Dot Ranch – Horse 
Lake 

II. Five Dot Ranch – School 
Section 

III. Five Dot Ranch – Tunnel 
Springs 

IV. Five Dot Ranch – Willow 
Creek 

V. Mendiboure Ranch 

(E) Monterey County 

I. San Bartolome Ranch 

(F) Shasta County 

I. JS Ranch 

(G) Stanislaus County 

I. Rooster Comb Ranch 

(H) Tehama County 

I. Big Bluff Ranch

14. Annual PLMs (consent) 

Consider approving annual PLM plans for: 
(Pursuant to Section 601) 

(A) Butte County 

I. Angel Slough 

II. Deseret Farms 

III. Magers Ranch 

IV. M&T Chico Ranch 

(B) Calaveras County 

I. Ordway Ranch 

(C) Glenn County 

I. Anderson Ranch 

II. Bird Haven Ranch 

(D) Lassen County 

I. Ash Valley Ranch 

II. Clarks Valley Ranch 

III. Dixie Valley Ranch 

IV. Five Dot Ranch – Avila 

V. Grasshopper Valley 
Ranch 

VI. Kramer Ranch PLM 

VII. Mendiboure Cold Springs 
Ranch 

VIII. Observation Peak Ranch 

IX. Red Rock Ranch 

X. Walton Homestead 
Family, LLC 

(E) Los Angeles County 

I. Santa Catalina Island 

(F) Mendocino County 

I. Schneider Ranch 

(G) Modoc County 

I. Basin View Ranch 

II. Fort Bidwell Ranch 

III. Lookout Ranch 

IV. Roberts Ranch 

V. SL Ranch 

(H) San Bernardino County 

I. Big Morongo Springs 
Ranch 

(I) Shasta County 

I. Black Ranch 

II. Cow Creek Ranch 

III. Duncan Creek Ranch 

IV. Hathaway Oak Run 
Ranch 

V. Jerusalem Creek Ranch 

VI. Kampmann Ranch 

VII. Rickert Ranch 
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(J) Shasta and Siskiyou counties 

I. Willow Creek Ranch 

(K) Siskiyou County 

I. Long Prairie Farms 

II. Pondosa 

III. Red Rock Valley Farms 

(L) Tehama County 

I. El Rancho Rio Frio 

II. Little Dry Creek Ranch 

III. Mill Creek Ranch 

IV. Salt Creek Ranch 

(M) Yolo County 

I. 360 Ranch 

II. Smith Flat Ranch 

(N) Yuba County 

I. Sugarloaf-Bangor Ranch 

15. Gerry's curly-leaved monardella (consent) 

Consider approving the Department’s request for a 30-day extension to review the 
petition to list Gerry's curly-leaved monardella (Monardella sinuata subsp. gerryi) as a 
threatened or endangered species under the California Endangered Species Act. 
(Pursuant to subdivision 2073.5(b), California Fish and Game Code) 

16. Mojave desert tortoise (consent) 

Consider ratifying findings on the decision to list Mojave desert tortoise (Gopherus 
agassizii) as endangered under the California Endangered Species Act 
(Pursuant to subdivision 2075.5(e)(2), California Fish and Game Code) 

17. Duck stamp expenditure proposals for fiscal year 2025-26 (consent) 

Consider approving proposed duck stamp project expenditures from the Duck Stamp 
Dedicated Account Fund for Fiscal Year 2025-26. 
(Pursuant to sections 3702 and 3704, California Fish and Game Code) 

18. Wildlife rehabilitation (consent) 
Consider approving additional sufficiently related changes to regulations; the changes 
are to regulations approved by the Commission on December 12, 2024 for the proposed 
amendments regarding wildlife rehabilitation. 
(Repeal Section 679; add sections 679.1. 679.2, 679.3.679.4, 679.5, 679.6, 679.7. 
679.8 and 679.9; add Chapter 2 and Chapter 3 of the Native Wildlife Rehabilitation 679 
Regulations Manual; and amend Section 703) 

19. Golden mussel emergency regulation (consent) 

Consider a second 90-day extension of the emergency regulation adding golden mussel 
(Limnoperna fortunei) to the list of animals restricted from live importation, 
transportation and possession. 
(Amend Section 671) 

20. White sturgeon sport fishing 2084 regular rulemaking (consent) 

Consider adopting proposed amendments to regulations for the recreational take of, 
tagging of, and reporting requirements for, white sturgeon (Acipenser transmontanus) in 
inland and ocean waters, pursuant to California Fish and Game Code Section 2084 and 
consider taking final action under the California Environmental Quality Act. 
(Repeal sections 5.78, 5.79, 27.92, 27.93 and 27.95; and amend sections 1.74, 5.80, 
5.81, 27.60, 27.90, 27.91 and 701) 
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21. Falconry (consent)  

Consider adopting proposed amendments to falconry regulations. 
(Amend sections 670 and 703) 

Discussion and Action Items 

22. Western Joshua Tree Conservation Plan 

Discuss and consider approving the revised draft Western Joshua Tree Conservation 
Plan. 
(Pursuant to subdivision 1927.6(a), California Fish and Game Code) 

23. Quino checkerspot butterfly 

Consider and potentially act on the petition, the Department’s evaluation report, and 
comments received to determine whether listing Quino checkerspot butterfly 
(Euphydryas editha quino) as a threatened or endangered species under the California 
Endangered Species Act may be warranted. 
(Pursuant to sections 2074 and 2074.2, Fish and Game Code) 

24. Morro manzanita take provision 

Receive a recommendation from the Department and consider authorizing publication of 
notice of intent to authorize take of Morro manzanita while a candidate species under 
the California Endangered Species Act, pursuant to Section 2084 of the California Fish 
and Game Code. 
(Add Section 749.14) 

25. Striped bass 

Consider authorizing publication of notice of intent to amend regulations regarding 
recreational striped bass harvest size limits. 
(Amend sections 5.75 and 27.85) 

26. Wildlife Prosecutor of the Year 

Announce and recognize the recipient of the annual Wildlife Prosecutor of the Year 
award. 
(Pursuant to the Commission Wildlife Prosecutor of the Year Policy) 

27. Regulation change petitions (wildlife and inland fisheries) 

(Pursuant to Section 662) 

(A) Petitions for action today 

Consider whether to grant, deny, or refer for additional review, petitions for 
regulation change received at previous meetings. Petitions granted today will be 
added to the rulemaking calendar for development and future consideration. 

I. Petition 2025-03: Remove ferrets from the restricted species list. 

(B) New petitions 

Receive new petitions for regulation change. 

Consideration of whether to grant, deny, or refer for additional review is expected 
to be scheduled for the August 13-14, 2025 Commission meeting. 
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(C) Referred petitions 

Receive comments on petitions previously referred by the Commission to staff, 
legal counsel, a Commission committee, or the Department for review and 
recommendation. 

Commission action on any referred petition will be scheduled for consideration 
once a recommendation is received. 

28. Non-regulatory requests from previous meetings (wildlife and inland fisheries) 

Consider and potentially act on non-regulatory requests submitted by members of the 
public at previous meetings. 

29. Committee and Department reports 

(A) Wildlife Resources Committee 

Receive summary and consider approving any recommendations from the 
May 15, 2025 Committee meeting. Discuss referred topics and consider revisions 
to topics and timing. 

(B) Department Wildlife and Fisheries Division, and Department Ecosystem 
Conservation Division 

Receive updates from Department divisions on items of note since the previous 
Commission meeting. 

30. Commission administrative items 

(A) Legislative report 

Receive updates on state and federal legislation and regulatory activity, and 
consider providing direction to staff on potential actions. 

(B) Rulemaking timetable updates 

Review and consider approving changes to the perpetual timetable for 
anticipated regulatory actions. 

(C) Potential meeting dates for 2027  

Review and provide feedback on draft meeting dates for 2027 as proposed by 
staff. 

(D) Future meetings and new business 

Review logistics and approve draft agenda items for the next Commission 
meeting (August 13-14, 2025), approve location changes for January through 
June of 2026, consider any changes to approved meeting dates, or introduce 
new business for a future meeting agenda. 

31. General public comment for items not on the agenda 

Receive public comment regarding topics within the Commission’s authority that are not 
included on either day of the June 11-12, 2025 agenda. 
Note: The Commission may not discuss or take action on any matter raised during this item, 
except to decide whether to place the matter on the agenda of a future meeting (Section 11125 
and subdivision 11125.7(a), California Government Code). 

Adjourn 



9 

Public Receipt of Documents  

This section of the agenda highlights reports or other significant documents received by the 
Commission since the previous meeting. Any Commission discussion or action on these 
documents will be noticed and placed on the agenda of a future meeting. Since May 14, 2025, 
the Commission has received two documents: 

1. Department's five-year status review report for Bogg's Lake hedge-hyssop (Gratiola 
heterosepala), which is listed as endangered under the California Endangered 
Species Act. Received May 6, 2025. The status review can viewed at 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232412&inline. 

2. Revised draft Western Joshua Tree Conservation Plan and appendices will be 
available soon at two links:  

a. Volume I. Revised draft plan, dated June 2025 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232533&inline 

b. Volume II. Appendices, dated June 2025 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232534&inline

  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232412&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232533&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232534&inline
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Executive Session 

(Not open to the public) 

At a convenient time during the regular agenda of its June 11-12, 2025 meeting, the 
Commission will recess from the public portion of the agenda and conduct a closed session on 
the agenda items below. The Commission is authorized to discuss these matters in a closed 
session pursuant to Government Code Section 11126, subdivisions (a)(1), (c)(3), and (e)(1), 
and Fish and Game Code Section 309. After closed session, the Commission will reconvene in 
public session, which may include announcements about actions taken during closed session. 

(A) Pending litigation to which the Commission is a party 

I. United Water Conservation District v. California Fish and Game Commission 
(challenge to final Southern California steelhead CESA listing decision). 

II. The People of the State of California v. Hannam Chain U.S.A., Inc., et al. 
(restricted species) and Hannam Chain U.S.A., Inc., et al. v. California Fish and 
Game Commission (challenge to restricted species regulation)  

III. The Ballona Wetlands Land Trust v. California Fish and Game Commission and 
California Dept. of Fish and Wildlife (challenge to decisions related to public uses 
on an ecological reserve) 

IV. The Ballona Wetlands Land Trust v. California Fish and Game Commission 
(Ballona Wetlands Ecological Reserve petition for regulation change) 

V. Borba et al. v. Merced Co, Merced Irrigation Dist., California Dept. of Fish and 
Wildlife, and California Fish and Game Commission (complaint for damages 
related to flooding) 

VI. Perez-Ramirez et al. v. County of Merced, City of Merced, Merced Irrigation Dist., 
California Dept. of Fish and Wildlife, and California Fish and Game Commission 
(complaint for damages related to flooding) 

VII. Glenn et al. v. County of Merced, City of Merced, Merced Irrigation Dist., 
California Dept. of Fish and Wildlife, and California Fish and Game Commission 
(complaint for damages related to flooding) 

(B) Possible litigation involving the Commission 

(C) Staffing 

(D) Deliberation and action on license and permit items 

I. Consider the accusation in FGC Case No. 25ALJ03-FGC, regarding revocation 
of Ronald Ghera’s commercial fishing license and Dungeness crab vessel permit.  

II. Consider the proposed decision in FGC Case No. 24ALJ16-FGC, regarding 
suspension of Odysseus Richcreek’s commercial fishing license.  

III. Consider the proposed decision in FGC Case No. 24ALJ35-FGC, regarding 
suspension of Jerry Lynn Willett’s commercial fishing license. 

IV. Consider the proposed decision in FGC Case No. 24ALJ36-FGC, regarding 
suspension of David James Bitts’s Dungeness crab vessel permit. 

V. Consider the proposed decision in FGC Case No. 24ALJ08-FGC, regarding 
revocation of Christopher Miller’s commercial fishing license and lobster operator 
permit. 
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California Fish and Game Commission 
Meeting Schedule 

Note: As meeting dates and locations can change, please visit www.fgc.ca.gov for the most 
current list of meeting dates and locations. All Commission meetings will include a 
webinar/teleconference option for attendance and every effort will be made to ensure that 
committee meetings include the same. 

Meeting Date Commission Meeting Committee Meeting 

July 16-17, 2025  

Marine Resources 
California Natural Resources 

Headquarters Building 
715 P Street, 2nd Floor 
Sacramento, CA 95814 

August 12, 2025  

Tribal  
California Natural Resources 

Headquarters Building 
715 P Street, 2nd Floor 
Sacramento, CA 95814 

August 13-14, 2025 

California Natural Resources 
Headquarters Building 

715 P Street, 2nd Floor 
Sacramento, CA 95814 

 

September 11, 2025  

Wildlife Resources  
California Natural Resources 

Headquarters Building 
715 P Street, 2nd Floor 
Sacramento, CA 95814 

October 8-9, 2025 Sacramento area  

November 5-6, 2025  
Marine Resources 
Sacramento area 

December 9, 2025  

Tribal  
California Natural Resources 

Headquarters Building 
715 P Street, 2nd Floor 
Sacramento, CA 95814 

December 10-11, 2025 Sacramento area  

  

http://www.fgc.ca.gov/
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Other Meetings of Interest 

Meetings listed here are organizations for which the Commission: (1) is a member, or (2) takes 
action based upon regulations developed by that organization. 

Association of Fish and Wildlife Agencies 

• September 21-24, 2025 – Tucson, AZ 

• September 13-16, 2026 – Lancaster, PA 

Pacific Fishery Management Council 

• June 12-18, 2025 – Rohnert Park, CA 

• September 18-24, 2025 – Spokane, WA 

• November 13-19, 2025 – Costa Mesa, CA 

• March 4-10, 2026 – San Francisco, CA 

• April 7-13, 2026 – Portland, OR 

• June 11-17, 2026 – Spokane, WA 

• September 17-23, 2026 – Vancouver, WA 

• November 13-19, 2026 – Orange County, CA 

Pacific Flyway Council 

• September 12, 2025 – Provo, UT 

• March 2026 – Date and location TBD 

• August or September 2026 – Date and location TBD 

Western Association of Fish and Wildlife Agencies 

• June 1-5, 2026 – Boise, ID 

Wildlife Conservation Board 

• August 28, 2025 – Sacramento, CA 

• November 20, 2025 – Sacramento, CA 

• February 2026 – Sacramento, CA 

• May 2026 – Sacramento, CA 

• August 2026 – Sacramento, CA 

• November 2026 – Sacramento, CA 
  

https://www.fishwildlife.org/
https://www.pcouncil.org/
https://pacificflyway.gov/Meetings.asp
https://wafwa.org/
https://wcb.ca.gov/Meetings
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Important Commission Meeting Procedures Information 

Welcome to a Meeting of the California Fish and Game Commission 

This year marks the 156th year of operation of the Commission in partnership with the 
California Department of Fish and Wildlife. Our goal is the preservation of our heritage and 
conservation of our natural resources through informed decision making; Commission 
meetings are vital in achieving that goal and we provide this information to be as effective and 
efficient toward that end. Welcome, and please let us know if you have any questions. 

Persons with Disabilities 

Persons with disabilities needing reasonable accommodation to participate in public meetings 
or other Commission activities are invited to contact the Department’s Civil Rights Office 
(CRO) at civilrights@wildlife.ca.gov. Accommodation requests for facility and/or meeting 
accessibility and requests for American Sign Language interpreters should be submitted at 
least two weeks prior to the event. Requests for real-time captioners should be submitted at 
least four weeks prior to the event. These timeframes are to help ensure that the requested 
accommodation is met. If a request for an accommodation has been submitted but is no longer 
needed, please contact the CRO immediately. 

Stay Informed 

To receive meeting agendas and regulatory notices about those subjects of interest to you, 
visit the Commission’s website, www.fgc.ca.gov, to sign up on our electronic mailing lists. 

Submitting Written Comments 

The public is encouraged to comment on any agenda item. Submit written comments by one of 
the following methods: E-mail to fgc@fgc.ca.gov; mail to California Fish and Game 
Commission, P.O. Box 944209, Sacramento, CA 94244-2090; deliver to California Fish and 
Game Commission, 715 P Street, 16th Floor, Sacramento, CA 95814 (you must call at least 
one business day in advance to arrange delivery). Materials provided to the Commission may 
be made available to the general public. 

Comment Deadlines 

The Comment Deadline for this meeting is 5:00 p.m. on May 29, 2025. Written comments 
received at the Commission office by this deadline will be made available to Commissioners 
prior to the meeting. 

The Supplemental Comment Deadline for this meeting is noon on June 6, 2025. Comments 
received by this deadline will be made available to Commissioners at the meeting. 

After these deadlines, written comments may be delivered in person to the meeting. Please 
bring 12 copies of written comments to the meeting and give them to the designated staff 
member just prior to speaking. 

Petitions for Regulation Change 

Any person requesting that the Commission adopt, amend, or repeal a regulation must 
complete and submit form FGC 1, Petition to the California Fish and Game Commission for 
Regulation Change (as required by Section 662, Title 14, CCR), available at 
https://fgc.ca.gov/Regulations/Petition-for-Regulation-Change. To be received by the 

file://///HQGroup3.AD.Dfg.Ca.Gov/HQ10/Groups/FGC/Meetings/Agendas/Templates/www.fgc.ca.gov
mailto:fgc@fgc.ca.gov
https://fgc.ca.gov/Regulations/Petition-for-Regulation-Change
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Commission at this meeting, petition forms must be received by the Supplemental Comment 
Deadline or delivered in person at the meeting during the regulation change petitions agenda 
item. Petitions received at this meeting will be scheduled for consideration at the next regularly 
scheduled business meeting, unless the petition is rejected under staff review pursuant to 
subsection 662(b), Title 14, CCR. 

Non-Regulatory Requests 

All non-regulatory requests follow a two-meeting cycle to ensure proper review and thorough 
consideration of each item. All requests submitted by the Supplemental Comment Deadline 
(or heard during general public comment at the meeting) will be scheduled for receipt at this 
meeting and scheduled for consideration at the next regularly scheduled business meeting. 

Speaking at the Meeting 

To speak on an agenda item in-person, please complete a “speaker card” and provide it to 
the designated staff member before the agenda item is announced. Please complete one 
speaker card per item. Cards will be available near the entrance of the meeting room. 

To speak on an agenda item via Zoom or phone, please “raise” your hand either through 
the Zoom function or by pressing *9 once on your phone when prompted at the beginning of 
the agenda item. 

1. In-person speakers will be identified in groups; please line up when your name is called. 
Speakers on Zoom or phone will be identified by your Zoom display name or the last 
three digits of your phone number; listen closely for when your name or number is called. 

2. When addressing the Commission, please give your name and the name of any 
organization you represent, and provide your comments on the item under consideration. 

3. If there are several speakers with the same concerns, you are encouraged to appoint a 
spokesperson and avoid repetitive testimony. 

4. The presiding commissioner will allot between one and three minutes per speaker per 
agenda item, subject to several exceptions: 

a. The presiding commissioner may allow up to five minutes for an individual 
speaker if a minimum of three individuals who are present when the agenda item 
is called have ceded their time to the designated spokesperson, and the 
individuals ceding time forfeit their right to speak to the agenda item. 

b. In-person participants ceding their time shall complete a speaker card and 
approach the staff table with the spokesperson so that staff may confirm the 
presence of those ceding their time. Persons participating via Zoom or phone 
and ceding their time to another speaker must notify the Commission at 
fgc@fgc.ca.gov prior to the start of the agenda item, including to whom they are 
ceding their time, and must be present during the agenda item. 

c. Individuals may receive advance approval for additional time to speak if such 
requests are received by email or delivery to the Commission office by the 
Supplemental Comment Deadline. The president or designee will approve or 
deny the request no later than 5:00 p.m. two days prior to the meeting. 

d. An individual requiring an interpreter is entitled to at least twice the allotted 
speaking time pursuant to Government Code Section 11125.7(c). 
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e. An individual may receive additional time to speak to an agenda item at the 
request of any commissioner. 

Agenda items may be heard in any order and on either day pursuant to the discretion of 
the presiding commissioner. 

Visual Presentations/Materials 

All electronic presentations must be submitted by the Supplemental Comment Deadline and 
approved by the Commission executive director before the meeting. 

1. Electronic presentations must be provided by email to fgc@fgc.ca.gov. If the 
presentation file is too large to send via email, contact staff to identify an alternative 
method for submitting the file. 

2. All electronic formats must be Windows PC compatible. 

3. If presenting at the in-person meeting location, it is recommended that you bring a 
print copy of your presentation in case of technical difficulties. 

 

mailto:fgc@fgc.ca.gov


Item No. 12 

Staff Summary for June 11-12, 2025 

Author: Kelsey Leaird  1 

12. Initial Private Lands Wildlife Habitat Enhancement and Management Area 
(PLM) Plans and Licenses (Consent)

Today’s Item Information ☐ Action ☒ 

Consider approving initial PLM plans and 2025-2029 licenses. 

Summary of Previous/Future Actions (N/A) 

Background 

California Fish and Game Code sections 3400-3408 and Title 14 Section 601 prescribe 
conditions for a PLM program that provides incentives for landholders to manage their property 
for the benefit of fish and wildlife in exchange for access to increased recreational 
opportunities, such as hunting tags or extended seasons (“harvest program”). In return for a 
harvest program, the landholder must prepare a biologically-sound wildlife management plan 
and complete specific wildlife habitat improvements on the PLM property. 

The Department has reviewed the initial management plans for 10 new properties in nine 
counties, consisting of approximately 26,725 acres.  

The Department recommends that the Commission approve the wildlife management plans, 
applications, and 2025-26 harvest programs under specified conditions (Exhibit 2). Habitat 
improvements accomplished under these plans will enhance and maintain wildlife resources 
on and around the PLM areas. The goals and objectives stated in the management plans are 
compatible with Department management plans for appropriate species in these areas and the 
Department finds they comply with Commission regulations and policies for PLM licenses and 
plans. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff: Approve the initial PLM plans, 2025-29 licenses, applications, and 2025-26 
harvest programs under a motion to adopt the consent calendar. 

Department: Approve the initial PLM licenses, management plans, applications and proposed 
2025-26 harvest programs under the conditions specified in Exhibit 2. 

Exhibits 

1. Department memo, received May 16, 2025 

2. “PLM Area License Initial Management Plans, 2025-2029, Proposed Seasons, 
Harvests, and Habitat Improvements,” received May 16, 2025 

Motion 

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar. 



Item No. 13 

Staff Summary for June 11-12, 2025 

Author: Kelsey Leaird  1 

13.  Five-Year Private Land Management (PLM)  

Today’s Item Information ☐ Action ☒ 

Consider approving five-year PLM plans and 2025-2029 licenses. 

Summary of Previous/Future Actions (N/A) 

Background 

California Fish and Game Code sections 3400-3408 and Title 14 Section 601 prescribe 
conditions for a PLM program that provides incentives for landholders to manage their property 
for the benefit of fish and wildlife in exchange for access to increased recreational 
opportunities, such as hunting tags or extended seasons (“harvest program”). In return for a 
harvest program, the landholder must prepare a biologically-sound wildlife management plan 
and complete specific wildlife habitat improvements on the PLM property. 

The Department has reviewed the five-year licenses (2025-29) for 12 properties in seven 
counties consisting of approximately 72,255 acres.  

The Department recommends that the Commission approve the wildlife management plans, 
applications, and 2025-26 harvest programs under conditions specified in Exhibit 2. Habitat 
improvements accomplished under these plans will enhance and maintain wildlife resources 
on and around the PLM areas. The goals and objectives stated in the management plans are 
compatible with Department management plans for appropriate species in these areas and the 
Department finds they comply with Commission regulations and policies for PLM licenses and 
plans. 

Significant Public Comments 

A hunter shares their family’s experience in a seven-person hunt party during a November 
2024 SHARE elk hunt in the Ft. Dick area, a place where they have hunted previously, in 2020 
and 2021. The hunter expresses concerns with various actions the group encountered from 
what appeared to be employees of Alexandre Dairy herding elk with multiple vehicles and 
gunshots to keep the herd on a PLM property. They state that, after attempting to reach local 
wildlife officers, the group felt unsafe and decided to return home without a successful hunt. 
They identify a potential conflict of interest for one of the Alexandre Dairy managers, and ask 
that the PLM not be renewed. (Exhibit 3) 

The recent comments are similar to comments the Commission has received in the past; 
Exhibit 4 provides an example. 

Recommendation 

Commission staff: Under a motion to adopt the consent calendar, approve five-year PLM 
licenses for 2025-29, and proposed harvest programs and habitat improvements as 
recommended by the Department for the identified properties, with the exception of Alexandre 
Dairy PLM; instead, approve for Alexandre a one-year license, harvest program and habitat 
improvements, specifying conditions for the one-year license, and directing staff to work with 
the Department to learn more about the allegations made in Exhibit 3. 
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Author: Kelsey Leaird  2 

Department: Approve five-year PLM license renewals for 12 properties, under the conditions 
specified in Exhibit 2.  

Exhibits 

1. Department memo, received May 16, 2025 

2. “PLM Area License 5-Year Renewals, 2025-2029 Proposed Seasons, Harvests, and 
Habitat Improvements,” received May 16, 2025 

3. Email from the J.M. family, received March 13, 2025 

4. Sample message from Michael Stapleton, received November 3, 2020 

Motion 

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar. 
 



Item No. 14 

Staff Summary for June 11-12, 2025 

Author: Kelsey Leaird  1 

14. Annual PLMs (Consent)

Today’s Item Information ☐ Action ☒ 

Consider approving annual PLM plans. 

Summary of Previous/Future Actions (N/A) 

Background 

California Fish and Game Code sections 3400-3408 and Title 14 Section 601 prescribe 
conditions for a PLM program that provides incentives for landholders to manage their property 
for the benefit of fish and wildlife in exchange for access to increased recreational 
opportunities, such as hunting tags or extended seasons (“harvest program”). In return for a 
harvest program, the landholder must prepare a biologically-sound wildlife management plan 
and complete specific wildlife habitat improvements on the PLM property. 

The Department has reviewed the annual reports for 43 properties in thirteen counties, 
consisting of approximately 285,736 acres.  

The Department recommends that the Commission approve the wildlife management plans, 
license applications, and 2025-26 harvest programs under conditions specified in Exhibit 2. 
Habitat improvements accomplished under these plans will enhance and maintain wildlife 
resources on and around the PLM areas. The goals and objectives stated in the management 
plans are compatible with Department management plans for appropriate species in these 
areas and the Department finds they comply with Commission regulations and policies for PLM 
licenses and plans. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff: Approve the PLM license applications, habitat improvements, and 2025-26 
harvest programs as recommended by the Department for 43 properties, under a motion to 
adopt the consent calendar. 

Department: Approve continuing the PLM licenses and approve the annual seasons, harvests 
and habitat improvements for 43 properties, under the conditions specified in Exhibit 2. 

Exhibits 

1. Department memo, received May 16, 2025 

2. “PLM Area License Annual Renewals, 2025-2026 Proposed Seasons, Harvests, and 
Habitat Improvements,” received May 16, 2025 

Motion 

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar. 



Item No. 15 

Staff Summary for June 11-12, 2025 

Author: Dixie Van Allen  1 

15. Gerry’s Curly-Leaved Monardella (Consent)

Today’s Item Information ☐ Action ☒ 

Consider approving the Department’s request for a 30-day extension to review the petition to 
list Gerry's curly-leaved monardella (Monardella sinuata subsp. gerryi) as a threatened or 
endangered species under the California Endangered Species Act. 

Summary of Previous/Future Actions  
Action Date 

• Received petition February 19, 2025 

• Transmitted petition to Department February 28, 2025 

• Public receipt of petition April 16, 2025 

• Today consider/approve Department's 
request for 30-day extension 

June 11-12, 2025 

Background 

On February 19, 2025, the Commission received a petition from California Native Plant Society 
to list Gerry’s curly-leaved monardella as endangered under CESA. On February 28, 2025, 
Commission staff transmitted the petition to the Department for review.  

California Fish and Game Code Section 2073.5 requires that the Department evaluate the 
petition and submit a written evaluation with a recommendation to the Commission within 90 
days of receiving the petition. Under this section, the Department may request an extension of 
up to 30 days to complete the evaluation. 

The Department has requested a 30-day extension (Exhibit 1). If approved, the due date for 
the Department’s evaluation would change to June 19, 2025. 

Significant Public Comments (N/A) 

Recommendation  

Commission staff:  Approve the Department’s request for a 30-day extension. 

Exhibits 

1. Department memo requesting 30-day extension, received June 3, 2025 

Motion 

Moved by ________________ and seconded by __________________ that the Commission 
adopts the staff recommendations for items 12 through 21 on the consent calendar. 
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Staff Summary for June 11-12, 2025 

Author: Michael Yaun and Ari Cornman  1 

16. Mojave Desert Tortoise (Consent)

Today’s Item Information ☐ Action ☒ 

Consider ratifying findings on the decision to list Mojave desert tortoise (Gopherus agassizii) 
as endangered under the California Endangered Species Act (CESA). 

Summary of Previous/Future Actions  
Action Date 

• Received CESA petition March 20, 2020 

• Received Department's 90-day evaluation report June 24-25, 2020 

• Determined petitioned action may be warranted; 
initiating Department's one-year status review 

October 14, 2020 

• Public notice of having received the Department’s one-
year status review 

February 14-15, 2024 

• Determined listing is warranted  April 17-18, 2024 

• Today consider adopting findings June 11-12, 2025 

Background 

On March 20, 2020, the Commission received a petition to change the status of Mojave desert 
tortoise (Gopherus agassizii, currently listed in Section 670.5 under its former common name, 
desert tortoise) from threatened to endangered under CESA. At its October 2020 meeting, the 
Commission determined that listing may be warranted, and subsequently provided notice 
regarding Mojave desert tortoise’s protected, candidate species status. The notice prompted 
the Department’s status review of the species, as required by California Fish and Game Code 
Section 2074.6. 

The Commission received the Department's status review report on January 9, 2024. In April 
2024, pursuant to Fish and Game Code Section 2075.5, the Commission determined that listing 
Mojave desert tortoise as endangered is warranted, as recommended by the Department. 

Section 2075.5 requires the Commission to adopt written findings to support its listing decision. 
Accordingly, Commission staff developed a draft notice of findings for Commission 
consideration and action today, provided as Exhibit 1. 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Under a motion to adopt the consent calendar, adopt the proposed 
findings for the decision to list Mojave desert tortoise (Gopherus agassizii) as endangered. 

Exhibits 

1. Draft notice of findings, dated May 27, 2025 

Motion  

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar.  
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  Item No.  17

Staff  Summary  for  June 11-12, 2025

17.  Duck Stamp Expenditure Proposals for Fiscal Year  2025-26 (Consent)Today

’s Item  Information  ☐  Action  ☒

Consider approving proposed duck stamp project expenditures from the Duck Stamp
Dedicated Account Fund for Fiscal Year 2025-26.

Summary of Previous/Future  Actions  (N/A)

Background

Pursuant to California  Fish and  Game  Code  sections  3702-3705,  the Commission  must 
approve any  projects  funded  by  the State Duck  Stamp  Account in  the  Fish  and  Game 
Preservation  Fund; the funds shall be used for projects or  endowments to protect, preserve,
restore, enhance, and develop migratory waterfowl breeding and wintering habitat, evaluate 
habitat projects, and conduct waterfowl resource assessments and other waterfowl-related 
research.

The Department annually requests and reviews proposals for projects that meet the
statutory goals  of  this  dedicated  account,  which  are  reviewed  by  the  Department’s  Duck
Stamp  Advisory Committee and then submitted by the Department to the Commission as a
list of recommended projects. Exhibits 1 and 2 contain an overview and summary of the 
proposed projects for consideration and approved for funding in FY 2025-26.

For FY 2025-26, authorized expenditures from this fund are $1,939,000. After deducting the 
required  administrative  overhead  costs  (limited  to  6%,  per  Fish  and  Game  Code Section
3701, or $116,340), and the mandated amount portioned to Canada ($2.25 per
stamp/validation per Section 3704 or  $145,878  calculated based on the 2025 license year
duck stamp validations), a total of $1,677,783  is available for new and ongoing projects.

The Department proposes funding  seven  new projects totaling $1,283,440. A total of  14 
projects are  recommended,  including  continued  authorization  for  ongoing  projects.
Combined,  the  new and ongoing  projects in California total $1,677,783  (Exhibit 2).

Significant Public Comments  (N/A)

Recommendation

Commission  staff:  Approve this proposed FY 2025-26 funding from the Duck Stamp Account
as recommended by the Department.

Department:  Approve the  projects identified in Exhibit 2 for funding from the Duck Stamp 
Account in FY 2025-26.

Exhibits

1. Department memo, received June  6, 2025

2. Department summary of recommendations for FY 2025-26 California Duck Stamp 
Account expenditures. 
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Author: Cynthia Mckeith  2 

Motion 

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar. 

 



Item No. 19 

Staff Summary for June 11-12, 2025 

Author: Sherrie Fonbuena  1 

19. Golden Mussel Emergency Regulation (Consent)

Today’s Item Information ☐ Action ☒ 

Consider a second 90-day extension of the emergency regulation adding golden mussel 
(Limnoperna fortunei) to the list of animals restricted from live importation, transportation and 
possession. 

Summary of Previous/Future Actions  
Action Date 

• Adoption hearing for emergency regulation to add golden 
mussel to the list of restricted animals 

December 11-12, 2024 

• Adoption hearing for 90-day extension of emergency 
regulation to retain golden mussel on the list of restricted 
animals 

April 16-17, 2025 

• Today consider adopting a second 90-day extension 
of emergency regulation to retain golden mussel on 
the list of restricted animals 

June 11-12, 2025 

Background 

The Department requests the Commission readopt for a second 90-day extension an 
emergency regulation to retain golden mussel on the list of restricted animals; readopting the 
regulation will reduce the potential for people to introduce and move golden mussels to other 
waters of the state, prevent damage to native wildlife and their habitats, protect agricultural 
interests of the state, and protect public health and safety. For additional background on the 
initial adoption and the first readoption of the emergency action, see exhibits 1 and 2. 

Updates Since the Last Meeting 

There are no changes to the proposed regulatory language since the original emergency 
action adopted during the December 2024 Commission meeting. Further details of the 
proposed extension are available in the emergency statement and proposed regulatory 
language (exhibits 4 and 5). 

As of May 23, 2025, golden mussels have been detected 51 times (see exhibits 7 and 8). 
Several of the detections occurred after the draft finding of emergency and statement of 
proposed emergency regulatory action (emergency statement, exhibit 3) was prepared. If the 
Commission takes action today to extend the emergency regulation, staff will provide an 
updated list of detections in the emergency statement before filing the rulemaking with the 
Office of Administrative Law. 

In August, staff will present to the Commission a regular rulemaking to add golden mussel and 
other detrimental species to the list of restricted animals. 

Significant Public Comments 

An individual requests that the Commission close the Sacramento-San Joaquin Delta to all 
recreational boating until mandatory inspections and boat cleaning can be done immediately 
after leaving the Delta, thus eliminating the need for boat inspections prior to entering lakes. 
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Recommendation  

Commission staff: Find, pursuant to Section 399 of the Fish and Game Code, that adopting 
the proposed emergency regulation is necessary for the immediate conservation, preservation, 
and protection of birds, mammals, fish, amphibians, or reptiles, including, but not limited to, 
their nests or eggs, and for the immediate preservation of the public peace, health and safety, 
or general welfare. Further determine, pursuant to Section 11346.1 of the Government Code, 
that an emergency situation exists and find the proposed regulation is necessary to address 
the emergency. Readopt the emergency regulation to amend Section 671 for a second 90-day 
extension, as recommended by the Department, and authorize staff to update the emergency 
statement with the most current list of detections prior to filing the rulemaking with the Office of 
Administrative Law. 

Department: Readopt the emergency regulation to amend Section 671 for a second 90-day 
period as recommended in Exhibit 5. 

Exhibits 

1. Staff summary for Agenda Item 16, December 11-12, 2024 Commission meeting (for 
background purposes only) 

2. Staff summary for Agenda Item 6, April 16-17, 2025 Commission meeting (for 
background purposes only) 

3. Department memo, received May 16, 2025 

4. Draft emergency statement, dated April 28, 2025 

5. Draft proposed regulatory language for readoption 

6. Draft economic and fiscal impact statement (STD 399) and addendum 

7. Timeline of detections of golden mussel through May 23, 2025 

8. Map of detections of golden mussel through May 23, 2025 

9. Email from Chris Fenton, dated May 10, 2025 

Motion  

Moved by __________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 12 through 21 on the consent calendar. 



Item No. 20 

Staff Summary for June 11-12, 2025 

Author: David Thesell  1 

20. White Sturgeon Sport Fishing 2084 Regular Rulemaking (Consent)

Today’s Item Information ☒ Action ☐ 

Consider adopting proposed amendments to regulations for the recreational take of, tagging 
of, and reporting requirements for white sturgeon (Acipenser transmontanus) in inland and 
ocean waters, pursuant to California Fish and Game Code Section 2084 and consider taking 
final action under the California Environmental Quality Act. 

Staff recommends continuing the adoption decision to the August 13-14, 2025 
Commission meeting. 

Summary of Previous/Future Actions  
Action Date 

• Wildlife Resources Committee (WRC) vetting September 2023 and 
January 2024; WRC 

• Adoption hearing for white sturgeon catch and release 
fishing during candidacy emergency regulations 

August 14-15, 2024 

• Adoption hearing for first 90-day extension of catch and 
release fishing during candidacy emergency regulations 

December 11-12, 2024 

• Notice hearing for white sturgeon sport fishing 2084 
regular rulemaking 

February 12-13, 2025 

• Discussion hearing April 16-17, 2025 

• Adoption hearing for the second 90-day extension of 
fishing during candidacy emergency regulations 

May 14, 2025 

• Today: Continue adoption decision  June 11-12, 2025 

• Adoption hearing August 13-14, 2025 

Background 

At its June 2024 meeting, the Commission declared white sturgeon a candidate under the 
California Endangered Species Act (CESA). At its August 2024 meeting, to alleviate 
substantial economic harm to fishing guides and businesses that rely on this fishery, the 
Commission adopted catch-and-release fishing regulations under an emergency rulemaking, 
pursuant to California Fish and Game Code Section 2084 (Exhibit 1).  

At its February 12-13, 2025 meeting, the Commission authorized notice of its intent for a 
standard rulemaking to ensure the catch-and-release provisions endured once the emergency 
regulations expired. In addition to catch-and-release only provisions, minor modifications to the 
regulations were authorized as outlined in the meeting materials. (Exhibit 2) 

There have been no updates to the rulemaking or associated regulatory language since the 
notice hearing.  

California Environmental Quality Act  

The Department prepared and transmitted to the Commission a draft initial study and negative 
declaration; Staff evaluated that draft and determined that the document reflects the 
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independent judgment of the Commission. Staff submitted the environmental document for 
public comment. To comply with the California Environmental Quality Act (CEQA), prior to 
taking final action on a proposed project, the Commission must publish the initial study and 
negative declaration with the California State Clearinghouse a minimum of 30 days in advance. 
The thirty-day period is not yet complete as of this meeting. At the conclusion of the 30 days, 
Commission staff will create a draft final negative declaration, updated to reflect public 
comment and any changes necessary to address public comment, for the Commission’s 
consideration.  

Significant Public Comments (N/A) 

Recommendation 

Commission staff: Continue the decision to the August 13-14, 2025 meeting.  

Department: Adopt the proposed amendments to the regulations as described in the initial 
statement of reasons and identified in the proposed regulatory language.  

Exhibits 

1. Staff summary for Agenda Item 14, August 14-15, 2024 Commission meeting (for 
background purposes only)  

2. Staff summary for Agenda Item 9, February 12-13, 2025 Commission meeting (for 
background purposes only)  

Motion (N/A) 
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Staff Summary for June 11-12, 2025 

Author: Jenn Bacon  1 

21. Falconry (Consent)

Today’s Item Information ☐ Action ☒ 

Consider adopting proposed amendments to falconry regulations. 

Summary of Previous/Future Actions  
Action Date 

• Wildlife Resources Committee vetting January 15, 2025; WRC 

• Notice hearing April 16-17, 2025 

• Discussion hearing May 14, 2025 

• Today’s adoption hearing June 11-12, 2025 

Background 

The Department oversees the practice of falconry via issuance of licenses. Only licensed 
falconers are permitted to possess, house, trap, transport, and use raptors for the purpose of 
hunting or training. The Department requested the proposed amendments for the purpose of 
conforming certain provisions of the falconry regulations with recent court orders and to comply 
with federal falconry regulations. Additional background information can be found in Exhibit 1. 

Updates Since Previous Meeting 

There have been no changes proposed to the regulatory language since the notice was 
published. On June 3, 2025, the Department transmitted a memo in lieu of a pre-adoption 
statement of reasons (PSOR) summarizing responses to comments received (Exhibit 6and 7).  

Today the Commission will consider adopting proposed amendments to falconry regulations. 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Under a motion to adopt the consent calendar, adopt the proposed 
amendments to regulations for falconry as recommended by the Department. 

Department: Adopt amendments to regulations for falconry as presented in the initial 
statement of reasons. 

Exhibits 

1. Staff summary for Agenda Item 8, April 16-17, 2025 Commission meeting (for 
background purposes only) 

2. Initial statement of reasons 

3. Proposed regulatory language 

4. Proposed Department forms 

5. Economic and fiscal impact statement (STD 399) 

6. Memo in lieu of PSOR, received June 3, 2025 

7. Responses to public comments  
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Motion  

Moved by ____________ and seconded by ___________ that the Commission adopts the 
staff recommendation for items 12 through 21 on the consent calendar. 



Item No. 22 

Staff Summary for June 11-12, 2025 

Author: Ari Cornman  1 

22. Western Joshua Conservation Plan 

Today’s Item Information ☐ Action ☒ 

Discuss and consider approving the revised draft Western Joshua Tree Conservation Plan. 

Summary of Previous/Future Actions  
Action Date 

• Determined that listing western Joshua tree under the 
California Endangered Species Act may be warranted 

September 2020 

• Public notice that western Joshua tree is protected as 
a candidate species under the California Endangered 
Species Act (CESA) 

October 2020 

• Received from Department the draft Western Joshua 
Tree Conservation Plan, dated December 2024 

December 11-12, 2024 

• Discussed draft plan February 12-13, 2025 

• Received update from the Department and discussed 
draft plan 

April 16-17, 2025 

• Today potentially take action on revised draft plan June 11-12, 2025 

Background 

For background information on development of a western Joshua tree conservation plan and 
related Commission actions, see Exhibit 1. 

Updates Since Last Meeting 

The Department has reviewed comments made during the last two Commission meetings, and 
from California tribes, the public, and stakeholders, incorporating a number of changes to the 
draft plan based on that input. See Exhibit 4 for a summary of the changes and Exhibit 2 for 
the revised draft plan. Today, the Department will present a summary of the changes made to 
the plan (Exhibit 3). 

The Department undertook extraordinary effort to deliver the revised draft plan for this meeting. 
Commission staff recognizes that commissioners and the public have had a short time to 
digest the revised draft plan before today’s scheduled potential approval. The plan is 
substantive with approximately 300 pages in the body of the document and about 100 pages of 
appendices. Many of the public comments highlighted in this staff summary provide detailed 
recommendations for the plan, reflecting on the prior draft and the Department’s April 
presentation about modifications to the previous draft. The Western Joshua Tree Conservation 
Act, which is state legislation that dictates the scope of the plan, precludes some changes to 
the plan that have been requested by the public. 

California Environmental Quality Act 

Section 21080.56 of the California Public Resources Code provides that restoration projects 
meeting certain requirements are eligible for a statutory exemption from the California 
Environmental Quality Act (CEQA) via a process coordinated by the Department; the 
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Department refers to this exemption as the Statutory Exemption for Restoration Projects 
(SERP). Lead agencies wishing to rely on this exemption must determine the project meets the 
SERP eligibility criteria and submit a request to the Department documenting the determination 
and asking for the Department director’s concurrence. Commission staff determined that 
approval of the conservation plan is a CEQA project that meets the SERP eligibility criteria; 
based on that determination and working with Department staff, staff submitted a concurrence 
request to the Department for the conservation plan (Exhibit 5). In response, the Department 
transmitted a cover letter and Department director concurrence (exhibits 6 and 7).  

Significant Public Comments 

1. The Town of Yucca Valley requests that the Commission and Department propose 
changes to the legislature and administration regarding exemptions for: Existing 
development, maintenance of existing public works improvements, state-mandated 
wastewater collection programs, accessory dwelling units, infill residential 
development, and fire safety projects near existing structures. The town also 
recommend that buffer distances be determined by desert native plant specialists on a 
case-by-case basis (Exhibit 8).  

2. Compass Consulting states that the mitigation buffer should be reduced further, 
actions that do not kill the tree are not “take,” relocated trees should not be charged 
under the mitigation schedule, and the Commission should adjust its CEQA approach, 
including CEQA exemptions (Exhibit 9). 

3. Reed Family Companies requests that the plan include: Mining reclamation operations 
as avoidance and minimization measures, alternative mitigation measures, and permit 
streamlining for relocations within avoidance buffers. They also oppose the listing of 
western Joshua tree under CESA. (Exhibit 10) 

4. The California Construction and Industrial Materials Association (CalCIMA) requests 
the plan be amended to: Clarify the distinction between the plan and the permitting 
process, address avoidance and minimization for previously entitled homes and 
infrastructure, introduce an avoidance and minimization framework for mineral 
development, and introduce an avoidance and minimization safe harbor for relocated 
and preserved trees. CalCIMA suggests that the plan: Define clear, measurable 
conservation targets aligned with the legislature’s directive to maintain the species’ 
status without requiring endangered listing; ground land conservation goals in sound 
ecological and economic data, ensuring realistic, achievable outcomes; leverage 
existing public lands and conservation frameworks to focus efforts efficiently; and 
provide transparent, detailed information on funding, staffing, and permitting 
processes necessary to support plan implementation (Exhibit 11). 

5. CalPortland provides some suggested changes to the plan, focused on large projects 
and the potential for revegetation and other minimization efforts in mine reclamation 
areas (Exhibit 12). 

6. The Large-Scale Solar Association, Solar Energy Industries Association, and 
American Clean Power Association posit that the plan imposes measures for buffer 
zones, seed collection, and relocation that are technically infeasible and misaligned 
with the underlying abundance of western Joshua trees. The associations urge 
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clarification and refinement of relocation guidelines, acknowledgement of evidence 
regarding species abundance, and a delay of the Commission’s final action to approve 
the plan. (Exhibit 13) 

7. The San Bernardino County Board of Supervisors supports: Reducing buffer zones to 
20 feet regardless of tree size, development of a programmatic framework to allow 
defensible space within 5 feet of structures, and an exemption for imminent and 
emergency infrastructure repairs (Exhibit 14). 

Recommendation 

Commission staff: Hear public comment today and place approval of the Western Joshua 
Tree Conservation Plan on the agenda for the August 2025 meeting to provide time for public 
and stakeholder review of the June version of the revised draft plan. 

Department:  Approve the Western Joshua Tree Conservation Plan. 

Exhibits 

1. Staff summary for Agenda Item 14, April 16-17, 2025 Commission meeting (for 
background purposes only) 

2. Department transmittal memo and revised draft Western Joshua Tree Conservation 
Plan, received June 3, 2025 

3. Department presentation 

4. Summary of Changes to Western Joshua Tree Conservation Plan – June 2025, 
received from the Department on May 28, 2025 

5. CEQA Statutory Exemption for Restoration Projects Concurrence Request, dated 
June 4, 2025 

6. Department cover letter, received June 6, 2025 

7. Department Director Statutory Exemption for Restoration Projects Concurrence, 
received June 6, 2025 

8. Letter from Shane Stueckle, Deputy Town Manager, Town of Yucca Valley, received 
April 15, 2025 

9. Letter from Julie Gilbert, President, Compass Consulting, received April 24, 2025 

10. Letter from Ian Davies, Environmental Manager, Reed Family Companies, received 
May 7, 2025 

11. Letter from Adam Harper, Senior Director of Policy, CalCIMA, received May 29, 2025 

12. Email from Matthew Hinck, Vice President of State Government Affairs, CalPortland, 
received May 9, 2025 

13. Letter from Shannon Eddy, Executive Director, Large-scale Solar Association; 
Stephanie Doyle, Director of State Affairs for California, Solar Energy Industries 
Association; and Quintana Hayden, Senior Director for Wildlife & Federal Lands, 
American Clean Power Association, received May 29, 2025 

14. Letter from Dawn Rowe, Chair, San Bernardino County Board of Supervisors, 
received May 29, 2025 
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Motion 

Moved by ____________ and seconded by ___________ that the Commission continues the 
Western Joshua Tree Conservation Plan item to the August meeting.  
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23. Quino Checkerspot Butterfly 

Today’s Item Information ☐ Action ☒ 

Consider and potentially act on the petition, the Department’s evaluation report, and comments 
received to determine whether listing Quino checkerspot butterfly (Euphydryas editha quino) 
as a threatened or endangered species under the California Endangered Species Act (CESA) 
may be warranted. 

This item is not ready for Commission consideration. Staff recommends continuing this 
item to the August 13-14, 2025 meeting. 

Summary of Previous/Future Actions (N/A) 

Background  

California Fish and Game Code Section 2074 requires that consideration of a petition be 
scheduled no sooner than 30 days after public release of the Department’s evaluation report. 
Due to unforeseen circumstances, the petition evaluation was not posted to the Commission’s 
website 30 days prior to the June 11-12 Commission meeting.  

The Department’s petition evaluation report is now posted the Commission’s CESA webpage at 
https://fgc.ca.gov/CESA under “Active Petitions.” To allow the required 30 days for public review, 
this item should be continued to the Commission’s August 13-14, 2025 meeting. 

Significant Public Comments (N/A) 

Recommendation  

Commission staff:  Under Agenda Item 1, continue this item to a future meeting.  

Exhibits (N/A) 

Motion (N/A) 

https://fgc.ca.gov/CESA
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24. Morro Manzanita Take Provision

Today’s Item Information ☐ Action ☒ 

Receive a recommendation from the Department and consider authorizing publication of notice 
of intent to authorize take of Morro manzanita while a candidate species under the California 
Endangered Species Act, pursuant to Section 2084 of the California Fish and Game Code. 

Summary of Previous/Future Actions  
Action Date 

• Morro manzanita officially became a candidate species 
under the California Endangered Species Act (CESA) 

May 16, 2025 

• Today’s notice hearing June 11-12, 2025 

• Discussion hearing August 13-14, 2025 

• Adoption hearing October 8-9, 2025 

Background 

On July 20, 2024, the Commission received a petition to list Morro manzanita (Arctostaphylos 
morroensis) as endangered under CESA. At its April 2025 meeting, after review of the 
Department’s petition evaluation report, comments received and discussion, the Commission 
determined that listing Morro manzanita may be warranted and instructed staff to issue a 
notice indicating that Morro manzanita is a candidate under CESA. On May 16, 2025, a notice 
was published in the California Regulatory Notice Register notifying the public that Morro 
manzanita is a candidate species and temporarily afforded the same protections as a fully 
listed species, pursuant to Fish and Game Code Section 2085. 

During the evaluation phase of the petition, it was brought to the Commission’s attention that a 
project that has completed environmental review in San Luis Obispo County is susceptible to 
an extensive delay if Morro manzanita were to become a candidate species. The county is 
undertaking a project to replace the South Bay Boulevard Bridge (No. 49C-0351) (project) so 
that the bridge meets current seismic design standards and maintains safe, reliable service of 
a critical access corridor for the Los Osos and Morro Bay communities. 

The Department has worked with county public works to draft regulations to allow the county to 
proceed with its project to replace the South Bay Boulevard Bridge so that the bridge meets 
seismic design and safety standards. The county plans to issue bids for construction between 
summer and fall 2025; therefore, this project, while not an emergency, has strict timelines for 
compliance and to ensure that construction can commence for public safety reasons. The 
Department considers the restoration and mitigation measures laid out in a habitat mitigation 
and monitoring plan (HMMP) to adequately compensate for impacts to Morro manzanita from 
the South Bay Boulevard Bridge project (exhibits 5 and 7). The proposed regulations benefit 
the county by allowing it to proceed with the South Bay Boulevard Bridge project and may 
benefit Morro manzanita by creating a Morro manzanita mitigation site that, if successfully 
implemented, will increase the total area occupied by Morro manzanita. 
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Draft Proposed Regulations 

The draft proposed Section 749.14 would allow take of Morro manzanita during CESA 
candidacy for the bridge project, and represents the culmination of the Department’s internal 
discussions with county public works staff. The draft regulations authorize the county to take 
Morrow manzanita while undertaking the bridge project and associated mitigation and 
restoration actions, and lists the conditions the county must adhere to for the take 
authorization. The conditions require that the county comply with restrictions imposed by the 
U.S. Fish and Wildlife Service and the California Coastal Commission when those agencies 
reviewed the county bridge project. The conditions also require the county to comply with the 
negative declaration the county developed pursuant to CEQA. (Exhibits 5-7.) 

Further details on the draft proposed regulations are available in the draft initial statement of 
reasons and draft proposed regulatory language (exhibits 2 and 3).  

Today the Department will present an overview of the draft amendments (Exhibit 8). 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Authorize publication of intent to add Section 749.14 related to take of 
Morro manzanita during candidacy. 

Department: Authorize publication of notice of intent to add Section 749.14. 

Exhibits 

1. Department memo transmitting the draft initial statement of reasons, received 
June 3, 2025 

2. Draft initial statement of reasons 

3. Proposed regulatory language 

4. Economic and fiscal impact statement (STD. 399) and addendum 

5. South Bay Boulevard Bridge Replacement biological opinion 

6. South Bay Boulevard Bridge replacement coastal development permit 

7. South Bay Boulevard Bridge Replacement HMMP 

8. Department presentation 

Motion 

Moved by _____________ and seconded by _____________ that the Commission authorizes 
publication of a notice of its intent to add Section 749.14, as discussed today. 
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25. Striped Bass

Today’s Item Information ☐ Action ☒ 

Consider authorizing publication of notice of intent to amend regulations regarding recreational 
striped bass harvest size limits. 

Summary of Previous/Future Actions  
Action Date 

• Granted petition 2020-005 AM 1 in concept December 9-10, 2020 

• Granted petition 2022-12  December 14-15, 2022 

• Wildlife Resources Committee (WRC) vetting Various 2023 - 2024; WRC 

• Today’s notice hearing June 11-12, 2025 

• Discussion hearing August 13-14, 2025 

• Adoption hearing October 8-9, 2025 

Background 

At its December 2020 meeting, the Commission granted petition 2020-005 AM 1 to potentially 
establish an inland waters slot limit for the harvest of striped bass. At its December 2022 
meeting, the Commission granted a similar petition to establish a slot limit for the harvest of 
striped bass in marine waters, consistent with the inland slot limit request. The Department 
evaluated both petitions and presented its findings to WRC over the course of several 
meetings in 2023 and 2024 (see Exhibit 8). At its September 2024 meeting, WRC 
recommended that the Commission support a future rulemaking regarding striped bass slot 
limits from 18 to 30 inches (exhibits 1 and 2).  

Consistent with the WRC recommendation, the Department requests that the Commission 
authorize a notice for proposed amendments to the striped bass regulations; the Department 
transmitted draft regulatory documents. The draft initial statement of reasons (ISOR; Exhibit 4) 
includes a detailed breakdown of the history of the striped bass fishery in California, the 
Department’s public outreach efforts regarding striped bass regulations, its evaluation of the 
petitions for regulation change, and the rationale for its striped bass slot limit recommendation.  

Existing regulations already establish – with a few exceptions – an 18-inch minimum size for 
harvest of striped bass in both inland and marine environments, as well as a bag and 
possession limit of two fish.  

Draft Proposed Regulations 

The draft proposed regulations, as detailed in exhibits 4 and 5, would amend sections 5.75 and 
27.85 to add a maximum harvest size for striped bass of 30 inches, effectively creating a slot 
limit of 18 to 30 inches for the harvest of striped bass in both inland and marine environments. 
Striped bass regulations in non-anadromous waters, however, would not change. The 
recommendation aims to benefit both fishers and striped bass populations by creating a more 
robust trophy fishery, reducing recruitment overfishing, and allowing increased spawning by 
larger mature fish. The proposal also makes minor clarifying amendments to striped bass 
regulations. 
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Overall, the proposal is to amend striped bass regulations to:  

• Add a maximum harvest size limit of 30 inches for striped bass in both inland and 
marine waters; 

• add a reference to the definition of anadromous waters in inland striped bass 
regulations; 

• replace all references to a “minimum size limit” with a “harvest size limit;” and 

• add language specifying that striped bass regulations in non-anadromous waters will 
remain at an 18-inch harvest size minimum and a bag and possession limit of two fish 

Today the Department will present an overview of the draft proposed regulations (Exhibit 7). 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Authorize publication of a notice of intent to amend regulations related to 
striped bass slot limits, as recommended by the Department and WRC. 

Committee: Support the Department request for regulation amendments related to striped 
bass slot limits. 

Department: Authorize publication of a notice of intent to amend regulations as detailed in the 
draft ISOR and draft proposed regulatory language. 

Exhibits 

1. Staff Summary for Agenda Item 2, September 12, 2024 WRC meeting (for background 
purposes only) 

2. Department presentation from September 12, 2024 WRC 

3. Department memo transmitting draft ISOR, received May 16, 2025 

4. Draft ISOR 

5. Draft proposed regulatory language  

6. Draft economic and fiscal impact statement  

7. Department presentation 

8. California Department of Fish and Wildlife Evaluation of Regulation Change Petition 
2022-12: Proposed 20–30–Inch Harvest Slot Limit for Striped Bass (Morone saxatilis), 
received August 29, 2024 

Motion  

Moved by __________ and seconded by __________ that the Commission authorizes 
publication of a notice of its intent to amend sections 5.85 and 27.85 related to slot limits for 
harvesting striped bass. 
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26. Wildlife Prosecutor of the Year for 2024

Today’s Item Information ☒ Action ☐ 

Announce Butte County Deputy District Attorney, Michael Tufaro, as the recipient of the 
Commission’s annual Wildlife Prosecutor of the Year award. 

Summary of Previous/Future Actions (N/A) 

Background 

The Commission’s Wildlife Prosecutor of the Year policy seeks “…to honor a courtroom 
champion of California’s fish, wildlife and natural resources, a person who tirelessly prosecutes 
fish, wildlife, natural resource and environmental crimes in California courts,” and “…recognize 
this prosecutor through an annual Wildlife Prosecutor of the Year Award” (Exhibit 1).  

Specifically, the award recognizes a prosecuting attorney who exhibits one or more of the 
following: 

(1) exceptional skill and an outstanding commitment to protecting California’s fish, wildlife 
and natural resources; 

(2) superior performance in prosecuting wildlife, natural resource and environmental crimes; 

(3) relentless pursuit of justice for the most egregious violators and keen ability to 
prosecute complex, controversial or landmark cases; and/or  

(4) exemplary work promoting and maintaining a collaborative working relationship with 
wildlife officers in pursuit of conserving our natural resources. 

Consistent with the policy, the Department’s Law Enforcement Division (LED) makes up to four 
nominations recommended by staff that regularly work with the various prosecuting attorneys’ 
offices. The recipient is selected by the Commission president and executive director with the 
Department director and deputy director for LED. The Commission presents the selected 
attorney with the award, which honors those attorneys who went above and beyond to 
prosecute wildlife crimes in the previous three years. The individual is also recognized during 
an event that includes their colleagues and peers. 

Recipient for 2024 

This year, the Commission honors Deputy District Attorney (DDA) Michael Tufaro from Butte 
County. Exhibit 2 provides details on DDA Tufaro’s effective efforts to prosecute violators in 
Northern California for egregious acts against wildlife and the environment. Throughout his 
ten-year career with the Butte County District Attorney’s Office, DDA Tufaro has dedicated his 
personal and professional time educating defense attorneys and prosecuting attorneys 
throughout California who deal with natural resource crimes and successful prosecution 
strategies. He has worked tirelessly and collaboratively with Department wildlife officers to 
effectively prosecute numerous high-profile cases of individuals for unpermitted cannabis 
cultivation, illegal importation of restricted species, animal cruelty, illegal possession of 
firearms, poaching, and seizure of conveyances used in the commission of wildlife crimes. 
DDA Tufaro’s efforts have set a high bar for future and ongoing prosecution of individuals 
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accused of similar unlawful conduct. The Commission and Department congratulate DDA 
Tufaro on this esteemed award. 

Significant Public Comments (N/A) 

Recommendation (N/A) 

Exhibits 

1. Commission Wildlife Prosecutor of the Year Policy 

2. CDFW Memo, Nomination for DDA Michael Tufaro, received May 23, 2025 

Motion (N/A) 
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27. Regulation Change Petitions (Wildlife and Inland Fisheries)

Today’s Item Information ☐ Action ☒ 

This is a standing agenda item for the Commission to receive new regulation change petitions 
and act on regulation change petitions received from the public at previous meetings. For this 
meeting: 

(A) Receive new petitions for regulation change 

(B) Act on previously received regulation change petitions 

(C) Comments received on referred petitions not yet scheduled for action 

Summary of Previous/Future Actions  

(A) Petitions for Regulation Change - Scheduled for Action 
Action Date 

• Received Petition 2025-03 April 16-17, 2025 

• Today potentially act on petition June 11-12, 2025 

(B) New Petitions for Regulation Change - Receipt 
Action Date 

• Today receive new petitions April 16-17, 2025 

• Potentially act on new petitions June 11-12, 2025 

(C) Comments Received on Referred Petitions (N/A) 

Background 

(A) Petitions for Regulation Change - Scheduled for Action 

Petitions received at the previous meeting are scheduled for Commission consideration at 
the next regularly scheduled business meeting. A petition may be (1) denied, (2) granted, 
or (3) referred to a Commission committee, staff, legal counsel, or the Department for 
further evaluation or information gathering. Referred petitions are scheduled for action 
once a recommendation is received. Today, one petition is scheduled for action: 

I. Petition 2025-03: Request to remove ferrets from the restricted species list. 

(B) New Petitions for Regulation Change - Receipt 

Pursuant to Section 662, any person requesting that the Commission adopt, amend, or 
repeal a regulation must complete and submit form FGC 1. Regulation change petition 
forms submitted by the public are “received” at this Commission meeting if they are 
delivered by the public comment or supplemental comment deadlines or delivered in 
person to the Commission meeting. 

Under the Bagley-Keene Open Meeting Act, the Commission cannot discuss or act on any 
matter not included on the agenda, other than to determine whether to schedule issues 
raised by the public for consideration at future meetings. Thus, petitions for regulation 
change generally follow a two-meeting cycle of receipt and decision. The Commission will 
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act on petitions received at today’s meeting at the next regularly-scheduled Commission 
meeting (June 11-12, 2025) following staff evaluation, unless the petition is rejected under 
the 10-day staff review as prescribed in subsection 662(b). 

The Commission received one new petition for regulation change by the comment deadline; 
the petition is summarized in Exhibit B1 and provided as Exhibit B2. 

(C) Comments Received on Referred Petitions 

This agenda sub-item is for receiving public comments for any petition previously-referred 
for review and recommendation, but not yet ready for Commission action. Action on any 
referred petition will be scheduled once the Commission receives a recommendation. 

Today, there are no comments on previously referred petitions. 

Significant Public Comments  

Support for Petition 2025-03 

1. Two commenters, a ferret nonprofit educational online organization and a biological 
survey organization provided additional research papers to supplement the petition 
(example letter included as Exhibit A2). 

2. Sixty-two commenters submitted a form email stating ferrets are not wild, not 
detrimental, and have “never had a hearing” (example email in Exhibit A3). 

3. Twenty commenters express support for legalizing ferrets, some sharing personal 
stories of the benefits owning ferrets has had for them. Reasons stated for legalizing 
ferrets as pets in California include: ferrets are already domesticated; they are no 
more detrimental to the environment than other pets like cats and dogs; legalizing 
ferrets would align with other states’ laws; and legalizing ferrets could boost the state’s 
economy. Example emails are provided as exhibits A4 through A8. 

4. Sixteen commenters submitted a form comment letter adding their support for Petition 
2025-03, with some providing personal stories of the benefits of ferret ownership 
(example email provided as Exhibit A9). 

5. Two commenters submitted a form comment letter, emphasizing that (1) ferrets are 
domesticated; (2) pet ferrets in California are not receiving adequate veterinary care 
because pet owners fear their pet would be confiscated; and (3) there are studies 
suggesting ferrets do not cause environmental harm (example email provided as 
Exhibit A10). 

Recommendation 

Commission staff:  Refer Petition 2025-03 to the Department for review and 
recommendation. 

Exhibits 

A1. Petition 2025-03, received April 16-17, 2025. 

A2. Email from F.A. Hoffman, CEO, allFerrets, received April 10, 2025 

A3. Example form email from Sandra Losito, received May 5, 2025 
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A4. Email from Chelsea Cook, received May 15, 2025 

A5. Email from Johnny Morfin, received May 5, 2025 

A6. Email from Bryan Murcia, received May 20, 2025 

A7. Email from Kyle Klepach, received April 15, 2025 

A8. Email from Sabine van Hoorn, World Ferret Union and Han de Vries, World Ferret 
Information Centre, received April 29, 2025 

A9. Email from Carol J. Owens, received April 27, 2025 

A10. Letter from Norely Diaz, received April 10, 2025 

B1. Summary of new petitions for regulatory change received through May 29, 2025 

B2. Petition 2025-04, received April 15, 2025 

Motion 

Moved by ____________ and seconded by ____________ that the Commission adopts the 
staff recommendation to refer Petition 2025-03 to the Department for review and 
recommendation. 
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28. Non-Regulatory Requests from Previous Meetings (Wildlife and Inland 
Fisheries)

Today’s Item Information ☐ Action ☒ 

Consider and potentially act on non-regulatory requests submitted by members of the public at 
previous meetings. 

Summary of Previous/Future Actions  
Action Date 

• Commission received requests April 16-17, 2025 

• Today potentially act on requests June 11-12, 2025 

Background 

Requests for non-regulatory action are received from members of the public under general 
public comment. All non-regulatory requests follow a two-meeting cycle to ensure proper 
review and thorough consideration of each item. All requests received in writing or public 
testimony during general public comment at the previous Commission meeting are scheduled 
for consideration at the next regular meeting. Non-regulatory requests that have been referred 
to staff, legal counsel, a committee, or the Department for review and recommendation are 
scheduled for action once a recommendation has been received. 

Three non-regulatory requests received in April are scheduled for action today. Exhibit 1 
provides the staff recommendations and rationales, developed with input from the Department. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff:  Adopt the staff recommendations for the non-regulatory requests as 
reflected in Exhibit 1. 

Exhibits 

1. Summary of non-regulatory requests and staff recommendations scheduled for action, 
updated May 21, 2025. 

Motion  

Moved by ____________ and seconded by __________ that the Commission adopts the staff 
recommendation for action on the non-regulatory request as reflected in Exhibit 1.  

OR 

Moved by ___________ and seconded by ___________ that the Commission adopts the 
following action regarding the non-regulatory request: ____________. 
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29A. Wildlife Resources Committee (WRC)

Today’s Item Information ☐ Action ☒ 

Receive summary and consider approving any recommendations from the May 15, 2025 
Committee meeting. Discuss referred topics and consider revisions to topics and timing. 

Summary of Previous/Future Actions  
Action Date 

• Previous WRC meeting May 15, 2025; WRC 

• Today consider approving WRC recommendations  June 11-12, 2025 

• Next WRC meeting September 11, 2025; WRC 

Background 

WRC works under Commission direction to set and accomplish its work plan (Exhibit 1). 
Today, the Commission will receive a report on the previous WRC meeting as well as provide 
direction for any referred topics and revisions to WRC topics and timing. 

Previous Committee Meeting 

WRC met on May 15 in Sacramento, with Zoom and phone options. Official meeting minutes 
are posted on the Commission's YouTube page, with a link also available on the Commission’s 
meetings page at fgc.ca.gov/meetings. An abbreviated summary is included in this document. 

Annual Regulation Changes 

The Committee discussed waterfowl hunting, Central Valley sport fishing, and Klamath River 
Basin sport fishing. Topics included low salmon abundances on the Klamath, recent closures, 
and the potential for recolonization of previously above-dam river stretches. 

Periodic Regulation Changes  

• Upland (Resident) Game Bird Hunting 

The Department summarized pheasant hunting survey results, indicating that most 
hunters are not interested in regulatory changes at this time. 

• Big Game Hunting 

Deer hunting discussions covered the deer management plan, connectivity issues, 
chronic wasting disease, and community science. WRC requested additional 
information from the Department regarding connectivity and community science. 

Elk hunting discussions revolved around equity of hunting tags for all Californians 
regardless of financial means, increasing elk populations and resulting conflict, 
incentivizing large landowners and businesses to share access, the role of predators, 
and ways to encourage hunters to take more cows. 

Regarding bighorn sheep, the Department responded to a question about the presence 
of domestic sheep at the White Mountain Research Center, a unit of the University of 

https://www.youtube.com/channel/UCTrLyrErKM3UNqI-3gBWLSg
https://fgc.ca.gov/Meetings/2025
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California Natural Reserve System and the UCLA Institute of the Environment and 
Sustainability that fosters scientific and educational advancement in the Eastern Sierra. 

For pronghorn antelope, the Department noted that it requested the Commission reduce 
hunting tags over the last two regulatory cycles and continues to monitor and evaluate 
tag types. Serious habitat concerns for pronghorn remain. 

• Black Bear Hunting 

The Department presented information on black bear hunting, noting that the harvest 
cap of 1,700 bears has not been met since 2012; last year’s harvest was the lowest in 
20 years. The Department is developing a survey, and public opinion information from 
the bear plan comments is available. The Department intends to recommend expanding 
the bear hunt area to include the state’s northeast corner and has also received 
requests to allow two tags per person per season without increasing the harvest cap. 

Participants discussed the Department’s modelling efforts and the way in which bear 
population estimates are currently produced. They also discussed the limited evidence 
of a direct connection between hunting and bear depredations. Participant opinions 
varied on expanding bear hunting areas, allowing a second bear tag, hunting with dogs 
(currently outlawed), and bear hunting in general. 

WRC expressed interest in receiving bear-human conflict data since 2017, and a 
presentation on how bear populations will be monitored going forward. 

Take of Coyotes 

The co-chairs started the discussion by sharing with the public that no recommendation was 
presently being considered. Staff clarified the differences between statute, regulation and 
policy, and outlined key laws and policy related to take of coyote.  

Many participants expressed gratitude to the Commission for referring the topic back to WRC 
for further discussion. Others expressed appreciation for an improved understanding of state 
laws and regulations, adding that it would have been more helpful to have the presentation in 
the materials distributed in advance of the meeting. 

Those opposed to regulation changes for take of coyote cited: a perceived lack of clarity 
regarding the stated problem; the need to protect livestock, irrigation infrastructure, humans 
and pets; coyote impacts on other wildlife species (e.g., game species); and stable to 
increasing coyote populations and ranges. WRC heard numerous accounts of agricultural and 
ranching damage, and dangers to pets and people in urban environments caused by coyotes. 
Some participants objected to the term “indiscriminate” with coyote killing. 

Those in support of coyote regulation changes cited: scientific evidence suggesting a lack of 
effectiveness in indiscriminately killing coyotes due to biological compensatory mechanisms; 
general public support for limiting carnivore take; the ecological importance of coyotes; 
successes with non-lethal methods for managing human conflicts; and practical ecological 
services provided by coyotes (e.g., rodent control). Some livestock ranchers and urban 
residents emphasized their success in curbing human/coyote conflict without lethal techniques. 
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Some proponents of new regulations supported bag limits and/or seasons, while others 
advocated for more limitations. While some participants questioned a conflict between Section 
472 of Title 14 and Commission policies, the sentiment that a conflict exists was common. 

Department staff acknowledged that coyote management is highly complicated. Coyote is the 
fourth most common reported species in the wildlife incident reporting system, with an 
increasing trend observed primarily in urban settings. Nevertheless, the Department is 
prepared to provide any relevant data and information available to support WRC discussions. 

Department staff also highlighted that the legal definition of “take” includes activities such as 
hazing and other non-lethal control and behavior modification methods. The definition should 
be considered when evaluating any changes to coyote regulations. 

No formal recommendation was made. 

Committee Recommendations 

No recommendations were made by WRC. 

Committee Work Plan and Future Meetings 

The updated WRC work plan (Exhibit 1) outlines topics and timelines for Commission-referred 
items, including WRC- and staff-proposed changes. 

The big game hunting topic is updated to list the big game species whose hunting regulations 
are being reviewed (deer, elk, pronghorn antelope, black bear, and Nelson bighorn sheep). 

Significant Public Comments 

1. A commenter opposes trophy hunting of black bears and the use of hounds, bait, and 
spring hunting (Exhibit 2). 

2. A commenter appreciates the coyote conversation at the last WRC and praises the 
presence of wildlife officers at the meeting (Exhibit 3). 

3. The San Luis Obispo County Farm Bureau and two commenters oppose regulations 
limiting the take of coyotes (sample in Exhibit 4). 

Recommendation 

Commission staff: Approve the WRC work plan as reflected in Exhibit 1, including any 
changes identified during today’s meeting. 

Exhibits 

1. WRC work plan, updated May 16, 2025 

2. Email from Richard Layne, received May 29, 2025 

3. Letter from Lee White, received May 23, 2025 

4. Letter from Paul Clark, Executive Director, San Luis Obispo County Farm Bureau, 
received May 13, 2025 
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Motion  

Moved by __________ and seconded by __________ that the Commission approves the 
changes to the work plan as presented in Exhibit 1 and discussed today. 
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29B. Department Wildlife and Fisheries Division, and Department Ecosystem 
Conservation Division

Today’s Item Information ☒ Action ☐ 

Receive updates from Department divisions on items of note since the previous Commission 
meeting. 

Summary of Previous/Future Actions (N/A) 

Background (N/A) 

Significant Public Comments (N/A) 

Recommendation N/A) 

Exhibits 

1. Department news release: CDFW Announces Release of Bighorn Sheep 
Conservation and Management Plan for California, dated April 25, 2025  

2. Department news release: CDFW Seeks Public Comment on Draft Guidelines for 
Recovery Planning, dated May 30, 2025 

Motion (N/A) 
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30B. Administrative Item – Rulemaking Timetable Updates

Today’s Item Information ☐ Action ☒ 

Review and consider approving changes to the perpetual timetable for anticipated regulatory 
actions. 

Summary of Previous/Future Actions  
Action Date 

• Commission approved rulemaking timetable April 16-17, 2025 

• Today consider approving changes to the 
rulemaking timetable 

June 11-12, 2025 

Background 

This is a standing agenda item for staff and the Department to request changes to the 
Commission’s rulemaking timetable (Exhibit 2), confirm changes made by the Commission 
during this meeting, and highlight minor changes made by staff.  

The Department requests six changes to the rulemaking timetable (Exhibit 1): 

• Add a “Take of Morro Manzanita During Candidacy” rulemaking to add Section 749.14. 
This rulemaking is necessary to provide San Luis Obispo County an exception from the 
take prohibition during candidacy and the one-year status review period for a shovel-
ready bridge replacement project. The proposed rulemaking schedule is notice in June 
2025 (this meeting), discussion in August 2025, and adoption in October 2025. 

• Add a “Recreational Red Abalone Closure Extension” rulemaking to amend Section 
29.15. This rulemaking extends the red abalone fishery’s sunset date by ten years in 
response to the existing population collapse. The proposed rulemaking schedule is 
notice in August 2025, discussion in October 2025, and adoption in December 2025. 

• Add two 90-day “Commercial Coonstripe Shrimp Emergency” emergency readoption 
rulemakings to amend Section 180.15, for adoptions in August 2025 and October 2025.  
These rulemakings are necessary to maintain the emergency regulation that defines 
trap equipment restrictions in the coonstripe shrimp fishery to reduce marine life 
entanglement.  

• Add a “Commercial Coonstripe Shrimp Fishery” rulemaking to amend Section 180.15.  
This “certificate of compliance” rulemaking is necessary to adopt the aforementioned 
emergency regulation through regular rulemaking. The proposed rulemaking schedule 
is notice in October 2025 and discussion/adoption in December 2025. 

• Add an “Extend Bull Kelp Harvest Restriction Date” rulemaking to amend sections 165 
and 165.5. This rulemaking would extend the temporary harvest restriction placed on 
bull kelp in Sonoma and Mendocino counties by three years while a kelp restoration 
management plan is finalized. The proposed rulemaking schedule is notice in August 
2025 and discussion/adoption in October 2025. 

• Add a “Donation of Sport-Caught Fish” rulemaking to amend Section 231. This 
rulemaking addresses a regulation change petition granted by the Commission to allow 
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sport fishing license holders to donate their fresh catch to specified non-profit 
organizations or groups. The proposed rulemaking schedule is notice in August 2025 
and discussion/adoption in October 2025.  

Staff requests two changes to the rulemaking timetable:  

• Rename the “Golden Mussel Response – Restricted Species” rulemaking as “Golden 
Mussel, green crab, Sinanodonta and Xenostrobus – Restricted Species.” This change 
is necessary for consistency with published notice documents and to improve clarity 
about the purpose of the rulemaking.    

• Add committee vetting and recommendations for several rulemakings as previously 
approved in committee work plans. 

Staff may bring to today’s meeting additional proposed changes to the rulemaking timetable to 
further disperse workload. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff: Approve the proposed changes to the perpetual timetable for anticipated 
regulatory actions as identified in this staff summary and Exhibit 2, and any other changes 
identified during this meeting. 

Department: Approve the proposed changes to the rulemaking timetable as identified in 
Exhibit 1. 

Exhibits 

1. Department memo, received June 3, 2025 

2. “Perpetual Timetable for Anticipated Regulatory Actions,” dated June 3, 2025 

Motion  

Moved by _____________ and seconded by _____________ that the Commission approves 
the proposed changes to the perpetual timetable for anticipated regulatory actions as 
recommended and discussed today. 
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30C. Potential Meeting Dates for 2027

Today’s Item Information ☒ Action ☐ 

Review and provide feedback on draft meeting dates for 2027 as proposed by staff. 

Summary of Previous/Future Actions  
Action Date 

• Discuss proposed 2027 meeting dates June 11-12, 2025 

• Discuss and potentially approve 2027 meeting dates August 13-14, 2025 

Background 

The Commission currently conducts its business at six 2-day meetings (February, April, June, 
August, October, and December) on a Wednesday and Thursday, plus a teleconference 
meeting in May and others as needed. Committees each generally hold three meetings per 
year (half-day to full-day and, occasionally, two full days).  

In 2025, committee meetings have been held either between Commission business meetings 
(Wildlife Resources Committee [WRC] on Thursdays in January, May and September and 
Marine Resources Committee [MRC] on Thursdays in March, July and November), or the 
afternoon before the first day of a Commission meeting (Tribal Committee [TC] on Tuesdays). 
Staff seeks guidance on whether to retain the same months and days of week for Commission 
and committee meetings. 

Adequate meeting facilities have become more difficult to secure, and advanced planning 
increases the likelihood of locating suitable and available venues. Thus, to ensure staff has 
adequate time to identify and secure venue options that meet the Commission’s requirements 
related to cost, information technology and security conditions, as well as State-mandated 
bids, contracting conditions and timelines, it is important for meeting dates and locations to be 
identified well in advance.  

A list of proposed 2027 meeting dates (Table 1) is presented for Commission consideration 
and discussion today, with potential approval in August. Staff developed the proposed meeting 
dates accounting for State holidays, other relevant meeting schedules, and regulatory 
deadlines. In light of the State’s current and expected ongoing budget deficit, staff propose 
Sacramento area meeting locations to reduce costs to the state.  

For this year’s Commission meetings, wildlife and inland fisheries items are heard on the first 
day, and marine items are heard the second day. For 2026, the subject matter will rotate such 
that marine items are heard on the first day, and wildlife and inland fisheries items on the 
second day, with a new rotation implemented in 2027. 

Please note the following when reviewing the 2027 proposed meeting dates: 

• The January WRC meeting is on the Thursday before a three-day weekend. 

• The February Commission meeting is the week after a three-day weekend. 
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• The June Commission meeting is during graduation season and the proposed dates 
were selected to not overlap with the June Pacific Fishery Management Council 
meeting (6/16-22). 

• The November MRC meeting is proposed for November 18, recognizing Pacific Fishery 
Management Council  has not scheduled its November meeting yet. 

Table 1: Proposed 2027 Commission and Committee Meeting Dates 

Proposed Dates Meeting Type 

January 14 WRC 

February 17-18 Commission 

March 18 MRC 

April 13 TC 

April 14-15 Commission 

May 6 Commission 

May 13 WRC 

June 9-10 Commission 

July 15 MRC 

August 17 TC 

August 18-19 Commission 

September 16 WRC 

October 13-14 Commission 

November 18 MRC 

December 14 TC 

December 15-16 Commission 

Other Relevant 2027 Meetings and Locations 

• Association of Fish and Wildlife Agencies  

- Sep 2027 – Date and location unknown at this time 

• Pacific Fishery Management Council 
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- Mar 4-10, 2027 – Pacific Northwest (specific location unknown at this time) 

- Apr 6-12, 2027 – Northern California 

- Jun 16-22, 2027 – Rohnert Park, CA 

- Sep 2027 – Dates and location unknown at this time 

- Nov 2027 – Dates and location unknown at this time 

• Pacific Flyway Council  

- Dates and locations unknown at this time 

• Western Association of Fish and Wildlife Agencies  

- Dates and locations unknown at this time  

• Wildlife Conservation Board (all held in Sacramento, CA) 

- Dates and locations unknown at this time  

Significant Public Comments (N/A) 

Recommendation 

Commission staff:   

(1) Confirm intent to schedule Commission meetings on a Wednesday and Thursday in 
February, April, June, August, October and December;  

(2) confirm intent to schedule MRC meetings on Thursdays, WRC meetings on 
Thursdays, and TC meetings on Tuesdays immediately prior to Commission 
meetings; and 

(3) provide direction on proposed 2027 dates. 

Exhibits (N/A) 

Motion (N/A) 
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30D. Administrative Items - Future Meetings and New Business 

Today’s Item Information ☐ Action ☒ 

This is a standing agenda item to review logistics and approve draft agenda items for the next 
Commission meetings, consider any changes to approved meeting dates or locations, or 
introduce new business for a future meeting agenda. 

Summary of Previous/Future Actions (N/A) 
Action 

Background 

Upcoming Commission Meetings 

The next regular Commission meeting is scheduled for August 13-14, 2025 in Sacramento with 
Zoom and phone options for public participation. 

For all Commission and committee meetings, we continue to provide the ability to participate 
via webinar and phone, in addition to physical meeting locations. 

Potential agenda items for the August meeting are provided in Exhibit 1 for consideration and 
potential Commission approval. 

Approved Meeting Dates and Locations 

Currently, Commission and committee meetings are scheduled for the Sacramento area 
through December 2025 due to ongoing travel restrictions and budget constraints. Given the 
continued challenges of the 2025-26 state budget, this is expected to continue.  

Significant Public Comments (N/A) 

Recommendation 

Commission staff:  Approve agenda items for the August 13-14, 2025 meeting as presented 
in Exhibit 1 and amended during this meeting. 

Exhibits 

1. Potential agenda items for the August 13-14, 2025 Commission meeting 

Motion 

Moved by _____________ and seconded by _____________ that the Commission approves 
the draft agenda items for the August 13-14, 2025 Commission meeting, as amended during 
this meeting 
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31. General Public Comment for Items Not on the Agenda

Today’s Item Information ☒ Action ☐ 

Receive public comment regarding topics within the Commission’s authority that are not 
included on the agenda. 

Summary of Previous/Future Actions  
Action Date 

• Today receive written and verbal comments and 
requests  

June 11-12, 2025 

• Consider granting, denying, or referring August 13-14, 2025 

Background 

This item is to provide the public an opportunity to address the Commission on topics not on 
the agenda. Staff may include written materials and comments received prior to the meeting as 
exhibits in the meeting binder (if received by the written comment deadline), or as 
supplemental comments at the meeting (if received by the supplemental comment deadline). 

General public comments are categorized into two types: (1) requests for non-regulatory action 
and (2) informational-only comments. Under the Bagley-Keene Open Meeting Act, the 
Commission cannot discuss or take action on any matter not included on the agenda, other 
than to schedule issues raised by the public for consideration at future meetings. Thus, non-
regulatory requests generally follow a two-meeting cycle (receipt and direction); the 
Commission will determine the outcome of non-regulatory requests received at today’s 
meeting at the next regularly scheduled Commission meeting, following staff evaluation 
(currently August 13-14, 2025). 

Significant Public Comments (N/A) 

Recommendation  

Commission staff:  Consider whether to add any future agenda items to address issues that 
are raised during public comment. 

Exhibits 

1. See exhibits for Agenda Item 2 

Motion (N/A) 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232692&inline


State of California 
Department of Fish and Wildlife 
 

M e m o r a n d u m 
 

Date:  May 1, 2025 
 
 
To: Melissa Miller- Henson 
 Executive Director 
 Fish and Game Commission 
  
 
From: Charlton H. Bonham 
 Director 
  
 
Subject: Agenda Item for the June 11-12, 2025 Fish and Game Commission Meeting 

Private Lands Wildlife Habitat Enhancement and Management (PLM) Area 
Licenses 

 
 

California Fish and Game Code Section 3406(c) requires that the activities conducted 
pursuant to each Private Lands Wildlife Habitat Enhancement and Management Plan 
(PLM) shall be reviewed annually by the Department of Fish and Wildlife (Department) 
and by the Fish and Game Commission (Commission) at a public hearing. Licenses 
for such areas may be granted by the Commission for a period of five (5) years 
following department review and approval of the management plan (Title 14, California 
Code of Regulations Section 601(a)).  
 
The Department has reviewed the Initial management plans for 10 new properties in 9 
counties consisting of approximately 26,725 acres and the 5-year renewals for 12 
properties in 7 counties consisting of approximately 72,255 acres. Additionally, the 
Department has reviewed the annual reports for 43 properties in 13 counties 
consisting of approximately 285,736 acres.  
 
The Department recommends that the Commission approve the wildlife management 
plans, applications, and each 2025/26 harvest program under conditions specified in 
the attached tables. Habitat improvements accomplished under these plans will 
enhance and maintain wildlife resources on and around the PLM areas. The goals and 
objectives stated in the management plans are compatible with Department 
management plans for appropriate species in these areas.   
 
The attached tables represent the second, and final, list of PLM properties 
recommended for approval by the Commission in 2025. We previously recommended 
a first list of PLM properties for approval at the April 16, 2025, Commission meeting. 
 
If you have any questions, please contact Ms. Victoria Barr at  or by 
email at   
 
 

Signed original on file, 
Received May 16, 2025 
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ec:  Chad Dibble, Deputy Director 
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 Scott Gardner, Branch Chief 
 Wildlife Branch 
   
 
 Mario Klip, Environmental Program Manager 
 Wildlife Branch 
 
  
 Victoria Barr, Environmental Scientist 
 Wildlife Branch 
 
 



PLM AREA LICENSE 
INITIAL MANAGEMENT PLANS, 2025-2029  

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 
   

 
NORTHERN REGION 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Baccala Ranch 
 
Deer Zone C4 
 
Tehama 
 
5,956 Acres 

 
Authorized Harvest: 5 forked 
horn or better buck deer  
 
Issue 5 buck deer tags for the 
period of September 20, 2025 
through October 5, 2025. 
 

 
Install wildlife friendly fencing around the 
perimeters of 3 natural springs. 
 
Install 2 guzzlers to collect rainwater to 
provide water for wildlife during dry 
periods.  
 
Create 20 brush piles for wildlife habitat. 
Each pile will be at least 15 feet in 
diameter and 6 feet tall.  
 
Remove at least 1.25 miles of old unused 
fencing. 
  

 
Blodgett Ranch 
 
Deer Zone C3 
 
Shasta 
 
2,440 Acres 

 
Authorized Harvest: 5 forked 
horn or better buck deer  
 
Issue 6 buck deer tags for the 
period of September 20, 2025 
through October 26, 2025. 

 
Install wildlife friendly fencing around at 
least 1 natural spring annually. Fenced 
area around the springs will be at least 24 
feet by 24 feet.  
 
Spray at least 14 acres of yellow star 
thistle. 
 
Manage oak woodlands to maintain oaks 
for mast production, retain down and 
standing dead trees for wildlife habitat. No 
commercial wood cutting.  
 
Create at least 3 brush piles annually 
measuring at least 12 feet in diameter 
and 8 feet tall.  
 
Remove feral horses from the property. 
 
Remove at least 0.25 miles of old non-
wildlife friendly fencing annually. Any 
fencing that needs to be replaced will be 
wildlife friendly.   
 
Broadcast California Native Grassland 
Seed Mix on at least 14 acres at a rate of 
70 pounds per acre.  
 
Develop at least 2 food plots for wildlife. 
All plots will be at least 2 acres in size.  
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PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Clover Creek 
Ranch  
 
Deer Zone C3 
 
Shasta 
 
880 Acres 
 
 
 

 
Authorized Harvest: 3 forked 
horn or better buck deer  
 
Issue 3 buck deer tags for the 
period of September 20, 2025 
through October 26, 2025. 
 
 
 
 

 
Maintain at least 150 acres of thermal 
hiding cover area on the north facing 
slope south of Clover Creek.  
 
Create at least 2 water catchment ponds 
to provide water for wildlife and sub 
irrigate and possibly pipe to areas for 
longer green forage availability.  
 
Maintain 25 wood duck boxes on Clover 
Creek.   
 
Maintain 5 ponds in an area of the ranch 
that does not currently have water to 
encourage less cattle use of riparian 
areas, at least 5 more ponds will be 
added.  
 
Plant 4 food plots including 3 dryland and 
1 irrigated food plot of at least 1 acre, 
another will be irrigated and will total at 
least 3 acres. These will be fenced off 
from any livestock.   
 
Continue reducing erosion and control 
sediment from entering Clover Creek by 
creating water bars on graded dirt roads 
and adding crushed rocks. . 
 
Manage grazing intensity to less than 70 
pairs and graze between December 1, 
2025 through May 1, 2026 to provide 
forage for wildlife. 
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NORTH CENTRAL REGION 

PLM Area 
2025 Proposed Season and 

Harvest 
Habitat Improvement Program 

 
Honcut Hills 
Ranch  
  
Deer Zone D3  
  
Butte  
 
980 Acres 

 
Authorized Harvest: 2 forked 
horn or better buck deer  
  
Issue 2 buck deer tags for the 
archery period of August 16, 
2025 through September 7, 
2025 and the general rifle 
period of September 27, 2025 
through November 2, 2025. 

 
Construct 1 wildlife only water hole at 
Long Ravine.  
 
Plant 4 coyote brush and 4 buck brush 
around water hole at Long Ravine.  
 
Fence off water hole and brush 
plantings.  
 
Repair not less than 0.50 acre of 
dredged area for wildlife habitat.  
 
Place 2 wood duck boxes.   
 
Construct not less than 5 brush piles at a 
minimum of 10 feet x 10 feet x 6 feet.   
 
Limit grazing to 110 head of cattle or 
less. Grazing will occur Dec 1-May 1.   
 
Place at least 2 game cameras to 
monitor wildlife.   

 
O’Brien and 
Prairie Creek 
 
Deer Zone D3 
 
Yuba, Butte 
 
2,300 Acres 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 6 forked 
horn or better buck deer 
 
Issue 6 deer tags to take 
forked horn or better buck deer 
for the archery period of 
August 16, 2025 through 
September 7, 2025 and the 
general rifle period of 
September 27, 2025 through 
November 2, 2025. 

 
Cattle grazing will be eliminated from 
Prairie Creek Ranch. 
 
Cattle grazing on the O’Brien Ranch will 
be reduced from 250 cow / calf to 150. 
 
Maintain the cattle ex-closure around 
O’Brien bass pond. 
 
Plant 25 blue oak acorns west of Butte 
Marsh in red soil.  
 
Plant 50 valley oak acorns around the 
Butte Marsh perimeter. 
 
Plant 50 black arroyo willow cuttings 
around Butte Marsh. 
 
Plant 50 arroyo willow cuttings in the 
O’Brien Ranch bass pond cattle ex-
closure. 
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PLM Area 
2025 Proposed Season and 

Harvest 
Habitat Improvement Program 

 
O’Brien and 
Prairie Creek 
Cont. 
 

Plant 13 acres of corn in the John Deere 
Field. 
 
Plant 7 acres corn in the Triangle Field. 
 
Plant 5 acres corn in #1 teeth. 
 
Plant 6 acres safflower in Bass Pond ex-
closure. 
 
Plant 5 acres sudex / milo below square 
pond O’Brien Ranch. 
 
Plant 1 acre of sub clover mix in O’Brien 
Ranch ex-closure. 
 
Plant 10 acres safflower in the John 
Deere Field. 
 
Widen the created flow through area by 
5 acres that it can be flooded and 
irrigated.  
 
Create 2 new loafing islands in 
excavation zones. 
 
Create 10 new brush piles on the Quail 
Hill upland at a minimum of 15 feet in 
diameter x 6 feet tall. 
 
Create 10 new brush piles in O’Brien 
Ranch Bass Pond at a minimum of 15 
feet in diameter x 6 feet tall. 
 
Thin out 2 acres of blackberry below 
Quail Hill. 
 
Burn 5 acres of tulles on both ranches 
around wetlands. 
 
Build 2 new flow ditches to aid in 
irrigation of milo, sudex, and sub clover 
food plots between the square pond and 
the small bass pond. 
 
Plant 1 acre of sub clover in the O’Brien 
Ranch ex-closure. 
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PLM Area 
2025 Proposed Season and 

Harvest 
Habitat Improvement Program 

 
Table Mountain 
Ranch  
  
Deer Zone D3  
  
Butte  
  
499 Acres 
 
 

 
Authorized Harvest: 3 forked 
horn or better buck deer  
  
Issue 3 buck deer tags for the 
archery period of August 16, 
2025 through September 7, 
2025 and the general rifle 
period of September 27, 2025 
through November 2, 2025. 
 
1 buck deer tag will be issued 
to a junior. 

 
Construct 1 year-round wildlife only 
water hole and fence perimeter.   
 
Cut/remove/masticate 1 acre of large 
brush to promote new growth.  
 
Remove the fence along the driveway 
above the creek.   
 
Construct and place 2 wood duck boxes.   
 
Construct not less than 5 brush piles 
measuring at least 15 feet in diameter 
and 6 feet tall.   
 
A maximum of 60 head of cattle or less 
will be grazed. Grazing will occur 
December 1, 2025 through May 1, 2026.   
 
Place and monitor not less than 2 game 
cameras to monitor wildlife.   
 
Conduct 2 deer surveys.   

 
Turkey Track 
Ranch 
 
Deer Zone A 
 
Colusa  
 
2,575 Acres 

 
Authorized Harvest: 4 forked 
horn or better buck deer 
 
Issue 4 deer tags to take 4 
forked horn or better buck deer 
for the archery period of July 
12, 2025 through August 3, 
2025 and the general rifle 
period of August 9, 2025 
through September 21, 2025. 

 
Begin installation of wildlife-friendly 
fencing between 2 wet ponds, set steel 
corner braces and gate portals in year 
one. 
 
Spray approximately 110 acres to abate 
noxious weeds and invasive star thistle 
on the western boundary of the property.  
 
Install and maintain one 200-gallon 
guzzler on the north end of Telegraph 
Ridge. 
 
Remove at least 100 yards of rusted 
barbed wire fencing to reduce wildlife 
entanglements.  
 
Create at least two brush piles 
measuring at least 8 feet in diameter and 
6 feet high. 
 
Install 1 wood duck box.  
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CENTRAL REGION 

PLM Area 
2025 Proposed Season and 

Harvest 
Habitat Improvement Program 

                       
Elk Run Ranch 
 
Deer Zone A 
 
San Luis Obispo 
 
635 Acres 

 
Authorized Harvest: 4 forked 
horn or better buck deer and 6 
turkey 
 
Issue 4 buck deer tags for the 
period of August 9, 2025, 
through September 21, 2025.  
 
Issue 3 either-sex turkey tags 
for the period of November 9, 
2025, through December 8, 
2025.  
 
Issue 3 bearded turkey tags 
for the period of March 29, 
2025, through May 4, 2025. 

 
Seed grassland areas with specific seed 
mix to promote grazing and promote 
wildlife habitat.  
 
Create brush piles for quail habitat.  
 
Install waterfowl boxes to improve the 
habitat for waterfowl. 
 
Install wildlife friendly water troughs and 
maintain existing cattle and wildlife 
troughs. 
 
Install and maintain external fence lines. 
 
Foster regenerative oak forestation as 
basis for ecosystem wide feed source, 
fence off young trees to prevent 
predation. 
 
Remove legacy dilapidated cross fencing 
where present. 
 
Remove installed cross fencing for 
improved livestock and wildlife passage. 
 
Maintain existing levees to provide 
maximum rainfall storage. 
 
Build rockpiles to promote habitat for 
native insects, reptiles and arachnids.    
                                                                            

 
Parrish Pozo 
Ranch 
 
Deer Zone A 
 
San Luis Obispo 
 
1,535 Acres 
 
 
 
 

 
Authorized Harvest: 1 
antlerless elk, 3 forked horn or 
better buck deer, 3 turkeys, 
and 200 quail 
 
Issue 1 antlerless elk tag for 
the period of November 9, 
2025 through December 1, 
2025. 
 
Issue 3 either-sex turkey tags 
for the period of November 9, 

 
Remove most interior cross fencing. 
 
Install 1 new trough and start installation 
of a guzzler. 
 
Install 2 wood duck boxes. 

Treat 1-5 acres of yellow star thistle. 
Install 1 elk crossing. 
 
Install 2 turtle basking structures in 
ponds. 



PLM AREA LICENSE 
  INITIAL MANAGEMENT PLANS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 
2025 Proposed Season and 

Harvest 
Habitat Improvement Program 

 
Parrish Pozo 
Ranch Cont. 
 

2025, through December 8, 
2025.  
 
Issue 200 quail seals for the 
Q3 season. 
 
Issue 1 antlerless elk tag for 
the period of November 9, 
2025 through December 1, 
2025. 
 
Elk tags will be issued when 
existing PLMs do not request 
their full authorized harvest 
and tags are available. 

 
Install 1 mile of exterior wildlife friendly 
fence.  
 
Install 2 or more brush piles adjacent to 
water sources. 
 
Work with Cal Fire on potential controlled 
burn. 
 
Plant food plots for quail, dove, deer and 
elk. 

 
Van Boxtel 
Ranch 
 
Deer Zone A 
 
King, Fresno, 
Monterey 
Counties  
 
8,925 Acres 

 
Authorized Harvest: 12 either- 
sex deer  
 
Issue 12 either-sex deer tags 
for the period of July 12, 2025 
through August 3, 2025 for 
archery hunting and August 9, 
2025 through September 9, 
2025 for rifle hunting. 
 
 

 
Inspect and plant forage plots if seed 
bank did not recruit from previous 
season. Target approximately 40 acres 
of forage habitat each year. 
 
Maintain operational status of springs, 
wells, troughs, and ponds. 
 
Manage invasive plant species across 
the ranch, including preventing yellow 
star thistle infestations, preventing 
juniper monoculture establishment, and 
controlling new populations of invasive 
plants as they are observed. 
 
Identify and rest pastures from grazing 
for the purpose of wildlife habitat 
enhancement and increased resource 
availability for wildlife. 
 
Add 2 owl boxes across the Ranch. 
 
Improve water source for wildlife in Deer 
Valley by adding a holding tank and a 
trough to provide water longer into the 
summer months. 
 
Initiate a relationship with CalFire to 
prepare for potential control burn 
projects in future PLM applications. 

 



State of California 
Department of Fish and Wildlife 
 

M e m o r a n d u m 
 

Date:  May 1, 2025 
 
 
To: Melissa Miller- Henson 
 Executive Director 
 Fish and Game Commission 
  
 
From: Charlton H. Bonham 
 Director 
  
 
Subject: Agenda Item for the June 11-12, 2025 Fish and Game Commission Meeting 

Private Lands Wildlife Habitat Enhancement and Management (PLM) Area 
Licenses 

 
 

California Fish and Game Code Section 3406(c) requires that the activities conducted 
pursuant to each Private Lands Wildlife Habitat Enhancement and Management Plan 
(PLM) shall be reviewed annually by the Department of Fish and Wildlife (Department) 
and by the Fish and Game Commission (Commission) at a public hearing. Licenses 
for such areas may be granted by the Commission for a period of five (5) years 
following department review and approval of the management plan (Title 14, California 
Code of Regulations Section 601(a)).  
 
The Department has reviewed the Initial management plans for 10 new properties in 9 
counties consisting of approximately 26,725 acres and the 5-year renewals for 12 
properties in 7 counties consisting of approximately 72,255 acres. Additionally, the 
Department has reviewed the annual reports for 43 properties in 13 counties 
consisting of approximately 285,736 acres.  
 
The Department recommends that the Commission approve the wildlife management 
plans, applications, and each 2025/26 harvest program under conditions specified in 
the attached tables. Habitat improvements accomplished under these plans will 
enhance and maintain wildlife resources on and around the PLM areas. The goals and 
objectives stated in the management plans are compatible with Department 
management plans for appropriate species in these areas.   
 
The attached tables represent the second, and final, list of PLM properties 
recommended for approval by the Commission in 2025. We previously recommended 
a first list of PLM properties for approval at the April 16, 2025, Commission meeting. 
 
If you have any questions, please contact Ms. Victoria Barr at  or by 
email at .  
 
 

Signed original on file, 
Received May 16, 2025 



Melissa Miller-Henson, Executive Director 
Fish and Game Commission 
May 1, 2025 
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Attachment 
 
ec:  Chad Dibble, Deputy Director 
 Wildlife and Fisheries Division 
  
 
 Scott Gardner, Branch Chief 
 Wildlife Branch 
   
 
 Mario Klip, Environmental Program Manager 
 Wildlife Branch 
  
  
 Victoria Barr, Environmental Scientist 
 Wildlife Branch 
 
 



PLM AREA LICENSE 
5-YEAR RENEWALS, 2025-2029  

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 
   

 
NORTHERN REGION 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Alexandre Dairy 
PLM 
 
Del Norte 
 
1,728 Acres 
 
 
 

 
Authorized Harvest: 2 bull elk 
and 4 antlerless elk 
 
Issue 2 bull elk tags for the 
period of August 1, 2025, 
through December 31, 2025. 

 
Issue 4 antlerless elk tags for 
the period of October 1, 2025, 
through December 31, 2025. 
 
On or before October 15, 2025, 
the licensee may request (in 
writing) up to 1 additional bull 
elk tag to complete the 
authorized harvest. 
 
On or before October 15, 2025, 
the licensee may request (in 
writing) up to 2 additional 
antlerless elk tags to complete 
the authorized harvest. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of elk 
available to harvest. 
 

 
Tryon Creek alcove creation project on 
lower Tryon Creek, project entails 
construction of 2 alcoves adjacent to the 
creek for fish habitat and velocity refuge.  
 
Removal of 11,600 feet of exclusionary 
fencing adjacent to Tolowa Dunes State 
Park and replace with a single wire 
fencing that will allow for free movement 
of wildlife.  
 
Removal and treatment of Himalayan 
blackberry and English Ivy of 
approximately 0.25 acres. Once invasive 
species are removed cottonwood trees 
will be planted in the area.  
 
5 bat boxes, 5 wood duck nesting boxes, 
5 owl boxes and 3 raptor perches will be 
installed annually.   
 

 
Big Bluff Ranch 
 
Deer Zone B5 
 
Tehama 
 
3,736 Acres 
 
 
 
 
 

 
Authorized Harvest: 9 deer of 
which no more than 6 may be 
forked horn or better buck deer 
and 3 may be antlerless deer 
 
Issue 10 either-sex deer tags 
for the period of August 2, 
2025, through November 30, 
2025. 
 
 
 

 
Maintain and improve the Red Bank 
Restoration Project improvements (native 
vegetation restoration of 30 acres along 3 
miles of creek) by repairing any damage 
to the livestock control fencing and 
removing the infrastructure that is no 
longer needed to sustain the project.  
 
Install 2 water troughs that allow for 
wildlife use.  
 
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Big Bluff Ranch 
Cont. 
 

 
No antlerless deer shall be 
harvested before September 
15, 2025. 
 
No more than 7 buck deer may 
be harvested after October 26, 
2024. 
 

 
Maintain the water development at Miller 
Place as needed to provide water for 
wildlife by repairing any damage to the 
system. 
 
Maintain the wildlife-friendly fence below 
Sunflower Dam to exclude livestock and 
allow wildlife access to wetlands. 
 
Participate in the Sunflower Coordinated 
Resource Management Program, which is 
working, in part, to improve wildlife habitat 
on the surrounding 40,000 acres. 
 
Continue to participate in the CAL FIRE 
Vegetation Management Program to 
manage mixed chaparral fuels, enhance 
wildlife habitat, and reduce exotic weeds. 
Proposed burn will be at least 800 acres 
and at least 4 acres annually.   
 

 
Five Dot Ranch - 
Horse Lake 
 
Deer Zone X5A 
 
Lassen 
 
8,025 Acres 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 1 forked 
horn or better buck deer and 1 
buck pronghorn antelope 
 
Issue 1 buck deer tag for the 
period of August 16, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 9, 2025, through 
September 13, 2025. 

 
Maintenance of rehabilitation project to 
Coon Camp Springs the spring and 
associated riparian vegetation on 20 
acres by excluding cattle (allow grazing 
for 4-5 days only), a water storage tank, 
solar panel, and troughs.  
 
Complete clearance of 25 acres of juniper 
trees in an 80-acre area to enhance the 
riparian and wildlife habitat.  
 
Defer livestock grazing of the 300-acre 
Packard Field until after July 1 to improve 
duck and goose brood survival.  Grazing 
will occur between July 1, 2025, and 
October 15, 2025. 
 
Maintain 5 goose nesting platforms at 
Packard Reservoir and Coon Camp 
Reservoir as needed. 
 
Knock seed off bitterbrush plants so cattle 
can stomp them into the ground for 
regeneration. Bitterbrush regeneration will  



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Five Dot Ranch - 
Horse Lake Cont. 
 

 
be monitored annually through photo 
monitoring will be conducted to track 
growth and success of the practice. 
 
Cut at least 50 junipers annually outside 
of the Coon Camp Rehabilitation Project.  
 

 
Five Dot Ranch –  
School Section 
 
Deer Zone X5A 
 
Lassen 
 
640 Acres 
 

 
Authorized Harvest: 1 forked 
horn or better buck deer  
 
Issue 1 buck deer tag for the 
period of August 16, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 

 
Maintain livestock exclusion fence around 
2 aspen patches by inspecting it regularly 
and making any necessary repairs. 
 
Cut and disperse 50 mountain mahogany 
branches with ripe seeds in order to 
recruit young plants. Photo monitoring will 
be conducted to track growth and 
success of the practice.  
 
Cattle grazing will be utilized as 1 year of 
grazing and then 2 years of rest. There 
will only be 1 year of grazing in this 5-year 
plan (2027).  
 

 
Five Dot Ranch - 
Tunnel Springs 
 
Deer Zone X5A 
 
Lassen 
 
2,600 Acres 
 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 1 forked 
horn or better buck deer and 2 
buck pronghorn antelope 
 
Issue 1 buck deer tag for the 
period of August 16, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 2 buck pronghorn 
antelope tags for the period of 
August 9, 2025, through 
September 13, 2025. 

 
Repair damaged livestock-exclusion 
fencing with wildlife-friendly fencing at 
Tunnel Springs.  
 
Retain water in 2 reservoirs at 50% of the 
current year's water capacity for wildlife. 
 
Remove at least 5 acres annually of 
junipers for a total of 25 acres.  
 
Knock seeds off bitterbrush plants in the 
fall so cattle can stomp them into the 
ground for regeneration. Bitterbrush 
regeneration will be monitored annually 
photo monitoring will be conducted to 
track growth and success of the practice. 
 
Maintain the solar panel water pump 
system that keeps 12 water troughs full to 
provide water for wildlife. 
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

Five Dot Ranch - 
Tunnel Springs 
Cont. 
 

Coordinate with BLM to facilitate the 
gathering of wild horses on the property 
as soon as possible.  

 
Five Dot Ranch - 
Willow Creek 
 
Deer Zone X4 
 
Lassen 
 
7,200 Acres 
 

 
Authorized Harvest: 7 forked 
horn or better buck deer and 2 
buck pronghorn antelope 
 
Issue 8 buck deer tags to take 
7 buck deer for the period of 
September 13, 2025, through 
November 30, 2025.  
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 
Issue 2 buck pronghorn 
antelope tags for the period of 
August 9, 2025, through 
September 14, 2024. 

 
Repair any damaged livestock-exclusion 
fencing around 4 aspen and willow stands 
totaling 30 acres that provide deer 
fawning habitat. 
 
Retain water in reservoirs and ponds at 
50% of the current year’s water capacity 
for wildlife by filling them as needed.  
 
Remove at least 200 conifers annually.  
 
No grazing will be allowed on North Pond 
for waterfowl habitat.  
 
Leave the third cutting of alfalfa on 100 
acres for deer and pronghorn antelope 
use. 
 
Maintain a 50-acre field of alfalfa and 
grass, providing forage for deer. 
 
Maintain 4 goose nesting platforms at 
Round Valley Reservoir. 
 
Leave 100 acres of bitterbrush in the 
Windmill Field for wildlife.  
 
Leave 50 acres of native vegetation in the 
triangle field between SR 139 and Horse 
Lake Road for wildlife use. 

 
JS Ranch 
 
Deer Zone C3 
 
Shasta 
 
7,134 Acres 
 
 
 
 

 
Authorized Harvest: 12 forked 
horn or better buck deer, 1 bull 
elk, and 3 bears 
 
Issue 12 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No more than 6 buck deer may 
be harvested after October 26, 
2025. 

 
Grazing management will be used to 
prevent erosion and leave browse and 
grass for wildlife use.  
 
Maintain 5 riparian protected areas of at 
least 100 acres to provide cover for 
wildlife and livestock are excluded.  
 
Maintain water in irrigation canals year-
round to provide water for wildlife.  
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
JS Ranch Cont. 
 

 
Issue 1 bull elk tag for the 
period of August 1, 2025, 
through November 30, 2025. 
 
Issue 3 bear tags for the period 
of August 1, 2025, through 
December 31, 2025, or when 
the season closes because the 
Department has determined 
that 1,700 bears have been 
harvested. No cubs or females 
with cubs will be harvested. 
Cubs are defined as bears less 
than one year of age or bears 
weighing less than 50 pounds. 

 
Continue to maintain at least 82 acres of 
irrigated pastures for wildlife use.  
 
Maintain at least a 50-acre irrigated 
pasture for elk foraging in the northeast 
corner of the ranch and the Rock Garden 
Flats.  
 
Mechanically control the spread of 
extensive blackberry thickets within a 
650-acre area. Bramble margins and 
some interior areas will be cut or crushed 
to reduce blackberry water consumption 
and increase forage. 
 
Install water bars on dirt roads adjacent to 
Cow Creek to prevent sediment erosion 
flowing into the creek. 
 
Maintain cattle exclusion fencing and 
replant 50 acres within 5 wildlife food 
plots. 
 
Maintain the livestock exclusion area of 
2,500 acres to provide forage for wildlife 
during late summer and early fall. 
Livestock are excluded from June 1, 2025 
through October 31, 2025. 
 
Enhance and maintain ponds by 
enlarging and repairing spillways and 
dams and making any other necessary 
repairs. 
 
Maintain a 200-acre fenced area with no 
human disturbance or cattle grazing for 
wildlife use year-round. 
No commercial wood or rock harvesting 
on the entirety of the ranch. 
 
 
 
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Mendiboure 
Ranch 
 
Deer Zone X5B 
 
Lassen 
 
8,840 Acres 
 

 
Authorized Harvest: 3 forked 
horn or better buck deer, and 1 
buck pronghorn antelope  
 
Issue 6 buck deer tags to take 
3 buck deer for the period of 
October 4, 2025, through 
November 16, 2025. 
 
No person may take more than 
1 buck deer annually in the X 
zones. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 23, 2025, through 
September 14, 2025. 

 
Maintain aspen and willow livestock 
exclosure fencing at Etchecopar Spring, 
Van Loan Creek, and Big Springs by 
checking and repairing fencing if needed. 
 
Removal of at least 20 junipers annually. 
Create at least 3 brush piles from these 
removed trees. 
 
Burn at least 2 old decadent brush piles.  
 
Create a cattle exclosure that is at least 2 
acres to protect willows on Van Loan 
Creek.    
 
Install a 1,000-gallon water tank at Smith 
Flat Dam, it will be used to maintain water 
in a wildlife trough from July through 
October.  
 
Install new well to keep water available 
for wildlife in field west of Mendiboure Rd. 
 
Build mounds for goose nesting on 
Mendiboure Reservoir.  
 
Maintain all previously developed springs 
and water sources. 
 
Maintain perimeter fences any repairs will 
be made to be wildlife friendly. 
 
Continue rotational cattle grazing so that 
the residual dry matter does not fall below 
40% using the Double-Weight sampling 
technique.  
 
 
 
 
 
 
 
 
 
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 
NORTHERN REGION 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Llano Seco 
Ranch  
 
Deer Zone D4  
 
Butte  
 
14,500 Acres 

 
Authorized Harvest: 25 forked 
horn or better buck deer, and 5 
antlerless deer  
  
Issue 25 buck deer tags for the 
period of September 1, 2025 
through November 30, 2025.  
 
Issue 5 antlerless deer tags for 
the period of September 1, 
2025 through November 30, 
2025. 

 
Treat/mow 250 acres of star and bull 
thistle on the west side of the ranch.  
 
Grow 500 acres of dry land grains and 
alfalfa that will benefit wildlife.  
 
Maintain or replace existing 50 owl and 
wood duck boxes.  
 
Maintain or replace 6 pond turtle basking 
structures. 

 
Rock Creek  
  
Deer Zone C4  
  
Butte/Tehama  
  
9,945 Acres  
 

 
Authorized Harvest: 30 forked 
horn or better buck deer  
 
Issue 33 buck deer tags to take 
for the period of August 30, 
2025 through November 30, 
2025. 

 
Maintain 2 spring sites and 2 well sites 
which includes repair or replacement of 
pumps, troughs, and fencing.  
 
Maintain restrictions on grazing to under 
250 AUMs on the Garner Ranch  
 
Close 1,849 out of 5,545 acres of the 
Rose Ranch to grazing to aid in post fire 
recovery.  
 
Close the Watson to grazing to aid in post 
fire recovery.  
 
Block cattle from accessing Pine Creek 
and Rock Creek on the Rose Ranch.   
 
Start repairs on previously restored 
springs to repair fire damaged structure 
and fences, plus to rebuild the burned 
brush piles starting on the Negro and 
Warren Springs on the Rose Ranch. The 
spring fences, water troughs and other 
structure damage will be restored as 
needed. Subject to available remaining 
trees and brush, the new brush piles will 
be built with a minimum size of 6 feet high 
X 6 feet wide X 10 feet long.   
 

 
 



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 
CENTRAL REGION 

PLM Area 2025 Proposed Season and 
Harvest Habitat Improvement Program 

 
Rooster Comb 
Ranch 
 
Deer Zone A 
 
Stanislaus 
County  
 
4,862 Acres 

 
Authorized Harvest: 3 
antlerless deer 
 
Issue 3 antlerless deer tags for 
the period of August 9, 2025 
through November 30, 2025.  

 
Maintain elk crossings. 
 
Maintain water sources. 
 
Install 1 guzzler, tank and trough. 
 
Plant 20-40 acres of wildlife forage. 
  
Continue to clear decadent red chaparral 
brush to allow new growth. 
 
Conduct population surveys of big game 
species in collaboration with the California 
Department of Fish and Wildlife (CDFW) 
for both ground and aerial surveys. 
 
Support game wardens and CDFW 
staff access for wildlife research and 
management efforts (game counts, 
biological surveys, capture/collar efforts, 
etc.).  
 
Contribute to CDFW disease 
surveillance in deer and elk by 
providing samples to improve 
statewide disease surveillance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



PLM AREA LICENSE 
  5-YEAR RENEWALS, 2025-2029   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

 

PLM Area 2025 Proposed Season and 
Harvest Habitat Improvement Program 

 
San Bartolome 
Ranch 
 
Deer Zone A 
 
Monterey  
 
3,045 Acres 

 
Authorized Harvest: 1 bull elk 
and 2 antlerless elk  
 
Issue 1 bull elk tag for the 
period of July 2, 2025, through 
December 31, 2025.  
 
Issue 2 antlerless elk tags for 
the period of September 15, 
2025, to December 31, 2025.  
 
Issue three (3) forked horned 
bucks or better, and three (3) 
either-sex deer tags for the 
period of July 2 to November 
30 annually. 
 

 
Install elk crossings. 
 
Implement annual invasive weed control 
measures to reduce competition with 
native vegetation. 
 
Convert 1 existing water source to be 
wildlife-friendly. 
 
Plant 50 acres exclusively for wildlife 
forage. 
  
Continue implementing rotational grazing 
practices across all pastures. 
 
Construct one 10 foot x 10 foot brush pile.  
 
Provide opportunities for youth hunters.  
 
Provide 2 new structures each year—bat 
roosts, owl boxes, or raptor perches—to 
enhance habitat for wildlife species. 
 
Rehabilitate existing quail guzzlers and 
construct new ones to improve water 
availability and habitat quality bird 
species. 
  
Conduct population surveys of big game 
species in collaboration with the California 
Department of Fish and Wildlife (CDFW) 
for both ground and aerial surveys. 
 
Support game wardens and CDFW 
staff access for wildlife research and 
management efforts (game counts, 
biological surveys, capture/collar efforts, 
etc.).  
 
Contribute to CDFW disease 
surveillance in deer and elk by 
providing samples to improve 
statewide disease surveillance.  
 



From: J. M.  
Sent: Thursday, March 13, 2025 07:30 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: PLM Application Alexandre Dairy Ft. Dick/Crescent City

Dear Commission, 

Please see the email below. 

I would appreciate the opportunity to speak with you regarding my thoughts as to why the Alexandre 
Dairy should not hold a PLM for the Elk Herd in Ft. Dick. 

They are not stewards of the program. 

Sincerely, 

J. M. 

----- Forwarded Message ----- 
From: J. M. 
To: Kiana Nova; Shawn Fresz; Jeffrey Stoddard 
Cc: Victoria Barr 
Sent: Thursday, March 13, 2025 at 07:25:13 PM PDT 
Subject: Share Elk Hunt Experience Ft. Dick/ Alexandre Dairy 

Good Afternoon, 

Our family would like to share what we experienced during a Share Elk Hunt on November 22-25, 2024. 

We have been fortunate enough to have previously drawn this hunt (twice) and harvested bulls  
in 2020 and 2021.  Therefore we feel that we are familiar with the area and the purpose of the Share Program. 

We specifically have concern with the actions of representatives of Alexandre Dairy and their employees. 

We attended the hunter orientation at the Grange Hall, met with and visited the properties that 
were included in our hunt for the weekend, at this time there were NO signs indicating that there were any PLM 
enrolled properties in the entire Ft. Dick area that we toured. 

On the afternoon of Friday,   2024 we were driving the Ft. Dick area in order to locate the herds.  
We found a large group west of Lower Lake Rd as we turned the corner at Mosley Road.  The herd was headed 
east and was preparing to cross Lower Lake (leaving Alexandre property and entering Tryon property).  A flatbed 
farm truck hauling milk cans slowed and drove past us.  Within 10 minutes there were 4 vehicles parked north of 
us on Lower Lake Road and positioned directly in front of the path of travel that the herd was wanting to go.  We 
thought it was strange that in the tiny town of Ft. Dick there would be so many "elk watchers".  We waited until 
dark and our daughters took photos of the herd and lamented of how many of the elk were limping.  The same 
vehicles waited in the road the entire time.  As we were leaving a younger brunette woman pulled up to us and 
asked "are you  on a Share hunt?  You must be the unlimited bull hunter"  At first we thought nothing of the 
exchange, but did think her comment was odd. 

From that point forward, our vehicle was followed by various, flat bed single cab pickups, smaller work trucks and 
a toyota 4-runner.  All of the work trucks had cow manure packed in the wheel wells or milk cans in the back.  

It should be noted, this particular weekend there was an unprecedented rain storm.  Any time that we located the 
herd moving towards the Tyron property someone would show up on a 4 wheeler and start driving through the 
fields in order to keep the herd on Alexandre Property.  This person was not performing any activities that would 

mailto:FGC@fgc.ca.gov


pertain to maintaining a pasture, there were no other livestock present in the fields that they would be checking on 
and obviously they were not irrigating.  At this point it was very apparent that they were intentionally herding and 
maintaining the entire group of elk west of Lower Lake Road.  The field that they were maintaining the herd in had 
standing water due to the rains and it was evident that the elk were wanting to move to higher ground but were 
being impeded.  I am able to make this observation due to the fact that we drove "the loop" watching the herd 
approximately every 90 minutes for the duration of our hunt.   

The most disturbing event occurred on Sunday,  2024 between 0807 and 0854.  We located a herd 
(not the one that was on Lower Lake Rd) off of South Fred D. Haight Dr.  We observed the elk traveling in a 
westernly direction towards the Ulrich property.  I confirmed property boundaries with my On-X app and contacted 

  know the herd was moving towards Ulrich.  At this point we saw a flurry of activity at the two 
homes along Fred D. Haight Dr. ie farm trucks leaving the houses. phoned the property owner and we met 
with him at his silage pit in order to set up.  We also met with the other hunter that had a tag.  (NOTE: this hunter's 
partner was a California Fish and Wildlife Officer from Shasta he stated he lived in Millville, please contact  

  will have his name as an observer this weekend.)  As our group was congregating at the silage 
bags at the Ulrich Unit we heard a gunshot.  We all looked at other in disbelief and then started to look for the 
origin of the gunshot.  Through my binoculars I observed a man in the back yard of the home on the Alexandre 
Property.  He had a hand gun and fired it two more times toward the north western direction and the area of the 
herd of elk.  At this point the elk spooked at ran north into the thicket of trees and back onto Alexandre property.  I 
continued to watch this person through my binoculars as he remained in the back yard until the herd left.  I 
confirmed distances with On X the herd was 52 yards from the property line when the shots were fired.  We were 
650 yards from the shooter.  I phoned both of the local wardens no 
one answered.  I left V.M. messages for all three stating that we were experiencing shots fired and we were not 
feeling safe.  We did not hear back from anyone.   also indicated that  was going to phone Fish and 
Wildlife contacts and the local authorities.  There should be record of these phone calls to dispatch.  At this point 
we felt very targeted and decided that our efforts to fill a tag would be futile.  We packed it up and went home. 

Upon further research I discovered that Alexandre Dairy held PLM tags,  they also listed their hunts for sale at a 
premium on multiple social media sides and blogs.  A historical search of their social media reveals that they claim to 
"manage" a herd of elk on their farm.  Chris Howard  their environmental and grant manager is also their  County 
Supervisor which should be a direct conflict of interest.  Alexandre's  have entered into a sales contract with a well know 
celebrity to open a hunting lodge just north of their PLM properties.  I have also viewed several violations with the Fish 
and Wildlife by the Alexandre's.  These previous citings are indicative of their blatant disregard for  the environment they 
are impacting. 

Our group had seven people that witnessed the actions of Alexandre Dairy.  We are all willing to atest that these 
statements are true.  The Alexandre family is shamelessly abusing the PLM program and are coveting the herd,  
they do not have the best interest of the elk in mind.  They are 100% financially driven at the detriment of the well 
being of the wildlife and the financial well being of the community.   

I implore the California Department of Fish and Wildlife to consider the current (and documented) past actions of the 
Alexandre Family.  Do not renew their PLM agreement. 

These amazing elk belong to the people of the State of California; we have entrusted you to do the right thing. 

Please contact us for any further information regarding our experience. 

Sincerely, 

The J. M. Family



 
From: Michael Stapleton  
Sent: Tuesday, November 3, 2020 06:56 AM 
To: FGC  
Subject: Fwd: Fort Dick Group SHARE Elk Hunt Oct. 10-13, 2020  
 

Dear Melissa, 
 
I am of the understanding that last year, ALexandre Dairy of Del 
Norte County was recommended by the Private Lands Management 
(PLM) Coordinator, Victoria Barr, to not be renewed in the PLM 
Program because of previous infractions. However, she was 
overruled and the Alexandre Dairy of Del Norte County was renewed 
into the PLM Program. I would ask that the information provided 
below be shared with the Fish and Game Commissioners and that 
consideration be given to removing Alexandre Dairy from the 
program. They have clearly abused the requirements of the PLM 
Program. Please feel free to contact me. 
 
Thank you, 
Michael Stapleton 

 
 

 
 
---------- Forwarded message --------- 
From: Michael Stapleton  
Date: Mon, Oct 12, 2020 at 11:49 AM 
Subject: Fort Dick Group SHARE Elk Hunt Oct. 10-13, 2020 
To: Victoria Barr, Carrington Hilson, Christine Found-Jackson, Jeffrey Stoddard, Chuck Bonham, Tina Bartlett 
Cc: Billy Tedsen, Justin Marquis, Jeffrey Leikauf, LCPJCS  
 

Victoria and other DFW employees, 
 
I was a support person for Wendy Marquis that got drawn for the 
Fort Dick Group SHARE Elk Hunt Oct. 10-13, 2020. On at least four 



incidents, Alexandre Dairy personnel were witnessed, video taped, 
or suspected of interfering in the legal SHARE hunts of the four 
hunters involved by impeding the natural movements of the elk 
from leaving the Alexandre Dairy properties and entering SHARE 
properties. I have attached a drawing to show the locations. 
 

• "A" - at approximately 9-10 am on Saturday Oct. 10, 2020 
Hunter Jeff Leikauf (cell ) witnessed an Alexandre 
Dairy employee in a white Toyota truck interfering with the 
movement of elk onto the Tedsen property to the south. 

• "B" - mid pm Saturday Oct. 10, 2020 Hunter Wendy Marquis 
(cell ) was stalking a herd of elk and witnessed an 
Alexandre Employee in a white Dodge flatbed truck driving 
nearby and screaming which dispersed the elk. 

• "C" - at 6:46 pm on Saturday Oct. 10, 2020 Michael Stapleton 
(cell ) witnessed a herd of elk right next to the 
southerly fence line of the Weatherall SHARE hunt property. 
Suddenly an Alexandre Dairy property employee in a white 
Dodge flatbed truck started herding the elk away from the 
fence line that they appeared to be wanting to cross, on back 
onto the Alexandre Dairy property for 1/4-1/3 mile at a 
relatively high speed chasing the elk. The elk appeared to be 
very distressed by this herding by the truck. At times the truck 
had its horn blaring as it chased the very disturbed and 
confused elk herd. It was almost unbelievable what I was 
witnessing and videoed. 
https://photos.app.goo.gl/TmRWogzSxjA5Gv1v8 

• "D" - at approximately 7 am Sunday Oct. 11, 2020 Billy Tedsen 
(cell ), Fort Dick Group SHARE Hunt Coordinator, 
witnessed a white Toyota Alexandre Dairy truck that had just 
left a field to chase elk back from a fence line that they could 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fphotos.app.goo.gl%2FTmRWogzSxjA5Gv1v8&data=04%7C01%7CMelissa.Miller-Henson%40fgc.ca.gov%7Cc1645378fed44bf89bea08d88010beba%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C637400157024125601%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=TKTh%2FNc9bWywX0H2iFqz7AxEdnaJPWeCBWcy7heC1gw%3D&reserved=0


potentially cross onto SHARE hunt property. There were fresh 
tire tracks in the dewy field and the truck's tires were covered 
in wet dew. 

The fact that none of the elk herds on the Alexandre Dairy Private 
Lands Management (PLM) lands were allowed to leave by the 
Alexandre Dairy employees, the SHARE hunters were unable to 
harvest an elk. Alexandre Dairy interfered with their legal hunts. 
Alexandre Dairy does not own these elk but it appears that they 
think so. This same thing happened two years ago on my stepson's , 
Brett Roslosnik, DN South Elk hunt where a white Alexandre Dairy 
truck stopped a herd of elk from entering a SHARE property where 
he could legally hunt. Despite hunting for 7 days, Brett was unable 
to fill his elk tag. A complaint regarding this interference in the hunt 
by Alexandre Dairy in keeping the elk on their PLM lands was sent 
into Victoria and the local game warden, Officer Walker, right after 
this hunt two years ago. Shortly after that I received a phone call 
from Blake Alexandre, owner of the dairy, telling me that "his 
Alexandre Dairy employees would never do that". Well they did at 
that time and they are still doing it. 

 

 



The SHARE elk hunters spend up to $400 each applying for these elk 
tags, pay approximately $450 for the elk tag, take time off from 
work, have fuel, lodging, food expenses, and daycare for their 
children for these hunts and often travel from Southern CA . It is no 
small expense for these elk hunters to hunt these SHARE elk. 
 
Alexandre Dairy appears to want to keep all of these elk on their 
property so that they can make enormous amounts of money from 
selling the elk tags. It seems like Alexandre Dairy is grossly abusing 
the Private Lands Management Program and should be removed 
from the program. I would encourage you to talk to all of the 
hunters from this hunt to verify this information. There names and 
numbers are: 

• Wendy Marquis  
• Jeff Leikauf  
• Keith Theige  
• Riley Breslin  

https://photos.app.goo.gl/TmRWogzSxjA5Gv1v8  

 

Thank you, 
Michael Stapleton  

 

 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fphotos.app.goo.gl%2FTmRWogzSxjA5Gv1v8&data=04%7C01%7CMelissa.Miller-Henson%40fgc.ca.gov%7Cc1645378fed44bf89bea08d88010beba%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C637400157024135556%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4yNjN6qEC%2FYlcL9oHNah60W%2FPvbG4PrmhcI8tCUJA7I%3D&reserved=0




State of California 
Department of Fish and Wildlife 
 

M e m o r a n d u m 
 

Date:  May 1, 2025 
 
 
To: Melissa Miller- Henson 
 Executive Director 
 Fish and Game Commission 
  
 
From: Charlton H. Bonham 
 Director 
  
 
Subject: Agenda Item for the June 11-12, 2025 Fish and Game Commission Meeting 

Private Lands Wildlife Habitat Enhancement and Management (PLM) Area 
Licenses 

 
 

California Fish and Game Code Section 3406(c) requires that the activities conducted 
pursuant to each Private Lands Wildlife Habitat Enhancement and Management Plan 
(PLM) shall be reviewed annually by the Department of Fish and Wildlife (Department) 
and by the Fish and Game Commission (Commission) at a public hearing. Licenses 
for such areas may be granted by the Commission for a period of five (5) years 
following department review and approval of the management plan (Title 14, California 
Code of Regulations Section 601(a)).  
 
The Department has reviewed the Initial management plans for 10 new properties in 9 
counties consisting of approximately 26,725 acres and the 5-year renewals for 12 
properties in 7 counties consisting of approximately 72,255 acres. Additionally, the 
Department has reviewed the annual reports for 43 properties in 13 counties 
consisting of approximately 285,736 acres.  
 
The Department recommends that the Commission approve the wildlife management 
plans, applications, and each 2025/26 harvest program under conditions specified in 
the attached tables. Habitat improvements accomplished under these plans will 
enhance and maintain wildlife resources on and around the PLM areas. The goals and 
objectives stated in the management plans are compatible with Department 
management plans for appropriate species in these areas.   
 
The attached tables represent the second, and final, list of PLM properties 
recommended for approval by the Commission in 2025. We previously recommended 
a first list of PLM properties for approval at the April 16, 2025, Commission meeting. 
 
If you have any questions, please contact Ms. Victoria Barr at  or by 
email at   
 
 

Signed original on file, 
Received May 16, 2025 



Melissa Miller-Henson, Executive Director 
Fish and Game Commission 
May 1, 2025 
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Attachment 
 
ec:  Chad Dibble, Deputy Director 
 Wildlife and Fisheries Division 
 
 
 Scott Gardner, Branch Chief 
 Wildlife Branch 
  
 
 Mario Klip, Environmental Program Manager 
 Wildlife Branch 
 
  
 Victoria Barr, Environmental Scientist 
 Wildlife Branch 
 
 



PLM AREA LICENSE 
 ANNUAL RENEWALS, 2025-2026  

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 
  

 
NORTHERN REGION 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Ash Valley Ranch 
 
Deer Zone X3A 
 
Lassen 
 
8,736 Acres  

 
Authorized Harvest: 4 forked 
horn or better buck deer and 1 
buck pronghorn antelope 
 
Issue 6 buck deer tags to take 
4 buck deer for the period 
August 16, 2025, through 
November 30, 2025. 
 
No person shall take more than 
one buck deer annually in the 
X zones. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 2, 2025, through 
September 30, 2025. 
  

 
Remove noxious weeds from at least 20 
acres by grubbing and/or chemical 
application. 
 
Through the use of rotational grazing 
prescriptions, maintain previously 
completed habitat restoration work. 
 
Maintenance on at least 40 acres of 
previously treated juniper removal 
projects.  
 
  

 
Basin View 
Ranch 
 
Deer Zone X2 
 
Modoc 
 
8,500 Acres 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 7 forked 
horn or better buck deer and 1 
buck pronghorn antelope 
 
Issue 7 buck deer tags for the 
period of October 1, 2025, 
through November 30, 2025. 
 
No person shall take more than 
one buck deer annually in the 
X zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
August 30, 2025. 

 
Maintain and retreat at least 100 acres of 
previous juniper clearing projects to 
encourage shrub and forb recruitment by 
cutting juniper saplings. 
 
Leave at least 35% of crop lands left 
fallow on a three-year rotation.  
 
Install flushing bar on mowing machines 
to decrease animals being struck during 
harvesting.  
 
Inspect and, as necessary repair at least  
10 miles of exclusionary fencing that 
controls livestock movement and grazing 
around ponds and springs.  
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Basin View 
Ranch Cont. 
 

 
Exclude livestock grazing from 1 of the 
rotation management units (775 acres) 
year-round. 
 

 
Black Ranch 
 
Shasta 
 
Deer Zone C3 
 
1,000 Acres 
 

 
Authorized Harvest: 2 forked 
horn or better buck deer, 2 
antlerless deer, 1 bull elk, and 
1 antlerless elk 
 
Issue 2 buck deer tags and 2 
antlerless deer tags for the 
period of September 1, 2025, 
through November 30, 2025. 
 
Issue 1 bull elk tag and 1 
antlerless elk tag for the period 
of September 1, 2025, through    
November 30, 2025. 
 
No antlerless deer or elk may 
be harvested before 
September 15, 2025. 

 
Maintain the 145-acre wetlands project 
that was constructed last year to re-
establish the native hydrology of the 
floodplain to Burney Creek. 
 
Establish a forest health and fire 
reduction project on at least 335 acres.  
 
Maintain 4 owl boxes and 6 goose nesting 
platforms by checking use and replacing 
nesting material as necessary. 
 
Maintain 12 bat boxes.  
 
Rebuild 10 wood duck boxes and 
maintain 18 wood duck boxes along the 
creek.  
 
Build 10 elevated goose nests. 
 
Construct at least 2 brush piles 
measuring 6 feet high and 15 feet in 
diameter.  
 
Conduct rotational regenerative grazing 
on the property.  
 
Install at least 5 wildlife crossings of 
boundary fencing on the east side of the 
property.  
 
Establish a conservation easement on the 
majority of the farmland property. 
 
 
 
 
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Clarks Valley 
Ranch 
 
Deer Zone X3B 
 
Lassen 
 
2,793 Acres 
 

 
Authorized Harvest: 3 forked 
horn or better buck deer  
 
Issue 3 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 

 
Remove at least 0.25 miles of field 
fencing to reduce wildlife entanglements.  
 
Install at least 0.25 miles of wildlife 
friendly fencing.  
 
Install at least 500 feet of temporary 
fencing at Clarks Creek to protect the 
riparian restoration project.  
 
Install at least 3 beaver dam analog in 
Clarks Creek to assist in better hydrologic 
function and riparian habitat restoration.  
 
 

 
Cow Creek 
Ranch 
 
Deer Zone C3 
 
Shasta 
 
4,714 Acres 
 

 
Authorized Harvest: 10 forked 
horn or better buck deer and 5 
bear  
  
Issue 10 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No more than 6 buck deer may 
be taken after October 26, 
2025. 
 
Issue 5 bear tags for the period 
of August 1, 2025, through 
December 31, 2025, or when 
the season closes because the 
Department has determined 
that 1,700 bears have been 
harvested. No cubs or females 
with cubs will be harvested. 
Cubs are defined as bears less 
than one year of age or bears 
weighing less than 50 pounds.  
 

 
Treat at least 20 acres of decadent brush 
annually with a bulldozer by clearing and 
piling brush.  
 
Create at least 5 brush piles that are at 
least 5 feet tall and 20 feet wide.   
 
Retain oaks, standing snags and large 
woody debris that is not a safety hazard. 
 
Establish and maintain at least 1 spring 
on the property.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Dixie Valley 
Ranch 
 
Deer Zone X3A 
 
Lassen 
 
12,500 Acres 
 

 
Authorized Harvest: 4 forked 
horn or better buck deer, 2 
buck pronghorn antelope, and 
1 bull elk 
 
Issue 4 buck deer tags to take 
forked horn or better buck deer 
for the period of August 1, 
2025, through November 30, 
2025.  
 
No more than 3 buck deer may 
be harvested after October 19, 
2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 2 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
September 30, 2025. 

 
Manage timed cattle grazing on 250 acres 
of natural pasture containing a large 
pond, a creek, and several springs in the 
southeast corner of the ranch during May 
and September/ October to provide 
forage and water for wildlife. 
 
Continue revitalization of at least 90 feet 
of aspen grove. 
 
Juniper removal project tree removal has 
been completed and the remaining slash 
piles will be burned.  
 
Leave the final cutting of hay standing in 
the 800-acre irrigated pasture to provide 
forage for wildlife. 
 
Any old fencing will be replaced with 
wildlife friendly fencing. 
 
Maintain 25 Canada goose nesting 
platforms at Saw Mill pond, Jacks Hole 
and in the large marsh area. 
 
Maintain at least 21 ponds and 25 miles 
of canals and waterways.   
 

 
Duncan Creek 
Ranch 
 
Deer Zone B5 
 
Shasta 
 
1,366 Acres 

 
Authorized Harvest: 6 forked 
horn or better buck deer  
 
Issue 8 buck deer tags for the 
period September 1, 2025, 
through November 30, 2025. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 

 
Burn at least 10 acres annually of 
decadent chamise to improve forage 
quality and travel corridors. 
 
Maintain at least 3 miles of established 
travel corridors throughout the property.  
 
Overseed areas that have been burned 
annually.    



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
El Rancho Rio 
Frio 
 
Deer Zone B5 
 
Tehama 
 
12,682 Acres 

 
Authorized Harvest: 24 forked 
horn or better buck deer 
 
Issue 24 buck deer tags for the 
period of August 15, 2025, 
through November 30, 2025. 
 
No more than 12 deer may be 
harvested after October 26, 
2025. 

 
Maintain and inspect current guzzlers for 
damage and repair as necessary.  
 
Maintain all roads to ensure erosion 
control measures are in place to lessen 
the impacts to any waterways.  
 
Check the creek and riparian areas for 
erosion issues and establish preventative 
measures. 
 
Create at least 3 small wildlife brush piles 
measuring at least 15 feet in diameter 
and 6 feet tall. 
 
Plant at least 2 acres of previously 
disturbed areas with perennial grasses 
and clovers.  
 
Maintain at least 10 wood duck boxes 
along Cold Fork Creek. 
 
Control invasive weed species through 
physical removal, spraying with herbicide, 
or mowing/ weed eating. 
 

 
Five Dot Ranch - 
Avila 
 
Deer Zone X3A 
 
Lassen 
 
11,000 Acres 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 6 forked 
horn or better buck deer  
 
Issue 12 buck deer tags to take 
6 buck deer for the period of 
September 30, 2025 through 
November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
 
 
 

 
Continue reduced livestock use at 300 
head (previously 450 head). 
 
Cut at least 300 juniper trees.  
 
Continue to exclude livestock from 7 
aspen and wetland habitat enclosures by 
inspecting fencing and making any 
necessary repairs. These areas provide 
important deer fawning habitat.  
 
Maintain 6 nesting platforms for Canada 
geese at 4 reservoirs by checking use 
and replacing nesting material as 
necessary. 
 
Cut and disperse 100 mountain 
mahogany branches with ripe seeds in 
order to recruit young plants. 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Five Dot Ranch – 
Avila Cont. 
 

 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 
 

 
Maintain 6 existing springs by checking 
for broken pipes and repairing as 
necessary.  
 
Maintain 4 existing reservoirs by 
inspecting spillways and dams for 
damage and making any necessary 
repairs. 
 

 
Fort Bidwell 
Ranch 
 
Deer Zone X-3B 
 
Modoc 
 
9,460 Acres 

 
Authorized Harvest: 3 forked 
horn or better buck deer 
 
Issue 3 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025.  
  
 
 
 
 

 
Mechanically treat at least 20 acres of 
junipers. Removal will promote native 
beneficial forages, these junipers will be 
cut and piled left for nesting, then burned 
later.  
 
Aspen stand restoration on 1 aspen stand 
through removal of junipers, encroaching 
conifers and downed woody debris.  
 
Maintain the wildlife fenced aspen stand 
to exclude cattle.  
 
Type shift at least 50 acres of agricultural 
fields to meadow grasses that promote 
bedding and areas of foraging for a 
variety of wildlife and utilize standing 
buffers of grasses along roads.  
 

 
Grasshopper 
Valley Ranch 
 
Deer Zone X5A 
 
Lassen 
 
12,063 Acres 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 3 buck 
deer forked horn or better and 
1 buck pronghorn antelope 
 
Issue 3 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
September 30, 2025. 

 
Exclude cattle from the northern 1/3 of the 
Grasshopper Valley during Greater sage- 
grouse breeding season from December 
1 through June 15 annually.  
 
At least 18 miles of old fencing replaced 
with wildlife friendly fencing has been 
completed.  
 
Install 7 float regulated water troughs with 
wildlife escape ramps. 
 
Ditch repairs and laser level fields to 
better utilize irrigation water and create 
more forage availability.  
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Grasshopper 
Valley Ranch 
Cont. 
 

  
Juniper removals as needed and outlined 
from CDFW staff.    
  

 
Hathaway Oak 
Run Ranch 
 
Deer Zone C3 
 
Shasta 
 
6,640 Acres 

 
Authorized Harvest: 12 forked 
horn or better buck deer 
 
Issue 12 buck deer tags for the 
period of September 20, 2025, 
through November 30, 2025. 
  
No more than 9 buck deer may 
be harvested after October 26, 
2025. 

 
Develop the 2 spring sites to provide 
year-round water sources for wildlife, one 
in the SE corner of section 3 and one in 
the Swede Creek basin of section 4.  
 
Maintain the 6-acre riparian livestock 
exclusion on Swede Creek by inspecting 
fencing and making any necessary 
repairs. 
 
Maintain existing spring developments 
that provide year-round water for wildlife 
by checking for broken pipes and 
repairing as necessary and clearing 
sediment and vegetation from the 
sources. 
 
Maintain 10 wood duck boxes.  
 
Maintain existing deer forage areas by 
diverting spring water over the maximum 
area possible and along the contour 
through a shallow ditch system. 
 
Promote vernal pool flora and fauna by 
using cattle grazing to protect and 
maintain 2 vernal pools in Section 9 and 
18. 
 
Maintain or create 4 brush piles at least 6 
feet high and 10 feet wide.  
 
Maintain previously installed owl boxes 
along Oak Run Creek by checking use 
and replacing material as necessary. 
 
Maintain all previously installed bat 
boxes.  



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Jerusalem Creek 
Ranch 
 
Deer Zone B5 
 
Shasta  
 
726 Acres 

 
Authorized Harvest: 4 forked 
horn or better buck deer  
 
Issue 4 buck tag for the period 
of August 16, 2025, through 
November 30, 2025. 

 
Maintain previous water sources that 
provide water for wildlife by checking for 
broken pipes and repairing as necessary. 
Mechanically treat a minimum of 10 acres 
decadent Ceanothus or white leaf 
manzanita.  
 
Enhance and maintain 2 spring sources 
by removing invasive plants and 
maintaining exclusionary fencing.  
 
Create wildlife migratory travel routes 
through clearing ridges, trails, and road 
systems on 5 acres over the next 5 years. 
 

 
Kampmann 
Ranch 
 
Deer Zone C3 
 
Shasta 
 
557 Acres 
 

 
Authorized Harvest: 3 forked 
horn or better buck deer  
  
Issue 3 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 

 
Maintain a livestock exclusion area 
encompassing at least 200 acres.  
 
Rotationally graze no more than 40 pair of 
cattle from April 1 through June 15.  
 
Remove 1000 feet of woven wire fencing 
and replace with wildlife friendly fencing.  
 
Create a riparian protection area in Unit 4. 
 
Treatment of Himalayan blackberry 
thickets in middle spring.  
 
Rangeland seeding in at least 1 acre.  
 
Maintain the previously installed erosion 
control structures.  
 
Mechanically treat at least 0.50 acre of 
decadent brush to create more palatable 
feed for wildlife. 
 
Install at least 1 wood duck nesting box. 
 
 
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Kramer Ranch 
PLM 
 
Deer Zone X1 
 
Lassen 
 
4,070 Acres 

 
Authorized Harvest: 5 forked 
horn or better buck deer, and 1 
buck pronghorn antelope 
 
Issue 5 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
September 15, 2025. 
 

 
Remove conifers and junipers from at 
least 5 acres. 
 
Restore a 0.50 acre spring site through 
removing conifers and junipers.  
 
Maintain all existing wildlife friendly 
fences. 
 
Remove conifer and junipers from 
springs. 
 
Maintain aspen exclusion fencing from 
previous projects.  
 

 
Little Dry Creek 
Ranch 
  
Deer Zone C4 
 
Tehama 
 
 2,000 Acres 
 

 
Authorized Harvest: 2 forked 
horn or better buck deer 
 
Issue 2 buck deer tags for the 
period of October 20, 2025, 
through November 30, 2025.   

 
Continue to exclude livestock grazing 
from the entire ranch to benefit wildlife. 
 
Maintain 3 springs and associated 
planted perennial grass areas by 
checking for broken pipes and repairing 
as necessary.  
 
Treat at least 2 acres of yellow star thistle 
with herbicides. 
 
Keep trespass livestock off the ranch by 
annually inspecting the perimeter fence 
and repairing any damage. 
 

 
Long Prairie 
Farms 
 
Deer Zone X1 
 
Siskiyou 
 
1,814 Acres 
 
 
 
 

 
Authorized Harvest:  2 either-
sex deer and 1 bull elk  
 
Issue 2 either-sex deer tags for 
the period of September 1, 
2025, through November 30, 
2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 

 
Remove western juniper from at least 5 
acres to improve shrub recruitment. 
 
Increase forage quality for wildlife by 
pruning bitterbrush and mechanically 
disturbing the soil within a 5-acre area. 
 
Maintain 9 miles of exclusion fencing on 
the ranch to prohibit grazing from 
trespass cattle. 
 
 



PLM AREA LICENSE 
  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Long Prairie 
Farms Cont. 
 
 

 
No antlerless harvest may 
occur before September 15, 
2025. 
 
Only 1 buck deer shall be 
harvested after October 19, 
2025.  
 
Issue 1 bull elk tag for the 
period of September 1, 2025, 
through December 30, 2025. 
 

 
Use ground water pumps to create and 
maintain a 1-acre wetland to provide 
year- round water for wildlife. 
 
Retain at least 200 acres of alfalfa and 
timothy grass in the crop pivot corners to 
provide fall forage for wildlife. 
 
Identify and retain at least 3 pine and/or 
juniper trees currently providing nesting 
opportunities for raptors on the ranch. 
 
Attempt to remove feral horses and fence 
from the property. 
 

 
Lookout Ranch 
 
Deer Zone X1 
 
Modoc 
 
6,880 Acres 

 
Authorized Harvest: 6 forked 
horn or better buck deer  
 
Issue 6 buck deer tags for the 
period of August 15, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
 

 
Remove western junipers from 3 acres at 
Moon Pasture.   
 
Maintain previous water development 
projects. 
 
Rotate 200 head of cattle through all of 
deeded ground. During summer, graze 
75% of cattle on private lease ground, 
then bring cattle back to the ranch in fall 
to manage crop residue that restricts 
plant growth and development. Gather 
cattle and ship to winter pasture. 
 
Build at least 5 brush piles measuring at 
least 12 feet in diameter by 8 feet tall in 
the Moon Pasture to provide escape 
cover for wildlife. 
 

 
Mendiboure Cold 
Springs Ranch 
 
Deer Zone X5B 
 
Lassen 
 
1,880 Acres 
 
 

 
Authorized Harvest: 1 forked 
horn or better buck deer  
 
Issue 1 buck deer tag for the 
period of October 6, 2025, 
through November 23, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones.  

 
Maintain 2-acre young aspen exclosure 
above Hall Cabin. 
 
Maintain and repair all exterior fencing 
that received damage from the W-5 Cold 
Springs Fire. 
 
Cut at least 50 mountain mahogany 
branches with ripe seeds and disperse on 
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PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Mendiboure Cold 
Springs Ranch 
Cont. 
 

 
 

the ground in order to recruit young 
plants. 
 
Mechanically remove at least 20 western 
junipers from near East Spring.   
 
Maintain East Meadow spring by 
checking and repairing any damaged 
parts. 
 
Continue rotational cattle grazing 
between 2 pastures so that the residual 
dry matter does not fall below 40% using 
the Double-Weight sampling technique. 
 

 
Mill Creek Ranch 
 
Deer Zone C4 
 
Tehama 
 
21,094 Acres 
 

 
Authorized Harvest: 26 forked 
horn or better buck deer 
  
Issue 26 buck deer tags for the 
period of September 16, 2025, 
through November 30, 2025. 

 
Continue the large-scale feral cattle 
removal project from the property in which 
this years goal is to have a total of 300 
cattle removed by the end of this year.  
 
Maintain the 2 previously enhanced 
spring sites by maintaining the wildlife 
friendly fencing allowing for riparian 
vegetation to regrow. 
 
Protect and enhance at least 1 spring site 
by installing wildlife friendly fencing to 
allow for riparian vegetation to regrow. 
 
Remove at least 0.50 mile of internal 
wildlife unfriendly fencing. 
 

 
Observation 
Peak Ranch 
 
Deer Zone X5B 
 
Lassen 
 
640 Acres 

 
Authorized Harvest: 1 forked 
horn or better buck deer  
 
Issue 1 buck tag for the period 
of September 25, 2025, 
through November 30, 2025. 
 
No person shall take more than 
one buck deer annually in the 
X zones. 
 

 
Seed 1 acre of mountain mahogany at a 
rate of 0.20 lbs./acre. 
 
Maintain wildlife friendly fencing on the 
property.  
 
Install a 750-gallon guzzler with wildlife 
friendly fencing.  
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Habitat Improvement Program 

 
Pondosa 
 
Deer Zone X1 
 
Siskiyou 
 
27,734 Acres 

 
Authorized Harvest:  3 either-
sex deer, 2 bull elk, and 2 
antlerless elk  
 
Issue 3 either-sex deer tags of 
which no more than 2 bucks 
may be harvested for the 
period of September 15, 2025, 
through November 15, 2025. 
 
No antlerless deer or elk shall 
be harvested before 
September 15, 2025. 
 
Issue 2 bull elk tags and 2 
antlerless elk tags for the 
period of September 1, 2025, 
through November 25, 2025. 
 

 
Restore at least 50 acres of aspen and 
meadow areas by removing encroaching 
conifer seedlings and saplings through 
the Black Cub THP.  
 
Maintenance on Tom Young meadow by 
removing new conifer growth.  
 
Continue ongoing study that utilizes trail 
cameras to estimate cow:calf ratios on 
the property. 
 
Aspen stem count and photo point 
surveys.  

 
Red Rock Ranch 
 
Deer Zone X3B 
 
Lassen 
 
6,887 Acres 
 

 
Authorized Harvest: 7 forked 
horn or better buck deer, 2 
buck pronghorn antelope and 1 
bull elk 
 
Issue 7 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025.  
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 2 buck pronghorn 
antelope tags for the period of 
August 1, 2025, through 
November 30, 2025. 
 
Issue 1 bull elk tag for the 
period of August 1, 2025, 
through November 30, 2025. 
 
 

 
Remove at least 0.25 miles of field 
fencing to reduce wildlife entanglements.  
 
Install at least 0.25 miles of wildlife 
friendly fencing.  
 
Cut at least 50 acres of junipers to 
promote native beneficial forage and 
vegetation types.  
 
Maintain previously restored springs. 
 
Maintain Little Boot Lake and springs 
including yearly maintenance of the dam, 
spillway and spring.  
 
Install at least 2 beaver dam analogs to 
assist in better hydrologic function and 
riparian habitat restoration.  
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Habitat Improvement Program 

 
Red Rock Valley 
Farms 
 
Deer Zone X1 
 
Siskiyou 
 
5,562 Acres 

 
Authorized Harvest:  3 either-
sex deer and 1 bull elk  
 
Issue 3 either-sex deer tags for 
the period of September 1, 
2025, through November 30, 
2025. 
 
No antlerless deer shall be 
harvested before September 
15, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Only 1 buck deer shall be 
harvested after October 19, 
2025. 
 
Issue 1 bull elk tag for the 
period of September 1, 2025 
through December 30, 2025. 
 

 
Selectively remove western juniper from 
at least 5 acres to improve shrub 
recruitment. 
 
Increase forage quality for wildlife by 
pruning bitterbrush and mechanically 
disturbing the soil within a 5-acre area. 
 
Maintain 12 miles of exclusion fencing on 
the ranch to prohibit grazing from 
trespass cattle. 
 
Install 1 wildlife friendly fence crossing. 
 
Retain 400 acres of alfalfa and timothy 
grass in the crop pivot corners to provide 
fall forage for wildlife. 
 
Restore and maintain 10-acre wetland by 
pumping water into it to provide year-
round water for wildlife.  
 
Protect known pine and juniper trees that 
provide nesting and perching 
opportunities for raptors. 
 
Maintain Tecnor Spring by removing 
western juniper trees and silt as 
necessary. 
 
Attempt to remove feral horses and fence 
from the property. 
 
 

 
Rickert Ranch 
 
Deer Zone C3 
 
Shasta 
 
4,441 Acres 
 
 
 
 

 
Authorized Harvest: 10 forked 
horn or better buck deer and 1 
bull elk 
 
Issue 10 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
Only 6 buck deer shall be 
harvested after October 27, 
2025. 

 
Oak recruitment habitat improvement in 
French Creek. Fertilizing and oak spiking 
to increase acorn production in a 1-acre 
plot. (ORHI-4A) 
 
Repair and maintain the spring at Tule 
Pond. (SM-4A) 
 
Create at least 5 brush piles measuring at 
least 6 feet tall and 12 feet in diameter. 
(BP-4A) 
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Rickert Ranch 
Cont. 
 

 
In no case shall the number of 
tags issued be used to exceed 
the authorized harvest. 
 
The number of tag holders 
actively hunting shall not 
exceed the number of deer 
available to harvest. 
 
Issue 1 bull elk tag for the 
period of August 1, 2025, 
through November 30, 2025. 
 

 
Brush crushing of mature brush along ½ 
mile of the Swede Creek north rim. 
(BCHI-4C) 
 
Install at least 4 wood duck boxes along 
Woodman Creek and north of Little Cow 
Creek. (WN-4A) 
 
Replant dryland forage plot in at least 1 
acre. (FPD-4A) 

 
Roberts Ranch 
 
Deer Zone X1 
 
Modoc 
 
2,313 Acres 
 

 
Authorized Harvest: 2 forked 
horn or better buck deer, and 1 
buck pronghorn antelope 
 
Issue 2 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025.  
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
October 31, 2025. 
 
 

 
Remove/ thin at least 5 acres of juniper 
trees.  
 
Create at least 15 brush piles that are at 
least 8 feet in diameter and 5 feet tall, 
located near springs and water sources.  
 
Meet with state and federal agencies to 
establish permanent wetlands.  
 
Limit cattle grazing to no more than 50 
cow/calf pairs for the entire ranch and will 
be removed by September 15, 2024. 
 

 
Salt Creek Ranch 
 
Deer Zone B5 
 
Tehama 
 
640 Acres 

 
Authorized Harvest: 3 forked 
horn or better buck deer 
 
Issue 3 buck deer tags for the 
period of September 1, 2025, 
through November 30, 2025. 

 
Continue to improve water retention 
ponds by repairing and plugging any 
leaks in the dams. 
 
Continue planting and maintain at least 
25 acres of fields. 
 
Clear snags and implement erosion 
control measures for at least 5 acres due 
to the August Complex Fire. 
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Schneider Ranch  
 
Deer Zone B1 
 
Mendocino 
 
5,222 Acres 
 

 
Authorized Harvest: 6 forked 
horn or better buck deer 
 
Issue 6 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No more than 3 buck deer may 
be harvested after October 26, 
2025. 

 
Burn or mechanically treat at least 7 
acres of decadent brush annually.  
 
Cultivate with equipment and irrigate the 
1-acre Cabin food plot, which provides a 
year-round deer feeding area annually.  
 
Create at least 6 brush piles for wildlife 
cover. The piles will each be 
approximately 10 feet in diameter and 6 
feet tall and will provide good habitat for 
both deer and quail. 
 
Burn at least 6 brush piles. The remnant 
charcoal and ashes are nutrient rich and 
deer roll in them, perhaps for control of 
external parasites.  
 
Inspect 6 previously improved springs 
and repair any damaged parts, clear any 
brush that is intruding on the collection 
galleries, cleaning out accumulated debris 
and mud, and ensure the box is 
structurally sound. 
 

 
SL Ranch  
 
Deer Zone X3A 
 
Modoc 
 
7,500 Acres 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 4 forked 
horn or better buck deer and 1 
buck pronghorn antelope 
 
Issue 4 buck deer tags for the 
period of August 1, 2025, 
through November 30, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
September 30, 2025. 

 
Use a combination of chainsaws and 
herbicides to remove western juniper from 
at least 5 acres.  
 
Flood 455 acres of harvested wild rice 
fields for waterfowl use. 
 
Maintain the livestock exclusion fence 
around the spring below Likely Mill to 
exclude cattle. 
 
Maintain 2 springs on Rocky Prairie and 1 
pond by ensuring that fencing excludes 
cattle. Any damaged fences and 
structures will be repaired as necessary.   
 
Maintain the livestock exclusion fencing 
along the West Side Canal where willows 
are present.  
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SL Ranch Cont. 
 

 
Plant 200 willow shoots along the river in 
Area C. 
 

 
Walton 
Homestead 
Family, LLC 
 
Deer Zone X3A 
 
Lassen 
 
5,980 Acres 

 
Authorized Harvest: 5 either-
sex deer and 1 buck pronghorn 
antelope 
 
Issue 5 either-sex deer tags for 
the period of September 1, 
2025, through November 30, 
2025. 
 
No antlerless deer shall be 
harvested before September 
15, 2025. 
 
No person shall take more than 
1 buck deer annually in the X 
zones. 
 
Issue 1 buck pronghorn 
antelope tag for the period of 
August 1, 2025, through 
September 30, 2025. 

 
Remove at least 80 acres of junipers 
yearly. The slash will be used to create 
wildlife brush piles measuring at least 12 
feet in diameter and 6 feet in height.  
 
Complete the Horse Meadow Spring 
development including wildlife/ livestock 
watering system.  
 
Cattle grazing will be restricted every third 
year by only grazing March through June.  
 
Finalize water well, and a solar pump and 
storage tank will be installed along with 
piping and troughs to facilitate cattle 
watering out of the meadows.  
 
Maintain wildlife-friendly livestock 
enclosure fencing around springs and 
basins and use solar pumping or gravity 
flow to give cattle and wildlife water 
access outside the fence. 
 
Maintain aspen enclosure fencing and 
continue to remove junipers and pine 
trees within the enclosures. 
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NORTH CENTRAL REGION 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Willow Creek 
Ranch 
 
Deer Zone C2 
 
Shasta and 
Siskiyou 
 
4,016 Acres 
 

 
Authorized Harvest: 5 forked 
horn or better buck deer 
 
Issue 5 buck deer tags for the 
period of September 1, 2025, 
through November 30, 2025. 

 
Treat at least 1 acre of oak woodlands to 
remove encroaching conifers.  
 
Meadow encroachment will be treated on 
15 acres of seedlings using a weed eater 
with a blade. A minimum of 5 acres of 
large conifers will be removed from. 
encroaching the meadow area.  
 
Beaver habitat improvement will be 
conducted in the meadow, a beaver 
deceiver device has been installed to 
allow beavers to populate the meadow. 
Beaver relocation program application 
has been submitted to CDFW.   
 
Install at least 4 wood duck boxes in the 
meadow.  
 
Manage at least 75 acres of mixed conifer 
forest to enhance openings and create 
wildlife habitat. 
 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
360 Ranch 
 
Deer Zone A 
 
Yolo  
 
9,493 Acres 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 8 forked 
horn or better buck deer 
 
Issue 10 buck deer tags for 
the period of July 12, 2025 
through November 30, 2025. 

 
Mechanically remove with a tractor or 
brush ripping 8 acres of decadent brush. 
 
Plant 8 acres of deer & wildlife mix to 
improve habitat for deer. 
 
Install 2 wood duck boxes #2 & #3 on the 
Pistol Range Pond. 
 
Repair or replace 2 water collection rain 
guzzlers (Petroleum Creek #2 Guzzler & 
Short Cut Rd. Guzzler) which will be 
between 300 – 500 gallons for wildlife. 
 
Remove 200 feet of old barb wire fencing 
and replace with wildlife friendly wire on 
the quail pond. 
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360 Ranch Cont.  

 
Cattle grazing restricted to November 
15th – May 15th. 
 
Create 4 wildlife brush piles measuring at 
least 15 feet in diameter and 7 feet tall 
and maintain the 4 created in year 1. 
 
Maintain 1 wood duck box #1 on the Quail 
Pond. 
 
Maintain 2 water collection rain guzzlers 
and cattle exclusion fencing (Long Range 
Guzzler & Petroleum Creek #1 Guzzler).  
 
Maintain and provide maintenance on the 
one well that provides water year-round to 
the Quail Pond including cattle exclusion 
fencing. 
 
Ten game cameras will be deployed 
across the ranch to inventory wildlife.  
  

 
Anderson Ranch 
 
Deer Zone C-4 
 
Glenn 
 
400 Acres 
 

 
Authorized Harvest: 5 forked 
horn or better buck deer and 5 
antlerless deer 
 
Issue 5 buck deer tags for the 
period of August 16, 2025 
through November 30, 2025. 
 
Issue 5 antlerless deer for the 
period of August 16, 2025 
through November 30, 2025. 
 

 
Establish 3 owl nesting boxes.  
 
Plant 100 acres of cover crop. 
 
Maintain 2 brush piles (10 feet x 10 feet x 
6 feet) at the edges of the walnut orchard.  
 
Maintain 5 blue bird nesting boxes, 2 
turtle basking logs, 20 oak tree plantings 
and 15 coyote brush plantings. 
 
Conduct 2 deer surveys. 
 

 
Angel Slough  
 
Deer Zone C-4 
 
Butte 
 
855 Acres 
 
 

 
Authorized Harvest: 5 forked 
horn or better buck beer and 6 
antlerless deer  
 
Issue 5 buck deer tags for the 
period of August 16, 2025 
through November 30, 2025. 
 
 

 
Place 5 blue bird boxes around edges of 
walnut orchard.  
 
Keep water in east boundary pond. 
 
Plant 25 acres of cover crops down 
walnut rows. 
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Habitat Improvement Program 

 
Angel Slough 
Cont. 
 

 
Issue 6 antlerless deer tags for 
the period of August 16, 2025 
through November 30, 2025. 
 
1 tag to be filled by a junior 
hunter. 
 

 
Maintain 5 wood duck boxes. 
 
Re-plant any previous plantings that did 
not survive (200). 
 
Conduct 2 deer surveys. 
 

 
Bird Haven 
Ranch 
 
Deer Zone D-3 
 
Glenn 
 
2,500  

 
Authorized Harvest: 6 forked 
horn or better buck deer and 2 
either-sex deer  
 
Issue 6 buck deer tags for the 
period of August 16, 2025 
through November 30, 2025.  
 
Issue 2 either-sex deer tags for 
junior hunters for the period of 
August 16, 2025 through 
November 30, 2025. 
 
1-2 of the buck deer tags to be 
donated to a non-profit or sold 
to generate revenue for any 
such non-profit. 

 
Maintain current conditions by irrigating 
approximately 1,320 acres of wetland 
habitat. This includes mowing, burning, 
grinding, and contouring units to promote 
early successional pants, improve water 
flow and reduce unwanted decadent 
vegetation.   
 
Maintain and monitor a minimum of 110 
wildlife nesting boxes.  
 
Spray, cut/remove 1-2 acres of Himalayan 
Blackberry & other invasive species within 
Riparian & Meadow Habitats.  
 
Plant at least 10 separate (≥ 25acres) 
foraging/nesting habitat food plots (corn, 
safflower, oats, milo etc.)   
 
Spot Spray, mow/disc 150 acres of 
noxious weeds to promote early 
successional forage plants.  
 
Restore and enhance 25 acres of wetland 
habitat (tasks: clean replace contour 
swale (s), remove downed trees, mowing, 
spraying noxious weeds, burning, and 
discing)  
 
Conduct 2 deer surveys, 1 spot light 
survey and 1 trail camera survey. 
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Deseret Farms 
 
Deer Zone C-4 
 
Butte 
 
11,114 Acres 
 
 
 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 15 forked 
horn or better buck beer and 
25 antlerless deer 
 
One tag to be designated for 
junior only.   
  
Issue 15 deer tags to take 
forked horn or better bucks for 
the period of November 1, 
2025 through December 31, 
2025.  
  
Issue 25 tags to take antlerless 
deer for the period of 
November 1, 2025 through 
December 31, 2025.  
 

 
Burn/disc/mow 20 acres within Soto 
Lake/adjacent ponds.  
  
Improve 2 basking mounds and maintain 
previously improved mounds.  
  
Remove blackberry bushes on 2 acres.  

  
Remove wild pig.   
  
Maintain 3 brush piles 10 feet x10 feet x 
5 feet minimum.  
  
Maintain 10 wood duck boxes.  
 
Maintain 10 owl features (boxes and 
perches).  

  
Plant native species: 10 individuals or 
seed 1 acre.  
 

 
Magers Ranch 
 
Deer Zone C4 
 
Butte 
 
1,400 Acres 

 
Authorized Harvest: 2 forked 
horn or better buck deer 
 
Issue 2 buck deer tags for the 
period of August 16th, 2025 
through November 30th, 2025. 

 
Install 3 wood duck boxes next to Butte 
Creek and Butte Slough and maintain 
previously installed boxes.  
 
Maintain 1 owl box along high line 
irrigation ditch.  
 
Install 2 turtle structures in Butte Slough 
and Durham Slough and maintain 
previously installed structures.  
 
Leave growth (grass and weeds) on every 
other check of all rice fields – 637 acres.  
 
>50% water control structures 
blocked/left-flooded until March 1st – 637 
acres.   
 
Disc and level the north meadow – 1 
acre.  
 
Plant 25 one-gallon coyote brush plants in 
the north meadow. 
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M&T Chico 
Ranch 
 
Deer Zone C4 
 
Butte 
 
5,332 Acres 

 
Authorized Harvest: 5 forked-
horn or better buck deer and 
10 antlerless deer 
 
Issue 5 buck deer tags for the 
period of August 16th, 2025 
through December 31st, 2025. 
 
Issue 10 antlerless deer tags 
for the period of August 16th, 
2025 through December 31st, 
2025. 
 
Due to human safety concerns, 
deer will not be actively hunted 
during the nut and fruit harvest 
season on the ranch, that runs 
from September 1 through 
November 1.  
 

 
Maintain fencing or other options to 
manage cattle grazing in riparian areas.  
 
Improve foraging and nesting habitat for 
herons and egrets in rookery and for 
Swainson’s hawk and Peregrine falcon.  
 
Maintain cattle grazing levels at 
approximately 100 head or less.  
 
Treat 20 acres of yellow star thistle, cape 
ivy, or tree-of-heaven with herbicide.  
 
Plant native grasses/shrubs in star thistle 
control areas. 
 
Plant native riparian trees in chinese tree 
of heaven control areas.  
 
Maintain or replace 10 Barn owl and 30 
wood duck nest boxes and bluebird 
boxes.  
 
Perform annual fall deer count to include 
in the annual Sacramento River Herd 
Survey Data.  
 
Release 200 pheasants to establish 
population. 

 
Ordway Ranch 
 
Deer Zone D-5 
 
Calaveras 
 
850 Acres 
 
 
 
 
 
 
 
 
 

 
Authorized Harvest: 6 forked 
horn or better buck deer  
 
Issue 6 buck deer tags for the 
period of September 27, 2025 
through November 30, 2025. 

 
Maintain 3 water sources for wildlife 
(including 3 solar-powered wells). 
 
Maintain 850 acres of fencing. 
 
Maintain 4 brush piles 10 feet wide x 6 
feet tall. 
 
No cattle grazing in Pasture B.    
 
Maintain 53 acres of cattle exclusion 
fencing along riparian areas. 
 
Control invasive weeds through physical 
removal or spraying on 5-10 acres. 
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Ordway Ranch 
Cont. 
 

 
Create 10 water bars to help with erosion  
Plant 1 acre of perennial grasses. 
 
Conduct 1 deer survey. 
 
Annual inspection and repair of 47,250 
feet of perimeter fencing. 
 

 
Smith Flat Ranch 
 
Deer Zone A 
 
Yolo 
 
1,024 Acres 

 
Authorized Harvest: 5 forked 
horn or better buck deer 
 
Issue 10 buck deer tags to for 
the period of July 12, 2025 
through November 30, 2025. 
 
1 tag will be issued to a junior 
hunter.  
 

 
Maintain the following water systems: 
Smith Flat - fill two 2,500-gallon tanks, 
repair and maintain system. 
 
Shooting Flat – fill 2,500-gallon tank, 
repair and maintain system. 
 
Desperation Tank – fill 2,500-gallon tank, 
repair and maintain system. 
 
Spring Box – repair and maintain system. 
 
Reservoir Guzzler and 500 Gallon Tank. 
 
Maintain quail brush piles (4) to a 
minimum size of 15 feet wide by 6 feet 
high. 
 
Convert shooting flat waterer so it is more 
easily accessible by wildlife. 
 
Create an additional 2 brush piles. 
 
Plant 100 fruit trees/shrubs and irrigate. 
 
Re-plant food plots/native grass seed at 
Smith Flat and Shooting Flat. 
 
Limit cattle grazing to 60 head in the 
smith flat area (500 acres) for 8 weeks. 
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  ANNUAL RENEWALS, 2025-2026   

PROPOSED SEASONS, HARVESTS, AND HABITAT IMPROVEMENTS 

 

SOUTH COAST REGION 
 
Santa Catalina 
Island 
 
Deer Zone   D-15 
 
Los Angeles 
 
42,100 Acres 
 

 

 

 

 
Authorized Harvest: 200 deer  
 
Issue 100 either-sex deer tags 
for the period of July 12, 2025 
to December 26, 2025. 
 
Upon written request of the 
licensee on or before October 
1, 2025, issue up to an 
additional 100 either-sex deer 
tags to accomplish the 
authorized harvest. Any tags  

 
Continue annual Catalina Island fox 
recovery activities including: census, 
vaccination of 300 individuals against 
CDV/rabies, and monitoring 50 radio 
collared individuals.  
 
Continued monitoring of island for non-
native mammals (e.g., raccoons). 
 
Continued bison herd management 
through contraception (maintain <150). 
 

PLM Area 2025 Proposed Season and 
Harvest 

Habitat Improvement Program 

 
Sugarloaf-Bangor 
Ranch 
 
Deer Zone D-3 
 
Yuba 
 
2,626 Acres  

 
Authorized Harvest: 12 forked 
horn or better buck deer, 25 
turkey, 200 quail, and 2 black 
bear 
  
Issue 12 buck deer tags for the 
period of September 20, 2025 
through November 30, 2025.  
 
Issue 25 turkey tags for the 
periods of October 1, 2025 
through January 15, 2026 (fall 
season, either-sex harvest) 
and March 1, 2026 through 
May 15, 2026 (spring season, 
bearded turkey only harvest). 
 
Issue 200 quail tags for the 
period of September 1, 2025 
through February 28, 2026.  
Additional orders are approved 
in 100 seal increments up to 
the authorized harvest. 
 
Issue 2 bear tags to take 2 
bear for the period of 
September 20, 2025 to 
December 31, 2025 or when 
the statewide bear quota has 
been fulfilled. 
 

 
Maintain cattle stocking rate at or below 
200 cow/calf pairs. 
 
Cattle grazing limited to December 1 to 
May 15. 
 
Maintain hot line around Round Lake to 
keep livestock from riparian plantings 
(willows and cottonwoods). 
 
Maintain solar-operated well to provide a 
consistent water source for Round Lake.            
 
Maintain water delivery system (piping 
and ditch) to wood duck pond. 
 
Maintain 6 brush piles (10 feet x 10 feet x 
6 feet) in areas near water sources. 
 
Construct 6 new brush piles (10 feet x 10 
feet x 6 feet) on Quail Knob. 
 
Maintain 6 blue bird boxes. 
 
Maintain 2 wood duck boxes at Round 
Lake. 
 
Install 1 wood duck box on wood duck 
Pond. 
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Santa Catalina 
Island Cont. 

 
not requested during this 
request-period can be rolled 
over into and allocated during 
the next request period. 
 
 

 
Continue animal and plant baseline 
monitoring activities. 
 
Continue to optimize weather data 
collection and analysis. 
 
Continue invasive plant removal through 
contracts with the California Institute of 
Environmental Studies. 
 
Continue monitoring and maintenance of 
deer exclosures erected post-fire and for 
rare species. 
 
Continue and expand education and 
outreach through Naturalist Training, Kids 
in Nature, Island Scholars, Families in 
Nature, and Nature Works programs. 
 
 
 

INLAND DESERTS REGION 

 
Big Morongo 
Springs Ranch 
 
DEER ZONE D-14 
 
SAN BERNARDINO 
 
6,632 ACRES 

 
Authorized Harvest: 10 forked 
horn or better buck deer, 1 
antlerless deer, and 2 black 
bear 
 
Issue 10 buck deer tags for 
the period of September 11, 
2025 through December 4, 
2025. 
 
Issue 2 bear tags to take 
black bear for the period of 
September 11, 2025 through 
December 4, 2025 or when 
the statewide quota of 1,700 
is met. 
 
 

 
Continue non-use by livestock. 
 
Repair or replace all pipelines and tanks 
damaged by Sawtooth wildfire. 
 
Repair fire-damaged roads within PLM. 
 
Continue monitoring of water sources with 
trail cameras.  
 

 

PLM Area 2025 Proposed Season and 

Harvest 

Habitat Improvement Program 



State of California 
Department of Fish and Wildlife 

Signed original on file, 
received June 3, 2025 

Memo randum  

Date: May 23, 2025 

To: Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

From: Charlton H. Bonham 
Director 

Subject: Request for 30-day Extension, Gerry’s Curly-Leaved Monardella Petition 
Evaluation  

The California Department of Fish and Wildlife (Department) requests a 30-day 
extension of time pursuant to Fish and Game Code section 2073.5 to allow the 
Department additional time to analyze and evaluate the petition to list Gerry’s curly-
leaved monardella (Monardella sinuata subsp. gerryi) under the California 
Endangered Species Act and to complete the evaluation report. This extension would 
extend the Department’s review time from 90 to 120 days and would change the due 
date of the Department’s evaluation report from May 20, 2025 to June 19, 2025. 

If you have any questions or need additional information, please contact Ryan Mathis, 
Acting Habitat Conservation Planning Branch Manager, at 
NativePlants@wildlife.ca.gov or . 

 ec: Joshua Grover 
Deputy Director 
Ecosystem Conservation Division 

Isabel Baer 
Environmental Program Manager 
Habitat Conservation Planning Branch 

Kristi Lazar 
Senior Environmental Scientist (Specialist) 
Habitat Conservation Planning Branch 

mailto:NativePlants@wildlife.ca.gov


 

California Fish and Game Commission 
DRAFT Notice of Findings  

for 
Mojave Desert Tortoise (Gopherus agassizii) 

May 27, 2025 DRAFT 

NOTICE IS HEREBY GIVEN that the California Fish and Game Commission (Commission), at 
a meeting on April 17-18, 2024, found pursuant to California Fish and Game Code Section 
2075.5 that the information contained in the petition to list the species Mojave desert tortoise 
(Gopherus agassizii) and other information in the record before the Commission, warrants 
adding Mojave desert tortoise to the list of endangered species under the California 
Endangered Species Act (CESA; Fish and Game Code, Section 2050 et seq.). (See also 
California Code of Regulations, Title 14, Section 670.1, subsection (i))  

NOTICE IS ALSO GIVEN that, at its June 11-12, 2025, meeting, the Commission adopted the 
findings herein outlining the reasons for its determination. 

I. Background and Procedural History 

Prior Listing History 

The Commission listed desert tortoise (Gopherus agassizii) as a threatened species under the 
California Endangered Species Act (CESA) in 1989. The U.S. Fish and Wildlife Service listed it 
under the federal Endangered Species Act (ESA) in 1990. As explained below, 2011 studies 
concluded that the species complex of desert tortoise consists of two species, with those 
present in California being classified as Gopherus agassizii and commonly referred to as 
Mojave desert tortoise. 

Petition History 

On March 23, 2020, Defenders of Wildlife, the Desert Tortoise Council, and the Desert 
Tortoise Preserve Committee submitted a petition to the Commission to change the listing 
status of desert tortoise (Gopherus agassizii; hereafter referred to as Mojave desert tortoise) 
from threatened to endangered under CESA. The Commission reviewed the petition for 
completeness and, on April 13, 2020, pursuant to Section 2073 of the California Fish and 
Game Code, referred the petition to the California Department of Fish and Wildlife 
(Department) for evaluation. The Commission gave public notice of receipt of the petition on 
May 1, 2020 (California Regulatory Notice Register 2020, No. 18-Z, p.693). The Department 
transmitted to the Commission the Department’s petition evaluation on July 23, 2020 and, on 
August 20, 2020, the Commission publicly received the Department’s petition evaluation. 

At its October 14, 2020 meeting, the Commission determined that listing may be warranted, 
and subsequently provided notice regarding the Mojave desert tortoise's status as a candidate 
species (California Regulatory Notice Register 2020, No. 44-Z, p. 1445). 

Status Review Overview 

The Commission’s action, designating Mojave desert tortoise as a candidate species, triggered 
the Department’s process for conducting a status review to inform the Commission’s decision 
on whether to list the species.  
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On January 9, 2024, the Department transmitted to the Commission the Department’s report, 
Status Review for Mojave Desert Tortoise (Gopherus agassizii) Report to the Fish and Game 
Commission, dated February 2024. The Commission publicly identified receipt of the 
Department’s status review report as part of the Commission’s February 14-15, 2024 meeting 
materials. On April 18, 2024, the Commission found that the information contained in the 
petition to change the listing status of Mojave desert tortoise and other information in the 
record before the Commission, warranted listing Mojave desert tortoise as an endangered 
species under CESA. 

Species Description 

The Mojave desert tortoise is a long-lived, desert-dwelling tortoise. Desert tortoises are reptiles 
within the order Testudines, family Testudinidae, genus Gopherus. The genus Gopherus 
consists of North America’s land tortoises.  

When the Commission listed desert tortoise as threatened in 1989, Gopherus agassizii was 
understood to range from southeastern California, across southern Nevada, through western 
Arizona, and south into Sonora and Sinaloa, Mexico. In 2011, studies of tortoise genetics, 
morphometrics, and ecology led experts to conclude that the species complex formerly known 
as “desert tortoise” in fact consists of two separate species, Mojave desert tortoise and 
Sonoran desert tortoise (Gopherus morafkai) (Murphy et al. 2011, Iverson et al. 2017). Mojave 
desert tortoise, also known as Agassiz’s desert tortoise, retains the original binomial scientific 
name (G. agassizii) and ranges across the deserts of southeastern California, southern 
Nevada, and small areas of Arizona and Utah north of the Colorado River, as well as 
southwestern Utah. In California, the range of the Mojave desert tortoise includes the Mojave 
Desert and portions of the Sonoran and Great Basin deserts. 

Mojave desert tortoise habitat typically consists of alluvial fans and plains that facilitate the 
digging of burrows. Mojave desert tortoises also need sufficient forage plants, as well as larger 
shrubs and bushes for shade and protection of burrows, and for feeding on annual forbs, 
annual and perennial grasses, herbaceous perennial plants, and some cacti (Berry and 
Murphy 2019). Mojave desert tortoises occur in very low densities or are absent where shrub 
cover is sparse, precipitation is low, and annual food plants are available only intermittently.  

The carapace of adults ranges in size from 178 millimeters to over 370 millimeters in length. 
Mojave desert tortoises make extensive use of underground burrows to regulate body 
temperature and as protection from predators. Studies have demonstrated male home range 
sizes of 39–47 hectare and female home range sizes of 14–17 hectare (Harless et al. 2009). 
Home ranges of individuals can overlap. 

Mojave desert tortoises are long-lived and females are thought to become sexually mature at 
12–20 years old (mean 18.8; Medica et al. 2012), depending on locality (Woodbury and Hardy 
1948, Turner et al. 1986, Curtin et al. 2009). Generation time is estimated to be around 25 
years (U.S. Fish and Wildlife Service 1994). Mating occurs in late summer and fall, and 
females can mate with multiple males (Davy et al. 2011). 

Females typically lay one or two clutches of eggs (about six eggs per clutch) per year; 
however, some females have been documented to lay more than two clutches (Ennen et al. 
2012, Mitchell et al. 2021). Tortoise nests are typically placed near the entrance to the burrow 
or within suitable soil (Ennen et al. 2012), and there is no parental care once eggs have 
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hatched (Berry and Murphy 2019). Newly hatched tortoises are about 4–5 centimeters in 
length (Bjurlin and Bissonette 2004) and their shells do not fully ossify (harden) until they are 
5–7 years old. 

II. Statutory and Legal Framework 

The Commission, established by the California State Constitution, has exclusive statutory 
authority under California law to designate endangered, threatened, and candidate species 
under CESA (California Constitution, Article IV, Section 20, subdivision (b); California Fish and 
Game Code Section 2070). The CESA listing process for this species began in the present 
case with a petition submitted to the Commission. The regulatory and legal process that 
ensued is described in some detail in the preceding section, along with related references to 
the Fish and Game Code and controlling regulations. The CESA listing process generally is 
also described in some detail in published appellate case law in California, including:  

• Natural Resources Defense Council v. California Fish and Game Commission (1994) 
28 Cal.App.4th 1104;  

• Mountain Lion Foundation v. California Fish and Game Commission (1997) 16 Cal.4th 
105;  

• California Forestry Association v. California Fish and Game Commission (2007) 
156 Cal.App.4th 1535;  

• Center for Biological Diversity v. California Fish and Game Commission (2008) 
166 Cal.App.4th 597;  

• Central Coast Forest Association v. California Fish and Game Commission (2017) 
2 Cal.5th 594;  

• Central Coast Forest Association v. California Fish and Game Commission (2018) 
18 Cal.App.5th 1191; and 

• Almond Alliance of California v. California Fish and Game Commission (2022) 
79 Cal.App.5th 337. 

The “is warranted” determination stems from Commission obligations established by Fish and 
Game Code Section 2075.5. Under the provision, the Commission is required to make one of 
two findings for a candidate species at the end of the CESA listing process; namely, whether 
listing a species is warranted or is not warranted. Here, the Commission made the finding 
under Section 2075.5, subdivision (e)(2) that listing is warranted. 

The Commission was guided in making its determinations by statutory provisions and other 
controlling law. The Fish and Game Code, for example, defines an endangered species under 
CESA as “a native species or subspecies of a bird, mammal, fish, amphibian, reptile or plant 
which is in serious danger of becoming extinct throughout all, or a significant portion, of its 
range due to one or more causes, including loss of habitat, change in habitat, overexploitation, 
predation, competition, or disease” (Section 2062). Similarly, the Fish and Game Code defines 
a threatened species under CESA as “a native species or subspecies of a bird, mammal, fish, 
amphibian, reptile or plant that, although not presently threatened with extinction, is likely to 
become an endangered species in the foreseeable future in the absence of the special 
protection and management efforts required by this chapter” (Section 2067). 
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The Commission also considered California Code of Regulations, Title 14, Section 670.1, 
subsection (i)(1)(A), in making its determination. The provision provides, in pertinent part, that 
the Commission will list the species or subspecies as endangered or threatened under CESA if 
the Commission determines that its continued existence is in serious danger or is threatened 
by any one or any combination of six factors:  

1. Present or threatened modification or destruction of its habitat,  

2. overexploitation, 

3. predation, 

4. competition, 

5. disease, or  

6. other natural occurrences or human-related activities.  

Fish and Game Code Section 2070 provides similar guidance, providing that the Commission 
shall add or remove species from the list of endangered and threatened species under CESA 
only upon receipt of sufficient scientific information that the action is warranted. Similarly, 
CESA provides that it is the policy of the state, not specific to the Commission per se, that all 
state agencies, boards, and commissions shall seek to conserve endangered and threatened 
species and shall utilize their authority in furtherance of the purposes of CESA (Fish and Game 
Code Section 2055). The statutory guidance does not compel a particular determination by the 
Commission in the CESA listing context. Nevertheless, “‘[l]aws providing for the conservation 
of natural resources’ such as the CESA are of great remedial and public importance and thus 
should be construed liberally.” (California Forestry Association v. California Fish and Game 
Commission, supra, 156 Cal.App.4th at pp. 1545-1546, citing San Bernardino Valley Audubon 
Society v. City of Moreno Valley (1996) 44 Cal.App.4th 593, 601; Fish and Game Code 
sections 2051 and 2052.)  

Finally, in considering the six identified factors, CESA and controlling regulations require the 
Commission to actively seek and consider related input from the public and any interested 
party (see, e.g., Fish and Game Code, sections 2071, 2074.4 and 2078; California Code of 
Regulations, Title 14, Section 670.1, subsection (h)). The related notice obligations and public 
hearing opportunities before the Commission are also considerable (Fish and Game Code 
sections 2073.3, 2074, 2074.2, 2075, 2075.5 and 2078; California Code of Regulations, Title 
14, Section 670.1, subsection (c), (e), (g) and (i); see also California Government Code 
Section 11120 et seq.). The referenced obligations are in addition to the requirements 
prescribed for the Department in the CESA listing process, including an initial evaluation of the 
petition, a related recommendation regarding candidacy, and a review of the candidate 
species’ status, culminating with a report and recommendation to the Commission as to 
whether listing is warranted based on the best available science (Fish and Game Code 
sections 2073.4, 2073.5, 2074.4 and 2074.6; California Code of Regulations, Title 14, Section 
670.1, subsections (d), (f) and (h)).  

III. Factual and Scientific Bases for the Commission’s Final Determination  

The factual and scientific bases for the Commission’s determination that designating Mojave 
desert tortoise as an endangered species under CESA is warranted are set forth in detail in the 
Commission’s record of proceedings, including the petition; the Department’s petition 
evaluation report; the Department’s status review report; written and oral comments received 
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from members of the public, the regulated community, tribal entities, and the scientific 
community; and other evidence included in the Commission’s record of proceedings, which is 
incorporated herein by reference.  

The Commission determines that the continued existence of Mojave desert tortoise in the state 
of California is in serious danger or threatened by one or a combination of six factors as 
required by California Code of Regulations, Title 14, Section 670.1, subsection (i)(1)(A): 

1. Present or threatened modification or destruction of its habitat,  

2.  overexploitation, 

3. predation, 

4. competition, 

5. disease, or  

6. other natural occurrences or human-related activities.  

The Commission also determines that the information in the Commission’s record constitutes 
the best scientific information available and establishes that designating Mojave desert tortoise 
as an endangered species under CESA is warranted. Similarly, the Commission determines 
that Mojave desert tortoise is in serious danger of becoming extinct throughout all, or a 
significant portion, of its range due to one or more causes, including loss of habitat, change in 
habitat, overexploitation, predation, competition, or disease. 

The items highlighted here and detailed in the following threats section represent only a portion 
of the complex issues aired and considered by the Commission during the CESA listing 
process for Mojave desert tortoise. Similarly, the issues addressed in these findings represent 
some, but not all, of the evidence, issues, and considerations affecting the Commission’s final 
determination. Other issues aired before and considered by the Commission are addressed in 
detail in the record before the Commission.  

Background 

The Commission bases its “is warranted” finding for Mojave desert tortoise most fundamentally 
on its determination that Mojave desert tortoise qualifies as a “subspecies” as specified in 
CESA sections 2062 and 2067. The qualification is based on the evaluation of Mojave desert 
tortoise as an independent, separable, and important population, with a substantial risk of 
extinction in the foreseeable future within the meaning of CESA. 

Threats 

Mojave desert tortoise is endangered due to: 

• Present or threatened modification or destruction of its habitat (see, e.g., Department’s 
status review report at pages 32-37 and 62-64, and references cited therein), 

• predation (see, e.g., Department’s status review report at pages 40-43 and 62-64, and 
references cited therein), and 

• other natural occurrences or human-related activities, particularly: 

- Climate change (see, e.g., Department’s status review report at pages 43-46 and 
62-64, and references cited therein), 
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- Vehicle strikes, roads, and fencing (see, e.g., Department’s status review report 
at pages 37-39 and 62-64, and references cited therein), 

- Fire (see, e.g., Department’s status review report at pages 46-47 and 62-64, and 
references cited therein), and 

- Impacts from invasive and non-native species (see, e.g., Department’s status 
review report at pages 39-40 and 62-64, and references cited therein). 

The Commission finds these factors to result in a significant threat to the continued existence 
of Mojave desert tortoise as explained in the Department’s status review report. This finding 
and the Department’s explanation are supported by the whole of the record before the 
Commission. 

IV. Final Determination by the Commission  

The Commission has weighed and evaluated the information for and against designating 
Mojave desert tortoise as an endangered species under CESA, including scientific and other 
general evidence in the petition; the Department’s petition evaluation report; the Department’s 
status review report; the Department’s related recommendations; written and oral comments 
received from members of the public, the regulated community, various public agencies, and 
the scientific community; and other evidence included in the Commission’s record of 
proceedings.  

Based upon the evidence in the record, the Commission has determined that the best scientific 
information available indicates the continued existence of Mojave desert tortoise is in serious 
danger or threatened by modification or destruction of the species’ habitat, predation, or other 
natural occurrences or human-related activities, where such factors are considered individually 
or in combination (see, generally, California Code of Regulations, Title 14, Section 670.1, 
subsection (i)(1)(A); Fish and Game Code sections 2062 and 2067).  

The Commission determines that there is sufficient scientific information to indicate that 
designating Mojave desert tortoise as an endangered species under CESA is warranted, and 
that, with adoption and publication of these findings, Mojave desert tortoise shall be listed as 
endangered for purposes of its legal status under CESA.  



State of California 
Department of Fish and Wildlife 

 

M e m o r a n d u m 

Date: June 5, 2025 

 
 

To: Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

 
 

From: Charlton H. Bonham 
Director 

 
 

Subject: Agenda Item for the June 11, 2025, Fish and Game Commission Meeting Duck 
Stamp Proposals for Fiscal Year 2025-26 

 
 

Pursuant to Fish and Game Code § 3702-3705, the Department of Fish and Wildlife 
(Department) submits the attached summary of proposed projects to the Fish and 
Game Commission (Commission) for consideration and approval for funding from the 
Duck Stamp Dedicated Account for the Fiscal Year (FY) 2025-26. These projects 
were reviewed by the Department and the Duck Stamp Advisory Committee. 

 
The Account’s estimated beginning balance will be $3,444,000 on July 1, 2025, which 
includes the estimated revenue of $1,604,000 from the sale of duck stamp validations 
during FY 2024-25. The Department proposes to spend revenues to accomplish the 
goals established for the Duck Stamp Dedicated Account as authorized. 

 
For FY 2025-26, expenditure authority from this fund is $1,939,000. After deducting 
the maximum allowable administrative overhead cost (limited to 6% per §3701 or 
$116,340), and the mandated amount portioned to Canada ($2.25 per 
stamp/validation per §3704 or approximately $145,000 calculated based on the 2024 
license year duck stamp validations), a total of $1,677,783 is available for new and 
ongoing projects. 

 

The Department is proposing seven new projects for funding totaling $1,283,440. The 
attached list includes all projects recommended, including ongoing projects (approved 
in past years) for continued authorization. The new and ongoing projects in California 
total $1,677,783. This figure includes contingency funding to allow for emergencies 
(drought or other) or project costs that differ from the original estimates; increasing as 
of late because of supply chain and inflation causes. 

 

Signed original on file
Received 6/6/2025



Melissa Miller-Henson, Executive Director 
Fish and Game Commission 
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As always, the Department appreciates the Commission’s consideration of our 
proposal and requests its approval for funding of the attached recommended projects.  
If you have any questions regarding this item, please contact Scott Gardner, Chief, 
Wildlife Branch, at (916) 801-6257. 

 
Attachment 

 
ec: Department of Fish and Wildlife 

 
Chad Dibble, Deputy Director 
Wildlife and Fisheries Division 
 
Dan Reagan, Deputy Director 
Fiscal Services Division 

 
Scott Gardner, Chief 
Wildlife Branch 

 

Melanie Weaver 
Waterfowl Program Coordinator 
Wildlife Branch 

 
Nicole Nelson, Chief 
Budget Branch 

 
 

FILE: D, DD-WFD 
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Summary of Department Recommendations 
FY 2025-26 California Duck Stamp 

(project costs rounded to nearest dollar) 

 
Canada Habitat Project 

Wetland and Upland Conservation – Alberta/Saskatchewan, Canada .................... $144,878 

Establish a conservation easement and or restore wetlands associated with key 

breeding uplands in Alberta or Saskatchewan for pintail.  Specific project parameters 

are still in development with the landowner.  This project will also be matched by North 

America Wetland Conservation Act dollars. 

Ongoing Projects - California 

Duck Banding (pintail and mallards) – California Waterfowl Association ................ $77,000 

This is a cooperative project to maintain sufficient banded samples of pintail and 

mallards to assess harvest and survival rates, as well as inputs for the Western Mallard 

Model (provide adaptive regulatory approach for establishing hunting frameworks in 

the Pacific Flyway).  

CA VCF Portion of Breeding Population Survey-Fuel ................................................ $20,000 

This project funds the helicopter portion of the CA Breeding Population Survey; used to 

correct what observers miss in the fixed-wing portion of survey. 

Tule Greater White-fronted Goose Population Study ................................................. $15,000 

This project will continue population estimation, habitat use, and distribution by 

purchasing and marking birds with radio transmitters. 

Department of Fish and Wildlife – Internal Expenditures ........................................ $123,714 

This funding provides the match for the Pittman Robertson Act funding for the 

Waterfowl Program in the Wildlife Branch as well as region staff participating in 

waterfowl surveys. 

Department of Fish and Wildlife – Duck Stamp Administration .................................. $3,500 

This funding provides for the delivery of physical stamps to purchasers, as required 

under Fish and Game Code, and other administrative charges related to ALDS.  

Department of Fish and Wildlife – Contingency Fund .............................................. $155,129 

This funding provides the ability to cover emergencies (drought related or otherwise) 

and or cost overruns on new and existing projects caused supply shortages.  

New Projects – California  

Honey Lake Wildlife Area – Fleming Unit 6B2 ........................................................... $184,131 

Enhance 54 acres of semi-permanent wetland habitat by refurbishing levees, grading, 

swales/potholes, and ditch cleaning.  

Willow Creek Wildlife Area-Units 10 & 14 .................................................................. $188,097 

Enhance 135 seasonal wetland acres by conducting a topographic survey for design, 

refurbishing levees, swales and replacing water control structures. 
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Gray Lodge Wildlife Area-Field 93 .............................................................................. $201,024 

Restore 60 semi-permanent wetland acres by removing levees, refurbishing levees, 

grading/swales, islands/loafing bars and tule transplants. 

Yolo Bypass Wildlife Area-Four Risers Fields 4 & 5 ................................................. $263,764 

Enhance 49 wetland and 42 upland acres by topographic survey, grading, swales, 

loafing islands, tule transplants, refurbishing levees and native grass/forb seeding. 

Grizzly Island Wildlife Area-Pond 11 .......................................................................... $170,437 

Enhance 345 wetland acres by replacing water control structures, swales, refurbishing 

levees, and invasive species removal.  

 
North Grasslands Wildlife Area-China Island Unit .................................................... $262,896 

Enhance 168 wetland acres by grading, swales, loafing islands, repairing traveling 

screen including solar panel array, wiring and fencing.  

 
White-fronted Goose Genome Project ......................................................................... $13,091 

Provide a genome wide metric to determine genetic diversity for Pacific and Tule 

greater white-fronted geese. 



Item No. 16 

Staff Summary for December 11-12, 2024 
For Background Purposes Only 

Author: Sherrie Fonbuena  1 

16. Golden Mussel Emergency Regulation 

Today’s Item Information ☐ Action ☒ 

Discuss and consider taking emergency action to add golden mussel (Limnoperna fortunei) to 
the list of animals restricted from live importation, transportation and possession. 

Summary of Previous/Future Actions  
Action Date 

• Today’s adoption hearing December 11-12, 2024 

Background 

On October 17, 2024, golden mussel, an invasive, freshwater bivalve native to rivers and 
creeks of China and Southeast Asia, was discovered in the Port of Stockton and soon after at 
additional sites in the Sacramento-San Joaquin Delta (Delta). The presence of the species 
poses a significant immediate threat to the ecological health of the Delta and all waters of the 
state, water conveyance systems, infrastructure, and water quality; its arrival in California is a 
state, national, and international concern, representing the first confirmed detection in North 
America. Immediate steps are necessary to stop the spread of golden mussel to prevent the 
translocation of this non-native, invasive species to other waterbodies in the state and beyond. 

Golden mussels can tolerate a wider range of environmental conditions than the invasive 
quagga and zebra (dreissenid) mussels, including less calcium requirements and higher 
tolerances for salinity and water temperatures. Nearly all waters of California are conducive to 
golden mussel establishment. Without containment, golden mussels are likely to spread 
overland on trailered vessels and equipment to other fresh and brackish waterbodies 
throughout California, to other ports and inland waters of North America, and potentially 
abroad. 

As ecosystem engineers, golden mussels can permanently change ecosystem function. Where 
golden mussels establish, they create large encrustations of reef-like structures in a stream or 
river. The increase in organic matter shifts varied microhabitats and their diversity to 
monocultures of species, slowly eliminating aquatic species diversity. In waterways where 
golden mussels are present, heavy encrustations of golden mussels block municipal and 
industrial water intakes, requiring ongoing removal; harm native species in the ecosystem; 
facilitate aquatic weed growth; and diminish water quality. Spread of golden mussels out of the 
Delta into fresh and brackish waters would cause infrastructure damage across the state and 
could threaten water delivery and electric power delivery from hydroelectric operations. 

The proposed emergency regulation will add golden mussel to the list of restricted animals, 
which will prohibit importation, transportation, and possession of live golden mussels. Adding 
golden mussels to the list will reduce the potential for people to introduce and move golden 
mussels to other waters of the state and prevent damage to native wildlife and their habitats, 
protect agricultural interests of the state, and protect public health and safety. 
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As required by Section 2118 of the California Fish and Game Code, the California Department 
of Food and Agriculture has been notified and concurs with the proposed action to add golden 
mussel to the list of restricted animals (Exhibit 7). 

A notice of proposed emergency action was distributed December 4, 2024 in order to facilitate 
filing the rulemaking with the Office of Administrative Law as quickly as possible should the 
Commission adopt the regulation today. Other pertinent documents are available in exhibits 1 
through 6 and Exhibit 8. 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Find that an emergency exists, find that the project is exempt from the 
California Environmental Quality Act, and adopt the proposed emergency regulation adding 
golden mussel to the list of restricted animals as proposed in Exhibit 3 and discussed today. 

Department: Adopt the regulation as proposed in Exhibit 3. 

Exhibits 

1. Department memo transmitting draft emergency statement, received November 26, 
2024 

2. Draft emergency statement and informative digest 

3. Draft proposed regulatory language 

4. Draft economic and fiscal impact statement (STD. 399) 

5. Department news release, dated October 31, 2024 

6. Department presentation 

7. California Department of Food and Agriculture concurrence email, dated November 
14, 2024 

8. Department memo and draft notice of exemption, received November 26, 2024 

Motion 

Moved by __________ and seconded by __________ that the Commission finds, pursuant to 
Section 399 of the California Fish and Game Code, that adopting the proposed emergency 
regulation is necessary for the immediate conservation, preservation, and protection of birds, 
mammals, fish, amphibians, or reptiles, including, but not limited to, their nests or eggs and for 
the immediate preservation of the public peace, health and safety, or general welfare.  

The Commission further determines that this project is exempt from the California 
Environmental Quality Act as an action necessary to protect a natural resource and the 
environment pursuant to the guidelines in California Code of Regulations, Title 14, sections 
15307 and 15308.  

The Commission further determines, pursuant to Section 11346.1 of the California 
Government Code, that an emergency situation exists and finds the proposed regulation is 
necessary to address the emergency.  
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Therefore, the Commission adopts the emergency regulation to amend Section 671,  
as discussed today. 
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6. Golden Mussel Emergency Regulation 

Today’s Item Information ☐ Action ☒ 

Consider a 90-day extension of the emergency regulation adding golden mussel (Limnoperna 
fortunei) to the list of animals restricted from live importation, transportation and possession. 

Summary of Previous/Future Actions  
Action Date 

• Adoption hearing for emergency regulations to add 
golden mussel to the list of restricted animals 

December 11-12, 2024 

• Today consider adopting a 90-day extension of 
emergency regulations to retain golden mussel 
on the list of restricted animals 

April 16-17, 2025 

Background 

On October 17, 2024, golden mussel, an invasive, freshwater bivalve native to rivers and 
creeks of China and Southeast Asia, was discovered in the Port of Stockton and soon after at 
additional sites in the Sacramento-San Joaquin Delta (Delta). The presence of the species 
poses a significant immediate threat to the ecological health of the Delta and all waters of the 
state, water conveyance systems, infrastructure, and water quality; its arrival in California is a 
state, national, and international concern, representing the first confirmed detection in North 
America. Immediate steps are necessary to stop the spread of golden mussel to prevent the 
translocation of this non-native, invasive species to other waterbodies in the state and beyond. 
See Exhibit 1 for additional background information. 

On December 12, 2024, the Commission took emergency action to add golden mussel to the 
list of animals restricted for importation, transportation and possession. The emergency 
regulation went into effect December 19, 2024 and will expire on June 18, 2025 unless 
readopted. 

Today, the Commission will consider readopting the emergency regulation to retain golden 
mussel on the list of restricted animals for an additional 90 days, which will reduce the potential 
for people to introduce and move golden mussels to other waters of the state and prevent 
damage to native wildlife and their habitats, protect agricultural interests of the state, and 
protect public health and safety. 

As of March 31, 2025, golden mussels have been detected 43 times (see exhibits 6 and 7). 
Several of the detections occurred after the draft finding of emergency and statement of 
proposed emergency regulatory action (emergency statement, exhibit 3) was prepared. If the 
Commission takes action today to extend the emergency regulation, staff will provide an 
updated list of detections in the emergency statement before filing the rulemaking with the 
Office of Administrative Law. 

Significant Public Comments  

1. A fishing guide requests that the Commission support and encourage a standardized, 
transferable decontamination system that allows boaters to access all lakes after 
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completing a one-time certification—provided they have not visited the Delta—to ensure 
that only those who have been in the Delta undergo additional decontamination, while 
preserving access for responsible boaters who pose no risk of contamination. (Exhibit 8) 

Recommendation  

Commission staff: Find, pursuant to Section 399 of the Fish and Game Code, that adopting 
the proposed emergency regulation is necessary for the immediate conservation, preservation, 
and protection of birds, mammals, fish, amphibians, or reptiles, including, but not limited to, 
their nests or eggs and for the immediate preservation of the public peace, health and safety, 
or general welfare. Further determine, pursuant to Section 11346.1 of the Government Code, 
that an emergency situation exists and find the proposed regulation is necessary to address 
the emergency. Adopt a 90-day extension of the emergency regulation to amend Section 671, 
as recommended by the Department and authorize staff to update the emergency statement 
with the most current list of detections prior to filing the rulemaking with the Office of 
Administrative Law. 

Department: Adopt a 90-day extension of the emergency regulation to amend Section 671 as 
proposed in Exhibit 4. 

Exhibits 

1. Staff summary from the December 11-12, 2024 meeting, Agenda Item 16 (for 
background purposes only) 

2. Department memo, received March 26, 2025 

3. Draft emergency statement, dated February 24, 2025 

4. Proposed regulatory language for readoption 

5. Draft economic and fiscal impact statement (STD 399) and addendum 

6. List of detections of golden mussels through March 31, 2025 

7. Map of detections of golden mussels through March 31, 2025 

8. Email from Tom Mailey, Get the Net Guide Service, dated April 2, 2025 

Motion  

Moved by ___________ and seconded by __________ that the Commission adopts the staff 
recommendations for items 3 through 6 on the consent calendar. 



 
State of California 
Department of Fish and Wildlife 

M e m o r a n d u m Received May 16, 2025 
Original on File 

Date:  May 14, 2025 

To:  Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

From: Charlton H. Bonham 
Director 

Subject: Item for June 11-12, 2025 Fish and Game Commission Meeting: Submittal of 
Emergency Statement and Regulatory Documents for the Second Readoption of 
the Amendment of Section 671, Title 14, California Code of Regulations, Re: 
Golden Mussels  

Please find attached the Findings of Emergency and Statement of Proposed 
Emergency Regulatory Action to Amend Section 671, of Title 14, California Code of 
Regulations (CCR). 

On October 17, 2024, golden mussel, an invasive, freshwater bivalve, was discovered 
in the Port of Stockton and soon after at additional sites in the Sacramento-San 
Joaquin Delta (Delta). The presence of the species poses a significant immediate 
threat to the ecological health of the Delta and all waters of the state, water 
conveyance systems, infrastructure, and water quality. Its arrival is a state, national, 
and international concern. Immediate steps are necessary to stop the spread of this 
invasive species to prevent the translocation of this species to other waterbodies in the 
state and beyond. 

Readopting the emergency regulation for a second 90-day period to continue the 
addition of golden mussel to the list of restricted animals in Title 14, Section 671, 
prohibits importation, transportation, and possession of live golden mussels, thereby 
reducing the potential for people to move them to other waters of the state and 
preventing damage to native wildlife and their habitats, protecting agricultural interests 
of the state, and protecting public health and safety. 

The Department requests submission of this emergency action to the Office of 
Administrative Law after consideration at the June meeting. If you have any questions 
or need additional information, please contact Jay Rowan, Chief, Fisheries Branch at 
fisheries@wildlife.ca.gov. The Department point of contact for this emergency 
regulation is Environmental Program Manager, Martha Volkoff. She can be reached at 
Invasives@wildlife.ca.gov. 

ec: Chad Dibble, Deputy Director 
Wildlife and Fisheries Division 

mailto:fisheries@wildlife.ca.gov
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Jay Rowan, Branch Chief 
Fisheries Branch 
Wildlife and Fisheries Division 

Martha Volkoff, Env. Program Manager 
Fisheries Branch 
Wildlife and Fisheries Division 

Robert Pelzman, Assistant Chief 
Law Enforcement Division 

Megan Cisneros, Lieutenant  
Law Enforcement Division 

Kimberley Chow, Attorney  
Office of General Counsel  

Ona Alminas, Env. Program Manager  
Regulations Unit  
Wildlife and Fisheries Division 

Emily McKim, Regulatory Scientist  
Regulations Unit 
Wildlife and Fisheries Division  

Dixie Van Allen, Program Manager 
Fish and Game Commission  

Sherrie Fonbuena, Analyst  
Fish and Game Commission  



Draft Document 

1 

State of California 

Fish and Game Commission 

Finding of Emergency and Statement of Proposed Emergency Regulatory Action 

 

Second Readoption of Emergency Action to Amend Section 671 

Title 14, California Code of Regulations 

Re: Golden Mussel Emergency 

Date of Statement: April 28, 2025 

Throughout this document, CDFW refers to the California Department of Fish and Wildlife, and 

Commission refers to the California Fish and Game Commission. Unless otherwise specified, all 

section references in this document are to Title 14 of the California Code of Regulations (CCR). 

I. Emergency Regulation in Effect to Date 

At its December 11, 2024 meeting, the Commission approved an emergency rulemaking to add 

golden mussel (Limnoperna fortunei) to the list of restricted animals in Section 671 (Office of 

Administrative Law File Number 2024-1213-03E). At its April 16, 2025 meeting, the Commission 

approved a first readoption for 90 days of the emergency regulations with no changes to the 

original emergency regulation text. 

Background 

On October 17, 2024, golden mussel, an invasive, freshwater bivalve native to rivers and creeks 

of China and Southeast Asia, was discovered in the Port of Stockton by California Department of 

Water Resources (DWR) staff while conducting routine operations. This was the first known 

occurrence of this highly invasive species in North America. Shortly after, golden mussels were 

detected at additional sites in the Sacramento-San Joaquin Delta (Delta). The presence of the 

species poses a significant immediate threat to the ecological health of the Delta and all waters of 

the state, water conveyance systems, infrastructure, and water quality; its arrival in California is a 

state, national, and international concern. Without actions to prevent further spread, golden 

mussel is also likely to spread overland on trailered watercraft and equipment out of the Delta and 

to nearby and distant fresh and brackish waters, including rivers, lakes, and reservoirs within 

California and the rest of North America. 

Golden mussel is known to be established outside of its native range in Hong Kong, Japan, 

Taiwan, Brazil, Uruguay, Paraguay, and Argentina. The initial introductions to these countries 

were likely the result of ships with biofouling on the hulls and/or ballast water release. Impacts in 

these invaded regions include heavy encrustations of golden mussels forming dense reef-like 

structures that block municipal and industrial water supplies, agricultural irrigation, and power 

plant operations, necessitating ongoing biofouling removal. In most cases, the invaded range has 

expanded upstream from the point of introduction, and inland from ports through local, human-

mediated pathways. Within the invaded range, significant impacts resulting from the dense 

colonization of golden mussels on hard surfaces are widely documented.  

Golden mussel has a similar appearance, biology, and impact as quagga and zebra (dreissenid) 

mussels. Golden mussels are small, typically under 1.5 inches in length, with shell color that is 

light golden to darker yellowish-brown to brown color. They firmly attach to hard to semi-hard 
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surfaces. Adult golden mussels release eggs and sperm into the water column where fertilization 

occurs. Fertilized eggs develop into planktonic larvae that remain suspended in the water column 

as they develop. Larvae are microscopic and by themselves cannot swim upstream but can be 

carried by flowing water and human-mediated pathways, such as water within watercraft. Once a 

suitable substrate is found, juvenile mussels settle and attach themselves to the substrate by 

strong fibers called byssal threads and develop into adults. Golden mussels can grow in dense 

colonies of hundreds of thousands of mussels per square meter. 

Golden mussel can tolerate a wider range of environmental conditions than the invasive 

dreissenid mussels, including less calcium, higher salinity, and warmer water temperatures. 

Nearly all waters of California are conducive to golden mussel establishment.  

Golden mussels were likely introduced to the Port of Stockton, San Joaquin County, by a ship 

traveling from an international port. Golden mussel is likely to spread throughout the 

interconnected Delta, upstream into Delta tributaries, as far west as Suisun Bay, and southward 

via the State Water Project and Central Valley Project that draw water from the Delta. Additional 

discoveries of golden mussel have occurred throughout the Delta and interconnected waters, 

including the lower reach of the San Joaquin River (San Joaquin County), and at several points in 

the California Aqueduct including, from north-to-south, Bethany Reservoir (Alameda County), 

O’Neill Forebay (Merced County), Dos Amigos Pumping Plant (Merced County), Pleasant Valley 

Pumping Plant (Fresno County), Las Perillas Pumping Plant on the Coastal Branch Aqueduct 

(King County), and Check 24 (King County). 

Without containment, golden mussel is likely to spread overland on trailered vessels and 

equipment to other fresh and brackish waterbodies throughout California, and to other ports and 

inland waters of North America, and potentially abroad.  

In response to the discovery of golden mussel, CDFW, in partnership with other agencies working 

in the Delta, began delineating the range of golden mussel in the Delta and throughout the state 

(Figure 1). Shortly thereafter, CDFW executive leadership convened an interagency Golden 

Mussel Task Force, comprised of a steering committee with members representing CDFW, DWR, 

State Parks-Division of Boating and Waterways, State Water Resources Control Board, California 

State Lands Commission, California Department of Food and Agriculture, US Bureau of 

Reclamation, and US Fish and Wildlife Service. The task force also formed eight task-oriented 

teams of staff from these same agencies, and others, to implement immediate monitoring and 

outreach efforts, and develop and inform the content of a response framework.  

On April 16, 2025, the Golden Mussel Task Force announced the completion of the Golden 

Mussel Response Framework (State of California, 2025). The Response Framework provides the 

state and partners with a coordinated strategy for moving forward. The scope of recommendations 

includes containment within waters where golden mussels have been detected, prevention at 

uninfested waters, evaluation of existing authorities and gaps, existing funding opportunities and 

needs, and an approach to partner and public engagement.  

In addition, CDFW announced a one-time $1 million grant funding opportunity for nonprofit 

organizations, public agencies, and Tribal governments that own or operate boating facilities. The 

intention of the grant is to support one-time start-up costs for efforts to prevent the overland 

spread of invasive mussels from waters where they have been detected and prevent the 

introduction of invasive mussels to waters of California where they have not been detected.  
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Currently, there are no federal prohibitions for possessing or moving golden mussels. It is unlikely 

that any person is intentionally in possession of golden mussel, as they are not known to be a 

species for human consumption, for aquaculture or in the aquarium trade. In the event someone 

were to be in possession, intentionally or unintentionally, those mussels should be euthanized 

based on the currently effective emergency regulation. Pursuant to Section 671.1, golden mussels 

could be possessed under a permit issued by CDFW for purposes as defined in the regulations, or 

other existing CDFW permitting processes.  

Figure 1. Golden mussel detections as of April 28, 2025 (map updated at 

https://wildlife.ca.gov/Conservation/Invasives/Species/Golden-Mussel#map). 

 

II. Request for Approval of Readoption of Emergency Regulations 

At its December 11, 2024 meeting, the Commission approved an emergency action that added 

golden mussel to the list of restricted animals. At its April 16, 2025 meeting, the Commission 

readopted the emergency regulations for an additional 90-day period. 

The emergency rule will expire September 16, 2025, unless it is readopted for a second additional 

90-day period. The continuation of the emergency action of adding golden mussel to the list of 

restricted animals is necessary to protect against the spread in California’s waterways of this non-

https://wildlife.ca.gov/Conservation/Invasives/Species/Golden-Mussel#map
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native, invasive species, which causes harm to native species and the ecosystems they depend 

on to survive, until a permanent regulation can be implemented. 

It is anticipated that a standard rulemaking to permanently adopt these changes will be received 

by the Commission at its August 13-14, 2025 meeting, at which time the Commission is expected 

to authorize publication of a notice of its intent to adopt the regulations. It is expected that the 

permanent regulations will become effective in December 2025.  

III.  Statement of Facts Constituting the Need for Readoption of the Emergency  Regulatory 

Action 

In response to the emergency situation, the proposed regulatory action readopts the amendment 

of Section 671 to add golden mussel to the list of restricted animals. The proposed regulation for 

readoption is the same as the original emergency regulation and the first 90-day readoption. 

The emergency action added the golden mussel (Limnoperna fortunei) species in new subsection 

671(c)(10)(B). A second readoption of the addition of golden mussel to the list of restricted 

animals will continue the prohibition of importation, transportation, and possession of live golden 

mussels, thereby deterring people from moving them to other waters of the state and providing 

enforceability if golden mussels are found in someone’s possession. 

The second readoption will also indirectly continue to allow water managers operating mussel 

prevention programs grounds to refuse watercraft that are or suspected to be carrying golden 

mussels from launching into waterways, and law enforcement personnel to inspect watercraft and 

quarantine any vessels that are infested with golden mussels and/or detain vessels or equipment 

until such time as they no longer pose a threat to the environment. California Fish and Game 

Code sections 2118 and 2120 provide broad authority for the restricted species list implemented 

in Section 671. Cooperation with the California Department of Food and Agriculture is required for 

consideration of the addition or removal of classes, families, genera, and species from the list of 

restricted species (subdivisions 2118(j) and (k)). Given the ramifications for spread of golden 

mussel, its presence is considered, “…undesirable, and a menace to native wildlife or the 

agricultural interests of the state.” 

IV. Existence of an Emergency and Need for Action 

The Commission considered the following factors in determining that an emergency continues at 

this time.  

The magnitude of potential harm: 

In waterways where golden mussels are present, heavy encrustations of golden mussels have 

blocked municipal and industrial water intakes compelling ongoing biofouling removal (Xu et al. 

2015; Zhao et al. 2019), harmed native species in the ecosystem (Boltovskoy and Correa 2015; 

Cataldo et al. 2012), facilitated aquatic weed growth, and diminished water quality (Zhang et al. 

2022). Spread of golden mussel out of the Delta into fresh and brackish waters will cause 

infrastructural damage across the state and could threaten water delivery and electric power 

delivery from hydroelectric operations (for example, O’Neill Forebay). As an ecosystem engineer, 

golden mussel can permanently change ecosystem function. As large encrustations of reef-like 

structures grow in a stream or river, the increase in organic matter shifts varied microhabitats and 
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their diversity to monocultures of species, slowly eliminating aquatic species diversity (Mouthino, 

2021). 

Given the very real harms presented by golden mussels, individuals within and entering California 

should not be importing, transporting, or possessing them, therefore, it is appropriate to maintain 

its restricted species status. 

The existence of a crisis situation: 

The October 2024 discoveries in the Delta are the first known occurrences of golden mussels in 

North America. The presence of the species poses a significant immediate threat to the state’s 

environment, ecological health of the Delta and all waters of the state, water conveyance systems, 

infrastructure, electric power delivery from hydroelectric operations, and water quality. 

Because of rapid golden mussel colonization of infrastructure and water conveyances, this new 

invasion is a significant threat to the Delta and waterbodies statewide, nationally, and 

internationally. Impacts are far-reaching, from water transfers inclusive of the Central Valley 

Project and State Water Project, to water agencies and distributors, to recreationists. Adverse 

impacts could be felt to recreation, transportation and shipping, agriculture, and municipal water 

supplies. 

The immediacy of the need: 

There is a significant immediate need to continue limiting the spread of this invasive species to 

prevent the translocation of this species to other waterbodies in the state and beyond. There is an 

immediate need to conduct vessel inspections to reduce the spread of the aquatic invasive 

species. CDFW law enforcement needs to be able to inspect watercraft and quarantine any 

vessels that are infested with golden mussels. Water managers must be able to refuse vessels 

and equipment that are or suspected to be carrying golden mussels from launching into lakes, 

reservoirs, or other waterways where golden mussels are not known to be present. 

Previous cases, such as in South America, have seen ultra-rapid expansion after the first 

infestation (e.g., Darrigran and Damborenea 2005), invading both natural areas and human 

infrastructure. Aside from natural mussel propagation, spread is assisted by human activities 

including commerce, fishing, and recreation. Any lapse in facilitating vessel inspections could 

allow the mussel’s range to spread to new areas and compromise efforts to control it. 

CDFW is continuing to work with state, local, and federal agencies to enhance monitoring efforts, 

communicate additional detection and response information, and coordinate on potential next 

steps. If the spread of this species is not prevented, more waterways will be infested, further 

increasing the threat to uninfested waters.  

Whether the anticipation of harm has a basis firmer than simple speculation: 

Ecosystem degradation, infrastructure biofouling, and water quality decreases are all documented 

potential effects from golden mussel invasion. Costs for maintenance, control, and surveillance 

have skyrocketed following its spread in other invaded areas (Darrigran and Damborenea 2005). 

Golden mussel is also quite adaptable to a broad range of environmental conditions; it tolerates a 

wide range of temperatures, salinity, and other water quality factors, making its spread to 

disparate areas much more likely even than other bivalve invaders. 



Draft Document 

6 

California’s experience with dreissenid mussels over the last 18 years has demonstrated 

prevention and containment are effective to slowing the spread of mussels and avoiding 

widespread impacts resulting from invasive mussel establishment. This success would not have 

been achieved without the necessary authority.  

V.  Readoption Criteria 

Same as or Substantially Equivalent  

Pursuant to Government Code subdivision 11346.1(h), a readoption may be approved only if the 

regulation is “the same as or substantially equivalent to an emergency regulation previously 

adopted by that agency.” The language proposed for this rulemaking is the same as the language 

of the original emergency regulation. 

Substantial Progress 

Government Code subdivision 11346.1(h) specifies “Readoption shall be permitted only if the 

agency has made substantial progress and proceeded with diligence to comply with subdivision 

(e)” [sections 11346.2 through 11347.3, inclusive]. 

A regular rulemaking (certificate of compliance) is currently underway and will be presented to the 

Commission for public notice at its August 13-14, 2025 meeting. 

Proposed Action by the Commission  

The Commission proposed readoption of the emergency amendment to Section 671 is the same 

as previously effective. 

VI. Impact of Regulatory Action 

The potential for significant statewide adverse economic impacts that might result from the 

proposed regulatory action has been assessed, and the following initial determinations relative to 

the required statutory categories have been made: 

(a) Costs or Savings to State Agencies or Costs/Savings in Federal Funding to the State: 

Continuing to include golden mussel on the list of restricted animals does not necessarily 

compel a requirement to act upon state agencies but rather enables existing programs to 

include the species in their enforcement actions for detection and prevention. As such, the 

Commission does not anticipate any direct costs or savings to CDFW or other state agencies 

as a result of this emergency action. There may be future complementary authorities or 

requirements for managing golden mussels that will come from elsewhere, such as legislation, 

compelling costs associated with preventing the spread of golden mussels.  

(b) Nondiscretionary Costs/Savings to Local Agencies:  

None. Continuing to include golden mussel on the list of restricted animals will not have the 

potential for a fiscal effect on local governments, as the regulation only adds the species to the 

restricted animals list without prescribing specific enforcement actions to be taken by local 

government entities. 
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(c) Programs Mandated on Local Agencies or School Districts:  

None. Continuing to include golden mussel on the list of restricted animals will not have the 

potential for a fiscal effect on local governments or school districts, as the regulation only adds 

the species to the restricted animals list without mandating specific enforcement actions or 

programs to be taken by local government entities. 

(d) Costs Imposed on Any Local Agency or School District that is Required to be 
Reimbursed Under Part 7 (commencing with Section 17500) of Division 4, Government 
Code: None. 

(e) Effect on Housing Costs: None 

VII. Technical, Theoretical, and/or Empirical Studies, Reports, or Documents Relied Upon: 

State of California. 2025. Golden Mussel Response Framework. Available from: Golden Mussel 

Response Framework. April 14, 2025 

California Department of Fish and Game. 2008. California Aquatic Invasive Species Management 

Plan; Draft Rapid Response Plan. State of California, Resources Agency. Available from: 

California Aquatic Invasive Species Management Plan.  

Smith, R. and L. McMartin. 2011. Bay Delta Rapid Response Plan For Dreissenid Mussels. U.S. 

Fish and Wildlife Service developed for the California Department of Fish and Game 

#P0685514. Stockton, CA.  
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https://wildlife.ca.gov/Conservation/Invasives/Species/Golden-Mussel
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=3868&inline=1
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=3868&inline=1
https://wildlife.ca.gov/Conservation/Invasives/Plan
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=36252&inline
https://doi.org/10.1007/s10750-022-04988-5
https://www.science.org/content/article/golden-mussels-devastating-south-american-rivers-amazon-may-be-next
https://www.science.org/content/article/golden-mussels-devastating-south-american-rivers-amazon-may-be-next
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Zhang, J., M. Xu, L. Sun, D. Reible, and X. Fu. 2022. Impact of golden mussel (Limnoperna 

fortunei) colonization on bacterial communities and potential risk to water quality. 

Ecological Indicators 144:109499. 

Zhao, N., M. Xu, K. Blanckaert, C. Qiao, H. Zhou, and X. Niu. 2019. Study of factors influencing 

the invasion of Golden Mussels (Limnoperna fortunei) in water transfer projects. Aquatic 

Ecosystem Health & Management 22:385–395. 

IX. Authority and Reference 

Authority: Sections 2118 and 2120, Fish and Game Code.  

Reference: Sections 1002, 2116, 2118, 2118.2, 2118.4, 2119, 2120, 2122, 2123, 2124, 2125, 

2126, 2127, 2150, 2190 and 2271, Fish and Game Code. 

X. Fish and Game Code Section 399 Finding 

Pursuant to Section 399 of the Fish and Game Code, the Commission finds that the readoption of 

this regulation is necessary for the immediate preservation of the public peace, health and safety, 

or general welfare.  
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Informative Digest/Policy Statement Overview 

Throughout this document, CDFW refers to the California Department of Fish and Wildlife, and 

Commission refers to the California Fish and Game Commission. Unless otherwise specified, all 

section references in this document are to Title 14 of the California Code of Regulations (CCR). 

On October 17, 2024, golden mussel (Limnoperna fortunei), an invasive, non-native, freshwater 

bivalve native to rivers and creeks of China and Southeast Asia, was discovered in the Port of 

Stockton, San Joaquin County, by California Department of Water Resources (DWR) staff while 

conducting routine operations. This was the first known occurrence of this highly invasive species 

in North America. As of April 28, 2025, additional discoveries of golden mussel have occurred 

throughout the Delta and interconnected waters including the lower reach of the San Joaquin 

River (San Joaquin County), and at several points in the California Aqueduct including, from north-

to-south, Bethany Reservoir (Alameda County), O’Neill Forebay (Merced County), Dos Amigos 

Pumping Plant (Merced County), Pleasant Valley Pumping Plant (Fresno County), Las Perillas 

Pumping Plant on the Coastal Branch Aqueduct (King County), and Check 24 (King County). 

Golden mussels were likely introduced to the Port of Stockton, San Joaquin County, by a ship 

traveling from an international port. Golden mussel is likely to spread throughout the 

interconnected Delta, upstream into Delta tributaries, as far west as Suisun Bay, and southward 

via the State Water Project and Central Valley Project that draw water from the Delta. Without 

containment, golden mussel is likely to spread overland on trailered vessels and equipment to 

other fresh and brackish waterbodies throughout California, and to other ports and inland waters 

of North America, and potentially abroad. 

Golden mussel is known to be established outside of its native range in Hong Kong, Japan, 

Taiwan, Brazil, Uruguay, Paraguay, and Argentina. Within the invaded range, significant impacts 

resulting from the dense colonization of golden mussels on hard surfaces are widely documented.  

The presence of golden mussel poses a significant immediate threat to the ecological health of the 

Delta and all waters of the state, the operations of water conveyance systems, agricultural 

interests, hydroelectric power generation, infrastructure, water quality, and the economy. Its 

presence in California is of statewide, national, and international concern.  

Golden mussel has a similar appearance, biology, and impact as quagga and zebra (dreissenid) 

mussels. Golden mussel can tolerate a wider range of environmental conditions than dreissenid 

mussels, including less calcium, higher salinity, and warmer water temperatures. Nearly all waters 

of California are conducive to golden mussel establishment.  

Golden mussel is an ecosystem engineer and can profoundly change natural environments. It 

threatens California’s infrastructure, recreation, municipal and industrial water supplies, the robust 

agricultural industry, and power plant operations. Millions of dollars are already spent annually to 

maintain infrastructure and prevent further spread of dreissenid mussels in California, and golden 

mussel are anticipated to increase these costs significantly. 

Golden mussel can also impact recreation by limiting recreational opportunities, encrusting docks 

and beaches, and colonizing recreational equipment including watercraft hulls, engines, and 

steering components. Dreissenid mussel infestations resulted in the temporary and permanent 

closure of waterbodies to the public and have negatively impacted aquatic ecosystems.  
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CDFW and partners have been mobilizing a statewide response, including delineation of the 

infestation and implementing containment to prevent the further spread of golden mussel. 

Currently there are no federal prohibitions for possessing or moving golden mussels. Other than 

the currently effective emergency regulation, there are no other state prohibitions for possessing 

or moving golden mussels. Re-adopting the emergency regulations for golden mussel to remain 

on the list of restricted animals in Section 671 will continue to equip CDFW and local water 

managers with authority to take action to prevent the overland spread of golden mussels.  

In response to the emergency situation, the proposed regulatory action readopts the amendment 

of Section 671 adding the golden mussel species to the list of restricted animals in new subsection 

671(c)(10)(B). The proposed regulation for readoption is the same as the original emergency as 

well as the first 90-day readoption.  

Continuing to include golden mussel on the list of restricted animals will keep in place the 

prohibition on importation, transportation, and possession of live golden mussels, thereby 

deterring people from moving them to other waters of the state and providing enforceability if 

golden mussels are found in someone’s possession. Continuing to include golden mussel on the 

list of restricted animals will also allow water managers operating mussel prevention programs 

grounds to refuse vessels and equipment that are or suspected to be carrying golden mussels 

from launching into lakes, reservoirs, or other waterways where golden mussels are not known to 

be present. Additionally, it will allow law enforcement personnel to inspect watercraft and 

quarantine any vessels that are infested with golden mussels and/or detain vessels or equipment 

until such time as they no longer pose a threat to the environment. 

Benefits of the Regulation: 

The California Legislature has declared that some wild animals are a threat to native wildlife or the 

agricultural interests of the state and that some wild animals are a threat to public health and 

safety. It is the Legislature’s intention that the importation, transportation and possession of wild 

animals be regulated to protect the native wildlife and agricultural interests of the state against 

damage from the existence at large of certain wild animals and to protect the health and safety in 

this state. The proposed regulations will help to prevent the translocation of golden mussel to 

other waterbodies in the state and beyond, thereby protecting native wildlife, the agricultural 

interests of the state and public health and safety. 

Consistency and Compatibility with Existing Regulations 

Article IV, Section 20 of the State Constitution specifies that the Legislature may delegate to 

Commission such powers relating to the protection and propagation of fish and game as the 

Legislature sees fit. The Legislature has delegated to the Commission the power to regulate the 

importation, transportation and possession of wild animals to protect the native wildlife, agricultural 

interests of the state, and the health and safety in this state (Fish and Game Code Section 2118). 

The Commission has reviewed its own regulations and finds that the proposed regulations are 

consistent with other regulations in Title 14, CCR, and therefore finds that the proposed 

regulations are neither inconsistent nor incompatible with existing state regulations. The 

Commission has searched the California Code of Regulations and finds no other state agency 

regulations pertaining to adding golden mussel to the list of restricted animals.  
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Proposed Regulatory Language for Readoption 

Section 671, Title 14 CCR, is amended to read: 

§ 671. Importation, Transportation and Possession of Live Restricted Animals.  

(a) It shall be unlawful to import, transport, or possess live animals restricted in 

subsection (c) below except under permit issued by the department. Permits may be 

issued by the department as specified herein and for purposes designated in Section 

671.1 subject to the conditions and restrictions designated by the department. Except 

for mammals listed in Fish and Game Code Section 3950 or live aquatic animals 

requiring a permit pursuant to Fish and Game Code Section 2271, no permit is required 

by this section for any animal being imported, transported, or possessed pursuant to 

any other permit issued by the department. Cities and counties may also prohibit 

possession or require a permit for these and other species not requiring a state permit.  

(b) The commission has determined the below listed animals are not normally 

domesticated in this state. Mammals listed to prevent the depletion of wild populations 

and to provide for animal welfare are termed “welfare animals”, and are designated by 

the letter “W”. Those species listed because they pose a threat to native wildlife, the 

agriculture interests of the state or to public health or safety are termed “detrimental 

animals” and are designated by the letter “D”. The department shall include the list of 

welfare and detrimental wild animals as part of DFG MANUAL NO. 671 (2/25/92) 

IMPORTATION, TRANSPORTATION AND POSSESSION OF RESTRICTED 

SPECIES, to be made available to all permittees and other interested individuals.  

(c) Restricted species include:  

[...No changes to subsections (c)(1) through (c)(9)(D)1...] 

(10) Class Bivalvia-Bivalves  

All members of the genus Dreissena (zebra and quagga mussels)— (D). 

(A) All members of the genus Dreissena (zebra and quagga mussels) (D).  

(B) Limnoperna fortunei (golden mussel) (D) 

(11) Transgenic Aquatic Animals.  

Includes freshwater and marine fishes, invertebrates, amphibians, and 

reptiles (D).  

NOTE: Unpermitted transgenic aquatic animals are determined to be 

detrimental to native wildlife, therefore the exemption provided for in Fish and 

Game Code Section 2150(e) is not applicable.  

NOTE: Authority cited: Sections 2118 and 2120, Fish and Game Code.  

Reference: Sections 1002, 2116, 2118, 2118.2, 2118.4, 2119, 2120, 2122, 2123, 2124, 

2125, 2126, 2127, 2150, 2190 and 2271, Fish and Game Code. 



ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.  ESTIMATED PRIVATE SECTOR COST IMPACTS   Include calculations and assumptions in the rulemaking record.

Z

ECONOMIC IMPACT STATEMENT
DEPARTMENT NAME CONTACT PERSON TELEPHONE NUMBEREMAIL ADDRESS

DESCRIPTIVE TITLE FROM NOTICE REGISTER OR FORM 400 NOTICE FILE NUMBER

 1.  Check the appropriate box(es) below to indicate whether this regulation: 

a.  Impacts business and/or employees

b.  Impacts small businesses

c.  Impacts jobs or occupations

d.  Impacts California competitiveness

e.  Imposes reporting requirements 

f.  Imposes prescriptive instead of performance 

g.  Impacts individuals 

h.  None of the above (Explain below):

If any box in Items 1 a through g is checked, complete this Economic Impact Statement.  
If box in Item 1.h. is checked, complete the Fiscal Impact Statement as appropriate.

3.  Enter the total number of businesses impacted: 

Describe the types of businesses (Include nonprofits):

Enter the number or percentage of total 
businesses impacted that are small businesses: 

4.  Enter the number of businesses that will be created: eliminated:

Explain:

 5.  Indicate the geographic extent of impacts: Statewide

Local or regional (List areas):

Describe the types of jobs or occupations impacted:

and eliminated:6.  Enter the number of jobs created: 

7.  Will the regulation affect the ability of California businesses to compete with 
other states by making it more costly to produce goods or services here? YES NO

If YES, explain briefly:

PAGE 1

Over $50 million 

Between $25 and $50 million

Between $10 and $25 million

Below $10 million

estimates that the economic impact of this regulation (which includes the fiscal impact) is: 
(Agency/Department)

[If the economic impact is over $50 million, agencies are required to submit a Standardized Regulatory Impact Assessment 
as specified in Government Code Section 11346.3(c)]

2.  The

California Fish and Game Commission David Thesell 916 201-6201fgc@fgc.ca.gov

2nd Readopt Emerg. Action to Amend Sec 671, Title 14, CCR, Re: Add Golden Mussel to List of Rstd. Animals

Emergency action: No economic assessment is required, only a fiscal 
impact
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

4.  Will this regulation directly impact housing costs? YES NO

If YES, enter the annual dollar cost per housing unit:  $

Number of units: 

NOYES5.  Are there comparable Federal regulations? 

Explain the need for State regulation given the existence or absence of Federal regulations: 

Enter any additional costs to businesses and/or individuals that may be due to State - Federal differences:  $ 

C.  ESTIMATED BENEFITS   Estimation of the dollar value of benefits is not specifically required by rulemaking law, but encouraged. 

1.  Briefly summarize the benefits of the regulation, which may include among others, the 
health and welfare of California residents, worker safety and the State's environment:

specific statutory requirements, or 2.  Are the benefits the result of: goals developed by the agency based on broad statutory authority? 

Explain:

3.  What are the total statewide benefits from this regulation over its lifetime?   $ 

 D.  ALTERNATIVES TO THE REGULATION   Include calculations and assumptions in the rulemaking record. Estimation of the dollar value of benefits is not 
specifically required by rulemaking law, but encouraged.

1.  List alternatives considered and describe them below. If no alternatives were considered, explain why not:

PAGE 2

3.  If the regulation imposes reporting requirements, enter the annual costs a typical business may incur to comply with these requirements. 
     Include the dollar costs to do programming, record keeping, reporting, and other paperwork, whether or not the paperwork must be submitted.   $ 

4.  Briefly describe any expansion of businesses currently doing business within the State of California that would result from this regulation:

ECONOMIC IMPACT STATEMENT (CONTINUED)
 B.  ESTIMATED COSTS   Include calculations and assumptions in the rulemaking record. 

1.  What are the total statewide dollar costs that businesses and individuals may incur to comply with this regulation over its lifetime?  $ 

a.  Initial costs for a small business:    $ 

b.  Initial costs for a typical business: $ 

c.  Initial costs for an individual:           $

d.  Describe other economic costs that may occur:

Annual ongoing costs:  $

Annual ongoing costs:  $

Annual ongoing costs:  $

Years:

Years:

Years:

2.   If multiple industries are impacted, enter the share of total costs for each industry: 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

E.  MAJOR  REGULATIONS  Include calculations and assumptions in the rulemaking record. 

NOYES1.  Will the estimated costs of this regulation to California business enterprises exceed $10 million? 

If YES, complete E2. and E3  
If NO, skip to E4

Alternative 2:

Alternative 1:

2.  Briefly describe each alternative, or combination of alternatives, for which a cost-effectiveness analysis was performed: 

3.   For the regulation, and each alternative just described, enter the estimated total cost and overall cost-effectiveness ratio:

Cost-effectiveness ratio:  $

Alternative 2:  Total Cost  $

Alternative 1:  Total Cost  $

Regulation:      Total Cost  $

Cost-effectiveness ratio:  $

Cost-effectiveness ratio:  $

PAGE 3

NOYES

4.  Rulemaking law requires agencies to consider performance standards as an alternative, if a 
regulation mandates the use of specific technologies or equipment, or prescribes specific 
actions or procedures. Were performance standards considered to lower compliance costs? 

Explain:

California Environmental Protection Agency (Cal/EPA) boards, offices and departments are required to 
submit the following (per Health and Safety Code section 57005). Otherwise, skip to E4.

NOYES

4. Will the regulation subject to OAL review have an estimated economic impact to business enterprises and individuals located in or doing business in California 
exceeding $50 million in any 12-month period between the date the major regulation is estimated to be filed with the Secretary of State through12 months 
after the major regulation is estimated to be fully implemented?  

The incentive for innovation in products, materials or processes:

The increase or decrease of investment in the State: 

5.  Briefly describe the following: 

The benefits of the regulations, including, but not limited to, benefits to the health, safety, and welfare of California 
residents, worker safety, and the state's environment and quality of life, among any other benefits identified by the agency:

ECONOMIC IMPACT STATEMENT (CONTINUED)

3.  Briefly discuss any quantification issues that are relevant to a comparison 
of estimated costs and benefits for this regulation or alternatives: 

2.  Summarize the total statewide costs and benefits from this regulation and each alternative considered:

Cost:  $

Cost:  $

Cost:  $

Alternative 2:       Benefit:  $

Alternative 1:       Benefit:  $

Regulation:           Benefit:  $

(Attach additional pages for other alternatives)

If YES, agencies are required to submit a Standardized Regulatory Impact Assessment (SRIA) as specified in 
Government Code Section 11346.3(c) and to include the SRIA in the Initial Statement of Reasons. 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.   FISCAL EFFECT ON LOCAL GOVERNMENT  Indicate appropriate boxes 1 through 6 and attach calculations and assumptions of fiscal impact for the 
current  year and two subsequent Fiscal Years.

FISCAL IMPACT STATEMENT

a.  Funding provided in

b.  Funding will be requested in the Governor's Budget Act of

Budget Act of

 Fiscal Year:

vs.

$ 

, Statutes of

Check reason(s) this regulation is not reimbursable and provide the appropriate information:

a.  Implements the Federal mandate contained in

Court.

Case of:

b.  Implements the court mandate set forth by the 

$ 

Date of Election:

c.  Implements a mandate of the people of this State expressed in their approval of Proposition No.

Local entity(s) affected:

Code;

d.  Issued only in response to a specific request from affected local entity(s).

e.  Will be fully financed from the fees, revenue, etc. from:

Authorized by Section:

f.   Provides for savings to each affected unit of local government which will, at a minimum, offset any additional costs to each;

g.  Creates, eliminates, or changes the penalty for a new crime or infraction contained in

of the

or Chapter 

1.  Additional expenditures in the current State Fiscal Year which are reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

2.  Additional expenditures in the current State Fiscal Year which are NOT reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

3.  Annual Savings. (approximate)

$ 

4.  No additional costs or savings. This regulation makes only technical, non-substantive or clarifying changes to current law regulations.

5.  No fiscal impact exists.  This regulation does not affect any local entity or program.

6.  Other.  Explain

PAGE 4
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

B.  FISCAL EFFECT ON STATE GOVERNMENT  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal impact for the current 
year and two subsequent Fiscal Years.

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

It is anticipated that State agencies will:

a.  Absorb these additional costs within their existing budgets and resources.

Fiscal Yearb.  Increase the currently authorized budget level for the 

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any State agency or program.

$ 

4.  Other.  Explain

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any federally funded State agency or program.

$ 

4.  Other.  Explain

C.  FISCAL EFFECT ON FEDERAL FUNDING OF STATE PROGRAMS  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal 
impact for the current year and two subsequent Fiscal Years.

PAGE 5

FISCAL OFFICER SIGNATURE

The signature attests that the agency has completed the STD. 399 according to the instructions in SAM sections 6601-6616, and understands 
the  impacts of the proposed rulemaking. State boards, offices, or departments not under an Agency Secretary must have the form signed by the 
highest  ranking official in the organization. 
AGENCY SECRETARY

Finance approval and signature is required when SAM sections 6601-6616 require completion of Fiscal Impact Statement in the STD. 399. 

DEPARTMENT OF FINANCE PROGRAM BUDGET MANAGER

@

@

@

DATE

DATE

DATE

FISCAL IMPACT STATEMENT (CONTINUED)

SFONBUENA
Typewriter
Draft Document



 Draft Document 

1 

STD 399 Addendum 

 

Second Readoption of Emergency Action to Amend Section 671 

Title 14, California Code of Regulations 

Re: Add Golden Mussel to List of Restricted Animals  

Background 

On October 17, 2024, golden mussel, an invasive, non-native, freshwater bivalve native to 

rivers and creeks of China and Southeast Asia, was discovered in the Port of Stockton by 

California Department of Water Resources (DWR) staff while conducting routine 

operations. This was the first known occurrence of this highly invasive species in North 

America. Shortly after, golden mussels were detected at additional sites in the Sacramento-

San Joaquin Delta (Delta).  

Golden mussels pose a significant immediate threat to the ecological health of the Delta 

and all waters of the state, the operations of water conveyance systems, agricultural 

interests, hydroelectric power generation, infrastructure, water quality and the economy; its 

presence in California is of statewide, national, and international concern.  

Golden mussel can tolerate a wider range of environmental conditions than dreissenid 

mussels, meaning they are able to establish in environments where dreissenid mussels are 

unable to invade. Because they require less calcium to survive and reproduce than 

dreissenid mussels, nearly every waterbody in California is at risk of becoming infested with 

golden mussels if they are introduced. Golden mussels tolerate higher salinity than 

dreissenid mussels, making the brackish parts of estuaries, such as Suisun Bay, suitable 

for golden mussel establishment. They also tolerate warmer temperatures compared to 

dreissenid mussels. Golden mussels can grow in dense colonies of hundreds of thousands 

of mussels per square meter.  

Like dreissenid mussels, golden mussels pose an environmental threat to California since 

they are ecosystem engineers and can profoundly change the food web of an invaded 

ecosystem. They can impact native species and sports fish by competing for food sources. 

They can also increase water clarity due to intense filter feeding, resulting in degraded 

water quality, algal blooms, and increased aquatic vegetation growth that requires control 

to maintain navigation. 

Like dreissenid mussels, golden mussels pose an economic threat to California’s 

infrastructure and recreation industries. Heavy encrustations of golden mussels form dense 

reef-like structures that block municipal and industrial water supplies, agricultural irrigation, 

and power plant operations, necessitating ongoing biofouling removal. Millions of dollars 

are spent annually to maintain infrastructure and efforts to prevent the further spread of 

dreissenid mussels in California. 

Golden mussels can also impact recreation by limiting recreational opportunities, 

encrusting docks and beaches, and colonizing recreational equipment including watercraft 

hulls, engines, and steering components. Dreissenid mussel infestations resulted in the 



 Draft Document 

2 

temporary and permanent closure of waterbodies to the public and have negatively 

impacted aquatic ecosystems. 

Golden mussels were likely introduced to the Port of Stockton, San Joaquin County, by a 

ship traveling from an international port. Golden mussels are likely to spread throughout the 

interconnected Delta, upstream into Delta tributaries, as far west as the Suisun Bay, and 

southward via the State Water Project and Central Valley Project that draw water from the 

Delta. Without containment, golden mussels are also likely to spread overland on trailered 

vessels and equipment to other fresh and brackish waterbodies throughout California, and 

to other ports and inland waters of North America, and potentially abroad.  

In response to the discovery of golden mussel, the California Department of Fish and 

Wildlife (CDFW), in partnership with other agencies working in the Delta, began delineating 

the range of golden mussel in the Delta and throughout the state (Figure 1). Shortly 

thereafter CDFW executive leadership convened a Golden Mussel Task Force, comprised 

of a steering committee with members representing CDFW, DWR, State Parks-Division of 

Boating and Waterways, State Water Resources Control Board, California State Lands 

Commission, California Department of Food and Agriculture, US Bureau of Reclamation, 

and US Fish and Wildlife Service. The task force also formed eight task-oriented teams of 

staff from these same agencies, and others, to implement immediate monitoring and 

outreach efforts, and develop and inform the content of a response plan.  

Figure 1. Golden mussel detections as of April 28, 2025. Red circles refer to positive 

detections. 
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In response to this emergency situation, the proposed regulatory action readopts the 

amendment to Section 671 retaining golden mussel on the list of restricted animals. Including 

golden mussel on the list of restricted animals prohibits importation, transportation, and 

possession of live golden mussels, thereby deterring people from moving them to other waters 

of the state and providing enforceability if golden mussels are found in someone’s possession. 

Including golden mussel on the list of restricted species also allows water managers operating 

mussel prevention programs the grounds to refuse watercraft from launching into waterways. 

Additionally, it allows law enforcement personnel to detain vessels or equipment infested with 

golden mussels until such time as they no longer pose a threat. 

Economic Impact Statement 

Estimated Private Sector Cost Impacts 

1. Answer: h. None of the above. 

Emergency regulations do not require an economic impact statement; only fiscal impacts must 

be evaluated (California Government Code Section 11346.1).  

Fiscal Impact Statement 

A. Fiscal Effect on Local Government 

Answer: 5. No fiscal impact. 

None. The proposed regulations to readopt for a second 90-day extension amendments to 

Section 671, Title 14, California Code of Regulations, to add golden mussel to the list of 

restricted animals will not have the potential for a fiscal effect on local governments, as the 

regulation only adds the species to the restricted animals list without prescribing specific 

enforcement actions to be taken by local government entities.  

B. Fiscal Effect on State Government 

Answer: 3. No fiscal impact exists. This regulation does not affect any state agency or 

program. 

Maintaining golden mussel on the restricted species list does not necessarily compel a 

requirement to act upon state agencies but rather enables existing programs to include the 

species in their enforcement actions for detection and prevention. As such, the Commission 

does not anticipate any direct costs or savings to CDFW or other state agencies as a result of 

this second 90-day readoption. There may be future complementary authorities or 

requirements for managing golden mussels that will come from elsewhere, such as legislation, 

compelling costs associated with preventing the spread of golden mussels.  

C. Fiscal Effect on Federal Funding of State Programs 

Answer: 3. No fiscal impact. 

The proposed readoption will not have the potential for a fiscal effect on the federal funding of 
state programs. 



Timeline of Detections of Golden Mussel 
Through May 23, 2025 

Waterbody Location description Date Latitude Longitude 

Victoria Canal Middle River Pump Station 10/17/2024 37.86669 -121.544 

San Joaquin River Rough & Ready Island 10/17/2024 37.963 -121.365 

Turner Cut Continuous water quality monitoring station 10/23/2024 37.99312 -121.454 

O'Neill Forebay San Luis Creek State Recreation Area substrate plates 10/25/2024 37.08384 -121.059 

Middle River Opposite Bullfrog Marina 10/31/2024 37.94363 -121.534 

California Aqueduct O'Neill Forebay Outlet/Check 13 10/31/2024 37.07402 -121.015 

Calaveras River Upstream from Stockton Yacht Club 11/5/2024 37.97399 -121.348 

San Joaquin River Upstream of San Joaquin River Railroad Bridge and 
downstream of Stockton Swing Bridge/Highway 4 

11/5/2024 37.93508 -121.33 

Old River Old River Upstream of Mountain House Creek (CDEC ID: 
ORM) 

11/7/2024 
37.79384 -121.517 

Old River Old River near Tracy (CDEC ID: OLD) 11/7/2024 37.80481 -121.45 

San Joaquin River City of Stockton Ladds launch ramp 11/12/2024 37.97664 -121.375 

Old River At Contra Costa Water District's intake pumps 11/14/2024 37.88734 -121.577 

Contra Costa Canal At the Check 2 structure just east of the end of Tabora Dr. 11/14/2024 37.98001 -121.823 

Middle River / Victoria Canal At Contra Costa Water District's intake pumps 11/14/2024 37.86634 -121.544 

Calaveras River  Boat house and dock floats hydrohoist  11/14/2024 37.9766 -121.345 

San Joaquin River Riverpoint Marina  11/15/2024 37.97689 -121.378 

White Slough King Island Marina Resort - Tinsley Island Launch Dock 11/21/2024 38.05543 -121.459 

Dutch Slough Bethel Island Marina 11/21/2024 38.01257 -121.641 

Clifton Court Forebay Skinner Fish Facility Louvers 11/22/2024 37.82639 -121.595 

Old River Rivers End Marina 11/25/2024 37.81015 -121.56 

Italian Slough Lazy M Marina Boat Launch Docks 11/25/2024 37.83784 -121.603 

San Joaquin River Orwood Resort 11/25/2024 37.93885 -121.611 

Rock Slough Holland Riverside Marina 11/25/2024 37.97245 -121.583 

Turner Cut Tiki Lagoon Resort and Marina Dock 11/26/2024 37.97866 -121.473 

Windmill Cove - San Joaquin 
River 

Windmill Cove Marina 11/26/2024 37.9906 -121.407 

Sand Mound Slough  Emerald Point Marina 12/3/2024 38.01211 -121.617 

Burns Cutoff Farmers pipe 12/7/2024 37.96292 -121.377 

San Joaquin River Easy C's near Happy Harbor Marina  12/9/2024 38.10403 -121.592 

Old River Webb Tract Ferry 12/9/2024 38.05703 -121.647 

Fisherman’s Cut Boat dock (floating) 12/9/2024 38.0619 -121.649 



Waterbody Location description Date Latitude Longitude 

Disappointment Slough Paradise Point Marina 12/10/2024 38.04353 -121.418 

Little Connection Slough H1 Eight Mile Rd ferry 12/10/2024 38.05939 -121.5 

Columbia Cut  Clavius Club 12/10/2024 38.02416 -121.508 

San Joaquin River Delta Yacht Club Dock 12/10/2024 38.02669 -121.477 

Big Break Big Break Marina 12/17/2024 38.01286 -121.733 

Old River Tracy Fish Facility louvers 12/18/2024 37.81671 -121.558 

Bethany Reservoir Settlement plates at the boat dock 12/30/2024 37.78108 -121.616 

Coastal Aqueduct Las Perillas Pumping Plant 2/12/2025 35.84332 -119.908 

Discovery Bay Discovery Bay Marina Boat Launch Docks 2/18/2025 37.9057 -121.587 

White Slough Village West Marina 2/24/2025 38.00123 -121.369 

San Joaquin River Hogan’s Haven Acres Dock 2/24/2025 37.85042 -121.322 

Dos Amigos Pumping Plant Filter backflush debris 2/26/2025 36.92384 -120.829 

Threemile Slough Brannan Island State Recreation Area Boat Launch 3/17/2025 38.11522 -121.688 

California Aqueduct Check 24 3/20/2025 35.5812 -119.678 

Stockton Channel Morelli Park Boat Launch 4/1/2025 37.95297 -121.306 

Victoria Canal Monitoring Station 4/8/2025 37.87094 -121.53 

Pleasant Valley Pumping 
Plant 

Discharge pipeline 4/11/2025 36.30813 -120.251 

Empire Cut Found in sample collected from oblique tow at Empire Cut 4/15/2025 37.97162 -121.514 

San Luis Canal 30 Left Headworks 4/30/2025 36.24065 -120.074 

Whiskey Slough Marina 5/6/2025 37.93519 -121.432 

State Water Project, Coastal 
Branch 

Polonio Pass Water Treatment Plant 5/15/2025 35.7354 -120.225 

 



Golden Mussel Detections as of May 23, 2025  

 



Outlook

Mussels

From Chris Fenton
Date Sat 05/10/2025 11:53 AM
To FGC <FGC@fgc.ca.gov>

California Delta has approximately 100 boat launch ramps and 40 small marinas. This provides
numerous opportunities for boatingclose recreational boating until they can get stations to clean
boats when they exit the delta. In California there are 1000s of boat launches into fresh water whereas
the California Delta has approximately 100 boat launch ramps and 40 small marinas.People are not
moving the mussels from one lake to another they're moving the mussles from the Delta. The  Delta
should be shut down until boat cleanings can be done after leaving the delta!! Mandatory post
inspection Delta not pre lake inspection!!!if I owned a Water Agency and my waters became infested
with mussles. I would sue the department of fishing California Department of Fish and Wildlife and the
state of California for not stopping the spread of mussles from leaving the Delta. they know how to
stop the mussles from leaving the Delta but they are not doing it!!!If I had cancer in my right arm. And
I went to the doctor to get treatment, such as radiation treatment and they started to give me
radiation treatment in my legs and my feet my left arm. Would that sound like a good way to get rid of
my cancer? If ypu think it's is NOT! Than you would also agree that not stopping the golden mussels
from spreading from the Delta to the other limbs of the state is also not a good treatment!!!!
Temporarily close rec boating at Delta until there are post launching cleaning stations at the Delta
access ramps!!
Fresh water lakes don't have the cancer! The Delta does!!Stop the golden mussels!! The state is NOT
DOING THIS CORRECTLY!!! CLOSE RECREATIONAL BOATING IN THE DELTA!!!  #STOPTHESPREAD The
lakes are NOT THE PROBLEM!!! 1000s of lakes are in threat because the state wants to generate
income with fees for inspections/cleaning at mussel free lakes!! When they should be doing
inspections and CLEANINGS of boats leaving the delta!!! Emergency closure of the delta!!! Until a real
solution to stop them from leaving the delt!! Clean the boats after leaving the delta!!! Follow the
science!!
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14. White Sturgeon Emergency Sport Fishing During California Endangered 
Species Act Candidacy 

Today’s Item Information ☐ Action ☒ 

Consider adopting emergency regulations for the sport take of white sturgeon in inland and 
ocean waters, pursuant to California Fish and Game Code Section 2084. 

Summary of Previous/Future Actions  
Action Date 

• Today’s discussion and consideration of adopting 
emergency regulations for the sport take of white 
sturgeon 

August 14-15, 2024 

Background 

On November 29, 2023, the Commission received a petition to list white sturgeon as 
threatened under the California Endangered Species Act (CESA). The petitioners argued that 
long-term declines in the abundance of white sturgeon are due to (1) Central Valley water 
management infrastructure and operations; (2) overharvest in the sport fishery; (3) harmful 
algal blooms; and (4) other factors such as poaching, pollution, vessel strikes, and climate 
change. At its June 2024 meeting, after review of the Department’s petition evaluation report, 
comments received, and discussion, the Commission determined that the petitioned action 
may be warranted.  

On July 12, 2024 a notice was published in the California Regulatory Notice Register notifying 
the public that white sturgeon is officially a candidate species, and that white sturgeon is 
temporarily afforded the same protections as a species listed as threatened or endangered 
pursuant to Section 783.1 and Fish and Game Code Section 2085. Protections under CESA 
during candidacy exist to protect the species until a comprehensive, peer-reviewed status 
review can be completed and informed decisions made about whether to list, and how to 
manage, the species. 

On May 28, 2024, the Nor-Cal Guides and Sportsmen’s Association submitted a petition for 
regulation change to the Commission stating that candidacy has the potential to cause 
irreparable damage to the businesses and anglers who fish for white sturgeon in California’s 
coastal, San Francisco Bay/Sacramento-San Joaquin Delta, and inland waters, noting impacts 
to guides, charter boat captains, and angling-associated businesses (see exhibit B5, item 17, 
this meeting). Likewise, at its June 19, 2024, meeting, the Commission heard testimony from 
members of the sturgeon angling and business community requesting that the fishery remain 
open with some level of take. Generally, the concern expressed was that a complete closure of 
the fishery during CESA candidacy would create substantial economic harm to businesses that 
rely on the white sturgeon fishery, including charter captains, guides, bait and tackle stores 
and suppliers, marinas, and related services. Such factors may be considered when 
authorizing some form of take under Section 2084 of the California Fish and Game Code, 
which allows the Commission, based on the best available scientific information, to authorize 
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the take any fish by hook and line for sport that is listed as an endangered, threatened, or 
candidate species provided that the take is consistent with CESA.  

The potential for substantial economic harm, coupled with the sudden nature of the protections 
that candidate species receive, constitutes an emergency that authorizes the Commission to 
address the matter through regulation. Total closure of the white sturgeon sport fishery as a 
result of the species becoming a candidate species for CESA listing represents a financial 
crisis to Californians who rely on this fishery as part of their business, including boat captains, 
fishing guides, and businesses that rely on anglers such as bait and tackle stores and 
suppliers, marinas, and other boat services. Additionally, many of these businesses have 
already been impacted by other major fishery changes in the state, including two years of 
closure to the salmon fishery and changes to the halibut and rockfish fisheries. A Department 
memo (Exhibit 1) contains an estimation of economic hardships that will be produced by white 
sturgeon’s candidacy, based on a letter from the Nor-Cal Guides and Sportsmen’s Association 
and the Golden Gate Fishermen’s Association (Exhibit 6). 

The proposed regulatory action creates two new sections in Title 14 of the California Code of 
Regulations that supersede, but do not replace, four existing sections addressing white 
sturgeon fishing and report card requirements. New Section 5.78 combines most elements of 
existing sections 5.79 and 5.80, and defines seasons, closed areas, gear and handling 
restrictions, and report card requirements for catch-and-release fishing in inland waters; new 
Section 27.93 combines the elements of sections 27.90 and 29.72 in the same manner for 
ocean waters. The existing sections (5.79, 5.80, 27.90, 27.92) are currently inoperative 
because they are superseded by CESA take prohibitions. This action proposes the sections 
continue in Title 14 but remain inoperative, pending a later Commission decision about sport 
harvest with regard to a potential CESA listing for white sturgeon. The goal of these new 
regulations is to permit during the CESA status review process a catch-and-release fishery for 
white sturgeon since it is expected to have minimal impact on the population, while providing 
sport fishing opportunities for anglers and mitigating adverse economic impacts to businesses 
that serve sturgeon angling. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff:  Adopt the proposed emergency regulation authorizing sport take of white 
sturgeon as proposed in Exhibit 3 and discussed today. 

Department:  Adopt the regulation as proposed in Exhibit 3. 

Exhibits 

1. Department memo transmitting the original draft emergency statement, received July 
29, 2024  

2. Draft emergency statement and informative digest updated by staff, dated August 6, 
2024 

3. Draft proposed regulatory language 
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4. Draft economic and fiscal impact statement (STD 399) and addendum 

5. Department presentation 

6. Letter from James Stone, President, Nor-Cal Guides and Sportsmen’s Association 
and James Smith, Member, Golden Gate Fishermen’s Association Board of Directors, 
received June 4, 2024 

Motion 

Moved by __________ and seconded by __________ that the Commission finds, pursuant to 
Section 399 of the Fish and Game Code, that adopting the proposed emergency regulation is 
necessary for the immediate preservation of the public peace, health and safety, or general 
welfare.  

The Commission further determines, based on the record, that this approval is exempt from 
the California Environmental Quality Act as an action necessary to prevent or mitigate an 
emergency as specified in Subsection 15269(c) of Title 14 of the California Code of 
Regulations, and Public Resources Code Section 21080(b)(4), as well as to protect a natural 
resource pursuant to the guidelines in California Code of Regulations, Title 14, Section 15307, 
and relying on Subsection 15061(b)(3) of Title 14.    

The Commission further determines, pursuant to Section 11346.1 of the Government Code, 
that an emergency situation exists and finds the proposed regulation is necessary to address 
the emergency.  

Therefore, the Commission adopts the emergency regulation to add sections 5.78 and 27.93, 
as discussed today. 
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9. White Sturgeon Sport Fishing 2084 Regular Rulemaking 

Today’s Item Information ☐ Action ☒ 

Consider authorizing publication of notice of intent to amend regulations for the recreational 
take of, tagging of, and reporting requirements for, white sturgeon (Acipenser transmontanus) 
in inland and ocean waters, pursuant to California Fish and Game Code Section 2084. 

Summary of Previous/Future Actions  
Action Date 

• Wildlife Resources Committee vetting September 21, 2023 and 
January 16, 2024; WRC 

• Adoption hearing for emergency regulations August 14-15, 2024 

• Adoption hearing for first 90-day extension of 
emergency regulations 

December 11-12, 2025 

• Today’s notice hearing for regular rulemaking 
regarding recreational white sturgeon sport fishing 

February 12-13, 2025 

• Discussion hearing for regular rulemaking April 16-17, 2025 

• Adoption hearing for the second 90-day extension of 
emergency regulations 

May 14, 2025 

• Adoption hearing for regular rulemaking June 18-19, 2025 

Background 

The Commission originally adopted catch-and-release regulations for white sturgeon sport 
fishing as originally described in the staff summary for the August 2024 adoption of emergency 
regulations (Exhibit 1). 

In advance of today’s meeting, the Department transmitted draft documents to enable the 
Commission to consider continuing the emergency regulations through a regular rulemaking 
(Exhibit 2). 

Proposed Regulation Changes for Regular Rulemaking  

The draft proposed regulation changes are fundamentally the same as the emergency 
regulations, with several minor modifications if approved for notice today: 

• Section 1.74. This section will be edited to remove sturgeon-specific information that is 
now found in sections 5.80 and 27.90. 

• Sections 5.80 and 27.90. These sections will be edited to mirror the language in the 
emergency regulations (sections 5.78 and 27.93). Additionally, these sections will be 
edited to change the sturgeon fishing report card season from October 1 through June 
30 to encompass the fishing season rather than follow the calendar year.  

• Sections 5.78 and 27.93. The emergency regulations are currently in these sections, 
which will be allowed to expire to avoid duplication leading to potential confusion. 
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• Sections 5.79 and 27.92. These sections will be repealed since all relevant report card 
information is now included in sections 5.80 and 27.90. 

• Section 27.95. This section will be repealed and the information regarding sturgeon 
fishing closures will be added to sections 27.90 and 27.91.  

• Section 701. The changes will amend the white sturgeon sport fishing report card fee to 
be a range from $5 to $11, to be set by the Commission at the adoption hearing, and 
will delete the replacement report card fee that is no longer needed. 

Further details on the draft proposed amendments are available in the draft initial statement of 
reasons (ISOR) and draft proposed regulatory language (exhibits 3 and 4).  

Today the Department will present an overview of the draft regulation (Exhibit 5). 

Significant Public Comments (N/A) 

Recommendation 

Commission staff: Authorize publication of notice of intent to amend sections 1.74, 5.80, 5.81, 
27.60 27.90, 27.91 and 701, and repeal sections 5.79, 27.92 and 27.95, as recommended by 
the Department and discussed today. Allow sections 5.78 and 27.93 to expire. 

Department: Authorize publication of notice of proposed changes to the regulations regarding 
white sturgeon sport fishing. 

Exhibits 

1. Staff summary for Agenda Item 14, August 14-15, 2024 Commission meeting (for 
background purposes only)  

2. Department memo, received December 19, 2024 

3. Draft ISOR and informational digest, dated December 17, 2024 

4. Draft proposed regulatory language 

5. Draft economic and fiscal impact statement (STD. 399) 

6. Department presentation 

Motion  

Moved by ___________ and seconded by __________ that the Commission authorizes 
publication of a notice of its intent to amend sections 1.74, 5.80, 5.81, 27.60 27.90, 27.91 and 
701, and repeal sections 5.79, 27.92 and 27.95, related to white sturgeon sport fishing as 
discussed today.  
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8. Falconry

Today’s Item Information ☐ Action ☒ 

Consider authorizing publication of notice of intent to amend falconry regulations. 

Summary of Previous/Future Actions  
Action Date 

• Wildlife Resources Committee vetting January 15, 2025; WRC 

• Today’s notice hearing April 16-17, 2025 

• Discussion hearing June 18-19, 2025 

• Adoption hearing August 13-14, 2025 

Background 

Falconry has been a sport for thousands of years of human history across all cultures. The 
Commission has regulations authorizing falconry, which are primarily contained in Section 670; 
under that regulation, the Department oversees the practice of falconry via issuance of 
licenses. Only licensed falconers are permitted to possess, house, trap, transport, and use 
raptors for the purpose of hunting or training. 

In the current license year (2024) there are approximately 600 California licensed falconers 
enjoying and showcasing the sport. The number of raptors in possession varies but has 
sometimes exceeded 1,000 birds in recent license years.  

The Department requested the draft proposed amendments for the purpose of conforming 
certain provisions of the Falconry regulations with recent court orders and to comply with 
federal falconry regulations. 

Proposed Regulations Changes 

The draft proposed amendments to sections 670 and 703 will revise the regulations in three 
ways: 

• Conform regulations and the initial and renewal falconry license applications with the 
recent opinion issued by the 9th Circuit U.S. Court of Appeal concerning the 
“certification” by applicants for falconry permits (see Exhibit 1). 

• Require falconers to take only California-administered falconry examinations (i.e., not 
falconry examinations administered by other states). 

• Delete restrictions on commercial exhibiting of falconry raptors (e.g., films, education) to 
conform with a district court’s November 10, 2022 stipulated judgment and order (see 
Exhibit 2). 

Further details on the draft proposed amendments are available in the draft initial statement of 
reasons (ISOR) and draft proposed regulatory language (exhibits 4 and 5).  

Today the Department will present an overview of the draft  proposed regulation changes 
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(Exhibit 8). 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Authorize publication of notice of intent to amend sections 670 and 703, 
as recommended by the Department and discussed today.  

Department: Authorize publication of notice of proposed changes to the regulations regarding 
falconry regulations. 

Exhibits 

1. Opinion of the United States Court of Appeals, Ninth Circuit (Stavrianoudakis, et al. v. 
USFWS, et al., Case 22-16788), filed July 24, 2024 

2. Stipulated Judgment and Order of the United States District Court (Stavrianoudakis, et 
al. v. USFWS, et al.,Case 1:18-cv-01505-JLT-BAM), filed November 14, 2022 

3. Department memo, received April 10, 2025 

4. Draft ISOR and informational digest, dated March 19, 2025 

5. Draft proposed regulatory language 

6. Draft proposed Department forms 

7. Draft economic and fiscal impact statement (STD. 399) 

8. Department presentation 

Motion  

Moved by ___________ and seconded by __________ that the Commission authorizes 
publication of a notice of its intent to amend sections 670 and 703 related to falconry, as 
discussed today.  
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State of California 
Fish and Game Commission 

Initial Statement of Reasons for Regulatory Action 
Amend Sections 670 and 703 

Title 14, California Code of Regulations 
Re: Falconry Regulations and Forms 

I. Date of Initial Statement of Reasons: March 19, 2025 

II. Dates and Locations of Scheduled Hearings 

(a) Notice Hearing: 

Date: April 16, 2025 Location: Sacramento, CA 

(b) Discussion Hearing: 

Date: May 14, 2025  Location: Webinar/Teleconference 

(c) Adoption Hearing: 

Date: June 19, 2025 Location: Sacramento, CA 

III. Description of Regulatory Action 

(a) Statement of Specific Purpose of Regulatory Change and Factual Basis for Determining that 
Regulation Change is Reasonably Necessary 

Unless otherwise specified, all section references in this document are to Title 14 of the 
California Code of Regulations (CCR). 

The Department of Fish and Wildlife (Department) has requested the proposed amendments for 
the purpose of conforming certain provisions of the Falconry regulations with recent court orders 
and federal Falconry regulations. It is necessary that the Fish and Game Commission: 

• Conform the regulations and the initial and renewal Falconry license applications with the 
recent opinion issued by the 9th Circuit U.S. Court of Appeal concerning the “Certification” 
by applicants for Falconry permits. 

• Require falconers to take only California-administered Falconry examinations (not falconry 
examinations administered by other states). 

• Delete restrictions on commercial exhibiting of Falconry raptors (e.g., films, education) to 
conform with a district court’s November 10, 2022 Stipulated Judgment and Order.  

Background 

The present regulations of Title 14, Section 670, Falconry, were adopted by the Fish and Game 
Commission in 2017. Generally, the purpose of these provisions was to streamline and clarify 
the permitting, possession, and treatment of raptors for purposes of Falconry as defined in 
Section 670(b)(7) of these regulations. Possession of any live wildlife animal by persons is 
always unlawful, absent specific authorization and, generally, an applicable permit. Exceptions 
are extremely limited and highly regulated; these may include organizations such as zoos, 
sanctuaries, veterinary care, rehabilitation, scientific and educational activities, and the like. Only 
licensed Falconers are permitted to possess, house, trap, transport, and use Falconry raptors 
for the purpose of hunting or training. 
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Falconry has been a sport for thousands of years of human history across all cultures. In the 
current license year (2024) there are approximately 600 California licensed falconers, enjoying 
and showcasing the sport. Falconers are ardent caretakers and rehabilitators of the birds. The 
number of raptors in possession varies but has sometimes exceeded 1,000 birds in recent 
license years.  

Falconry raptors may be any bird of the Order Falconiformes, Accipitriformes or Strigiformes, or 
a hybrid thereof. Additionally, a licensed falconer may capture raptor(s) from the wild in 
California, according to the established limits for their respective Falconry license class 
(Apprentice class, General class or Master class). Raptors that may be captured from the wild 
for use in Falconry in California are: Northern goshawk, Cooper’s hawk, sharp-shinned hawk, 
red-tailed hawk, red-shouldered hawk, merlin, American kestrel, prairie falcon, barred owl and 
great horned owl. Only a Master falconer may possess eagles in accordance with 670(e)(6)(C)2. 

Proposed Regulations 

Amend subsection 670(e)(2)(D) 

Amend subsection 670(e)(2)(D) so that it no longer requires applicants for a falconry license to 
certify that they understand that their facilities, equipment, or raptors are subject to unannounced 
inspections, and they have read, understand and agree to abide by the applicable provisions of 
the Fish and Game Code and regulations promulgated thereto.  

The change to section 670(e)(2)(D) conforms with the opinion issued by the U.S. Court of 
Appeal, 9th Circuit, in the case Stavrianoudakis et al. v. United States Fish & Wildlife Service et 
al. ((2024) 108 F.4th 1128)), in which the Department Director in his official capacity is a party), 
which holds that a certification signed by falconry license applicants in which they acknowledge 
that their facilities may be subject to unannounced inspections and that they agree to comply 
with all relevant laws (including laws allowing for unannounced inspections) creates an 
unconstitutional condition. Likewise, Forms FG 360 and FG 360b (the initial and renewal falconry 
applications incorporated by reference in subsection 703(b)(1)(B)) will be amended removing 
the relevant parts of the certification statement. 

This ongoing lawsuit was filed over six years ago. To date, the Department has paid 
approximately $450,000 in attorney’s fees and Department staff have spent over a thousand 
hours helping the Department of Justice defend the Department; these changes could end this 
lawsuit and minimize further payment of fees and allow Department staff to work on other 
Department priorities.  

670(e)(2)(D) Signed Certification. Each application shall contain a certification worded as 
follows: “I certify that I have read and am familiar with both the California and U.S. Fish 
and Wildlife Service falconry regulations, CFR 50, Sections 21.29 through 21.30, and that 
the information I am submitting is complete and accurate to the best of my knowledge 
and belief. I understand that any false statement herein may subject me to cancellation 
of the application, suspension or revocation of a license, and/or administrative, civil, or 
criminal penalties. I understand that my facilities, equipment, or raptors are subject to 
unannounced inspection pursuant to subsection 670(j), Title 14, of the California Code of 
Regulations. I certify that I have read, understand, and agree to abide by, all conditions 
of this license, the applicable provisions of the Fish and Game Code, and the regulations 
promulgated thereto. I certify that there are no pending or previous legal or administrative 
proceedings that could disqualify me from obtaining this license.” The application shall be 
submitted with the applicant's original signature. 
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Delete subsection 670(e)(3)(A)1. 

Federal falconry regulations state that state falconry regulations “may be more restrictive than 
these Federal standards but may not be less restrictive.” (50 C.F.R. 21.82(b)(1)(ii).) States that 
have regulations that are not at least as restrictive may have their licensing authority suspended. 
(50 C.F.R. 21.82(b)(5)) 

Federal falconry regulations also require that a falconry applicant take an examination 
administered by the state in which they wish to obtain their license. (50 C.F.R. 21.82(c)(3).) But 
presently, subsection 670(e)(3)(A)1 allows applicants to take out of state falconry exams. The 
United States. Fish and Wildlife Service has notified California of this inconsistency with Federal 
falconry regulations, potentially placing California’s falconry program at risk of suspension. 
Deleting subsection 670(e)(3)(A)1. will make this regulation consistent with the federal 
requirement: 

670(e)(3)(A) An applicant who meets one of the following criteria shall be exempt from taking 
the California falconry examination: 

1. An applicant who provides documentation of successfully passing a federally approved 
examination in a state that has had its falconry regulations certified as specified in 50 
CFR 21 will not be required to take the examination in California if the applicant took 
the examination less than five years prior to submitting an application for a California 
falconry license.” 

Amend subsection 670(h)(13)(A) 

Deleting the provisions of subsection 670(h)(13)(A) regarding commercial exhibiting of falconry 
birds described below is necessary to make this subsection comply with a November 10, 2022 
Stipulated Judgment and Order in Stavrianoudakis et al. v. United States Fish & Wildlife Service 
et al., in which the Department agreed not to enforce these provisions. In this case, the district 
court had earlier found that these provisions likely violate the First Amendment of the United 
States Constitution. 

670(h)(13)(A) Education and Exhibiting. A licensee may use raptors in his or her possession 
for training purposes, education, field meets, and media (filming, photography, 
advertisements, etc.), as noted in 50 CFR 21, if the licensee possesses the appropriate 
valid federal permits, as long as the raptor is primarily used for falconry and the activity is 
related to the practice of falconry or biology, ecology or conservation of raptors and other 
migratory birds. Any fees charged, compensation, or pay received during the use of 
falconry raptors for these purposes may not exceed the amount required to recover costs. 
An Apprentice falconer may use the licensee's falconry raptor for education purposes only 
under the supervision of a General or Master falconer.” 

Necessity of the Proposed 670 Regulation Changes 

Amendments to subsection 670(e)(2)(D) and Forms FG 360, FG 360b and FG 360d are 
necessary to make this subsection conform with the opinion issued by the U.S. Court of Appeal, 
9th Circuit, in the case Stavrianoudakis et al. v. United States Fish & Wildlife Service et al. 
((2024) 108 F.4th 1128)), in which the Director of the Department in his official capacity is a 
party. This opinion holds that a certification signed by falconry license applicants in which they 
acknowledge that their facilities may be subject to unannounced inspections and that they agree 
to comply with all relevant laws (including laws allowing for unannounced inspections) creates 
an unconstitutional condition. These deletions would eliminate unconstitutional conditions. 



- 4 - 
 

 

Furthermore, these changes are necessary because they could help end this lawsuit and 
minimize further payment of fees and allow staff to work on other Department priorities. The 
only issue that remains in this lawsuit is whether the Plaintiffs are entitled to relief under their 
unconstitutional conditions claim.  So far, the Department has paid approximately $450,000 in 
attorney’s fees, and Department staff have spent over a thousand hours working with 
Department of Justice attorneys to help defend the Department. 

• Deleting subsection 670(e)(3)(A)1 is necessary to make California falconry regulations at 
least as restrictive as Federal falconry regulations and thereby prevent suspension of 
California’s falconry licensing authority. Federal falconry regulations require that falconry 
applicants take exams administered by their own states. Federal falconry regulations state 
that state falconry regulations “may be more restrictive than these Federal standards but 
may not be less restrictive.” (50 C.F.R. 21.82(b)(1)(ii).) States that have regulations that are 
not at least as restrictive may have their licensing authority suspended. (50 C.F.R. 
21.82(b)(5).)  

• Federal falconry regulations also require that a falconry applicant take an examination 
administered by the state in which they wish to obtain their license. (50 C.F.R. 21.82(c)(3).) 
But presently, subsection 670(e)(3)(A)1 allows applicants to take out of state falconry 
exams. The U.S. Fish and Wildlife has notified California of this inconsistency with Federal 
falconry regulations, potentially placing California’s falconry program at risk of suspension. 
Deleting subsection 670(e)(3)(A)1 will make Section 670 consistent with the federal 
requirement. 

• Deleting some of the provisions of subsection 670(h)(13)(A) regarding commercial exhibiting 
of falconry birds and fees charged is necessary to make this subsection comply with a 
November 10, 2022, Stipulated Judgment and Order in Stavrianoudakis et al. v. United 
States Fish & Wildlife Service et al., in which the Department agreed not to enforce these 
provisions. In this case, the district court had earlier found that these provisions likely violate 
the First Amendment of the U.S. Constitution. 

Amend subsection 703(b)(1), Falconry Application forms 

The amendment updates the reference to forms incorporated by reference in subsections 
703(b)(1)(B) through (E), consistent with current Department form standards and current revision 
dates. Amending subsection 703(b)(1) is necessary to ensure consistency with the amended 
forms. 

Amendments to forms FG 360, 360b and 360d: 

• Updating the names of each form consistent with current Department form standards and 

current revision date, e.g. (FG 360 (New 2/13)) (DFW 360 (Rev. 07/25)), and 

o the Department address, website, and minor grammatical edits. 

o adding “Non-binary” as a gender option is necessary for inclusivity. 

o the amounts of the fees are updated in accordance with Section 713, Fish and Game 

Code. 

• DFW 360. Updating the applicant’s certification on form DFW 360 for consistency with the 

amendment of subsection 670(e)(2)(D). 
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• DFW 360b. Updating the applicant’s certification on form DFW 360b for consistency with 

the amendment of subsection 670(e)(2)(D); and 

o Delete the instruction specifying an examination outside California consistent with the 

deletion of subsection 670(e)(3)(A)1. 

• DFW 360d. Updating the applicant’s certification on form DFW 360d for consistency with 

the amendment of subsection 670(e)(2)(D). 

(b) Goals and Benefits of the Regulation 

The proposed amendments would: 

1. Make subsection 670(e)(2)(D) comply with a 9th Circuit Court of Appeal decision that held 

that portions of the certification in which applicants for falconry licenses certify that they 

understand that their "facilities, equipment, or raptors are subject to unannounced 

inspection[s]” and that they “have read, understand, and agree to abide by all conditions of 

...the applicable provisions of the Fish and Game Code and regulations promulgated 

thereto,” including the unannounced inspection provision (subsection 670(j)(3)(A)), are 

unconstitutional conditions. 

2. Updates the initial and renewal falconry license applications so that they contain current 

information and certifications consistent with subsection 670(e)(2)(D) and the 9th Circuit 

Court of Appeal decision, and update the incorporation of these applications by reference in 

subsection 703(b)(1)(B) so these amendments become part of the regulation. 

3. Make subsection 670(e)(3)(A) consistent with Federal falconry regulations that require 

applicants for an apprentice falconry license to take an examination administered by the 

state in which they wish to obtain their license. Subsection 670(e)(3)(A)1 is proposed to be 

deleted, removing the allowance that California apprentice falconry license applicants may 

take examinations from other states, the result is, in conformance with Federal regulations, 

that applicants will be required to take only the California examinations. 

4. Make subsection 670(h)(13)(A) consistent with the November 10, 2022 Stipulated 

Judgement and Order. The provisions in subsection 670(h)(13)(A) placing constraints on 

exhibiting are proposed for deletion. 

5. Potentially save the Department tens of thousands of dollars in attorney’s fees in the 

ongoing falconry litigation by deleting the certification language and thereby eliminating the 

remaining issues in the case. 

(c) Authority and Reference Sections from Fish and Game Code for Regulation 

Section 670 

Authority cited: 200, 203, 265, 355, 356, 395, 396, 398, 710.5, 710.7, 713, 1050, 1054, 1530, 
1583, 1802, 3007, 3031, 3039, 3503, 3503.5, 3511, 3513, 3800, 3801.6, 3950, 4150 and 10500, 
Fish and Game Code 

Reference: Sections 395, 396, 713, 1050, 3007, 3031, 3503, 3503.5, 3511, 3513 and 3801.6, 
Fish and Game Code; Section 597, Penal Code; and Title 50, Code of Federal Regulations, 
Parts 21.29 and 21.30. 
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Section 703 

Authority cited: Sections 713, 1002, 1002.5, 1050, 1055, 2118, 2120, 2122, 2150, 2150.2, 2157 
and 5060, Fish and Game Code. 

Reference: Sections 395, 396, 398, 713, 1002, 1002.5, 1050, 2116, 2116.5, 2117, 2118, 2120, 
2125, 2150, 2150.2, 2150.4, 2151, 2157, 2190, 2193, 2271, 3005.5, 3007, 3503, 3503.5, 3511, 
3513, 3950, 5060, 5061, 10500, 12000 and 12002, Fish and Game Code; and Title 50, Code of 
Federal Regulations, Parts 21.29 and 21.30. 

(d) Specific Technology or Equipment Required by Regulatory Change: None. 

(e) Identification of Reports or Documents Supporting Regulation Change 

Stipulated Judgment and Order of the United States District Court (Stavrianoudakis, et al. v. 
USFWS, et al., Case 1:18-cv-01505-JLT-BAM), dated November 10, 2022  

Opinion of the United States Court of Appeals, 9th Circuit (Stavrianoudakis, et al. v. USFWS, 
et al., (2024) 108 F.4th 1128)) 

(f) Public Discussions of Proposed Regulations Prior to Notice Publication 

The Department presented the proposed amendments to the Commission’s Wildlife Resources 
Committee meeting on January 15, 2025. 

IV.  Description of Reasonable Alternatives to Regulatory Action 

(a) Alternatives to Regulation Change 

No alternatives were identified by or brought to the attention of Commission staff that would have 
the same desired regulatory effect. 

(b) No Change Alternative 

The no change would leave the Department out of conformity with the opinion issued by the 
U.S. Court of Appeal, 9th Circuit, in the case Stavrianoudakis et al. v. United States Fish & 
Wildlife Service et al. ((2024) 108 F.4th 1128)). This would leave the Department vulnerable to 
further litigation and additional costs.  

Not making the other proposed changes (i.e., allowing applicants to continue to take out of state 
exams) would place would leave the Department’s licensing authority at risk of suspension 
because it would continue to be inconsistent with Federal falconry  laws. Without the proposed 
changes, the ability of licensed Falconers in California to enjoy their sport is threatened.  

V.  Mitigation measures Required by Regulatory Action 

The proposed regulatory action will have no negative impact on the environment; therefore, no 
mitigation measures are needed. 

VI.  Impact of Regulatory Action 

The potential for significant statewide adverse economic impacts that might result from the 
proposed regulatory action has been assessed, and the following initial determinations relative 
to the required statutory categories have been made: 

(a) Significant Statewide Adverse Economic Impact Directly Affecting Businesses, Including the 
Ability of California Businesses to Compete with Businesses in Other States 
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The proposed action will not have a significant statewide adverse economic impact directly 
affecting business, including the ability of California businesses to compete with businesses in 
other states. 

(b) Impact on the Creation or Elimination of Jobs Within the State, the Creation of New Businesses 
or the Elimination of Existing Businesses, or the Expansion of Businesses in California; Benefits 
of the Regulation to the Health and Welfare of California Residents, Worker Safety, and the 
State’s Environment 

The Commission does not anticipate benefits to jobs, businesses, the health and welfare of 
California residents, or of any benefits to worker safety and the State’s environment. 

(C) Cost Impacts on a Representative Private Person or Business 

The proposed regulation would require falconers to take the California-administered falconry 

examination for which the fee is currently $69. Current regulations allow exams from other 

states for which the fee is reduced or non-existent. While this fee does not represent a new 

cost, and there are no additional fees required by this proposed regulation, this could represent 

an increase for those falconers who have completed their exams in other states. 

The Commission is not aware of any cost impacts that a representative private business would 

necessarily incur in reasonable compliance with the proposed action as it imposes no new fees 

or costs. 

(d) Costs or Savings to State Agencies or Costs/Savings in Federal Funding to the State:  

The proposed regulations may save the Department hundreds of thousands of dollars in 

attorney’s fees in the ongoing falconry litigation by deleting the certification language and 

thereby eliminating the remaining issues in the case related to conformity with the opinion 

issued by the U.S. Court of Appeal, 9th Circuit, in the case Stavrianoudakis et al. v. United 

States Fish & Wildlife Service et al. ((2024) 108 F.4th 1128)). This lawsuit, filed over six years 

ago, is ongoing and so far the Department has paid approximately $457,131 in attorney fees 

($282,131 to the California Department of Justice and $175,000 in plaintiff’s attorney fees) to 

defend the Department; these regulatory changes could end this lawsuit and minimize further 

payment of fees and allow Department staff to work on other Department priorities. In 

combination with the collection of approximately $1,725 in additional fee revenue and the 

savings from not having to pay up to $457,131 in additional attorney fees yields a fiscal benefit 

of approximately $458,856 for the Department. See addendum to the STD 399 for further 

explanation.  

(e) Nondiscretionary Costs/Savings to Local Agencies: None. 

(f) Programs Mandated on Local Agencies or School Districts: None. 

(g) Costs Imposed on Any Local Agency or School District that is Required to be Reimbursed Under 
Part 7 (commencing with Section 17500) of Division 4, Government Code: None. 

(h) Effect on Housing Costs: None. 

VII. Economic Impact Assessment 

(a) Effects of the Regulation on the Creation or Elimination of Jobs Within the State 
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The Commission does not anticipate that the proposed action will have any effect on the creation 
or elimination of jobs within the state. Federal falconry regulations require that a falconry 
applicant take an examination administered by the state in which they wish to obtain their license 
(50 C.F.R. 21.82(c)(3)). Presently, subsection 670(e)(3)(A)1 C.C.R. allows applicants to take out 
of state falconry exams, but the U.S. Fish and Wildlife Service has notified California of this 
inconsistency with Federal falconry regulations, potentially placing California’s falconry program 
at risk of suspension. The proposed action brings California’s falconry exam requirements in line 
with existing Federal regulations. The proposed regulation would require falconers to take the 
California-administered falconry examination for which the fee is currently $69. Current 
regulations allow exams from other states for which the fee is reduced or non-existent. While 
this fee does not represent a new cost, and there are no additional fees required by this proposed 
regulation, this could represent an increase for those falconers who have completed their exams 
in other states. 

(b) Effects of the Regulation on the Creation of New Businesses or the Elimination of Existing 
Businesses Within the State 

The Commission does not anticipate that the proposed action will have any negative or positive 
impacts regarding the creation of new businesses or the elimination of existing businesses within 
the state.  

(c) Effects of the Regulation on the Expansion of Businesses Currently Doing Business Within the 
State 

The Commission does not anticipate any expansion of businesses currently doing business 
within the state as a result from these proposed regulations.  

(d) Benefits of the Regulation to the Health and Welfare of California Residents 

The Commission does not anticipate any benefits to the health and welfare of California 
residents as a result from these proposed regulations. 

(e) Benefits of the Regulation to Worker Safety 

The Commission does not anticipate any benefits to worker safety as a result from the proposed 
regulations. 

(f) Benefits of the Regulation to the State’s Environment 

The Commission does not anticipate benefits to the state’s environment as a result from the 
proposed regulations.  

(g) Other Benefits of the Regulation 

The Commission does not anticipate any other benefits as a result from the proposed regulations.   
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Informative Digest/Policy Statement Overview 

The proposed regulatory changes amend Section 670, Title 14, CCR, Practice of Falconry, and 
subsection 703(b) relating to falconry forms. The Department of Fish and Wildlife (Department) has 
requested the proposed amendments for the purpose of conforming certain provisions of the Falconry 
regulations with recent court orders and federal Falconry regulations. It is necessary that the Fish and 
Game Commission: 

• Conform the regulations and the initial and renewal Falconry license applications with the recent 
opinion issued by the 9th Circuit U.S. Court of Appeal concerning the “Certification” by applicants 
for Falconry permits. 

• Require falconers to take only California-administered Falconry examinations (not falconry 
examinations administered by other states). 

• Delete restrictions on commercial exhibiting of Falconry raptors (e.g., films, education) to conform 
with a district court’s November 10, 2022 Stipulated Judgment and Order. 

Proposed changes to Section 670 and 703: 

• Amend subsection 670(e)(2)(D) so that the required certification conforms with the opinion issued 
by the U.S. Court of Appeal, 9th Circuit, in the case Stavrianoudakis et al. v. United States Fish & 
Wildlife Service et al. ((2024) 108 F.4th 1128)), which holds that a certification signed by falconry 
license applicants in which they acknowledge that their facilities may be subject to unannounced 
inspections and that they agree to comply with all relevant laws (including laws allowing for 
unannounced inspections) creates an unconstitutional condition.  

• Deleting subsection 670(e)(3)(A)1 will make this regulation consistent with the federal requirement 
that a falconry applicant take an examination administered by the state in which they wish to obtain 
their license, 50 C.F.R. 21.82(c)(3). Presently Section 670 allows Falconry applicants to take out of 
state examinations, this provision is deleted. 

• Deleting those provisions of subsection 670(h)(13)(A) regarding commercial exhibiting of falconry 
birds is necessary to make this subsection comply with a November 10, 2022 Stipulated Judgment 
and Order in Stavrianoudakis et al. v. United States Fish & Wildlife Service et al., in which the 
Department agreed not to enforce these provisions. In this case, the district court had earlier found 
that these provisions likely violate the First Amendment of the U.S. Constitution. 

• Amend subsections 703(b)(1)(B), (C) and (E), where the Falconry application forms (FG360, 360b 
and 360d) are incorporated by reference.  The forms will be amended removing the relevant parts 
of the certification statement as set forth in subsection 670(e)(2)(D) and in conformance with cited 
opinion of the court. Other minor nonsubstantial changes are proposed.  

Benefits of the regulations 

The benefits of the proposed regulations are consistency with the opinion of the court and federal law. 
The amended regulations benefit the licensed falconers and reduce the risk of further litigation of the 
Department. 

Evaluation of incompatibility with existing regulations 

The Commission has reviewed its regulations in Title 14, CCR, and conducted a search of other 
regulations on this topic and has concluded that the proposed amendments to sections 670 and 703 
are neither inconsistent nor incompatible with existing state regulations. No other state agency has the 
authority to promulgate falconry regulations. 
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Proposed Regulatory Language 

Section 670, Title 14, California Code of Regulations, is hereby amended as follows: 

§ 670. Practice of Falconry. 

. . . [No change to subsections (a) through (e)(2)(C)] . . . 

(D) Signed Certification. Each application shall contain a certification worded as follows: “I certify 

that I have read and am familiar with both the California and U.S. Fish and Wildlife Service 

falconry regulation, CFR 50, Sections 21.29 through 21.30, and that the information I am 

submitting is complete and accurate to the best of my knowledge and belief. I understand 

that any false statement herein may subject me to cancellation of the application, suspension 

or revocation of a license, and/or administrative, civil, or criminal penalties. I understand that 

my facilities, equipment, or raptors are subject to unannounced inspection pursuant to 

subsection 670(j), Title 14, of the California Code of Regulations. I certify that I have read, 

understand, and agree to abide by, all conditions of this license, the applicable provisions of 

the Fish and Game Code, and the regulations promulgated thereto. I certify that there are no 

pending or previous legal or administrative proceedings that could disqualify me from 

obtaining this license.” The application shall be submitted with the applicant's original 

signature. 

(E) Experience. The department shall consider an applicant's falconry experience acquired in 

California, as well as another state or country when reviewing an application for any class of 

license. The department shall determine which class of falconry license is appropriate, 

consistent with the class requirements herein and the documentation submitted with the 

application demonstrating prior falconry experience. 

(3) Examination Requirement. An applicant not possessing a valid falconry license, or required to 

apply for a new falconry license in California shall pass the falconry examination to demonstrate 

proficiency in falconry and raptor-related subject areas before being issued a license. An 

applicant shall correctly answer at least 80 percent of the questions to pass the examination. An 

applicant who fails to pass the examination may take another examination no earlier than the 

next business day following the day of the failed examination. An applicant shall submit the 

nonrefundable falconry examination fee specified in Section 703 each time the applicant takes 

an examination. 

(A) An applicant who meets one of the following criteria shall be exempt from taking the California 

falconry examination: 

1. An applicant who provides documentation of successfully passing a federally approved 

examination in a state that has had its falconry regulations certified as specified in 50 

CFR 21 will not be required to take the examination in California if the applicant took the 

examination less than five years prior to submitting an application for a California falconry 

license. 

21. The applicant is a nonresident or non-U.S. citizen falconer who has a valid falconry 

license issued from another state or country. 
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32. The applicant is a member of a federally recognized tribe and has a valid falconry license 

issued from that member's tribe. 

. . . [No change to subsections (e)(3)(B) through (h)(12)]. . . 

(13) Other Uses of Falconry Raptors. A licensee may use falconry raptors for education, exhibiting, 

propagation, or abatement. A licensee may transfer a wild-caught raptor to a raptor propagation 

permit, but the raptor shall have been used in falconry for at least two years, or at least one year 

for a sharp-shinned hawk, merlin, Cooper's hawk or American kestrel. A wild caught raptor may 

be transferred to another permit type other than falconry only if it has been injured and can no 

longer be used in falconry. In this case, the licensee shall provide a copy of a certification from 

a veterinarian to the department's License and Revenue Branch stating that the raptor is not 

useable in falconry. 

(A) Education and Exhibiting. A licensee may use raptors in his or her possession for training 

purposes, education, field meets, and media (filming, photography, advertisements, etc.), as 

noted in 50 CFR 21, if the licensee possesses the appropriate valid federal permits, as long 

as the raptor is primarily used for falconry and the activity is related to the practice of falconry 

or biology, ecology or conservation of raptors and other migratory birds. Any fees charged, 

compensation, or pay received during the use of falconry raptors for these purposes may not 

exceed the amount required to recover costs. An Apprentice falconer may use the licensee's 

falconry raptor for education purposes only under the supervision of a General or Master 

falconer. 

. . . [No change to subsections (h)(13)(B) through (j)] . . . 

Note: Authority cited: Sections 200, 203, 265, 355, 356, 395, 396, 398, 710.5, 710.7, 713, 1050, 1054, 

1530, 1583, 1802, 3007, 3031, 3039, 3503, 3503.5, 3511, 3513, 3800, 3801.6, 3950, 4150 and 10500, 

Fish and Game Code. Reference: Sections 395, 396, 713, 1050, 3007, 3031, 3503, 3503.5, 3511, 3513 

and 3801.6, Fish and Game Code; Section 597, Penal Code; and Title 50, Code of Federal Regulations, 

Parts 21.29 and 21.30.  
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Proposed Regulatory Language 

Section 703, Title 14, California Code of Regulations, is hereby amended as follows: 

§ 703. Miscellaneous Applications, Tags, Seals, Licenses, Permits, and Fees. 

. . . [No change to subsection (a)] 

(b) Applications, Forms and Fees for July 1 through June 30 (Fiscal Year). 

(1) Falconry. 

. . . [No change to subsection (b)(1)(A)] 

(B) Falconry License Renewal Application (FG 360 (New 2/13DFW 360 (Rev. 07/2025)) incorporated 

by reference herein. 

1. An applicant for a license renewal that has not lapsed as specified in subsection 670(e) shall submit 

a License Renewal Application with the appropriate fee(s) listed in paragraph (b)(1)(A). 

(C) New Falconry License Application (FG 360b (New 2/13DFW 360b (Rev. 07/2025)) incorporated by 

reference herein. 

1. An applicant for a new license as specified in subsection 670(e) shall submit a New Falconry License 

Application with the appropriate fee(s) listed in paragraph (b)(1)(A). 

2. An applicant for a lapsed license renewal as specified in subsection 670(e) shall submit a New 

Falconry License Application with the appropriate fee(s) listed in Paragraph (b)(1)(A). 

(D) Apprentice Falconer's Annual Progress Report (FG 360c(New 2/13)) incorporated by reference 

herein. 

1.  A licensed Apprentice falconer who is applying for license renewal, or within 10 calendar days after 

expiration of the license, whichever comes first, shall submit an Apprentice Falconer's Annual Progress 

Report as required in subsection 670(f). 

(E) Raptor Facilities and Falconry Equipment Inspection Report (FG 360d (New 2/13 

DFW 360d (Rev. 07/2025)) incorporated by reference herein. 

1.  A new applicant, an applicant renewing a lapsed license, or a licensee that moves housing facilities 

to a new address, shall initiate an inspection by submitting a Raptor Facilities and Falconry Equipment 

Inspection Report as required in subsection 670(j) with the specified Inspection Fee(s) listed in 

paragraph (b)(1)(A). 

. . . [No change to subsections (b)(1)(F) through (c)] 

NOTE : Authority cited: Sections 713, 1002, 1002.5, 1050, 1055, 2118, 2120, 2122, 2150, 2150.2, 2157 

and 5060, Fish and Game Code. Reference: Sections 395, 396, 398, 713, 1002, 1002.5, 1050, 2116, 

2116.5, 2117, 2118, 2120, 2125, 2150, 2150.2, 2150.4, 2151, 2157, 2190, 2193, 2271, 3005.5, 3007, 

3503, 3503.5, 3511, 3513, 3950, 5060, 5061, 10500, 12000 and 12002, Fish and Game Code; and 

Title 50, Code of Federal Regulations, Parts 21.29 and 21.30. 
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CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE  

2013-2014 2025-2026 FALCONRY LICENSE RENEWAL APPLICATION 
DFW 360  (REV. 07/2025) Page 1 of 2 

FEES: $93.73$129.53 ($79.57$109.70 LICENSE FEE* + $14.16$19.83 NONREFUNDABLE APPLICATION FEE*) 
*Fees include an ALDS nonrefundable three percent (3%) application fee, not to exceed $7.50 per item. (Section 700.4, Title 14, California 

Code of Regulations) 

VALID JULY 1, 2013 2025 THROUGH JUNE 30, 2014 2026 If issued after July 1, valid on effective date. 

Any person using raptors to take game or nongame birds or mammals shall abide by all laws and regulations related to hunting, which includes having a valid 

California Hunting License. 

YOU MUST INCLUDE YOUR GO ID# OR A COPY OF YOUR IDENTIFICATION WITH THIS APPLICATION. SEE INSTRUCTION ON REVERSE. TYPE OR PRINT CLEARLY. 
 

FIRST NAME M.I. LAST NAME GO ID NUMBER (From ALDS Issued License) 

MAILING ADDRESS DAY TELEPHONE 

CITY STATE ZIP CODE SEX GENDER 

❑MALE  ❑FEMALE  ❑NONBINARY 

DATE OF BIRTH 

PERMANENT HOUSING FACILITY ADDRESS ❑ CHECK BOX IF YOU OWN THIS 

PROPERTY 

HAIR COLOR EYE COLOR HEIGHT WEIGHT 

CITY STATE ZIP CODE EMAIL ADDRESS (Voluntary) 

LIST RAPTORS CURRENTLY POSSESSED UNDER YOUR FALCONRY LICENSE (Master Falconers - Attach additional list if needed) 

SPECIES OF RAPTOR #1 (Apprentice, General or Master) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #2 (General or Master Class Only) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #3 (General or Master Class Only) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #4 (Master Class Only) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #5 (Master Class Only) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

A SPONSOR IS REQUIRED IF APPLYING FOR AN APPRENTICE FALCONER 
 

FIRST NAME M.I. LAST NAME DAY TELEPHONE 

MAILING ADDRESS LAST 4 DIGITS OF GO ID # (From ALDS 

Issued License) 

DATE OF BIRTH 

CITY STATE ZIP CODE COUNTY 

I agree to sponsor this apprentice. I agree to assist this apprentice in learning about husbandry, training of raptors, relevant laws and regulations, and deciding 
what species of raptor is appropriate. I hereby certify that I am either a licensed master falconer or a licensed general falconer who has at least two years of 
experience at the General level. In the event a license is granted for this apprentice, I understand that if I terminate sponsorship for this apprentice, I am required to 
immediately notify in writing the California Department of Fish and Wildlife, License and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834 P.O. Box 
944209,Sacramento CA 94244-2090. 

SPONSOR’S SIGNATURE 

X 
 

DATE 

I certify that I have read and am familiar with both the California and U.S. Fish and Wildlife Service falconry regulations, CFR 50, Sections 21.29 through 
21.30, and that the information I am submitting is complete and accurate to the best of my knowledge and belief. I understand that any false statement herein may 
subject me to cancellation of the application, suspension or revocation of a license, and/or administrative, civil, or criminal penalties. I understand that my facilities, 
equipment, or raptors are subject to unannounced inspection pursuant to Section 670(j), Title 14, of the CCR. I certify that I have read, understand, and agree to 
abide by all conditions of this license, the applicable provisions of the FGC, and the regulations promulgated thereto. I certify that I am not currently under any Fish 
and Wildlife license or permit revocation or suspension, and that there are no other legal or administrative proceedings pending that would disqualify me from 
obtaining this license.  

APPLICANT’S SIGNATURE 

X 
 

DATE 

PARENT’S/GUARDIAN’S SIGNATURE (Required if applicant is under 18 years old.) 

X 
 

DATE 
 

FOR CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE USE ONLY 

REVIEWED BY/DATE LRB APPROVED CLASS TRANSACTION # ISSUED BY/DATE 
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INSTRUCTION FOR COMPLETING THE FALCONRY LICENSE RENEWAL APPLICATION 

Please allow 15 business days for the processing of your application. If inspection is required, please allow an additional 30 business 
days. Incomplete applications will be returned and could delay the issuance of your license. Contact the License and Revenue 
Branch at (916) 928-5849 (916) 928-5846 or SPU@wildlife.ca.gov, if you need additional information regarding falconry licenses. 

 

1. It is mandatory to complete all items unless specified as voluntary. 

2. Sign and date the application. 

3. IMPORTANT: If you do not own the property where your falconry facilities are located, you must submit with this application a signed 
and dated statement from the property owner stating that he/she they agreesagree the falconry facilities, equipment and raptors may 
be inspected without advance notice, as specified in Section 670(j). 

4. Mail this application, your GO ID# or a copy of your identification, a Falconry Hunting Take Report, a statement from the property 
owner if required, and  a cashier’s check, money order, personal or business check*, or credit  card** authorization form (online at 
www.dfg.ca.gov/licensing/forms (under the Other Forms tab) www.wildlife.ca.gov/licensing/falconry) with the appropriate fee to the 
California Department of Fish and Wildlife, License and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834 P.O. Box 
944209, Sacramento, CA 94244-2090 or apply in person. DO NOT SEND CASH. 

5. An apprentice must also submit an Apprentice Falconer’s Annual Progress Report with their application, which is available online at 
www.dfg.ca.gov/licensing/forms (under the Special Permits tab) www.wildlife.ca.gov/licensing/falconry. 

6. If you move your permanent falconry facility to another location, as specified in Section 670(j), you are required to notify the 
Department within five days and submit a completed Raptor Facilities and Falconry Equipment Inspection Report (FG DFW 360d 
DFW 360d) and inspection fee, as specified in 703. The Department will contact you about scheduling an appointment to have your 
facility inspected. 

 

NOTE: The Resident Falconer Raptor Capture, Recapture or Release Report (FG 360f DFW 360f), Raptor Facilities and Falconry 
Equipment Inspection Report (FG 360d DFW 360d), and Falconry Hunting Take Report (FG 360h DFW 360h) are available at 
www.dfg.ca.gov/licensing/forms (under the Special Permits tab) www.wildlife.ca.gov/licensing/falconry or by contacting the Department at 
the address and telephone number listed above or online. 

IDENTIFICATION REQUIREMENT 

Section 700.4(c), Title 14, of the California Code of Regulations (CCR) states any applicant applying for any license, tag, permit, 
reservation or other entitlement issued via Automated License Data System (ALDS) shall provide valid identification. Acceptable forms 
of identification include: 

⚫ Any license document or Get Outdoors identification 

number (GO ID) previously issued via ALDS 

⚫ A valid driver’s license or identification card issued to 

him or her by the Department of Motor Vehicles or by the 

entity issuing driver’s licenses from the licensee’s state of 

domicile 

⚫ US Military Identification Cards (Active or reserve duty, 

dependent, retired member, discharged from service, 

medical/religious personnel) 

⚫ US Certificate or Report of Birth Abroad 

⚫ US Birth Certificate 

⚫ Tribal Identification Card, as defined by each sovereign 

tribal nation 

⚫ US Passport 

⚫ A foreign government-issued photo identification 

⚫ Certificate of Naturalization or Citizenship 

⚫ Birth Certificate or passport issued from a US Territory 

Any applicant less than 18 years of age applying for any license, tag, permit, reservation or other entitlement issued via the ALDS shall 
provide valid identification. Acceptable forms of identification include any form of identification described above; or a parent or legal 
guardian’s identification as described above. 

NOTICE 

Disclosure Statement—Under Fish and Game Code (FGC) Sections 395-398 and Section 670, Title 14, of the California Code of 
Regulations, the California Department of Fish and Wildlife is authorized to collect information from applicants to maintain a record of 
licensure. All information requested on this application is mandatory unless otherwise indicated. An applicant’s name and city of 
residence may be provided to the public if requested. Under FGC Section 391, other personal information submitted on this application 
may be released for law enforcement purposes, pursuant to court order, or for official natural resources management purposes. 

A licensee may obtain a copy of his/her their license records maintained by the Department by submitting a written request to the 
Custodian of Records, License and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834 P.O. Box 944209, Sacramento, 
CA 94244-2090 or lrb@wildlife.ca.govLRB@wildlife.ca.gov. All requests must include the requester’s name, address, and telephone 
number. 

PAYMENT POLICY 

*Personal or business checks will be accepted by the Department if name and address are imprinted on the check. Checks returned 
to the Department due to insufficient funds will render your license invalid. The Department may also deny the issuance or renewal of 
any license if a person has failed to reimburse the Department for the amount due. Any activity performed without a valid license is a 
violation of the Fish and Game Code and therefore subject to enforcement action. 

**Credit Cards—Licenses, permits, tags, stamps, or registrations may be purchased with a Visa or MasterCard. 

http://www.wildlife.ca.gov/licensing/falconry
http://www.wildlife.ca.gov/licensing/falconry
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California Natural Resources Agency 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 

2013-2014 2025-2026 NEW FALCONRY LICENSE APPLICATION 
DFW360b (REV. 07/2025)  Page 1 of 2 
EXAMINATION FEE: $50.00$69.00 (PAID AT TIME OF EXAM) 

LICENSE AND APPLICATION FEES: $93.73$129.53 ($79.57$109.70 LICENSE FEE* + $14.16$19.83 NONREFUNDABLE 

APPLICATION FEE*) AND INSPECTION FEE*: $266.50$364.25 (UP TO FIVE ENCLOSURES) PLUS $13.13$18.54 (FOR EACH 

ADDITIONAL ENCLOSURE*). 
*Fees include aan ALDS nonrefundable three percent (3%) application fee, not to exceed $7.50 per item. (Section 700.4, Title 14, California Code of Regulations) 

VALID JULY 1, 20132025 THROUGH JUNE 30, 20142026 If issued after July 1, valid on effective date. 
Any person using raptors to take game or nongame birds or mammals shall abide by all laws and regulations related to hunting, which includes having a valid California Hunting License. 

YOU MUST INCLUDE YOUR GO ID# OR A COPY OF YOUR IDENTIFICATION WITH THIS APPLICATION. SEE INSTRUCTION ON REVERSE. TYPE OR PRINT CLEARLY. 
 

FIRST NAME M.I. LAST NAME GO ID NUMBER (FROM ALDS ISSUED LICENSE) 

MAILING ADDRESS DAY TELEPHONE 

CITY STATE ZIP CODE SEX GENDER 

❑MALE ❑FEMALE ❑NON-BINARY 

DATE OF BIRTH 

PERMANENT HOUSING FACILITY ADDRESS ❑ CHECK BOX IF YOU OWN THIS PROPERTY HAIR COLOR EYE COLOR HEIGHT WEIGHT 

CITY STATE ZIP CODE EMAIL ADDRESS (Voluntary) 

NONRESIDENTS: LIST RAPTORS CURRENTLY POSSESSED UNDER YOUR FALCONRY LICENSE (Master Falconers - Attach additional list if needed) 
 

SPECIES OF RAPTOR #1 (Apprentice, General or Master) BAND NUMBER  

SEX ❑ MALE ❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #2 (General or Master Class Only) BAND NUMBER  

SEX ❑ MALE❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #3 (General or Master Class Only) BAND NUMBER  

SEX ❑ MALE❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #4 (Master Class Only) BAND NUMBER  

SEX ❑ MALE❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

SPECIES OF RAPTOR #5 (Master Class Only) BAND NUMBER  

SEX ❑ MALE❑ FEMALE ❑ UNK 
AGE 

❑ WILD 

CAUGHT 

DATE ACQUIRED 

A SPONSOR IS REQUIRED IF APPLYING FOR AN APPRENTICE FALCONER 
 

SPONSOR’S FIRST NAME M.I. LAST NAME DAY TELEPHONE 

MAILING ADDRESS LAST 4 DIGITS OF GO ID NUMBER 

(From ALDS Issued License) 

DATE OF BIRTH 

CITY STATE ZIP CODE COUNTY 

I agree to sponsor this apprentice. I agree to assist this apprentice in learning about husbandry, training of raptors, relevant laws and regulations, and deciding 
what species of raptor is appropriate. I hereby certify that I am either a licensed master falconer or a licensed general falconer who has at least two years of 
experience at the General level. In the event a license is granted for this apprentice, I understand that if I terminate sponsorship for this apprentice, I am required to 
immediately notify in writing the California Department of Fish and Wildlife, License and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834 P.O. Box 
944209,Sacramento CA 94244-2090. 

SPONSOR’S SIGNATURE 

X 
 

DATE 

I certify that I have read and am familiar with both the California and U.S. Fish and Wildlife Service falconry regulations, CFR 50, Sections 21.29 through 
21.30, and that the information I am submitting is complete and accurate to the best of my knowledge and belief. I understand that any false statement herein may 
subject me to cancellation of the application, suspension or revocation of a license, and/or administrative, civil, or criminal penalties. I understand that my facilities, 
equipment, or raptors are subject to unannounced inspection pursuant to Section 670(j), Title 14, of the CCR. I certify that I have read, understand, and agree to 
abide by all conditions of this license, the applicable provisions of the FGC, and the regulations promulgated thereto. I certify that I am not currently under any Fish 
and Wildlife license or permit revocation or suspension, and that there are no other legal or administrative proceedings pending that would disqualify me from 
obtaining this license. 

APPLICANT’S SIGNATURE 

X 

DATE 

PARENT’S/GUARDIAN’S SIGNATURE (Required if applicant is under 18 years old.) 

X 

DATE 

FOR CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE USE ONLY 

CDFW OFFICE CDFW EXAMINATION FEE TRANSACTION # CDFW FALCONRY EXAM    ❑ PASS ❑ FAIL 
If applicant fails, they may retake the exam the next business day. 

  
REVIEWED BY/DATE LRB APPROVED CLASS TRANSACTION # ISSUED BY/DATE 
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INSTRUCTION FOR COMPLETING THE NEW FALCONRY LICENSE APPLICATION 

Please allow 45 business days for the processing of your application. A person applying for a California falconry license for the first time or renewing a license that 
has lapsed for five or more years must take and pass a written examination given at any California Department of Fish and Wildlife (Department) office listed below 
and have their facility inspected by the Department. An applicant who provides documentation of successfully passing a federally approved examination in a 
state that has had its falconry regulations certified as specified in Title 50, CFR, Section 21.29, will not be required to take the examination in California if the 
applicant took the exam within five years from the date the application was submitted. Applicants must be 12 years of age or older to be issued an apprentice 
license and may possess only a red-tailed hawk or an American kestrel. Applicants under 18 years of age must have a parent or guardian co-sign this 
application. 

 

Incomplete applications will be returned and could delay the issuance of your license. Contact the License and Revenue Branch at (916) 928-5849 
(916) 928-5846 or SPU@wildlife.ca.gov, if you need additional information regarding falconry licenses. 

 

1.     It is mandatory to complete all items unless specified as voluntary. 

2.     Sign and date the application. 

3.     Make a reservation to take the exam at the CDFW Department office listed below nearest you. The written exam will take approximately two hours and will 
be scored while you are present. If you fail the exam, you may take another examination no earlier than the next business day following the date of 
the failed examination.  

4.    Take this completed application, the examination fee, and a copy of your identification with you to the exam. 

Upon passing the exam: 

5.     IMPORTANT: You must have your permanent falconry facilities built and ready to be inspected by the Department when you submit this application. 

Submit a completed Raptor Facilities and Falconry Equipment Inspection Report (FG 360d DFW 360d) and the inspection fee, as specified in Section 703 with this 
application. Your permanent falconry facility must pass an inspection by the Department, as specified in Section 670(j) before your license may be issued. 
The Department will contact you about scheduling an appointment to have your facility inspected. 

If you do not own the property where your falconry facilities are located, you must submit with this application a signed and dated statement from the property 
owner stating that he/shethey agreesagree the falconry facilities, equipment and raptors may be inspected without advance notice, as specified in Section 
670(j). 

6.    Mail this application, the completed Raptor Facilities and Falconry Equipment Inspection Report, a copy of your identification, a statement from the property 
owner if  required, and a  cashier’s check, money order, personal or business  check*, or credit card** authorization form (online at  www.dfg.ca.gov/licensing/forms 
(under the Other Forms tab)www.wildlife.ca.gov/licensing/falconry) with the license, application and inspection fees to the California Department of Fish and 
Wildlife, License and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834P.O. Box 944209, Sacramento, CA 94244-2090 or apply in person. DO 
NOT SEND CASH. 

NOTE: The Resident Falconer Raptor Capture, Recapture or Release Report (FG 360f DFW 360f), Raptor Facilities and Falconry Equipment Inspection 
Report (FG 360d DFW 360d), and Falconry Hunting Take Report (FG 360h DFW 360h) are available at www.dfg.ca.gov/licensing/forms (under the Special 
Permits tab) www.wildlife.ca.gov/licensing/falconry or by contacting the Department at the address and telephone number listed above or online. 

IDENTIFICATION REQUIREMENT    
 

Section 700.4(c), Title 14, of the California Code of Regulations (CCR) states any applicant applying for any license, tag, permit, reservation or other entitlement 
issued via Automated License Data System (ALDS) shall provide valid identification. Acceptable forms of identification include: 

 

⚫ Any license document or Get Outdoors Identification number (GO 
ID) previously issued via ALDS 

⚫ A valid driver’s license or identification card issued to him or her by 
the Department of Motor Vehicles or by the entity issuing driver’s 
licenses from the licensee’s state of domicile 

⚫ US Military Identification Cards (Active or reserve duty, dependent, 
retired member, discharged from service, medical/religious 
personnel) 

 

⚫ US Certificate or Report of Birth Abroad 

⚫ US Birth Certificate 

⚫ Tribal Identification Card, as defined by each sovereign tribal nation 

⚫ US Passport 

⚫ A foreign government-issued photo identification 

⚫ Certificate of Naturalization or Citizenship 

⚫ Birth Certificate or passport issued from a US Territory 

Any applicant less than 18 years of age applying for any license, tag, permit, reservation or other entitlement issued via the ALDS shall provide valid identification. 
Acceptable forms of identification include any form of identification described above; or a parent or legal guardian’s identification as described above. 

NOTICE 

Disclosure Statement—Under Fish and Game Code (FGC) Sections 395-398 and Section 670, Title 14, of the California Code of Regulations, the California 
Department of Fish and Wildlife is authorized to collect information from applicants to maintain a record of licensure. All information requested on this application 
is mandatory unless otherwise indicated. An applicant’s name and city of residence may be provided to the public if requested.  Under FGC Section 391, other 
personal information submitted on this application may be released for law enforcement purposes, pursuant to court order, or for official natural resources 
management purposes. 

A licensee may obtain a copy of his/her their license records maintained by the Department by submitting a written request to the Custodian of Records, License 
and Revenue Branch, 1740 N. Market Blvd., Sacramento, CA 95834 P.O. Box 944209, Sacramento, CA 94244-2090 or LRB@dfg.ca.gov LRB@willdife.ca.gov. All 
requests must include the requester’s name, address, and telephone number. 
                                                                                                                PAYMENT POLICY                                                                                                                 

*Personal or business checks will be accepted by the Department if name and address are imprinted on the check. Checks returned to the Department due 
to insufficient funds will render your license invalid. The Department may also deny the issuance or renewal of any license if a person has failed to reimburse the 
Department for the amount due. Any activity performed without a valid license is a violation of the Fish and Game Code and therefore subject to enforcement 
action. 
**Credit Cards—Licenses, permits, tags, stamps, or registrations may be purchased with a Visa or MasterCard. 

  CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE OFFICES 

www.dfg.ca.gov www.wildlife.ca.gov 

FRESNO — 1234 East Shaw Avenue, Fresno, CA 93710, (559) 222-3761 Ext. 151 

LOS ALAMITOS — 4665 Lampson Avenue, Suite C, Los Alamitos, CA 90720, (562) 596-3885  

MONTEREY— 21 Lower Ragsdale Drive, Suite 100, Monterey, CA 93940, (831) 649-2870 

NAPA FAIRFIELD — 7329 Silverado Trail, Napa, CA 94558, (707) 944-5500 2825 Cordelia Road, Suite 100, Fairfield, CA 

mailto:SPU@wildlife.ca.gov
http://www.dfg.ca.gov/licensing/forms
mailto:lrb@willdife.ca.gov
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94534, (707) 428-2002 

RANCHO CORDOVA — 1701 Nimbus Road, Rancho Cordova, CA 95670, (916) 358-2900 

REDDING— 601 Locust Street, Redding, CA 96001, (530) 225-2300 
SAN DIEGO — 3883 Ruffin Road, San Diego, CA 92123, (858) 467-4201 
EUREKA  — 619 2nd Street, Eureka, CA 95501 (707) 445-6493 



Draft Document 
California Natural Resources Agency 
DEPARTMENT OF FISH AND WILDLIFE 
2013-2014 2025-2026 RAPTOR FACILITIES AND FALCONRY EQUIPMENT INSPECTION REPORT 
DFW 360d (REV. 07/2025) Page 1 of 2 

FG 360d (New 2/23) 

 

INSPECTION FEE: $266.50 $364.25* (Five enclosures or less) 
ADDITIONAL INSPECTION FEE: $13.13$18.54* (Required for each enclosure over five) 
RE-INSPECTION FEE: $222.48*$305.00* (Required for violations or non-compliance issues) 

*Fees includes an ALDS nonrefundable three percent (3%) application fee, not to exceed $7.50 per item (Section 700.4, Title 14, California Code of Regulations) 

INSTRUCTIONS FOR APPLICANT OR LICENSEE: ONLY COMPLETE PARTS I AND II. Upon completion, submit ALL COPIES of this report along with a 
cashier’s check, money order, personal or business check, or credit card authorization form at www.wildlife.ca.gov/Licensing/Falconry for the appropriate 
inspection fee(s) (based on the number of enclosures that will be inspected) to the Department of Fish and Wildlife, License and Revenue Branch, 1740 N Market 
Blvd., Sacramento, CA 95834 P.O. Box 944209, Sacramento, CA 94244-2090. The Department will contact you to schedule the inspection. Contact the License 
and Revenue Branch at (916) 928-5846 or SPU@wildlife.ca.gov if you need additional information regarding falconry licenses. 

PART I 

FIRST NAME M.I LAST NAME EMAIL ADDRESS 

MAILING ADDRESS DAY TELEPHONE 

CITY STATE ZIP CODE NUMBER OF ENCLOSURES 

PERMANENT HOUSING FACILITY ADDRESS CITY ZIP CODE COUNTY 

PART II – RAPTOR (S) PRESENT (Master Falconers - Attach additional list if needed) 

Species of Raptor #1 (Apprentice, General or Master) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #2 (General or Master) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #3 (General or Master) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #4 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #5 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #6 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #7 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild  Caught 

Date Acquired 

Species of Raptor #8 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #9 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #10 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #11 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #12 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #13 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #14 (Master Class Only) Band Number 
Sex  ❑ Male  ❑ Female  ❑ Unk 

Age 
❑ Wild Caught 

Date Acquired 

Species of Raptor #15 (Master Class Only) Band Number Sex  ❑ Male  ❑ Female  ❑ Unk 

 

Age 
❑ Wild Caught 

Date Acquired 

 

INSTRUCTIONS FOR CDFW OFFICER: Upon completion of all parts of the Raptor Facilities and Falconry Equipment Inspection Report, provide 
the falconer with the original (white) copy and submit to the License and Revenue Branch a copy by email to SPU@wildlife.ca.gov . Retain the 
second (white) a copy for your records. 

http://www.wildlife.ca.gov/Licensing/Falconry
mailto:spu@wildlife.ca.gov
mailto:spu@wildlife.ca.gov
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2013-2014 2025-2026 RAPTOR FACILITIES AND FALCONRY EQUIPMENT INSPECTION REPORT 
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PART III - FACILITIES (Section 670(j), Title 14, of the CCR and Title 50, CFR, Section 21.29) 

A .    MEW (Indoor Facility) YES NO 

1. Space to allow easy access and maintenance  ❑ ❑ 
2. Space to allow raptor(s) to fully extend wings ❑ ❑ 
3. At least one window provided ❑ ❑ 
4. Each window with vertical bars/rods on inside ❑ ❑ 
5. At least one secure door - can be easily closed ❑ ❑ 
6. Other doors, if any, serve to protect facility ❑ ❑ 
7. Floor surface dry or well drained - can be easily cleaned ❑ ❑ 
8. One perch of an acceptable design for each raptor ❑ ❑ 

B. WEATHERING AREA   
1. Space to allow tethered raptor(s) to bate (attempted flight) without striking wings on side or top of facility ❑ ❑ 
2. Sides of facility fenced with suitable material to exclude predators ❑ ❑ 
3. Top of facility covered with netting, wire, or roofed to exclude predators ❑ ❑ 
4. Top of facility open provided weathering perch(es) are greater than 6.5 feet in height ❑ ❑ 

C.    ENVIRONMENTAL PROTECTION - The facilities, singly or in combination, provide adequate protection to the raptor(s) from:   
1. Excessive heat ❑ ❑ 
2. High winds and winter storms ❑ ❑ 
3. Avian and ground predators ❑ ❑ 
4. Disturbance which would likely cause injury ❑ ❑ 

PART IV - EQUIPMENT (Section 670(j), Title 14, of the CCR and Title 50, CFR, Section 21.29) 
A .    RAPTOR EQUIPMENT   

1. One pair of Alymeri (style) jesses for each raptor (An Alymeri jess consists of an anklet, grommet, and a removable 

strap for attaching the anklet and grommet to the swivel) 
❑ ❑ 

2. One swivel of an acceptable design for each raptor (Dog leash/fishing snap-swivels, and swivels with soft 

copper/aluminum rivets are rarely acceptable, except for use on kestrels) 
❑ ❑ 

3. One leash of quality leather or synthetic material for each raptor ❑ ❑ 
B.    REQUIRED ANCILLARY EQUIPMENT   

1. One bath container, 2 - 6 inches deep and wider than length of the raptor for each bird ❑ ❑ 
2. One outdoor perch of an acceptable design for each raptor ❑ ❑ 
3. A reliable weighing scale or balance graduated in increments of not more than .5 ounce (15 grams) ❑ ❑ 

PART V – CERTIFICATION   

❑ APPROVED - Facilities and equipment meet federal/state standards. 

❑ CHECK HERE IF THIS IS A RE-INSPECTION 

❑ PROVISIONAL APPROVAL- Except as indicated in corrections required below, facilities and equipment meet federal/state standards. 

❑ NOT APPROVED (List corrections needed below) - Facilities and equipment fail to meet federal/state standards. 

❑ CORRECTIONS REQUIRED   ___________________________________________________________________ 
 _______________________________________________________________________________________ 
 _______________________________________________________________________________________ 

Pursuant to Section 670(j), Title 14, of the CCR, equipment or housing that does not meet the minimum standards required by regulations shall 
not be certified by the Department. 

CERTIFYING DEPARTMENT OFFICER 

FIRST NAME M.I. LAST NAME TITLE 

SIGNATURE 

x 

DATE 

APPLICANT/LICENSEE 

I agree to correct deficiencies, if any, within 30 days and to maintain facilities/equipment at or above federal/state standards. I understand 
the Department’s employees may enter my premises at any reasonable hour to inspect the facilities/equipment. 

SIGNATURE 

x 

DATE 
 
 

 



ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.  ESTIMATED PRIVATE SECTOR COST IMPACTS   Include calculations and assumptions in the rulemaking record.

Z

ECONOMIC IMPACT STATEMENT
DEPARTMENT NAME CONTACT PERSON TELEPHONE NUMBEREMAIL ADDRESS

DESCRIPTIVE TITLE FROM NOTICE REGISTER OR FORM 400 NOTICE FILE NUMBER

 1.  Check the appropriate box(es) below to indicate whether this regulation: 

a.  Impacts business and/or employees

b.  Impacts small businesses

c.  Impacts jobs or occupations

d.  Impacts California competitiveness

e.  Imposes reporting requirements 

f.  Imposes prescriptive instead of performance 

g.  Impacts individuals 

h.  None of the above (Explain below):

If any box in Items 1 a through g is checked, complete this Economic Impact Statement.  
If box in Item 1.h. is checked, complete the Fiscal Impact Statement as appropriate.

3.  Enter the total number of businesses impacted: 

Describe the types of businesses (Include nonprofits):

Enter the number or percentage of total 
businesses impacted that are small businesses: 

4.  Enter the number of businesses that will be created: eliminated:

Explain:

 5.  Indicate the geographic extent of impacts: Statewide

Local or regional (List areas):

Describe the types of jobs or occupations impacted:

and eliminated:6.  Enter the number of jobs created: 

7.  Will the regulation affect the ability of California businesses to compete with 
other states by making it more costly to produce goods or services here? YES NO

If YES, explain briefly:

PAGE 1

Over $50 million 

Between $25 and $50 million

Between $10 and $25 million

Below $10 million

estimates that the economic impact of this regulation (which includes the fiscal impact) is: 
(Agency/Department)

[If the economic impact is over $50 million, agencies are required to submit a Standardized Regulatory Impact Assessment 
as specified in Government Code Section 11346.3(c)]

2.  The

California Fish and Game Commission David Thesell 916 201-6201fgc@fgc.ca.gov

Amend Sections 670 and 703, Title 14 CCR, Re: Falconry Regulations and Forms

0

N/A. No businesses affected by regulations for individual falconry license exams.

0

0 0

N/A. No businesses affected by regulations for individual falconry license examinations.

N/A. The proposed amendments to regulations for individual falconry license

00

California Fish and Game Commission

examinations administered by the California Department of Fish and Wildlife do not impact any jobs or occupations. 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

4.  Will this regulation directly impact housing costs? YES NO

If YES, enter the annual dollar cost per housing unit:  $

Number of units: 

NOYES5.  Are there comparable Federal regulations? 

Explain the need for State regulation given the existence or absence of Federal regulations: 

Enter any additional costs to businesses and/or individuals that may be due to State - Federal differences:  $ 

C.  ESTIMATED BENEFITS   Estimation of the dollar value of benefits is not specifically required by rulemaking law, but encouraged. 

1.  Briefly summarize the benefits of the regulation, which may include among others, the 
health and welfare of California residents, worker safety and the State's environment:

specific statutory requirements, or 2.  Are the benefits the result of: goals developed by the agency based on broad statutory authority? 

Explain:

3.  What are the total statewide benefits from this regulation over its lifetime?   $ 

 D.  ALTERNATIVES TO THE REGULATION   Include calculations and assumptions in the rulemaking record. Estimation of the dollar value of benefits is not 
specifically required by rulemaking law, but encouraged.

1.  List alternatives considered and describe them below. If no alternatives were considered, explain why not:

PAGE 2

3.  If the regulation imposes reporting requirements, enter the annual costs a typical business may incur to comply with these requirements. 
     Include the dollar costs to do programming, record keeping, reporting, and other paperwork, whether or not the paperwork must be submitted.   $ 

4.  Briefly describe any expansion of businesses currently doing business within the State of California that would result from this regulation:

ECONOMIC IMPACT STATEMENT (CONTINUED)
 B.  ESTIMATED COSTS   Include calculations and assumptions in the rulemaking record. 

1.  What are the total statewide dollar costs that businesses and individuals may incur to comply with this regulation over its lifetime?  $ 

a.  Initial costs for a small business:    $ 

b.  Initial costs for a typical business: $ 

c.  Initial costs for an individual:           $

d.  Describe other economic costs that may occur:

Annual ongoing costs:  $

Annual ongoing costs:  $

Annual ongoing costs:  $

Years:

Years:

Years:

2.   If multiple industries are impacted, enter the share of total costs for each industry: 

CA must bring its falconry exam regulations

78.70 see addendum.

  The U.S. Fish and Wildlife Service has notified CA of

of suspension. Without the proposed changes, the ability of licensed falconers to enjoy their sport is reduced.

Federal falconry regulations require an applicant take an exam administered by their state (50 C.F.R. 21.82(c)(3)). 

2,212,812 annually

(9th Circuit) opinion in Stavrianoudakis et al. v. United States Fish & Wildlife Service et al. ((2024) 108 F.4th 1128)), leaving the State vulnerable to further litigation and additional costs.

Department’s licensing authority is at risk of suspension due to inconsistency with federal falconry laws and lack of conformity with the U.S. Court of Appeals

Without the proposed changes the 

0

operations as a result of the proposed regulation changes. 

The Commission does not anticipate that any businesses currently doing business within the State will expand their

None.

this inconsistency with federal falconry regulations, potentially placing California’s falconry program at risk

1,967.50

78.70

There are indirect costs for taking the falconry exam - applicants must drive to a

0 1

to regulations for individual falconry licenses. 

No industries are affected by the proposed amendments

facility to take the exam in person.  The exam is only taken once, so no ongoing costs are anticipated. See addendum. 

into compliance with federal regulations (50 C.F.R. 21.82(c)(3)), failing to do so risks placing California’s falconry program at risk of suspension, reducing opportunity for falconers.
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

E.  MAJOR  REGULATIONS  Include calculations and assumptions in the rulemaking record. 

NOYES1.  Will the estimated costs of this regulation to California business enterprises exceed $10 million? 

If YES, complete E2. and E3  
If NO, skip to E4

Alternative 2:

Alternative 1:

2.  Briefly describe each alternative, or combination of alternatives, for which a cost-effectiveness analysis was performed: 

3.   For the regulation, and each alternative just described, enter the estimated total cost and overall cost-effectiveness ratio:

Cost-effectiveness ratio:  $

Alternative 2:  Total Cost  $

Alternative 1:  Total Cost  $

Regulation:      Total Cost  $

Cost-effectiveness ratio:  $

Cost-effectiveness ratio:  $

PAGE 3

NOYES

4.  Rulemaking law requires agencies to consider performance standards as an alternative, if a 
regulation mandates the use of specific technologies or equipment, or prescribes specific 
actions or procedures. Were performance standards considered to lower compliance costs? 

Explain:

California Environmental Protection Agency (Cal/EPA) boards, offices and departments are required to 
submit the following (per Health and Safety Code section 57005). Otherwise, skip to E4.

NOYES

4. Will the regulation subject to OAL review have an estimated economic impact to business enterprises and individuals located in or doing business in California 
exceeding $50 million in any 12-month period between the date the major regulation is estimated to be filed with the Secretary of State through12 months 
after the major regulation is estimated to be fully implemented?  

The incentive for innovation in products, materials or processes:

The increase or decrease of investment in the State: 

5.  Briefly describe the following: 

The benefits of the regulations, including, but not limited to, benefits to the health, safety, and welfare of California 
residents, worker safety, and the state's environment and quality of life, among any other benefits identified by the agency:

ECONOMIC IMPACT STATEMENT (CONTINUED)

3.  Briefly discuss any quantification issues that are relevant to a comparison 
of estimated costs and benefits for this regulation or alternatives: 

2.  Summarize the total statewide costs and benefits from this regulation and each alternative considered:

Cost:  $

Cost:  $

Cost:  $

Alternative 2:       Benefit:  $

Alternative 1:       Benefit:  $

Regulation:           Benefit:  $

(Attach additional pages for other alternatives)

If YES, agencies are required to submit a Standardized Regulatory Impact Assessment (SRIA) as specified in 
Government Code Section 11346.3(c) and to include the SRIA in the Initial Statement of Reasons. 

Performance standards were not considered as they would not have the desired effect of conforming

to federal regulations and reducing the State's risk of continued litigation. 

None. The amendments to regulations only affect individual falconers

None. The amendments to regulations only affect individual falconers who take

their examinations out of state.

who take their examinations out of state.

regulations, the Department’s licensing authority is at risk of suspension due to inconsistency with federal law; falconry opportunity would be reduced.

Without amendments to

No alternatives were identified by or brought to the attention of 

staff that would have the same desired regulatory effect; therefore, no costs and benefits were estimated for any alternatives.

1,967.500
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.   FISCAL EFFECT ON LOCAL GOVERNMENT  Indicate appropriate boxes 1 through 6 and attach calculations and assumptions of fiscal impact for the 
current  year and two subsequent Fiscal Years.

FISCAL IMPACT STATEMENT

a.  Funding provided in

b.  Funding will be requested in the Governor's Budget Act of

Budget Act of

 Fiscal Year:

vs.

$ 

, Statutes of

Check reason(s) this regulation is not reimbursable and provide the appropriate information:

a.  Implements the Federal mandate contained in

Court.

Case of:

b.  Implements the court mandate set forth by the 

$ 

Date of Election:

c.  Implements a mandate of the people of this State expressed in their approval of Proposition No.

Local entity(s) affected:

Code;

d.  Issued only in response to a specific request from affected local entity(s).

e.  Will be fully financed from the fees, revenue, etc. from:

Authorized by Section:

f.   Provides for savings to each affected unit of local government which will, at a minimum, offset any additional costs to each;

g.  Creates, eliminates, or changes the penalty for a new crime or infraction contained in

of the

or Chapter 

1.  Additional expenditures in the current State Fiscal Year which are reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

2.  Additional expenditures in the current State Fiscal Year which are NOT reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

3.  Annual Savings. (approximate)

$ 

4.  No additional costs or savings. This regulation makes only technical, non-substantive or clarifying changes to current law regulations.

5.  No fiscal impact exists.  This regulation does not affect any local entity or program.

6.  Other.  Explain

PAGE 4
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

B.  FISCAL EFFECT ON STATE GOVERNMENT  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal impact for the current 
year and two subsequent Fiscal Years.

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

It is anticipated that State agencies will:

a.  Absorb these additional costs within their existing budgets and resources.

Fiscal Yearb.  Increase the currently authorized budget level for the 

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any State agency or program.

$ 

4.  Other.  Explain

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any federally funded State agency or program.

$ 

4.  Other.  Explain

C.  FISCAL EFFECT ON FEDERAL FUNDING OF STATE PROGRAMS  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal 
impact for the current year and two subsequent Fiscal Years.

PAGE 5

FISCAL OFFICER SIGNATURE

The signature attests that the agency has completed the STD. 399 according to the instructions in SAM sections 6601-6616, and understands 
the  impacts of the proposed rulemaking. State boards, offices, or departments not under an Agency Secretary must have the form signed by the 
highest  ranking official in the organization. 
AGENCY SECRETARY

Finance approval and signature is required when SAM sections 6601-6616 require completion of Fiscal Impact Statement in the STD. 399. 

DEPARTMENT OF FINANCE PROGRAM BUDGET MANAGER

@

@

@

DATE

DATE

DATE

FISCAL IMPACT STATEMENT (CONTINUED)

Potentially, a small increase in revenue while saving the Department tens of thousands of dollars in attorney’s fees in ongoing falconry

litigation by deleting certification language and thereby eliminating remaining issues in the case, for a net benefit of approximately $458,856.20. See addendum.

4/18/2025
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STD. 399 Addendum
Amend Sections 670 and 703 of

Title 14, California Code of Regulations,
Regarding Falconry Regulations and Forms

Background

The purpose of the proposed amendments to falconry regulations is to allow the California 
Department of Fish and Wildlife (Department) to make certain provisions conform with court 
orders and federal falconry regulations.

The present regulations in Title 14, Section 670, Falconry, were adopted by the California Fish 
and Game Commission in 2013 and became operative January 1, 2014. Generally, the 
purpose of these provisions was to streamline and clarify the permitting, possession, and 
treatment of raptors for purposes of falconry as defined in subsection 670(b)(7) of the 
regulations. Possession of any live wildlife animal by persons is generally unlawful. Exceptions
are extremely limited and highly regulated; these may include zoos, sanctuaries, veterinary 
care, rehabilitation, scientific and educational activities, and the like. Only licensed falconers 
are permitted to possess, house, trap, transport, and use falconry raptors for the purpose of 
hunting or training.

In the current license year (2024) there are approximately 600 California licensed falconers,
enjoying and showcasing the sport. The number of raptors in possession varies but has 
sometimes exceeded 1,000 birds in recent license years.

The purpose of the proposed amendments is to align current falconry regulations to conform 
with court orders deleting certain certification statements, abide by federal falconry regulations 
concerning examinations, and to clarify falconers’ ability to exhibit their raptors.

Economic Impact Statement

Section A. Estimated Private Sector Cost Impacts

Question 1. Answer g. Impacts individuals

Federal falconry regulations require that a falconry applicant take an examination administered
by the state in which they wish to obtain their license (Division 50, Code of Federal
Regulations, Section 21.82(c)(3)). Presently, subsection 670(e)(3)(A)1 of Title 14, California 
Code of Regulations, allows applicants to take out-of-state falconry exams. The U.S Fish and 
Wildlife Service (USFWS) has notified California of this inconsistency with federal falconry 
regulations, potentially placing California’s falconry program at risk of suspension.

The proposed regulation would require falconers to take the California-administered falconry 
examination for which the fee is currently $69. Current regulations allow exams from other 
states for which the fee is reduced or non-existent. While this fee does not represent a new 
cost, and there are no additional fees required by this proposed regulation, this could represent
an increase for those falconers who have completed their exams in other states.  
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Section B. Estimated Costs  

Answer 1. What are the total statewide dollar costs that businesses and individuals may incur 
to comply with this regulation over its lifetime? 

Individuals taking the California falconry exam for the first time will need to pay the state’s $69 
examination fee. This fee is not adjusted by these regulations and represents a cost that 
falconers already incur by complying with federal regulations regarding state falconry 
examinations. The fee may be considered a cost to individuals who would have taken the 
examination in other states where the fees may be less or non-existent.  

Additionally, falconry examinations may only be taken in person at a testing facility administered 
by the Department. The Federal Highway Administration estimates 1that the average mileage 
for a car is 24.4 miles per gallon, and the statewide average gas price is estimated to be $4.85 
per gallon as of February 19, 20252. Assuming an applicant drives 40 miles to a testing facility 
and consumes roughly two gallons of gas, the indirect transportation cost for individuals is 
estimated to be $9.70. Currently there are approximately 20 to 25 individuals who may decide 
to take the examination in state and who would be faced with these costs. Assuming that 25 
applicants elect to pay the examination fee and incur the transportation costs, the average cost 
for individuals is $78.70 with a combined cost of $1,967.50. 

Section C. Estimated Benefits  

Answer 3. What are the total statewide benefits from the regulation over its lifetime? 
$2,212,812 annually 

USFWS has notified California of its inconsistency with federal falconry regulations, which 
potentially places California’s falconry program at risk of suspension. The Department’s license 
data indicates that approximately 596 falconers purchased or renewed a license in 2024 (note: 
2024 licensing data has not been finalized and there may be an increase as those final tallies 
are completed). If the Department’s falconry program were de-certified by USFWS, existing 
falconers would lose the authority to possess their falconry raptors and use their raptors as a 
means of take.  

The USFWS’s 2022 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation3 
estimated that a hunter spends approximately $3,264 ($3,688.02 adjusted for 2025 dollars) in 
a season. Trip-related expenditure items include food, drink, refreshments, lodging, public and 
private transportation, airfare, charter, guide, package, and pack trips, public and private land 
use, heating and cooking fuel, equipment rental, and boating expenses. The survey does not 
include distinctions for different types of hunting practices, so for the purposes of this analysis 
we assume that falconers have the same seasonal spending pattern. Assuming the number of 
falconers is at least 600 individuals based on incomplete license data for 2024 and applying 
the $3,688.02 per spender figure from the USFWS’s 2022 survey yields an annual value of 
approximately $2,212,812 for recreational hunter spending. 

 
1 Federal Highway Administration. Highway Statistics 2021, Table VM-1. 
2 AAA Fuel Prices 
3 2022 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation | FWS.gov 
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Section D. Alternatives to the Regulation  

Answer 1. List alternatives considered and describe them below. If no alternatives were 
considered, explain why not: 

No alternatives were identified by or brought to the attention of staff that would have the same 
desired regulatory effect.  

Not amending the regulations would leave the Department out of conformity with the opinion 
issued by the U.S. Court of Appeals, 9th Circuit, in the case Stavrianoudakis et al. v. United 
States Fish & Wildlife Service et al. ((2024) 108 F.4th 1128)), leaving the Department 
vulnerable to further litigation and additional costs.   

Not making the other proposed changes (i.e., allowing applicants to continue to take out-of-
state exams) would place the Department’s licensing authority at risk of suspension because it 
would continue to be inconsistent with federal falconry laws.  

Fiscal Impact Statement 

Section A. Fiscal Effect on Local Government 

Answer 5.  No Fiscal impact exists. This regulation does not affect any local entity or program. 

Section B. Fiscal Impact on State Government 

Answer 4. Other.  

This regulation does not affect any state agency or program outside of the Department and 
does not create any new duties or requirements for Department staff that are outside of their 
existing duties. The proposed regulations may save the Department hundreds of thousands of 
dollars in attorney’s fees in the ongoing falconry litigation by deleting the certification language 
and, thereby, eliminating the remaining issues in the case related to conformity with the opinion 
issued by the United States Court of Appeal, 9th Circuit, in the case Stavrianoudakis et al. v. 
United States Fish & Wildlife Service et al. ((2024) 108 F.4th 1128)). The lawsuit, filed over six 
years ago, is ongoing; to date, the Department has paid approximately $457,131 in attorney 
fees ($282,131 to the California Department of Justice and $175,000 in plaintiff’s attorney fees) 
to defend the Department; the proposed regulatory amendments could end the lawsuit, 
minimize further payment of fees, and allow Department staff to work on other priorities. 

The Department anticipates that an estimated 20 to 25 falconry applicants may start to take 
the California-administered Falconry examination, as the proposed regulations conform to 
federal regulations that prevent falconers from taking tests administered by other states where 
the cost may be lower. Under the current $69 fee for the California falconry examination, this 
could net the Department anywhere between $1,380 and $1,725 in additional fee revenue.  

In combination, the collection of additional fee revenue (assuming 25 applicants pay the 
examination fee) and the savings from not having to pay up to $457,131 in additional attorney 
fees yields a fiscal benefit of approximately $458,856 for the Department.  

Section C. Fiscal Effect on Federal Funding of State Programs  

Answer 3. No fiscal impact exists. This regulation does not affect any federally funded State 
agency or program. 
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State of California 
Department of Fish and Wildlife 

Signed original on file, 
received June 3, 2025 

M e m o r a n d u m 

Date:  May 30, 2025 

To:  Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

From: Charlton H. Bonham 
Director 

Subject: Public Comment Response and Pre-Adopt Memorandum for Proposed Amendments 
to Sections 670 and 703, Falconry Regulations and Forms (Agenda Item for the June 
11-12, 2025, Fish and Game Commission Meeting) 

The Department of Fish and Wildlife (Department) has prepared this memorandum in response 
to comments received regarding proposed amendments to Sections 670 and 703, Falconry 
Regulations and Forms, Title 14, California Code of Regulations, to make certain provisions of 
the Falconry regulations conform with court orders regarding certain Certification statements, 
abide by federal Falconry regulations concerning examinations, and to clarify falconers’ ability 
to exhibit their raptors. The Department has summarized and prepared responses to these 
comments in Attachment 1 and does not recommend making any changes to the proposed 
rulemaking. 

If you have any questions regarding this matter, please contact David Kiene, Office of General 
Counsel.  For the purpose of the memorandum and responses to comments, inquiries should 
be directed to regulations@wildlife.ca.gov. 

ec: Chad Dibble, Deputy Director 
Wildlife and Fisheries Division 

 Scott Gardner, Branch Chief 
Wildlife Branch 

Matt Meshriy, Upland/Small Game Biologist 
Wildlife Branch 

David Kiene, Attorney IV 
Office of General Counsel 

Xao Yang, Staff Services Manager 
License and Revenue Branch 

Robert Pelzman, Assistant Chief 
Law Enforcement Division 

Megan Cisneros, Lieutenant (Spec) 
Law Enforcement Division 

Ona Alminas, Env. Program Manager 
Regulations Unit 



Melissa Miller-Henson, Executive Director 
Fish and Game Commission 
May 30, 2025 
Page 2 
 

Mike Randall, Regulations Analyst 
Regulations Unit  

Dixie Van Allen, SSMI, Regs Program Manager. 
Fish and Wildlife Commission  

Ari Cornman, Wildlife Advisor 
Fish and Game Commission 

Jenn Bacon, CESA Analyst 
Fish and Wildlife Commission 
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 Commentor Name, 
Affiliation, Format, Date 

Comment Response 

1 Thomas Stephan 

Email 05/06/2025 

1-a. Signing a certification 
relinquishing constitutional rights is 
coercion. 

1-b. Wardens seized his birds 
without a warrant in 2011, costing 
him business opportunities. 

1-c. California is not a legitimate 
governmental entity and threatens to 
take legal action on that basis.  

1-a. Comment noted. A proposed amendment would permanently 

delete this portion of the certification. 

1-b. Comment noted. However, this comment is not directly related 

to the substance of the proposed regulation. 

1-c. Comment noted. However, this comment is not directly related 

to the substance of the proposed regulation. 

2 Thomas Stephan 

Email 05/09/2025 

2-a. Forcing citizens to obtain a 
falconry license is null and void 
under the U.S. Constitution. 

2-b. Someone refusing to sign away 
4th Amendment rights to obtain 
falconry license may lose their 
property. 

2-c. It is illegal to force citizens to 
obtain licenses. 

2-a. Comment noted.  However, this comment is not directly 
related to the substance of the proposed regulation. 

2-b. Comment noted.  A proposed amendment would permanently 
delete this portion of the certification. 

2-c. Comment noted.  However, this comment is not directly 
related to the substance of the proposed regulation. 

3 Thomas Stephan 

Email 05/14/2025 

3-a. Provided a summary of the 
history of the United States and 
claims that California is not a 
legitimate governmental entity and 
all of its employees and officers lack 
standing; he does not consent to 
what he views as coercion by an 
illegitimate government; declares 
laws of the U.S. void, including the 
Migratory Bird Treaty Act. 

3-b. Forcing someone to sign away 
4th Amendment rights to obtain a 
falconry license is illegal. 

3-a. Comment noted.  However, it is not directly related to the 

substance of the proposed regulation. 

3-b. Comment noted.  A proposed amendment would permanently 

delete this portion of the certification. 

3-c. Comment noted. However, this comment is not directly related 

to the substance of the proposed regulation. 

3-d. Comment noted.  However, this comment is not directly 

related to the substance of the proposed regulation. 
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 Commentor Name, 
Affiliation, Format, Date 

Comment Response 

3-c. Requiring citizens to obtain 
falconry licenses and pay fees is 
illegal. 

3-d. Recites experience as a 
falconer. 

4 Karl Kerster 

Oral Comment at 
Commission Meeting 
05/14/2025; 

Email exhibit, submitted 
05/14/2025 

4-a. Suggest tabling/amending 
regulation proposal because it won’t 
achieve goals. 

4-b. Disputes that federal regulations 
do not allow applicants to take out-
of-state examinations; claims exhibit 
he provided shows that the Federal 
Falconry Coordinator explained that 
there is no Federal requirement that 
applicants must take in-state 
examinations.  

4-c. Falconry examination contains 
errors and does not comply with 
A.D.A. 

4-d. Prohibiting out of state exams 
will make California out of 
compliance by not having reciprocity 
with other states. 

4-a. The Commission disagrees that this regulation proposal will 
not achieve its stated goals.   

4-b. The Commission disagrees.  Federal regulations require a 
person who wishes to obtain an Apprentice license to “correctly 
answer at least 80 percent of the questions on an examination 
administered by the State…under which you wish to obtain a 
falconry permit.” (50 C.F.R. 21.82(c)(3) and (4)(ii).) There is no 
Federal provision allowing an applicant to take an examination 
from a different state. Similarly, nowhere in the exhibit does the 
Federal Falconry Coordinator state that an applicant could take an 
examination from another state. 

4-c. Comment noted. However, this comment is not directly related 
to the substance of the proposed regulation. 

4-d. The Commission disagrees that this regulation proposal will 
make the State of California out of compliance with any reciprocity 
agreement requirement. 

5 Peter Stavrianoudakis 

Oral Comment at 
Commission Meeting 
05/14/2025 

5-a. Objects to provision in falconry 
regulations allowing the Department 
to conduct unannounced inspections 
(14 C.C.R., section 670(j)(3)(A)). 

5-b. Department’s claim that 
changing unannounced inspection 
regulation would result in the 
elimination of falconry regulations 
because it would conflict with 

5-a.  Comment noted. However, the unannounced inspection 
provision is not directly related to the substance of the proposed 
regulation. 

5-b.  The unannounced inspection provision is not directly related 
to the substance of the proposed regulation. With respect to the 
proposed amendments to the exhibiting provision (14 C.C.R., 
section 670(h)(13)(A)), these amendments will make this provision 
consistent with language in this regulation the Department is no 
longer enforcing pursuant to a November 22, 2022 court order in 
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 Commentor Name, 
Affiliation, Format, Date 

Comment Response 

Federal regulations is false because 
the Department is also proposing 
amending regulations addressing 
exhibiting that would deviate from 
Federal regulations.  

5-c. Proposed regulation amending 
certification provision will not 
eliminate ongoing lawsuit because it 
would not address the central issue, 
i.e., the presence of the 
unannounced inspection provision in 
the falconry regulations, which the 9th 
Circuit Court of Appeal found 
“offensive”. Failure to address this 
issue is “cowardly.” 

5-d. The Department could obtain a 
search warrant instead of surprising 
falconers with unannounced 
inspections.     

an ongoing lawsuit against the Department. The United States 
Fish and Wildlife Service, which administers the Federal falconry 
program, signed a stipulation in which the Department agreed to 
not enforce these provisions; this stipulation later became the 
basis of this court order. 

5-c The Commission disagrees. The 9th Circuit Court of Appeal 
expressly disfavored license certification provisions requiring 
falconry license applicants to sign a certification on their 
applications stating that they 1) understand their facilities, 
equipment, or raptors are subject to unannounced inspections, 
and 2) have read, understand, and agree to abide by the 
applicable provisions of the Fish and Game Code and regulations 
promulgated thereto, because these provisions are 
unconstitutional conditions. Deleting this provision should resolve 
this issue and help conclude the lawsuit. The Court did not rule on 
the constitutionality of the unannounced inspection provision, and 
instead dismissed plaintiff’s unannounced inspection claim for lack 
of standing 

5-d. Comment noted. However, this comment is not directly related 
to the substance of the proposed regulation. 

6 Doug Alton 

Oral Comment at 
Commission Meeting 
05/14/2025 

6-a. Opposes inclusion of 
unannounced inspection provision in 
the falconry regulation; the 
unannounced inspection provision 
has limited support; and authority for 
California regulations come from 
Federal regulations, and in turn, 
authority for Federal regulations 
comes from the Migratory Bird Treaty 
Act, which requires officers to obtain 
search warrants before conducting 
inspections. 

6-a. Comment noted. However, this comment is not directly related 
to the substance of the proposed regulation. 
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From: Tom Stephan <imdujour1@gmail.com> 
Sent: Tuesday, May 6, 2025 06:04 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Quo Warranto.  

 
To: CDFG Commission. 
From: Thomas Stephan, former California licensed falconer. 
 
 In order to obtain a falconry license in California, the applicant must pay a fee and allow themselves to 
sign away their 4th Amendment rights. 
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No state or federal agency may turn a right into a privilege in order to charge a fee, MARBURY vs. 
MADISON 1803. 
 
 Many years ago, the California Dept. of Fish and Game forced me into signing away my 4th Amendment 
rights to be a falconer. This is coercion. Coercion is protected against by the 16th, the anti slavery 
Amendment.  
 
 Over a decade ago, 2011 as I recall, men with guns from this department, came onto my property four 
times without a warrant. As my Constitutional rights are "Unalienable". I can't have a lien put on them, no 
matter what I may or may not have signed. 
 
 These men who ostensibly took an oath to DEFEND the Constitution FOR the United States, seized my 
raptors "in place" at 5:25 p.m. on Christmas Eve. Then, piled mental much anguish on me for 
approximately the next six months, ultimately removing them on my birthday, June 29 while I was away at 
work. It was 107° that day. The birds barely survived. I never saw any of my precious hawks and falcons 
that I loved again. I have been without raptors here ever since. 
 
  At the time, I had a thriving falconry based bird control company, as seen on Animal Planet and National 
Geographic television channels. My raptor progeny was used in my company's contracts for the USAF 
and it's contractors- Lockheed Martin, Northrup Grumman, Boeing and many others in the private 
sector.  The other progeny were sold to fellow falconers. 
 
 By seizing them, then removing my raptors in order  to take my falconry license away, this department 
has deprived me of over a decade of income, totalling many hundreds of thousands of dollars. 
 
 
  Lately it has come to my attention that this "State of California" a "government agency" is actually a 
franchise under a US government corporation (15a.) https://www.law.cornell.edu/uscode/text/28/3002 
.  
 
 When an employee aka, an agency of WE THE PEOPLE vacates their position as government, then enters 
into commerce, that agency loses it's standing  as a legitimate government agency because it no longer 
serves We The People but serves only its shareholders. 
 
 This potentially changes all that been foisted upon me in the past. As such, I no longer presume that the 
"State of California" is a legitimate government agency.  As it looks to me today, by popular vote on 
November 8th, 1960, the "State of California" lost its charter. 
 I wish for this Commission to prove to me it's legitimacy by showing me where in the 1872 Bear Flag 
Republic is its charter, which allows it to operate as a legitimate government agency. 
 
  I will be available at the next Commission meeting in the event any of the commissioners want to 
discuss this item which is not in the docket yet. If they decline to discuss these issues on such short 
notice, I wish to be put on the docket for the next Commission meeting.  
 
 If blocked from that meeting, I will serve the Dept a writ of Quo Warranto. 
 
 In Liberty, Thomas N. Stephan. 
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From: Tom Stephan <imdujour1@gmail.com>  
Sent: Friday, May 9, 2025 7:44 AM 
To: FGC <FGC@fgc.ca.gov>; Tom Stephan <tom@air-superiority.com> 
Subject: AB Initio. 

 
   

 
  

     
 
  

 
 

 
 

To: California Fish and  Game Commission.
From.: Thomas Stephan.

Subject :  AB INITIO.  Falconry license requirement.

  Forcing an applicant to require a falconry license is void AB INITIO as it doesn't exist, it never occured
because it only applies to contracts with franchises i.e. the "State of California" a franchise under the 
USA inc. (15a)  https://www.law.cornell.edu/uscode/text/28/3002
We the people are not required to prove an analogy.
  This franchise status is lacking full disclosure, making the contract null and void. Forced licensing 
makes the contract null and void as well, as it violates Constitutional law, the Supreme Law.
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 If an applicant refuses to sign away his 4th amendment rights to obtain a falconry license, he is denied 
the ability to house raptors, raptors that belong to him/ her as all the resources of this state and nation 
belong to We The People.  
 
 Forcing an sovereign American is coercion.  Any participation in  coercion lacks true content because it 
strips away fundamental rights, making the requirement void AB INITIO. In other words it's VOID, non 
contestable and non existent in all law, Land, Air and Water law. 
 
 The sovereign American and free Californian under the 1849 Republic, does not beg the agent, the "State 
of California" as we are the authority. 
 
 Declaration: I do not consent to compelled servitude under color of law. Further, I assert any contract 
obtained under threat or coercion is a loss of rights and is now void AB INITIO. 
 
  The "State of California" must now show  the People their lawful authority jurisdiction and voluntary 
consent without invoking legal fictions. 
 
 Constitutional law reads that which is void does not require rebuttal, only repudiation. This repudiation 
is hereby declared. 
 
  This is a notice of revocation of non consent of servitude and jurisdiction. Unchallenged and rebutted 
point for point with full liability for peonage, in the 13th Amendment, is admission. 
 
  Forced licensing requirements reduce individuals to economic and political slaves, violating the 13th 
Amendment which abolished involuntary servitude and thr principal of self determination. 
 
  If I cannot exercise rights without submitting to a system that makes  me a commodity, I'm forced into a 
system of statutory bondage. Any compelled contract is a void AB INITIO  because I am a living man, not 
a legal fiction. 
 
 Thank you, Thomas N. Stephan. 
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To: The California Dept. of Fish and Game Commission. 
From: Thomas Stephan’. 
Subject: Falconry License, Ab Initio. 

The Organic Act of 1871 set aside the Founder’s Common Law aka “law of the Land and Soil ”, usurping it with the Bank of London’s British sea commerce banking law aka “statute law’ (think attorneys passing the B.A.R. or the “British Accredited Registry”).

At that time our nation became a corporation with the passage of the Organic Act of 1871. (15a.) 28 USC 3002. They never disclosed the change. Without full and honest disclosure, this contract was/is null and void. 

In 1879, the Constitution FOR The United States of America was then rewritten to read Constitution OF the United States, now it is no longer a rule book for the government but for We The People! This was and still is a foreign invasion / hostile takeover at best. We are at war domestically. At that time, all the states, counties and cities became subsidiaries of the federal corporation, even Republics like the former “Bear Flag Republic” for California, a free and independent state.  

The state of the “state of California” is an affiliate franchise which was created through the federal corporation’s 1879 State of California Constitution. This new document set aside the Bear Flag Republic. This fraudulent state of the “state of California” government is masquerading as a legitimate government even today. The creation of offices outside of the original Republic was an ULTRA VIRES act, acting in excess of delegated power and authority. This is the one and the same State government here today. 

The requirement for a falconry license is void, Ab Initio because contracts signed under duress or coercion are agreements made without full disclosure or consent, are null and void. It is as if the contract never happened. Any arrangement that violates Supreme Law, the Constitution for the United Sates of America is ab Initio. Dead on arrival. 

Changing a right, falconry, into a privilege, falconry license, in order to charge a fee is a violation of the Marbury vs. Madison case, 1803. Charging a fee for a falconry license is a forced licensing scheme. Any attempt by a De Facto government is an attempt to coerce an applicant into signing into a contract that lacks standing. 

The forced signing away of a California falconers 4th Amendment right to protection from unlawful warrantless search and seizure is criminal violation by those who took an oath to DEFEND the Constitution and is in itself,  a criminal violation.  There are three elements to an oath. Rarely in modern times are they uttered in full sequence and correct diction. One has to wonder how these persons become bonded. 

Coercion is slavery and is protected against by the 13th, the Anti-Slavery Amendment. Coercion forces participation into a contract that lacks true consent and strips fundamental rights. The contract for a falconry license is currently a void contract and is Ab Initio, nonexistent in Common Law. 

We The People are the body sovereign. We are free. I am free. We do not beg the agent, the State, for permission. 

STATEMENT: I do not consent to being compelled by the De Facto state government to Servitude under Color of Law. I assert any contract obtained under threat, coercion or loss of rights is void Ab Initio as is the state licensing requirement for falconry. 

Charging a fee to issue a privilege infringes on the People’s Rights in Common law to own property, in this case, our raptors. Our time and money are our property. All the resources of our country belong to We The People, raptors included. 
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You, the state of the “state of California”, heretofore known as the “franchise”, must now show lawful authority jurisdiction and voluntary consent without the invocation of legal fictions, i.e. names in all caps, fraudulent undisclosed birth trusts, Citizens named as CITIZEN debt slaves via the 14th Amendment. Because the USA inc. is a for-profit corporation serving a board with profit and not representing We the People, all of its acts are nullified,including the Migratory Bird Treaty, the MBTA. 
Notice of revocation: If no lawful authority is proven by you and or all listed points are not rebutted, a writ of Quo Warranto will follow. We are free men and women living on the land and soil of this once great nation, not in a British ship full of land pirates. 
My birds, my home, my credit and nest egg savings were the sum of my life’s work. I am now a financially broken due to Department of Fish and Game corruption and seizure.  
The loss of income made it unable for me to pay property taxes. A lien was then put on my home. Due to the loss of income from the loss of my birds and subsequent loss of my bird control contracts, I lost my home. I would have paid off the mortgage in another two years. It was appraised at the time of default for $650,000.  
My wife and I suffered emotionally and tragically from this hostile takeover from the franchise. I loved my birds. Some were arctic in lineage. The wardens seized my raptors “in place” at 5:25 p.m. Christmas Eve and came back 6 months later on my birthday to crate them for transport while I was at work. It was 107 degrees that June 29th, the day they chased them around with nets. They were in terrible condition and as a result, nearly dead the recipient told me. What a cruel thing to do to innocent animals just to “teach me a lesson”. 
Even my wife was traumatized by the unlawful seizure. “Snitch” our national champion racing Jack Russel terrier was kicked and injured her spine. She was never the same and never raced again. 
The Supreme court and the U.S. Constitution reads, “That which is void does not require rebuttal, simply repudiation”.  
Affidavit of status: The revocation of consent to servitude and jurisdiction stands as unchallenged facts unless rebutted point for point, under oath and full liability. 
Peonage 18 USC1590, protected us with fines and imprisonment for any persons that force coercion. Forced licensing requirement schemes functionally reduce individuals to economic and political slaves, violating the 13th Amendment which abolished involuntary servitude. 
The principle of self-determination dictates that if We The People cannot exercise our rights without submitting to a system that commodifies us, we are in a state of STATUATORY bondage. 
This nation belongs to We The People. This federal and state of the “state government of California”, its departments, courts, judges, DA’s, attorneys, politicians, senators, some sheriffs, governors, counselors, clerks, mayors, county and state commissioners and wardens lack standing. All have participated in the deception, exploitation and the destruction of the people that you/ they are supposed to serve.  
The tide is turning. Previously vacant California counties are almost all now reinhabited under the original 1849 California Republic Constitution. The Founder’s Common law is soon to make its triumphant return. The time remaining for this corporate corruption is short indeed. The U.S. corporation is dead. President Trump bankrupted the phony corporation. All the corporation’s assets are now in receivership, its buildings, its land, its minerals and wealth. We the debtors are now We the creditors. The United States Republic is restored.  
The treasonous power once wielded to defraud and manipulate We The People is over. Most states are aware of this fact. You just have not become aware yet. But soon you will. The People are awake. The crimes of financial fraud, theft of property, judicial misconduct and political treachery are no longer hidden. Military oversight and tribunals are coming. 
The system that protected federal and state fraud is being dismantled. Soon there will be nowhere to hide. The time of corruption is over. 

Let Freedom Ring. 
Thomas N. Stephan, former falconer. 



Subject:  RE:  [EXTERNAL]  RE:  out  of  state  residents  taking  falconry  examination?
From:  "Huetter,  Melanie@Wildlife"  <Melanie.Huetter@wildlife.ca.gov>
Date:  11/9/2021,  8:09  AM
To:  "Pagel,  Joel"  <Joel_Pagel@fws.gov>,  "Rowe,  Stacy  A  -  DNR"  <Stacy.Rowe@wisconsin.gov>,  "Ruiz,
Teresa  X  (DEC)"  <Teresa.Ruiz@dec.ny.gov>,  "Rivers,  Naomi  R  -  DNR"  <naomi.rivers@wisconsin.gov>,
"Battistone,  Carie@Wildlife"  <Carie.Battistone@wildlife.ca.gov>,  "George,  Brent@Wildlife"
<Brent.George@wildlife.ca.gov>

(3) to

Good  morning  all,

Jeep,  thank  you  for  starting  this  conversation.  The  sponsor  who  told  this  apprentice  to  take  the  Wisconsin  online  exam
is  known  to  have  20+  apprentices  at  a  time,  and  has  a  history  of  trying  to  get  around  falconry  regulations.  If  online
exams  are  easily  available,  I  expect  every  one  of  his  apprentices  to  take  their  exam  this  way.

Thank  you,

Melanie  Huetter
License  and  Revenue  Branch,  Special  Permits
California  Department  of  Fish  and  Wildlife
P.O.  Box  944209
Sacramento,  CA  94244-2090
Phone:  (916)  928-5849

From:  Pagel,  Joel  <Joel_Pagel@fws.gov>
Sent:  Tuesday,  November  9,  20218:03  AM
To:  Rowe,  Stacy  A  -  DNR  <Stacy.Rowe@wisconsin.gov>;  Ruiz,  Teresa  X  (DEC)  <Teresa.Ruiz@dec.ny.gov>;  Rivers,  Naomi
R  -  DNR  <naomi.rivers@wisconsin.gov>;  Huetter,  Melanie@Wildlife  <Melanie.Huetter@wildlife.ca.gov>;  Battistone,
Carie@Wildlife  cCarie.Battistone@wildlife.ca.gov>
Subject:  Re:  [EXTERNAL]  RE:  out  of  state  residents  taking  falconry  examination?

Stacy,

Yes,  the  person  with  the  CA  phone  number  is  potentially  one  of  the  people  in  question...  Not  sure  if  it  is  a
one  time  thing;  that  is  why  I  posed  the  question;  something  for  us  all  to  think  about  though.  The  federal
regs  state:

 Taking a Test to qualify for a falconry permit.   Before  you  are  issued  an
Apprentice  permit  you  must  correctly  answer  at  least  80  percent  of  the  questions  on

lof4  5/13/2025,11:57  PM
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Item No. 14 

Staff Summary for April 16-17, 2025 
(For background purposes only) 

Author: Ari Cornman  1 

14. Western Joshua Tree Conservation Plan

Today’s Item Information ☒ Action ☐ 

Receive a summary of initial comments on and discuss the draft Western Joshua Tree 
Conservation Plan. 

Summary of Previous/Future Actions  
Action Date 

• Determined that listing western Joshua tree under the 
California Endangered Species Act may be warranted 

September 2020 

• Public notice that western Joshua tree is protected as a 
candidate species under the California Endangered 
Species Act 

• Received from Department the draft Western Joshua 
Tree Conservation Plan 

October 2020 

December 11-12, 2024 

• Discussed draft plan February 12-13, 2025 

• Today receive update from the Department and 
discuss draft plan 

April 16-17, 2025 

• Potentially take action on draft plan June 18-19, 2025 

Background 

At its September 2020 meeting, the Commission determined that listing western Joshua tree 
(WJT; Yucca brevifolia) under the California Endangered Species Act (CESA) may be 
warranted and accepted for consideration the petition submitted to list WJT as threatened or 
endangered. The Commission provided public notice of that decision; consequently, WJT is a 
candidate species under CESA. 

In March 2022, the Department completed and made publicly available a status review report 
for WJT, as required under CESA. On July 10, 2023, the Governor signed the Western Joshua 
Tree Conservation Act, authorizing the Commission to postpone final consideration of the WJT 
CESA petition until the Department submits an updated status review, no later than January 1, 
2033. Among other provisions, the act requires the Department to draft a conservation plan for 
WJT in collaboration with the Commission, governmental agencies, California Native American 
tribes, and the public. The plan must: 

• incorporate a description of management actions necessary to conserve WJT and 
objective, measurable criteria to assess the effectiveness of such actions;  

• include guidance for avoiding and minimizing impacts to WJT and protocols for the 
successful relocation of western Joshua trees; and 

• include tribal co-management principles, provide for the relocation of western Joshua 
trees to tribal lands upon request from a tribe, and incorporate traditional ecological 
knowledge. 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=183565&inline
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202320240SB122&inline
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202320240SB122&inline
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The Department submitted a draft Western Joshua Tree Conservation Plan to the Commission 
(exhibits 1 and 2), which was publicly received at the Commission’s December 2024 meeting. 
The act further stipulates that the Commission “shall take final action” on the plan by June 30, 
2025, and that the Department and Commission periodically review and update the plan if 
necessary. 

At the Commission’s February 2025 meeting, the Department gave a presentation describing 
how the draft plan was developed and the contents of the draft plan and its appendices. The 
Commission received public comments on the draft plan and discussed elements of the plan, 
the process laid out in the act, and the next steps in revising the draft plan. During discussion, 
the Commission requested that the Department provide additional opportunities (i.e., workshop) 
for the public to engage with the Department on the plan. 

Today’s Update  

Today, the Commission will receive a presentation from the Department providing a summary 
of the feedback received to date, the workshops and outreach since the last Commission 
meeting, and plan amendments the Department proposes (Exhibit 3). The Commission will 
also hear public comments and provide additional feedback on the draft plan, in anticipation of 
considering final action on the plan in June 2025. The Department has summarized anticipated 
changes based on prior comments (Exhibit 4). 

Significant Public Comments 

1. Five scientists from the Ecology and Evolutionary Biology Department at the 
University of California Santa Cruz urge the Commission to consider comments and 
recommendations to the plan, including incorporating more realistic emissions 
scenarios, prioritizing areas with climatically suitable habitat loss, facilitating dispersal, 
increasing groundwater research, expanding the effectiveness criteria, and prioritizing 
recruitment and nurse trees (Exhibit 5). 

2. The California Construction and Industrial Materials Association requests the 
Department’s annual report assessing the conservation status of WJT, as required by 
California Fish and Game Code Section 1927.7, to be able to review the plan, and 
urges that the plan incorporate an accurate climate refugia map (Exhibit 6). 

3. Preservation Ranch suggests some changes to the plan, including more specificity 
regarding climate refugia, greater emphasis on federal coordination, and increased 
transparency on the conservation fund and its coordination with other funding sources 
(Exhibit 7). 

4. The Large-Scale Solar Association elaborates on concerns with buffer zones, seed 
collection, and tree relocation protocols, and requests more time for public 
engagement before the Commission acts on the plan (Exhibit 8). 

5. Eight environmental organizations state that the plan will help fill knowledge gaps, 
contemplates the need for separate guidance for developed and undeveloped areas, 
and advocates for the siting of renewable energy projects to avoid impacts to habitats, 
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The organizations generally agree with the determinations and management actions 
proposed in the plan (Exhibit 9). 

6. The Mojave Desert Land Trust communicates its support for the plan and recounts its 
part in founding the Joshua Tree Conservation Coalition. The trust stresses the 
nonregulatory, collaborative, and voluntary nature of the plan (Exhibit 10). 

7. A commenter submits a suggested process to allow more flexibility in certain aspects 
of WJT permitting, including California Environmental Quality Act compliance, impacts 
to tree roots (including in urban areas), tree censusing, mitigation, tree relocation, 
dead trees, and issuance timelines. The commenter includes a “Suggested Joshua 
Tree Permit Matrix” to illustrate some of these ideas (Exhibit 11). 

8. Four commenters, including the Sierra Club’s California/Nevada Desert Committee, 
broadly support the plan, its goals, and its measures. One commenter includes a 
video demonstrating the variety of insects attracted by Joshua tree blooms, and 
another states that the fees charged for removing trees are too low to provide 
adequate protection (Exhibit 12). 

9. Three commenters express concerns with the plan and WJT permitting, including the 
size of the ground disturbance avoidance buffer around trees, inhibiting the Yucca 
Valley sewer project and potentially preventing residents from connecting to the sewer 
line, and the amount of fees borne by homeowners (Exhibit 13). 

Recommendation (N/A) 

Exhibits 

1. Draft Western Joshua Tree Conservation Plan Volume 1, received November 22, 
2024 

2. Draft Western Joshua Tree Conservation Plan Volume 2: Appendices, received 
November 22, 2024 

3. Department presentation 

4. Summary of Changes to Western Joshua Tree Conservation Plan, received from 
Department on April 2, 2015 

5. Letter from five scientists at the University of California Santa Cruz, received April 2, 
2025 

6. Letter from Adam Harper, Senor Director of Policy, California Construction and 
Industrial Materials Association , received April 1, 2025 

7. Letter from Heidi Brannon, Preservation Ranch, March 31, 2025 

8. Letter from Shannon Eddy, Executive Director, Large-Scale Solar Association, 
received April 3, 2025 

9. Letter from eight environmental non-governmental organizations, received April 3, 
2025 

10. Email from Krystian Lahage, Mojave Desert Land Trust, received April 3, 2025 

11. Letter from Julie Gilbert, received April 3, 2025 
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12. Emails from four commenters, received March 7, 2025 through April 3, 2025 

13. Emails from three commenters, received March 9 through March 26, 2025 

Motion (N/A) 



State of California 
Department of Fish and Wildlife 

M e m o r a n d u m  
Date: May 27, 2025 

To: Melissa Miller-Henson 
 Executive Director 
 Fish and Game Commission 

From: Charlton H. Bonham 
 Director 

Subject: Western Joshua Tree (Yucca brevifolia) Conservation Plan  

The California Department of Fish and Wildlife (Department) is providing the attached 
Draft Western Joshua Tree Conservation Plan (Conservation Plan) revision date June 
2025, for the California Fish and Game Commission’s (Commission) approval 
pursuant to the Western Joshua Tree Conservation Act, Fish and Game Code section 
1927 et seq. This revised Conservation Plan is based on the best scientific information 
currently available to the Department and has been completed in collaboration with 
governmental agencies, California Native American Tribes, and the public (Fish & G. 
Code, § 1927.6, subd. (a)). 

The revised Conservation Plan incorporates a description of management actions 
necessary to conserve the western Joshua tree, and objective, measurable criteria to 
assess the effectiveness of such actions. This revised Conservation Plan addresses 
comments provided by various governmental agencies, California Native American 
tribes, and the public. The Department has completed its submission requirements to 
the Commission.  

If you have any questions or need additional information, please contact Ryan Mathis, 
Acting Branch Manager, Habitat Conservation Planning Branch at (916) 704-6177 or 
by email at wjt@wildlife.ca.gov.  

Attachment 

ec: Joshua Grover 
Deputy Director 
Ecosystem Conservation Division  

Ryan Mathis 
Acting Branch Manager 
Habitat Conservation Planning Branch 

Isabel Baer 
Environmental Program Manager 
Habitat Conservation Planning Branch 

Drew Kaiser 
Senior Environmental Scientist (Specialist) 
Habitat Conservation Planning Branch 
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TRIBAL RECOGNITION,  
LAND ACKNOWLEDGEMENT, AND  
CDFW ACTION COMMITMENT 
The California Department of Fish and Wildlife (CDFW) recognizes that the lands we care for 
were originally and are still inhabited and cared for by California Native American tribes. We 
honor and pay respect to their elders and descendants — past, present, and emerging — as 
they continue their relationship with these lands. These Tribes continue to maintain their 
political sovereignty and cultural traditions as vital members of Joshua tree habitat. We 
acknowledge their tremendous contributions to the lands managed by CDFW and thank 
them for their ongoing stewardship. It is important to CDFW that we be inclusive of these 
contributions and provide the ability for Tribes to carry forward these traditional cultural 
teachings, reflecting our relationships and commitment to righting historical wrongs and 
bringing California Native American people back to the land to help in the restoration and 
healing of California. 

CDFW recognizes the importance of taking action to support tribal values, traditions, and 
interests. The Western Joshua Tree Conservation Plan embodies the intent for action through 
co-management of western Joshua tree conservation with Tribes. Tribal co-management 
planning and strategies also incorporate Traditional Ecological Knowledge. CDFW is preparing 
the Conservation Plan in collaboration with California Native American tribes and the Native 
American Land Conservancy. Tribes participating in consultation with CDFW as of the date of 
publication of the Conservation Plan are listed in Section 3.1 and Appendix C. CDFW will 
continue ongoing consultation with Tribes to further refine actions based on tribal input and 
co-management participation in the conservation of western Joshua tree and its habitat.  
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FOREWORD 
Western Joshua trees are beloved members of California's spectacular 
biodiversity. They are emblematic of Mojave Desert vegetation and 
Native American tribes have nurtured and coexisted with Joshua trees 
since time immemorial. Their spiky silhouettes have long captivated our 
interest, and their survival in desert ecosystems is a testament to life’s 
ability to adapt. But western Joshua trees are facing an increasing 
variety and intensity of threats. Climate change, habitat loss, and 
wildland fire are the primary threats to western Joshua tree and 
represent significant challenges for us to overcome.  

With this Western Joshua Tree Conservation Plan, we hope to lay the groundwork for long-term 
conservation of the species and the desert ecosystems on which it depends. Our conservation 
work will depend on science including Traditional Ecological Knowledge, principles of tribal 
co-management, and collaboration to succeed. Conservation of western Joshua tree will not 
be easy, but I believe that we can do it through dedicated partnerships with California Native 
American tribes, agencies, and other organizations, and by embracing the western Joshua 
tree management actions and strategies outlined in this plan.  

I’m proud of the California Department of Fish and Wildlife’s work in preparing this plan and of 
the many collaborative partnerships we’ve forged in its preparation. I look forward to 
continuing our western Joshua tree conservation efforts in the future. 

Charlton H. Bonham  
CDFW Director 
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1 INTRODUCTION 
Western Joshua tree (Yucca brevifolia) is an iconic 
plant species with substantial ecological and cultural 
importance in California. The California Fish and 
Game Commission (Commission) made western 
Joshua tree a candidate for listing as a threatened 
species under the California Endangered Species Act 
(CESA) in September 2020. As a result, western Joshua 
tree now benefits from the protections afforded by 
CESA (discussed in Section 1.1.2). In addition, the Western Joshua Tree Conservation Act 
(WJTCA) was passed and signed into law in July 2023 to conserve western Joshua tree and its 
habitat. WJTCA requires the California Department of Fish and Wildlife (CDFW) to develop and 
implement a Western Joshua Tree Conservation Plan (Conservation Plan) in collaboration with 
the Commission, governmental agencies, California Native American tribes (Tribes), and the 
public (Fish & G. Code, § 1927.6, subd. (a)). CDFW developed the Conservation Plan based on 
the best available information, consisting of "credible science" as defined in the California Fish 
and Game Code section 33, including Traditional Ecological Knowledge (TEK); collaboration 
with California Native American tribes; collaboration with federal, state, and local government 
agencies; and public feedback. This chapter provides an overview of the need for western 
Joshua tree conservation, the vision and objectives of the Conservation Plan, CDFW’s 
collaboration with other entities in developing the Conservation Plan, and the Conservation 
Plan organization.  

The Conservation Plan provides guidelines for western Joshua tree conservation, criteria to 
help define effectiveness of management actions, monitoring of management outcomes, 
and a process of adaptive management to refine and improve the management actions 
over time. Western Joshua tree conservation will require action from many different people, 
governments, and organizations. The management actions in the Conservation Plan can be 
voluntarily adopted and implemented by project proponents, land managers, and 

“Joshua tree forests tell a story 
of survival, resilience, and 

beauty borne through 
perseverance."  

- Jane Rodgers, Superintendent, 
Joshua Tree National Park. 
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philanthropists to help conserve and protect the 
species from harm. California Native American tribes 
and the State can work together to co-manage 
conservation consistent with the Conservation Plan’s 
guidance. The management actions can be 
incorporated into project approvals by local, state, 
and federal government agencies that authorize 
projects or resource management programs in western 
Joshua tree’s range in California. Researchers can 
implement management actions related to research 
and private citizens and other organizations can 
implement actions related to education and 
awareness. While statutory sections from WJTCA are 
referenced where relevant, the Conservation Plan does 
not create new statutory or regulatory mandates.  

WJTCA states that CDFW and the Commission “shall, if 
necessary, periodically update the conservation plan 
to ensure the conservation of the species” (Fish & G. 
Code, § 1927.6. subd. (a)) after the Commission 
approves an initial Conservation Plan. In addition, the 
Commission shall consider recommendations from 
CDFW for Conservation Plan amendments “beginning in 2026, and at least every two years 
thereafter” (Fish & G. Code, §1927.8 subd. (a)). As such, the Conservation Plan is designed to 
be a living document that will be modified over time to effectively conserve western Joshua 
tree. Section 6.8, “Monitoring, Species Status Reviews, Plan Amendment, and Adaptive 
Management,” describes the process for evaluating management outcomes and amending 
the Conservation Plan. 

1.1 NEED FOR WESTERN JOSHUA TREE CONSERVATION 

1.1.1 Summary Description of Western Joshua Tree 

Western Joshua tree is one of two species of Joshua tree; the second species is eastern 
Joshua tree (Yucca jaegeriana) (Figure 1-1). Although eastern Joshua tree is noted in some 
instances in the Conservation Plan, western Joshua tree is the only species protected by and 
subject to CESA, WJTCA, and the guidance provided in the Conservation Plan. For the 
purposes of the Conservation Plan, the term “Joshua tree” means both western Joshua tree 
and eastern Joshua tree collectively, or it may be used when the information presented is 
not known to be specific to one of the two species. 

Western Joshua Tree 
Conservation Act is the law that 

regulates take of western 
Joshua tree and mandates the 

permitting process. It also 
requires CDFW to develop and 
implement a Conservation Plan 

in collaboration with the 
Commission, governmental 
agencies, California Native 

American tribes, and the public. 

The Western Joshua Tree 
Conservation Plan provides 

voluntary guidelines and 
management actions that will 
conserve the species – there 

are no regulations in the 
Conservation Plan. 
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Source: Esque et al. 2023; adapted by Ascent in 2024. 

Figure 1-1 Western and Eastern Joshua Tree Range in California 
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Western Joshua tree is an important part of California’s desert ecosystem and provides habitat 
for numerous birds, mammals, insects, reptiles, and other organisms. Western Joshua tree also 
possesses considerable cultural value for California Native American tribes, many of which use 
the species to make traditional tools and products and for culinary and medicinal purposes 
(Louderback et al. 2013; Sutton and Earle 2017). In addition, silhouettes of Joshua trees carry 
cultural significance for many Tribes (FTBMI, pers. comm., 2024).  

In California, western Joshua tree is found within the Mojave Desert, parts of the Great Basin, 
and in transition zones within the southern Sierra Nevada and Southern California mountains 
bordering those areas, where precipitation levels are low and vary between wetter and drier 
conditions annually and over multiyear and multidecade timescales. Western Joshua tree is 
currently relatively widespread and abundant throughout this range, grows slowly, and may 
require approximately 50 to 70 years to reach reproductive maturity and begin producing 
flowers. The species is reliant on its sole obligate pollinator, the yucca moth (Tegeticula 
synthetica), to produce seeds, and on scatter-hoarding rodents to disperse and cache seeds 
at a soil depth suitable for germination. Joshua tree seedlings may establish most successfully 
after large mast seeding events. Mast seeding is the production of many seeds by many 
individuals of a species at the same time and in the same region. Joshua tree mast seeding 
events currently occur at an average frequency of more than once every 4 years (Yoder et al. 
2024). Presence under a nurse plant (i.e., a plant that facilitates the growth and development 
of other plant species beneath its canopy) and several successive years of sufficiently wet and 
cool conditions are likely required for successful seedling establishment and sufficient growth 
for western Joshua trees to withstand drier and hotter conditions. Western Joshua tree is also 
capable of asexual growth, which may allow individuals to survive in marginal climate 
conditions for long periods of time. Western Joshua tree ecology and threats to the species 
are described in detail in Chapter 4, “Summary of Resource Conditions.”  

The major threats to western Joshua tree include human activities, climate change, and 
wildland fire. The combined threats to western Joshua tree, coupled with the species’ biology 
and specific habitat requirements, are causes for substantial concern about the ability of the 
western Joshua tree population to persist in California long-term. Without some level of direct 
management, the future of the species will largely depend on its ability to withstand 
continued habitat loss and to adapt to the hotter and drier conditions that are expected due 
to climate change. Therefore, thoughtful conservation actions and careful land management 
are needed to sustain and enhance the western Joshua tree population in California. 

1.1.2 Background of the Western Joshua Tree Conservation Act 

In October 2019, the Center for Biological Diversity submitted to the Commission a petition to 
list western Joshua tree as threatened under CESA. The petition identified climate change and 
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wildland fires as the greatest threats to the persistence of the species. It also included habitat 
loss due to development; seed and plant predation, especially during drought; and 
competition with invasive species as other factors affecting the species’ ability to survive and 
reproduce (Center for Biological Diversity 2019).  

The Commission found, based in part on CDFW’s evaluation of the petition and related 
recommendation, that there was sufficient information indicating that listing the species as 
threatened under CESA may be warranted. The Commission designated western Joshua tree 
a candidate species in September 2020 (CDFW 
2022), conferring upon western Joshua tree 
temporary legal protection under CESA.  

CDFW evaluated the petition and submitted a 
written status review report to the Commission in 
March 2022 (CDFW 2022). The report concluded 
that western Joshua tree is not likely to be in danger 
of becoming extinct throughout all, or a significant 
portion, of its range in the foreseeable future in the 
absence of special protection and management 
efforts required by CESA. In June 2022, the 
Commission considered the status review report 
and could not reach a decision regarding whether 
listing the species as threatened was warranted. In 
February 2023, while the Commission was still 
considering its final decision on the petition, 
legislation was introduced to protect western 
Joshua tree. In response to the legislative proposal, 
the Commission postponed further consideration of the petition under CESA. 

In July 2023, the California State Legislature passed and the governor signed into law WJTCA, 
codifying as Chapter 11.5 of Division 2 of the California Fish and Game Code (commencing 
with Fish & G. Code, § 1927). WJTCA does the following: 

 Provides protections for western Joshua tree by prohibiting the import, export, take, 
possession, purchase, or sale of any western Joshua tree in California (Fish & G. Code, § 
1927.2, subd. (a)). Pursuant to Fish and Game Code Section 86, “take” means “hunt, 
pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” 

 Allows CDFW to authorize take of western Joshua tree if certain conditions are met (Fish & 
G. Code, § 1927.3, subds. (a)-(b)). 

Source: National Park Service. 
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 Authorizes CDFW to enter into a written agreement with any county or city to delegate to 
the county or city limited authority to authorize take of western Joshua tree if specified 
conditions are met (Fish & G. Code, § 1927.3, subd. (c)).  

 Allows CDFW to authorize, by issuing permits, the removal or trimming of dead western 
Joshua trees or the trimming of live western Joshua trees that pose a risk to structures or 
public health and safety if certain conditions are met. (Fish & G. Code, § 1927.4, subd. (a)). 

 Authorizes CDFW to enter into a written agreement with any county or city to delegate to 
the county or city limited authority to authorize the removal or trimming of dead western 
Joshua trees or the trimming of live western Joshua trees that pose a risk to structures or 
public health and safety if specified conditions are met (Fish & G. Code, § 1927.4, subd. 
(b)–(c)). 

 Allows permittees to elect to pay specified fees in lieu of completing mitigation obligations 
(Fish & G. Code, § 1927.3, subd. (a)(3)). 

 Establishes the Western Joshua Tree Conservation Fund (Conservation Fund). Any monies in 
the fund will be continuously appropriated to CDFW solely for the purposes of acquiring, 
conserving, and managing conservation lands and completing other activities to conserve 
western Joshua tree. (Fish & G. Code, § 1927.5, subd. (a)).  

 Directs CDFW to develop and implement a conservation plan for western Joshua tree in 
collaboration with the Commission, other governmental agencies, California Native 
American tribes, and the public. (Fish & G. Code, § 1927.6, subd. (a)). CDFW must consult 
with California Native American tribes and include co-management principles (Fish & G. 
Code, § 1927.6, subd. (b)). CDFW must present the draft Conservation Plan at a public 
meeting of the Commission no later than December 31, 2024, and WJTCA calls for the 
Commission to take final action on the plan by June 30, 2025. (Fish & G. Code, § 1927.6, 
subd. (a)). 

 Directs CDFW to submit an annual report assessing the conservation status of western 
Joshua tree to the Commission and the State Legislature by January 31 of each year, 
starting in 2025 (Fish & G. Code, §1927.7, subd. (a)). 

 Requires CDFW to submit to the Commission an updated status review report by January 1, 
2033, unless the Commission directs CDFW to complete it sooner (Fish & G. Code, § 1927.2, 
subd. (c)(2)(F) & 1927.9). The Commission shall consider determining whether the petitioned 
action to list western Joshua tree under CESA is warranted (Fish & G. Code, §1927.9). In the 
interim, western Joshua tree is, and will remain, a candidate species under CESA. 
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1.2 CONSERVATION PLAN VISION, PURPOSE, AND OBJECTIVES 

1.2.1 Vision 

The vision of the Conservation Plan is to prevent the extinction of western Joshua tree in the 
wild, preserve functioning ecosystems that support western Joshua tree, and maintain 
sustainable populations of western Joshua tree in California over the long term, such that listing 
the species under CESA will not be warranted. 

1.2.2 Purpose 

The purpose of the Conservation Plan is to fulfill the requirements articulated in Fish and Game 
Code Section 1927.6. Upon approval by the Commission, the Conservation Plan will guide the 
conservation of western Joshua tree in California by focusing on the most urgent and 
important management actions, as informed by science including TEK; collaboration with 
California Native American tribes; collaboration with federal, state, and local government 
agencies; and public feedback. 

1.2.3 Objectives 

The following objectives are identified in WJTCA: 

 Describe management actions necessary to conserve western Joshua tree and objective, 
measurable criteria to assess the effectiveness of such actions (Fish & G. Code, §1927.6, 
subd. (a)). 

 Provide guidance for the avoidance and minimization of impacts to western Joshua trees 
(Fish & G. Code, § 1927.6, subd. (a)). 

 Include in the Conservation Plan protocols for the successful relocation of western Joshua 
trees and provide for the relocation of western Joshua trees to tribal lands upon a request 
from a Tribe (Fish & G. Code, § 1927.6, subds. (a)-(b)). 

 Include co-management principles and incorporate Traditional Ecological Knowledge into 
the Conservation Plan (Fish & G. Code, § 1927.6, subd. (b)). 

 Prioritize actions and acquiring and managing lands that are identified as appropriate for 
western Joshua tree conservation (Fish & G. Code, § 1927.6, subd. (c)). 

1.2.4 Geographic Focus Area 

The Conservation Plan includes a geographic focus area for conservation activities 
encompassing 37,749 square kilometers (9,327,981 acres, or 14,575 square miles) in southeastern 
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California. It reflects the general location of currently occupied western Joshua tree habitat 
plus an 8-kilometer (5-mile) buffer in California to encompass areas that could be suitable for 
implementation of conservation management actions (Figure 1-2). However, application of 
WJTCA and implementation of the management actions described in the Conservation Plan 
(see Chapter 5, “Conservation Management Actions and Effectiveness Criteria”) are not 
limited to the geographic focus area. In addition, the geographic focus area may be modified 
through amendment of this Conservation Plan based on evolving information regarding current 
and future western Joshua tree habitat resulting from ongoing scientific analysis. 

1.3 COLLABORATION, OUTREACH, AND PUBLIC REVIEW 
WJTCA requires CDFW to develop this Conservation Plan for western Joshua tree in 
collaboration with the Commission, governmental agencies, California Native American tribes, 
and the public (Fish & G. Code, §1927.6 subds. (a)–(b)). This collaboration has occurred 
throughout the development of the Conservation Plan via in-person and virtual consultation 
and outreach with Tribes; virtual meetings with federal, state, and local agencies and other 
interest groups; virtual meetings with the public; and correspondence with interested 
organizations and individuals.  

Additional information on outreach, review, and public proceedings related to the approval 
of this Conservation Plan is available on the Commission’s website, including the process for 
public review of the draft Conservation Plan prior to final action.  

1.3.1 Local, State, and Federal Government Agencies 

CDFW conducted two rounds of virtual outreach meetings with local, state, and federal 
agencies that own, manage, or have jurisdiction over lands within the Conservation Plan’s 
geographic focus area (Figure 1-2). In the first round of meetings, CDFW provided an overview 
of WJTCA, an overview of the types of permits that may be issued under WJTCA authorizing 
take of western Joshua tree, and a summary of the Conservation Plan contents required under 
WJTCA. Meeting attendees had an opportunity to provide feedback on content that should 
be included in the Conservation Plan, information regarding the current management of 
western Joshua tree, and ways agencies might collaborate with CDFW in implementing 
management actions set forth in the Conservation Plan. In the second round of meetings, 
CDFW provided a summary of the management actions developed since the previous 
meetings and a description of the draft conservation “management units,” which aim to 
organize where specific management actions should be prioritized and implemented. 
Attendees were asked for input on additional management actions, details or issues that 
could be addressed in the Conservation Plan, and opportunities for collaboration with CDFW 
in implementing the Conservation Plan.  
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Source: Esque et al. 2023; adapted by Ascent in 2024. 

Figure 1-2 Geographic Focus Area 
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After each round of outreach meetings, CDFW contacted the agencies that requested a 
follow-up meeting or failed to attend the group outreach meetings. Follow-up meetings 
focused on discussion of proposed management actions, recommendations, and potential 
issues with management action implementation (Table 1-1). They also included, where 
applicable, discussion of current western Joshua tree management activities on agency 
properties and the potential to incorporate those activities into a written memorandum of 
understanding (MOU) or other written agreement with CDFW. Email correspondence sent to 
staff from agencies that did not attend the outreach meetings included a link to the meeting 
recordings, PDF copies of the meeting presentations, and a questionnaire (see Appendix A, 
“Agency Feedback Questionnaire”) designed to help CDFW identify existing western Joshua 
tree management actions by asking for the following information: 

 The agency’s current management of western Joshua tree or vegetation in general. 

 The agency’s best management practices for wildland fire suppression or prevention, 
invasive species control, relocation of western Joshua tree, prevention of soil erosion, 
grazing, and off-highway vehicle (OHV) recreation within western Joshua tree habitat. 

 Western Joshua tree–specific restoration/conservation efforts in the past, present, or future 
planning (e.g., seed collection/banking, replanting western Joshua tree, replanting/seeding 
native nurse plants for western Joshua tree, or western Joshua tree relocation). 

 The description of existing agency collaborations or written agreements with local 
California Native American tribes, if any. 

CDFW also sought input from agencies regarding potentially acceptable terms for a written 
MOU between federal, state, and local jurisdictions regarding western Joshua tree 
conservation. The questionnaire focused on the implementation of management actions 
recommended in this Conservation Plan (see Section 5.2, “Management Actions Necessary to 
Conserve Western Joshua Tree”). These and other potential written agreement terms are 
described in Section 6.3, “Collaboration.” 

Table 1-1 CDFW Agency Outreach Meetings and Meetings with Individual Agencies  
Date Agency or Agencies Requested By 

February 29, 2024 State and federal agencies CDFW 
February 29, 2024 Local agencies CDFW 
March 27, 2024 California State Parks (CSP) CSP 
May 8, 2024 CSP CDFW 
May 15, 2024 State and federal agencies CDFW 
May 15, 2024 Local agencies CDFW 
May 22, 2024 California State Lands Commission CDFW 
June 12, 2024 CSP CSP 
July 15, 2024 California Department of Forestry and Fire Protection (CAL FIRE) CAL FIRE 

Source: Compiled by Ascent in 2024. 
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A full list of agencies invited to collaborate, including those that provided specific input for this 
version of the Conservation Plan, is in Appendix B, “Agency and Public Input Summary Memo.” 

1.3.2 California Native American Tribes 

Collaboration with Tribes and inclusion of tribal co-management principles are critical aspects 
of CDFW’s development of the Conservation Plan. At CDFW’s request, the Native American 
Heritage Commission provided a list of contacts for 170 federally and non-federally recognized 
Tribes culturally affiliated with the geographic focus area. CDFW sent email invitations to these 
Tribes to view an online presentation regarding the Conservation Plan and to participate in a 
related tribal listening session. CDFW also mailed hard-copy letters with the same information to 
the Tribes, then followed up via phone and email to ensure Tribes received notice of available 
opportunities to participate in the development of the Conservation Plan and to answer any 
questions. A summary of CDFW’s tribal engagement and collaboration process is described in 
Appendix C, “Tribal Input Summary Memo.” 

The Native American Land Conservancy (NALC) secured grant funding from the California 
Wildlife Conservation Board (WCB) to reimburse Tribes for their time spent contributing to the 
development of the Conservation Plan, including travel costs incurred from participating in 
Conservation Plan meetings. 

 
Source: Alessandra Puig-Santana, National Park Service. 
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In coordination with the Commission, CDFW prepared and mailed formal joint consultation 
invitation letters to notify Tribes of the development of the Conservation Plan and to request 
tribal input under CDFW’s Tribal Communication and Consultation Policy and the 
Commission’s Tribal Consultation Policy. CDFW emailed the tribal consultation letters to the 
tribal contacts from the Native American Heritage Commission list on February 22, 2024, and 
mailed hard copy letters on March 4, 2024. CDFW then called Tribes beginning on March 19, 
2024, to describe three available meeting options: facilitated meetings led by NALC, 
informational meetings/tribal listening sessions with CDFW, and consultation with CDFW and/or 
the Commission. Facilitated meetings were conducted by NALC staff and funded by the WCB 
grant. All notes taken by NALC staff at meetings with Tribes were reviewed and approved by 
participating Tribes prior to their provision to CDFW to inform its development of the 
Conservation Plan. These meetings began on May 9, 2024, are ongoing, and may be 
requested at any time. The three meeting options are described below: 

1. Facilitated meetings provide an opportunity for Tribes to engage in a closed, internal 
discussion with a facilitator. The goal of these meetings is for the facilitator to help organize 
thoughts and ideas to reach a mutual written agreement on what information shared by 
Tribes will be publicly disclosed and included in the draft Conservation Plan. CDFW does not 
participate in these meetings, and the meetings do not constitute government-to-
government consultation. In these meetings, the facilitator provides background information 
to tribal representatives and allows for open discussion centered around the tribal 
community. The facilitator works with the Tribe to develop ideas, input, and 
recommendations to share with CDFW for potential incorporation into the Conservation Plan.  

2. Informational meetings include CDFW and one or more Tribes. In informational meetings, 
CDFW informs Tribes about WJTCA and the Conservation Plan and provides Tribes with an 
opportunity to ask questions and seek clarification. These meetings consist of a phone call 
or virtual meeting or tribal listening session that can include one or more tribal chairpersons, 
Tribal Historic Preservation Officers (THPOs), tribal representatives, and/or tribal members. 
An informational meeting is not considered to be consultation, as defined in CDFW policy. 

3. 1:1 consultation, as defined in CDFW’s Tribal Communication and Consultation Policy, 
means the process of engaging in government-to-government dialogue with Tribes in a 
timely manner and in good faith to provide Tribes with necessary information and to seek 
out, discuss, and give full and meaningful consideration to the views of Tribes in an effort to 
reach a mutually agreed upon resolution of any concerns expressed by the Tribes or 
CDFW. CDFW acknowledges and respects that Tribes are unique and separate 
governments within the United States with inherent Tribal Sovereignty, including the rights to 
independence, self-governance, self-determination, and economic self-sufficiency. These 
principles form the basis for government-to-government consultations. Consultation may 
occur jointly or individually with CDFW or the Commission and a Tribe or one or more 
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designated representative(s) of the Tribe. A consultation may also include multiple Tribes, 
but each Tribe would need to agree. A Tribe may request consultation at any time. 
Consultation may be virtual or in-person at a location acceptable to the Tribe. 

The Tribes that CDFW and NALC have met with thus far were invited to review and provide 
comments on a preliminary draft of this Conservation Plan and following CDFW’s submittal of 
the draft Conservation Plan to the Commission. Tribes will have additional opportunities to 
review and provide input on an ongoing basis for future versions of the Conservation Plan (see 
Sections 6.4, “Tribal Co-Management,” and Section 6.8). CDFW currently maintains a 
dedicated email address for communication with Tribes regarding the Conservation Plan: 
WJT.TribalEngage@wildlife.ca.gov. 

CDFW received feedback from tribal members that a meeting with multiple Tribes would be 
beneficial for Tribes to learn more about WJTCA and the Conservation Plan, and to share 
knowledge about western Joshua tree. Subsequently, two multi-tribe Western Joshua Tree 
Community Workshops were held. The workshops were intended to provide tribal communities 
an interactive space to access valuable information and resources about WJTCA and the 
Conservation Plan, to share information about the cultivation and preservation of western 
Joshua trees, and to assist in the development and implementation of the Conservation Plan. 
Tribes that had previously expressed interest in collaborating on the Conservation Plan were 
invited via email and phone to attend the workshops. The first workshop, sponsored by NALC 
and the Lone Pine Paiute-Shoshone Tribe, was held on October 26, 2024 in the town of Lone 
Pine. Sixteen Tribe members from seven Tribes attended the workshop. The second workshop 
was sponsored by CDFW and NALC and was held on two dates: February 21, 2025 in the 
community of Joshua Tree and February 22, 2025 in the town of Yucca Valley. Ten Tribe 
members from six Tribes attended. A full list of Tribes that attended each of the workshops is in 
Appendix C. 

Tribal outreach and consultation are ongoing and will continue to inform updates to the 
Conservation Plan and to identify California Native American tribes’ interested in engaging in 
co-management practices with CDFW and in receiving western Joshua trees relocated from 
other areas. Section 3.2, “Tribal Values Related to, and Uses of, Joshua Tree,” discusses 
traditional tribal values and uses of western Joshua tree, and Section 3.3, “Traditional 
Ecological Knowledge for Conservation,” describes Traditional Ecological Knowledge for 
conservation. Section 5.2.3, “Tribal Co-Management,” identifies tribal co-management actions 
that were developed and will be implemented in coordination with California Native 
American tribes. Co-management principles will be guided by foundational commitments 
initially developed by CDFW and described in Appendix G, “Foundational Commitments by 
CDFW for Developing Western Joshua Tree Conservation Plan Co-Management Principles with 
California Native American Tribes.” The foundational commitments may be refined in the 
future, in collaboration with Tribes co-managing western Joshua tree and its habitat. 
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1.3.3 Public 

CDFW initially engaged with the public by launching a website dedicated to the Conservation 
Plan on November 22, 2023. The website includes an email address, WJT@wildlife.ca.gov, 
through which the public can share suggestions, ask questions, and provide feedback. The 
website also provided the public with notices of two virtual outreach meetings held on April 4 
and July 11, 2024 and two virtual workshops on March 10, 2025. Invitations to the 2024 
meetings and the 2025 workshops were distributed to subscribers of “CDFW News” and “CDFW 
western Joshua tree updates” topics through the California Department of General Services 
public email subscription service between 14 and 30 days prior to the meetings. Coinciding 
with the timing and content of the 2024 scheduled public meetings, CDFW also held focused 
meetings with researchers and other interested organizations.  

CDFW also emailed the July 2024 public meeting invitation directly to individuals representing 
communities and organizations working in environmental justice within the Conservation Plan 
geographic focus area. CDFW sent emails to individuals and organizations that are 
connected to communities that have been excluded from environmental policy-setting 
and/or decision-making. These emails were intended to initiate meaningful engagement and 
to bridge the gap between underserved communities and environmental conversations that 
affect them most by providing the opportunity to provide input on the Conservation Plan.  

As with the government agency meetings, during the first public meeting, CDFW provided an 
overview of WJTCA, an overview of the types of permits authorizing take of western Joshua 
tree, and a summary of the Conservation Plan content. In an open forum, meeting attendees 
had an opportunity to provide feedback, ask questions, and raise issues or concerns they 
would like to see addressed in the Conservation Plan. Attendees were also encouraged to 
submit written comments about the Conservation Plan summary to the WJT@wildlife.ca.gov 
email address by April 30, 2024. During the second meeting, CDFW provided a summary of the 
management actions and a description of the management units where the management 
actions would be implemented and presented some mechanisms for implementing the 
management actions. CDFW also addressed previous questions and concerns posed by the 
public during and following the first public meeting. In the March 10, 2025 workshops, CDFW 
provided an overview of WJTCA provisions, permits required for impacts to western Joshua 
tree under WJTCA, an overview of the Conservation Plan, and a summary of the comments 
received and anticipated changes to the draft changes to the draft Conservation Plan since 
its first release to the public on November 27, 2024.  

Meeting invitees and attendees included property owners, real estate brokers, trade 
association representatives, nonprofit land conservancy and conservation association 
representatives, leaders in the environmental justice community, town council association 
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representatives, regulatory consultants, biologists, local agency staff, and legislative office 
representatives. A summary of input received during the meetings is provided in Appendix B.  

Additional information on public proceedings related to the approval of this Conservation 
Plan is available on the Commission’s website. In addition, the public may continue to provide 
input to CDFW and the Commission on the Conservation Plan to inform periodic updates (see 
Section 6.8). 

1.4 ORGANIZATION OF THE CONSERVATION PLAN 
The Conservation Plan describes the steps required to achieve the vision of conserving western 
Joshua tree and its habitat in California such that listing under CESA will not be needed. The 
Conservation Plan can be divided into two parts: The first part summarizes guiding concepts and 
currently available information, and the second part describes management actions and the 
implementation approach for conserving western Joshua tree and achieving the vision of the 
Conservation Plan. The chapters of the Conservation Plan are briefly described under the 
following two parts of the Conservation Plan:  

Guiding Concepts and Information Needed for Conservation 

 Chapter 1, “Introduction,” summarizes the 
western Joshua tree conservation need; 
identifies the vision, purpose, and objectives 
of the Conservation Plan; and describes the 
collaboration process for Conservation Plan 
development.  

 Chapter 2, “Planning Influences,” describes 
existing regulations, policies, and planning 
initiatives that influence management 
actions. Identifying planning influences 
affecting the Conservation Plan facilitates 
collaboration and helps efficiently determine 
conservation opportunities. 

 Chapter 3, “Traditional Values and Uses of Western Joshua Tree by California Native 
American Tribes,” focuses on the tribal values and uses of western Joshua tree and TEK that 
influenced the persistence of the species and its habitat over millennia. The information in 
this chapter is designed to inform the co-management activities that would be co-created 
by CDFW and participating California Native American tribes. 

Joshua tree seeds. 
Source: Sarinah Simmons, National Park Service. 
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 Chapter 4, “Summary of Resource Conditions,” presents information on the ecology of 
western Joshua tree; the ecosystem it inhabits; its past, current, and potential range; and 
environmental stressors and threats that have affected and will affect the persistence of 
the species. This chapter also identifies gaps in current knowledge needed to inform 
effective conservation. 

Conservation Management Actions and Implementation Mechanisms 

 Chapter 5, “Conservation Management Actions and Effectiveness Criteria,” as informed by 
the information in Chapters 1 through 4, describes the intended use of management 
actions as guidance for conservation; the specific management actions necessary to 
conserve western Joshua tree; where specific management actions should be prioritized 
based on areas of predicted climate refugia, habitat conservation value, existing land use 
type, and ownership designation within the species’ range; and criteria for measuring the 
effectiveness of those actions.  

 Chapter 6, “Implementation,” outlines the mechanisms established to implement the 
Conservation Plan management actions presented in Chapter 5, as well as the roles and 
responsibilities of the implementing parties. The chapter identifies potential types of written 
agreements with collaborators, the permitting framework described in WJTCA, 
Conservation Fund management, land acquisition procedures, the annual reports 
documenting permitting and mitigation performance metrics (Fish & G. Code, § 1927.7, 
subd. (a)), and the process for updating and amending the Conservation Plan. 

1.5 WESTERN JOSHUA TREE CONSERVATION ADAPTIVE 
MANAGEMENT FRAMEWORK 

To be effective, the Conservation Plan must be able to address near-term threats to the species 
and preserve existing western Joshua trees and their habitat on the site-specific scale while 
gathering the additional information needed to enact range-wide conservation in the long 
term. To achieve this, the Conservation Plan is designed to be implemented in an adaptive 
management framework within the broader context of WJTCA. An adaptive management 
framework provides a structured process that allows for management actions, closely 
monitoring and evaluating outcomes, and reevaluating and adjusting decisions as more 
information is learned. The adaptive management framework for western Joshua tree 
conservation has five conceptual phases, which are illustrated in Figure 1-3, “Western Joshua 
Tree Conservation Adaptive Management Framework,” and described below. 

1. Prepare the Draft Plan 

Preparation of the draft Conservation Plan is the first phase in the framework. The 
Conservation Plan describes existing resource conditions, California Native American tribes’ 
values, western Joshua tree conservation needs, collaborators in achieving the 
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conservation vision, and guidance for management actions with implementation 
mechanisms. 

2. Public Review and Plan Approval 

The Conservation Plan and any updates to it in the future are circulated for public review, 
presented at a public meeting, and formally approved by the Commission. This public 
process will allow public agencies, interested parties, and California Native American tribes 
to provide input on the Conservation Plan prior to approval by the Commission.  

3. Implement the Conservation Plan 

Once the Conservation Plan is approved, the conservation management actions will be 
implemented through continued collaboration between CDFW and local, state, and 
federal agencies by establishing interagency written agreements or written memoranda of 
understanding and by developing co-management written agreements and written 
memoranda of understanding with tribal collaborators. CDFW will monitor conservation 
management actions that have been implemented, including those in progress since the 
species’ candidacy for listing under CESA, and others that have been developed 
specifically in response to WJTCA and the western Joshua tree population condition. 

4. Evaluate the Plan Results 

CDFW will gather and evaluate new knowledge from the scientific community, agencies, 
and Tribes needed to achieve or improve effectiveness of management actions. As new 
information is incorporated into management actions, CDFW will monitor the outcome on 
western Joshua tree conservation status, as measured by the effectiveness criteria 
presented in Section 5.3, “Effectiveness Criteria.” 

5. Share the Results and Adjust Plan Components 

CDFW will report on the performance of the permitting and mitigation program and provide 
an assessment of the conservation status of western Joshua tree in annual reporting, 
described in Section 6.8.1, “Monitoring and Reporting,” and required by WJTCA (Fish & G. 
Code, § 1927.7, subd. (a)). Management actions will be adjusted based on new scientific 
and other information, effectiveness of management actions, permit and mitigation 
performance, and ongoing feedback from collaborators. Through adaptive management, 
strategy refinements, and new information will be incorporated into the Conservation Plan 
(Fish & G. Code, § 1927.6, subd. (a)). CDFW will also recommend Conservation Plan 
amendments to the Commission every 2 years at a public meeting, as necessary (Fish & G. 
Code, § 1927.8, subd. (a)). Through this process, management actions and implementation 
mechanisms may be adjusted to improve conservation of western Joshua tree and achieve 
the vision of this Conservation Plan. 
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Source: Created by Ascent in 2024. 

Figure 1-3 Western Joshua Tree Conservation Adaptive Management Framework 
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2 PLANNING INFLUENCES 
Science including Traditional Ecological Knowledge (TEK) forms the foundation of 
conservation strategies for western Joshua tree. The planning, policy, and statutory/regulatory 
context of the geographic focus area also helps guide the management actions. This chapter 
summarizes existing federal, state, and local plans, as well as adopted policies, legislation, 
regulations, and ordinances related to western Joshua tree and discusses how they influence 
the Conservation Plan.  

Because western Joshua tree’s range is in multiple jurisdictions and under varying land 
ownership, successful implementation of range-wide conservation strategies will require 
coordinated efforts between landowners, the public, nongovernmental organizations (NGOs), 
government agencies, and California Native American tribes (Tribes). Using species distribution 
modeling data, Table 2-1 summarizes the area and percent of western Joshua tree’s total 
range in California that is on federal, state, local government, and private lands. Figure 2-1 
provides a graphic representation of land ownership within the Conservation Plan geographic 
focus area. Western Joshua tree’s range is described further in Section 4.1.1, “Range and 
Distribution.” These species distribution modeling data (Esque et al. 2023) are used throughout 
this chapter and the Conservation Plan, and represent the presence of western Joshua trees 
within 0.25-square-kilometer grid cells (approximately 62 acres) but do not provide information 
on the number or density of trees within these grid cells. 

Tribal lands, as referenced in Fish and Game Code section 1927.6, subdivision (b), include 
lands meeting the definition of “Indian country” in 18 US Code section 1151 held in trust by 
Tribes (rancherias/reservations) or tribal members (individual allotments usually within 
rancherias/reservations); fee lands held by Tribes (land purchased and owned by a Tribe 
typically outside of rancherias/reservations); or fee lands held by tribally led NGOs (e.g., the 
Native American Land Conservancy [NALC]) or NGOs formed by non-federally recognized 
Tribes to act on the Tribe's behalf as a vehicle to hold land. However, because complete 
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mapping for these other categories is not available, other than lands held in trust by Tribes 
(approximately 4 square kilometers [1.5 square miles] mapped by the Bureau of Indian Affairs), 
tribal lands are not included in Figure 2-1. Coordination with Tribes will continue to confirm the 
amount and location of tribal lands for incorporation into future Conservation Plan updates.  

Table 2-1 Land Ownership in Western Joshua Tree Range in California 

Entity1 Area in Square Kilometers 
(sq mi) Percent of California Range (%) 

Federal (Total) 8,207 (3,168.7) 63 
US Bureau of Land Management 3,703 (1,429.9) 28 

US Department of Defense 2,321 (896.3) 18 
National Park Service 1,934 (746.5) 15 

US Forest Service 245 (94.6) 2 
Bureau of Indian Affairs 4 (1.5) <1 

Natural Resources Conservation Service 0.3 (0.1) <1 
Private, NGOs, Local (Total) 4,608 (1,779.2) 35 

Private Land 4,470 (1,726.0) 34 
Nongovernmental Organizations (NGOs) 104 (40.5) 1 

Local Government 34 (13.0) <1 
State (Total) 272 (104.9) 2 

California State Parks 149 (57.4) 1 
California State Lands Commission 87 (33.7) 1 

California Department of Fish and Wildlife 34 (13.2) <1 
Other State lands 2 (0.6) <1 

Notes: sq mi = square miles. 
1 Lands in all ownership categories include lands held as easements for which the landowner is not disclosed. 

Source: Esque et al. 2023; compiled by Ascent in 2024 and 2025.  

 
Source: Created by Ascent in 2024. 

Figure 2-1 Land Ownership within the Western Joshua Tree Range in California 
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Figure 2-2 shows the land within the geographic focus area owned by the federal 
government, state government, local government, NGOs, and private entities. As explained in 
Section 1.2.4, “Geographic Focus Area,” the geographic focus area is currently occupied 
western Joshua tree habitat plus an 8-kilometer (5-mile) buffer within California to encompass 
areas that could be suitable for implementation of conservation management actions.  

2.1 WESTERN JOSHUA TREE CONSERVATION ACT REQUIREMENTS 
Statutory requirements for the Conservation Plan are set forth in Western Joshua Tree 
Conservation Act (WJTCA), which is codified at Fish and Game Code section 1927 et seq. The 
legal status of western Joshua tree under state and federal law also influences conservation 
planning. The following discussion summarizes key requirements of WJTCA relevant to the 
Conservation Plan and the current legal protection status of the species.  

2.1.1 Conservation Plan 

Under Fish and Game Code section 1927.6, CDFW is required to develop and implement a 
western Joshua tree Conservation Plan in collaboration with the Commission, governmental 
agencies, Tribes, and the public. Specifically, Fish and Game Code section 1927.6, subdivisions 
(a) and (b) state what the Conservation Plan must include (see Section 1.2.3, “Objectives”) and 
the schedule for preparation, review, and approval of the Conservation Plan (see Section 1.1.2, 
“Legal Status of Western Joshua Tree,” and Section 1.3.3, “Public”). The Fish and Game Code 
also defines “conservation” as the use of methods and procedures necessary to bring species 
listed under California Endangered Species Act (CESA) to the point at which CESA protection is 
no longer needed and, for species not listed under CESA, to maintain or enhance the condition 
of the species so that listing will not become necessary (Fish & G. Code, § 1927.1, subd. (c)). 

2.1.2 Conservation Fund 

The Western Joshua Tree Conservation Fund (Conservation Fund) is the key source of funding 
for implementation of management actions by CDFW. Fish and Game Code section 1927.5, 
subdivision (a) establishes the Western Joshua Tree Conservation Fund and requires all fees 
submitted to CDFW under WJTCA to be deposited into the Conservation Fund (Fish & G. Code, 
§ 1927.5, subd. (b)). Moneys in the Fund are appropriated to CDFW solely for the purposes of 
acquiring, conserving, and managing western Joshua tree conservation lands and 
completing other activities to conserve western Joshua tree (Fish & G. Code, § 1927.5, subd. 
(a)). Fish and Game Code section 1927.8, subdivision (b) directs CDFW to annually adjust the 
amount of western Joshua tree fees. That section requires CDFW to adopt by December 31, 
2026, and subsequently amend every 3 years thereafter, regulations adjusting the fees as 
necessary to ensure the conservation of the species. 
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Source: Adapted by Ascent in 2024. 

Figure 2-2 Land Ownership within the Geographic Focus Area 
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2.1.3 Reporting and Review 

Beginning in 2025, CDFW is required to submit an annual report to the Commission by January 31 
of each calendar year assessing the conservation status of western Joshua tree (Fish & G. Code, 
§ 1927.7). Fish and Game Code section 1927.7 outlines the required contents of the report. 

Beginning in 2026, and at least every 2 years thereafter, the Commission is required to review 
the status of western Joshua tree and the effectiveness of the Conservation Plan at a public 
meeting. Concurrently with each review, CDFW is required to make recommendations to the 
Commission, as necessary, for amendments to the Conservation Plan to ensure the 
conservation of the species (Fish & G. Code, § 1927.8, subd. (a)). 

CDFW is required to submit an updated status review report to the Commission by January 1, 
2033, unless the Commission directs CDFW to complete it sooner (Fish & G. Code, §§ 1927.2, 
subd. (c)(2) & 1927.9). The report must incorporate any new scientific information relevant to the 
status of the species and must evaluate the effect of conservation and management efforts 
being taken pursuant to WJTCA. The Commission will consider the updated status review report 
in deciding whether petitioned action to list the western Joshua tree under CESA is warranted. 

2.2 LEGAL STATUS OF WESTERN JOSHUA TREE 
Western Joshua tree’s legal status has a fundamental influence on the Conservation Plan. 
While western Joshua tree’s status under state law is of primary importance to the 
Conservation Plan, its status under federal law is also important, because approximately 63 
percent of western Joshua tree’s range in California is on federal land. Western Joshua tree 
currently receives state protection under WJTCA and as a candidate for listing under CESA. 
The species is not listed under the federal Endangered Species Act (ESA) as of the publication 
of this Conservation Plan. The following sections describe the listing status of western Joshua 
tree under CESA and ESA and the influence of these laws on conservation of the species. 

2.2.1 State Listing Status 

Western Joshua tree is currently a candidate for listing under CESA (Fish & G. Code, § 2050 et 
seq.). As discussed in Section 1.1.2, western Joshua tree receives the same protections as 
species listed as endangered or threatened under CESA while it remains a candidate for listing 
(Cal. Code Regs., tit. 14, § 783.1, subd. (b)). Take of western Joshua tree within California is 
prohibited (see Fish & G. Code, § 86), except as authorized under CESA, WJTCA, or the Natural 
Community Conservation Planning Act (NCCPA) (Fish & G. Code, § 1927.2, subd. (a)). While 
western Joshua tree is a candidate species under CESA, any person or public agency may seek 
a take authorization for western Joshua tree under either CESA or WJTCA (Fish & G. Code, § 
1927.2, subd. (b)). 
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Pursuant to Fish and Game Code section 1927.9, the Commission is required to reconsider 
listing western Joshua tree by 2033. In determining whether listing western Joshua tree under 
CESA is warranted, the Commission shall consider, among other enumerated factors, the 
Conservation Plan and the effectiveness of any conservation measures funded by the 
Conservation Fund (Fish & G. Code, § 1927.2, subd. (c)(2)). In making this determination, the 
Commission may keep the western Joshua tree as a candidate or make one of the following 
determinations: 

1. Listing is not warranted. The Conservation Plan identifies management actions that are 
intended to conserve western Joshua tree and its habitat such that listing under CESA will 
not be necessary. If the Commission determines that listing western Joshua tree as 
endangered or threatened pursuant to CESA is not warranted, WJTCA will remain 
operative and the authorization of take of a western Joshua tree shall be pursuant to 
WJTCA (Fish & G. Code, § 1927.2, subd. (d)). The Conservation Plan would continue to 
guide management decisions in the long term, unless future evidence indicates that listing 
of the species is warranted. 

2. Listing is warranted. If the Commission determines that listing western Joshua tree as 
endangered or threatened pursuant to CESA is warranted despite the management 
actions in the Conservation Plan, WJTCA will become inoperative and the authorization of 
take of western Joshua tree shall be pursuant to only CESA or NCCPA (Fish & G. Code, § 
1927.2, subd. (e)).  

Regardless of whether western Joshua tree is ultimately listed under CESA, take authorization 
for western Joshua tree can be issued under a Natural Community Conservation Plan (NCCP) 
as long as western Joshua tree is a covered species under the NCCP and the NCCP provides 
for the conservation of the species. NCCPs are discussed further below, in Section 2.3.  

CDFW may also develop nonregulatory recovery plans for species listed under CESA (Fish & G. 
Code, § 2079.1, subd. (a)). CDFW is currently developing recovery planning guidelines, which 
will provide a framework for how CDFW will approach recovery planning for CESA-listed 
species. Recovery plans will be based on best available scientific information and will include 
site-specific management actions necessary for recovery of the species and objective, 
measurable criteria that would result in the potential delisting of the species (Fish & G. Code, § 
2079.1, subd. (c)). The management actions and other recommendations in the Conservation 
Plan could be incorporated into a future recovery plan for western Joshua tree in the event 
the species is listed under CESA. 
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2.2.2 Federal Listing Status 

Western Joshua tree is not currently listed under ESA. ESA (16 U.S.C. §§ 1531–1544) requires 
federal agencies, in consultation with US Fish and Wildlife Service (USFWS) or the National Marine 
Fisheries Service, to ensure that actions they authorize, fund, or carry out are not likely to 
jeopardize the continued existence of any ESA-listed species or result in the destruction or 
adverse modification of designated critical habitat of such species.  

In September 2015, the NGO WildEarth 
Guardians submitted a petition to the 
Secretary of the Interior requesting to list 
Joshua tree (both western Joshua tree and 
eastern Joshua tree [Yucca jaegeriana], 
collectively) as a threatened species and, 
if applicable, designate critical habitat 
under ESA (Jones and Goldrick 2015). At 
the time of petition, western Joshua tree 
and eastern Joshua tree were considered 
two subspecies of the same species, but 
they are now recognized as individual 

species. In response to the petition, USFWS completed a special-status assessment (Sirchia et 
al. 2018) and published findings in the Federal Register (84 Federal Register 41694) concluding 
that listing Joshua tree was not warranted. In November 2019, WildEarth Guardians filed a 
complaint in the US District Court, Central District of California, challenging USFW’s analyses 
and decision not to list Joshua tree under ESA. The court ordered USFWS to reconsider its listing 
decision. USFWS reassessed its initial finding and prepared a revised special-status assessment 
(USFWS 2023). Using a review of updated information, USFWS again concluded that neither 
western nor eastern Joshua tree are in danger of extinction now and are not likely to become 
extinct in the foreseeable future in any significant portion of their ranges. USFWS concluded 
that the two species do not meet the definition of either an endangered or threatened 
species under ESA, and determined that listing either species was not warranted. In March 
2024, WildEarth Guardians filed a second lawsuit requesting that the court vacate USFW’s 2023 
listing decision. Western Joshua tree (and eastern Joshua tree) remains unlisted and not 
subject to protection under ESA. 

Joshua tree is identified as “FWS Focus” on the USFWS website (USFWS n.d.). USFWS does not 
explicitly define “FWS Focus” species, and the designation does not provide special legal 
protections to any species. However, the term is used to highlight species that receive a high 
level of interest or that are the subject of conservation efforts. USFWS staff are actively 

Fallen western Joshua tree. 
Source: National Park Service.  
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engaged in western Joshua tree conservation efforts and host an interagency biological 
working group for the species (see Appendix B, “Agency and Public Input Summary Memo”). 

Because western Joshua tree is not listed under ESA, there is no legal requirement for federal 
agencies to consider the effects of their actions on western Joshua tree under ESA. However, 
Joshua tree woodland is considered a special vegetation feature that should be assessed 
under the National Environmental Policy Act (NEPA) according to the US Bureau of Land 
Management (BLM) Desert Renewable Energy Conservation Plan (DRECP) Land Use Plan 
Amendment (LUPA) (see Section 2.3.3). The US Forest Service (USFS) would consider the effects 
of their actions on western Joshua tree under NEPA and the National Forest Management Act 
if the species was designated a USFS species of conservation concern. Securing participation 
by federal land management agencies to coordinate implementation of management 
actions for conservation of western Joshua tree on lands under federal jurisdiction would need 
a written memorandum of understanding (MOU) or other agreement. CDFW has contacted 
federal land management agencies about potential agreements during preparation of the 
Conservation Plan and will continue to seek their participation in actions beneficial to western 
Joshua tree conservation. Federal agencies with existing management plans or practices 
related to western Joshua tree conservation may agree to entering into a written MOU or 
other agreement with CDFW to implement management actions in the Conservation Plan.  

The National Park Service (NPS) is expected to partner with CDFW on conservation activities 
because the agency is already conducting research on western Joshua tree climate refugia 
and implementing land management practices for the benefit of the species within Joshua 
Tree National Park (e.g., climate refugia plan, wildland fire management, habitat restoration, 
and assisted migration). CDFW and NPS have been communicating about this research. 

Interagency communication and 
cooperation with other federal 
agencies, such as the BLM and the US 
Department of Defense (DOD) could 
provide an opportunity for CDFW to 
execute a written MOU or other 
agreement with these agencies to 
conserve western Joshua tree on 
federal lands, similar to existing 
durability agreements and MOUs 
between CDFW and BLM.  

Source: National Park Service.  
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CDFW and BLM have executed two agreements: the statewide durability agreement, known 
as the Memorandum of Understanding by and between the Bureau of Land Management 
and the California Department of Fish and Wildlife, dated November 27, 2012 (BLM and CDFW 
2012); and the DRECP durability agreement, known as the Agreement by and between the 
United States Bureau of Land Management and the California Department of Fish and Wildlife, 
dated October 2, 2015 (BLM and CDFW 2015). Both agreements acknowledge the 
importance and possibility of using BLM National Conservation Lands to contribute to the 
satisfaction of CDFW compensatory mitigation requirements in whole or in part. These MOUs 
lay out a general framework for future project-specific mitigation efforts that involves using 
one of more of the following tools to protect mitigation on BLM federal lands: (1) protecting 
mitigation lands using BLM land-use designations (e.g., wilderness areas, National 
Conservation Lands, areas of critical environmental concern, and wildlife allocations); (2) 
layering on protective measures in leases, easements, and rights-of-way; and (3) entering into 
co-management agreements.  

The Onyx Ranch durability agreement is the first project-specific durability agreement. The 
agreement was enacted with a site-specific amendment to the 1983 statewide Sikes Act 
agreement between BLM and CDFW (Addendum No. 5 to the Master Memorandum of 
Understanding between the California Department of Fish and Wildlife and the Bureau of Land 
Management for Sikes Act Implementation of the Portion of the Rudnick Common Allotment 
Relinquished Pursuant to Public Law 112-74 [BLM and CDFW 2022]), a grazing relinquishment 
(BLM 2020), and a co-management agreement (pending). This effort mitigated impacts from 
16,453 acres of solar projects and resulted in grazing relinquishment and long-term funding of 
enhancement actions on 215,000 acres of the western Mojave Desert. Although impacts on 
western Joshua tree were not specifically being mitigated, the removal of grazing and 
implementation of enhancement actions for desert habitats will benefit the species. This is 
another example of the types of future interagency cooperative efforts that could benefit 
western Joshua tree on some types of federal lands. 

There are also other opportunities for CDFW to execute a written MOU or other agreement 
with these agencies to specifically conserve western Joshua tree on federal lands. The 
Conservation Plan therefore focuses on the potential to collaborate with federal agencies, 
with an understanding that the capacity to implement specific management actions may 
differ among agencies based on their priority mandated responsibilities and that such efforts 
are more readily feasible on federal lands with conservation designations.  

If listing of western Joshua tree under ESA occurs in the future, the species would receive 
protection under Section 9 of ESA (16 U.S.C. §1538(a)(2)), and additional conservation activity 
would be reasonably expected. For example, USFWS would be required to designate critical 
habitat, if prudent and determinable, and would be required to periodically monitor and 
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evaluate the status of the species. In addition, USFWS may issue protective regulations and 
develop and implement a recovery plan to benefit the conservation of the species (16 U.S.C. § 
1533 (d), (f)). Actions on federal land would be subject to interagency consultation under 
Section 7 of ESA (16 U.S.C. § 1536). Listing under ESA would provide additional opportunities for 
cooperation between CDFW and federal agencies in developing a written MOU or other 
agreement and implementing coordinated conservation actions on federal land. In addition, 
conservation measures to protect western Joshua tree and its habitat on non-federal land may 
be included in habitat conservation plans (HCPs) under Section 10 of ESA (16 U.S.C. § 1539(a)).  

2.3 CONSERVATION PLANNING PROGRAMS 

2.3.1 Natural Community Conservation Planning Program 

NCCPs are developed under NCCPA (Fish & G. Code, § 2800 et seq.). Required contents of an 
NCCP and standards related to conservation of biological resources are described in Fish and 
Game Code, section 2820, subdivision (a). NCCPs must identify and provide measures 
necessary to conserve and manage natural biological diversity within the plan area while 
allowing compatible and appropriate economic development, growth, and other human 
uses. NCCPs that have been approved so far cover relatively large geographic areas, 
allowing for more strategic conservation planning and siting of development activities within 
the plan area. With the approval of an NCCP, CDFW may authorize the taking of any species 
that is covered by the NCCP, which significantly streamlines development and other activities 
within the plan area (Fish & G. Code, § 2835). 

In the geographic focus area of the Conservation Plan, no NCCPs that cover western Joshua 
tree have yet been approved. The geographic focus area overlaps a portion of the Coachella 
Valley Multiple Species Habitat Conservation Plan/Natural Community Conservation Plan 
(MSHCP/NCCP); however, this approved plan does not provide any specific conservation or 
management measures for western Joshua tree. The boundaries of the Coachella Valley 
MSHCP/NCCP are shown in Figure 2-3. Approximately 1 percent of western Joshua tree’s range 
in California is within the Coachella Valley MSHCP/NCCP boundary (Figure 2-3). 

2.3.2 Regional Conservation Investment Strategies Program 

The CDFW Regional Conservation Investment Strategies (RCIS) Program is a voluntary program 
that establishes high-quality conservation outcomes at a landscape level and enables 
advanced mitigation through three primary components: Regional Conservation Assessments 
(RCAs), Regional Conservation Investment Strategies (RCISs), and Mitigation Credit 
Agreements (MCAs).  
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Source: Data provided by CDFW in 2024; adapted by Ascent in 2024. 

Figure 2-3 Conservation Planning Programs Overlapping the Geographic Focus Area 
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RCAs and RCISs are intended to be ecologically based and may encompass a wide range of 
habitat types; however, an RCA is broad and is not required to develop an RCIS. MCAs can 
only be developed under an approved RCIS.  

The RCIS program allows any public agency or federally recognized Tribe that is willing to be 
the lead or co-lead of an RCIS to propose an RCIS document that guides protection of a 
range of focal plant and wildlife species and habitat types within a specified boundary for 
regionwide, holistic conservation. An RCIS is a comprehensive guidance document, not a 
binding regulatory plan. An RCIS document includes goals, objectives, actions, and priorities to 
guide large-scale conservation within the RCIS area. The RCIS document is developed by the 
agency or federally recognized Tribe in collaboration with other local entities and interested 
parties. Once the whole document is drafted, reviewed, and approved by CDFW, the RCIS 
document becomes publicly available for implementation. Existing or potential conservation 
and mitigation projects that fall within the RCIS boundary may elect to implement one or more 
conservation actions.  

Within an approved RCIS boundary, an individual or entity may develop an MCA in 
collaboration with CDFW. An MCA is a mitigation crediting mechanism by which ecological 
improvements resulting from the implementation of RCIS actions can create mitigation credits 
for a variety of targeted species, habitats, or other sensitive resources included in an RCIS 
document. MCA credits can be used to mitigate project impacts, and excess credits can be 
sold to other entities. 

The following sections describe RCIS documents that have been approved within the 
geographic focus area. The boundaries of these RCIS areas are shown in Figure 2-3. 

ANTELOPE VALLEY REGIONAL CONSERVATION INVESTMENT STRATEGY 

The Antelope Valley RCIS, developed by the Desert and Mountain Conservation Authority, was 
approved by CDFW in January 2022 (DMCA et al. 2021). Approximately 10 percent of western 
Joshua tree’s range in California is within the Antelope Valley RCIS. The RCIS document 
describes focal species for which conservation priorities, including permanent protection, 
enhancement, and habitat restoration, are identified. Western Joshua tree (presumed to be 
western Joshua tree based on location, but not specified) is identified in the Antelope Valley 
RCIS as a focal species of high conservation priority. In addition, Joshua tree woodland is 
identified as a special interest community elevated to the highest emphasis level because of 
local conservation concern and major threats to over 90 percent of their range, especially 
with respect to the potential effects of climate change. Joshua tree woodland is also 
considered a CDFW sensitive natural community (refer to “California Department of Fish and 
Wildlife” in Section 2.3.4 for additional information on sensitive natural communities). 
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The Antelope Valley RCIS identifies 43,738 acres of predicted habitat for western Joshua tree 
within the RCIS area (1 percent of western Joshua tree’s range in California) and sets a 
conservation goal of protecting 23,901 acres of western Joshua tree stands (0.7 percent of 
western Joshua tree’s range in California). Within the 23,901 acres identified for protection, the 
Antelope Valley RCIS identifies 19,052 acres for permanent protection and 4,849 acres for uplift 
from their current protection status. These areas represent 0.6 percent and 0.2 percent of 
western Joshua tree’s range in California, respectively. In the context of the Antelope Valley 
RCIS, “uplift” means a benefit over the current protection status and can include actions such 
as (1) establishing a conservation easement; (2) providing secure, perpetual funding for 
management and monitoring of habitat, enforcement of applicable legal and permitting 
requirements (e.g., CESA, California Environmental Quality Act [CEQA]), and protecting 
habitat; or (3) implementing specific management actions to improve habitat conditions.  

SAN BERNARDINO REGIONAL CONSERVATION INVESTMENT STRATEGY 

The San Bernardino County RCIS, developed by the San Bernardino County Transportation 
Authority, was approved by CDFW in April 2024 (SBCOG 2023). Approximately 31 percent of 
western Joshua tree’s range in California is within the San Bernardino County RCIS. The San 
Bernardino County RCIS identifies western Joshua tree as a focal species.  

2.3.3 Federal Land Management 

Approximately 63 percent of western 
Joshua tree’s range in California is on 
federal land. There are currently no 
federal range-wide management efforts 
or recovery plans specifically for western 
Joshua tree. However, the species 
receives special protection and focused 
management by some federal agencies. 
Relevant management plans are 
discussed in the following sections. Many 
of these management plans were 
developed when western and eastern 
Joshua tree was considered a single 
species. Based on the currently known western Joshua tree’s range, it is presumed that these 
plans refer to western Joshua tree where Joshua tree is mentioned, unless otherwise noted. 

Source: National Park Service.  
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Because western Joshua tree’s range within California extends into federal land, which is 
outside the jurisdiction of the State, the conservation approach for the species will be more 
effective where state and federal agencies can coordinate to support and enhance 
conservation actions. 

Written MOUs or other agreements executed by CDFW and federal agencies may promote 
the conservation of western Joshua tree by identifying protective measures not currently being 
implemented on federal land, as discussed further in Chapter 6, “Implementation.” The 
following sections outline protective measures that are already incorporated in some federal 
agency management plans and are being implemented in select areas within western Joshua 
tree’s range in California. 

Lands managed by federal agencies (e.g., DOD, NPS, BLM, USFS) in the geographic focus 
area are shown on Figure 2-4. Wilderness areas managed by NPS, BLM, or USFS in the 
geographic focus area are shown on Figure 2-5. Natural resources in wilderness areas 
generally receive a high level of protection, including some active management for the 
benefit of natural resources. 

US BUREAU OF LAND MANAGEMENT 

Approximately 3,703 square kilometers (1,429.9 square miles), or 28 percent, of western Joshua 
tree’s range in California, is distributed within lands managed by BLM. BLM was established for 
the purpose of managing public lands for a variety of uses, such as energy development, 
livestock grazing, recreation, and timber harvesting while ensuring natural, cultural, and 
historic resources are maintained for present and future use. BLM lands within the geographic 
focus area are shown on Figure 2-6. 

Wilderness Areas 
Several wilderness areas in California managed by BLM support populations of western Joshua 
tree and provide the species with a high level of protection. These wilderness areas are shown 
on Figure 2-6 and described in Table 2-2.  

Non-Wilderness Areas 
Outside of wilderness areas, populations of western Joshua tree on BLM lands may receive 
various levels of protection, but some lands supporting western Joshua tree may also be used 
for purposes other than conservation, such as renewable energy development. BLM has 
adopted various management plans within the range of western Joshua tree, as discussed in 
the following sections. 
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Source: Adapted by Ascent in 2024. 

Figure 2-4 Federal Lands within the Geographic Focus Area 
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Source: Adapted by Ascent in 2024. 

Figure 2-5 Federal Wilderness Areas Overlapping the Geographic Focus Area 
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Source: BLM 2024; adapted by Ascent in 2024. 

Figure 2-6 US Bureau of Land Management Lands and Wilderness Areas Overlapping 
the Geographic Focus Area 
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Table 2-2 US Bureau of Land Management Wilderness Areas in Western Joshua Tree 
Range in California 

Wilderness Area County BLM Field 
Office 

Wilderness 
Area in Square 

Kilometers  
(sq mi) 

Range in Square 
Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

Owens Peak 
Wilderness Kern 

Bakersfield 
and 

Ridgecrest 
298.5 (115.3) 187.2 (72.3),  

1.4 

The wilderness area contains 
creosote bush scrub 
communities on the bajadas; 
scattered yuccas (Yucca 
spp.), western Joshua trees, 
cacti, flowering annuals, 
cottonwoods (Populus spp.), 
and oaks (Quercus spp.) in 
the canyons and valleys; and 
juniper and pinyon 
woodlands with sagebrush 
and foothill pines (Pinus 
sabiniana) on the upper 
elevations. 

Coso Range 
Wilderness Inyo Ridgecrest 199.4 (77.0) 170.9 (66.0),  

1.3 

The wilderness area contains 
large stands of western 
Joshua trees mixed with low 
desert shrubs, annuals, 
cactuses, and creosote 
bushes (Larrea spp.). 

Kiavah Wilderness Kern 
Bakersfield 

and 
Ridgecrest 

357.3 (138.0) 129.9 (50.1),  
1.0 

The wilderness area is at a 
transition zone between the 
Sierra Nevada mountains and 
the Mojave Desert, with 
vegetation that includes 
creosote bush, western 
Joshua tree, burro bush 
(Ambrosia salsola), and 
shadscale (Atriplex 
confertifolia) growing near 
pinyon pine (Pinus quadrifolia 
or Pinus monophylla), juniper 
(Juniperus spp.), canyon oak 
(Quercus chrysolepis), and 
foothill pine. 

Bighorn Mountain 
Wilderness1 

San 
Bernardino 

Barstow 
and Palm 

Springs 
155.2 (59.9) 101.5 (39.2), 

0.8 2 

The wilderness area is a 
transition zone between the 
yucca- and western Joshua 
tree-covered desert floor and 
stands of Jeffrey pine (Pinus 
jeffreyi) in the higher 
elevations. 
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Wilderness Area County BLM Field 
Office 

Wilderness 
Area in Square 

Kilometers  
(sq mi) 

Range in Square 
Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

Malpais Mesa 
Wilderness Inyo Ridgecrest 129.1 (49.8) 95.8 (37.0), 

0.7 

The wilderness area contains 
creosote, low desert shrubs, 
and grasses in the lower 
elevations; western Joshua 
trees at middle elevations on 
the eastern side; and pinyon 
pines and junipers at higher 
elevations. 

Sacatar Trail 
Wilderness Inyo 

Bakersfield 
and 

Ridgecrest 
210.0 (81.1) 91.7 (35.4), 

0.7 

The wilderness area contains 
western Joshua trees, 
creosote bush, and other 
desert shrubs in the lower 
elevations and scattered 
pinyon and juniper 
woodlands dotted with 
cactuses in the higher 
elevations. 

Sylvania Mountains 
Wilderness Inyo Ridgecrest 75.6 (29.2) 74.3 (28.7),  

0.6 

This wilderness area contains 
sagebrush scrub in the 
eastern portions and pinyon 
pine and juniper at higher 
elevations. Western Joshua 
trees are widely distributed in 
the wilderness area. 

Grass Valley 
Wilderness 

San 
Bernardino 

Ridgecrest 
and 

Barstow 
122.2 (47.2) 69.4 (26.8), 

0.5 

The wilderness area contains 
a few western Joshua trees, 
but the vegetation is 
dominated by a creosote 
bush scrub community. 

Piper Mountain 
Wilderness Inyo Bishop and 

Ridgecrest 293.7 (113.4) 55.7 (21.5), 
0.4 

The wilderness area contains 
one of the northernmost 
stands of western Joshua tree 
at the base of the Inyo 
Mountains. Sagebrush and 
pinyon-juniper woodlands are 
the most common vegetation 
communities, although 
conifers grow in some of the 
higher elevations. 

Argus Range 
Wilderness Inyo Ridgecrest 266.0 (102.7) 49.3 (19.0),  

0.4 

This wilderness area contains 
creosote scrub communities 
on the lower slopes, 
occasional pinyon-juniper 
communities at higher 
elevations, and western 
Joshua tree forests. 
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Wilderness Area County BLM Field 
Office 

Wilderness 
Area in Square 

Kilometers  
(sq mi) 

Range in Square 
Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

Bright Star 
Wilderness Kern Ridgecrest 38.5 (14.9) 24.4 (9.4), 

0.2 

The wilderness area contains 
stands of pinyon pine and 
juniper in the higher 
elevations, and the lower 
elevations contain shrubs, 
large granite outcropping, 
and western Joshua trees. 

El Paso Mountains 
Wilderness Kern Ridgecrest 96.2 (37.1) 16.4 (6.3),  

0.1 

The wilderness area is 
dominated by creosote 
bushes, whereas western 
Joshua trees are found on the 
western side of Black 
Mountain. 

Inyo Mountains 
Wilderness1 Inyo Ridgecrest 506.2 (195.4) 14.9 (5.7),  

0.1 

The wilderness area is 
dominated by creosote, 
shadscale scrub, and 
sagebrush at lower 
elevations. Riparian habitat 
found in the canyons, pinyon-
juniper woodlands are found 
on some slopes, and 
bristlecone pine (Pinus 
longaeva) and limber pine 
(Pinus flexilis) grow in the 
higher elevations. Western 
Joshua trees are found in the 
southeasternmost portion of 
the wilderness area. 

Darwin Falls 
Wilderness Inyo Ridgecrest 33.1 (12.8) 11.4 (4.4),  

0.1 

The wilderness area is 
dominated by a creosote 
bush community, with 
western Joshua tree 
woodlands higher in the hills. 

Golden Valley 
Wilderness 

San 
Bernardino Ridgecrest 152.9 (59.0) 6.4 (2.5),  

0.1 

The wilderness area contains 
flowering annuals and is 
dominated by creosote bush 
scrub community, but also 
contains western Joshua trees 
on the mountainsides. 

Domeland 
Wilderness 

Tulare, 
Kern Bakersfield 526.4 (203.2) 2.5 (1.0), 

<0.1 

The wilderness area contains 
mostly pinyon pine and 
sagebrush. Western Joshua 
trees are found in the 
southernmost portion of the 
wilderness area. 
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Wilderness Area County BLM Field 
Office 

Wilderness 
Area in Square 

Kilometers  
(sq mi) 

Range in Square 
Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

White Mountains 
Wilderness2 Mono Bishop and 

Ridgecrest 934.7 (360.9) 2.0 (0.8),  
<0.1 

The wilderness area contains 
one of the largest and highest 
desert mountain ranges. The 
wilderness area is known for its 
high-elevation bristlecone pine 
forest, but western Joshua 
trees have been observed in 
the desert portions. 

Black Mountain 
Wilderness 

San 
Bernardino Barstow 83.2 (32.1) 1.0 (0.4),  

<0.1 

The wilderness area contains 
a mesa rising above an 
expanse of desolate, ancient 
lava flows. Western Joshua 
trees are present in the 
wilderness area. 

San Gorgonio 
Wilderness3 

San 
Bernardino, 

Riverside 

Barstow 
and Palm 

Springs 
390.9 (150.9) 0.1(<0.1),  

<0.1 

This wilderness area is in a 
landscape that transitions 
between desert, coastal, and 
mountain environments, 
including different types of 
vegetation representative of 
each elevation. Western 
Joshua trees are present in 
the BLM-managed part of the 
wilderness area. 

Notes: sq mi = square miles. 
1 BLM and USFS manage separate parts of this wilderness area; however, western Joshua trees occur only in the area managed 

by BLM. Therefore, the sizes of the wilderness area and western Joshua tree range in the wilderness area represent only the area 
of land managed by BLM. 

2 BLM and USFS manage separate parts of this wilderness area. The western Joshua tree range in the wilderness area represents 
only the area of land managed by BLM. 

3 BLM and USFS manage separate parts of this wilderness area. 

Sources: Esque et al. 2023; BLM 2024; compiled by Ascent in 2024. 

 
Source: Jesse Pluim, Bureau of Land Management. 
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California Desert Conservation Area Plan 

The Federal Land Policy and Management Act was enacted by Congress in 1976 to direct the 
management of public lands of the United States. Section 601 of the Federal Land Policy and 
Management Act established the California Desert Conservation Area (CDCA), which 
encompasses 25 million acres of resource-rich desert lands in Southern California. Twelve 
million acres within CDCA are public lands administered by BLM. Section 601 of the Federal 
Land Policy and Management Act directs BLM to prepare a comprehensive long-range plan 
for CDCA that establishes guidelines for the management of public lands. The CDCA Plan was 
completed in 1980 and amended in 1999. 

The CDCA Plan does not identify specific protections for western Joshua tree, but includes a 
Vegetation Element that contains goals related to conserving listed species, preserving 
unusual plant assemblages, managing wetland and riparian areas, maintaining the continued 
existence and biological viability of vegetation resources in CDCA while providing for 
consumptive needs, providing guidance for the manipulation of plant habitats or vegetation, 
and encouraging the use of private lands for commercial production of valuable desert 
plants. The CDCA Plan identifies 55 acres of Joshua tree woodland in the Superior Valley of 
San Bernardino County as a management area with the goal to “protect, stabilize, and 
enhance values” (BLM 1999). DRECP, an amendment to the CDCA Plan, is discussed in the 
following section. The CDCA Plan boundary, as amended, is shown in Figure 2-7. 

Desert Renewable Energy Conservation Plan 

DRECP is a landscape-level plan that was developed to provide effective protection and 
conservation of desert ecosystems while allowing for the appropriate development of solar, 
wind, and geothermal energy projects and promoting outdoor recreation opportunities within 
CDCA. DRECP covers 22.5 million acres in seven California counties—Imperial, Inyo, Kern, Los 
Angeles, Riverside, San Bernardino, and San Diego—including 10.8 million acres of public lands 
managed by BLM.  

DRECP was developed by BLM, USFWS, CDFW, and the California Energy Commission, 
collectively known as the Renewable Energy Action Team. In addition to the Renewable 
Energy Action Team, the planning process involved the California State Lands Commission 
(CSLC), California Public Utilities Commission, California State Parks (CSP), NPS, and DOD, as 
well as cities, counties, Tribes, industry groups, utilities, and nongovernmental environmental 
organizations. 
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Source: Conservation Biology Institute 2024; adapted by Ascent in 2024. 

Figure 2-7 California Desert Conservation Area and Desert Renewable Energy 
Conservation Plan Overlapping the Geographic Focus Area 
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In September 2016, as part of DRECP, BLM adopted its Land Use Plan Amendment (LUPA) to 
the CDCA Plan, Bishop Resource Management Plan, and Bakersfield Resource Management 
Plan (BLM 2016). LUPA amends preexisting land designations, identifying 4.2 million new acres 
for conservation that are closed to renewable energy development on BLM-managed public 
lands and 3.5 million acres with recreation designations, which are generally closed to 
renewable energy development. The land designations under LUPA are shown in Figure 2-8. 
Under LUPA, approximately 24 percent of western Joshua tree’s range in California is 
designated for conservation, 12 percent is designated for recreation, and 1 percent is 
designated for renewable energy development. 

Approximately 32 square kilometers (12.2 square miles), or roughly one third of areas open for 
renewable energy development in DRECP, are within western Joshua tree’s range and 
classified as ecologically core or ecologically intact (Randall et al. 2010; Parker et al. 2018). 
Areas for renewable energy development are referred to as Development Focus Areas and 
Variance Process Lands in DRECP. Development Focus Areas are areas with substantial energy 
generation potential, access to existing or planned transmission, and low resource conflicts. 
Variance Process Lands are areas where renewable energy development may be 
considered, but are subject to a variance process with specific permitting requirements. 
Ecologically core refers to lands with high landscape integrity that support conservation 
targets and are located in areas where protection is critical for the long-term conservation of 
the ecoregion's biological diversity (Randall et al. 2010). Ecologically intact lands have high 
landscape integrity or support conservation targets and require protection to continue to 
support ecological processes and provide connectivity (Randall et al. 2010).  

To minimize impacts from development, LUPA includes the following objective that guides the 
protection of western Joshua tree on BLM-managed lands: 

 Objective 1.4: Conserve unique landscape features, important landforms, and rare or 
unique vegetation types identified within the BLM Decision Area [i.e., BLM-managed 
surface lands and federal mineral estate lands within the DRECP planning area], including:  

o Desert riparian and wetland resources in the planning area, including riparian habitat 
(including microphyll woodlands), desert playas, and seeps/springs;  

o Areas of dense Joshua tree woodland; 

o Areas with unique geological activity and/or paleontological interest; 

o Rare vegetation alliances. 
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Source: Conservation Biology Institute 2024; adapted by Ascent in 2024. 

Figure 2-8 Land Use Designations under the US Bureau of Land Management Land 
Use Plan Amendment to the Desert Renewable Energy Conservation Plan 
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LUPA also identifies conservation and management actions to protect biological resources. 
LUPA-BIO-1 requires a habitat assessment, which includes identification or delineation of 
Joshua trees and suitable habitat to inform siting and design considerations for all authorized 
activities on BLM-managed public lands. LUPA-BIO-SVF-1 requires habitat assessment of special 
vegetation features, which include Joshua tree woodland, for activity-specific National 
Environmental Policy Act analysis. LUPA-BIO-SVF-5 requires that impacts on Joshua tree 
woodlands be avoided to the maximum extent practicable (BLM 2016). 

In 2016, BLM commissioned a report that analyzed the 6-year planning process leading to the 
release of the draft DRECP in 2014 (Bengtson et al. 2016). The report describes the lessons 
learned and recommendations for future landscape-scale planning processes based on 
interviews with representatives of government agencies, Native American tribes, consultants, 
scientists, and other interested parties.  

In support of the Conservation Plan, CDFW could enter into a written MOU or other agreement 
with BLM to minimize renewable energy development in areas that currently support 
ecologically core or intact habitat for western Joshua tree or in areas that could serve as 
potential climate refugia for the species on BLM-managed lands. As part of these agreements, 
CDFW could also provide input on mitigation measures or other conditions of permit approval 
to reduce impacts on western Joshua tree (e.g., guidelines for relocation, seed collection).  

Wildland Fire Management Program 
The BLM Wildland Fire Management Program 
is responsible for fire management, including 
wildland fire suppression and prescribed fire, 
for the protection of natural resources on 
public lands. Because these public lands are 
intermixed with land owned and managed 
by other federal, state, and local government 
entities, BLM collaborates with other fire 
management agencies and is a member of 
the National Wildfire Coordinating Group. 
BLM is working to preserve ecosystems that 
are not currently affected by invasive plants, 
while restoring ecological balance in other 
ecosystems where invasive plants are changing the landscape and increasing wildland fire risk 
(BLM n.d.). BLM also participates in the interagency Burned Area Emergency Response 
program to address post-wildland fire recovery. The Conservation Plan presents an opportunity 
for CDFW to collaborate on best management practices related to western Joshua tree and its 
habitat for fire crews and fire resource advisors in initial wildland fire response.  

Covington Flats in Joshua Tree National Park under smoke from 
the Apple Fire. 
Source: National Park Service.  
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US DEPARTMENT OF DEFENSE 

Approximately 2,321 square kilometers (896.3 square miles), or 18 percent, of western Joshua 
tree’s range in California is within lands managed by DOD. Military installations within the 
geographic focus area are shown on Figure 2-9. 

DOD’s mission does not specifically include management of lands for the benefit of natural 
resources, but the Sikes Act (16 U.S.C. § 670 et seq.) directs DOD to cooperate with USFWS and 
state fish and wildlife agencies to carry out a program for the conservation and rehabilitation 
of natural resources on military installations.  

The Sikes Act requires DOD to develop and implement Integrated Natural Resources 
Management Plans (INRMPs) to guide the management of natural resources on military lands. 
INRMPs use an ecosystem-based approach and balance conservation and mission activities 
to ensure “no net loss” from testing, training, and operational activities (DOD 2023). INRMPs are 
valid for a period of 5 years and must be reviewed by USFWS, the relevant state agency, and 
the military installation.  

INRMPs present an opportunity for CDFW to coordinate with military installations on 
management goals and actions that support the conservation of western Joshua tree on 
military lands. These plans could further serve as the foundation for a written MOU or other 
agreement between CDFW and DOD regarding the conservation of western Joshua tree. The 
INRMPs for the military installations within the geographic focus area that relate to the 
conservation of western Joshua tree are described in the following sections.  

Mojave Desert Installations 

Edwards Air Force Base 

The US Air Force adopted a 2020-2025 INRMP for the Edwards Air Force Base to support natural 
resources management in accordance with the Sikes Act (412 CEG/CEVA 2020). The INRMP 
identifies 52,719 acres of Joshua tree woodland within the Edwards Air Force Base. Overall, the 
US Air Force’s primary management goals for desert woodlands are to “conserve these limited 
natural resources for [the benefit of] threatened and endangered species and other wildlife 
and to maintain the integrity of the desert ecosystem. For western Joshua trees specifically, the 
Environmental Management Directorate of the US Air Force encourages conserving the 
species wherever feasible. The INRMP references the Air Force Flight Test Center’s 1994 
Edwards Air Force Base Revegetation Plan (Air Force Flight Test Center 1994, cited in 412 
CEG/CEVA 2020), which recommends planting Joshua trees to maintain the diversity of 
natural habitats on base. The US Air Force conducts western Joshua tree restoration efforts at 
the base in accordance with the recommendations in the Edwards Air Force Base 
Revegetation Plan. 
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Source: CAL FIRE 2024; adapted by Ascent in 2024. 

Figure 2-9 US Department of Defense Lands Overlapping the Geographic Focus Area 
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The INRMP also states that the US Air Force implements avoidance and minimization measures 
to reduce individual fatalities of western Joshua tree and disturbance of its habitat (412 
CEG/CEVA 2020). Edwards Air Force Base previously identified all western Joshua trees over 3 
meters (approximately 10 feet) in height using photogrammetry, light detection, and ranging 
data and has reported that populations on the base are stable to increasing (412 CEG/CEVA 
2017, cited in 412 CEG/CEVA 2020).  

Edwards Air Force Base is collaborating 
with the USFWS Joshua Tree Biological 
Working Group to develop standardized 
western Joshua tree monitoring 
procedures. Because of the substantial 
acreage of Joshua tree woodland on the 
base and the US Air Force’s management 
goals for the species, a written MOU or 
other agreement between Edwards Air 
Force Base and CDFW could be 
beneficial to western Joshua tree 
conservation.  

Marine Air Ground Task Force Training Command, Marine Corps Air Ground Combat Center 

The INRMP for the Marine Air Ground Task Force Training Command and Marine Corps Air 
Ground Combat Center (Combat Center) located in Twentynine Palms provides a strategy for 
natural resource management on the installation (MAGTFTC MCAGCC 2024). The INRMP 
states that yucca woodlands (identified as “Joshua Trees and/or Mojave Yucca” in the INRMP) 
are in the southwestern and northwestern portions of the Combat Center and cover 0.4 
percent of the installation. The Combat Center has not established formal protections for 
western Joshua tree but incorporates measures to avoid and minimize impacts. These 
protections include inventorying all known western Joshua trees on the installation, 
maintaining a 1-kilometer (approximately 0.6-mile) no-train buffer at the base boundary that 
reduces potential for indirect impacts, and establishing restricted areas around portions of the 
population. During subsequent updates of the INRMP, CDFW has the opportunity to 
collaborate with the Combat Center on establishing formal protections for western Joshua 
tree and developing management goals and actions to support conservation of the species 
on the installation. 

National Training Center and Fort Irwin 

The INRMP for the National Training Center and Fort Irwin provides a strategy for natural 
resource management at the facilities. The INRMP notes that Joshua tree is a species of 

Western Joshua tree at Edwards Air Force Base. 
Source: US Geological Survey.  
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special concern and has a limited distribution and density on the National Training Center and 
Fort Irwin. The INRMP states that if removal of Joshua trees is necessary, trees must be 
relocated to sites with the same orientation and similar characteristics as their original sites to 
reduce the risk of tree mortality (National Training Center and Fort Irwin 2006). 

Naval Air Weapons Station China Lake 

The INRMP for the Naval Air Weapons Station China Lake provides a strategy for natural 
resource management at the station. The INRMP for Naval Air Weapons Station China Lake 
does not list western Joshua tree as a sensitive species but discusses the sensitivity of the 
species to fire and mentions transplantation of western Joshua tree as a component of 
revegetation or landscaping (US Navy n.d.). 

Department of Defense Wildland Fire Management Plans 
DOD uses Wildland Fire Management Plans to guide the application of prescribed fire and 
the response to and recovery from wildland fire incidents on military installations. Each 
installation manages wildland fires according to its mission, location, community, and the 
natural resources, ecosystems, and species that are present. Wildland fire planning is 
integrated with installation INRMPs so that ecological processes, impacts, and benefits are 
evaluated (ESOH and ASD EI&E 2022). Because wildland fires occur across jurisdictions, an 
interagency approach to wildland fire planning, prevention, response, and recovery is 
necessary. DOD is a member of the National Wildfire Coordinating Group, which includes 
other federal, tribal, state, and local partners.  

Sentinel Landscapes Partnership 
The Sentinel Landscapes Partnership is a coalition of federal agencies, state and local 
governments, and NGOs that work with private landowners to advance sustainable land 
management practices around military installations and ranges. The partnership was founded 
by the US Department of Agriculture, DOD, and the Department of the Interior. To fulfill the 
partnership’s mission of conserving natural resources, the Sentinel Landscapes Partnership 
connects private landowners with voluntary state and federal assistance programs that 
provide funding for conservation easements, among other things. 

The Mojave Desert Sentinel Landscape (MDSL) was designated on May 15, 2024 (Clark 2024), 
which will allow a coalition of state, federal, tribal, and local partners to address encroachment 
threats, resource concerns, and climate resilience priorities. The MDSL area is 3,539,077 acres, 
encompassing 2,074,754 acres of federal land (59 percent of the western Joshua tree range in 
California), 124,870 acres of state land (4 percent of the species’ California range), and 
1,337,821 acres of private land (38 percent of the species’ California range). MDSL lands include 
the mountain foothills, sand washes, playas, and desert mountains of the Mojave Desert and 
Sierra Nevada (Figure 2-10).  
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Source: Data provided by CDFW in 2024; adapted by Ascent in 2024. 

Figure 2-10 Mojave Desert Sentinel Landscape Lands Overlapping the Geographic 
Focus Area 
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Western Joshua trees are found on all five DOD installations in the Mojave Desert, described in 
the previous section. In the MDSL proposal, western Joshua tree is identified as one of the more 
than 40 threatened, endangered, or sensitive species targeted for conservation. The proposal 
identifies the potential to work collaboratively with entities such as CDFW to support the 
following goals, which are relevant to the Conservation Plan: 

 Facilitate connectivity to increase species and climate resilience. 

 Provide community outreach in tandem with habitat improvements to increase the 
success of restoration and proactive conservation activities that support climate resiliency. 

 Reduce and mitigate impacts from unauthorized off-highway vehicle (OHV) use, which 
compromises vegetation, soil integrity, and habitat. 

 Reclaim and rehabilitate priority habitats by supporting protection, restoration, wildlife 
restoration, and rehabilitation of up to 50,000 acres of the MDSL. 

 Develop sustainable seed propagation and climate resilient seed growing cooperatives. 

The proposal also identifies the potential to leverage state funding programs to implement 
protection, restoration, and rehabilitation activities. CDFW has the opportunity to provide input 
on shared goals, establish regional priorities, and leverage funding for implementation of 
projects that support western Joshua tree conservation within MDSL lands. 

National Aeronautics and Space Administration Facilities 
The National Aeronautics and Space Administration (NASA) operates two facilities within the 
geographic focus area—the Armstrong Flight Research Center, which is located within 
Edwards Air Force Base, and the Goldstone Deep Space Communication Complex, which is 
associated with the US Army Fort Irwin National Training Center (Figure 2-9). Western Joshua 
trees are present at both facilities. NASA has not adopted specific management plans 
addressing conservation of the species; however, NASA strives to protect ESA-listed species 
and to limit adverse effects on state-specific and local species of concern in accordance with 
applicable federal and state laws and regulations. NASA also strives to be proactive in species 
management, helping to protect the ecological integrity of critical habitat and promote 
populations of endangered and threatened species (NASA 2024). For example, NASA installed 
a new antenna at the Gladstone Deep Space Communications Complex in 2020. As part of 
the project, NASA developed a mitigation plan that involved installing perimeter exclusion 
fences around some western Joshua trees and transplanting trees that could not be avoided 
(Wilder Ecological Consulting n.d.). If CDFW enters into a written MOU or other agreement for 
management of western Joshua tree within Edwards Air Force Base and the US Army Fort Irwin 
National Training Center, NASA could also be a party to the agreement. 
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NATIONAL PARK SERVICE 

Approximately 1,934 square kilometers (746.5 square miles), or 15 percent, of western Joshua 
tree’s range in California, are distributed within lands managed by NPS. Joshua Tree National 
Park and Death Valley National Park, which are located within California and administered 
by NPS, have native populations of western Joshua tree (Figure 2-11). Mojave National 
Preserve, which is also administered by NPS, is outside the current range of western Joshua 
tree, but supports populations of eastern Joshua tree. The preserve is shown on Figure 2-11 
for reference to discussions in Section 5.2, “Management Actions Necessary to Conserve 
Western Joshua Tree.” 

Natural resources on lands managed by NPS generally receive a high level of protection, 
including some active management, although some of these resources may be adversely 
affected by recreational use, development and maintenance of related infrastructure, 
wildland fire, and invasive species. As detailed in the following sections, NPS is implementing 
management practices to conserve western Joshua tree within Joshua Tree National Park, 
and the Agency began to implement management practices to conserve eastern Joshua 
tree within Mojave National Preserve following the 2020 Dome Fire.  

NPS’s experience with Joshua tree conservation has fundamental influence on the Conservation 
Plan, particularly where it can inform CDFW protocols for the successful relocation of western 
Joshua trees. A summary of NPS’s input on the Conservation Plan to date is provided in Chapter 6. 

The Conservation Plan will provide an opportunity for CDFW and NPS to engage in 
cooperatively coordinated conservation actions. As discussed above, the Conservation Plan 
could support the development of a written MOU or other agreement and may also influence 
the development of new NPS management policies or updates to existing policies. 

The following two systemwide and park-specific management plans and practices that are 
relevant to the conservation of western Joshua tree are discussed in the following sections. 

National Park Service Management Policies 2006 
NPS adopted Management Policies 2006, which serves as the primary guide for management 
of the National Park System. Management Policies 2006 does not contain specific policies for 
western Joshua tree or other individual species. Rather, it sets forth general principles for the 
management of biological resources, including principles for the management and 
restoration of native plants and animals, management of threatened and endangered plants 
and animals, maintenance of altered plant communities, harvest of plants and animals by the 
public, and NPS actions that remove native plants and animals (NPS 2006). 
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Source: NPS 2024a; adapted by Ascent in 2024. 

Figure 2-11 National Park Service Lands Overlapping the Geographic Focus Area 
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National Park Service Fire Management 

To fulfill its mission, NPS manages wildland fire to protect the public, park communities, and 
infrastructure; conserve natural and cultural resources; and maintain and restore natural 
ecosystems and processes. NPS also participates in the interagency Burned Area Emergency 
Response program to address post-wildland fire recovery. Because NPS manages wildland fire 
in consideration of natural resources and ecosystem processes, NPS fire management 
principles and strategic guidelines are expected to have a positive influence on conservation 
outcomes for western Joshua tree.  

Director’s Order #18 contains the basic 
principles and strategic guidelines 
governing the management of wildland 
fire by NPS. Under Director’s Order #18, 
each national park with burnable 
vegetation must have an approved fire 
management plan. The current fire 
management plan for Joshua Tree 
National Park provides for full 
suppression of all fires, including those 
naturally caused, until more research is 
collected on fire behavior and fire 
effects in the park and across the 
Mojave Desert. Park biologists are monitoring the long-term consequences of fire in desert 
ecosystems, as well as the effectiveness of treatments designed to hasten ecosystem 
recovery, to inform future fire management policies (NPS 2024b). 

Death Valley National Park has a policy to suppress wildland fires and implement all fire 
management actions using methods, equipment, and tactics that cause the least impact to 
natural and cultural resources. The park also has a policy to develop fire management 
strategies based on science including field observations of fire effects and post-burn 
monitoring of selected sites (NPS 2021a).  

Joshua Tree National Park 

Superintendent’s Compendium 

The Superintendent’s Compendium is a compilation of designations, closures, permit 
requirements, and other restrictions made by the superintendent. The compendium applies to 
all people within the boundaries of federally owned or designated public use lands within 
Joshua Tree National Park. It specifically prohibits possessing, destroying, injuring, defacing, 
removing, digging, or disturbing plants, including climbing, sitting on, or standing on live 

Wildland fire at Joshua Tree National Park. 
Source: National Park Service.  
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Joshua trees or using them as anchors for hammocks or slacklines (Code of Federal 
Regulations, tit. 35, § 2.1, subd. (a)(1)) (NPS 2022).  

Foundation Document 

Most units of the National Park System have a foundation document that provides basic 
guidance for planning and management decisions. Each foundation document contains 
significance statements, which express why a park’s resources and values are important 
enough to merit designation as a unit of the National Park System. One of the significance 
statements for Joshua Tree National Park is that the park “preserves a world-renowned, 
undisturbed population of [western] Joshua trees…, an integral component of the Mojave 
Desert ecosystem.” Accordingly, the Foundation Document for Joshua Tree National Park 
designates Joshua tree as a fundamental resource and value, warranting its primary 
consideration during park planning and management activities (NPS 2017a). Joshua Tree 
National Park is actively engaged in conservation efforts and restoration activities in support of 
this foundation statement (CDFW 2022).  

Joshua Tree National Park General Management Plan  

Public Law 95-625, enacted on November 10, 1978, requires NPS to prepare a general 
management plan to provide for the preservation and public enjoyment of each area of the 
National Park System (54 U.S.C. § 100502). In 1995, NPS adopted a new general management 
plan for the administration of Joshua Tree National Monument, which subsequently became a 
national park in 1994. The General Management Plan provides for the management, use, and 
development of Joshua Tree National Park. The General Management Plan primarily applies 
to the developed areas of the park (NPS 1995). 

The General Management Plan identifies Joshua tree as a species of special concern 
because the species is a major part of the park experience. The General Management Plan 
acknowledges that Joshua trees are likely to be affected by construction of roads, parking 
areas, and buildings throughout the park. The General Management Plan states NPS will 
make special efforts to reduce impacts on Joshua trees, including by implementing design 
criteria to avoid large trees, planting new trees, and salvaging and replanting trees during 
construction (NPS 1995).  

Backcountry and Wilderness Management Plan 

On October 31, 1994, the California Desert Protection Act (Public Law 103-433) added 234,000 
acres to the Joshua Tree National Monument and changed its status from national monument 
to national park (16 U.S.C. § 410, subd. aaa-22). This land remains largely undeveloped and 
primarily comprises backcountry and wilderness areas. As an amendment to the General 
Management Plan, Joshua Tree National Park adopted the Backcountry and Wilderness 
Management Plan to address the management of these lands. The purpose of the 
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Backcountry and Wilderness Management Plan is to minimize disturbance to resources, ensure 
their preservation, and offer the public a wide variety of recreational opportunities. The plan 
identifies the following nine actions that affect the quality of the human environment: 
designation of a trail system; designation of unpaved roads in lands added to the park in 1994; 
designation of management prescriptions for recreational climbing; designation of locations 
where roadside auto camping may or may not be permitted; analysis of major artificial water 
sources installed for wildlife; adoption of areas limited to day use only or closed to public 
access; establishment of group size limits for overnight stays; implementation of the 
Department of the Interior’s Desert Tortoise Recovery Plan; and analysis of proposed additions 
to wilderness (NPS 2000).  

Joshua tree is identified in the Backcountry and 
Wilderness Management Plan as a species of 
special interest to NPS. Although the Backcountry 
and Wilderness Management Plan does not identify 
specific protections for western Joshua tree, 
management actions contained in the plan were 
designed to minimize impacts to natural resources 
and avoid the removal of large plants, such as 
Joshua trees (NPS 2000). 

Resource Stewardship Strategy Summary  

An NPS Resource Stewardship Strategy Summary is a strategic plan intended to help park 
managers achieve and maintain desired resource conditions over time. The Resource 
Stewardship Strategy Summary for Joshua Tree National Park, released in January 2021, includes 
a summary of key issues, stressors, and threats affecting park resources, brief descriptions of the 
park’s priority resources and their components, stewardship goals for priority resources, and 
stewardship activities determined to be high priorities for the next 3 to 5 years (NPS 2021b). 

The Resource Stewardship Strategy Summary discusses the threat of climate change on the 
mortality of Joshua trees and the elimination of suitable habitat for the species. The document 
identifies a long-term goal of sustaining Joshua tree populations within their potential range 
under climate change. Short-term goals of the document include controlling wildland fires 
and removing invasive plant species within Johusa tree climate change refugia, directing 
visitor activity to areas outside of climate change refugia to minimize trampling of young trees, 
and restoring degraded refugia for Joshua trees, especially in burned areas. High-priority 
stewardship activities are also identified in support of these goals. The document also identifies 
a long-term goal to better understand the trends in Joshua tree distribution, resilience to 
environmental change, and the effects of other stressors on Joshua trees (NPS 2021b). 

Source: Dave Hursey, National Park Service.  
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Death Valley National Park 

Foundation Document 

The Foundation Document for Death Valley National Park provides basic guidance for planning 
and management decisions within the park. The park’s endemic species (i.e., a species whose 
geographic range or distribution is confined to a single given area) and biodiversity are 
identified in the Foundation Document as fundamental resources and values for which NPS 
intends to focus planning and management efforts. The Foundation Document does not 
identify specific protections for western Joshua tree but outlines several opportunities to address 
threats to the park’s endemic species and biodiversity that may aid in the conservation of the 
species. These opportunities include controlling visitation to critical habitat areas, conducting 
additional research to guide management decisions, collaborating to ensure adequate 
resource protection, engaging in cooperative management with the Timbisha Shoshone Tribe 
to refine resource management activities, and managing fire regimes (NPS 2017b). 

Death Valley National Park General Management Plan 

The General Management Plan for Death Valley National Park provides an overall 
management strategy for the park over a 10 to 15-year period. The General Management 
Plan does not specifically discuss western Joshua tree, but it includes management 
objectives to perpetuate plant and animal life for their essential roles in the natural 
ecosystem and to perpetuate rare and endangered plants and animals and species 
endemic to Death Valley National Park. The General Management Plan states that NPS will 
seek to manipulate natural landscapes and plants only when necessary to achieve 
approved management objectives (NPS 2021a). 

Backcountry and Wilderness Management Plan 

NPS does not identify western Joshua tree as a species of special interest in the Backcountry 
and Wilderness Management Plan for Death Valley National Park, but it includes goals that 
may aid in the conservation of the species. These goals include: preserving natural resources; 
minimizing conflicts between users and sensitive resources; refraining from the deliberate 
manipulation or management of wilderness resources except as necessary; promoting the 
natural quality of wilderness character through the thoughtful restoration and/or maintenance 
of natural processes and features; preserving ecological values of wilderness; and preserving 
the intangible aspects of wilderness, including ongoing traditional cultural uses by the Timbisha 
Shoshone Tribe (NPS 2012). 

Mojave National Preserve 
As noted above, Mojave National Preserve is outside the current range of western Joshua tree 
but supports a large population of eastern Joshua tree. In September 2020, the Dome Fire 
burned over 43,000 acres in Mojave National Preserve, including over an estimated one million 
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eastern Joshua trees (Smith et al. 2023). The perimeter of the Dome Fire overlaps a modelled 
eastern Joshua tree climate refugium where favorable conditions are expected to persist 
during future warming (Smith et al. 2023).  

In response to past grazing impacts and the loss of eastern Joshua trees in the Dome Fire and 
the species’ poor seed dispersal characteristics, Mojave National Preserve staff prepared the 
Dome Fire Restoration Plan in May 2021 (Kaiser 2021). The plan outlines restoration, monitoring, 
management, and maintenance strategies to restore eastern Joshua tree within the predicted 
climate refugium. These activities include planting and watering trees and applying herbicide 
to control invasive annual grasses. As part of the Dome Fire Restoration Plan, Mojave National 
Preserve staff are collecting data on survival rates associated with various treatments, 
including the use of cages to exclude herbivores and planting under shrubs to simulate nurse 
plants. Although the monitoring data from this restoration project apply to eastern Joshua tree, 
the resulting data can provide important information related to postfire recovery and 
survivability and successful restoration strategies for western Joshua tree. 

 
Eastern Joshua trees burned in the Dome Fire in Mojave National Preserve.  

Source: Drew Kaiser, California Department of Fish and Wildlife. 

US FOREST SERVICE 

Approximately 245 square kilometers (94.6 square miles), or 2 percent, of western Joshua tree’s 
range in California, is distributed within lands managed by USFS. USFS manages several 
national forests and wilderness areas within the geographic focus area, which are shown on 
Figure 2-12. The national forests and wilderness areas in western Joshua tree’s range in 
California are described in Table 2-3.  
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Source: USFS 2024; adapted by Ascent in 2024. 

Figure 2-12 US Forest Service Lands Overlapping the Geographic Focus Area 
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Table 2-3 US Forest Service Lands in Western Joshua Tree Range in California 

National Forest 
or Wilderness 

Area 
County 

National Forest 
or Wilderness 

Area in Square 
Kilometers (sq 

mi) 

Range in 
 Square 

Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

San Bernardino 
National Forest San Bernardino 3,284.3 (1,268.1) 127.1 (1.0), 

49.1 

The National Forest contains mixed conifer 
forests and oak woodlands, pinyon juniper 
stands, and chaparral and semidesert areas, 
which include western Joshua trees. 

Bighorn 
Mountain 
Wilderness 
Area1 

San Bernardino 155.2 (59.9) 44.2 (17.1), 
0.3 2 

The wilderness area is a transition zone 
between the western Joshua tree and other 
yucca–covered desert floor and stands of 
Jeffrey pine in the higher elevations. 

Kiavah 
Wilderness Area Kern 357.3 (138.0) 28.8 (11.1), 

0.2 

The wilderness area is at a transition zone 
between the Sierra Nevada mountain range 
and the Mojave Desert, with vegetation that 
includes creosote bush, western Joshua tree, 
burro bush, and shadscale growing near 
pinyon pine, juniper, canyon oak, and foothill 
pine. 

Sequoia 
National Forest 

Tulare, Kern, 
Fresno 4,451.5 (1,718.7) 1.9 (0.7), 

<0.1 

The National Forest contains mixed forests of 
ponderosa pine (Pinus ponderosa), incense 
cedar (Calocedrus decurrens), white fir (Abies 
concolor), sugar pine (Pinus lambertiana), 
and scattered groves of giant sequoia 
(Sequoiadendron giganteum) in the low- to 
mid-montane elevations. Jeffrey pines are 
scattered on dry granitic slopes, and pure 
stands of red fir forest and lodgepole pine 
forest are found in the upper montane zone. 
Western Joshua trees are found in the 
southernmost and easternmost portions of the 
National Forest. 

Angeles 
National Forest 

Los Angeles, 
San 

Bernardino, 
Ventura 

2,630.5 (1,015.6) 1.3 (0.5), 
<0.1 

The National Forest is predominately covered 
with dense chaparral, which changes to 
slopes covered in pine (Pinus spp.) and fir 
(Abies spp.) in the higher elevations. Western 
Joshua trees are present at lower elevations. 

Inyo National 
Forest 

Inyo, Mono, 
Tulare, Fresno, 

Madera 
8,093.7 (3,125.0) 1.3 (0.5), 

<0.1 

The National Forest contains arid shrublands, 
conifer forests, and mountain meadows. 
Western Joshua trees are present in the desert 
scrub on the lower slopes of the eastern Sierra 
Nevada Mountains in the southern part of the 
National Forest.  

White 
Mountains 
Wilderness1 

Mono 934.7 (360.9) 0.8 (0.3), 
<0.1 2 

The wilderness area contains one of the largest 
and highest desert mountain ranges. The 
wilderness area is known for its high-elevation 
bristlecone pine forest, but western Joshua 
trees have been observed in the desert 
portions. 
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National Forest 
or Wilderness 

Area 
County 

National Forest 
or Wilderness 

Area in Square 
Kilometers (sq 

mi) 

Range in 
 Square 

Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

San Gorgonio 
Wilderness1 

San 
Bernardino, 

Riverside 
390.9 (150.9) 0.1 (<0.1), 

<0.1 

This wilderness area is in a landscape that 
transitions between desert, coastal, and 
mountain environments, including different 
types of vegetation representative of each 
elevation. Western Joshua trees are present in 
the USFS-managed part of the wilderness 
area. 

Notes: sq mi = square miles. 
1 This wilderness area is managed jointly by BLM and USFS.  

2 The western Joshua tree range in the wilderness area represents only the area of land managed by USFS. 

Sources: Esque et al. 2023; USFS 2024; compiled by Ascent in 2024. 

US Forest Service Land Management Plans 

The land management plans for the Angeles and San Bernardino National Forests, which 
specifically reference western Joshua tree, are described in the following sections. 

Angeles National Forest Land Management Plan 

The Angeles National Forest Land Management Plan describes USFS’s strategic direction for 
managing the land and resources within the Angeles National Forest over the next 10 to 15 
years. As identified in the Angeles National Forest Land Management Plan, the Mojave Front 
Country within the Angeles National Forest contains western Joshua trees at lower elevations. 
The Angeles National Forest Land Management Plan states that one of the desired conditions 
for this area is to maintain a natural-appearing landscape, which includes preserving distinct 
desert views of Joshua trees. The Land Management Plan does not include specific 
protections for western Joshua tree but includes vegetation management standards and 
other design criteria required under the Code of Federal Regulations title 36, part 219 that may 
aid in the protection of the species (USFS 2005a). 

San Bernardino National Forest Land Management Plan 

The San Bernardino National Forest Land Management Plan describes USFS’s strategic 
direction for managing the land and resources within the San Bernardino National Forest over 
the next 10 to 15 years. Within the San Bernardino National Forest, western Joshua trees are 
found in the high desert landscape in the eastern portion of the Big Bear backcountry, at 
lower elevations within the Desert Rim and the Mojave Front Country, and in the Bighorn 
Mountain Wilderness.  
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The San Bernardino National Forest Land Management Plan states that one of the desired 
conditions for these areas is to preserve valued landscape attributes, such as Joshua tree 
stands. Within the Mojave Front Country, another desired condition is to manage Joshua tree 
woodlands to provide fire protection for adjacent urban communities, compatible dispersed 
recreation use, high quality wildlife habitat, and protection for plant communities from type 
conversion by frequent burning. The San Bernardino National Forest Land Management Plan 
does not include specific protections for western Joshua tree but includes vegetation 
management standards and other design criteria required under Code of Federal Regulations 
title 36, part 219 that may aid in the protection of the species (USFS 2005b). 

US Forest Service Fire Management 
USFS manages wildland fire on National Forest System lands and also partners with Tribes and 
federal, state, and local governments as part of the National Wildfire Coordinating Group. 
USFS suppresses fires that threaten people and communities but also uses prescribed fire to 
benefit natural resources and prevent the buildup of flammable vegetation. USFS also 
participates in the interagency Burned Area Emergency Response program and implements 
rehabilitation and restoration activities to repair natural resources damaged by wildland fires. 
These activities include planting trees, reestablishing native species, restoring habitats, and 
removing invasive plants. 

 
Source: Bob Wick, Bureau of Land Management.  
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NATURAL RESOURCES CONSERVATION SERVICE 

Approximately 0.3 square kilometer (74.1 acres), or less than 0.1 percent, of western Joshua 
tree’s range in California, is distributed within lands managed by the Natural Resources 
Conservation Service (NRCS). This land is part of a conservation easement established under 
the Wetland Reserve Easements program, which was established to help private and tribal 
landowners protect, restore, and enhance wetlands that have been previously degraded due 
to agricultural uses. NRCS has the right to develop and implement a Wetland Reserve Plan of 
Operations for land enrolled in wetland reserve easements. These plans detail practices to 
help restore, protect, and enhance wetland functions and values. 

2.3.4 State of California Land Management 
State agencies manage approximately 2 percent of land within western Joshua tree’s range in 
California. State Lands within the geographic focus area, including lands managed by CDFW, 
CSP, and CSLC, are shown on Figure 2-13. Lands identified as “Other State Lands” on Figure 2-
13 consist of lands owned by the California Department of Water Resources, University of 
California, California Wildlife Conservation Board, Coachella Valley Conservation Commission, 
Coachella Valley Mountains Conservancy, and Desert and Mountain Conservation Authority. 
Natural resources on state-managed lands generally receive a high level of protection, including 
some active management and research for the benefit of natural resources (CDFW 2022). 

CALIFORNIA STATE PARKS 

CSP manages the California State Park System. The State Park System is divided into 21 districts. 
The Central Valley, Great Basin, Inland Empire, and Sierra Districts overlap with the geographic 
focus area. Lands owned by CSP within the geographic focus area are shown on Figure 2-13, 
and the distribution of western Joshua tree’s range in California within State Parks is listed in 
Table 2-4. Approximately 149 square kilometers (57.4 square miles), which is about 1 percent of 
western Joshua tree’s range in California, overlaps with the California State Park System. 
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Source: CAL FIRE 2024; adapted by Ascent in 2024. 

Figure 2-13 State Lands Overlapping the Geographic Focus Area 
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Table 2-4 California State Parks in Western Joshua Tree Range in California 

Park District County 

Park Area 
in Square 
Kilometers 

(sq mi) 

Range in 
Square 

Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

Onyx Ranch 
State Vehicular 
Recreation 
Area 

Great 
Basin Kern 105.2 (40.6) 82.1 (31.7), 

0.6 

The setting consists of rugged Mojave Desert 
terrain. Recreational opportunities include trails 
for OHV use and campgrounds. This recreation 
area has the largest contiguous stands of 
western Joshua trees in the California State 
Parks System. 

Red Rock 
Canyon State 
Park 

Great 
Basin Kern 109.3 (42.2) 50.7 (19.6),  

0.4 

The setting consists of a desert landscape with 
cliffs, buttes, and rock formations. Recreation 
opportunities include developed campsites, 
day use areas, hiking and equestrian trails, and 
primitive roads for OHV recreation. Western 
Joshua trees are currently present at the park. 

Saddleback 
Butte State Park 

Great 
Basin 

Los 
Angeles 12.0 (4.6) 11.7 (4.5),  

0.1 

The setting consists of a granite mountaintop 
surrounded by high desert landscape, 
including native Joshua tree woodlands. 
Recreation opportunities include day-use 
picnic areas, campground facilities, and 
equestrian trails. Western Joshua trees are 
currently present at the park. 

Arthur B. Ripley 
Desert 
Woodland 
State Park 

Great 
Basin 

Los 
Angeles 2.3 (0.9) 2.3 (0.9), 

<0.1 

The setting consists of a Joshua tree and 
juniper woodland stand. Recreation 
opportunities include picnic areas and hiking 
trails. Western Joshua trees are currently 
present at the park. 

Antelope 
Valley Indian 
Museum State 
Historic Park 

Great 
Basin 

Los 
Angeles 0.6 (0.2) 1.6 (0.6),  

<0.1 

The setting consists of desert parkland on the 
south side of Piute Butte in the Mojave Desert 
and sits against a backdrop of western Joshua 
trees and towering rock formations. Western 
Joshua trees are currently present at the park. 

Hungry Valley 
State Vehicular 
Recreation 
Area 

Great 
Basin 

Los 
Angeles 76.9 (29.7) 0.3 (0.1), 

<0.1 

The setting consists of hills and valleys, 
grassland, coastal sage scrub, and oak 
woodland. Recreational opportunities include 
trails for OHV use and campgrounds. Western 
Joshua trees are currently present at the 
recreation area. 

Notes: OHV = off-highway vehicle; sq mi = square miles. 

Sources: Esque et al. 2023; CSP 2024a; compiled by Ascent in 2024. 

California State Parks Department Operations Manual 
The “Natural Resources” chapter of the CSP Department Operations Manual (CSP 2004) 
contains many policies that can apply to management of western Joshua trees. The following 
are examples of two high-level, general policies; however, more detailed guidance can be 
found in the “Plant Management” section, DOM 0310-0310.9. 
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 DOM 0310.1.1: Plant Management Policy. It is the policy of the Department to acquire, 
preserve, and interpret outstanding examples of native California species; and to acquire, 
perpetuate, and interpret natural plant communities, associations, natural processes (e.g., 
succession), and examples of rare, endangered, endemic, or otherwise sensitive native 
California plants. This will be done in concert with other agencies and organizations. 

 DOM 0313.2.1: Wildfire Management. The Department’s goal is to prevent all unplanned 
human-caused fires on its lands. Given that some unplanned fires will occur, both lightning-
caused and human-caused, it becomes the Department’s responsibility to protect human 
life, and to minimize damage to park facilities and resources from wildfires and from all 
suppression activities. 

State Park Units Classified as State Parks 
The following sections discuss units classified as State Parks that have management goals and 
policies relevant to western Joshua tree. 

Arthur B. Ripley Desert Woodland State Park 

In 1995, CSP established the 566-acre Arthur B. Ripley Desert Woodland State Park (Ripley State 
Park) in Los Angeles County. Although CSP has not adopted a general plan for this park, the 
agency has undertaken management efforts to protect Joshua tree and juniper woodland, 
which have nearly disappeared in the Antelope Valley due to factors including farming, 
housing, and green energy development. The purpose statement of the park is “to preserve 
and protect an impressive area of Joshua Tree—juniper woodlands and its associated 
ecosystem, a landscape which was once abundant in the Antelope Valley” (CSP n.d.).  

In August 2020, the Lake Fire burned 55 
acres, primarily comprised of western 
Joshua tree habitat, in the southern extent 
of Ripley State Park. Beginning in March 
2021, CSP implemented a habitat 
restoration project to address regeneration 
of western Joshua tree. In a June 2022 status 
report, CSP reported that Ripley State Park is 
steadily recovering from the fire. The report 
describes restoration methods, identifies the 
survival rate of sprouts, and recommends 
management actions to track the growth 

rate of the trees (De Vera 2022). These findings and recommendations may be used to inform 
management actions in the Conservation Plan related to restoration. CSP is also seeking funding 

Western Joshua trees in Arthur B. Ripley Desert Woodland State Park. 
Source: California State Parks.  
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to remove fuels and invasive species and conduct research on the effects of wildland fire on 
regrowth of western Joshua tree in the park. 

Red Rock Canyon State Park 

Red Rock Canyon State Park was first established on 3,015 acres in Kern County. Since 1982, 
the park has grown to about 27,000 acres through subsequent land acquisitions and 
agreements. The Red Rock Canyon State Park General Plan was approved in January 1982 
and most recently updated in 2023. The General Plan identifies 301 acres of Joshua tree 
woodland and other small stands within the park, noting that Joshua tree woodland is a 
sensitive natural community of high resource value and in need of protection.  

The General Plan also identifies western Joshua tree as a sensitive botanical resource, noting 
that the park is near the western edge of the species’ range in California where the 
population was modeled as unsustainable (Cole et al. 2011; CSP 2023).  

One of the General Plan’s stated goals is to restore native plant communities, including by:  

 Developing science-based vegetation management objectives for habitat restoration and 
enhancement. 

 Developing management plans in consultation with Tribes to avoid or minimize human 
impacts on native plant communities.  

 Partnering with neighboring landowners to restore and preserve desert plant communities 
on a landscape scale.  

Another goal of the General Plan (CSP 2023) is to protect and conserve sensitive plant species, 
including by:  

 Implementing protection methods (e.g., habitat preservation, seed banking, 
restoration/enhancement, and visitor education).  

 Developing and implementing protocols for locating and monitoring sensitive plant 
populations. 

 Monitoring known populations of sensitive species over time.  

 Developing sensitive species management plans.  

 Planning and implementing conservation actions in collaboration with other agencies.  

 Avoiding or minimizing human activities that disrupt natural ecological systems. 

 Implementing management activities that improve ecological systems, such as controlling 
invasive species and restoring habitat. 
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Saddleback Butte State Park  

Saddleback Butte State Park encompasses 2,955 acres in Los Angeles County. Although CSP 
has not adopted a general plan for this park, the park was originally named Joshua Trees State 
Park and was established for the purpose of protecting Joshua tree woodlands. 

The purpose statement of the park is “to make available for day use an unspoiled area of 
desert terrain and to preserve a representative stand of [western] Joshua Trees and associated 
desert flora typical of this portion of the Mojave Desert” (CSP n.d.).  

State Park Units Classified as State Vehicular Recreation Areas 
The following sections describe management plans relevant to western Joshua tree 
conservation that apply to State Vehicular Recreation Areas (SVRAs). 

Wildlife Habitat Protection Plans 

Public Resources Code section 5090.32, subdivision (g) requires the Off-Highway Vehicle Division 
of CSP to prepare Wildlife Habitat Protection Plans (WHPPs) for lands in SVRAs within the State 
Parks System. Each SVRA has an existing WHPP that was developed in the 1990s and updated in 
2010. Many of these plans are currently being updated in accordance with changes to the 
Public Resources Code (CSP 2021). After completion of these updates, WHPPs will be updated 
every 5 years at a minimum. Some of the updated WHPPs were approved between 2022 and 
2024, while other WHPPs are still in development or pending public review and approval. In 
accordance with the Public Resources Code, each WHPP must include objectives for updated 
WHPPs to identify rare or endangered plant and animal species and their supporting habitat for 
sensitive area consideration; incorporate objectives that target the protection, conservation, 
and improvement of natural resources within SVRAs; and develop and incorporate annual 
monitoring programs to assess whether WHPP objectives are being met. The types of 
management actions that may influence western Joshua tree conservation include actions to 
conserve and restore soils, prevent authorized trail development in areas with existing natural 
communities, and restore habitat. During subsequent updates of WHPPs, CDFW will have the 
opportunity to collaborate with CSP on management actions to be implemented at Hungry 
Valley and Onyx Ranch SVRAs in support of western Joshua tree conservation. 

Soil Conservation Plans 

Each SVRA is required to develop a soil conservation plan that must be reviewed every 5 years 
and updated as needed. Soil conservation plans must demonstrate how an SVRA complies 
with CSP’s 2020 Soil Conservation Standard by implementing an adaptive management 
framework that consists of performing assessments of OHV roads, trails, and facilities, 
implementing maintenance actions, and monitoring the outcome of the actions taken. Under 
the 2020 Soil Conservation Standard, SVRAs must manage OHV facilities for sustainable long-
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term use, meaning soil loss must not exceed restorability (CSP 2020). During subsequent 
updates of soil conservation plans, CDFW will have the opportunity to collaborate with CSP on 
soil management actions to be implemented at Hungry Valley and Onyx Ranch SVRAs in 
support of western Joshua tree conservation. 

Hungry Valley State Vehicular Recreation Area 

Hungry Valley SVRA encompasses 19,000 acres in Los Angeles County. Providing opportunities for 
OHV recreation is a top priority of Hungry Valley SVRA, but the General Plan, which is currently 
being updated, also recognizes the recreation area’s natural resources. The General Plan does 
not specifically discuss western Joshua tree but includes policies to protect rare, endangered, 
and threatened plants. CSP is currently developing a soil conservation plan for Hungry Valley 
SVRA, which includes measures to minimize and repair soil erosion in the recreation area. CSP is 
also implementing a wildlife habitat protection plan for Hungry Valley SVRA, which allows 
motorized vehicle use in a manner that balances natural resource protection. The plan identifies 
western Joshua tree as a candidate for listing under CESA and identifies Joshua tree woodland 
as habitat for other wildlife species in the recreation area (CSP 2024b). 

Onyx Ranch State Vehicular Recreation Area 

Onyx Ranch SVRA encompasses over 26,000 acres in eastern Kern County. A general plan has 
not yet been adopted for this SVRA. CSP is currently developing a soil conservation plan and a 
wildlife habitat protection plan for Onyx Ranch SVRA. 

CALIFORNIA STATE LANDS COMMISSION 

School Lands in the California Desert Conservation Area 
The California State Lands Commission (CSLC) has primary responsibility for the surface 
management of school lands in California. This includes the identification, location, and 
evaluation of the State’s interest in these lands and their leasing and management. School 
lands are what remains of the nearly 5.5 million acres granted to California by Congress in 1853 
to benefit public education (Ch. 145, 10 Stat. 244). Currently, CSLC manages approximately 
468,000 acres of school lands held in fee ownership by the State, with many of these lands 
located in the California desert. The Commission also manages the surface and mineral 
ownership of hundreds of thousands of acres of school lands (CSLC 2012, n.d.). School lands 
make up approximately 87 square kilometers (33.6 square miles), or roughly 0.7 percent, of 
western Joshua tree’s range in California. School lands within the geographic focus area are 
shown in Figure 2-14. 
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Source: CSLC 2024; adapted by Ascent in 2024. 

Figure 2-14 California State Lands Commission School Lands Overlapping the 
Geographic Focus Area 
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As discussed above, DRECP was developed by the agencies in the Renewable Energy Action 
Team to provide effective protection and conservation of desert ecosystems while allowing for 
the appropriate development of renewable energy projects and promoting outdoor 
recreation opportunities within CDCA (refer to the “Desert Renewable Energy Conservation 
Plan” section above).  

CSLC is the largest state agency landowner in DRECP, managing approximately 1.5 percent 
of the DRECP planning area. These lands form a patchwork of small parcels found 
throughout the DRECP planning area, mostly in San Bernardino County and Eastern Riverside 
County (BLM 2015). 

On October 16, 2008, CSLC adopted the Resolution by the California State Lands Commission 
Supporting the Environmentally Responsible Development of School Lands Under the 
Commission’s Jurisdiction for Renewable Energy Related Projects. In this resolution, CSLC 
resolved that lands within its jurisdiction may be developed only with assurances that 
California’s unique and sensitive environments will be protected. A written MOU, executed in 
May 2012 between CSLC and the Department of the Interior, acting through BLM, describes 
the terms and procedures for land exchanges between these agencies to consolidate school 
lands into larger parcels suitable for commercial-scale renewable energy projects (CSLC 2008, 
2012; BLM 2015). 

CSLC may issue leases or permits on State Lands under its jurisdiction, including School Lands, 
for various types of projects (e.g., utility, highway, grazing, mineral extraction). CSLC generally 
serves as the lead agency for conducting environmental review under CEQA for the issuance 
of leases and permits on school lands. As part of the CEQA process, CSLC is required to 
evaluate the impacts of issuing a lease or permit on special-status species, including western 
Joshua tree, and to adopt mitigation measures to reduce potentially significant impacts, 
where feasible. For example, CSLC recently issued a general lease for a new solar energy 
facility in Kern County. The project was anticipated to affect lands that possess significant 
environmental values due, in part, to their unique display of Joshua trees. CSLC required 
preparation of a Joshua Tree Preservation Plan, exclusionary fencing of the western Joshua 
tree woodland, and annual monitoring of the species (CSLC 2023).  

CSLC may also issue leases on State Lands for conservation purposes. CSLC has previously 
approved long-term leases (i.e., 10–20 years) to CSP and CDFW for conservation. In support of 
the Conservation Plan, CSLC may award additional long-term leases to CDFW to conserve 
land that currently supports western Joshua tree or that could serve as potential climate 
refugia for the species. 
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California State Lands Commission Significant Lands Inventory 
As directed by Public Resources Code 
section 6370, CSLC published the 
Inventory of Unconveyed State School 
Lands & Tide & Submerged Lands 
Possessing Significant Environmental 
Values, also referred to as the 
“Significant Lands Inventory” (CSLC 
1975). The report identifies lands 
possessing significant environmental 
values and the criteria by which those 
determinations were made, along with 
any recommended actions necessary 
for permanent protection of such 
identified lands. Whether land is necessary for the continued existence of a rare or 
endangered plant is one of several criteria for identifying lands that possess significant 
environmental values. Parcels that possess significant environmental values are then classified 
into the following categories:  

 Class A: Restricted Use. Areas where public use should be minimized to preserve the 
integrity of the natural environment as a whole. 

 Class B: Limited Use. Areas in which one or more closely related dominant, significant 
environmental values is present. Limited use compatible with and non-consumptive of such 
values may be permitted. 

 Class C: Multiple Use. Areas currently in multiple use which are less susceptible to 
environmental degradation than are Classes A and B, but nevertheless do possess 
significant environmental values. 

CSLC adopted regulations to assure the protection of the significant environmental values of 
identified lands (Cal. Code Regs., tit. 2, § 2951 et seq.). The regulations state that CSLC will not 
allow sale, lease, or other use of significant environmental land without (a) finding that 
adequate provisions have been made for the permanent protection of the significantly 
environmental characteristics or (b) finding that granting of the application will have no 
significant effect upon environmental characteristics.  

Western Joshua trees at sunset.  
Source: National Park Service.  
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CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 

Sensitive Natural Communities 
CDFW maintains a list of natural communities throughout California, which are assigned a 
state rank based on their rarity. Sensitive natural communities refer to natural communities with 
rarity ranks of S1 (critically imperiled), S2 (imperiled), or S3 (vulnerable). Joshua tree woodland 
(Yucca brevifolia Woodland Alliance) is identified as a CDFW sensitive natural community. The 
State rank for Joshua tree woodland is S3 (vulnerable) due to a restricted range, relatively few 
populations (often 80 or fewer), recent and widespread declines, or other factors making it 
vulnerable to extirpation from California (CDFW 2023).  

CEQA is the primary mechanism through which sensitive natural communities receive 
protection. CEQA requires public agencies to evaluate impacts to sensitive natural communities 
from projects they review, and to adopt measures to mitigate significant impacts. The Native 
Plant Protection Act, CESA, and ESA may also afford protections to natural communities that 
support rare species or are defined by the dominance or presence of such species by 
prohibiting unauthorized take of those species. In addition, sensitive natural communities may 
be protected by local regional plans, regulations, or ordinances (CDFW n.d.). 

State Wildlife Action Plan 
In 2005, Congress mandated that each state must develop a State Wildlife Action Plan (SWAP) 
every 10 years. SWAPs are designed to identify species of greatest conservation need. 
California’s SWAP examines the health of wildlife and prescribes actions to conserve wildlife 
and vital habitats before they become rarer and more costly to protect. The plan also 
promotes wildlife conservation while furthering responsible development and addressing the 
needs of a growing human population. Although the focus of the SWAP is on wildlife 
conservation, the plan acknowledges that Joshua tree is an endemic species adapted to 
specialized desert habitats. Joshua trees are a focal habitat type associated with 
conservation targets in the desert region.  

The SWAP includes conservation strategies for wildlife species that would also benefit western 
Joshua tree, including strategies to advocate, increase political awareness, and acquire 
funding for conservation of desert habitat; develop HCPs, NCCPs, and management plans to 
minimize impacts of development; and conserve lands through land acquisitions, easements, 
and leases (CDFW 2015). CDFW circulated a draft 2025 SWAP for public review on March 10, 
2025. The final 2025 SWAP is anticipated to be completed by CDFW in October 2025.  
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California Department of Fish and Wildlife Lands Program 
CDFW manages more than 1.1 million acres of land spanning more than 700 properties 
statewide. These lands comprise ecological reserves, wildlife areas, undesignated lands, 
public access areas, fish hatcheries, and miscellaneous lands. Of these, approximately 700,000 
acres are owned in fee title, and approximately 483,000 acres are administered through 
written MOUs, leases, easements, or management agreements under the CDFW Lands 
Program (CNRA 2023). The CDFW Lands Program’s mission is to ensure that California’s lands 
are managed and maintained to provide optimal benefits for fish, wildlife, and plants by: 

 Developing uniform, statewide policies and planning guidance relative to the acquisition, 
protection, restoration, enhancement, and management of lands. 

 Providing statewide policy and programmatic coordination with conservation groups and 
local, state, and federal resource agencies to conserve privately owned lands. 

 Developing uniform guidelines and regulations for public use and land management plans 
that focus on the needs of fish, wildlife, and plants. 

 Providing budgetary and technical assistance to regional land managers. 

 Fostering public use, knowledge, and enjoyment of lands. 

CDFW lands within the geographic focus area are shown on Figure 2-13. Approximately 34 
square kilometers (13.1 square miles), or 0.3 percent, of western Joshua tree’s range in 
California is distributed within CDFW lands. The ecological reserves within western Joshua tree’s 
range in California, which together comprise approximately 28 square kilometers (10.8 square 
miles), or 0.2 percent, are listed in Table 2-5. CDFW has not adopted land management plans 
for these ecological reserves. Approximately 5 square kilometers (1.9 square miles), or less than 
0.1 percent, of CDFW land within western Joshua tree’s range in California are held under 
conservation easements. Other CDFW lands within western Joshua tree’s range in California 
include a mitigation property, a regional park, a fish hatchery, and public river access. 
Combined, these areas make up less than 0.4 square kilometer (98.8 acres), or less than 0.1 
percent, of western Joshua tree’s range in California.  
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Table 2-5 Ecological Reserves in Western Joshua Tree Range in California 

Ecological 
Reserve County 

Ecological 
Reserve Area 

in Square 
Kilometers 

(sq mi) 

Range in 
Square 

Kilometers (sq 
mi), Percent of 

Range (%) 

Description 

West Mojave 
Ecological 
Reserve 

San 
Bernardino 72.8 (28.1) 18.8 (7.3), 

0.1 

This reserve was acquired for the purpose of 
preserving a representative portion of the 
West Mojave Desert, protecting desert 
tortoise (Gopherus agassizii) and Mojave 
ground squirrel (Xerospermophilus 
mohavensis) habitat, and protecting it from 
the damaging influences of OHV use and 
sheep grazing. The dominant vegetation in 
the reserve is white bur-sage (Ambrosia 
dumosa). Creosote bush is also abundant 
but not as evenly distributed. 

Canebrake 
Ecological 
Reserve 

Kern 29.1 (11.2) 5.0 (1.9),  
<0.1 

The Reserve contains valley foothill riparian, 
valley foothill hardwood-conifer/blue oak-
foothill pine, sagebrush, western Joshua tree, 
riverine, lacustrine, fresh emergent wetland, 
wet meadow, pasture, and cropland. 

Fremont 
Valley 
Ecological 
Reserve 

Kern 16.6 (6.4) 4.2 (1.6), 
<0.1 

The Reserve was acquired for the purpose 
of protecting desert tortoise habitat. The 
reserve consists of typical northwest Mojave 
Desert terrain, and the natural vegetation 
community is primarily creosote bush scrub. 

King Clone 
Ecological 
Reserve 

San 
Bernardino 2.0 (0.8) 0.5 (0.2),  

<0.1 

This reserve was acquired for the purpose of 
protecting ancient creosote rings in the 
Mojave Desert. The Reserve consists of a 
predominantly flat, level area with creosote 
bush scrub. 

Notes: OHV = off-highway vehicle; sq mi = square miles. 

Sources: Esque et al. 2023; CAL FIRE 2024; CSP 2024a; GreenInfo Network 2024; data provided by CDFW in 2024; compiled by Ascent 
in 2024. 

CALIFORNIA DEPARTMENT OF FORESTRY AND FIRE PROTECTION 

The California Department of Forestry and Fire Protection (CAL FIRE) is responsible for wildland 
fire prevention, risk reduction, and response on behalf of the State across lands not covered 
by local fire districts or by federal agencies (i.e., the State Responsibility Area) and in certain 
local jurisdictions through intergovernmental contracts. The CAL FIRE State Responsibility Area 
is shown in Figure 2-15.  

Approximately 14 percent of the western Joshua tree range in California is within the State 
Responsibility Area. In the State Responsibility Area, CAL FIRE’s fire suppression objective is to 
provide aggressive initial attack on all wildland fire to minimize resource loss.  
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Source: CAL FIRE 2023; adapted by Ascent in 2024. 

Figure 2-15 Federal, State, and Local Responsibility Areas for Fire Response 
Overlapping the Geographic Focus Area 
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CAL FIRE also supports and encourages fuel treatment before an incident occurs to reduce 
wildland fire risk, including the use of prescribed fire as a management tool on forest and 
rangelands, as well as for wildlife habitat improvement, watershed protection, reforestation, 
and range and livestock management. Further discussion regarding fire protection, natural 
resource management, and fire prevention methods within western Joshua tree’s range in 
California and climate refugia, including fire suppression and fuel treatments, is found in 
Sections 5.2.2, “Land Conservation and Management,” and 5.2.4, “Research to Inform Long-
Term Conservation.” 

CALIFORNIA WILDLIFE CONSERVATION BOARD 

The California Desert Conservation Act (Fish & G. Code, § 1450 et seq.) became effective on 
January 1, 2022, and established a California Desert Conservation Program under the 
administration of the Wildlife Conservation Board. The purpose and goal of the California 
Desert Conservation Program include the following: 

 Protect, preserve, and restore the natural, cultural, and physical resources of the “portions of 
the Mojave and Colorado Deserts region,” as defined in Fish and Game Code section 1452, 
subdivision (f), in California through the acquisition, restoration, and management of lands. 

 Promote the protection and restoration of the biological diversity of the region. 

 Provide for resilience in the region to climate change. 

 Protect and improve air quality and water resources within the region. 

 Undertake efforts to enhance public use and enjoyment of lands owned by the public. 

Federal and state agencies, local public agencies, tribes, and NGOs with tax exempt status 
under United States Code title 26, section 501, subdivision (c)(3) are eligible to apply for 
grant funding under the program for acquisition, restoration, and management projects (Fish 
& G. Code, §§ 1452, subd. (d) & 1456, subd. (c)). Although the California Desert 
Conservation Program does not specifically target the conservation of any individual 
species, the program could contribute to the conservation or restoration of western Joshua 
tree habitat in California (WCB n.d.). 

2.4 TRIBAL CO-MANAGEMENT 
This section describes laws and policies that provide for CDFW communication, consultation, 
and co-management with Tribes. WJTCA provides requirements regarding western Joshua 
tree co-management with Tribes in Fish and Game Code section 1927.6, subdivisions (a) and 
(b), listed below.  
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 CDFW shall develop and implement a western Joshua tree conservation plan in 
collaboration with the Commission, governmental agencies, Tribes, and the public (Fish & 
G. Code, § 1927.6, subd. (a)). 

 When developing the conservation plan, CDFW shall consult with Tribes, include co-
management principles in the plan, provide for the relocation of western Joshua trees to 
tribal lands upon a request from a Tribe, and ensure Traditional Ecological Knowledge is 
incorporated into the plan (Fish & G. Code, § 1927.6, subd. (b)). 

 This section shall not preclude CDFW from entering into memorandum of understanding 
with Tribes to provide for the taking and possession of western Joshua trees for tribal cultural 
purposes, or as otherwise required by applicable law (Fish & G. Code, § 1927.2, subd. (h); 
see Section 6.4, “Tribal Co-Management”). 

Tribal lands referenced in Fish and Game Code section 
1927.6, subdivision (b) above include all of the following: 
(1) lands meeting the definition of "Indian country" in 
United States Code, title 18, section 1151 held in trust by 
the United States for the benefit of either Tribes 
(rancherias/reservations) or tribal members (individual 
allotments usually within rancherias/reservations); (2) fee 
lands held by Tribes (land purchased and owned by a 
Tribe typically outside of rancherias/reservations); or (3) 
fee lands held by tribal-led NGOs (e.g., NALC) or NGOs 
formed by non-federally recognized Tribes to act on a 
Tribe’s behalf as an entity to hold land. 

2.4.1 State Tribal Communication and 
Consultation Policy 

State agencies and Tribes engage in consultation regarding policies, processes, programs, 
and projects that have the potential to affect tribal interests. Executive Order (EO) B-10-11, 
issued by Governor Edmond G. Brown, Jr., on September 19, 2011, states that it is the policy of 
the administration that every state agency and department subject to executive control shall 
encourage communication and consultation with Tribes. EO B-10-11 reaffirms the right for 
Tribes to exercise sovereign authority over their members and territory, recognizes that the 
State and Tribes are better able to adopt and implement mutually beneficial policies when 
they cooperate and engage in meaningful consultation, and identifies the State’s 
commitment to strengthening and sustaining effective government-to-government 
relationships between the State and the Tribes. EO B-10-11 also created the Office of the Tribal 
Advisor, which, among other things, is directed to facilitate communication and consultations 

Source: Ryan Hall.  
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between Tribes and state agencies. Pursuant to EO B-10-11, California Natural Resources 
Agency (CNRA), CDFW, and the Commission developed the following policies: 

 CNRA adopted its Tribal Consultation Policy on November 20, 2012 (CNRA 2012). The Tribal 
Consultation Policy directs CNRA departments to conduct outreach to Tribes and designate 
a tribal liaison to serve as the central point of contact for Tribes. CNRA is currently updating its 
Tribal Consultation Policy to reflect additional consultation requirements established by news 
laws and executive orders that have been enacted subsequent to 2012. This updated Tribal 
Consultation Policy will become the new framework for all CNRA departments, which may 
develop supplemental policies specific to their authorities. 

 CDFW adopted its Tribal Communication and Consultation Policy on October 2, 2014 
(CDFW 2014). The Policy establishes guiding principles and directs CDFW to appoint a tribal 
liaison. CDFW is committed to consulting with Tribes about issues surrounding California’s 
fish, wildlife, and plant resources, assessing the potential effects of CDFW activities on tribal 
interests, and providing Tribes with meaningful opportunities to participate in decision-
making processes that have the potential to affect tribal interests. 

 The Commission adopted its Tribal Consultation Policy on June 10, 2015, to effectively work 
with Tribes to sustainably manage natural resources of mutual interest. Several years of an 
iterative and collaborative processes to develop a shared vision between tribal entities 
and the Commission resulted in the following vision statement and definition of co-
management (Commission 2017, 2020):  

o “The vision of Tribes, the California Fish and Game Commission, and the California 
Department of Fish and Wildlife is to engage in a collaborative effort between 
sovereigns to jointly achieve and implement mutually agreed upon and compatible 
governance and management objectives to ensure the health and sustainable use of 
fish and wildlife.”  

o Co-management is defined as “a collaborative effort established through an 
agreement in which two or more sovereigns mutually negotiate, define, and allocate 
amongst themselves the sharing of management functions and responsibilities for a 
given territory, area or set of natural resources.” 
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EO N-15-19, issued by Governor Gavin Newsom on 
June 18, 2019, acknowledges and apologizes on 
behalf of the State for the prejudicial policies and 
maltreatment of Tribes and commends California 
Native Americans for stewarding and protecting 
lands within California. This EO also reaffirms and 
incorporates by reference the principles of 
government-to-government engagement 
established by EO B-10-11. 

EO N-82-20, signed by Governor Gavin Newsom on 
October 7, 2020, creates a California Biodiversity 
Collaborative and sets a goal of conserving at least 
30 percent of the State’s land and coastal waters by 
2030 to combat the biodiversity and climate crises. 
This EO acknowledges that California Native 
Americans have stewarded and managed the lands 
within California and that addressing the biodiversity 
and climate crises requires partnerships and 
collaboration with Tribes. 

Section 1.3.2, “California Native American Tribes,” and Appendix C, “Tribal Input Summary 
Memo,” of the Conservation Plan include a summary of CDFW’s tribal outreach and 
consultation efforts to-date during development of this Conservation Plan. 

2.4.2 Statement of Administration Policy: Native American Ancestral 
Lands 

In September 2020, Governor Newsom issued a Statement of Administration Policy stating that it 
is the policy of the administration to “seek opportunities to support California Native American 
tribes’ co-management of and access to natural lands that are within a California Native 
American tribe’s ancestral land and under the ownership or control of the State of California.” 
The purposes of this policy are to partner with Tribes to facilitate tribal access to, use of, and co-
management of state-owned or state-controlled natural lands and to work cooperatively with 
Tribes that are interested in acquiring natural lands in excess of state needs to: 

 Support tribal self-determination and self-government. 

 Facilitate the access of Tribes to sacred sites and cultural resources. 

 Improve the ability of Tribes to engage in traditional and sustenance gathering, hunting, 
and fishing. 

Young western Joshua tree. 
Source: National Park Service.  
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 Partner with Tribes on land management and stewardship utilizing Traditional Ecological 
Knowledge. 

 Reduce fractionation of tribal lands. 

 Provide opportunities for education, community development, economic diversification, 
and investment in public health, investment in information technology and infrastructure, 
renewable energy, water conservation, and cultural preservation or awareness. 

Examples of actions that could be taken in accordance with this policy are: 

 Entering into a written MOU or other written agreements, or adopting policies and 
practices to allow for access to or co-management of natural lands under the ownership 
or control of the State with Tribes with ancestral lands located in such areas. 

 Coordinating with local governments to zone natural land in excess of state needs in a 
way conducive to tribal access and use. 

 Granting funding to assist Tribes with procurement, protection, or management of natural 
lands located within their ancestral territories, subject to available resources. 

 When natural lands under the ownership or control of the State are in excess of state 
needs, working cooperatively within existing statutory and regulatory frameworks with 
Tribes that have ancestral territory within those lands and are interested in acquiring them, 
including by prioritizing tribal purchase or transfer of land. 

2.4.3 Assembly Bill 1284: Tribal Co-Governance and Co-Management 

Enacted in September 2024, Assembly Bill 1284 allows for the co-governance and co-
management of tribal ancestral lands and waters in California. The bill encourages the CNRA 
and its departments, conservancies, and commissions to enter into co-governance and co-
management agreements with federally recognized Tribes. In addition, the bill authorizes the 
California Natural Resources Secretary or a delegate to enter into agreements with federally 
recognized Tribes for the purposes of shared responsibility, decision-making, and collaboration 
in resource management and conservation within a Tribe’s ancestral lands and waters, and 
requires the Secretary or a delegate to be the signatory for the State for these agreements. 
The bill also authorizes the Secretary or a delegate, within 90 days of a federally recognized 
Tribe’s request, to begin government-to-government negotiations on co-governance and co-
management agreements with the Tribe. 
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2.4.4 Senate Bill 310: Cultural Burning 

Enacted in September 2024, Senate Bill 310 authorizes the California Natural Resources 
Secretary, in consultation with its departments, commissions, boards, conservancies, and other 
entities, to enter into written agreements with federally recognized Tribes in support of tribal 
sovereignty with respect to cultural burning in their ancestral territories. In deference to tribal 
sovereignty, the Secretary may agree in a written agreement that compliance with specified 
state permitting or regulatory requirements is not required for cultural burning. The bill also 
authorizes local air districts to enter into written agreements with federally recognized Tribes in 
support of tribal sovereignty with respect to cultural burning in their ancestral territories.  

2.4.5 Tribal Stewardship Strategy Toolkit 

The CNRA is developing a Tribal Stewardship Strategy Toolkit that will provide policies and 
resources to advance shared goals of Tribes and the State for improved tribal access and co-
management of public places and natural resources and the return of ancestral lands to tribal 
ownership. Example projects already undertaken by departments within CNRA include 
entering into memorandums of understanding to open state lands for tribal ceremonies, 
gathering, and use; returning land to Tribes; and providing funds to Tribes to support their 
wildland fire resilience and forestry management priorities (CNRA 2024). 

2.4.6 The Advisory Council on Historic Preservation 

The Advisory Council on Historic Preservation has adopted a policy statement on indigenous 
knowledge and historic preservation, which was requested to be included in the Conservation 
Plan by tribal members who contributed to the Conservation Plan (FIICPI, pers. comm., 2024). 
The Advisory Council on Historic Preservation provides foundational commitments that are 
important for guiding development of co-management principles with Native Americans who 
inhabit land in the United States (ACHP 2024). CDFW developed initial foundational 
commitments based on recommendations from tribal members in Action TCM 1, which are 
described in Section 5.2.3, “Tribal Co-Management,” and in Appendix G, “Foundational 
Commitments by CDFW for Developing Western Joshua Tree Conservation Plan Co-
Management Principles with California Native American Tribes.”  

2.4.7 Joshua Tree National Park Co-Management Agreement 

In November 2022, the Twenty-Nine Palms Band of Mission Indians entered into a co-
management agreement with Joshua Tree National Park that allows for continued 
cooperation between the two entities and outlines a path toward shared stewardship of park 
resources. Through this agreement, the Twenty-Nine Palms Band of Mission Indians and Joshua 
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Tree National Park identified critical areas for collaboration, which include trail development, 
emergency mutual aid, joint planning on educational and interpretive activities, and other 
programs (NPS 2023). This co-management agreement can serve as an example for future co-
management agreements between CDFW and Tribes.  

2.5 LOCAL GOVERNMENT 

2.5.1 County and City Plans, Policies, and Ordinances 

Approximately 37.8 percent of western Joshua tree’s range in California is within areas of land use 
control and authority of local agencies (i.e., county and city jurisdictions). This category includes 
county- and city-owned lands, some of which are protected parks, preserves, and sanctuaries. 
Table 2-6 lists the counties and cities that have western Joshua trees in their jurisdiction and 
identifies the area and percentage of the species’ range in California within each jurisdiction. For 
each county listed, the area and percentage of western Joshua tree’s range in California is 
limited to unincorporated areas within the county and excludes federal and state lands. The 
counties and cities within the geographic focus area are shown on Figure 2-16. Figure 2-16 does 
not include federal and state lands, which are included in Figure 2-4 in Section 2.3.3 and Figure 2-
13 in Section 2.3.4.  

 
Mojave yuccas in front of a western Joshua tree. 

Source: National Park Service.  



Chapter 2: Planning Influences  

Western Joshua Tree Conservation Plan 2-65 

 
Source: Data provided by CDFW in 2024; adapted by Ascent in 2024. 

Figure 2-16 County and City Jurisdictional Land within the Geographic Focus Area 
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Table 2-6 City and County Jurisdictions in Western Joshua Tree Range in California  
Jurisdiction Range in Square Kilometers (sq mi) Percent of Range (%) 

San Bernardino County 1,741 (672.2) 13 
Kern County 1,011 (390.3) 8 
Los Angeles County 989 (381.9) 8 
City of Hesperia 144 (55.6) 1.1 
City of Adelanto 120 (46.3) 0.9 
City of Victorville 119 (45.9) 0.9 
City of Palmdale 117 (45.2) 0.9 
Town of Apple Valley 98 (37.8) 0.7 
Inyo County 53 (20.5) 0.4 
Town of Yucca Valley 93 (35.9) 0.7 
City of California City 70 (27.0) 0.5 
City of Lancaster 56 (21.6) 0.4 
Riverside County 4 (1.5) <0.1 
Mono County <1 (<0.4) <0.1 

Notes: sq mi = square miles. 

Sources: Esque et al. 2023 ;data provided by CDFW in 2024; compiled by Ascent in 2024. 

Article XI of the California Constitution sets forth the powers of local governments. Local 
agencies govern land use planning within their jurisdictions, including by adopting ordinances, 
zoning regulations, and general plans. Although state laws and regulations protecting 
biological resources preempt those of local governments, local agencies can adopt 
ordinances, regulations, and policies that describe how the agency will implement state 
requirements, support the State’s objectives, and reinforce the State’s priorities at the local 
level. Local agencies have the ability to adopt more stringent ordinances and regulations, 
provided they do not conflict with state laws. Local agencies also have the ability to make 
changes to their ordinances, regulations, and policies in response to changing conditions and 
regulatory environments. 

Many counties and cities within western Joshua tree’s range in California have adopted 
policies in their general plans that align with state and federal laws governing the protection of 
biological resources. Such policies include designating Joshua tree woodland as a sensitive 
natural community, designating sensitive areas where development must be carefully planned 
or where development is discouraged or prohibited, coordinating with land management 
agencies to protect biological resources, protecting special-status species, acquiring mitigation 
lands and preserving those lands as open space, and educating the public about natural 
resources. Many general plans also include policies that provide a framework for the local 
agency to coordinate with CDFW to implement the requirements of CESA at the local level. 
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Many counties and cities within western Joshua tree’s range in California have also adopted 
ordinances that regulate tree maintenance and removal, with some ordinances providing 
specific requirements applicable to western Joshua tree. As applied to western Joshua tree, 
some of these local ordinances are currently preempted by WJTCA and CESA, given the 
protections afforded by these statutes, and will continue to be preempted if the species is 
listed under CESA. However, WJTCA allows local agencies to adopt measures that provide 
additional protections beyond those required under the act (Fish & G. Code, § 1927.11). 

WJTCA allows CDFW to enter into an agreement with any county or city to delegate the ability 
to authorize, by permit, the taking of a western Joshua tree associated with developing single-
family residences, multifamily residences, accessory structures, and public works projects, 
provided certain conditions are met (Fish & G. Code, § 1927.3). Fish and Game Code section 
1927.3, subdivision (c)(3) specifies limits on the number of individual western Joshua trees that 
a project may take pursuant to a permit issued under a county or city’s delegated authority, 
depending on the project type, and requires CDFW’s concurrence that certain projects have 
avoided and minimized the take of western Joshua trees to the maximum extent practicable. 
To receive this limited delegation of authority, a county or city must adopt an ordinance 
requiring the satisfaction of all requirements in Fish and Game Code section 1927.3 as a 
condition of approval for any take permit issued under such authority (Fish & G. Code, § 
1927.3, subd. (c)(1)). In addition, counties and cities are responsible for ensuring that 
permittees satisfy those requirements (Fish & G. Code, § 1927.3, subd. (c)(2)). Fish and Game 
Code section 1927.3, subdivision (c)(4) also directs counties and cities to collect fees for 
permits issued and to remit the fees to CDFW. 

CDFW may also enter into an agreement with any county or city to delegate the ability to 
authorize, by permit, the removal or trimming of dead western Joshua trees or the trimming of 
live western Joshua trees that pose a risk to structures or public health and safety, provided 
certain conditions are met (Fish & G. Code, § 1927.4, subd. (b)). To receive this limited 
delegation of authority, counties and cities must ensure the requirements of Fish and Game 
Code section 1927.4, subdivision (a) are met and must comply with specific reporting 
requirements (Fish & G. Code, § 1927.4, subd. (b)).  

The Conservation Plan can also provide a framework for CDFW to enter into a written MOU or 
other agreement with counties and cities to designate protected areas for western Joshua tree. 
For example, Inyo County designates large contiguous areas in the County known for 
containing sensitive natural communities or supporting special-status species as environmental 
resource areas. Policy BIO-1.4 in the Inyo County General Plan (Inyo County 2001) discourages 
development in environmental resource areas unless adverse effects to sensitive resources can 
be mitigated to a less-than-significant level. The Inyo County General Plan recognizes Joshua 
tree woodland as sensitive natural community that occurs within the County. Similarly, Los 
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Angeles County officially designates areas with irreplaceable biological resources as significant 
ecological areas. Although western Joshua tree receives protection under the County’s 
significant ecological areas ordinance, this ordinance is currently preempted by WJTCA. There is 
potential for CDFW to work with Inyo and Los Angeles Counties to designate western Joshua 
tree habitat, including climate refugia, as environmental resource areas and significant 
ecological areas, respectively. In addition, there is potential for CDFW to work with other 
counties and cities to designate western Joshua tree habitat, including climate refugia, within 
their respective jurisdictions. A written MOU or other agreement could also include programs to 
protect western Joshua tree, such as “adopt-a-tree” programs by which the public can 
participate in restoration and stewardship activities (Section 5.3.5, “Education and Awareness”). 

Approximately 25 percent of the western Joshua tree range in California is within the Local 
Responsibility Area for fire response (Figure 2-15). County and city fire departments and local 
fire districts have primary responsibility for preventing and suppressing fires in the Local 
Responsibility Area. Local fire departments generally serve developed areas and are primarily 
concerned with protecting the communities they serve. However, there are opportunities for 
CDFW to collaborate with local fire departments on fire management strategies that benefit 
western Joshua tree on private land. 

2.5.2 Utilities and Special Districts 

Approximately 0.2 percent of the western Joshua tree’s range in California is within lands 
owned by the public utilities and special districts described below.  

 Mountains Recreation and Conservation Authority is an open space district dedicated to 
the acquisition, preservation, and protection of open space wildlife habitat, and urban, 
mountain, and river parkland that is easily accessible to the public. 

 Apple Valley Recreation and Park 
District provides recreation in the 
Town of Apple Valley. 

 Hesperia Recreation and Park District 
provides parks and recreation 
facilities to the residents of the City of 
Hesperia and portions of the 
unincorporated areas of Oak Hills, 
Summit Valley, and Phelan. 

 Antelope Valley Union High School 
District provides public education in 
the cities of Palmdale and Lancaster. 

A long-lived western Joshua tree. 
Source: National Park Service.  
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 Joshua Tree Park and Recreation District provides recreation for the residents of the 
unincorporated areas of Joshua Tree and neighboring communities of the Morongo Basin. 

 Lancaster Cemetery District operates a cemetery that serves residents of the Antelope 
Valley. 

 Littlerock Creek Irrigation District is a public water utility that provides water for agricultural 
use for the surrounding areas of Littlerock. 

 Morongo Valley Community Services District is a community service district for parks, 
streetlights, and fire protection in Morongo Valley. 

 Palmdale Water District is a public water utility that provides water within the City of 
Palmdale’s planning area. 

 Phelan Piñon Hills Community Services District provides water, parks and recreation, solid 
waste, and street lighting services in the desert foothills of the eastern San Gabriel 
Mountains in unincorporated San Bernardino County. 

 Los Angeles Department of Water and Power is a municipal utility that provides water and 
electricity within the City of Los Angeles and several adjacent cities and communities in 
southwestern Los Angeles County.  

In addition to the list above, there are many non-landowning special districts responsible for 
implementing public infrastructure projects within service areas that overlap the western Joshua 
tree range. Although not a comprehensive list, some of these special districts are Mojave Water 
Agency, Bighorn-Desert View Water Agency, Hi-Desert Water District, Joshua Basin Water District, 
Twentynine Palms Water District, Mission Springs Water District, and San Gorgonio Pass Water 
Agency. Many of the public infrastructure projects carried out by these special districts are state-
mandated and/or related to public safety. Public agencies and publicly or investor-owned 
utilities were previously exempt from obtaining permits under the California Desert Native Plants 
Act for removal of western Joshua tree when acting in obligation to provide public service (Cal. 
Food & Agri. Code, § 80117). However, these utilities and special districts are now required to 
seek take authorization for removal of western Joshua tree under either CESA or WJTCA while 
western Joshua tree is a candidate species under CESA. 

2.6 NONGOVERNMENTAL ORGANIZATIONS 
Approximately 0.8 percent of the western Joshua tree’s range in California is within lands 
owned or held in easements by the NGOs, which are described below. 

 The Wilderness Land Trust is an NGO whose mission is to acquire and transfer private lands 
to public ownership to complete designated and proposed wilderness areas or directly 
protect wilderness values. 
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 The Transition Habitat Conservancy is a land trust whose mission is to protect transition 
zones and wildlife corridor ecosystems and their scenic, agricultural, and cultural resource 
values in the West Mojave Desert.  

 The Wildlands Conservancy is an NGO whose mission is to preserve lands and provide 
programs for public recreation. 

 The National Audubon Society is an NGO whose mission is to conserve and restore natural 
ecosystems, focusing on birds, other wildlife, and their habitats. 

 The Mojave Desert Land Trust is an NGO that acquires and permanently protects 
ecologically significant land throughout the California desert, with a focus on parcels within 
national parks and preserves, wilderness areas, areas of critical environmental concern, 
and wildlife corridors. 

 The Boys and Girls Club of America is an NGO that provides programs and services for 
young people, including after-school programs, summer camps, sports and recreation 
programs, academic enrichment programs, and character development programs. 

 The Sequoia Riverlands Trust is an NGO that conserves natural and agricultural lands of the 
Southern Sierra Nevada and San Joaquin Valley. 

 The Tejon Ranch Conservancy is an NGO that works to preserve, enhance, and restore the 
native biodiversity and ecosystem values of the Tejon Ranch and Tehachapi Range. 

 The Wildlife Heritage Foundation is a statewide, nongovernmental land trust that is currently 
preserving over 100,000 acres of ecologically significant land and water resources. 

 The Native American Land Conservancy is an NGO that acquires, preserves, and protects 
off-reservation sacred sites in California’s ancestral territories. Western Joshua trees are 
present on Coyote Hole and the Bob Rabbit wildlife corridor, which are owned and 
managed by the Native American Land Conservancy. 

 The Antelope Valley Conservancy is an NGO whose mission is the acquisition and 
stewardship of native habitats, watershed resources, and lands that offer community value. 

These NGOs offer important planning influences because they were established primarily to 
protect land or provide recreation opportunities and conservation activities. The 
Conservation Plan presents an opportunity for CDFW to work with these nongovernmental 
conservancies and trusts to acquire land for conservation or implement additional 
protective measures on existing conservation lands for the benefit of western Joshua tree. 
Such measures could potentially also be applied to conservation easements on lands NGOs 
manage as easement holders. 
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3 TRADITIONAL VALUES AND USES OF WESTERN JOSHUA 
TREE BY CALIFORNIA NATIVE AMERICAN TRIBES  

This chapter provides an overview of California 
Native American tribes’ (Tribes) traditional uses 
of Joshua trees (i.e., western Joshua tree 
and/or eastern Joshua tree [Yucca 
jaegeriana]), as well as traditional values and 
collective experience and knowledge, known 
as Traditional Ecological Knowledge (TEK), 
related to Joshua trees. TEK has been defined 
in many different ways as part of federal or 
state policy making, often based on 
consultation with Native American tribes. 
USFWS describes TEK as “evolving knowledge 
acquired by Native and local peoples over hundreds or thousands of years through direct 
contact with the environment. . . TEK is an accumulating body of knowledge, practice, and 
belief, evolving by adaptive processes and handed down through generations by cultural 
transmission, about the relationship of living beings (human and non-human) with one 
another and with the environment. TEK encompasses the world view of Native people which 
includes ecology, spirituality, human and animal relationships, and more” (Rinkevich et al. 
2011). TEK is collectively shared and transmitted and can take several forms, including stories, 
songs, folklore, proverbs, cultural values, beliefs, rituals, community laws, local language, and 
agricultural practices, including the development of plant species and animal breeds 
(Secretariat of the Convention of Biological Diversity 2021). TEK may embody aspects of 
spirituality, ceremonies, health, vitality, human and wildlife relationships, ecology, and more. 
It also guides habitat and plant management that complements non-native scientific 
understanding of agriculture, fisheries, health, horticulture, forestry, cultural identity, and 

“TEK is an accumulating body of 
knowledge, practice, and belief, 

evolving by adaptive processes and 
handed down through generations by 

cultural transmission, about the 
relationship of living beings (human 
and non-human) with one another 

and with the environment.” 
-Rinkevich et al. 2011 
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more (Rinkevich et al. 2011). While the origin of TEK is from previous generations, its 
application now is a part of contemporary landscape management science. 

The sources used to inform the chapter include information gathered from tribal engagement 
and consultation with individual California Native American tribes during the preparation of 
the Conservation Plan, as described in Section 1.3.2, “California Native American Tribes.” 
Information referenced in this chapter that was received from a Tribe has been approved by 
the providing Tribe for public disclosure. Additional sources used to inform the chapter 
include available secondary materials related to California Native American tribes and their 
uses of Joshua tree. The secondary materials that help inform this chapter are not exhaustive 
sources in the published literature, and they may not necessarily provide a complete 
representation of California Native American tribes and their use of Joshua tree. Only 
published literature, references, and materials that are currently and publicly available were 
consulted as secondary sources. Tribal names and ethnographic/linguistic Native American 
groups are denoted as they were used in each article and may not coincide with, or be 
representative of, modern Tribe names. If a Tribe or Tribes present new information or 
alternative representations of the information they would like included in this chapter, CDFW 
will work to incorporate the information into future updates of the Conservation Plan. 

Most published literature about California 
Native American tribes’ use of Joshua tree 
does not distinguish between eastern Joshua 
tree and western Joshua tree because the 
taxonomic distinction of the two species 
occurred only recently. For purposes of this 
chapter, the general term “Joshua tree” is 
therefore used. In addition, the more 
generalized “yucca” naming convention is 
found mostly in early historical and 
anthropological references, where discussion 
of “yucca” included Joshua tree, as well as 
a broader group of shrub-like yucca plant 

species, such as banana yucca (Yucca baccata), chaparral yucca (Hesperoyucca whipplei, 
which was previously Yucca whipplei), and Mojave yucca (Yucca schidigera). Thus, this 
chapter uses the term “yucca” or “yucca species” when information is not known to be 
specific to Joshua tree. 

As stated in Section 1.3.2, the collaborative engagement process with California Native 
American tribes is ongoing and will evolve over time. The information in this chapter will be 
updated with additional tribal consultation and input shared and approved by Tribes in future 

Source: Native American Land Conservancy. 
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versions of the Conservation Plan. California Native American tribes that requested to review a 
preliminary draft of the Conservation Plan prior to CDFW submittal to the Commission were 
provided the opportunity. Tribes may provide comments on that preliminary draft and may 
also provide comments on the publicly released draft Conservation Plan through the review 
process outlined on the Commission’s website. Tribal input will continue to be welcomed at 
any time by CDFW during Conservation Plan implementation (which is called for in 
Management Action TCM 1, “Establish Co-Management Principles” in Section 5.2.3, “Tribal Co-
Management”), and for incorporation into future Conservation Plan updates.  

3.1 CALIFORNIA NATIVE AMERICAN TRIBES COLLABORATING ON 
THE CONSERVATION PLAN 

CDFW notified and invited input from 170 federally and non-federally recognized tribal 
contacts and representatives during preparation of the draft Conservation Plan. The following 
Tribes have met with or provided information to CDFW or Native American Land Conservancy 
(NALC), some of which is incorporated into the Conservation Plan. As additional California 
Native American tribes provide contributions to the Conservation Plan, they will be added to 
the following list in future Conservation Plan updates. 

 Agua Caliente Band of Cahuilla Indians 
(ACBCI) 

 Agua Caliente Tribe of Cupeño Indians 
(ACTCI) 

 Cahuilla Band of Indians (Chahuilla) 

 Fernandeño Tataviam Band of Mission 
Indians (FTBMI) 

 Fort Independence Indian Community of 
Paiute Indians (FIICPI)  

 Fort Yuma Quechan Indian Tribe (FYQIT) 

 Kern Valley Indian Community (KVIC) 

 Kwaaymii Laguna Band of Indians 

 Lone Pine Paiute-Shoshone Tribe (LPPSR) 

 San Manuel Band of Mission Indians 
(SMBMI) 

 Tübatulabals of Kern Valley 
(Tübatulabals) 

 Tule River Indian Tribe 

3.2 TRIBAL VALUES RELATED TO, AND USES OF, JOSHUA TREE 
This section is based on information contributed by California Native American tribes in 
meetings held during the development of the Conservation Plan and published literature. 
Descriptions of values and uses provided by secondary materials are sometimes referenced in 
the past tense because they originate from previously documented sources that interpret or 
describe Native American values and uses. Tribes have verified and approved the use of 
secondary material cited in this section during meetings with CDFW and NALC for the 
Conservation Plan, and additional source material may be identified by Tribes in the future.  
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Joshua tree is called many names by California Native American tribes that have interacted 
with the plant (Collins et al. 2022). Yucca species, such as Joshua tree, have been documented 
for their use in traditional materials and for culinary and medical purposes in the Mojave Desert 
and throughout the rest of Joshua tree’s range in California (Collins et al. 2022). In addition, 
silhouette images of Joshua trees carry cultural significance in some traditional stories (FTBMI, 
pers. comm., 2024), have significant historical value as part of the traditional cultural landscape, 
and serve as witnesses to the pre-colonial contact age (FIICPI, pers. comm., 2024). 

An ethnobotanical study by Stoffle et al. (1990) analyzed holistic conservation theory and 
plant-specific interviews with representatives from Western Shoshone, Southern Paiute, and 
Owens Valley Paiute Tribes from the Mojave Desert and Great Basin to develop a ranking 
system of cultural significance of various plants. Importance given to plants was based on the 
number of plant elements used by Tribes. Due to the various tribal uses of Joshua tree for its 
seeds, flowers, roots, and fibers, Joshua tree ranked high in overall cultural importance across 
the represented Tribes in the study within Joshua tree’s range in California (Stoffle et al. 1990). 
Similarly, Tribes in Los Angeles and in the southeastern desert region identified Joshua tree 
woodlands in southern California as culturally important, where Joshua trees were used for 
basketry material, culinary purposes, and artistic applications, such as dye for baskets, 
ceremonial purposes, and tattoo ink (Fortier 2008, 26). 

3.2.1 Culinary and Medicinal Uses  

Yucca species have been and continue to be an important food source since the earliest 
traditional cultures of the Southwest. Fruits of Mojave yucca, Joshua tree, and chaparral 
yucca were gathered for food among the Tribes of southern California, northwestern Arizona, 
and southern Nevada, (Bell and Castetter 1941, 22 and 63). Although the fruit of Mojave 
yucca (reported with the older name Yucca mohavensis by Bell and Castetter [1941]) could 
be eaten dry, most people preferred it cooked after drying and made into a drink (Bell and 
Castetter 1941, 18). Particularly important to the Chemehuevi, Cahuilla, and Serrano culturally 
affiliated Tribes’ diets, “various species of yucca fruits, mescal, and seeds were collected by 
the women of the Tribe” (Stickel et al. 1980, 98; Braun and Gates 2013, 63 and 71). Basket lids 
were sealed with greasewood (Adenostoma fasiculata) gum for storage of seeds, which 
allowed them to be kept indefinitely (Braun and Gates 2013, 63). Food stores were frequently 
cached in caves or rock crevices; these “caches were important for the Chemehuevi when 
they maintained a more nomadic existence because they allowed the Chemehuevi the 
freedom to venture to other areas without having to be concerned with their food supply 
when they returned” (Braun and Gates 2013, 63). Processed edible parts of Joshua tree would 
be kept for long periods in storage areas (FTBMI, pers. comm., 2024).  
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Many parts of yucca and agave plants are used for culinary purposes, such as the yucca plant’s 
flower buds, fruits, roots, bulbs, seeds, and stems (Bean and Saubel 1972; Eckhardt and Hatley 
1982; Stoffel et al. 2022). The plants are a year-round staple, producing several types of traditional 
foods for Native Americans of the Mojave Desert, Great Basin, and Colorado Plateau (Stoffle et 
al. 2022, 23). Collecting parts of the yucca plant is purposefully timed to obtain nutritional value 
and optimize the quality of yucca material while contributing to the long-term productivity of the 
plant (Anderson 2005, 265). For example, Anderson reports that “the young flower stalks of 
[chaparral yucca]… and basal portions of the plants, with leaves removed,” were harvested in 
late spring and “eaten after being roasted in a pit oven with hot stones” (Anderson 2005, 268).  

California Native American tribes have noted that the preparation of Joshua tree to be 
consumed is a major social event (Stoffle et al. 2022, 24). The Fernandeño Tataviam Band of 
Mission Indians shared that yucca provided the most reliable and plentiful source of energy 
available to their ancestors; the root and stalk would be cooked slowly prior to being 
consumed (FTBMI, pers. comm., 2024). The seeds contributed important nutritional value, 
being especially high in fiber, oil, and sugar (Webber 1953). Seeds were finely ground and 
either eaten raw or cooked in the form of mush by Tribes in Southern California (Palmer 1878, 
647). Immature seed pods were also used as food in early spring and were boiled down or 
cooked in roasting pits (Louderback et al. 2013). The seed pods of yucca and agave species 
have been observed in roasting pits dating back at least 4,000 years throughout the Southwest 
(Price et al. 2009, 18; Louderback et al. 2013, 285). Many sources state that gathering the 
flowers of Joshua tree and blossoms of other yucca species occurs in early spring (Bean and 
Saubel 1972; Stickel et al. 1980, 89; Eckhardt and Hatley 1982, 37; Tübatulabals, pers. comm., 
2024). Joshua tree flowers and blossoms are eaten fresh or pickled (Tübatulabals, pers. comm., 
2024). Flower buds that are cooked are similar in flavor to artichokes (Anderson 2005, 245). 
Fortier (2008) wrote that sugar from the flowers of Joshua tree has been used as an addition to 
the ground seeds of four-wing saltbush (Atriplex canescens) to create a pinole (roasted corn 
or maize) drink. In addition, yucca moth larvae, which develop within the fruits of yucca 
plants, are considered to be a special culinary treat (Stoffle et al. 2022, 23).  

Published literature provides limited insight into the medicinal properties and uses of yucca 
species; however, medicinal TEK is an area of cultural tradition that is strongly associated with 
oral storytelling and generational knowledge transfer through hands-on education from elders 
to youth. Information regarding the uses of yucca species for healing purposes will be 
incorporated into the Conservation Plan in the future, to the extent available. Secondary 
sources noted that the root of the Joshua tree, “especially the red part,” has a medicinal 
effect similar to greasewood as an antiviral and anti-inflammatory (Stickel et al. 1980, 223). 
Garcia and Adams Jr. (2009) note that chaparral yucca was used as a medication for skin 
irritations among the Kumeyaay Tribe. 
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3.2.2 Material Uses  

Material uses of Joshua tree and other yucca 
species have been and continue to be 
essential for many functions of the California 
Native American tribes that inhabit and trade 
within or near Joshua tree habitat. Yucca 
species have been documented as being 
used for pole binding, cordage for building 
structures, carrying straps, and soap (Barrows 
1900, 36–37, 47; Braun and Gates 2013, 135), 
with the leaves in particular being used for 
binding and cordage (Hedges 1967, 47–48; 
Wilken 2012, 136), and dried trunks being used 
to make sandals (Wilken 2012, 136–137). Yucca cord is often two-strand and twisted in a right 
spiral, with the fur strips being twisted about the cord base in a left-to-right spiral (Bell and 
Castetter 1941, 43). Seasonal variation in environmental conditions influence what parts of the 
Joshua tree might be better suited for gathering according to the type of textiles created from 
the plant (Anderson 2005, 130). Native Americans of the Mojave Desert pounded leaves of 
Joshua trees and other yucca and agave plants to expose fibers, which after drying were made 
into cordage (Stoffle et al. 2022, 23). The spines were used as needles for sewing, tattooing, and 
separating fibers when making baskets, and as awls when a handle was added (Stoffle et al. 
2022, 23). Joshua tree fibers form a natural, elastic textile (Bean and Saubel 1972) used for rope, 
basket making, sandals, hairbrushes, paint brushes, bowstrings, and netting (Churchill et al. 1879; 
Barrows 1900, 47; Bean and Saubel 1972). Younger Joshua trees have more elastic fibers than 
older trees and were preferred for some material construction (Diguet and Poisson 1896). 

The roots of Joshua tree are harvested for dyes and basket weaving purposes (FYQIT, pers. 
comm., 2024; Tübatulabals, pers. comm., 2024). The long roots were frequently used by Southern 
California desert Tribes, including the Kawaiisu, Kitanemuk, Owens Valley Paiute, Tübatulabals of 
Kern Valley, and Timbisha Shoshone (formerly known as the Panamint Shoshone) for making 
coiled baskets and utensils (Coville 1892, 358; Voegelin 1938, 30; Bell and Castetter 1941, 35; 
Zigmond 1978, 201; McDaniel et al. 2012, xvi, 2-8 through 2-9; Anderson 2018 ). The Joshua tree 
roots were removed selectively and collected in batches to allow rest periods for the plants and 
to not deplete the Joshua trees in a localized area (Anderson 2005, 191). The Tübatulabals of 
Kern Valley advise that roots should not be dug up in sections longer than 18 inches 
(Tübatulabals, pers. comm., 2024). The red color of the root of Joshua trees is what makes them 
desirable for basket weaving and creating patterns, such as lightning bolts for the Kitanemuk 

Dried Joshua tree leaves with woven baskets in background. 
Source: Native American Land Conservancy. 
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basket makers (Anderson 2005, 43). The roots 
have been documented to create black, 
brown, light yellow, and red dyes, depending 
on the season they are harvested (Steward 
1933, 271; Voegelin 1938, 30; Murphey 1959). 
The Paiute preferred roots of yucca from plants 
above 4,000 feet in elevation because the roots 
had better color than those from lower 
elevations (Anderson 2005, 53). Among the 
Kawaiisu and Tübatulabal, the roots were used 
in making coiled baskets and basket caps, and 
the fibers were used for making sandals 
(Voegelin 1938, 30; Zigmond 1978, 201; 
McDaniel et al. 2012, xvi, 2-8 through 2-9). Parts 
of the Joshua tree could also be used to make grass skirts and shoes (FYQIT, pers. comm., 2024). 
The Kawaiisu additionally used Joshua tree when making twined and burden baskets (Zigmond 
1981, 201). 

3.3 TRADITIONAL ECOLOGICAL KNOWLEDGE FOR CONSERVATION 
Reestablishing and healing severed relationships with the earth through activities, such as 
gathering, crafting, and using products from nature, are important cornerstones to continue to 
keep California Native American relations with nature alive, rich, and sustainable (Anderson 
2005, 338). TEK is a direct connection between Native Americans and the environment that is 
important for conservation of nature. Spiritual connections and belief systems guide Native 
American landscape management throughout California, and consultation now affords the 
ability for Tribes to articulate aspects of TEK that include spiritual elements that may be new to 
private landowners, local, state, and federal agencies (FIICPI, pers. comm., 2024). As such, it is 
critical that landowners and agencies take time to consider these new aspects of 
environmental protection and incorporate them into their plans, policies, and guidance 
(FIICPI, pers. comm., 2024). Native Americans continue to have highly participatory 
relationships with nature, which may be intertwined within their Creation Story. Payahuunadü, 
the Land of Flowing Water, is considered a living church and the Chuk-ke-shuv-ve-wḗ-tah’s 
(Oak Creek or Fort Independence Indian Reservation’s) Creation Story includes ancestral 
lands, and their caring for, that extend beyond the artificial boundaries of their reservation 
(FIICPI, pers. comm., 2024). Practicing TEK, which is an ongoing cumulative body of 
knowledge, practices, and beliefs passed on through generations by Native Americans, is one 
way to heal these severed relationships with the earth and to achieve the Conservation Plan’s 
vision for western Joshua tree.  

Woven baskets with intricate patterns are made with Joshua 
tree leaves and roots. A bundle of roots on the right side is the 
source of the dark colors to make the patterns in the baskets. 
Source: Native American Land Conservancy. 
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As described in published literature and current tribal input, Joshua tree remains highly valued 
for its cultural significance. Landscape-level management was the driving force behind the 
continued livelihood of most Native Americans in Southwestern California, including in the 
Mojave Desert and Joshua tree woodland habitat (Anderson 2005, 160–165; Stoffel et al. 2022, 
23). Tribes hold landscape-level management that extends beyond the boundaries of 
reservations and holistic views of culture and biology as key to managing a species (Stoffle et al. 
2022; FIICPI, pers. comm., 2024; KVIC, pers. comm., 2024). The Tübatulabals of Kern Valley have 
highlighted the importance of protecting other native species in Joshua tree’s range in 
California to properly care for the ecosystem (Tübatulabals, pers. comm., 2024). Fort 
Independence Indian Community of Paiute Indians stress the importance of engaging with all 
Tribes that have Joshua trees as part of their traditional cultural landscape to better understand 
how to manage and treat the trees in their cultural ways (FIICPI, pers. comm., 2024). Tribes are 
working with CDFW to identify actions that benefit multiple ecologically related species. For 
example, yucca moth and yucca have a mutualistic, ecological relationship and are 
dependent on each other for reproduction and long-term survival (see Section 4.2, “Wildlife 
Values and Ecological Function of Western Joshua Trees,” for more details).  

Native American landscape-level 
management bolsters plant and wildlife 
populations through actions that encourage 
the growth of culturally important plant 
species, which includes Joshua tree and 
yucca species (Zigmond 1981; Anderson 
2005, 191 and 338). Harvesting the tender, 
immature flower stalks of yucca species 
before flowering may have stimulated 
vegetative reproduction through a hormonal 
change in the plants, forcing them to 
produce “pups”—small plants attached to 
the parent plant, which would create 
additional plants in a desirable area 
(Anderson 2005, 130 and 269). Pruning and cutting plants are strategically done to enhance 
plant growth as well (Anderson 2005, 2018). Native Americans have known and understand that 
among desert plants, propagation is dependent on microhabitats and nurse plants to shelter 
seedlings, which affect the generation and distribution of Joshua tree plant communities 
(Brittingham and Walker 2000; Tübatulabals, pers. comm., 2024).  

Tribal members help dig a hole for a demonstration of a 
western Joshua tree transplanting. 
Source: Native American Land Conservancy. 
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There are limited areas of Joshua tree woodlands, and tribal representatives have remarked on 
the importance of these areas for ethnobotanical resources (Stoffle et al. 2022, 24). Joshua 
trees provide key habitat for other wildlife and plant species important to California Native 
American tribes (Stoffle et al. 2022, 23). In a series of interviews with consulting tribal 
representatives, one representative noted that wildlife live in the Joshua tree woodland; 
therefore, any disturbance could lead to the destruction of the habitat, and thus, many wildlife 
would die or leave the valley (Stoffle et al. 2022, 24).  

Native Americans have skillfully gathered plants over long periods in different habitats without 
depleting plant populations to the point of extinction (Anderson et al. 1997, 33). The Fort 
Independence Indian Community of Paiute Indians indicate they wouldn’t take western 
Joshua tree unless it was critical and beneficial for our people overall (FIICPI, pers. comm., 
2024). A representative from the Tribe further explained that living in excess is a threat to the 
land and specifically the western Joshua tree species and does not align with the Tribe’s 
values to take only what is needed from the land (FIICPI, pers. comm., 2024). According to 
Tending the Wild author, M. Kat Anderson, “Removing key elements from nature means the 
possibility of ecological degradation. . . . Removing elements from natural systems with 
thoughtfulness and respect, one [begins to] address the complex interplay between resource 
production and the conservation of biological diversity. Judiciously harvesting, crafting, and 
using products from nature continue to be the three cornerstones that keep Indian relationships 
with nature alive, rich, and sustainable.” (Anderson 2005, 338). 

 
Source: Native American Land Conservancy. 
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Regular Native American application of low-intensity, periodic fire across landscapes in 
California to manage vegetative communities and stimulate desirable plant growth is well-
documented (Blackburn and Anderson 1993; Keeley 2002; Stewart 2002; Vale 2002; Anderson 
2018; Roos et al. 2021; Schelenz 2022). The Kern Valley Indian Community and the Agua 
Caliente Tribe of Cupeño Indians addressed the topic of burning for management of Joshua 
trees. Both Tribes noted that there was not a tradition of cultural burning for the management 
of Joshua trees or the Joshua tree woodland community because there had traditionally not 
been a reason to burn it (ACTCI, pers. comm., 2024; KVIC, pers. comm., 2024). However, both 
noted that the environment has changed and believe that burning to reduce fuel loads 
containing invasive species, and therefore reducing fire intensity, is presently needed. The Kern 
Valley Indian Community has firsthand experience with Joshua trees and wildland fire and 
note that in their community, where a fire burned in 2016, Joshua trees were killed and no 
regrowth from the crowns was observed in areas on the flats where the fire burned more 
intensely. However, the Kern Valley Indian Community observed Joshua trees have been 
regrowing from the roots on slopes where the fire did not burn as intensely (KVIC, pers. comm., 
2024). The Agua Caliente Tribe of Cupeño Indians’ Tribal Chair indicated there may be 
potential for Joshua tree germination in an environment with fire ash and biochar (ACTCI, pers. 
comm., 2024).  

Although California Native American tribes have noted that cultural burning is used less often 
in the desert than in other plant communities, there are still documented uses of periodic fire 
being employed by Native Americans in Southern California. For example, among the 
Kumeyaay of Southern California, yucca and agave seeds were planted immediately before 
burning a slope, and germination was induced by the heat of fire (Stoffle et al. 2022, 23). These 
stimulated plants did not provide immediate materials and would take several years to mature 
to usable size, providing evidence of long-range plant husbandry planning by the Tribes 
(Stoffle et al. 2022, 23).  

Many southwestern plant species are transplanted across the desert by Native Americans to 
areas of importance to increase the availability for traditional purposes (Anderson 2005, 143 and 
160–165; Stoffle et al. 2022, 23). The density observed in Joshua tree woodlands suggests that 
Joshua trees were stimulated to grow in the desert, especially near culturally important sites 
(Stoffle et al. 1989, 98; Stoffle et al. 2022, 23). There are documented accounts of Native 
Americans saving the seeds of agave, yucca, and desert fan palms and planting them in 
specific locations within the Mojave Desert, demonstrating the integral nature of plant 
cultivation in Native American cultural systems (Stoffle et al. 1989, 129 and 138; Anderson 2005, 
161; Stoffle et al. 2022, 23). 
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Native Americans skillfully gather plants over 
long periods in different habitats to manage 
the health of ecosystems while alternatively 
ensuring key cultural use species are readily 
available. This requires knowledge of each 
species’ life characteristics (Anderson et al. 
1997, 33). Joshua tree is abundantly present 
and has a wide habitat range in the desert 
Southwest because of this skillful knowledge 
and practice. The sustainability of Native 
American practices allows natural 
vegetation and human inhabitation of the 
landscape to coexist. Integration of 
California Native American tribes’ traditional 

cultural uses and TEK for landscape-level health is crucial for land management strategies 
pertaining to conservation of western Joshua tree.  

  

Western Joshua tree being watered after it has been 
transplanted by tribal members. 
Source: Native American Land Conservancy. 
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4 SUMMARY OF RESOURCE CONDITIONS 
The starting point for assessing western Joshua tree conservation needs and developing 
management actions is understanding the existing range and distribution, habitat 
requirements, ecology, population trends, and key stressors and threats to the species. 
Detailed information on resource conditions related to western Joshua tree is available in 
CDFW’s March 2022 status review of western Joshua tree (CDFW 2022). This chapter 
summarizes the resource conditions of western Joshua tree from the status review and 
additional information and analysis not available when the status review was finalized. 
Information from a summary of western Joshua tree resource conditions prepared by USFWS 
(2023) is also included.  

4.1 WESTERN JOSHUA TREE BIOLOGY AND ECOLOGY 

4.1.1 Range and Distribution 

The western Joshua tree range and distribution in 
California are described in this section in reference to 
the ecoregions where they occur. Ecoregions are 
delineated based on biotic factors (i.e., living parts of 
an ecosystem) and environmental factors that 
determine the structure and function of ecosystems. Environmental factors include climate, 
physiography, water, soils, air, hydrology, and natural communities (ECOMAP 1993).  

Western Joshua tree is present in discontinuous populations, mainly within the western Mojave 
Desert and extending north and east into the southwestern Great Basin across various 
ecoregions. The southern portion of the range extends south into the Southern California 
Mountains and Valleys ecoregion (Figure 4-1). The western portion of the range extends into 
the Sierra Nevada ecoregion and into a limited portion of the Sierra Nevada Foothills 

“It's the Joshua tree's struggle 
that gives it its beauty.” 

― Jeannette Walls,  
The Glass Castle 
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ecoregion. Western Joshua tree is often noted to be abundant in ecological and sometimes 
elevational transition zones along the border of the Mojave Desert ecoregion. The southern 
extent of the species is east of Indio Hills, California, near Rockhouse Canyon and north of 
Fargo Canyon, and the western extent is an isolated population in Los Angeles County at the 
junction of Orwin Way Road and Quail Canyon Motocross Road near Caswell (Esque et al. 
2023). The northern and eastern extents of the range are located just south of Tonopah, 
Nevada (Esque et al. 2023), and Tikaboo Valley, Nevada (Rowlands 1978; Smith et al. 2021), 
respectively, which are not represented in Figure 4-1 because only the California portion of the 
range is shown. The northern extent of the species in California is likely in the southeastern 
corner of Mono County, between Wildhorse Creek and Furnace Creek, which are north of 
Deep Springs, California, and south of Dyer, Nevada (Esque et al. 2023). 

The Conservation Plan addresses the known portion of the western Joshua tree range in 
California within Riverside, San Bernardino, Los Angeles, Kern, Inyo, and Mono counties, and 
the small portions of the geographic focus area in Tulare and Ventura counties (Figure 4-1). 
Substantial stands of western Joshua tree have been reported at elevations ranging from 
approximately 750 to 2,100 meters (2,460 to 6,890 feet) above sea level (Rowlands 1978). The 
data used for the mapping developed by Esque et al. (2023) (Figure 4-1) show western Joshua 
tree present at approximately 585 meters (1,919 feet) up to approximately 2,675 meters (8,776 
feet). The range of western Joshua tree in California has been estimated to encompass a total 
area of approximately 13,088 square kilometers (5,053 square miles) across six ecoregions 
(Table 4-1) (Esque et al. 2023).  

Western Joshua tree has a sprawling, diffuse pattern of distribution, particularly compared to 
eastern Joshua tree (Yucca jaegeriana) (Figure 1-1 in Chapter 1, “Introduction”) (Esque et al. 
2023). High densities of western Joshua tree are present along the southern end of the species’ 
range, separated by large gaps where the species is absent, particularly in the southwestern 
portion of the range. These conspicuous gaps in the species’ distribution are likely a result of 
urban development, fire, and other cumulative disturbances (Esque et al. 2023). In California, 
most of the western Joshua tree range is within the Mojave Desert ecoregion and the 
Southeastern Great Basin ecoregion (Table 4-1; Figure 4-1). Most high elevation portions of the 
western Joshua tree range in California are in the Southeastern Great Basin ecoregion. Some 
high elevation portions of the species range in California are also in the Sierra Nevada and 
Southern California Mountains and Valleys ecoregions.  
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Sources: Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-1 California Ecoregions and Range of Western Joshua Tree in California 
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Table 4-1 Western Joshua Tree Range in California by Ecoregion and Elevation  

Ecoregion Elevation Class1 Area in Square 
Kilometers (sq mi) Percent of Range 

Mojave Desert low elevation 6,024.3 (2,326.0) 46.0 

 middle-low elevation  1,809.2 (698.5) 13.8 

 middle-high elevation 1.8 (0.7) <0.1 

 Mojave Desert total 7,835.2 (3,025.2) 59.9 

Southeastern Great Basin low elevation 10.4 (4.0) 0.1 

 middle-low elevation 1,265.8 (488.7) 9.7 

 middle-high elevation 1,712.5 (661.2) 13.1 

 high elevation 209.6 (80.9) 1.6 

 Southeastern Great Basin total 3,198.4 (1,234.9) 24.4 

Sierra Nevada low elevation  164.1 (63.4) 1.3 

 middle-low elevation 826.1 (319.0) 6.3 

 middle-high elevation 153.4 (59.2) 1.2 

 high elevation 0.3 (0.1) <0.1 

 Sierra Nevada total 1,143.9 (441.7) 8.7 

Southern California 
Mountains and Valleys low elevation 85.3 (32.9) 0.7 

 middle-low elevation 581.0 (224.3) 4.4 

 middle-high elevation 232.1 (89.6) 1.8 

 high elevation 7.3 (2.8) 0.1 

 Southern California Mountains 
and Valleys total 905.8 (349.7) 6.9 

Mono middle-high elevation 2.8 (1.1) <0.1 

 Mono total 2.8 (1.1) <0.1 

Sierra Nevada Foothills middle-low elevation 0.7 (0.3) <0.1 

 Sierra Nevada Foothills total 0.7 (0.3) <0.1 

Total  13,086.8 100.0 
Notes: m = meters; sq mi = square miles. 

1 The elevational range of western Joshua tree was divided into four equal range classes: low elevation: 585–1,105.9 meters 
(1,919–3,628 feet); middle-low elevation: 1,106–1,625.9 meters (3,629–5,334 feet); middle-high elevation: 1,626–2,145.9 meters 
(5,335–7,040 feet); high elevation: 2,146–2,675.9 meters (7,041–8,780 feet). 

Source: Esque et al. 2023; USFS 2024; compiled by Ascent in 2024. 

GENETIC VARIATION 

Genetic variation within a species can allow it to adapt to environmental change. Adaptive 
genetic variation directly affects a species’ ability to respond to environmental factors, such 
as heat stress and drought, highlighting the importance of conserving adaptive genetic 
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variation within species ecotypes (i.e., subgroups of a species that are genetically distinct), 
compared to conserving overall genetic variation within the species (Smith et al. 2023). A 
substantial amount of scientific attention has been directed toward understanding the 
coevolution of western Joshua tree, eastern Joshua tree, and their obligate pollinating moths. 
Much of this attention is focused on a small area in Tikaboo Valley, Nevada, where the two 
species of Joshua tree co-occur and hybridization has been observed. Western Joshua tree 
and eastern Joshua tree have a moderate degree of genetic differentiation and diverged 
approximately 100,000 to 200,000 years ago, which is considered a relatively recent 
divergence (Smith et al. 2021). The work by Smith et al. (2021) supports the conclusion that 
Joshua trees fall into two distinct groups that correspond with western Joshua tree and eastern 
Joshua tree. Smith et al. (2021) indicate there is genetic diversity among populations of 
western Joshua tree, particularly among populations in the southern and western extent of its 
range, possibly driven by adaptations to different climates. The study identified three 
genetically distinct groups of western Joshua tree across five populations that were sampled 
within the range in California, which are all located in the Mojave Desert ecoregion, although 
two populations that are in genetically distinct groups are less than 2 miles from the Southern 
California Mountains and Valleys ecoregion. Smith et al. (2023) suggested these genetically 
distinct populations may respond differently to climate change, in which case, identifying and 
protecting populations that are better adapted to future climate conditions could potentially 
improve conservation of the species. Further genetic analysis of western Joshua tree is 
currently in review and will be incorporated into the Conservation Plan in a future update. 

4.1.2 Habitat Requirements 

Western Joshua trees live in a variety of environments in a wide range of elevations, landforms, 
soil types, and vegetation communities. Research conducted by Esque et al. (2023), which 
addressed the entire range of western Joshua tree, showed that climatic variables are 
typically more accurate predictors of western Joshua tree presence than topography and 
vegetation; however, topography and vegetation may still be important factors for western 
Joshua tree survival. 

CLIMATE 

Western Joshua trees rely on precipitation events to augment soil moisture as a water source. 
Unlike mature Joshua trees, juvenile Joshua trees and seedlings do not have access to deep 
groundwater and are unable to store much water in their tissues. Duration of droughts and high 
precipitation periods are likely important factors in determining where western Joshua tree can 
successfully reproduce and survive. Where western Joshua trees are found, precipitation is 
received as rain and less frequently as snow, with most precipitation occurring between 
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October and April (Hereford et al. 2004). Annual precipitation for western Joshua tree is largely 
restricted to the winter months because of the species’ western position in the Mojave 
precipitation gradient (Esque et al. 2023). Precipitation across the Mojave Desert region is highly 
variable from year to year and oscillates between wetter and drier conditions within multiyear 
and multidecade timescales. The soil moisture requirements of western Joshua tree likely vary 
depending on factors including life history stage, soil texture, ambient temperatures, local 
topography, elevation, and the presence and cover of other plants.  

 
Source: Jeb Bjerke, California Department of Fish and Wildlife. 

Species distribution modeling efforts by Esque et al. (2023) have revealed the environmental 
factors with the greatest influence on predicting western Joshua tree presence: mean annual 
temperature (defined as the average of the monthly temperature averages for the climatic 
normal period 1980–2010), temperature seasonality (standard deviation [i.e., measure of 
variation in data] of the monthly mean temperatures), precipitation seasonality (variation in 
monthly precipitation totals for the normal period 1980–2010), and summer precipitation 
(average total precipitation received from May through October, based on the climatic 
normal period 1980–2010). Other predictive factors for western Joshua tree presence, in order 
of importance, are annual heat/moisture index (mean annual temperature divided by mean 
annual precipitation), winter minimum temperature (average minimum temperature from 
December through February based on the climatic normal period 1980–2010), precipitation 
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ratio (ratio of summer to winter precipitation), and mean annual precipitation (average 
annual precipitation during the climatic normal period 1980–2010). 

TOPOGRAPHY AND SOILS 

Western Joshua trees are found on a variety of landforms in the Mojave Desert and Great Basin 
ecoregions, including gentle alluvial fans, bajadas, flats, ridges, mesas, and gentle to moderate 
slopes, often near the bases of mountains (Huning and Petersen 1973; Thomas et al. 2004; Gucker 
2006), although at higher elevations, the species can also be found on steep slopes at lower 
densities (Esque, pers. comm., 2022, cited in USFWS 2023). The greatest densities of Joshua trees 
may be found on well-drained sandy to gravelly alluvial fans. Where western Joshua tree is less 
common, it is likely restricted to areas with sufficient groundwater, such as large sand dunes or 
groundwater drainages (Charlton and Rundel 2017).  

Because water availability limits western Joshua tree survival and reproduction, the soil’s water-
retention capacity is likely important for the species. Western Joshua trees have been reportedly 
found more frequently on soils with bimodal textures (i.e., various sized soil particles) with both 
coarse sands and fine silts that facilitate soil moisture retention (Huning and Petersen 1973; 
Sawyer et al. 2009). Soil moisture is an important factor for western Joshua tree soil habitat. When 
not present in sufficient quantities, it can be a limiting factor to western Joshua tree distribution. 
Joshua tree habitat generally contains old alluvial rocks of igneous rather than sedimentary origin 
and soils that are coarse sands, very fine silts, gravel, or sandy loams (Rowlands 1978; Sawyer et 
al. 2009). Western Joshua tree appears unable to grow well in places with insufficient soil moisture 
available, such as in areas where soils have a high clay content or high volumes of coarse 
particles (Huning and Petersen 1973; Borchert 2022), or where the depth to bedrock is less than 1 
meter (3.3 feet) (Huning and Petersen 1973). Western Joshua tree could grow in areas that 
collect water due to topography, subsurface bedrock, and soil structure that may otherwise be 
too hot or too dry, and such areas could provide important refugia for the species in the future. 
Therefore, water availability in soil is an important abiotic factor (i.e., nonliving part of an 
ecosystem) for western Joshua tree survival.  

In addition, soil biotic factors play a role in intact western Joshua tree habitat, which typically 
has biological soil crusts (i.e., biocrusts) (Belnap et al. 2001). Biocrusts are soil surface layers that 
include bacteria, cyanobacteria, algae, mosses, liverworts, fungi, or lichens and can be major 
components of undisturbed desert ecosystems (Belnap et al. 2001). Biocrusts add diversity to 
the ecological system, limit soil erosion, increase accumulation of soil organic matter and 
nutrients, and can either positively or negatively interact with vascular plants (Bowker 2007; 
Abella et al. 2023). 
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VEGETATION 

Western Joshua tree can occur as the characteristic species of a distinct vegetation 
community (i.e., a repeated pattern of plants across a landscape), or as an associate species 
within other tree, shrub, or herbaceously dominated vegetation communities. As described in 
A Manual of California Vegetation (Sawyer et al. 2009), which is California’s standard 
vegetation classification system, Joshua trees are the characteristic species in the Joshua tree 
woodland alliance, which is defined as a stand of vegetation with greater than or equal to 1 
percent cover of Joshua trees evenly distributed across the landscape, with less than 1 
percent absolute cover of juniper (Juniperus spp.) or pine (Pinus spp.) trees. The understory in a 
Joshua tree woodland is often dominated by shrubs or grasses, and the overstory is dominated 
by Joshua trees and sometimes other tree species. Joshua tree can also be found in other 
vegetation communities where it constitutes less than 1 percent of the total overstory cover, 
including California juniper woodland, foothill pine woodland, and blackbrush scrub alliances.  

 
Source: Anna Cirimele, National Park Service. 
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To describe the whole western Joshua tree range, a broader classification system of California 
Wildlife Habitat Relationships System is used in this chapter (CDFW n.d.). This classification 
system maps terrestrial wildlife habitat based on vegetation characteristics and can be cross-
walked with the vegetation communities described in A Manual of California Vegetation. The 
habitats defined in the California Wildlife Habitat Relationships classification system that are 
within the range of western Joshua tree in California are desert scrub, which covers over half 
of the western Joshua tree range in California; Joshua tree, which is synonymous with A 
Manual of California Vegetation’s Joshua tree woodland alliance; alkali desert scrub; and 
sagebrush (Table 4-2). Western Joshua tree nurse plants (described in Section 4.1.3) include 
the dominant plants (i.e., the plants for which the species alliance is named) in creosote bush 
scrub alliance and blackbrush shrub alliance and the co-dominant species singleleaf pinyon 
pine (Pinus monophylla) of singleleaf pinyon–Utah juniper woodlands alliance. These 
vegetation alliances are classified within the California Wildlife Habitat Relationships system as 
desert scrub habitat, sagebrush habitat, and pinyon-juniper habitat, respectively, which are all 
dominant habitats within the western Joshua tree range in California (Table 4-2). Areas where 
Joshua tree woodland is mapped likely contain some of the densest stands of Joshua trees. 
Although the western Joshua tree range in California is mostly within scrub and Joshua tree 
habitat, western Joshua tree can occur within a variety of vegetation and natural 
communities; therefore, at the range-wide scale, western Joshua tree does not appear to be 
associated with a specific vegetation community, which aligns with findings by Esque et al. 
(2023) conducted at a similar scale. However, topography and vegetation may still be 
important factors for understanding the full habitat needs of western Joshua tree and planning 
for its conservation. 

Vegetation within and just outside the western Joshua tree range in California has been 
mapped at a broad scale in Figures 4-2a through 4-2f.  
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Table 4-2 Land Cover within the Western Joshua Tree Range in California 

Land Cover Type of Land Cover Area in Square Kilometers 
(sq mi) Percent of Range 

Desert scrub Shrub dominated 7,085.7 (2,735.8) 54.1 

Joshua tree Tree dominated 1,314.5 (507.5) 10.0 

Alkali desert scrub Shrub dominated 1,100.0 (424.7) 8.4 

Sagebrush Shrub dominated 844.5 (326.1) 6.5 

Pinyon-juniper Tree dominated 669.1 (258.3) 5.1 

Juniper Tree dominated 467.7 (180.6) 3.6 

Mixed chaparral Shrub dominated 253.5 (97.9) 1.9 

Annual grassland Herb dominated 245.3 (94.7) 1.9 

Barren Non-vegetated  111.3 (43.0) 0.9 

Desert wash Shrub dominated 109.0 (42.1) 0.8 

Desert succulent shrub Shrub dominated 48.7 (18.8) 0.4 

Montane chaparral Shrub dominated 32.5 (12.5) 0.2 

Low sage Shrub dominated 18.9 (7.3) 0.1 

Montane hardwood–conifer Tree dominated 17.0 (6.6) 0.1 

Bitterbrush Shrub dominated 15.6 (6.0) 0.1 

Lake Aquatic 11.3 (4.4) 0.1 

Desert riparian Tree dominated 7.0 (2.7) 0.1 

Montane riparian Tree dominated 5.2 (2.0) <0.1 

Montane hardwood Tree dominated 3.9 (1.5) <0.1 

Lodgepole pine Tree dominated 2.1 (0.8) <0.1 

Riverine Aquatic 2.1 (0.8) <0.1 

Blue oak–foothill pine Tree dominated 1.0 (0.4) <0.1 

Valley foothill riparian Tree dominated 0.8 (0.3) <0.1 

Fresh emergent wetland Aquatic 0.7 (0.3) <0.1 

Saline emergent wetland Aquatic 0.7 (0.3) <0.1 
Note: Land cover types of eastside pine, wet meadow, perennial grassland, Jeffrey pine, valley oak woodland, sierran mixed 
conifer, blue oak woodland, coastal scrub, chamise-redshank chaparral, and ponderosa pine each represent less than 0.005 
percent of the western Joshua tree range and were excluded from this table; sq mi = square miles; vegetation data is from CAL 
FIRE’s Fire and Resource Assessment Program (FRAP), which is classified using the California Wildlife Habitat Relationships system. 
Converted land cover uses are presented separately in this chapter, below. 

Sources: CAL FIRE 2022; Esque et al. 2023; compiled by Ascent in 2024. 
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2a Land Cover within the Western Joshua Tree Range in California
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2b Land Cover within the Western Joshua Tree Range in California
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2c Land Cover within the Western Joshua Tree Range in California
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2d Land Cover within the Western Joshua Tree Range in California
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2e Land Cover within the Western Joshua Tree Range in California
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Sources: CAL FIRE 2022; Esque et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-2f Land Cover within the Western Joshua Tree Range in California 
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4.1.3 Life History 

Both western and eastern Joshua tree species are relatively long-lived and slow-growing 
species that require a complex combination of environmental factors to successfully grow and 
reproduce. 

FLOWERING 

Joshua trees are mature when an individual plant 
begins to produce flowers, which occurs when the 
Joshua tree is approximately 50 to 70 years old 
(Esque et al. 2015) or when the plant is between 1 
and 2.5 meters (3.3 and 8.2 feet) in height 
(Rowlands 1978). Western Joshua tree flowers 
between January and May, peaking in late 
February, but the species can flower as early as 
November (Barve et al. 2020; Brenskelle et al. 2021; 
Hess and Baldwin 2022). Flowering of western 
Joshua tree is thought to occur episodically rather 
than annually, so mature Joshua trees do not 
flower every year. Flowering of mature individuals 
at one small site in the town of Yucca Valley, 
California ranged from 0 to 90 percent in 15 years 
of monitoring (Yoder et al. 2024).  

Research has increased understanding of the conditions needed for flowering (St. Clair and 
Hoines 2018; Barve et al. 2020; Brenskelle et al. 2021; Yoder et al. 2024). In some years, many 
western Joshua trees produce large quantities of fruits and seeds synchronously (Kelly and 
Sork 2002; Borchert and DeFalco 2016; St. Clair and Hoines 2018), which is a reproductive 
strategy used by western Joshua tree, called “masting” that results in a wide variation in 
flowering rates from year to year. Seed predators are the primary dispersal mechanism for 
western Joshua tree seeds. Having a mast seeding reproductive strategy is beneficial 
because more seeds are produced than seed predators can feasibly consume. 
Subsequently, surviving seeds have a higher likelihood of successfully establishing and 
developing into a reproductive adult (Kelly and Sork 2002). These large, synchronous 
flowering and masting events seem to occur as infrequently as once or twice per decade, 
and the conditions that produce them are not well understood (Esque et al. 2010; DeFalco 
and Esque 2014; Borchert and DeFalco 2016). Research conducted by Yoder et al. (2024) 
found that flowering in Joshua tree is more likely to occur when the growing year leading up 

Source: Diane Etchison. 
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to flowering is wetter than the previous growing year, and that previous growing year is drier 
than the growing year before it (i.e., going from a year to a drier year and then to a wetter 
year tends to result in flowering). Yoder et al. (2024) defined “growing year” from April of one 
year through March of the next year. When flowering does occur in a given year, Brenskelle 
et al. (2021) found that it is likely to occur following cold and dry conditions. In addition, 
Yoder et al. (2024) found that flowering is more likely to occur when the maximum vapor 
pressure deficit (i.e., measure of drought stress on the landscape) is lower in the growing year 
before flowering and the minimum vapor pressure deficit is relatively stable since the 
previous growing year. These vapor pressure deficits align with lower drought stress leading 
up to flowering (Yoder et al. 2024). Flowering was also found to more likely occur when the 
minimum temperature the growing year before flowering was above freezing and when the 
maximum temperature has been relatively stable since the previous growing year (Yoder et 
al. 2024). This finding is consistent with observations that suggest Joshua trees flower much 
more often in locations that are historically warmer (St. Clair and Hoines 2018) and that 
winter low temperatures limit distribution of flowering (Dole et al. 2003); however, these 
findings contradict speculation that freezing triggers flowering (Brenskelle et al. 2021; 
Rodgers 2023). In addition, Yoder et al. (2024) found that the median interval between 
flowering years has decreased from historical (i.e., early 20th century) levels of flowering 
every 5 years to every 4 years.  

POLLINATION 

Western Joshua tree relies on the yucca moth 
(Tegeticula synthetica) for pollination and is not 
pollinated by other insects in California or by 
wind. The relationship between these two 
species is an obligate pollination mutualism, 
meaning both species rely on the other for 
successful sexual reproduction. The yucca 
moth pollinates western Joshua tree, and 
western Joshua tree provides food (i.e., western 
Joshua tree seeds) for the developing moth 
larvae. Many yucca moth species (Tegeticula 
and Parategeticula) are specialized pollinators 

for Yucca species (Smith and Leebens-Mack 2024). Eastern Joshua tree’s obligate pollinating 
yucca moth (Tegeticula antithetica) is not known to co-occur with western Joshua tree in 
California but is capable of pollinating western Joshua tree where they co-occur in Nevada, 
though significantly fewer larvae survive compared to when the moth oviposits on its preferred 
host (Smith et al. 2009). Yucca moth species aggregate on the flowers of Yucca species and 

Yucca moth larva inside Joshua tree fruit. 
Source: Anna Cirimele, National Park Service. 
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mate within the inflorescence (i.e., group or clusters of flowers on one main stem on a plant) 
(Smith and Leebens-Mack 2024). Yucca species appear to have adapted to yucca moth 
pollination by having a low pollen-to-ovule ratio, low nectar production, and the ability to 
abort fruits when they are over exploited (Smith and Leebens-Mack 2024). Although pollination 
from its yucca moth does impose a cost on the western Joshua tree through the larval 
consumption of its seeds, both it and its yucca moth pollinator rely on successful seed 
development for survival. 

Yucca moths pollinate Joshua tree by using unique, specialized tentacles to purposefully 
place pollen into the stigma after egg laying (Smith and Leebens-Mack 2024). This active 
pollination process in Joshua tree and other Yucca species ensures development of seeds for 
the moth offspring by transferring pollen efficiently, leading to lower pollen-to-ovule ratio 
(Pellmyr et al. 2020). Yucca moths are also known to lay eggs into the Joshua tree floral ovary, 
and the growing larvae consume a portion of the fertilized seeds resulting in a tight 
codependence between each species for survival (Trelease 1893; Pellmyr 2003; Smith and 
Leebens-Mack 2024). The yucca moths’ ovipositor (through which they lay their eggs) length 
correlates with the style length of the western Joshua tree flower, which allows for successful 
egg laying in the seed ovules (Smith et al. 2009). Research in the San Bernardino Mountains 
found approximately 19.5 and 42.8 percent of seeds were damaged by larvae in 2013 and 
2014, respectively (Borchert and DeFalco 2016). In yucca plant–yucca moth relationships, 
typically 5 to 30 percent of the seed crop is consumed, although it can be up to 90 percent 
(Smith and Leebens-Mack 2024). Although there are costs from larval predation of seeds, 
western Joshua tree needs its yucca moth for successful sexual reproduction. 

For all species of yucca moth, eggs typically hatch in 7 days (Smith and Leebens-Mack 2024). 
In late summer, the moth larvae fall to the ground from the Joshua tree fruits and enter 
diapause (i.e., suspended development) (Pellmyr 2003). This stage of diapause can likely last 
for several years, although the environmental or other cues that trigger metamorphosis into 
adult moths are not currently known (Pellmyr 2003). The environmental factors that lead to the 
survival of the yucca moth are not well understood, nor are the components of the natural 
communities that support both western Joshua tree and the yucca moth. The range of the 
yucca moth, and therefore the range where western Joshua tree can sexually reproduce, is 
also not well understood but can be estimated as the range in which pollination and fruiting 
occurs. Yucca moth presence was recorded in Joshua Tree National Park at study sites from 
approximately 1,049 to 2,076 meters (3,442 to 6,811 feet) in elevation, but not at the study sites 
with the lowest (1,004 meters [3,294 feet]) or highest (2,212 meters [7,257 feet]) elevation 
(Harrower and Gilbert 2018). More research is needed to understand whether the results of this 
study apply to yucca moth populations elsewhere. 
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Following the yucca moth’s pollination of western 
Joshua tree, fruits containing seeds are produced. 
The number of fruits and seeds produced by western 
Joshua trees vary greatly from year to year (Borchert 
and DeFalco 2016; Wilkening et al. 2020). Borchert 
(2022) reported approximately 80 seeds in mature 
western Joshua tree fruits. In research conducted in 
the San Bernardino Mountains at approximately 1,776 
meters (5,827 feet) in elevation, fruits reached full size 
in late May (Borchert and DeFalco 2016), although 
timing of the maturing of fruits likely varies at other 
locations along the elevational gradient of western 
Joshua tree. Preliminary data show that areas with 
high fruit production tend to be colder and wetter 
with uniform precipitation, and sites that differ in the 
amount of fruit production have significantly different 
climates (Smith, pers. comm., 2024).  

The production of fruits and seeds fluctuates yearly and is dependent upon the number of 
adults (i.e., defined as flowering Joshua trees) that are present, the presence of yucca moth, 
and the amount of moisture available while fruits are in development. However, the relative 
influence of each of these on the abundance and timing of fruit set for Joshua tree has yet to 
be determined. In one study in Joshua Tree National Park, pollinator abundance, flowering, 
and seed production were all found to be lowest at the high elevation sites (Harrower and 
Gilbert 2018). Pollinator abundance was found to be the most limiting factor to viable seed 
production because seed production is positively correlated with yucca moth presence 
(Harrower and Gilbert 2018); however, these conclusions may not be generalizable over the 
entire range of western Joshua tree. For example, the study had a limited sample size, fine-
scale variation in seed production, and moth presence within any one site (even at sites in the 
same climate and elevation zones), which may have captured normal spatial variation in 
seed production as opposed to variation due to elevation (Smith, pers. comm., 2024). In 
addition, the study was conducted in a location that represents a small window of climate 
variation compared to the range of the species (Smith, pers. comm., 2024).  

Source: Matt Berger. 



Chapter 4: Summary of Resource Conditions  

Western Joshua Tree Conservation Plan 4-27 

SEED DISPERSAL 

Dispersal of Joshua tree seeds is primarily facilitated by other species, so the capacity for the 
species to expand into unoccupied habitat is dependent on those species. Prehistorically, 
Joshua tree seeds may have been dispersed long distances by extinct megafauna, including 
the Shasta ground sloth (Nothrotheriops shastensis) and relatives of the elephant (Lenz 2001). 
However, using genetic data, Smith et al. (2011) found no evidence of a change in the rate of 
Joshua tree dispersal corresponding with the timing of the extinctions of such herbivores, which 
would be expected if they were important Joshua tree seed dispersers.  

Currently, seeds of western Joshua tree are dispersed by scatter-hoarding rodents (see Section 
4.2, below) that either collect seeds from the canopy of western Joshua tree or the ground 
below and bury the seeds a short distance from the tree (Vander Wall et al. 2006; Waitman et 
al. 2012; Borchert 2016). Primary dispersal (first caching of seeds) distances of western Joshua 
tree seeds by seed-caching small rodents of up to 56.6 meters (186 feet) have been observed, 
with secondary dispersal (re-caching of seeds) distances of up to 32.2 meters (106 feet) 
(Vander Wall et al. 2006). The average historical migration rate of Joshua tree over the 
Holocene period has been estimated to be up to 2 meters (6.6 feet) per year (Cole et al. 
2011). Research from Esque et al. (2023) indicates small founder trees occur less than 1 
kilometer (0.6 mile) from the edge of established Joshua tree stands. Other mechanisms of 
dispersal for Joshua tree seeds have also been suggested including wind, other mammals, 
and birds (e.g., California scrub-jay [Aphelacoma californica]) (Lenz 2001; Borchert 2016). 

SEED GERMINATION 

Joshua tree seed germination is dependent on favorable environmental conditions that, when 
absent, seem to result in low rates of seed viability and germination success. While Joshua tree 
seed germination occurs readily in controlled laboratory conditions (Wallace and Romney 
1972; McCleary 1973; Gucker 2006; Bonner and Karrfalt 2008; Waitman et al. 2012; Birker, pers. 
comm., 2021), seed germination rates decrease dramatically following dispersal in the wild. To 
model seed viability in the wild, one study conducted in the range of eastern Joshua tree 
found that after 1 year in an underground cache, approximately 50 to 68 percent of eastern 
Joshua tree seeds recovered from the field germinated in the lab (Reynolds et al. 2012). After 3 
years and 4 months in an underground cache, less than approximately 1 to 3 percent of 
eastern Joshua tree seeds were able to germinate (Reynolds et al. 2012), suggesting that at 
least eastern Joshua tree has limited capacity to maintain seed viability in soil for long periods 
of time. Seed viability may be longer when protected within fruits compared to when loose in 
the soil. It is possible that uneaten fruits in the tree canopy function as an aerial seedbank, 
which likely occurs more frequently in masting years when fruit production is high enough to 
provide ample food for larvae and seed predators (Borchert and DeFalco 2016). One high 
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desert study found that seeds were ready to germinate in mid-June, approximately 14 days 
after the Joshua tree fruit reached full size (Borchert and DeFalco 2016). 

After dispersal, western Joshua tree seeds appear more likely to germinate following a rain 
event (Went 1948; Reynolds et al. 2012) and may germinate fastest at approximately 25 
degrees Celsius (77 degrees Fahrenheit), as was found in one study for eastern Joshua tree 
seeds when testing germination in four different temperature conditions (McCleary 1973). 
Following germination, seedling emergence above the soil from the shoot (i.e., stem and 
attached organs, such as leaves and flowers) of the plant seems to be greatest in the spring 
and summer when increased soil moisture and warm soil temperatures co-occur. However, 
seedlings seem to also emerge at other times of the year, which suggests some potential for 
adaptation to shifting conditions (Reynolds et al. 2012). Seedling emergence is likely increased 
when seeds are buried approximately 1 to 3 centimeters (0.4 to 1.2 inches) below the surface 
(Waitman et al. 2012). Seeds that are left unburied on the soil surface seldom germinate 
(Waitman et al. 2012). Seed germination and seedling emergence seem to be most successful 
under nurse plants (e.g., shrubs) compared to out in the open (Vander Wall et al. 2006; 
Reynolds et al. 2012; Waitman et al. 2012). 

RECRUITMENT AND ESTABLISHMENT 

As with many plants, western Joshua tree recruitment—the process by which individuals are 
added to a population, usually by the addition of new individuals from on-site reproduction—
can be limited by seed availability and other constraints on seedling establishment (Grubb 
1977; Clark et al. 1999; Clark et al. 2007). In some instances, recruitment may refer to clonal 
offspring, but seedling recruitment, which includes the processes of seed germination, seedling 
survivorship, and seedling growth, is more common (Eriksson and Ehrlén 2012). Recruitment 
plays a role in maintaining stable populations if, on average, a reproductive individual is 
replaced by a successfully recruited offspring (Eriksson and Ehrlén 2012). Seedling establishment 
of Joshua tree appears to be infrequent because it requires seedling germination and 
survivorship, and establishment only occurs when the plant begins to photosynthesize (which 
will allow the plant to grow) (Reynolds et al. 2012). Few Joshua tree seedlings have been 
observed in the field, particularly at lower elevations (Webber 1953; Wallace and Romney 1972; 
Comanor and Clark 2000; Esque et al. 2010); however, for younger western Joshua trees, higher 
survival rates have been observed in western and higher elevation areas (DeFalco et al. 2010; 
St. Clair and Hoines 2018; Sweet et al. 2019). Sparse seedling observations in some locations 
may be because of the lower density of Joshua trees or the influence of more recent factors, 
such as drought, climate change, and invasive species. Sweet et al. (2019) found that higher 
recruitment of western Joshua tree occurred in areas that had significantly higher annual 
precipitation, and marginally significantly lower climatic water deficit and maximum 
temperature of the warmest quarter of the year. Successful seedling establishment likely 
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requires several successive years of sufficiently wet and/or cool conditions (Wallace and 
Romney 1972; Cole et al. 2011) and growth to a large size (i.e., approximately 25 centimeters 
[9.8 inches]) before the arrival of a period of drier and/or hotter conditions (Esque et al. 2015).  

Like other desert plants, Joshua trees can survive 
with limited water by utilizing moisture reserves in 
intermediate and deep soils and moisture stored 
in leaves, trunks, and roots (Crosswhite and 
Crosswhite 1984). Joshua trees of all sizes seem to 
have relatively low mortality during periods of 
average to above-average rainfall (nearly zero in 
many years) (Esque et al. 2015). Time of year may 
also affect successful seedling establishment, with 
one study finding that seedlings survived the 
longest when emergence occurred in September, 
although 90 percent still experienced mortality 
(Reynolds et al. 2012).  

Presence under a nurse plant (e.g., shrub) 
appears to be critical for Joshua tree establishment (Waitman et al. 2012; Reynolds et al. 2012; 
Esque et al. 2015). This is likely because nurse plants provide a microclimate with higher soil 
moisture, lower soil temperature, less direct sun, a reduction in water loss to the atmosphere, 
and a reduction in drying effects from wind (Brittingham and Walker 2000; Legras et al. 2010). 
Nurse plants for western Joshua trees, such as blackbrush (Coleogyne ramosissima), creosote 
bush (Larrea tridentata), and other perennial plants, which likely provide favorable conditions 
for seedling growth and survival (Loik et al. 2000), potentially offer seedlings some protection 
from small mammal herbivory, as was found for singleleaf pinyon pine, where 69 percent of 
seedlings in one growing season emerged beneath nurse plants (Vander Wall 1997).  

After establishment, western Joshua tree seedlings and very young plants appear to require 
sufficient soil moisture, periods of cold temperatures for optimal growth, and avoidance of 
consumption by herbivores to survive (Went 1957; Esque et al. 2015). One study found that 
young eastern Joshua tree plants produced the greatest average number of leaves when 
they were exposed to 10 hours of light (McCleary 1973). Another study investigating different 
metrics affecting Joshua tree growth found that western Joshua tree seedlings grow most 
successfully at root temperatures near 18 degrees Celsius (64 degrees Fahrenheit), compared 
to 10 degrees Celsius (50 degrees Fahrenheit) and 35 degrees Celsius (95 degrees Fahrenheit), 
and without calcium carbonate in the soil (Wallace and Romney 1972). Exposure to low 
temperatures may be required for optimal growth once Joshua trees have reached 
approximately 3 years of age (Went 1957).  

Source: Jeb Bjerke, California Department of Fish and 
Wildlife. 
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Presence of arbuscular mycorrhizal fungi (i.e., soil microorganisms that can form mutualistic 
relationships with most terrestrial plants) in association with western Joshua tree seedling roots 
generally appears to have positive benefits for nitrogen absorption and plant biomass 
(Harrower and Gilbert 2021). Some species of arbuscular mycorrhizal fungi from low elevation 
areas in Joshua Tree National Park have been found to initially have negative impacts on 1- to 
3-month-old western Joshua tree seedlings, but these became positive associations once 
seedlings reached 6 months old (Harrower and Gilbert 2021). A 22-year-long study of fifty-three 
5- to 6-year-old individual western Joshua tree plants with an average height of approximately 
21.5 centimeters (8.5 inches) found that 10 western Joshua tree plants with an average height 
of approximately 1 meter (3.3 feet) survived, an approximately 18.9 percent survival rate 
(Esque et al. 2015). 

ASEXUAL REPRODUCTION 

Sexual reproduction (i.e., formation of a seed) is advantageous because it promotes 
genetically diverse offspring and, in turn, evolutionary adaptation (Hoffman and Sgrò 2011; 
Yang and Kim 2016), and can increase the dispersal ability of plant species (Winkler and 
Fischer 2002). However, when the absence of yucca moths precludes western Joshua tree 
sexual reproduction, the plant is also able to reproduce asexually. Asexual reproduction 
occurs by vegetative propagation from rhizomes (i.e., horizontal underground plant stems), 
branch sprouts, and basal sprouts, which generally remain attached to the parent plant. This 
could allow western Joshua tree individuals to survive indefinitely, although this has not been 
observed and may not be possible due to factors including normal stochastic processes (i.e., 
random events that can affect community and population dynamics), as well as shifting 
climate conditions. A young, asexually produced western Joshua tree is connected 
underground to the parent plant by rhizomes or basal shoots (Simpson 1975). Asexual 
reproduction can result in clumps of many individual stems emerging from the ground in the 
same vicinity that can be genetically identical, although, due to random genetic mutations in 
plant tissue, can sometimes be genetically different (Antolin and Strobeck 1985). Asexual 
reproduction in Joshua tree tends to increase at the edge of its range, as is the case with other 
plant species (Silvertown 2008), and has been reported to increase in frequency with 
increasing elevation (Rowlands 1978) and at lower elevations where there is no sexual 
reproduction (Harrower and Gilbert 2018). Western Joshua tree often reproduces asexually by 
resprouting following fire (Vogl 1967; Loik et al. 2000; Gucker 2006; DeFalco et al. 2010; Cornett 
2022), and like Joshua tree asexual reproduction, fire is more frequent at higher elevation 
areas of the Mojave Desert (Brooks et al. 2018).  
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GROWTH AND AGE 

Mature trees can reach heights of approximately 5 to 20 meters (16.4 to 66 feet), although 
western Joshua trees rarely exceed 10 meters (33 feet) (Cornett 1997). Western Joshua trees 
often have one main trunk that branches approximately 1 to 3 meters (3.3 to 10 feet) above 
the ground, and older trees can have extensive branching and a large, rounded tree-like 
canopy. Western Joshua trees have a monopodial branching pattern (i.e., after branching, 
one stem remains dominant, even though the branches may appear to be approximately 
equal in size). Branching of western Joshua tree typically occurs after an inflorescence is 
produced at the end of a stem or after the growing tissue at the end of a stem is damaged, 
such as by the yucca weevil or yucca-boring weevil (Scyphophorus yuccae) (Simpson 1975).  

Because Joshua tree trunks lack growth rings, tree height and annual growth rate assumptions 
are often used to approximate the age (Gilliland et al. 2006). These age estimates have a high 
level of uncertainty; however, they are still useful in providing information about the 
demographic structure of Joshua tree populations. Western Joshua trees that have reached 
reproductive maturity have high survivorship and are therefore likely to maintain reproductive 
potential for decades. Although it has been speculated that western Joshua tree may live 
hundreds or even thousands of years, the actual maximum lifespan of western Joshua tree is 
unknown (Cornett 2006; Gilliland et al. 2006). Generally, Joshua tree trunk diameters increase 
over time, although they have also been reported to decrease, perhaps because of drought 
(Gilliland et al. 2006). Mature Joshua trees may take advantage of infrequent rains by storing 
near-surface water collected through their extensive network of fibrous roots (Gucker 2006). 
Roots of eastern Joshua tree have been observed approximately 11 meters (36 feet) away 
from what appeared to be the aboveground portion of the plant (Bowns 1973). As is the case 
during western Joshua tree establishment, mycorrhizal associations that form with their roots 
may contribute to adult western Joshua tree survival (Harrower and Gilbert 2021).  

 
Source: Tom Minczeski. 
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4.1.4 Population Trends 

Population trends may be measured directly, inferred from demographic information, or 
indirectly inferred from fossil evidence or environmental impacts that have occurred in the 
past. Population trends can be an important predictor for extinction risk (O’Grady et al. 2004). 
A sustainable western Joshua tree population would likely have high numbers of young plants, 
decreasing numbers of older plants, and relatively few old plants. In addition, the average 
western Joshua tree lifespan must remain longer than the generation length (i.e., time from 
seedling establishment to reproductive maturity) for populations to remain stable. Using a 
long-term average growth rate of approximately 0.312 ± 1.96 centimeters per year (Esque et 
al. 2015), the generation length of western Joshua tree has been estimated to be 50 to 70 
years (Esque et al. 2015).  

Genetic analyses suggest that approximately 200,000 years ago, western Joshua tree 
experienced substantial population growth and range expansion from the Mojave Desert 
southeast into the Sonoran Desert and north-northeast into the Great Basin Desert (Smith et 
al. 2011). Studies on population trends of Joshua tree over the past 20,000 years are 
contradictory in their conclusions. Approximately 22,000 to 13,000 years ago, during the Late 
Pleistocene, the fossil record shows Joshua tree with a larger range compared to today, 
extending south farther into Southern California, Arizona, and likely into northwestern Mexico 
(Rowlands 1978; Holmgren et al. 2010; Cole et al. 2011; Smith et al. 2011). A larger range is 
not synonymous with greater abundance though, and research conducted by Smith et al. 
(2011) found no indication of significant range or population size reductions at the end of 
the last glacial period. 

Toward the beginning of the Holocene period, approximately 11,700 years ago, fossil 
evidence indicates the Joshua tree southern range extent contracted northward for 
approximately 3,700 years until the range reflected the southern extent of today (Cole et al. 
2011). This contraction began following an approximately 50-year period where rapid warming 
occurred, with the minimum winter temperature in the Grand Canyon increasing 
approximately 4 degrees Celsius (Cole and Arundel 2005) and mean annual sea surface 
temperature off the coast of Northern California increasing approximately 4 degrees Celsius 
(Barron et al. 2003). The apparent range contraction of Joshua tree represented in the fossil 
record starting in the Late Pleistocene suggests that the population of the entire range of 
Joshua tree has been in decline. However, research conducted by Smith et al. (2011) found 
no evidence to indicate population declines starting approximately 21,000 years ago, 
following the last glacial maximum. This suggests that loss of habitat within the southern portion 
of the Joshua tree range in California, starting in the Late Pleistocene, was potentially offset by 
habitat expansion in the northern extent of the range (Smith et al. 2011).  
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Although western Joshua tree has continued to occur within the same general geographical 
range in California since European settlement of the Mojave Desert, the population size and 
occupied areas within that geography have declined due to habitat modification and 
degradation related to land conversion for agriculture and development (Borge 2018; CDFW 
2022). Development and other human activities that began with European settlement (see 
Section 4.3.2) have likely resulted in the greatest decline in the landscape-scale abundance 
of western Joshua trees in California. Given the 
limited understanding of western Joshua tree 
distribution before European occupation and 
current lack of range-wide population monitoring, 
this population decline can be estimated by using 
agricultural land use and development as a proxy 
to understand habitat loss after European 
occupation began. Along the southern extent of 
the western Joshua tree range in California, large portions of western Antelope Valley were 
cleared for alfalfa production (Borge 2018), which likely resulted in decline of western Joshua 
tree populations in the area. Large human population centers, particularly in the southern 
portion of the species range, coincide with large conspicuous areas free of western Joshua 
tree, including in western Antelope Valley and near the metropolitan areas of Palmdale and 
Lancaster, which correspond to areas historically cleared for agriculture (Figure 4-3). 
Agriculture, pasture, and urban data presented in Figure 4-3 were collected from 
approximately 1990 to 2014 (CAL FIRE 2022). In the past, these areas, as well as the developed 
areas of Victorville, Hesperia, and Yucca Valley, likely supported substantially more western 
Joshua trees. Approximately 30 percent of the habitat occupied by western Joshua tree in 
California may have been modified in the period between European settlement and the 
present (CDFW 2022). 

On the local population scale, trends from available direct monitoring of western Joshua tree 
are not uniform, but several plots have shown declines in abundance, and observations of 
recruitment have been minimal (Esque et al. 2010; St. Clair and Hoines 2018; Natural Resources 
Group 2021; WEST 2021; CDFW 2022). According to the information available, local populations 
of western Joshua tree are currently exhibiting short-term demographic trends ranging from 
apparent increase or stability to apparent decline, but no uniform range-wide trend is evident. 
Demographic data on tree height at some locations show signs of drastic short-term declines in 
recruitment (CDFW 2022), some show a more gradual decline in recruitment (St. Clair and 
Hoines 2018), and others appear to be experiencing stable short-term recruitment levels at 
various locations throughout the species’ range (Esque et al. 2010; CDFW 2022). 

“In the presence of the Joshua 
Tree, one cannot help but feel a 

profound connection to the 
natural world.” 

― John Muir 
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Sources: Hoen et al. 2018; CAL FIRE 2022; Esque et al. 2023; Fujita et al. 2023; adapted by Ascent in 2024. 

Figure 4-3 Converted Land Cover Uses within the Geographic Focus Area 
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4.2 WILDLIFE VALUES AND ECOLOGICAL FUNCTION OF WESTERN 
JOSHUA TREES 

Western Joshua tree plays an important ecological role in the desert ecosystem. The species 
provides foraging opportunities, nesting habitat, and cover for many wildlife species, and 
supports a biodiverse ecosystem.  

The yucca moth is western Joshua tree’s obligate, mutualistic pollinating partner (see Section 
4.1.3, above). Other moth species potentially parasitize western Joshua tree. Cheater yucca 
moth (Tegeticula corruptrix) is abundant throughout western Joshua tree’s range; and while 
they lay eggs in Joshua tree flowers and feed on seeds, they do not pollinate them (Smith and 
Leebens-Mack 2024). Two bogus moth species are also known to lay eggs on Joshua tree 
flowers but do not pollinate them (Smith and Leebens-Mack 2024). Prodoxus sordidus lay eggs 
on the flower stalk, and Prodoxus weethumpi lay eggs on the outside of the fruit; however, 
their larvae do not feed on the seeds and are not considered a direct competitor to the 
yucca moth (Smith, pers. comm., 2022, cited in USFWS 2023).  

Seed-dispersing wildlife includes scatter-hoarding mammals that rely on western Joshua tree 
seeds for nutrition. These species include the Mohave ground squirrel (Xerospermophilus 
mohavensis), which is listed as threatened under the California Endangered Species Act (CESA), 
and other species, such as white-tailed antelope squirrel (Ammospermophilus leucurus), 
Merriam’s kangaroo rat (Dipodomys merriami), agile kangaroo rat (Dipodomys agilis), San Diego 
pocket mouse (Chaetodipus fallax), little pocket mouse (Perognathus longimembris), and 
pinyon mouse (Peromyscus trueii) (Zembal and Gall 1980; Borchert 2016). In addition, black-
tailed jackrabbits (Lepus californicus) browse on western Joshua tree (Esque et al. 2015).  

 
Source: Samantha Laarman, National Park Service. 
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Several bird species use Joshua trees for nesting and foraging. Scott’s oriole (Icterus parisorum) 
often nests in the crown of Joshua trees and uses fibers stripped from dead leaves hanging 
below the living crown to construct their hanging, cup-shaped nests (Flood 2020). Ladder-
backed woodpeckers (Dryobates scalaris) build nests in trunk cavities or limb holes of Joshua 
trees (Lowther et al. 2020). Swainson’s hawk (Buteo swainsoni), a species listed as threatened 
under CESA, has been documented nesting in western Joshua trees in the Antelope Valley of 
the western Mojave Desert (Bloom et al. 2023). Tricolored blackbird (Agelaius tricolor), another 
species listed as threatened under CESA, has been observed foraging for arthropods within 
Joshua tree inflorescences in the Kelso Valley of Kern County (Terrill et al. 2019). In addition, 
common raven (Corvus corax) has been observed nesting and perching in Joshua tree 
branches (Abella et al. 2023). Other bird species that are associated with Joshua tree and may 
depend on the tree in the Mojave Desert region include cactus wren (Campylorhynchus 
brunneicapillus), loggerhead shrike (Lanius ludovicianus), and American kestrel (Falco 
sparverius) (Abella et al. 2023). 

Joshua trees provide protection and feeding 
sites for some Mojave Desert lizard species. 
Desert night lizards (Xantusia vigilis) and desert 
spiny lizards (Sceloporus magister) are often 
found on Joshua tree bark and in clusters of 
dead leaves (Gucker 2006). Joshua tree 
woodland is also habitat for the federally listed 
threatened and state-listed threatened desert 
tortoise (Gopherus agassizii), which is known to 
construct burrows under fallen Joshua tree limbs 
(Abella et al. 2023). 

Spiders, scorpions, beetles, and ants use dead Joshua tree leaves and fallen branches for 
refuge in the Mojave Desert (Gucker 2006). Other insect species feed on western Joshua trees 
regularly, including the yucca giant-skipper (Megathymus yuccae), Navaho yucca borer 
butterfly (Megathymus yuccae navajo), and yucca weevil. Yucca giant-skipper females glue 
eggs to the leaves of small host plants, and caterpillars feed near the tips of leaves and 
eventually bore into the ground at the base of the plant and feed on the root (Butterflies and 
Moths of North America 2023). Navaho yucca borer butterfly lays eggs on adult Joshua trees 
that arise from asexual growth, then the larvae bore into the rhizomes where they feed and 
later pupate (Jaeger 1965).  

Yucca weevils have been observed eating the inflorescence, sap, and meristem (i.e., the 
region of cells capable of division and growth in plants) of western Joshua tree. Adult yucca 
weevils are thought to target flowering plants to bore into and lay their eggs (Heacox, pers. 

American kestrel (Falco sparverius) on top of a western 
Joshua tree. 
Source: Carmen Aurrecoechea, National Park Service. 
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comm., 2024). Yucca weevil grubs (i.e., larval form of certain beetle species) can be found on 
the ground, inflorescence, and leaf tips. The adult yucca weevil flies between trees, usually 
preferring to fly upwind for approximately 40 to 50 meters (131 to 164 feet). The adult stage is 
thought to last up to 2 years, and adults are easily identifiable because this species will wedge 
themselves head-first toward a western Joshua tree stem between leaves and can be 
observed with a hand lens. Yucca weevils have mostly been observed on western Joshua tree 
individuals that are about 1-meter (3.3 feet) tall, but these data may be biased due to 
challenges observing taller western Joshua trees.  

Several special-status mammals associated with Joshua tree woodland include pallid bat 
(Antrozous pallidus), spotted bat (Euderma maculatum), American badger (Taxidea taxus), 
and bighorn sheep (Ovis canadensis) (Miller and Stebbins 1973).  

In addition to the known ecological relationships with western Joshua tree described above, 
many other wildlife species and other organisms likely have ecological relationships with the 
species that are currently undiscovered.  

4.3 KEY STRESSORS, THREATS, AND CONSERVATION ISSUES 
Western Joshua tree has experienced increasing 
stressors since Europeans arrived in the Mojave 
Desert region. Modern-day threats to western 
Joshua tree include changes in precipitation and 
temperature patterns due to climate change; 
increased frequency and severity of wildland fire; proliferation of invasive species; and loss of 
habitat from land use disturbance, increases in urban and infrastructure development, and 
recreation or other human activities within the species’ range. These threats, coupled with the 
species’ biology (e.g., limited dispersal capacity and slow growth rate) and habitat 
requirements, are cause for concern that western Joshua tree abundance may decline 
substantially in California.  

4.3.1 Climate Change 

California is experiencing increases in warming, droughts, variable precipitation, and intensity 
of heavy precipitation events due to climate change. These phenomena are predicted to 
worsen by the end of the 21st century (Garfin et al. 2013; Bedsworth et al. 2018). Climate 
change impacts to western Joshua tree are summarized in CDFW’s March 2022 status review 
of western Joshua tree (CDFW 2022). Since the status review, information identifying potential 
western Joshua tree climate refugia has also been developed, which can help evaluate 
climate impacts on the species. In general, climate refugia are areas that are expected to be 

“Nature’s resilience is mirrored in 
the Joshua Trees’ perseverance.” 

― John Muir 
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relatively buffered from contemporary climate change over time that enable persistence of 
valued physical, ecological, and sociocultural resources (Morelli et al. 2016). The direct and 
indirect effects of climate change are primary threats to western Joshua tree, and studies are 
increasingly investigating what detectable impacts to Joshua tree are occurring that should 
be attributed to these causes. For example, Yoder et al. (2024) found that Joshua trees are 
already experiencing impacts from climate change in the form of changes in the frequency of 
flowering events. In addition, areas of higher western Joshua tree recruitment have been 
observed within or significantly closer to predicted future climate refugia more often than 
areas of low recruitment (Sweet et al. 2019). 

Changes in climate suitability for other species, particularly nurse plants of western Joshua tree, 
will also influence how western Joshua tree is affected by climate change. Singleleaf pinyon 
pine and blackbrush are some of western Joshua tree’s nurse plants, which are important for 
the survival of western Joshua tree seedlings. Vulnerability assessments conducted by Barrows 
et al. (2014) show that singleleaf pinyon pine and blackbrush are highly vulnerable and likely 
vulnerable to climate change, respectively. In this study, Joshua tree itself was found to be likely 
vulnerable to climate change, although Joshua tree was found to be less vulnerable to climate 
change compared to singleleaf pinyon pine and blackbrush (Barrows et al. 2014). In addition, 
new climate suitability models by Thomas et al. (2023) show a much larger impact from climate 
change on blackbrush compared to western Joshua tree. The climate impacts on singleleaf 
pinyon pine and blackbrush could reduce the future availability of these western Joshua tree 
nurse plants, which could affect western Joshua tree’s ability to survive past the seedling stage.  

Because climate change may cause some areas currently occupied by western Joshua tree 
to become unsuitable for the species, western Joshua tree climate refugia will be important for 
maintaining populations of western Joshua tree in the future. Identifying western Joshua tree 
climate refugia is challenging because it relies on assumptions about global emissions 
scenarios, results from models of local climate conditions under those scenarios, and species 
distribution models. However, increasingly sophisticated species distribution models for Joshua 
tree have been prepared in recent decades (Thompson et al. 1998; Shafer et al. 2001; Dole et 
al. 2003; Cole et al. 2011; Barrows and Murphy-Mariscal 2012; Thomas et al. 2012; Sweet et al. 
2019; Thomas et al. 2023). Furthermore, science identifying potential future climate refugia 
under three projected greenhouse gas emissions scenarios (described in Section 4.4) for 
western Joshua tree is currently in scientific review and uses newly released western Joshua 
tree range data from Esque et al. (2023). This new research provides the most accurate 
western Joshua tree range data to date, which allows models to predict refugia more 
accurately (Shryock et al. 2025). Preliminary results from this work, conducted by the US 
Geological Survey, have been shared with CDFW for consideration during preparation of this 
Conservation Plan (see Figure 4-4) and are presented in Section 4.4. 
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Source: Shryock et al. 2025; adapted by Ascent in 2025. 

Figure 4-4 Predicted Climate Refugia 
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4.3.2 Development and Other Human Activities 

Development and other human activities pose another threat to western Joshua tree and its 
habitat. Once disturbed, desert systems can be slow to recover due to their arid climate, 
delicate soils, and slow pace of ecological succession (Randall et al. 2010; Lovich and Ennen 
2011). The western Joshua tree range in California has been disturbed by urban areas (which 
include industrial facilities), renewable energy installations (e.g., ground solar, wind turbine, 
and energy storage projects), agricultural areas, pastures used mainly for cattle grazing, and 
resource extraction facilities (Table 4-3; Figure 4-3) (CAL FIRE 2022; Fujita et al. 2023).  

Table 4-3 Converted Land Cover Uses within Western Joshua Tree Range in California 
Types Area in Square Kilometers (sq mi) Percent of Range (%) 

Urban 646.0 (249.4) 4.9 

Wind turbine facilities1 219.6 (84.8) 1.7 

Agriculture 34.1 (13.1) 0.3 

Ground solar installations2 36.4 (14.1) 0.3 

Pasture 0.2 (0.1) <0.1 

Grand total 936.2 (361.5) 7.2 
Notes: sq mi = square miles. 

1 Wind turbine facilities include wind turbines, roads connecting wind turbines, and open areas. 

2 Ground solar installation data includes facilities with capacity of 1 megawatt or more that became operational before 2022. 

Sources: Hoen et al. 2018; CAL FIRE 2022; Esque et al. 2023; Fujita et al. 2023; compiled by Ascent in 2024. 

Western Joshua tree has been adversely 
affected by habitat modification and 
destruction since European settlement, 
particularly on unprotected, privately owned 
lands, and continues to be at substantial 
ongoing risk of additional habitat modification 
and destruction through development 
activities, such as for urban communities, 
renewable energy projects, and infrastructure. 
Aerial imagery and data from the US 
Geological Survey’s National Land Cover 
Database from 1984 to 2021 show continued development within western Joshua tree habitat 
in the southern portion of the species’ range in California in the cities of Palmdale, Lancaster, 
Yucca Valley, Joshua Tree, Twentynine Palms, Victorville, Hesperia, and Apple Valley (Krantz, 
pers. comm., 2021). A large portion of this recent habitat modification is the result of ongoing 
urban development, typically on private property near existing development. In addition, 
these privately owned lands are likely where housing development will occur in the future to 

Urban development 
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accommodate population growth in the region and to address the State’s housing crisis (HCD 
2022). In these areas, and on private lands in general, western Joshua tree and its habitat 
have had limited protective regulation prior to CESA candidacy. Approximately 34 percent of 
western Joshua tree’s range in California is privately owned (see Table 2-1 in Chapter 2, 
“Planning Influences”).  

Stress from development can reduce western Joshua tree’s ability to recruit from seed, which 
may occur in degraded or disturbed habitat. Western Joshua tree surveys conducted at 
development sites near the cities of Palmdale and Lancaster found that relatively few western 
Joshua trees have established from seed in recent decades (CDFW 2022). Development also 
has the potential to reduce habitat for scatter-hoarding rodents, leading to site abandonment 
or population declines and limiting western Joshua tree seed dispersal capacity and seed 
germination rates—both of which are facilitated by scatter-hoarding rodent behavior. In 
addition, development could eliminate nurse plants from the landscape, which can be critical 
for western Joshua tree germination and early survival.  

The trend of land conversion for renewable energy is expected to continue (BLM 2016a; Smith 
et al. 2023), which would result in removal of western Joshua tree habitat and mortality of 
individual western Joshua trees due to the physical impact of land clearance for increased 
renewable energy development to address climate change (Smith et al. 2023). In recent 
decades, renewable energy development has been increasing rapidly in the Mojave Desert, 
mainly on privately owned land and federal lands managed by the Bureau of Land  

 
Source: Carmen Aurrecoechea, National Park Service. 
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Management (BLM). To meet California’s goals for reduced carbon emission, millions of acres 
of the Mojave Desert could potentially be converted for renewable energy development; 
however, there are also conservation areas protected in accordance with the Desert 
Renewable Energy Conservation Plan (DRECP) (Smith et al. 2023), which has avoidance and 
minimization measures for Joshua tree woodlands. An update to a Mojave Desert ecoregional 
assessment (Randall et al. 2010) conducted by Parker et al. (2018) considered two areas of 
increased renewable energy development. The updated analysis showed that habitat with 
high conservation value was lost at a higher rate than habitat with low conservation value 
(Parker et al. 2018).  

DRECP has designated focus areas for 
renewable energy development that overlap 
with approximately 0.7 percent of the western 
Joshua tree range in California; approximately 
35.1 percent of the development focus areas 
overlap ecologically core or ecologically intact 
habitat (Randall et al. 2010; BLM 2016b; Parker 
et al. 2018). However, DRECP only applies to 
BLM-owned lands, whereas 60 percent of 
California’s current renewable energy projects 
are located on private land (USFWS 2023).  

Grazing allotments and permits on federal lands overlap almost a quarter of the western 
Joshua tree range in California, mostly in the central and northern portions of the range (Table 
4-4; Figure 4-5). Pasture land mapped by CAL FIRE (2024a) is minimal in the geographic focus 
area and only overlaps the western Joshua tree range in California in small patches in the 
southern and southwestern portions within Los Angeles County and in the eastern portions 
within Inyo County (Figure 4-3). Grazing can directly destroy or indirectly damage western 
Joshua trees by animals trampling or consuming individual western Joshua trees, likely young 
individuals, or nurse plants.  

Table 4-4 Grazing within Western Joshua Tree Range in California 

Types Area in Square Kilometers 
(sq mi) Percent of Range (%) 

Bureau of Land Management grazing allotment 2,589.6 (999.9) 19.8 

National Park Service grazing permit 240.5 (92.9) 1.8 

US Forest Service grazing allotment 230.6 (89.0) 1.8 

Grand total  3,060.8 (1,181.8) 23.4 
Notes: sq mi = square miles. 

Sources: Esque et al. 2023; McNeill, pers. comm., 2024; USFS 2024; BLM n.d.; compiled by Ascent in 2024. 

Grazing cows rest by a Joshua tree. 
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Sources: Esque et al. 2023; McNeill, pers. comm., 2024; USFS 2024; BLM n.d.; adapted by Ascent in 2024. 

Figure 4-5 Grazing on Federal Land Overlapping the Geographic Focus Area 
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An estimated 43 to 46 percent of modeled Joshua tree habitat is managed for multiple uses 
and is subject to resource extraction or open for unauthorized OHV use (Smith et al. 2023). On 
public land, incompatible recreational uses also pose a threat to western Joshua tree. Off-
highway vehicles (OHVs) traveling off authorized trails and routes can crush young western 
Joshua trees and nurse plants and either damage or kill them. Western Joshua tree individuals 
and nurse plants can be trampled by outdoor recreationists, used as attachment points for 
hammocks and slacklines, and are sometimes collected for firewood. OHVs and campfires 
have the potential to start fires in western Joshua tree habitat. In addition, outdoor recreation 
and OHV use have the potential to spread and proliferate invasive species that compete with 
other plants including nurse plants, act as a fuel source for fire, and create fuel connectivity in 
Joshua tree habitat.  

Impacts from development and other human activities can eliminate western Joshua tree 
habitat or degrade the quality habitat without eliminating it entirely. Habitat degradation can 
include habitat fragmentation from clearing for development; soil disturbance and 
compaction (including degradation or removal of biocrusts); introduction and spread of 
invasive plants (see Section 4.3.4 below), including more fire-prone invasive grasses; 
introduction and spread of pathogens; increased dust, pollution runoff, and trash; artificial 
noise, light, and vibration; and use of herbicides, pesticides, and other chemicals. Land 
clearing for development and agriculture has resulted in the fragmentation of remaining 
populations across the landscape, particularly in the species’ southern range (Figure 4-3).  

 
Source: Samantha Laarman, National Park Service. 



 California Department of Fish and Wildlife 

 4-46 Western Joshua Tree Conservation Plan 

Habitat fragmentation can have impacts to individual species or entire ecosystems, which can 
include increased edge effects, a reduced ability of species to migrate or colonize, and 
reductions in species richness (i.e., number of total species) (Haddad et al. 2015). The impacts of 
habitat fragmentation on western Joshua tree and the yucca moth, as well as their mutualism, 
are not well understood. Because western Joshua tree is a poor disperser, habitat fragmentation 
could disrupt population dynamics for the pollinator and plant by altering plant or pollinator 
densities and changing pollinator behaviors (Xiao et al. 2016). In addition, as fragmentation 
increases, specialists (i.e., organism adapted to a specific habitat and/or specific diet) such as 
the yucca moth needed for western Joshua tree reproduction, may decrease in number from 
the fragmented area while generalists (i.e., organism that occurs in a wide range of habitats 
and can use a wide variety of resources) become more prevalent (Xiao et al. 2016).  

Development, herbicide application, raking, and clearing, and other human activities may 
have additional impacts on the yucca moth, such as accidental fire ignition, compaction of the 
soil, and trampling of yucca moths while they are dormant in the soil, or as adults. A lower 
abundance or absence of yucca moths would reduce sexual reproduction in western Joshua 
tree individuals, lowering recruitment, and in turn, lowering numbers of new western Joshua tree.  

Native shrub communities associated with western Joshua tree in the Mojave Desert can take 
100 years or more to recover to their original species composition and structure following 
disturbance if no action is taken, and perennial plants took an average of 76 years to 
reestablish following disturbance in an examination of 47 published studies (Abella et al. 2023). 
Studies evaluating postfire recovery of Mojave Desert shrub communities indicate that these 
systems may not be capable of achieving species composition similar to prefire conditions 
without active restoration (Abella et al. 2023). With wildland fire becoming an increasing threat 
to western Joshua tree, potentially degrading large areas of occupied habitat, restoration of 
burned sites will be a necessary component of species conservation, which may require many 
decades of recovery time. In addition, as land is cleared for development, biocrusts can be 
degraded or eliminated and can take decades to centuries to recover, depending on the 
impact (Kidron et al. 2020). Estimated biocrust recovery time after the severe disturbance of 
soil stripping (i.e., full removal of topsoil/A-horizon) by heavy machinery can take anywhere 
from 56 to 2,000 years (Kidron et al. 2020). Comparatively, biocrust recovery after the severe 
disturbance of biocrust removal (i.e., removal of 2 to 3 centimeters [approximately 0.7 to 1.2 
inches] of topsoil) can take anywhere from 40 to greater than 250 years (Kidron et al. 2020).  

4.3.3 Wildland Fire 

Wildland fire poses a substantial threat to western Joshua tree. Wildland fire impacts to western 
Joshua tree are summarized in CDFW’s March 2022 status review of western Joshua tree 
(CDFW 2022), and additional information on wildland fire impacts since the status review is also 
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presented. Although fire is a key component of most California ecosystems (Keeley et al. 2012; 
Sugihara et al. 2018), California deserts, where a large part of the western Joshua tree range is 
located, experience fire generally at a lower frequency and lesser severity compared to many 
other California ecosystems. Fires that occur in California’s southeastern deserts are limited by 
fuel availability, and California deserts in general tend to have relatively long fire return 
intervals (i.e., time between fires) (Sawyer et al. 2009; Brooks et al. 2018). One study estimated 
a fire return interval for middle elevation areas of the Mojave Desert at approximately 687 
years (Brooks et al. 2018). Since Joshua trees can be present in forest, shrub, and grassland 
ecosystems, the fire return intervals to which Joshua tree is subject can vary greatly. Fires 
occurring from 1900 to present in the western Joshua tree range in California have mostly 
burned the landscape within the western and southern edges of the range (CAL FIRE 2023).  

Historical fire regime modeling has been 
developed with input from more than 800 
experts throughout the United States during 5 
years of workshops using scientific literature, 
local data (e.g., inventory and monitoring 
data), and expert judgment (Blankenship et 
al. 2021). Historical fire regime modeling is 
presented by elevation in Table 4-5 and 
shows that the large majority of the western 
Joshua tree range in California has a V-A fire 
regime, which is defined as fire burning at 

any severity with a fire return interval of 201 to 500 years (Figure 4-6) (LANDFIRE 2024). This 
historical fire regime constitutes the majority of all elevation classes, except the high elevation 
class, which is mostly classified as having a III-B fire regime. The III-B fire regime is defined as 
having less than 66.7 percent of percent replacement fire (i.e., area that burned hot enough 
to eliminate all or a majority of vegetation) and a fire return interval of 101 to 200 years. 
Historical fire regime modeling shows that more than 76 percent of the western Joshua tree 
range in California has a fire return interval that is at least 100 years or greater, and 14 percent 
is classified as non-burnable; thus, only approximately 9 percent of the range in California has 
a historical fire regime of 100 years or less. Fires with perimeters greater than 2,023 hectares 
(5,000 acres) are mapped in Figure 4-7. The areas and percentage of the western Joshua tree 
range in California that burned more than once (i.e., reburned) are presented in Table 4-6. The 
reburn data presented in Table 4-6 shows a decrease in fire return interval within the western 
Joshua tree range in California. compared to historical fire regime modeling, which classified 
most of the range in California as having between a 101- and 500-year or 501-year or greater 
fire return intervals with approximately 64 percent of the range in California having between a 
201- and 500-year fire return interval. 

Source: Hannah Schwalbe, National Park Service. 
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Table 4-5 Historical Fire Regimes by Elevation within the Western Joshua Tree Range 
in California 

Historical Fire Regime Low Elevation1  
(percent of range) 

Middle-Low 
Elevation1 

(percent of range) 

Middle-High 
Elevation1 

(percent of range) 

High Elevation1 
(percent of range) 

Total 
(percent of 

range) 
I-B: Percent replacement2 fire less than 
66.7%, fire return interval 6–15 years 0.3 0.9 0.3 <0.1 1.5 

I-C: Percent replacement fire less than 
66.7%, fire return interval 16–35 years 0.3 0.4 0.2 <0.1 0.9 

II-A: Percent replacement fire greater 
than 66.7%, fire return interval 0–5 years 0 <0.1 0 0 <0.1 

II-C: Percent replacement fire greater 
than 66.7%, fire return interval 16–35 
years 

<0.1 0 0 0 <0.1 

III-A: Percent replacement fire less than 
80%, fire return interval 36–100 years <0.1 <0.1 <0.1 <0.1 <0.1 

III-B: Percent replacement fire less than 
66.7%, fire return interval 101–200 years <0.1 0.1 0.8 0.7 1.6 

IV-A: Percent replacement fire greater 
than 80%, fire return interval 36–100 
years 

1.2 4.1 1.4 0.1  6.7 

IV-B: Percent replacement fire greater 
than 66.7%, fire return interval 101–200 
years 

0.4 4.1 0.7 0.1 5.3 

V-A: Any severity, fire return interval 
201–500 years 34.9 18.1 10.4 0.6  64.0 

V-B: Any severity, fire return interval 501 
or more years 1.5 2.8 1.3 <0.1 5.6 

Total 48.0 34.3 16.1 1.6 – 
Notes: m = meters; ft = feet. Approximately 14.4 percent of the western Joshua tree range is not included in this analysis and was 
classified as non-burnable agriculture or other non-burnable categories. 

1 The elevational range of western Joshua tree was divided into four equal range classes: low elevation: 585–1,105.9 meters 
(1,919–3,628 feet); middle-low elevation: 1,106–1,625.9 meters (3,629–5,334 feet); middle-high elevation: 1,626–2,145.9 meters 
(5,335–7,040 feet); high elevation: 2,146–2,675.9 meters (7,041–8,780 feet). 

2 Percent replacement fire refers to the area that burned hot enough to eliminate all or a majority of vegetation.  

Source: Esque et al. 2023; LANDFIRE 2024; compiled by Ascent in 2024. 

Table 4-6 Reburns from 1916 through 2023 within the Western Joshua Tree Range in 
California  

Number of Reburns Area in Hectares (acres) Percent of Range 
One 69,822.3 (172,534.6) 5.3 
Two 14,541.6 (35,933.2) 1.1 

Three 2,390.1 (5,906.0) 0.2 
Four 154.1 (380.8) <0.1 
Five 76.8 (189.8) <0.1 

One or more times 86,984.9 (214,944.5) 6.6 
Source: CAL FIRE 2023; Esque et al. 2023; compiled by Ascent in 2024. 
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Source: Esque et al. 2023; LANDFIRE 2024; USFS 2024; adapted by Ascent in 2024. 

Figure 4-6 Historical Fire Regimes within the Geographic Focus Area 
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Sources: CAL FIRE 2023; Esque et al. 2023; adapted by Ascent in 2024. 

Figure 4-7 Fires Greater than 2,023 hectares (5,000 acres) within the Western Joshua 
Tree Range in California 
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Demonstrating how rapidly a wildland fire can 
affect a dense Joshua tree population, the 
2020 Dome Fire burned more than 17,892 
hectares (44,211 acres) and was estimated to 
have fully burned approximately 1.1 million 
and partially burned 200,000 eastern Joshua 
trees (Kaiser, pers. comm., 2024). The Dome 
Fire occurred while several other fires were 
burning throughout California (Figure 4-8), 
which limited available firefighting resources 
and likely led to the fire burning for a longer 
period. These types of conflicts with fire-fighting resources are anticipated to continue as the 
frequency of concurrent fires increases (USFWS 2023). Only 3 years later, the York Fire occurred 
in 2023, approximately 16 kilometers (10 miles) east of the Dome Fire perimeter and burned 
approximately 37,667 hectares (93,078 acres) within eastern Joshua tree habitat at the Mojave 
National Preserve (Figure 4-8) (CAL FIRE 2023). Combined, the Dome and York Fires burned 
approximately 14.5 percent of the eastern Joshua tree range in California in 3 years (Esque et 
al. 2023; CAL FIRE 2023).  

Large scale fires can start from ignition sources including lightning strikes, escaped campfires, 
and combusting piles of mulch. Fire ignition from mulch piles is an issue in Los Angeles County 
where illegally dumped mulch can generate heat, combust, and develop into a wildland fire 
(Barger 2024). 

Postfire vegetation changes can impede the distribution and recovery of native plant species 
and communities. Increases in fire size and decreases in fire return intervals within the western 
Joshua tree range can result in changes in vegetation conditions that can reduce the number 
of western Joshua trees, impair recruitment, and cause local extirpation of western Joshua tree 
populations. In addition to fire, these vegetation changes can also result from other 
disturbances, such as the onset of droughts, increased effects of climate change, and effects 
of continued land use development. Such vegetation change is referred to as “vegetation 
departure” – a landscape metric that measures how different the current vegetation on a 
landscape is from historical vegetation conditions. Vegetation departure is classified into 
categories ranging from very high to very low, indicating the percentage change from 
historical conditions. Within the range of western Joshua tree, the most substantial changes in 
vegetation conditions are classified as very high departure and have occurred along the 
southern edge of the range, likely creating highly vulnerable western Joshua tree populations in 
these areas (Figure 4-9) (LANDFIRE 2023). Very high vegetation departure is most prevalent in the 
middle-low elevation class in California for the species (Table 4-7). Most of this change is 

Source: Sasha Travaglio, National Park Service. 
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concentrated at the southeastern tip of the species range, where there are large patches of 
very high vegetation departure conditions (Figure 4-9) that partially overlap Joshua Tree 
National Park. This very high vegetation departure within and around Joshua Tree National Park 
aligns with two overlapping fire perimeters that are mostly within the park boundaries (Figure 4-
7), which likely contributed to the altered vegetation conditions.  

Table 4-7 Vegetation Departure Classifications by Elevation Classes within Western 
Joshua Tree Range in California 

Elevation 
Classes 

Very Low  
(0–16% 

Departure) 
(percent of 

range) 

Low  
(17–33% 

Departure) 
(percent of 

range) 

Moderate to 
Low  

(34–50% 
Departure) 

(percent of range) 

Moderate 
to High  

(51–66% 
Departure) 

(percent of 
range) 

High 
(67–83% 

Departure) 
(percent of 

range) 

Very High  
(84–100% 

Departure) 
(percent of 

range) 

Unclassified 
for 

Vegetation 
Departure1 

(percent of 
range) 

Total 
(percent 
of range) 

Low elevation 
class2 24.7  0.6 <0.1 6.5 2.6  0.3 13.2 48.0 

Middle-low 
elevation class 1.9 1.4 1.0 18.2 2.1 3.6 6.0 34.3 

Middle-high 
elevation class <0.1 1.4 1.4 10.4 1.1 <0.1 1.8 16.1 

High elevation 
class <0.1 0.9 0.1 0.6 <0.1 0 0.1 1.7 

Total 26.7 4.3 2.5 35.7 5.8 3.9 21.0 - 
Note: m = meters; ft = feet. 

1 Not included are portions of the range that are classified as water, non-burnable agriculture, non-burnable urban, and sparsely 
vegetated. 

2 The elevational range of western Joshua tree was divided into four equal range classes: low elevation: 585–1,105.9 meters 
(1,919–3,628 feet); middle-low elevation: 1,106–1,625.9 meters (3,629–5,334 feet); middle-high elevation: 1,626–2,145.9 meters 
(5,335–7,040 feet); high elevation: 2,146–2,675.9 meters (7,041–8,780 feet). 

Source: Esque et al. 2023; LANDFIRE 2023; compiled by Ascent in 2024. 

Most of the western Joshua tree range in California is modeled as moderate to high 
vegetation departure, which is mostly concentrated within the middle-low and middle-high 
elevation classes (Table 4-7). In addition, there are high and very high departure categories 
present with these middle-elevation areas. Although vegetation departure is mainly very low in 
the lowest elevation class where western Joshua tree is present, there is also a large amount of 
land within this elevation class that is classified as moderate to high and high vegetation 
departure. The low elevation class is defined as 585 to 1,105.9 meters (1,919 to 3,628 feet) and 
therefore still represents mid-elevation areas. This substantial vegetation change is likely at 
least partially explained by the increase in annual fire area in middle-elevation areas from 
1984 to 2013 (Brooks et al. 2018).  
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Sources: CAL FIRE 2023; Esque et al. 2023; adapted by Ascent in 2024. 

Figure 4-8 Dome and York Fires Overlapping the Eastern Joshua Tree Range in California 
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Sources: Esque et al. 2023; LANDFIRE 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-9 Vegetation Departure within the Geographic Focus Area 
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Wildland fire tends to be unevenly distributed in the Mojave Desert with most large and 
recurring fires located in areas that experience relatively high amounts of summer 
precipitation (Tagestad et al. 2016). Higher precipitation leads to more plant growth and in 
turn, more fuel for fire. Because of fuel availability, fires tend to also be more frequent at 
middle to high elevations (Brooks et al. 2018).  

These patterns of wildland fire occurrence could threaten future western Joshua tree 
population persistence because some middle to high elevation areas of the Mojave Desert 
have the highest probability of retaining 20th century–suitable climate conditions for western 
Joshua tree (Shryock et al. 2025), and therefore, fire may disproportionately affect these areas 
of western Joshua tree climate refugia. The middle-elevation areas, which have experienced 
recent increases in annual burn area, are where the highest densities of western Joshua trees 
are usually found (Brooks et al. 2018). The Bridge Fire (2024) burned partially within modeled 
future climate refugia in the Southern Mountains and Valleys ecoregion near Piñon Hills, 
California (CAL FIRE 2024; Shryock et al. 2025). 

Joshua tree stands can be heavily affected by fire; for example, one study found that 80 
percent of the burned western Joshua tree and 26 percent of unburned western Joshua trees 
died at Joshua Tree National Park approximately 5 years postfire (DeFalco et al. 2010). Burned 
Joshua tree stands recover slowly following fire, partially because postfire resprouts of young 
Joshua trees can be heavily targeted by herbivores (DeFalco et al. 2010). One study 
measured the condition of resprouts 2 years postfire and found that only approximately 49 
percent of resprouts were healthy (De Vera 2022). This slow recovery is further exacerbated by 
the low germination success of Joshua tree seeds; postfire recruitment of new Joshua trees is 
typically seen only in areas that have not previously burned within the past 40 years (Brooks et 
al. 2018). In addition, another study in the Dome Fire footprint found eastern Joshua tree to 
have an approximately 18 percent survival rate 2.5 years postfire (Sweet et al. 2023). Between 
1.5 and 2.5 years postfire, approximately 5 percent of surviving eastern Joshua trees died 
(Sweet et al. 2023), highlighting that even Joshua trees that initially survive a burn still may not 
survive. However, the postfire mortality rates of eastern Joshua tree and western Joshua tree may 
be different (Cornett 2022).  

4.3.4 Invasive Plant Species 

Invasive species are plants that are nonnative (i.e., do not naturally occur in an area) to an 
environment, and once introduced, they establish, quickly reproduce and spread, and cause 
harm to the environment, economy, or human health (Cal-IPC n.d.-a). Invasive plant species, 
particularly annual grasses, can rapidly invade Mojave Desert habitats and compete with 
other plants for light, water, space, and nutrients (Brooks 2000; DeFalco et al. 2003; DeFalco et 
al. 2007; Blank 2009; Perkins and Hatfield 2014). Western Joshua tree is likely most vulnerable to 
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competition from invasive plant species in the years immediately following its germination and 
would become less vulnerable as it gets larger and can better compete for resources. Invasive 
annual plant species currently indirectly affect all western Joshua trees age classes by 
providing a fuel source for fire, which increases the fire risk in western Joshua tree habitat.  

In the greater Mojave Desert region, within the 
western Joshua tree range, these invasive plant 
species include those the California Invasive 
Plant Council has ranked as ”high”—meaning 
they have severe negative ecological impacts 
on physical processes, plant and wildlife 
communities, and vegetation structure and 
moderate to high rates of dispersal and 
establishment. The species that are ranked high 
for exhibiting those impacts in the western 
Joshua tree range in California include 
Saharan mustard (Brassica tournefortii), red 
brome (Bromus rubens), and cheatgrass 
(Bromus tectorum) (CaI-IPC n.d.-b). In addition, stinknet (Oncosiphon pilulifer) is ranked high and 
has been recognized as an emerging significant threat to Mojave Desert ecosystems that can 
outcompete native plant species and contribute to increased fire frequency (Cal-IPC 2021). 
Additional invasive plant species are present in the region that are ranked as ”limited,” which 
are plants defined as having a low to moderate rate of invasiveness and minor ecological 
impacts on a statewide level or not enough information to justify a higher rating. Plants ranked 
limited generally tolerate a limited range of environmental conditions and therefore have a 
limited distribution, but these species may be locally persistent and problematic (Cal-IPC n.d.-b, 
n.d.-c). Invasive plants ranked limited that are present in the range of western Joshua tree 
include Russian thistle (Salsola tragus), Arabian schismus (Schismus arabicus), and common 
Mediterranean grass (Schismus barbatus) (CaI-IPC n.d.-b, n.d.-c). The presence of invasive plant 
species in the Mojave Desert is most associated with human disturbance and development, 
including roads, OHV use, livestock grazing, and agriculture (Brooks and Berry 2006). Even within 
protected areas, such as Joshua Tree National Park, there are few places that do not support 
invasive annual plant species (Frakes, pers. comm., 2021). 

4.3.5 Herbivory and Predation 

Western Joshua trees rely on different organisms for reproduction and seed dispersal and 
provide food and shelter for many other species. Sometimes relationships between western 
Joshua tree and other organisms that are ordinarily harmless or mutualistic can become 

Red brome, an invasive grass species that occurs in the 
western Josua tree range. 
Source: Robb Hannawacker, National Park Service. 
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predatory or damaging under certain conditions. For example, although the relationship 
between scatter-hoarding rodents and Joshua trees can be mutualistic (i.e., both organisms 
benefit one another), in non-masting years when Joshua trees only produce a small number of 
seeds, an overabundance of rodents may consume all the seeds, which shifts the relationship 
to a predatory one (Waitman et al. 2012). In addition, small mammal species sometimes strip 
the bark from Joshua trees for food, nesting material, and moisture. Small mammals, including 
black-tailed jackrabbits, white-tailed antelope ground squirrels, Botta’s pocket gophers 
(Thomomys bottae), and woodrats (Neotoma spp.) sometimes strip the bark from Joshua trees, 
a behavior that occurs with more frequency during drought periods (Esque et al. 2003; DeFalco 
et al. 2010; Esque et al. 2015). Bark-stripped trees experience higher rates of mortality compared 
to unstripped trees, and the amount of damage to the tree correlates to its ability to survive (i.e., 
more damage results in higher likelihood of mortality) (Esque et al. 2003). 

 
Source: Preston Jordan Jr., National Park Service. 

Heacox (pers. comm., 2024) reported that observations of yucca weevil, which can also 
damage Joshua trees, have been increasing. Yucca weevil larvae build protective cases near 
the ends of Joshua tree branches, and resulting damage to the meristem has been noted to 
cause branching in affected plants (Jaeger 1965). Adult yucca weevils have been known to 
feed on host sap, which is thought to not threaten plant health; however, larvae feeding on 
yucca plants combined with decaying microorganisms that colonize wounded tissue 
commonly causes infested plants to collapse and die (UC IPM 2020). Heacox (pers. comm., 
2024) observed adult yucca weevils feeding and targeting inflorescences of western Joshua 
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tree, the effects of which are not well understood. Signs of yucca weevil infestation on western 
Joshua tree include rotted branches full of grubs, black sticky substances oozing from holes on 
the stem and leaves, and discoloration of plant parts. In addition, signs of infestation also 
include yucca weevil presence on multiple trees in a stand and rotting bases of younger 
western Joshua trees (Heacox, pers. comm., 2024). However, parasitic wasps, which parasitize 
yucca moth larvae, may mediate the effects of yucca weevil predation on Joshua tree when 
present, as has been in observed in Spanish dagger (Yucca treculiana) (Crabb and Pellmyr 
2006). Lastly, Joshua trees can also experience infestations of other insects, such as a small, 
contained outbreak of the yucca plant bug (Halticotoma valida), which was reported as 
negatively affecting several planted Joshua trees at a demonstration garden in the town of 
Joshua Tree, California (JTNP 2017). 

4.4 MANAGEMENT UNITS 
Conservation management units are defined in the Conservation Plan to organize and 
prioritize management actions for western Joshua tree based on physical, ecological, and 
management characteristics. The current and predictable future characteristics of the 
environment, such as quality of habitat and climate conditions, influence the relative 
importance and expected effectiveness of specific management actions. Management 
characteristics are determined by the level of existing protection of western Joshua tree and 
the entity with authority for land management. Organizing the landscape by its physical, 
ecological, and management characteristics will help guide the application of the 
Conservation Plan’s management actions.  

Climate change is the greatest threat to western Joshua tree, and therefore, climate refugia 
areas (as shown in Figure 4-4) are critical for long-term western Joshua tree conservation. A 
buffer around climate refugia provides an area that can absorb impacts from other threats to 
predicted future climate refugia (e.g., invasive species, wildland fire, development). 
Unoccupied areas of future suitable habitat are important for natural dispersal and possibly 
assisted migration. Predictions regarding climate refugia using data and modeling from Shryock 
et al. (2025) were used to determine climate-related management criteria, and were based on 
Shared Socioeconomic Pathways (SSP) emissions scenarios (IPCC 2023). These data are 
preliminary or provisional and are subject to revision. They were provided to CDFW to meet the 
need for timely science. The data have not received final approval by US Geological Survey 
and are provided on the condition that neither the US Geological Survey nor the US 
Government shall be held liable for any damage resulting from the authorized or unauthorized 
use of the data. The categories delineating current and future climate refugia for the purposes 
of this Conservation Plan are in areas in which the species can naturally migrate and are as 
follows: 
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1. Predicted climate refugia category: Areas identified within western Joshua tree 
distribution that are predicted to continue to provide suitable habitat conditions in the 
future based on low (SSP 2-4.5), moderate (SSP 3-7.0), and high (SSP 5-8.5) emissions 
climate change modeling scenarios for the 2071 through 2100 timeframe. These three 
emissions scenarios were selected to ensure that a sufficient area of occupied habitat is 
targeted for protection to meet the effectiveness criteria for management actions in 
the Conservation Plan that identify priority conservation lands and restoration and 
enhancement areas, and assist western Joshua tree migration through connectivity 
corridors (see Sections 5.2, “Management Actions Necessary to Conserve Western 
Joshua Tree,” and 5.3, “Effectiveness Criteria”). 

2. Buffered climate refugia category: Areas within a 2.5-kilometer (approximately 1.6-mile) 
buffer of the predicted climate refugia category boundaries for the low, moderate, and 
high emissions modeling scenarios that overlap currently occupied and unoccupied 
western Joshua tree habitat. The buffered climate refugia category contains lands that 
are modeled as climate refugia and lands that are not modeled as climate refugia. 

3. Unoccupied future suitable habitat category: Areas where western Joshua tree can 
disperse naturally that are currently unoccupied by western Joshua tree but are 
predicted to be climate refugia and therefore modeled to provide future suitable 
habitat based on climate models for the low, moderate, and high emissions modeling 
scenarios in the 2071 through 2100 timeframe. Unoccupied future suitable habitat does 
not overlap lands in the buffered climate refugia category. 

The Mojave Desert ecological assessment (see Figure 4-10) was conducted to describe and 
understand the ecological character of the region and assist in identifying areas for protection 
(Randall et al. 2010). This assessment was developed to help inform planning and management 
for land use and conservation investment across the region (Randall. et. al. 2010). A majority of 
the habitat that encompasses the western Joshua tree range in California in the Mojave Desert 
region was split into the following conservation value categories presented from least to most 
disturbed: ecologically core, ecologically intact, moderately degraded, and highly converted 
(see Table 4-8 for category definitions and recommended management strategies) (Randall et 
al. 2010). This initial assessment of the current ecosystem conditions was updated to include 
recent areas of solar development (Parker et al. 2018). For the Conservation Plan, additional 
data for solar and wind development (Hoen et al. 2018; Fujita et al. 2023) were added. This 
assessment is an important starting point for prioritizing areas that will be most important for 
western Joshua tree conservation and management. It should be noted that approximately 
15.6 percent of the western Joshua tree range in California was not assessed, and therefore 
conservation value has not been evaluated for these areas. The ecological assessment did not 
consider climate refugia modeling as a criterion for conservation value and the climate refugia 
modeling did not consider conservation value when modeling climate refugia. 
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Sources: Randall et al. 2010; Hoen et al. 2018; Parker et al. 2018; Esque et al. 2023; Fujita et al. 2023; USFS 2024; adapted by Ascent in 2024. 

Figure 4-10 Conservation Value Categories Overlapping the California Range of 
Western Joshua Tree 
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A variety of strategies may be required to conserve western Joshua tree, depending on the 
general conservation value of habitat (Table 4-8). Strategies include protecting high 
conservation value (i.e., ecologically core) lands through redesignation of public lands and 
acquisition or leasing of private and State School Lands, respectively, enhancing the 
management and restoration of public lands, and promoting adaptive management. 
Because the initial assessment covered the entire Mojave Desert region based on satellite data, 
the ecological assessment authors recommend a finer-scale and site-specific assessment for 
decision-making regarding specific projects or site-scale planning (Randall et al. 2010). 

Table 4-8 Conservation Value Category Definitions and Land Management 
Strategies for each Category 

Conservation 
Value Category Definition Strategies 

Ecologically 
core 

These lands of highest conservation value are 
largely undisturbed and unfragmented and 
support the conservation targets (species, 
ecological systems, springs, and seeps) selected 
for this analysis. Their full protection is critical for 
long-term conservation of biodiversity in the 
Mojave Desert. 

Protect the large, intact habitat blocks 
comprising ecologically core lands to 
conserve irreplaceable conservation targets, 
support the ecological processes they 
depend upon, and maintain habitat 
connectivity. Prevent fragmentation of these 
areas caused by development and roads, 
and prevent degradation caused by 
invasions of exotic species, uncharacteristic 
(frequent) fire regimes, excessive 
groundwater withdrawals, and other direct 
and indirect human impacts. 

Ecologically 
intact 

These lands of high conservation value are largely 
undisturbed and unfragmented and support 
conservation targets. They buffer ecologically core 
lands and require levels of protection that will allow 
them to remain relatively undisturbed to preserve 
ecological processes and to provide viable habitat 
and connectivity for native wildlife, plants, and 
communities. Most ecologically intact lands are 
functionally equivalent to ecologically core lands 
and may contain many of the same conservation 
targets, including sensitive species. However, they 
may have been classified as ecologically intact 
because they support more widespread 
ecological systems, are at higher risk of 
degradation, or support conservation targets for 
which the conservation goals have already been 
met on ecologically core lands. 

Promote land uses and management 
practices that maintain or improve landscape 
integrity and protect conservation targets. 
Promote restoration of habitat connectivity, 
natural vegetation communities, and 
ecological processes (e.g., sand transport 
and water-flow regimes). 

Moderately 
degraded 

These lands are fragmented by roads or off-road-
vehicle trails or are in close proximity to urban, 
agricultural, or other developments. They often 
maintain ecological functionality (e.g., maintain 
groundwater infiltration and flow, serve as sand 
sources, provide connectivity) or provide habitat 
for native species, including the conservation 
targets selected for this analysis. 

Encourage sustainable land uses that 
minimize impacts to native species and 
communities and other natural resources, 
allow protection of sensitive species and 
isolated high value native ecosystems, and 
maintain landscape permeability to wildlife 
movement. 
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Conservation 
Value Category Definition Strategies 

Highly 
converted 

These urban, suburban, and agricultural lands are 
heavily altered. Whereas some can support 
important conservation targets, their ecological 
context is highly compromised. 

Encourage clustering of new land uses in 
areas already converted for human uses and 
encourage siting of developments selected 
to minimize impacts to conservation targets 
and other biological resources. Focus 
conservation and management efforts within 
highly converted lands on existing open 
spaces, riparian habitats, and canyons that 
support local wildlife, improve air and water 
quality, recharge and prevent overdrafts of 
groundwater aquifers, and otherwise improve 
human quality of life. Promote management 
of agricultural lands and urban landscapes 
that supports wildlife. 

Note: Approximately 15.6 percent of the western Joshua tree range was not mapped by Randall et al. 2010 plus the assessment 
update by Parker et al. (2018). 

Source: Randall et al. 2010; compiled by Ascent in 2024. 

Federal, state, local, and tribal jurisdictional boundaries; land ownership; and land 
management authority are also important considerations in determining which management 
actions are most important to pursue within management units. Because similar types of 
management actions and written agreements may be implemented for western Joshua tree 
conservation within different ownerships and management authorities, categories of land use 
with similar management have been grouped to define the management units as follows: 

1. Wilderness. Designated BLM, US Forest Service (USFS), and National Park Service (NPS) 
wilderness areas, and BLM wilderness study areas. 

2. Preservation with Light Recreation/Other Use. USFS-recommended wilderness areas, 
non-wilderness NPS land, California State Parks land (except for State Vehicular 
Recreation Areas [SVRAs]), BLM areas of critical environmental concern, USFS special 
interest management areas (includes research natural areas and botanical areas), 
USFS wild and scenic river areas, BLM National Monuments, USFS National Monuments, 
local county conservation areas (includes wildlife and wildflower sanctuaries), and 
other protected lands that are managed for conservation (i.e., land trusts and lands 
with conservation easements). 

3. Defense. US Department of Defense lands consisting of multiple installations.  

4. Tribal Land. Lands held in trust by California Native American tribes 
(rancherias/reservations) or tribal members (individual allotments usually within 
rancherias/reservations).  
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5. Mixed Use. California SVRAs, BLM recreation management areas, BLM and USFS grazing 
allotments, NPS grazing permitted land, USFS and BLM lands that are not included in 
Wilderness or Preservation with Light Recreation/Other Uses, and city-owned 
infrastructure lands consisting of cemeteries, irrigation districts, water districts, school 
districts, and community services.  

6. Little or No Protection. All other lands (including private and State School Lands as well 
as DRECP development focus areas and variance process lands). 

The percent of the current western Joshua tree range within each conservation category and 
management unit is summarized in Table 4-9. 

4.4.1 Range-Wide Management Units 

Table 4-9 shows the percentage of the western Joshua tree range in California by 
conservation value category and management unit. The majority of the range in California is 
in the Little to No Protection unit, followed by Mixed Use and Defense units. Wilderness units 
constitute another large portion of the western Joshua tree range in California and have more 
protection than the previous three units due to the management of Wilderness lands, which 
includes protection of land and preservation of wilderness character. Tribal land contains less 
than 1 percent of the range in California. 

Table 4-9 Percent of Western Joshua Tree Range in California within Conservation 
Value Categories by Management Unit  

Management Unit Ecologically 
Core  

Ecologically 
Intact  

Moderately 
Degraded  

Highly 
Converted  

Not 
Categorized Total  

Little or No Protection 3.0 6.4 14.5 9.1 2.6 35.5 
Mixed Use 4.4 10.1 1.9 0.1 7.7 24.1 
Defense 10.4 5.6 1.3 0.3 0 17.7 
Wilderness 3.7 6.3 <0.1 0 4.2 14.2 
Preservation with Light 
Recreation/Other Use 3.4 3.0 0.7 0.1 1.2 8.4 

Tribal Land 0 <0.1 0 0 <0.1 <0.1 
Total 24.9 31.5 18.4 9.6 15.6 99.991 

Notes: Totals may not sum exactly due to independent rounding. 

1 Data do not equal total species range due to mapping discrepancies. 

Sources: Randall et al. 2010; Hoen et al. 2018; Parker et al. 2018; Esque et al. 2023; Fujita et al. 2023; compiled by Ascent in 2024. 
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The majority of the ecologically core habitat, which is defined as the least disturbed, is within 
Defense units. The next largest amount of ecologically core habitat is within the Mixed Use and 
Wilderness units (Table 4-9). The majority of ecologically intact habitat is within Mixed Use units. 
Wilderness, Little to No Protection, and Defense units also contain substantial portions of 
ecologically intact habitat. The majority of moderately degraded habitat is within Little to No 
Protection units, followed by Mixed Use and Defense units. The majority of the highly converted 
habitat, which is the category of land that is most disturbed within the region, is within Little to 
No Protection units.  

The portion of the western Joshua tree range in California that was not categorized in the 
Mojave Desert ecological assessment is mainly within Mixed Use units, followed by Wilderness, 
Little to No Protection, and Preservation with Light Recreation/Other Use units. Approximately 
22.6 percent of the western Joshua tree range in California is within areas that already have 
land protections in place and are generally being managed with conservation in mind: 
Wilderness and Preservation with Light Recreation/Other Use. 

 
Source: Jeb Bjerke, California Department of Fish and Wildlife. 

4.4.2 Management Units for Climate Refugia  

PREDICTED CLIMATE REFUGIA CATEGORY 

The predicted climate refugia category consists of areas identified within western Joshua tree 
distribution that are predicted to continue to provide suitable habitat conditions in the future. 
Shryock et al. (2025) shows that as emissions levels increase causing land within the predicted 
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climate refugia category to decrease, the proportion of land within the predicted climate 
refugia category at lower elevations decreases. The predicted climate refugia category for 
the low emissions modeling scenario makes up approximately 23.4 percent of the western 
Joshua tree range in California, whereas the predicted climate refugia category for the 
moderate and high emissions modeling scenarios make up approximately 15.7 and 8.7 
percent of the western Joshua tree range in California, respectively. Most of the land within 
the predicted climate refugia category for the low emissions modeling scenario is within the 
middle-low elevation (1,106–1,625.9 meters [3,629–5,334 feet]) and middle-high elevation 
(1,626–2,145.9 meters [5,335–7,040 feet]) classes, constituting approximately 44.7 percent and 
43.4 percent of the predicted climate refugia category for the low emissions modeling 
scenario, respectively. Comparatively, only approximately 4.5 percent of the predicted 
climate refugia category for the low emissions modeling scenario is within the high elevation 
class (2,146–2,675.9 meters [7,041–8,780 feet]).  

Predicted climate refugia for the moderate emissions modeling scenario are predominantly 
within the middle-low and middle-high elevations classes as well, constituting approximately 
39 and 51.5 percent, respectively, of the predicted climate refugia category for the moderate 
emissions modeling scenario, although a larger proportion is present within the middle-high 
elevation class compared to the low emissions modeling scenario. In addition, approximately 
6 percent of the predicted climate refugia for the moderate emissions modeling scenario is 
within the high elevation class, which is an increase in percentage from the low emissions 
modeling scenario.  

Predicted climate refugia for the high emissions modeling scenario is predominantly within the 
middle-low and middle-high elevations classes as well, constituting approximately 29.4 
percent and 61.8 percent of the predicted climate refugia category for the high emissions 
scenario, respectively, although a larger proportion is present within the middle-high elevation 
class compared to the moderate emissions modeling scenario. Lastly, approximately 8.7 
percent of the predicted climate refugia for the high emissions modeling scenario is within the 
high elevation class, which is an increase from the moderate emissions modeling scenario.  

Over half of the land within the predicted climate refugia category for the low emissions 
modeling scenario is within the Southeastern Great Basin ecoregion in the northern portion of 
the species’ range in California; approximately 26.5 percent is in the Mojave Desert ecoregion; 
14.4 percent is in the Southern California Mountains and Valleys ecoregion; and 2.0 percent is 
within the Sierra Nevada ecoregion. Comparatively, approximately 24.4 percent of the current 
western Joshua tree range in California is within the Southeastern Great Basin ecoregion; 59.9 
percent is within Mojave Desert ecoregion; 6.9 percent is within Southern California Mountains 
and Valleys ecoregion; 8.7 percent is within Sierra Nevada ecoregion; and less than 1 percent 
is within both the Mono ecoregion and Sierra Nevada Foothills ecoregion (Table 4-1, Section 
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4.1.1). For land within the predicted climate refugia category for the moderate emissions 
modeling scenario, almost 60 percent is within Southeastern Great Basin ecoregion and 
approximately 23.7 percent is in the Mojave Desert ecoregion; 16.6 percent is in the Southern 
California Mountains and Valleys ecoregion; and only 0.6 percent is within the Sierra Nevada 
ecoregion. Lastly, for land within the predicted climate refugia category for the high emissions 
modeling scenario, approximately 64 percent is within Southeastern Great Basin ecoregion, 
18.5 percent in the Southern California Mountains and Valleys ecoregion and 17.5 percent is in 
the Mojave Desert ecoregion.  

Table 4-10 outlines the percentage of land within the predicted climate refugia category for 
the low, moderate, and high emissions modeling scenarios within each conservation value 
category and management unit. Overall, most of the land within the predicted climate 
refugia category for all three emission modeling scenarios is in Mixed Use management units, 
followed by Wilderness units, then Little to No Protection units. For the low and moderate 
emissions modeling scenarios, Defense units constitute the next largest proportion of land 
within the predicted climate refugia category; although for the highest emissions modeling 
scenario, Preservation with Light Recreation/Other Use units comprise a larger proportion of 
land than Defense units. These data show that as emissions increase and land within the 
predicted climate refugia category decreases, Defense units would eventually contain less of 
the land within the predicted climate refugia category and Preservation with Light 
Recreation/Other Use units would contain more. Tribal Land units do not contain land in the 
predicted climate refugia category in any of the three emission modeling scenarios. 

Table 4-10 Percent of Predicted Climate Refugia (Low, Moderate, and High Emissions 
Modeling Scenarios) Overlapping Conservation Value Categories and 
Management Units 

Management Units 
Climate 

Modeling 
Scenarios 

Ecologically 
Core 

Ecologically 
Intact 

Moderately 
Degraded 

Highly 
Converted 

Not 
Categorized  Total 

Mixed Use Low Emissions 2.2 16.0 0.5 <0.1 9.9 28.6 

 Moderate 
Emissions 1.6 15.9 0.3 <0.1 11.2 29.1 

 High 
Emissions 1.7 18.3 0.4 <0.1 16.8 37.2 

Wilderness Low Emissions 8.2 14.6 <0.1 0 5.3 28.2 

 Moderate 
Emissions 8.9 14.3 <0.1 0 5.8 29.0 

 High 
Emissions 10.0 14.6 0 0 6.1 30.7 
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Management Units 
Climate 

Modeling 
Scenarios 

Ecologically 
Core 

Ecologically 
Intact 

Moderately 
Degraded 

Highly 
Converted 

Not 
Categorized  Total 

Little or No 
Protection Low Emissions 0.7 3.9 5.7 9.6 1.8 21.7 

 Moderate 
Emissions 0.6 3.4 4.0 9.7 2.0 19.7 

 High 
Emissions 0.2 2.2 2.3 6.2 1.9 12.9 

Defense Low Emissions 
 5.2 8.1 <0.1 0 0 13.3 

 Moderate 
Emissions 4.3 9.1 <0.1 0 0 13.4 

 High 
Emissions 2.4 6.9 0 0 0 9.4 

Preservation with Light 
Recreation/Other Use Low Emissions 3.2 1.9 0.2 0.1 2.9 8.2 

 Moderate 
Emissions 3.3 1.7 0.1 0.1 3.6 8.8 

 High 
Emissions 3.8 1.8 <0.1 0.1 4.1 9.9 

Tribal Land Low Emissions 0 0 0 0 0 0 

 Moderate 
Emissions 0 0 0 0 0 0 

 High 
Emissions 0 0 0 0 0 0 

Total Low 
Emissions 19.5 44.5 6.4 9.6 19.9 100.0 

 Moderate 
Emissions 18.8 44.4 4.5 9.8 22.6 100.0 

 High 
Emissions 18.2 43.9 2.7 6.3 28.9 100.0 

Notes: Totals may not sum exactly due to independent rounding. 

Sources: Randall et al. 2010; Hoen et al. 2018; Parker et al. 2018; Esque et al. 2023; Fujita et al. 2023; Shryock et al. 2025; compiled 
by Ascent in 2024 and 2025. 

Most of the land within the predicted climate refugia category for low, moderate, and high 
emissions modeling scenarios is within ecologically intact habitat areas, with lesser amounts 
within uncategorized areas and ecologically core habitat areas, and the least in highly 
converted habitat areas (Table 4-10). Although this pattern is similar for all three emission 
modeling scenarios across the conservation categories, there is some variation in the relative 
amount of land in each of the emissions modeling scenarios within the conservation 
categories. For instance, as emissions increase and land within the predicted climate refugia 
category decreases, a larger portion of the predicted climate refugia category is modeled 
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within uncategorized areas. Conversely, the proportion of land within ecologically core and 
ecologically intact areas decreases slightly as emissions rise.  

The majority of the ecologically core habitat in the predicted climate refugia category for all 
emissions modeling scenarios is within Wilderness units. The next largest amount of ecologically 
core habitat is within Defense units for low and moderate emissions modeling scenarios, then 
in Preservation with Light Recreation/Other Use units in the high emissions modeling scenario. 
The majority of ecologically intact habitat in the predicted climate refugia category for all 
emissions modeling scenarios is within Mixed Use units, followed by, in descending order, 
Wilderness, Defense, and Little to No Protection units. The majority of moderately degraded 
habitat in the predicted climate refugia category for low, moderate, and high emissions 
modeling scenarios is within Little to No Protection units, followed by Mixed Use units, then 
Preservation with Light Recreation/Other Use units. For all three emission modeling scenarios, 
most of the highly converted habitat in the predicted climate refugia category is within Little 
to No Protection units. Lastly, for all three emission modeling scenarios, the portion of land 
within the predicted climate refugia category that is within areas that were not categorized in 
the Mojave Desert ecological assessment is mainly within Mixed Use units, followed by 
Wilderness, Preservation with Light Recreation/Other Use, and Little to No Protection units. 

Portions of land within the predicted climate refugia category for all three emission modeling 
scenarios are present within areas that already have land protections in place and are 
generally being managed with conservation in mind (i.e., Wilderness and Preservation with 
Light Recreation/Other Use units); however, modeling data show that as emissions increase 
and land within the predicted climate refugia category decreases, a smaller proportion of the 
predicted climate refugia category will be within these areas. For the low emissions modeling 
scenario, approximately 36.4 percent of the predicted climate refugia category is within these 
areas. This constitutes approximately 8.5 percent of the western Joshua tree range in California 
for the low emissions modeling scenario. In addition, approximately 37.8 percent of the 
predicted climate refugia category for the moderate emissions modeling scenario and 
approximately 40.5 percent of the predicted climate refugia category for the high emissions 
modeling scenario are within areas that already have land protections in place. These areas 
constitute approximately 5.9 percent of the western Joshua tree range in California for the 
moderate emissions modeling scenario and only 3.5 percent of the western Joshua tree range 
in California for the high emissions modeling scenario.  
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BUFFERED CLIMATE REFUGIA CATEGORY 

The buffered climate refugia category is a 2.5-kilometer (approximately 1.6-mile) buffer around 
the predicted climate refugia category. Almost 60 percent of the buffered climate refugia 
category is occupied by western Joshua tree, and approximately 41 percent is not occupied 
by western Joshua tree. The buffered climate refugia category constitutes 22.6 percent of 
western Joshua tree’s California range. Most of the buffered climate refugia category is within 
the middle-low elevation (1,106–1,625.9 meters [3,629–5,334 feet]), middle-high elevation 
(1,626–2,145.9 meters [5,335–7,040 feet]), and low elevation (585–1,105.9 meters [1,919–3,628 
feet]) classes, constituting 54.8 percent, 22.6 percent, and 18.2 percent of the buffered 
climate refugia category, respectively. Unlike the predicted climate refugia category, the 
buffered climate refugia category is present within a very high elevation class (greater than 
2,675.9 meters [greater than 8,780 feet]), constituting approximately 0.1 percent of the 
buffered climate refugia category. In addition, 42.5 percent of the buffered climate refugia 
category is within the Southeastern Great Basin ecoregion in the northern portion of the 
species’ range in California, 27.5 percent is in the Mojave Desert ecoregion, 17.6 percent in 
the Southern California Mountains and Valleys ecoregion, and 12.4 percent is within the Sierra 
Nevada ecoregion.  

Table 4-11 outlines the percentage of buffered climate refugia category within and outside of 
the western Joshua tree range in California by conservation value category and 
management unit. The majority of the buffered climate refugia category is in Wilderness units, 
followed by Mixed Use, Little to No Protection, then Preservation with Light Recreation/Other 
Use units. Tribal Land units contain a minimal amount of land within the buffered climate 
refugia category in ecologically intact habitat within the species’ California range and 
uncategorized areas within and outside the species’ California range. 

Table 4-11 Percent of Buffered Climate Refugia Category Overlapping Conservation 
Value Categories and Management Units 

Management Units 

Presence of 
Western 

Joshua Tree 
Range 

Ecologically 
Core 

Ecologically 
Intact 

Moderately 
Degraded 

Highly 
Converted 

Not 
Categorized  Total 

Wilderness Occupied 3.7 6.6 <0.1 0 3.3 13.6 
 Unoccupied 5.5 10.5 <0.1 0 2.5 18.4 
 Total 9.2 17.0 <0.1 0 5.8 32.0 
Mixed Use Occupied 2.5 5.1 0.6 0.1 8.0 16.2 
 Unoccupied 1.4 2.4 0.4 0.2 5.9 10.3 
 Total 3.9 7.5 1.0 0.2 13.9 26.5 
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Management Units 

Presence of 
Western 

Joshua Tree 
Range 

Ecologically 
Core 

Ecologically 
Intact 

Moderately 
Degraded 

Highly 
Converted 

Not 
Categorized  Total 

Little or No 
Protection Occupied 0.9 3.1 6.7 4.5 2.1 17.3 

 Unoccupied 0.3 0.7 0.9 1.0 1.5 4.4 
 Total 1.2 3.9 7.6 5.4 3.7 21.7 
Preservation with Light 
Recreation/Other Use Occupied 1.0 1.9 0.5 <0.1 1.0 4.4 

 Unoccupied 0.7 1.1 0.1 <0.1 3.7 5.7 
 Total 1.7 3.0 0.7 0.1 4.7 10.1 
Defense Occupied 4.3 3.2 <0.1 0 0 7.5 
 Unoccupied 1.4 0.7 <0.1 0 0 2.1 
 Total 5.6 3.9 <0.1 0 0 9.6 
Tribal Land Occupied 0 0.1 0 0 <0.1 0.1 
 Unoccupied 0 0 0 0 <0.1 <0.1 
 Total 0 0.1 0 0 <0.1 0.1 
Total Occupied 12.3 19.9 7.8 4.6 14.4 59.1 
 Unoccupied 9.3 15.4 1.4 1.2 13.6 40.9 
 Total 21.6 35.3 9.3 5.7 28.1 100.0 
Notes: Totals may not sum exactly due to independent rounding. 

Sources: Randall et al. 2010; Hoen et al. 2018; Parker et al. 2018; Esque et al. 2023; Fujita et al. 2023; Shryock et al. 2025; compiled 
by Ascent in 2025. 

Most of the buffered climate refugia category is within the ecologically intact habitat areas, 
followed by areas that are not categorized, ecologically core habitat, and moderately 
degraded habitat. The majority of the ecologically core habitat in the buffered climate 
refugia category is within Wilderness units. The next largest amount of ecologically core 
habitat is within the Defense units and then Mixed Use units. The majority of ecologically intact 
habitat in the buffered climate refugia category is also within Wilderness units. The next largest 
amount of ecologically intact habitat is within Mixed Use, then Defense and Little to No 
Protection units. The majority of moderately degraded habitat and highly converted habitat in 
the buffered climate refugia category is within Little to No Protection units.  

Approximately 42.1 percent of the buffered climate refugia category is within areas that 
already have land protections in place and are generally being managed with conservation 
in mind: Wilderness and Preservation with Light Recreation/Other Use units. The portion of land 
within the buffered climate refugia category that was not categorized in the Mojave Desert 
ecological assessment is mainly within Mixed Use units, then Wilderness, Preservation with Light 
Recreation/Other Use, and Little to No Protection units.  
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Source: Jeb Bjerke, California Department of Fish and Wildlife. 

UNOCCUPIED FUTURE SUITABLE HABITAT CATEGORY 

Most of the unoccupied future suitable habitat category, areas that are predicted to provide 
future suitable habitat based on climate modeling for the low, moderate, and high emissions 
modeling scenarios, are predominantly within the middle-high elevation (1,626–2,145.9 meters 
[5,335–7,040 feet]) and middle-low elevation (1,106–1,625.9 meters [3,629–5,334 feet]) classes, 
constituting 71.1 percent and 21.7 percent of the unoccupied future suitable habitat category, 
respectively. In addition, over 75 percent of the unoccupied future suitable habitat category is 
within the Southeastern Great Basin ecoregion in the northern portion of the species’ range in 
California; 14.2 percent is within the Sierra Nevada ecoregion, 6.2 percent in the Mojave Desert 
ecoregion; and 3.8 percent is within the Southern California Mountains and Valleys ecoregion.  

Table 4-12 outlines the percentage of unoccupied future suitable habitat category by 
conservation value category and management unit. The majority of the unoccupied future 
suitable habitat category is within Wilderness units, followed by Mixed Use, Preservation with 
Light Recreation/Other Use, and then Little to No Protection units. Tribal Land units do not 
contain land in the unoccupied future suitable habitat category. 
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Table 4-12 Percent of Unoccupied Future Suitable Habitat Category Overlapping 
Conservation Value Categories and Management Units 

Management Units Ecologically 
Core  

Ecologically 
Intact  

Moderately 
Degraded  

Highly 
Converted  

Not 
Categorized Total  

Wilderness 32.2 10.2 0 0 27.3 69.7 
Mixed Use 0.4 3.8 4.4 0 13.8 22.3 
Preservation with Light 
Recreation/ Other Use 2.9 0.4 0 0 1.8 5.0 

Little or No Protection <0.1 0.6 <0.1 <0.1 2.3 3.0 
Defense 0 <0.1 0 0 0 <0.1 
Tribal Land 0 0 0 0 0 0 
Total 35.5 15.0 4.4 <0.1 45.1 100.0 

Notes: Totals may not sum exactly due to independent rounding. 

Sources: Randall et al. 2010; Hoen et al. 2018; Parker et al. 2018; Esque et al. 2023; Fujita et al. 2023; Shryock et al. 2025; compiled 
by Ascent in 2024. 

Most of the unoccupied future suitable habitat category is within areas not categorized by the 
Mojave Desert ecological assessment. In addition, there is a minimal amount of land within the 
unoccupied future suitable habitat category in the highly converted areas. The majority of the 
ecologically core habitat in unoccupied future suitable habitat category is within Wilderness 
units. The next largest amount of ecologically core habitat is within the Preservation with Light 
Recreation/Other Use units and then Mixed Use units (Table 4-12). Most of ecologically intact 
habitat within the unoccupied future suitable habitat category is also within Wilderness units. 
The next largest amount of ecologically intact habitat is within Mixed Use, Little to No 
Protection, followed by Preservation with Light Recreation/ Other Use units. The majority of 
moderately degraded habitat is within Mixed Use units. The only highly converted habitat in 
the unoccupied future suitable habitat category is within Little to No Protection units.  

Approximately 74.7 percent of the unoccupied future suitable habitat category is within areas 
that already have land protections in place and are generally being managed with 
conservation in mind: Wilderness and Preservation with Light Recreation/Other Use units. The 
portion of unoccupied future suitable habitat category that was not categorized in the 
Mojave Desert ecological assessment is mainly within Wilderness units, followed by Mixed Use, 
Little or No Protection, then Preservation with Light Recreation/Other Use units.  
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5 CONSERVATION MANAGEMENT ACTIONS AND 
EFFECTIVENESS CRITERIA 

Management actions necessary to conserve western 
Joshua tree and objective, measurable criteria to assess 
the effectiveness of such actions are the heart of the 
Conservation Plan. This chapter describes the breadth 
of actions that are likely to be necessary to conserve 
western Joshua tree and provides a conceptual framework for how to use these actions to 
achieve the vision, purpose, and objectives of the Conservation Plan described in Chapter 1, 
“Introduction.”  

The management actions are guidelines for conservation and the criteria help define the 
effectiveness of the actions; they do not create new statutory or regulatory mandates. 
Nevertheless, the management actions in this chapter can be used in several ways. They can 
be voluntarily adopted and implemented by project proponents, land managers, and 
philanthropists to help the species or to prevent the species from being harmed. California 
Native American tribes (Tribes) and the State can work together to co-manage conservation 
consistent with the Conservation Plan’s guidance. The management actions can also be 
incorporated into project approvals by local governments and regulatory agencies that 
authorize projects in western Joshua tree’s range in California. Researchers can implement 
management actions related to research, and private citizens and other organizations can 
implement actions related to education and awareness. Western Joshua tree conservation will 
require action from many different people and organizations.  

“Wilderness is not a luxury but a 
necessity of the human spirit.” 

― Edward Abbey 
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Section 5.1 introduces the sources of information behind western Joshua tree conservation. 
Section 5.2 includes descriptions of management actions in five categories:  

 Impact avoidance and minimization,  

 Land conservation and management,  

 Tribal co-management,  

 Research to inform long-term conservation, and  

 Education and awareness.  

Section 5.3 provides objective, measurable criteria to assess the effectiveness of management 
actions, the Conservation Plan, and the Western Joshua Tree Conservation Fund 
(Conservation Fund) for conservation of western Joshua tree in California. Section 5.4 is 
intended to guide which management actions may be most impactful for conservation in 
specific western Joshua tree management units. 

5.1 SCIENCE INCLUDING TRADITIONAL ECOLOGICAL 
KNOWLEDGE TO INFORM MANAGEMENT ACTIONS 

The Conservation Plan is informed by science including Traditional Ecological Knowledge (TEK). 
Integration of TEK with other sources of science has been shown to lead to more sustainable, 
productive, and locally accepted natural resource management systems worldwide (Bussey et 
al. 2016). Please refer to Chapter 3, “Traditional Values and Uses of Western Joshua Tree by 
California Native American Tribes,” for a description of California Native American uses, values, 
and TEK related to western Joshua tree. Refer to Section 5.2.3, below, for management actions 
facilitating co-equal collaboration between the State and Tribes. 

The critical role of science supporting effective management and conservation of the species 
is reflected in the seven-step approach to conservation in the face of climate change 
described by Smith et al. (2023), as summarized below. 

1. Identify genetic structure and distinct populations. The first step toward conservation is 
identifying genetic structure and distinct populations. Genomic (i.e., study of genes) tools 
can provide accurate estimates regarding populations, such as effective population size, 
demographic history, and population structure, which are all important for successful 
conservation efforts (Hohenlohe et al. 2021). Genetic data of populations can be used to 
identify distinct populations, as well as genes that may be responsible for adaptation to 
changing environments, highlighting populations that may require different 
management strategies (Hohenlohe et al. 2021). As discussed in Section 4.1.1, “Range 
and Distribution,” recent research suggests that western Joshua tree populations have 
significant genetic differences (Smith et al. 2021) that have the potential to respond 
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differently to climate change (Smith et al. 2023). Population genetic data can also assist 
in identifying populations with high genetic diversity, which can translate to greater 
potential for adapting to environmental change (Smith et al. 2023).  

2. Develop species distribution models and identify climate refugia. Developing species 
distribution and demographic models for distinct populations using high-quality data 
that document where western Joshua trees occur (i.e., occurrence data) is important 
for accurately identifying climate refugia that should be given high priority for 
protection. These models are imperative for successful species conservation (Morelli et 
al. 2016; Morelli et al. 2020) and will help determine the degree that climate change 
poses a threat to a species (Jones et al. 2016). The several species distribution models 
that have been developed for Joshua tree resulted in very different predictions of 
suitable habitat distribution by the end of the 21st century (Smith et al. 2023). The wide 
range of results from these models is a byproduct of different methods used and 
differences in input data (Smith et al. 2023). For species distribution models to be 
reliable, accurate occurrence data must be used, then multiple independent data 
sources must be used to validate models (Sweet et al. 2019). Incorporating 
physiological (i.e., how plants function) data can also improve the accuracy of species 
distribution models (Buckley et al. 2010; Evans et al. 2015). Species distribution models 
can help predict areas of future habitat for a species; however, these models need to 
include realistic estimates of the species’ ability to disperse and access new areas 
(Bateman et al. 2013). Species distribution models may improve their ability to predict 
future species distributions under climate change, by incorporating the adaptive 
potential of populations (Bush et al. 2016; Razgour et al. 2019). Models should focus on 
fine scale distribution as genetic information becomes available and distinct 
populations are identified since they may require different management strategies 
(Hohenlohe et al. 2021).  

An important step toward developing accurate range-wide species distribution and 
climate refugia models for western Joshua tree has been completed with new species 
distribution data recently published by Esque et al. (2023). These models used remote 
sensing and ground-validation methodologies to document western Joshua tree 
presence and absence throughout the species range. This unprecedented dataset has 
been used to develop climate refugia models that include identification of possible 
future habitat that is within dispersal range of its current distribution, but that is not 
currently populated by western Joshua tree (Shryock et al. 2025). These data informed 
management unit delineation in Section 4.4, “Management Units,” land conservation 
and management actions in Section 5.2.2 (below), and management unit 
recommendations in Section 5.4 (below). 
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3. Validate potential refugia. Once refugia models have been developed, the next step is 
to validate the models using demographic data to assess population growth or decline 
and other data sources to confirm that the potential refugia will be viable in the long 
term (Sweet et al. 2019). Demographic data can have considerable influence on 
predicted future species distributions and in validating predicted climate refugia 
(Merow et al. 2014). Spatial patterns of recruitment can also be used as a predictor of 
potential climate refugia, which could be compared to predictions based on climate 
models (Barrows et al. 2020a, 2020b). In addition, incorporating information on the 
adaptive potential of populations into species distribution models may improve model 
accuracy for future distribution predictions under climate change (Bush et al. 2016; 
Razgour et al. 2019). 

4. Assess adaptive genetic variation. After 
genetic structure and distinct populations 
have been identified, the next step is to 
assess adaptive genetic variation within 
populations using either association genetics 
(i.e., identification of genes or genetic 
markers with underlying important traits) or 
ideally, experimental approaches coupled 
with genomic data (Smith et al. 2023). 
Conservation genetics should focus on the 
protection of adaptive genetic variation to 
help manage species that are dealing with 
climate change (Razgour et al. 2019). 
Adaptive genetic variation directly affects a 
species’ ability to respond to environmental 
factors, such as heat stress and drought, 
highlighting the importance of conserving adaptive genetic variation and not just overall 
genetic variation (Smith et al. 2023). Landscape genomics (i.e., study of how genetic 
variation is distributed between populations across a species range) and association 
genetics can identify genes or genetic markers that are likely the basis for local 
adaptation to climate variation in current populations (Lotterhos and Whitlock 2015).  

Genome-wide association studies looking at seedling survival, growth, and specific 
ecophysiological traits (i.e., physiological processes crucial for interacting with the 
environment, including gas exchange and water regime) can potentially identify genes 
underlying climate adaptation (Smith et al. 2023), which can be used to predict these 
traits in natural populations (Swarts et al. 2017). Studies in common gardens are 

Source: Jeb Bjerke, California Department of Fish 
and Wildlife. 
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particularly important because they can be used to validate the adaptive value of 
identified genes or genetic markers and reveal underlying physiological mechanisms 
(Weigel and Nordborg 2015). Common garden experiments are indoor or outdoor 
plantings of species or populations collected from multiple distinct geographic 
locations, grown together under shared conditions (Schwinning et al. 2022).  

Current common garden research within the US Geological Survey’s Mojave Desert 
Common Gardens network uses Joshua tree seedlings from different locations that are 
planted outside in various climates throughout the Mojave Desert and in the lab. This 
research can help determine the extent to which different populations of Joshua tree are 
adapted to certain local climate conditions and identify the physiological mechanisms 
by which Joshua trees tolerate drought and heat stress (Smith et al. 2023). Another effort 
to identify Joshua tree genes and genetic markers associated with specific climate 
variables is supported by Revive and Restore, a leading wildlife conservation nonprofit 
organization, to sequence the whole genome from individual Joshua trees sampled 
across the range of climates in which the species occurs (Smith et al. 2023). 

Once climate-associated genes or genetic markers have been identified, the next step 
will be genotyping (i.e., analyzing genome sequence data) wild populations of Joshua 
tree to predict long-term potential of adaptation to warming climates (Smith et al. 
2023). Populations identified to have the highest probability of adaptation and survival 
should be prioritized for conservation (Smith et al. 2023). 

5. Identify high priority areas for protection. Informed by the results of the four steps 
described above, the next step will be to identify locations within each population that 
should have the highest priority for protection (Morelli et al. 2020). Determining whether 
there are any areas slated for development that contain climate refugia and then 
taking steps to try to protect these areas will be important (Smith et al. 2023). A Mojave 
Desert ecoregional assessment (Randall et al. 2010; Parker et al. 2018), which identified 
conservation value for a large portion of the western Joshua tree range, can also be 
used to help prioritize conservation lands. Even areas that have been identified as 
highly degraded may still have conservation value if potential refugia is present (Smith 
et al. 2023). In addition, some areas that have been identified as ecologically intact 
may experience severe damage due to climate change and, therefore, may have 
little long-term conservation value (Smith et al. 2023).  

Identification of high priority areas for protection to further the conservation of western 
Joshua tree will be completed as needed by CDFW and partners and will be supported 
by information produced by the research and tribal communities. While it would be 
ideal to complete steps 1 through 4 before prioritizing areas for protection, CDFW must 
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begin work to conserve western Joshua tree immediately and must therefore begin 
initial prioritization of areas for protection based on the best, currently available 
information. As additional information generated from steps 1 through 4 becomes 
available, CDFW will incorporate it into decision making and future updates of the 
Conservation Plan.  

An initial land-prioritization scheme guided by Smith et al. (2023) has been developed 
by CDFW (described in Section 5.2.2) to help identify high priority areas for protection.  

6. Protect priority areas while accommodating compatible existing and emerging land 
uses. Informed by the results of step 5, high priority areas should be protected while 
accommodating existing and emerging land uses that are compatible with the overall 
western Joshua tree conservation strategy (Henson et al. 2018). This work should be 
done in collaboration with California Native American tribes, state and federal 
government agencies, local jurisdictions, nongovernmental organizations (NGOs), the 
public, and affected businesses and property owners. The Mojave Desert region is the 
homeland territory of many California Native American tribes and is made up of a 
diverse patchwork of land owned by tribes, federal, state, and local land ownerships 
and jurisdictions, including the National Park Service (NPS), the Bureau of Land 
Management (BLM), the US Forest Service (USFS), as well as state and county reserves 
(Smith et al. 2023). Focus should be on landscape-scale conservation criteria while also 
engaging with the public to create broad public support (Smith et al. 2023). CDFW will 
use the Conservation Fund to conserve priority lands. 

7. Identify other impacts and develop management to mitigate them. The last step is to 
identify additional factors beyond climate change that could negatively affect the 
persistence of western Joshua tree (e.g., invasive species, incompatible recreation, 
inappropriate fire frequencies) and management efforts, including traditional cultural 
practices, to mitigate these impacts (Morelli et al. 2020). Other impacts on the persistence 
of western Joshua tree are identified in Section 4.3, “Key Stressors, Threats, and 
Conservation Issues,” and mitigation approaches for them are presented in Section 5.2.1.  

There are marked challenges with identifying and protecting existing populations that meet all 
the necessary criteria for conservation. Some scientists have suggested assisted migration (i.e., 
human-assisted movement of species in response to climate change) as a management 
strategy for species limited by dispersal ability, such as Joshua tree (Cole et al. 2011; Williams 
and Dumroese 2013). However, some ecologists have strongly criticized assisted migration for 
its potential to promote invasive species, spread pathogens, and disrupt ecosystems (Ricciardi 
and Simberloff 2009). Assisted migration may have a high rate of failure if species or 
populations are strongly adapted to local conditions that are not present at the introduction 
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site (Vitt et al. 2010). Although assisted migration has been suggested for Joshua trees, 
including in Action LC&M 4.4, “Assisted Migration through Connectivity Corridors”, below, 
Smith et al. (2023) do not advise this method. This is partially due to suspected high costs and 
logistical planning needed for success, as well as this approach not preserving intact, 
functional ecosystems. In addition to what is outlined in Smith et al. (2023), given that there are 
climate refugia modeled within the current range of western Joshua tree (Shryock et al. 2025), 
it would be easier to protect the trees where they are currently growing compared with 
moving them to new places outside the current range. If assisted migration were employed, 
these areas could still need protection, the trees could need support to establish new self-
sustaining populations, and the presence of tribal cultural monitors and a trained arborist may 
be encouraged (FIICPI, pers. comm., 2024b). More research is needed on assisted migration 
for western Joshua tree, which is addressed in Action R&I 1.12, “Investigate Assisted Migration 
where Natural Migration is Unlikely to Occur.” 

 
Source: Anna Cirimele, National Park Service. 

Ongoing research and field experiences by public agencies, Tribes, NGOs, and academic 
institutions will continue to improve the information for western Joshua tree conservation. The 
Conservation Plan will be reviewed every 2 years, at which time, new information relevant to 
the Conservation Plan’s goals, management actions, and effectiveness criteria will be 
incorporated to maintain the standard of applying science including TEK to decision-making. If 
relevant science is published or new information is available in the middle of an update cycle, 
updated management approaches may be implemented before the next update of the 
Conservation Plan, at the discretion and recommendation of CDFW. 
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5.2 MANAGEMENT ACTIONS NECESSARY TO CONSERVE WESTERN 
JOSHUA TREE 

To achieve the Conservation Plan vision, purpose, 
and objectives described in Section 1.2, 
“Conservation Plan Vision, Purpose, and Objectives,” 
five major categories of management actions have 
been identified: avoidance and minimization, land 
conservation and management, tribal co-
management, research to inform long-term 
conservation, and education and awareness (Table 
5-1). Specific management actions within each of these categories are discussed in more 
detail below. In addition, Appendix D, “Avoidance and Minimization Best Management 
Practices and Guidelines” provides detailed guidance for implementing management actions 
that avoid or minimize adverse impacts on western Joshua tree. 

Table 5-1 Management Actions 
Management Action Title Management Action Topic 

A&M: Avoidance and Minimization Avoidance and minimization to lessen negative effects of human 
activities. 

LC&M: Land Conservation and 
Management 

Land conservation and management to protect existing populations and 
increase abundance. 

TCM: Tribal Co-Management 
Tribal co-management that reflects California Native American tribes’ 
interests and priorities, improves decision-making, protects existing 
populations, and increases abundance. 

R&I: Research to Inform Long-Term 
Conservation Research to inform long-term conservation and improve decision-making. 

E&A: Education and Awareness Education and awareness to increase public support and lessen the 
negative effects of human activities. 

5.2.1 Impact Avoidance and Minimization 

The first priority for conservation of western Joshua tree and its habitat is to avoid adverse 
impacts altogether. Although climate change stress may be impossible to avoid in the short-
term, other impacts are avoidable, such as project-related degradation and destruction of 
habitat. Impact avoidance should be emphasized as the first preferred choice whenever 
feasible, especially in areas identified as climate refugia. Furthermore, the importance of 
avoiding take to western Joshua tree and its habitat has been emphasized during discussions 
with Tribes, in particular the principle of not harming a tree unless it is absolutely critical for 
people (FIICPI, pers. comm., 2024b).  

“Our task must be to free 
ourselves…by widening our circle 

of compassion to embrace all 
living creatures and the whole of 

nature and its beauty” 
-Albert Einstein 
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When complete avoidance cannot be achieved, efforts should be made to minimize impacts 
on western Joshua tree and its habitat, and the presence of tribal cultural monitors and a 
trained arborist to minimize these impacts are encouraged (FIICPI, pers. comm., 2024a). 
Minimization may include efforts to reduce the number of trees and seeds taken; the area of 
habitat that is lost or degraded; the severity of impacts on individual trees; impacts on other 
organisms on which western Joshua tree depends; and indirect impacts on trees, seeds, 
habitats, and other ecologically related organisms.  

The avoidance and minimization actions in this section could be voluntarily adopted and 
implemented by project proponents and land managers, incorporated into project approvals 
by local governments and regulatory agencies, or incorporated into voluntary, cooperative 
agreements between relevant agencies, organizations, and other parties. The Western Joshua 
Tree Conservation Act (WJTCA) requires the avoidance and minimization of impacts on 
western Joshua tree to the maximum extent practicable as a condition of obtaining a WJTCA 
incidental take permit (ITP) (Fish & G. Code, § 1927.3, subd. (a)(2)). WJTCA also states that the 
Conservation Plan shall include guidance for the avoidance and minimization of impacts on 
western Joshua trees and protocols for the successful relocation of western Joshua trees (Fish 
& G. Code, § 1927.6, subd. (a)). 

The impact avoidance and minimization (A&M) management actions listed in this chapter are 
intended to promote the survival of existing western Joshua trees and the protection of their 
habitat where they could potentially be harmed by development, human activities, and 
natural hazards. Impacts on western Joshua trees could occur from urban development, 
infrastructure construction, resource extraction, damage by people and vehicles, and other 
forms of landscape alteration (see Section 4.3). When these activities affect the root systems or 
the seedbanks of western Joshua tree, the survival of populations can be compromised.  

MANAGEMENT ACTION A&M 1: AVOID DIRECT AND INDIRECT IMPACTS 

When landscape-altering projects occur near western Joshua trees, avoidance buffers should 
be established to avoid direct impacts on above ground and below ground western Joshua 
tree parts and their seedbank. Scientific information on western Joshua tree root ball width, root 
zone width, and seedbank width was used to inform direct impact avoidance buffers. Direct 
impact buffers for avoidance should apply to ground-disturbing activities, such as construction 
and resource extraction, fire control and suppression, and any other actions that could harm 
or kill western Joshua trees or seeds. The following actions provide activity-specific guidance 
for direct impact avoidance.  
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Action A&M 1.1: Retain Healthy Trees 
Project proponents (e.g., private and public entities) or agencies (e.g., local, state, and 
federal agencies) should prioritize retaining healthy western Joshua trees in place when 
planning a project. Mature/reproductive western Joshua trees in good condition, western 
Joshua trees in areas within and adjacent to contiguous suitable habitat, and western Joshua 
trees in habitat that is prioritized as having high value for conservation should be prioritized for 
retention in place. Signs a tree is healthy may include 60 percent or more living branches, 
minimal pest damage, recent unrestricted hard growth, recent flowering, and strong tree vigor 
(see Appendix E, “Relocation Guidelines and Protocols”).  

Action A&M 1.2: Implement Avoidance Buffers 
When activities occur in the vicinity of western Joshua trees, project proponents, land 
managers, and agencies should implement buffers around western Joshua trees to avoid 
direct impacts to their vulnerable root balls, the root zone where tree roots could occur in the 
soil, and where living western Joshua trees seeds could be present in the seedbank (see Figure 
5-1). In addition to considering characteristics of western Joshua tree root growth and seed 
dispersal distances, implementation of avoidance buffers should consider other relevant 
scientific information on adverse effects of impacts to western Joshua tree.  

 
Note: Graphical representation of buffer zones (not to scale). 

Source: Compiled by Ascent in 2024. 

Figure 5-1 Western Joshua Tree Buffer Zones 
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Information to consider when determining a buffer may include, but is not limited to: 

 Density of trees within each project site as provided by the project census or other 
biological survey information. 

 Location of a tree in relation to existing structures, such as fences, driveways, or other 
permanent structures. 

 Intensity and depth of proposed ground-disturbing activities (e.g., trenching and 
excavation impacts may be different than installing fencing). 

 Duration of proposed impacts (temporary or permanent). 

 Additional minimization measures to reduce impacts of buffer encroachment (e.g., 
supplemental watering, protecting roots and trees from access, or avoiding equipment 
damage, etc.). 

 Geographic location (e.g., Is the project located in an urban, developed, or undeveloped 
area? Is the project within priority climate refugia?). 

 Life stage of tree, including reproductive stage. Branched trees are more likely to have 
produced seed and may have more extensive root structures. 

Disturbances outside of buffers are less likely to negatively affect the health and survival of the 
tree or its seeds. CDFW may develop guidance for western Joshua tree impact avoidance in 
the future and update the Conservation Plan, based on available science and other relevant 
information. 

Action A&M 1.3: Avoid Impacts during Pesticide Application 
Project proponents, landowners, land managers, and agencies should not apply pesticides on 
western Joshua trees and should implement best management practices that avoid pesticide 
drift onto western Joshua trees, nontarget native vegetation (e.g., nurse plants), pollinators, and 
seed-dispersing rodents. See Action A&M 1.3.1, “Avoid Impacts during Pesticide Application” in 
Appendix D for recommended best management practices related to this Action. 

Action A&M 1.4: Avoid Impacts Related to Unauthorized Vehicle Use 
Land managers should implement measures to prohibit unauthorized off-highway vehicle (OHV) 
and other vehicle use off designated trails in western Joshua tree habitat, such as by closing 
areas outside of designated routes with signage, vertical mulching, or installing other barriers. On 
public lands authorized for open, overland OHV recreation within western Joshua tree habitat, 
vehicle use rules should be modified to restrict travel to existing designated trails. 
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Action A&M 1.5: Avoid Impacts from Overgrazing  
Land managers and regulatory agencies should prohibit grazing activities within western Joshua 
tree habitat if grazing is causing adverse effects. This can be accomplished by not renewing 
existing grazing leases, excluding portions of allotments with western Joshua trees, and installing 
property fences to avoid free range or trespass grazing. Feral, nonnative grazing animals (e.g., 
burros, horses) should be removed or relocated from western Joshua tree habitat. However, 
targeted grazing by prescribed herbivory may be useful to reduce annual invasive species (see 
Action A&M 2.7, “Minimize Impacts from Grazing Activities,” below, and Action A&M 3.5.1, 
“Implement Fuel Treatments” in Appendix D) (Berryman et al. 2023). 

MANAGEMENT ACTION A&M 2: MINIMIZE DIRECT AND INDIRECT IMPACTS 

If avoidance is not feasible, direct and indirect impacts on western Joshua tree and its habitat 
should be minimized. When landscape-altering projects occur near western Joshua trees, effort 
should be made to minimize direct impacts on western Joshua tree. The following actions provide 
activity-specific guidance for direct impact minimization. 

Action A&M 2.1: Minimize Impacts from Climate Change 
Climate change is a significant threat to western Joshua tree. All entities, including 
governments, businesses, and individuals should reduce greenhouse gas emissions to help 
minimize the impacts of climate change on species (IPCC 2023).  

Action A&M 2.2: Minimize Impacts on Occupied Western Joshua Tree Habitat 
Landowners, developers, and land managers should minimize the area of western Joshua tree 
habitat that is directly affected by their activities, and minimize the number of trees that are 
taken or harmed. Western Joshua tree habitat that is in good condition, in ecologically core or 
intact areas, and within predicted climate refugia should be prioritized first for avoidance and 
conservation, but if this avoidance is not feasible, impacts on these areas should be minimized 
to the maximum extent possible. The importance of minimizing harm to western Joshua trees 
and their habitat has been emphasized during discussions with Tribes. It is important for trained 
tribal cultural monitors to be present during destruction or removal of western Joshua trees to 
provide cultural protection of trees and respect ancestral lands (FIICPI, pers. comm., 2024b). 
Minimization of habitat disturbance should include minimizing impacts on areas with nurse 
plants and minimizing disruption of the movements of small mammal seed dispersers (e.g., not 
using rodent barrier fencing).  

Minimizing impacts to ecologically core or intact western Joshua tree habitat could potentially 
be achieved by “low-conflict siting,” a method of land use planning that involves directing 
development (typically renewable energy development) toward areas of lower ecological 
value, such as previously disturbed or converted areas (e.g., urban infill, degraded agricultural 
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land, rooftops), where impacts to sensitive species and habitats would be minimized. In an 
example of an analysis aimed at identifying low-conflict areas, in this case, for utility-scale solar 
facility development, Cameron et al. (2012) focused on the western Mojave Desert subregion 
from the Mojave Desert ecoregional assessment (Randall et al. 2010) described in Section 4.4. 
Using a planning method based on “avoidance” categories such as lands protected for 
ecological purposes, sites considered critical to maintaining landscape connectivity, and lands 
with unique biodiversity attributes; and “attractor” factors that included degraded lands and 
areas in proximity to infrastructure that would support energy development (e.g., roads, 
developed communities, transmission lines), the authors identified areas within the subregion 
that could be prioritized for site-specific evaluation as lower impact areas for solar development.  

 

Similarly, the California Energy Commission (CEC) has compiled land-use datasets used by the 
CEC, California Public Utilities Commission (CPUC), and California Independent Service 
Operator (California ISO) depicting environmental constraints to energy development that 
include biological planning priority areas (e.g., areas of high biodiversity, connectivity, 
irreplaceability, and critical habitat), areas of terrestrial intactness, and high-quality cropland. 
These areas of environmental constraints are then used to create “land-use screens,” in which 
the low/least-conflict areas – areas with a high potential for renewable energy development – 
are those that remain after land-use screens are applied. The land-use screens can be used to 
inform renewable energy planning statewide (Hossainzadeh et al. 2023). Considering western 
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Joshua tree habitat in a low-conflict siting analysis, and potentially including other 
development types such as housing or industrial development, could provide a proactive 
approach to minimizing impacts to ecologically core and intact habitat.  

Action A&M 2.3: Relocate Trees 
Western Joshua trees should be relocated when project proponents, landowners, developers, 
and land managers are unable to retain trees in place or when there is a high probability of 
substantially damaging or lethal impacts occurring to a retained tree. Project proponents, 
landowners, land managers, and agencies should follow the Western Joshua Tree Relocation 
Guidelines and Protocols provided by CDFW (presented in Appendix E) when determining 
whether a tree should be relocated or not. Appendix E also provides a detailed protocol for 
conducting tree relocations, including recommendations for selecting relocation areas, 
consideration of maintaining genetic integrity of healthy receiver western Joshua tree 
populations, methods for physically relocating the tree, types of relocation, and maintenance 
and monitoring standards. It is important for trained tribal cultural monitors to be present during 
transplantation of western Joshua trees to provide cultural protection of trees and ensure 
proper removal methods are followed (FIICPI, pers. comm., 2024b).  

Action A&M 2.4: Collect and Store Seeds 
Collection and long-term storage of viable western Joshua tree seeds can preserve local 
genetic diversity and therefore can help minimize the loss of western Joshua tree diversity from 
project activities. In addition, seeds kept in long-term conservation storage can provide source 
material for restoration of occupied or previously occupied habitat or outplanting to 
unoccupied habitat (such as areas modeled as climate refugia within the buffered climate 
refugia category and unoccupied future suitable habitat category) and can be used to 
inform conservation, including targeting locations for conservation nurseries. Seed collection 
and storage activities should follow Center for Plant Conservation’s CPC Best Conservation 
Practices to Support Species Survival in the Wild (CPC 2019) or other accepted standards, and 
seed collection and storage may be a required minimization measure in western Joshua tree 
incidental take permits issued by CDFW. CDFW may provide additional specific guidelines and 
methods for using western Joshua tree seed collection as a minimization measure in the future 
and update recommendations in the Conservation Plan if necessary.  

Action A&M 2.5: Minimize Impacts from Invasive Plants 
Project proponents, landowners, land managers, and agencies should implement best 
management practices to prevent the spread of invasive plants (Cal-IPC 2012) for all 
activities that have the potential to spread invasive species in western Joshua tree habitat. 
These activities include but are not limited to construction, resource extraction, OHV use, 
outdoor recreation, fire control and suppression, fuel treatment implementation, and 
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grazing. See Action A&M 2.5.1, “Minimize Impacts from Invasive Plants,” in Appendix D for 
best management practices. 

Action A&M 2.6: Minimize Impacts during Pesticide Application 
Project proponents, landowners, land managers, and agencies should implement best 
management practices that minimize pesticide drift or other inadvertent contact affecting 
western Joshua trees and other nontarget native vegetation (e.g., nurse plants) (see Action 
A&M 2.6.1, “Minimize Impacts during Pesticide Application,” in Appendix D). 

Action A&M 2.7: Minimize Impacts from Grazing Activities 
When grazing is adversely affecting western Joshua tree, landowners, land managers, and 
grazing practitioners should decrease grazing intensity when complete avoidance is not 
feasible (see Action A&M 1.5, “Avoid Impacts from Overgrazing”). Guidance to minimize the 
impact of grazing can include implementing rotational grazing, lowering stocking rates and 
the allowable annual forage utilization rate, implementing short grazing periods for herds and 
long post-recovery (i.e., rest) periods, and retaining sufficient litter and plant cover to protect 
the soil from erosion and allow plant regrowth. In areas where western Joshua trees are 
recovering from wildland fire, grazing should be suspended to allow resprouts and seedlings to 
establish (See Action A&M 3.3.1, “Minimize Impacts from Postfire Rehabilitation,” in Appendix 
D). In addition, incompatible land uses, such as livestock grazing, should be addressed 
through the restoration design (see Action L&M 4.3, “Develop and Implement 
Restoration/Enhancement Plans”). Land managers and project proponents should consult with 
CDFW prior to implementing prescribed grazing to ensure potential impacts including but not 
limited to disease transfer to special-status species, including bighorn sheep, are avoided. 

Action A&M 2.8: Minimize Impacts from OHV Use and Outdoor Recreation 
On public lands where OHV recreation is allowed, land managers should restrict OHV use to 
designated roads and trails. If new trails are developed, they should avoid western Joshua tree 
populations. Land managers should encourage responsible OHV use behaviors through 
continued implementation of education programs to minimize damage to western Joshua 
tree root systems, nurse plants, and seedbanks. Education programs should emphasize 
practice and principles for responsible outdoor recreation, such as those provided by Tread 
Lightly (Tread Lightly n.d.) and other organizations. 

MANAGEMENT ACTION A&M 3: MINIMIZE IMPACTS FROM WILDLAND FIRE AND FIRE 
MANAGEMENT  

Wildland fire is a significant threat to western Joshua tree, but efforts to reduce wildland fire 
risks, fight active wildland fires, and restore landscapes after fires can also damage western 
Joshua trees and their habitat. This management action includes activities to minimize impacts 
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on western Joshua tree from wildland fire, and from fire risk reduction, suppression, and postfire 
restoration activities. Wildland fire is unpredictable; however, planned activities for responding 
to wildland fire events can effectively minimize impacts on western Joshua tree habitat. 

Action A&M 3.1: Fight Active Wildland Fires 
Land managers and wildland fire responders should aggressively fight and contain active 
wildland fires in or near western Joshua tree habitat to protect the habitat, minimize loss of 
western Joshua trees, and sustain western Joshua tree habitat values.  

Action A&M 3.2: Minimize Impacts from Fire Suppression 
To minimize impacts on western Joshua trees and their habitats caused by wildland fire 
suppression response, when it does not threaten the safety of firefighters, the public, or 
important infrastructure, land managers and wildland fire responders should minimize direct 
and indirect tree damage or removal, ground disturbance in western Joshua tree habitat, and 
degradation of habitat values from fire suppression and control activities. Minimum Impact 
Suppression Techniques (MIST) and best management practices are provided in Action A&M 
3.2.1, ”Minimize Impacts from Fire Suppression,” in Appendix D. Examples of best practices for 
wildland fire response include using preexisting fuel breaks as fire lines and stopping all habitat-
damaging tactics as soon as they are no longer required. 

Action A&M 3.3: Minimize Impacts from Postfire Rehabilitation  
Land managers should minimize direct impacts 
on western Joshua trees after a wildland fire by 
developing and implementing measures when 
rehabilitating burned areas. A postfire 
monitoring plan should include measures to 
protect existing western Joshua trees, replant 
western Joshua trees using appropriate seed 
sources if they no longer exist, replant other 
native species, control invasive plants, and 
protect exposed soil as part of plans for 
landscape revegetation. Appendix D, Action 
A&M 3.3.1, “Minimize Impacts from Postfire 
Rehabilitation” contains specific elements to 
include in a postfire monitoring and control plan. 

Bulldozer, firefighter, and fire engine conducting fire 
suppression efforts on the Elk Fire in 2024 
Source: Hannah Schwalbe, National Park Service. 
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Action A&M 3.4: Minimize Accidental Ignition of Fires  
Best management practices should reduce the potential for accidental ignition of wildland fires 
and be implemented during construction, outdoor recreation activities, operation and 
maintenance of infrastructure, and other activities involving overland use of motorized vehicles 
or mechanical equipment. Fire extinguishers, backpack sprayers, water trailers, or water tenders 
equipped with hoses should be available to suppress accidental ignitions during hot, dry, or 
windy conditions. To reduce the potential sources of ignition that may accidentally burn 
vegetation, best management practices should be implemented as described in Appendix D, 
Action A&M 3.4.1, “Minimize Accidental Ignition of Fires.” 

Action A&M 3.5: Implement Fuel Treatments 
Fuel treatments in the vicinity of western Joshua trees could be conducted when appropriate, 
such as when high fuel loads are present (e.g., invasive plants) or when an area has burned 
more frequently than the natural fire return interval.  

Land managers should develop and implement measures to avoid and minimize direct 
impacts on western Joshua trees during fuel treatment for wildland fire risk reduction. Several 
types of fuel treatments that could be implemented in western Joshua tree habitat include 
fuel breaks, treatments in the wildland-urban interface, and treatments focused on removing 
invasive species and restoring areas to the natural fire regime (i.e., ecological restoration). Fuel 
breaks (areas cleared of vegetation or graded as a fuel treatment in anticipation of a fire) 
have been found to be ineffective at containing wildland fire under certain circumstances, for 
example high winds (Syphard et al. 2011; Oliveira et al. 2016), but they are useful for firefighter 
access (Syphard et al. 2011). Treatments in the wildland-urban interface “consist of strategic 
removal of vegetation to prevent or slow the spread of non-wind driven wildland fire between 
structures and wildlands, and vice versa” (California Board of Forestry and Fire Protection 
2019). Fuel treatments designed for ecological restoration are intended to restore “degraded, 
damaged, or destroyed ecosystems and habitats to conditions associated with a natural fire 
regime” and may be implemented in areas where invasive species such as red brome (Bromus 
rubens), cheatgrass (Bromus tectorum), Sahara mustard (Brassica tournefortii), stinknet 
(Oncosiphon pilulifer), Russian-thistle (Salsola tragus), or red-stemmed filaree (Erodium 
cicutarium) or dead, woody debris have increased in cover and have resulted in a shift in the 
fire regime (Brooks and Minnich 2018; Cal-IPC 2021). Additional guidance to avoid and 
minimize impacts on western Joshua tree and its habitat during fuel treatments can be found 
in Appendix D, Action A&M 3.5.1 “Implement Fuel Treatments.” 
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5.2.2 Land Conservation and Management 

With climate change as a primary threat to western Joshua tree, protecting and managing 
lands that are occupied by the species and within the predicted climate refugia category are 
high priorities for conserving the species. Managing climate refugia and maintaining ecological 
functions necessary for western Joshua tree survival also allows time for natural systems to adapt 
and for humans to develop longer-term solutions for conservation (Peterson et al. 2011).  

The goal of land conservation is to permanently protect western Joshua tree habitat from 
development and other incompatible human uses. Conserving lands before habitat 
degradation and destruction occur is a critical first step toward ensuring the land remains 
occupied by and suitable for western Joshua tree in the future. 

The goal of land management is to create and maintain environmental conditions on 
conserved land that promote viable populations of western Joshua trees and their habitat. 
The threats from climate change, wildland fire, invasive species, and other human activities 
may still be present after land is permanently protected from development. Land 
management will be necessary to avoid, minimize, and remediate these threats on a long-
term basis to ensure that conserved lands continue to support sustained populations of 
western Joshua trees and the natural processes on which they depend. 

Land conservation and management actions have been developed with principles of 
conservation biology in mind and will be a critical component in achieving the goals of the 
Conservation Plan. 

MANAGEMENT ACTION LC&M 1: IDENTIFY PRIORITY CONSERVATION LANDS 

With finite resources available for conservation efforts, CDFW will define criteria for prioritizing 
lands that are most suited to the persistence of western Joshua tree. The criteria will help guide 
agencies, NGOs, Tribes, and others in protecting conservation land. Smith et al. (2023) suggest 
that western Joshua tree conservation efforts focus on protecting populations that meet 
criteria for resiliency to climate change and that have demographic signatures of long-term 
viability. Protecting lands that are already occupied by western Joshua tree should be 
prioritized because establishing populations of western Joshua tree in new areas is extremely 
challenging, sometimes controversial, and costly, with a high risk of failure. Nevertheless, it is 
also important to sustain connectivity of western Joshua tree populations to nearby or 
adjacent unoccupied habitat that is expected to be suitable for the species in the future and 
protection of these areas should also be prioritized. 
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Smith et al. (2023) recommend the following four steps (which are summarized further in 
Section 5.1 under the seven-step approach to conservation) for identifying locations within 
western Joshua tree populations that should have highest priority for protection: 

1. Identify genetic structure and distinct populations. 

2. Develop species distribution models for these populations using high-quality occurrence 
data to identify climate refugia. 

3. Validate potential refugia using demographic studies and other independent data sources. 

4. Assess adaptive genetic variation within populations, using either association genetics 
or, ideally, experimental approaches coupled with genomic data. 

Detailed information on the genetic structure, distinct populations, and the adaptive genetic 
variation of western Joshua tree is not currently known. A species distribution model for western 
Joshua tree using high-quality occurrence data was developed by Esque et al. (2023) and has 
been applied to a model developed to identify western Joshua tree climate refugia within the 
current range and future refugia outside the current range (Shryock et al. 2025). Categories of 
climate refugia based on these data (described in Section 4.4) were used to help identify 
priority conservation lands. Detailed range-wide data from western Joshua tree demographic 
studies to validate potential refugia are not yet available but will be incorporated into the 
Conservation Plan in the future.  

The intactness of ecosystems is an important predictor of ecosystem function and overall 
conservation value. Ecosystems that are more intact are better equipped to support western 
Joshua tree habitat functions and are essential for maintaining the species in the future. Parker 
et al. (2018) updated the ecological assessment conducted by Randall et al. (2010) and 
assessed the conservation value of areas that overlap western Joshua tree’s range as part of an 
assessment of the impacts of solar and wind development in two locations in California. This 
assessment was conducted on a coarse scale—2.59 square kilometers (1 square mile) 
hexagons—based on 2017 conditions. Parker et al. (2018) assigned each hexagon one of the 
following four conservation values (in order of decreasing value) from the Randall et al. (2010) 
framework: ecologically core, ecologically intact, moderately degraded, and highly converted.  
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Young western Joshua trees growing at high elevation (1,773 meters [5,817 feet]) 

Source: Michael Faist, National Park Service. 

As a range-wide strategy, CDFW will apply conservation priority to the areas identified as 
climate refugia (comprising categories of predicted and buffered climate refugia, and 
unoccupied future suitable habitat; see Section 4.4) and assigned conservation values of 
ecologically core or intact, recognizing they will be the areas most valuable for western 
Joshua tree in the future. Areas of climate refugia that are moderately degraded may also be 
valuable for western Joshua tree in the future. Additional information on climate refugia and 
ecological intactness is in Section 4.4. 

On a local scale, CDFW will identify priority conservation lands based on the best available site 
data relevant to western Joshua tree’s ecological needs for long-term viability. Available 
information will be analyzed initially, and additional information will be collected to properly 
assess the relative conservation value of the evaluated lands.  
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Synthesizing the characteristics of land with the highest conservation value for western Joshua 
tree, priority conservation lands should possess all or at least some of the following attributes:  

 A large area occupied by western Joshua tree. 

 A high density of reproductive adult individuals. 

 Presence within the predicted climate refugia category (prioritizing areas with the highest 
likelihood of sustaining western Joshua tree under higher emissions scenarios). 

 A high recruitment rate. 

 Presence of pollinator moths, nurse plants, and small mammal seed dispersers. 

 Low risk of stressors from adjacent land use (e.g., fire ignition risk, invasive species 
encroachment, OHV-related damage, planned development; disturbance from high-
traffic roads). 

 High-value lands that currently have little to no protection. 

 Good overall tree health within populations (e.g., few signs of pests, damage, exposed 
roots, or health problems; higher vigor; trees and limbs upright). 

 Large patch size (low perimeter-to-edge ratio) and connectivity to other areas occupied 
by western Joshua tree. 

 Connectivity to land within the predicted climate refugia category, such as landscape 
connections across elevation gradients and ecological transition zones (e.g., where desert 
communities transition to montane communities of the Sierra Nevada and Transverse 
ranges [Randall et al. 2010] and between the Mojave Desert and Great Basin). 

 Genetically distinct populations with adaptive genetic diversity.  

A weighted scoring system is useful for evaluating and prioritizing potential conservation lands. 
CDFW has used the preliminary lands assessment criteria (presented in Appendix F, 
“Conservation Lands Prioritization Assessment”) as an initial tool to help focus Conservation 
Fund expenditures on the acquisition and protection of lands with the greatest western Joshua 
tree conservation value. CDFW will update or revise this tool as needed in the future based on 
new information and data.  

MANAGEMENT ACTION LC&M 2: PROTECT PRIORITY CONSERVATION LANDS 

CDFW will apply a multifaceted approach to safeguard conservation lands supporting 
western Joshua trees on a local scale and within the predicted climate refugia category 
range-wide. Protection of areas identified as priority conservation lands is particularly 
important to achieve the goals of this Conservation Plan, but any lands supporting western 
Joshua tree may contribute to the conservation of the species. Strategies for land 
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conservation may include designations by state, federal, local, and tribal governments (e.g., 
designated parks, preserves, monuments, conservation areas, and wilderness areas); 
protection of lands for conservation by NGOs; acquisition of fee title or conservation 
easement; and implementation of interagency agreements or written memoranda of 
understanding (MOUs). Durable legal protection mechanisms are described further in Chapter 
6, “Implementation.” 

Action LC&M 2.1: Implement Priority Conservation Land Protection 
Lands identified through Management Action LC&M 1, “Identify Priority Conservation Lands,” 
as high priority for western Joshua tree conservation could be protected through the following 
implementation approaches:  

 Establishment of a State Parks Natural Reserve or Natural Preserve within a State Park or 
State Recreation Area, CDFW Ecological Reserve, and conserved land under state 
conservancies or Resource Conservation District land protection programs. 

 Purchase or lease of State School Lands from the California State Lands Commission for 
western Joshua tree conservation purposes. 

 Conservation of other state lands through written MOUs or other collaboration agreements 
with CDFW. 

 Designation of national monuments, federal conservation areas, wilderness areas, national 
parks, and other federal protections. 

 Conservation of other federal lands through interagency agreements or written 
memoranda of understanding and other mechanisms in coordination with US Fish and 
Wildlife Service (USFWS) (see example agreements in Section 2.2.2, “Federal Listing Status”). 

 Acquisition of land by governments, Tribes, or NGOs from willing sellers through fee title or 
conservation easement acquisition. 

 Establishment of conservation easements cooperatively by landowners.  

 Written MOUs for conservation on tribal land. 

 Establishment and protection of public open space, parks, or/and preserves by local agencies. 

Action LC&M 2.2: Track Progress of Conserved Lands 
Regardless of the land protection approaches used, a central tracking system for conserved 
lands should be maintained by CDFW to track progress in protecting priority conservation 
lands. The system should use a geographic information system to document locations of 
protected lands in relation to western Joshua tree’s distribution and priority conservation lands 
identified under Management Action LC&M 1, “Identify Priority Conservation Lands.”  
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MANAGEMENT ACTION LC&M 3: MANAGE CONSERVATION LANDS 

Long-term management of conservation lands should be carried out to support western 
Joshua tree populations and habitat. Land management activities, such as invasive species 
control, fuel break maintenance, fence repair, garbage removal, monitoring and adaptive 
management, and law enforcement, are often required to avoid, minimize, and remediate 
ongoing and persistent threats. Land management is particularly important for priority 
conservation lands at high risk from wildland fire, invasive species, ongoing and adjacent land 
use, and illegal or trespass activities. Land management is an important action for maintaining 
the natural processes western Joshua tree needs in its habitat. TEK would help define beneficial 
land management practices for western Joshua tree, as discussed in Section 5.2.3, below.  

 
Source: Anna Cirimele, National Park Service.  

Management of federal and state lands is typically the responsibility of an agency, with 
resources allocated based on the budget and priorities of the agency in compliance with its 
laws and regulations. Although some agencies allocate resources with biodiversity 
conservation in mind, land use policies or mandates may conflict with conservation priorities 
and can negatively affect biodiversity. Even if conservation is a priority, agency resources may 
be limited to implement land management for the benefit of western Joshua tree.  

Action LC&M 3.1: Develop Long-Term Plan for Conservation Lands 
Landowners, land managers, and agencies should develop management and long-term 
monitoring plans to promote long-term persistence of western Joshua tree on conservation 
lands. These plans should describe how the land will be managed to maintain habitat function 
and minimize or remediate threats to western Joshua tree. CDFW will work with land managers 
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to develop long-term monitoring and management plans or conservation easement 
stewardship agreements for conserved lands. 

Land management plans should be tailored to the needs of individual properties based on site 
evaluations. Management priorities may include invasive species control, wildland fire risk 
reduction, cultural burning, restoring degraded areas, and measures to reduce threats from 
adjacent land uses or to prevent trespassing and unauthorized uses. Monitoring for adaptive 
management should be incorporated into plans to track the condition of western Joshua trees 
and other habitat characteristics. Management actions or alternative management 
approaches should then be implemented, if necessary, based on monitoring results. 

Management should emphasize protecting priority conservation lands from wildland fire 
where fire risk to western Joshua tree populations is high. Maintenance of existing fuel breaks 
and establishment of new low-impact fuel breaks may be effective approaches to protecting 
western Joshua tree populations from wildland fire damage. Existing roads and other 
infrastructure should be maintained as fuel breaks to the extent feasible and effective.  

Action LC&M 3.2: Prioritize Management of State and Federal Lands for Western Joshua Tree 
Approximately 2 and 63 percent of the western Joshua tree range in California are on state 
and federal lands, respectively. Therefore, CDFW will seek to establish written MOUs or other 
written agreements with state and federal agencies for long-term monitoring and 
management to benefit western Joshua tree on priority conservation lands. Additionally, a 
considerable percentage of state and federal lands are within predicted climate refugia. In 
the low emissions scenario, approximately 28 percent of state and federal lands are within the 
predicted climate refugia category. For the moderate emissions scenario, approximately 19.2 
percent of federal and state lands are within the predicted climate refugia category, and for 
the high emissions scenarios, approximately 11.6 percent of these lands are within the 
predicted climate refugia category. The extents of both the current western Joshua tree range 
and future modeled climate refugia within state and federal lands highlights the importance 
of managing these lands to conserve western Joshua tree.  

Action LC&M 3.3: Establish Endowments and Provide Other Long-Term Funding 
Mechanisms for Management of Conservation Lands 
Funding for long-term land management is necessary to ensure that critical monitoring and 
management activities of conservation lands are implemented. Funding may be provided with 
endowments, annual budgets, grants, use of the Conservation Fund, or other mechanisms 
applicable to the land management agency, organization, or California Native American tribe.  
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MANAGEMENT ACTION LC&M 4: RESTORE AND ENHANCE HABITAT  

Restoration of damaged or degraded lands and enhancement of lands to help support western 
Joshua tree can aid in the conservation of the species. Given that desert ecosystems are slow to 
recover after disturbance, active restoration can be a valuable tool for increasing ecosystem 
recovery and improving habitat suitability for western Joshua tree (Abella et al. 2023).  

Habitat restoration is the holistic process of reestablishing ecological function and repairing 
characteristics of a site to return it to a condition that is self-sustaining. Realizing self-sustaining 
habitat may be achieved under the care of Tribes and/or by aiming to re-create conditions 
that existed before it was damaged or degraded by natural or human disturbances post-
colonization. Restoration actions may include reconstructing natural topography or other 
physical characteristics of the land, rehabilitating compacted soils, removing invasive plants, 
and replanting native vegetation. Examples of habitat restoration include replanting western 
Johua trees and associated native plants on a site where these species were destroyed by 
wildland fire and reestablishing natural topography where OHV use created rills and gullies 
(Abella et al. 2023). In some circumstances, restoring moderately or highly degraded lands 
occupied by western Joshua tree can provide conservation value for the species overall. 
Restoration is especially valuable where ecologically core or ecologically intact lands are not 
available, or where degraded or converted lands are within or connected to land within the 
predicted climate refugia category. 

Habitat enhancement involves the modification of certain characteristics of a site with the 
goal of increasing specific habitat functions based on management objectives, such as 
increasing habitat suitability for a particular species (Vaughn et al. 2010). An example of 
habitat enhancement is vertical mulching a site occupied by western Joshua tree that is 
lacking sufficient nurse plants to support western Joshua tree recruitment. Another example is 
implementing projects that use science-based, assisted gene flow methods to introduce 
climate-adapted genes into stands of western Joshua trees to enhance their capacity for 
climate adaptation and resilience, provided there is sufficient scientific justification to do so. 
Habitat enhancement may be appropriate on some ecologically core or ecologically intact 
conservation lands, such as those within the predicted climate refugia category. 
Enhancement may also be beneficial on sites that support populations with advantageous 
genetic traits, such as climate resilience adaptations, to increase seed production or 
recruitment within those populations.  

Assisted migration is another strategy that could support western Joshua tree conservation by 
facilitating establishment of the species in unoccupied habitat that has become suitable due 
to climate change; however, concerns have been raised about the costs, uncertainties, and 
risks of this approach. Any assisted migration of western Joshua tree should therefore be 
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carefully planned, cautiously implemented, and closely monitored, with a focus on 
connectivity corridors to existing and future suitable habitat.  

Land managers should use a comprehensive restoration approach to return ecosystem 
functions to degraded sites, or to enhance a site’s resilience, ecological function, and ability to 
recruit western Joshua trees. Where appropriate, funds from the Western Joshua Tree 
Conservation Fund could be used for restoration efforts on strategically located habitats that 
have been degraded by fire, invasive plants, development, grazing, unauthorized OHV use, or 
other disturbances.  

Action LC&M 4.1 Identify Priority Restoration Areas 
Western Joshua tree habitat of high conservation value that is damaged by wildland fire or other 
stressors should have priority for restoration. Habitat of high conservation value includes sites 
within or connected to land within the predicted climate refugia category and other priority 
conservation areas as determined through implementation of Management Action LC&M 1, 
“Identify Priority Conservation Lands.” Other priority restoration sites should be selected based on 
where land is within the predicted climate refugia category, where research indicates climate-
adapted individuals are already found growing. Other factors to consider when evaluating lands 
for restoration potential include adjacent land uses, western Joshua tree cover and 
demography, seed sources or presence of a seedbank, soil condition, absence of invasive plant 
infestation, condition of topsoil, presence of biotic soil crusts, and availability of nurse plants.  

Action LC&M 4.2 Identify Priority Enhancement Areas 
Enhancement should be implemented to improve ecosystem processes on sites already 
occupied by western Joshua tree to increase recruitment and population resilience. 
Enhancement projects would be focused on relatively undisturbed areas to ecologically 
improve western Joshua tree habitats on priority conservation lands. Enhancement activities 
should be focused on sites that are situated in areas within the predicted climate refugia 
category or other priority conservation areas where natural processes or habitat functions 
could be improved for a specific conservation objective, and where enhancement projects 
will clearly result in an overall net improvement in ecosystem processes for western Joshua tree 
and its habitat. The following are examples of enhancement for conservation objectives:  

 Assist the natural regeneration of western Joshua trees and nurse plants. 

 Introduce climate-adapted genes in populations through assisted gene flow methods, 
such as translocating individuals and outplanting nursery stock. 

 Irrigate during drought periods. 

 Improve regeneration by introducing yucca moth pollinators. 
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Action LC&M 4.3: Develop and Implement Restoration/Enhancement Plans 
Once a site is identified for a restoration or 
enhancement project, a detailed design plan 
for implementing the project should be 
developed. The design plan should incorporate 
clear, explicit, and measurable goals based on 
current baseline potential and site conditions 
before disturbance. The design plan should 
include a summary of the site’s existing habitat 
conditions, a description of habitat features 
required for western Joshua tree persistence, 
quantitative metrics to define goals and 
measure success, a monitoring and 
management plan, an undisturbed reference 
site to compare with the restoration or 
enhancement site to help evaluate success, an 
estimate of the project’s cost, and review of 
the design plan by a qualified desert 
restoration specialist. 

The steps to implementing enhancement activities should be site-specific depending on 
management goals; however, any potential restoration action on a disturbed site could likely 
be implemented on a relatively undisturbed site to improve natural processes, habitat 
functions, or climate resiliency for western Joshua tree.  

Typical restoration or enhancement goals for western Joshua tree habitat include increasing 
western Johsua tree recruitment; increasing cover of native plant species, especially native 
shrubs; reducing competition from invasive annual plant cover; and stabilizing and repairing 
soils including soil microbiomes (biocrusts). Typical challenges to achieving restoration or 
enhancement goals in desert ecosystems include low and unpredictable precipitation; hot, 
dry summers; infertile, shallow, or damaged soils; intensive herbivory when other forage plants 
are limited; limited availability of plant resources for revegetating restoration sites; and 
competition from invasive plants (Abella et al. 2023). The restoration or enhancement design 
plan should identify methods to address these challenges. 

Modified and disturbed habitats often have little or no remaining cover of live western Joshua 
trees and native associate plants and therefore require active planting as an element of 
restoration. These sites must be revegetated with western Joshua tree and nurse plant species. 
Depending on the needs of the site, availability of plant and seed sources, and funding 
availability, revegetation may use a combination of these methods: outplanting appropriate 

Western Joshua tree habitat restoration site managed by 
Mojave Desert Land Trust. 
Source: Jessie Quinn, Ascent. 
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nursery stock, salvaging and transplanting from other sites, planting cuttings from plants, and 
seeding. Ideally, this would include planting western Joshua tree seedlings grown from seeds 
that are collected from individuals genetically adapted to similar site conditions, from the 
same general geography, and from individuals with climate adaptive traits. Where necessary 
and feasible for vegetation establishment, all plantings of western Joshua tree and nurse 
plants should be caged to prevent damage from herbivory, and supplemental irrigation 
should be provided. Assisted natural regeneration of western Joshua trees and nurse plants 
may be an appropriate element of restoration to promote their growth and establishment, 
which might include tree shelters, removal of competing invasive vegetation, and other 
techniques based on science including TEK. 

Disturbed lands often have degraded soils and may require soil rehabilitation before 
revegetation. Soil conditions should be evaluated before beginning revegetation, and a 
strategy for improving soil suitability for western Joshua tree establishment should be 
incorporated into the restoration design plan as necessary. Soil rehabilitation techniques may 
include decompaction, roughening soil surfaces, replacing topsoil, and inoculating soil with 
associated beneficial microorganisms (e.g., arbuscular mycorrhizal fungi).  

Active restoration of biotic soil crusts (biocrusts) can be an important part of returning degraded 
sites to conditions favorable for western Joshua tree by limiting soil erosion, increasing soil 
organic matter and nutrients, facilitating native plant seed germination, and limiting invasive 
plant establishment. Arbuscular mycorrhizal fungi live in the soil and form mutualistic symbiosis 
with plant roots that facilitate nutrients to roots, increase drought tolerance by increasing water 
uptake in roots, and may increase resistance to soil pathogens. As new research improves 
understanding of biocrust restoration and arbuscular mycorrhizal fungi associations with western 
Joshua tree, strategies in restoration plans should be updated and refined. 

Vertical mulching consists of placing dead plant material upright into the ground to provide 
vertical structure that replicates some functions provided by nurse plants, such as shading, 
trapping windblown sand and seeds, and moisture retention. If appropriate for the site, this 
technique can be implemented to reduce erosion, discourage vehicle or foot traffic, and 
facilitate the establishment of western Joshua tree and native shrub seedlings (Abella et al. 2023). 

Climate change is predicted to make the region hotter for longer periods of the year and 
increase the occurrence of droughts, variable precipitation, and intensity of heavy 
precipitation events; therefore, reducing as many other threats and stressors as possible will 
increase the likelihood of restoration success (Abella et al. 2023). Anything that degrades the 
habitat value for western Joshua tree, such as invasive plants, incompatible land uses (e.g., 
livestock grazing, OHV use), erosion, and wildland fire (e.g., fuel breaks around the restoration 
site) should be addressed through the restoration design. If appropriate and feasible, 
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restoration sites should be fenced to prevent human activities (e.g., foot traffic, OHV use, 
cattle grazing, illegal dumping) from influencing restoration success.  

Restoration or enhancement activities should include conducting an invasive species assessment 
of the site, including mapping infestations. Then, if appropriate, invasive species control should be 
conducted, using targeted herbicides (e.g., indaziflam) or other treatment methods appropriate 
for target species, early in the growing season before restoration occurs, as well as for 
maintenance (see Action A&M 2.6, “Minimize Impacts during Pesticide Application”). 

Yucca moths play a critical role in western Joshua tree reproduction; therefore, introducing yucca 
moth pollinators to restoration or enhancement sites where they are absent should be considered 
as part of a restoration or enhancement design plan and incorporated as appropriate to 
facilitate pollination and contribute to successful regeneration. Ongoing monitoring to track moth 
survival and reproduction and management to protect moths from threats would be necessary 
for successful establishment of a self-sustaining yucca moth population. 

 
Source: Anna Cirimele, National Park Service.  

Regular maintenance and monitoring are necessary to ensure ecological processes are 
trending toward meeting the goals described in the design plans. Monitoring allows projects to 
be adaptively managed if performance standards are not being met along the way. 
Quantitative performance criteria that trigger adaptive management actions if performance 
standards are not being met should be incorporated into the maintenance and monitoring 
plan. Monitoring duration and intervals should be included in the plan. Restoration and 
enhancement projects should be monitored for long periods of time following completion of 
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the initial restoration or enhancement activities due to the slow nature of desert ecosystem 
processes. Monitoring, maintenance, and adaptive management should continue until 
success criteria are met. 

Action LC&M 4.4: Assist Migration through Connectivity Corridors 

Species distribution models suggest that currently unoccupied habitat that is nearby (and in 
some cases, adjacent to) the current distribution of western Joshua tree will be suitable 
habitat for western Joshua tree in the future (Cole et al. 2011; Shryock et al. 2025). Western 
Joshua trees have low capacity to colonize newly available areas on their own; however, 
given sufficient time, it is reasonable that western Joshua tree would naturally disperse into 
these unoccupied habitats along accessible connectivity corridors. Humans could help the 
species to establish in new habitats via deliberate movement of western Joshua trees, seeds, 
and ecologically related organisms. Such activities are commonly referred to as assisted 
migration. There has been much discussion and debate over the risks and benefits of assisted 
migration (Twardek et al. 2023). Assisted migration has been suggested as a conservation 
strategy for western Joshua tree by some authors (Cole et al. 2011), as well as by tribal 
representatives (Przeklasa, pers. comm., 2024), but others suggest that the cost, logistical 
requirements, and ecological concerns make this strategy inadvisable (Smith et al. 2023). 
Indigenous peoples have translocated species for millennia (Silcock 2018; Rayne et al. 2020), 
including Joshua tree (see Section 3.3, “Traditional Ecological Knowledge for Conservation”). 
Nevertheless, there are very few studies on implementation of assisted migration for the 
purpose of conservation (Twardek et al. 2023). The need for further study of assisted 
migration is emphasized in Action R&I 1.12.  

Opportunities for assisted migration of western Joshua tree may be the most valuable and the 
least risky where connectivity corridors to future suitable habitat have been identified via 
modeling (i.e., Shryock et al. 2025), translocation distances are relatively short, and owners and 
managers of receiving land are supportive. This management action should occur within 
unoccupied habitat within the buffered climate refugia category that is modeled as climate 
refugia and unoccupied future suitable habitat category as defined in Section 4.4. Tribal co-
management and adaptive management principles may further increase the likelihood of 
success. Assisted migration of western Joshua tree over short distances are likely to be valuable 
for conserving the species over the long term but should be implemented carefully and should 
not be considered an alternative to protecting occupied climate refugia (i.e., areas within the 
predicted climate refugia category). 
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MANAGEMENT ACTION LC&M 5: DEVELOP AND IMPLEMENT A SEED CONSERVATION 
STRATEGY 

While preserving western Joshua tree in the wild is the top priority, developing a seed 
conservation strategy that includes establishment of seed banks is an important way to 
minimize loss of western Joshua tree genetic diversity over the long term (see Action A&M 2.4, 
“Collect and Store Seeds”). Seeds collected for long-term conservation storage could be used 
to grow western Joshua trees for restoration and enhancement projects or research. With 
sufficient additional research, the conservation seed bank could provide opportunities to assist 
gene flow to facilitate climate adaptation by planting western Joshua trees in areas of climate 
refugia (i.e., within all three climate refugia categories, presented in Section 4.4). 

A comprehensive seed conservation strategy should be implemented to develop a seed 
repository that is representative of western Joshua tree genetic diversity over a wide geographic 
area across a range of environmental conditions. The seed strategy should include protocols for 
seed collection, storage, and distribution for conservation and recovery purposes following the 
guidelines published in Center for Plant Conservation’s CPC Best Conservation Practices to 
Support Species Survival in the Wild (CPC 2019) that will ensure long term preservation of a 
viable, genetically diverse western Joshua tree population. 

Action LC&M 5.1: Develop Seed Collection Standards and Protocols 
In collaboration with other agencies and 
institutions, CDFW will develop and adopt 
standards and protocols for western Joshua 
tree seed collection strategies to maximize 
genetic seed diversity. The seed collection 
standards and protocols will be designed to 
conserve western Joshua seeds that are 
adapted to climates expected to persist in the 
future. Collections will include seeds from areas 
at high risk of wildland fire, areas recently 
subjected to wildland fire, and areas with 
hotter, drier microclimates (i.e., seeds from 

genetically adaptive individuals). This would likely include collection of seeds during masting 
years. Seed collection could also be a permit condition for take of western Joshua tree (see 
Action A&M 2.4). The seed collection standards will be based on the Center for Plant 
Conservation’s CPC Best Conservation Practices to Support Species Survival in the Wild (CPC 
2019) and will include the following actions: 

Joshua tree seed pods. 
Source: Anna Cirimele, National Park Service. 
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 Obtain necessary permits from CDFW and permission from the landowner before 
attempting any collection of western Joshua tree seeds. 

 Collect no more than 10 percent of seeds produced within a given western Joshua tree 
population in any 1 year, or no more than the maximum amount of seeds allowed by 
CDFW and/or the relevant permitting authority. 

 Capture the full genetic diversity of the population by collecting from individuals across the 
whole site, from as many maternal plants as possible, and from all sizes of seed-producing 
plants present. Collect seeds over multiple years, if possible, to increase genetic diversity of 
seeds collected. 

 Collect only mature seeds and collect the full diversity of seed morphologies represented in 
the population. 

 Track seed origin, or georeferenced latitude and longitude, of the parent plant from which 
the seeds were collected. Seed origin is important because genetic material and 
adaptations of seeds can vary widely between different locations. Offspring from seeds 
collected in a specific geography may not be genetically adapted for growth under 
environmental conditions in another location. Therefore, tracking their origin can help 
identify the geographic range suitable for growing the seed, increasing the odds of 
successful growth.  

 Record accession information for seed collections, such as collector, date, location, 
habitat and associate species information, population demographics, and number of 
individuals from which seeds were collected. 

Action LC&M 5.2: Develop Seed Storage Standards and Protocols 
Stored seed will be important for use in ecological restoration/reforestation projects and 
assisted gene flow programs. Assisted gene flow programs could be used to enhance climate 
change resilience by translocating genetically adaptive individuals into western Joshua tree 
populations that do not currently support individuals with climate change adaptations. Seed 
viability and germination testing should be conducted prior to being put into storage and then 
retested for viability at regular intervals and before seeds are used to grow trees. Seeds should 
be stored following practices that promote high seed quality and increase seed longevity, as 
discussed in CPC (2019), such as: 

 Keep accurate records, including documentation and accession information. 

 Clean seeds prior to storage. 

 Follow the recommended drying conditions. 

 Package seeds from different maternal lines separately. 
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 Divide collected seeds into two batches and store at separate storage institutions to 
mitigate loss from natural or human-caused catastrophe. 

 Adhere to the appropriate moisture targets to maintain relative humidity during storage. 

 Store at the appropriate temperature. 

 Monitor storage conditions and seed viability. 

Action LC&M 5.3: Develop Nursery Standards and Protocols 
Nurseries used to grow seedlings should be qualified and abide by established standards and 
protocols. When western Joshua tree plants are required for restoration projects or assisted 
gene flow attempts, viable seeds from the repositories should be grown in a qualified nursery 
until seedlings have established to a point where they have a greater chance of survival in the 
wild. Standards should include guidance on plant and seed distribution and tracking, how 
long juvenile plants should grow in the nursery before they are ready for outplanting, proper 
soil mixtures, watering schedules, recommended pot sizes, and how seedlings should be 
transported to identified restoration and outplanting sites. CDFW may develop nursery 
standards and protocols for western Joshua tree propagation and outplanting and include 
them in a future Conservation Plan update, if necessary.  

5.2.3 Tribal Co-Management 

CDFW recognizes that California’s Native 
American tribes have long taken care of 
California’s fish, wildlife, and plants and possess 
unique and valuable expert knowledge and 
practices for conserving and using these 
resources in a sustainable manner. Engaging in 
co-management is key for western Joshua tree 
conservation, and it is important to do so in ways 
that respect the interests and priorities of Tribes. 
The goal of co-management is to collaboratively 
share management functions and responsibilities 
for conservation of western Joshua tree and its 
habitat. Co-management provides an avenue to improve the conservation strategies by 
ensuring Tribes have access and pathways to implement their extensive life experience and 
unique understanding of the landscape. This also ensures their knowledge is incorporated into 
the Conservation Plan, as appropriate, while acknowledging that the Tribes choose what and 
how knowledge is shared. 

Source: Native American Land Conservancy. 
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The process to develop meaningful co-management will require time that extends beyond the 
publishing timeline of the Conservation Plan. TEK shared by Tribes will influence management 
actions in the Conservation Plan. In turn, this tribal knowledge and guidance will inform specific 
standards for co-management of the species. The actions in this section describe establishing 
the framework needed to guide development, incorporation, and implementation of co-
management functions and responsibilities. 

MANAGEMENT ACTION TCM 1: ESTABLISH CO-MANAGEMENT PRINCIPLES 

Collaboratively establishing core principles of co-management is an essential first step toward 
co-creating written agreements and long-term collaborations between the State and Tribes 
for western Joshua tree conservation. The goal of developing co-management principles is to 
guide future decision making and the elements of co-management practices between CDFW 
and Tribes. These core principles may include expectations and use of vocabulary that 
signifies the respect, commitment, intent, and responsibilities of multiple sovereign 
governments and integrate their respective management philosophies into mutually 
beneficial approaches to achieve a common set of goals. It is important that the co-
management principles reflect tribal interests and priorities that complement other actions 
designed to implement WJTCA and to comply with other California laws. Therefore, 
development of co-management principles requires time and multiple discussions to achieve 
an approach and written agreement that works for both CDFW and Tribes. This will warrant 
ongoing work together after the initial approval of the Conservation Plan.  

After reviewing the Advisory Council on Historic Preservation’s Policy Statement on Indigenous 
Knowledge and Historic Preservation (ACHP 2024), CDFW developed initial foundational 
commitments, which was requested by tribal members (FIICPI, pers. comm., 2024a). A draft of 
CDFW’s foundational commitments is provided in Appendix G, “Foundational Commitments 
by CDFW for Developing Western Joshua Tree Conservation Plan Co-Management Principles 
with California Native American Tribes.” The following topic summaries are addressed in the 
commitments:  

 Respect and relationship building. Tribal knowledge, including TEK, will be treated with 
respect in all circumstances. 

 Valid and self-supporting knowledge. TEK held by a tribe is a valid, sound, and self-
supporting source of information and is an aspect of science. 

 Cultural and religious significance of Traditional Ecological Knowledge. Conservation actions 
affect resources and properties that may be of religious and cultural significance to tribes. 
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 Fair compensation. If a state agency requests a tribe to provide TEK via research, survey, 
monitoring, or other efforts, the state agency and the tribe are encouraged to collaborate 
to identify potential funding mechanisms (which may include grants, to the extent 
permitted by applicable laws and regulations and sufficient resources) to fairly reimburse or 
compensate the tribe. 

 Transparency and records of tribal involvement. Maximum transparency is essential to 
demonstrate how and what tribal priorities, including TEK and other sensitive information, 
will be documented in conservation project records. 

 Consultation timelines. Timelines will reflect the complexity and nature of the undertaking 
and will recognize and seek to accommodate to the capacity of tribes throughout the 
decision-making processes. 

 Professional qualifications of tribal representatives. The State recognizes that 
representatives of tribes have professional qualifications. 

 Managing and protecting sensitive tribal information. The State will prevent or limit to the 
maximum extent feasible any inappropriate disclosure of confidential or sensitive 
information through all available mechanisms. 

 
Source: Jessie Quinn, Ascent. 
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MANAGEMENT ACTION TCM 2: MUTUALLY DEFINE ELEMENTS OF CO-MANAGEMENT  

Guided by the foundational commitments and co-management principles from Management 
Action TCM 1, “Establish Co-Management Principles,” CDFW and California Native American 
tribes will co-create elements of the Western Joshua Tree Conservation Plan actions that 
incorporate tribal values, knowledge, priorities, and co-management on tribal land or other 
properties that contain resources or lands that may be of religious and cultural significance to 
Tribes. Mutually defining elements that should be included in co-management agreements to 
carry out both traditional and contemporary land stewardship practices promote meaningful 
collaboration and tangible outcomes. The following actions present elements that need to be 
addressed and agreed upon with Tribes for inclusion as co-managed conservation actions:  

 Articulate a process for take of western Joshua tree by California Native American tribes in 
a culturally appropriate manner or for a specific purpose (FIICPI, pers. comm., 2024a). 

 Continue consultation to provide a platform for Tribes to articulate aspects of TEK that 
include spiritual and cultural elements that may be new to agencies. Agencies should seek 
to consider these unfamiliar aspects of environmental protection and include them in 
guidance and policies (FIICPI, pers. comm., 2024b). 

 Upon request of a California Native American tribe, collaborate on developing a process 
to relocate western Joshua trees to tribal lands when there is an opportunity to do so. For 
example, an opportunity may be related to coordinating with a developer that is openly 
seeking a pathway for relocating trees they are permitted to take.  

 Encourage the presence of tribal cultural monitors at development or other ground-
disturbing projects during the salvage, destruction, or removal of western Joshua trees as a 
measure to provide spiritual and cultural protection to western Joshua trees that are either 
taken or are affected in the project area. Ideally, tribal cultural monitors may also be 
trained as arborists working as desert native plant specialists to ensure proper salvaging 
methods are implemented (FIICPI, pers. comm., 2024b). 

 Encourage employment of trained tribal members or local tribal conservation crews to 
support restoration and relocation efforts of western Joshua trees that are carried out with 
cultural and biological integrity.  

 Collaborate with Tribes to identify where ethnographic studies are requested. Identify 
needs and potential resources, including but not limited to funding, so Tribes can carry out 
these studies. 

 Identify priority lands of significance to individual California Native American tribes that 
may overlap with the biological criteria outlined in Management Action LC&M 1, “Identify 
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Priority Conservation Lands” so that they can be prioritized for long-term conservation and 
tribal stewardship.  

 Collaborate and identify initiatives for tribal management of western Joshua trees, for 
example, supporting nurseries developed and led by California Native American tribes for 
western Joshua tree conservation.  

 Incorporate California Native American tribes’ TEK or provide supporting pathways for 
Tribes to implement TEK into western Joshua tree conservation strategies. For example, 
Tribes and CDFW will collaborate to incorporate cultural burning where it would be an 
effective tool (outlined under Management Action LC&M 3, “Manage Conservation 
Lands”) for reduction of wildland fire risk or enhancement of western Joshua tree 
population conditions on tribal lands (ACTCI, pers. comm., 2024). 

 Collaborate and identify all applicable and available sources of funding (including but not 
limited to the use of the Conservation Fund) to support tribal TEK implementation. Non-tribal 
parties assuming TEK implementation responsibility without explicit tribal permission would be 
a breach of intellectual property use and would be an extractive practice toward the 
California Native American tribes (FTBMI, pers. comm., 2024).  

 Develop written MOUs or other written collaboration agreements between CDFW, 
California Native American tribes, and relevant entities that would embody co-
management principles (see Section 6.4, “Tribal Co-Management”). 

5.2.4 Research to Inform Long-Term Conservation 

The scientific understanding of the long-term persistence of western Joshua tree is evolving as 
research continues. It is currently difficult to determine what ecological factors are influencing 
long-term persistence. These difficulties are centered around a lack of range-wide 
demographic data and the amount and frequency of recruitment necessary to maintain 
populations, uncertainty about the magnitude and timing of heat and drought stressors and 
how western Joshua tree will respond, and lack of information about the environmental 
tolerances and population dynamics of yucca moth (USFWS 2023). Therefore, additional 
research is necessary to fill these information gaps.  

MANAGEMENT ACTION R&I 1: CONTINUE RESEARCH AND INFORMATION DEVELOPMENT 

CDFW will encourage scientific research needed to inform effective conservation of western 
Joshua tree. There are currently numerous information gaps related to species genetics, distinct 
populations, demography, distribution, microbial associations, fire effects, climate response, and 
other factors that will be important to the conservation and management of western Joshua 
tree. Science and research are fundamental to long-term species conservation and for 
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developing meaningful strategies to avoid, minimize, and mitigate threats to western Joshua 
tree. The seven-step approach recommended by Smith et al. (2023) for effective species 
conservation in the face of climate change requires acquisition of information that is currently 
lacking for western Joshua tree. Research also provides a foundation from which to track the 
success of conservation and management actions and adapt management strategies as 
needed if monitoring indicates performance targets are not being met. 

Action R&I 1.1: Identify Genetic Structure and Distinct Populations 
Research focused on genetic studies is needed for western Joshua tree conservation. 
Preserving a species’ full range of genetic variation is one of the pillars of conservation biology. 
Understanding the range of western Joshua tree’s genetic variation is needed to inform 
effective conservation. Specifically, genomic research is needed following these steps, which 
are outlined in Smith et al. (2023): 

 Quantify neutral diversity (i.e., genetic variation that is not affected by natural selection). 

 Delineate genetically distinct populations. 

 Identify climate-adaptive variants. 

 Catalog adaptive diversity (i.e., range of adaptive traits that make individuals better suited 
to withstand the effects of climate change and other stressors). 

Action R&I 1.2: Collect and Analyze Range-Wide Demographic Information 
Develop a program of long-term, range-wide direct population and vegetation monitoring 
with emphasis on leading and trailing edges, and highest and lowest elevations of the species’ 
range in California. Range-wide demographic information is needed to detect baseline 
population trends, and identify populations with high recruitment (i.e., addition of new adult 
plants that develop from seeds or sprouts) and those that do not appear to be 
recruiting/reproducing new individuals onsite at sustainable levels (i.e., plants are not 
reproducing at a sufficient rate to replace themselves generation after generation). 
Researchers should look for collaboration opportunities to develop standardized monitoring 
protocols to collect demographic data and abundance trends across the species’ range, and 
to establish and maintain a database for data collected.  

Action R&I 1.3: Develop Refined Species Distribution Models 
Once genetically distinct populations have been delineated, research should use these data to 
develop refined species distribution models to help identify habitat suitable for western Joshua 
tree in the future (Smith et al. 2023). Potential refugia models should be validated with range-
wide demographic data collection and other independent data sources (Smith et al. 2023). 
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Action R&I 1.4: Assess Adaptive Genetic Variation 
Research should evaluate climate adaptive genomics. Once genetic variation of the species 
is better understood, researchers should identify subpopulations with adaptive traits that make 
them better suited to withstand the effects of climate change. Researchers should consider 
genome-wide association studies, as recommended by Smith et al. (2023), to identify 
adaptive genes responsible for greater tolerances to heat, drought, and other stressors. 
Genotypes (genome sequence data) of individuals that survive climate extremes and from 
populations with greater numbers of individuals with these adaptive traits should be prioritized 
for conservation and used for assisted gene flow (i.e., relocating genetically adaptive 
individuals or their propagules to areas already occupied by western Joshua tree to facilitate 
climate change adaptation). 

Action R&I 1.5: Study Yucca Moth 
Research should investigate the western Joshua tree’s obligate pollinator, yucca moth’s life 
history, environmental tolerances, distribution, local adaptation to host plant populations, and 
association genetics or other approaches to identifying adaptive genetic variation (see 
“Pollination” in Section 4.1.3). Researchers should produce range-wide species distribution 
models for yucca moth; determine the percentage of larvae in diapause that are lost to 
predation and other factors, such as project-related impacts; and study the cues that trigger 
metamorphosis. 

Action R&I 1.6: Update Ecoregional Assessment 
Update previous work done by Randell et al. (2010) and Parker et al. (2018) or other datasets 
to assess ecological intactness within the entirety of western Joshua tree’s range. 

Action R&I 1.7: Research Microbial Associations and Restoration Techniques 
Research should investigate biocrust associations and arbuscular fungi associations and their role 
in western Joshua tree conservation, as well as other microbial associations that may be 
important to western Joshua tree survival. Research should include techniques to restore biocrusts 
and fungi associations important to western Joshua tree, such as biocrust salvage and 
transplantation in the wild, and propagation and inoculation techniques in nursery settings. 
Biocrusts could also be applied to fuel breaks to reduce exposed soil and limit invasive plant 
establishment while maintaining effective fuel breaks (Condon et al. 2023).  

Action R&I 1.8: Investigate Fire Resilience/Postfire Recovery  
Research should investigate fire resiliency of western Joshua tree and its nurse plants. Studies 
could include postfire monitoring of western Joshua tree recruitment, seed production of trees 
that survive, or basal sprouting. Sweet et al. (2023) suggests monitoring could include 
collecting baseline data in nurse plant cover at burned sites and following recruitment 
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patterns. Research should also investigate fire regime-plant community interactions, including 
the positive feedback loop invasive plants can have on promoting recurrent fire in western 
Joshua tree habitat (Brooks and Matchett 2006). This research should consider impacts of 
annual rainfall amounts to inform when invasive plant control is needed to protect western 
Joshua tree populations (Brooks and Matchett 2006).  

Action R&I 1.9: Investigate Invasive Plant Control Techniques 
Research should investigate the most effective ways to control the spread and abundance of 
invasive plant species to reduce fire risk through the following possible activities: 

 Identify the most effective treatment strategies to manage invasive species that optimize 
benefits while minimizing negative tradeoffs under a range of conditions (Abella et al 2023; 
Reed et al. 2009; Darst et al. 2013; Tuma et al. 2016).  

 Investigate indirect effects of herbicide application (e.g., indaziflam) in western Joshua 
tree habitats, particularly on western Joshua tree seedlings and nurse plants, as well as 
other native plants. Using this information, identify demographic effects and appropriate 
avoidance buffer standards and application methods for herbicide use in areas occupied 
by western Joshua tree (Abella et al 2023).  

Action R&I 1.10: Research Long-Term Climate Effects  
Research should investigate the effects of 
multiyear and multidecade climate variability 
patterns on western Joshua tree recruitment, 
survival, and population density. Research 
should aid the development of a large-scale 
demographic study that is needed to inform 
conservation acquisitions and other forms of 
protection. 

Action R&I 1.11: Study Salvage and 
Relocation Methods  
Evaluate and improve salvage and relocation 
methods to increase survival of western Joshua 
trees salvaged from development sites and 
transplanted to mitigation sites. Successful 
relocation can increase the persistence of 
western Joshua tree and ensure genetic 
diversity and adaptive variation are retained 
from populations lost to development. 

Source: Drew Kaiser, California Department of Fish and 
Wildlife. 
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Action R&I 1.12: Investigate Assisted Migration where Natural Migration is Unlikely 
Research the feasibility, practicality, effectiveness, and risks of implementing future assisted 
migration and translocation of western Joshua tree into areas modeled as climate refugia to 
which the species cannot naturally migrate (Figure 5-2) or would migrate to very slowly (Cole 
et al. 2021; Shryock et al. 2025). This information could be used to inform the usefulness of 
conserving lands that are outside the current range of western Joshua tree but that may 
become suitable for the species in the future under different climate scenarios. Western 
Joshua trees have low capacity to colonize newly available areas on their own because of 
their low dispersal ability and limited connectivity between currently occupied and potential 
future habitat. Assisted migration is frequently contemplated as a conservation tool to get 
species to newly available habitat; however, there are few studies on the implementation of 
assisted migration for the purpose of conservation (Twardek et al. 2023). The studies that have 
been conducted generally examine only short periods of time and rarely provide information 
on the translocated species’ population and ecological community-level impacts and 
outcomes. Further study is needed to test the effectiveness of assisted migration of western 
Joshua tree, and to determine how it can be done cost effectively and without adverse 
effects to the receiving ecosystems (Smith et al. 2023). 

Action R&I 1.13: Study Basal Sprout Survival and Vulnerabilities 
Research the resource needs (e.g., nutrients, water) and vulnerability of basal resprouts of 
western Joshua tree to increase persistence, for example, whether they may be vulnerable to 
drought or herbivory. Further study could include an analysis of survival data based on various 
environmental and biological factors and may include unburned reference sites for estimating 
background mortality. Analysis of these data is ongoing pending further funding support 
(Sweet et al. 2023). These data will enhance understanding of demographic trends. Research 
should help inform potential site-specific management needed to ensure growth and survival 
of individual western Joshua trees. 

Action R&I 1.14: Tribal Ethnobotanical Studies 
Ethnobotanical studies of the greater Mojave Desert and Great Basin regions and western 
Joshua tree habitat should be conducted if requested by a California Native American tribe. 
Ethnobotanical studies research how people of a particular culture and region use native 
plants for food, medicine, shelter, dyes, fibers, oils, resins, soaps, waxes, ceremonial purposes, 
and more (USFS n.d.). 

Action R&I 1.15: Develop Additional Fuel Treatment Methods 
CDFW will coordinate with California Department of Forestry and Fire Protection (CAL FIRE) 
and others on developing additional fuel treatment methods for western Joshua tree habitat, 
including manual and mechanical treatment methods. Once developed, these treatment 
methods could eventually be included in the minimization measures in Section 5.2.1, above. 
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Source: Shryock et al. 2025; adapted by Ascent in 2024. 

Figure 5-2 Potential Assisted Migration Areas Where Natural Migration is Unlikely 
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5.2.5 Education and Awareness 

Education and awareness programs will enhance public understanding of western Joshua 
tree ecology, foster community pride and ownership of western Joshua tree conservation, 
connect people with their natural world, and inspire people to care about western Joshua 
tree and its habitat so they will support conservation of the species. A key priority will be 
ensuring that underserved and overburdened communities have access to—and can engage 
in—education and awareness programs and opportunities. 

MANAGEMENT ACTION E&A 1: SUPPORT EDUCATION AND OUTREACH 

Education and outreach programs that increase awareness and appreciation of the cultural, 
biological, and ecological value of western Joshua tree may provide long-term benefits for 
conservation of the species. Education and outreach programs can also promote 
opportunities for all communities to be involved with western Joshua tree appreciation, 
stewardship, and conservation. 

Action E&A 1.1: Support Tribal-Led Educational Outcomes 
CDFW will work with Tribes to support tribal priorities for education and outreach to their 
communities. The following are examples of undertakings or materials that may be developed 
to support tribal-led and tribal-designed efforts:  

 ethnobotanical studies,  

 lesson plans and curricula for various age groups, 

 professional certification programs (e.g., for tribal cultural monitors, TEK practitioners, fire 
and restoration specialists), 

 printed materials designed to strengthen cultural knowledge, and 

 workshops.  

Action E&A 1.2: Develop Publicly Distributed Information 
CDFW will work with partners to develop accessible informational items for distribution to the 
public in multiple languages. The informational items may be handouts, brochures, 
presentations, digital materials, surveys, interactive web pages, or other outreach tools. 
Materials should be made available to communities throughout western Joshua tree’s range 
in California with a dedicated focus on reaching underserved communities. Informational 
items may include the following materials: 



 California Department of Fish and Wildlife 

 5-44 Western Joshua Tree Conservation Plan 

 a handout describing how to care for western Joshua tree with information on: 

o watering (none unless they show signs of heat/drought stress), 

o invasive plant removal, 

o nurse plant species to incorporate into landscaping, and 

o signs of pests and solutions for pest infestations; 

 science kits, handouts, and web-based western Joshua tree activities for schools to 
educate young citizens about western Joshua tree and its need for conservation such as:  

o coloring and activity sheets focused on western 
Joshua tree “fun facts” and biology; 

o a western Joshua tree junior ranger program 
based on collecting information about the 
species; and/or 

o a science kit developed in collaboration with 
local scientists and educators that includes 
hands-on activities through storytelling, art, or field 
trips, focusing on western Johsua tree and climate 
change impacts and solutions, such as a traveling 
trunk for Climate Kids with the Climate Science 
Alliance; 

 materials and opportunities for the public to 
participate in western Joshua tree conservation 
efforts and education, such as: 

o a calendar of volunteer events (e.g., seed collection and restoration) and educational 
webinars, 

o iNaturalist citizen science project information, and/or 

o Information on recreating outdoors with western Joshua trees responsibly (see Action 
A&M 2.8, “Minimize Impacts from OHV Use and Outdoor Recreation”); 

 collaborations to fund and open a western Joshua tree art gallery or exhibit that could be 
made available to the public within the geographic focus area of this Conservation Plan 
and virtually online; and/or 

 interactive, web-based ArcGIS StoryMaps for western Joshua tree conservation and 
education.  

Source: Amita Bubb. 
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Action E&A 1.3: Establish a Tree Adoption Program 
CDFW will reach out to partners to encourage organizations to develop opportunities for an 
adopt-a-Joshua tree program. This program may include the following activities: 

 establishing a program in which members of the public can “adopt” western Joshua trees 
salvaged from development sites and replant them on their private property, and/or  

 providing signage that landowners can place on their property to identify “adopted” 
western Joshua trees. 

Action E&A 1.4: Explore Authorizing a Specialized Interest License Plate 
CDFW or other organizations may coordinate with the California Department of Motor 
Vehicles to develop a specialized western Joshua tree interest license plate. Monies 
generated from sales of the license plates could be added to the Conservation Fund. 

Action E&A 1.5: Support Media Promotion 
CDFW will coordinate with partner organizations to encourage development of newsletters 
and conduct western Joshua tree–focused social media campaigns.  

Action E&A 1.6: Support Volunteer Opportunities 
CDFW will support and encourage volunteer 
opportunities by promoting them on their 
website, social media, and printed media (e.g., 
handouts, newsletters). Special focus will be 
given to providing opportunities for 
underserved (i.e., communities that have 
historically received inadequate investment, 
resources, or services) and overburdened (i.e., 
communities that are disproportionately 
affected by pollution, environmental hazards, 
and health risks) communities and young 

people to participate in and benefit from. This includes connecting these communities with 
natural areas containing iconic western Joshua trees. 

The following volunteer programs may benefit western Joshua tree: 

 National Park Service Volunteers-In-Parks (VIP) program, 

 California State Parks Volunteer in Parks Program, 

 Mojave Desert Land Trust volunteer programs, 

 Transition Habitat Conservancy volunteer programs, 

Cattle sheltered by western Joshua trees. 
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 CDFW-led seed collection/banking efforts, 

 Yucca weevil tracking projects, such as Mojave Desert Land Trust’s 2023 Yucca Weevil 
Watch hosted on iNaturalist, and 

 western Joshua tree flowering/masting tracking projects hosted on iNaturalist. 

Action E&A 1.7: Develop Guidance for Grazing Practices 
CDFW will coordinate with agricultural organizations to encourage development of guidance 
regarding grazing best practices in western Joshua tree habitat and make it available to 
ranchers, rangeland managers, and others in the grazing community. 

Action E&A 1.8: Encourage Urban Conservation and Recovery  
CDFW will coordinate with local governments to encourage the development of educational 
materials for private residential and other property owners with western Joshua trees to 
participate in urban conservation and recovery efforts. 

5.3 EFFECTIVENESS CRITERIA 
The management actions described in this chapter are necessary to achieve the vision, 
purpose, and objectives of the Conservation Plan. WJTCA requires that the Conservation Plan 
include objective, measurable criteria to assess the effectiveness of management actions. This 
section presents preliminary effectiveness criteria to help CDFW and the Commission measure 
how effective the management actions are in conserving western Joshua tree. These criteria 
are divided into two sets. One set of criteria is related to the overall conservation of western 
Joshua tree in California, and the other set of criteria is related to the effectiveness of the 
Conservation Plan and the use of the Western Joshua Tree Conservation Fund in making 
progress toward the vision of this Conservation Plan. Although these two sets of criteria are 
interrelated, the former set is more relevant to the Commission’s decision-making authority 
under the California Endangered Species Act (CESA), and the latter is more relevant for 
assessing the effectiveness of this Conservation Plan and the Western Joshua Tree 
Conservation Fund as implemented by CDFW. The metrics needed to evaluate some of the 
effectiveness criteria will be informed by future research described in Section 5.2.4, and 
therefore will be refined in future Conservation Plan updates. 

5.3.1 Effectiveness Criteria for Conservation of Western Joshua Tree in 
California 

 By 2033, when the Commission must reconsider whether listing western Joshua tree is 
warranted (Fish & G. Code, § 1927.9), a large and genetically representative distribution of 
western Joshua tree is permanently protected and managed to maximize ecological 
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function for the species and its co-occurring native species. This criterion is dependent on 
science regarding western Joshua tree population genetics described in Action R&I 1.1, 
“Identify Genetic Structure and Distinct Populations” and on models of the predicted 
climate refugia category. The target for this criterion is 70 percent of priority conservation 
lands, as identified through Management Action LC&M 1, “Identify Priority Conservation 
Lands,” across the full range of western Joshua tree in California. 

 A program to monitor and assess western Joshua tree population status based on science 
has been developed and adopted, as described in Action R&I 1.2, “Collect and Analyze 
Range-Wide Demographic Information” and based on Actions R&I 1.1, 1.3, “Develop 
Refined Species Distribution Models”, 1.4, “Assess Adaptive Genetic Variation”, 1.5, “Study 
Yucca Moth”, and 1.13, “Study Basal Sprout Survival and Vulnerabilities”, and assessments 
under this program demonstrating that western Joshua tree is sustainable in California for 
the foreseeable future, per R&I 1.10, “Research Long-Term Climate Effects.” 

 Cooperative multiagency strategies are in 
place to reduce fire risk, aggressively fight 
wildland fires that threaten western Joshua 
trees, and fully fund restoration plans that 
will be implemented in response to 
wildland fires that kill a demographically 
significant number of western Joshua trees 
as identified by Management Action A&M 
3, “Minimize Impacts from Wildland Fire and 
Fire Management” Management Action 
LC&M 4, “Restore and Enhance Habitat,” and informed by Action R&I 1.15, “Develop 
Additional Fuel Treatments.”  

 Ninety (90) percent of land within the predicted climate refugia category that is 
ecologically core, ecologically intact, or moderately degraded when conservation lands 
are identified, as determined through Management Action LC&M 1, is permanently 
protected and managed to maximize ecological function for the species and its co-
occurring native species (see implementation approaches in Action LC&M 2.1, “Implement 
Priority Conservation Land Protection”). For the purposes of this criterion, land within the 
predicted climate refugia category shall be any area predicted to be suitable for the 
species under low (SSP 2-4.5), moderate (SSP 3-7.0), or high (SSP 5-8.5) emissions modeling 
scenarios for the 2071 through 2100 timeframe, as it is defined in Section 4.4. The 
measurable details of this criterion should be science-based and informed by the research 
actions in Section 5.2.4 and climate refugia models, and therefore may change as relevant 
information improves. 

Source: Anna Cirimele, National Park Service. 
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5.3.2 Effectiveness Criteria for the Conservation Plan and the Western 
Joshua Tree Conservation Fund 

 Initial draft priority conservation areas have been identified by December 2025. 

 Every 2 years, beginning in 2026 (Fish & G. Code, § 1927.8, subd. (a)), the acreage of 
priority conservation lands preserved in perpetuity is greater than in the prior 2-year review 
period. CDFW will first focus on protecting priority conservation lands identified via 
Management Action LC&M 1, “Identify Priority Conservation Lands.” CDFW will seek to 
protect an additional 3 to 5 percent of occupied western Joshua tree range every 2 years 
until the effectiveness criteria related to land protection for conservation of western Joshua 
tree in California are achieved. 

 Conservation lands that are protected via the Conservation Fund have an endowment 
that is sufficient to fund management to maximize ecological function for the species and 
its co-occurring native species in perpetuity.  

 At least one USFWS- and CDFW-approved written MOU or other written collaboration 
agreement has been established on federal land that protects and safeguards priority 
conservation lands representing at least 10 percent of occupied western Joshua tree 
range by 2033. 

 At minimum, one written MOU or other written collaboration agreement incorporating co-
management principles has been established between CDFW or other land managers and 
California Native American tribes by 2028. 

 As measured every 2 years, more local jurisdictions have incorporated the Conservation 
Plan’s A&M measures into adopted plans and policies. 

 CDFW, local fire departments, CAL FIRE, and federal agencies have developed and 
implemented guidelines for avoiding direct impacts on western Joshua trees during 
wildland fire suppression and control activities, for fuel treatment implementation, and for 
preventing accidental ignition of fires during other activities, such as construction and 
recreation. Local fire departments in the geographic focus area, CAL FIRE, and federal 
agencies have entered into agreements with CDFW to implement the guidance. The 
number of jurisdictions implementing the guidelines increases every 2 years. 

The preliminary criteria listed above are intended to help CDFW evaluate whether management 
actions are resulting in long-term conservation of the species. If they are not, it may be necessary 
to determine if and how the management actions should be modified or replaced.  

As ongoing research develops metrics for demonstrating long-term persistence of western 
Joshua tree in California in the face of climate change, some effectiveness criteria may be 
modified or added when the Conservation Plan is reviewed and updated.  
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These initial effectiveness criteria help determine how successful implementing these important 
actions have been to conserve the species. These criteria will be used to determine if 
administration of the Western Joshua Tree Conservation Fund, development and execution of 
written interagency agreements or written MOUs with land management entities, and other 
actions are effective at achieving the vision, purpose, and objectives of the Conservation Plan. 

5.4 PRIORITY MANAGEMENT ACTIONS FOR MANAGEMENT UNITS 
Management units are outlined and delineated in Section 4.4 based on criteria for expected 
climate conditions, quality of habitat, existing management authorities, and land ownership. 
Organizing the landscape into management units based on these characteristics of the 
landscape will help guide the application of the Conservation Plan’s management actions.  

Although the management actions described in this chapter (which are summarized in Table 
5-2 below) could apply to any management unit, certain management actions are 
recommended as priorities for specific management units (Table 5-3). For example, regardless 
of habitat conservation value, the management actions in Tribal Land units will prioritize 
establishing co-management principles and mutually defining elements of co-management. 
Some management actions could be applied throughout the species range without 
prioritization by management units. For example, conducting research and gathering 
information will help inform management in all management units in the future. Conducting 
education and outreach will similarly help educate the public and improve management in 
all management units.  
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Table 5-2 Summary of Management Actions 
Management Action Abbreviation Management Action Title 

A&M 1 Avoid Direct and Indirect Impacts 
A&M 2 Minimize Direct and Indirect Impacts 
A&M 3 Minimize Impacts from Wildland Fire and Fire Management 
LC&M 1 Identify Priority Conservation Lands 
LC&M 2 Protect Priority Conservation Lands 
LC&M 3 Manage Conservation Lands 
LC&M 4 Restore and Enhance Habitat 
LC&M 5 Establish Seed Banks and Nurseries 
TCM 1 Establish Co-Management Principles 
TCM 2 Mutually Define Elements of Co-Management 
R&I 1 Continue Research and Information Development 
E&A 1 Support Education and Outreach 

Source: Compiled by Ascent in 2024. 

Table 5-3 Priority Management Actions for Western Joshua Tree Management Units 
by Conservation Value Category and Predicted Climate Refugia Category  

Management 
Unit Type1 

Ecologically Core 
and Intact  

Predicted Climate 

Refugia Category 2 in 
Ecologically Core and 

Intact 

Moderately 
Degraded and 

Highly Converted 

Predicted Climate 
Refugia Category in 

Moderately Degraded 
and Highly Converted 

Wilderness 
A&M 33 

LC&M 33 

LC&M 43 
A&M 33 LC&M 33 

LC&M 53 

LC&M 14 
LC&M 33 
LC&M 53 

Preservation 
with Light 

Recreation/ 
Other Use 

A&M 1 
A&M 2 
A&M 3 

LC&M 3 
LC&M 4 
LC&M 5 

A&M 1 
A&M 2 
A&M 3 

LC&M 3 
LC&M 4 
LC&M 5 

LC&M 14 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

Defense 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 
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Management 
Unit Type1 

Ecologically Core 
and Intact  

Predicted Climate 

Refugia Category 2 in 
Ecologically Core and 

Intact 

Moderately 
Degraded and 

Highly Converted 

Predicted Climate 
Refugia Category in 

Moderately Degraded 
and Highly Converted 

Tribal Land 

TCM 1 
TCM 2 
A&M 1 
A&M 2 
A&M 3 

LC&M 3 
LC&M 4 
LC&M 5 

TCM 1 
TCM 2 
A&M 1 
A&M 2 
A&M 3 

TCM 1 
TCM 2 

LC&M 3 
LC&M 4 
LC&M 5 

TCM 1 
TCM 2 

LC&M 14 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

Mixed Use 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

Little or No 
Protection 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

LC&M 1 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
E&A 1 

LC&M 14 
LC&M 2 
LC&M 3 
LC&M 4 
LC&M 5 
A&M 1 
A&M 2 
A&M 3 

1 Although actions described in this chapter can be applied to any management unit, the actions listed in this table identify the 
highest priority management actions for each unit. 

2 Recommendations for the predicted climate refugia category can be applied to any unoccupied future suitable habitat 
category that is identified. 

3 Management activities on conservation lands may be allowed in wilderness areas or may be limited by the administering 
agency to protect wilderness values. 

4 If priority conservation lands are identified in the predicted climate refugia category that is present within moderately 
degraded or highly converted land, management should prioritize avoiding and minimizing impacts. 

Source: Compiled by Ascent in 2024. 

In ecologically core and intact habitat that currently have land protections (i.e., Wilderness, 
Preservation with Light Recreation/Other Use), avoiding and minimizing impacts should be 
prioritized. Because management actions in wilderness areas are limited to protecting 
wilderness values, coordination with BLM, USFS, and NPS will be imperative. In addition, these 
areas should prioritize identifying, protecting, restoring, and managing priority conservation 
lands (Actions LC&M 3, LC&M 4, and LC&M 5), including collecting seed when appropriate. In 
Tribal Land units, management should follow recommendations for Wilderness and 
Preservation with Light Recreation/Other Use units, as well as implementing tribal focused 
management actions. In ecologically core and intact habitat that do not currently have 
protection or have minimal land protections (i.e., Little to No Protection, Mixed Use, and 
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Defense), management should focus on identifying, protecting, and managing priority 
conservation lands and avoiding and minimizing impacts.  

Although some lands are classified as ecologically core and intact habitat in the ecoregional 
assessment, there may be opportunities in these areas to benefit from restoration based on 
finer-scale and site-specific assessments for specific projects or site-scale planning decisions 
(Randall et al. 2010). This would be determined on a site-by-site basis.  

Within the moderately degraded or highly 
converted habitat that have minimal to no 
land protections (i.e., Little to No Protection, 
Mixed Use, Defense units), management 
should focus on identifying, protecting, 
managing, and restoring priority 
conservation lands and avoiding and 
minimizing impacts. For the Little to No 
Protection units categorized as moderately 
degraded or highly converted habitat, 
education and awareness should also be 

prioritized. In areas of moderately degraded or highly converted habitat that have land 
protections (i.e., Wilderness, Preservation with Light Recreation/Other Use), management 
should focus on identifying, protecting, managing, and restoring priority conservation lands 
and avoiding and minimizing impacts. To protect wilderness values, some actions may not be 
allowed or may be limited in Wilderness units by the administering agency. In Tribal Land units, 
management should follow recommendations for Wilderness and Preservation with Light 
Recreation/Other Use units, as well as implementing tribal focused management actions. 

Management of land in the predicted climate refugia category within ecologically core or 
intact habitat that have minimal or no protections (i.e., Little to No Protection, Mixed Use, and 
Defense units) should prioritize identifying, protecting, managing, and restoring priority 
conservation lands. Management units containing land in the predicted climate refugia 
category in ecologically core or intact habitat with land protections (i.e., Wilderness, 
Preservation with Light Recreation/Other Use) should prioritize avoidance or minimizing 
impacts to the greatest extent feasible. In Tribal Land units, management should follow 
recommendations for Wilderness and Preservation with Light Recreation/Other Use units, as 
well as implementing tribal focused management actions. 

There may be areas that are degraded but have land in the predicted climate refugia 
category, so it should be determined whether restoring these areas would further the 
conservation of the species. Management should prioritize avoiding and minimizing impacts 

Source: Jeb Bjerke, California Department of Fish and Wildlife. 
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on any priority conservation lands within degraded areas, or priority conservation lands that 
contain minimal or no protections that are also within the predicted climate refugia category. 
The recommendations for areas in the predicted climate refugia category also apply to land 
within modeled climate refugia in the buffered climate refugia category and the unoccupied 
future suitable habitat category where western Joshua trees could naturally disperse (Shryock 
et al. 2025).  

Within unoccupied habitat in the buffered climate refugia category that is modeled as 
climate refugia and the unoccupied future habitat category, as defined in Section 4.4, areas 
should be managed to avoid impacts and preserve functioning ecosystems so that western 
Joshua tree can potentially occupy them in the future. Further study is needed to test the 
effectiveness of assisted migration of western Joshua tree and to determine how it can be 
done cost effectively and without adverse effects to the receiving ecosystems. Assisted 
migration of western Joshua tree in areas in which the species is likely to naturally migrate and 
is likely to be valuable for conserving the species over the long term, as described in Action 
LC&M 4.4, but should be implemented carefully and should not be considered an alternative 
to protecting occupied climate refugia.  

Opportunities for assisted migration in areas to which the species is unlikely to naturally migrate 
and that are currently unoccupied by western Joshua tree but would potentially be suitable 
for the species in the future (i.e., modeled as future climate refugia) should receive further 
evaluation if scientific evidence supports its feasibility and effectiveness. Assisted migration 
may have conservation value if questions about its effectiveness for species conservation are 
resolved, costs become feasible, and the owners and managers of receiving land are 
supportive.  
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6 IMPLEMENTATION 

6.1 INTRODUCTION 
This chapter describes key mechanisms for 
Conservation Plan implementation, the roles 
of the implementing parties, and the ongoing 
implementation monitoring and adaptive 
management features of the Conservation 
Plan. Pursuant to the Western Joshua Tree 
Conservation Act (WJTCA), CDFW must 
implement the Conservation Plan in 
collaboration with the Commission, 
governmental agencies, California Native 
American tribes (Tribes), and the public (Fish & G. Code, § 1927.6, subd. (a)). Elements of 
Conservation Plan implementation are summarized below. Details supporting some of the 
implementation elements are provided in the appendices to the Conservation Plan. Western 
Joshua tree take permitting under the WJTCA and other parts of the Fish and Game Code are 
also described in this chapter. Additional permitting information and guidance is available on 
CDFW’s western Joshua tree website.  

6.2 ROLES OF IMPLEMENTING PARTIES 

6.2.1 California Department of Fish and Wildlife 

CDFW is responsible for developing and implementing the Conservation Plan, managing the 
expenditures and accounting of the Western Joshua Tree Conservation Fund (Conservation 
Fund), and implementing the permitting processes set forth in WJTCA. These responsibilities 
include the following: 

“During nights in the open, lying in a snug 
sleeping-bag, I soon learned the charm 
of a Joshua Forest… The desert with its 
elusive beauty…possessed me, and I 

constantly wished that I might find some 
way to preserve its natural beauty.”  

― Minerva Hamilton Hoyt 
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 Working with collaborators to conserve western Joshua tree and to complete the 
management actions described in Chapter 5, “Conservation Management Actions and 
Effectiveness Criteria,” of the Conservation Plan. 

 Expending monies from the Conservation Fund to acquire, conserve, and manage western 
Joshua tree conservation lands and to complete other activities to conserve western 
Joshua tree. 

 Periodically reporting on the efficacy of management actions and other outcomes to the 
Commission and California State Legislature (Legislature).  

 Implementing the permitting programs set forth in WJTCA in a manner that supports 
meeting the conservation needs of western Joshua tree.  

In addition, CDFW will continue to consult with Tribes and federal, state, and local agencies to 
plan and implement activities consistent with western Joshua tree conservation; identify 
opportunities to conserve western Joshua tree on CDFW-owned lands; integrate protective 
measures for western Joshua tree into CDFW guidelines and regulations for public use and into 
land management plans; implement restoration or enhancement of western Joshua tree 
habitat; receive relocated western Joshua trees; and manage wildland fire risk.  

6.2.2 California Fish and Game Commission 

The Commission is responsible for review and approval of the Conservation Plan. WJTCA 
requires the Commission to take action on the Conservation Plan by June 30, 2025. Prior to 
taking action, as part of its review of the Conservation Plan, the Commission conducted a 
public process, which is described on the Commission’s website. As a discretionary action by a 
public agency that would result in changes to the physical environment, compliance with 
California Environmental Quality Act (CEQA) is necessary. The Commission is the lead agency 
under CEQA for approval of the Conservation Plan.  

After initial approval, CDFW and the Commission shall, if necessary, periodically update the 
Conservation Plan to achieve conservation of western Joshua tree. The Commission will review 
the status of western Joshua tree and the effectiveness of the Conservation Plan at a public 
meeting beginning in 2026 and at least every 2 years thereafter. The Commission and the 
Legislature will receive annual reports from CDFW assessing the conservation status of western 
Joshua tree and overall implementation of WJTCA. 

In addition, the Commission must assess the impact and effectiveness of the Conservation 
Plan, WJTCA, and related information when determining whether listing western Joshua tree 
under California Endangered Species Act (CESA) is warranted, as described in Chapter 2, 
“Planning Influences.”  
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6.3 COLLABORATION 
A purpose of the Conservation Plan is to 
guide the conservation of western Joshua 
tree in California by focusing attention on 
the most urgent and important 
management actions informed by science 
including Traditional Ecological Knowledge 
(TEK), and principles of co-management 
with California Native American tribes. As 
outlined in Section 1.3, “Collaboration, 
Outreach, and Public Review,” 
collaboration between CDFW and Tribes, 
public agencies, organizations, and the general public is essential for the conservation of 
western Joshua tree and for implementation of the Conservation Plan. Collaborators will 
include California Native American tribes, and may include state and federal government 
agencies, local jurisdictions, landowners/neighbors, nongovernmental organizations, 
businesses, and academic institutions. Various agencies, organizations, and others are already 
implementing actions that are described in, or are similar to, those described in the 
Conservation Plan. Identifying these existing actions; gaining the benefit of these entities' input, 
knowledge, and experience; and developing new written agreements will all help to achieve 
the vision, purpose, and objectives of the Conservation Plan. In addition to engaging with 
Tribes as described in Section 1.3.2, “California Native American Tribes,” and Appendix C, 
“Tribal Input Summary Memo,” CDFW conducted local, state, and federal agency outreach 
as described in Section 1.3.1, “Local, State, and Federal Government Agencies,” and sent 
agencies and organizations a feedback questionnaire (Appendix A, “Agency Feedback 
Questionnaire”). This outreach helped CDFW understand what Tribes and other agencies and 
organizations are already doing to conserve western Joshua tree. 

Collaborators can help conserve western Joshua tree by incorporating aspects of the 
Conservation Plan into their existing projects, operations, and land management activities. 
Collaborators may also choose to implement projects designed to achieve or align with the 
vision of the Conservation Plan. Relationships with collaborators may be established through a 
written memorandum of understanding (MOU) or other agreement.  

6.3.1 Federal Agencies 

Because the majority of western Joshua trees’ distribution is on land managed by federal 
agencies, collaboration with federal agencies will be important for achieving the purpose and 
vision of the Conservation Plan. As mentioned in Action LC&M 3.2, “Prioritize Management of 

Source: National Park Service. 
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State and Federal Lands for Western Joshua Tree” (see also Management Action LC&M 3, 
“Manage Conservation Lands,” in Section 5.2.2, “Land Conservation and Management”), 
federal collaboration could help achieve many of the management actions described in the 
Conservation Plan, such as protecting western Joshua trees on federal lands, planting or 
relocating trees to suitable but degraded federal lands, establishing avoidance buffers, and 
restoring and enhancing western Joshua tree habitat. Federal agencies may also consider 
designating western Joshua tree as a sensitive or protected species under applicable agency 
policies, management plans, or regulations. A designation may facilitate the implementation 
of many impact avoidance and minimization actions described in the Conservation Plan.  

CDFW may enter into written MOUs or other written agreements with one or more federal 
agencies related to the conservation and management of western Joshua tree, similar to the 
durability agreements described in Section 2.2.2, “Federal Listing Status.” Even in the absence 
of such an agreement, CDFW may collaborate with federal agencies informally through 
meetings, research programs, information sharing, and other ongoing management activities. 
CDFW consulted with federal resource and land management agencies during the 
development of the Conservation Plan by distributing a feedback questionnaire to discuss 
western Joshua tree conservation measures being undertaken on federal land. CDFW will 
continue to collaborate with interested federal agencies to coordinate management actions 
and share conservation information. The extent and type of federal lands in the Conservation 
Plan’s geographic focus area are described in more detail in Section 2.3.3, “Federal Land 
Management.” A summary of responses from potential federal agency collaborators to 
outreach meetings and the questionnaire is provided below: 

 US Fish and Wildlife Service (USFWS) may recommend measures and conditions to minimize 
impacts to western Joshua tree when it reviews federal projects proposed on public lands, 
even though western Joshua tree is not currently a federally listed species. USFWS is a key 
partner in the USFWS interagency Joshua Tree Biological Working Group and is helping to 
implement management actions on federal lands. USFWS has played a key role in the 
development of the Conservation Plan as a research and ecological science partner, 
sharing with CDFW knowledge gained in its conservation activities on federal land. USFWS 
does not own or manage lands within the Conservation Plan geographic focus area. 
CDFW will prioritize the execution of a written MOU or other agreement with USFWS to 
document shared goals and aspirations for conservation of western Joshua tree. 

 National Park Service (NPS) may include in its strategic plans and resource stewardship 
strategies, management actions designed to aid in the conservation of western Joshua tree 
that are identical or similar to those in Chapter 5 and Appendix D, “Avoidance and 
Minimization Best Management Practices and Guidelines,” of this Conservation Plan. NPS 
may also protect existing western Joshua trees on NPS lands, conduct comprehensive 
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restoration and enhancement projects, and conduct monitoring or research related to 
western Joshua tree. Agreeable terms could be negotiated and finalized in a conservation 
agreement, written MOU, or other agreement. NPS lands within the Conservation Plan 
geographic focus area consist of Joshua Tree National Park and Death Valley National Park. 

 Department of Defense (DOD) may implement management actions for the protection of 
natural resources, including western Joshua tree. A written MOU or other agreement may 
be executed to coordinate actions with DOD resource managers. DOD lands within the 
Conservation Plan geographic focus area consist of Edwards Air Force Base, Marine Air 
Ground Task Force Training Command and Marine Corps Air Ground Combat Center 
Twentynine Palms, Marine Corps Logistics Base Barstow, National Training Center and Fort 
Irwin, and Naval Air Weapons Station China Lake. 

 Bureau of Land Management (BLM) may include protections for western Joshua tree in 
land management plans for protecting existing trees on BLM lands, accepting relocated 
trees, allowing or supporting restoration efforts, and managing lands for a specific 
conservation focus through written durability agreements. Agreeable terms could be 
negotiated and finalized in a written MOU or other agreement. BLM’s Bakersfield, Barstow, 
Bishop, Palm Springs–South Coast, and Ridgecrest field offices each administer western 
Joshua tree lands within the Conservation Plan geographic focus area. 

 US Forest Service (USFS) may evaluate the addition of western Joshua tree to the species of 
conservation concern list for national forests within the Conservation Plan geographic 
focus area, implement special management considerations for western Joshua trees on 
USFS lands with an emphasis on climate refugia, reduce wildland fire risk in western Joshua 
tree habitat, establish avoidance buffers around western Joshua trees, limit western Joshua 
tree removal, relocate western Joshua trees when avoidance is not possible, limit ground 
disturbance in western Joshua tree habitat, restore degraded habitat, enhance western 
Joshua tree habitat (e.g., science-based assisted gene flow), host range-wide monitoring 
plots, and accept and manage adjacent or in-held western Joshua tree lands purchased 
using the Conservation Fund. Agreeable terms could be negotiated and finalized in a 
written MOU or other agreement. USFS lands within the Conservation Plan geographic 
focus area include all or portions of Angeles National Forest, Inyo National Forest, Sequoia 
National Forest, and San Bernardino National Forest. 

In addition to these federal agency collaborators, the Mojave Desert Sentinel Landscapes 
Partnership’s mission, as described in Section 2.3.3, includes conserving natural resources and 
enhancing resilience to climate change, which align with the goals of the Conservation Plan. 
CDFW has initiated communication with the Sentinel Landscapes Partnership in 
acknowledgement of these shared goals as they relate to western Joshua tree conservation 
and will seek collaborative opportunities to implement restoration and enhancement activities.  
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6.3.2 State Agencies 

Collaboration with state agencies could help 
achieve many of the management actions 
described in the Conservation Plan, particularly on 
state-owned or managed lands (see Action LC&M 
3.2, “Prioritize Management of State and Federal 
Lands for Western Joshua Tree,” in Section 5.2.2). 
Examples of management actions that 
collaboration with state agencies could facilitate 
on state-owned lands include relocating western 
Joshua trees; minimizing impacts to western Joshua 
tree; conducting monitoring; implementing 
management actions; implementing habitat 
restoration or enhancement activities; managing 
wildland fire risk and acquiring conservation lands; 
minimizing grazing conflicts; and establishing 
buffers around western Joshua trees.  

CDFW has coordinated with state resource agencies throughout the development of the 
Conservation Plan and will continue to collaborate on Conservation Plan updates, as needed. 
Potential collaboration between CDFW and other state agencies is described in more detail 
below and could be guided by written MOUs or other written agreements. Collaborative 
management actions could also be conducted through existing agency permits or 
management plans. Other state agencies that may collaborate on the conservation of 
western Joshua tree in the future include the California Conservation Corps, California Energy 
Commission, California High-Speed Rail Authority, California Public Utilities Commission, and 
California Department of Transportation.  

 California State Parks (CSP) has been collaborating with CDFW to identify ways to 
implement management actions for western Joshua tree in State Park units. Examples 
include potentially receiving relocated western Joshua trees, when appropriate and 
consistent with CSP Department Operations Manual Policy 0310.4.1 on genetic integrity in 
revegetation and relocation efforts; hosting range-wide monitoring plots for western 
Joshua tree, its pollinator, and nurse plants; and receiving and managing priority 
conservation lands. Planning for any of these actions could be led by CSP in collaboration 
with CDFW and could be guided by written MOUs or other written agreements, State Park 
unit general plans, or applicable management plans.  

Source: Jessie Quinn, Ascent. 
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 California Department of Forestry and Fire Protection (CAL FIRE) could implement 
management actions to conserve western Joshua tree together with its land management 
activities to protect human safety and infrastructure from wildland fires. CAL FIRE works with 
CDFW staff to review CAL FIRE fuel treatment projects in western Joshua tree habitat and to 
develop treatments that are protective of western Joshua tree and its habitat, as 
described Action R&I 1.15, “Develop Additional Fuel Treatment Methods” (see Section 
5.2.4, “Research to Inform Long-Term Conservation”).  

 California State Lands Commission (CSLC) could require implementation of management 
actions in leases of State Lands to promote the protection of western Joshua trees. CSLC, in 
its capacity as landowner in trust for the people of California, could also undertake measures 
similar to those of CSP, such as limiting impacts to western Joshua trees, implementing 
habitat restoration activities, managing wildland fire risk, establishing buffers around western 
Joshua trees, and accepting relocated western Joshua trees on CSLC lands.  

6.3.3 Local Agencies  

Collaboration with local agencies, such as cities, counties, and special districts, could help 
implement Conservation Plan management actions. Local agencies can adopt policies and 
ordinances for avoidance and minimization of impacts through land use planning and 
efficient permitting processes. In addition, Regional Conservation Investment Strategies (RCISs) 
and Natural Community Conservation Plans (NCCPs) can include actions to conserve the 
species. Local agencies can also identify tree relocation receiver sites, monitor western Joshua 
tree populations, and conduct education and outreach for landowners and the public.  

CDFW consulted with local agencies in the development of the Conservation Plan and will 
continue to collaborate with local agencies to implement the Conservation Plan and 
incorporate new or updated information, adjusted management actions, fees, or permitting 
processes into Conservation Plan amendments. CDFW continues to welcome feedback from 
the agencies on issues, successes, and ideas for improving western Joshua tree conservation 
efforts. CDFW will also seek feedback on aspects of the permitting process and written 
delegation agreements, ways to foster public awareness and engagement in western Joshua 
tree conservation in their communities, and creative solutions for specific projects to promote 
consistency with the conservation of western Joshua tree and WJTCA. In addition, counties 
and cities may adopt and enforce plans, policies, or ordinances that require, as a condition of 
approving a project, more protective measures for western Joshua tree conservation than 
those described in the Conservation Plan (Fish & G. Code, § 1927.11). Local agencies may also 
conserve western Joshua tree within their jurisdictions, such as by enacting additional local 
ordinances (e.g., western Joshua tree preservation ordinance), establishing county or city 
general plan policies (e.g., avoid or minimize impacts on western Joshua tree), preserving 
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trees within protected open space, and developing other conservation initiatives related to 
protection of western Joshua tree. Delegation of western Joshua tree take permitting authority 
to local governments per WJTCA (Fish & G. Code, §1927.3, subd. (c)) is described further in 
Section 6.5.1 below. 

6.3.4 Public 

GENERAL PUBLIC, UTILITIES, AND BUSINESSES 

The public plays an important role in the protection of western Joshua tree. Private 
landowners, utilities, and businesses can protect existing trees on private lands through 
avoidance and minimization of impacts, beneficial land use practices, planting trees on their 
lands, and accepting relocated trees. Landowners may also protect in perpetuity western 
Joshua tree populations and habitats on their lands by recording conservation easements. The 
public may also organize or participate in volunteer opportunities that support conservation, 
research, and monitoring (e.g., local tree counts), as discussed in Section 5.2.5, “Education 
and Awareness.”  

Utilities, other businesses (e.g., energy companies, land developers), and private mitigation 
bank operators can implement business-oriented or voluntary actions for conservation of 
western Joshua tree. There are currently two CDFW-approved, privately owned mitigation 
banks that have created western Joshua tree credits for purchase. Mitigation banks protect 
habitat for the species in perpetuity, often through a conservation easement. Additional 
western Joshua tree mitigation banks, ideally within climate refugia or buffered climate 
refugia, are in process and may be approved in the future. The purchase of approved 
mitigation credits is one option for mitigating take of western Joshua tree.  

NONGOVERNMENTAL ORGANIZATIONS 

Nongovernmental organizations (NGOs), such as land conservancies, nonprofit conservation 
organizations, and land trusts, may voluntarily protect existing trees or plant trees on their 
lands. The Conservation Fund is a potential source of funding for these types of NGO 
activities (see Section 6.6 below for more detail). Examples of NGOs that currently play a role 
in western Joshua tree conservation, or may in the future, are National Fish and Wildlife 
Foundation (NFWF), through administration of the Conservation Fund; Center for Biological 
Diversity, which petitioned the species for listing under CESA; and Native American Land 
Conservancy, Mojave Desert Land Trust, and Transition Habitat Conservancy, through land 
acquisition and stewardship, public outreach, and seed banking. The Mojave Desert Land 
Trust has also received grant funding from the Wildlife Conservation Board to convene 
interested parties including, but not limited to, public agencies, Tribes, academic research 
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partners, and nongovernmental conservation organizations. The Mojave Desert Land Trust is 
leading the development of a Joshua Tree Conservation Coalition to provide input to inform 
Joshua tree conservation efforts. 

RESEARCHERS 

Organizations and agencies currently conducting research related to western Joshua tree 
include, but are not limited to, US Geological Survey; NPS; BLM; CSP; California State Parks 
Foundation; Mojave Desert Land Trust; Transition Habitat Conservancy; Willamette University; 
California State University, Northridge; University of California, Riverside; University of California, 
Santa Cruz; and Reed College. CDFW can help identify and support priority research efforts by 
working with universities, the USFWS-led Joshua Tree Biological Working Group of land 
management agency scientists, the Joshua Tree Conservation Coalition, and other research-
oriented groups. CDFW can also help identify and support funding opportunities through 
CDFW and other agency grant opportunities.  

6.4 TRIBAL CO-MANAGEMENT 
The type of written agreements CDFW and 
California Native American tribes may co-
develop and implement include written 
MOUs, memoranda of agreement, 
commitment letters, and conservation 
agreements. An example of a successful 
conservation strategy implemented through 
tribal co-management is an agreement 
between CDFW and the Winnemem Wintu 
Tribe in Northern California to fund co-

management for restoration of the winter-run Chinook salmon population in the McCloud 
River Watershed (CDFW and Winnemem Wintu Tribe 2023). The agreement, which 
acknowledged the Tribe as a co-equal decision-maker with CDFW and the National Marine 
Fisheries Service, laid the foundation for the Tribe to apply its Traditional Ecological Knowledge 
and practical understanding of the species to specific management actions for its recovery. 
The co-management allowed the agencies to “…expand and accelerate our efforts to 
restore and recover Chinook salmon” (Cathy Marcinkevage, assistant regional administrator 
for National Oceanic and Atmospheric Association Fisheries West Coast Region) (Traverso 
2023).  

As an example of a coalition of Native American tribes establishing a co-management 
agreement with agencies, the Hopi, Navajo, Uintah and Ouray Ute, Ute Mountain Ute, and 
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Zuni tribes formed the Bears Ears Inter-Tribal Coalition to propose the creation of Bears Ears 
National Monument in Utah in 2015. The proposal included a legal basis and implementation 
strategy for collaborative management between the coalition, BLM, and USFS, leading to the 
development of an intergovernmental cooperative agreement (Bears Ears National 
Monument Cooperative Agreement 2022). The cooperative agreement established 
commitments to cooperative planning and program development, regularly scheduled 
meetings and agendas, confidentiality and protection guidelines for sensitive tribal 
information, and involvement of the coalition in land management, among other initiatives. 
Under the agreement, the Native American tribes in the Bears Ears Inter-Tribal Coalition 
advanced their own National Environmental Policy Act (NEPA) alternative for the Bears Ears 
National Monument Draft EIS and co-created the proposed Resources Management Plan, 
both of which were released to the public in March 2024. 

The following provides additional examples of tribal co-management implementation. 

 Establish programs and facilities that allow tribal members to engage in co-management. 
This could include establishment of a Tribe-led conservation corps, training for tribal members 
to become arborists and co-managers with CDFW in maintaining and monitoring existing 
and relocated western Joshua trees, and support for tribal facilities related to western Joshua 
tree conservation (e.g., nurseries or restoration work facilities) on tribal lands. 

 Establish opportunities for ongoing collaboration and information sharing between CDFW 
and California Native American tribes while respecting Tribes’ right to safeguard their 
traditional knowledge and cultural identities. Establish preferences in how information is 
shared between CDFW and Tribes for effective communication and respecting capacity 
of partners. 

 Establish written agreements to notify Tribes of opportunities for western Joshua tree 
relocations. 

 Mutually develop and document tribal and CDFW conflict resolution processes. 

 Seek out and apply for grants to support the tribal co-management process, which would 
include compensation for participation in this process. 

 Use available funding sources to support tribal co-management implementation. 

 Clearly articulate the level of measurable support (e.g., capacity, time, expertise needed) 
for specific actions (e.g., grant application, accessibility) that CDFW can provide California 
Native American tribes to support implementation of co-management and provide said 
level of support. 
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6.5 PERMITTING AND REGULATIONS 
WJTCA provides a framework for authorizing take of western Joshua tree through the issuance 
of permits (Fish & G. Code, § 1927.3, subd. (a)). Pursuant to this framework, permittees may 
elect to pay fees in lieu of completing mitigation obligations. These fees are deposited into the 
Conservation Fund, which is the primary source of funds available to CDFW for implementation 
of the management actions in the Conservation Plan. This permitting process is authorized by 
WJTCA, not by the Conservation Plan. It is nevertheless described below as an important 
component of both western Joshua tree conservation and the provision of renewable energy 
and housing.  

Other permitting avenues outside of the WJTCA framework are available for incidental take of 
western Joshua tree and are outlined below. The decision for the type of permit to pursue is 
the choice of the applicant based on individual project needs. 

Each permit for take of western Joshua tree that is incidental to an otherwise lawful activity 
includes conditions and requirements that must be met for avoidance, minimization, and 
mitigation of impacts to western Joshua tree. These permit conditions are tailored to each 
project and are developed in consideration of available information regarding the efficacy of 
measures for the protection of the species (see Section 5.3, “Effectiveness Criteria”). The 
relocation protocol for western Joshua tree is provided in Appendix E, “Relocation Guidelines 
and Protocols.” The various types of permits that may be issued for take of western Joshua tree 
are described below. 

6.5.1 WJTCA Permitting 

INCIDENTAL TAKE PERMITS ISSUED UNDER FISH AND GAME CODE SECTION 1927.3 

Take of western Joshua tree may be authorized pursuant to WJTCA (Fish & G. Code, § 1927.3, 
subd. (a)). A WJTCA incidental take permit (ITP) may be issued when an applicant wishes to 
remove, trim, relocate, or work within the applicable avoidance buffer of one or more western 
Joshua trees for the purpose of completing a project. The applicant pays statutorily prescribed 
in-lieu fees to the Conservation Fund to mitigate and must also avoid and minimize take and 
impacts to western Joshua tree to the maximum extent practicable (Fish & G. Code, § 1927.3, 
subd. (a)(2)). The in-lieu fee amount is based on the location, number, and size classes of trees 
to be taken and is paid prior to CDFW issuing the ITP. Reduced fees are available for impacts 
to western Joshua trees in areas designated by WJTCA (Fish & G. Code, § 1927.3, subds. 
(d)(1)(A) and (B)). A map of the reduced fee area will be maintained on CDFW’s Western 
Joshua Tree Conservation Permitting website (CDFW n.d.). 
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WJTCA ITP applications must include a description of the project, quantification of impacts to 
western Joshua tree, and a description of CEQA compliance for the project. ITPs issued under 
WJTCA must include a census of western Joshua trees on the project site with size-class 
information for and photographs of each individual tree. Project-specific permit conditions are 
included in a WJTCA ITP and could include avoidance and minimization measures, such as 
relocation of western Joshua tree, avoidance buffers, seed collection, limits on pesticide use, 
and use of desert native plant specialists, as defined in Section 5.2.1, “Impact Avoidance and 
Minimization,” as well as monitoring and reporting. The permittee is responsible for following 
the relocation protocol for western Joshua tree provided in Appendix E and implementing 
measures to ensure the survival of the relocated western Joshua trees. Landowners that agree 
to allow western Joshua trees to be relocated onto land they own will not be liable for survival 
of the relocated trees or changes to land use practices unless specified in written agreement 
with the permittee (Fish & G. Code, § 1927.3, subds. (g)(1) and (2)). 

HAZARD MANAGEMENT PERMITS ISSUED UNDER FISH AND GAME CODE SECTION 1927.4 

Under WJTCA, CDFW may also issue permits to authorize the removal or trimming of dead 
western Joshua trees or the trimming of live western Joshua trees, provided certain conditions 
are met (Fish & G. Code, § 1927.4). Pursuant to these permits, property owners and their 
agents may remove detached dead western Joshua trees and detached limbs of western 
Joshua tree, whereas all other removals or trimmings (i.e., attached trees or limbs) must be 
completed by a desert native plant specialist. Trimming of a live western Joshua tree pursuant 
to a hazard management permit cannot result in the death of the tree (e.g., trimming a tree 
so that no live branches remain). 

 
Western Joshua trees create hazards by falling on power lines or structures. 
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CDFW may issue hazard management permits without requiring the payment of fees or other 
mitigation, provided that the dead western Joshua trees and any limbs to be removed have 
fallen over and are within 30 feet of a structure, are leaning against an existing structure, or 
create an imminent threat to public health or safety. 

For the purposes of Fish and Game Code section 1927.4, a western Joshua tree must meet at 
least one of the following criteria to be considered dead:  

 Has not burned and has no green leaves, no new growth on the main stem, and no basal 
sprouts.  

 Has partially or fully burned at least 18 months prior and otherwise meets the above-listed 
criteria. 

 Has fallen and is completely detached from its roots or has fallen and its roots are no longer 
in contact with the soil. 

INCIDENTAL TAKE AND HAZARD PERMITS ISSUED BY COUNTIES AND CITIES PURSUANT TO 
DELEGATION AGREEMENTS 

WJTCA allows CDFW to enter into an agreement with any county or city to delegate the ability 
to authorize, by permit, the taking of a western Joshua tree associated with developing single-
family residences, multifamily residences, accessory structures, and public works projects, 
provided certain conditions are met (Fish & G. Code, § 1927.3, subd. (c)). Section 1927.3, 
subdivision (c)(3) of the Fish and Game Code specifies limits on the number of individual 
western Joshua trees that a project may take pursuant to a permit issued under a county’s or 
city’s delegated authority, depending on the project type, and requires CDFW’s concurrence 
that certain projects have avoided and minimized the take of western Joshua trees to the 
maximum extent practicable. To receive this limited delegation of authority, a county or city 
must adopt an ordinance requiring the satisfaction of all requirements in section 1927.3 as a 
condition of approval for any take permit issued under such authority (Fish & G. Code, § 
1927.3, subd. (c)(1)).  

WJTCA ITPs may be issued by a county or city under a delegation agreement if the applicant 
is seeking take authorization for a maximum of 10 trees for a multifamily, single-family, or 
accessory structure project or for a maximum of 40 trees for a public works project, within the 
county’s or city’s jurisdiction. CDFW’s written concurrence is needed prior to authorizing the 
take of more than 20, but no more than 40, individual western Joshua trees for a public works 
project. Delegation agreements must include the following conditions: 

 The county or city must adopt an ordinance that mandates, as a condition of any WJTCA 
ITP issued by the county or city, satisfaction of the requirements of WJTCA. 
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 The county or city collects in-lieu fees for permits issued and remits them quarterly for 
deposit into the Conservation Fund. 

 The county or city may impose a reasonable fee to cover the administrative costs of issuing 
the permit. 

 CDFW retains express authority to suspend or revoke the county’s or city’s delegated 
authority to issue WJTCA ITPs.  

 The county or city will submit quarterly reports to CDFW documenting the number of 
permits issued under this authority, photographs and other evidence demonstrating that 
take and other impacts were avoided and minimized to the maximum extent practicable, 
the number and size class of western Joshua trees authorized to be taken, the number of 
western Joshua trees relocated, the amount of fees collected, and other information 
required by CDFW.  

 The county or city will conduct annual assessments, pursuant to guidance developed by 
CDFW, of the status of the local western Joshua tree population within the county or city 
and will submit the assessments to CDFW. 

CDFW may also enter into an agreement with any county or city to delegate the ability to 
authorize, by permit, the removal or trimming of dead western Joshua trees or the trimming of 
live western Joshua trees that pose a risk to structures or public health and safety, provided 
certain conditions are met (Fish & G. Code, § 1927.4, subd. (b)). To receive this limited 
delegation of authority, counties and cities must ensure the requirements of Fish and Game 
Code section 1927.4, subdivision (a) are met and must comply with specific reporting 
requirements (Fish & G. Code, § 1927.4, subd. (b)). 

6.5.2 California Endangered Species Act Permitting 

SCIENTIFIC, EDUCATIONAL, AND MANAGEMENT PERMITS ISSUED UNDER FISH AND GAME 
CODE SECTION 2081, SUBDIVISION (a) 

CDFW may, through permits or written MOUs, authorize import, export, take, or possession of 
species protected under CESA, including candidate species, such as western Joshua tree, for 
scientific, educational, or management purposes pursuant to Fish and Game Code section 
2081, subdivision (a). These permits may also be issued to California Native American tribes for 
certain cultural purposes. CDFW may issue these permits for research and recovery actions for 
state-listed plant species, including seed banking, reintroduction efforts, and habitat 
restoration projects.  
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INCIDENTAL TAKE PERMITS ISSUED UNDER FISH AND GAME CODE SECTION 2081, 
SUBDIVISION (b) 

Authorization for take of state-listed or candidate species can also be obtained through a Fish 
and Game Code section 2081, subdivision (b) permit, commonly referred to as a “CESA 
Incidental Take Permit or ITP.” These permits may be issued to applicants whose projects will 
take state-listed or candidate species, including western Joshua trees that need to be 
removed, trimmed, or relocated incidentally to the purpose of completing a project. Such 
take must be incidental to an otherwise lawful activity, rather than the purpose of the project. 
These permits are most commonly issued for residential and renewable energy development, 
utility, transportation, and other infrastructure-related projects.  

CDFW may only issue a CESA ITP if (1) the take is incidental to an otherwise lawful activity; (2) 
the impacts of the authorized take are minimized and fully mitigated; (3) the applicant ensures 
adequate funding to implement the permit measures, monitor compliance with those 
measures, and monitor the effectiveness of the measures; and (4) issuance of the permit will 
not jeopardize the continued existence of the species. The “fully mitigated” standard may be 
met through the purchase of conservation bank credits (when available) or through the 
conservation of habitat management lands. Minimization measures could include, but are not 
limited to, tree relocation, seed collection, limits on pesticide use, use of designated biologists, 
and reporting.  

6.5.3 Natural Community Conservation Planning Act 

As discussed in Section 2.3.1, “Natural Community Conservation Planning Program,” NCCPs 
provide a framework to protect, enhance, and restore the natural resources in a specific area 
while streamlining incidental take permitting for CESA-listed and other covered species for 
activities covered under the NCCP. Priority conservation and mitigation areas are identified 
during plan development, prior to impacts occurring. Mitigation for activities covered under 
an NCCP is typically achieved through establishment of habitat reserves. Working with 
landowners, environmental organizations, and other interested parties, an implementing 
agency is responsible for implementing activities under an NCCP. CDFW is the state agency 
overseeing the NCCP program. 

6.5.4 Restoration Management Permit Act 

The Restoration Management Permit Act (Fish & G. Code, § 1670 et seq.) was enacted in 
September 2024 (AB 1581, Statutes of 2024). It authorizes CDFW to issue a Restoration 
Management Permit to allow the take, possession, import, or export of any species or 
subspecies of fish, wildlife, or plants, including western Joshua tree, in association with a 
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management or propagation project that, among other things, has the primary purpose of 
restoring native fish, wildlife, plants, or their habitat. A qualifying project must also result in a 
substantial net benefit to native fish, wildlife, or plants, or their habitats.  

6.6 CONSERVATION FUND AND IN-LIEU FEES 

6.6.1 Conservation Fund 

Pursuant to WJTCA, monies in the Conservation Fund are continuously appropriated to CDFW 
for the purpose of acquiring, conserving, and managing western Joshua tree conservation 
lands and completing other activities to conserve the species (Fish & G. Code, § 1927.5). 
Expenditures from the Conservation Fund may include but are not limited to, land acquisition 
or conservation easement costs, monitoring costs, restoration costs, transaction costs, and 
costs of endowments for land management or easement stewardship. All fees remitted to 
CDFW in lieu of completing mitigation activities under WJTCA ITPs will be deposited into the 
Conservation Fund. The WJTCA (Fish and Game Code 1927.5(c)) allows the Conservation Fund 
to receive other funding to support the conservation of the western Joshua tree. This other 
funding may come in as fines, penalties, or fees associated with unauthorized impacts to 
western Joshua tree or western Joshua tree habitat as well as voluntary monetary donations. 

CDFW will oversee all expenditures from the Conservation Fund and ensure funding is only 
allocated to eligible activities and entities. CDFW will prioritize expenditures and mitigation 
activities on properties with the highest conservation value to western Joshua tree, determined 
using a model-based land prioritization framework and mapping tool developed primarily by 
CDFW and NFWF. The tool will evaluate land conservation opportunities by assigning weighted 
values to criteria discussed in Section 5.2.2, Action LC&M 1, “Identify Priority Conservation 
Lands.” Once CDFW has determined a proposed expenditure is eligible for monies from the 
Conservation Fund, NFWF, as the administrator of the Conservation Fund, will enter into a 
funding agreement with the entity receiving the monies. The funding agreement will require 
regular reporting on monies spent.  

Annual reporting on the in-lieu fee program and status of mitigation activities funded with 
monies from the Conservation Fund, includes the number, location, and quality of the acres 
conserved; the amount of fees paid; the amount of all expenditures from the Conservation 
Fund; the projects and actions funded by expenditures from the Conservation Fund; and the 
adequacy of the in-lieu fees to conserve western Joshua tree. Reports will be submitted to the 
Commission and the Legislature for review, and once approved, will be posted on CDFW’s 
website. 
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6.6.2 In-lieu Fees 

Under WJTCA, a permittee may pay a fee to take each individual tree based on the size of tree 
in lieu of completing mitigation obligations on its own. As a result, the total fees assessed for a 
project increase with the number and size of trees taken. WJTCA also established a two-tier fee 
structure, where per-tree in-lieu fees are nominally larger within a specified geographic area.  

WJTCA requires annual adjustments of in-lieu fees for the issuance of WJTCA ITPs (Fish & G. 
Code, § 1927.8, subd. (b)). Fees must be annually adjusted using the implicit price deflator, 
which is a price index that measures changes in the prices of goods and services produced in 
the United States. In addition, by December 31, 2026, and every 3 years thereafter, CDFW is 
required to adopt and subsequently amend regulations adjusting the in-lieu fees imposed 
under WJTCA as necessary to ensure the conservation of the species. CDFW will use total cost 
accounting when determining the adequacy of the fees for ensuring conservation of the 
species. Total cost accounting is a method of calculating not just direct costs, but also indirect 
and overhead costs associated with providing a service over the life of the service to allow a 
more accurate view of the service’s full costs and efficiency. In the case of the Conservation 
Fund, evaluation of costs includes “ensuring sufficient funds for land acquisition or 
conservation easement costs, monitoring costs, restoration costs, transaction costs, and the 
amount of endowments for land management or easement stewardship costs” for long-term 
management necessary to conserve western Joshua tree (Fish & G. Code, § 1927.8, subd. (b)).  

CDFW acknowledges that in-lieu fees may disproportionately affect low-income residents and 
single-family homeowners, an issue CDFW is seeking to help address. 

6.7 LAND ACQUISITION PROTOCOLS 
WJTCA requires CDFW to prioritize actions and the acquisition and management of lands as 
appropriate for western Joshua tree conservation (Fish & G. Code, § 1927.6, subd. (c)). Land 
acquisitions will occur in stages so CDFW can approve each stage before the land acquisition 
moves forward. CDFW will identify western Joshua tree lands that are available from willing 
sellers for fee title or conservation easement acquisition (Fish & G. Code, § 1927.6, subd. 
(d)(1)). Lands meeting the criteria listed in Section 5.2.2 will be prioritized for acquisition. Fee 
title and conservation easement acquisitions will only occur from willing sellers. 

If CDFW determines land proposed for acquisition or conservation contains habitat for western 
Joshua tree, then reports, including preliminary title reports, a Phase I environmental site 
assessment report, and a mineral risk opinion, will be prepared or obtained to allow CDFW to 
identify any issues with the property (e.g., easements, access, litigation, liens, leases, mineral 
rights) and any potential conflicts with conservation goals, as described in Chapter 5. 
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If CDFW determines land is eligible for acquisition or protection, CDFW will work with the 
landowner to prepare a lands package consisting of real estate documents and land surveyor 
products (e.g., boundary, improvements or encumbrances maps, deed, preliminary title 
report). For lands requiring conservation easement acquisitions, CDFW will evaluate and 
approve an easement holder (grantee), land manager, and endowment holder to ensure 
compliance with Civil Code sections 815–816 and Government Code sections 65965–65968. 

 
Source: Bill Bjornstad, National Park Service.  

In the final stage of the land acquisition process, the real estate transaction will be completed 
(e.g., coordinate escrow, title, closing). The transaction will be funded with monies from the 
Conservation Fund, as directed by CDFW. 

If the conservation easement or land acquisition includes restoration, enhancement, 
translocation, interim management, long-term land management, or monitoring, CDFW must 
review and approve a plan outlining these activities to ensure they are completed. For 
western Joshua tree habitat that is already legally protected and would benefit from 
enhancement, restoration, management, or monitoring, CDFW will review potential 
enhancement and restoration projects for those lands, in accordance with the process shown 
in the CDFW Western Joshua Tree Conservation Act Enhancement and Restoration Projects 
Assessment (see Appendix H, “Enhancement and Restoration Prioritization Assessment”).  

Long-term management and monitoring will be funded through the Conservation Fund, as 
directed by CDFW (see Appendix I, “Land Acquisition Flow Chart”).  
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6.8 MONITORING, SPECIES STATUS REVIEWS, PLAN AMENDMENT, 
AND ADAPTIVE MANAGEMENT 

As mentioned in Section 1.5, “Western Joshua Tree Conservation Adaptive Management 
Framework,” and consistent with WJTCA, the Conservation Plan is designed to be a living 
document to be updated and amended at regular intervals, as needed (Fish & G. Code, § 
1927.8). As conditions evolve, this document may be amended to respond to changes and 
incorporate new information so that it can continue to provide effective guidance. The 
framework for monitoring, reviews, amendments, and adaptive management is described below. 

6.8.1 Monitoring and Reporting 

MONITORING 

Monitoring the effectiveness criteria, as detailed in Section 5.3, is essential to evaluate whether 
management actions are achieving their desired result over time, and if not, to determine if 
and how the measures should be modified. This will involve collection of western Joshua tree 
data to monitor and assess the species’ population status. CDFW will also evaluate metrics 
that measure the effectiveness of the management actions and assist with developing new or 
more refined effectiveness criteria as new information (e.g., biological data collected as a 
result of Management Action R&I 1, “Continue Research and Information Development” [see 
Section 5.2.4]) is gathered.  

ANNUAL REPORTING 

CDFW is required by WJTCA (Fish & G. Code, § 1927.7, subd. (a)) to provide annual reports to 
the Commission and the Legislature. These annual reports will document metrics related to the 
performance of the permitting and mitigation framework included in WJTCA and described 
above in Section 6.5, as well as metrics related to the conservation status of western Joshua 
tree, including the following information:  

 Number of permits and the size-class and number of trees taken. 

 Number and location of trees relocated. 

 Acreage and location of Joshua tree woodland (dominated by western Joshua tree) 
developed. 

 Type, scope, and scale of mitigation measures undertaken by permittees. 

 Acreage, quality, and location of Joshua tree woodland (dominated by western Joshua 
tree) conserved. 
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 The amount of fees paid, the amount of all expenditures from the Conservation Fund, and 
the adequacy of the fees to conserve western Joshua tree. 

 A summary of the information provided by counties and cities pursuant to written 
delegation agreements.  

Data from annual reporting can be used to evaluate how mitigation is compensating for 
permitted take of western Joshua trees, participation and compliance levels with permit 
conditions and written delegation agreements, and progress toward reaching conservation 
goals.  

6.8.2 Species Status Review 

CDFW will prepare an updated status review report for western Joshua tree and submit it to 
the Commission no later than January 1, 2033. The Commission will then determine whether 
western Joshua tree should be listed as endangered or threatened pursuant to CESA. The 
status review report will incorporate scientific information relevant to the status of the species 
developed or acquired by CDFW after it conducted the last status review in 2022. The report 
will also include an evaluation of the effectiveness of the conservation and management 
efforts to date (Fish & G. Code, § 1927.9). In determining whether listing western Joshua tree 
under CESA is warranted, the Commission will consider all the following: 

 The effectiveness of conservation measures for western Joshua tree funded through 
expenditures of in-lieu fees. 

 The Conservation Plan. 

 Annual reports submitted to the Commission since adoption of the Conservation Plan. 

 Any recommendations submitted by CDFW to the Commission for western Joshua tree. 

 Fee adjustments, if any. 

 The updated status review report described above (Fish & G. Code, § 1927.2, subd. (c)) 
(see Chapter 5 for more detail). 

6.8.3 Plan Amendments and Adaptive Management 

In accordance with WJTCA, starting in 2026 and at least every 2 years thereafter, the 
Commission will review the effectiveness of the Conservation Plan in conserving the species 
(Fish & G. Code, § 1927.8). CDFW will make recommendations to the Commission concurrent 
with the Commission’s review of the status of western Joshua tree. As part of this review, CDFW 
will recommend proposed amendments to the Conservation Plan, if needed. Any 
Conservation Plan amendments must be reviewed and adopted by the Commission. 
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CDFW developed the Conservation Plan based on the best available information at the time 
of preparation, consisting of "credible science" as defined in the California Fish and Game 
Code section 33; TEK; collaboration with Tribes; collaboration with federal, state, and local 
government agencies; and public feedback. New information from ongoing research, 
monitoring, and other sources will become available over time, and adjustments will be 
required to keep the Conservation Plan up to date. Data will be collected at various scales, 
from site-specific to range-wide within California. As described in Chapter 1, “Introduction,” an 
adaptive management approach allows for implementing management actions, closely 
monitoring and evaluating outcomes of management, and reevaluating and adjusting 
decisions as more information is learned. The Conservation Plan anticipates that CDFW, in 
collaboration with Tribes, governmental agencies, and other entities, will continue to monitor 
the outcomes of management actions and will adjust future actions accordingly. CDFW will 
also continue to seek input from the general public regarding implementation of the 
Conservation Plan and its effectiveness in conserving western Joshua tree. 

 
Source: Alessandra Puig-Santana, National Park Service.  
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7 PLAN PREPARERS 
The Western Joshua Tree Conservation Plan was prepared through the collaborative efforts of 
staff listed below from the California Department of Fish and Wildlife, the Native American 
Land Conservancy, Ascent Environmental, Inc. dba Ascent, ASM Affiliates, Piñon Heritage 
Solutions, and California Native American tribes listed in Chapter 3, Section 3.1 “California 
Native American Tribes Collaborating on the Conservation Plan” and Appendix C, “Tribal Input 
Summary Memo.”  

7.1 CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 
Contributors 
Drew Kaiser ........................................ Senior Environmental Scientist (Specialist)/Project Manager 
Jeb Bjerke .......................................................................... Senior Environmental Scientist (Specialist) 
Mariel Boldis .................................................................................................... Environmental Scientist 
Isabel Baer ..................................................................................... Environmental Program Manager 
Cristin Walters ..................................................................... Senior Environmental Scientist Supervisor 

Reviewers 
Kelley Barker ................................................................................... Environmental Program Manager 
Sarah Fonseca ............................................................................................ Department Tribal Liaison 
Steven Ingram................................................................................................. Assistant Chief Counsel 
Lani Maher ............................................................................................................................... Attorney 
Jasen Yee .......................................................................................... Supervising Right-of-Way Agent 
Mika Samoy .................................................................................................... Environmental Scientist 

7.2 NATIVE AMERICAN LAND CONSERVANCY 
T. Robert Przeklasa, PhD ......................................................................................... Executive Director 
Desirae Najares-Jordan, MSS ..................................................................... Tribal Outreach Specialist 
Nicole Johnson, MA, JD ........................................................................................................ Secretary 
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7.3 CONSULTANT TEAM 
7.3.1 Ascent 

Contributors 
Linda Leeman, CWB ................................................................................................................ Principal  
Jessie Quinn, PhD ............................................ Project Manager/Senior Natural Resources Planner 
Hannah Weinberger ................................................................... Assistant Project Manager/Biologist 
Curtis E. Alling, AICP .................................................................................................. Principal Planner 
Tammie Beyerl .............................................................................................................. Senior Biologist 
Nicole Greenfield ............................................................................................ Environmental Planner 
Molly Nagle ...................................................................................................... Environmental Planner 
Stephanie Rassmussen ........................................................................  Senior Environmental Planner 
Allison Fuller ...................................................................................................... Senior Wildlife Biologist 
Grace Mannell ......................................................................................................................... Biologist 
Taelor Whittington .................................................................................................................... Biologist 
Sara Violett ................................................................................................................................ Biologist 
Nick Kryshak .............................................................................................................................. Biologist 
Lisa Merry ............................................................................................................... Senior GIS Specialist 
Matthew Watson ...................................................................................................... GIS Administrator 
Corey Alling ...........................................................  Senior Graphics and Communication Specialist 
Gretel Hakanson ..........................................  Environmental Technical Editor/Publication Specialist 
Riley Smith .........................................................................................................  Publication Specialist 
Michele Mattei.....................................................................................................  Publishing Manager 

Reviewers 
Erik de Kok, AICP ....................................................................... Director of Interdisciplinary Planning 
Adam Lewandowski, AICP ................................ Conservation and Recreation Planning Manager 

7.3.2 ASM Affiliates 

Brian Williams, MMA, RPA ............................................................................... Chief Executive Officer 
Dustin Merrick, MA, RPA ..................................................................................... Senior Archaeologist 

7.3.3 Piñon Heritage Solutions 

Elizabeth Bagwell, PhD, RPA .............................................................................  Owner and Principal 
Diana T. Dyste, MA, RPA....................... Principal Investigator, Senior Archaeologist, Ethnographer 
Kanya Yoshihiro MA, RPA ........................ Senior Cultural Resource Specialist/Senior Archaeologist 
Rick Ralls ........................................................................................................ Associate Archaeologist 
Lucien David Osas, BASc ....................................................................... Cultural Resource Specialist 
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8 GLOSSARY OF TERMS 

A 
abiotic factors. Nonliving parts of an ecosystem. 

acquisition. The term “acquisition” as used in the Western Joshua Tree Conservation Plan 
(Conservation Plan) is the process of obtaining land dedicated to a specific use or uses by 
purchase, exchange, donation, or condemnation. 

adaptive genetic variation. Genetic variation within a species that allows it to adapt to 
changes in environmental conditions. 

adaptive management. A structured process that allows for implementing management 
actions, that is based on closely monitoring and evaluating outcomes, and reevaluating and 
adjusting decisions as more information is learned. 

arbuscular mycorrhizal fungi. Soil microorganisms that can form mutualistic relationships with 
most terrestrial plants. 

assisted migration. Human-assisted movement of species in response to climate change. 

B 
bajadas. A broad slope of alluvial material at the foot of an escarpment or mountain. 

basal sprouts. New vegetative growth that sprouts from buds on the base of a tree. 

biological soil crusts. Soil surface layers that include bacteria, cyanobacteria, algae, mosses, 
liverworts, fungi, or lichens and that can be major components of undisturbed desert 
ecosystems. These are also known as “biotic soil crusts” or “biocrusts.” 

biotic factors. Living parts of an ecosystem. 
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C 
California Native American tribes. Collective reference to federally recognized Native 
American tribes and any non-federally recognized tribes located in California that are on the 
contact list maintained by the California Native American Heritage Commission for the 
purposes of cultural resources assessment and protection. 

candidate species. A native species or subspecies of a bird, mammal, fish, amphibian, reptile, 
or plant that the California Fish and Game Commission (Commission) has formally noticed as 
being under review by the California Department of Fish and Wildlife (CDFW) for addition to 
either the list of endangered species or the list of threatened species, or a species for which 
the Commission has published a notice of proposed regulation to add the species to either list 
(Fish & G. Code, § 2068). 

climate refugia. Areas that remain relatively buffered from contemporary climate change 
over time enabling persistence of valued physical, ecological, and sociocultural resources. 

conservation easement. A legal agreement that protects land by permanently limiting some 
uses that would compromise the conservation values of the property. 

Conservation Fund. The Western Joshua Tree Conservation Fund as described in Section 1927.5 
(Fish & G. Code, § 1927.1, subd. (g)), which states in part, that any moneys in the fund are 
continuously appropriated to the department solely for the purposes of acquiring, conserving, 
and managing western Joshua tree conservation lands and completing other activities to 
conserve the western Joshua tree (Fish & G. Code, § 1927.5, subd. (a)). 

conservation land. Land that is identified as appropriate for western Joshua tree conservation 
by CDFW. 

conserve. The terms “conserve” and “conservation” as stated in WJTCA and used in this 
Conservation Plan apply to the use of methods and procedures that are necessary to bring 
species listed pursuant to the California Endangered Species Act (CESA) (Fish & G. Code, § 
2050 et seq.) to the point at which the measures provided pursuant to CESA are no longer 
necessary, and for species that are not listed to maintain or enhance the condition of the 
species so that listing will not become necessary (Fish & G. Code, § 1927.1, subd. (c)). 

D 
dead western Joshua tree. a dead western Joshua tree is one that meets at least one of the 
following criteria: (1) has not burned and has no green leaves, no new growth on the main 
stem, and no basal sprouts; (2) has partially or fully burned at least 18 months prior and 
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otherwise satisfies criteria 1; (3) has fallen and is completely detached from its roots or has 
fallen, and its roots are no longer in contact with the soil (Fish & G. Code, § 1927.1, subd. (d))). 

delegation agreements. An agreement with any city or county delegating to the local 
agency the ability to authorize take of western Joshua tree associated with developing single-
family residences, multifamily residences, accessory structures, and public works projects or to 
authorize the removal or trimming of dead western Joshua trees or trimming of live western 
Joshua trees that have fallen over and are within 30 feet of a structure, are leaning against an 
existing structure, or creating an imminent threat to public health or safety (Fish & G. Code, §§ 
1927.3, subd. (c), 1927.4, subd. (b)). 

desert native plant specialist. An arborist certified by the International Society of Arborists, or 
an individual with at least 5 years of professional experience with relocation or restoration of 
native California desert vegetation (Fish & G. Code, § 1927.1, subd. (e)). 

direct effects. Actions or changes in an organism’s environment that occur as a direct result of 
human activity and that have a physical effect on the organism. Examples may include dust 
from equipment landing on leaves; damage to stems, roots, or seeds; or killing and removal of 
trees.  

distribution. The actual sites where individuals and populations of the species occur within the 
species’ range. It is often impossible to have the perfect knowledge necessary to know the 
true distribution of individuals of a species, and this term is therefore often used conceptually. 

E 
ecoregion. Ecoregions are delineated based on associations of biotic factors (i.e., living parts 
of an ecosystem) and environmental factors that affect energy, moisture, and nutrient 
gradients, which regulate the structure and function of ecosystems, and environmental 
factors, including climate, physiography, water, soils, air, hydrology, and potential natural 
communities.  

endangered species. A native species or subspecies of a bird, mammal, fish, amphibian, 
reptile, or plant that is in serious danger of becoming extinct throughout all, or a significant 
portion, of its range due to one or more causes, including loss of habitat, change in habitat, 
overexploitation, predation, competition, or disease (Fish & G. Code, § 2062). 

endowment. Financial assets that are structured so the initial amount invested (i.e., the 
principal, capital, or corpus) remains intact, and only the interest or investment gains are 
withdrawn. 
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enhancement. Habitat enhancement involves the modification of certain characteristics of a 
site with the goal of increasing specific habitat functions based on management objectives, 
such as increasing habitat suitability for a particular species. 

environmental justice. The fair treatment of people of all races, cultures, and incomes with 
respect to the development, adoption, implementation, and enforcement of environmental 
laws, regulations, and policies (Gov. Code § 65040.12, subd. (e)). 

F 
fee. The elective fee described in subdivisions (d) and (e) of Section 1927.3, which is to be 
deposited into the Western Joshua Tree Conservation Fund (Fish & G. Code, § 1927.1, subd. (f)). 

fire return interval. Time between fires. 

G 
generation length. Time from seedling establishment to reproductive maturity. 

geographic focus area. The general location of current and potential future suitable western 
Joshua tree habitat referenced in the Western Joshua Tree Conservation Plan. 

H 
habitat. An area that provides the necessary resources for a species or population to survive 
and reproduce. Habitat for a species may be occupied or unoccupied by the species. 

herbivory. The consumption of plant material by animals. Herbivory is a key ecosystem process 
that reduces biomass and density of plants or plant materials, transfers mass and nutrients to 
the soil or water column, and affects habitat and resource conditions for other organisms. 

I 
implicit price deflator. The ratio of current dollar value of a series, such as gross domestic 
product (GDP), to a constant dollar value. It is used as a measure of inflation. 

in-lieu fee. A payment of a specified fee by a project proponent to an agency in place of 
implementing mitigation for environmental impacts.  

indirect effects. Actions or changes in an organism’s environment that occur as an indirect 
result of human activity and that do not necessarily have an immediate physical effect on the 
organism. Examples may include changes in hydrology from human activities elsewhere, 
removal of unoccupied habitat, spread of invasive species or creation of conditions that are 
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favorable for their spread, pollution, greenhouse gas emissions, or effects to other organisms 
on which a species relies. 

inflorescence. Group or cluster of flowers on one main stem on a plant. 

J 
Joshua tree. Western Joshua tree (Yucca brevifolia) or eastern Joshua tree (Yucca 
jaegeriana). This term shall be used to mean both western Joshua tree and eastern Joshua 
tree collectively, or it may be used when the information presented is not known to be specific 
to one of the two species. 

K 
xxx 

L 
xxx 

M 
masting. Mast seeding is the intermittent production of many seeds by many individuals of a 
species at the same time in the same region.  

memorandum of understanding. A memorandum of understanding (MOU) is an agreement 
between two or more parties/institutions/governments. MOUs serve to document each 
collaborator’s expectations or intentions. 

mutualism. An ecological relationship in which two different species benefit one another. 

N 
natural community conservation plan. A plan that identifies and provides for the measures 
necessary to conserve and manage natural biological diversity within the plan area while 
allowing compatible and appropriate economic development, growth, and other human 
uses (Fish & G. Code, § 2805, subd. (h)). 

nurse plant. A plant that facilitates the growth and development of other plant species 
beneath its canopy. 

O 
xxx 
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P 
pollinator. An animal that moves pollen from the anther (male part) of one flower to the 
stamen (female part) of another flower to allow fertilization and seed and fruit production. 

population resiliency. A population’s ability to recover from impacts. 

public works project. A project involving the erection, construction, alteration, repair, or 
improvement of any public structure, building, road, or other public improvement of any kind. 
(Fish & G. Code, § 1927.1, subd. (i)). 

prescribed herbivory. Intentional use of domestic livestock to remove, rearrange, or convert 
vegetation. 

Q 
xxx 

R 
range. The general geographic area in which individuals of a species occur during their 
lifetime. For purposes of this Conservation Plan, the range of western Joshua tree is considered 
to be approximately 13,088 square kilometers (5,053.3 square miles) and is illustrated in Figure 
4-1. 

reburns. Fires burning in a recent fire scar. 

recruitment. The process by which new individuals are added to a species’ population 

relocate. The terms “relocate” and “relocation” mean the removal of a living western Joshua 
tree and a sufficient portion of its root mass from the ground and transplanting it (Fish & G. 
Code, § 1927.1, subd. (j)). 

restoration. Habitat restoration is the act of recreating characteristics of a site to bring it back 
to a condition that existed under the stewardship of California Native American tribes or 
before it was damaged or degraded by natural or human disturbances post-colonization.  

S 
xxx 

T  
take. Hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill. 
(Fish & G. Code, § 86). 
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threatened species. A native species or subspecies of a bird, mammal, fish, amphibian, reptile, 
or plant that, although not presently threatened with extinction, is likely to become an 
endangered species in the foreseeable future in the absence of the special protection and 
management efforts (Fish & G. Code, § 2067). 

tribal lands. Tribal lands include lands meeting the definition of "Indian country" in 18 US Code 
Section 1151 held in trust by Tribes (rancherias/reservations) or tribal members (individual 
allotments usually within rancherias/reservations); fee lands held by Tribes (land purchased 
and owned by a Tribe typically outside of rancherias/reservations); or fee lands held by tribally-
led nonprofits (e.g., Native American Land Conservancy) or nonprofits formed by non-
Federally recognized Tribes to act on the Tribe's behalf as a vehicle to hold land. 

Traditional Ecological Knowledge. Also known as TEK, Traditional Ecological Knowledge refers to 
the evolving knowledge acquired by Native and indigenous peoples over hundreds or 
thousands of years through direct contact with the environment. Traditional Ecological 
Knowledge is an accumulating body of knowledge, practices, and beliefs, evolving by 
adaptive processes and handed down through generations by cultural transmission, about the 
interconnected relationships of living beings (human and non-human) with one another and 
the environment. Traditional Ecological Knowledge encompasses the world view of Native 
people, which includes ecology, spirituality, human and animal relationships, and more.  

U 
xxx 

V 
vegetation communities. Groups of plant species that tend to co-occur and repeat across the 
landscape (e.g., Joshua tree woodland alliance). 

W 
western Joshua tree. The common name for Yucca brevifolia; an evergreen, tree-like plant 
that has been treated as a member of the asparagus family (Asparagaceae) (Fish & G. Code, 
§ 1927.1, subd. (l)). 

wildland fire. Wildland fire is an environmental and human health and safety hazard where 
unplanned and uncontrolled fire burns on the landscape. 

wildland-urban interface. Zone of transition between unoccupied land and human 
development. It is the line, area, or zone where structures and other human development 
meet or intermingle with undeveloped wildland or vegetative fuels. 
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X 
xxx 

Y 
yucca moth. One of many moth species in the genera Tegeticula or Parategeticula, which 
are specialized pollinators for yucca plant species. The obligate pollinator for western Joshua 
tree is Tegeticula synthetica. 

Z 
xxx 



 

Western Joshua Tree Conservation Plan 9-1 

9 REFERENCES 

CHAPTER 1 INTRODUCTION 
California Department of Fish and Wildlife (CDFW). 2022. Report to the Fish and Game 

Commission: status review of western Joshua tree (Yucca brevifolia). State of California, 
Natural Resources Agency, Sacramento, CA, USA. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=201995&inline (Accessed: 15 
January 2024). 

Center for Biological Diversity. 2019. A petition to list the western Joshua tree (Yucca brevifolia) 
as threatened under the California Endangered Species Act (CESA). A petition before 
the California Fish and Game Commission, Joshua Tree, CA, USA. Available from: 
https://www.biologicaldiversity.org/species/plants/pdfs/CESA-petition-Western-Joshua-
Tree-10-15-19.pdf (Accessed: 25 January 2024). 

Esque, T. C., D. F. Shryock, G. A. Berry, F. C. Chen, L. A. DeFalco, S. M. Lewicki, B. L. 
Cunningham, E. J. Gaylord, C. S. Poage, G. E. Gantz, R. A. Van Gaalen, B. O. 
Gottsacker, A. M. McDonald, J. B. Yoder, C. I. Smith, and K. E. Nussear. 2023. 
Unprecedented distribution data for Joshua trees (Yucca brevifolia and Y. jaegeriana) 
reveal contemporary climate associations of a Mojave Desert icon. Frontiers in Ecology 
and Evolution 11:1–20. https://www.doi.org/10.3389/fevo.2023.1266892. 

Fernandeño Tataviam Band of Mission Indians (FTBMI). 2024—meetings in San Fernando, CA, 
with Fernandeño Tataviam Band of Mission Indians representatives and Native 
American Land Conservancy in May 2024 regarding the Western Joshua Tree 
Conservation Plan project. 

Louderback, L. A., B. M. Pavlik, and A. M. Spurling. 2013. Ethnographic and archaeological 
evidence corroborating Yucca as a food source, Mojave Desert, USA. Journal of 
Ethnobiology 33(2):281–297. https://doi.org/10.2993/0278-0771-33.2.281. 



 California Department of Fish and Wildlife 

 9-2 Western Joshua Tree Conservation Plan 

Sutton, M. Q., and D. D. Earle. 2017. The Desert Serrano of the Mojave River. Pacific Coast 
Archaeological Society Quarterly 53(2 and 3):1–61. 

Yoder, J. B., A. K. Andrade, L. A. DeFalco, T. C. Esque, C. J. Carlson, D. F. Shryock, R. Yeager, 
and C. I. Smith. 2024. Reconstructing 120 years of climate change impacts on Joshua 
tree flowering. Ecology Letters 27(8). http://doi.org/10.1111/ele.14478. 

CHAPTER 2 PLANNING INFLUENCES 
412th Civil Engineer Group, Environmental Management Division (412 CEG/CEVA). 2017. 

Joshua Tree Historical Status on Edwards Air Force Base, CA. Cited in 412 CEG/CEVA 
2020. 

412th Civil Engineer Group, Environmental Management Division (412 CEG/CEVA). 2020. 
Edwards Air Force Base integrated natural resources management plan 2020–2025. 412 
TW INRMP Plan 32-7064. 412th Test Wing, Environmental Management Division, OPR: 412 
CEG/CEV. Edwards Air Force Base, CA, USA. Available from: 
https://www.edwards.af.mil/Portals/50/20201102%20EAFB%20NR%20-
%20INRMP%20Revision%2020201006.pdf (Accessed: 30 January 2024). 

Advisory Council on Historic Preservation (ACHP). 2024. Advisory Council on Historic 
Preservation policy statement on Indigenous knowledge and historic preservation. 
Washington, DC. Available from: https://www.achp.gov/digital-library-section-106-
landing/achp-policy-statement-indigenous-knowledge-and-historic (Accessed: 9 July 
2024).  

Air Force Flight Test Center. 1994. Edwards Air Force Base revegetation plan. Edwards Air Force 
Base, CA, USA. Cited in 412 CEG/CEVA 2020. 

Bengtson, A., A. Cudmore, B. Fadie, and D. Markowitz. 2016. Working at the landscape scale: 
lessons from the Desert Renewable Energy Conservation Planning process. A project 
report submitted in partial fulfillment of the requirements for the degree of Master of 
Science (Natural Resources and Environment), University of Michigan, Ann Arbor, MI, USA. 
Prepared for US Bureau of Land Management, California State Office, USA. Available 
from: 
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/134686/SNRE_DRECP_Final_081
816.pdf?sequence=1 (Accessed: 21 May 2024). 

California Department of Fish and Wildlife (CDFW). 2014. Tribal communication and 
consultation policy. Departmental bulletin. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=122905&inline (Accessed: 25 
January 2024). 

https://www.edwards.af.mil/Portals/50/20201102%20EAFB%20NR%20-%20INRMP%20Revision%2020201006.pdf
https://www.achp.gov/digital-library-section-106-landing/achp-policy-statement-indigenous-knowledge-and-historic
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/134686/SNRE_DRECP_Final_081816.pdf?sequence=1


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-3 

California Department of Fish and Wildlife (CDFW). 2015. California state wildlife action plan: a 
conservation legacy for Californians. Available from: https://wildlife.ca.gov/SWAP/Final 
(Accessed: 19 June 2024). 

California Department of Fish and Wildlife (CDFW). 2022. Report to the Fish and Game 
Commission: status review of western Joshua tree (Yucca brevifolia). State of California, 
Natural Resources Agency, Sacramento, CA, USA. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=201995&inline (Accessed: 15 
January 2024). 

California Department of Fish and Wildlife (CDFW). 2023. California natural community list. 
Available from: https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=153398&inline 
(Accessed: 23 October 2024). 

California Department of Fish and Wildlife (CDFW). n.d. Natural Communities. Available from: 
https://wildlife.ca.gov/Data/VegCAMP/Natural-
Communities#sensitive%20natural%20communities (Accessed: 23 October 2024). 

California Department of Forestry and Fire Protection (CAL FIRE). 2023. California State 
Responsibility Areas. Available from: https://hub-calfire-
forestry.hub.arcgis.com/datasets/5bc422648cf045f38d10e1630fb71a71_0/explore?locatio
n=35.090541%2C-117.796902%2C8.51 (Retrieved: September 2023). 

California Department of Forestry and Fire Protection (CAL FIRE). 2024. California Land Ownership. 
Available from: https://www.fire.ca.gov/what-we-do/fire-resource-assessment-
program/gis-mapping-and-data-analytics (Retrieved: April 2024). 

California Fish and Game Commission (Commission). 2017. California Fish and Game Commission 
Tribal Committee co-management vision and definition statements, October 10, 2017. 
Available from: https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=150187&inline 
(Accessed: 24 June 2024). 

California Fish and Game Commission (Commission). 2020. California Fish and Game Commission 
co-management vision statement and definition, February 2020. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=184474 (Accessed: 24 June 2024). 

California Natural Resources Agency (CNRA). 2012. California Natural Resources Agency 
adoption of final tribal consultation policy. Available from: https://resources.ca.gov/-
/media/CNRA-Website/Files/Tribal-Policy/Final_Tribal_Policy.pdf (Accessed: 25 January 
2024). 

California Natural Resources Agency (CNRA). 2023. Lands inventory fact sheet. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=160405&inline (Accessed: 16 July 
2024). 

https://hub-calfire-forestry.hub.arcgis.com/datasets/5bc422648cf045f38d10e1630fb71a71_0/explore?location=35.090541%2C-117.796902%2C8.51
https://www.fire.ca.gov/what-we-do/fire-resource-assessment-program/gis-mapping-and-data-analytics
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=150187&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=184474


 California Department of Fish and Wildlife 

 9-4 Western Joshua Tree Conservation Plan 

California Natural Resources Agency (CNRA). 2024. Tribal Stewardship Strategy and Toolkit. 
Available from: https://resources.ca.gov/Initiatives/Tribalaffairs/TribalStewardshipStrategy 
(Accessed: 21 October 2024). 

California State Lands Commission (CSLC). 1975. Inventory of unconveyed State School Lands 
& Tide & Submerged Lands possessing significant environmental values. Available from: 
https://www.slc.ca.gov/wp-content/uploads/2018/11/1975-InvUnconveyedLands.pdf 
(Accessed: 21 May 2024). 

California State Lands Commission (CSLC). 2008. Resolution by the California State Lands 
Commission supporting the environmentally responsible development of School Lands 
under the Commission’s jurisdiction for renewable energy related projects. Available 
from: https://www.slc.ca.gov/wp-content/uploads/2018/10/Resolution.pdf (Accessed: 
7 February 2024). 

California State Lands Commission (CSLC). 2012. Report to the California State Legislature on 
the status of School Land consolidation efforts in the California desert. Available from: 
https://www.slc.ca.gov/wp-content/uploads/2018/07/SL_RpttoLeg_2012.pdf 
(Accessed: 7 February 2024). 

California State Lands Commission (CSLC). 2023. Staff report 85. Available from: 
https://slcprdwordpressstorage.blob.core.windows.net/wordpressdata/2023/02/02-28-
23_85.pdf (Accessed: 7 February 2024). 

California State Lands Commission (CSLC). 2024. School Lands. Available from: 
https://data.ca.gov/dataset/school-lands (Retrieved: 15 September 2024). 

California State Lands Commission (CSLC). n.d. About the California State Lands Commission. 
Available from: https://www.slc.ca.gov/about/ (Accessed: 7 February 2024). 

California State Parks (CSP). 2004. DPR Operations Manual: Natural Resources. Available from: 
https://www.parks.ca.gov/pages/21299/files/DOM%200300%20Natural%20Resources.pdf 
(Accessed: 24 October 2024). 

California State Parks (CSP). 2020. 2020 soil conservation standard and guidelines. Off-Highway 
Motor Vehicle Recreation Division, Sacramento, CA, USA. Available from: 
https://ohv.parks.ca.gov/pages/1140/files/Final_2020Soil_Conservation_Standard_Guidelin
es.pdf (Accessed: 26 June 2024). 

California State Parks (CSP). 2021. 2021 wildlife habitat protection plan framework. Off-
Highway Motor Vehicle Recreation Division and Natural Resources Division, Sacramento, 
CA, USA. Available from: https://ohv.parks.ca.gov/pages/1140/files/07-28-2021-5D-
Wildlife%20Habitat%20Protection%20Plan%20(WHPP)%20Framework.pdf (Accessed: 26 
June 2024). 



Chapter 9: References  

Western Joshua Tree Conservation Plan 9-5 

California State Parks (CSP). 2023. Red Rock Canyon State Park draft general plan.  

California State Parks (CSP). 2024a. California State Parks GIS Data. Available from: 
https://www.parks.ca.gov/?page_id=29682 (Retrieved: 15 September 2024). 

California State Parks (CSP). 2024b. 2024 wildlife habitat protection plan, Hungry Valley State 
Vehicular Recreation Area. Off-Highway Motor Vehicle Recreation Division and Natural 
Resources Division, Sacramento, CA, USA. Available from: 
https://ohv.parks.ca.gov/pages/1140/files/Hungry%20Valley%20SVRA_WHPP%20Public_
Draft_20240605_Optmz.pdf (Accessed: 21 June 2024). 

California State Parks (CSP). n.d. Department of Parks and Recreation State Park System: 
purpose statements. Sacramento, CA, USA. Available from: 
https://www.parks.ca.gov/pages/712/files/purpose%20statements%20report.pdf 
(Accessed: 5 February 2024). 

California Wildlife Conservation Board (WCB). n.d. Desert Conservation Program. Available 
from: https://wcb.ca.gov/Programs/Desert (Accessed: 5 February 2024). 

Clark, J. 2024. DOD, Interagency Partners Designate 5 New Sentinel Landscapes. Available 
from: https://www.defense.gov/News/News-Stories/Article/Article/3776193/ (Accessed 
22 October 2024). 

Cole, K. L., K. Ironside, J. Eischeid, G. Garfin, P. B. Duffy, and C. Toney. 2011. Past and ongoing 
shifts in Joshua tree distribution support future modeled range contraction. Ecological 
Applications 21(1):137–149. https://doi.org/10.1890/09-1800.1. 

Conservation Biology Institute. 2024. Datasets. Data Basin. Available from: 
https://databasin.org/datasets/ (Retrieved: 23 September 2024). 

Desert and Mountain Conservation Authority (DMCA), Transition Habitat Conservancy, The 
Nature Conservancy, California Department of Transportation, California energy 
Commission, and US Fish and Wildlife Service and Antelope Valley RCIS Steering 
Committee. 2021. Antelope Valley Regional Conservation Investment Strategy. 
Prepared by ICF, San Diego, CA, USA. Available from: 
https://wildlife.ca.gov/Conservation/Planning/Regional-Conservation/RCIS (Accessed: 
30 January 2024). 

De Vera, L. 2022. Update on tree shelters for Joshua tree restoration: Arthur B Ripley Desert 
Woodland State Park. California State Parks, Lancaster, CA, USA. 

https://www.parks.ca.gov/?page_id=29682
https://ohv.parks.ca.gov/pages/1140/files/Hungry%20Valley%20SVRA_WHPP%20Public_Draft_20240605_Optmz.pdf
https://doi.org/10.1890/09-1800.1


 California Department of Fish and Wildlife 

 9-6 Western Joshua Tree Conservation Plan 

Environment, Safety and Occupational Health (ESOH) and the Office of the Assistant Secretary 
of Defense for Energy, Installations, and Environment (ASD EI&E) (ESOH and ASD EI&E) . 
2022. Army Natural Resources Conservation: Army Wildland Fire. Available from: 
https://www.denix.osd.mil/army-nr/army-wildland-fire/ (Accessed: 25 June 2024). 

Esque, T. C., D. F. Shryock, G. A. Berry, F. C. Chen, L. A. DeFalco, S. M. Lewicki, B. L. 
Cunningham, E. J. Gaylord, C. S. Poage, G. E. Gantz, R. A. Van Gaalen, B. O. 
Gottsacker, A. M. McDonald, J. B. Yoder, C. I. Smith, and K. E. Nussear. 2023. 
Unprecedented distribution data for Joshua trees (Yucca brevifolia and Y. jaegeriana) 
reveal contemporary climate associations of a Mojave Desert icon. Frontiers in Ecology 
and Evolution 11:1–20. https://www.doi.org/10.3389/fevo.2023.1266892. 

Fort Independence Indian Community of Paiute Indians (FIICPI). 2024—meeting on Teams, with 
Fort Independence Indian Community of Paiute Indians and California Department of 
Fish and Wildlife on July 2, 2024, regarding the Western Joshua Tree Conservation Plan 
project.  

GreenInfo Network. 2024. California Protected Areas Database. Available from: 
https://calands.org/ (Retrieved: 15 September 2024). 

Inyo County. 2001. Goals and policies report for the Inyo County general plan. Prepared by 
Jones & Stokes, BRW, Mintier & Associates, and Applied Development Economics. 
Available from: https://www.inyocounty.us/services/planning-department/inyo-county-
general-plan (Accessed: 19 January 2024). 

Jones, T., and S. Goldrick. 2015. Petition to list the Joshua tree (Yucca brevifolia) under the 
Endangered Species Act. Petition submitted to the US Secretary of the Interior acting 
through the US Fish and Wildlife Service by WildEarth Guardians, Denver, CO, USA. 
Available from: 
https://pdf.wildearthguardians.org/site/DocServer/Joshua_tree_petition.pdf?docID=166
84 (Accessed: 26 January 2024). 

Kaiser, D. 2021. Dome fire restoration plan. National Park Service, Mojave National Preserve, 
San Bernidino County, CA, USA. 

Marine Air Ground Task Force Training Command, Marine Corps Air Ground Combat Center 
(MAGTFTC MCAGCC). 2024. Integrated natural resources management plan. 
Twentynine Palms, CA, USA.  

National Aeronautics and Space Administration (NASA). 2024. Endangered and Threatened 
Species. Available from: https://www.nasa.gov/emd/natural-resource-
management/endangered-and-threatened-species/ (Accessed: 12 February 2024). 

https://calands.org/
https://pdf.wildearthguardians.org/site/DocServer/Joshua_tree_petition.pdf?docID=16684


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-7 

National Park Service (NPS). 1995. General management plan: development concept plans: 
environmental impact statement, Joshua Tree National Park, California. Denver Service 
Center, CO, USA. Available from: 
https://ia801600.us.archive.org/29/items/generaljoshuatree00nati/generaljoshuatree00
nati.pdf (Accessed: 5 February 2024). 

National Park Service (NPS). 2000. Joshua Tree National Park: backcountry and wilderness 
management plan, an amendment to the 1995 general managemnt plan,. Available 
from: http://npshistory.com/publications/jotr/bwmp-2000.pdf (Accessed: 5 February 
2024). 

National Park Service (NPS). 2006. Management policies 2006. Available from: 
https://www.nps.gov/subjects/policy/upload/MP_2006.pdf (Accessed: 5 February 
2024). 

National Park Service (NPS). 2012. Death Valley National Park wilderness and backcountry 
stewardship plan and environmental assessment. Available from: 
https://parkplanning.nps.gov/document.cfm?documentID=47802 (Accessed: 5 
February 2024).  

National Park Service (NPS). 2017a. Foundation document. Available from: 
https://www.nps.gov/jotr/learn/management/foundation-document.htm (Accessed: 
30 January 2024). 

National Park Service (NPS). 2017b. Foundation document: Death Valley National Park, 
California, Nevada. Available from: 
https://www.nps.gov/deva/getinvolved/upload/DEVA_FD_2017_508.pdf (Accessed: 5 
February 2024). 

National Park Service (NPS). 2021a. Death Valley National Park, CA and NV: General 
Management Plan. Available from: https://www.nps.gov/deva/general-management-
plan.htm (Accessed: 5 February 2024). 

National Park Service (NPS). 2021b. Resource stewardship strategy summary: Joshua Tree 
National Park, California. Available from: 
https://www.nps.gov/jotr/learn/management/upload/JOTR_RSS_508_2021-0301.pdf 
(Accessed: 5 February 2024). 

National Park Service (NPS). 2022. Superintendent’s Compendium. Joshua Tree National Park, 
CA, USA. Available from: 
https://www.nps.gov/jotr/learn/management/superintendents-compendium.htm 
(Accessed: 5 February 2024).  

https://parkplanning.nps.gov/document.cfm?documentID=47802


 California Department of Fish and Wildlife 

 9-8 Western Joshua Tree Conservation Plan 

National Park Service (NPS). 2023. Joshua Tree National Park Announces Historic Agreement 
with Twenty-Nine Palms Band of Mission Indians. Available from: 
https://www.nps.gov/jotr/learn/news/historic-agreement-with-twenty-nine-palms-
band.htm (Accessed: 2 February 2024). 

National Park Service (NPS). 2024a. Nationa Park Service Data Categories. Available from: 
https://public-nps.opendata.arcgis.com/ (Retrieved: 15 September 2024). 

National Park Service (NPS). 2024b. Fire Safety, History, and Regime. Joshua Tree National Park, 
CA, USA. Available from: 
https://www.nps.gov/jotr/learn/nature/fireregime.htm#:~:text=The%20key%20to%20ma
naging%20fire,treatments%20designed%20to%20hasten%20recovery (Accessed: 20 
June 2024). 

National Training Center and Fort Irwin. 2006. Integrated natural resources management plan 
and environmental assessment 2006–2011. Natural and Cultural Resources Section, 
Environmental Division, Directorate of Public Works, Fort Irwin, CA, USA. 

Parker, S. S., B. S. Cohen, and J. Moore. 2018. Impact of solar and wind development on 
conservation values in the Mojave Desert. PLoS ONE 13(12):1–16. 
https://doi.org/10.1371/journal.pone.0207678. 

Randall, J. M., S. S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. MacKenzie, 
K. Klausmeyer, and S. Morrison. 2010. Mojave Desert ecoregional assessment. 
Unpublished report. The Nature Conservancy, San Francisco, CA, USA. Available from: 
https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregional_
Assessment_2010.pdf (Accessed: 2 April 2024). 

San Bernardino Council of Governments (SBCOG). 2023. Final San Bernardino County regional 
conservation investment strategy. Prepared by Dudek, Encinitas, CA, USA. Available 
from: https://wildlife.ca.gov/Conservation/Planning/Regional-Conservation/RCIS 
(Accessed: 5 May 2025). 

Sirchia, F., S. Hoffmann, and J. Wilkening. 2018. Joshua tree species status assessment. US Fish 
and Wildlife Service. Available from: https://ecos.fws.gov/ServCat/DownloadFile/169734 
(Accessed: 26 January 2024). 

Smith, C. I., L. C. Sweet, J. Yoder, M. R. McKain, K. Heyduk, and C. Barrows. 2023. Dust storms 
ahead: climate change, green energy development and endangered species in the 
Mojave Desert. Biological Conservation 277:109819. 
https://doi.org/10.1016/j.biocon.2022.109819. 

https://doi.org/10.1371/journal.pone.0207678
https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregional_Assessment_2010.pdf
https://ecos.fws.gov/ServCat/DownloadFile/169734


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-9 

US Bureau of Land Management (BLM). 1999. The California desert conservation area plan 
1980: as amended. Desert District, Riverside, CA, USA. Available from: 
https://eplanning.blm.gov/public_projects/lup/66949/82080/96344/CDCA_Plan.pdf 
(Accessed: 2 February 2024). 

US Bureau of Land Management (BLM). 2015. Land use and policies. Pages III.11-1 – III.11-40. 
DRECP proposed LUPA and Final EIS. Available from: 
https://eplanning.blm.gov/public_projects/lup/66459/20012405/250016910/III.11_Land_U
se_and_Policies.pdf (Accessed: 7 February 2024). 

US Bureau of Land Management (BLM). 2016. Desert renewable energy conservation plan: land 
use plan amendment to the California desert conservation area plan, Bishop resource 
management plan, and Bakersfield resource management plan. Available from: 
https://eplanning.blm.gov/public_projects/lup/66459/133474/163144/DRECP_BLM_LUPA.p
df (Accessed: 29 January 2024). 

US Bureau of Land Management (BLM). 2020. Re: receipt of donation letter for Rudnick 
Common allotment #05008. Letter to ReNu Resources, c/o Renewable Resources 
Group, Los Angeles, CA, USA, from Field Office Manager, Ridgecrest Field Office, 
Ridgecrest, CA. 

US Bureau of Land Management (BLM). 2024. Geospatial Business Platform. Available from: 
https://gbp-blm-egis.hub.arcgis.com (Retrieved: 20 September 2024). 

US Bureau of Land Management (BLM). n.d. BLM Fire Program. Available from: 
https://www.blm.gov/programs/fire (Accessed: 25 June 2024). 

US Bureau of Land Management (BLM) and California Department of Fish and Wildlife (CDFW). 
2012. Memorandum of understanding by and between the Bureau of Land 
Management and the California Department of Fish and Wildlife.  

US Bureau of Land Management (BLM) and California Department of Fish and Wildlife (CDFW). 
2015. Agreement by and between the United States Bureau of Land Management and 
the California Department of Fish and Wildlife. Available from: 
https://www.blm.gov/sites/default/files/docs/2022-
06/2015%20Durability%20Agreement%20BLM.CAFW_10.2.15_%20508%20compliant%20fina
l.pdf (Accessed 16 August 2024). 

https://gbp-blm-egis.hub.arcgis.com


 California Department of Fish and Wildlife 

 9-10 Western Joshua Tree Conservation Plan 

US Bureau of Land Management (BLM) and California Department of Fish and Wildlife (CDFW). 
2022. Addendum No. 5 to the master memorandum of understanding between the 
California Department of Fish And Wildlife and the Bureau of Land Management US 
Department of the Interior California state office for Sikes Act implementation of the 
portion of the Rudnick Common allotment relinquished pursuant to Public Law 112-74. 
Available from: https://www.blm.gov/sites/blm.gov/files/docs/2022-
06/Durability_Agreement_508.pdf (Accessed 3 September 2024). 

US Department of Defense (DOD). 2023. DoD natural resources program.  

US Forest Service (USFS). 2005a. Land management plan: part 2 Angeles National Forest 
strategy. R5-MB-076. Pacific Southwest Region, Vallejo, CA, USA.  

US Forest Service (USFS). 2005b. Land management plan: part 2 San Bernardino National Forest 
strategy. R5-MB-079. Pacific Southwest Region, Vallejo, CA, USA. Available from: 
https://www.fs.usda.gov/main/sbnf/landmanagement/planning (Accessed: 5 February 
2024). 

US Forest Service (USFS). 2024. Download National Datasets. Available from: 
https://data.fs.usda.gov/geodata/edw/datasets.php (Retrieved: 15 September 2024). 

US Fish and Wildlife Service (USFWS). 2023. Species status assessment report for Joshua trees 
(Yucca brevifolia and Yucca jaegeriana). Version 2.0. Pacific Southwest Region, 
Sacramento, CA, USA. Available from: 
https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua
%20Tree%20SSA_0.pdf (Accessed: 26 January 2024). 

US Fish and Wildlife Service (USFWS). n.d. Joshua Tree. Available from: 
https://www.fws.gov/species/joshua-tree-yucca-brevifolia (Accessed: 24 June 2024). 

US Navy. n.d. Integrated natural resources management plan: Naval Air Weapons Station 
China Lake, CA, USA. 

Wilder Ecological Consulting. n.d. NASA Jet Propulsion Labs GDSCC DSS-23 Antenna Site 
Survey and Clearance. Available from: https://www.wilderecological.com/projects-
wilder-ecological-consulting-biological-surveys-tortoise-monitoring-environmental-
compliance-marine/nasa-jet-propulsion-laboratories-goldstone-deep-space-
communications-complex-deep-space-antenna-site-survey-and-clearance-wilder-
ecological-consulting/ (Accessed: 12 February 2024). 

https://www.fs.usda.gov/main/sbnf/landmanagement/planning
https://data.fs.usda.gov/geodata/edw/datasets.php
https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua%20Tree%20SSA_0.pdf


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-11 

CHAPTER 3 TRADITIONAL VALUES AND USES OF WESTERN JOSHUA 
TREE BY CALIFORNIA NATIVE AMERICAN TRIBES 

Agua Caliente Tribe of Cupeño Indians (ACTCI). 2024—meeting at Kelso Depot Visitor Center, 
Kelso Dunes, CA, with Agua Caliente Tribe of Cupeño Indians and Native American 
Land Conservancy on May 15, 2024, regarding the Western Joshua Tree Conservation 
Plan project.  

Anderson, M. K. 2005. Tending the Wild: Native American Knowledge and the Management of 
California’s Natural Resources. University of California Press, Berkeley, CA, USA.  

Anderson, M. K. 2018. The use of fire by Native Americans in California. Pages 381–395 in J. W. 
van Wagtendonk, N. Sugihara, S. L. Stephens, A. E. Thode, K. E. Shaffer, J. A. Fites-
Kaufman editors. Fire in California Ecosystems. University of California Press, Berkeley and 
Los Angeles, CA, USA. 

Anderson, M. K., M. G. Barbour, and V. Whitworth. 1997. A world of balance and plenty: land, 
plants, animals, and humans in a pre-European California. California History 76(2/3):12–
47. https://doi.org/10.2307/25161661. 

Barrows, D. P. 1900. The Ethno-Botany of the Coahuilla Indians of Southern California. University 
of Chicago Press, Chicago, IL, USA. Available from: 
https://archive.org/details/ethnobotany00barrrich/page/6/mode/2up (Accessed: 24 
April 2024).  

Bean, L. J., and K. S. Saubel. 1972. Temalpakh: Cahuilla Indian Knowledge and Usage of Plants. 
Malki Museum Press, Banning, CA, USA.  

Bell, W. H., and E. F. Castetter. 1941. The utilization of yucca, sotol, and beargrass by the 
aborigines of the American Southwest. University of New Mexico Biological Series 5(5):3–
74. https://digitalrepository.unm.edu/unm_bulletin/33/.  

Blackburn, T. C., and K. Anderson. 1993. Before the Wilderness: Environmental Management by 
Native Californians. Ballena Press, Menlo Park, CA, USA.  

Braun, M., and T. Gates. 2013. Palen solar electric generating system: ethnographic report 
informing the final staff assessment. Aspen Environmental Group and California Energy 
Commission, Sacramento, CA, USA.  

Brittingham, S., and L. R. Walker. 2000. Facilitation of Yucca brevifolia recruitment by Mojave 
Desert shrubs. Western North American Naturalist 60(4):374–383. 
http://www.jstor.org/stable/41717054. 

https://digitalrepository.unm.edu/unm_bulletin/33/


 California Department of Fish and Wildlife 

 9-12 Western Joshua Tree Conservation Plan 

Churchill, A. S., F. Knollys, W. Thomson, J. Bradshaw, W. M. Williams, E. Chadwick, T. Routledge, 
V. Kullberg, G. G. Butler, and W. H. F. Traice. 1879. Paper-making materials. Journal of 
the Society of Arts 27(1374):383–384. https://www.jstor.org/stable/41326430. 

Collins, G. S., A. Brito, A. Casteel, M. Claxton, O. Hackney, J. Kershaw, A. Lubitz, J. Padilla, L. 
Paces, T. Pattison, K. T. Spicer, M. Hunter, E. V. Santiago, P. Niell, and S. Nair. 2022. The 
Forgotten Canopy: Guidebook for Workshop 1: Ecology. UCLA William Andrews Clark 
Memorial Library Core Program. Florida State Open Publishing, Tallahassee, FL, USA.  

Coville, F. V. 1892. The Panamint Indians of California. American Anthropologist 5(4):351–362. 
https://www.jstor.org/stable/658594.  

Diguet, L., and Poisson, J. 1896. The vegetation of lower California. Scientific American 
75(1):10–11. https://www.jstor.org/stable/26118571. 

Eckhardt, W. T., and M. J. Hatley. 1982. Survey, testing, and documentation: assembly and 
offense areas, live fire maneuver range, Fort Irwin, San Bernadino County, California. 
Cornerstone Research, San Diego, CA, USA. Prepared for National Park Service, 
Interagency Archeological Services Division, San Francisco, USA.  

Fernandeño Tataviam Band of Mission Indians (FTBMI). 2024—meetings in San Fernando, CA, 
with Fernandeño Tataviam Band of Mission Indians representatives and Native 
American Land Conservancy in May 2024 regarding the Western Joshua Tree 
Conservation Plan project. 

Fort Independence Indian Community of Paiute Indians (FIICPI). 2024—meeting on Teams, with 
Fort Independence Indian Community of Paiute Indians and California Department of 
Fish and Wildlife on October 7, 2024, regarding the Western Joshua Tree Conservation 
Plan project. 

Fortier, J. 2008. TEA21 rural roadside inventory: Native American consultation and 
ethnographic study, Caltrans District 7, County of Los Angeles. Department of 
Anthrolpolgy, University of San Diego, La Jolla, CA, USA. Prepared for California 
Department of Transportation under contract by Jones & Stokes/IFC International, Los 
Angeles County, CA, USA. 

Fort Yuma Quechan Indian Tribe (FYQIT). 2024—meetings on Zoom, in undisclosed locations, 
and in Bakersfield, CA, with Fort Yuma Quechan Indian Tribe and Native American Land 
Conservancy in May 2024 regarding the Western Joshua Tree Conservation Plan 
project. 

Garcia, C., and J. D. Adams, Jr. 2009. Healing with Medicinal Plants of the West: Cultural and 
Scientific Basis for Their Use. 2nd edition. Abedus Press, La Crescenta, CA, USA. 

https://www.jstor.org/stable/41326430
https://www.jstor.org/stable/26118571


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-13 

Hedges, K. 1967. Santa Ysabel ethnobotany. San Diego Museum of Man Ethnic Technology 
Notes 20.  

Keeley, J. E. 2002. Native American impacts on fire regimes of the California Coast Ranges. 
Journal of Biogeography 29(3): 303–320. https://doi.org/10.1046/j.1365-
2699.2002.00676.x. 

Kern Valley Indian Community (KVIC). 2024—meeting in Lancaster, CA, with Kern Valley Indian 
Community and Native American Land Conservancy on May 9, 2024 regarding the 
Western Joshua Tree Conservation Plan project. 

Louderback, L. A., B. M. Pavlik, and A. M. Spurling. 2013. Ethnographic and archaeological 
evidence corroborating Yucca as a food source, Mojave Desert, USA. Journal of 
Ethnobiology 33(2):281–297. https://doi.org/10.2993/0278-0771-33.2.281. 

McDaniel, E. C., A. Leventhal, D. DiGiuseppe, M. Atwood, D. Grant, R. Cambra, C. Nijmeh, M. V. 
Arellano, S. Guzman-Schmidt, G. E. Gomez, and N. Sanchez. 2012. Final report on the 
archaeological field work conducted on a portion of the Kiriṭ-smin ’ayye Sokṓte 
Tápporikmatka [place of Yerba Buena and Laurel trees site] CA-SCL-895 (Blauer Ranch), 
located within the Evergreen Valley District, San Jose, Santa Clara County, CA. With 
contributions by E. Bartelink, B. Kemp, C. Monroe, J. Geary, and O. Kaya. Prepared for 
San Jose State University, Department of Anthropology, the Muwekma Ohlone Tribe of 
the San Francisco Bay Area, and College of Social Sciences Research Foundation. 

Murphey, E. V. A. 1959. Indian Uses of Native Plants. Meyerbooks, Glenwood, IL, USA. 

Palmer, E. 1878. Plants used by the Indians of the United States. The American Naturalist 
12(9):593–606. https://www.jstor.org/stable/2447746. 

Price, B. A., A. G. Gold, B. S. Tejada, D. D. Earle, S. Griset, J. B. Lloyd, M. Baloian, N. Valente, V. 
S. Popper, and L. Anderson. 2009. The archaeology of CA-LAN-192: Lovejoy Springs and 
western Mojave Desert prehistory. Applied EarthWorks., Fresno, CA, USA. Prepared for 
the County of Los Angeles, Department of Public Works, Alhambra, CA, USA. 

Rinkevich, S., K. Greenwood, and C. Leonetti. 2011. Traditional Ecological Knowledge for 
Application by Service Scientists. US Fish and Wildlife Service, Arlington, VA, USA. 
Available from: https://www.fws.gov/sites/default/files/documents/Traditional-
Ecological-Knowledge-for-Application-by-Service-Scientists.pdf (Accessed: 7 July 2024).  

Roos, C. I., T. W. Swetnam, T. J. Ferguson, M. J. Liebmann, R. A. Loehman, J. R. Welch, E. Q. 
Margolis, C. H. Guiterman, W. C. Hockaday, M. J. Aiuvalasit, J. Battillo, J. Farella, and C. 
A. Kiahtipes. 2021. Native American fire management at an ancient wildland-urban 
interface in the southwest United States. PNAS 118(4)e2018733118. 
https://doi.org/10.1073/pnas.2018733118. 

https://doi.org/10.1046/j.1365-2699.2002.00676.x
https://doi.org/10.2993/0278-0771-33.2.281
https://www.jstor.org/stable/2447746
https://www.fws.gov/sites/default/files/documents/Traditional-Ecological-Knowledge-for-Application-by-Service-Scientists.pdf
https://doi.org/10.1073/pnas.2018733118


 California Department of Fish and Wildlife 

 9-14 Western Joshua Tree Conservation Plan 

Schelenz, R. 2022. How the Indigenous practice of ‘good fire’ can help our forests thrive. 
University of California, Office of the President. Available from: 
https://www.universityofcalifornia.edu/news/how-indigenous-practice-good-fire-can-
help-our-forests-thrive (Accessed: 6 June 2024). 

Secretariat of the Convention of Biological Diversity. 2021. Traditional knowledge and the 
convention on biological diversity. Montreal Quebec, Canada. Available from: 
https://www.cbd.int/doc/publications/8j-brochure-en.pdf (Accessed: 7 June 2024). 

Steward, J. H. 1933. Ethnography of the Owens Valley Paiute. University of California 
Publications in American Archaeology and Ethnology 33(3):233–350. 
https://digicoll.lib.berkeley.edu/record/82907?v=pdf. 

Stewart, O. C. 2002. Forgotten Fires: Native Americans and the Transient Wilderness. H. T. Lewis 
and M. K. Anderson, editors. University of Oklahoma Press, Norman, OK, USA. 

Stickel, E. G., L. J. Weinman-Roberts, R. Berger, and P. Hopa. 1980. An overview of the cultural 
resources of the western Mojave Desert. Environmental Research Archaeologists: A 
Scientific Consortium, Los Angeles, CA, USA. Prepared for the Bureau of Land 
Management, Riverside, CA, USA. 

Stoffle, R., R. Arnold, and K. V. Vlack. 2022. Landscape is alive: Nuwuvi [Paiute] pilgrimage and 
power places in Nevada. Land 11(8):1–33. https://doi.org/10.3390/land11081208. 

Stoffle, R. W., M. J. Evans, D. B. Halmo, W. E. Niles, and J. T. O’Farrell. 1989. Native American 
plant resources in the Yucca Mountain area, Nevada. Institue for Social Research, 
Univesity of Michigan, Ann Arbor, MI, USA and EG&G Energy Measurements, Goelta, 
CA, USA. Prepared for US Department of Energy, Nevada Operations Office, under 
Contract No. DE-AC08-87NV10576 by Science Applications International Corporation, 
Las Vegas, NV, USA.  

Stoffle, R. W., D. B. Halmo, M. J. Evans, and J. E. Olmsted. 1990. Calculating the cultural 
significance of American Indian plants: Paiute and Shoshone ethnobotany at Yucca 
Mountain, Nevada. American Anthropologist 92(2):416–432. 
http://www.jstor.org/stable/680153.  

Tübatulabals of Kern Valley (Tübatulabals). 2024—meeting in Kern Valley, CA, with 
Tübatulabals of Kern Valley and Native American Land Conservancy on May 10, 2024 
regarding the Western Joshua Tree Conservation Plan project.  

Vale, T. R. 2002. Fire, Native Peoples, and the Natural Landscape. 2nd edition. Island Press, 
Washington, DC, USA. 

https://digicoll.lib.berkeley.edu/record/82907?v=pdf
https://doi.org/10.3390/land11081208


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-15 

Voegelin, E. W. 1938. Tübatulabal ethnography. Anthropological Records 2(1)1–90. 
https://digicoll.lib.berkeley.edu/record/84114?ln=en&v=pdf. 

Webber, J. M. 1953. Yuccas of the Southwest. Agriculture Monograph No. 17., US Department 
of Agriculture. US Government Printing Office, Washington, DC, USA. 

Wilken, M.A. 2012. An ethnobotany of Baja California’s Kumeyaay Indians. Thesis, San Diego 
State University, San Diego, CA, USA.  

Zigmond, M. L. 1978. Kawaiisu basketry. The Journal of California Anthropology 5(2)199–215. 

Zigmond, M. L. 1981. Kawaiisu Ethnobotany. University of Utah Press, Salt Lake City, UT, USA. 

CHAPTER 4 SUMMARY OF RESOURCE CONDITIONS 
Abella, S. R., K. H. Berry, and S. Ferrazzano. 2023. Techniques for restoring damaged Mojave 

and western Sonoran habitats, including those for threatened desert tortoises and 
Joshua trees. Desert Plants 38(2):4–52.  

Antolin, M. F., and C. Strobeck. 1985. The population genetics of somatic mutation in plants. 
The American Naturalist 126(1):52–62. https://doi.org/10.1086/284395. 

Barger, K. 2024. Enhancing enforcement and response to illegal mulch dumping and fires. 
Motion by Supervisor Kathryn Barger on behalf of the Board of Supervisors, Los Angeles 
County, CA, USA. 

Barron, J. A., L. Huesser, T. Herbert, and M. Lyle. 2003. High-resolution climatic evolution of 
coastal northern California during the past 16,000 years. Paleoeceanography 18(1):20-
4–20-14. https://doi.org/10.1029/2002PA000768. 

Barrows, C. W., J. Hoines, K. D. Fleming, M. S. Vamstad, M. Murphy-Mariscal, K. Lalumiere, and 
M. Harding. 2014. Designing a sustainable monitoring framework for assessing impacts 
of climate change at Joshua Tree National Park, USA. Biodiversity and Conservation 
23:3263–3285. https://doi.org/10.1007/s10531-014-0779-2. 

Barrows, C. W., and M. L. Murphy-Mariscal. 2012. Modeling impacts of climate change on 
Joshua trees at their southern boundary: how scale impacts predictions. Biological 
Conservation 152:29–36. https://doi.org/10.1016/j.biocon.2012.03.028. 

Barve, V. V., L. Brenskelle, D. Li, B. J. Stucky, N. V. Barve, M. M. Hantak, B. S. McLean, D. J. Paluh, 
J. A. Oswald, M. W. Belitz, R. A. Folk, and R. P. Guralnick. 2020. Methods for broad‐scale 
plant phenology assessments using citizen scientists’ photographs. Applications in Plant 
Sciences 8(1):e11315. https://www.doi.org/10.1002/aps3.11315.  

https://digicoll.lib.berkeley.edu/record/84114?ln=en&v=pdf
https://doi.org/10.1086/284395
https://doi.org/10.1029/2002PA000768
https://doi.org/10.1007/s10531-014-0779-2
https://doi.org/10.1016/j.biocon.2012.03.028
https://www.doi.org/10.1002/aps3.11315


 California Department of Fish and Wildlife 

 9-16 Western Joshua Tree Conservation Plan 

Bedsworth, L., D. Cayan, G. Franco, L. Fisher, and S. Ziaja. 2018. California’s fourth climate 
change assessment: statewide summary report. California Governor’s Office of 
Planning and Research, Scripps Institution of Oceanography, California Energy 
Commission, California Public Utilities Commission. 

Belnap, J., J. H. Kaltenecker, R. Rosentreter, J. Williams, S. Leonard, and D. Eldridge. 2001. 
Biological soil crusts: ecology and management. Technical reference 1730-2. Bureau of 
Land Management, Denver, CO, USA. Available from: 
https://www.ntc.blm.gov/krc/system/files?file=legacy/uploads/2939/CrustManual.pdf 
(Accessed: 21 July 2024). 

Birker, Cheryl. Seed Conservation Program Manager. California Botanic Garden, Claremont, 
CA. 2021—email sent to Kelly Schmoker-Stanphill from California Department of Fish and 
Wildlife from Cheryl Birker on April 5, 2021, regarding Yucca brevifolia germination. 

Blank, R. R. 2009. Intraspecific and interspecific pair-wise seedling competition between exotic 
annual grasses and native perennials: plant-soil relationships. Plant and Soil 326:331–343. 
https://doi.org/10.1007/s11104-009-0012-3. 

Blankenship, K., R. Swaty, K. R. Hall, S. Hagen, K. Pohl, A. S. Hunt, J. Patton, L. Frid, and J. Smith. 
2021. Vegetation dynamics models: a comprehensive set for natural resource 
assessment and planning in the United States. Ecosphere 12(4):e03484. 
https://doi.org/10.1002/ecs2.3484. 

Bloom, P. H., R. G. Barton, and M. J. Kuehn. 2023. Swainson’s hawk nesting population in the 
Antelope Valley of the western Mojave Desert, California. Western Birds 54(1):32–43. 
https://doi.org/10.21199/WB54.1.3. 

Bonner, F. T., and R. P. Karrfalt, editors. 2008. The woody plant seed manual. Agriculture 
handbook 727. US Forest Service, Washington, DC, USA. 

Borchert, M. 2016. Rodent removal of fallen Joshua tree (Yucca brevifolia) fruits. Bulletin of the 
Southern California Academy of Sciences 115(3):146–155. https://doi.org/10.3160/0038-
3872-115.3.146. 

Borchert, M. 2022. Postfire seedling establishment of desert peach (Prunus fasciculata) and 
Joshua tree (Yucca brevifolia) from simulated seed caches in the Mojave Desert. 
Western North American Naturalist 82(1):107–116. https://doi.org/10.3398/064.082.0110. 

Borchert, M. I., and L. A. DeFalco. 2016. Yucca brevifolia fruit production, predispersal seed 
predation, and fruit removal by rodents during two years of contrasting reproduction. 
American Journal of Botany 103(5):830–836. https://doi.org/10.3732/ajb.1500516. 

https://doi.org/10.1007/s11104-009-0012-3
https://doi.org/10.1002/ecs2.3484
https://doi.org/10.21199/WB54.1.3
https://doi.org/10.3160/0038-3872-115.3.146
https://doi.org/10.3398/064.082.0110
https://doi.org/10.3732/ajb.1500516


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-17 

Borge, A. 2018. Alfalfa Industry. Available from: https://www.lancastermoah.org/single-
post/alfalfa-industry (Accessed: 16 January 2024). 

Bowker, M. A. 2007. Biological soil crust rehabilitation in theory and practice: an 
underexploited opportunity. Restoration Ecology 15(1):13–23. 
https://doi.org/10.1111/j.1526-100X.2006.00185.x. 

Bowns, J. E. 1973. An autecological study of blackbrush (Coleogyne ramosissima torr.) in 
southwestern Utah. Dissertation, Utah State University, Logan, UT, USA. 

Brenskelle, L., V. Barve, L. Majure, R. P. Guralnick, and D. Li. 2021. Predicting phenological 
anomaly: a case study of Yucca in the southwestern United States. Preprint in review. 
https://doi.org/10.21203/rs.3.rs-548860/v1. 

Brittingham, S., and L. R. Walker. 2000. Facilitation of Yucca brevifolia recruitment by Mojave 
Desert shrubs. Western North American Naturalist 60(4):374–383. 
https://www.jstor.org/stable/41717054. 

Brooks, M. L. 2000. Competition between alien annual grasses and native annual plants in the 
Mojave Desert. The American Midland Naturalist 144(1):92–108. 
https://doi.org/10.1674/0003-0031(2000)144[0092:CBAAGA]2.0.CO;2. 

Brooks, M. L., and K. H. Berry. 2006. Dominance and environmental correlates of alien annual 
plants in the Mojave Desert, USA. Journal of Arid Environments 67(Supplement):100–124. 
https://doi.org/10.1016/j.jaridenv.2006.09.021. 

Brooks, M. L., R. A. Minnich, and J. R. Matchett. 2018. Southeastern deserts bioregion. Pages 
353–378 in J. W. van Wagtendonk, N. G. Sugihara, S. L. Stephens, A. E. Thode, K. E. 
Shaffer, and J. A. Fites-Kaufman, editors. Fire in California’s Ecosystems. 2nd edition. 
University of California Press, Berkeley, CA, USA. 

Bureau of Land Management (BLM). 2016a. Desert renewable energy conservation plan. 
Available from: https://eplanning.blm.gov/eplanning-ui/project/66459/570 (Accessed: 
9 February 2024). 

Bureau of Land Management (BLM). 2016b. California 2016 DRECP ROD. Available from: 
https://drecp.databasin.org/datasets/15fbd81db7984c22be7fc144fc262c47/ 
(Accessed: 6 Jun 2024). 

Bureau of Land Management (BLM). n.d. Geospatial Program. Available from: 
https://www.blm.gov/services/geospatial#:~:text=This%20map%20shows%20data%20cr
eated%20and%20maintained%20by%20the%20BLM (Accessed: 16 September 2024). 

https://doi.org/10.1111/j.1526-100X.2006.00185.x
https://doi.org/10.21203/rs.3.rs-548860/v1
https://www.jstor.org/stable/41717054
https://doi.org/10.1674/0003-0031(2000)144[0092:CBAAGA]2.0.CO;2
https://doi.org/10.1016/j.jaridenv.2006.09.021


 California Department of Fish and Wildlife 

 9-18 Western Joshua Tree Conservation Plan 

Butterflies and Moths of North America. 2023. Yucca Giant-Skipper Megathymus yuccae 
(Boisduval & Leconte, [1837]). Available from: 
https://www.butterfliesandmoths.org/species/Megathymus-yuccae (Accessed: 25 
January 2024). 

California Department of Fish and Wildlife (CDFW). 2022. Report to the Fish and Wildlife 
Commission: status review of western Joshua tree (Yucca brevifolia). State of California, 
Natural Resources Agency, Sacramento, CA, USA. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=201995&inline (Accessed: 15 
January 2024). 

California Department of Fish and Wildlife (CDFW). n.d. Wildlife Habitats – California Wildlife 
Habitat Relationships System. Sacramento, CA, USA. Available from: 
https://wildlife.ca.gov/Data/CWHR/Wildlife-Habitats (Accessed: 19 September 2024).  

California Department of Forestry and Fire Protection (CAL FIRE). 2022. California vegetation by 
wildlife habitat relationship type. Available from: https://www.fire.ca.gov/Home/What-
We-Do/Fire-Resource-Assessment-Program/GIS-Mapping-and-Data-Analytics 
(Retrieved: 29 January 2024). 

California Department of Forestry and Fire Protection (CAL FIRE). 2023. Fire Perimeters. 
Available from: https://www.fire.ca.gov/what-we-do/fire-resource-assessment-
program/fire-perimeters (Retrieved: 2 February 2024). 

California Department of Forestry and Fire Protection (CAL FIRE). 2024. Bridge Fire. Available 
from: https://www.fire.ca.gov/incidents/2024/9/8/bridge-fire (Retrieved: 25 September 
2024). 

California Department of Housing and Community Development (HCD). 2022. 2022 statewide 
housing plan: a home for every Californian. Available from: 
https://storymaps.arcgis.com/stories/94729ab1648d43b1811c1698a748c136 (Accessed: 
22 January 2024). 

California Invasive Plant Council (Cal-IPC). 2021. Plant Assessment Form: Oncosiphon pilulifer. 
Available from: https://www.cal-ipc.org/plants/paf/oncosiphon-pilulifer/ (Accessed: 16 
August 2024).  

California Invasive Plant Council (Cal-IPC). n.d.-a. About Invasive Plants. Available from: 
https://www.cal-
ipc.org/plants/impact/#:~:text=Definition%20of%20Invasive%20Plants%20Cal-
IPC%20defines%20invasive%20plants,harm%20to%20the%20environment%2C%20econo
my%2C%20or%20human%20health (Accessed: 26 April 2024). 

https://www.fire.ca.gov/Home/What-We-Do/Fire-Resource-Assessment-Program/GIS-Mapping-and-Data-Analytics
https://www.fire.ca.gov/incidents/2024/9/8/bridge-fire
https://www.cal-ipc.org/plants/paf/oncosiphon-pilulifer/
https://www.cal-ipc.org/plants/impact/#:~:text=Definition%20of%20Invasive%20Plants%20Cal-IPC%20defines%20invasive%20plants,harm%20to%20the%20environment%2C%20economy%2C%20or%20human%20health


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-19 

California Invasive Plant Council (Cal-IPC). n.d.-b. CalWeedMapper. Available from: 
https://www.cal-ipc.org/resources/calweedmapper/ (Accessed: 2 February 2024).  

California Invasive Plant Council (Cal-IPC). n.d.-c. About the Cal-IPC Inventory. Available from: 
https://www.cal-ipc.org/plants/inventory/about-the-inventory/ (Accessed: 26 April 2024).  

Charlton, D., and P. Rundel. 2017. The vegetation and flora of Edwards Air Force Base, western 
Mojave Desert, California. Aliso: A Journal of Systematic and Floristic Botany 35(2):51–68. 
https://doi.org/10.5642/aliso.20173502.02. 

Clark, J. S., B. Beckage, P. Camill, B. Cleveland, J. HilleRisLambers, J. Lichter, J. McLachlan, J. 
Mohan, and P. Wyckoff. 1999. Interpreting recruitment limitation in forests. American 
Journal of Botany 86(1):1–16. https://doi.org/10.2307/2656950. 

Clark, C. J., J. R. Poulsen, D. J. Levey, and C. W. Osenberg. 2007. Are plant populations seed 
limited? A critique and meta‐analysis of seed addition experiments. The American 
Naturalist 170(1):128–142. https://doi.org/10.1086/518565. 

Cole, K. L., and S. T. Arundel. 2005. Carbon isotopes from fossil packrat pellets and elevational 
movements of Utah agave plants reveal Younger Dryas cold period in Grand Canyon, 
Arizona. Geology 33(9):713–716. https://doi.org/10.1130/G21769.1. 

Cole, K. L., K. Ironside, J. Eischeid, G. Garfin, P. B. Duffy, and C. Toney. 2011. Past and ongoing 
shifts in Joshua tree distribution support future modeled range contraction. Ecological 
Applications 21(1):137–149. https://doi.org/10.1890/09-1800.1. 

Comanor, P. L., and W. H. Clark. 2000. Preliminary growth rates and a proposed age-form 
classification for the Joshua tree, Yucca brevifolia (Agavaceae). Haseltonia 7(7):37–46. 

Cornett, J. 1997. Giant Joshua trees. Abstracts from proceedings on the 1997 Desert Research 
Symposium. San Bernardino County Museum Association Quarterly 30–31. 

Cornett, J. W. 2006. Rapid demise of giant Joshua trees. Field trip guide and abstracts from 
proceedings of the Desert Symposium. Making Tracks Across the Southwest 72–73. 

Cornett, J. W. 2022. Joshua tree mortality and recovery after the Dome Fire, Mojave National 
Preserve. Field guide and proceedings of the Desert Symposium 185–189. 

Crabb, B. A., and O. Pellmyr. 2006. Impact of the third trophic level in an obligate mutualism: 
do Yucca plants benefit from parasitoids of yucca moths? International Journal of Plant 
Sciences 167(1):119–124. https://doi.org/10.1086/497844.  

Crosswhite, F. S., and C. D. Crosswhite. 1984. A classification of life forms of the Sonoran Desert, 
with emphasis on the seed plants and their survival strategies. Desert Plants 5.4:131–136. 
https://repository.arizona.edu/handle/10150/552239. 

https://www.cal-ipc.org/plants/inventory/about-the-inventory/
https://doi.org/10.5642/aliso.20173502.02
https://doi.org/10.2307/2656950
https://doi.org/10.1086/518565
https://doi.org/10.1130/G21769.1
https://doi.org/10.1890/09-1800.1
https://doi.org/10.1086/497844
https://repository.arizona.edu/handle/10150/552239


 California Department of Fish and Wildlife 

 9-20 Western Joshua Tree Conservation Plan 

DeFalco, L. A., D. R. Bryla, V. Smith‐Longozo, and R. S. Nowak. 2003. Are Mojave Desert annual 
species equal? Resource acquisition and allocation for the invasive grass Bromus 
madritensis subsp. rubens (Poaceae) and two native species. American Journal of 
Botany 90(7):1045–1053. https://doi.org/10.3732/ajb.90.7.1045. 

DeFalco, L. A., and T. C. Esque. 2014. Soil seed banks: preserving native biodiversity and 
repairing damaged desert shrublands. Fremontia 42(2):20–23. 
https://pubs.usgs.gov/publication/70104777. 

DeFalco, L. A., T. C. Esque, S. J. Scoles-Sciulla, and J. Rodgers. 2010. Desert wildfire and severe 
drought diminish survivorship of the long-lived Joshua tree (Yucca brevifolia; 
Agavaceae). American Journal of Botany 97(2):243–250. 
https://doi.org/10.3732/ajb.0900032. 

DeFalco, L. A., G. C. J. Fernandez, and R. S. Nowak. 2007. Variation in the establishment of a 
non-native annual grass influences competitive interactions with Mojave Desert 
perennials. Biological Invasions 9:293–307. https://doi.org/10.1007/s10530-006-9033-5. 

De Vera, L. 2022. Update on tree shelters for Joshua tree restoration: Arthur B Ripley Desert 
Woodland State Park. California State Parks, Lancaster, CA, USA. 

Dole, K. P., M. E. Loik, and L. C. Sloan. 2003. The relative importance of climate change and 
the physiological effects of CO2 on freezing tolerance for the future distribution of 
Yucca brevifolia. Global and Planetary Change 36(1–2):137–146. 
https://doi.org/10.1016/S0921-8181(02)00179-0. 

Ecological Classification and Mapping Task Team (ECOMAP). 1993. National hierarchical 
framework of ecological units. Unpublished administrative paper. US Forest Service, 
Washington, DC, USA. Cited in USFS 1994. 

Eriksson, O., and J. Ehrlén. 2012. Seedling recruitment and population ecology. Pages 239 – 254 
in M.A. Leck, V. T. Parker, and R. L. Simpson, editors. Seedling Ecology and Evolution. 
Cambridge University Press, Cambridge, England. 

Esque, Todd. Research Ecologist. US Geological Society, Western Ecological Research 
Center,Riverside, CA. 2022—Teams call between Julie Simonsen, US Fish and Wildlife 
Service Biologist, and Todd Esque, US Geological Society Research Ecologist, regarding 
Joshua trees’ distribution, ecology, and threats for the draft revision of the Joshua tree 
Species Status Assessment (SSA). Multiple calls between February 7, 2022, and April 22, 
2022, including Bradd Bridges, Carlsbad Fish and Wildlife Office Listing and Recovery 
Division Supervisor, and Judy Che-Castaldo, Headquarters Branch of SSA Science 
Support. Cited in USFWS 2023. 

https://doi.org/10.3732/ajb.90.7.1045
https://pubs.usgs.gov/publication/70104777
https://doi.org/10.3732/ajb.0900032
https://doi.org/10.1007/s10530-006-9033-5
https://doi.org/10.1016/S0921-8181(02)00179-0


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-21 

Esque, T. C., D. F. Haines, L. A. DeFalco, J. E. Rodgers, K. A. Goodwin, and S. J. Scoles. 2003. 
Mortality of adult Joshua trees (Yucca brevifolia) due to small mammal herbivory at 
Joshua Tree National Park, California. US Geological Survey, Western Ecological 
Research Center, Las Vegas Field Station, Hendersonm, NV, USA and National Park 
Service, Point Reyes National Seashore, Point Reyes Station, CA, USA. Prepared for Bert 
Frost, National Park Service, Research Coordinator, Great Basin Cooperative Ecosystem 
Studies Unit, University of Nevada, Reno, NV, USA. 

Esque, T. C., P. A. Medica, D. F. Shryock, L. A. DeFalco, R. H. Webb, and R. B. Hunter. 2015. 
Direct and indirect effects of environmental variability on growth and survivorship of 
pre-reproductive Joshua trees, Yucca brevifolia Engelm. (Agavaceae). American 
Journal of Botany 102(1):85–91. https://doi.org/10.3732/ajb.1400257. 

Esque, T. C., B. Reynolds, L. A. DeFalco, and B. A. Waitman. 2010. Demographic studies of 
Joshua trees in Mojave Desert National Parks: demography with emphasis on 
germination and recruitment. Mojave National Preserve Science Newsletter 1:9–12. 

Esque, T. C., D. F. Shryock, G. A. Berry, F. C. Chen, L. A. DeFalco, S. M. Lewicki, B. L. 
Cunningham, E. J. Gaylord, C. S. Poage, G. E. Gantz, R. A. Van Gaalen, B. O. 
Gottsacker, A. M. McDonald, J. B. Yoder, C. I. Smith, and K. E. Nussear. 2023. 
Unprecedented distribution data for Joshua trees (Yucca brevifolia and Y. jaegeriana) 
reveal contemporary climate associations of a Mojave Desert icon. Frontiers in Ecology 
and Evolution 11:1–20. https://doi.org/10.3389/fevo.2023.1266892. 

Flood, N. J. 2020. Scott’s oriole (Icterus parisorum), version 1.0. In A. F. Poole and F. B. Gill, 
editors. Birds of the World. Cornell Lab of Ornithology, Ithaca, NY, USA. Available from: 
https://birdsoftheworld.org/bow/species/scoori/cur/introduction (Accessed January 24, 
2024). 

Frakes, Neil. Vegetation Manager. Joshua Tree National Park, CA. 2021—discussion between 
Jeb Bjerke of California Department of Fish and Wildlife and Neil Frakes at Covington 
Flats in Joshua Tree National Park on January 20, 2021, on conditions in Joshua Tree 
National Park including invasive species infestations.  

Fujita, K. S., Z. H. Ancona, L. A. Kramer, M. Straka, T. E. Gautreau, C. P. Garrity, D. Robson, J. E. 
Diffendorfer, and B. Hoen. 2023. United States Large-Scale Solar Photovoltaic Database. 
v. 10, data release. US Geological Survey and Lawrence Berkeley National Laboratory. 
Available from: https://doi.org/10.5066/P9IA3TUS (Retrieved: 8 July 2024). 

Garfin, G., A. Jardine, R. Merideth, M. Black, and S. LeRoy, editors. 2013. Assessment of climate 
change in the southwest United States: a report prepared for the National Climate 
Assessment. A report by the Southwest Climate Alliance. Island Press, Washington, DC, 
USA. Available from: https://swccar.arizona.edu/sites/default/files/2022-05/SW-NCA-
color-FINALweb.pdf (Accessed: 15 February 2024). 

https://doi.org/10.3732/ajb.1400257
https://doi.org/10.3389/fevo.2023.1266892
https://doi.org/10.5066/P9IA3TUS


 California Department of Fish and Wildlife 

 9-22 Western Joshua Tree Conservation Plan 

Gilliland, K. D., N. J. Huntly, and J. E. Anderson. 2006. Age and population structure of Joshua 
trees (Yucca brevifolia) in the northwestern Mojave Desert. Western North American 
Naturalist 66(2):202–208. https://doi.org/10.3398/1527-
0904(2006)66[202:AAPSOJ]2.0.CO;2. 

Grubb, P. J. 1977. The maintenance of species-richness in plant communities: the importance 
of the regeneration niche. Biological Reviews 52(1):107–145. 
https://doi.org/10.1111/j.1469-185X.1977.tb01347.x. 

Gucker, C. L. 2006. Yucca brevifolia. Fire Effects Information System. US Forest Service, Rocky 
Mountain Research Station, Fire Sciences Laboratory, Missoula, MT, USA. Available from: 
https://www.fs.usda.gov/database/feis/plants/tree/yucbre/all.html (Accessed: 24 
January 2024). 

Haddad, N. M., L. A. Brudvig, J. Clobert, K. F. Davies, A. Gonzalez, R. D. Holt, T. E. Lovejoy, J. O. 
Sexton, M. P. Austin, C. D. Collins, W. M. Cook, E. I. Damschen, R. M. Ewers, B. L. Foster, C. 
N. Jenkins, A. J. King, W. F. Laurance, D. J. Levey, C. R. Margules, B. A. Melbourne, A. O. 
Nicholls, J. L. Orrock, D. -X. Song, and J. R. Townshend. 2015. Habitat fragmentation and 
its lasting impact on Earth’s ecosystems. Science Advances: Applied Ecology 
1(2):e1500052. https://doi.org/10.1126/sciadv.1500052. 

Harrower, J., and G. S. Gilbert. 2018. Context-dependent mutualisms in the Joshua tree–yucca 
moth system shift along a climate gradient. Ecosphere 9(9):e02439. 
https://doi.org/10.1002/ecs2.2439. 

Harrower, J. T., and G. S. Gilbert. 2021. Parasitism to mutualism continuum for Joshua trees 
inoculated with different communities of arbuscular mycorrhizal fungi from a desert 
elevation gradient. PLoS ONE 16(8):e0256068. 
https://doi.org/10.1371/journal.pone.0256068. 

Heacox, Scott. Field Biologist (focus: entomology). Center for Conservation Biology 
Department, University of Riverside, CA. 2024—virtual meeting with Andrew Kaiser and 
Jo Hearty of California Department of Fish and Wildlife on April 19, 2024, to provide 
information on the yucca weevil. 

Hereford, R., R. H. Webb, and C. I. Longpre. 2004. Precipitation history of the Mojave Desert 
region, 1893–2001. J. W. Hendley II, editor. US Geological Survey, Flagstaff, AZ, USA. 

Hess, W. J., and B. G. Baldwin. 2022. Yucca brevifolia Revision 10. Jepson eFlora, Berkeley, CA, 
USA. Available from: https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=48766 
(Accessed: 27 May 2024). 

https://doi.org/10.3398/1527-0904(2006)66[202:AAPSOJ]2.0.CO;2
https://doi.org/10.1111/j.1469-185X.1977.tb01347.x
https://www.fs.usda.gov/database/feis/plants/tree/yucbre/all.html
Fire Effects Information System


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-23 

Hoen, B. D., J. E. Diffendorfer, J. T. Rand, L. A. Kramer, C. P. Garrity, and H. E. Hunt. 2018. United 
States Wind Turbine Database. Version 7.1, data release. US Geological Survey, 
American Clean Power Association, and Lawrence Berkeley National Laboratory. 
Available from: https://doi.org/10.5066/F7TX3DN0 (Retrieved: 19 September 2024). 

Hoffman, A. A., and C. M. Sgrò. 2011. Climate change and evolutionary adaptation. Nature 
470(7335):479–485. https://doi.org/10.1038/nature09670. 

Holmgren, C. A., J. L. Betancourt, and K. A. Rylander. 2010. A long-term vegetation history of 
the Mojave–Colorado desert ecotone at Joshua Tree National Park. Journal of 
Quaternary Science 25(2):222–236. https://doi.org/10.1002/jqs.1313. 

Huning, J. R., and R. M. Petersen. 1973. Use of Yucca brevifolia as a surrogate for detection of 
near-surface moisture retention. University of California technical report N-73-1. 
Department of Geography, University of California, Riverside, CA, USA.  

Intergovernmental Panel on Climate Change (IPCC). 2023. Summary for policymakers. Pages 
1–24 in The Core Writing Team, H. Lee, and J. Romero, editors. Climate Change 2023: 
Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Geneva, Switzerland. 
Available from: https://doi.org/10.59327/IPCC/AR6-9789291691647 (Accessed 31 
October 2024). 

Jaeger, E. C. 1965. The California Deserts. Stanford University Press, Stanford, CA, USA. 

Joshua Tree National Park (JTNP). 2017. FWS-L&R 2017-07-031: Request for information on the 
Joshua tree (Yucca brevifolia, Yucca jaegeriana). Twentynine Palms, CA, USA. Letter 
memorandum to field supervisor, Carlsbad Fish and Wildlife Office, Carlsbad, CA, USA. 

Kaiser, Andrew. Senior Environmental Scientist (Specialist)/Project Manager of Western Joshua 
Tree Conservation Plan. California Department of Fish and Wildlife, Sacramento, CA. 
2024— comment in Western Joshua Tree Conservation Plan from Andrew Kaiser, 
providing estimate for eastern Joshua tree burned in the 2020 Dome Fire. 

Keeley, J. E., W. J. Bond, R. A. Bradstock, J. G. Pausas, and P. W. Rundel. 2012. Fire in 
Mediterranean Ecosystems: Ecology, Evolution and Management. Cambridge 
University Press, New York, NY, USA. 

Kelly, D., and V. L. Sork. 2002. Mast seeding in perennial plants: why, how, where? Annual 
Review of Ecology and Systematics 33:427–447. 
https://doi.org/10.1146/annurev.ecolsys.33.020602.095433. 

https://doi.org/10.1038/nature09670
https://doi.org/10.1002/jqs.1313
https://doi.org/10.1146/annurev.ecolsys.33.020602.095433


 California Department of Fish and Wildlife 

 9-24 Western Joshua Tree Conservation Plan 

Kidron, G. J., B. Xiao, and I. Benenson. 2020. Data variability or paradigm shift? Slow versus fast 
recovery of biological soil crusts-a review. Science of the Total Environment 721:137683. 
https://doi.org/10.1016/j.scitotenv.2020.137683. 

Krantz, Timothy. Professor Emeritus. Environmental Studies Program, University of Redlands, CA. 
2021—email from Timothy Krantz sent to California Department of Fish and Wildlife on 
September 16, 2021, to provide comments on the western Joshua tree species status 
review including on development within the range of western Joshua tree in California.  

LANDFIRE. 2023. Vegetation Condition Class. Multi-organizational program between US 
Department of Interior Office of Wildland Fire, US Forest Service Fire and Aviation 
Management, US Geological Survey Earth Resources Observation and Science Center, 
The Nature Conservancy North America Science Team, US Forest Service Rocky 
Mountain Research Station, and US Forest Service Forest Inventory and Analysis. 
Available from: https://landfire.gov/vegetation/vcc (Retrieved: 21 May 2024). 

LANDFIRE. 2024. Historical Fire Regime. Multi-organizational program between US Department 
of Interior Office of Wildland Fire, US Forest Service Fire and Aviation Management, US 
Geological Survey Earth Resources Observation and Science Center, The Nature 
Conservancy North America Science Team, US Forest Service Rocky Mountain Research 
Station, and US Forest Service Forest Inventory and Analysis. Available from: 
https://landfire.gov/fire-regime (Retrieved: 21 May 2024). 

Legras, E. C., S. B. Vander Wall, and D. I. Board. 2010. The role of germination microsite in the 
establishment of sugar pine and Jeffrey pine seedlings. Forest Ecology and 
Management 260(5):806–813. https://doi.org/10.1016/j.foreco.2010.05.039. 

Lenz, L. W. 2001. Seed dispersal in Yucca brevifolia (Agavaceae)–present and past, with 
consideration of the future of the species. Aliso: A Journal of Systematic and Floristic 
Botany 20(2):61–74. https://doi.org/10.5642/aliso.20012002.03. 

Loik, M. E., C. D. St. Onge, and J. Rogers. 2000. Post-fire recruitment of Yucca brevifolia and 
Yucca schidigera in Joshua Tree National Park, California. Pages 79–85 in J. E. Keeley, 
M. Baer-Keeley, and C. J. Fotheringham, editors. 2nd Interface Between Ecology and 
Land Development in California. US Geological Survey Open-File Report 00-62. US 
Geological Survey, Sacramento, CA, USA. 

Lovich, J. E., and J. R. Ennen. 2011. Wildlife conservation and solar energy development in the 
desert southwest, United States. BioScience 61(12):982–992. 
https://doi.org/10.1525/bio.2011.61.12.8. 

https://doi.org/10.1016/j.scitotenv.2020.137683
https://landfire.gov/vegetation/vcc
https://doi.org/10.1016/j.foreco.2010.05.039
https://doi.org/10.5642/aliso.20012002.03
https://doi.org/10.1525/bio.2011.61.12.8


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-25 

Lowther, P. E., P. Pyle, and M. A. Patten. 2020. Ladder-backed woodpecker (Dryobates 
scalaris), version 1.0. In P. G. Rodewald, editor. Birds of the World. Cornell Lab of 
Ornithology, Ithaca, NY, USA. Available from: 
https://birdsoftheworld.org/bow/species/labwoo/cur/introduction (Accessed January 
24, 2024). 

McCleary, J. A. 1973. Comparative germination and early growth studies of six species of the 
genus Yucca. American Midland Naturalist 90(2):503–508. 
https://doi.org/10.2307/2424480. 

McNeill, Rick. Botanist. Death Valley National Park, CA. 2024—email sent to Andrew Kaiser of 
California Department of Wildlife from Rick McNeill on September 16, 2024 providing 
mapping data for grazing permit at Death Valley National Park. 

Miller, A. H., and R. C. Stebbins. 1973. The Lives of Desert Animals in Joshua Tree National 
Monument. University of California Press, Berkeley and Los Angeles, CA, USA, and 
University of California Press, London, England. 

Morelli, T. L., C. Daly, S. Z. Dobrowski, D. M. Dulen, J. L. Ebersole, S. T. Jackson, J. D. Lundquist, C. 
I. Millar, S. P. Maher, W. B. Monahan, K. R. Nydick, K. T. Redmond, S. C. Sawyer, S. Stock, 
and S. R. Beissinger. 2016. Managing climate change refugia for climate adaptation. 
PLoS ONE 11(8):e0159909. https://doi.org/10.1371/journal.pone.0159909. 

Natural Resources Group. 2021. Appendix A: West Mojave Conservation Bank 2021 western 
Joshua tree census report. Technical memorandum. West Sacramento, CA, USA. 

O’Grady, J. J., D. H. Reed, B. W. Brook, and R. Frankham. 2004. What are the best correlates of 
predicted extinction risk? Biological Conservation 118(4):513–520. 
https://doi.org/10.1016/j.biocon.2003.10.002. 

Parker, S. S., B. S. Cohen, and J. Moore. 2018. Impact of solar and wind development on 
conservation values in the Mojave Desert. PLoS ONE 13(12):e0207678. 
https://doi.org/10.1371/journal.pone.0207678. 

Pellmyr, O. 2003. Yuccas, yucca moths, and coevolution: a review. Annals of the Missouri 
Botanical Garden 90(1):35–55. https://doi.org/10.2307/3298524. 

Pellmyr, O., F. Kjellberg, E. A. Herre, A. Kawakita, D. H. Hembry, J. N. Holland, T. Terrazas, W. 
Clement, K. A. Segraves, and D. M. Althoff. 2020. Active pollination drives selection for 
reduced pollen-ovule ratios. American Journal of Botany 107(1):164–170. 
https://doi.org/10.1002/ajb2.1412. 

https://doi.org/10.2307/2424480
https://doi.org/10.1016/j.biocon.2003.10.002
https://doi.org/10.1371/journal.pone.0207678
https://doi.org/10.2307/3298524
https://doi.org/10.1002/ajb2.1412


 California Department of Fish and Wildlife 

 9-26 Western Joshua Tree Conservation Plan 

Perkins, L. B., and G. Hatfield. 2014. Competition, legacy, and priority and the success of three 
invasive species. Biological Invasions 16(12):2543–2550. https://doi.org/10.1007/s10530-
014-0684-3. 

Randall, J. M., S. S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. 
MacKenzie, K. Klausmeyer, and S. Morrison. 2010. Mojave Desert ecoregional 
assessment. Unpublished report. The Nature Conservancy, San Francisco, CA, USA. 
Available from: 
https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregiona
l_Assessment_2010.pdf (Accessed: 2 April 2024). 

Reynolds, M. B. J., L. A. DeFalco, and T. C. Esque. 2012. Short seed longevity, variable 
germination conditions, and infrequent establishment events provide a narrow window 
for Yucca brevifolia (Agavaceae) recruitment. American Journal of Botany 
99(10):1647–1654. https://doi.org/10.3732/ajb.1200099. 

Rodgers, J. 2023. Joshua trees. Cited in Yoder et al. 2024. 

Rowlands, P. G. 1978. The vegetation dynamics of the Joshua tree (Yucca brevifoiia Engelm.) 
in the southwestern United States of America. Dissertation, University of California, 
Riverside, CA, USA. Available from: 
https://www.proquest.com/openview/b22e8657b0ba46738bcc245add9d199e/1?pq-
origsite=gscholar&cbl=18750&diss=y (Accessed: 11 January 2024). 

Sawyer, J. O., T. Keeler-Wolf, and J. M. Evens. 2009. A Manual of California Vegetation. 2nd 
edition. California Native Plant Society, Sacramento, CA, USA. 

Shryock, D. F., T. C. Esque, G. A. Berry, and L. A. DeFalco. 2025. Models of future suitable 
habitat for Joshua trees (Yucca brevifolia, Yucca jaegeriana) in the Mojave and 
Sonoran Deserts based on high resolution distribution data: U.S. Geological Survey data 
release. https://doi.org/10.5066/P1I6UGOB. 

Shafer, S. L., P. J. Bartlein, and R. S. Thompson. 2001. Potential changes in the distributions of 
western North America tree and shrub taxa under future climate scenarios. Ecosystems 
4(3):200–215. https://doi.org/10.1007/s10021-001-0004-5. 

Silvertown, J. 2008. The evolutionary maintenance of sexual reproduction: evidence from the 
ecological distribution of asexual reproduction in clonal plants. International Journal of 
Plant Sciences 169(1):157–168. https://doi.org/10.1086/523357. 

Simpson, P. G. 1975. Anatomy and morphology of the Joshua tree (Yucca brevifolia): an 
arborescent monocotyledon. Disseration, University of California, Santa Barbara, CA, 
USA. 

https://doi.org/10.1007/s10530-014-0684-3
https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregional_Assessment_2010.pdf
https://doi.org/10.3732/ajb.1200099
https://doi.org/10.5066/P1I6UGOB
https://doi.org/10.1007/s10021-001-0004-5
https://doi.org/10.1086/523357


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-27 

Smith, Chistopher. Professor of Biology. Willamette University, Salem, OR. 2022—Zoom call 
between Julie Simonsen, US Fish and Wildlife Service biologist, and Christopher I. Smith 
regarding Joshua trees and the yucca moth obligate mutualism, ecology, and threats for 
the draft revision of the Joshua tree Species Status Assessment (SSA). Cited in USFWS 2023. 

Smith, Christopher. Professor of Biology. Willamette University, Salem, OR. 2024—presentation 
given to the Joshua Tree Working Group by Chistopher L. Smith on January 25, 2024 on 
aspects of the reproductive cycle of the Joshua tree titled “Joshua tree reproductive 
ecology: from flowers to pollination; from seed to establishment, what really matters in 
Joshua tree conservation?” 

Smith, C. I., C. S. Drummond, W. Godsoe, J. B. Yoder, and O. Pellmyr. 2009. Host specificity and 
reproductive success of yucca moths (Tegeticula spp. Lepidoptera: Prodoxidae) mirror 
patterns of gene flow between host plant varieties of the Joshua tree (Yucca brevifolia: 
Agavaceae). Molecular Ecology 18(24):5218–5229. https://doi.org/10.1111/j.1365-
294X.2009.04428.x. 

Smith, C. I., and J. H. Leebens-Mack. 2024. 150 years of coevolution research: evolution and 
ecology of yucca moths (Prodoxidae) and their hosts. Annual Review of Entomology 
69:375–391. https://doi.org/10.1146/annurev-ento-022723-104346. 

Smith, C. I., L. C. Sweet, J. Yoder, M. R. McKain, K. Heyduk, and C. Barrows. 2023. Dust storms 
ahead: climate change, green energy development and endangered species in the 
Mojave Desert. Biological Conservation 277:109819. 
https://doi.org/10.1016/j.biocon.2022.109819. 

Smith, C. I., S. Tank, W. Godsoe, J. Levenick, E. Strand, T. Esque, and O. Pellmyr. 2011. 
Comparative phylogeography of a coevolved community: concerted population 
expansions in Joshua trees and four yucca moths. PLoS ONE 6(1):e25628. 
https://doi.org/10.1371/journal.pone.0025628. 

Smith, C. I., M. R. McKain, A. Guidmond, and R. Flatz. 2021. Genome-scale data resolves the 
timing of divergence in Joshua trees. American Journal of Botany 108(4):647–663. 
https://doi.org/10.1002/ajb2.1633. 

St. Clair, S. B., and J. Hoines. 2018. Reproductive ecology and stand structure of Joshua tree 
forests across climate gradients of the Mojave Desert. PLoS ONE 13(2):e0193248. 
https://doi.org/10.1371/journal.pone.0193248. 

Sugihara, N. G., J. W. van Wagtendonk, and J. A. Fites-Kaufman. 2018. Fire as an ecological 
process. Pages 57–70 in J. W. van Wagtendonk, N. G. Sugihara, S. L. Stephens, A. E. 
Thode, K. E. Shaffer, and J. A. Fites-Kaufman, editors. Fire in California’s Ecosystems. 2nd 
edition. University of California Press, Berkeley, CA, USA. 

https://doi.org/10.1111/j.1365-294X.2009.04428.x
https://doi.org/10.1146/annurev-ento-022723-104346
https://doi.org/10.1002/ajb2.1633


 California Department of Fish and Wildlife 

 9-28 Western Joshua Tree Conservation Plan 

Sweet, L. C., M. J. Davis, D. Baronia, S. Heacox, T. La Doux, and J. R. McAuliffe. 2023. Post-
wildfire resprouting and survival of eastern Joshua trees and banana yucca after the 
2020 Dome Fire, Mojave National Preserve. California Cooperative Ecosystem Studies 
Unit Grant No. P22AC01419-00. Report to Mojave National Preserve, San Bernardino 
County, CA, USA. 

Sweet, L. C., T. Green, J. G. C. Heintz, N. Frakes, N. Graver, J. S. Rangitsch, J. E. Rodgers, S. 
Heacox, and C. W. Barrows. 2019. Congruence between future distribution models and 
empirical data for an iconic species at Joshua Tree National Park. Ecosphere 
10(6):e02763. https://doi.org/10.1002/ecs2.2763. 

Tagestad, J., M. Brooks, V. Cullinan, J. Downs, and R. McKinley. 2016. Precipitation regime 
classification for the Mojave Desert: implications for fire occurrence. Journal of Arid 
Environments 124:388–397. https://doi.org/10.1016/j.jaridenv.2015.09.002. 

Terrill, R. S., J. M. Maley, W. L. E. Tsai, K. B. Fistanic, R. J. Freeland, A. Franceschelli, B. Lewis-Smith, 
L. L. Lu, and J. B. Yoder. 2019. Tricolored blackbirds feeding in Joshua tree 
inflorescences. Western Birds 50(3):180–182. https://doi.org/10.21199/WB50.3.6. 

Thomas, K. A., P. P. Guertin, and L. Gass. 2012. Plant distributions in the southwestern United States: 
a scenario assessment of the modern-day and future distribution ranges of 166 Species. 
Open-File Report 2012–1020. US Geological Survey, Reston, VI, USA. Available from: 
https://pubs.usgs.gov/of/2012/1020/of2012-1020_text.pdf (Accessed: 24 January 2024). 

Thomas, K., T. Keeler-Wolf, J. Franklin, and P. Stine. 2004. Mojave Desert ecosystem program: 
central Mojave vegetation database. Final report. US Geological Survey, Western 
Ecological Research Center, Sacramento, CA, USA and Southwest Biological Science 
Center, Flagstaff, AZ, USA. Available from: https://pubs.usgs.gov/publication/70200877 
(Accessed: 9 February 2024). 

Thomas, K. A., B. A. Stauffer, and C. J. Jarchow. 2023. Decoupling of species and plant 
communities of the U.S. Southwest: a CCSM4 climate scenario example. 
Ecosphere14(2):e4414. https://doi.org/10.1002/ecs2.4414. 

Thompson, R. S., S. W. Hostetler, P. J. Bartlein, and K. H. Anderson. 1998. A strategy for assessing 
potential future changes in climate, hydrology, and vegetation in the western United 
States. US Geological Survey Circular 1153. United States Government Printing Office, 
Washington, DC, USA. 

Trelease, W. 1893. Further studies of Yuccas and their pollination. Missouri Botanical Garden 
Annual Report 1893:181–226. https://doi.org/10.2307/2992178. 

https://doi.org/10.1016/j.jaridenv.2015.09.002
https://doi.org/10.21199/WB50.3.6
https://doi.org/10.1002/ecs2.4414
https://doi.org/10.2307/2992178


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-29 

University of California Integrated Pest Management Program (UC IPM). 2020. Pests in Gardens 
and Landscapes: Agave and yucca weevils—Scyphophorus Species. Available from: 
https://ipm.ucanr.edu/PMG/GARDEN/PLANTS/INVERT/yuccaweevil.html (Accessed: 25 
January 2024). 

US Fish and Wildlife Service (USFWS). 2023. Species status assessment report for Joshua trees 
(Yucca brevifolia and Yucca jaegeriana). Version 2.0. Pacific Southwest Region, 
Sacramento, CA, USA. Available from: 
https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua
%20Tree%20SSA_0.pdf (Accessed: 26 January 2024). 

US Forest Service (USFS). 1994. Ecological subregions of the United States. WO-WSA-5. 
Compiled by W. Henry McNab and Peter E. Avers. Prepared in cooperation with 
Regional Compilers and the Ecological Classification and Mapping Task Team 
(ECOMAP) Team of the Forest Service. Available from: 
https://www.fs.usda.gov/land/pubs/ecoregions/intro.html (Accessed 17 July 2024). 

US Forest Service (USFS). 2024. Download National Datasets. Available from: 
https://data.fs.usda.gov/geodata/edw/datasets.php (Retrieved: February and 
September 2024). 

Vander Wall, S. B. 1997. Dispersal of singleleaf piñon pine (Pinus monophylla) by seed-caching 
rodents. Journal of Mammalogy 78(1)181–191. https://doi.org/10.2307/1382651. 

Vander Wall, S. B., T. Esque, D. Haines, M. Garnett, and B. A. Waitman. 2006. Joshua tree 
(Yucca brevifolia) seeds are dispersed by seed-caching rodents. Écoscience 13(4):539–
543. https://doi.org/10.2980/1195-6860(2006)13[539:JTYBSA]2.0.CO;2. 

Vogl, R. J. 1967. Fire adaptations of some southern California plants. Proceedings of the 7th Tall 
Timbers Fire Ecology Conference 79–109.  

Waitman, B. A., S. B. Vander Wall, and T. C. Esque. 2012. Seed dispersal and seed fate in 
Joshua tree (Yucca brevifolia). Journal of Arid Environments 81:1–8. 
https://doi.org/10.1016/j.jaridenv.2011.12.012.  

Wallace, A., and E. M. Romney. 1972. Radioecology and Ecophysiology of Desert Plants at the 
Nevada Test Site. TID-25954. Atomic Energy Commission, Office of Information Services, 
Washington, DC, USA. 

https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua%20Tree%20SSA_0.pdf
https://data.fs.usda.gov/geodata/edw/datasets.php
https://doi.org/10.2307/1382651
https://doi.org/10.2980/1195-6860(2006)13[539:JTYBSA]2.0.CO;2
https://doi.org/10.1016/j.jaridenv.2011.12.012


 California Department of Fish and Wildlife 

 9-30 Western Joshua Tree Conservation Plan 

Webber, J. M. 1953. Yuccas of the Southwest. Agriculture Monograph 17. US Department of 
Agriculture, Washington, DC, USA. Available from: 
https://books.google.com/books?hl=en&lr=&id=-
tU8AAAAYAAJ&oi=fnd&pg=PA5&dq=Yuccas+of+the+southwest&ots=EAglZsicJb&sig=MU
uQ8sT-hUEP3Y6RzxmsEcU5-Eo#v=onepage&q=Yuccas%20of%20the%20southwest&f=false 
(Accessed: 7 February 2024).  

Went, F. W. 1948. Ecology of desert plants. I. Observations on germination in the Joshua Tree 
National Monument, California. Ecology 29(3):242–253. https://doi.org/10.2307/1930988. 

Went, F. W. 1957. The Experimental Control of Plant Growth. Chronica Botanica, Waltham, MA, 
USA, and Ronald Press, New York, NY, USA. 

Western EcoSystems Technology (WEST). 2021. Supplemental report regarding population 
abundance refinement and data needs for population trend for the western Joshua 
tree. Prepared for 8minute Solar Energy, EDF Renewables, Longroad Energy, and Terra-
Gen. Cheyenne, WY, USA. 

Wilkening, J. L., S. L. Hoffman, and F. Sirchia. 2020. Examining the past, present, and future of 
an iconic Mojave Desert species, the Joshua tree (Yucca brevifolia, Yucca jaegeriana). 
The Southwestern Naturalist 65(3/4):216–229. https://doi.org/10.1894/0038-4909-65.3-
4.216. 

Winkler, E., and M. Fischer. 2002. The role of vegetative spread and seed dispersal for optimal 
life histories of clonal plants: a simulation study. Pages 59–79 in J. F. Stuefer, B. 
Erschbamer, H. Huber, and J.-I. Suzuki, editors. Ecology and Evolutionary Biology of 
Clonal Plants. Proceedings of Clone-2000. Springer, Dordrecht, Netherlands. 

Xiao, Y., X. Li, Y. Cao, and M. Dong. 2016. The diverse effects of habitat fragmentation on 
plant–pollinator interactions. Plant Ecology 217(7):857–868. 
https://doi.org/10.1007/s11258-016-0608-7. 

Yang, Y. Y., and J. G. Kim. 2016. The optimal balance between sexual and asexual 
reproduction in variable environments: a systematic review. Journal of Ecology and 
Environment 40(1):12. https://doi.org/10.1186/s41610-016-0013-0. 

Yoder, J. B., A. K. Andrade, L. A. DeFalco, T. C. Esque, C. J. Carlson, D. F. Shryock, R. Yeager, 
and C. I. Smith. 2024. Reconstructing 120 years of climate change impacts on Joshua 
tree flowering. Ecology Letters 27(8):e14478. http://doi.org/10.1111/ele.14478. 

Zembal, R., and C. Gall. 1980. Observations on Mohave ground squirrels, Spermophilus 
mohavensis, in Inyo County, California. Journal of Mammalogy 61(2):347–350. 
https://doi.org/10.2307/1380064. 

https://doi.org/10.1894/0038-4909-65.3-4.216
https://doi.org/10.1007/s11258-016-0608-7
https://doi.org/10.1186/s41610-016-0013-0
https://doi.org/10.2307/1380064


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-31 

CHAPTER 5 CONSERVATION MANAGEMENT ACTIONS AND 
EFFECTIVENESS CRITERIA 

Abella, S. R., K. H. Berry, and S. Ferrazzano. 2023. Techniques for restoring damaged Mojave 
and western Sonoran habitats, including those for threatened desert tortoises and 
Joshua trees. Desert Plants 38(2):4–52.  

Advisory Council on Historic Preservation (ACHP). 2024. Advisory Council on Historic 
Preservation policy statement on Indigenous knowledge and historic preservation. 
Washington, DC. Available from: https://www.achp.gov/digital-library-section-106-
landing/achp-policy-statement-indigenous-knowledge-and-historic (Accessed: 9 July 
2024).  

Agua Caliente Tribe of Cupeño Indians (ACTCI). 2024—meeting at Kelso Depot Visitor Center, 
Kelso Dunes, CA, with Agua Caliente Tribe of Cupeño Indians and Native American 
Land Conservancy on May 15, 2024, regarding the Western Joshua Tree Conservation 
Plan project.  

Barrows, C. W., A. R. Ramirez, L. C. Sweet, T. L. Morelli, C. I. Millar, N. Frakes, J. Rodgers, and M. 
F. Mahalovich. 2020a. Validating climate-change refugia: empirical bottom-up 
approaches to support management actions. Frontiers in Ecology and the 
Environment 18(5):298–306. https://doi.org/10.1002/fee.2205. 

Barrows, C. W., L. C. Sweet, J. Rangitsch, K. Lalumiere, T. Green, S. Heacox, M. Davis, M. 
Vamstad, J. Heintz, and J. E. Rodgers. 2020b. Responding to increased aridity: 
evidence for range shifts in lizards across a 50-year time span in Joshua Tree National 
Park. Biological Conservation 248:108667. https://doi.org/10.1016/j.biocon.2020.108667. 

Bateman, B. L., H. T. Murphy, A. E. Reside, K. Mokany, and J. VanDerWal. 2013. Appropriateness 
of full-, partial- and no-dispersal scenarios in climate change impact modelling. 
Diversity and Distributions 19(10):1224–1234. https://doi.org/10.1111/ddi.12107. 

Berryman, S., S. Easley, W. Skelton, W. Walker, G. Charpentier, and J. Bays. 2023. 2023 annual 
report: facilitation and study of western Joshua tree regeneration post-wildfire, scientific, 
educational, or management permit no. 2081(a)-21-011-RP. Transition Habitat 
Conservancy, Piñon Hills, CA, USA. 

Brooks, M. L., R. A. Minnich, and J. R. Matchett. 2018. Southeastern deserts bioregion. Pages 
353–378 in J. W. van Wagtendonk, N. G. Sugihara, S. L. Stephens, A. E. Thode, K. E. 
Shaffer, and J. A. Fites-Kaufman, editors. Fire in California Ecosystems. 2nd edition. 
University of California Press, Berkeley, CA, USA. 

https://www.achp.gov/digital-library-section-106-landing/achp-policy-statement-indigenous-knowledge-and-historic
https://doi.org/10.1002/fee.2205
https://doi.org/10.1016/j.biocon.2020.108667
https://doi.org/10.1111/ddi.12107


 California Department of Fish and Wildlife 

 9-32 Western Joshua Tree Conservation Plan 

Brooks, M. L., and J. R. Matchett. 2006. Spatial and temporal patterns of wildfires in the Mojave 
Desert, 1980–2004. Journal of Arid Environments 67(Supplement):148–164. 
https://doi.org/10.1016/j.jaridenv.2006.09.027. 

Buckley, L. B., M. C. Urban, M. J. Angilletta, L. G. Crozier, L. J. Rissler, and M. W. Sears. 2010. Can 
mechanism inform species’ distribution models? Ecology Letters 13(8):1041–1054. 
https://doi.org/10.1111/j.1461-0248.2010.01479.x. 

Bush, A., K. Mokany, R. Catullo, A. Hoffmann, V. Kellermann, C. Sgrò, S. McEvey, and S. Ferrier. 
2016. Incorporating evolutionary adaptation in species distribution modelling reduces 
projected vulnerability to climate change. Ecology Letters 19(12):1468–1478. 
https://doi.org/10.1111/ele.12696. 

Bussey, J., M. A. Davenport, M. R. Emery, and C. Carroll. 2016. “A lot of It comes from the heart”: 
the nature and integration of ecological knowledge in Tribal and nontribal forest 
management. Journal of Forestry 114(2):97–107. http://dx.doi.org/10.5849/jof.14-130. 

California Board of Forestry and Fire Protection. 2019. California vegetation treatment program 
final program environmental impact report. State Clearinghouse # 2019012052. 
Sacramento, CA, USA. Available from: https://bof.fire.ca.gov/projects-and-
programs/calvtp-homepage-and-storymap/ (Accessed August 2024).  

California Invasive Plant Council (Cal-IPC). 2012. Preventing the spread of invasive plants: best 
management practices for land managers. 3rd edition. Cal-IPC Publication 2012-03. 
California Invasive Plant Council, Berkeley, CA, USA. Available from: https://www.cal-
ipc.org/docs/bmps/dd9jwo1ml8vttq9527zjhek99qr/BMPLandManager.pdf (Accessed: 
28 October 2024). 

California Invasive Plant Council (Cal-IPC). 2021. Plant Assessment Form: Oncosiphon pilulifer. 
Available from: https://www.cal-ipc.org/plants/paf/oncosiphon-pilulifer/ (Accessed: 16 
August 2024).  

Cameron, D., S. Parker, B. Cohen, J. Randall, B. Christian, J. Moore, L. Crane, and S. A. Morrison. 
2012. Solar energy development in the western Mojave Desert: identifying areas of 
least environmental conflict for siting and a framework for compensatory mitigation of 
impacts. Unpublished report. The Nature Conservancy, San Francisco, CA, USA. 
Available from: https://www.scienceforconservation.org/products/western-mojave-
solar (Accessed: 2 April 2025). 

Center for Plant Conservation (CPC). 2019. CPC best plant conservation practices to support 
species survival in the wild. Center for Plant Conservation, Escondido, CA, USA. 
Available from: https://saveplants.org/wp-content/uploads/2020/12/CPC-Best-
Practices-5.22.2019.pdf (Accessed: 29 October 2024). 

https://doi.org/10.1016/j.jaridenv.2006.09.027
https://doi.org/10.1111/ele.12696
http://dx.doi.org/10.5849/jof.14-130
https://www.cal-ipc.org/docs/bmps/dd9jwo1ml8vttq9527zjhek99qr/BMPLandManager.pdf
https://www.cal-ipc.org/plants/paf/oncosiphon-pilulifer/
https://www.scienceforconservation.org/products/western-mojave-solar
https://saveplants.org/wp-content/uploads/2020/12/CPC-Best-Practices-5.22.2019.pdf


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-33 

Cole, K. L., K. Ironside, J. Eischeid, G. Garfin, P. B. Duffy, and C. Toney. 2011. Past and ongoing 
shifts in Joshua tree distribution support future modeled range contraction. Ecological 
Applications 21(1):137–149. https://doi.org/10.1890/09-1800.1. 

Condon, L. A., D. J. Shinneman, R. Rosentreter, and P. S. Coates. 2023. Could biological soil 
crusts act as natural fire fuel breaks in the sagebrush steppe? Ecology 104(4):e3971. 
https://doi.org/10.1002/ecy.3971. 

Darst, C. R., P. J. Murphy, N. W. Strout, S. P. Campbell, K. J. Field, L. Allison, and R. C. Averill-
Murray. 2013. A strategy for prioritizing threats and recovery actions for at-risk species. 
Environmental Management 51(3):786-800. https://doi.org/10.1007/s00267-012-0007-3. 

Esque, T. C., D. F. Shryock, G. A. Berry, F. C. Chen, L. A. DeFalco, S. M. Lewicki, B. L. 
Cunningham, E. J. Gaylord, C. S. Poage, G. E. Gantz, R. A. Van Gaalen, B. O. 
Gottsacker, A. M. McDonald, J. B. Yoder, C. I. Smith, and K. E. Nussear. 2023. 
Unprecedented distribution data for Joshua trees (Yucca brevifolia and Y. jaegeriana) 
reveal contemporary climate associations of a Mojave Desert icon. Frontiers in Ecology 
and Evolution 11:1266892. https://doi.org/10.3389/fevo.2023.1266892. 

Evans, T. G., S. E. Diamond, and M. W. Kelly. 2015. Mechanistic species distribution modelling as 
a link between physiology and conservation. Conservation Physiology 3(1):cov056. 
https://doi.org/10.1093/conphys/cov056. 

Fernandeño Tataviam Band of Mission Indians (FTBMI). 2024—meetings in San Fernando, CA, 
with Fernandeño Tataviam Band of Mission Indians and the Native American Land 
Conservancy on May 15, 22, 23, and 24, 2024 regarding the Western Joshua Tree 
Conservation Plan project. 

Fort Independence Indian Community of Paiute Indians (FIICPI). 2024a—meeting on Teams, 
with Fort Independence Indian Community of Paiute Indians and California 
Department of Fish and Wildlife on July 2, 2024, regarding the Western Joshua Tree 
Conservation Plan project.  

Fort Independence Indian Community of Paiute Indians (FIICPI). 2024b—meeting on Teams, 
with Fort Independence Indian Community of Paiute Indians and California 
Department of Fish and Wildlife on October 7, 2024, regarding the Western Joshua Tree 
Conservation Plan project. 

Henson, P., R. White, and S. P. Thompson. 2018. Improving implementation of the Endangered 
Species Act: finding common ground through common sense. BioScience 68(11):861–
872. https://doi.org/10.1093/biosci/biy093. 

https://doi.org/10.1890/09-1800.1
https://doi.org/10.1002/ecy.3971
https://doi.org/10.1007/s00267-012-0007-3
https://doi.org/10.3389/fevo.2023.1266892
https://doi.org/10.1093/conphys/cov056
https://doi.org/10.1093/biosci/biy093


 California Department of Fish and Wildlife 

 9-34 Western Joshua Tree Conservation Plan 

Hohenlohe, P. A., W. C. Funk, and O. P. Rajora. 2021. Population genomics for wildlife 
conservation and management. Molecular Ecology 30(1):62–82. 
https://doi.org/10.1111/mec.15720. 

Hossainzadeh, S., E. Brand, T. David, and G. Blossom. 2023. Land-use screens for electric system 
planning: using geographic information systems to model opportunities and constraints 
for renewable resource technical potential in California. CEC-700-2022-006-F-REV. 
California Energy Commission, Sacramento, CA, USA. Available from: 
https://www.energy.ca.gov/publications/2022/land-use-screens-electric-system-
planning-using-geographic-information-systems (Accessed: 2 April 2025). 

Intergovernmental Panel on Climate Change (IPCC). 2023. Summary for policymakers. Pages 
1–24 in The Core Writing Team, H. Lee, and J. Romero, editors. Climate Change 2023: 
Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Geneva, Switzerland. 
Available from: https://doi.org/10.59327/IPCC/AR6-9789291691647 (Accessed 31 
October 2024). 

Jones, K. R., J. E. M. Watson, H. P. Possingham, and C. J. Klein. 2016. Incorporating climate 
change into spatial conservation prioritisation: a review. Biological Conservation 
194:121–130. https://doi.org/10.1016/j.biocon.2015.12.008. 

Lotterhos, K. E., and M. C. Whitlock. 2015. The relative power of genome scans to detect local 
adaptation depends on sampling design and statistical method. Molecular Ecology 
24(5):1031–1046. https://doi.org/10.1111/mec.13100. 

Merow, C., A. M. Latimer, A. M. Wilson, S. M. McMahon, A. G. Rebelo, and J. A. Silander, Jr. 
2014. On using integral projection models to generate demographically driven 
predictions of species’ distributions: development and validation using sparse data. 
Ecography 37(12):1167–1183. https://doi.org/10.1111/ecog.00839. 

Morelli, T. L., C. W. Barrows, A. R. Ramirez, J. M. Cartwright, D. D. Ackerly, T. D. Eaves, J. L. 
Ebersole, M. A. Krawchuk, B. H. Letcher, M. F. Mahalovich, G. W. Meigs, J. L. Michalak, 
C. I. Millar, R. M. Quiñones, D. Stralberg, and J. H. Thorne. 2020. Climate-change 
refugia: biodiversity in the slow lane. Frontiers in Ecology and the Environment 
18(5):228–234. https://doi.org/10.1002/fee.2189. 

Morelli, T. L., C. Daly, S. Z. Dobrowski, D. M. Dulen, J. L. Ebersole, S. T. Jackson, J. D. Lundquist, C. 
I. Millar, S. P. Maher, W. B. Monahan, K. R. Nydick, K. T. Redmond, S. C. Sawyer, S. Stock, 
and S. R. Beissinger. 2016. Managing climate change refugia for climate adaptation. 
PLoS ONE 11(8):e0159909. https://doi.org/10.1371/journal.pone.0169725. 

https://doi.org/10.1111/mec.15720
https://doi.org/10.1016/j.biocon.2015.12.008
https://doi.org/10.1111/mec.13100
https://doi.org/10.1111/ecog.00839
https://doi.org/10.1002/fee.2189
https://doi.org/10.1371/journal.pone.0169725


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-35 

Oliveira, T. M., A. M. G. Barros, A. A. Ager, and P. M. Fernandes. 2016. Assessing the effect of a 
fuel break network to reduce burnt area and wildfire risk transmission. International 
Journal of Wildland Fire 25(6):619–632. https://doi.org/10.1071/WF15146. 

Parker, S. S., B. S. Cohen, and J. Moore. 2018. Impact of solar and wind development on 
conservation values in the Mojave Desert. PLoS ONE 13(12):e0207678. 
https://doi.org/10.1371/journal.pone.0207678. 

Peterson, D. L., C. I. Millar, L. A. Joyce, M. J. Furniss, J. E. Halofsky, R. P. Neilson, and T. L. Morelli. 
2011. Responding to climate change in national forests: a guidebook for developing 
adaptation options. General technical report PNW-GTR-855. US Forest Service, Pacific 
Northwest Research Station, Portland, OR, USA. 

Randall, J. M., S. S. Parker, J. Moore, B. Cohen, L. Crane, B. Christian, D. Cameron, J. 
MacKenzie, K. Klausmeyer, and S. Morrison. 2010. Mojave Desert ecoregional 
assessment. Unpublished report. The Nature Conservancy, San Francisco, CA, USA. 
Available from: 
https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregiona
l_Assessment_2010.pdf (Accessed: 2 April 2024). 

Rayne, A., G. Byrnes, L. Collier-Robinson (Ngāi Tahu, Ngāti Apa ki te rā tō, Te Whānau-ā-
Apanui, Ngāti Porou), J. Hollows, A. McIntosh, M. Ramsden (Kāti Huikai, Ngāi Tahu), M. 
Rupene (Ngāi Tūāhuriri, Ngāi Tahu), P. Tamati-Elliffe (Kāi Te Pahi, Kāi Te Ruahikihiki 
(Ōtākou), Te Atiawa, Ngāti Mutunga), C. Thoms (Ngāti Kurī, Ngāi Tahu), T. E. Steeves. 
2020. Centring Indigenous knowledge systems to re-imagine conservation 
translocations. People Nature 2(3):512–526. https://doi.org/10.1002/pan3.10126. 

Razgour, O., B. Forester, J. B. Taggart, M. Bekaert, J. Juste, C. Ibáñez, S. J. Puechmaille, R. 
Novella-Fernandez, A. Alberdi, and S. Manel. 2019. Considering adaptive genetic 
variation in climate change vulnerability assessment reduces species range loss 
projections. Proceedings of the National Academy of Sciences 116(21):10418–10423. 
https://doi.org/10.1073/pnas.1820663116. 

Reed, J. M., N. Fefferman, and R. C. Averill-Murray. 2009. Vital rate sensitivity analysis as a tool 
for assessing management actions for the desert tortoise. Biological Conservation 
142(11):2710–2717. https://doi.org/10.1016/j.biocon.2009.06.025. 

Ricciardi, A., and D. Simberloff. 2009. Assisted colonization is not a viable conservation 
strategy. Trends in Ecology and Evolution 24(5):248–253. 
https://doi.org/10.1016/j.tree.2008.12.006. 

https://www.scienceforconservation.org/assets/downloads/Mojave_Desert_Ecoregional_Assessment_2010.pdf
https://doi.org/10.1002/pan3.10126
https://doi.org/10.1073/pnas.1820663116
https://doi.org/10.1016/j.biocon.2009.06.025
https://doi.org/10.1016/j.tree.2008.12.006
https://doi.org/10.1071/WF15146


 California Department of Fish and Wildlife 

 9-36 Western Joshua Tree Conservation Plan 

Schwinning, S., C. J. Lortie, T. C. Esque, and L. A. DeFalco. 2022. What common-garden 
experiments tell us about climate responses in plants. Journal of Ecology 110(5):986–996. 
https://doi.org/10.1111/1365-2745.13887. 

Shryock, D. F., T. C. Esque, G. A. Berry, and L. A. DeFalco. 2025. Models of future suitable 
habitat for Joshua trees (Yucca brevifolia, Yucca jaegeriana) in the Mojave and 
Sonoran Deserts based on high resolution distribution data: U.S. Geological Survey data 
release. https://doi.org/10.5066/P1I6UGOB. 

Silcock, J. L., 2018. Aboriginal translocations: the intentional propagation and dispersal of 
plants in aboriginal Australia. Journal of Ethnobiology 38(3)390–405. 
https://doi.org/10.2993/0278-0771-38.3.390. 

Smith, C. I., L. C. Sweet, J. Yoder, M. R. McKain, K. Heyduk, and C. Barrows. 2023. Dust storms 
ahead: climate change, green energy development and endangered species in the 
Mojave Desert. Biological Conservation 277:109819. 
https://doi.org/10.1016/j.biocon.2022.109819. 

Smith, C. I., M. R. McKain, A. Guidmond, and R. Flatz. 2021. Genome-scale data resolves the 
timing of divergence in Joshua trees. American Journal of Botany 108(4):647–663. 
https://doi.org/10.1002/ajb2.1633. 

Swarts, K., R. M. Gutaker, B. Benz, M. Blake, R. Bukowski, J. Holland, M. Kruse-Peeples, N. Lepak, 
L. Prim, M. C. Romay, J. Ross-Ibarra, J. Sanchez-Gonzalez, C. Schmidt, V. J. 
Schuenemann, J. Krause, R. G. Matson, D. Weigel, E. S. Buckler, and H. A. Burbano. 
2017. Genomic estimation of complex traits reveals ancient maize adaptation to 
temperate North America. Science 357(6350):512–515. 
https://doi.org/10.1126/science.aam9425. 

Sweet, L. C., M. J. Davis, D. Baronia, S. Heacox, T. La Doux, and J. R. McAuliffe. 2023. Post-
wildfire resprouting and survival of eastern Joshua trees and banana yucca after the 
2020 Dome Fire, Mojave National Preserve. California Cooperative Ecosystem Studies 
Unit Grant No. P22AC01419-00. Report to Mojave National Preserve, San Bernardino 
County, CA, USA. 

Sweet, L. C., T. Green, J. G. C. Heintz, N. Frakes, N. Graver, J. S. Rangitsch, J. E. Rodgers, S. 
Heacox, and C. W. Barrows. 2019. Congruence between future distribution models and 
empirical data for an iconic species at Joshua Tree National Park. Ecosphere 
10(6):e02763. https://doi.org/10.1002/ecs2.2763. 

Syphard, A. D., J. E. Keeley, and T. J. Brennan. 2011. Factors affecting fuel break effectiveness 
in the control of large fires on the Los Padres National Forest, California. International 
Journal of Wildland Fire 20(6):764–775. https://doi.org/10.1071/WF10065. 

https://doi.org/10.1111/1365-2745.13887
https://doi.org/10.5066/P1I6UGOB
https://doi.org/10.2993/0278-0771-38.3.390
https://doi.org/10.1002/ajb2.1633
https://doi.org/10.1126/science.aam9425
https://doi.org/10.1071/WF10065


Chapter 9: References  

Western Joshua Tree Conservation Plan 9-37 

Tread Lightly! (Tread Lightly). n.d. TREAD Principles. North Salt Lake, UT, USA. Available from: 
https://treadlightly.org/learn/ (Accessed: 20 February 2024). 

Tuma, M. W., C. Millington, N. Schumaker, and P. Burnett. 2016. Modeling Agassiz's desert 
tortoise population response to anthropogenic stressors. The Journal of Wildlife 
Management 80(3):414–429. https://doi.org/10.1002/jwmg.1044. 

Twardek, W. M., J. J. Taylor, T. Rytwinski, S. N. Aitken, A. L. MacDonald, R. Van Bogaert, S. J. 
Cooke. 2023. The application of assisted migration as a climate change adaptation 
tactic: an evidence map and synthesis. Biological Conservation 280:109932. 
https://doi.org/10.1016/j.biocon.2023.109932. 

US Fish and Wildlife Service (USFWS). 2023. Species status assessment report for Joshua trees 
(Yucca brevifolia and Yucca jaegeriana). Version 2.0. Pacific Southwest Region, 
Sacramento, CA, USA. Available from: 
https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua
%20Tree%20SSA_0.pdf (Accessed: 26 January 2024). 

US Forest Service (USFS). n.d. Ethnobotany. Washington, DC, USA. Available from: 
https://www.fs.usda.gov/wildflowers/ethnobotany/index.shtml (Accessed: 23 July 2024).  

Vaughn, K. J., L. M. Porensky, M. L. Wilkerson, J. Balachowski, E. Peffer, C. Riginos, and T. P. 
Young. 2010. Restoration ecology. Nature Education Knowledge 3(10):66. 
http://www.nature.com/scitable/knowledge/library/restoration-ecology-13339059. 

Vitt, P., K. Havens, A. T. Kramer, D. Sollenberger, and E. Yates. 2010. Assisted migration of plants: 
changes in latitudes, changes in attitudes. Biological Conservation 143(1):18–27. 
https://doi.org/10.1016/j.biocon.2009.08.015. 

Weigel, D., and M. Nordborg. 2015. Population genomics for understanding adaptation in wild 
plant species. Annual Review of Genetics 49:315–338. https://doi.org/10.1146/annurev-
genet-120213-092110. 

Williams, M. I., and R. K. Dumroese. 2013. Preparing for climate change: forestry and assisted 
migration. Journal of Forestry 111(4):287–297. https://doi.org/10.5849/jof.13-016. 

https://doi.org/10.1002/jwmg.1044
https://doi.org/10.1016/j.biocon.2023.109932
https://www.fws.gov/sites/default/files/documents/2023%20Final%20Revised%20Joshua%20Tree%20SSA_0.pdf
http://www.nature.com/scitable/knowledge/library/restoration-ecology-13339059
https://doi.org/10.1016/j.biocon.2009.08.015
https://doi.org/10.1146/annurev-genet-120213-092110
https://doi.org/10.5849/jof.13-016


 California Department of Fish and Wildlife 

 9-38 Western Joshua Tree Conservation Plan 

CHAPTER 6 IMPLEMENTATION 
Bears Ears Commission (Hopi Tribe, Navajo Nation, Ute Mountain Ute Tribe, Ute Indian Tribe of the 

Uintah and Ouray Reservation, and the Pueblo of Zuni), US Bureau of Land Management, 
and US Forest Service (Bears Ears National Monument Cooperative Agreement). 2022. 
Inter-Governmental Cooperative Agreement between the Tribal Nations whose 
representatives comprise the Bears Ears Commission, the Hopi Tribe, Navajo Nation, Ute 
Mountain Ute Tribe, Ute Indian Tribe of the Uintah and Ouray Reservation, and the Pueblo 
of Zuni and the United States Department of the Interior, Bureau of Land Management 
and the United States Department of Agriculture, Forest Service for the Cooperative 
Management of the Federal Lands and Resources of the Bears Ears National Monument. 
Available from: https://www.blm.gov/sites/default/files/docs/2022-
06/Bears%20Ears%20National%20Monument%20Inter-
Governmental%20Cooperative%20Agreement%202022.pdf (Accessed: 19 August 2024).  

California Department of Fish and Wildlife and Winnemem Wintu Tribe (CDFW and Winnemem 
Wintu Tribe). 2023. Agreement and co-management framework for reintroduction of 
anadromous salmonoids in the tribal cultural landscape of the Winnemem Wintu Tribe 
along the McCloud River Watershed. Available from: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=212724&inline (Accessed: 11 
June 2024).  

California Department of Fish and Wildlife (CDFW). n.d. Western Joshua Tree Conservation 
Permitting. Available from: https://wildlife.ca.gov/Conservation/Environmental-
Review/WJT/Permitting (Accessed: 19 September 2024). 

Traverso, J. 2023. Tribal, state and federal partners join to return endangered salmon to historic 
habitat. California Department of Fish and Wildlife News Archive. Available from: 
https://wildlife.ca.gov/News/Archive/tribe-state-and-federal-partners-join-to-return-
endangered-salmon-to-historic-habitat (Accessed: 26 September 2024).  

https://wildlife.ca.gov/Conservation/Environmental-Review/WJT/Permitting


 

VOLUME II: APPENDICES 

Presented to the 
California Fish and Game Commission 

 

JUNE 2025 

 



 

Western Joshua Tree Conservation Plan  

TABLE OF CONTENTS 

Appendices 
A. Agency Feedback Questionnaire 

B. Agency and Public Input Summary Memo 

C. Tribal Input Summary Memo 

D. Avoidance and Minimization Best Management Practices and Guidelines 

E. Relocation Guidelines and Protocols 

F. Conservation Lands Prioritization Assessment 

G. Foundational Commitments by CDFW for Developing Western Joshua Tree 
Conservation Plan Co-Management Principles with California Native American Tribes  

H. Enhancement and Restoration Prioritization Assessment 

I. Land Acquisition Flow Chart 



Western Joshua Tree Conservation Plan 

Appendix A. 
Agency Feedback Questionnaire 



 

Western Joshua Tree Conservation Plan – Government Agency Request for 
Feedback 

Specific western Joshua tree (WJT) feedback could be related to any of the following 
items, whether applicable on lands you manage or are familiar with from other 
entities within your surrounding area: 

1. What is your agency currently doing to manage WJT? (Can relate to vegetation in 
general or specific to WJT) 

2. What are your agencies’ best management practices for the following: 

a. Wildfire suppression/prevention in WJT habitat 

b. Invasive species control in WJT habitat 

c. Relocation of WJT (if so, do you have a relocation specialist that can provide 
guidance?) 

d. Soil Erosion 

e. Grazing 

f. Motor vehicle recreation 

3. Have there been any WJT-specific restoration/conservation efforts in the past, 
present, or in future planning? (e.g., seed collection/banking, replanting WJT, 
replanting/seeding native nurse plants for WJT, WJT relocation, etc.)  

4. CDFW is currently seeking input from agencies on acceptable parameters for a WJT 
conservation agreement between federal, state, and local jurisdictions. Would your 
agency approve of the following: (agree, disagree, agree but with conditions) 

a. Making WJT a species of management/conservation concern, 

b. Implementing special management considerations in WJT habitat, including 
long-term management and habitat enhancement strategies, 

c. Implementing special management considerations in WJT climate refugia 
once identified, 

d. Limiting ground disturbing impacts in WJT habitat, 



e. Limiting vegetation removal in WJT habitat, 

f. Establishing avoidance buffers around WJT based on tree size, 

g. Limiting WJT removal, 

h. Relocating WJT when removal is needed, 

i. Restoring degraded WJT habitat, 

j. Restoring degraded WJT climate refugia, 

k. Enhancing WJT habitat (e.g. planting additional WJT and/or nurse plants), 

l. Enhancing WJT climate refugia (e.g. science-based assisted gene flow), 

m. Accepting relocated WJT from projects outside of your jurisdiction 
boundaries (limited to10 miles and 500 ft elevation difference), or  

n. Hosting range-wide monitoring plots. 

5. Would your agencies be interested in receiving and managing adjacent or 
privately in-held WJT land that was purchased using state mitigation funds (i.e. 
durability agreements)? 

6. Does your agency have partnerships/agreements with local Native American 
tribes? If so, please describe. 

7. Is there any other feedback/information you would like to provide to CDFW 
regarding WJT conservation? Examples could include the following: 

a. Locations of your healthiest WJT stands 

b. Locations where your WJT stands are most stressed 

c. Planning documents related to WJT 

d. Yucca moth pollinators studies/reports or management activities 

e. Criteria not mentioned in the presentation for identifying priority WJT 
conservation lands  

Please contact Drew Kaiser, CDFW Senior Environmental Scientist and Western Joshua 
Tree Coordinator with feedback, comments, or additional questions: 

Email: WJT@wildlife.ca.gov  
Phone: (916) 224-6469 

Thank you! 

  

WJT@wildlife.ca.gov
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Input Summary Memo 
  

 

Date: March 31, 2025 

To: Andrew Kaiser, California Department of Fish and Wildlife 

From: Curtis Alling, Linda Leeman, Jessie Quinn, Ascent  

Subject: Summary of Input from Interagency, Researcher, and Public Outreach Meetings on the Western Joshua 
Tree Conservation Plan 

INTRODUCTION 
The California Department of Fish and Wildlife (CDFW) conducted a series of meetings to gather input from public 
agencies, the scientific community, and the general public to inform and guide development of the Western Joshua 
Tree Conservation Plan (Conservation Plan). The purpose of this memo is to summarize the key topics raised by 
meeting attendees to ensure that this input is captured in the Conservation Plan. The following table lists the 
outreach meetings focused on the development Conservation Plan that have occurred to date with federal, state, and 
local agencies; researchers; and the public. CDFW has held other outreach meetings related to permitting under the 
Western Joshua Tree Conservation Act (WJTCA). Input from meetings that occur after the Fish and Game Commission 
takes final action on the initial Conservation Plan in June 2025 will be addressed in future amendments or versions of 
the Conservation Plan. 

Meeting Type Meeting Date & Time 

State and Federal Agency Meeting #1 Thursday, February 29, 2024, 2–4pm 

Local Agency Meeting #1 Thursday, February 29, 2024, 10–12pm 

Researcher Outreach Meeting #1 Thursday, March 7, 2024, 10–12pm 

California State Parks Meeting #1 Wednesday, March 27, 2024, 10–11am 

Public Outreach Meeting #1 Thursday, April 4, 2024, 10–12pm 

California State Parks Meeting #2 Wednesday, May 8, 2024, 10–11:45am 

State and Federal Agency Meeting #2 Wednesday, May 15, 2024, 2–4pm 

Local Agency Meeting #2 Wednesday, May 15, 2024, 10–12pm 

California State Lands Commission Meeting #1 Wednesday, May 22, 2024, 10–11am 

California State Parks Meeting #3 Wednesday, June 12, 2024, 1–2pm 

Public Outreach Meeting #2 Thursday, July 11, 2024, 2–4pm 

California Department of Forestry and Fire Protection Meeting #1 Monday, July 15, 2024, 9–10am 

Public Workshops #1 and #2 Monday, March 10, 2025, 10–1pm and 3–6pm 
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SUMMARY OF INPUT 

State and Federal Agency Meeting #1 
The purpose of this meeting was to solicit input about current efforts to protect western Joshua tree from state and 
federal agencies that manage land in the geographic focus area of the Conservation Plan. In addition, the meeting 
provided an opportunity for CDFW to identify opportunities for collaboration with these state and federal agencies 
and gather feedback on issues of concern that the agencies would like to see addressed in the Conservation Plan. 

Representatives from the following agencies attended the meeting: California State Parks (CSP), National Park Service 
(NPS), US Department of Fish and Wildlife Service (USFWS), US Navy (Naval Air Weapons Station China Lake), US 
Bureau of Land Management (BLM), US Department of Defense (DOD) (Edwards Air Force Base), California 
Department of Transportation (Caltrans), and US Forest Service (USFS). A full list of attendees and their affiliations is 
provided in the “List of Attendees” section below. 

The following sections summarize the key topics relevant to the Conservation Plan that were discussed during the 
meeting: 

CURRENT MANAGEMENT AND RESEARCH EFFORTS 
 National Park Service 

 Based on climate modeling, NPS anticipates losing approximately 80 percent of currently occupied western 
Joshua tree habitat in Joshua Tree National Park (JTNP) in the next 100 years. In a worst-case greenhouse gas 
emissions scenario, NPS anticipates that less than 1 percent of suitable habitat will remain within JTNP. NPS is 
exploring the suitability of higher elevation areas outside of JTNP for potential conservation of western 
Joshua tree. 

 NPS has focused western Joshua tree restoration efforts on climate refugia areas within JTNP. Based on 
preliminary data, NPS assumes that populations of western Joshua tree in the eastern extent of JTNP are 
better adapted to dry environmental conditions that would be similar to the future conditions of climate 
refugia. NPS emphasized the importance of assisted migration (either as fruit, seeds, or trees) to locations 
that will be suitable for western Joshua tree in the future because climate change will occur quicker than the 
species can migrate on its own. 

 NPS implements aggressive fire control measures and full fire suppression in JTNP to prevent the loss of 
western Joshua trees. NPS implements fuel breaks around larger expanses of western Joshua tree that have 
not burned and around unburnt islands within woodland areas in climate refugia. NPS is currently protecting 
western Joshua tree populations in non-refugia to allow for collection of genetic material. NPS also replants 
western Joshua trees in burned areas. 

 California State Parks 

 CSP manages four parks with western Joshua tree range—Red Rock Canyon State Park (SP), Arthur Ripley 
Desert Woodland SP, Onyx Ranch State Vehicular Recreation Area (SVRA), and Hungry Valley SVRA. 
(Saddleback Butte SP was not mentioned in the meeting, but also contains western Joshua trees.) Current 
management efforts for western Joshua tree include enhancing native stands through collecting seeds and 
planting. 

 CSP conducted a study of the natural postfire regeneration of western Joshua trees with and without 
predator exclusion fencing at Arthur Ripley Desert Woodland SP. The findings of this study can be used to 
inform the Conservation Plan. 
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TOPICS TO ADDRESS IN THE CONSERVATION PLAN 
 The Conservation Plan should discuss the indirect impact of erosion on western Joshua tree and address the 

protection of soil and biological soil crusts. (CSP) 

 USFWS facilitates a western Joshua tree working group made up of State and federal agencies. The working 
group is developing standardized monitoring protocols to collect information on abundance trends across the 
range of the species. USFWS asked if there is potential to incorporate monitoring protocols in the Conservation 
Plan. A database to track western Joshua tree monitoring data may be time consuming and costly to develop 
and maintain. Outside support would be helpful in database efforts and would be within the scope of the 
working group’s research and efforts. (USFWS) 

 Priority areas for conservation should include climate refugia within western Joshua tree habitat and areas that do 
not presently support western Joshua trees but will become suitable habitat for the species in the future. (JTNP) 

OPPORTUNITIES FOR COLLABORATION 
 Arthur Ripley Desert Woodland SP is interested in being a receiver site for relocated western Joshua trees. (CSP) 

 Coordination between researchers and agency land managers would be helpful in developing Conservation Plan 
goals and management strategies. (USFWS) 

 USFWS works with DOD agencies on conservation activities within military installations. USFWS recommends 
reviewing the integrated natural resource management plans for military installations that incorporate western 
Joshua tree management. Need to outreach more to DOD land management divisions to understand the policies 
that are already in place at DOD facilities for western Joshua tree management and conservation. (USFWS) 

Local Agency Meeting #1 
The purpose of this meeting was to address and to gather feedback on issues of concern that local agencies would 
like to see addressed in the Conservation Plan. In addition, the meeting provided an opportunity for local agencies to 
identify how they would like to engage in the development of the Conservation Plan and how CDFW can align the 
plan’s strategies with local agency conservation goals. 

Meeting attendees included representatives from the following local agencies: City of Hesperia, City of Lancaster, City 
of Palmdale, City of Ridgecrest, San Bernardino County, Los Angeles County, Town of Yucca Valley, and Kern County. 
A full list of attendees and their affiliations is provided in the “List of Attendees” section below. 

The following sections summarize the key topics that were discussed during the meeting: 

PERMITS, DELEGATION AGREEMENTS, AND OUTREACH 
 A representative from the Town of Yucca Valley (Jared Jerome) noted that many residents have western Joshua 

trees in their yards and will likely need Western Joshua Tree Conservation Act (WJTCA) hazard management 
permits or incidental take permits (ITPs). Jared emphasized the importance of community outreach. Jared 
expressed interest in learning about protocols for delegation agreements for permit authorization and how the 
delegation agreements relate to the Conservation Plan. Jared also asked questions about funding mechanisms 
(i.e., how much property owners will be compensated for conservation easements on private property) and how 
conservation easements will be applied (e.g., as mitigation for development or as a strategy for protecting 
undeveloped properties). 
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 A representative from the Los Angeles County Planning Department (Caroline Chen) noted that town councils in 
Antelope Valley, such as Pearblossom, are interested in participating in outreach meetings and are awaiting 
direction for developing community standards to protect western Joshua trees.  

CONSERVATION APPROACHES 
 The Los Angeles County Planning Department representative (Caroline Chen) suggested that the Conservation 

Plan include measures to protect biological soil crust. 

Researcher Outreach Meeting #1 
The purpose of this meeting was to gather feedback on research topics and their potential conservation implications 
from researchers studying western Joshua tree. The meeting provided an opportunity for researchers to identify 
research to be incorporated into the Conservation Plan and opportunities for CDFW to align the plan’s strategies with 
the best available science. 

Meeting attendees included researchers affiliated with the following universities and agencies: Willamette University; 
California State University, Northridge (CSUN); Reed College; University of California, Riverside; University of 
California, Santa Cruz (UCSC); USFWS; and City of Lancaster. A full list of attendees and their affiliations is provided in 
the “List of Attendees” section below. 

The following sections summarize the key topics that were discussed during the meeting:  

RELOCATION 
 Michael Loik (UCSC) stated that there is not enough data to determine appropriate relocation distances for 

western Joshua trees. More information is needed on existing population genetic structures, availability of 
potential habitat, and land ownership of receiver sites. 

 Consider developing a seed transfer zone map for western Joshua tree.  

 Relocation strategies may differ between seedlings and mature trees. 

ASSISTED GENE FLOW 
 Jeremy Yoder (CSUN) is gathering genetic data to determine whether trees at lower elevations and in drier 

climates (i.e., “hot adapted”) are better adapted to future conditions. 

 Consider whether western Joshua trees in areas where more permit applications have been received (e.g., Town 
of Yucca Valley) and areas of lower elevation that are experiencing environmental stressors (e.g., Town of Apple 
Valley, City of Victorville) are more appropriate for assisted gene flow. 

SOIL MICROBE RESEARCH 
 Based on an environmental DNA (eDNA) study for an endangered lupine (Lupinus sp.), a researcher in Michael 

Loik’s lab (UCSC) found a difference in microbial communities in plants grown in native habitats and plants 
grown in nurseries. Research on western Joshua tree microbial communities can help inform how plants are 
grown for restoration. 

 Juniper Harrower (Reed College) is interested in the effects of microbial communities on restoration success in 
burned areas. Juniper noted that survival rates of out-planted western Joshua trees are low due to predation. She 
is conducting research that involves adding microbial communities from existing western Joshua trees and noted 
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that it would be important to use locally adapted mycorrhizae associated with nurse plants. She found that 
seedlings can be inoculated with a teaspoon of soil and the same mycorrhizal communities will form.  

CLIMATE REFUGIA 
 Lynn Sweet (UC Riverside) noted that JTNP has implemented fuel treatments (e.g., fuel breaks) to protect western 

Joshua tree at higher elevations. Lynn is currently developing a Refugia Management Plan for JTNP which 
includes mapping areas where western Joshua trees are most vulnerable and identifying priority areas for fuel 
treatments (draft plan expected in June 2024). However, fuel treatments can have negative effects of increasing 
invasive species cover and disturbing existing western Joshua trees and its obligate pollinator, the yucca moth 
(Tegeticula synthetica).  

 Lynn pointed out that the boundaries of predicted areas of future climate refugia should be regularly assessed and 
revised if they are being used to enact fine-scale conservation efforts based on established management units 
represented in geographic information system (GIS) shapefiles, given the uncertainty associated with modeled 
projections of those boundaries. Also, the planning team should consider whether the model timescales align with 
management timescales. 

 Lynn published a study in Ecosphere in 2019 that modeled future habitat within JTNP under one future climate 
scenario. The study found higher seedling survival in upper elevations.  

 USGS is conducting a 12-year resurvey on JTNP plots. 

POLLINATORS 
 Jeremy Yoder’s lab (CSUN) is working on a distribution model of western Joshua tree’s obligate pollinator, the 

yucca moth, independent of the tree’s distribution and is looking to identify the specific environmental conditions 
that the moths use to transition from larvae to adults. The researcher is planning to collect data on the 
temperature profile of soil where western Joshua tree populations are found. Based on the literature, low winter 
temperatures may be a cue for the moths to transition out of diapause and begin pollination. The research is 
attempting to understand how climate drives the moth’s activities and how the moth’s distribution may align with 
western Joshua tree’s modeled climate refugia. This research would not be available for incorporation in the 
initial draft of the Conservation Plan, but distribution models may be available in August. 

NURSE PLANTS AND RECRUITMENT 
 Based on surveys at Covington Flats in JTNP, Michael Loik (UCSC) observed that the shrub blackbrush (Coleogyne 

ramosissima) was important for western Joshua tree recruitment.  

 Michael noted that Viceroy gold mine in Searchlight, Nevada had a restoration program for eastern Joshua tree 
(Yucca jaegeriana), which may provide useful information that can be applied to western Joshua tree. 

 Nurse plants may be an important aspect of ensuring western Joshua tree survival in assisted migration or gene 
flow efforts. Research was conducted on eastern Joshua tree at Mojave National Preserve. The experiment 
evaluated the effects of different treatments (caged/non-caged and shaded/non-shaded) on the initial survival of 
small seedlings in a postfire environment. Caging showed a significant benefit to survival of small seedlings, but 
shading showed a negative impact on small seedlings (potentially related to competition). 

 Lynn Sweet (UC Riverside) intends to research nurse plants for eastern Joshua trees. 
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ADAPTIVE MANAGEMENT 
 Consider adaptive management as an aspect of the Conservation Plan because science will continue to evolve 

beyond the deadline for the Conservation Plan. Consider strategies employed at JTNP. 

 A poll of researchers could be used to assess whether research supports the proposed management actions and 
avoidance and minimization measures. 

OTHER RESEARCH TOPICS 
 Michael Loik (UCSC) has unpublished baseline spectral data for western Joshua trees used in assessing plant health. 

California State Parks Meeting #1 
The purpose of this meeting was to solicit input about current efforts by CSP to protect western Joshua tree and 
CSP’s approach to co-management with California Native American tribes. In addition, the meeting provided an 
opportunity for CDFW to identify opportunities for collaboration with CSP, with the ultimate goal of developing a 
cooperative agreement. Meeting attendees included CSP staff from Headquarters, Great Basin District, Hungry Valley 
SVRA, and Onyx Ranch SVRA. A full list of attendees is provided in the “List of Attendees” section below.  

The following sections summarize the key topics that were discussed during the meeting:  

LAND MANAGEMENT 
 CSP has a high standard of resource stewardship; however, western Joshua tree may experience different levels 

of protection on CSP land depending on the use (e.g., off-highway vehicle [OHV] recreation areas receive less 
protection than ecological reserves). 

 CSP may be interested in acquiring land purchased next to State Parks using the Western Joshua Tree 
Conservation Fund (Conservation Fund). 

 CSP typically does not receive mitigation because of the potential to degrade conserved landscape. Land 
reclassification for receiver sites may occur at CSP discretion based on the General Plan goals and guidelines for 
each park. 

 Grant funding can potentially be used to implement invasive species control at Arthur Ripley Desert Woodland SP. 

 CSP will share policies, best management practices, and restoration activities relevant to western Joshua tree 
conservation. 

CONSERVATION APPROACHES 
 Conservation approaches for western Joshua tree should include establishing reserves, addressing stressors, 

restoring habitat, responding to climate change, and protecting/restoring populations at higher elevations.  

 CSP is interested in opportunities to be part of the Conservation Plan implementation (e.g., being part of a 
reserve system, acquiring land, developing collaborations, sharing protocols, using park land as receiver sites, 
and hosting long-term monitoring plots). 
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RESEARCH 
 CSP is conducting postfire research on western Joshua tree regeneration at Arthur Ripley Desert Woodland SP. 

The study is investigating impacts on western Joshua tree from high severity fire using basal sprouts. The study is 
attempting to determine the protocols that should be implemented when a stand of western Joshua tree burns. 

TRIBAL CO-MANAGEMENT 
 CSP recently developed an memorandum of understanding (MOU) with a local Tribe and will share the 

document if it can be made publicly available. 

 CSP indicated that western Joshua tree conservation has not been a high priority for Tribes in the area. 

Public Outreach Meeting #1 
The purpose of this meeting was to solicit input from the public on the elements, content, and issues to be addressed 
in the Conservation Plan. Meeting attendees included land/property owners, real estate brokers, trade association 
representatives, non-profit land conservancy and conservation association representatives, town council association 
representatives, regulatory consultants, biologists, local agency staff, and legislative office representatives.  

The following sections summarize the key topics that were discussed during the meeting: 

MITIGATION APPROACHES 
 Commenters expressed concerns that current mitigation approaches still result in the net loss of western Joshua 

tree. A researcher stated that a 1:1 tree replacement ratio is not sufficient because approximately 10 seeds and 100 
years are needed to produce one mature western Joshua tree. 

 One commenter requested consideration for mitigation of western Joshua trees that colonize fallowed 
agricultural land. 

 One commenter (regulatory consultant) asked how management approaches will differ in reduced fee areas. 

TRANSPLANTING STRATEGIES 
 Commenters recommended that CDFW establish guidelines for transplanting trees to ensure survival. 

Commenters suggested that transplanted trees be relocated near their points of origin to areas with similar 
altitude and soil conditions. However, another commenter recommended assisted migration and moving trees to 
cooler sites that serve as climate refugia. 

 Commenters suggested that CDFW consider the efficacy of transplant methods. One commenter stated that using 
spades for relocation is 6 to 8 times more successful than bare rooting for western Joshua trees over 8 feet tall. 

 Commenters recommended that CDFW develop a system of tracking trees to monitor survivability. 

 One commenter asked for clarification on whether relocation is considered an impact or a conservation strategy. 

CONSERVATION STRATEGIES 
 Commenters stated that the Conservation Plan should place higher emphasis on in situ preservation of western 

Joshua tree over habitat creation and restoration due to the length of time it takes for the species to mature and 
provide functioning habitat. Subsequently, a commenter suggested that the fee structure favor preservation.  
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 One commenter expressed concerns that western Joshua trees are being transplanted to landscaped areas rather 
than conservation lands. The commenter suggested that the Conservation Plan treat western Joshua tree as a 
keystone species with habitat value rather than a landscape plant. 

 One commenter suggested that the Conservation Plan ensure habitat connectivity for species that use western 
Joshua tree habitat (e.g., LeConte’s thrasher [Toxostoma lecontei], loggerhead shrike [Lanius ludovicianus]) to 
prevent these species from declining and becoming listed. 

 Commenters suggested that the Conservation Plan incorporate measures to maintain existing soil mycorrhizae 
and protect western Joshua tree’s obligate pollinator. 

 One commenter recommended that the Conservation Plan establish a baseline, describe long-term management 
opportunities, and consider uncertainties. 

 Commenters expressed concerns that mitigation and conservation lands are located outside the current 
distribution of western Joshua tree.  

 Commenters suggested that the Conservation Plan should deter development and solar and wind projects from 
high density populations of western Joshua tree and encourage developers to build in disturbed areas. 

PERMITTING 
 Commenters expressed concerns about how permit requirements will be enforced at the local level. Commenters 

recommended that CDFW develop a mechanism and funding for oversight to ensure that applicants adhere to 
permit requirements. 

 Commenters (particularly landowners/developers, real estate brokers, regulatory consultants, and government 
representatives) expressed concern about balancing western Joshua tree conservation with housing needs and 
impacts on property owners. Commenters expressed concerns about permitting costs and diminished property 
values due to these costs. One commenter suggested fee waivers for single-family homeowners. One commenter 
expressed support for placing limits on tree removal, but noted that sprouts on a single tree make it too easy to 
exceed these limits. 

 Commenters asked whether the WJTCA allows landowners to collect seeds and reproduce, plant, or relocate 
western Joshua trees within their private property without risk of take. 

 A representative from San Bernardino County requested permitting streamlining for public works safety projects 
(e.g., emergency repairs). 

 One commenter asked how conservation efforts will be funded if the money received from permitting fees is not 
sufficient. 

OTHER TOPICS 
 One commenter suggested that environmental justice be a consideration in the Conservation Plan. 

 One commenter expressed interest in reviewing input from Tribes. 

California State Parks Meeting #2 
The purpose of this meeting was to solicit input from CSP on their Tribal MOU program. A full list of attendees is 
provided in the “List of Attendees” section below.  

During the meeting, CSP discussed lessons learned from their prior experience establishing agreements with 
California Native American tribes. CSP also provided recommendations related to the following: 
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 Collaborations and funding sources; 

 Protocols and procedures for communication and information sharing, including tailored approaches to the 
unique needs of each Tribe; 

 MOU content, including the importance of defining the regulatory framework and legal obligations and 
identifying priorities and mutually beneficial activities for the agreements; 

 Importance of including all relevant staff and leadership; 

 Strategies for decision-making; and 

 Suggestions on the format for discussions and process of incorporating input from Tribes. 

State and Federal Agency Meeting #2 
The purpose of this meeting was to solicit additional input about current efforts to protect western Joshua tree from 
state and federal agencies that manage land in the geographic focus area of the Conservation Plan. In addition, the 
meeting provided a second opportunity for CDFW to provide updates to the proposed management actions, identify 
opportunities for collaboration with these state and federal agencies, and gather feedback on issues of concern that 
the agencies would like to see addressed in the Conservation Plan. 

Representatives from the following agencies attended the meeting: CSP, California State Lands Commission (CSLC), 
California Department of Forestry and Fire Protection (CAL FIRE), DOD, NPS, USFWS, US Navy, BLM, Caltrans, and 
USFS. A full list of attendees and their affiliations is provided in the “List of Attendees” section below. 

The following topics relevant to the Conservation Plan were discussed during the meeting: 

 CSP (Leah Gardner) indicated that OHV use is more impactful to western Joshua trees in open riding areas than 
on designated trails within State Parks. Accordingly, the Conservation Plan should clarify that negative impacts 
related to OHV use refer to unrestricted off-trail use.  

 CSP (Leah Gardner) noted that land use categories in State Parks include natural and cultural preserves, which 
have more restricted use than recreation areas.  

 CSP (Leah Gardner) recommended expanding on the management actions to include actions that minimize 
erosion and minimize impacts on biological soil crusts. 

 CSP (Chris Hon) recommended clarifying what is meant by grazing in the Conservation Plan, since there is a 
difference in the effects from grazing by livestock and by native mammals. 

Local Agency Meeting #2 
The purpose of this meeting was to provide updates to the proposed management actions and address and gather 
additional feedback on issues of concern that local agencies would like to see addressed in the Conservation Plan. In 
addition, the meeting provided a second opportunity for local agencies to identify how they would like to engage in the 
development of the Conservation Plan and how CDFW can align the plan’s strategies with local agency conservation goals. 

Meeting attendees included representatives from the following local agencies: Los Angeles County, San Bernardino 
County, Riverside County, City of Adelanto, City of Palmdale, California City, City of Victorville, and City of Hesperia. A 
full list of attendees and their affiliations is provided in the “List of Attendees” section below. 

The following sections summarize the key topics that were discussed during the meeting: 

 A representative from the Los Angeles County Planning Department (Caroline Chen) raised concern with using 
mulch to cover exposed soils during the creation of fire lines because of the potential for mulch to catch on fire. 
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 A representative from the Los Angeles County Planning Department (Mark Herwick) asked about the likelihood 
of developing preserves, whether there is a minimum size requirement for preserves, and if the Conservation 
Plan considers connectivity between preserves. 

 Local jurisdictions expressed concerns related to permitting and requested clarification about the types of 
impacts that would occur within certain distances of trees. Representatives from the Los Angeles County Planning 
Department (Lorraine Acuna) and City of Hesperia (Andrew Lemke) expressed concerns about how single family 
homeowners would be affected by impact buffers around trees and noted that different jurisdictions use different 
buffers. A representative from the City of Victorville (Alex Jauregui) requested clarification on the requirements 
for triggering an incidental take permit and asked if different requirements would apply depending on the 
ecological value of the land. A representative from San Bernardino County (Karen Carter) expressed concerns 
about maintaining existing roads that are within the avoidance buffers of trees.  

California State Lands Commission Meeting #1 
The purpose of this meeting was to solicit input from the CSLC about current efforts to protect western Joshua tree. 
In addition, the meeting provided an opportunity for CDFW to identify opportunities for collaboration with CSLC and 
gather feedback on issues of concern that CSLC would like to see addressed in the Conservation Plan. A full list of 
attendees and their affiliations is provided in the “List of Attendees” section below. 

The following sections summarize the key topics relevant to the Conservation Plan that were discussed during the 
meeting: 

 CSLC has jurisdiction over State Lands, which include School Lands and Sovereign Lands.  

 On School Lands, CSLC issues leases for various project types, including electrical transmission infrastructure, 
grazing, guzzlers, state highway improvements, mineral extraction, and renewable energy development. All 
leases on School Lands must undergo the California Environmental Quality Act (CEQA) process, which evaluates 
impacts on western Joshua tree. CSLC is typically the lead agency under CEQA and is open to receiving guidance 
from CDFW on recommended protections for western Joshua tree. Fees are required for leases on School Lands. 
CSLC has been seeking to consolidate School Lands for conservation, but the Federal government has not made 
progress on implementation. CSLC generally does not sell School Lands parcels. 

 Sovereign lands include navigable lakes, rivers, the area from the shore to three miles into the ocean, and other 
larger natural water bodies. CSLC has jurisdiction on lands where these resources were located on the date of 
California statehood. Fees for leases on Sovereign Lands can be waived. 

 Projects on State Lands must consider the historic lands inventory as part of the CEQA analysis. One wind energy 
project on State Lands involved evaluation of a historic Joshua tree display and incorporated mitigation to locate 
infrastructure away from this population of trees.  

 CSLC has issued leases on State Lands to CSP and CDFW for conservation and preservation purposes. These 
types of leases are typically long-term (10–20 years). CSLC can issue long-term leases to CDFW for preservation 
of land in modeled climate refugia. However, leases are not exclusive and applicants may apply for leases on 
parcels held under long-term leases for conservation and preservation. CSLC would be required to review any 
applications, but is unlikely to approve the application if the new project conflicts with the conservation and 
preservation of western Joshua tree. 

 CSLC is amenable to disclosing a collaboration between CDFW and CSLC to preserve western Joshua tree on 
State Lands in the Conservation Plan. 
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California State Parks Meeting #3 
The purpose of this meeting was to solicit input from CSP on the management actions that are being developed for 
the Conservation Plan and potential implementation in State Parks with western Joshua trees. A full list of attendees is 
provided in the “List of Attendees” section below. 

The following sections summarize the key topics that were discussed during the meeting: 

OFF-HIGHWAY VEHICLE USE 
 CSP requires each State Vehicular Recreation Area to follow a Wildlife Habitat Protection Plan and a Soil 

Conservation Plan. These plans are in development and are expected to be released to the public by the end of 
2024. CSP recommends referencing these plans in the Conservation Plan. 

 CSP requires park visitors and employees to stay on designated trails and roads. CSP manages off-trail riding by 
repairing and replacing fences and erecting barriers (e.g., straw bales or permanent fences). 

CONSERVATION AGREEMENTS 
 CSP staff expressed that they need to understand more specifics about the Conservation Plan before making 

commitments. They suggested that the Conservation Plan should allow for flexibility and should identify the 
commitment to maintain ongoing collaboration, restoration opportunities that could be funded by the 
Conservation Fund, and guidance for relocating western Joshua trees. 

MANAGEMENT PRACTICES 
 CSP typically manages habitat rather than individual species. CSP staff indicated that they would not agree to 

blanket avoidance buffers (e.g., 1 meter buffer around western Joshua tree). 

 CSP does not deal with mitigation or conservation easements. 

 The Natural Resources Department of CSP does not deal with acquiring land for management; however, this 
topic can be discussed with another division of CSP. 

WESTERN JOSHUA TREE RELOCATION 
 CSP staff wants to understand their responsibilities if they were to accept relocated western Joshua trees on State 

Park lands.  

 There was disagreement among CSP staff about whether a 10-mile limit on relocation distances would be 
acceptable.  

 CSP indicated that they cannot participate in gene flow management activities. 

 CSP raised questions related to success rates of relocating trees and the length of time for maintenance activities, 
such as watering. 

 CSP identified challenges with relocating trees to Onyx Ranch SVRA because much of the land is inaccessible 
(e.g., bringing water trucks to relocation sites, liabilities). CSP indicated that Arthur B. Ripley Desert Woodland SP 
is more accessible. 
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PROJECT EVALUATION 
 CSP is required to fill out a Project Evaluation Form for any project involving ground disturbance, including tree 

relocation and habitat enhancement. The review period for form approval is 3 to 6 months. Tribes may request to 
consult during this process. 

LONG-TERM MONITORING 
 CSP encourages scientific research and issues permits for research activities. Science permits typically take a few 

months to process. CSP would accept establishment of long-term monitoring plots and recommends that are 
clearly marked. 

Public Outreach Meeting #2 
The purpose of this meeting was to solicit additional input from the public on the elements, content, and issues to be 
addressed in the Conservation Plan. Meeting attendees included regulatory consultants, government agency and 
special district representatives, private landowners, attorneys, construction and landscaping companies, non-profit 
land conservancy and conservation association representatives, university affiliates, utility and solar companies, and 
news reporters.  

The following topics relevant to the Conservation Plan were discussed during the meeting: 

 Commenters expressed concerns related to permitting. Commenters opposed the permitting of certain solar 
projects and expressed concerns that permitting will pose a higher financial burden for individual property 
owners and disadvantaged communities compared to large-scale developers. Commenters also expressed 
concern about enforcement of permit conditions when delegating permitting authority to local governments. In 
addition, commenters asked whether mitigation fee levels would correspond with habitat quality. 

 Commenters recommended conducting additional research on seed dispersers and the effects of grazing 
animals on western Joshua trees. 

 Commenters suggested that translocation success rates are overstated and expressed a preference for 
preservation over relocation, particularly for clonal trees. 

 Commenters raised questions about the types of activities covered under the WJTCA. 

 Commenters raised questions about how conservation funds would be sourced, managed, spent, and made 
transparent to the public. 

 Commenters raised questions about the enforceability of management actions in the Conservation Plan.  

 A representative from the Town of Yucca Valley (Jared Jerome) raised questions about impacts from fire breaks 
and the reasoning behind fire break recommendations. 

California Department of Forestry and Fire Protection Meeting #1 
The purpose of this meeting was to solicit input from the CAL FIRE San Bernardino Unit about potential fire and fuel 
treatment strategies. In addition, the meeting provided an opportunity for CDFW to identify opportunities for 
collaboration with CAL FIRE and gather feedback on issues of concern that CAL FIRE would like to see addressed in 
the Conservation Plan. A full list of attendees and their affiliations is provided in the “List of Attendees” section below. 

The following sections summarize the key topics that were discussed during the meeting: 
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FUEL TREATMENT STRATEGIES 
 CAL FIRE’s approach to fuel reduction in western Joshua tree habitat is implementing manual treatments, with 

mechanical treatments where possible. CAL FIRE has had issues with grazing in the past and noted that herbicide 
application may become more limited due to the listing of bumble bees. CAL FIRE has not implemented 
prescribed fire because western Joshua tree is not a fire-adapted species. CAL FIRE recommends including 
manual and mechanical treatments in the Conservation Plan. 

 The San Bernardino Unit implements treatments within the State Responsibility Area. Treatments typically occur 
on state and private land, but CAL FIRE is interested in cooperating more with federal agencies. Western Joshua 
trees are also present in Los Angeles County (contracted with CAL FIRE) and the Riverside Unit. 

 CAL FIRE has implemented one fuel treatment project in an area with a large population of western Joshua trees. 
The treatment area encompassed approximately 60–80 acres in Piñon Hills, a transition zone with pinyon pine. 
Manual treatments were implemented within buffers around western Joshua trees and mechanical treatments 
were implemented outside of buffers. CAL FIRE noted that treatments may not be feasible if typical buffers (e.g., 
50 feet) are required around trees. 

 The Conservation Plan can include fire management strategies. CAL FIRE can implement treatments to protect 
climate refugia if they receive input on design elements. Fire prevention strategies (e.g., implementing fuel 
treatments) are more likely to be followed than strategies implemented during an active fire. 

OPPORTUNITIES FOR COLLABORATION 
 CAL FIRE is primarily concerned with implementing fuel treatments to protect health and safety (e.g., evacuation 

routes) and infrastructure. CAL FIRE is already working with CDFW to ensure that they are adequately protecting 
western Joshua tree during implementation of projects. CAL FIRE has funding for collaboration with CDFW. Edith 
Martinez is CDFW’s current point of contact with CAL FIRE.  

 CDFW would like to work with CAL FIRE to develop mitigation measures to protect western Joshua tree for 
projects that benefit ingress/egress and infrastructure. Fuel treatment projects may be funded through the 
Conservation Fund. 

 The Conservation Plan could describe the process for collaboration between CDFW and CAL FIRE, as follows: (1) 
CAL FIRE develops a project; (2) CAL FIRE submits the project to CDFW fire staff (currently Edith Martinez); and 
(3) CDFW fire staff connects with the western Joshua tree team for review. 

 CAL FIRE is interested in participating in the fire fuels and invasive species subgroup of the interagency biological 
working group for Joshua tree. 

Public Workshop Meetings #1 and #2 
CDFW held two public workshop meetings on March 10, 2025, one in the morning (10–1pm) and one in the afternoon 
(3–6pm). The same content was presented at both workshops, with different times available to the public to allow for 
increased attendance. The purpose of these workshops was to address comments on the draft Conservation Plan 
released to the public on November 22, 2024 that were provided by mail/email, as well as verbal comments received 
during the Commission’s February 12, 2025 public hearing on the Conservation Plan. The workshops also aimed to 
address comments received about the WJTCA, and provided clarity on the difference between the Conservation Plan 
and WJTCA and a description of ITPs under the WJTCA and California Endangered Species Act. The workshop 
presentation included a brief overview of these topics, a summary of comments received to date on the draft 
Conservation Plan, and anticipated changes to the Conservation Plan based on these comments. The workshops also 
provided an open public forum to solicit additional feedback and answer questions on these topics.  



Agency and Public Input Summary Memo 
Page 14 

 

Meeting attendees included government agency and special district representatives; town council association 
representatives; Tribal representatives; regulatory consultants; biologists; private land/property owners; real estate 
brokers and developers; property management companies; trade association representatives; attorneys; contractors; 
arborists; non-profit land conservancy and conservation association representatives; agricultural advocacy group 
representatives; university affiliates; news reporters; and professionals from utility and renewable energy companies, 
engineering and architecture firms, construction companies, and landscaping companies.  

The following sections summarize some of the key topics relevant to the Conservation Plan that were discussed 
during the workshops: 

WESTERN JOSHUA TREE CONSERVATION PLAN CONTENT 
 Commenters expressed support for the recommendations and management actions in the Conservation Plan. 

 One commenter advocated for low-conflict siting of renewable energy development to ensure the retention of 
intact western Joshua tree habitat. 

 One commenter requested additional details about the Tribal monitoring that may be recommended or required 
for removal, trimming, and relocation of western Joshua trees. 

WESTERN JOSHUA TREE CONSERVATION ACT REQUIREMENTS AND PERMITTING 
 Commenters raised questions and concerns related to permit requirements under WJTCA. One commenter 

expressed concern about equitable consideration of individual landowners in decision-making related to 
permitting requirements under the WJTCA. Some commenters questioned whether a 50-foot-radius buffer for 
protecting western Joshua tree root zones is supported by best available science and suggested that smaller 
buffer distances may be warranted. One commenter expressed support for retaining the recommended buffer 
distance, but allowing for some exemptions (e.g., in areas where existing development occurs within a buffer or 
for some residential properties). One commenter suggested expanding the fees required for removal of trees 
taller than 5 meters to include trees taller than 3.5 meters. 

 Several residential landowners and utility districts expressed concern about in-lieu fee mitigation costs associated 
with implementing mandated connections to utility lines. 

 Commenters raised concerns about costs associated with relocation and additional mitigation requirements that 
could be imposed outside of the WJTCA, particularly due to the size of the avoidance buffers being infeasible to 
implement. 

 Commenters were concerned about costs for individual residential landowners to complete CEQA review of ITP 
applications.  

 Commenters requested additional information, including sources of information for census survey methods and 
guidance for becoming a Desert Native Plant Specialist. 

 Commenters requested information and provided suggestions related to relocation methods, including requests 
for data on the success of relocation and other mitigation efforts, a list of relocation sites, and guidance for cases 
when there are no willing receiver sites. 

 Commenters expressed concerns about unauthorized western Joshua tree removal and permit violations by 
utility companies and local jurisdictions regarding take of western Joshua tree, and suggestions for tracking 
compliance. 
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LIST OF ATTENDEES 
The following tables provide lists of attendees from CDFW’s meetings with public agencies and the scientific 
community. Attendees are grouped by organization and then listed alphabetically by first name. In total, nearly 800 
members of the general public attended the public outreach and workshop meetings; the attendee lists for those 
meetings are not provided herein. 

State and Federal Agency Meeting #1 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Jessie Quinn Ascent 

Linda Leeman Ascent 

Tracy Prybyla Ascent 

Alisa Ellsworth California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Jeff Drongesen California Department of Fish and Wildlife 

Josh Grover California Department of Fish and Wildlife 

Julie Vance California Department of Fish and Wildlife 

Kelley Barker California Department of Fish and Wildlife 

Kevin Thomas California Department of Fish and Wildlife 

Lani Maher California Department of Fish and Wildlife 

Laura Petersen-Diaz California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Sara Kern California Department of Fish and Wildlife 

Steve Ingram California Department of Fish and Wildlife 

Beau Tindall California Department of Transportation 

William Hunt California Department of Transportation 

Leah Gardner California State Parks 

Kathryn Tobias California State Parks 

Jay Goodwin National Park Service (Joshua Tree National Park) 

Frank Giles US Bureau of Land Management 

Judy Perkins US Bureau of Land Management 

Kim Marsden US Bureau of Land Management 

LaReina Van Sant US Bureau of Land Management 

Larry Zimmerman US Department of Defense, Edwards Air Force Base 

Misty Hailstone US Department of Defense, Edwards Air Force Base 

Felicia Sirchia US Department of Fish and Wildlife Service 
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Name Organization 

Julie Simonsen US Department of Fish and Wildlife Service 

Laura Ashfield US Forest Service 

Cynthia Hopkins US Navy, Naval Air Weapons Station China Lake 

Julia Hendrix US Navy, Naval Air Weapons Station China Lake 

Local Agency Meeting #1 Attendees 
Name Organization 

Drew Kaiser California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Sara Kern California Department of Fish and Wildlife 

Kelley Barker California Department of Fish and Wildlife 

Jeff Drongesen California Department of Fish and Wildlife 

Steve Ingram California Department of Fish and Wildlife 

Kevin Thomas California Department of Fish and Wildlife 

Julie Vance California Department of Fish and Wildlife 

Alisa Ellsworth California Department of Fish and Wildlife 

Lani Maher California Department of Fish and Wildlife 

Jessie Quinn Ascent 

Linda Leeman Ascent 

Curtis Alling Ascent 

Tracy Prybyla Ascent 

Hannah Weinberger Ascent 

John Moreno Bowman Group 

Casey Brooksher City of Hesperia 

Tammy Pelayes City of Hesperia 

Corrie Kates City of Hesperia 

Daniel Aguilar City of Hesperia 

Jocelyn Swain City of Lancaster 

Megan Taggart City of Palmdale 

Heather Spurlock City of Ridgecrest 

Greg Griffith San Bernadino County 

Ayida Smith San Bernadino County 

Lacy Blackwell San Bernadino County 

Julia Addison San Bernadino County 

Linda Mawby San Bernadino County 

Jai Cheng San Bernadino County 
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Name Organization 

Mark Wardlaw San Bernadino County 

Karen Carter San Bernadino County 

Nancy Sansonetti San Bernadino County 

Manie Cruz San Bernadino County 

Mark Herwick Los Angeles County 

Thuy Hua Los Angeles County 

Amy Bodek Los Angeles County 

Joseph Decruyenaere Los Angeles County 

Caroline Chen Los Angeles County 

Evan Willoughby Town of Yucca Valley 

Markus Spielgelberg ICF 

Craig Murphy Kern County 

Researcher Outreach Meeting #1 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Linda Leeman Ascent 

Benjamin Waitman California Department of Fish and Wildlife 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Jeremy Yoder California State University, Northridge 

Lauren Lien City of Lancaster 

Juniper Harrower Reed College 

Lynn Sweet University of California, Riverside 

Michael Loik University of California, Santa Cruz 

Julie Simonsen US Department of Fish and Wildlife Service 

Christopher Smith Willamette University 
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California State Parks Meeting #1 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Ben Waitman California Department of Fish and Wildlife 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Isabel Baer California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Arthur Heredia California State Parks 

Christopher Hon California State Parks 

Jessica Vannatta California State Parks 

Leah Gardener California State Parks 

Luis DeVera California State Parks 

Melissa Patten California State Parks 

Poya Kouchesfahani California State Parks 

Ron Melcer California State Parks 

Scott Soars California State Parks 

Tricia California State Parks 

California State Parks Meeting #2 Attendees 
Name Organization 

Curtis Alling Ascent 

Jessie Quinn Ascent 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Sarah Fonseca California Department of Fish and Wildlife 

Dena Mitchell California State Parks 

Leslie Hartzell California State Parks 

Patricia Garcia California State Parks 
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State and Federal Agency Meeting #2 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Jessie Quinn Ascent 

Tracy Prybyla Ascent 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Harvest Vieira California Department of Fish and Wildlife 

Isabel Baer California Department of Fish and Wildlife 

Lani Maher California Department of Fish and Wildlife 

Margaret Mantor California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Carol Snow California Department of Forestry and Fire Protection 

David Haas California Department of Forestry and Fire Protection 

Ian McBride California Department of Forestry and Fire Protection 

Amber Stoerp California Department of Transportation 

Jennifer Blake California Department of Transportation 

Julie Sage California Department of Transportation 

Katie Rodriguez California Department of Transportation 

Michelle Gilmore California Department of Transportation 

Sam Daley California Department of Transportation 

Christina MacDonald California Department of Transportation, District 9 

Laurel Zickler-Martin California Department of Transportation, District 9 

Matt Hoffman California Department of Transportation, District 9 

Sarah Mongano California State Lands Commission 

Alex Estrella California State Parks 

Arthur Heredia California State Parks 

Chris Hon California State Parks 

Elizabeth Freed California State Parks 

Jessi Vannatta California State Parks 

Leah Gardner California State Parks 

Luis De Vera California State Parks 

Scott Soares California State Parks 

Tricia Farmer California State Parks 

Misty Hailstone Edwards Air Force Base (412th Civil Engineer Group Environmental Management Division) 

Rick McNeill National Park Service 

Emma Lynch US Bureau of Land Management 
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Name Organization 

Judy Perkins US Bureau of Land Management 

Martin Oliver US Bureau of Land Management 

Felicia Sirchia US Fish and Wildlife Service 

Anna Bonnette US Forest Service 

Laura Ashfield US Forest Service 

Scott Eliason US Forest Service 

Joseph Esparza US Forest Service (San Bernardino National Forest) 

Cynthia Hopkins US Navy 

Dylan Layfield US Navy (Naval Air Weapons Station China Lake) 

Meghan Branson US Navy (Naval Facilities Engineering Systems Command Southwest) 

Local Agency Meeting #2 Attendees 
Name Organization 

Hannah Weinberger Ascent 

Jessie Quinn Ascent 

Tracy Prybyla Ascent 

Clark Blanchard California Department of Fish and Wildlife 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Isabel Baer California Department of Fish and Wildlife 

Kelley Barker California Department of Fish and Wildlife 

Lani Maher California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Nyeka Allen City of Adelanto 

Anu Doravari City of California City 

Andrew Lemke City of Hesperia 

Tammy Pelayes City of Hesperia 

Megan Taggart City of Palmdale 

Alex Jauregui City of Victorville 

Markus Spiegelberg ICF 

Lorraine Acuna Los Angeles County 

Caroline Chen Los Angeles County Planning 

Mark Herwick Los Angeles County Planning 

Casey Escutia Riverside County 

Harry Sandoval Riverside County 

AJ Gerber San Bernardino County 

Fabian Villenas San Bernadino County 
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Name Organization 

Jai Cheng San Bernardino County 

Nancy Sansonetti San Bernardino County 

Ayida Smith San Bernardino County Department of Public Works 

Karen Carter San Bernardino County Department of Public Works 

Manie Cruz San Bernardino County Department of Public Works 

Lacy Blackwell San Bernardino County Office of Emergency Services 

California State Lands Commission Meeting #1 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Jessie Quinn Ascent 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Drew Simpkin California State Lands Commission 

Sarah Mongano California State Lands Commission 

California State Parks Meeting #3 Attendees 
Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Jessie Quinn Ascent 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Isabel Baer California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Arthur Heredia California State Parks 

Christopher Hon California State Parks 

Jessica Vannatta California State Parks 

Leah Gardner California State Parks 

Luis DeVera California State Parks 

Madison Eklund California State Parks 

Melissa Patten California State Parks 

Patricia Farmer California State Parks 
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Name Organization 

Poya Kouchesfahani California State Parks 

Ron Melcer California State Parks 

Russ Bradley California State Parks 

Scott Soars California State Parks 

California Department of Forestry and Fire Protection Meeting #1 
Attendees 

Name Organization 

Curtis Alling Ascent 

Hannah Weinberger Ascent 

Cristin Walters California Department of Fish and Wildlife 

Drew Kaiser California Department of Fish and Wildlife 

Elliot Chasin California Department of Fish and Wildlife 

Jeb Bjerke California Department of Fish and Wildlife 

Mariel Boldis California Department of Fish and Wildlife 

Mika Samoy California Department of Fish and Wildlife 

Carol Snow California Department of Forestry and Fire Protection (San Bernardino Unit) 

Davis Haas California Department of Forestry and Fire Protection (San Bernardino Unit) 
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Memo 
Piñon Heritage Solutions LLC 

3733 E. Pacific Avenue 
Sacramento, CA 95820 

916.926.2736 

 
ASM Affiliates 

2034 Corte Del Nogal 
Carlsbad, CA 92011 

760.804.5757

Date: May 12, 2025 

To: Drew Kaiser, Isabel Baer, Cristin Walters, Jeb Bjerke, Mariel Boldis, Mika Samoy, 
CDFW 

From: Diana T. Dyste, MA, RPA, Dr. Elizabeth Bagwell, RPA, and Lucien David Osas –  
Piñon Heritage Solutions LLC 
Brian Williams, MMA, RPA – ASM Affiliates 

Subject: Tribal Input Summary, Western Joshua Tree Conservation Plan 

Piñon Heritage Solutions LLC (Piñon) and ASM Affiliates (ASM) respectfully submit the Tribal 
input summary presented herein as part of the Western Joshua Tree Conservation Plan 
(Conservation Plan) preparation. This summary includes information about the California 
Department of Fish and Wildlife’s (CDFW) outreach process to California Native American 
tribes (Tribes) who are identified as being culturally affiliated with the habitat of the Joshua 
tree in California, and a list of Tribes who have responded in the affirmative that they are 
interested in participating in government-to-government consultation with CDFW or non-
governmental collaborative tribal meetings with the Native American Land Conservancy 
(NALC). CDFW and NALC are engaged in an ongoing process of consultation, 
communication, and collaboration with Tribes, and as such, a summary of preliminary ideas 
from Tribes and broad ideas about potential Tribal co-management strategies is included.  

This memorandum has been prepared in partial fulfillment of CDFW’s Tribal Communication 
and Consultation Policy and is considered a living document. Forthcoming meeting notes from 
CDFW, NALC, and other parties engaging with Tribes, as well as future meetings and 
associated principles, methods, and strategies for Joshua tree co-management will be 
incorporated in updated memoranda when the Conservation Plan is updated or amended in 
the future. A central purpose of this memorandum is to document California Native American 
Tribal outreach efforts completed by CDFW and NALC during development of the 
Conservation Plan Tribal Co-Management sections occurring from October 2023 to April 2025 
(see Section 1.3.2, “California Native American Tribes”, and Section 5.3.3, “Tribal Co-
Management”). 
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CDFW OUTREACH PROCESS 
CDFW began the outreach process with the goal of identifying California Native American 
Tribes who may have an interest in Tribal co-management of the western Joshua tree and its 
habitat. To accomplish this, CDFW requested an AB 52 Tribal Consultation List, a Statewide 
Tribal Contact List, and a Sacred Lands File search for the region encompassing the proposed 
California western Joshua tree habitat from the Native American Heritage Commission 
(NAHC). As the NAHC contact lists were in preparation, the consulting firms (Piñon and ASM) 
hired by Ascent Environmental to assist CDFW with Tribal engagement, provided their current 
lists of Native American contacts for Tribes within the western Joshua tree habitat, or who were 
thought to have potential cultural traditions that involve use of western Joshua tree. The 
contact list from NAHC was received on December 4, 2023 and added to the ASM/Piñon 
Native American contact list to create a single master tribal contacts list. A subsequent 
contact list provided by CDFW Department Tribal Liaison, Sarah Fonseca, in February 2025 was 
used to update the Native American contact list for future mailings.  

The CDFW engaged with Tribes through the following events and forms of communication:  

 Initial outreach to Tribes 

o CDFW emailed information about the Western Joshua Tree Conservation Act and Tribal 
Co-Management coordination, to the initial contacts provided by Piñon and ASM on 
10/12/2023 and invited them to view an online recorded CDFW video presentation 
about the Conservation Plan (see Attachment 1 to this memorandum). 

o ASM mailed hardcopy letters to the initial contact list provided by Piñon and ASM on 
10/18/2023. 

o Piñon and ASM made follow up calls between 10/23/2023 and 10/27/2023.  

 Invitation to participate in a live, online tribal listening session 

o CDFW emailed informational letters on 11/27/2023. The letters included details about the 
prerecorded CDFW video (e.g. under initial outreach) and the tribal listening session. The 
emails were sent by CDFW to the list of contacts provided by Piñon and ASM. 

o ASM mailed hardcopy letters to the initial contacts provided by Piñon and ASM on 
12/1/2023. 

o CDFW emailed informational letters to the additional contacts provided by the NAHC 
on 12/5/2023. 

o ASM mailed hardcopy letters to the additional NAHC contacts on 12/7/2023. 
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o Piñon and ASM made follow up calls to the master tribal contact list between 12/5/2023 
and 12/12/2023.  

o CDFW sent a reminder email about the online tribal listening session on 12/14/2023. 

 CDFW held a live, online tribal listening session on 12/14/2023. 

 Written Letters “Notification of the Development of a western Joshua tree conservation 
plan pursuant to the Western Joshua Tree Conservation Act” were sent to all listed in the 
master tribal contacts list. 

o CDFW emailed Notification Letters on 2/22/2024. 

o ASM mailed hardcopy Notification Letters on 3/4/2024. 

o Piñon and ASM made follow-up calls to all Tribes on the master tribal contact list from 
3/19/2024 to 4/12/2024. 

 The NALC began facilitating in-person, virtual, and telephone non-governmental 
collaborative meetings with Tribes on 5/9/2024. These are ongoing. 

 CDFW began meeting with interested Tribes for one-on-one informational meetings or 
government-to-government consultation on 5/24/2024. These are ongoing. 

 Emails labeled, “WJT Community Workshop – October 26, 2024,” were sent to select Tribes 
included in the master tribal contacts list. 

o NALC emailed Notification Letters between 9/20/2024 and 10/15/2024. 

o NALC followed up with an email to Tribal members who had RSVP’d on 10/22/2024. 

 The CDFW, NALC, and interested Tribes met in person for a site visit to western Joshua tree 
habitat in the town of Lone Pine on 10/26/2024. Topics discussed at this meeting included 
installation of interpretative signage in areas populated with western Joshua tree; 
establishing an intertribal coalition to integrate Tribes’ voices in contributing to the 
Conservation Plan; land opportunities and land prioritization for Tribes such as co-
management, nursery establishment, and involvement of Tribal monitors to assist with 
western Joshua tree protection during development; and western Joshua tree ecology, 
biology, horticulture, Tribal Environmental Knowledge or Tribal Ecological Knowledge, and 
Tribal Ecological Practices. Representatives from the following Tribes attended the meeting: 

o Chemehuevi Indian Tribe 

o Kern Valley Indian Community 

o San Gabriel Band of Mission Indians 

o Fernandeño Tataviam Band of Mission Indians  
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o San Manuel Band of Mission Indians 

o Big Pine Paiute Tribe of the Owens Valley 

o Gabrielino-Tongva Tribe/Pit River 

o Lone Pine Paiute Shoshone Tribe 

o Fort Yuma Quechan Indian Tribe 

 Emails labeled, “WJTCW - Two Day Event (02/21-02/22),” were sent to select Tribes 
included in the master Tribal contacts list. 

o NALC emailed Notification Letters between 1/24/2025 and 2/19/2025. 

o NALC followed up with an email to tribal members who had RSVP’d on 2/19/2025. 

 CDFW, NALC, and interested Tribes met in person or virtually for a two-day workshop in the 
community of Joshua Tree on 2/21/2025 and in the town of Yucca Valley on 2/22/2025. 
During the first day of the workshop, staff from the Mojave Desert Land Trust (MDLT) led a 
tour of their nursery and seedbank. Staff from MDLT, The Wildlands Conservancy, and 
CDFW led tours of preserves and other properties with western Joshua trees. During the 
second day, staff from CDFW, NALC, US Fish and Wildlife Service, Center for Biological 
Diversity, and Joshua Tree National Park shared presentations on Western Joshua Tree 
Conservation Plan updates, potential grant opportunities, Inter-Tribal coalitions, the 
Western Joshua Tree Conservation Act and California Endangered Species Act listings, 
range-wide conservation agreements, and National Park Service research, conservation, 
and partnerships. Representatives from the following Tribes attended one or both days of 
the workshop. 

o Agua Caliente Band of Cahuilla Indians 

o Cahuilla Band of Indians 

o Fort Yuma Quechan Indian Tribe 

o Kern Valley Indian Community 

o Twenty-Nine Palms Band of Mission Indians  

o Tübatulabals of Kern Valley 
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CALIFORNIA NATIVE AMERICAN TRIBES AND INDIVIDUALS PARTICIPATING IN 
JOSHUA TREE CO-MANAGEMENT DISCUSSIONS 
The following eighteen (18) Tribes and one individual are participating in co-developing the 
principles, approach, and elements of Tribal co-management of western Joshua tree 
conservation in consultation with CDFW at various stages of the Conservation Plan 
preparation: 

 Agua Caliente Band of Cahuilla Indians 

 Agua Caliente Tribe of Cupeño Indians 

 Cahuilla Band of Indians  

 Carmen Lucas, Native American 
individual 

 Chemehuevi Indian Tribe 

 Fernandeño Tataviam Band of Mission 
Indians 

 Fort Independence Indian Community 
of Paiute Shoshone 

 Fort Mojave Indian Tribe 

 Fort Yuma Quechan Indian Tribe 

 Gabrieleno San Gabriel Band of Mission 
Indians  

 Kern Valley Indian Community 

 Kwaaymii Laguna Band of Mission 
Indians 

 Lone Pine Paiute-Shoshone Tribe 

 Pala Band of Mission Indians  

 Rincon Band of Luiseño Indians 

 Tejon Indian Tribe 

 Tübatulabals of Kern Valley 

 Tule River Indian Tribe  

 Twenty-Nine Palms Band of Mission 
Indians 

PRELIMINARY CDFW/TRIBAL CO-MANAGEMENT IDEAS 
CDFW, NALC, and the eighteen Tribes and individual identified above are actively engaged in 
ongoing discussions about the Western Joshua Tree Conservation Act and Conservation Plan. 
Discussions are focused on defining the best approach to planning and implementing feasible 
Conservation Plan Tribal Co-Management strategies. These may include, but are not limited 
to, Tribal programming, funding, co-developing western Joshua tree conservation policies, 
and exploring ways to gather culturally significant data. The bulleted list below summarizes the 
conversational topics that emerged during the initial meetings between Tribes and CDFW or 
the NALC. This list is not exhaustive and is expected to become more detailed and refined as 
additional meetings are held between Tribes and CDFW or NALC. Topics include: 
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 Strategies for more effective controlled burning and reduction of fuel loads to help 
regeneration in post-fire conditions. 

 Strategies for acquiring additional land across the western Joshua tree habitat for 
mitigation purposes with a focus on preserving genetically diverse stands. 

 Funding a co-equal partnership between CDFW and Tribes, including Tribal facilities for 
mitigation efforts, funding for Tribal members to co-manage lands on an ongoing basis, 
and providing training for Tribal members interested in becoming co-managers. 

 Setting permit fees to cover costs associated with mitigation or establishing a mitigation 
fund to buy land for mitigation, with developers or other sources contributing to the fund. 

 Providing Tribes with funding and staff capacity support to grow western Joshua trees for 
mitigation, and to receive trees during relocation/transplanting. 

 Providing Tribal members with training in western Joshua tree monitoring and desert native 
plant specialist certification. 

 Develop, fund, and administer western Joshua tree conservation-focused Tribal youth 
programs or activities. 

 Including project provisions to have Tribal cultural monitors on site for ground disturbing 
activities involving take of western Joshua trees, and to provide prayer rituals for the 
removal and relocation of western Joshua trees.  

 Thinking more broadly about mitigation to include high country habitat and modification 
of development plans to account for preserving western Joshua trees in situ. 

 Thinking holistically about supporting plants, insects, and animals that help ensure western 
Joshua trees’ survival or enhance a suitable habitat. 

 Conducting a habitat-wide ethnographic study of Tribes values, use, and management of 
western Joshua tree habitat. 

 Funding additional cooperative research on western Joshua tree growth patterns and 
habitat needs in various conditions, including fire impacts in various landscapes, 
germinating western Joshua tree in post-fire soil conditions, and understanding better the 
thresholds for wind and water exposure. 

 Completing a review of spring development and sustainability of water sources within 
western Joshua tree habitat and conservation lands, including consideration of Tribal 
water rights and access to water within lands they are being asked to hold in trust for 
mitigation. 

 Supporting restoration of Tribal knowledge through funding and programming related to 
western Joshua tree and traditional use of the plant. 
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 Working towards adopting and implementing foundational commitments adapted from 
the state-applicable Policy Principles outlined in the March 2024 “Advisory Council on 
Historic Preservation’s Policy Statement on Indigenous Knowledge and Historic 
Preservation” (Available at: https://www.achp.gov/sites/default/files/policies/2024-
03/PolicyStatementonIndigenousKnowledgeandHistoricPreservation21March2024.pdf). 

While Tribes are interested in holding additional conservation lands, the Tribes encourage 
balance and restraint in developing an approach that adequately provides funding to 
manage the newly acquired lands through new/additional hires. 

CONCLUSION 
CDFW’s Tribal outreach and consultation efforts will be ongoing throughout the duration of the 
Western Joshua Tree Conservation Plan. The Conservation Plan has a process for amending 
future drafts with Traditional Ecological Knowledge that may come forward after the 
Conservation Plan is finalized. CDFW is committed to continuing this engagement with Tribes 
and that commitment will be codified in the co-management strategies and communication 
processes being developed. As more Tribes confirm participation in the Conservation Plan, 
their names will be added to this memorandum. 

https://www.achp.gov/sites/default/files/policies/2024-03/PolicyStatementonIndigenousKnowledgeandHistoricPreservation21March2024.pdf


 Page 8 

Attachment 1. Tribes Contacted to participate in the Conservation Plan development 

Agua Caliente Band of Cahuilla Indians 

Agua Caliente Tribe of Cupeño Indians 

Augustine Band of Cahuilla Indians 

Barbareño Band of Chumash Indians 

Barbareño/Ventureño Band of Mission 
Indians 

Barona Band of Mission Indians 

Bear River Band of Rohnerville Rancheria  

Big Pine Paiute Tribe of the Owens Valley 

Big Sandy Rancheria of Western Mono 
Indians 

Big Valley Band of Pomo Indians  

Bishop Paiute Tribe 

Blue Lake Rancheria Tribe of Indians  

Bridgeport Paiute Indian Colony 

Buena Vista Rancheria of Me-Wuk Indians  

Cabazon Band of Mission Indians 

Cahuilla Band of Indians 

Calaveras Band of Mi-Wuk Indians 

Calaveras Band of Mi-Wuk Indians - Grimes 

California Valley Miwok Tribe 

Campo Band of Kumeyaay Indians 

Chemehuevi Indian Tribe 

Cher-Ae Heights Indian Community of the 
Trinidad Rancheria  

Chicken Ranch Rancheria of Me-Wuk 
Indians of California 

Chumash Council of Bakersfield 

Coastal Band of the Chumash Nation 

Cocopah Indian Tribe 

Cold Springs Rancheria of Mono Indians of 
California 

Colorado River Indian Tribes 

Death Valley Timbisha Shoshone Tribe 

Dry Creek Rancheria Band of Pomo Indians 

Dumna Wo-Wah Tribal Government 

Dunlap Band of Mono Indians 

Elem Indian Colony 

Elk Valley Rancheria 

Enterprise Rancheria of Maidu Indians 

Ewiiaapaayp Band of Kumeyaay Indians 

Federated Indians of Graton Rancheria 

Fernandeño Tataviam Band of Mission 
Indians 

Fort Independence Indian Community of 
Paiute Indians 

Fort Mojave Indian Tribe 

Fort Yuma Quechan Indian Tribe 

Gabrieleño Band of Mission Indians - KIZH 
Nation 

Gabrieleno/Tongva San Gabriel Band of 
Mission Indians 

Gabrielino/Tongva Nation 

Gabrielino-Tongva Indian Tribe 

Gabrieleno Tongva Indians of California 
Tribal Council 

Habematolel Pomo of Upper Lake 

Hoopa Valley Tribe 

Hopland Band of Pomo Indians 

Iipay Nation of Santa Ysabel 

Inaja-Cosmit Band of Indians 

Jamul Indian Village 

Juaneño Band of Mission Indians 

Juaneño Band of Mission Indians 
Acjachemen Nation - Belardes 

Juaneño Band of Mission Indians 
Acjachemen Nation 84A 

Karuk Tribe  

Kashia Band of Pomo Indians of Stewart's 
Point Rancheria 

Kern River Paiute Council 

Kern Valley Indian Community 

Kitanemuk & Yowlumne Tejon Indians 

Kwaaymii Laguna Band of Mission Indians 

La Jolla Band of Luiseño Indians 

La Posta Band of Diegueño Mission Indians 

Lone Pine Paiute-Shoshone Tribe 
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Los Coyotes Band of Cahuilla and Cupeño 
Indians 

Manzanita Band of Kumeyaay Nation 

Mechoopda Band of Chico Rancheria 

Mesa Grande Band of Diegueño Mission 
Indians 

Middletown Rancheria of Pomo Indians 

Mission Creek Band of Mission Indians 

Monache Intertribal Association 

Mono Lake Kootzaduka’a Tribe 

Mooretown Rancheria of Maidu Indians 

Morongo Band of Mission Indians 

Nashville-Enterprise Miwok-Maidu-Nishinam 
Tribe 

North Fork Mono Tribe 

North Fork Rancheria of Mono Indians of 
California 

Northern Chumash Tribal Council 

Northern Valley Yokut / Ohlone Tribe 

Owens Valley Career Development Center 

Pala Band of Mission Indians 

Paskenta Band of Nomlaki Indians 

Pauma Band of Luiseño Indians 

Pechanga Band of Indians 

Picayune Rancheria of the Chukchansi 
Indians 

Pinoleville Pomo Nation 

Pit River Tribe 

Ramona Band of Cahuilla 

Rincon Band of Luiseño Indians 

Round Valley Indian Tribe 

Salinan Tribe of San Luis Obispo and 
Monterey Counties 

San Fernando Band of Mission Indians 

San Luis Rey Band of Mission Indians 

San Manuel Band of Mission Indians 

San Pasqual Band of Mission Indians 

Santa Rosa Band of Cahuilla Indians 

Santa Rosa Rancheria Tachi Yokut Tribe 

Santa Ysabel Band of the Iipay Nation 

Santa Ynez Band of Chumash Indians 

Serrano Nation of Mission Indians 

Sherwood Valley Band of Pomo Indians of 
California 

Shingle Springs Band of Miwok Indians 

Soboba Band of Luiseño Indians 

Southern Sierra Miwuk Nation 

Susanville Indian Rancheria 

Sycuan Band of the Kumeyaay Nation 

Table Mountain Rancheria 

Tejon Indian Tribe 

Timbisha Shoshone Tribe 

Tolowa Dee-ni' Nation 

Tongva Ancestral Territorial Tribal Nation 

Torres-Martinez Desert Cahuilla Indians 

Traditional Choinumni Tribe 

Tübatulabals of Kern Valley 

Tule River Indian Tribe 

Tuolumne Band of Me-Wuk Indians 

Twenty-Nine Palms Band of Mission Indians 

United Auburn Indian Community of the 
Auburn Rancheria 

Utu Utu Gwaitu Tribe of the Benton Paiute 
Reservation 

Viejas Band of Kumeyaay Indians 

Walker River Paiute Tribe 

Washoe Tribe of Nevada and California 

Wilton Rancheria 

Wiyot Tribe - Table Bluff Reservation 

Wuksache Indian Tribe/Eshom Valley Band 

Xolon Salinan Tribe 

yak tityu tityu yak tiłhini – Northern Chumash 
Tribe  

Yocha Dehe Wintun Nation 

Yuhaaviatam of San Manuel Nation 

Yurok Tribe
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AVOIDANCE AND MINIMIZATION BEST MANAGEMENT 
PRACTICES AND GUIDANCE 
The Avoidance and Minimization (A&M) Actions in this Appendix provide additional guidance 
and best management practices for several Actions in Chapters 5, “Conservation 
Management Actions and Effectiveness Criteria,” Section 5.2.1, “Impact Avoidance and 
Minimization,” with the corresponding A&M number and action title. 

Action A&M 1.3.1: Avoid Impacts during Pesticide Application 
Project proponents, landowners, land managers, and agencies should not apply pesticides on 
western Joshua trees and should implement best management practices that avoid pesticide 
drift onto western Joshua trees, nontarget vegetation (e.g., nurse plants), pollinators, or seed-
dispersing rodents. Pesticides are chemicals that are used to control pests. Types of pesticides 
include herbicides, which aim to destroy or control unwanted vegetation, and insecticides, 
which aim to kill or control insects. Best management practices include: 

1. Prior to pesticide treatment applications, western Joshua trees and buffer zones should be 
flagged or otherwise marked within treatment areas in western Joshua tree habitat. 

2. No pesticide application should occur during precipitation or if precipitation is forecasted 
24 hours before or after project activities, or as required by the label.  

3. No ground disturbance or insecticide/larvicide use should occur within the dripline (i.e., 
perimeter edge of tree canopy) of a mature (i.e., reproductive) tree, which includes the 
tree itself, to avoid impacts on yucca moth pollinators.  

However, pesticide application may be useful for the conservation and recovery of western 
Joshua tree (see Action LC&M 4.3, “Develop and Implement Restoration/Enhancement 
Plans”). 

Action A&M 2.5.1: Minimize Impacts from Invasive Plants 
Project proponents, landowners, land managers, and agencies should implement best 
management practices to prevent the spread of invasive plants (Cal-IPC 2012) for all activities 
that have the potential to spread invasive species in western Joshua tree habitat (e.g., 
construction and resource extraction, off-highway vehicle (OHV) use, outdoor recreation, fire 
control and suppression, fuel treatment implementation, and grazing). Invasive plant 
management includes the following best management practices: 
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1. A pre-activity assessment should be conducted to determine which activities could 
spread invasive species and which best management practices are applicable to the 
site. 

2. Vehicles, equipment, and personnel should be inspected and cleaned if they have 
propagules (i.e., plant parts that can become detached and give rise to a new plant) or 
materials that may contain propagules (e.g., mud).  

3. Inspections should be done when vehicles first arrive at a site and periodically during the 
activity (e.g., fire suppression, development, restoration project). 

4. All clothing, boots, and equipment should be inspected for soil and invasive plant material 
and should be cleaned before arriving in western Joshua tree habitat. 

5. Invasive plant material should be disposed of appropriately outside of western Joshua tree 
habitat. 

6. Vegetation and soil disturbance should be minimized. 

7. Weed-free feed for stock animals should be used in western Joshua tree habitat. 

8. Local personnel should be contacted to gather information on the locations of high priority 
invasive plants or to survey sites for their presence.  

9. Awareness training should be provided to project personnel about avoiding known areas 
infested with invasive plants at the beginning of each day. 

10. Establishing staging areas (e.g., fire camps, landings for helicopters, camps, laydown yards) 
in areas infested by high priority invasive plants should be avoided. 

11. If infestations of high priority invasive plants occur within or near staging areas, their 
perimeters should be identified so vehicle and foot traffic can avoid them.  

12. Using water from impoundments infested with invasive plants should be avoided, such as 
when watering western Joshua tree plantings or conducting fire suppression activities. 

Action A&M 2.6.1: Minimize Impacts during Pesticide Application 
Project proponents, landowners, land managers, and agencies should implement best 
management practices that minimize pesticide drifting onto western Joshua trees and other 
nontarget vegetation (e.g., nurse plants). Best practices include:  

1. Pesticide use should be limited to targeted ground application (e.g., backpack/hand 
sprayed application, down-directed ground spray from small vehicles) within western 
Joshua tree avoidance buffer zones using the minimum amount required to be effective 
(Figure 5-1 in Chapter 5).  
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2. Broadcast or aerial spray of pesticides will not occur.  

3. Western Joshua tree and nontarget plant species should be physically avoided during 
pesticide application by methods such as physically avoiding the plant and nurse plants, 
avoiding application on high heat or windy days to avoid volatilization (i.e., liquid 
converting to gas), and adjusting the nozzle and pressure to make bigger droplets to avoid 
pesticide drift. 

4. A spill kit and safety plan should be on-site during herbicide treatments in western Joshua 
tree habitat. Immediate control, containment, and cleanup of fluids and pesticides due to 
spills or equipment failure (e.g., broken hose, punctured tank) should be implemented. 

5. Cleaning and disposal of pesticide containers should be done in compliance with federal, 
state, and local laws, regulations, directives, and should avoid western Joshua tree, nurse 
plants, and pollinators. 

6. Pesticide applicators should be certified and should comply with all label instructions and 
restrictions for use.  

7. The use of pesticides for the conservation and recovery of western Joshua tree should be 
considered and applied according to product labels. For example, indaziflam is labeled 
for use in natural areas, including parks, open spaces, wildlife management areas, 
recreational areas, fire rehabilitation areas, and fuel breaks. This treatment method is being 
implemented at Joshua Tree National Park where treatment has not significantly affected 
established perennial vegetation and successfully controls annual grasses for up to 3 years 
after application (NPS 2022). 

Action A&M 3.2.1: Minimize Impacts from Fire Suppression 
While land managers and fire agencies should aggressively fight active wildland fires in or near 
western Joshua tree habitat to minimize loss of western Joshua trees, such activities can also 
cause direct and indirect impacts on western Joshua trees and their habitats. Land managers 
and fire agencies should minimize direct and indirect impacts on western Joshua tree during 
fire suppression and control activities when safe and feasible. Minimum Impact Suppression 
Techniques (MIST) and Best Management Practices are only to be considered when it does 
not threaten the safety of firefighters and can include (Interagency Joshua Tree Biological 
Working Group 2023):  

1. Implementation of fire lines and staging areas should occur away from mature western 
Joshua trees when safe and feasible. Preference should be given, when safe and feasible, 
to the installation of smaller handlines and wet lines (i.e., control line installed by spraying 
water in the unburned areas surrounding the fire) as opposed to black lines (i.e., burned 
line) or dozer lines (i.e., lines constructed with bulldozers). Firefighters should seek to 
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minimize amount of retardant drop, if safe, feasible, and in alignment with the tactical 
suppression plan. Furthermore, when safe and feasible, all clothing and equipment of 
firefighter personnel should be cleaned before going into the field to reduce the spread of 
invasive species. 

2. Off-road driving or heavy equipment use may be justified to avoid much greater total 
damage to habitat burned. Resource Advisors or Agency Administrators, or other 
appropriate CDFW or California Department of Forestry and Fire Protection (CAL FIRE) staff, 
should always be consulted before using heavy equipment or off-road driving in western 
Joshua tree habitat. All heavy equipment use or off-road driving should have a ground 
guide walking in front of the vehicles to watch for Joshua tree juveniles and seedlings. 

3. Fire lines should utilize preexisting fuel breaks (e.g., bare rock and managed fuel zones), 
roads, or fire lines from past fire suppression, when feasible and present on the landscape. 

4. Stop all habitat damaging tactics as soon as they are no longer required to prevent a 
larger or more severe fire. Constantly assess the fire situation and priorities for 1) ensuring 
firefighter and human safety, 2) minimizing acres burned through fire suppression, and 3) 
minimizing damage to western Joshua tree and their habitat from suppression as they 
relate to the operation. Document actions taken during suppression activities to facilitate 
postfire rehabilitation of suppression actions. 

5. Vehicles, equipment, and personnel should be inspected and cleaned to reduce the 
potential for them to disperse invasive species into burned areas (see Action A&M 2.5, 
“Minimize Impacts from Invasive Plants,” [in Chapter 5] and Action A&M 2.5.1, above, for 
guidance). 

Action A&M 3.3.1: Minimize Impacts from Postfire Rehabilitation  
In consultation with CDFW, land managers should develop and implement measures to 
minimize direct impacts on western Joshua trees when rehabilitating burned areas after a 
wildland fire. This could include the following elements: 

1. A postfire monitoring plan for invasive plants, focusing on populations of high priority 
invasive plants known to exist before the fire and on areas of significant fire management 
activity during the fire (e.g., fire camps, dozer lines) should be implemented. 

2. Invasive plant control: 

a. New populations of invasive species should be identified and eradicated or contained 
to prevent spread across the postfire landscape. 

b. A monitoring and re-treatment plan for invasive plants should be implemented after the 
initial treatments are applied. 
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3. Exposed soil created during fire line construction should be covered with a thin layer of 
organic mulch (e.g., chipped fuels, hydromulch) less than 3 cm (1.2 inch) in height to 
promote microbial activity that will use nitrogen and phosphorus, thus reducing their 
availability to invading plants (Brooks 2008). 

4. Revegetation: 

a. Avoid use of nitrogen-fixing plants in landscapes where increased nitrogen may create 
conditions for invasive plant colonization. 

b. Revegetating with native species should be prioritized, if feasible. Revegetating with 
fast-growing but noninvasive species should be considered to increase the uptake of 
resources that would otherwise be utilized by invasive species (Brooks 2008).  

c. Seed mixes or other types of revegetation materials should be tested to ensure that 
they are not contaminated by invasive species. 

5. Postfire land uses that may reduce vigor of western Joshua tree resprouting or 
establishment of native plants (e.g., livestock grazing) while the ecosystem recovers from 
the disturbance should be minimized. Ecosystem recovery postfire can vary even within 
geographically similar vegetation communities (Engel and Abella 2011), so recovery should 
be determined on a site-by-site basis. 

6. Public access to burned areas should be closed to minimize damage to western Joshua 
tree and nurse plant propagules already stressed by fire. 

7. Vehicles, equipment, and personnel should be prevented from dispersing invasive species 
into burned areas (see Action A&M 2.5 and Action 2.5.1, above, for guidance). 

Action A&M 3.4.1: Minimize Accidental Ignition of Fires  
Best practices should be implemented during construction and outdoor recreation activities to 
reduce the potential for accidental ignition of wildland fires. When construction activities 
occur in western Joshua tree habitat, fire extinguishers, backpack sprayers, water trailers, or 
water tenders equipped with hoses should be available to suppress accidental ignitions during 
hot, dry, or windy conditions. Additionally, best practices should be implemented to reduce 
the potential for construction and outdoor recreation activities to result in accidental ignition 
of vegetation: 

1. Staging areas should be limited to areas that are naturally void of vegetation or that are 
cleared prior to use, to reduce the risk of hot equipment and vehicles causing accidental 
ignitions.  
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2. To the extent feasible, vehicles and heavy equipment should be limited to already cleared 
access roads. If heavy equipment must exit access roads to perform construction activities, 
a designated monitor should be onsite with appropriate resources to quickly extinguish any 
accidental ignitions.  

3. Land managers and regulating agencies should enforce campfire restrictions both outside 
of and within developed campgrounds in western Joshua tree habitat during hot, dry, and 
windy conditions or certain portions of the year (e.g., fire season). 

4. Land managers and regulating agencies should encourage OHV recreationists to carry fire 
extinguishing devices when traveling in and around western Joshua tree habitat. 

Action A&M 3.5.1: Implement Fuel Treatments 
Guidance for best management practices to avoid impacts on western Joshua tree and its 
habitat during fuel treatments include:  

1. Fuel break construction in or adjacent to western Joshua tree habitat can take or damage 
trees. If feasible, fuel breaks should not be installed within 56.7 meters (186 feet) of western 
Joshua tree individuals in order to protect nurse plants, seedlings, and the seedbank.  

2. If feasible, wildland-urban interface (WUI) fuel reduction treatments should be focused on 
removing vegetation outside of a 56.7-meter (186-foot) buffer zone around western Joshua 
tree individuals to reduce fuel continuity and reestablish the composition and structure of 
the ecosystem in western Joshua tree habitat.  

3. Biological staff working with fuel treatment crews should survey treatment areas and flag 
western Joshua trees prior to fuel treatment implementation. Biological staff should train 
crews to identify western Joshua trees at different life stages (e.g., seedling, juvenile, adult, 
resprouts) and likely places to find them (i.e., under nurse plants). Additionally, specific 
measures should be implemented to avoid potential impacts on the root system and 
seedbank of individual western Joshua trees such as avoiding soil disturbance, use of 
manual treatment methods (i.e., use of hand tools both motorized and nonmotorized 
including chainsaws, but no use of heavy equipment such as dozers or masticators) to 
remove dead, woody debris, and use of manual or chemical treatment methods to 
remove or control invasive species. 

Guidance to minimize impacts on western Joshua tree and its habitat during fuel treatment 
implementation includes: 

1. Herbicide application should be conducted according to Actions A&M 1.3.1 and 2.6.1 
above, and Actions A&M 1.3, “Avoid Impacts during Pesticide Application,” and A&M 2.6, 
“Minimize Impacts during Pesticide Application” in Chapter 5. 
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2. Prescribed herbivory (i.e., intentional use of domestic livestock to remove, rearrange, or 
convert vegetation) may be considered to reduce fuel loads in some situations. However, 
grazing in western Joshua tree habitat should be guided by the minimization measures for 
grazing described in Action A&M 2.7, “Minimize Impacts from Grazing Activities.” 

3. Existing dirt roads in western Joshua tree habitat should be maintained and cleared of 
vegetation within their existing footprint so they may act as effective fuel breaks and allow 
access if a fire were to occur. 

4. If a fuel break is installed, it should use and connect with existing fuel breaks, roads, or old fire 
lines from past fire events when present on the landscape, to the extent feasible. 

5. If western Joshua tree removal is necessary to maintain defensible space or implement WUI 
fuel reduction treatments, project proponents must obtain take authorization. 
Organizations implementing fuel treatments should consult with CDFW or other agency 
administrators to determine the most appropriate type of take authorization and how best 
to protect western Joshua tree individuals and populations within the project area while still 
meeting project objectives.  

6. If WUI fuel reduction treatments require removal of vegetation other than western Joshua 
tree within the western Joshua tree avoidance buffer zone to successfully reduce fuel 
continuity, only manual treatment methods should be used. Additionally, specific measures 
should be implemented to reduce potential impacts on the root system and seedbank of 
individual western Joshua trees such as limiting soil disturbance, limiting removal of 
vegetation to a certain percentage of the vegetation, or avoiding removal of certain 
nurse plant species such as blackbrush (Coleogyne ramosissima) or creosote bush (Larrea 
tridentata).  

7. If ecological restoration treatments require removal of vegetation within the western 
Joshua tree avoidance buffer zone to protect individual western Joshua trees from 
increased fuel loads and fuel depths, only invasive species or dead, woody debris should 
be removed. Additionally, specific measures should be implemented to reduce potential 
impacts on the root system and seedbank of individual western Joshua trees such as 
limiting soil disturbance, using manual treatment methods to remove dead, woody debris, 
and use of manual or chemical treatment methods to remove or control invasive species.  

8. To minimize the spread of invasive species during fuel treatment implementation, vehicles, 
equipment, and personnel should be inspected and cleaned to prevent dispersal of 
invasive species into burned areas (see Action A&M 2.5 and Action 2.5.1, above, for 
guidance). 

9. Land managers should work with local fire departments in the geographic focus area, the 
CAL FIRE, and the federal agencies to implement Action A&M 3.5.1 guidance. 
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Relocation Guidelines and Protocols 



 

 

“Pursuant to Fish and Game Code section 1927.3, subdivision (a)(4)(C), the California Department 
of Fish and Wildlife (Department) has adopted and amended guidelines and protocols, based on 
the best available science, to relocate western Joshua trees successfully. The current version of the 
relocation guidelines and protocols, adopted by the Department in May 2025, is included in the 
Western Joshua Tree Conservation Plan for informational purposes by way of this appendix, 
consistent with Fish and Game Code section 1927.6, subdivision (a). The Department may adopt 
further revisions to the guidelines and protocols pursuant to its authority under Fish and Game 
Code section 1927.3, subdivision (a)(4)(C). For the most current version of the guidelines and 
protocols, please refer to the Department's Western Joshua Tree Conservation website at 
https://wildlife.ca.gov/Conservation/Environmental-Review/WJT.” 

https://wildlife.ca.gov/Conservation/Environmental-Review/WJT
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Introduction 

The California Department of Fish and Wildlife (CDFW) developed this document 
to govern how and when to relocate western Joshua trees (Yucca brevifolia) in 
order to minimize impacts to populations, prevent habitat fragmentation, and 
preserve connectivity corridors for gene flow and pollinator migration.  

The Guidelines section of this document discusses the circumstances in which 
CDFW would consider including permit conditions requiring relocation of one or 
more western Joshua trees under the Western Joshua Tree Conservation Act 
(WJTCA). The Protocol section of this document provides a summary of best 
practices for relocating western Joshua trees and increasing the survival rate of 
relocated (salvage) western Joshua trees. Information on post-relocation 
maintenance, monitoring, and reporting is also provided. This document will be 
updated as needed based on the best scientific information available. 

Western Joshua Tree Conservation Act Relocation Provisions  

Section 1927.3, subdivision (a) of the California Fish and Game Code gives 
CDFW authority to issue incidental take permits (ITPs) pursuant to the WJTCA so 
long as certain conditions are satisfied. Among other conditions, Section 1927.3, 
subdivision (a)(2) requires that a permittee “avoids and minimizes impacts to, 
and the taking of, the western Joshua tree to the maximum extent practicable.” 
Section 1927.3, subdivision (a)(2) expressly authorizes CDFW to include 
minimization measures in a WJTCA incidental take permit, which can include the 
requirement to relocate one or more western Joshua trees.  

Pursuant to Section 1927.3, subdivision (a)(4)(A), where relocation is required, 
permittees must implement reasonable measures required by CDFW to facilitate 
the successful relocation and survival of salvage trees. Relocation is deemed 
successful where the health of a salvaged western Joshua tree is stable or 
improving without any supplemental care after the post-relocation 
maintenance period. The relocation measures shall include but are not limited 
to the following conditions: 

1. Salvage trees are placed in locations and with proper orientation to 
improve their chances of survival. 

2. Salvage trees are relocated at a time that maximizes their chances of 
survival, when feasible. 

3. A desert native plant specialist be onsite to oversee relocation. 
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In addition, section 1927.3, subdivision (a)(4)(B) states that CDFW may limit 
relocation requirements to certain size classes of trees. 

Pursuant to Section 1927.3, subdivision (g)(1), the permittee shall be legally 
responsible for ensuring the measures included in its WJTCA ITP are implemented 
consistent with these guidelines. The permittee may, however, contract with the 
landowner of the relocation site(s) to conduct the post-relocation maintenance 
and monitoring activities required under its WJTCA ITP.  

Subdivision (g)(2) of that section further states, “[u]nless specifically required by 
written agreement, a landowner that agrees in writing to allow western Joshua 
trees to be relocated onto land it owns shall not be liable for the continued 
survival of the western Joshua trees, shall not be required to manage or maintain 
the translocated western Joshua trees, and shall not be required to change 
existing land use practices, provided that the land use practices do not result in 
the taking, possession, sale, or further translocation of the western Joshua trees.” 
While landowners accepting salvage trees are not responsible for maintaining 
the trees or otherwise ensuring the trees’ continued survival, it is important to 
note that salvage trees receive the full protection afforded to all western Joshua 
trees pursuant to the WJTCA and CESA and that import, export, take, possession, 
purchase, and sale of salvage trees or any part or product thereof, is prohibited, 
except as authorized pursuant to the WJTCA or CESA.  

The WJTCA requires CDFW, by December 31, 2024, to prepare a Western Joshua 
Tree Conservation Plan for review and approval by the Fish and Game 
Commission that incorporates into the plan, among other provisions, protocols 
for the successful relocation of western Joshua trees. As such, these guidelines 
and protocols will be incorporated by reference into the Western Joshua Tree 
Conservation Plan.  

Definitions 

The following definitions are used in this document: 

Bare root relocation – method for relocating a living western Joshua tree by 
excavating around the root ball of the tree to dislodge the tree from the 
ground. Any relocation method other than tree spade relocation (defined 
below) is considered bare root relocation for the purposes of this document.  

Containerize – to place a salvage tree into a container, such as a plastic pot 
or tree box, for temporary storage. 
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Project site – the area(s) where project activities are expected to occur (e.g., 
access, staging, construction, etc.) 

Recipient site – a salvage tree’s (defined below) final planting location. 

Relocation – the removal of a living western Joshua tree from the ground and 
transplantation back into the ground at another location (referred to as a 
recipient site).  

Relocation area – an area with one or several recipient sites. 

Retained tree – a living western Joshua tree that is located within the project 
site that is being or has been avoided or, minimally impacted by the project 
and will not be relocated.  

Root ball – a mass of soil that contains concentrated roots growing from the 
base of the stem of a western Joshua tree. 

Salvage tree – a living western Joshua tree that is being, or has been, 
relocated. Each western Joshua tree stem or trunk arising from the ground 
shall be considered an individual tree, regardless of its proximity to any other 
western Joshua tree stem or trunk. 

Size Class A – a western Joshua tree that is less than one meter in height.  

Size Class B – a western Joshua tree that is one meter or greater, but less than 
five meters in height. 

Size Class C – a western Joshua tree that is five meters or greater in height. 

Tree spade – a specialized piece of heavy equipment that consists of 
hydraulically controlled spade blades that can encapsulate the root ball of a 
salvage tree, as well as adjacent soil. 

Tree spade relocation – method for relocating a living western Joshua tree by 
using a tree spade to dig, transport, and replant a western Joshua tree and 
its root ball.  

Best Available Science on Relocation 

There are many accounts of successful western Joshua tree relocation (i.e., 
stable or increasing signs of tree health without any supplemental care after a 
period of maintenance), but little scientific research has been done to compare 
the relative success rates for different relocation techniques. Rather, most 
relocation efforts that monitor salvage western Joshua tree survivorship evaluate 



Western Joshua Tree Relocation Guidelines and Protocols 
California Department of Fish and Wildlife 
April 2025 

4 

only one method of relocation (i.e., using hand tools for small trees and/or 
excavators or tree spade for large trees) (Wagner 2018, Balogh 2019, City of 
Palmdale 2024). The best available scientific information on how to achieve 
success when relocating western Joshua trees therefore comes from the 
experience of experts working in the field of restoration and Joshua tree 
relocation. In Bainbridge (2007), the author offers advice on relocating Joshua 
trees and other salvaged succulents, such as cacti and shrubs, based on their 
expertise and knowledge. The National Park Service (NPS) (Goodwin 2024) and 
a tree transplanting expert (Reynolds 2024) also provided CDFW with information 
relevant to the development of this document.  

In addition, CDFW reviewed the results of known relocation projects. Bainbridge 
(2007) states that “Joshua trees often transplant well but require intensive 
aftercare and irrigation[.]” Bainbridge suggests that relocation is best done with 
machinery, but hand tools can also be used. Front loaders, excavators, and 
hydraulic tree spades are useful. Tree spades work best in silty or sandy soils but 
using them is difficult in rocky soils. Salvaged trees can be placed in containers 
or immediately replanted but should be protected as much as possible from 
drying winds, heat, and sun. Bainbridge (2007) also mentions that yucca, such as 
western Joshua trees, seem to survive better if replanted in the same orientation 
they grew. Overall, Bainbridge (2007) shows the survival rates for salvage trees 
can be improved if the relocation work is timed carefully, the trees are handled 
gently, and there is good aftercare and irrigation in a holding facility or at the 
recipient site. Goodwin (2024) and Reynolds (2024) suggest that minimizing 
disturbance to the root ball and adequate care after trees have been 
relocated are the most important factors for successful relocation. Tree spade 
relocation of western Joshua tree minimizes impacts to roots and can have a 
success rate of greater than 90% with sufficient aftercare (City of Palmdale 2024, 
Goodwin 2024, Reynolds 2024). Bare root relocation of western Joshua tree 
causes more damage to roots and is reported to have a success rate of 
approximately 50-90% even with sufficient aftercare, based on preliminary 
findings of a monitoring period of 1-3 years (Goodwin 2024, Reynolds 2024). 
Beyond the initial 3-year monitoring period, however, success rates can decline 
(Graver 2024). This document describes additional methods that can be used to 
aid long-term survival and improve chances of reproduction events. However, 
there is no foolproof method that guarantees relocation success, and some 
mortality is always expected to result. Therefore, relocation is considered a 
method to minimize impacts to western Joshua tree populations, rather than a 
substitution for mitigation through the payment of fees. 
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The size and growth pattern of a western Joshua tree may also present 
additional challenges. Small trees, especially those salvaged through the bare 
root method, experience higher rates of mortality even with sufficient aftercare 
(Goodwin 2024). And, though it may be possible to relocate western Joshua 
trees over 7 meters in height, tree spades may be unable to sufficiently 
encapsulate the root ball for trees of this size (Reynolds 2024). These trees may 
also be difficult to stabilize to withstand high wind speeds after being relocated. 
Dense, clonal reproduction can also affect relocation success. Separating 
smaller trees from larger, parent trees that are connected through rhizomes 
below ground can result in higher mortality rates for those smaller trees 
(Goodwin 2024, Graver 2024).  

Guidelines 

Relocation Requirement Considerations 

The WJTCA requires that a permittee “avoids and minimizes impacts to, and the 
taking of, the western Joshua tree to the maximum extent practicable.” As such, 
CDFW may require relocation of one or more western Joshua trees as a WJTCA 
ITP minimization measure. CDFW will determine whether relocation will be 
required under an WJTCA ITP during the permit application review process, 
including evaluation of the site and proposed activities. CDFW has determined 
that projects involving a single, single-family residence will not be required to 
relocate any western Joshua trees. The presence of any of the following criteria 
will likely result in CDFW requiring a western Joshua tree Relocation Plan for a 
project other than a single-family residential project:  

• If greater than 20 trees will be lethally taken; 
• If greater than 10 acres of western Joshua tree habitat will be impacted;  
• If the project is within predicted climate refugia for western Joshua tree; or 
• The inability of the project to avoid take of western Joshua trees and/or 

the absence of other minimization measures. 

When CDFW staff determine that an WJTCA ITP will require relocation of western 
Joshua trees as a minimization measure, the applicant will receive a letter 
requesting the development of a Relocation Plan. The letter from CDFW will also 
inform the applicant of the number of trees, by size class, that must be relocated 
for the Project. The Relocation Plan must be approved by CDFW prior to the 
issuance of the WJTCA ITP.  
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CDFW staff will calculate the number of trees required to be relocated based on 
the number of trees that will be lethally taken as confirmed by the approved 
census and use the “WJT Salvage Requirement Calculator spreadsheet” to assist 
in calculating salvage tree numbers.  

The number of trees to be relocated will be based on the expected rate of 
relocation success for each method used, as well as the size class of each tree 
proposed for relocation, as explained below:  

 Bare root relocation1 Tree spade relocation2 
Size Class A (<1 m) 18% 9% 
Size Class B (≥1m and <5) 12% 6% 
Size Class C (≥5m) 6% 3% 

Table 1. Recommended western Joshua tree Relocation Percentages 

The number of trees in each size class for relocation under a WJTCA ITP will be 
rounded to the nearest whole number and be greater than zero, provided at 
least one tree in that size class will be lethally taken. Because tree spade 
relocation has a higher expected success rate than bare root relocation, the 
relocation of fewer trees is required to minimize project impacts and offset the 
expected mortality of salvage trees when the tree spade method is used.  

Example salvage tree calculation:  

• Project A is expected to cause lethal take of 200 western Joshua trees: 
100 Class A trees, 70 Class B trees, and 30 Class C trees. 

• If the bare root relocation method is used a total of 28 tree relocations 
would be required (18 Class A trees, 8 Class B trees, and 2 Class C trees). 

• If the tree spade relocation method is used a total of 14 tree relocations 
would be required (9 Class A trees, 4 Class B trees, and 1 Class C trees). 

 
1  When conducted in accordance with this document, the expected success rate of bare root 

relocation is between 50 and 90 percent (Goodwin, J. 2024. Joshua Tree National Park. 
Discussion with J. Goodwin, Vegetation Branch Manager. in.; Reynolds, D. 2024. The 
Landscape Center. Discussion with D. Reynolds, Project Manger/ISA Certified Arborist. in.). 

2  When conducted in accordance with this document, the expected success rate of tree 
spade relocation is greater than 90 percent (Goodwin, J. 2024. Joshua Tree National Park. 
Discussion with J. Goodwin, Vegetation Branch Manager. in.; Reynolds, D. 2024. The 
Landscape Center. Discussion with D. Reynolds, Project Manger/ISA Certified Arborist. in.; City 
of Palmdale. 2024. Report of the City of Palmdale Joshua tree preservation program.). 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224033
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• If a combination of methods is used, one example of mixed methods may 
include: 

o Tree Spade: 5 Class A, 3 Class B, 1 Class C and, 
o Bare Root: 8 Class A, 2 Class B, 0 Class C 

To expedite the processing of a WJTCA ITP and facilitate the development of a 
Relocation Plan, CDFW staff recommend that applicants with projects that meet 
the relocation criteria listed above review the Relocation Plan requirements prior 
to submitting their application. If relocation is likely to be a WJTCA ITP 
requirement for a project, the applicant may include a preliminary Relocation 
Plan with their application to help expedite processing. 

Adjustments to the Required Number of Salvage Trees 

CDFW may, in its discretion, adjust the number of trees in a size class that must 
be relocated, including at the request of an applicant. Factors that may weigh 
in favor of an adjustment to the number of trees within a specific size class that 
must be relocated include but are not limited to:  

• If a higher number of trees will be relocated in a different size class; 
• If project impacts will occur in areas with high amounts of clonal growth; 

or 
• If a legal/regulatory or a technical/technological limitation makes the 

relocation requirement impracticable as discussed in the Evaluation of 
Legal and Technical Limitations section, below.  

The applicant may include rationale for any requested adjustments to the 
number of western Joshua trees they propose to relocate in their submitted 
Relocation Plan for consideration by CDFW. The applicant must document the 
rationale for any proposed modification, including demonstrating a good faith 
effort to meet the recommended percentages in Table 1.  

CDFW recommends that applicants identify contingency trees that could be 
relocated to meet relocation requirements if a problem arises with the primary 
trees targeted for relocation in the Relocation Plan. For example, if tree spade 
relocation is proposed, additional trees must be identified for relocation as a 
contingency in case the tree spade relocation method is impractical due to 
rocky terrain or other issues. The number of additional trees that must be 
identified will vary on a project-by-project basis.  

An approved Relocation Plan is an attachment to the WJTCA ITP. If the 
permittee later wishes to relocate or remove relocated western Joshua trees, 
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the permittee may need to apply for a new WJTCA ITP and should contact 
CDFW for more information.  

Relocation Areas 

The applicant should identify one or more relocation areas in the proposed 
Relocation Plan they submit to CDFW for approval. The applicant should first 
evaluate if salvage trees can be relocated on the project site and if any project 
design or phasing modifications can be made to accommodate salvage trees 
on site.  

If salvage trees cannot be relocated on the project site, the applicant must 
propose one or more off-site relocation areas that can accept trees designated 
for relocation. Applicants should prioritize off-site relocation areas that have 
been degraded by impacts. Relocation areas located within local preserves, 
parks, land trusts, and conservancies should also be considered. Relocation of 
salvage trees must be conducted in compliance with all applicable federal, 
state, and local laws.  

Efforts should be made to relocate each salvage tree as close to its original 
location as is possible. Relocation areas that do not meet the criteria listed 
below may be approved by CDFW on a case-by-case basis. Criteria for 
selecting off-site relocation areas include: 

• In a natural vegetation community that supports western Joshua trees; 
• Prioritize locations within 16 kilometers of the salvage tree’s original 

location, but no more than 50 kilometers from the salvage tree’s original 
location; and 

• Within 200 meters of the salvage tree’s original elevation.  

This document does not provide guidance regarding how to implement or 
support the assisted migration of western Joshua tree. At this time there is 
insufficient research published on the geographic boundaries of genetically 
distinct populations and/or climate adaptive traits within populations that may 
be suited for long distance (2.5 kilometers or greater from occupied habitat) 
assisted migration to expand western Joshua’s tree’s range or assisted geneflow 
to enhance a population’s ability to adapt to climate change impacts. 
Opportunities for short distance (less than 2.5 kilometers from occupied habitat) 
assisted migration of western Joshua tree may be approved on a case-by-case 
basis. Assisted migration, assisted geneflow, and/or boundaries of genetically 
distinct populations may be discussed in future amendments to this document. 
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Relocation Plan 

Where relocation is required, a Relocation Plan must be approved by CDFW 
prior to the issuance of an WJTCA ITP. The Relocation Plan may combine bare 
root and tree spade relocation methods and must include the following 
information: 

• The contact information and qualifications of the desert native plant 
specialist(s) overseeing relocation; 

• The date range when trees will be relocated. If salvage trees will be 
temporarily stored in containers, the plan must indicate when the trees will 
be replanted; 

• The landowner’s name, location name, and address or APN for each 
relocation area property; 

• If salvage trees will be relocated outside of the project site, a signed, 
written statement from the owner of each relocation area granting the 
applicant permission to relocate salvage trees to the relocation area 
property, granting access to implement any maintenance and monitoring 
measures, and authorizing CDFW staff to access the property to conduct 
compliance inspections with appropriate advance notification; 

• The unique identifier, size class, planned and contingency relocation 
methods, current and recipient site GPS coordinates (latitude/longitude in 
decimal degrees), overall health, description of any pest/human 
damage, and photo for each tree to be relocated (see the census 
instructions for submitting photographs);  

• If utilizing multiple receiver sites, the applicant must document the 
receiver site where each tree will be relocated using the unique identifier 
and recipient site coordinates; 

• The number of contingency trees be identified for relocation including the 
information described for each additional contingency tree; and 

• Any other pertinent information regarding relocation operations.  

Each applicant may, but is not required to, use CDFW’s Relocation Plan 
template and spreadsheet, so long as the applicant’s proposed Relocation Plan 
contains all the required information set forth above. Any questions regarding 
the development of the Relocation Plan should be discussed with CDFW staff 
prior to submittal to avoid project delays. 

https://wildlife.ca.gov/Conservation/Environmental-Review/WJT/Permitting/Census-Instructions#photo
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224035
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224034
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Evaluation of Legal and Technical Limitations  

In circumstances where the applicant requested modifications to the number of 
western Joshua trees to be relocated, the applicant must submit information to 
demonstrate that relocating the number of trees identified by CDFW is wholly 
“impracticable.” CDFW will evaluate the information provided and may 
approve adjustments based on the documentation outlined in the applicant’s 
proposed Relocation Plan. Whether the applicant minimized impacts to, and 
the taking of, western Joshua tree “to the maximum extent practicable” will be 
determined by CDFW on a case-by-case basis in consideration of several 
factors including whether one of the following limitations exists to make the 
relocation wholly impracticable: 

1. Legal Impossibility: A statutory or regulatory limitation to relocating western 
Joshua trees exists such that compliance with the relocation requirement 
is legally impossible or would necessarily result in fundamental changes to 
the project that make it impossible to fulfill the project’s objectives. For 
example, a requirement to relocate trees may be legally impossible if 
compliance with the relocation requirement would clearly cause the 
project proponent to violate another permit issued for the project. 

2. Technical or Technological Impossibility: A significant technical or 
technological limitation to relocating western Joshua trees exists such that 
compliance with the relocation requirement is impossible. For example, a 
requirement to relocate a mature western Joshua tree may be very 
difficult if the grade of the landscape precludes use of heavy equipment. 

If either of the two limitations listed above is present, and changing a 
minimization measure (e.g., reducing the number of trees to be relocated or 
limiting relocation to certain size classes of trees) would remove the limitation so 
that compliance with the modified measure would be possible, then CDFW staff 
may modify the measure so that compliance is possible.  

CDFW shall use all information in its possession relating to the project to 
determine whether there are legal/regulatory or technical/technological 
limitations that make the required relocation impossible. Once CDFW informs the 
project proponent of a relocation requirement, if the project proponent believes 
that one or more of the limitations above exist to make the relocation wholly 
impracticable, it may submit additional information with its Relocation Plan to 
demonstrate the existence of such a limitation. CDFW shall review any such 
information provided by the project proponent and either: (1) reaffirm the 
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relocation requirement; (2) modify the relocation requirement pursuant to the 
Adjustments to Requirements section, above; or (3) remove the relocation 
requirement pursuant to the Adjustments to Requirements section above. CDFW 
shall not modify or remove the relocation requirement unless the project 
proponent provides substantial evidence of one or more limitations that make 
the relocation wholly impracticable. 

Protocols 

Pre-Relocation 

Selecting Trees for Relocation 

Western Joshua trees that are in good health should be prioritized for relocation. 
Indications that a tree is in good health include where 60% or more of the tree’s 
branches are living; minimal pest damage (no or few bore holes and/or less 
than 25% periderm [bark] stripping); recent signs of unrestricted hard growth; 
recent signs of flowering events, and/or strong vigor. Where a tree is greater 
than 7 meters in height, its size may limit its ability to be successfully relocated. 
Therefore, healthy salvage trees between 5-7 meters in height should be 
prioritized within Size Class C. 

Siting 

Trees identified for relocation should be clearly flagged or marked with a unique 
identifier and the recipient site should be identified before tree removal begins. 
Preferred and contingency methods for each relocation should also be 
identified (e.g., bare root relocation versus tree spade relocation) in advance. 
Each recipient site should be compatible with the corresponding salvage tree’s 
relocation method (see Tree Spade Relocation under Digging/Tree Removal 
section below). The recipient site location should also be recorded using a 
Global Positioning System (GPS) unit and marked with pin flags or wood stakes 
that are clearly labeled with the unique identifier of the corresponding salvage 
tree. The applicant should identify a recipient site for each salvage tree that is: 
accessible for relocation and irrigation equipment, such as water trucks or 
trailers; provides or enhances connectivity corridors; mimics the density of the 
surrounding WJT population; and is located at least 4.5 meters from the nearest 
relocated western Joshua tree and 15 meters from a previously existing western 
Joshua tree. If possible, recipient site locations should be chosen at random and 
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be spatially balanced throughout the relocation area. Geographic Information 
System (GIS) tools can assist with this process.  

Timing 

When feasible, western Joshua trees should be relocated at a time that 
maximizes their chance of survival. (Fish & G. Code, § 1927.3, subd. (a)(4)(A)(ii).) 
The optimal time to relocate trees occurs in the fall when heat/drought stress is 
low, and roots have adequate time to reestablish before the onset of hot, dry 
summer conditions. For bare root relocation, winter is a suboptimal but 
acceptable time to relocate trees but provides less time for roots to re-establish 
and may result in lower rates of survival. For tree spade relocation, there is a 
wider range of suboptimal but acceptable times to relocate trees because this 
method results in less root exposure and potential water loss through 
evapotranspiration as compared to bare root relocation. Relocating when trees 
are exposed to hot conditions for an extended period, should be avoided. 

Bare Root Relocations 

Winter Spring Summer Fall 
OK Avoid Avoid Preferred 

Tree Spade Relocations 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
OK OK OK OK Avoid Avoid Avoid OK OK Prefer Prefer Prefer 

Pre-Relocation Watering 

In preparing for relocation, both the salvage trees and the recipient sites should 
be watered 24-48 hours in advance. An earthen berm 4-6 inches in height 
should be created around the trees and recipient sites to create water basins 
that ensure water saturates the soil around the root ball and recipient site. For 
bare root relocations, the perimeter of the berm should be no less than 24 
inches from the base of the trunk. For tree spade relocations, the size of the 
berm should be slightly wider than the width of the tree spade to be used on 
that individual. The water basins should be filled with water to just below the top 
of the berm twice and allowed to fully drain between fillings. Root stimulant 
additives such as vitamin B1 and rooting hormone may assist in root 
regeneration but are not required. Root stimulant additives should be utilized 
according to product label recommendations. 
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Orientation 

Prior to relocation, using a compass set to the correct declination, mark the 
north side of the tree identified for relocation with a water-based tree marking 
paint or other CDFW-approved means in a place that will not be impacted or 
obscured during relocation operations (e.g., a small paint mark on the trunk 12 
inches above ground level or ribbon tape tied to one of the branches on the 
north side of the tree). When setting a salvage tree in a recipient site, best efforts 
should be made to place the tree in its original orientation; however, this may 
be not be possible based on the terrain of the recipient site. 

Other Pre-Relocation Precautions 

• Relocation operations should adhere to the American National Standards 
Institute Z133 Safety Requirements for Arboricultural Operations. 

• Permittees should obtain all information necessary to avoid existing 
underground infrastructure at salvage and recipient sites prior to relocation 
(see Underground Service Alert of Southern California (DigAlert)). 

• To prevent the spread of invasive species and pathogens, digging 
equipment should be clean and free from dirt and debris and sanitized 
with a 10% bleach solution prior to arriving at the site where trees will be 
salvaged. 

• Depending on the method used, tree limbs may need to be trimmed to 
facilitate relocation. Limbs should only be trimmed as necessary to 
facilitate relocation.  

Relocation 

Digging/Tree Removal 

If trees are in close proximity to each other (less than 18 inches apart at the 
bases of their trunks), all efforts should be attempted to relocate the trees 
together to avoid separation of trees that are connected through rhizomes 
below ground. 

Bare root removal by hand – Relocations using only hand tools should only be 
done for trees that are less than 1 meter in height. The root ball and surrounding 
soil should be salvaged in a way that keeps the root ball as intact as possible. 
This can be accomplished by excavating a circular trench 10-12 inches deep, 1-
2 feet from the base of the trunk. Once the trench is complete, hand tools 
should be used to undercut the root ball and sever the roots below. Only apply 

https://www.digalert.org/
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as much lateral pressure to the tree as necessary to expose roots for severing 
with hand tools. The cut surfaces on roots should be kept small to minimize root 
dieback and exposure to soil-borne pathogens. 

Bare root removal by (non-tree spade) heavy equipment/excavator – As with 
bare root removal by hand, the root ball and surrounding soil should be 
salvaged in a way that keeps the root ball as intact as possible. There are 
different ways to accomplish this using an excavator, depending on the tree’s 
size, soil conditions, and other factors. For trees that are less than 1 meter in 
height, an excavator with a bucket attachment at least 24 inches in width can 
be used to extract the tree and root ball in one scooping motion. The 
equipment operator should minimize incidental damage to the aboveground 
portion of the tree to the greatest extent possible. Root balls should be handled 
with care when they are unloaded from the bucket. For trees that are 1 meter or 
greater in height, a trench 18-24 inches deep should be excavated 2 feet from 
the base of the trunk. If the soil around the root ball stays intact and does not 
show signs of fracturing, the tree should be firmly rigged to the rounded exterior 
of the bucket using nylon straps at least 4 inches in width (Figure 1). Additional 
cloth padding may be placed around the straps to prevent damage to the 
periderm. Straps should be rigged at multiple points along the main trunk of the 
tree to prevent excessive swinging once freed from the soil. Once firmly rigged, 
the root ball should be undercut using hand tools as safely as possible until all or 
most of the roots are severed. Snapping roots should be minimized, as much as 
possible.  

If the soil around the root ball does not hold together and shows signs of 
fracturing and instability when excavating the trench, as is common in sandy 
soils, the excavator should be used to undercut the root ball as much as possible 
without causing the tree to fall freely to the ground.  

The tree should then be rigged to the bucket attachment using the methods 
described above and gentle but increasing lateral pressure should be applied 
to the tree to dislodge the root ball and lay the tree down. Once the tree is 
resting on the ground, the straps may need to be adjusted in order for the tree 
to be picked up by the excavator. 

Trees removed from the ground using the bare root method should be 
replanted or containerized within 24 hours of removal. 



Western Joshua Tree Relocation Guidelines and Protocols 
California Department of Fish and Wildlife 
April 2025 

15 

  
Figure 1 – Bare Root Removal: Removing soil around the root ball of a salvage tree using hand tools (left). 
Salvage tree being removed from the ground by an excavator (right). (Photo credit: National Park Service) 

Tree spade relocation – Tree spades come in different sizes based on the width 
of the soil surface that they can encapsulate (Figure 2). Tree spades can be 
used to relocate trees of most sizes. However, they are not recommended for 
trees over 7 meters in height due to stabilization issues during high-speed wind 
events after relocation.  

The following steps must be carried out sequentially, in a timely manner, and 
thoughtfully. Each western Joshua tree and corresponding recipient site should 
be evaluated for tree spade acceptability prior to digging. The desert native 
plant specialist should evaluate soil conditions to assess whether large rocks or 
boulders may prevent tree spade blades from fully encapsulating the root ball. 
This may be apparent by scanning the surface of the surrounding area or 
reviewing existing soil maps (see “Shallow Excavation Ratings” on NRCS Web Soil 
Survey: https://websoilsurvey.nrcs.usda.gov/app). Tree limbs may be trimmed 
only where necessary to allow the tree spade blades to fully close around the 
tree. The tree spade size should be selected to ensure the blades do not come 
within 18 inches of the base of the trunk at ground level. Recipient sites should 
be dug immediately before, or no more than 4 hours prior to, tree extraction to 
prevent the soil from drying out and collapsing. Excavated recipient site dirt 
should be used to backfill the tree removal site where available. Open pits 
should be flagged with stakes and high-visibility ribbon tape and temporary 
fencing should be installed around any unattended open pits to prevent people 
or animals from falling in. 

https://websoilsurvey.nrcs.usda.gov/app


Western Joshua Tree Relocation Guidelines and Protocols 
California Department of Fish and Wildlife 
April 2025 

16 

 
Figure 2. A salvage tree being removed from the ground using a tree spade 

(Photo credit: National Park Service). 

Transporting Trees 

If salvage trees are not going to be transported to recipient sites by hand or by 
the equipment used to extract the tree (e.g., by truck or trailer), precautions 
must be taken to avoid damage to the tree and root ball. Root balls should be 
loosely wrapped in burlap and kept moist during transport. Salvage trees should 
be supported at all times and not dropped or thrown. Salvage trees should be 
securely transported upright or at a slight angle. Salvage trees may touch other 
salvage trees during transport, but they should not be stacked or otherwise fully 
supported by other salvage trees. Salvage trees should be positioned in 
transport vehicles in a way that minimizes branch entanglement.  

Planting Methods 

Bare root relocations - The width of each recipient site hole should be 
approximately 12 inches greater than the width of the root ball. Root balls should 
fit snugly within their recipient holes to avoid stabilization issues. The depth of 
recipient sites holes should be 2-4 inches less than the height of the root ball to 
account for settling. If recipient site holes are dug too deep, they should be 
backfilled and compacted by foot or using hand tools. Salvage trees should be 
placed as close to their original orientation as the terrain will allow. Salvage trees 



Western Joshua Tree Relocation Guidelines and Protocols 
California Department of Fish and Wildlife 
April 2025 

17 

should be supported when lowered into holes. Holes should be simultaneously 
backfilled with soil and water to eliminate air pockets and voids. Soil should be 
lightly compacted by foot or using hand tools. 

Tree spade relocations - The salvage trees should be placed as close to their 
original orientation as the terrain will allow. If needed, soil should be backfilled 
and lightly compacted by foot or using hand tools to meet the grade of the 
surrounding soil surface. 

Storage 

If salvage trees need to be stored for later replanting, in-ground storage is 
preferred over containerizing. In-ground storage procedures should follow the 
pre-relocation water berm, planting, post-relocation water berm, and 
stabilization methods described herein. Salvage trees stored in-ground should be 
flagged for avoidance and/or fenced off. 

If in-ground storage is not possible, each salvage tree should be placed in a 
container that is at least twice the size of the unrestricted root ball and includes 
drainage holes. The containers should be sanitized with a 10% bleach solution. 
The container should be filled using soil from the removal site if the salvage tree 
is being stored for less than 6 months or with a soil mix ratio of 100 parts organic 
potting soil to 160 parts course perlite to 200 parts washed concrete sand to 1 
part “13-13-13” fertilizer (Goodwin 2024) if the salvage tree is being stored for 
longer than 6 months. The bottom one third of the container should be filled with 
soil mixture before placing the root ball into the container. Once the root ball is 
placed into the container, the remaining volume of the container should be 
filled with soil and water simultaneously to eliminate air pockets and voids. 
Salvage trees should not be stored in containers for longer than 2 years unless 
approved by CDFW. Containerized salvage trees should be stored either upright 
or at a slight angle to improve drainage and prevent root rot. If weather 
forecasts predict wind gusts over 60 mph, containerized trees should be closely 
grouped and tied together 24 hours in advance for added stability. If 
containerized salvage trees are pushed over, they should be promptly righted 
and stabilized using the methods described below for the duration of the 
storage period. Containerized salvage trees should be maintained and 
monitored following the methods described below. If trees show signs of drought 
stress, watering frequency may need to be increased. Containerized soil should 
always be allowed to thoroughly dry out before rewatering. Containerizing a 
salvage tree that has been removed from the ground using the tree spade 
method in a container would eliminate the benefits from this relocation method; 
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therefore, salvage trees removed from the ground using the tree spade method 
should always be stored in the ground. 

Post-Relocation 

Water Basins 

An earthen berm at least 4 inches in height should be created around each 
salvage tree following relocation. The top of the berm should be level. For bare 
root relocations, the perimeter of the berm should be no less than 24 inches from 
the base of the trunk. For tree spade relocations, the perimeter of the berm 
should be the width of the tree spade.  

Stabilization 

Stabilization material should be installed for salvage trees that are greater than 3 
meters in height and for trees that are less than 3 meters in height with a tree 
height to canopy width ratio that exceeds 2:1. For example, a 2-meter-tall tree 
with a canopy width greater than 1 meter should have stabilization material 
installed. Non-abrasive guying materials, such as Arbor Ties, should be attached 
to three equidistant lateral ground-point anchors outside of the water basin. 
Guys should be taut but allow for some movement so they do not cause friction 
in light to moderate wind conditions. 

Identification  

Each salvage tree should be clearly flagged with tape ribbon or a metal tree tag, 
and labeled with a unique identifier (e.g., #1, #2, #3) and the relocation date (or 
the date when first removed from the ground for containerized salvage trees) in 
the following format: MM/DD/YYYY. Each tree tag should be loosely secured to 
the main trunk of the tree, rather than nailed directly into hard growth, and should 
be visible from the south. Each western Joshua tree stem or trunk arising from the 
ground shall be considered an individual tree requiring flagging, regardless of its 
proximity to any other western Joshua tree stem or trunk. 

Recordation 

A GPS unit should be used to record the location of each salvage tree’s 
recipient site. The relocation method (bare root – hand, bare root – excavator, 
or tree spade) should also be recorded, along with a color photo of each tree 
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taken from the south of the tree facing north. The picture should include the 
entire tree. 

Maintenance and Monitoring 

Where relocation is required under a WJTCA ITP, it is the permittee’s responsibility 
to ensure the maintenance and monitoring measures set forth below are 
implemented and as required in the permittee’s WJTCA ITP.  

Site Visits 

Site visits should be conducted by a technician with relevant experience in 
assessing the signs of western Joshua tree health to determine maintenance 
needs for relocated trees according to the following schedule:  

Year 1 

• Months 0-3, once every two weeks. 
• Months 4-12, once per month. 

Year 2 

• Months 13-24, every other month. 

Year 3 

• Months 25-36, every other month only for trees showing signs of declining 
health. At the end of the 3-year maintenance period, all trees should 
receive a final site visit and be assessed according to the Completion 
Report section below.  

During site visits, technicians should assess and record maintenance needs for 
each salvage tree. They should also have a site map showing the locations of all 
salvage trees, a GPS device to confirm salvage tree locations, and notes and 
photos from previous visits, and they should be prepared to address 
maintenance needs during site visit or shortly thereafter. 

Watering 

During the months of May to September, salvage trees should only be watered 
during site visits if the total rainfall (or snowfall equivalent) for the region within 
which the recipient site is located is less than 0.4 inches within the previous 7 
days. During the months of October to April, salvage trees should only be 
watered during site visits if the total rainfall (or snowfall equivalent) for the region 
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within which the recipient site is located is less than 0.3 inches within the previous 
7 days. Regional precipitation models may be used in determining rainfall 
amounts; however, rain gauges within, or adjacent to, relocation areas provide 
the best indicator of precipitation totals. Water basins should be filled to the top 
of the berm, but not allowed to overtop the berm. A technician with relevant 
experience in assessing the signs of western Joshua tree health is not needed to 
water salvaged trees. 

Tree Health 

Tree health should be assessed by a technician and recorded for each salvage 
tree during site visits. Tree health should consider signs of new leaf growth, 
branch loss, signs of flowering/fruiting, signs of pest/human-caused damage, 
leaf discoloration, restricted hard growth, overall vigor, and other indicators 
worth noting. If salvage trees are showing signs of increasing health after two 
years of maintenance, they do not need to be visited during the third year (see 
reporting requirements below), except for the final site visit.  

Invasive Plant Removal 

Invasive plants should be controlled and removed within the water basin. 
Removal should occur before invasive plant seeds reach maturity. Invasive 
plants should be removed through mechanical methods and hand pulling or 
with hand tools, rather than by chemical means, and appropriately disposed of. 
In removing invasive plants, care should be taken to not damage salvage tree 
roots. A list of common invasive plant species can be found on the California 
Invasive Plant Council Invasive Plant Inventory (Cal IPC Inventory) website at: 
https://www.cal-ipc.org/plants/inventory/. Native plants should be retained 
where possible.  

Maintenance of Berms, Stabilization Supports, and Identification 
Markers 

During site visits, berms should be checked for height and any breaks that would 
allow water to escape from the water basin. Stabilization supports should be 
checked for damage and tightness. If relocated trees are showing signs of 
leaning, stabilization supports should be added or adjusted. Identification 
markers should also be checked for intactness, legibility, and maintenance 
needs. 

https://www.cal-ipc.org/plants/inventory/
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Completion Activities 

During the final site visit at the end of the 3-year maintenance period, berms, 
stabilization supports, and identification markers must be removed from the 
relocation area. 

Reporting 

Where relocation is required under a WJTCA ITP, it is the permittee’s responsibility 
to ensure the reporting measures set forth below are implemented. Where 
relocation is voluntary, CDFW requests that the permittee provides the same 
reporting information to CDFW to better inform updates to these guidelines and 
relocation protocols.  

Post-Relocation Reporting 

When a WJTCA ITP requires relocation of western Joshua trees, the permittee 
must submit a post-relocation report to CDFW no more than 30 days after 
relocations are completed. The post-relocation report should include the 
following: 

• The date range when relocation operations occurred; and 
• For each salvage tree: 

o The unique identifier and recipient site coordinates; 
o The final recipient site, including GPS coordinates 

(latitude/longitude in decimal degrees);  
o The relocation method used; 
o The height and diameter of the post-relocation water basin 

constructed;  
o Any stabilization supports installed; 
o Any major damage, including any necessary limb trimming, that 

occurred during relocation; 
o Any deviation from the tree’s original orientation;  
o Any root stimulant additives used in pre- or post-relocation 

irrigations; and 
o A photo of the tree facing north, with the unique identifier in each 

file name. 
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Maintenance Reports 

When a WJTCA ITP requires relocation of western Joshua trees, the permittee 
must submit annual reports detailing the 1-year and 2-year maintenance 
periods, as appropriate, to CDFW. Maintenance reports should include the 
following information: 

• The date(s) when site visit(s) occurred; 
• The contact information and relevant experience of the technician(s) 

performing tree assessments; and 
• Information for each salvage tree regarding the following: 

o The unique identifier and recipient site coordinates; 
o Whether the tree is alive or dead; 
o Dates of supplemental waterings; 
o Identity and estimated number of invasive plants 

observed/controlled and the methods used; 
o Any signs of pest/human damage; 
o Any signs of declining tree health; 
o Any maintenance conducted to repair, replace, add, or adjust 

berm, stabilization supports, and/or identification markers; 
o A photo of the tree facing north, with the unique identifier in each 

file name; and 
o At the end of the 2-year period, the reasons for discontinuing 

maintenance on trees showing stable or increasing health, such as 
new leaf growth, flowering/fruiting, good leaf color, no signs of 
pest/human damage, and/or unrestricted hard growth. 

Completion Report 

A completion report must be submitted to CDFW no more than 30 days after the 
end of the 3-year maintenance period. The completion report must contain the 
following:  

• The date when the final site visit occurred; 
• The date when berm/stabilization materials/identification markers were 

removed; 
• The contact information and qualifications of the technician(s) performing 

the final assessment; and 
• Information for each salvage tree regarding the following: 

o Whether the tree is alive or dead; 
o Any damage that occurred during or after relocation; 
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o Any signs of declining health; 
o Any signs of pest damage; and 
o A photo of the tree facing north, after berm, stabilization materials, 

and identification markers are removed, with the tree’s unique 
identifier in each file name; and 

o Any recommendations that may help to improve tree relocation 
methods. 
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CONSERVATION LANDS PRIORITIZATION ASSESSMENT 

Background 
The purpose of this appendix to the Western Joshua Tree Conservation Plan is to provide 
biological guidance for land acquisitions or other mitigation opportunities supported by the 
Western Joshua Tree Conservation Fund (Conservation Fund) or any successor fund. The 
guidance frames minimum habitat standards, identifies standards for surveys/censuses/habitat 
evaluations, and proposes an evaluation framework for potential acquisitions or mitigation 
opportunities.  

Conservation and Mitigation opportunities with the highest conservation value should:  

 have large areas occupied by western Joshua tree,  

 have a high density of reproductive adult individuals, 

 have high recruitment (indicating presence of small mammals, nurse plants, and 
pollinating moths),  

 be within predicted climate refugia, 

 have low risk from current and adjacent land use, and  

 have good overall tree health.  

To maximize the conservation value of each acquisition or mitigation opportunity, a point 
scoring system is provided to help identify properties with the highest conservation value. 
Criteria below have been weighted based on expected value for Joshua tree conservation 
over the long term. Recommendations for surveys/censuses/habitat evaluations submitted 
with proposals are also provided.  

Conservation Criteria 

Occupied Area 

Properties with larger areas occupied by western Joshua may have higher conservation value. 
For example, a property with 50 hectares (123.6 acres) occupied by western Joshua tree 
would rank lower than property with 300 hectares (741.3 acres) occupied by western Joshua 
tree. A standard assessment area of 100 meters (328.1 feet) from adult trees is recommended 
to calculate occupied area at all properties. Non-suitable habitat, such as hardscapes, should 
not be included. CDFW will need to see which properties are available before applying areas 
to the large/medium/small criteria below. 
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 Large area occupied by western Joshua tree (30 Points) 

 Medium area occupied by western Joshua tree (18 Points) 

 Small area occupied by western Joshua tree (6 Points) 

Density of Individual Adult (Reproductive) Trees 

Properties with a high density of individual reproductive adult trees should be prioritized. 
Density is area dependent, and therefore all density calculations should be based on the 
“occupied area” value determined above (density = number of individual reproductive adult 
trees/occupied area). For this calculation, trees with multiple clonal stems should be 
considered as one individual tree. Values are adapted from the condition categories in the 
2023 US Fish and Wildlife species status assessment report for Joshua trees, and these density 
categories can be adjusted for this assessment, if needed.  

 High density: greater than 50 trees/hectare (20 adult trees/acre) (5 Points) 

 Moderate density: between 25 to 50 trees/hectare (10 and 20 adult trees/acre) (3 Points) 

 Low density: fewer than 25 trees/hectare (10 adult trees/acre) (1 Point) 

Recruitment 

The number of juvenile trees in a population indicates the level of recent recruitment in that 
population. Tree age is correlated with tree height; therefore, tree height values can be used 
to assess the amount of recent recruitment. Values are adapted from the condition categories 
in the 2023 US Fish and Wildlife species status assessment report for Joshua trees, and these 
recruitment categories can be adjusted, as needed. 

 High Recruitment: greater than 15 percent of the number of trees attributable to juveniles 
(trees less than 1 meter [3.3 feet]) (5 Points) 

 Moderate Recruitment: 8–15 percent of the number of trees attributable to juveniles (trees 
less than 1 meter [3.3 feet]) (3 Points) 

 Low Recruitment: less than 8 percent of the number of trees attributable to juveniles (trees 
less than 1 meter [3.3 feet]) (1 Point) 

Within Predicted Climate Refugia 

Predicted models for climate refugia for western Joshua tree are provided by Shryock et al. 
(2025). Higher elevations and more northerly locations are generally predicted to be more 
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likely climate refugia. Marginal cases may be difficult to assess, but this is still an important 
assessment. Is the property within the predicted climate refugia category? 

 Yes, within high emissions modeling scenario (SSP 5-8.5) of the predicted climate refugia 
category (40 Points) 

 Yes, within moderate emissions modeling scenario (SSP 3-7.0) of the predicted climate 
refugia (24 Points) 

 Yes, within low emission modeling scenario (SSP 2-4.5) of the predicted climate refugia (12 
Points) 

 No, but within the buffered climate refugia category, modeled as climate refugia, and 
currently unoccupied by western Joshua tree (6 Points) 

 No, but within the buffered climate refugia category, not modeled as climate refugia, 
and currently occupied by western Joshua tree (6 Points) 

 No, but within the buffered climate refugia category, not modeled as climate refugia, 
and currently unoccupied by western Joshua tree (3 Points) 

 No, not within the predicted climate refugia category or buffered climate refugia 
category (0 Points)  

Land Use 

Conservation value is highly dependent on the habitat condition, risks of impact from land use 
on the property being evaluated, and on adjacent and nearby properties. Low quality habitat 
is less likely to support the species that western Joshua trees depend on, including pollinating 
moths and rodents. High risk from wildland fire ignition, land ownership and use, plant 
community composition, and proximity to roads and trails all affect the current and future 
biological value of a property, whether they are present on the property being evaluated, or 
on adjacent and nearby properties.  

 Low risk from current and adjacent land use (e.g., adjacent to preserved wilderness, far 
from high-traffic roads and trails, low invasive species cover) (15 Points) 

 Moderate risk from current and adjacent land use (e.g., adjacent to high-traffic roads and 
trails, moderate invasive species cover) (9 Points) 

 High risk from current and adjacent land use (e.g., adjacent to development or 
unprotected habitat, off-highway-vehicle use, high invasive species cover) (3 Points) 
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Disease/Pest/Mortality Health Assessment 

Tree health is an indicator of whether the population is currently stressed. Health assessments 
of individual trees would contribute to assessing the health of the entire population on the 
property.  

 Population in generally good health (e.g., few signs of damage, pests, or health problems, 
trees generally upright, limbs generally upright, few exposed roots at the bases of trees, 
nurse plants are present for recruitment) (5 Points) 

 Population in average health (e.g., some signs of damage but most trees likely to persist or 
rebound) (3 Points) 

 Population in poor health (e.g., broken/hanging limbs, yellowing or brown leaves, visible 
signs of damage [fire damage, bark stripping, boring (weevils, beetles)], excessive leaning 
of trees, fallen trees, few nurse plants for recruitment) (1 Point) 

Proposal Survey Standards 
 To calculate occupied area, a complete tree census with a Global Positioning System 

(GPS) point for each tree within the property boundary would be required. For large 
properties, results of remote sensing techniques via satellite imagery or other technology 
are acceptable. A standard assessment area of 100 meters from adult trees (328.1 feet) is 
recommended to calculate occupied area at all properties. The resulting buffered area 
should then be clipped to within the property boundary.  

 The tree census should include height for each tree to the nearest tenth of a meter. Height 
for clonal trees should be measured based on height of the tallest tree in the clonal group.  

 The tree census should indicate whether each tree has clonal growth or not, and if so, the 
number of stems. 

 The tree census should indicate whether or not each tree is a reproductive adult (i.e., 
there are branches or other evidence of recent flowering). 

 The tree census should assess the health of each living tree as either good, average, or poor. 
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Conservation Lands Prioritization Assessment Scoring Sheet  

Name of Assessment Scorer: 

Date of Assessment: 

Name and Location of Property: 

Criteria Point Score  Notes 
Occupied Area   
Density of Individual Adult (Reproductive) Trees   
Recruitment   
Within Predicted Climate Refugia Category   
Land use   
Disease/Pest/Mortality Health Assessment   
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FOUNDATIONAL COMMITMENTS BY CDFW FOR DEVELOPING 
WESTERN JOSHUA TREE CONSERVATION PLAN  

CO-MANAGEMENT PRINCIPLES BETWEEN CALIFORNIA NATIVE 
AMERICAN TRIBES AND CALIFORNIA AGENCIES 

Foundational commitments by California agencies are important for underpinning and guiding 
development of co-management principles with California Native American tribes for 
implementing joint activities to conserve western Joshua tree. The following CDFW commitments 
were adapted from the Advisory Council on Historic Preservation (ACHP) 2004 Policy Statement 
on Indigenous Knowledge and Historic Preservation, and represent the collaborative, co-equal 
character of the activities state agencies will carry out in developing and implementing the co-
management principles of the Western Joshua Tree Conservation Plan.  

1. Respect and Relationship Building. Tribal knowledge, including Traditional Ecological 
Knowledge, will be treated with respect in all circumstances. This knowledge is frequently 
revered by the individual, family, clan, or community associated with it, and it may have 
an active role in ongoing cultural practices and ways of understanding. Disrespect, misuse, 
or abuse could violate cultural and ethical protocols, or may impact a Tribe in other ways, 
including socially, politically, or economically. Developing and maintaining a positive and 
mutually beneficial relationship with Tribes will help facilitate an increased understanding of 
what constitutes respect and how those actions lead to the proper integration of 
Traditional Ecological Knowledge into western Joshua tree conservation.  

2. Valid and Self-Supporting Knowledge. The Traditional Ecological Knowledge held by a Tribe 
is a valid, sound, and self-supporting source of information and is an aspect of the best 
available science. It does not require verification by any other knowledge system to inform 
state decision making in western Joshua tree conservation. Designated representatives of 
Tribes are, and will be recognized as, subject matter experts regarding the application of 
their Traditional Ecological Knowledge.  

3. Cultural and Religious Significance of Traditional Ecological Knowledge. Conservation 
actions affect resources and properties that may be of religious and cultural significance to 
Tribes. The development and implementation of conservation management actions will be 
guided and informed by Traditional Ecological Knowledge, where Tribes consent to share 
that knowledge with state agencies. For purposes of state environmental laws relevant to 
western Joshua tree conservation, the term “Traditional Ecological Knowledge” includes, 
but is not limited to, the experiences, insights, and knowledge held by Tribes that can assist 
state agencies in identifying, evaluating, assessing, and resolving adverse effects to 
resources and properties that may be of religious and cultural significance to the Tribes. 
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While state law directs state agencies to make the final decisions in environmental review, 
the WJTCA also directs agencies to consult with Tribes in carrying out conservation 
activities. Deference will be provided to the expertise of designated tribal representatives 
where Traditional Ecological Knowledge is provided to inform decision making. State 
agencies recognize and defer to tribal interpretation of the resource’s or property’s 
religious or cultural significance and integrity. Efforts taken to avoid or minimize adverse 
effects to western Joshua tree on tribal land should reflect the Traditional Ecological 
Knowledge and other input provided by the Tribe, recognizing they are uniquely suited to 
inform those decisions and can provide information to help define what may be or may 
not be appropriate. Efforts to reach consensus on management actions should prioritize 
and recognize the preferences of Tribes on tribal land including consideration of religious 
and cultural significance important to them.  

4. Fair Compensation. If a state agency requests a Tribe to provide Traditional Ecological 
Knowledge via research, survey, monitoring, or other efforts, the Tribe should be fairly 
reimbursed or compensated. Traditional Ecological Knowledge is a distinct form of 
expertise that cannot be supplanted through other forms of knowing. Designated 
representatives of Tribes are the appropriate subject matter experts with the experience 
and qualifications to inform state agency decision making in the conservation of western 
Joshua tree on tribal lands. In many cases, identifying, vetting, and deciding whether and 
how to share Traditional Ecological Knowledge requires research, work, or additional 
action on the part of the Tribe.  

5. Records Reflect Tribal Involvement. The importance of Tribal Ecological Knowledge will be 
documented in conservation project records. Any determination, finding, or agreement 
that relates to the western Joshua tree conservation on tribal lands or other properties that 
may be of religious and cultural significance to a Tribe will include sufficient documentation 
to enable any reviewing party to identify when and how consultation efforts facilitated 
opportunities for Traditional Ecological Knowledge to inform decision making. These 
records should reflect if Traditional Ecological Knowledge was incorporated into final 
decisions, or include detailed justifications as to why not, being cognizant to protect or 
withhold confidential and sensitive information, as deemed by Tribes.  

6. Consultation Timelines. Timelines will reflect the complexity and nature of the undertaking 
and recognize and attempt to accommodate decision-making processes of associated 
Tribes. When seeking information from a Tribe regarding conservation management 
actions on tribal land or properties that may be of religious and cultural significance to 
them, the agency will initiate consultation early enough in the planning process for 
effective consultation. State agencies should provide as much advanced notice of 
consultation meetings as possible and should extend review timelines accordingly, where 
needed to result in effective consultation and sharing of Traditional Ecological Knowledge.  
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7. Professional Qualifications of Tribal Representatives. The State recognizes that 
representatives of Tribes have professional qualifications. As sovereign Nations, Tribes 
retain the right to determine who has the expertise and qualifications to represent them 
and their Traditional Ecological Knowledge in the implementation of the Conservation 
Plan. Consistent with state government procedures, state agencies will identify 
designated representatives of Tribes as subject matter experts who meet the professional 
standards needed to inform findings and determinations relevant to conservation 
management actions on tribal Lands or properties that may be of religious or cultural 
importance to them.  

8. Managing and Protecting Sensitive Tribal Information. The State will prevent or limit to the 
maximum extent feasible any inappropriate disclosure of confidential or sensitive 
information through all available mechanisms. Traditional Ecological Knowledge frequently 
includes information that is confidential, sensitive, sacred, and/or internal to a Tribe. To the 
maximum extent feasible, state agencies will clearly inform Tribes of any limitations on the 
agencies’ ability to keep Traditional Ecological Knowledge confidential before discussing 
Traditional Ecological Knowledge. When seeking or integrating Traditional Ecological 
Knowledge, state agencies will consider not only how it would influence decision making, 
but also how it would account for any cultural, governmental, legal, or ethical protocols 
the Tribe may have that dictate its application and use. If Traditional Ecological 
Knowledge is provided, maximum effort will be taken to live up to the state government’s 
trust commitments to protect confidential or sensitive tribal information.  
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ENHANCEMENT AND RESTORATION PROJECT PRIORITIZATION 
ASSESSMENT 

Background 
The purpose of this appendix to the Western Joshua Tree Conservation Plan is to provide 
guidance on how enhancement and restoration projects supported by the Western Joshua 
Tree Conservation Fund (Conservation Fund) will be evaluated and prioritized. Projects with an 
overall goal of reducing threats or restoring western Joshua tree habitat would be considered 
for funding. Important components of western Joshua tree habitat include, but are not limited 
to, reproducing adult individuals, non-reproducing juvenile individuals, seeds/seed bank, 
native nurse plants, suitable soils, pollinating moths, seed dispersers, and western Joshua trees 
with advantageous genetic traits/adaptations. Threats to western Joshua tree habitat that 
may be reduced by enhancement and restoration projects include but are not limited to 
invasive plants, wildland fire, erosion, vehicle impacts, grazing impacts (e.g., herbivory, 
trampling, soil compaction), and other pests or diseases (e.g., weevils, beetles). 

Minimum Qualifications 
 Project will be conducted by the owner or the property or their agent, unless otherwise 

approved by CDFW. 

 Project area has been degraded by impacts that may be reduced by the project. 

 The project proposal is clearly written and includes objectives, methods, and goals.  

 The project proponent has committed to maintain and monitor the project for 2 years and 
to report the results to CDFW.  

 The project includes consultation with a desert restoration expert with 5 years of desert 
restoration experience. The resume of desert restoration experts will be submitted to CDFW 
for approval.  

Evaluation Criteria 
Projects will be evaluated based on the provided point scoring system. 

 Enhancement/ Restoration Design (1–15 Points): The design of a project will be evaluated 
based on its completeness and clarity of objectives, methods, goals, and a plan to 
maintain and monitor the site. Proposals should be reviewed and approved by a specialist 
with desert restoration experience. 
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o Excellent (15 Points) – All aspects of enhancement/restoration design are clear and 
well-defined. Goals and objectives are specific, measurable, and realistic. The proposal 
includes detailed methods that outline all aspects of the project from start to finish and 
includes timelines for implementation. Project is “shovel ready” meaning that all 
necessary agreements and/or compliance (if applicable) are complete.  

o Fair (9 Points) – All or most aspects of the enhancement/ restoration design are 
included but some are unclear. Some additional steps are required before the project 
can be implemented. Goals are qualitative. 

o Poor (3 Points) – Elements of the enhancement/ restoration design are included but some 
are missing important details. There is no clear path or timeline towards implementation.  

 Urgency and Severity of Threat (1–15 Points): The project should alleviate one or more 
threats to western Joshua tree and its habitat such as low population size, lack of important 
resources, invasive plants, wildland fire, erosion, vehicle impacts, grazing impacts, or other 
pests or diseases. Projects that alleviate more urgent and severe threats will be ranked 
higher than projects that alleviate less urgent and severe threats. 

o Severe and urgent threats alleviated (15 Points) – Threat requires immediate action. 
Effects are substantial and irreversible with permanent consequences such as 
extirpation of a population or local genotype. 

o Moderate and semi-urgent threats alleviated (9 Points) – Threats are increasing in size 
and magnitude and are likely to have severe consequences in the next few years, such 
as significant reductions in population viability. Threats are reversible but only with 
extensive external input.  

o Minimal and non-urgent threats alleviated (3 Points) – Threats have been ongoing and 
are not likely to cause any significant impacts to the resource in the immediate future. 
Consequences of the threat may be a minor or seasonal reduction in population 
viability. Effects are easily reversible with little to no lasting effects. 

 Problem Resolution (1–15 Points): Projects that alleviate threats over longer time periods will 
be ranked higher than projects that alleviate threats over shorter time periods. 

o Excellent (15 Points) – Project will implement specific actions that will result in resolution 
of the issue(s) or threat(s) for long periods of time (decades or longer). There is a high 
likelihood that project goals will be achieved. Actions are performed on a one-time 
basis (although the duration of implementation may be long, such as a five-year 
planting project with five additional years of monitoring and supplemental watering). 
The project benefits are expected to be self-sustaining for a decade or more after 
completion of the project.  
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o Fair (9 Points) – Project contributes to the resolution of the problem(s) but will not fully 
resolve the issue(s). Some cyclic ongoing maintenance will be required to achieve 
project goals. The project benefits are expected to be self-sustaining for one to several 
years after completion of the project.  

o Poor (3 Points) – Project will contribute basic information about the problem(s) but does 
not directly lead to resolution of the issue(s). The project benefits are not expected to 
be sustainable after the completion of the project.  

 Maintenance and Monitoring Plan (1–15 Points): Regular maintenance and monitoring of the 
site and local conditions are needed to ensure ecological processes are heading in the 
intended direction, and that adjustments are made accordingly. The frequency of 
maintenance visits will vary based on project activities and timeframes. For example, nursery 
plants may need regular watering in the years after initial installation but require less frequent 
watering in later years after they become established. The site characteristics that are 
monitored, and their frequencies, will also vary based on the project activities; however, 
more points will be given to projects that consider a full range of factors that contribute to 
the success of the enhancement or restoration project. For example, monitoring invasive 
grasses may help detect when fuel reduction treatments are necessary. Annual reporting to 
CDFW and National Fish and Wildlife Foundation (NFWF) will be required for a minimum of 2 
years, and projects with longer commitments will receive more points.  

o (15 Points) – Project includes a detailed schedule for regular maintenance and 
monitoring for 10+ years. The rationale for the frequency of maintenance visits is clearly 
explained and cost effective. The monitoring plan considers a wide range of ecological 
aspects that may affect the success of the project. Quantitative trigger points for 
adjustments to management actions are incorporated into the plan. 

o (9 Points) – Project includes a detailed schedule for regular maintenance and 
monitoring for 5 years. The rationale for the frequency of maintenance visits is explained 
but some aspects are unclear or not cost effective. The monitoring plan considers some 
important ecological aspects that may affect the success of the project.  

o (3 Points) – Project includes minimal maintenance and monitoring for 2 years. The 
rationale for the frequency of maintenance visits is unclear and not cost effective. 
Monitoring of one ecological aspect will occur annually. 

 Collaborative Engagement (1–10 Points): Projects that have been endorsed or supported 
by a diverse group of collaborators and that will be implemented by many partners will 
rank higher than projects that were developed by and will be implemented by few 
individuals.  
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o High (10 Points) – Project demonstrates co-management with multiple Tribes, and 
collaboration with multiple local/regional partners including, but not limited to, other 
governmental agencies, diverse interested organizations, educational groups, and 
local communities.  

o Moderate (6 Points) – Project demonstrates co-management with a specified Tribe 
and/or collaboration with a local/regional partner. 

o Low (2 Points) – Project has potential for co-management with a Tribe and/or 
collaboration with other agencies, but entities are not specifically identified. 

 Cost Effectiveness (1–10 Points): Projects that will supplement funds from the Conservation 
Fund with other funds and resources to implement the proposed project will rank higher 
than projects that rely heavily or entirely on the Conservation Fund.  

o High (10 Points) – Conservation Funds represent less than 25 percent of the total project 
cost.  

o Moderate (6 Points) – Conservation Funds represent 25–75 percent of the total project 
cost. 

o Low (2 Points) – Conservation Funds represent greater than 75 percent of the total 
project cost. 

 Conservation Lands Prioritization Assessment Score (1–10 Points): (see Appendix F, 
“Conservation Lands Prioritization”) 

o 81–100 Score (10 Points) 

o 61–80 Score (8 Points) 

o 41–60 Score (6 Points) 

o 21–40 Score (4 Points) 

o 0–20 Score (2 Points) 

 Land Conservation Status - (1-10 Points) 

o High conservation status (10 Points) – Primary use is land conservation. These include 
conservation easements, conservancy lands, preserves, parks, sovereign lands devoted 
to conservation practices. 

o Some conservation status (6 Points) – Areas with one or more uses including federal land 
with alternative uses (e.g., Bureau of Land Management, US Forest Service, US Bureau of 
Reclamation, US Department of Energy, US Department of Defense), sovereign lands 
with one or more uses other than conservation. 

o No conservation status (2 Points) – No official conservation status; however, an 
agreement may be in place with private/residential landowner. 
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Enhancement and Restoration Project Assessments Scoring Sheet  

Name of Assessment Scorer: 

Date of Assessment: 

Name of Project: 

Location of Project: 

Criterion Point Score Notes 
Enhancement/ Restoration Design 
(1–15 Points)   

Urgency and Severity of Threat 
(1–15 Points)   

Problem Resolution  
(1–15 Points)   

Maintenance and Monitoring Plan  
(1–15 Points)   

Collaborative Engagement  
(1–10 Points)   

Cost Effectiveness 
(1–10 Points)   

Conservation Lands Prioritization 
Assessment Score  
(1–10 Points) 

  

Land Conservation Status 
(1–10 Points)   

TOTAL 
(Out of 100 Points)   

 



Western Joshua Tree Conservation Plan 

Appendix I. 
Land Acquisition Flow Chart 



Western Joshua Tree RPF Land Acquisition Flowchart
*This is the typical workflow; however, these steps may occur out of order in some situations

STAGE 1
Property Eligibility 
Preliminary review 
for biological 
suitability and title 
issues

Consultant locates 
mitigation opportunity, 
evaluates it using the 
Conservation Lands 

Assessment (Appendix F), 
and provides mitigation 

lands assessment scoring 
sheet to CDFW Region for 

biological suitability review

Consultant 
gathers/prepares Stage 1 

property documents, 
reviews documents for 

potential issues. If 
Consultant recommends 
property, they provide 

package and 
recommendations to CDFW

CDFW Region, 
Right of Way 
Agent, and 

Land Surveyor 
performs 

desk review 
Stage 1 

documents

CDFW Region reviews 
information provided by 
Consultant and conducts 

site visit. If Region 
agrees property meets 
assessment criteria in 

Appendix F, gives 
Consultant approval to 

proceed.

CDFW provides 
Consultant 

written approval 
or denial for 

“Property 
Eligibility.”

Approval signals 
Stage 2 can begin

Consultant may 
facilitate option 

with willing seller 
as Stage 2 review 

begins

STAGE 2
Property Acceptance 
Full land package 
review if property 
found eligible by 
CDFW in Stage 1

Consultant gathers Stage 
2 property documents, 
reviews documents for 

potential issues. If 
Consultant recommends 
property, they provide 

package and 
recommendations to 

CDFW

CDFW Region, Right 
of Way Agent, and 

Land Surveyor 
performs desk review 

of  Stage 2 
documents (engage 
legal if necessary)

Consultant facilitates any 
negotiations with entities 

involved in property 
acquisition or protection

CDFW provides 
Consultant written 

approval or denial for 
“Property Approval.” 

Approval signals 
Consultant can complete 
property acquisition and 

protection

Consultant 
requests CDFW to 

direct NFWF to 
fund the 

approved fee title 
and/or 

conservation 
easement 
acquisition

STAGE 3
Property 
Protection and 
Closing 
Documentation 
Closing and 
Recording of 
Documents

If CDFW is Third Party Beneficiary
Consultant sends the grant deed 
and/or conservation easement to 
title company for recording and 

completes escrow

Consultant provides CDFW with 
Digital Closing Package

Consultant requests CDFW to 
direct National Fish and 

Wildlife Foundation (NFWF) to 
fund long term management 
and conservation easement 

monitoring endowments

If CDFW is conservation easement 
Grantee or acquiring land in fee 
title, CDFW Right of Way Agent 

submits land package to the Wildlife 
Conservation Board (WCB)

WCB Reviews package and Executive 
Director signs certificate of 

acceptance. WCB sends Conservation 
Easement/Grant Deed to title company 

for recording

Title Company/Consultant 
provides  WCB and CDFW 

with Digital Closing Package

Consultant requests CDFW to 
direct NFWF to fund long 
term management and 
conservation easement 

monitoring endowments
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Presentation Outline

• Plan Updates

• Public Comment Consideration

• Western Joshua Tree Conservation Act (WJTCA) Timeline

• Plan Approval
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Plan Updates
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WJTCP Updates – Chapters 1, 2, 3, & 6  

Chapter 1 – Introduction

Chapter 2 – Planning Influences 

Chapter 3 – Tribal Values and Uses 

Chapter 6 – Implementation 

• No substantial changes to these chapters 
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WJTCP Updates – Chapter 4

Photo: Jeb Bjerke

Chapter 4 – Summary of 

Resources

• Inclusion of USGS’s publicly 

released future suitable habitat 

climate model data and maps

• Added low-, moderate-, and 

high-emission scenario climate 

refugia maps
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WJTCP Updates – Climate Refugia
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WJTCP Updates – Chapter 5 

Chapter 5 – Management Actions and 

Effectiveness Criteria

• Added LC&M 4.4: Assisted Migration through 

Connectivity Corridors

• Updated Action A&M 1.2: Implement Avoidance 

Buffers

• Outlined the purpose and protections of each zone

• Removed specific distances to reflect project-by-project 

flexibility

• Simplified buffer language

• Updated effectiveness criteria
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WJTCP Updates – Appendix
Appendix E. Relocation Guidelines and Protocols 

• Exemptions for single, single family residential 

projects 

• Updated Relocation Areas

• Added “Evaluation of Legal and Technical 

Limitations” section

• Updated guidelines and protocols
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Public Comment 
Consideration 
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Comment Considerations 
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Definitions (take, conservation)

Impacts from large development projects

Use of climate refugia data

Management Units

Relocation (feasibility, receptor sites)

Permitting (feasibility, transparency, CEQA)

Buffers (seed, roots)

Interaction with federal agencies

Uses of the WJTCF

Low conflict siting

Tribal monitoring

Exemptions (SFR, utility, in-fill)

Desert Native Plant Specialists

Fees (inequity, too high, too low)

Tracking progress

Assisted migration

Effectiveness Criteria (measurable, 90%) 

Environmental Justice

The boundary of the GFA

Invasive species

Tribal relocation

Seed collection/storage

Illegal dumping

Mitigation banks

Proportionality

RCISs

Relation to the CDFW Status Review

Wildland urban interface/Urban ecology

Data analysis

Fiscal responsibility/cost of implementation

Delegation agreements (annual reporting, WJTCF)

Defensible space

Hazard trees

Extending deadline for adoption/comments

Support of the Plan 

Soil erosion

Genetic mixing/genetic adaptation

Grazing

Ground water withdrawal

Desert Tortoise Critical Habitat

Soil microbiology/mycorrhizae

Herbivory

Non-Governmental Organizations

Seed dispersers (small mammals, ground sloths)

Nurse plants

Yucca moths

Asexual vs. sexual reproduction

Precipitation/soil moisture requirements

Recruitment/population structure

Species distribution models

Clonal growth

Direct vs. indirect effects

Fire trends

OHV impacts

Conservation Easements

Restoration plantings

No endowments

Pesticide use

Expansion of state/county parks

Fragmentation/connectivity

Disturbance caps

Mining reclamation is avoidance

Mulch fires

Mojave Desert Ecological Assessment

Utilities/infrastructure maintenance

Regulatory language



WJTCA Timeline
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WJTCA Timeline 
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Conservation Plan 

• Review and update Plan by August 31, 2026

• Review and update Plan every two years after 2026

Fees  

• Adjust fees by December 31, 2026 

• Fee adjustment every three years after 2026

Legislative Report 

• Report submitted by January 2025

• Report will be submitted by January 31 of each year 
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https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=230989&inline


Plan Approval 
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WJTCA Requirements

Plan Requirements:

✓Management Actions

✓Effectiveness Criteria

✓Avoidance & Minimization 
Guidance

✓Relocation Protocols

✓Collaboration
✓Agencies

✓CA Native American Tribes

✓Public
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Department Recommendation 
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The Department finds the Western Joshua Tree 

Conservation Plan has met the requirements of the 

Western Joshua Tree Conservation Act and recommends 

that the Commission adopt the Western Joshua Tree 

Conservation Plan.



THANK YOU! 
Drew Kaiser, wjt@wildlife.ca.gov
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California Department
of Fish and Wildlife 
May 28, 2025

Summary  of  Changes  to  Western  Joshua  Tree
Conservation  Plan  –  June  2025

Chapter  1  -  Introduction
 No  substantive  changes  to  content

 Minor  edits:

o Clarifying  language  on  the  Fish  and  Game  Commission’s  role  “approval”
to  “final  action”,  “approve”  to  “approval”  (pgs.  1-6,  1-7,  1-8,  1-17).

o Updated  language  to  include  February  2025  inter-Tribal  community
workshop  (pgs.  1-12,  1-13).

o Updated  language  to  include  March  2025  public  workshop  (pg.  1-14).

o Minor  formatting,  grammatical,  and  punctuation  edits

Chapter  2  –  Planning  Influences
 No  substantive  changes  to  content

 Minor  edits:

o Updated  figure  and  table  source  format  for  consistency  (pgs.  2-11,  2-17,
2-21,  2-23,  2-25,  2-28,  2-31,  2-34,  2-40,  2-42,  2-45,  2-46,  2-50,  2-51,  2-56,  2-
57,  2-65,  2-66).

o Updated  some  in-text  references  in  response  to  correction  of  order  of 
references  in  Chapter  9  (pgs.  2-35,  2-37,  2-38).

o Added  in-text  edits  for  references  that  were  missing  (pgs.  2-49,  2-60).

o Reverted  to  citing  2015  SWAP  citation  since  2025  version  is  not  yet
available  (pg.  2-54).

o Added  Antelope  Valley  Conservancy  and  Bureau  of  Indian  Affairs  (BIA)
lands  to  Land  Ownership  table  2-1  (pg.  2-2).

o Updated  State  Wildlife  Action  Plan  information  (pg.  2-54).

o Added  short  discussion  (1  paragraph)  on  Water  Districts  in  “Utilities  and
Special  Districts”  (pg.  2-69).

o Minor  formatting,  grammatical,  and  punctuation  edits

Chapter  4  –  Summary  of  Resources
 Added  information  on  clonal  growth  habitat  of  western  Joshua  trees  (pg.  4-30).

 Climate  refugia  data  edits:

o Added  climate  refugia  maps  (pg.  4-39).
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o Added brief explanation of the emissions scenarios where climate refugia 
maps are first referenced (pg. 4-38).   

o Made corresponding edits to text (including updates to figure numbering) 
and updated in-text references to climate refugia data (pgs. 4-43, 4-44, 4-
47, 4-49, 4-50, 4-51, 4-52, 4-53, 4-54, 4-55, 4-58, 4-59, 4-60, 4-64, 4-67, 4-70, 4-
72). 

 Minor clarifications and grammatical and punctuation edits 

Chapter 5 – Management Actions 

 Action A&M 1.2, Implement Avoidance Buffers edits: 

o Clarified purpose of zones/what each zone is aiming to protect (pg. 5-
10), 

o Removed buffer measurements and simplified language (pgs. 5-10. 5-
11). 

 Updated language in Action A&M 2.2 on low-conflict siting for large 
development projects (pgs. 5-12, 5-13).    

 Clarified language in Action A&M 2.4 on where seed could be useful (pg. 5-14).   

 Updated language in LC&M 1 on protecting unoccupied future suitable 
habitat (short-distance, stepping-stone habitat) (pgs. 5-18, 5-19, 5-20, 5-21). 

 Added section LC&M 4.4, Assisted Migration through Connectivity Corridors 
(pg. 5-30).   

 R&I 1.12, Investigate Assisted Migration edits:   

o Added additional discussion of, and references to, assisted migration 
(pg. 5-41).   

o Edited the title for Figure 5.2, “Potential Assisted migration areas where 
natural migration is unlikely” (pg. 5-42).   

 Updated Effectiveness Criteria language (pgs. 5-46, 5-47). 

 Updated Priority Actions for Management Units language (pg. 5-49). 

 Updates related to assisted migration action added in LC&M section (pg. 5-7). 

 Updated in-text references to climate refugia data (pgs. 5-3, 5-7, 5-19, 5-30, 5-
41, 5-42, 5-53). 

 Minor grammatical and punctuation edits 

Chapter 6 - Implementation 

 No substantive changes to content 

 Updated Permitting language how WJTCA controls permitting, not the WJTCP 
(pgs. 6-11, 6-12).    

 Updated In Lieu Fees language about fee adjustment and how fees set forth in 
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WJTCA may disproportionally affect low-income residents and single-family 
homeowners (pgs. 6-16, 6-17). 

 Minor edits: 

o In-text references correction (pg. 6-9). 

o Minor grammatical and punctuation edits 

References 
 Updated reference for climate refugia data (pgs. 9-26, 9-36). 

 Additional references added and deletion of reference not referenced in text in 
Chapter 5 (pgs. 9-3, 9-4, 9-5, 9-6, 9-7, 9-8, 9-9, 9-10).   

 Edits to website links that were no longer active and including links (pgs. 9-6, 9-9, 
9-10, 9-20, 9-31, 9-32). 

 Minor edits to grammar, chronological order, and punctuation, and updating 
document names that have been finalized, author name clarification 

Appendix C – Tribal Input Summary 

 Clarified how contact list of Tribes was generated (pg. 2). 

 Added information on which emails were sent to which Tribes (pg. 4). 

 Added attendees and presentation topics for the February two-day workshop 
(pg. 4). 

 Minor clarifications and grammatical and punctuation edits. 

Appendix D – Avoidance and Minimization 

 Updated link in reference (pg. D-8). 

Appendix E – Relocation Guidelines and Protocols 

 Updated bare root and tree spade relocation percentages in Table 1   

 Updated “WJT Salvage Requirement Calculator spreadsheet”   

 Updated “CDFW’s Relocation Plan template” 

 Relocation Requirement Considerations edits:     

o Simplified thresholds for when relocation will be required.   

o Included exemptions for single, single-family residential projects.   

o Reduced recommended relocation percentages. 

 Relocation Distance and Selection Criteria edits:    

o Updated language to prioritize relocation locations within 16 kilometers, 
but no more than 50 kilometers from the salvage tree’s original location.   

o Updated language for relocation distance to be within 200 meters of the 
salvage tree’s original elevation.   
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o Added language that assisted migration opportunities will be evaluated 
on a case-by-case basis.   

 Added “Evaluation of Legal and Technical Limitations” section.   

 Clarified language that site visits can be conducted by a technician with 
relevant experience; a Desert Native Plant Specialist is not necessarily required.   

 Minor clarifications and grammatical and punctuation edits. 

Appendix F – Conservation Lands Prioritization Assessment 
 Updated in-text reference and full reference to climate refugia data (pgs. F-2, 

F-6). 

 Removed “2.5 kilometer” from criteria referencing the buffered climate refugia 
category for consistency with the Conservation Plan (pg. F-3). 
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CEQA STATUTORY EXEMPTION FOR RESTORATION PROJECTS (SERP) CONCURRENCE REQUEST 

Completion and submission of this form is voluntary. This form may be submitted to request concurrence 
from the Director of Fish and Wildlife pursuant to Public Resources Code section 21080.56. 

The Lead Agency may submit this signed form (pdf) and all attachments via the Department’s Environmental 
Permit Information Management System (EPIMS) Document Repository or via email at 
restorationpermitting@wildlife.ca.gov. 

1. LEAD AGENCY  

Lead Agency Name: California Fish and Game Commission (Commission) 

Contact Person’s Name: Melissa Miller-Henson 

Street Address: 715 P Street (16th Floor) 

City, State, Zip: Sacramento, CA, 95814  

Contact Person’s Telephone: (916) 653-4899 

Contact Person’s E-mail: fgc@fgc.ca.gov

2. PROJECT PROPONENT     Check Box and Skip to Number 3 if Same as Lead Agency 

Business/Agency/Organization:  California Department of Fish and Wildlife (CDFW) 

Contact Person’s Name: Drew Kaiser 

Street Address: 1010 Riverside Parkway 

City, State, Zip: West Sacramento, CA 95605 

Contact Person’s Telephone: (916) 224-6469 

Contact Person’s E-mail: andrew.kaiser@wildlife.ca.gov

3. PROJECT INFORMATION 

A. Project Name: Western Joshua Tree Conservation Plan (Conservation Plan or Project)  

B. County or Counties: Statewide 

C. Lat./Long. Coordinates: Approximately centered at 35.299517, -117.733488  

D. Estimated Project 
     Start/End Dates: 

The Commission expects to consider approving the Conservation Plan at a 
Commission meeting on June 11, 2025. The Conservation Plan will be 
effective upon Commission approval and will remain in effect until amended. 

E. Provide a brief description of the future discretionary Project approval the Lead Agency is considering (see 
CEQA Guidelines sections 15352 and 15378) and an approximate date range for when the Lead Agency may 
make that approval if the Lead Agency obtains a SERP concurrence from CDFW. 

The Commission will consider approving the Conservation Plan, which would be a discretionary approval under 
the California Environmental Quality Act (CEQA), at the June 11-12, 2025Commission meeting. The purpose of 
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the Conservation Plan is to fulfill the requirements articulated in the Western Joshua Tree Conservation Act 
(WJTCA), codified in Fish and Game Code section 1927.6. The Commission is the CEQA lead agency 
responsible for taking final action on the plan by June 30, 2025 (Fish & G. Code, § 1927.6, subd. (a)). For 
purposes of this concurrence request, the Project does not include future amendments to the Conservation Plan, 
implementation of management actions described in the Conservation Plan, or any development activities.  

F. Provide a brief description of the Project location, size, and funding sources. Please cite and attach any 
supporting documents. 

The Conservation Plan provides a comprehensive set of management actions essential to conserve western 
Joshua tree (Yucca brevifolia) in California. The management actions include guidance to avoid and minimize 
direct and indirect impacts to western Joshua trees, land conservation and management strategies, tribal co-
management objectives, research and information gathering that will help inform future conservation, and an 
approach to provide public education and awareness on western Joshua tree conservation issues. A complete 
copy of the Conservation Plan, dated June 2025, is included with the concurrence request as Attachment A.  

The Conservation Plan includes a geographic focus area encompassing 37,749 square kilometers (9,327,981 
acres or 14,575 square miles) in portions of San Bernardino, Kern, Los Angeles, Riverside, Inyo, Mono, Tulare, 
and Ventura counties in southeastern California, which reflects the location of currently occupied western 
Joshua tree habitat plus an 8-kilometer (5-mile) buffer to encompass areas that could be suitable for 
implementation of conservation management actions. Figure 1-2 of the Conservation Plan depicts the 
boundaries of the geographic focus area (Attachment A, Conservation Plan). Figure 1-1 of the Conservation 
Plan generally depicts currently occupied habitat; however, some areas beyond this boundary have been 
identified as potential long-distance assisted migration areas provided research shows this could be an effective 
management action (see Action R&I 1.12 “Investigate Assisted Migration where Natural Migration is Unlikely” in 
Section 5.2.4, “Research to Inform Long-Term Conservation”). 
The State General Fund was used to fund the development of the Conservation Plan. In addition, the Wildlife 
Conservation Board provided grant funding to the Native American Land Conservancy (NALC) to reimburse 
California Native American tribes (Tribes) for time spent contributing to the development of the Conservation 
Plan.

G. Provide a brief Project description, including any post-restoration work, operation and maintenance, or other 
related activities. Summarize the Project’s expected environmental benefits (e.g., acres or stream-miles 
restored/enhanced, species benefitted, etc.). Please cite and attach any supporting documents. 

The Conservation Plan provides guidance designed to prevent the extinction of western Joshua tree in the wild, 
preserve functioning ecosystems that support western Joshua tree, and maintain sustainable populations of 
western Joshua tree in California over the long-term, such that listing the species under the California 
Endangered Species Act (CESA) will not be warranted. The Conservation Plan identifies the most urgent and 
important management actions to guide and inform western Joshua tree conservation, and outlines criteria to 
help determine the effectiveness of management actions. The Conservation Plan also discusses monitoring of 
management outcomes, as well as a process to inform and improve the management actions over time.  

The Conservation Plan was developed by CDFW in collaboration with the Commission; Tribes; federal, state, 
and local government agencies; and the public. The Conservation Plan includes a description of management 
actions necessary to conserve western Joshua tree; objective, measurable criteria to assess the effectiveness of 
those actions; guidance for the avoidance and minimization of impacts to western Joshua trees; and advisory 
protocols for the successful relocation of western Joshua trees. The Conservation Plan was developed based on 
scientific information available to CDFW, incorporates traditional ecological knowledge, and includes tribal co-
management principles. 

The following provides a summary of the categories of management actions identified in the Conservation Plan:  

• Impact avoidance and minimization actions provide guidance to avoid direct and indirect impacts on 
western Joshua tree. This category also includes activities to minimize impacts on western Joshua tree 
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from wildland fire through fire risk reduction, suppression, and post-fire restoration (see Section 5.2.1, 
“Impact Avoidance and Minimization,” of the Conservation Plan). 

• Land conservation and management actions are intended to permanently protect western Joshua tree 
habitat from development and other incompatible human uses, maintain environmental conditions that 
promote viable populations of western Joshua trees, and establish long-term funding to manage these 
lands (see Section 5.2.2, “Land Conservation and Management,” of the Conservation Plan). 

• Tribal co-management actions are aimed at guiding future decision making and co-management 
practices. Actions include integrating tribal values, knowledge, and priorities into the management of 
tribal land or other properties occupied by or suitable for western Joshua tree that may be of religious 
and cultural significance to Tribes (see Section 5.2.3, “Tribal Co-Management,” of the Conservation 
Plan). 

• Research to inform long-term conservation actions identify research gaps that need to be addressed to 
improve our scientific understanding of the biology and ecology of western Joshua tree (e.g., conducting 
genetic studies, investigating fire resilience and postfire recovery) (see Section 5.2.4 “Research to Inform 
Long-Term Conservation,” of the Conservation Plan). 

• Education and awareness actions are designed to enhance public understanding of western Joshua tree 
ecology, foster community, connect people with their natural world, and inspire people to support 
conservation of the species. Actions include supporting Tribe-led and designed programs, supporting 
volunteer opportunities, and encouraging urban conservation (see Section 5.2.5, “Education and 
Awareness,” of the Conservation Plan). 

The following provides a summary of the effectiveness criteria included in the Conservation Plan (see Section 
5.3.1, “Effectiveness criteria for Conservation of Western Joshua Tree in California,” of the Conservation Plan): 

• By 2033, when the Commission must reconsider whether listing western Joshua tree is warranted, a 
large and genetically representative distribution of western Joshua tree is permanently protected and 
managed within 70 percent of priority conservation lands (see Management Actions LC&M 1, LC&M 2, 
and LC&M 3 in Section 5.2.2 and Appendices F and H of the Conservation Plan). 

• A program to monitor and assess western Joshua tree population status based on science is developed 
and adopted and assessments under the program demonstrate that populations of western Joshua tree 
are sustainable in California for the foreseeable future (see Management Actions LC&M 3 and LC&M 4 in 
Section 5.2.2 of the Conservation Plan). 

• Cooperative multiagency strategies are implemented to reduce fire risk, fight wildland fires that threaten 
western Joshua trees, and fund restoration plans in response to wildland fires (see Management Action 
A&M 3 in Section 5.2.1 of the Conservation Plan). 

• Ninety (90) percent of land within California’s predicted climate refugia that is ecologically core, 
ecologically intact, or moderately degraded when conservation lands are identified under low, moderate, 
or high emissions scenarios is permanently protected and managed to maximize ecological function for 
the species and its co-occurring native species (see Section 4.4, “Management Units;” Management 
Actions LC&M 2 and LC&M 3 in Section 5.2.2; Section 5.4, “Priority Management Actions for 
Management Units;” and Appendices F and H of the Conservation Plan). 

• CDFW identifies initial draft priority conservation areas by December 2025 (see Management Action 
LC&M 1, Section 5.2.2 and Appendix F of the Conservation Plan). 

• The acreage of priority conservation lands preserved in perpetuity increases by 3 to 5 percent every 2 
years until the effectiveness criteria related to land protection for conservation of western Joshua tree in 
California are achieved (see Management Action LC&M 2 in Section 5.2.2 of the Conservation Plan). 

• Establishment and sufficient funding of an endowment to fund management of conservation lands (see 
Management Action LC&M 3 in Section 5.2.2 of the Conservation Plan).
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• By 2033, there is at least one US Fish and Wildlife Service-approved agreement that protects and 
safeguards priority conservation lands representing at least 10 percent of occupied western Joshua tree 
range on federally owned lands (see Management Actions LC&M 2 and LC&M 3 in Section 5.2.2 of the 
Conservation Plan). 

• By 2028, there is at least one agreement between CDFW or other land managers and Tribes 
incorporating co-management principles (see Management Actions TCM 1 and TCM 2 in Section 5.2.3 
and Appendix G of the Conservation Plan). 

• The number of local jurisdictions that incorporate the Conservation Plan’s avoidance and minimization 
measures into plans and policies increases every 2 years (see Management Actions A&M 1 and A&M 2 
in Section 5.2.1 and Appendix D of the Conservation Plan). 

• The number of jurisdictions that implement guidance for avoiding direct impacts on western Joshua trees 
during wildland fire suppression and control activities, for fuel treatment implementation, and for 
preventing accidental ignition of fires during other activities (e.g., construction, recreation) increases 
every 2 years (see Management Action A&M 3 in Section 5.2.1 and Appendix D of the Conservation 
Plan). 

Implementation of management actions may be carried out by Public agencies, non-governmental 
organizations, corporations and other business entities, Tribes, researchers, and private citizens may implement 
management actions that are identified in or informed by the Conservation Plan, but for purposes of CEQA and 
this concurrence request, implementation of such management actions would be projects that are separate from 
the Conservation Plan for purposes of CEQA.

H. CDFW recommends direct coordination with all interested California Native American tribes. Please provide a 
summary of the Lead Agency’s engagement with tribes. Be careful not to include any sensitive or confidential 
information. Please cite and attach any supporting documents. 

The WJTCA requires CDFW to collaborate with Tribes and include traditional ecological knowledge and tribal 
co-management principles into the Conservation Plan (Fish & G. Code, § 1927.6, subds. (a) and (b)). At 
CDFW’s request, the Native American Heritage Commission provided a list of contacts for 170 federally and 
non-federally recognized Tribes culturally affiliated with the geographic focus area of the Project. Through email 
invitations, hard-copy letters, and phone calls, CDFW notified these Tribes of available opportunities to engage 
in the development of the Conservation Plan.  

In coordination with the Commission, CDFW prepared and mailed joint consultation invitation letters to notify 
Tribes of the development of the Conservation Plan and to request tribal input. Tribes were invited to participate 
in facilitated meetings led by NALC, informational meetings or tribal listening sessions with CDFW, and 
consultation meetings with CDFW and/or the Commission. Currently, 17 Tribes have participated in one or more 
of these engagement options.  

A community workshop sponsored by NALC and the Lone Pine Paiute-Shoshone Tribe was held to provide 
tribal communities with an opportunity to gain information about WJTCA and the Conservation Plan, and to 
assist in the development of the Conservation Plan by sharing information about the cultivation and preservation 
of western Joshua trees. Sixteen Tribe members from seven Tribes attended the workshop.  

The Tribes that have engaged with CDFW and NALC regarding development of the Conservation Plan were 
invited to review and comment on a preliminary draft of the Conservation Plan.  

Tribal outreach and consultation are ongoing and will continue to inform updates to the Conservation Plan. 
CDFW will continue to work with all Tribes interested in engaging in co-management practices with CDFW and 
in receiving western Joshua trees relocated from other areas. Tribes will also have opportunities to review and 
comment on the future versions of the Conservation Plan.

A detailed summary of CDFW’s tribal engagement and collaboration process, which was completed in 
accordance with CDFW’s Tribal Communication and Consultation Policy and the Commission’s Tribal 
Consultation Policy, is provided in Section 1.3.2, “California Native American Tribes,” and Appendix C, “Tribal 
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4. REQUIRED DETERMINATIONS

Input Summary Memo,” of the Conservation Plan. Foundational commitments by CDFW for continuing 
development of co-management principles with Tribes are described in Appendix G of the Conservation Plan. 

I. CDFW recommends public outreach and coordination with interested parties and public agencies. Please 
provide a summary of the Lead Agency’s engagement with interested parties and public agencies. Please cite 
and attach any supporting documents. 

In addition to the collaboration with Tribes described above, the WJTCA requires CDFW to develop the 
Conservation Plan in collaboration with governmental agencies, the public, and the Commission (Fish & G. 
Code, § 1927.6, subds. (a) -(b)). During Conservation Plan development, CDFW conducted virtual outreach 
meetings and focused follow-up meetings with local, state, and federal agencies that own, manage, or have 
jurisdiction over lands within the Conservation Plan’s geographic focus area. Section 1.3.1, “Local, State, and 
Federal Government Agencies,” provides a summary of the input CDFW received from various government 
agency outreach meetings.  

CDFW also held two virtual public outreach meetings. Meeting invitations were sent broadly and included, but 
were not limited to, property owners, trade association representatives, nonprofit land conservancy and 
conservation association representatives, regulatory consultants, and legislative office representatives. CDFW 
also emailed invitations to individuals representing communities and organizations working in environmental 
justice within the Conservation Plan geographic focus area. Section 1.3.3, “Public” and Appendix B, “Agency 
and Public Input Summary Memo,” of the Conservation Plan provides a summary of the input CDFW received 
from various public outreach meetings. 

CDFW maintains a website dedicated to the Conservation Plan, which provides an overview of the Conservation 
Plan, updates on the Conservation Plan’s development, directions for providing comments, and important 
upcoming dates. The website includes an email address, WJT@wildlife.ca.gov, by which the public can share 
suggestions, ask questions, and provide feedback. 

An earlier draft of the Western Joshua Tree Conservation Plan was made available for public review starting 
November 22, 2024. Since then, the Commission has accepted public comments on the plan by email and mail. 
At the February 12, 2025, Commission meeting, CDFW presented a December 2024 draft of the plan and 
information regarding ongoing efforts to conserve western Joshua tree. The meeting was open for any interested 
party to participate and provide comment both in person and virtually; written and verbal comments were 
received by the Commission and considered for changes to the draft plan.  

Following the February Commission meeting, CDFW held two additional virtual public workshops on March 10, 
2025, to hear and address additional public comments on the draft Conservation Plan and WJTCA. 

On June 3, 2025, CDFW transmitted the Commission the most current draft of the plan, dated June 2025, and 
attached to this concurrence request as Attachment A. 

Using substantial evidence and best available science, provide a determination and explanation for each SERP 
criteria listed below:

A. The Project is exclusively one or both of the following: (1) a project to conserve, restore, protect, or enhance, 
and assist in the recovery of California native fish and wildlife, and the habitat upon which they depend, or (2) a 
project to restore or provide habitat for California native fish and wildlife. 
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The Commission has determined that the Conservation Plan is exclusively a project to conserve, restore, 
protect, or enhance, and assist in the recovery of California native fish and wildlife, focused on conservation of 
western Joshua tree and the habitat upon which the species depends. This purpose is consistent with the 
statutory mandate for development of the Conservation Plan in Fish and Game Code section 19217.6. 
Please provide an explanation supporting the above determination. Please cite and attach any supporting 
documents. 

The Conservation Plan provides a framework for a statewide approach for conserving western Joshua tree in 
California. Management actions outlined in the Conservation Plan are intended to conserve, restore, protect, 
enhance, and assist in the recovery of western Joshua tree and its habitat, as well as other species that depend 
on western Joshua tree.
B. An eligible project may have incidental public benefits, such as public access and recreation. 

The Commission has determined that the Conservation Plan may have incidental public benefits as an 
educational resource.  

Please provide an explanation supporting the above determination. Please cite and attach any supporting 
documents. 

The Commission has determined that the Conservation Plan may have an incidental educational benefit to the 
public as a science-based planning resource. The Conservation Plan may enhance public understanding of 
western Joshua tree ecology, foster community pride and involvement in western Joshua tree conservation, 
connect people with the natural world, and inspire people to care about western Joshua tree and its habitat so 
they will support and contribute to the conservation of the species.  

C. The Project does both of the following: (1) Results in long-term net benefits to climate resiliency, biodiversity, 
and sensitive species recovery; and (2) Includes procedures and ongoing management for the protection of the 
environment. 

The Commission has determined that the Conservation Plan does both of the following: (1) results in long-term 
net benefits to climate resiliency, biodiversity, and sensitive species recovery; and (2) includes procedures and 
ongoing management for the protection of the environment. 

For each criterion below, please provide an explanation supporting the above determination. Please cite and 
attach any supporting documents. 

Long-Term Net Benefits to Climate Resiliency: 

The Conservation Plan is designed and expected to result in long-term net benefits to climate resiliency. Climate 
change is one of the primary threats to western Joshua tree. The Conservation Plan provides information about 
this threat and discusses management actions that will improve the resilience of western Joshua tree as it 
pertains to climate change. The Conservation Plan highlights the need to investigate the effects of climate 
variability patterns on western Joshua tree recruitment, survival, and population density (see Action R&I 1.10 in 
Section 5.2.4 of the Conservation Plan) because understanding the species’ tolerance for future environmental 
conditions (e.g., changes in precipitation levels or frequency, higher or lower temperatures) that would occur as 
a result of climate change will help determine management actions that ensure its resilience in the long term. 
The Conservation Plan encourages the use of science-based assisted gene flow methods to introduce climate-
adapted genes into stands of western Joshua trees, thereby enhancing their capacity for climate adaptation and 
resilience (see Management Action LC&M 4 in Section 5.2.2 of the Conservation Plan). The Conservation Plan 
also identifies the need for continued research to best inform this practice (see Action R&I 1.1 and Action R&I 
1.4 in Section 5.2.4 of the Conservation Plan). The Conservation Plan highlights the importance of collecting 
western Joshua tree seeds to preserve genetic diversity and to provide source material for future restoration in 
existing habitat or outplanting to other viable locations, such as currently unoccupied habitat modeled as climate 
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refugia (see Action A&M 2.4 in Section 5.2.1 of the Conservation Plan). The Conservation Plan also encourages 
research on the feasibility, practicality, effectiveness, and risks of assisted migration into areas modeled as 
climate refugia to which western Joshua tree cannot naturally migrate (see Action R&I 1.12 in Section 5.2.4 of 
the Conservation Plan).  

The Conservation Plan also includes land conservation and management actions focused on identifying, 
protecting, and managing climate refugia for western Joshua tree (see Appendix F, “Conservation Lands 
Prioritization” in the Conservation Plan). For example, the Conservation Plan explains the importance of 
prioritizing management and conservation efforts on western Joshua tree populations that meet criteria for 
resiliency to climate change and that have demographic signatures of long-term viability (see Management 
Action LC&M 1 in Section 5.2.2 of the Conservation Plan). The Conservation Plan also proposes actions to 
reduce climate change-related stressors to western Joshua tree, such as implementing fuel treatments to 
reduce the risk of wildland fire (see Management Action A&M 3 in Section 5.2.1 and Actions A&Ms 3.4.1 and 
3.5.1 in Appendix D of the Conservation Plan).     

The protection, restoration, and enhancement of climate refugia for western Joshua tree would also promote 
climate resiliency of species that are dependent on or associated with western Joshua tree and its habitat, as 
well as the broader ecosystem. 

Conservation of trees through relocation, as contemplated in the Conservation Plan, will help preserve trees that 
may otherwise be destroyed. These trees can continue to serve as a carbon sink, helping to alleviate (albeit in 
to a small degree) greenhouse gas buildup through continued growth and to ensure that carbon already in the 
plants are not released upon their destruction. The fact that the trees are long-lived ensures what carbon 
capture does occur will remain for a long time. 

Long-Term Net Benefits to Biodiversity: 

The Conservation Plan is designed and expected to result in long-term net benefits to biodiversity. Western 
Joshua tree plays an important ecological role in the southwest desert ecosystem. Public agencies, non-
governmental organizations, corporations and other business entities, Tribes, researchers, and private citizens 
may implement management actions that are identified in or informed by the Conservation Plan (as separate 
future projects), which would benefit western Joshua tree, as well as numerous native organisms that occur in 
western Joshua tree habitat. Mohave ground squirrel (Xerospermophilus mohavensis), which is listed as 
threatened under CESA, stores and consumes western Joshua tree seeds; and tricolored blackbird (Agelaius 
tricolor), which is also listed as threatened under CESA, has been observed foraging for arthropods within
Joshua tree inflorescences. Desert tortoise (Gopherus agassizii) is listed as threated under the Federal 
Endangered Species Act, is currently listed as threatened under CESA, and is a candidate for listing as 
endangered under CESA; desert tortoise is known to construct burrows under fallen Joshua tree limbs. 
Swainson’s hawk (Buteo swainsoni), which is listed as threatened under CESA; loggerhead shrike (Lanius 
ludovicianus), a state species of special concern; and other avian species have been documented nesting in 
western Joshua tree. These species will also benefit from the Conservation Plan. Additionally, the yucca moth 
(Tegeticula synthetica), which is the sole pollinator for western Joshua tree, also relies on the western Joshua 
tree seeds as food for its larvae, and would also benefit from western Joshua tree conservation. Western 
Joshua trees are the characteristic species in the Joshua tree woodland alliance and can be found in other 
vegetation communities, including California juniper woodland, foothill pine woodland, and blackbrush scrub 
alliances. Native plant species that occur within these vegetation communities, including “nurse plants” (i.e., 
plants that protect western Joshua tree seedlings) may benefit from management actions described in the 
Conservation Plan. For example, the Conservation Plan includes guidance for removing and preventing the 
spread of invasive plant species, which would reduce fire risk and competition for light, space, and nutrients for 
native plants within these vegetation communities. Native plant species that would likely benefit from western 
Joshua tree conservation include blackbrush, creosote bush, and singleleaf pinyon pine. In addition, mycorrhizal 
fungi that live in the soil and form a mutualistic symbiotic relationship with western Joshua tree may benefit from 
management actions. Refer to Section 4.2, “Wildlife Values and Ecological Function of Western Joshua Tree,”
of the Conservation Plan and references therein for additional information. 

Docusign�Envelope�ID:�511D0EFE-0D37-464D-BDDF-D308B707880D
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Long-Term Net Benefits to Sensitive Species Recovery: 

The Conservation Plan is designed and expected to result in long-term net benefits to western Joshua tree, a 
candidate for listing under CESA. The Conservation Plan provides a statewide strategy for the conservation of 
the species. The Conservation Plan was designed to guide and inform the planning of future projects that may 
affect western Joshua tree. Sections 5.2.2, 5.2.4, and 5.2.5 of the Conservation Plan describe categories of 
management actions that would result in long-term benefits to western Joshua tree recovery. Specific examples 
of such management actions include the following: 

• Management Action LC&M 4 encourages the use of a comprehensive restoration approach to return 
ecosystem functions to degraded sites or to enhance a site’s resilience, ecological function, and ability to 
recruit western Joshua trees. The goal of habitat restoration and enhancement is to return the habitat to 
a self-sustaining condition (see Section 5.2.2 of the Conservation Plan).  

• Management Action LC&M 5 highlights the importance of developing and implementing a seed 
conservation strategy that includes protocols for seed collection, storage, and distribution for 
conservation and recovery purposes that will ensure long term preservation of a viable, genetically 
diverse western Joshua tree population (see Section 5.2.2 of the Conservation Plan). 

• Action R&I 1.8 emphasizes the need for research on fire resilience and post-fire recovery to better inform 
land management activities (see Section 5.2.4 of the Conservation Plan).  

• Action E&A 1.8 calls for CDFW and local governments to encourage landowners to participate in urban 
conservation and recovery efforts (see Section 5.2.5 of the Conservation Plan).  

The Conservation Plan would also result in long-term benefits to other sensitive wildlife species that occur within 
western Joshua tree habitat, such as Mohave ground squirrel, Swainson’s hawk, and tricolored blackbird, which 
are listed as threatened under CESA ;, and desert tortoise, which is a candidate to be uplisted from threatened 
to endangered under CESA and is listed as threatened under the federal Endangered Species Act. 

Procedures for the Protection of the Environment: 

The Conservation Plan includes procedures for the protection of the environment. The purpose of the 
Conservation Plan is to protect, conserve, and restore Western Joshua tree, its habitat, and other species that 
co-occur with or rely on western Joshua tree (Pub. Resources Code, § 21060.5; Cal. Code Regs., tit. 14, § 
15382).  

The Conservation Plan provides guidance for land conservation and management actions that would
permanently protect western Joshua tree habitat from development and other incompatible human uses, and 
describes protocols for acquiring, protecting, and managing those lands (see Section 6.7, “Land Acquisition 
Protocols”).  
The Conservation Plan also provides best management practices and protocols to protect the environment 
during implementation of management actions. Appendix D, “Avoidance and Minimization Best Management 
Practices and Guidelines,” of the Conservation Plan includes measures to: avoid pesticide drift; prevent the 
spread of invasive plants; reduce the potential for accidental ignition of fires; and minimize loss of western 
Joshua tree and habitat during fire suppression and control activities, implementation of fuel treatments, and 
postfire rehabilitation. Appendix E, “Relocation Guidelines and Protocols,” provides information and guidance 
regarding how and when to relocate western Joshua trees to minimize impacts to populations, prevent habitat 
fragmentation, and preserve connectivity corridors for gene flow and pollinator migration.

Ongoing Management for the Protection of the Environment:  

The Conservation Plan includes ongoing management for the protection of the environment. The Conservation 
Plan provides a framework for Land Conservation and Management actions that could be carried out on a long-
term basis to ensure that conserved lands continue to support sustained populations of western Joshua trees 
and the natural processes on which they depend. The Conservation Plan also encourages the development of 
long-term monitoring and management plans or conservation easement stewardship agreements for conserved 
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lands per Action LC&M 3.1 (see Section 5.2.2 of the Conservation Plan). These potential, future plans or 
agreements, which would be separate projects for purposes of CEQA, may include invasive species control, fuel 
break maintenance, fence repair, garbage removal, monitoring, and adaptive management to avoid, minimize, 
and remediate ongoing and persistent threats to western Joshua tree (see Management Action LC&M 3 in 
Section 5.2.2 of the Conservation Plan). Informed by the protocols for land acquisition described in Section 6.7, 
“Land Acquisition Protocols,” written agreements with state and federal agencies for long-term monitoring and 
management may benefit western Joshua tree on priority conservation lands (see Action LC&M 3.2  in Section 
5.2.2 of the Conservation Plan). In addition, the Conservation Plan highlights the importance of securing funding 
for long-term land management, which would be necessary to ensure that critical monitoring and management 
activities are implemented (see Action LC&M 3.3 in Section 5.2.2 of the Conservation Plan). The Conservation 
Plan also includes guidance for establishing co-management principles in collaboration with Tribes that would 
allow for ongoing management for the protection of the environment (see Action TCM 1 in Section 5.2.3 of the 
Conservation Plan). Further, Appendix E, “Relocation Guidelines and Protocols,” provides guidance and 
protocols for increasing the survival rate of relocated western Joshua trees, including information on post-
relocation maintenance, monitoring, and reporting (see Action R&I 1.11 in Section 5.2.4 of the Conservation 
Plan). 

The Conservation Plan provides guidance for evaluating whether the effectiveness criteria have been met 
(included in Section 5.3 of the Conservation Plan), including the collection of western Joshua tree data to 
monitor and assess the species’ population status. The Conservation Plan also discusses metrics that measure 
the effectiveness of the management actions and recommends development of new or more refined 
effectiveness criteria as new information is gathered. CDFW will also prepare and submit to the Commission an 
annual report assessing the conservation status of western Joshua tree and actions taken, informed by the 
Conservation Plan, as required by the WJTCA (Fish & G. Code, § 1927.7, subd. (a); see also Section 6.5, 
“Permitting and Regulations” of the Conservation Plan).  

The Conservation Plan describes a process to evaluate the efficacy of implemented management actions in 
Section 1.5, “Western Joshua Tree Conservation Adaptive Management Framework” and Section 6.8.3, “Plan 
Amendments and Adaptive Management.” Starting in 2026 and at least every 2 years thereafter, the 
Commission will review the status of western Joshua tree and the effectiveness of the Conservation Plan in 
conserving the species at a public meeting held prior to August 31 (Fish & G. Code, § 1927.8). In conjunction 
with each review, CDFW will recommend to the Commission amendments to the Conservation Plan, as 
necessary to ensure the conservation of the species.  

D. The Project does not include any construction activities, except for construction activities solely related to 
habitat restoration.

The Commission has determined the Conservation Plan does not include any construction activities.

Please provide an explanation supporting the above determination. Please cite and attach any supporting 
documents. 

The Conservation Plan is a planning document for the recovery of western Joshua tree. Approval of the 
Conservation Plan would not directly authorize or result in any construction activities, whether solely related to 
habitat restoration or otherwise. The only connection that the Conservation Plan may have to any construction 
activities is by informing potential management actions to help conserve western Joshua tree or avoidance, 
minimization, and mitigation measures for future development activities that may impact western Joshua tree. 
Measures may be required as part of approval or permitting processes for construction activities. For purposes 
of CEQA, any such future construction activities or management actions will be undertaken as projects that are 
separate from the Conservation Plan; no public agency should rely on this concurrence request and the 
concurrence from the CDFW Director, should such concurrence be issued, as a basis for complying with CEQA.

Docusign�Envelope�ID:�511D0EFE-0D37-464D-BDDF-D308B707880D
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5. CERTIFICATION 

I certify that I have the authority to determine whether a project is exempt pursuant to CEQA Guidelines section
15025(a)(1), and this Project meets all the requirements described in Public Resources Code section 21080.56, 
and that I have submitted all the determinations required therein necessary to obtain the concurrence of the 
Director of Fish and Wildlife. 

___________________________________________                    Date: __________________________ 
Lead Agency Signature        

Printed Name and Title: Melissa Miller-Henson, Executive Director 

Docusign�Envelope�ID:�511D0EFE-0D37-464D-BDDF-D308B707880D
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DEPARTMENT OF FISH AND WILDLIFE CHARLTON H. BONHAM, Director 
Director’s Office
Post Office Box 944209 
Sacramento, CA 94244-2090 
www.wildlife.ca.gov

Conserving California’s Wildlife Since 1870

June 6, 2025 

Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 
715 P Street  
Sacramento, CA 95814 

California Environmental Quality Act Statutory Exemption for Restoration Projects –
Western Joshua Tree Conservation Plan (Request No. 21080.56-2025-073-R6) 

Dear Melissa Miller-Henson: 

I am pleased to inform you as the Director of the California Department of Fish and Wildlife 
(CDFW) that I concur with the lead agency determination by the Fish and Game 
Commission (Lead Agency) that the Western Joshua Tree Conservation Plan qualifies as a 
statutorily exempt restoration project under the California Environmental Quality Act 
(CEQA). (Pub. Resources Code, § 21080.56, subd. (e).) My concurrence as the CDFW 
Director is based on CDFW’s independent review of the Lead Agency request for 
concurrence, which CDFW received on June 4, 2025. In my opinion, informed by the best 
available science and described in the separate CDFW concurrence, the Western Joshua 
Tree Conservation Plan meets all the qualifying criteria in Public Resources Code section 
21080.56, subdivisions (a) to (d), inclusive. 

This concurrence signifies the continued commitment by CDFW and its partners in 
advancing the “Cutting the Green Tape” initiative, which is a collaborative effort to increase 
the pace and scale of restoration projects in California in a way that protects the 
environment and results in long-term net benefits to climate resiliency, biodiversity, and 
sensitive species recovery. CDFW stands ready to continue this effort in coordination with 
the Lead Agency.  
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CDFW’s concurrence will be posted on our website as provided by Public Resources Code 
section 21080.56. If you have any related questions, please contact Brad Henderson, 
Cutting the Green Tape Program Manager, at (530) 351-5948, or by email at 
Brad.Henderson@wildlife.ca.gov.  

Sincerely, 

Charlton H. Bonham, Director  
California Department of Fish and Wildlife  

ec: California Department of Fish and Wildlife 

 Valerie Termini 
 Chief Deputy Director 

Steven Ingram 
Assistant Chief Counsel 
Office of the General Counsel 

Brian Hennes 
Attorney III 
Office of the General Counsel 

Josh Grover 
Deputy Director 
Ecosystem Conservation Division 

Julie A. Vance 
Regional Manager  
Central Region 

Erinn Wilson-Olgin 
Regional Manager 
South Coast Region 

Heidi Calvert 
Regional Manager 
Inland Deserts Region 

Brad Henderson
Environmental Program Manager 
Watershed Restoration Grants Branch  
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Isabel Baer 
Environmental Program Manager 
Habitat Conservation Planning Branch 

Drew Kaiser 
Senior Environmental Scientist (Specialist) 
Habitat Conservation Planning Branch 

Megan Rooney 
Environmental Scientist 
Central Region



CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE
DIRECTOR’S OFFICE
POST OFFICE BOX 944209 
SACRAMENTO, CA 94244-2090 

CALIFORNIA ENVIRONMENTAL QUALITY ACT STATUTORY EXEMPTION FOR 
RESTORATION PROJECTS (SERP) 

CONCURRENCE NO. 21080.56-2025-073-R6 

Project: Western Joshua Tree Conservation Plan 
Location:   Statewide 
Lead Agency:  California Fish and Game Commission  
Lead Agency Contact: Melissa Miller-Henson; fgc@fgc.ca.gov

Background 

In October 2019, the California Fish and Game Commission (Commission or Lead Agency) 
received a petition to list western Joshua tree (Yucca brevifolia) as threatened under the 
California Endangered Species Act (CESA). The petition identified climate change and 
wildland fires as the greatest threats to the persistence of the species. The petition included 
habitat loss due to development; seed and plant predation, especially during drought; and 
competition with invasive species as other factors affecting the species’ ability to survive and 
reproduce. In September 2020, the Commission found that there was sufficient information 
indicating that listing the species as threatened under CESA may be warranted and 
designated western Joshua Tree as a candidate species under CESA.  

In February 2023, while the Commission was considering its final decision on the petition, 
legislation was introduced to protect western Joshua tree. In response to this legislative 
proposal, the Commission postponed further consideration of the petition. In July 2023, the 
California State Legislature passed and the governor signed into law the Western Joshua 
Tree Conservation Act (WJTCA). (Fish & G. Code, § 1927 et seq.) The WJTCA, in part, 
requires the California Department of Fish and Wildlife (CDFW) to develop and implement a 
conservation plan for western Joshua tree in collaboration with the Commission, government 
agencies, California Native American tribes (Tribes), and the public.  

On June 3, 2025, CDFW transmitted to the Commission the most current draft of the Western 
Joshua Tree Conservation Plan, dated June 2025 (Project or Conservation Plan). The 
Commission will consider approving the Conservation Plan at the Commission’s meeting on 
June 11-12, 2025. 

Project Location: The Conservation Plan includes a geographic focus area of approximately 
9,327,981 acres in portions of San Bernardino, Kern, Los Angeles, Riverside, Inyo, Mono, 
Tulare, and Ventura counties. This area reflects the currently occupied western Joshua tree 
habitat and a five-mile buffer suitable for implementation of future western Joshua tree 
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management actions. Figure 1-2 of the Conservation Plan depicts the boundaries of the 
geographic focus area of the plan.  

Project Description: The Conservation Plan is intended to guide management actions that will 
conserve, restore, protect, and assist in the recovery of western Joshua tree and the habitat 
upon which it depends in California. Management actions include but are not limited to:  

• Actions to avoid and minimize impacts on western Joshua tree;  
• Actions to conserve and manage land suitable for or serving as western Joshua tree 

habitat;  
• Actions to co-manage western Joshua tree on tribal land and other properties that may 

be of cultural and religious significance to Tribes;  
• Research to inform long-term conservation efforts; and 
• Actions to provide public education, awareness, and inspiration to conserve western 

Joshua tree. 

Management actions can be voluntarily pursued by project proponents, land managers, and 
philanthropists or incorporated into project approvals by local, state, and federal government 
agencies. The Conservation Plan also considers research needs, tribal co-management 
strategies, and education and awareness opportunities. The Conservation Plan provides 
criteria to define the effectiveness of management actions and outlines monitoring and 
adaptive management processes. The Conservation Plan does not create new statutory or 
regulatory mandates.  

For purposes of the California Environmental Quality Act (CEQA) (Pub. Resources Code, § 
21000 et seq.) and this concurrence request, the Project does not include future amendments 
to the Conservation Plan, implementation of management actions identified in or informed by 
the Conservation Plan, or any development activities.  

Tribal Engagement: The WJTCA requires CDFW to consult with Tribes on the development 
of a conservation plan for western Joshua tree and include traditional ecological knowledge 
and tribal co-management principles into the plan. (Fish & G. Code, § 1927.6, subds. (a) and 
(b).) At CDFW’s request, the Native American Heritage Commission provided a list of 
contacts for 170 federally and non-federally recognized Tribes culturally affiliated with the 
geographic focus area of the Project. In coordination with the Commission, CDFW mailed 
joint consultation invitation letters to notify Tribes of the development of the Western Joshua 
Tree Conservation Plan and to request tribal input. Further, through email invitations, hard-
copy letters, and phone calls, CDFW invited Tribes to participate in meetings facilitated by the
Native American Land Conservancy (NALC), informational meetings or tribal listening 
sessions with CDFW, and consultation meetings with CDFW and/or the Commission. 
Currently, 17 Tribes have participated in one or more of these engagement options. The 
Wildlife Conservation Board awarded grant funding to the NALC to reimburse Tribes for their 
time spent contributing to the development of the Western Joshua Tree Conservation Plan. 
Appendix C of the Conservation Plan summarizes CDFW’s extensive tribal engagement and 
collaboration efforts. The Conservation Plan includes traditional ecological knowledge and 
tribal co-management principles. 
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CDFW’s tribal engagement efforts are ongoing and will continue to inform potential future 
amendments to the Conservation Plan. CDFW will continue working with all Tribes interested 
in co-management with CDFW or interested in receiving western Joshua trees relocated from 
other areas. CDFW’s commitments for continuing development of tribal co-management 
principles are described in Appendix G of the Conservation Plan.  

Interested Party Coordination: The WJTCA requires CDFW to collaborate with government 
agencies, the public, and the Commission on the development of a conservation plan for 
western Joshua tree. (Fish & G. Code, § 1927.6, subd. (a).) CDFW conducted virtual 
outreach meetings and focused follow-up meetings with local, state, and federal agencies 
that own, manage, or have jurisdiction over land within the geographic focus area identified in 
the Conservation Plan.  

CDFW also held more than ten virtual public outreach meetings and workshops to receive 
input on the Conservation Plan. Attendees included, but were not limited to, property owners, 
land conservancies, regulatory consultants, and environmental justice representatives. Earlier 
drafts of the Western Joshua Tree Conservation Plan were made available for public review. 
The Commission provided the opportunity for interested parties to provide comment either in-
person or virtually at multiple Commission meetings. The Conservation Plan reflects CDFW’s 
consideration of all input received on earlier drafts of the Western Joshua Tree Conservation 
Plan. Appendix B of the Conservation Plan summarizes the input received during public 
outreach meetings. 

Anticipated Project Timeframe: The Commission will consider approving the Conservation 
Plan at the Commission meeting on June 11-12, 2025. The Conservation Plan will become 
effective upon Commission approval and will remain in effect until amended.  

Lead Agency Request for CDFW Concurrence: On June 4, 2025, the Director of CDFW 
(CDFW Director) received a concurrence request from the Lead Agency pursuant to Public 
Resources Code section 21080.56, subdivision (e) (Request). The Request seeks the CDFW 
Director's concurrence with the Lead Agency’s determination on June 4, 2025, that the 
Project meets certain qualifying criteria set forth in subdivisions (a) to (d), inclusive, of the 
same section of the Public Resources Code (Lead Agency Determination). The CDFW 
Director's concurrence is required for the Lead Agency to approve the Project relying on this 
section of CEQA.  

Concurrence Determination 

The CDFW Director concurs with the Lead Agency Determination that the Project meets the 
qualifying criteria set forth in Public Resources Code section 21080.56, subdivisions (a) to 
(d), inclusive (Concurrence).  

Specifically, the CDFW Director concurs with the Lead Agency that the Project meets all of 
the following conditions: (A) the Project is exclusively to conserve, restore, protect, or 
enhance, and assist in the recovery of California native fish and wildlife, and the habitat upon 
which they depend; or is exclusively to restore or provide habitat for California native fish and 
wildlife; (B) the Project may have public benefits incidental to the Project’s fundamental 
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purpose; (C) the Project will result in long-term net benefits to climate resiliency, biodiversity, 
and sensitive species recovery; and includes procedures and ongoing management for the 
protection of the environment; and (D) Project construction activities are solely related to 
habitat restoration. Pursuant to Public Resources Code section 21080.56, subdivision (g), 
CDFW will post this Concurrence on its CEQA Notices and Documents internet page: 
https://wildlife.ca.gov/Notices/CEQA. 

This Concurrence is based on best available science and supported, as described below, by 
substantial evidence in CDFW’s administrative record of proceedings for the Project.

This Concurrence is also based on a finding that the Project is consistent with and that its 
implementation will further CDFW’s mandate as California’s trustee agency for fish and 
wildlife, including the responsibility to hold and manage these resources in trust for all the 
people of California. 

Discussion 

A. Pursuant to Public Resources Code section 21080.56, subdivision (a), the CDFW 
Director concurs with the Lead Agency that the Project will exclusively conserve, 
restore, protect, or enhance, and assist in the recovery of California native fish and 
wildlife, and the habitat upon which they depend; or restore or provide habitat for 
California native fish and wildlife.  

The exclusive purpose of the Conservation Plan is to conserve western Joshua tree by 
preventing the extinction of western Joshua tree in the wild, preserving functioning 
ecosystems that support western Joshua tree, and maintaining sustainable 
populations of western Joshua tree. This purpose is consistent with the statutory 
mandate for development of a conservation plan for western Joshua tree. (See Fish & 
G. Code, § 1927.6.) 

B. Pursuant to Public Resources Code section 21080.56, subdivision (b), the CDFW 
Director concurs with the Lead Agency that the Project may have incidental public 
benefits, such as public access and recreation.

The Conservation Plan may have an incidental public education benefit by serving as 
a statewide science-based resource guiding the knowledge and conservation of 
western Joshua tree. Through reading the Conservation Plan, the public will obtain an 
increased understanding of western Joshua tree ecology. The public may feel inspired 
to become involved in the implementation of management actions, and in doing so, 
may strengthen connections with their local ecosystems and communities.  

C. Pursuant to Public Resources Code section 21080.56, subdivision (c), the CDFW 
Director concurs with the Lead Agency that the Project will result in long-term net 
benefits to climate resiliency, biodiversity, and sensitive species recovery, and 
includes procedures and ongoing management for the protection of the environment.
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Long-term Net Benefits to Climate Resiliency:  

In the 2019 petition to list western Joshua tree as threatened under CESA, climate 
change was identified as a primary threat to the species. The Conservation Plan 
addresses this threat in many ways, including, but not limited to: 

• Highlights the need to investigate the effects of climate variability on western 
Joshua tree recruitment and survival; 

• Encourages assisted gene-flow methods to introduce climate-adapted genes 
into western Joshua tree stands;  

• Highlights the importance of collecting western Joshua tree seeds to preserve 
genetic diversity and provide source material for restoration efforts;  

• Encourages research on the feasibility, effectiveness, and risks associated with 
assisted migration of the species into areas where they cannot naturally migrate 
but could serve as climate refugia; 

• Focuses on identifying, protecting, and managing climate refugia; and 
• Identifies actions that reduce climate-change-related stressors on the species, 

such as (vegetative) fuel treatments. 

Many of the management actions identified in the Conservation Plan would allow the 
scientific community to better understand the species’ tolerance to hotter, drier 
environmental conditions. By improving this understanding, additional management 
actions can be implemented to support long-term climate resiliency of the species and 
the habitat upon which it depends.  

Long-term Net Benefits to Biodiversity:  

In California, the western Joshua tree is naturally found in the Mojave Desert, the 
Southeastern Great Basin, and in transition zones of the southern Sierra Nevada and 
southern California mountains. An abundance of plant and animal species occur in 
these arid regions and engage in an ecological relationship with western Joshua tree. 
These species include, but are not limited to, desert night lizards (Xantusia vigilis), 
desert spiny lizards (Sceloporus magister), Scott’s oriole (Icterus parisorum), Ladder-
backed woodpeckers (Dryobates scalaris), and Navaho yucca borer butterfly 
(Megathymus yuccae navajo). Notably, the yucca moth (Tegeticula synthetica) and the 
Mohave ground squirrel (Xerospermophilus mohavensis), which is listed as threatened 
under CESA, have a mutualistic relationship with western Joshua tree. Yucca moth is 
the sole obligate pollinator of western Joshua tree, so western Joshua tree relies on 
yucca moth to produce seeds. Western Joshua tree also relies on rodents, such as the 
Mohave ground squirrel, to disperse and cache seeds at a soil depth that is suitable 
for germination. The Conservation Plan provides a framework to conserve western 
Joshua tree and protect the habitat in which these species co-exist. The 
implementation of management actions described in the Conservation Plan will 
provide long-term net benefits to these species, in addition to other native plant and 
animal species that occur within vegetation and natural communities that support 
western Joshua tree.  
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Long-term Net Benefits to Sensitive Species Recovery:  

In addition to western Joshua tree and Mohave ground squirrel, other special status 
species will experience long-term net benefits from the Conservation Plan. These 
species include, but are not limited to, tricolored blackbird (Agelaius tricolor), which is 
listed as threatened under CESA; desert tortoise (Gopherus agassizii), which is listed 
as endangered under CESA and threatened under the federal Endangered Species 
Act; and Swainson’s hawk (Buteo swainsoni), which is listed as threatened under 
CESA. Tricolored blackbirds forage on pods within western Joshua tree 
inflorescences. Desert tortoises construct burrows under fallen western Joshua tree 
limbs and use canopy for shade. Swainson’s hawks nest within western Joshua tree. 
Special status species will experience long-term net benefits from management 
actions that focus on the recovery of western Joshua tree populations, as well as from 
management actions that address habitat conservation and management. 

Procedures for the Protection of the Environment:  

To achieve the Conservation Plan’s vision, purpose, and objectives, the plan includes 
five categories of management actions that have been developed and outlines related 
procedures for the protection of the environment. Appendix D of the Conservation Plan 
describes avoidance and minimization best management practices that protect the 
environment during the implementation of management actions. Appendix E of the 
Conservation Plan provides guidelines and protocols for the relocation of western 
Joshua trees to minimize impacts on populations, prevent habitat fragmentation, and 
preserve connectivity. Section 6.7 of the Conservation Plan prioritizes the permanent 
protection of western Joshua tree habitat from development and other incompatible 
human uses. 

Ongoing Management for the Protection of the Environment: 

Ongoing management actions for the protection of the environment are necessary to 
achieve the vision, purpose, and objectives of the Conservation Plan. Chapter 4.3 of 
the Conservation Plan discusses threats to western Joshua tree, including climate 
change phenomena, development and other incompatible human activities, wildland 
fire, invasive plant species, and herbivory and predation. Chapter 5 provides 
recommendations to address these threats through management actions and 
guidance for evaluating whether effectiveness criteria have been met. Ongoing 
management actions include, but are not limited to: 

• The development of long-term monitoring and management plans, habitat 
restoration and enhancement plans, and conservation easement stewardship 
agreements; 

• The establishment of endowments and other funding mechanisms for long-term 
land management; 

• Restoration and enhancement of damaged or degraded lands to establish 
suitable habitat and promote ecosystem recovery; 

• Assisted migration, to establish western Joshua tree populations within 
unoccupied connectivity corridors; 
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• Development and implementation of a seed conservation strategy, to minimize 
loss of genetic diversity over time; and 

• Research, to inform scientific understanding of the ecology and long-term 
persistence of western Joshua tree. 

The Conservation Plan also addresses opportunities for CDFW to work with local 
agencies, fire departments, nongovernmental organizations, Tribes, and other entities 
to assure long-term success of the Conservation Plan. Such opportunities include, but 
are not limited to:  

• Entering into written memoranda of understanding or other agreements with 
counties and cities to designate protected areas for western Joshua tree; 

• Collaboration with local fire departments on fire management strategies that 
benefit western Joshua tree on private land; 

• Coordination with nongovernmental organizations to acquire, protect, and 
manage land within the western Joshua tree range; and 

• Entering into written memoranda of understanding or other agreements with 
Tribes for co-management of western Joshua tree or its habitat.  

D. Pursuant to Public Resources Code section 21080.56, subdivision (d), the CDFW 
Director concurs with the Lead Agency that the Project does not include any 
construction activities, except those solely related to habitat restoration. 

The Conservation Plan is a planning document for the recovery of western Joshua 
tree. Approval of the Conservation Plan would not directly authorize or result in any 
construction activities, whether solely related to habitat restoration or otherwise. The 
only connection that the Conservation Plan may have to any construction activities is 
by informing potential management actions to help conserve western Joshua tree, 
including avoidance, minimization, and mitigation measures that may be required as 
part of approval or permitting processes for future development activities. For 
purposes of CEQA, any such future construction activities will be undertaken as 
projects that are separate from the Conservation Plan; public agencies shall not use 
this Concurrence to approve any future construction activities based on Public 
Resources Code section 21080.56. 

Scope and Reservation of Concurrence

This Concurrence is based on the proposed Project as described by the Lead Agency 
Determination and the Request. If there are any subsequent changes to the Project that 
affect or otherwise change the Lead Agency Determination, the Lead Agency, or any other 
public agency that proposes to carry out or approve the Project, shall submit a new lead 
agency determination and request for concurrence from CDFW pursuant to Public Resources 
Code section 21080.56. If any other public agency proposes to carry out or approve the 
Project subsequent to the effective date of this Concurrence, this Concurrence shall remain in 
effect and no separate concurrence from CDFW shall be required so long as the other public 
agency is carrying out or approving the Project as described by the Lead Agency 
Determination and the Request.  
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Other Legal Obligations 

The Project shall remain subject to all other applicable federal, state, and local laws and 
regulations, and this Concurrence shall not weaken or violate any applicable environmental 
or public health standards. (Pub. Resources Code, § 21080.56, subd. (f).) 

CDFW Director’s Certification

By: Date:____________________________
Charlton H. Bonham, Director
California Department of Fish and Wildlife



From: Janet Yochmowitz <JYochmowitz@yucca-valley.org> 
Sent: Tuesday, April 15, 2025 05:17 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Commission Meeting Wednesday, April 16, 2025, Item 14 Western Joshua Tree 
Conservation Plan  

  

 

Dear Ms. Miller-Henson, Executive Director, Ms. Samantha Murray, President, Honorable 
Commissioners, and Mr. Charlton H. Bonham, CDFW Director, 

  

Please see the attached public comments, provided by the Town of Yucca Valley for the 
April 16, 2025, Fish and Game Commission Meeting, Item 14 Western Joshua Tree 
Conservation Plan. 

  

Kind regards, 

Janet Yochmowitz 

  

Town of Yucca Valley 

Community Development/Planning Division 

58928 Business Center Drive 

Yucca Valley, CA 92284 

  

760.369.1265 extension 310 

  

Office Days & Hours – Monday to Thursday, 7:30 am to 5:30 pm. The Office is closed 
from 12:00 pm to 1:00 pm. 

mailto:JYochmowitz@yucca-valley.org
mailto:FGC@fgc.ca.gov
mailto:jyochmowitz@yucca-valley.org
https://aka.ms/LearnAboutSenderIdentification
























































PO Box 2627 
Avalon, CA 90704 

(909) 496-5960

“Keeping your Projects on The Right Course” compass-consultinginc.com 

April 24, 2025 via email: fgc@fgc.ca.gov 

California Fish and Game Commission 
And 
Charlton Bonham, Director 
P.O. Box 944209 
Sacramento, CA 94244-2090 

Subject: Western Joshua Tree Conservation Plan Comments 

Honorable Commissioners and Director Bonham:

Due to the zoom issues at the last public hearing, I was not able to provide verbal public comments
on the Western Joshua Tree Conservation Plan. Therefore, I am providing an expanded version.

 

  
     

Permitting 

First, I deeply appreciate the time staff has spent with me to discuss my permitting concerns of this 
plan. I find it interesting that the Commission members did not want to acknowledge that Permitting 
is part of the Plan. The permitting is actually the thing that separates the Plan from just a 
“conservation plan” and is the main issue with the “conservation plan.”  

 

I also appreciate the Staff’s attempt to reduce the mitigation buffers as part of the requirements, and 
study the tolerance the species has in the urban environment. This does not go far enough. Even after 
the meeting, I am still hearing from homeowners that buffers are being applied for mitigation. So, I 
don’t know if the staff has gotten the memo yet.   

The permitting portion of the Plan oversteps the only definition that is supposed to apply to 
permitting - “take” or “KILL.” There is no way under CESA to “hunt, pursue, catch, or capture,” or 
attempt to do so, to a stationary object. The “hunt, pursue, catch or capture” generally refers to a 
mobile species in which those actions cause emotional distress that could threatened its existence. 
That leaves the only portion of the definition applicable to this species, which is “kill.” How does one 
“kill” the western Joshua tree? Relocation does not kill a western Joshua tree. Severing roots 5 feet 
away for the purpose of relocation does not “kill” the western Joshua tree, so how is it that a project 
being implemented within 25 feet or 50 feet actually “kills” the tree? Until the CDFW knows that 
answer, there should be no mitigation for “root encroachment” in any sort of buffer. The only 
definition that needs to be applied is to “kill” which is removing the tree and not relocating it – the 
tree is lost forever. 

 
    

  

 

Additionally, the Act specifically states, the census should be performed ON the project site. Right 
now, the buffers represent off the project site for “assumed kill.” And we all know what assumed 
means. An example of this disconnect, is how can you sever a root 5 feet from the tree to relocate 
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the tree and it lives, but there is an “assumed” take – kill - if you are merely working around or 
trenching near a root that is potentially 25 feet or 50 feet away? Everyone in the urban area with these 
trees knows exactly how to work around them, which is the same as minimization and avoidance. If 
there is no actual “kill,” there should be no mitigation. 

    

 

Additionally, why are relocated trees charged under the mitigation schedule? If relocation “killed” 
the tree, then why would relocation be a required part of the Act? Relocation is not “kill” or it would 
not be an option as part of the Conservation Act. As I have stated before, I do believe there is some 
latitude in the Act to charge a small fee for the relocated tree, so CDFW can still get their money, but 
not at the “kill” rates to be charged. 

  

 

Therefore, if you are only charging mitigation fees for those trees that are actually removed and not 
relocated, (“killed”), and only a minor “administrative” type fee for those trees that are relocated, 
you are staying within the intent Act – which was conservation – I believe that would greatly relieve 
the burden for everyone.  

As an example, a single family homeowner wants to build a house or structure on his property where 
there are eight trees that are in the way of the structure. He proposes to relocate all eight on his 
property. Technically, that is not “kill.” Therefore, no mitigation fees would be charged. He still has 
significant expense though because he has to create a relocation plan, hire biologists, specialists – 
and until the CEQA compliance is resolved – pay fees for a detailed environmental document, 
planning director process… all that are not warranted for this kind of project except to satisfy CEQA 
solely for the CDFW. So the homeowner is still financially damaged by the Act, just not by the 
permitting portion of the Act.  

 

  
  

  

CESA is very strict on permitting. At the previous commission meeting, we heard “we have never 
done this before” – was that supposed to mean it’s threatened, but it’s not threatened? We want to 
do something, but not do something too harsh? Conservation is great but treating this species as 
threatened under CESA has been proven not to be warranted by three independent studies to 
determine candidacy under CESA and the federal ESA. It was clear at the last Commission meeting 
that the Commissioners wanted to stay focused on conservation. Therefore, staff absolutely has the 
latitude to use common sense when approaching the permitting for this species. 

 

 
 

  

California Environmental Quality Act Compliance 

I appreciate the Director’s willingness to prepare an EIR for this. But as one homeowner stated which 
applies to many, they are on the clock. Homeowners and small developers already have 
construction loans, the infill developers have investors, they all are paying property taxes, interest, 
etc. An EIR can take at least 18 months. Many of the agencies, homeowners and small developers 
have already been waiting for the past two years. They really can’t afford to wait another two years 
for an EIR.  

Additionally, while a CEQA EIR is not required to directly address the socioeconomic impacts of the 
Act, it absolutely should be addressed under the Population and Housing criteria in order to justify 
the buffers and fees of the permitting and the hardships that it is causing on residents, homeowners, 
utilities, etc. Therefore, the CDFW must conduct this analysis and prepare a Statement of Overriding 
Considerations that the threatened existence of this tree outweighs the harmful permitting practices 
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and fees. Given that there are three studies that say the tree should not be treated as threatened 
under CESA or federal ESA, I do not believe the CDFW can make that finding. Additionally, the EIR 
opens the CDFW and the Commission to a lawsuit, which could tie it up even longer.  

The easiest thing to do would be for your legal counsel to make a finding that permits issued under 
the Western Joshua Tree Conservation Act are completely different and are not permits under
CESA. There is no provision in CESA for the Western Joshua Tree Conservation Act. However, the 
Western Joshua Tree Conservation Act clearly states that a permit can be issued under CESA OR the 
Act. So clearly, there was some intent in the Act to treat this species differently when it comes to 
permitting.

 
   

   
 

  

As the Commission and the Director has said multiple times – “we are doing something that has 
never been done before.” So treat it as just that – different. Treat these permits as you would a Lake 
and Streambed Alteration Permit, it is just a permit. That way, the CEQA authority falls back to the 
Lead Agency. For a single family home that does not require CEQA, the Lead Agency could file 
a Notice of Exemption for a Ministerial Action, or “In Fill.” That way the CDFW has a CEQA 
document and the homeowners and small developers are not overburdened by the permitting 
process for a full CEQA Initial Study.  

 

Therefore, to ease the burden on projects immediately, I respectfully suggest: 1) remove these 
assumed buffers until they can be proven to “kill” the species, 2) mitigation fees for only kill - 
meaning removing a tree and not relocating it; and 3) remand CEQA back to the discretion of the 
Lead Agency and allow for CEQA Exemptions. In essence – use common sense. 

  
 

 

I understand that the homeowners in Yucca Valley have reached out to the Director and requested 
that he visit with them. I know he understands the issues, but I recommend that before the 
Commission takes any action to finalize this Plan, that the CDFW Director and the Commissioners 
visit the communities where the WJT has been protected and is prolific in the built environment, such 
as Yucca Valley, Landers, Flamingo Heights, Phelan, Hesperia, etc.

   

 

I believe it is important to preserve the WJT without causing an unnecessary burden on critical 
infrastructure and the disadvantaged and severely disadvantaged communities that live in the WJT 
habitat area. Thank you for your consideration. Please feel free to contact me at (909) 496-5960 if you 
have any questions or need more information.

 

  

Sincerely, 

Julie A. Gilbert
President
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May 7, 2025 

President Erika Zavaleta and Director Charlton Bonham
California Fish and Game Commission 
715 P Street, 16th Floor 
Sacramento, CA 95814 

Subject: Concerns Regarding the Western Joshua Tree Conservation Plan 

Dear President Miller and Director Bonham, 

I am writing on behalf of Reed Family Companies (RFC) to express our concerns regarding the 
Western Joshua Tree Conservation Plan (Plan) and its potential impact on our operations. While 
we fully support the conservation of the Western Joshua Tree (WJT), we believe that certain 
aspects of the Plan require reconsideration to balance environmental protection with economic 
viability. 

Inclusion of SMARA Reclamation as Avoidance and Minimization 

We strongly urge the Commission to recognize the reclamation of surface mining operations under 
the Surface Mining and Reclamation Act (SMARA) as a valid method of achieving avoidance and 
minimization. Reclamation plans often include the restoration of native habitats and plants, which 
aligns with the conservation goals of the Plan. By making the WJT part of the reclamation plan, 
you ensure the site returns back to the original WJT habitat. Incorporating SMARA reclamation 
into avoidance and minimization strategies will ensure that mining operations contribute positively 
to the conservation of the Western Joshua tree while continuing to operate sustainably. 

Impact of Mitigation Fees on Mining Operations 

The mitigation fees outlined in the Plan pose a significant financial burden on our ability to mine 
our vested property. These fees, calculated based on the number and size class of the trees taken, 
could severely impact our economic viability and hinder our ability to access reserves. 
Additionally, there is a disparity in the fees being assessed between the unbounded region our 
Canebrake quarry is located within and the fees assessed south of us in the bounded region.  We 
see no scientific justification or principle that would require us to pay such exorbitantly higher fees 
than our southern counterparts.  In short, it is unfair to assess these higher fees. 



Not being able to mine aggregate locally would result in a significant increase in greenhouse gas 
emissions, as aggregate would need to be trucked into the region. Given that global warming is the 
leading threat to the WJT, this outcome seems counterproductive to the conservation goals of the 
Act. We request that the Commission consider alternative mitigation measures that do not 
disproportionately affect the mining industry.  

Incidental Take Permits for Relocation within Avoidance Buffers 

We also believe that incidental take permits should not be required when relocating a WJT within 
the avoidance buffer of another tree. It is clearly observable that WJTs thrive in areas where they 
are densely populated. Relocating trees within these buffers is a practical and effective method of 
minimizing impacts while ensuring the survival of the trees. Requiring incidental take permits for 
such relocations adds unnecessary complexity and delays to the process. We propose that the 
Commission streamline the permitting process for relocations within avoidance buffers to facilitate 
adaptive management and conservation efforts. 

Opposition to Listing the Western Joshua Tree under California's Threatened and 
Endangered Species List 

We strongly oppose the listing of the WJT under California's Threatened and Endangered Species 
List. The California Department of Fish and Wildlife (CDFW) conducted a comprehensive study 
and did not recommend the species for listing. The Western Joshua Tree Conservation Act was 
created to avoid the need for listing this species by implementing conservation measures. Listing 
the WJT as threatened or endangered would impose additional regulatory burdens and could hinder 
economic development without providing significant additional conservation benefits. 

In conclusion, we respectfully request that the Commission consider these points and make the 
necessary adjustments to the Plan. By doing so, we can achieve a balanced approach that protects 
the WJT while supporting the economic development of our industry. 

Thank you for your attention to these matters. We look forward to working collaboratively with 
the Commission to find solutions that benefit both conservation and economic interests. 

Sincerely, 

Ian Davies
Environmental Manager
Reed Family Companies
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May 29, 2025 

 

Erika Zavaleta 

President 

California Fish and Game Commission 

715 P Street, 16th Floor 

Sacramento, CA 95814 

 

 

 RE: CalCIMA Comments WJTCP June 2025 Commission Meeting 

Dear President Zavaleta and Members of the Fish and Game Commission, 

CalCIMA appreciates the opportunity to provide this consolidated feedback on the Draft Western 

Joshua Tree Conservation Plan (Plan). This letter references our four previous submissions, 

which collectively underscore the importance of preserving the iconic Western Joshua Tree 

while balancing California’s economic and infrastructure development needs.  The western 

Joshua Tree is a species that currently occupies 1.8 million acres of ecologically core and 

ecologically intact habitat, equal to 25% of the total developed acreage of humans in California 

and number between 3 and 9 million.  The public deserves a carefully crafted policy to ensure we 

do not overtax critical minerals for renewable and other clean energy and essential infrastructure 

development while adapting to climate change.  

Across our prior comments, we have highlighted critical concerns with the Plan’s current form, 

including its incompleteness, the absence of clear, measurable conservation objectives, and the 

unrealistic scope of proposed land acquisitions—over 479,000 acres by 2033.   We had hoped to 

update such figures through review of a complete plan, but such a plan has yet to be provided 

despite the fact comments on the plan closes today, May 29, 2025, just two weeks before the 

commission is slated to act.   

We have not received confirmation that the amendments we submitted in our comments dated 

May 08, 2025, have been implemented.  We further haven’t seen to what extent our other 

concerns with the incomplete plan or concepts for improvement have or have not been 

implemented.  While homeowners have appropriately been treated to a relocation exemption in 

the updated relocation guidelines published yesterday, the scientific justification for such has not 

been included for others to benefit from as well.  Perhaps it is in the plan. 

Our key recommendations, detailed in our earlier letters, urge the Commission and California 

Department of Fish and Wildlife (CDFW) to: 



 

 

• Define clear, measurable conservation targets aligned with the legislature’s directive to 

maintain the species’ status without requiring endangered listing. 

• Ground land conservation goals in sound ecological and economic data, ensuring 

realistic, achievable outcomes. 

• Leverage existing public lands and conservation frameworks to focus efforts efficiently. 

• Provide transparent, detailed information on funding, staffing, and permitting processes 

necessary to support Plan implementation. 

The Western Joshua Tree Conservation Act reflects a balanced legislative intent—to conserve 

this resilient species while allowing for responsible economic growth. It is imperative that the 

Conservation Plan reflects this balance through clarity, completeness, and practical 

implementation strategies.  We encourage commissioners to review and incorporate into the plan 

the four amendments CalCIMA suggested if the Department did not, they. 

1. Clarify the distinction between the Plan and the permitting process.  

2. Address avoidance and minimization for previously entitled homes and infrastructure. 

3. Introduce an avoidance and minimization framework for mineral development. 

4. Introduce an avoidance and minimization Safe Harbor for relocated and preserved trees. 

We respectfully urge the Commission to ensure the Plan is fully developed, financially and 

operationally supported, and transparent before final adoption. CalCIMA remains committed to 

constructive collaboration to achieve a conservation strategy that protects California’s natural 

heritage and supports its communities.  We have attached our May 08, 2025, letter for reference. 

Thank you for your consideration. 

Respectfully, 

 

Adam Harper 

Senior Director of Policy 

California Construction and Industrial Materials Association 
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May 08, 2025 

 
Erika Zavaleta 
President 
California Fish and Game Commission 
715 P Street, 16th Floor 
Sacramento, CA 95814 
 
 
Charlton “Chuck” Bonham  
Director,  
California Department of Fish and Wildlife  
715 P Street  
Sacramento, CA 95814 
 
 
 RE: CalCIMA Suggested Amendments WJTCP May 2025 

Dear President Zavaleta and Director Bonham, 

CalCIMA appreciates the opportunity to continue providing input on the Draft Western 
Joshua Tree Conservation Plan (Plan) to the California Fish and Game Commission 
(Commission). Respecting the urgency of the Commission’s timeline, we have 
developed focused amendment proposals that offer immediate clarity while establishing 
a foundation for future iterations of the Plan.  
 
It is critical that we work collaboratively to realize the dual objectives of the Plan and the 
Western Joshua Tree Conservation Act. This vision was aptly captured by 
Assemblymember Juan Carrillo during the Assembly Floor discussion of SB 122: 
 

“This bill is not just about preservation of a remarkable species, it is a testament 
to the ability to strike a delicate balance between safeguarding our natural 
heritage and providing a pathway for the much needed economic development 
that our district yearns for.” 

 



 

 

Recognizing the time limitations and the breadth of unresolved questions, we 
respectfully submit four targeted amendments for your consideration: 
 

1. Clarify the distinction between the Plan and the permitting process 
2. Address avoidance and minimization for previously entitled homes and 

infrastructure 
3. Introduce a avoidance and minimization framework for mineral development 
4. Introduce a avoidance and minimization Safe Harbor for relocated and preserved 

trees 

Amendment 1: Add Background on Permitting (Section 1.1.3) 

The Department correctly notes that many Plan discussions have focused on permitting. 
To provide clarity and assist future users of the Plan, CalCIMA proposes the addition of 
a concise, high-level permitting background in a new Section 1.1.3. The proposed 
language, attached as CalCIMA Suggested Amendment 1 – Permitting, references 
both statute and the Department’s website, and is intended to orient stakeholders 
needing permits to the proper locations and inform future dialogue on the Plan. 

Amendment 2: Clarify Status of Existing Homes and Previously 
Entitled Projects 

Much of the public testimony has centered on existing homes, infrastructure, and 
development projects that predate the Act. These entities, often conditioned under prior 
regulatory regimes such as the California Native Plant Act, face unique challenges with 
respect to avoidance and minimization requirements. 
 
We propose that the Plan explicitly recognize these projects as having met their 
avoidance and minimization obligations under previously applicable laws, thereby 
leaving mitigation as the primary remaining requirement. To this end, we request the 
following addition to Section 5.2.1 (“Impact Avoidance and Minimization”): 
 
“The first priority for conservation of western Joshua tree and its habitat is to avoid 
adverse climate impacts altogether. Although climate change stress may be impossible 
to avoid in the short-term, other impacts are avoidable, such as project-related 
degradation and destruction of habitat. However, it should be recognized that existing 
homes, and public and private development projects, do not have the same avoidance 
and minimization opportunities as new projects brought forward after the Act’s adoption. 
Further as identified previously in this plan, such existing homes and projects may have 
had avoidance and minimization measures imposed under prior laws (e.g. California 
Native Plant Act). Such existing projects and essential infrastructure authorized prior to 
the Act’s adoption are recognized as achieving their avoidance and minimization 
obligations by virtue of meeting their adopted obligations at the time of project approval, 
authorization or legislative creation. For new projects, Impact avoidance should be 
emphasized as the first preferred choice whenever feasible, especially in areas 
identified as climate refugia. Furthermore, the importance of avoiding take to western 
Joshua tree and its habitat has been emphasized during discussions with Tribes, in 



 

 

particular the principle of not harming a tree unless it is absolutely critical for people 
(FIICPI, pers comm., 2024b).” 
 
The language is attached as CalCIMA Amendment 2 – Pre-Existing Projects. 

Amendment 3: Add Management Action 1.6 – Avoid Impacts from 
Mineral Development 

The Plan should from the outset encourage mining operations to proactively support 
western Joshua tree conservation through reclamation efforts. Specifically, where 
mining reclamation plans under SMARA include western Joshua tree planting or 
relocation, such actions should be recognized as avoidance and minimization 
measures. 
 
While not all mines will pursue this approach—due to differing end uses based on 
community and landowner needs those that do should be supported and encouraged. 
The proposed language, attached as CalCIMA Amendment 3 – Mineral development, 
reads as follows: 

 “Action A&M 1.6: Avoid Impacts from Mineral Development 

Reclamation of surface mining operations under the Surface Mining and Reclamation Act 

(SMARA) is recognized as achieving minimization and avoidance where the reclamation 

plan includes a revegetation plan addressing western Joshua trees, including without 

limitation, planting and/or relocation of western Joshua trees.  “ 

Amendment 4 – Avoidance and Minimization Safe Harbor for Relocated 
and Preserved Trees 

Current statutory protections around relocation are inadequate and may unintentionally 
disincentivize preservation. As multiple witnesses testified, project proponents and 
homeowners are discouraged from maintaining relocated trees due to long-term 
economic burdens and the costs of recurring potential impacts. 
 
There is an urgent need to create provisions that protect those who choose to preserve 
relocated trees, either on- or off-site, from future regulatory liability as well as other 
preserved trees on the site. Without such a mechanism, we risk incentivizing “take” over 
relocation—a perverse outcome that undermines the conservation goals of the Act. 
 
This proposal, CalCIMA Suggested Amendment 4 – Relocated and Preserved Trees, 
aims to encourage tree preservation by removing the regulatory and financial 
disincentives currently in place to maintaining trees on site.  The language is attached 
as CalCIMA Amendment 4 – Relocated and Preserved Trees. 
 
In conclusion, CalCIMA believes that addressing these four key areas in the initial Plan 
is essential to: 



 

 

 
- Provide necessary background for permitting, 
- Establish clarity around the legal transition between prior and current requirements, 
- Promote habitat restoration by mineral developers, and 
- Create a Safe Harbor for Relocated and Preserved Trees. 
 
We appreciate your consideration of these amendments and look forward to continued 
collaboration and discussion. 
 

Respectfully, 

 

 

Adam Harper 
Senior Director of Policy 
CalCIMA 
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CalCIMA Suggested Amendment 1:  Add Introduction Addition1.1.3:  

Background of the Western Joshua Tree Conservation Act – Permitting 
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1.1.2 Background of the Western Joshua Tree Conservation Act 

In October 2019, the Center for Biological Diversity submitted to the Commission a petition to 

list western Joshua tree as threatened under CESA. The petition identified climate change and 

wildland fires as the greatest threats to the persistence of the species. It also included habitat 

loss due to development; seed and plant predation, especially during drought; and 

competition with invasive species as other factors affecting the species’ ability to survive and 

reproduce (Center for Biological Diversity 2019). 

The Commission found, based in part on CDFW’s evaluation of the petition and related 

recommendation, that there was sufficient information indicating that listing the species as 

threatened under CESA may be warranted. The Commission designated western Joshua tree 

a candidate species in September 2020 (CDFW 2022), conferring upon western Joshua tree 

temporary legal protection under CESA. 
 

CDFW evaluated the petition and submitted a 

written status review report to the Commission in 

March 2022 (CDFW 2022). The report concluded 

that western Joshua tree is not likely to be in danger 

of becoming extinct throughout all, or a significant 

portion, of its range in the foreseeable future in the 

absence of special protection and management 

efforts required by CESA. In June 2022, the 

Commission considered the status review report 

and could not reach a decision regarding whether 

listing the species as threatened was warranted. In 

February 2023, while the Commission was still 

considering its final decision on the petition, 

legislation was introduced to protect western 

Joshua tree. In response to the legislative proposal, 

the Commission postponed further consideration of 

the petition under CESA. 
 

Source: National Park Service. 
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In July 2023, the California State Legislature passed and the governor signed into law WJTCA, 

codifiing as Chapter 11.5 of Division 2 of the California Fish and Game Code (commencing 

with Fish & G. Code, § 1927). WJTCA does the following: 

▪ Provides protections for western Joshua tree by prohibiting the import, export, take, 

possession, purchase, or sale of any western Joshua tree in California (Fish & G. Code, § 

1927.2, subd. (a)). Pursuant to Fish and Game Code Section 86, “take” means “hunt, 

pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” 

▪ Allows CDFW to authorize take of western Joshua tree if certain conditions are met (Fish & 

G. Code, § 1927.3, subds. (a)-(b)). 

▪ Authorizes CDFW to enter into a written agreement with any county or city to delegate to 

the county or city limited authority to authorize take of western Joshua tree if specified 

conditions are met (Fish & G. Code, § 1927.3, subd. (c)). 

▪ Allows CDFW to authorize, by issuing permits, the removal or trimming of dead western 

Joshua trees or the trimming of live western Joshua trees that pose a risk to structures or 

public health and safety if certain conditions are met. (Fish & G. Code, § 1927.4, subd. (a)). 

▪ Authorizes CDFW to enter into a written agreement with any county or city to delegate to 

the county or city limited authority to authorize the removal or trimming of dead western 

Joshua trees or the trimming of live western Joshua trees that pose a risk to structures or 

public health and safety if specified conditions are met (Fish & G. Code, § 1927.4, subd. 

(b)–(c)). 

▪ Allows permittees to elect to pay specified fees in lieu of completing mitigation obligations 

(Fish & G. Code, § 1927.3, subd. (a)(3)). 

▪ Establishes the Western Joshua Tree Conservation Fund (Conservation Fund). Any monies in 

the fund will be continuously appropriated to CDFW solely for the purposes of acquiring, 

conserving, and managing conservation lands and completing other activities to conserve 

western Joshua tree. (Fish & G. Code, § 1927.5, subd. (a)). 

▪ Directs CDFW to develop and implement a conservation plan for western Joshua tree in 

collaboration with the Commission, other governmental agencies, California Native 

American tribes, and the public. (Fish & G. Code, § 1927.6, subd. (a)). CDFW must consult 

with California Native American tribes and include co-management principles (Fish & G. 

Code, § 1927.6, subd. (b)). CDFW must present the draft Conservation Plan at a public 

meeting of the Commission no later than December 31, 2024, and WJTCA calls for the 

Commission to take final action on the plan by June 30, 2025. (Fish & G. Code, § 1927.6, 

subd. (a)). 

▪ Directs CDFW to submit an annual report assessing the conservation status of western 
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Joshua tree to the Commission and the State Legislature by January 31 of each year, 

starting in 2025 (Fish & G. Code, §1927.7, subd. (a)). 

▪ Requires CDFW to submit to the Commission an updated status review report by January 1, 

2033, unless the Commission directs CDFW to complete it sooner (Fish & G. Code, § 1927.2, 

subd. (c)(2)(F) & 1927.9). The Commission shall consider determining whether the petitioned 

action to list western Joshua tree under CESA is warranted (Fish & G. Code, §1927.9). In the 

interim, western Joshua tree is, and will remain, a candidate species under CESA. 

1.1.3 Background of the Western Joshua Tree Conservation Act – 

Permitting 
The Western Joshua Tree Conservation Act created an in-lieu fee Permitting system for 

homeowners and businesses taking western Joshua Tree’s in California. The Act has a dual 

mission of enabling development and providing for conservation of the western Joshua Tree.  

The Act’s provisions are separate from the conservation plan but provide important 

legislative direction for the plan to establish conservation tools and policies.    In addition, the 

legislature enabled local governments to have the authority to grant western Joshua Tree 

Incidental Take permits for single-family residences, multifamily residences, accessory 

structures, and public works projects concurrent with providing project approvals.  

 

In establishing this Direction, the legislature defined the permitting criteria developers and 

homeowners taking western Joshua Tree would need to meet in Fish and Game Code 

Subsection 1927.3 (a)(1)-(4); 

 

“(a) The department may authorize, by permit, the taking of a western Joshua tree if all of 

the following conditions are met: 

(1) The permittee submits to the department for its approval a census of all western 

Joshua trees on the project site, including size information and photographs, that 

categorize the western Joshua trees according to the following size classes: 

(A) Less than one meter in height. 

(B) One meter or greater but less than five meters in height. 

(C) Five meters or greater in height. 

 

(2) The permittee avoids and minimizes impacts to, and the taking of, the western 

Joshua tree to the maximum extent practicable. Minimization may include 

trimming, encroachment on root systems, relocation, or other actions that result in 

detrimental but nonlethal impacts to a western Joshua tree. 

 

(3) The permittee mitigates all impacts to, and taking of, the western Joshua tree. 

The measures required to meet this obligation shall be roughly proportional in 

extent to the impact of the authorized taking of the species. When various 

measures are available to meet this obligation, the measures required shall 

maintain the permittee’s objectives to the greatest extent possible. All required 

measures shall be capable of successful implementation. The permittee shall 

ensure adequate funding to implement the mitigation measures. In lieu of 

completing the mitigation obligation on its own, the permittee may elect to satisfy 

this mitigation obligation by paying fees, pursuant to the fee schedule in 

subdivision (d) or (e), for deposit into the fund. 
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(4) (A) The department may include permit conditions that require the permittee 

to relocate one or more of the western Joshua trees. If relocation is required, the 

permittee shall implement measures to assist the survival of relocated trees, and to 

comply with any other reasonable measures required by the department to 

facilitate the successful relocation and survival of the western Joshua trees. These 

relocation measures shall include, but are not limited to, all of the following: 

 

(i) A requirement that the relocated western Joshua tree is placed in a 

location and with proper orientation to improve its survival. 

(ii) A requirement that western Joshua trees are relocated at a time that 

maximizes their survival when feasible. 

(iii) A requirement that a desert native plant specialist be onsite to oversee 

relocation.” 

 

The Department Maintains a permitting website available at the following location 

(https://wildlife.ca.gov/Conservation/Environmental-Review/WJT/Permitting/WJTCA-ITP). 

Members of the public interested in applying for permits can find the necessary documents and 

forms at this website.   

 

1.2 CONSERVATION PLAN VISION, PURPOSE, AND OBJECTIVES 

1.2.2 Vision 

The vision of the Conservation Plan is to prevent the extinction of western Joshua tree in the 

wild, preserve functioning ecosystems that support western Joshua tree, and maintain 

sustainable populations of western Joshua tree in California over the long term, such that listing 

the species under CESA will not be warranted. 

1.2.3 Purpose 

The purpose of the Conservation Plan is to fulfill the requirements articulated in Fish and Game 

Code Section 1927.6. Upon approval by the Commission, the Conservation Plan will guide the 

conservation of western Joshua tree in California by focusing on the most urgent and 

important management actions, as informed by science including TEK; collaboration with 

California Native American tribes; collaboration with federal, state, and local government 

agencies; and public feedback. 

 

1.2.4 Objectives 

The following objectives are identified in WJTCA: 

 

▪ Describe management actions necessary to conserve western Joshua tree and objective, 

measurable criteria to assess the effectiveness of such actions (Fish & G. Code, §1927.6, 

subd. (a)). 

https://wildlife.ca.gov/Conservation/Environmental-Review/WJT/Permitting/WJTCA-ITP
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▪ Provide guidance for the avoidance and minimization of impacts to western Joshua trees 

(Fish & G. Code, § 1927.6, subd. (a)). 

▪ Include in the Conservation Plan protocols for the successful relocation of western Joshua 

trees and provide for the relocation of western Joshua trees to tribal lands upon a request 

from a Tribe (Fish & G. Code, § 1927.6, subds. (a)-(b)). 

▪ Include co-management principles and incorporate Traditional Ecological Knowledge into 

the Conservation Plan (Fish & G. Code, § 1927.6, subd. (b)). 

▪ Prioritize actions and acquiring and managing lands that are identified as appropriate for 

western Joshua tree conservation (Fish & G. Code, § 1927.6, subd. (c)). 

 

1.2.5 Geographic Focus Area 

The Conservation Plan includes a geographic focus area for conservation activities 

encompassing 37,749 square kilometers (9,327,981 acres, or 14,575 square miles) in southeastern 

California. It reflects the general location of currently occupied western Joshua tree habitat 

plus an 8-kilometer (5-mile) buffer in California to encompass areas that could be suitable for 

implementation of conservation management actions (Figure 1-2). However, application of 

WJTCA and implementation of the management actions described in the Conservation Plan 

(see Chapter 5, “Conservation Management Actions and Effectiveness Criteria”) are not 

limited to the geographic focus area. In addition, the geographic focus area may be modified 

through amendment of this Conservation Plan based on evolving information regarding current 

and future western Joshua tree habitat resulting from ongoing scientific analysis. 
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5.2.1 Impact Avoidance and Minimization 

The first priority for conservation of western Joshua tree and its habitat is to avoid adverse 

climate impacts altogether. Although climate change stress may be impossible to avoid in the 

short- term, other impacts are avoidable, such as project-related degradation and destruction 

of habitat.  However, it should be recognized that existing homes, and public and private 

development projects, do not have the same avoidance and minimization opportunities as 

new projects brought forward after the Act’s adoption. Further as identified previously in this 

plan, such existing homes and projects may have had avoidance and minimization measures 

imposed under prior laws (e.g. California Native Plant Act). Such existing projects and essential 

infrastructure authorized prior to the Act’s adoption are recognized as achieving their 

avoidance and minimization obligations by virtue of meeting their adopted obligations at the 

time of project approval, authorization or legislative creation. For new projects, Impact 

avoidance should be emphasized as the first preferred choice whenever feasible, especially in 

areas identified as climate refugia. Furthermore, the importance of avoiding take to western 

Joshua tree and its habitat has been emphasized during discussions with Tribes, in particular 

the principle of not harming a tree unless it is absolutely critical for people (FIICPI, pers comm., 

2024b).   

When complete avoidance cannot be achieved, efforts should be made to minimize impacts 

on western Joshua tree and its habitat, and the presence of tribal cultural monitors and a 

trained arborist to minimize these impacts are encouraged (FIICPI, pers. comm., 2024a).    

Minimization may include efforts to reduce the number of trees and seeds taken; the area of 

habitat that is lost or degraded; the severity of impacts on individual trees; impacts on other 

organisms on which western Joshua tree depends; and indirect impacts on trees, seeds, 

habitats, and other ecologically related organisms. 

The avoidance and minimization actions in this section could be voluntarily adopted and 

implemented by project proponents and land managers, incorporated into project approvals 

by local governments and regulatory agencies, or incorporated into voluntary, cooperative 

agreements between relevant agencies, organizations, and other parties. The Western Joshua 

Tree Conservation Act (WJTCA) requires the avoidance and minimization of impacts on 

western Joshua tree to the maximum extent practicable as a condition of obtaining a WJTCA 

incidental take permit (ITP) (Fish & G. Code, § 1927.3, subd. (a)(2)). WJTCA also states that the 

Conservation Plan shall include guidance for the avoidance and minimization of impacts on 

western Joshua trees and protocols for the successful relocation of western Joshua trees (Fish 

& G. Code, § 1927.6, subd. (a)). 

The impact avoidance and minimization (A&M) management actions listed in this chapter are 

intended to promote the survival of existing western Joshua trees and the protection of their 
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habitat where they could potentially be harmed by development, human activities, and 

natural hazards. Impacts on western Joshua trees could occur from urban development, 

infrastructure construction, resource extraction, damage by people and vehicles, and other 

forms of landscape alteration (see Section 4.3). When these activities affect the root systems or 

the seedbanks of western Joshua tree, the survival of populations can be compromised. 
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MANAGEMENT ACTION A&M 1: AVOID DIRECT AND INDIRECT IMPACTS 

When landscape-altering projects occur near western Joshua trees, avoidance buffers should 

be established to avoid direct impacts on aboveground and belowground western Joshua 

tree parts and their seedbank. Scientific information on western Joshua tree root ball width, root 

zone width, and seedbank width was used to inform direct impact avoidance buffers. Direct 

impact buffers for avoidance should apply to ground-disturbing activities, such as construction 

and resource extraction, fire control and suppression, and any other actions that could harm 

or kill western Joshua trees or seeds. The following actions provide activity-specific guidance 

for direct impact avoidance. 

Action A&M 1.1: Retain Healthy Trees 

Project proponents (e.g., private and public entities) or agencies (e.g., local, state, and 

federal agencies) should prioritize retaining healthy western Joshua trees in place when 

planning a project. Mature/reproductive western Joshua trees in good condition, western 

Joshua trees in areas within and adjacent to contiguous suitable habitat, and western Joshua 

trees in habitat that is prioritized as having high value for conservation should be prioritized for 

retention in place. Signs a tree is healthy may include 60 percent or more living branches, 

minimal pest damage, recent unrestricted hard growth, recent flowering, and strong tree vigor 

(see Appendix E, “Relocation Guidelines and Protocols”). 

Action A&M 1.2: Implement Avoidance Buffers 

When activities occur in the vicinity of western Joshua trees, project proponents, land 

managers, and agencies should implement buffers around western Joshua trees to avoid 

direct impacts (see Figure 5-1). In accordance with western Joshua tree primary seed dispersal 

distances, root growth, and salvage techniques, CDFW recommends buffers to avoid impacts 

for certain activities. The recommended minimum buffers for ground disturbance are: 

▪ 56.7 meters (186 feet) from the base of a mature (i.e., sexually reproductive) western 

Joshua tree to avoid impacts on the primary seed dispersal zone, 

▪ 15 meters (50 feet) from the base of a western Joshua tree 1 meter or greater in height or 

7.5 meters (25 feet) from a western Joshua tree less than 1 meter (3.3 feet) in height to 

avoid damage to the root zone, and 

▪ 0.61 meters (2 feet) from the base of a western Joshua tree 1 meter or greater in height or 

0.3 meters (1 foot) less than 1 meter (3.3 feet) in height to avoid impacts on the root ball 

(i.e., the mass of soil that contains concentrated roots growing from the base of the stem of 

a western Joshua tree). 
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Note: Graphical representation of buffer zones (not to scale). 

Source: Compiled by Ascent in 2024. 

 

Figure 5-1 Western Joshua Tree Buffer Zones 

These recommended buffers may be adjusted based on project-specific information and 

impacts. Additional information to consider when determining a buffer may include, but is not 

limited to: 

▪ Density of trees within each project site as provided by the project census or other 

biological survey information. 

▪ Location of a tree in relation to existing structures, such as fences, driveways, or other 

permanent structures. 

▪ Intensity of proposed ground-disturbing activities (e.g., trenching and excavation impacts 

may be different than installing fencing). 

▪ Duration of proposed impacts (temporary or permanent). 

▪ Additional minimization measures to reduce impacts of buffer encroachment (e.g., 

supplemental watering, protecting roots and trees from access, or avoiding equipment 

damage, etc.). 

▪ Geographic location (e.g., Is the project located in an urban area or within targeted 

climate refugia?). 

▪ Life stage of tree, including reproductive stage. Branched trees are more likely to have 

produced seed and may have more extensive root structures. 
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Disturbances outside of these buffers are less likely to negatively affect the health and survival 

of the tree or its seeds. CDFW will continue to review the science including TEK on western 

Joshua tree during implementation of the Conservation Plan and update impact avoidance 

buffers as appropriate. 

Action A&M 1.3: Avoid Impacts during Pesticide Application 

Project proponents, landowners, land managers, and agencies should not apply pesticides on 

western Joshua trees and should implement best management practices that avoid pesticide 

drift onto western Joshua trees, nontarget native vegetation (e.g., nurse plants), pollinators, and 

seed-dispersing rodents. See Action A&M 1.3.1, “Avoid Impacts during Pesticide Application” in 

Appendix D for recommended best management practices related to this Action. 

Action A&M 1.4: Avoid Impacts Related to Unauthorized Vehicle Use 

Land managers should implement measures to prohibit unauthorized off-highway vehicle (OHV) 

and other vehicle use off designated trails in western Joshua tree habitat, such as by closing 

areas outside of designated routes with signage, vertical mulching, or installing other barriers. On 

public lands authorized for open, overland OHV recreation within western Joshua tree habitat, 

vehicle use rules should be modified to restrict travel to existing designated trails. 

Action A&M 1.5: Avoid Impacts from Overgrazing 

Land managers and regulatory agencies should prohibit grazing activities within western Joshua 

tree habitat if grazing is causing adverse effects. This can be accomplished by not renewing 

existing grazing leases, excluding portions of allotments with western Joshua trees, and installing 

property fences to avoid free range or trespass grazing. Feral, nonnative grazing animals (e.g., 

burros, horses) should be removed or relocated from western Joshua tree habitat. However, 

targeted grazing by prescribed herbivory may be useful to reduce annual invasive species (see 

Action A&M 2.7, “Minimize Impacts from Grazing Activities,” and Appendix D, Action A&M 3.5.1, 

“Implement Fuel Treatments”) (Berryman et al. 2023). 

Action A&M 1.6: Avoid Impacts from Mineral Development 

Reclamation of surface mining operations under the Surface Mining and Reclamation Act 

(SMARA) is recognized as achieving minimization and avoidance where the reclamation plan 

includes a revegetation plan addressing western Joshua trees, including without limitation, 

planting and/or relocation of western Joshua trees. 
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MANAGEMENT ACTION A&M 1: AVOID DIRECT AND INDIRECT IMPACTS 

When landscape-altering projects occur near western Joshua trees, avoidance buffers should 

be established to avoid direct impacts on aboveground and belowground western Joshua 

tree parts and their seedbank. Scientific information on western Joshua tree root ball width, root 

zone width, and seedbank width was used to inform direct impact avoidance buffers. Direct 

impact buffers for avoidance should apply to ground-disturbing activities, such as construction 

and resource extraction, fire control and suppression, and any other actions that could harm 

or kill western Joshua trees or seeds. The following actions provide activity-specific guidance 

for direct impact avoidance. 

Action A&M 1.1: Retain Healthy Trees 

Project proponents (e.g., private and public entities) or agencies (e.g., local, state, and 

federal agencies) should prioritize retaining healthy western Joshua trees in place when 

planning a project. Mature/reproductive western Joshua trees in good condition, western 

Joshua trees in areas within and adjacent to contiguous suitable habitat, and western Joshua 

trees in habitat that is prioritized as having high value for conservation should be prioritized for 

retention in place. Signs a tree is healthy may include 60 percent or more living branches, 

minimal pest damage, recent unrestricted hard growth, recent flowering, and strong tree vigor 

(see Appendix E, “Relocation Guidelines and Protocols”). 

Action A&M 1.2: Implement Avoidance Buffers 

When activities occur in the vicinity of western Joshua trees, project proponents, land 

managers, and agencies should implement buffers around western Joshua trees to avoid 

direct impacts (see Figure 5-1). In accordance with western Joshua tree primary seed dispersal 

distances, root growth, and salvage techniques, CDFW recommends buffers to avoid impacts 

for certain activities. The recommended minimum buffers for ground disturbance are: 

▪ 56.7 meters (186 feet) from the base of a mature (i.e., sexually reproductive) western 

Joshua tree to avoid impacts on the primary seed dispersal zone, 

▪ 15 meters (50 feet) from the base of a western Joshua tree 1 meter or greater in height or 

7.5 meters (25 feet) from a western Joshua tree less than 1 meter (3.3 feet) in height to 

avoid damage to the root zone, and 

▪ 0.61 meters (2 feet) from the base of a western Joshua tree 1 meter or greater in height or 

0.3 meters (1 foot) less than 1 meter (3.3 feet) in height to avoid impacts on the root ball 

(i.e., the mass of soil that contains concentrated roots growing from the base of the stem of 

a western Joshua tree). 
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Note: Graphical representation of buffer zones (not to scale). 

Source: Compiled by Ascent in 2024. 

 

Figure 5-1 Western Joshua Tree Buffer Zones 

These recommended buffers may be adjusted based on project-specific information and 

impacts. Additional information to consider when determining a buffer may include, but is not 

limited to: 

▪ Density of trees within each project site as provided by the project census or other 

biological survey information. 

▪ Location of a tree in relation to existing structures, such as fences, driveways, or other 

permanent structures. 

▪ Intensity of proposed ground-disturbing activities (e.g., trenching and excavation impacts 

may be different than installing fencing). 

▪ Duration of proposed impacts (temporary or permanent). 

▪ Additional minimization measures to reduce impacts of buffer encroachment (e.g., 

supplemental watering, protecting roots and trees from access, or avoiding equipment 

damage, etc.). 

▪ Geographic location (e.g., Is the project located in an urban area or within targeted 

climate refugia?). 

▪ Life stage of tree, including reproductive stage. Branched trees are more likely to have 

produced seed and may have more extensive root structures. 
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Disturbances outside of these buffers are less likely to negatively affect the health and survival 

of the tree or its seeds. CDFW will continue to review the science including TEK on western 

Joshua tree during implementation of the Conservation Plan and update impact avoidance 

buffers as appropriate. 

Action A&M 1.3: Avoid Impacts during Pesticide Application 

Project proponents, landowners, land managers, and agencies should not apply pesticides on 

western Joshua trees and should implement best management practices that avoid pesticide 

drift onto western Joshua trees, nontarget native vegetation (e.g., nurse plants), pollinators, and 

seed-dispersing rodents. See Action A&M 1.3.1, “Avoid Impacts during Pesticide Application” in 

Appendix D for recommended best management practices related to this Action. 

Action A&M 1.4: Avoid Impacts Related to Unauthorized Vehicle Use 

Land managers should implement measures to prohibit unauthorized off-highway vehicle (OHV) 

and other vehicle use off designated trails in western Joshua tree habitat, such as by closing 

areas outside of designated routes with signage, vertical mulching, or installing other barriers. On 

public lands authorized for open, overland OHV recreation within western Joshua tree habitat, 

vehicle use rules should be modified to restrict travel to existing designated trails. 

Action A&M 1.5: Avoid Impacts from Overgrazing 

Land managers and regulatory agencies should prohibit grazing activities within western Joshua 

tree habitat if grazing is causing adverse effects. This can be accomplished by not renewing 

existing grazing leases, excluding portions of allotments with western Joshua trees, and installing 

property fences to avoid free range or trespass grazing. Feral, nonnative grazing animals (e.g., 

burros, horses) should be removed or relocated from western Joshua tree habitat. However, 

targeted grazing by prescribed herbivory may be useful to reduce annual invasive species (see 

Action A&M 2.7, “Minimize Impacts from Grazing Activities,” and Appendix D, Action A&M 3.5.1, 

“Implement Fuel Treatments”) (Berryman et al. 2023). 

Action A&M 1.7: On-Site Relocated or Preserved Trees 

Western Joshua Trees that are relocated on-site and monitored and maintained 

consistent with the Western Joshua Tree Relocation Guidelines and Protocols provided by 

CDFW (presented in Appendix E) have a safe harbor for all non-lethal take of the tree as 

do trees identified as preserved on-site. Actions undertaken following the guidance of a 

certified arborist, a licensed landscape architect, or a biologist in support of the survival 

of preserved or on-site relocated trees shall presumptively demonstrate that any tree 

mortality was the result of unsuccessful preservation efforts, was unintentional, and that 

impacts to the tree had been properly avoided and minimized.  These preserved and 

relocated trees by virtue of having already been subject to a voluntary mitigation fee 

under the Act are also fully mitigated in perpetuity. 



From: Matthew Hinck <mhinck@calportland.com> 
Sent: Friday, May 9, 2025 01:48 PM 
To: FGC <FGC@fgc.ca.gov> 
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Please let me know if you have any questions 

  

Best Regards  

  

____________________________________________________________________________________
__ 

Matthew L. Hinck | VP State Government Affairs |CalPortland Company 

12301 NE 10th Place, Ste. 305 | Bellevue, WA 98005| ( (206) 764-3021 |* 
mhinck@calportland.com 
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5 CONSERVATION MANAGEMENT ACTIONS AND 

EFFECTIVENESS CRITERIA 
 

Management actions necessary to conserve western 

Joshua tree and objective, measurable criteria to assess 

the effectiveness of such actions are the heart of the 

Conservation Plan. This chapter describes the breadth 

of actions that are likely to be necessary to conserve 

 
 

“Wilderness is not a luxury but a 

necessity of the human spirit.” 

― Edward Abbey 
 

western Joshua tree and provides a conceptual framework for how to use these actions to 

achieve the vision, purpose, and objectives of the Conservation Plan described in Chapter 1, 

“Introduction.” 

The management actions are guidelines for conservation and the criteria help define the 

effectiveness of the actions; they do not create new statutory or regulatory mandates. 

Nevertheless, the management actions in this chapter can be used in several ways. They can 

be voluntarily adopted and implemented by project proponents, land managers, and 

philanthropists to help the species or to prevent the species from being harmed. California 

Native American tribes (Tribes) and the State can work together to co-manage conservation 

consistent with the Conservation Plan’s guidance. The management actions can also be 

incorporated into project approvals by local governments and regulatory agencies that 

authorize projects in western Joshua tree’s range in California. Researchers can implement 

management actions related to research, and private citizens and other organizations can 

implement actions related to education and awareness. Western Joshua tree conservation will 

require action from many different people and organizations. 
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Section 5.1 introduces the sources of information behind western Joshua tree conservation. 

Section 5.2 includes descriptions of management actions in five categories: 

▪ Impact avoidance and minimization, 

▪ Land conservation and management, 

▪ Tribal co-management, 

▪ Research to inform long-term conservation, and 

▪ Education and awareness. 

Section 5.3 provides objective, measurable criteria to assess the effectiveness of management 

actions, the Conservation Plan, and the Western Joshua Tree Conservation Fund 

(Conservation Fund) for conservation of western Joshua tree in California. Section 5.4 is 

intended to guide which management actions may be most impactful for conservation in 

specific western Joshua tree management units. 

 

5.1 SCIENCE INCLUDING TRADITIONAL ECOLOGICAL 

KNOWLEDGE TO INFORM MANAGEMENT ACTIONS 

The Conservation Plan is informed by science including Traditional Ecological Knowledge (TEK). 

Integration of TEK with other sources of science has been shown to lead to more sustainable, 

productive, and locally accepted natural resource management systems worldwide (Bussey et 

al. 2016). Please refer to Chapter 3, “Traditional Values and Uses of Western Joshua Tree by 

California Native American Tribes,” for a description of California Native American uses, values, 

and TEK related to western Joshua tree. Refer to Section 5.2.3, below, for management actions 

facilitating co-equal collaboration between the State and Tribes. 

The critical role of science supporting effective management and conservation of the species 

is reflected in the seven-step approach to conservation in the face of climate change 

described by Smith et al. (2023), as summarized below. 

1. Identify genetic structure and distinct populations. The first step toward conservation is 

identifying genetic structure and distinct populations. Genomic (i.e., study of genes) tools 

can provide accurate estimates regarding populations, such as effective population size, 

demographic history, and population structure, which are all important for successful 

conservation efforts (Hohenlohe et al. 2021). Genetic data of populations can be used to 

identify distinct populations, as well as genes that may be responsible for adaptation to 

changing environments, highlighting populations that may require different 

management strategies (Hohenlohe et al. 2021). As discussed in Section 4.1.1, “Range 

and Distribution,” recent research suggests that western Joshua tree populations have 

significant genetic differences (Smith et al. 2021) that have the potential to respond 



Chapter 5: Conservation Management Actions and Effectiveness Criteria 

Western Joshua Tree Conservation Plan 5-3 

 

 

differently to climate change (Smith et al. 2023). Population genetic data can also assist 

in identifying populations with high genetic diversity, which can translate to greater 

potential for adapting to environmental change (Smith et al. 2023). 

2. Develop species distribution models and identify climate refugia. Developing species 

distribution and demographic models for distinct populations using high-quality data 

that document where western Joshua trees occur (i.e., occurrence data) is important 

for accurately identifying climate refugia that should be given high priority for 

protection. These models are imperative for successful species conservation (Morelli et 

al. 2016; Morelli et al. 2020) and will help determine the degree that climate change 

poses a threat to a species (Jones et al. 2016). The several species distribution models 

that have been developed for Joshua tree resulted in very different predictions of 

suitable habitat distribution by the end of the 21st century (Smith et al. 2023). The wide 

range of results from these models is a byproduct of different methods used and 

differences in input data (Smith et al. 2023). For species distribution models to be 

reliable, accurate occurrence data must be used, then multiple independent data 

sources must be used to validate models (Sweet et al. 2019). Incorporating 

physiological (i.e., how plants function) data can also improve the accuracy of species 

distribution models (Buckley et al. 2010; Evans et al. 2015). Species distribution models 

can help predict areas of future habitat for a species; however, these models need to 

include realistic estimates of the species’ ability to disperse and access new areas 

(Bateman et al. 2013). Species distribution models may improve their ability to predict 

future species distributions under climate change, by incorporating the adaptive 

potential of populations (Bush et al. 2016; Razgour et al. 2019). Models should focus on 

fine scale distribution as genetic information becomes available and distinct 

populations are identified since they may require different management strategies 

(Hohenlohe et al. 2021). 

An important step toward developing accurate range-wide species distribution and 

climate refugia models for western Joshua tree has been completed with new species 

distribution data recently published by Esque et al. (2023). These models used remote 

sensing and ground-validation methodologies to document western Joshua tree 

presence and absence throughout the species range. This unprecedented dataset has 

been used to develop climate refugia models that include identification of possible 

future habitat that is within dispersal range of its current distribution, but that is not 

currently populated by western Joshua tree (Shryock et al. forthcoming). These data 

informed management unit delineation in Section 4.4, “Management Units,” land 

conservation and management actions in Section 5.2.2 (below), and management unit 

recommendations in Section 5.4 (below). 
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3. Validate potential refugia. Once refugia models have been developed, the next step is 

to validate the models using demographic data to assess population growth or decline 

and other data sources to confirm that the potential refugia will be viable in the long 

term (Sweet et al. 2019). Demographic data can have considerable influence on 

predicted future species distributions and in validating predicted climate refugia 

(Merow et al. 2014). Spatial patterns of recruitment can also be used as a predictor of 

potential climate refugia, which could be compared to predictions based on climate 

models (Barrows et al. 2020a, 2020b). In addition, incorporating information on the 

adaptive potential of populations into species distribution models may improve model 

accuracy for future distribution predictions under climate change (Bush et al. 2016; 

Razgour et al. 2019). 

4. Assess adaptive genetic variation. After 

genetic structure and distinct populations 

have been identified, the next step is to 

assess adaptive genetic variation within 

populations using either association genetics 

(i.e., identification of genes or genetic 

markers with underlying important traits) or 

ideally, experimental approaches coupled 

with genomic data (Smith et al. 2023). 

Conservation genetics should focus on the 

protection of adaptive genetic variation to 

help manage species that are dealing with 

climate change (Razgour et al. 2019). 

Adaptive genetic variation directly affects a 

species’ ability to respond to environmental 

factors, such as heat stress and drought, 

highlighting the importance of conserving adaptive genetic variation and not just overall 

genetic variation (Smith et al. 2023). Landscape genomics (i.e., study of how genetic 

variation is distributed between populations across a species range) and association 

genetics can identify genes or genetic markers that are likely the basis for local 

adaptation to climate variation in current populations (Lotterhos and Whitlock 2015). 

Genome-wide association studies looking at seedling survival, growth, and specific 

ecophysiological traits (i.e., physiological processes crucial for interacting with the 

environment, including gas exchange and water regime) can potentially identify genes 

underlying climate adaptation (Smith et al. 2023), which can be used to predict these 

traits in natural populations (Swarts et al. 2017). Studies in common gardens are 
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particularly important because they can be used to validate the adaptive value of 

identified genes or genetic markers and reveal underlying physiological mechanisms 

(Weigel and Nordborg 2015). Common garden experiments are indoor or outdoor 

plantings of species or populations collected from multiple distinct geographic 

locations, grown together under shared conditions (Schwinning et al. 2022). 

Current common garden research within the US Geological Survey’s Mojave Desert 

Common Gardens network uses Joshua tree seedlings from different locations that are 

planted outside in various climates throughout the Mojave Desert and in the lab. This 

research can help determine the extent to which different populations of Joshua tree are 

adapted to certain local climate conditions and identify the physiological mechanisms 

by which Joshua trees tolerate drought and heat stress (Smith et al. 2023). Another effort 

to identify Joshua tree genes and genetic markers associated with specific climate 

variables is supported by Revive and Restore, a leading wildlife conservation nonprofit 

organization, to sequence the whole genome from individual Joshua trees sampled 

across the range of climates in which the species occurs (Smith et al. 2023). 

Once climate-associated genes or genetic markers have been identified, the next step 

will be genotyping (i.e., analyzing genome sequence data) wild populations of Joshua 

tree to predict long-term potential of adaptation to warming climates (Smith et al. 

2023). Populations identified to have the highest probability of adaptation and survival 

should be prioritized for conservation (Smith et al. 2023). 

5. Identify high priority areas for protection. Informed by the results of the four steps 

described above, the next step will be to identify locations within each population that 

should have the highest priority for protection (Morelli et al. 2020). Determining whether 

there are any areas slated for development that contain climate refugia and then 

taking steps to try to protect these areas will be important (Smith et al. 2023). A Mojave 

Desert ecoregional assessment (Randall et al. 2010; Parker et al. 2018), which identified 

conservation value for a large portion of the western Joshua tree range, can also be 

used to help prioritize conservation lands. Even areas that have been identified as 

highly degraded may still have conservation value if potential refugia is present (Smith 

et al. 2023). In addition, some areas that have been identified as ecologically intact 

may experience severe damage due to climate change and, therefore, may have 

little long-term conservation value (Smith et al. 2023). 

Identification of high priority areas for protection to further the conservation of western 

Joshua tree will be completed as needed by CDFW and partners and will be supported 

by information produced by the research and tribal communities. While it would be 

ideal to complete steps 1 through 4 before prioritizing areas for protection, CDFW must 
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begin work to conserve western Joshua tree immediately and must therefore begin 

initial prioritization of areas for protection based on the best, currently available 

information. As additional information generated from steps 1 through 4 becomes 

available, CDFW will incorporate it into decision making and future updates of the 

Conservation Plan. 

An initial land-prioritization scheme guided by Smith et al. (2023) has been developed 

by CDFW (described in Section 5.2.2) to help identify high priority areas for protection. 

6. Protect priority areas while accommodating compatible existing and emerging land 

uses. Informed by the results of step 5, high priority areas should be protected while 

accommodating existing and emerging land uses that are compatible with the overall 

western Joshua tree conservation strategy (Henson et al. 2018). This work should be 

done in collaboration with California Native American tribes, state and federal 

government agencies, local jurisdictions, nongovernmental organizations (NGOs), the 

public, and affected businesses and property owners. The Mojave Desert region is the 

homeland territory of many California Native American tribes and is made up of a 

diverse patchwork of land owned by tribes, federal, state, and local land ownerships 

and jurisdictions, including the National Park Service (NPS), the Bureau of Land 

Management (BLM), the US Forest Service (USFS), as well as state and county reserves 

(Smith et al. 2023). Focus should be on landscape-scale conservation criteria while also 

engaging with the public to create broad public support (Smith et al. 2023). CDFW will 

use the Conservation Fund to conserve priority lands. 

7. Identify other impacts and develop management to mitigate them. The last step is to 

identify additional factors beyond climate change that could negatively affect the 

persistence of western Joshua tree (e.g., invasive species, incompatible recreation, 

inappropriate fire frequencies) and management efforts, including traditional cultural 

practices, to mitigate these impacts (Morelli et al. 2020). Other impacts on the 

persistence of western Joshua tree are identified in Section 4.3, “Key Stressors, Threats, 

and Conservation Issues,” and mitigation approaches for them are presented in 

Section 5.2.1. 
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There are marked challenges with identifying and protecting existing populations that meet all 

the necessary criteria for conservation. Some scientists have suggested assisted migration (i.e., 

human-assisted movement of species in response to climate change) as a management 

strategy for species limited by dispersal ability, such as Joshua tree (Cole et al. 2011; Williams 

and Dumroese 2013). However, some ecologists have strongly criticized assisted migration for 

its potential to promote invasive species, spread pathogens, and disrupt ecosystems (Ricciardi 

and Simberloff 2009). Assisted migration may have a high rate of failure if species or 

populations are strongly adapted to local conditions that are not present at the introduction 

site (Vitt et al. 2010). Although assisted migration has been suggested for Joshua trees, Smith et 

al. (2023) do not advise this method. This is partially due to suspected high costs and logistical 

planning needed for success, as well as this approach not preserving intact, functional 

ecosystems. In addition to what is outlined in Smith et al. (2023), given that there are climate 

refugia modeled within the current range of western Joshua tree (Shryock et al. forthcoming), 

it would be easier to protect the trees where they are currently growing compared with 

moving them to new places outside the current range. If assisted migration were employed, 

these areas could still need protection, the trees could need support to establish new self- 

sustaining populations, and the presence of tribal cultural monitors and a trained arborist may 

be encouraged (FIICPI, pers. comm. 2024b). More research is needed on assisted migration for 

western Joshua tree, which is addressed in Action R&I 1.12, “Investigate Assisted Migration.” 
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Ongoing research and field experiences by public agencies, Tribes, NGOs, and academic 

institutions will continue to improve the information for western Joshua tree conservation. The 

Conservation Plan will be reviewed every 2 years, at which time, new information relevant to 

the Conservation Plan’s goals, management actions, and effectiveness criteria will be 

incorporated to maintain the standard of applying science including TEK to decision-making. If 

relevant science is published or new information is available in the middle of an update cycle, 

updated management approaches may be implemented before the next update of the 

Conservation Plan, at the discretion and recommendation of CDFW. 

 

5.2 MANAGEMENT ACTIONS NECESSARY TO CONSERVE WESTERN 

JOSHUA TREE 

To achieve the Conservation Plan vision, purpose, 

and objectives described in Section 1.2, 

“Conservation Plan Vision, Purpose, and Objectives,” 

five major categories of management actions have 

been identified: avoidance and minimization, land 

conservation and management, tribal co- 

management, research to inform long-term 

conservation, and education and awareness (Table 

 
 

“Our task must be to free 

ourselves…by widening our circle 

of compassion to embrace all 

living creatures and the whole of 

nature and its beauty” 

-Albert Einstein 
 

5-1). Specific management actions within each of these categories are discussed in more 

detail below. In addition, Appendix D, “Avoidance and Minimization Best Management 

Practices and Guidelines” provides detailed guidance for implementing management actions 

that avoid or minimize adverse impacts on western Joshua tree. 

Table 5-1 Management Actions 
 

Management Action Title Management Action Topic 

A&M: Avoidance and Minimization 
Avoidance and minimization to lessen negative effects of human 

activities. 

LC&M: Land Conservation and 

Management 

Land conservation and management to protect existing populations and 

increase abundance. 

 

TCM: Tribal Co-Management 

Tribal co-management that reflects California Native American tribes’ 

interests and priorities, improves decision-making, protects existing 

populations, and increases abundance. 

R&I: Research to Inform Long-Term 

Conservation 
Research to inform long-term conservation and improve decision-making. 

E&A: Education and Awareness 
Education and awareness to increases public support and lessen the 

negative effects of human activities. 
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5.2.1 Impact Avoidance and Minimization 

The first priority for conservation of western Joshua tree and its habitat is to avoid adverse 

impacts altogether. Although climate change stress may be impossible to avoid in the short- 

term, other impacts are avoidable, such as project-related degradation and destruction of 

habitat. Impact avoidance should be emphasized as the first preferred choice whenever 

feasible, especially in areas identified as climate refugia. Furthermore, the importance of 

avoiding take to western Joshua tree and its habitat has been emphasized during discussions 

with Tribes, in particular the principle of not harming a tree unless it is absolutely critical for 

people (FIICPI, pers comm., 2024b). 

When complete avoidance cannot be achieved, efforts should be made to minimize impacts 

on western Joshua tree and its habitat, and the presence of tribal cultural monitors and a 

trained arborist to minimize these impacts are encouraged (FIICPI, pers. comm., 2024a). 

Minimization may include efforts to reduce the number of trees and seeds taken; the area of 

habitat that is lost or degraded; the severity of impacts on individual trees; impacts on other 

organisms on which western Joshua tree depends; and indirect impacts on trees, seeds, 

habitats, revegetation and restoration of habitat, and other ecologically related organisms. 

The avoidance and minimization actions in this section could be voluntarily adopted and 

implemented by project proponents and land managers, incorporated into project approvals 

by local governments and regulatory agencies, or incorporated into voluntary, cooperative 

agreements between relevant agencies, organizations, and other parties. The Western Joshua 

Tree Conservation Act (WJTCA) requires the avoidance and minimization of impacts on 

western Joshua tree to the maximum extent practicable as a condition of obtaining a WJTCA 

incidental take permit (ITP) (Fish & G. Code, § 1927.3, subd. (a)(2)). WJTCA also states that the 

Conservation Plan shall include guidance for the avoidance and minimization of impacts on 

western Joshua trees and protocols for the successful relocation of western Joshua trees (Fish 

& G. Code, § 1927.6, subd. (a)). 

The impact avoidance and minimization (A&M) management actions listed in this chapter are 

intended to promote the survival of existing western Joshua trees and the protection of their 

habitat where they could potentially be harmed by development, human activities, and 

natural hazards. Impacts on western Joshua trees could occur from urban development, 

infrastructure construction, resource extraction, damage by people and vehicles, and other 

forms of landscape alteration (see Section 4.3). When these activities affect the root systems or 

the seedbanks of western Joshua tree, the survival of populations can be compromised. 
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MANAGEMENT ACTION A&M 1: AVOID DIRECT AND INDIRECT IMPACTS 

When landscape-altering projects occur near western Joshua trees, avoidance buffers should 

be established to avoid direct impacts on aboveground and belowground western Joshua 

tree parts and their seedbank. Scientific information on western Joshua tree root ball width, root 

zone width, and seedbank width was used to inform direct impact avoidance buffers. Direct 

impact buffers for avoidance should apply to ground-disturbing activities, such as construction 

and resource extraction, fire control and suppression, and any other actions that could harm 

or kill western Joshua trees or seeds. The following actions provide activity-specific guidance 

for direct impact avoidance. 

Action A&M 1.1: Retain Healthy Trees 

Project proponents (e.g., private and public entities) or agencies (e.g., local, state, and 

federal agencies) should prioritize retaining healthy western Joshua trees in place when 

planning a project. Mature/reproductive western Joshua trees in good condition, western 

Joshua trees in areas within and adjacent to contiguous suitable habitat, and western Joshua 

trees in habitat that is prioritized as having high value for conservation should be prioritized for 

retention in place. Signs a tree is healthy may include 60 percent or more living branches, 

minimal pest damage, recent unrestricted hard growth, recent flowering, and strong tree vigor 

(see Appendix E, “Relocation Guidelines and Protocols”). 

Action A&M 1.2: Implement Avoidance Buffers 

When activities occur in the vicinity of western Joshua trees, project proponents, land 

managers, and agencies should implement buffers around western Joshua trees to avoid 

direct impacts (see Figure 5-1). In accordance with western Joshua tree primary seed dispersal 

distances, root growth, and salvage techniques, CDFW recommends buffers to avoid impacts 

for certain activities. The recommended minimum buffers for ground disturbance are: 

▪ 56.7 meters (186 feet) from the base of a mature (i.e., sexually reproductive) western 

Joshua tree to avoid impacts on the primary seed dispersal zone, 

▪ 15 meters (50 feet) from the base of a western Joshua tree 1 meter or greater in height or 

7.5 meters (25 feet) from a western Joshua tree less than 1 meter (3.3 feet) in height to 

avoid damage to the root zone, and 

▪ 0.61 meters (2 feet) from the base of a western Joshua tree 1 meter or greater in height or 

0.3 meters (1 foot) less than 1 meter (3.3 feet) in height to avoid impacts on the root ball 

(i.e., the mass of soil that contains concentrated roots growing from the base of the stem of 

a western Joshua tree). 
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Note: Graphical representation of buffer zones (not to scale). 

Source: Compiled by Ascent in 2024. 

 

Figure 5-1 Western Joshua Tree Buffer Zones 

These recommended buffers may be adjusted based on project-specific information and 

impacts. Additional information to consider when determining a buffer may include, but is not 

limited to: 

▪ Density of trees within each project site as provided by the project census or other 

biological survey information. 

▪ Location of a tree in relation to existing structures, such as fences, driveways, or other 

permanent structures. 

▪ Intensity of proposed ground-disturbing activities (e.g., trenching and excavation impacts 

may be different than installing fencing). 

▪ Duration of proposed impacts (temporary or permanent). 

▪ Additional minimization measures to reduce impacts of buffer encroachment (e.g., 

supplemental watering, protecting roots and trees from access, or avoiding equipment 

damage, etc.). 

▪ Geographic location (e.g., Is the project located in an urban area or within targeted 

climate refugia?). 

▪ Life stage of tree, including reproductive stage. Branched trees are more likely to have 

produced seed and may have more extensive root structures. 



California Department of Fish and Wildlife 

5-

12 

Western Joshua Tree Conservation Plan 

 

 

Disturbances outside of these buffers are less likely to negatively affect the health and survival 

of the tree or its seeds. CDFW will continue to review the science including TEK on western 

Joshua tree during implementation of the Conservation Plan and update impact avoidance 

buffers as appropriate. 

Action A&M 1.3: Avoid Impacts during Pesticide Application 

Project proponents, landowners, land managers, and agencies should not apply pesticides on 

western Joshua trees and should implement best management practices that avoid pesticide 

drift onto western Joshua trees, nontarget native vegetation (e.g., nurse plants), pollinators, and 

seed-dispersing rodents. See Action A&M 1.3.1, “Avoid Impacts during Pesticide Application” in 

Appendix D for recommended best management practices related to this Action. 

Action A&M 1.4: Avoid Impacts Related to Unauthorized Vehicle Use 

Land managers should implement measures to prohibit unauthorized off-highway vehicle (OHV) 

and other vehicle use off designated trails in western Joshua tree habitat, such as by closing 

areas outside of designated routes with signage, vertical mulching, or installing other barriers. On 

public lands authorized for open, overland OHV recreation within western Joshua tree habitat, 

vehicle use rules should be modified to restrict travel to existing designated trails. 

Action A&M 1.5: Avoid Impacts from Overgrazing 

Land managers and regulatory agencies should prohibit grazing activities within western Joshua 

tree habitat if grazing is causing adverse effects. This can be accomplished by not renewing 

existing grazing leases, excluding portions of allotments with western Joshua trees, and installing 

property fences to avoid free range or trespass grazing. Feral, nonnative grazing animals (e.g., 

burros, horses) should be removed or relocated from western Joshua tree habitat. However, 

targeted grazing by prescribed herbivory may be useful to reduce annual invasive species (see 

Action A&M 2.7, “Minimize Impacts from Grazing Activities,” and Appendix D, Action A&M 3.5.1, 

“Implement Fuel Treatments”) (Berryman et al. 2023). 

 

MANAGEMENT ACTION A&M 2: MINIMIZE DIRECT AND INDIRECT IMPACTS 

If avoidance is not feasible, direct and indirect impacts on western Joshua tree and its habitat 

should be minimized. When landscape-altering projects occur near western Joshua trees, effort 

should be made to minimize direct impacts on western Joshua tree. The following actions provide 

activity-specific guidance for direct impact minimization. 

Action A&M 2.1: Minimize Impacts from Climate Change 

Climate change is a significant threat to western Joshua tree. All entities, including 

governments, businesses, and individuals should reduce greenhouse gas emissions to help 

minimize the impacts of climate change on species (IPCC 2023). 



Chapter 5: Conservation Management Actions and Effectiveness Criteria 

Western Joshua Tree Conservation Plan 5-13 

 

 

Action A&M 2.2: Minimize Impacts on Occupied Western Joshua Tree Habitat 

Landowners, developers, and land managers should minimize the area of western Joshua tree 

habitat that is directly affected by their activities, and minimize the number of trees that are 

taken or harmed. Minimization of habitat disturbance should include minimizing impacts on 

areas with nurse plants and minimizing disruption of the movements of small mammal seed 

dispersers (e.g., not using rodent barrier fencing). Western Joshua tree habitat that is in good 

condition, in ecologically core or intact areas, and within predicted climate refugia should be 

prioritized first for avoidance and conservation, but if this avoidance is not feasible, impacts on 

these areas should be minimized to the maximum extent possible. The importance of 

minimizing harm to western Joshua trees and their habitat has been emphasized during 

discussions with Tribes. It is important for trained tribal cultural monitors to be present during 

destruction or removal of western Joshua trees to provide cultural protection of trees and 

respect ancestral lands (FIICPI, pers. comm., 2024b). 

 

Action A&M 2.3: Relocate Trees 

Western Joshua trees should be relocated when project proponents, landowners, developers, 

and land managers are unable to retain trees in place or when there is a high probability of 

substantially damaging or lethal impacts occurring to a retained tree. Project proponents, 

landowners, land managers, and agencies should follow the Western Joshua Tree Relocation 

Guidelines and Protocols provided by CDFW (presented in Appendix E) when determining 

whether a tree should be relocated or not. Appendix E also provides a detailed protocol for 

conducting tree relocations, including recommendations for selecting relocation areas, 
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consideration of maintaining genetic integrity of healthy receiver western Joshua tree 

populations, methods for physically relocating the tree, types of relocation, and maintenance 

and monitoring standards. It is important for trained tribal cultural monitors to be present during 

transplantation of western Joshua trees to provide cultural protection of trees and ensure 

proper removal methods are followed (FIICPI pers comm 2024b).  Relocation may not be 

required when the number of trees to be relocated is so large that revegetation and/or 

restoration of habitat is more feasible and practicable than relocation. 

Action A&M 2.4: Collect and Store Seeds 

Collection and long-term storage of viable western Joshua tree seeds can preserve local 

genetic diversity and therefore can help minimize the loss of western Joshua tree diversity from 

project activities. In addition, seeds kept in long-term conservation storage can provide source 

material for restoration of existing habitat or outplanting to other viable locations (such as 

climate refugia) and can be used to inform conservation, including targeting locations for 

conservation nurseries. Seed collection and storage activities should follow Center for Plant 

Conservation’s CPC Best Conservation Practices to Support Species Survival in the Wild (CPC 

2019) or other accepted standards, and seed collection and storage may be a required 

minimization measure in western Joshua tree incidental take permits issued by CDFW. CDFW 

may provide additional specific guidelines and methods for using western Joshua tree seed 

collection as a minimization measure in the future and update recommendations in the 

Conservation Plan if necessary. 

Action A&M 2.5: Minimize Impacts from Invasive Plants 

Project proponents, landowners, land managers, and agencies should implement best 

management practices to prevent the spread of invasive plants (Cal-IPC 2012) for all 

activities that have the potential to spread invasive species in western Joshua tree habitat. 

These activities include but are not limited to construction, resource extraction, OHV use, 

outdoor recreation, fire control and suppression, fuel treatment implementation, and 

grazing. See Appendix D, Action A&M 2.5.1, “Minimize Impacts from Invasive Plants” for best 

management practices. 

Action A&M 2.6: Minimize Impacts during Pesticide Application 

Project proponents, landowners, land managers, and agencies should implement best 

management practices that minimize pesticide drift or other inadvertent contact affecting 

western Joshua trees and other nontarget native vegetation (e.g., nurse plants) (see Appendix 

D, Action A&M 2.6.1, “Minimize Impacts during Pesticide Application”). 

Action A&M 2.7: Minimize Impacts from Grazing Activities 

When grazing is adversely affecting western Joshua tree, landowners, land managers, and 
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grazing practitioners should decrease grazing intensity when complete avoidance is not 

feasible (see Action A&M 1.5, “Avoid Impacts from Overgrazing”). Guidance to minimize the 
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impact of grazing can include implementing rotational grazing, lowering stocking rates and 

the allowable annual forage utilization rate, implementing short grazing periods for herds and 

long post-recovery (i.e., rest) periods, and retaining sufficient litter and plant cover to protect 

the soil from erosion and allow plant regrowth. In areas where western Joshua trees are 

recovering from wildland fire, grazing should be suspended to allow resprouts and seedlings to 

establish (See Appendix D, Action A&M 3.3.1, “Minimize Impacts from Postfire Rehabilitation”). 

In addition, incompatible land uses, such as livestock grazing, should be addressed through 

the restoration design (see Action L&M 4.3, “Develop and Implement 

Restoration/Enhancement Plans”). Land managers and project proponents should consult with 

CDFW prior to implementing prescribed grazing to ensure potential impacts including but not 

limited to disease transfer to special-status species, including bighorn sheep, are avoided. 

Action A&M 2.8: Minimize Impacts from OHV Use and Outdoor Recreation 

On public lands where OHV recreation is allowed, land managers should restrict OHV use to 

designated roads and trails. If new trails are developed, they should avoid western Joshua tree 

populations. Land managers should encourage responsible OHV use behaviors through 

continued implementation of education programs to minimize damage to western Joshua 

tree root systems, nurse plants, and seedbanks. Education programs should emphasize 

practice and principles for responsible outdoor recreation, such as those provided by Tread 

Lightly (Tread Lightly 2024) and other organizations. 

Action A&M 2.9: Revegetation and Restoration of Habitat 

Where avoidance and relocation are not feasible (for example, when there are an extensive 

number of trees), revegetation and/or restoration of habitat can be utilized to minimize 

impacts.  Revegetation and/or restoration undertaken pursuant to an existing statutory 

scheme requiring success criteria, monitoring, and financial assurances to ensure completion 

of the revegetation and/or restoration can satisfy this management action. 

 

MANAGEMENT ACTION A&M 3: MINIMIZE IMPACTS FROM WILDLAND FIRE AND FIRE 

MANAGEMENT 

Wildland fire is a significant threat to western Joshua tree, but efforts to reduce wildland fire 

risks, fight active wildland fires, and restore landscapes after fires can also damage western 

Joshua trees and their habitat. This management action includes activities to minimize impacts 

on western Joshua tree from wildland fire, and from fire risk reduction, suppression, and postfire 

restoration activities. Wildland fire is unpredictable; however, planned activities for responding 

to wildland fire events can effectively minimize impacts on western Joshua tree habitat. 

Action A&M 3.1: Fight Active Wildland Fires 

Land managers and wildland fire responders should aggressively fight and contain active 
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wildland fires in or near western Joshua tree habitat to protect the habitat, minimize loss of 

western Joshua trees, and sustain western Joshua tree habitat values. 



California Department of Fish and Wildlife 

5-

18 

Western Joshua Tree Conservation Plan 

 

 

Action A&M 3.2: Minimize Impacts from Fire Suppression 

To minimize impacts on western Joshua trees 

and their habitats caused by wildland fire 

suppression response, when it does not 

threaten the safety of firefighters, the public, 

or important infrastructure, land managers 

and wildland fire responders should minimize 

direct and indirect tree damage or removal, 

ground disturbance in western Joshua tree 

habitat, and degradation of habitat values 

from fire suppression and control activities. 

Bulldozer, firefighter, and fire engine conducting fire 

suppression efforts on the Elk Fire in 2024 

Source: Hannah Schwalbe, National Park Service. 

Minimum Impact Suppression Techniques 

(MIST) and best management practices are 

provided in Appendix D, Action A&M 3.2.1, 

”Minimize Impacts from Fire Suppression.” Examples of best practices for wildland fire response 

include using preexisting fuel breaks as fire lines and stopping all habitat-damaging tactics as 

soon as they are no longer required. 

Action A&M 3.3: Minimize Impacts from Postfire Rehabilitation 

Land managers should minimize direct impacts on western Joshua trees after a wildland fire by 

developing and implementing measures when rehabilitating burned areas. A postfire 

monitoring plan should include measures to protect existing western Joshua trees, replant 

western Joshua trees using appropriate seed sources if they no longer exist, replant other 

native species, control invasive plants, and protect exposed soil as part of plans for landscape 

revegetation. Appendix D, Action A&M 3.3.1, “Minimize Impacts from Postfire Rehabilitation” 

contains specific elements to include in a postfire monitoring and control plan. 

Action A&M 3.4: Minimize Accidental Ignition of Fires 

Best management practices should reduce the potential for accidental ignition of wildland fires 

and be implemented during construction, outdoor recreation activities, operation and 

maintenance of infrastructure, and other activities involving overland use of motorized vehicles 

or mechanical equipment. Fire extinguishers, backpack sprayers, water trailers, or water tenders 

equipped with hoses should be available to suppress accidental ignitions during hot, dry, or 

windy conditions. To reduce the potential sources of ignition that may accidentally burn 

vegetation, best management practices should be implemented as described in Appendix D, 

Action A&M 3.4.1, “Minimize Accidental Ignition of Fires.” 
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Action A&M 3.5: Implement Fuel Treatments 

Fuel treatments in the vicinity of western Joshua trees could be conducted when appropriate, 

such as when high fuel loads are present (e.g., invasive plants) or when an area has burned 

more frequently than the natural fire return interval. 

Land managers should develop and implement measures to avoid and minimize direct 

impacts on western Joshua trees during fuel treatment for wildland fire risk reduction. Several 

types of fuel treatments that could be implemented in western Joshua tree habitat include 

fuel breaks, treatments in the wildland-urban interface, and treatments focused on removing 

invasive species and restoring areas to the natural fire regime (i.e., ecological restoration). Fuel 

breaks (areas cleared of vegetation or graded as a fuel treatment in anticipation of a fire) 

have been found to be ineffective at containing wildland fire under certain circumstances, for 

example high winds (Syphard et al. 2011; Oliveira et al. 2016), but they are useful for firefighter 

access (Syphard et al. 2011). Treatments in the wildland-urban interface “consist of strategic 

removal of vegetation to prevent or slow the spread of non-wind driven wildland fire between 

structures and wildlands, and vice versa” (California Board of Forestry and Fire Protection 

2019). Fuel treatments designed for ecological restoration are intended to restore “degraded, 

damaged, or destroyed ecosystems and habitats to conditions associated with a natural fire 

regime” and may be implemented in areas where invasive species such as red brome (Bromus 

rubens), cheatgrass (Bromus tectorum), Sahara mustard (Brassica tournefortii), stinknet 

(Oncosiphon pilulifer), Russian-thistle (Salsola tragus), or red-stemmed filaree (Erodium 

cicutarium) or dead, woody debris have increased in cover and have resulted in a shift in the 

fire regime (Brooks and Minnich 2018; Cal-IPC 2024). Additional guidance to avoid and 

minimize impacts on western Joshua tree and its habitat during fuel treatments can be found 

in Appendix D, Action A&M 3.5.1 “Implement Fuel Treatments.” 

 

5.2.2 Land Conservation and Management 

With climate change as a primary threat to western Joshua tree, protecting and managing 

lands that are occupied by the species and predicted to be climate refugia are high priorities 

for conserving the species. Managing climate change refugia and maintaining ecological 

functions necessary for western Joshua tree survival also allows time for natural systems to adapt 

and for humans to develop longer-term solutions for conservation (Peterson et al. 2011). 

The goal of land conservation is to permanently protect western Joshua tree habitat from 

development and other incompatible human uses. Conserving lands before habitat 

degradation and destruction occur is a critical first step toward ensuring the land remains 

occupied by and suitable for western Joshua tree in the future. 
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The goal of land management is to create and maintain environmental conditions on 

conserved land that promote viable populations of western Joshua trees and their habitat. 

The threats from climate change, wildland fire, invasive species, and other human activities 

may still be present after land is permanently protected from development. Land 

management will be necessary to avoid, minimize, and remediate these threats on a long- 

term basis to ensure that conserved lands continue to support sustained populations of 

western Joshua trees and the natural processes on which they depend. 

Land conservation and management actions have been developed with principles of 

conservation biology in mind and will be a critical component in achieving the goals of the 

Conservation Plan. 

 

MANAGEMENT ACTION LC&M 1: IDENTIFY PRIORITY CONSERVATION LANDS 

With finite resources available for conservation efforts, CDFW will define criteria for prioritizing 

lands that are most suited to the persistence of western Joshua tree. The criteria will help guide 

agencies, NGOs, Tribes, and others in protecting conservation land. Smith et al. (2023) suggest 

that western Joshua tree conservation efforts focus on protecting populations that meet 

criteria for resiliency to climate change and that have demographic signatures of long-term 

viability. Protecting lands that are already occupied by western Joshua tree should also be 

prioritized because establishing populations of western Joshua tree in new areas is extremely 

challenging, sometimes controversial, and costly with a high risk of failure. 

Smith et al. (2023) recommend the following four steps (which are summarized further in 

Section 5.1 under the seven-step approach to conservation) for identifying locations within 

western Joshua tree populations that should have highest priority for protection: 

1. Identify genetic structure and distinct populations. 

 

2. Develop species distribution models for these populations using high-quality occurrence 

data to identify climate refugia. 

3. Validate potential refugia using demographic studies and other independent data 

sources. 

4. Assess adaptive genetic variation within populations, using either association genetics 

or, ideally, experimental approaches coupled with genomic data. 

Detailed information on the genetic structure, distinct populations, and the adaptive genetic 

variation of western Joshua tree is not currently known. A species distribution model for western 

Joshua tree using high-quality occurrence data was developed by Esque et al. (2023) and has 

been applied to a model developed to identify western Joshua tree climate refugia range- 
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wide (Shryock et al. forthcoming). Categories of climate refugia based on these data 

(described in Section 4.4, “Management Units”) were used to help identify priority 

conservation lands. Detailed range-wide data from western Joshua tree demographic studies 

to validate potential refugia are not yet available but will be incorporated into the 

Conservation Plan in the future. 

The intactness of ecosystems is an important predictor of ecosystem function and overall 

conservation value. Ecosystems that are more intact are better equipped to support western 

Joshua tree habitat functions and are essential for maintaining the species in the future. Parker 

et al. (2018) updated the ecological assessment conducted by Randall et al. (2010) and 

assessed the conservation value of areas that overlap western Joshua tree’s range as part of an 

assessment of the impacts of solar and wind development in two locations in California. This 

assessment was conducted on a coarse scale—2.59 square kilometers (1 square mile) 

hexagons—based on 2017 conditions. Parker et al. (2018) assigned each hexagon one of the 

following four conservation values (in order of decreasing value) from the Randall et al. (2010) 

framework: ecologically core, ecologically intact, moderately degraded, and highly converted. 

 

Young western Joshua trees growing at high elevation of 5,817 feet 

Source: Michael Faist, National Park Service. 
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As a range-wide strategy, CDFW will apply conservation priority to the areas identified as 

climate refugia (comprising categories of predicted and buffered climate refugia, and 

unoccupied future suitable habitat; see Section 4.4) or assigned conservation values of 

ecologically core or intact, recognizing they will be the areas most valuable for western 

Joshua tree in the future. Areas of climate refugia that are moderately degraded may also be 

valuable for western Joshua tree in the future. Additional information on climate refugia and 

ecological intactness is in Section 4.4. 

On a local scale, CDFW will identify priority conservation lands based on the best available site 

data relevant to western Joshua tree’s ecological needs for long-term viability. Available 

information will be analyzed initially, and additional information will be collected to properly 

assess the relative conservation value of the evaluated lands. 

Synthesizing the characteristics of land with the highest conservation value for western Joshua 

tree, priority conservation lands should possess all or at least some of the following attributes: 

▪ A large area occupied by western Joshua tree. 

▪ A high density of reproductive adult individuals. 

▪ Presence within predicted climate refugia. 

▪ A high recruitment rate. 

▪ Presence of pollinator moths, nurse plants, and small mammal seed dispersers. 

▪ Low risk of stressors from adjacent land use (e.g., fire ignition risk, invasive species 

encroachment, OHV-related damage, planned development; disturbance from high- 

traffic roads). 

▪ High-value lands that currently have little to no protection. 

▪ Good overall tree health within populations (e.g., few signs of pests, damage, exposed 

roots, or health problems; higher vigor; trees and limbs upright). 

▪ Large patch size (low perimeter-to-edge ratio) and connectivity to other areas occupied 

by western Joshua tree. 

▪ Connectivity to climate refugia, such as landscape connections across elevation gradients 

and ecological transition zones (e.g., where desert communities transition to montane 

communities of the Sierra Nevada and Transverse ranges [Randall et al. 2010] and 

between the Mojave Desert and Great Basin). 

▪ Genetically distinct populations with adaptive genetic diversity. 
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A weighted scoring system is useful for evaluating and prioritizing potential conservation lands. 

CDFW has used the preliminary lands assessment criteria (presented in Appendix F, 

“Conservation Lands Prioritization Assessment”) as an initial tool to help focus Conservation 

Fund expenditures on the acquisition and protection of lands with the greatest western Joshua 

tree conservation value. CDFW will update or revise this tool as needed in the future based on 

new information and data. 

 

MANAGEMENT ACTION LC&M 2: PROTECT PRIORITY CONSERVATION LANDS 

CDFW will apply a multifaceted approach to safeguard conservation lands supporting 

western Joshua trees on a local scale and within predicted climate refugia range-wide. 

Protection of areas identified as priority conservation lands is particularly important to achieve 

the goals of this Conservation Plan, but any lands supporting western Joshua tree may 

contribute to the conservation of the species. Strategies for land conservation may include 

designations by state, federal, local, and tribal governments (e.g., designated parks, 

preserves, monuments, conservation areas, and wilderness areas); protection of lands for 

conservation by NGOs; acquisition of fee title or conservation easement; and implementation 

of interagency agreements or written memoranda of understanding (MOUs). Durable legal 

protection mechanisms are described further in Chapter 6, “Implementation.” 

Action LC&M 2.1: Implement Priority Conservation Land Protection 

Lands identified through Management Action LC&M 1, “Identify Priority Conservation Lands,” 

as high priority for western Joshua tree conservation could be protected through the following 

implementation approaches: 

▪ Establishment of a State Parks Natural Reserve or Natural Preserve within a State Park or 

State Recreation Area, CDFW Ecological Reserve, and conserved land under state 

conservancies or Resource Conservation District land protection programs. 

▪ Purchase or lease of State School Lands from the California State Lands Commission for 

western Joshua tree conservation purposes. 

▪ Conservation of other state lands through written MOUs or other collaboration agreements 

with CDFW. 

▪ Designation of national monuments, federal conservation areas, wilderness areas, national 

parks, and other federal protections. 

▪ Conservation of other federal lands through interagency agreements or written 

memoranda of understanding and other mechanisms in coordination with US Fish and 

Wildlife Service (USFWS) (see example agreements in Section 2.2.2, “Federal Listing Status”). 
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▪ Acquisition of land by governments, Tribes, or NGOs from willing sellers through fee title or 

conservation easement acquisition. 

▪ Establishment of conservation easements cooperatively by landowners. 

▪ Written MOUs for conservation on tribal land. 

▪ Establishment and protection of public open space, parks, or/and preserves by local 

agencies. 

Action LC&M 2.2: Track Progress of Conserved Lands 

Regardless of the land protection approaches used, a central tracking system for conserved 

lands should be maintained by CDFW to track progress in protecting priority conservation 

lands. The system should use a geographic information system to document locations of 

protected lands in relation to western Joshua tree’s distribution and priority conservation lands 

identified under Management Action LC&M 1, “Identify Priority Conservation Lands.” 

 

MANAGEMENT ACTION LC&M 3: MANAGE CONSERVATION LANDS 

Long-term management of conservation lands should be carried out to support western 

Joshua tree populations and habitat. Land management activities, such as invasive species 

control, fuel break maintenance, fence repair, garbage removal, monitoring and adaptive 

management, and law enforcement, are often required to avoid, minimize, and remediate 

ongoing and persistent threats. Land management is particularly important for priority 

conservation lands at high risk from wildland fire, invasive species, ongoing and adjacent land 

use, and illegal or trespass activities. Land management is an important action for maintaining 

the natural processes western Joshua tree needs in its habitat. TEK would help define beneficial 

land management practices for western Joshua tree, as discussed in Section 5.2.3, below. 

 

Source: Anna Cirimele, National Park Service. 
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Management of federal and state lands is typically the responsibility of an agency, with 

resources allocated based on the budget and priorities of the agency in compliance with its 

laws and regulations. Although some agencies allocate resources with biodiversity 

conservation in mind, land use policies or mandates may conflict with conservation priorities 

and can negatively affect biodiversity. Even if conservation is a priority, agency resources may 

be limited to implement land management for the benefit of western Joshua tree. 

Action LC&M 3.1: Develop Long-Term Plan for Conservation Lands 

Landowners, land managers, and agencies should develop management and long-term 

monitoring plans to promote long-term persistence of western Joshua tree on conservation 

lands. These plans should describe how the land will be managed to maintain habitat function 

and minimize or remediate threats to western Joshua tree. CDFW will work with land managers 

to develop long-term monitoring and management plans or conservation easement 

stewardship agreements for conserved lands. 

Land management plans should be tailored to the needs of individual properties based on site 

evaluations. Management priorities may include invasive species control, wildland fire risk 

reduction, cultural burning, restoring degraded areas, and measures to reduce threats from 

adjacent land uses or to prevent trespassing and unauthorized uses. Monitoring for adaptive 

management should be incorporated into plans to track the condition of western Joshua trees 

and other habitat characteristics. Management actions or alternative management 

approaches should then be implemented, if necessary, based on monitoring results. 

Management should emphasize protecting priority conservation lands from wildland fire 

where fire risk to western Joshua tree populations is high. Maintenance of existing fuel breaks 

and establishment of new low-impact fuel breaks may be effective approaches to protecting 

western Joshua tree populations from wildland fire damage. Existing roads and other 

infrastructure should be maintained as fuel breaks to the extent feasible and effective. 

Action LC&M 3.2: Prioritize Management of State and Federal Lands for Western Joshua Tree 

Approximately 2 and 63 percent of the western Joshua tree range in California are on state 

and federal lands, respectively. Therefore, CDFW will seek to establish written MOUs or other 

written agreements with state and federal agencies for long-term monitoring and 

management to benefit western Joshua tree on priority conservation lands. Approximately 28 

percent of these lands are within predicted climate refugia, which increases the importance 

of managing these lands to conserve western Joshua tree. 
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Action LC&M 3.3: Establish Endowments and Provide Other Long-Term Funding 

Mechanisms for Management of Conservation Lands 

Funding for long-term land management is necessary to ensure that critical monitoring and 

management activities of conservation lands are implemented. Funding may be provided with 

endowments, annual budgets, grants, use of the Conservation Fund, or other mechanisms 

applicable to the land management agency, organization, or California Native American tribe. 

 

MANAGEMENT ACTION LC&M 4: RESTORE AND ENHANCE HABITAT 

Restoration of damaged or degraded lands and enhancement of lands to help support western 

Joshua tree can aid in the conservation of the species. Given that desert ecosystems are slow to 

recover after disturbance, active restoration can be a valuable tool for increasing ecosystem 

recovery and improving habitat suitability for western Joshua tree (Abella et al. 2023). 

Habitat restoration is the holistic process of reestablishing ecological function and repairing 

characteristics of a site to return it to a condition that is self-sustaining. Realizing self-sustaining 

habitat may be achieved under the care of Tribes and/or by aiming to re-create conditions 

that existed before it was damaged or degraded by natural or human disturbances post- 

colonization. Restoration actions may include reconstructing natural topography or other 

physical characteristics of the land, rehabilitating compacted soils, removing invasive plants, 

and replanting native vegetation. Examples of habitat restoration include replanting western 

Johua trees and associated native plants on a site where these species were destroyed by 

wildland fire and reestablishing natural topography where OHV use created rills and gullies 

(Abella et al. 2023). In some circumstances, restoring moderately or highly degraded lands 

occupied by western Joshua tree can provide conservation value for the species overall. 

Restoration is especially valuable where ecologically core or ecologically intact lands are not 

available, or where degraded or converted lands are within or connected to predicted 

climate refugia. 

Habitat enhancement involves the modification of certain characteristics of a site with the 

goal of increasing specific habitat functions based on management objectives, such as 

increasing habitat suitability for a particular species (Vaughn et al. 2010). An example of 

habitat enhancement is vertical mulching a site occupied by western Joshua tree that is 

lacking sufficient nurse plants to support western Joshua tree recruitment. Another example is 

implementing projects that use science-based, assisted gene flow methods to introduce 

climate-adapted genes into stands of western Joshua trees to enhance their capacity for 

climate adaptation and resilience, provided there is sufficient scientific justification to do so. 

Habitat enhancement may be appropriate on some ecologically core or ecologically intact 

conservation lands, such as those that are within predicted climate refugia. Enhancement 

may also be beneficial on sites that support populations with advantageous genetic traits, 
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such as climate resilience adaptations, to increase seed production or recruitment within 

those populations. 

Land managers should use a comprehensive restoration approach to return ecosystem 

functions to degraded sites, or to enhance a site’s resilience, ecological function, and ability to 

recruit western Joshua trees. Where appropriate, funds from the Western Joshua Tree 

Conservation Fund could be used for restoration efforts on strategically located habitats that 

have been degraded by fire, invasive plants, development, grazing, unauthorized OHV use, or 

other disturbances. 

Action LC&M 4.1 Identify Priority Restoration Areas 

Western Joshua tree habitat of high conservation value that is damaged by wildland fire or 

other stressors should have priority for restoration. Habitat of high conservation value includes 

sites within or connected to predicted climate refugia and other priority conservation areas as 

determined through implementation of Management Action LC&M 1, “Identify Priority 

Conservation Lands.” Other priority restoration sites should be selected based on predicted 

climate refugia areas where research indicates climate-adapted individuals are already found 

growing. Other factors to consider when evaluating lands for restoration potential include 

adjacent land uses, western Joshua tree cover and demography, seed sources or presence of 

a seedbank, soil condition, absence of invasive plant infestation, condition of topsoil, presence 

of biotic soil crusts, and availability of nurse plants. 

Action LC&M 4.2 Identify Priority Enhancement Areas 

Enhancement should be implemented to improve ecosystem processes on sites already 

occupied by western Joshua tree to increase recruitment and population resilience. 

Enhancement projects would be focused on relatively undisturbed areas to ecologically 

improve western Joshua tree habitats on priority conservation lands. Enhancement activities 

should be focused on sites that are situated in predicted climate refugia or other priority 

conservation areas where natural processes or habitat functions could be improved for a 

specific conservation objective, and where enhancement projects will clearly result in an 

overall net improvement in ecosystem processes for western Joshua tree and its habitat. The 

following are examples of enhancement for conservation objectives: 

▪ Assist the natural regeneration of western Joshua trees and nurse plants. 

▪ Introduce climate-adapted genes in populations through assisted gene flow methods, 

such as translocating individuals and outplanting nursery stock. 

▪ Irrigate during drought periods. 

▪ Improve regeneration by introducing yucca moth pollinators. 
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Action LC&M 4.3: Develop and Implement Restoration/Enhancement Plans 

Once a site is identified for a restoration or 

enhancement project, a detailed design plan 

for implementing the project should be 

developed. The design plan should incorporate 

clear, explicit, and measurable goals based on 

current baseline potential and site conditions 

before disturbance. The design plan should 

include a summary of the site’s existing habitat 

conditions, a description of habitat features 

required for western Joshua tree persistence, 

quantitative metrics to define goals and 

measure success, a monitoring and 

management plan, an undisturbed reference 

site to compare with the restoration or 

enhancement site to help evaluate success, an 

estimate of the project’s cost, and review of 

the design plan by a qualified desert 

restoration specialist. 

Joshua tree habitat restoration site managed by Mojave 

Desert Land Trust. 

Source: Jessie Quinn, Ascent 

The steps to implementing enhancement activities should be site specific depending on 

management goals; however, any potential restoration action on a disturbed site could likely 

be implemented on a relatively undisturbed site to improve natural processes, habitat 

functions, or climate resiliency for western Joshua tree. 

Typical restoration or enhancement goals for western Joshua tree habitat include increasing 

western Johsua tree recruitment; increasing cover of native plant species, especially native 

shrubs; reducing competition from invasive annual plant cover; and stabilizing and repairing 

soils including soil microbiomes (biocrusts). Typical challenges to achieving restoration or 

enhancement goals in desert ecosystems include low and unpredictable precipitation; hot, 

dry summers; infertile, shallow, or damaged soils; intensive herbivory when other forage plants 

are limited; limited availability of plant resources for revegetating restoration sites; and 

competition from invasive plants (Abella et al. 2023). The restoration or enhancement design 

plan should identify methods to address these challenges. 

Modified and disturbed habitats often have little or no remaining cover of live western Joshua 

trees and native associate plants and therefore require active planting as an element of 

restoration. These sites must be revegetated with western Joshua tree and nurse plant species. 

Depending on the needs of the site, availability of plant and seed sources, and funding 

availability, revegetation may use a combination of these methods: outplanting appropriate 
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nursery stock, salvaging and transplanting from other sites, planting cuttings from plants, and 

seeding. Ideally, this would include planting western Joshua tree seedlings grown from seeds 

that are collected from individuals genetically adapted to similar site conditions, from the 

same general geography, and from individuals with climate adaptive traits. Where necessary 

and feasible for vegetation establishment, all plantings of western Joshua tree and nurse 

plants should be caged to prevent damage from herbivory, and supplemental irrigation 

should be provided. Assisted natural regeneration of western Joshua trees and nurse plants 

may be an appropriate element of restoration to promote their growth and establishment, 

which might include tree shelters, removal of competing invasive vegetation, and other 

techniques based on science including TEK. 

Disturbed lands often have degraded soils and may require soil rehabilitation before 

revegetation. Soil conditions should be evaluated before beginning revegetation, and a 

strategy for improving soil suitability for western Joshua tree establishment should be 

incorporated into the restoration design plan as necessary. Soil rehabilitation techniques may 

include decompaction, roughening soil surfaces, replacing topsoil, and inoculating soil with 

associated beneficial microorganisms (e.g., arbuscular mycorrhizal fungi). 

Active restoration of biotic soil crusts (biocrusts) can be an important part of returning degraded 

sites to conditions favorable for western Joshua tree by limiting soil erosion, increasing soil 

organic matter and nutrients, facilitating native plant seed germination, and limiting invasive 

plant establishment. Arbuscular mycorrhizal fungi live in the soil and form mutualistic symbiosis 

with plant roots that facilitate nutrients to roots, increase drought tolerance by increasing water 

uptake in roots, and may increase resistance to soil pathogens. As new research improves 

understanding of biocrust restoration and arbuscular mycorrhizal fungi associations with western 

Joshua tree, strategies in restoration plans should be updated and refined. 

Vertical mulching consists of placing dead plant material upright into the ground to provide 

vertical structure that replicates some functions provided by nurse plants, such as shading, 

trapping windblown sand and seeds, and moisture retention. If appropriate for the site, this 

technique can be implemented to reduce erosion, discourage vehicle or foot traffic, and 

facilitate the establishment of western Joshua tree and native shrub seedlings (Abella et al. 2023). 

Climate change is predicted to make the region hotter for longer periods of the year and 

increase the occurrence of droughts, variable precipitation, and intensity of heavy 

precipitation events; therefore, reducing as many other threats and stressors as possible will 

increase the likelihood of restoration success (Abella et al. 2023). Anything that degrades the 

habitat value for western Joshua tree, such as invasive plants, incompatible land uses (e.g., 

livestock grazing, OHV use), erosion, and wildland fire (e.g., fuel breaks around the restoration 

site) should be addressed through the restoration design. If appropriate and feasible, 
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restoration sites should be fenced to prevent human activities (e.g., foot traffic, OHV use, 

cattle grazing, illegal dumping) from influencing restoration success. 

Restoration or enhancement activities should include conducting an invasive species assessment 

of the site, including mapping infestations. Then, if appropriate, invasive species control should be 

conducted, using targeted herbicides (e.g., indaziflam) or other treatment methods appropriate 

for target species, early in the growing season before restoration occurs, as well as for 

maintenance (see Action A&M 2.6, “Minimize Impacts during Pesticide Application”). 

Yucca moths play a critical role in western Joshua tree reproduction; therefore, introducing 

yucca moth pollinators to restoration or enhancement sites where they are absent should be 

considered as part of a restoration or enhancement design plan and incorporated as 

appropriate to facilitate pollination and contribute to successful regeneration. Ongoing 

monitoring to track moth survival and reproduction and management to protect moths from 

threats would be necessary for successful establishment of a self-sustaining yucca moth 

population. 

 

Source: Anna Cirimele, National Park Service. 

 

Regular maintenance and monitoring are necessary to ensure ecological processes are 

trending toward meeting the goals described in the design plans. Monitoring allows projects to 

be adaptively managed if performance standards are not being met along the way. 

Quantitative performance criteria that trigger adaptive management actions if performance 

standards are not being met should be incorporated into the maintenance and monitoring 

plan. Monitoring duration and intervals should be included in the plan. Restoration and 

enhancement projects should be monitored for long periods of time following completion of 

the initial restoration or enhancement activities due to the slow nature of desert ecosystem 
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processes. Monitoring, maintenance, and adaptive management should continue until 

success criteria are met. 

Action LC&M 4.4: Encourage Project-Related Revegetation and Restoration to Minimize 

and Mitigate Impacts 

Project proponents (i.e., private and public entities) should be encouraged to include a 

revegetation and/or restoration component in their projects, especially when avoidance and 

relocation are not feasible, to further restore and enhance habitat.  Revegetation and/or 

restoration undertaken pursuant to an existing statutory scheme requiring success criteria, 

monitoring, and financial assurances to ensure completion of the revegetation and/or 

restoration can satisfy this management action. 

 

MANAGEMENT ACTION LC&M 5: DEVELOP AND IMPLEMENT A SEED CONSERVATION 

STRATEGY 

While preserving western Joshua tree in the wild is the top priority, developing a seed 

conservation strategy that includes establishment of seed banks is an important way to 

minimize loss of western Joshua tree genetic diversity over the long term (see Action A&M 2.4). 

Seeds collected for long-term conservation storage could be used to grow western Joshua 

trees for restoration and enhancement projects or research. With sufficient additional 

research, the conservation seed bank could provide opportunities to assist gene flow to 

facilitate climate adaptation by planting western Joshua trees in areas of climate refugia. 

A comprehensive seed conservation strategy should be implemented to develop a seed 

repository that is representative of western Joshua tree genetic diversity over a wide geographic 

area across a range of environmental conditions. The seed strategy should include protocols for 

seed collection, storage, and distribution for conservation and recovery purposes following the 

guidelines published in Center for Plant Conservation’s CPC Best Conservation Practices to 

Support Species Survival in the Wild (CPC 2019) that will ensure long term preservation of a 

viable, genetically diverse western Joshua tree population. 

Action LC&M 5.1: Develop Seed Collection Standards and Protocols 

In collaboration with other agencies and 

institutions, CDFW will develop and adopt 

standards and protocols for western Joshua 

tree seed collection strategies to maximize 

genetic seed diversity. The seed collection 

standards and protocols will be designed to 

conserve western Joshua seeds that are 

adapted to climates expected to persist in the 
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future. Collections will include seeds from areas 

at high risk of wildland fire, areas recently 

Joshua tree seed pods. 

Source: Anna Cirimele, National Park Service. 
subjected to wildland fire, and areas with 

hotter, drier microclimates (i.e., seeds from 

genetically adaptive individuals). This would likely include collection of seeds during masting 

years. Seed collection could also be a permit condition for take of western Joshua tree (see 

Action A&M 2.4). The seed collection standards will be based on the Center for Plant 

Conservation’s CPC Best Conservation Practices to Support Species Survival in the Wild (CPC 

2019) and will include the following actions: 



Chapter 5: Conservation Management Actions and Effectiveness Criteria 

Western Joshua Tree Conservation Plan 5-33 

 

 

▪ Obtain necessary permits from CDFW and permission from the landowner before 

attempting any collection of western Joshua tree seeds. 

▪ Collect no more than 10 percent of seeds produced within a given western Joshua tree 

population in any 1 year, or no more than the maximum amount of seeds allowed by 

CDFW and/or the relevant permitting authority. 

▪ Capture the full genetic diversity of the population by collecting from individuals across the 

whole site, from as many maternal plants as possible, and from all sizes of seed-producing 

plants present. Collect seeds over multiple years, if possible, to increase genetic diversity of 

seeds collected. 

▪ Collect only mature seeds and collect the full diversity of seed morphologies represented in 

the population. 

▪ Track seed origin, or georeferenced latitude and longitude, of the parent plant from which 

the seeds were collected. Seed origin is important because genetic material and 

adaptations of seeds can vary widely between different locations. Offspring from seeds 

collected in a specific geography may not be genetically adapted for growth under 

environmental conditions in another location. Therefore, tracking their origin can help 

identify the geographic range suitable for growing the seed, increasing the odds of 

successful growth. 

▪ Record accession information for seed collections, such as collector, date, location, 

habitat and associate species information, population demographics, and number of 

individuals from which seeds were collected. 

Action LC&M 5.2: Develop Seed Storage Standards and Protocols 

Stored seed will be important for use in ecological restoration/reforestation projects and 

assisted gene flow programs. Assisted gene flow programs could be used to enhance climate 

change resilience by translocating genetically adaptive individuals into western Joshua tree 

populations that do not currently support individuals with climate change adaptations. Seed 

viability and germination testing should be conducted prior to being put into storage and then 

retested for viability at regular intervals and before seeds are used to grow trees. Seeds should 

be stored following practices that promote high seed quality and increase seed longevity, as 

discussed in CPC (2019), such as: 

▪ Keep accurate records, including documentation and accession information. 

▪ Clean seeds prior to storage. 

▪ Follow the recommended drying conditions. 

▪ Package seeds from different maternal lines separately. 
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▪ Divide collected seeds into two batches and store at separate storage institutions to 

mitigate loss from natural or human-caused catastrophe. 

▪ Adhere to the appropriate moisture targets to maintain relative humidity during storage. 

▪ Store at the appropriate temperature. 

▪ Monitor storage conditions and seed viability. 

 

Action LC&M 5.3: Develop Nursery Standards and Protocols 

Nurseries used to grow seedlings should be qualified and abide by established standards and 

protocols. When western Joshua tree plants are required for restoration projects or assisted 

gene flow attempts, viable seeds from the repositories should be grown in a qualified nursery 

until seedlings have established to a point where they have a greater chance of survival in the 

wild. Standards should include guidance on plant and seed distribution and tracking, how 

long juvenile plants should grow in the nursery before they are ready for outplanting, proper 

soil mixtures, watering schedules, recommended pot sizes, and how seedlings should be 

transported to identified restoration and outplanting sites. CDFW may develop nursery 

standards and protocols for western Joshua tree propagation and outplanting and include 

them in a future Conservation Plan update, if necessary. 

 

5.2.3 Tribal Co-Management 

CDFW recognizes that California’s Native American tribes have long taken care of California’s 

fish, wildlife, and plants and possess unique and valuable expert knowledge and practices for 

conserving and using these resources in a sustainable manner. Engaging in co-management is 

key for western Joshua tree conservation, and it is important to do so in ways that respect the 

interests and priorities of Tribes. The goal of co-management is to collaboratively share 

management functions and responsibilities for 

conservation of western Joshua tree and its 

habitat. Co-management provides an avenue 

to improve the conservation strategies by 

ensuring Tribes have access and pathways to 

implement their extensive life experience and 

unique understanding of the landscape. This 

also ensures their knowledge is incorporated 

into the Conservation Plan, as appropriate, 

while acknowledging that the Tribes choose 

what and how knowledge is shared. 
Source: Native American Land Conservancy. 
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The process to develop meaningful co-management will require time that extends beyond the 

publishing timeline of the Conservation Plan. TEK shared by Tribes will influence management 

actions in the Conservation Plan. In turn, this tribal knowledge and guidance will inform specific 

standards for co-management of the species. The actions in this section describe establishing 

the framework needed to guide development, incorporation, and implementation of co- 

management functions and responsibilities. 

 

MANAGEMENT ACTION TCM 1: ESTABLISH CO-MANAGEMENT PRINCIPLES 

Collaboratively establishing core principles of co-management is an essential first step toward 

co-creating written agreements and long-term collaborations between the State and Tribes 

for western Joshua tree conservation. The goal of developing co-management principles is to 

guide future decision making and the elements of co-management practices between CDFW 

and Tribes. These core principles may include expectations and use of vocabulary that 

signifies the respect, commitment, intent, and responsibilities of multiple sovereign 

governments and integrate their respective management philosophies into mutually 

beneficial approaches to achieve a common set of goals. It is important that the co- 

management principles reflect tribal interests and priorities that complement other actions 

designed to implement WJTCA and to comply with other California laws. Therefore, 

development of co-management principles requires time and multiple discussions to achieve 

an approach and written agreement that works for both CDFW and Tribes. This will warrant 

ongoing work together after the initial adoption of the Conservation Plan. 

After reviewing the Advisory Council on Historic Preservation’s Policy Statement on Indigenous 

Knowledge and Historic Preservation (ACHP 2024), CDFW developed initial foundational 

commitments, which was requested by tribal members (FIICPI, pers. comm., 2024a). A draft of 

CDFW’s foundational commitments is provided in Appendix G, “Foundational Commitments 

by CDFW for Developing Western Joshua Tree Conservation Plan Co-Management Principles 

with California Native American Tribes.” The following topic summaries are addressed in the 

commitments: 

▪ Respect and relationship building. Tribal knowledge, including TEK, will be treated with 

respect in all circumstances. 

▪ Valid and self-supporting knowledge. TEK held by a tribe is a valid, sound, and self- 

supporting source of information and is an aspect of science. 

▪ Cultural and religious significance of Traditional Ecological Knowledge. Conservation actions 

affect resources and properties that may be of religious and cultural significance to tribes. 
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▪ Fair compensation. If a state agency requests a tribe to provide TEK via research, survey, 

monitoring, or other efforts, the state agency and the tribe are encouraged to collaborate 

to identify potential funding mechanisms (which may include grants, to the extent 

permitted by applicable laws and regulations and sufficient resources) to fairly reimburse or 

compensate the tribe. 

▪ Transparency and records of tribal involvement. Maximum transparency is essential to 

demonstrate how and what tribal priorities, including TEK and other sensitive information, 

will be documented in conservation project records. 

▪ Consultation timelines. Timelines will reflect the complexity and nature of the undertaking 

and will recognize and seek to accommodate to the capacity of tribes throughout the 

decision-making processes. 

▪ Professional qualifications of tribal representatives. The State recognizes that 

representatives of tribes have professional qualifications. 

▪ Managing and protecting sensitive tribal information. The State will prevent or limit to the 

maximum extent feasible any inappropriate disclosure of confidential or sensitive 

information through all available mechanisms. 

 

Source: Jessie Quinn, Ascent. 
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MANAGEMENT ACTION TCM 2: MUTUALLY DEFINE ELEMENTS OF CO-MANAGEMENT 

Guided by the foundational commitments and co-management principles from Management 

Action TCM 1, “Establish Co-Management Principles,” CDFW and California Native American 

tribes will co-create elements of the Western Joshua Tree Conservation Plan actions that 

incorporate tribal values, knowledge, priorities, and co-management on tribal land or other 

properties that contain resources or lands that may be of religious and cultural significance to 

Tribes. Mutually defining elements that should be included in co-management agreements to 

carry out both traditional and contemporary land stewardship practices promote meaningful 

collaboration and tangible outcomes. The following actions present elements that need to be 

addressed and agreed upon with Tribes for inclusion as co-managed conservation actions: 

▪ Articulate a process for take of western Joshua tree by California Native American tribes in 

a culturally appropriate manner or for a specific purpose (FIICPI, pers. comm., 2024a). 

▪ Continue consultation to provide a platform for Tribes to articulate aspects of TEK that 

include spiritual and cultural elements that may be new to agencies. Agencies should seek 

to consider these unfamiliar aspects of environmental protection and include them in 

guidance and policies (FIICPI, pers. comm., 2024b). 

▪ Upon request of a California Native American tribe, collaborate on developing a process 

to relocate western Joshua trees to tribal lands when there is an opportunity to do so. For 

example, an opportunity may be related to coordinating with a developer that is openly 

seeking a pathway for relocating trees they are permitted to take. 

▪ Encourage the presence of tribal cultural monitors at development or other ground- 

disturbing projects during the salvage, destruction, or removal of western Joshua trees as a 

measure to provide spiritual and cultural protection to western Joshua trees that are either 

taken or are affected in the project area. Ideally, tribal cultural monitors may also be 

trained as arborists working as desert native plant specialists to ensure proper salvaging 

methods are implemented (FIICPI, pers. comm., 2024b). 

▪ Encourage employment of trained tribal members or local tribal conservation crews to 

support restoration and relocation efforts of western Joshua trees that are carried out with 

cultural and biological integrity. 

▪ Collaborate with Tribes to identify where ethnographic studies are requested. Identify 

needs and potential resources, including but not limited to funding, so Tribes can carry out 

these studies. 

▪ Identify priority lands of significance to individual California Native American tribes that 

may overlap with the biological criteria outlined in Management Action LC&M 1 so that 

they can be prioritized for long-term conservation and tribal stewardship. 
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▪ Collaborate and identify initiatives for tribal management of western Joshua trees, for 

example, supporting nurseries developed and led by California Native American tribes for 

western Joshua tree conservation. 

▪ Incorporate California Native American tribes’ TEK or provide supporting pathways for 

Tribes to implement TEK into western Joshua tree conservation strategies. For example, 

Tribes and CDFW will collaborate to incorporate cultural burning where it would be an 

effective tool (outlined under Management Action LC&M 3) for reduction of wildland fire 

risk or enhancement of western Joshua tree population conditions on tribal lands (ACTCI, 

pers. comm., 2024). 

▪ Collaborate and identify all applicable and available sources of funding (including but not 

limited to the use of the Conservation Fund) to support tribal TEK implementation. Non-tribal 

parties assuming TEK implementation responsibility without explicit tribal permission would be 

a breach of intellectual property use and would be an extractive practice toward the 

California Native American tribes (FTBMI, pers. comm., 2024). 

▪ Develop written MOUs or other written collaboration agreements between CDFW, 

California Native American tribes, and relevant entities that would embody co- 

management principles (see Section 6.4, “Tribal Co-Management”). 

 

5.2.4 Research to Inform Long-Term Conservation 

The scientific understanding of the long-term persistence of western Joshua tree is evolving as 

research continues. It is currently difficult to determine what ecological factors are influencing 

long-term persistence. These difficulties are centered around a lack of range-wide 

demographic data and the amount and frequency of recruitment necessary to maintain 

populations, uncertainty about the magnitude and timing of heat and drought stressors and 

how western Joshua tree will respond, and lack of information about the environmental 

tolerances and population dynamics of yucca moth (USFWS 2023). Therefore, additional 

research is necessary to fill these information gaps. 

 

MANAGEMENT ACTION R&I 1: CONTINUE RESEARCH AND INFORMATION DEVELOPMENT 

CDFW will encourage scientific research needed to inform effective conservation of western 

Joshua tree. There are currently numerous information gaps related to species genetics, distinct 

populations, demography, distribution, microbial associations, fire effects, climate response, and 

other factors that will be important to the conservation and management of western Joshua 

tree. Science and research are fundamental to long-term species conservation and for 

developing meaningful strategies to avoid, minimize, and mitigate threats to western Joshua 

tree. The seven-step approach recommended by Smith et al. (2023) for effective species 
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conservation in the face of climate change requires acquisition of information that is currently 

lacking for western Joshua tree. Research also provides a foundation from which to track the 

success of conservation and management actions and adapt management strategies as 

needed if monitoring indicates performance targets are not being met. 

Action R&I 1.1: Identify Genetic Structure and Distinct Populations 

Research focused on genetic studies is needed for western Joshua tree conservation. 

Preserving a species’ full range of genetic variation is one of the pillars of conservation biology. 

Understanding the range of western Joshua tree’s genetic variation is needed to inform 

effective conservation. Specifically, genomic research is needed following these steps, which 

are outlined in Smith et al. (2023): 

▪ Quantify neutral diversity (i.e., genetic variation that is not affected by natural selection). 

▪ Delineate genetically distinct populations. 

▪ Identify climate-adaptive variants. 

▪ Catalog adaptive diversity (i.e., range of adaptive traits that make individuals better suited 

to withstand the effects of climate change and other stressors). 

Action R&I 1.2: Collect and Analyze Range-Wide Demographic Information 

Develop a program of long-term, range-wide direct population and vegetation monitoring 

with emphasis on leading and trailing edges, and highest and lowest elevations of the species’ 

range in California. Range-wide demographic information is needed to detect baseline 

population trends, and identify populations with high recruitment (i.e., addition of new adult 

plants that develop from seeds or sprouts) and those that do not appear to be 

recruiting/reproducing new individuals onsite at sustainable levels (i.e., plants are not 

reproducing at a sufficient rate to replace themselves generation after generation). 

Researchers should look for collaboration opportunities to develop standardized monitoring 

protocols to collect demographic data and abundance trends across the species’ range, and 

to establish and maintain a database for data collected. 

Action R&I 1.3: Develop Refined Species Distribution Models 

Once genetically distinct populations have been delineated, research should use these data to 

develop refined species distribution models to help identify habitat suitable for western Joshua 

tree in the future (Smith et al. 2023). Potential refugia models should be validated with range- 

wide demographic data collection and other independent data sources (Smith et al. 2023). 
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Action R&I 1.4: Assess Adaptive Genetic Variation 

Research should evaluate climate adaptive genomics. Once genetic variation of the species 

is better understood, researchers should identify subpopulations with adaptive traits that make 

them better suited to withstand the effects of climate change. Researchers should consider 

genome-wide association studies, as recommended by Smith et al. (2023), to identify 

adaptive genes responsible for greater tolerances to heat, drought, and other stressors. 

Genotypes (genome sequence data) of individuals that survive climate extremes and from 

populations with greater numbers of individuals with these adaptive traits should be prioritized 

for conservation and used for assisted gene flow (i.e., relocating genetically adaptive 

individuals or their propagules to areas already occupied by western Joshua tree to facilitate 

climate change adaptation). 

Action R&I 1.5: Study Yucca Moth 

Research should investigate the western Joshua tree’s obligate pollinator, yucca moth’s life 

history, environmental tolerances, distribution, local adaptation to host plant populations, and 

association genetics or other approaches to identifying adaptive genetic variation (see 

“Pollination” in Section 4.1.3, “Life History”). Researchers should produce range-wide species 

distribution models for yucca moth; determine the percentage of larvae in diapause that are 

lost to predation and other factors, such as project-related impacts; and study the cues that 

trigger metamorphosis. 

Action R&I 1.6: Update Ecoregional Assessment 

Update previous work done by Randell et al. (2010) and Parker et al. (2018) or other datasets 

to assess ecological intactness within the entirety of western Joshua tree’s range. 

Action R&I 1.7: Research Microbial Associations and Restoration Techniques 

Research should investigate biocrust associations and arbuscular fungi associations and their role 

in western Joshua tree conservation, as well as other microbial associations that may be 

important to western Joshua tree survival. Research should include techniques to restore biocrusts 

and fungi associations important to western Joshua tree, such as biocrust salvage and 

transplantation in the wild, and propagation and inoculation techniques in nursery settings. 

Biocrusts could also be applied to fuel breaks to reduce exposed soil and limit invasive plant 

establishment while maintaining effective fuel breaks (Condon et al. 2023). 

Action R&I 1.8: Investigate Fire Resilience/Postfire Recovery 

Research should investigate fire resiliency of western Joshua tree and its nurse plants. Studies 

could include postfire monitoring of western Joshua tree recruitment, seed production of trees 

that survive, or basal sprouting. Sweet et al. (2023) suggests monitoring could include 

collecting baseline data in nurse plant cover at burned sites and following recruitment 
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patterns. Research should also investigate fire regime-plant community interactions, including 

the positive feedback loop invasive plants can have on promoting recurrent fire in western 

Joshua tree habitat (Brooks and Matchett 2006). This research should consider impacts of 

annual rainfall amounts to inform when invasive plant control is needed to protect western 

Joshua tree populations (Brooks and Matchett 2006). 

Action R&I 1.9: Investigate Invasive Plant Control Techniques 

Research should investigate the most effective ways to control the spread and abundance of 

invasive plant species to reduce fire risk through the following possible activities: 

▪ Identify the most effective treatment strategies to manage invasive species that optimize 

benefits while minimizing negative tradeoffs under a range of conditions (Abella et al 2023; 

Reed et al. 2009; Darst et al. 2013; Tuma et al. 2016). 

▪ Investigate indirect effects of herbicide application (e.g., indaziflam) in western Joshua 

tree habitats, particularly on western Joshua tree seedlings and nurse plants, as well as 

other native plants. Using this information, identify demographic effects and appropriate 

avoidance buffer standards and application methods for herbicide use in areas occupied 

by western Joshua tree (Abella et al 2023). 

Action R&I 1.10: Research Long-Term Climate Effects 

Research should investigate the effects of 

multiyear and multidecade climate variability 

patterns on western Joshua tree recruitment, 

survival, and population density. Research 

should aid the development of a large-scale 

demographic study that is needed to inform 

conservation acquisitions and other forms of 

protection. 
 

Action R&I 1.11: Study Salvage and 

Relocation Methods 

Evaluate and improve salvage and relocation 

methods to increase survival of western Joshua 

trees salvaged from development sites and 

transplanted to mitigation sites. Successful 

relocation can increase the persistence of 

western Joshua tree and ensure genetic 

diversity and adaptive variation are retained 

from populations lost to development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Drew Kaiser, California Department of Fish and 

Wildlife. 
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Action R&I 1.12: Investigate Assisted Migration 

Research the feasibility, practicality, effectiveness, and risks of implementing future assisted 

migration and translocation into areas modeled as climate refugia to which western Joshua 

tree cannot naturally migrate (Figure 5-2) (Shryock et al. forthcoming). This information would 

be used to inform the usefulness of conserving lands that are outside the current range of 

western Joshua tree but that may become suitable for the species in the future under different 

climate scenarios. Western Joshua trees have low capacity to colonize newly available areas 

on their own because of their low dispersal ability and limited connectivity between currently 

occupied and potential future habitat. Assisted migration is frequently contemplated as a 

conservation tool to get species to newly available habitat; however, further study is needed 

to determine how this can be done successfully, cost effectively, and without adverse effects 

to the receiving ecosystems (Smith et al. 2023). 

Action R&I 1.13: Study Basal Sprout Survival and Vulnerabilities 

Research the resource needs (e.g., nutrients, water) and vulnerability of basal resprouts of 

western Joshua tree to increase persistence, for example, whether they may be vulnerable to 

drought or herbivory. Further study could include an analysis of survival data based on various 

environmental and biological factors and may include unburned reference sites for estimating 

background mortality. Analysis of these data is ongoing pending further funding support 

(Sweet et al. 2023). These data will enhance understanding of demographic trends. Research 

should help inform potential site-specific management needed to ensure growth and survival 

of individual western Joshua trees. 

Action R&I 1.14: Tribal Ethnobotanical Studies 

Ethnobotanical studies of the greater Mojave Desert and Great Basin regions and western 

Joshua tree habitat should be conducted if requested by a California Native American tribe. 

Ethnobotanical studies research how people of a particular culture and region use native 

plants for food, medicine, shelter, dyes, fibers, oils, resins, soaps, waxes, ceremonial purposes, 

and more (USFS 2024). 

Action R&I 1.15: Develop Additional Fuel Treatment Methods 

CDFW will coordinate with California Department of Forestry and Fire Protection (CAL FIRE) 

and others on developing additional fuel treatment methods for western Joshua tree habitat, 

including manual and mechanical treatment methods. Once developed, these treatment 

methods could eventually be included in the minimization measures in Section 5.2.1, above. 
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Source: Data received from Shryock et. al. in 2024; adapted by Ascent in 2024. 

 

Figure 5-2 Potential Assisted Migration Areas 
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5.2.5 Education and Awareness 

Education and awareness programs will enhance public understanding of western Joshua 

tree ecology, foster community pride and ownership of western Joshua tree conservation, 

connect people with their natural world, and inspire people to care about western Joshua 

tree and its habitat so they will support conservation of the species. A key priority will be 

ensuring that underserved and overburdened communities have access to—and can engage 

in—education and awareness programs and opportunities. 

 

MANAGEMENT ACTION E&A 1: SUPPORT EDUCATION AND OUTREACH 

Education and outreach programs that increase awareness and appreciation of the cultural, 

biological, and ecological value of western Joshua tree may provide long-term benefits for 

conservation of the species. Education and outreach programs can also promote 

opportunities for all communities to be involved with western Joshua tree appreciation, 

stewardship, and conservation. 

Action E&A 1.1: Support Tribal-Led Educational Outcomes 

CDFW will work with Tribes to support tribal priorities for education and outreach to their 

communities. The following are examples of undertakings or materials that may be developed 

to support tribal-led and tribal-designed efforts: 

▪ ethnobotanical studies, 

▪ lesson plans and curricula for various age groups, 

▪ professional certification programs (e.g., for tribal cultural monitors, TEK practitioners, fire 

and restoration specialists), 

▪ printed materials designed to strengthen cultural knowledge, and 

▪ workshops. 

 

Action E&A 1.2: Develop Publicly Distributed Information 

CDFW will work with partners to develop accessible informational items for distribution to the 

public in multiple languages. The informational items may be handouts, brochures, 

presentations, digital materials, surveys, interactive web pages, or other outreach tools. 

Materials should be made available to communities throughout western Joshua tree’s range 

in California with a dedicated focus on reaching underserved communities. Informational 

items may include the following materials: 
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▪ a handout describing how to care for western Joshua tree with information on: 

o watering (none unless they show signs of heat/drought stress), 

o invasive plant removal, 

o nurse plant species to incorporate into landscaping, and 

o signs of pests and solutions for pest infestations; 

▪ science kits, handouts, and web-based western Joshua tree activities for schools to 

educate young citizens about western Joshua tree and its need for conservation such as: 

o coloring and activity sheets focused on western 

Joshua tree “fun facts” and biology; 

o a western Joshua tree junior ranger program 

based on collecting information about the 

species; and/or 

o a science kit developed in collaboration with 

local scientists and educators that includes 

hands-on activities through storytelling, art, or field 

trips, focusing on western Johsua tree and climate 

change impacts and solutions, such as a traveling 

trunk for Climate Kids with the Climate Science 

Alliance; 

▪ materials and opportunities for the public to 

participate in western Joshua tree conservation 

efforts and education, such as: 

o a calendar of volunteer events (e.g., seed collection and restoration) and educational 

webinars, 

o iNaturalist citizen science project information, and/or 

o Information on recreating outdoors with western Joshua trees responsibly (see Action 

A&M 2.8, “Minimize Impacts from OHV Use and Outdoor Recreation”); 

▪ collaborations to fund and open a western Joshua tree art gallery or exhibit that could be 

made available to the public within the geographic focus area of this Conservation Plan 

and virtually online; and/or 

▪ interactive, web-based ArcGIS StoryMaps for western Joshua tree conservation and 

education. 

Source: Amita Bubb. 
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Action E&A 1.3: Establish a Tree Adoption Program 

CDFW will reach out to partners to encourage organizations to develop opportunities for an 

adopt-a-Joshua tree program. This program may include the following activities: 

▪ establishing a program in which members of the public can “adopt” western Joshua trees 

salvaged from development sites and replant them on their private property, and/or 

▪ providing signage that landowners can place on their property to identify “adopted” 

western Joshua trees. 

Action E&A 1.4: Explore Authorizing a Specialized Interest License Plate 

CDFW or other organizations may coordinate with the California Department of Motor 

Vehicles to develop a specialized western Joshua tree interest license plate. Monies 

generated from sales of the license plates could be added to the Conservation Fund. 

Action E&A 1.5: Support Media Promotion 

CDFW will coordinate with partner organizations to encourage development of newsletters 

and conduct western Joshua tree–focused social media campaigns. 

Action E&A 1.6: Support Volunteer Opportunities 

CDFW will support and encourage volunteer 

opportunities by promoting them on their 

website, social media, and printed media (e.g., 

handouts, newsletters). Special focus will be 

given to providing opportunities for 

underserved (i.e., communities that have 

historically received inadequate investment, 

resources, or services) and overburdened (i.e., 

communities that are disproportionately 

affected by pollution, environmental hazards, 
Cattle sheltered by western Joshua trees. 

and health risks) communities and young 

people to participate in and benefit from. This includes connecting these communities with 

natural areas containing iconic western Joshua trees. 

The following volunteer programs may benefit western Joshua tree: 

 

▪ National Park Service Volunteers-In-Parks (VIP) program, 

▪ California State Parks Volunteer in Parks Program, 

▪ Mojave Desert Land Trust volunteer programs, 

▪ Transition Habitat Conservancy volunteer programs, 
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▪ CDFW-led seed collection/banking efforts, 

▪ Yucca weevil tracking projects, such as Mojave Desert Land Trust’s 2023 Yucca Weevil 

Watch hosted on iNaturalist, and 

▪ western Joshua tree flowering/masting tracking projects hosted on iNaturalist. 

 

Action E&A 1.7: Develop Guidance for Grazing Practices 

CDFW will coordinate with agricultural organizations to encourage development of guidance 

regarding grazing best practices in western Joshua tree habitat and make it available to 

ranchers, rangeland managers, and others in the grazing community. 

Action E&A 1.8: Encourage Urban Conservation and Recovery 

CDFW will coordinate with local governments to encourage the development of educational 

materials for private residential and other property owners with western Joshua trees to 

participate in urban conservation and recovery efforts. 

 

5.3 EFFECTIVENESS CRITERIA 

The management actions described in this chapter are necessary to achieve the vision, 

purpose, and objectives of the Conservation Plan. WJTCA requires that the Conservation Plan 

include objective, measurable criteria to assess the effectiveness of management actions. This 

section presents preliminary effectiveness criteria to help CDFW and the Commission measure 

how effective the management actions are in conserving western Joshua tree. These criteria 

are divided into two sets. One set of criteria is related to the overall conservation of western 

Joshua tree in California, and the other set of criteria is related to the effectiveness of the 

Conservation Plan and the use of the Western Joshua Tree Conservation Fund in making 

progress toward the vision of this Conservation Plan. Although these two sets of criteria are 

interrelated, the former set is more relevant to the Commission’s decision-making authority 

under the California Endangered Species Act (CESA), and the latter is more relevant for 

assessing the effectiveness of this Conservation Plan and the Western Joshua Tree 

Conservation Fund as implemented by CDFW. 
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5.3.1 Effectiveness Criteria for Conservation of Western Joshua Tree in 

California 

▪ Global greenhouse gas emissions are 

reduced to a level that ensures the species is 

not at risk of extinction from climate change 

impacts in California. The measurable details 

of this criterion should be based on science 

and therefore may change as information 

improves on critical levels of greenhouse 

gases in the atmosphere for western Joshua 

tree survival. 

▪ By 2033, when the Commission must 
Source: Anna Cirimele, National Park Service. 

reconsider whether listing western Joshua tree is warranted (Fish & G. Code, § 1927.9), 90 

percent of land within the predicted climate refugia category under a low emissions 

scenario (SSP 2-4.5) that remains ecologically core, ecologically intact, or moderately 

degraded is permanently protected and managed to maximize ecological function for 

the species and its co-occurring native species. The measurable details of this criterion 

should be science-based and therefore may change as information improves on critical 

levels of greenhouse gases in the atmosphere for western Joshua tree survival. This criterion 

is also dependent on models of the predicted climate refugia category. 

▪ A large and genetically representative distribution of western Joshua tree is permanently 

protected and managed to maximize ecological function for the species, and its co- 

occurring native species. This criterion is dependent on science regarding western Joshua 

tree population genetics and on models of the predicted climate refugia category. The 

target for this criterion is 70 percent of priority conservation lands, as identified through 

Management Action LC&M 1, “Identify Priority Conservation Lands,” across the full range of 

western Joshua tree in California by 2033. 

▪ Cooperative multiagency strategies are in place to reduce fire risk, aggressively fight 

wildland fires that threaten western Joshua trees, and fully fund restoration plans that will 

be implemented in response to wildland fires that kill a demographically significant number 

of western Joshua trees. 

▪ A program to monitor and assess western Joshua tree population status based on science 

has been developed and adopted, and assessments under this program demonstrate that 

western Joshua tree is sustainable in California for the foreseeable future. 
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5.3.2 Effectiveness Criteria for the Conservation Plan and the Western 

Joshua Tree Conservation Fund 

▪ Initial draft priority conservation areas have been identified by December 2025. 

▪ Every 2 years, beginning in 2026 (Fish & G. Code, § 1927.8, subd. (a)), the acreage of 

priority conservation lands preserved in perpetuity is greater than in the prior 2-year review 

period. CDFW will first focus on protecting priority conservation lands identified via 

Management Action LC&M 1, “Identify Priority Conservation Lands.” CDFW will seek to 

protect an additional 3 to 5 percent of occupied western Joshua tree range every 2 years 

until the effectiveness criteria related to land protection for conservation of western Joshua 

tree in California are achieved. 

▪ Conservation lands that are protected via the Conservation Fund have an endowment 

that is sufficient to fund management to maximize ecological function for the species and 

its co-occurring native species in perpetuity. 

▪ At least one USFWS-approved written MOU or other written collaboration agreement has 

been established on federal land that protects and safeguards priority conservation lands 

representing at least 10 percent of occupied western Joshua tree range by 2033. 

▪ At minimum, one written MOU or other written collaboration agreement incorporating co- 

management principles has been established between CDFW or other land managers and 

California Native American tribes by 2028. 

▪ As measured every 2 years, more local jurisdictions have incorporated the Conservation 

Plan’s A&M measures into adopted plans and policies. 

▪ CDFW, local fire departments, CAL FIRE, and federal agencies have developed and 

implemented guidelines for avoiding direct impacts on western Joshua trees during 

wildland fire suppression and control activities, for fuel treatment implementation, and for 

preventing accidental ignition of fires during other activities, such as construction and 

recreation. Local fire departments in the geographic focus area, CAL FIRE, and federal 

agencies have entered into agreements with CDFW to implement the guidance. The 

number of jurisdictions implementing the guidelines increases every 2 years. 

The preliminary criteria listed above are intended to help CDFW evaluate whether 

management actions are resulting in long-term conservation of the species. If they are not, it 

may be necessary to determine if and how the management actions should be modified or 

replaced. 

As ongoing research develops metrics for demonstrating long-term persistence of western 

Joshua tree in California in the face of climate change, some effectiveness criteria may be 

modified or added when the Conservation Plan is reviewed and updated. 
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These initial effectiveness criteria help determine how successful implementing these important 

actions have been to conserve the species. These criteria will be used to determine if 

administration of the Western Joshua Tree Conservation Fund, development and execution of 

written interagency agreements or written MOUs with land management entities, and other 

actions are effective at achieving the vision, purpose, and objectives of the Conservation Plan. 

 

5.4 PRIORITY MANAGEMENT ACTIONS FOR MANAGEMENT UNITS 

Management units are outlined and delineated in Section 4.4, “Management Units,” based on 

criteria for expected climate conditions, quality of habitat, existing management authorities, 

and land ownership. Organizing the landscape into management units based on these 

characteristics of the landscape will help guide the application of the Conservation Plan’s 

management actions. 

Although the management actions described in this chapter (which are summarized in Table 

5-2 below) could apply to any management unit, certain management actions are 

recommended as priorities for specific management units (Table 5-3). For example, regardless 

of habitat conservation value, the management actions in Tribal Land units will prioritize 

establishing co-management principles and mutually defining elements of co-management. 

Some management actions could be applied throughout the species range without 

prioritization by management units. For example, conducting research and gathering 

information will help inform management in all management units in the future. Conducting 

education and outreach will similarly help educate the public and improve management in 

all management units. 
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Table 5-2 Summary of Management Actions 

Management Action Abbreviation Management Action Title 

A&M 1 Avoid Direct and Indirect Impacts 

A&M 2 Minimize Direct and Indirect Impacts 

A&M 3 Minimize Impacts from Wildland Fire and Fire Management 

LC&M 1 Identify Priority Conservation Lands 

LC&M 2 Protect Priority Conservation Lands 

LC&M 3 Manage Conservation Lands 

LC&M 4 Restore and Enhance Habitat 

LC&M 5 Establish Seed Banks and Nurseries 

TCM 1 Establish Co-Management Principles 

TCM 2 Mutually Define Elements of Co-Management 

R&I 1 Continue Research and Information Development 

E&A 1 Support Education and Outreach 

Source: Compiled by Ascent in 2024. 

 

 

Table 5-3 Priority Management Actions for Western Joshua Tree Management Units 

by Conservation Value Category and Predicted Climate Refugia 
 

 

Management 

Unit Type1 

 

Ecologically Core 

and Intact 

Predicted Climate 

Refugia Category 2 in 

Ecologically Core and 

Intact 

Moderately 

Degraded and 

Highly Converted 

Predicted Climate 

Refugia Category in 

Moderately Degraded 

and Highly Converted 

 

Wilderness 

A&M 33 

LC&M 33 

LC&M 43 

 

A&M 33 
LC&M 33 

LC&M 53 

LC&M 14 

LC&M 33 

LC&M 53 

 

Preservation 

with Light 

Recreation/ 

Other Use 

A&M 1 

A&M 2 

A&M 3 

LC&M 3 

LC&M 4 

LC&M 5 

 

 
A&M 1 

A&M 2 

A&M 3 

 

 
LC&M 3 

LC&M 4 

LC&M 5 

LC&M 14 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 

 

 

Defense 

LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 
LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 
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Management 

Unit Type1 

 

Ecologically Core 

and Intact 

Predicted Climate 

Refugia Category 2 in 

Ecologically Core and 

Intact 

Moderately 

Degraded and 

Highly Converted 

Predicted Climate 

Refugia Category in 

Moderately Degraded 

and Highly Converted 

 

 

 

 

Tribal Land 

TCM 1 

TCM 2 

A&M 1 

A&M 2 

A&M 3 

LC&M 3 

LC&M 4 

LC&M 5 

 

 

TCM 1 

TCM 2 

A&M 1 

A&M 2 

A&M 3 

 

 
TCM 1 

TCM 2 

LC&M 3 

LC&M 4 

LC&M 5 

TCM 1 

TCM 2 

LC&M 14 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 

 

 

Mixed Use 

LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 
LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 

 

 

Little or No 

Protection 

LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 

 
LC&M 1 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

E&A 1 

LC&M 14 

LC&M 2 

LC&M 3 

LC&M 4 

LC&M 5 

A&M 1 

A&M 2 

A&M 3 
1 Although actions described in this chapter can be applied to any management unit, the actions listed in this table identify the 

highest priority management actions for each unit. 

2 Recommendations for the predicted climate refugia category can be applied to any unoccupied future suitable habitat 

category that is identified. 

3 Management activities on conservation lands may be allowed in wilderness areas or may be limited by the administering 

agency to protect wilderness values. 

4 If priority conservation lands are identified in the predicted climate refugia category that is present within moderately 

degraded or highly converted land, management should prioritize avoiding and minimizing impacts. 

Source: Compiled by Ascent in 2024. 

 

In ecologically core and intact habitat that currently have land protections (i.e., Wilderness, 

Preservation with Light Recreation/Other Use), avoiding and minimizing impacts should be 

prioritized. Because management actions in wilderness areas are limited to protecting 

wilderness values, coordination with BLM, USFS, and NPS will be imperative. In addition, these 

areas should prioritize identifying, protecting, restoring, and managing priority conservation 

lands (Actions LC&M 3, LC&M 4, and LC&M 5), including collecting seed when appropriate. In 

Tribal Land units, management should follow recommendations for Wilderness and 

Preservation with Light Recreation/Other Use units, as well as implementing tribal focused 

management actions. In ecologically core and intact habitat that do not currently have 

protection or have minimal land protections (i.e., Little to No Protection, Mixed Use, and 
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Defense), management should focus on identifying, protecting, and managing priority 

conservation lands and avoiding and minimizing impacts. 

Although some lands are classified as ecologically core and intact habitat in the ecoregional 

assessment, there may be opportunities in these areas to benefit from restoration based on 

finer-scale and site-specific assessments for specific projects or site-scale planning decisions 

(Randall et al. 2010). This would be determined on a site-by-site basis. 
 

 

 
Source: Jeb Bjerke, California Department of Fish and 

Wildlife. 

Within the moderately degraded or highly 

converted habitat that have minimal to no 

land protections (i.e., Little to No Protection, 

Mixed Use, Defense units), management 

should focus on identifying, protecting, 

managing, and restoring priority conservation 

lands and avoiding and minimizing impacts. 

For the Little to No Protection units categorized 

as moderately degraded or highly converted 

habitat, education and awareness should also 

be prioritized. In areas of moderately 

degraded or highly converted habitat that have land protections (i.e., Wilderness, 

Preservation with Light Recreation/Other Use), management should focus on identifying, 

protecting, managing, and restoring priority conservation lands and avoiding and minimizing 

impacts. To protect wilderness values, some actions may not be allowed or may be limited in 

Wilderness units by the administering agency. In Tribal Land units, management should follow 

recommendations for Wilderness and Preservation with Light Recreation/Other Use units, as 

well as implementing tribal focused management actions. 

Management of land in the predicted climate refugia category within ecologically core or 

intact habitat that have minimal or no protections (i.e., Little to No Protection, Mixed Use, and 

Defense units) should prioritize identifying, protecting, managing, and restoring priority 

conservation lands. Management units containing land in the predicted climate refugia 

category in ecologically core or intact habitat with land protections (i.e., Wilderness, 

Preservation with Light Recreation/Other Use) should prioritize avoidance or minimizing 

impacts to the greatest extent feasible. In Tribal Land units, management should follow 

recommendations for Wilderness and Preservation with Light Recreation/Other Use units, as 

well as implementing tribal focused management actions. 

There may be areas that are degraded but have land in the predicted climate refugia 

category, so it should be determined whether restoring these areas would further the 

conservation of the species. Management should prioritize avoiding and minimizing impacts 
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on any priority conservation lands within degraded areas, or priority conservation lands that 

contain minimal or no protections that are also within the predicted climate refugia category. 

The recommendations for areas in the predicted climate refugia category also apply to land 

within the unoccupied future suitable habitat category where western Joshua trees could 

naturally disperse (Shryock et al. forthcoming). 

In addition, opportunities for assisted migration in areas that are currently unoccupied by 

western Joshua tree but are potentially suitable for the species and modeled as future climate 

refugia should receive further evaluation if scientific evidence supports its feasibility and 

effectiveness. Assisted migration may have conservation value if questions about its 

effectiveness for species conservation are resolved, costs become feasible, and the owners 

and managers of receiving land are supportive. 
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Introduction 
The California Department of Fish and Wildlife (CDFW) developed this document to 

provide guidance on how and when to relocate western Joshua trees (Yucca 

brevifolia) in order to minimize impacts to populations, prevent habitat fragmentation, 

and preserve connectivity corridors for gene flow and pollinator migration. 

The Guidelines section of this document discusses the circumstances in which CDFW 

would consider including permit conditions requiring relocation of one or more western 

Joshua trees under the Western Joshua Tree Conservation Act (WJTCA). The Protocol 

section of this document provides a summary of best practices for relocating western 

Joshua trees and increasing the survival rate of relocated (salvage) western Joshua 

trees. Information on post-relocation maintenance, monitoring, and reporting is also 

provided. This document will be updated as needed based on the best scientific 

information available. 

Western Joshua Tree Conservation Act Relocation Provisions 
Section 1927.3, subdivision (a)(4)(A) of the California Fish and Game Code gives CDFW 

authority to require WJTCA incidental take permittees to relocate one or more western 

Joshua trees. Furthermore, pursuant to that subdivision, where relocation is required, 

permittees must implement reasonable measures required by CDFW to facilitate the 

successful relocation and survival of salvage trees. Relocation is deemed successful 

where the health of a salvaged western Joshua tree is stable or improving without any 

supplemental care after the post-relocation maintenance period. The relocation 

measures shall include but are not limited to: 

1. A requirement that the salvage trees are placed in locations and with proper 

orientation to improve their chances of survival. 

2. A requirement that salvage trees are relocated at a time that maximizes their 

chances of survival when feasible. 

3. A requirement that a desert native plant specialist be onsite to oversee 

relocation. 

Fish and Game Code section 1927.3, subdivision (a)(4)(B) states that CDFW may limit 

relocation requirements to certain size classes of trees. 

This document is intended to fulfill the requirement of Fish and Game Code section 

1927.3, subdivision (a)(4)(C) that by July 1, 2024, CDFW adopt guidelines and relocation 

protocols, developed in consultation with desert native plant specialists, based on the 

best available science, to relocate western Joshua trees successfully. Pursuant to Fish 

and Game Code section 1927.3, subdivision (g)(1), the permittee shall be legally 

responsible for ensuring the measures included in its WJTA ITP are implemented 

consistent with these guidelines. The permittee may, however, contract with the 

landowner of the relocation site(s) to conduct the post-relocation maintenance and 

monitoring activities required under its WJTCA ITP. 
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Subdivision (g)(2) of that section further states, “[u]nless specifically required by written 

agreement, a landowner that agrees in writing to allow western Joshua trees to be 

relocated onto land it owns shall not be liable for the continued survival of the western 

Joshua trees, shall not be required to manage or maintain the translocated western 

Joshua trees, and shall not be required to change existing land use practices, provided 

that the land use practices do not result in the taking, possession, sale, or further 

translocation of the western Joshua trees.” While landowners accepting salvage trees 

are not responsible for maintaining the trees or otherwise ensuring the trees’ continued 

survival, it is important to note that import, export, take, possession, purchase, and sale 

of salvage trees or any part or product thereof, is prohibited, except as authorized 

pursuant to the WJTCA. 

The WJTCA also requires CDFW, by December 31, 2024, to prepare a Western Joshua 

Tree Conservation Plan in collaboration with the Fish and Game Commission, other 

governmental agencies, California Native American tribes, and the public and to 

incorporate in the plan, among other provisions, protocols for the successful 

relocation of Western Joshua trees. The Commission will then consider the plan and 

take final action on the conservation plan by June 30, 2025. During the one-year period 

between implementation of the July 1, 2024, relocation standards and finalization of the 

Western Joshua Tree Conservation Plan by June 30, 2025, CDFW will have an 

opportunity to supplement the collection of best available science and recommend 

appropriate amendments as part of the Commission’s process of considering and 

taking final action on the Conservation Plan. These guidelines will be incorporated by 

reference into the Western Joshua Tree Conservation Plan. 

Definitions 
The following definitions are used in this document: 

Bare root relocation – method for relocating a living western Joshua tree by 

excavating around the root ball of the tree to dislodge the tree from the ground. 

Any relocation method other than tree spade relocation (defined below) is 

considered bare root relocation for the purposes of this document. 

Containerize – to place a salvage tree into a container, such as a plastic pot or tree 

box, for temporary storage. 

Project site – the area(s) where project activities are expected to occur (e.g., 

access, staging, construction, etc.) 

Recipient site – a salvage tree’s (defined below) final planting location. 

Relocation – the removal of a living western Joshua tree from the ground and 

transplantation back into the ground at another location (referred to as a recipient 

site). 

Relocation area – an area with one or several recipient sites. 
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Retained tree – a living western Joshua tree that is located within the project site, 

may be avoided or minimally impacted by the project and will therefore not be 

relocated. 

Root ball – a mass of soil that contains concentrated roots growing from the base of 

the stem of a western Joshua tree. 

Salvage tree – a living western Joshua tree that is being, or has been, relocated. 

Each western Joshua tree stem or trunk arising from the ground shall be considered 

an individual tree, regardless of its proximity to any other western Joshua tree stem 

or trunk. 

Size Class A – a western Joshua tree that is less than one meter in height. 

Size Class B – a western Joshua tree that is one meter or greater, but less than five 

meters in height. 

Size Class C – a western Joshua tree that is five meters or greater in height. 

Tree spade – a specialized piece of heavy equipment that consists of hydraulically 

controlled spade blades that can encapsulate the root ball of a salvage tree, as 

well as adjacent soil. 

Tree spade relocation – method for relocating a living western Joshua tree by using 

a tree spade to dig, transport, and replant a western Joshua tree and its root ball. 

Best Available Science on Relocation 
There are many accounts of successful western Joshua tree relocation (i.e., stable or 

increasing signs of tree health without any supplemental care after a period of 

maintenance), but little scientific research has been done to compare the relative 

success rates for different relocation techniques. Rather, most relocation efforts that 

monitor salvage western Joshua tree survivorship evaluate only one method of 

relocation (i.e., using hand tools for small trees and/or excavators or tree spade for 

large trees) (Wagner 2018, Balogh 2019, City of Palmdale 2024). The best available 

scientific information on how to achieve success when relocating western Joshua trees 

therefore comes from the experience of experts working in the field of restoration and 

Joshua tree relocation. In Bainbridge (2007), the author offers advice on relocating 

Joshua trees and other salvaged succulents, such as cacti and shrubs, based on his 

expertise and knowledge. The National Park Service (NPS) (Goodwin 2024) and a tree 

transplanting expert (Reynolds 2024) also provided CDFW with information relevant to 

the development of this document. 

In addition, CDFW reviewed the results of known relocation projects. Bainbridge (2007) 

states that “Joshua trees often transplant well but require intensive aftercare and 

irrigation[.]” Bainbridge suggests that relocation is best done with machinery, but hand 

tools can also be used. Front loaders, excavators, and hydraulic tree spades are useful. 
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Tree spades work best in silty or sandy soils but using them is difficult in rocky soils. 

Salvaged trees can be placed in containers or immediately replanted but should be 

protected as much as possible from drying winds, heat, and sun. Bainbridge (2007) also 

mentions that yucca, such as western Joshua trees, seem to survive better if replanted 

in the same orientation they grew. Overall, Bainbridge (2007) shows the survival rates for 

salvage trees can be improved if the relocation work is timed carefully, the trees are 

handled gently, and there is good aftercare and irrigation in a holding facility or at the 

recipient site. Goodwin (2024) and Reynolds (2024) suggest that minimizing disturbance 

to the root ball and adequate care after trees have been relocated are the most 

important factors for successful relocation. Tree spade relocation of western Joshua 

tree minimizes impacts to roots and can have a success rate of greater than 90% with 

sufficient aftercare (City of Palmdale 2024, Goodwin 2024, Reynolds 2024). Bare root 

relocation of western Joshua tree causes more damage to roots and is reported to 

have a success rate of approximately 50-90% even with sufficient aftercare, based on 

preliminary findings of a monitoring period of 1-3 years (Goodwin 2024, Reynolds 2024). 

Beyond the initial 3-year monitoring period, however, success rates can decline 

(Graver 2024). This document describes additional methods that can be used to aid 

long-term survival and improve chances of reproduction events. However, there is no 

foolproof method that guarantees relocation success, and some mortality is always 

expected to result. Therefore, relocation is considered a method to minimize impacts to 

western Joshua tree populations, rather than a substitution for mitigation through the 

payment of fees. 

The size and growth pattern of a western Joshua tree may also present additional 

challenges. Small trees, especially those salvaged through the bare root method, 

experience higher rates of mortality even with sufficient aftercare (Goodwin 2024). And, 

though it may be possible to relocate western Joshua trees over 7 meters in height, tree 

spades may be unable to sufficiently encapsulate the root ball for trees of this size 

(Reynolds 2024). These trees may also be difficult to stabilize to withstand high wind 

speeds after being relocated. Dense, clonal reproduction can also affect relocation 

success. Separating smaller trees from larger, parent trees that are connected through 

rhizomes below ground can result in higher mortality rates for those smaller trees 

(Goodwin 2024, Graver 2024). 

Guidelines 

Relocation Requirement Considerations 
CDFW will determine whether relocation will be required under a WJTCA incidental take 

permit (ITP) during the permit application review process. Factors that CDFW may 

consider in making this determination for each project site include the following: 

• Number of trees to be lethally taken (greater than 20 trees removed); 

• Area of impacted western Joshua tree habitat within a project site (greater than 

20 acres impacted); 
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• Avoidance and minimization measures proposed by the applicant to reduce 

project impacts to western Joshua tree; 

• Quality of habitat on, and adjacent to, the project site (e.g., ecologically core or 

intact); 

• Overall population health on the project site (e.g., declining versus stable or 

increasing); 

• Whether the project is within predicted climate refugia for western Joshua tree. 

• Extent of permanent project impacts; 

• Density of clonal growth; and 

• Anticipated temporal impacts of a project including operation or maintenance 

activities, where applicable. 

When CDFW staff determine that a WJTCA ITP will require relocation of western Joshua 

trees, the applicant will develop a Relocation Plan for CDFW approval, including the 

number of trees to be relocated and the method(s) for relocation. Applicants will 

calculate the number of trees to be relocated based on the number of trees that will 

be lethally taken as confirmed by the approved census. The number of trees to be 

relocated will be based on the expected rate of relocation success for each method 

used, as well as the size class of each tree proposed for relocation, as explained below: 
 

 Bare root relocation1 Tree spade relocation2 

Size Class A (<1 m) 30% 15% 

Size Class B (≥1m and <5) 20% 10% 

Size Class C (≥5m) 10% 5% 

Table 1. Recommended western Joshua tree Relocation Percentages 

The number of trees in each size class recommended for relocation under a WJTCA ITP 

should be rounded to the nearest whole number and be greater than zero, provided at 

least one tree in that size class will be lethally taken. Because tree spade relocation has 

a higher expected success rate than bare root relocation, the relocation of fewer trees 

is required to minimize project impacts and offset the expected mortality of salvage 

trees where the tree spade method is used. See “WJT Salvage Requirement Calculator 

spreadsheet” for assistance in calculating salvage tree numbers using a combination of 

methods. 

 

 

 

 

1 When conducted in accordance with this document, the expected success rate of bare root relocation is 

between 50 and 90 percent (Goodwin, J. 2024. Joshua Tree National Park. Discussion with J. Goodwin, 

Vegetation Branch Manager. in.; Reynolds, D. 2024. The Landscape Center. Discussion with D. Reynolds, 

Project Manger/ISA Certified Arborist. in.). 
2 When conducted in accordance with this document, the expected success rate of tree spade relocation 

is greater than 90 percent (Goodwin, J. 2024. Joshua Tree National Park. Discussion with J. Goodwin, 

Vegetation Branch Manager. in.; Reynolds, D. 2024. The Landscape Center. Discussion with D. Reynolds, 

Project Manger/ISA Certified Arborist. in.; City of Palmdale. 2024. Report of the City of Palmdale Joshua 

tree preservation program.). 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224033
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Example: 

Project A is expected to cause lethal take of 200 western Joshua trees: 100 Class A 

trees, 70 Class B trees, and 30 Class C trees. 

• If the bare root relocation method is used, the Relocation Plan should propose 

relocating 47 trees: 30 Class A trees, 14 Class B trees, and 3 Class C trees. 

• If the tree spade relocation method is used, the Relocation Plan should propose 

relocating 24 trees: 15 Class A trees, 7 Class B trees, and 2 Class C trees. 

• If a combination of methods is used, one example of mixed methods may 

include: 

o Tree Spade: 10 Class A, 5 Class B, 1 Class C and, 

o Bare Root: 10 Class A, 4 Class B, 1 Class C 

An approved Relocation Plan is an attachment to the WJTCA ITP and any changes 

after issuance of the associated WJTCA ITP will require amendment of the permit. If the 

permittee later wishes to relocate or remove any western Joshua tree that has been 

relocated on-site, the permittee must apply for a new WJTCA ITP. 

Adjustments to Requirements 
Upon review of a Relocation Plan, CDFW may, in its discretion, adjust the number of 

trees in a size class that must be relocated, including at the request of an applicant. 

Factors that may weigh in favor of an adjustment to the number of trees within a 

specific size class that must be relocated include: 

• A higher number of trees in a different size class will be relocated; 

• Trees that will be retained in place that will be minimally impacted; 

• The size and physical characteristics of the available recipient sites, including 

available capacity for additional trees; 

• The composition of the soil/substrate and feasibility of the proposed relocation 

method; 

• The overall health of the western Joshua trees to be impacted; and 

• The overall health of the western Joshua tree population around the project site. 

 

Where avoidance and relocation are not feasible (for example, when there are 

an extensive number of trees), revegetation and/or restoration of habitat can be 

utilized to minimize impacts.  Revegetation and/or restoration undertaken pursuant 

to an existing statutory scheme requiring success criteria, monitoring, and financial 

assurances to ensure completion of the revegetation and/or restoration can satisfy 

this management action. 
 

Relocation Areas 
The applicant should identify one or more relocation areas in the proposed Relocation 

Plan they submit to CDFW for approval. The permittee should first evaluate if salvage 

Formatted: Not Expanded by / Condensed by 
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bullets or numbering
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trees can be relocated on the project site and if any project design modifications can 

be made to accommodate salvage trees on site. 

If salvage trees cannot be relocated on the project site, the permittee must propose 

one or more off-site relocation areas that can accept trees designated for relocation. 

Off-site relocation areas must be within occupied western Joshua tree habitat that has 

been degraded by impacts (e.g., human, wildfire). If available, priority should be given 

to relocation areas located within local preserves, parks, land trusts, and conservancies. 

Salvage trees should not be relocated where relocation activities could disrupt existing 
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ecosystem processes, the genetic integrity of healthy western Joshua tree populations 

or the natural communities upon which they depend. Each salvage tree should be 

relocated as close to its original location as is possible. Criteria for selecting off-site 

relocation areas include: 

• In a natural vegetation community that supports western Joshua trees; 

• Within 16 kilometers of the salvage tree’s original location; 

• Within 152 meters of the salvage tree’s original elevation; and 

• Occupied habitat that has been previously impacted by wildfire or human 

activities that have led to the removal or death of western Joshua trees. 

Relocation areas that do not meet the criteria listed above may be approved by CDFW 

on a case-by-case basis. 

Once an off-site relocation area has been identified, the permittee must provide CDFW 

with written permission from the landowner of the proposed relocation area(s) 

confirming that the permittee will have site access to implement the maintenance and 

monitoring measures required under the WJTCA ITP. The landowner must also confirm in 

writing that CDFW staff may access the property to conduct compliance inspections in 

accordance with the measures outlined in the WJTCA ITP. 

This document does not provide guidance regarding how to implement or support the 

assisted migration of western Joshua tree. At this time there is insufficient research 

published on the geographic boundaries of genetically distinct populations and/or 

climate adaptive traits within populations that may be suited for assisted migration to 

expand western Joshua’s tree’s range or assisted geneflow to enhance a population’s 

ability to adapt to climate change impacts. Assisted migration, assisted geneflow, 

and/or boundaries of genetically distinct populations may be discussed in future 

amendments to this document. 

Relocation Plan 
Where relocation is required, a Relocation Plan must be approved by CDFW prior to the 

issuance of an WJTCA ITP. The Relocation Plan may combine bare root and tree spade 

relocation methods and must include the following information: 

• The contact information and qualifications of the desert native plant specialist(s) 

overseeing relocation; 

• The date range when trees will be relocated. If salvage trees will be temporarily 

stored in containers, the plan must indicate when the trees will be replanted; 

• The landowner’s name, location name, and address or APN for each relocation 

area property; 

• If salvage trees will be relocated outside of the project site, a signed, written 

statement from the owner of each relocation area granting permittee permission 

to relocate salvage trees to the relocation area property and access to 

implement any maintenance and monitoring measures; 
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• The unique identifier, size class, planned and contingency relocation methods, 

current and recipient site GPS coordinates (latitude/longitude in decimal 

degrees), overall health of each tree, signs of pest/human damage (if any), and 

a photo of each tree to be relocated, (see the census instructions for submitting 

photographs); 

• If utilizing multiple receiver sites, the permittee must document the receiver site 

where each tree will be relocated using the unique identifier and recipient site 

coordinates; 

• If tree spade relocation is proposed, additional trees must be identified for 

relocation as a contingency in case the tree spade relocation method is 

impractical due to rocky terrain or other issues. The number of additional trees 

that must be identified will vary on a project-by-project basis. The information 

described above must be provided for each additional contingency tree; and 

• Any other pertinent information regarding relocation operations. 

Each permittee may, but is not required to, use CDFW’s Relocation Plan template and 

spreadsheet, so long as the permittee’s proposed Relocation Plan contains all the 

required information set forth above. Any questions regarding the development of the 

Relocation Plan should be discussed with CDFW staff prior to submittal in order to avoid 

project delays. 

Protocol 

Pre-Relocation 

Selecting Trees for Relocation 

Western Joshua trees that are in good health should be prioritized for relocation. 

Indications that a tree is in good health include where 60% or more of the tree’s 

branches are living; minimal pest damage (no or few bore holes and/or less than 25% 

periderm [bark] stripping); recent signs of unrestricted hard growth; recent signs of 

flowering events, and/or strong vigor. Where a tree is greater than 7 meters in height, its 

size may limit its ability to be successfully relocated. Therefore, healthy salvage trees 

between 5-7 meters in height should be prioritized within Size Class C. 

Siting 

Trees identified for relocation should be clearly flagged or marked with a unique 

identifier and the recipient site should be identified before tree removal begins. 

Preferred and contingency methods for each relocation should also be identified (e.g., 

bare root relocation versus tree spade relocation) in advance. Each recipient site 

should be compatible with the corresponding salvage tree’s relocation method (see 

Tree Spade Relocation under Digging/Tree Removal section below). The recipient site 

location should also be recorded using a Global Positioning System (GPS) unit and 

marked with pin flags or wood stakes that are clearly labeled with the unique identifier 

of the corresponding salvage tree. The permittee should identify a recipient site for 

each salvage tree that is: accessible for relocation and irrigation equipment, such as 

https://wildlife.ca.gov/Conservation/Environmental-Review/WJT/Permitting/Census-Instructions#photo
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224035
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224034
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water trucks or trailers; provides or enhances connectivity corridors; and mimics the 

density of the surrounding WJT population and is located at least 4.5 meters from the 

nearest western Joshua tree. If possible, recipient site locations should be chosen at 

random and be spatially balanced throughout the relocation area. Geographic 

Information System (GIS) tools can assist with this process. 

Timing 

When feasible, western Joshua trees should be relocated at a time that maximizes their 

chance of survival. (Fish & G. Code, § 1927.3, subd. (a)(4)(A)(ii).) The optimal time to 

relocate trees occurs in the fall when heat/drought stress is low and roots have 

adequate time to reestablish before the onset of hot, dry summer conditions. For bare 

root relocation, winter is a suboptimal but acceptable time to relocate trees but 

provides less time for roots to re-establish and may result in lower rates of survival. For 

tree spade relocation, there is a wider range of suboptimal but acceptable times to 

relocate trees because this method results in less root exposure and potential water loss 

through evapotranspiration as compared to bare root relocation. Relocating when 

trees are exposed to hot conditions for an extended period, should be avoided. 

Bare Root Relocations 
 

Winter Spring Summer Fall 

OK Avoid Avoid Preferred 

Tree Spade Relocations 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

OK OK OK OK Avoid Avoid Avoid OK OK Prefer Prefer Prefer 

Pre-Relocation Watering 

In preparing for relocation, both the salvage trees and the recipient sites should be 

watered 24-48 hours in advance. An earthen berm 4-6 inches in height should be 

created around the trees and recipient sites to create water basins that ensure water 

saturates the soil around the root ball and recipient site. For bare root relocations, the 

perimeter of the berm should be no less than 24 inches from the base of the trunk. For 

tree spade relocations, the size of the berm should be slightly wider than the width of 

the tree spade to be used on that individual. The water basins should be filled with 

water to just below the top of the berm twice and allowed to fully drain between 

fillings. Root stimulant additives such as vitamin B1 and rooting hormone may assist in 

root regeneration but are not required. Root stimulant additives should be utilized 

according to product label recommendations. 

Orientation 

Prior to relocation, using a compass set to the correct declination, mark the north side 

of the tree identified for relocation with a water-based tree marking paint or other 

CDFW-approved means in a place that will not be impacted or obscured during 
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relocation operations (e.g., a small paint mark on the trunk 12 inches above ground 

level or ribbon tape tied to one of the branches on the north side of the tree). When 

setting a salvage tree in a recipient site, best efforts should be made to place the tree 

in its original orientation; however, this may be not be possible based on the terrain of 

the recipient site. 

Other Pre-Relocation Precautions 

• Relocation operations should adhere to the American National Standards 

Institute Z133 Safety Requirements for Arboricultural Operations. 

• Permittees should obtain all information necessary to avoid existing underground 

infrastructure at salvage and recipient sites prior to relocation (see Underground 

Service Alert of Southern California (DigAlert)). 

• To prevent the spread of invasive species and pathogens, digging equipment 

should be clean and free from dirt and debris and sanitized with a 10% bleach 

solution prior to arriving at the site where trees will be salvaged. 

• Depending on the method used, tree limbs may need to be trimmed to facilitate 

relocation. Limbs should only be trimmed as necessary to facilitate relocation. 

Relocation 

Digging/Tree Removal 

If trees are in close proximity to each other (less than 18 inches apart at the bases of 

their trunks), all efforts should be attempted to relocate the trees together to avoid 

separation of trees that are connected through rhizomes below ground. 

Bare root removal by hand – Relocations using only hand tools should only be done for 

trees that are less than 1 meter in height. The root ball and surrounding soil should be 

salvaged in a way that keeps the root ball as intact as possible. This can be 

accomplished by excavating a circular trench 10-12 inches deep, 1-2 feet from the 

base of the trunk. Once the trench is complete, hand tools should be used to undercut 

the root ball and sever the roots below. Only apply as much lateral pressure to the tree 

as necessary to expose roots for severing with hand tools. The cut surfaces on roots 

should be kept small to minimize root dieback and exposure to soil-borne pathogens. 

Bare root removal by (non-tree spade) heavy equipment/excavator – As with bare root 

removal by hand, the root ball and surrounding soil should be salvaged in a way that 

keeps the root ball as intact as possible. There are different ways to accomplish this 

using an excavator, depending on the tree’s size, soil conditions, and other factors. For 

trees that are less than 1 meter in height, an excavator with a bucket attachment at 

least 24 inches in width can be used to extract the tree and root ball in one scooping 

motion. The equipment operator should minimize incidental damage to the 

aboveground portion of the tree to the greatest extent possible. Root balls should be 

handled with care when they are unloaded from the bucket. For trees that are 1 meter 

or greater in height, a trench 18-24 inches deep should be excavated 2 feet from the 

base of the trunk. If the soil around the root ball stays intact and does not show signs of 

https://www.digalert.org/
https://www.digalert.org/
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fracturing, the tree should be firmly rigged to the rounded exterior of the bucket using 

nylon straps at least 4 inches in width (Figure 1). Additional cloth padding may be 

placed around the straps to prevent damage to the periderm. Straps should be rigged 

at multiple points along the main trunk of the tree to prevent excessive swinging once 

freed from the soil. Once firmly rigged, the root ball should be undercut using hand tools 

as safely as possible until all or most of the roots are severed. Snapping roots should be 

minimized, as much as possible. 

If the soil around the root ball does not hold together and shows signs of fracturing and 

instability when excavating the trench, as is common in sandy soils, the excavator 

should be used to undercut the root ball as much as possible without causing the tree 

to fall freely to the ground. 

The tree should then be rigged to the bucket attachment using the methods described 

above and gentle but increasing lateral pressure should be applied to the tree to 

dislodge the root ball and lay the tree down. Once the tree is resting on the ground, the 

straps may need to be adjusted in order for the tree to be picked up by the excavator. 

Trees removed from the ground using the bare root method should be replanted or 

containerized within 24 hours of removal. 
 

Figure 1 – Bare Root Removal: Removing soil around the root ball of a salvage tree using 

hand tools (left). Salvage tree being removed from the ground by an excavator (right). 

(Photo credit: National Park Service) 

 

 

Tree spade relocation – Tree spades come in different sizes based on the width of the 

soil surface that they can encapsulate (Figure 2). Tree spades can be used to relocate 
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trees of most sizes. However, they are not recommended for trees over 7 meters in 

height due to stabilization issues during high-speed wind events after relocation. 

The following steps must be carried out sequentially, in a timely manner, and 

thoughtfully. Each western Joshua tree and corresponding recipient site should be 

evaluated for tree spade acceptability prior to digging. The desert native plant 

specialist should evaluate soil conditions to assess whether large rocks or boulders may 

prevent tree spade blades from fully encapsulating the root ball. This may be apparent 

by scanning the surface of the surrounding area or reviewing existing soil maps (see 

“Shallow Excavation Ratings” on NRCS Web Soil Survey: 

https://websoilsurvey.nrcs.usda.gov/app). Tree limbs may be trimmed only where 

necessary to allow the tree spade blades to fully close around the tree. The tree spade 

size should be selected to ensure the blades do not come within 18 inches of the base 

of the trunk at ground level. Recipient sites should be dug immediately before, or no 

more than 4 hours prior to, tree extraction to prevent the soil from drying out and 

collapsing. Excavated recipient site dirt should be used to backfill the tree removal site 

where available. Open pits should be flagged with stakes and high-visibility ribbon tape 

and temporary fencing should be installed around any unattended open pits to 

prevent people or animals from falling in. 
 

Figure 2. A salvage tree being removed from the ground using a tree spade (Photo 

credit: National Park Service). 

https://cdfw.sharepoint.com/teams/WildlifeWJT-MitPlan/Shared%20Documents/Permitting%20Options/In%20Lieu%20Fee%20Permit/Relocation%20Guidelines%20and%20Protocol/NRCS%20Web%20Soil%20Survey
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Transporting Trees 

If salvage trees are not going to be transported to recipient sites by hand or by the 

equipment used to extract the tree (e.g., by truck or trailer), precautions must be taken 

to avoid damage to the tree and root ball. Root balls should be loosely wrapped in 

burlap and kept moist during transport. Salvage trees should be supported at all times 

and not dropped or thrown. Salvage trees should be securely transported upright or at 

a slight angle. Salvage trees may touch other salvage trees during transport, but they 

should not be stacked or otherwise fully supported by other salvage trees. Salvage trees 

should be positioned in transport vehicles in a way that minimizes branch 

entanglement. 

Planting Methods 

Bare root relocations - The width of each recipient site hole should be approximately 12 

inches greater than the width of the root ball. Root balls should fit snugly within their 

recipient holes to avoid stabilization issues. The depth of recipient sites holes should be 

2-4 inches less than the height of the root ball to account for settling. If recipient site 

holes are dug too deep, they should be backfilled and compacted by foot or using 

hand tools. Salvage trees should be placed as close to their original orientation as the 

terrain will allow. Salvage trees should be supported when lowered into holes. Holes 

should be simultaneously backfilled with soil and water to eliminate air pockets and 

voids. Soil should be lightly compacted by foot or using hand tools. 

Tree spade relocations - The salvage trees should be placed as close to their original 

orientation as the terrain will allow. If needed, soil should be backfilled and lightly 

compacted by foot or using hand tools to meet the grade of the surrounding soil 

surface. 

Storage 

If salvage trees need to be stored for later replanting, in-ground storage is preferred 

over containerizing. In-ground storage procedures should follow the pre-relocation 

water berm, planting, post-relocation water berm, and stabilization methods described 

herein. Salvage trees stored in-ground should be flagged for avoidance and/or fenced 

off. 

If in-ground storage is not possible, each salvage tree should be placed in a container 

that is at least twice the size of the unrestricted root ball and includes drainage holes. 

The containers should be sanitized with a 10% bleach solution. The container should be 

filled using soil from the removal site if the salvage tree is being stored for less than 6 

months or with a soil mix ratio of 100 parts organic potting soil to 160 parts course perlite 

to 200 parts washed concrete sand to 1 part “13-13-13” fertilizer (Goodwin 2024) if the 

salvage tree is being stored for longer than 6 months. The bottom one third of the 

container should be filled with soil mixture before placing the root ball into the 

container. Once the root ball is placed into the container, the remaining volume of the 

container should be filled with soil and water simultaneously to eliminate air pockets 
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and voids. Salvage trees should not be stored in containers for longer than 2 years 

unless approved by CDFW. Containerized salvage trees should be stored either upright 

or at a slight angle to improve drainage and prevent root rot. If weather forecasts 

predict wind gusts over 60 mph, containerized trees should be closely grouped and tied 

together 24 hours in advance for added stability. If containerized salvage trees are 

pushed over, they should be promptly righted and stabilized using the methods 

described below for the duration of the storage period. Containerized salvage trees 

should be maintained and monitored following the methods described below. If trees 

show signs of drought stress, watering frequency may need to be increased. 

Containerized soil should always be allowed to thoroughly dry out before rewatering. 

Containerizing a salvage tree that has been removed from the ground using the tree 

spade method in a container would eliminate the benefits from this relocation method; 

therefore, salvage trees removed from the ground using the tree spade method should 

always be stored in the ground. 

Post-Relocation 

Water Basins 

An earthen berm at least 4 inches in height should be created around each salvage 

tree following relocation. The top of the berm should be level. For bare root relocations, 

the perimeter of the berm should be no less than 24 inches from the base of the trunk. 

For tree spade relocations, the perimeter of the berm should be the width of the tree 

spade. 

Stabilization 

Stabilization material should be installed for salvage trees that are greater than 3 meters 

in height and for trees that are less than 3 meters in height with a tree height to canopy 

width ratio that exceeds 2:1. For example, a 2-meter-tall tree with a canopy width 

greater than 1 meter should have stabilization material installed. Non-abrasive guying 

materials, such as Arbor Ties, should be attached to three equidistant lateral ground- 

point anchors outside of the water basin. Guys should be taut but allow for some 

movement so they do not cause friction in light to moderate wind conditions. 

Identification 

Each salvage tree should be clearly flagged with tape ribbon or a metal tree tag, and 

labeled with a unique identifier (e.g., #1, #2, #3) and the relocation date (or the date 

when first removed from the ground for containerized salvage trees) in the following 

format: MM/DD/YYYY. Each tree tag should be loosely secured to the main trunk of the 

tree, rather than nailed directly into hard growth, and should be visible from the south. 

Each western Joshua tree stem or trunk arising from the ground shall be considered an 

individual tree requiring flagging, regardless of its proximity to any other western Joshua 

tree stem or trunk. 
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Recordation 

A GPS unit should be used to record the location of each salvage tree’s recipient site. 

The relocation method (bare root – hand, bare root – excavator, or tree spade) should 

also be recorded, along with a color photo of each tree taken from the south of the 

tree facing north. The picture should include the entire tree. 

Maintenance and Monitoring 
Where relocation is required under a WJTCA ITP, it is the permittee’s responsibility to 

ensure the maintenance and monitoring measures set forth below are implemented 

and as required in the permittee’s WJTCA ITP. 

Site Visits 
Site visits should be conducted by desert native plant specialists to determine 

maintenance needs for relocated trees according to the following schedule: 

Year 1 

• Months 0-3, once every two weeks. 

• Months 4-12, once per month. 

Year 2 

• Months 13-24, every other month. 

Year 3 

• Months 25-36, every other month only for trees showing signs of declining health. 

At the end of the 3-year maintenance period, all trees should receive a final site 

visit and be assessed according to the Completion Report section below. 

During site visits, desert native plant specialists should assess and record maintenance 

needs for each salvage tree. They should also have a site map showing the locations of 

all salvage trees, a GPS device to confirm salvage tree locations, and notes and photos 

from previous visits, and they should be prepared to address maintenance needs 

during site visit or shortly thereafter. 

Watering 
During the months of May to September, salvage trees should only be watered during 

site visits if the total rainfall (or snowfall equivalent) for the region within which the 

recipient site is located is less than 0.4 inches within the previous 7 days. During the 

months of October to April, salvage trees should only be watered during site visits if the 

total rainfall (or snowfall equivalent) for the region within which the recipient site is 

located is less than 0.3 inches within the previous 7 days. Regional precipitation models 

may be used in determining rainfall amounts; however, rain gauges within, or adjacent 

to, relocation areas provide the best indicator of precipitation totals. Water basins 

should be filled to the top of the berm, but not allowed to overtop the berm. 
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Tree Health 
Tree health should be assessed by a desert native plant specialist and recorded for 

each salvage tree during site visits. Tree health should consider signs of new leaf growth, 

branch loss, signs of flowering/fruiting, signs of pest/human-caused damage, leaf 

discoloration, restricted hard growth, overall vigor, and other indicators worth noting. If 

salvage trees are showing signs of increasing health after two years of maintenance, 

they do not need to be visited during the third year (see reporting requirements below), 

except for the final site visit. 

Invasive Plant Removal 
Invasive plants should be controlled and removed within the water basin. Removal 

should occur before invasive plant seeds reach maturity. Invasive plants should be 

removed through mechanical methods and hand pulling or with hand tools, rather 

than by chemical means, and appropriately disposed of. In removing invasive plants, 

care should be taken to not damage salvage tree roots. A list of common invasive 

plant species can be found on the California Invasive Plant Council Invasive Plant 

Inventory (Cal IPC Inventory) website at: https://www.cal-ipc.org/plants/inventory/. 

Native plants should be retained where possible. 

Maintenance of Berms, Stabilization Supports, and Identification Markers 
During site visits, berms should be checked for height and any breaks that would allow 

water to escape from the water basin. Stabilization supports should be checked for 

damage and tightness. If relocated trees are showing signs of leaning, stabilization 

supports should be added or adjusted. Identification markers should also be checked 

for intactness, legibility, and maintenance needs. 

Completion Activities 
During the final site visit at the end of the 3-year maintenance period, berms, 

stabilization supports, and identification markers must be removed from the relocation 

area. 

Reporting 
Where relocation is required under a WJTCA ITP, it is the permittee’s responsibility to 

ensure the reporting measures set forth below are implemented. Where relocation is 

voluntary, CDFW requests that the permittee provide the same reporting information to 

CDFW to better inform updates to these guidelines and relocation protocols. 

Post-Relocation Reporting 
When a WJTCA ITP requires relocation of western Joshua trees, the permittee must 

submit a post-relocation report to CDFW no more than 30 days after relocations are 

completed. The post-relocation report should include the following: 

• The date range when relocation operations occurred. 

• For each salvage tree: 

https://www.cal-ipc.org/plants/inventory/
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o The unique identifier and recipient site coordinates; 

o The final recipient site, including GPS coordinates (latitude/longitude in 

decimal degrees); 

o The relocation method used; 

o The height and diameter of the post-relocation water basin constructed; 

o Any stabilization supports installed; 

o Any major damage, including any necessary limb trimming, that occurred 

during relocation; 

o Any deviation from the tree’s original orientation; 

o Any root stimulant additives used in pre- or post-relocation irrigations; and 

o A photo of the tree facing north, with the unique identifier in each file 

name. 

Maintenance Reports 
When a WJTCA ITP requires relocation of western Joshua trees, the permittee must 

submit annual reports detailing the 1-year and 2-year maintenance periods, as 

appropriate, to CDFW. Maintenance reports should include the following information: 

• The date(s) when site visit(s) occurred; 

• The contact information and qualifications of the desert native plant specialist(s) 

performing tree assessments; 

• Information for each salvage tree regarding the following: 

o The unique identifier and recipient site coordinates; 

o Whether the tree is alive or dead; 

o Dates of supplemental waterings; 

o Identity and estimated number of invasive plants observed/controlled 

and the methods used; 

o Any signs of pest/human damage; 

o Any signs of declining tree health; 

o Any maintenance conducted to repair, replace, add, or adjust berm, 

stabilization supports, and/or identification markers; 

o A photo of the tree facing north, with the unique identifier in each file 

name; and 

o At the end of the 2-year period, the reasons for discontinuing 

maintenance on trees showing stable or increasing health, such as new 

leaf growth, flowering/fruiting, good leaf color, no signs of pest/human 

damage, and/or unrestricted hard growth. 

Completion Report 
A completion report must be submitted to CDFW no more than 30 days after the end of 

the 3-year maintenance period. The completion report must contain the following: 

• The date when the final site visit occurred; 
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• The date when berm/stabilization materials/identification markers were 

removed; 

• The contact information and qualifications of the desert native plant specialist(s) 

performing the final assessment; 

• Information for each salvage tree regarding the following: 

o Whether the tree is alive or dead; 

o Any damage that occurred during or after relocation; 

o Any signs of declining health; 

o Any signs of pest damage; and 

o A photo of the tree facing north, after berm, stabilization materials, and 

identification markers are removed, with the tree’s unique identifier in 

each file name; and 

• Any recommendations that may help to improve tree relocation methods. 
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VIA E-MAIL: fgc@fgc.ca.gov                     May 29, 2025 
 
California Fish and Game Commission  
P.O. Box 944209  
Sacramento, CA 94244-209 
 
Re: Large-scale Solar Association’s Comments on June 12 Meeting Agenda – Western 
Joshua Tree Conservation Plan (Agenda Item 22) 
 
Dear President, Vice President, and Members of the Commission: 
 
On behalf of the Large-scale Solar Association (LSA), the Solar Energy Industries 
Association (SEIA), and the American Clean Power Association (ACP), we submit these 
comments on the revised draft Western Joshua Tree Conservation Plan (Plan). As leaders in 
California’s clean energy transition, our organizations are committed to environmental 
stewardship and the thoughtful integration of renewable energy with conservation goals. 
Our members’ projects are developed with careful attention to minimizing ecological 
impacts, and we appreciate the effort to support the long-term viability of the Western 
Joshua Tree (WJT). However, we remain deeply concerned that the final Plan imposes 
measures for buffer zones, seed collection, and relocation, as explained in LSA’s letter of 
January 30, 2025, that are technically infeasible and misaligned with the underlying 
abundance of the species. These requirements, if not implemented reasonably and 
flexibly, will undermine the intent and efficacy of the Western Joshua Tree Conservation Act 
(Act) itself. 
 
For example, the Department of Fish and Wildlife (Department) has been imposing 
requirements for habitat management lands for tree relocation that are ultra vires of the 
Act. Requiring a permittee to encumber lands it already owns, acquire and encumber new 
lands, or purchase the right to use and encumber the lands of another to receive trees is 
plainly a mitigation requirement. However, the Act provides that mitigation would be 
accomplished through the payment of an in-lieu fee, if the permittee so elected. To say that 
this additional mitigation requirement undermines the Act is an understatement.   
  
Wholly apart from these fundamental flaws of the draft Plan, its adoption would be 
premature given the lack of stakeholder engagement on the final Plan.   
 
These comments supplement LSA’s letter of January 30, 2025 by outlining the following 
concerns and recommendations regarding the final Western Joshua Tree Conservation 
Plan: 
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• Clarification and refinement of relocation guidelines: As described in LSA’s prior 
comments, the relocation protocols outlined in the Plan disregard the viability or 
likelihood of successfully re-establishing WJTs, and they fail to acknowledge the fact 
that viable relocation sites are scarce. There is a lack of evidence outlining these 
relocation guidelines, and they challenge utility-scale solar project viability by 
requiring developers to identify, purchase, and manage additional lands for 
relocated trees. As would be expected, the additional costs to large-scale solar 
development are ultimately borne by ratepayers.  
 
LSA, SEIA, and ACP believe that, in the first instance, the Plan should tie relocation 
requirements to the Act’s existing conservation and development fee zones to direct 
resources to where they can have the greatest ecological impact. Once such lands 
have been identified, the Department should not require a permittee to pay for the 
acquisition of a fee interest and/or conservation easement or deed restriction to 
support relocated trees, as doing so would amount to double (or more) mitigation 
on top of the fees paid pursuant to the Act. However, we would not be opposed to 
the Department’s using monies from the mitigation fees paid by the permittee (i.e., 
from the Western Joshua Tree Conservation Fund) to fund habitat mitigation lands 
to which trees can be relocated. 
 

• Acknowledgement of evidence regarding species abundance: The Department’s 
Status Review previously demonstrated that the WJT is “widespread and abundant,” 
across its range, however, the Plan’s proposed conservation strategy neither 
recognizes nor reflects this reality. As a result, buffer zone, seed relocation, and 
relocation requirements as specified by the draft Plan and as implemented by the 
Department to date in issuing permits under the Act have been grossly 
disproportionate to the “widespread and abundant” nature of the species.  
 

• Recommendation to Delay Final Plan Vote: Stakeholders have not been afforded 
an opportunity to review and analyze the final amended Plan, as it has not yet been 
released to the public. Robust transparency and public engagement are 
longstanding hallmarks of California’s regulatory processes, and the absence of 
both here is troubling given the complexity, breadth, and precedent-setting nature of 
the Plan, which governs not only the protection of a candidate species, but also the 
development of climate-critical clean energy projects within the Plan area. 
California can ill-afford to miss the mark with this Plan. To this end, we urge the 
Commission to delay its vote until a later meeting to allow for review and revision of 
the updated final Plan. A brief delay would enable the kind of stakeholder 
engagement and Department and Commission consideration the Plan deserves, 
and it would ensure stakeholders can adequately evaluate and contribute to the 
Plan before it is finalized. 

 
 



 
 

  3 
 

Clarification and Refinement of Relocation Guidelines 
The relocation protocols outlined in the Plan present fundamental and immense 
challenges to utility-scale solar developers. Their impracticality is difficult to overstate. 
They lack the necessary robust scientific basis. And they fail to reflect the policy 
architecture of the Act. While we support conservation measures that protect the species, 
they must be calibrated with the operational realities of large-scale solar development and 
the scientific uncertainty that still surrounds Western Joshua Tree relocation (to say 
nothing of the “widespread and abundant” nature of the species). 
  
As LSA has previously emphasized, the Act both provides the Department discretion 
whether to require relocation and includes no mandatory numeric or percentage 
thresholds. The Department should exercise this discretion in a way that aligns with both 
the still-nascent and evolving science and the dual goals of the Act – species conservation 
and continued development of clean energy to combat climate change, the most 
significant long-term threat to the WJT. 
 
Technical Feasibility and Scientific Uncertainty 
Evidence indicates that relocated mature Joshua Trees – particularly those over 10 feet tall 
or with multiple branches – have a low survival rate.1 This is especially true in arid, 
disturbed environments where many of the utility-scale solar projects are expected. Yet the 
draft Plan imposes onerous and expensive relocation obligations without regard to the 
viability or likelihood of successful establishment. Moreover, the current Plan fails to 
acknowledge the fundamental scarcity of viable relocation sites. Most lands within the 
WJT’s range are federally controlled and thus unavailable for relocation. The remaining 
private lands are costly and difficult to acquire, as demonstrated by the Department’s own 
limited success in securing lands through the WJT Conservation Fund. Those costs will 
ultimately burden ratepayers. Moreover, and in any event, requiring projects to identify, 
purchase, and manage additional lands for relocated trees in the guise of minimization is 
mitigation not contemplated by the Act and its in-lieu fee mitigation regime. Simply put, it is 
inconsistent with the Act. However, as noted above, LSA, SEIA, and ACP do not object to 
the Department using mitigation fees paid pursuant to the Act to fund the acquisition of 
such lands or interests in land.  
 
Need for Zone-Based Relocation Requirements 
A critical oversight in the current Plan is its failure to tie relocation requirements to the 
Plan’s existing conservation and development fee zones. The Act intentionally established 
two zones – higher-fee and lower-fee areas – to allow for targeted conservation without 
unduly impeding vital infrastructure projects. Relocation requirements should mirror this 
framework. Explicitly integrating relocation guidelines with zonal designations would help 
direct resources to where they can have the greatest ecological impact, rather than 
applying blanket rules that may be wasteful and counterproductive in practice.  

 
1 Western Joshua Tree Relocation Guidelines and Protocols. April 2025. California Department of Fish and 
Wildlife. https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224036&inline.  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=224036&inline
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Acknowledgement of Evidence regarding Species Abundance 
According to data presented by the Department, the Western Joshua Tree remains 
“widespread and abundant” across its range.2 The conservation strategy proposed in the 
Plan should reflect this reality, especially since failure to limit the scope of the Plan could 
result in a de facto land use management plan for 2.5 to 3.4 million acres (Status Review at 
18). As noted, onerous and costly relocation measures are disproportionate to the actual 
threat levels identified in the Department’s own analysis. 
 
Given the resilience and ubiquity of the species, we question whether such a prescriptive, 
inflexible relocation regime is scientifically justified. Strict, inflexible guidelines applied 
uniformly across the landscape risk stifling much-needed renewable energy development 
while offering limited additional ecological benefit to a species that is not imperiled at this 
time. The relative abundance of the species should inform all aspects of the Plan, including 
buffer and seed collection requirements. 
 
Recommendation to Delay Final Plan Vote 
We are troubled that the Commission is scheduled to vote on the final Plan without having 
made the final document available to stakeholders for review. In fact, the attachments 
posted online under the Commission meeting documents merely state: “June 2025 Update 
Coming Soon!” Stakeholders have consequently not had an opportunity to review and 
analyze the final measures that will guide permitting and relocation for years to come. This 
lack of transparency and engagement is particularly vexing given the complexity and 
breadth of the Plan, its precedent-setting nature, and its effect on climate-critical clean 
energy projects across millions of acres of land. 
 
At approximately 3 pm on May 28, 2025 – the afternoon before comments on the Plan are 
due to the Commission – the Department sent by e-mail its proposed revisions to perhaps 
the most important and controversial component of the draft Plan: the Western Joshua 
Tree Relocation Guidelines and Protocols. (The revised document appears to be mistakenly 
dated “April 2025.”) While we are currently reviewing this revised document to understand 
how it will impact clean energy project development, our overarching comments in LSA’s 
January 30, 2025 letter and this letter remain the same. We continue to urge the 
Commission to postpone its vote to a future meeting to allow time to review this document, 
a key component of the Plan's appendices as it relates to clean energy.  
 
We respectfully urge the Commission to delay its vote until a later meeting, as suggested 
by President Zavaleta in the April Commission meeting, to allow for a full review of the 
updated final Plan. Stakeholders should be given adequate time (no less than 30 days) to 

 

2 Report to the Fish and Game Commission – Status Review of Western Joshua Tree (Yucca brevifolia). March 
2022. California Department of Fish and Wildlife. 
https://www.biologicaldiversity.org/programs/public_lands/pdfs/Western_Joshua_Tree_Status_Review_2022
-04-13.pdf. 

https://www.biologicaldiversity.org/programs/public_lands/pdfs/Western_Joshua_Tree_Status_Review_2022-04-13.pdf
https://www.biologicaldiversity.org/programs/public_lands/pdfs/Western_Joshua_Tree_Status_Review_2022-04-13.pdf
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conduct a meaningful review to provide substantive feedback at a future Commission 
meeting. Although the Act sets a June 30, 2025 target for approval, that target is 
aspirational and should not be treated as binding in a way that compromises good 
governance and sound decision-making. In this case, a brief delay would enable a much-
needed robust stakeholder engagement and consequently a better-informed and tailored 
Plan. The stakes are simply too high for a rushed vote.  
 
We urge the Commission to take a prudent, transparent approach that fosters 
collaboration and trust in the development of this precedent-setting conservation 
framework. Ensuring stakeholders can fully evaluate and contribute to the Plan before it is 
finalized is not merely reasonable – it is essential. 
 
Conclusion 
California is at an historic inflection point when it comes to addressing the nexus between 
climate action and conservation. The Western Joshua Tree Conservation Plan itself is a 
product of this crossroad – an effort obligated to protect both the species and the clean 
energy pathways critical to securing their long-term survival. It both the direction of the Act 
and the Commission’s responsibility to balance these interrelated priorities with clarity and 
foresight. A truly functional Plan will be one that acknowledges the abundance of the 
species and revises the clean energy mitigation and relocation guidance accordingly – a 
balance that will require additional time for stakeholders, the Department, and the 
Commission to achieve.    
 
We appreciate your leadership in this effort and your willingness to pursue policies that are 
more reflective of the complex future we face. Thank you for your consideration of our 
recommendations. 
 
Sincerely, 
 

     
Shannon Eddy     Stephanie Doyle  
Executive Director      Director, State Affairs, California 
Large-scale Solar Association   Solar Energy Industries Association 
 
 

 
Quintana Hayden 
Senior Director, Wildlife & Federal Lands 
American Clean Power Association 



From: Villenas, Fabian <Fabian.Villenas@cao.sbcounty.gov> 
Sent: Thursday, May 29, 2025 04:00 PM 
To: FGC <FGC@fgc.ca.gov> 
Cc: Fletes, Leia <Leia.Fletes@cao.sbcounty.gov> 
Subject: Written Comments - June 11-12 Commission Meeting Item No. 22  

 

Please find attached a comments letter from San Bernardino County for Item No 22, 
Review and Adoption of the Western Joshua Tree Conservation Plan, for the June 11-12th 
Fish and Game Commission meeting.  

  

Fabian Villenas 

Legislative Analyst 
County Administrative Office 
Phone: 909 387-4777 
385 North Arrowhead Avenue 
San Bernardino, CA 92415 
 

 

  

Our job is to create a county in which those who reside and invest can prosper and 
achieve well-being. 

www.SBCounty.gov 
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June 11, 2025 
 
Erika Zavaleta, President 
California Fish and Game Commission 
715 P Street, 16th Floor 
Sacramento, CA 95814 
 
Re: Draft Western Joshua Tree Conservation Plan – Public Comments 
 
Dear President Zavaleta and Members of the Commission, 
 
On behalf of San Bernardino County, I would like to thank the Fish and Game Commission for 
its thoughtful deliberation throughout the development of the Western Joshua Tree 
Conservation Plan (Plan). The County has actively engaged in this process from the outset, 
given our significant interest in how the Plan will affect both the construction and 
maintenance of essential infrastructure and the quality of life and safety for residents in 
Mojave Desert communities located within Western Joshua Tree (WJT) habitat. In addition 
to participating in public workshops hosted by the California Department of Fish and Wildlife 
(CDFW) since 2024, the County submitted formal comments at the Commission’s hearings 
in January and April 2025. 
 
While we recognize the considerable work that has gone into crafting the Plan, we remain 
concerned about its practical implications. We support efforts to preserve this iconic species 
for future generations but urge the Commission to ensure that conservation measures are 
balanced with ongoing needs for housing, economic opportunity, and infrastructure 
development, including strategies that enhance wildfire resilience and enable home 
hardening. 
 
The County will continue to closely monitor the Plan’s implementation and remains 
committed to working with the Commission and CDFW to address areas where adjustments 
may be warranted to ensure both ecological and community sustainability. 
 
At the April hearing, we were encouraged to hear that several of the County’s 
recommendations are being considered. Specifically, we support reducing buffer 
requirements for WJTs to a maximum of 20 feet, regardless of tree size. The current buffer 
guidance, which can extend up to 186 feet, is overly restrictive and inconsistent with the 
documented ability of mature WJTs to coexist with public infrastructure. A smaller buffer 
would still support conservation goals while significantly reducing the cost of permitting and 
mitigation. We appreciate CDFW’s indication that revised buffer guidance is under 

County Administrative Office 
Governmental & Legislative Affairs 

 

Leia Fletes 
Director 

385 North Arrowhead Avenue, 5th Floor, San Bernardino, CA 92415-0120   |   Phone: 909.387.4821   Fax: 909.387.5430 
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development and may be included in the Plan’s appendix or as a separate guidance 
document. 
 
We also appreciate the acknowledgment of our recommendation regarding wildfire safety. 
We support the proposed development of a programmatic framework to allow 
defensible space within five feet of structures, as confirmed by CDFW staff at the 
meeting. This exemption, which aligns with State Fire Marshal best practices, is critical to 
reducing wildfire risk and protecting both human life and Joshua tree populations in urban-
wildland interface zones. 
 
While we welcome progress on these two issues, we continue to advocate for an explicit 
exemption in the Plan for imminent and emergency infrastructure repairs necessary to 
protect life and property. Agencies such as the San Bernardino County Department of Public 
Works must be able to act swiftly to maintain or restore critical infrastructure, such as roads 
and flood control systems, particularly during or in preparation for emergencies. Delays 
caused by unclear permitting requirements in these situations jeopardize public safety and 
the continuity of essential services. We strongly urge the Commission to incorporate a clear 
exemption for imminent and emergency repairs in the final Plan. 
 
San Bernardino County appreciates the opportunity to engage in this important effort and 
urges the Commission to adopt a balanced approach that protects the Western Joshua Tree 
while supporting the infrastructure and safety needs of our desert communities. We remain 
committed to working with the Commission and CDFW to ensure that implementation 
reflects both conservation priorities and operational realities on the ground. If you have any 
questions or require additional information, please contact Leia Fletes, Director of 
Government Relations, at (909) 387-4280 or Leia.Fletes@cao.sbcounty.gov. 
 
Sincerely, 

  
Dawn Rowe  
Third District Supervisor  
Chair, San Bernardino County Board of Supervisors  
 
CC: Inland Empire Legislative Delegation 
 

 

mailto:Leia.Fletes@cao.sbcounty.gov


 

State of California 
Department of Fish and Wildlife 

Signed original on file, 
received June 3, 2025 

M e m o r a n d u m 

Date:  June 2, 2025 

To:  Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

From: Charlton H. Bonham 
Director 

Subject: Submission of Initial Statement of Reasons for the June 11-12, 2025 Fish and 
Game Commission meeting to Add Section 749.14 to Title 14, California Code of 
Regulations, re: Special Order Relating to Take of Morro Manzanita 
(Arctostaphylos morroensis) During Candidacy Period 

On April 16, 2025, the Commission determined that listing Morro manzanita under the 

California Endangered Species Act (CESA) may be warranted pursuant to Fish and 

Game Code (FGC) Section 2074.2. Morro manzanita became a candidate species 

under CESA, effective upon publication of the notice of findings on May 16, 2025. 

Please find attached the Initial Statement of Reasons to add Section 749.14, Title 14, 

California Code of Regulations.  

It was brought to the Commission’s attention that a project that has completed 

environmental review in San Luis Obispo County was compromised with the 

candidacy of Morro manzanita. The County of San Luis Obispo proposes to replace 

the South Bay Boulevard Bridge (No. 49C-0351) (“Project”) which spans Los Osos 

Creek so that it meets current seismic design standards and maintains safe, reliable 

service of a critical access corridor for the Los Osos and Morro Bay communities.   

The enclosed regulation that adds Section 749.14 to Title 14, CCR aims to create a 

special order pursuant to FGC Section 2084 allowing take of Morro manzanita during 

the CESA candidacy process for the described Project. The proposed addition of 

Section 749.14 here represent the cumulation of the Department internal discussions 

with the County Public Works Department staff.  Please see the enclosed documents 

and plan to submit for Notice of publication upon approval by the Commission at its 

June 2025 meeting. 

 If you have any questions or need additional information, please contact Isabel Baer at 

(916) 203-3193. The Department point of contact for this regulation should identify 

Kristi Lazar, Native Plant Coordinator, who can be reached at 

NativePlants@wildlife.ca.gov. 

ec: Department of Fish and Wildlife 

mailto:R7RegionalMgr@wildlife.ca.gov
mailto:NativePlants@wildlife.ca.gov
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State of California  

Fish and Game Commission  

Initial Statement of Reasons for Regulatory Action  

 

Add Section 749.14  

Title 14, California Code of Regulations  

Re: Take of Morro Manzanita During Candidacy 

I. Date of Initial Statement of Reasons:  

II. Dates and Locations of Scheduled Hearings 

(a) Notice Hearing:

Date: June 11, 2025 Location: Sacramento, CA 

(b) Discussion Hearing:

Date: August 13, 2025 Location: Sacramento, CA 

(c) Adoption Hearing:

Date: October 8, 2025 Location: Sacramento, CA 

III. Description of Regulatory Action 

(a) Statement of Specific Purpose of Regulatory Change and Factual Basis for Determining 
that Regulation Change is Reasonably Necessary 

Unless otherwise specified, all section references in this document are to Title 14 of the 

California Code of Regulations (CCR). All references to “CDFW” or “Department” mean the 

California Department of Fish and Wildlife. All references to “County” mean San Luis 

Obispo County, California. 

State Statutory Background 

On July 20, 2024, the Fish and Game Commission (Commission) received a petition from 

Dr. Christopher Kofron and Dr. Claudia Tyler to list Morro manzanita (Arctostaphylos 

morroenis) as an endangered species under the California Endangered Species Act 

(CESA). On July 30, 2024, the Commission transmitted the petition to the Department for 

review and recommendation pursuant to sections 2073 2073.5, Fish and Game Code. 

FGC Section 2073.5 and Title 14, Section 670.1 requires that the Department evaluate the 

petition and submit a written evaluation with a recommendation to the Commission, which 

was received at the Commission’s December 2024 meeting. Based upon the information 

contained in the petition and other relevant information, the Department determined in its 

evaluation that there is sufficient scientific information available to indicate that the 

petitioned action may be warranted, and recommended that the Commission accept the 

petition for further consideration pursuant to CESA.  

The petition evaluation was made available to the public for a 30-day public comment 

period prior to the Commission taking any action on the petition. Subsequently, on April 16, 

2025, the Commission determined that listing may be warranted pursuant to Section 
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2074.2, Fish and Game Code. Morro manzanita became a candidate species under CESA, 

effective upon publication of the notice of findings on May 16, 2025 (Office of Administrative 

Law notice number Z2025-0505-03).  

Pursuant to Section 2074.6, Fish and Game Code the Department will undertake a one 

year status review. With the status review, the Commission makes a final determination 

whether the petitioned action to list the species as threatened or endangered is warranted, 

based on the Department’s status review and other information in the administrative record 

(Section 2075.5, Fish and Game Code). Candidate species are protected from take under 

CESA pursuant to Section 2085, Fish and Game Code during the remainder of the CESA 

listing. 

During candidacy, authority under Section 2084, Fish and Game Code grants the 

Commission the ability to consider, exemption from the take prohibition for these species.  

Additionally, the Commission may adopt regulations to authorize take of candidate species, 

based on the best available scientific information, when the take is otherwise consistent 

with CESA.  

Federal Statutory Background 

Morro manzanita has been listed under the Federal Endangered Species Act (ESA) as 

threatened since 1994. In 2008, 2013, and 2022, the United States Fish and Wildlife 

Service (USFWS) conducted 5-year reviews for Morro manzanita to ensure that its 

classification as a threatened species under the ESA provided the appropriate level of 

protection (USFWS 2008, 2013, 2022). All three USFWS 5-year reviews concluded that 

Morro manzanita still met the definition of a threatened species under the ESA (CDFW, 

2024). 

Biology 

Morro manzanita is an erect, evergreen shrub in the heath family (Ericaceae). Morro 

manzanita typically grows from 0.5 m to over 4 m (1.6 to 13.1 ft) tall, with flower petals that 

are urn-shaped, and white to pink in color. Stems have gray, shredding bark. Unlike other 

manzanita species, Morro manzanita lacks the presence of basal burl (woody growth), 

which allows for species to resprout after fire. In lacking basal burl, Morro manzanita relies 

on seed back in the soil to re-propagate habitat following wildfire (CDFW, 2024).   

Morro manzanita is restricted to the northeast side of Morro Bay to the southern end of 

Montana de Oro State Park, a distance of less than ten miles, and occurs primarily on 

stabilized sand dunes associated with Baywood fine sand. Approximately 75 percent of its 

historical habitat has been converted for residential use, resulting in highly fragmented 

populations. There are several occurrences in and around the town of Los Osos in San 

Luis Obispo County. 

San Luis Obispo County Public Works Project 

The County proposes to replace the South Bay Boulevard Bridge (No. 49C-0351) originally 

constructed in 1966 (hereafter, “South Bay Boulevard Bridge project” or “Project”) which 
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spans Los Osos Creek. South Bay Boulevard is one of the two main access routes in and 

out of Los Osos and the only direct connector between Los Osos and Morro Bay. As such, 

South Bay Boulevard is a critical access corridor for local residents and emergency 

vehicles, as well as for evacuation for the Diablo Canyon Power Plant. The purpose of the 

Project is to replace the existing 70-year old bridge so that it meets current seismic design 

standards and maintains safe, reliable service of a critical access corridor for the Los Osos 

and Morro Bay communities.  The new bridge and road approaches will be relocated to the 

east side of the existing bridge to preserve access during construction, and then the 

existing bridge demolished once the new bridge is open for use.  

Project Mitigation 

An Initial Study/ Mitigated Negative Declaration was prepared by the Public Works 

Department of San Luis Obispo County (SCH 2021070094) and adopted by the County in 

August of 2021, which calls for a mitigation monitoring plan strategy, and specifies 

mitigation measures for biological resources (San Luis Obispo County, 2021). 

The County has been updating a Habitat Mitigation and Monitoring Plan (HMMP) since its 

original draft (November 2020) to consolidate the project impacts for federal, state, and 

county jurisdictional requirements from the Project (San Luis Obispo County, 2024). 

Temporary construction impacts in uplands would include approximately 0.6 acre of upland 

historic fill area that has been colonized by Morro manzanita, and the area is proposed to 

be restored at a 1:1 mitigation ratio after temporary construction impacts are complete (San 

Luis Obispo County, 2024). For issuance of a Coastal Development Permit, the California 

Coastal Commission additionally requires a 2:1 mitigation ratio for temporary construction 

impacts. Permanent impacts to Morro manzanita habitat are estimated at 0.24 acre based 

on the project footprint, and mitigation is proposed at a 3:1 replacement ratio (for a total of 

2.52 acres of Morro manzanita chaparral habitat needing replacement) (San Luis Obispo 

County, 2024). The proposed temporary and permanent impact areas contain 

approximately 23 and 30 individual shrubs, respectively, that may be removed by the 

project (for a total of 113 shrubs requiring mitigation). Morro manzanita plantings will be 

planted in a spread pattern with adequate spacing to best simulate the species’ natural 

distribution (approximately 10 to 15 ft). (San Luis Obispo County, 2024) 

The creation of the Morro manzanita mitigation site will be a benefit to recovery by 

increasing the total area occupied by Morro manzanita within its range by 0.48 acre. The 

restoration and mitigation areas will be managed under the HMMP finalized in collaboration 

with the Service. Further, the County will be developing and documenting improved 

techniques for removal, storage, and reinstallation of Morro manzanita individuals. More 

knowledge about Morro manzanita preservation and propagation will be a valuable tool to 

offset future impacts to Morro manzanita throughout its range and support its recovery 

Proposed Regulations 

There are no existing regulations pertaining to the listing of Morro manzanita as threatened 

or endangered under CESA. The proposed addition of Section 749.14 to Title 14, CCR 

aims to create a special order allowing take of Morro manzanita during the CESA 
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candidacy process for the described Project. The proposed addition of Section 749.14 

represents the cumulation of the Department internal discussions with the County Public 

Works Department staff.  

The proposed regulations are as follows: 

Section 749.14. Special Order Relating to Take of Morro Manzanita (Arctostaphylos 

morroensis) During Candidacy Period. 

749.14 (a): This subsection names the proposed Project and provides the exemption from 

the Morro manzanita take prohibition during candidacy under CESA, as authorized by 

subsection 2084(b), Fish and Game Code. It is necessary so that the regulation can 

authorize take under CESA for the project. This subsection also lists the prerequisites for 

compliance for the exemption from the take prohibition to be granted: 

749.14(a)(1): This paragraph names the USFWS Biological Opinion and Incidental Take 

Statement (2022-0025695-S7) that includes the terms, conditions, and measures 

required for compliance with ESA for the Project. It also mentions the HMMP to be 

finalized in coordination with USFWS as the design plans approach 100% to prepare for 

groundbreaking. This paragraph is necessary to provide the direct reference to the 

documents which prescribe the terms, conditions, and measures for compliance.  

749.14(a)(2): This paragraph names the Initial Study/ Mitigated Negative Declaration 

(SCH 2021070094) that includes the mitigation measure required to mitigate identified 

impacts to a less-than-significant impact. This paragraph is necessary to provide the 

direct reference to another document which prescribes measures for compliance.  

749.14(a)(3): This paragraph names the Coastal Development Permit issued by the 

California Coastal Commission issued in July 2023 that includes the terms, conditions, 

and measures required for compliance with the Project breaking ground in the coastal 

zone. This paragraph is necessary to provide the direct reference to an additional 

document that prescribes measures for compliance. 

749.14(a)(4): This paragraph requires that the County provide Department staff with 

copies of required reports or notices pursuant to the USFWS Biological Opinion, 

Incidental Take Statement, and final HMMP. An email address is provided for 

Department (Habitat Conservation Planning) staff to receive the reports. This paragraph 

is necessary to ensure that the County keeps Department staff informed of Project 

developments and status as it relates to CESA compliance so that the Department can 

monitor progress of the construction, adherence to mitigation measures, and overall 

compliance with the regulation. 

749.14(a)(5): This paragraph requires a blanket compliance with all other laws and 

regulations to make clear that there are no other exemptions for take granted aside from 

those specified in this section. This sentence is necessary to make clear that there are 

no other exemptions for any other state laws or regulations granted with this exemption 

from the CESA take prohibition. 
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749.14(b): This subsection states that no general project or activity approval is granted by 

the proposed regulation. This paragraph is necessary to make it clear to the project 

proponent that they are fully responsible for project approvals by other agencies and that 

this regulation, in and of itself, does not convey those other approvals. 

(b) Goals and Benefits of the Regulation 

The goal of this regulation is to allow the County to proceed with its project to replace 

the South Bay Boulevard Bridge so that the bridge meets current seismic design and 

safety standards. The County is going out to bid for construction between summer and 

fall 2025. This project, while not an emergency, has strict timelines for compliance and 

to ensure that construction can commence for public safety reasons. The Department 

considers the restoration and mitigation measures laid out in the HMMP to adequately 

compensate for impacts to Morro manzanita from the South Bay Boulevard Bridge 

project. This regulation benefits the County by allowing them to proceed with the South 

Bay Boulevard Bridge project and may benefit Morro manzanita by creating a Morro 

manzanita mitigation site which, if successfully implemented, will increase the total area 

occupied by Morro manzanita.  

(c) Authority and Reference Sections from Fish and Game Code for Regulation 

Authority cited: Sections 399 and 2084, Fish and Game Code. Reference: Sections 399 

and 2084, Fish and Game Code. 

(d) Specific Technology or Equipment Required by Regulatory Change: None 

(e) Identification of Reports or Documents Supporting Regulation Change 

California Coastal Commission, Coastal Development Permit 3-22-0826, Issued to San 

Luis Obispo County Public Works Department, for South Bay Boulevard Bridge (July 

17, 2023). 

California Department of Fish and Wildlife (CDFW). 2024. Report to the Fish and Game 

Commission, petition evaluation for Morro manzanita (Arctostaphylos morroensis). 

California Natural Resources Agency, Sacramento CA. 16 pp. Available from: 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=227348&inline  

San Luis Obispo County, Public Works Department, 2021. South Bay Boulevard Bridge 

Replacement Project Mitigated Negative Declaration – SCH 2021070094 adopted 8-

24-2021 Available from https://www.slocounty.ca.gov/departments/public-

works/forms-documents/environmental-determinations/south-bay-boulevard-bridge-

mnd  

San Luis Obispo County, Public Works Department, 2024. South Bay Boulevard Bridge 

Replacement Project Habitat Mitigation and Monitoring Plan. February 2024 draft.  

U.S. Fish and Wildlife Service, 2022. Biological Opinion on South Bay Boulevard Bridge 

Replacement Project, San Luis Obispo County, California, 2022-0025695-S7 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=227348&inline
https://www.slocounty.ca.gov/departments/public-works/forms-documents/environmental-determinations/south-bay-boulevard-bridge-mnd
https://www.slocounty.ca.gov/departments/public-works/forms-documents/environmental-determinations/south-bay-boulevard-bridge-mnd
https://www.slocounty.ca.gov/departments/public-works/forms-documents/environmental-determinations/south-bay-boulevard-bridge-mnd
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(f) Public Discussions of Proposed Regulations Prior to Notice Publication 

The public receipt of petition occurred at the Commission’s August 14-15, 2024 

meeting. The Commission approved Department's request for 30-day extension 

October 9-10, 2024. The Commission received Department's 90-day evaluation report 

dated November 14, 2024 . The discussion to determine whether the petitioned action 

may be warranted was heard at the Commission’s February 12-13, 2025 meeting. At 

the February 2025 meeting,  Supervisor Gibson presented concerns regarding the 

potential listing of Morro manzanita. To o allow time for the Department to have 

conversations with the county about its concerns and to allow the county additional time 

to bring certain information to the attention of the Commission, the “may be warranted” 

decision was postponed until the April 16-17, 2025 meeting. A verbal update regarding 

a path forward for the county was presented at the April 2025 meeting. 

IV. Description of Reasonable Alternatives to Regulatory Action 

(a) Alternatives to Regulation Change 

Another means to allow take of CESA candidate species is by Incidental Take Permit 

(ITP) pursuant to FGC Section 2081, subdivision (b), from the  Department. An ITP 

allows a permittee to take CESA listed or candidate species if such taking is incidental 

to, and for the purpose of, carrying out an otherwise lawful activity. However, issuance 

of ITPs falls under Department authority and involves a more lengthy permit approval 

process, which is not feasible given this is an approximately $30 million infrastructure 

project, and all other project approvals are in place, and serves to replace a critical 

transportation corridor in the Morro Bay and Los Osos community for safety reasons.   

(b) No Change Alternative 

Without the proposed changes, the County would risk being in violation of CESA for the 

candidacy of Morro manzanita. Failure to adopt the proposed regulation could force the 

County to pursue taking Morro manzanita via the ITP process. Pursuing an ITP through 

the Department is more costly and time consuming than the discretionary take approach 

proposed by these regulations and would add costs to and delay the Project.  

V. Mitigation Measures Required by Regulatory Action 

The proposed regulatory action is consistent with the mitigation and reinforces the terms, 

conditions and measures authorized by the USFWS Biological Opinion, the Initial Study/ 

Mitigated Negative Declaration, the HMMP, and the Coastal Development Permit. 
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VI. Impact of Regulatory Action 

The potential for significant statewide adverse economic impacts that might result from the 

proposed regulatory action has been assessed, and the following initial determinations 

relative to the required statutory categories have been made: 

(a) Significant Statewide Adverse Economic Impact Directly Affecting Businesses, Including 
the Ability of California Businesses to Compete with Businesses in Other States 

The Commission does not anticipate any adverse economic impacts to businesses that 

would affect their ability to compete with businesses from other states as a result of 

these regulations to allow for the discretionary take of Morro Manzanita. The proposed 

regulations impose no costs that would create an adverse economic impact.  

(b) Impact on the Creation or Elimination of Jobs Within the State, the Creation of New 
Businesses or the Elimination of Existing Businesses, or the Expansion of Businesses 
in California; Benefits of the Regulation to the Health and Welfare of California 
Residents, Worker Safety, and the State’s Environment 

The Commission does not anticipate any adverse cost impacts to the creation or 

elimination of jobs within the state, the creation or elimination of businesses within the 

state, or the expansion of businesses within the state as a result of these regulations to 

allow for the discretionary take of Morro Manzanita.  

(c) Cost Impacts on a Representative Private Person or Business 

The Commission does not anticipate any adverse cost impacts to a representative 

private person or business within the state as a result of these regulations to allow for 

the discretionary take of Morro Manzanita. There are no anticipated costs or reporting 

requirements imposed by the allowance for discretionary take that would affect a private 

person or business.  

(d) Costs or Savings to State Agencies or Costs/Savings in Federal Funding to the State:  

The Commission does not anticipate any costs or savings to state agencies or any 

costs or savings in Federal Funding to the State as a result of these regulations to allow 

for the discretionary take of Morro Manzanita. There are no anticipated changes in 

enforcement activities for the Department or other state agencies that would increase 

costs, nor are there any fees that would increase revenue.  

Failure to adopt, however, would force San Luis Obispo County to pursue taking Morro 

Manzanita via the Incidental Take Permit (ITP) process. The approximately $47,000 for 

the CDFW ITP Application fee with Complexity Fee would cover most of the 

Department’s costs for processing the permit application; however, this would still leave 

the Department with a deficit of approximately $12,359.68 that would need to be 

absorbed in the existing budget.  
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(e) Nondiscretionary Costs/Savings to Local Agencies:  

While the Commission does not anticipate any nondiscretionary costs or savings to 

local agencies as a result of the proposed regulations, failure to adopt them could force 

the County to pursue taking Morro Manzanita via the Incidental Take Permit (ITP) 

process, which is more costly and time consuming than the discretionary take approach 

proposed by these regulations. The ITP process would add costs of approximately 

$5.342 million to the County’s project and would delay the $30 million infrastructure 

project to improve the seismic safety of the Morro Bay and Los Osos transportation 

corridor. The $5.342 million breaks down to the following: 

• Approximately $47,000 for the CDFW ITP Application fee with Complexity Fee 

• Approximately $5.295 million for CDFW required security for Habitat Management 

Lands Mitigation 

• Lake and Streambed Standard Agreement fee of approximately $6,698 

Additionally, County staff indicate that failing to adhere to the project’s current timeline 

due to a delay would cost the project $27 million in programmed Federal funding, as 

well as increase the costs of the project by approximately $5.45 million. The cost 

increase associated with a 3-year delay would be as follows: 

• Inflationary cost increases: 4.89% of $33 Million for 3 years equaling approximately 

$5.1 million 

• Project manager labor costs to coordinate Federal funding revisions and to 

coordinate project revisions: $90,000 

• Environmental consulting labor costs to update permits, agency authorizations, and 

update environmental commitment record: $80,000 

• Consultant costs to update plans and specifications to latest Caltrans versions: 

$180,000 

Combined total cost impact to the County from failing to adopt these regulations would 

be approximately $10.792 million. 

(f) Programs Mandated on Local Agencies or School Districts: None 

(g) Costs Imposed on Any Local Agency or School District that is Required to be 
Reimbursed Under Part 7 (commencing with Section 17500) of Division 4, Government 
Code: None 

(h) Effect on Housing Costs: None 

VII. Economic Impact Assessment 

(a) Effects of the Regulation on the Creation or Elimination of Jobs Within the State 

The Commission does not anticipate any adverse cost impacts to the creation or 

elimination of jobs within the state as a result of these regulations to allow for the 

discretionary take of Morro manzanita. Failure to adopt these regulations, however, 

could lead to the county pursuing ITPs, which could directly cost the project and 
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potentially cause the County to delay the bidding process for the project and affect 

contracted jobs.  

(b) Effects of the Regulation on the Creation of New Businesses or the Elimination of 
Existing Businesses Within the State 

The Commission does not anticipate any adverse cost impacts to the creation or 

elimination of businesses within the state, or the expansion of businesses within the 

state as a result of these regulations to allow for the discretionary take of Morro 

manzanita. 

(c) Effects of the Regulation on the Expansion of Businesses Currently Doing Business 
Within the State 

The Commission does not anticipate any adverse cost impacts to the creation or 

elimination of businesses within the state, or the expansion of businesses within the 

state as a result of these regulations to allow for the discretionary take of Morro 

manzanita.  

(d) Benefits of the Regulation to the Health and Welfare of California Residents 

The Commission does not anticipate impacts on the health and welfare of California 

residents. 

(e) Benefits of the Regulation to Worker Safety 

The Commission does not anticipate impacts to worker safety as a result of the 

proposed regulations.  

(f) Benefits of the Regulation to the State’s Environment 

The Commission anticipates benefits to the state’s environment by allowing the County 

of San Luis Obispo to proceed with the South Bay Boulevard Bridge project and may 

benefit Morro manzanita by creating a mitigation site which, if successfully 

implemented, will increase the total area occupied by Morro manzanita. The project also 

prompted the County Public Works Department to conduct a seed germination study for 

Morro manzanita as part of the mitigation requirements, further contributing to the 

scientific research for propagation of this rare species.    

(g) Other Benefits of the Regulation 

None.  
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Informative Digest/Policy Statement Overview 

Unless otherwise specified, all section references in this document are to Title 14 of the 

California Code of Regulations (CCR).  

Morro manzanita (Arctostaphylos morroenis) is an erect, evergreen shrub in the heath 

family (Ericaceae). Morro manzanita is restricted to the northeast side of Morro Bay to the 

southern end of Montana de Oro State Park, a distance of less than ten miles, and occurs 

primarily on stabilized sand dunes associated with Baywood fine sand. Approximately 75 

percent of its historical habitat has been converted for residential use, resulting in highly 

fragmented populations. 

Morro manzanita has been listed under the Federal Endangered Species Act (ESA) as 

threatened since 1994. On July 20, 2024, the Fish and Game Commission (Commission) 

received a petition to list Morro manzanita as an endangered species under the California 

Endangered Species Act (CESA). Based upon the information contained in the petition and 

other relevant information, the Department determined that there is sufficient scientific 

information available to indicate that the petitioned action may be warranted and 

recommended that the Commission accept the petition for further consideration pursuant to 

CESA. On April 16, 2025, the Commission determined that listing may be warranted 

pursuant to Section 2074.2, Fish and Game Code. Morro manzanita became a candidate 

species under CESA, effective upon publication of the notice of findings on May 16, 2025 

(Office of Administrative Law notice number Z2025-0505-03). With the one-year status 

review pursuant to Section 2074.6, Fish and Game Code, the Commission makes a final 

determination whether the petitioned action to list the species as threatened or endangered 

is warranted.  

Under Section 2084, Fish and Game Code, CESA provides that the Commission may 

adopt regulations to authorize take of candidate species, based on the best available 

scientific information, when the take is otherwise consistent with CESA. 

San Luis Obispo County Public Works Project 

The County of San Luis Obispo proposes to replace the South Bay Boulevard Bridge (No. 

49C-0351) (“Project”) which spans Los Osos Creek so that it meets current seismic design 

standards and maintains safe, reliable service of a critical access corridor for the Los Osos 

and Morro Bay communities.  The new bridge and road approaches will be relocated to the 

east side of the existing bridge to preserve access during construction, and then the 

existing bridge will be demolished once the new bridge is open for use.  

Environmental review has completed on the Project, and it is going out to bid for 

construction to start in early 2026.  

• An Initial Study/ Mitigated Negative Declaration was prepared by the Public Works 

Department of San Luis Obispo County (SCH 2021070094) and adopted by the 

County in August of 2021, which calls for a mitigation monitoring plan strategy, and 

specifies mitigation measures for biological resources. 
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• The County has been updating a Habitat Mitigation and Monitoring Plan (HMMP) 

since its original draft (November 2020) to consolidate the project impacts for 

federal, state, and county jurisdictional requirements from the Project.  

• The California Coastal Commission is currently extending its authorization via the 

Coastal Development Permit 3-22-0826, Issued to San Luis Obispo County Public 

Works Department, for South Bay Boulevard Bridge (July 17, 2023). 

• Biological Opinion issued by U.S. Fish and Wildlife Service for the South Bay 

Boulevard Bridge Replacement Project, San Luis Obispo County, California, 2022-

0025695-S7 

Proposed Regulations 

The proposed addition of Section 749.14 to Title 14, CCR aims to create a special order 

allowing take of Morro manzanita during the CESA candidacy process for the described 

Project and lists the prerequisites for compliance for the exemption from the take 

prohibition to be granted. Additionally the regulation states that no project or activity 

approval is granted by the proposed regulation.  

Benefit of the Regulations: 

The creation of the Morro manzanita mitigation site will be a benefit to recovery by 

increasing the total area occupied by Morro manzanita within its range by 0.48 acre. The 

restoration and mitigation areas will be managed under the HMMP finalized in collaboration 

with the Service. Further, the County will be developing and documenting improved 

techniques for removal, storage, and reinstallation of Morro manzanita individuals. More 

knowledge about Morro manzanita preservation and propagation will be a valuable tool to 

offset future impacts to Morro manzanita throughout its range and support its recovery 

Consistency and Compatibility with Existing Regulations: 

The proposed regulations are neither inconsistent nor incompatible with existing state 

regulations. Section 20, Article IV, of the state Constitution specifies that the Legislature 

may delegate to the Commission such powers relating to the protection and propagation of 

fish and wildlife as the Legislature sees fit. The Legislature has delegated to the 

Commission the power to adopt regulations governing the candidacy of species under 

CESA (California Fish and Game Code sections 2080 et seq.). No other state agency has 

the authority to adopt regulations governing exemption from the take prohibition of 

candidate species under CESA. The Commission has reviewed its own regulations and 

finds that the proposed regulations are neither inconsistent nor incompatible with existing 

state regulations. The Commission has searched the CCR for any regulations regarding the 

adoption of regulations for the exemption from the take prohibition from CESA; therefore, 

the Commission has concluded that the proposed regulations are neither inconsistent nor 

incompatible with existing state regulations. 
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Proposed Regulatory Language 

749.14, Title 14, California Code of Regulations, is added to read: 

§749.14 Take of Morro Manzanita (Arctostaphylos morroensis) During Candidacy 

Period. 

(a) The commission authorizes the take of Morro manzanita during the candidacy 

period for the South Bay Boulevard Bridge Replacement Project in San Luis Obispo 

County, California, and accompanying mitigation and restoration actions, provided 

that the County of San Luis Obispo does all of the following:  

(1) Implements and adheres to all terms, conditions, and measures in the 

Biological Opinion, Incidental Take Statement (2022-0025695-S7) dated April 

25, 2022, and final Habitat Mitigation and Monitoring Plan for the South Bay 

Boulevard Bridge Replacement Project, San Luis Obispo County, California; 

(2) Implements and adheres to all terms, conditions, and measures in the initial 

study/mitigated negative declaration for the South Bay Boulevard Bridge 

Replacement Project, ED20-217 (300455) (SCH 2021070094) dated April 

2019;  

(3) Implements and adheres to all terms and conditions, including standard and 

special conditions, in Coastal Development Permit CDP 3-22-0826 for the 

South Bay Boulevard Bridge Replacement Project, issued July 17, 2023; and 

(4) Provide the department, by emailing NativePlants@wildlife.ca.gov, with copies 

of all reports and notices relating to Morro manzanita that it is required to 

provide to the United States Fish and Wildlife Service pursuant to the Biological 

Opinion, Incidental Take Statement (2022-0025695-S7), and the final Habitat 

Mitigation and Monitoring Plan for the South Bay Boulevard Bridge 

Replacement Project, San Luis Obispo County, California; 

(b) Nothing in this section is intended to be nor shall be construed to be a general 

project or activity approval. It shall be the responsibility of the County of San Luis 

Obispo to obtain all necessary permits and approvals and to comply with all 

applicable federal, state, and local laws. 

Note: Authority cited: Section 2084, Fish and Game Code. Reference: Section 2084, 

Fish and Game Code. 

mailto:NativePlants@wildlife.ca.gov


ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.  ESTIMATED PRIVATE SECTOR COST IMPACTS   Include calculations and assumptions in the rulemaking record.

Z

ECONOMIC IMPACT STATEMENT
TELEPHONE NUMBERCONTACT PERSONDEPARTMENT NAME EMAIL ADDRESS

NOTICE FILE NUMBERDESCRIPTIVE TITLE FROM NOTICE REGISTER OR FORM 400

 1.  Check the appropriate box(es) below to indicate whether this regulation: 

a.  Impacts business and/or employees

b.  Impacts small businesses

c.  Impacts jobs or occupations

d.  Impacts California competitiveness

e.  Imposes reporting requirements 

f.  Imposes prescriptive instead of performance 

g.  Impacts individuals 

h.  None of the above (Explain below):

If any box in Items 1 a through g is checked, complete this Economic Impact Statement.  
If box in Item 1.h. is checked, complete the Fiscal Impact Statement as appropriate.

3.  Enter the total number of businesses impacted: 

Describe the types of businesses (Include nonprofits):

Enter the number or percentage of total 
businesses impacted that are small businesses: 

4.  Enter the number of businesses that will be created: eliminated:

Explain:

 5.  Indicate the geographic extent of impacts: Statewide

Local or regional (List areas):

Describe the types of jobs or occupations impacted:

and eliminated:6.  Enter the number of jobs created: 

7.  Will the regulation affect the ability of California businesses to compete with 
other states by making it more costly to produce goods or services here? YES NO

If YES, explain briefly:

PAGE 1

Over $50 million 

Between $25 and $50 million

Between $10 and $25 million

Below $10 million

estimates that the economic impact of this regulation (which includes the fiscal impact) is: 
(Agency/Department)

[If the economic impact is over $50 million, agencies are required to submit a Standardized Regulatory Impact Assessment 
as specified in Government Code Section 11346.3(c)]

2.  The

California Fish and Game Commission Dixie Van Allen 916 201-6201fgc@fgc.ca.gov

Add Section 749.14, Title 14, CCR, Re: Take of Morro Manzanita During Candidacy

Construction contractors, individual parcel owners near bridge project. 

0 0

No effects on businesses from regulation's adoption, but failure to adopt could delay bidding process for project.

The county has not yet put out contracts for the bridge project yet, and is waiting

0

California Fish and Game Commission

for the regulations to pass before putting out bids. Without the regulations, the bidding process will be delayed and may impact jobs. 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

4.  Will this regulation directly impact housing costs? YES NO

If YES, enter the annual dollar cost per housing unit:  $

Number of units: 

NOYES5.  Are there comparable Federal regulations? 

Explain the need for State regulation given the existence or absence of Federal regulations: 

Enter any additional costs to businesses and/or individuals that may be due to State - Federal differences:  $ 

C.  ESTIMATED BENEFITS   Estimation of the dollar value of benefits is not specifically required by rulemaking law, but encouraged. 

1.  Briefly summarize the benefits of the regulation, which may include among others, the 
health and welfare of California residents, worker safety and the State's environment:

specific statutory requirements, or 2.  Are the benefits the result of: goals developed by the agency based on broad statutory authority? 

Explain:

3.  What are the total statewide benefits from this regulation over its lifetime?   $ 

 D.  ALTERNATIVES TO THE REGULATION   Include calculations and assumptions in the rulemaking record. Estimation of the dollar value of benefits is not 
specifically required by rulemaking law, but encouraged.

1.  List alternatives considered and describe them below. If no alternatives were considered, explain why not:

PAGE 2

3.  If the regulation imposes reporting requirements, enter the annual costs a typical business may incur to comply with these requirements. 
     Include the dollar costs to do programming, record keeping, reporting, and other paperwork, whether or not the paperwork must be submitted.   $ 

4.  Briefly describe any expansion of businesses currently doing business within the State of California that would result from this regulation:

ECONOMIC IMPACT STATEMENT (CONTINUED)
 B.  ESTIMATED COSTS   Include calculations and assumptions in the rulemaking record. 

1.  What are the total statewide dollar costs that businesses and individuals may incur to comply with this regulation over its lifetime?  $ 

a.  Initial costs for a small business:    $ 

b.  Initial costs for a typical business: $ 

c.  Initial costs for an individual:           $

d.  Describe other economic costs that may occur:

Annual ongoing costs:  $

Annual ongoing costs:  $

Annual ongoing costs:  $

Years:

Years:

Years:

2.   If multiple industries are impacted, enter the share of total costs for each industry: 

While Morro Manzanita is protected by ESA, as a 

0

     The goal of this regulation is to allow the County to 
proceed with its project to replace the South Bay

impacts to Morro manzanita from the South Bay Boulevard Bridge project, and may benefit Morro manzanita by creating a mitigation site which may increase the total area occupied by Morro manzanita.

 FGC Section 2084 allows for take of a candidate species where necessary and consistent with CESA. 

0

and costly permit approval process, which is not feasible given this is an approximately $30 million infrastructure project with project approvals in place, and serves to replace a critical transportation corridor in the Morro Bay and Los Osos community for safety reasons.

Take Permit (ITP) to take CESA listed or candidate species if such taking is incidental to, and for the purpose of, carrying out an otherwise lawful activity, such as this bridge project. However, issuance of ITPs from the Department is a more lengthy

The county could pursue an Incidental

of these regulations to allow for the discretionary take of Morro Manzanita. Contractors for the county have already anticipated the bridge project and have planned accordingly.

does not anticipate any adverse cost impacts to the creation or elimination of businesses within the state, or the expansion of businesses within the state as a result

The Commission

Boulevard Bridge so that the bridge meets current seismic design and safety standards.The Department considers the restoration and mitigation measures to adequately compensate for 

0

0

0

0 0

0

0

3

3

3

bridge project could be delayed if these regulations are not adopted. 

Only construction industry in this county is affected, as the

candidate species under CESA it needs state take authorization, which the proposed regulations provide in the form of discretionary take.
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

E.  MAJOR  REGULATIONS  Include calculations and assumptions in the rulemaking record. 

NOYES1.  Will the estimated costs of this regulation to California business enterprises exceed $10 million? 

If YES, complete E2. and E3  
If NO, skip to E4

Alternative 2:

Alternative 1:

2.  Briefly describe each alternative, or combination of alternatives, for which a cost-effectiveness analysis was performed: 

3.   For the regulation, and each alternative just described, enter the estimated total cost and overall cost-effectiveness ratio:

Cost-effectiveness ratio:  $

Alternative 2:  Total Cost  $

Alternative 1:  Total Cost  $

Regulation:      Total Cost  $

Cost-effectiveness ratio:  $

Cost-effectiveness ratio:  $

PAGE 3

NOYES

4.  Rulemaking law requires agencies to consider performance standards as an alternative, if a 
regulation mandates the use of specific technologies or equipment, or prescribes specific 
actions or procedures. Were performance standards considered to lower compliance costs? 

Explain:

California Environmental Protection Agency (Cal/EPA) boards, offices and departments are required to 
submit the following (per Health and Safety Code section 57005). Otherwise, skip to E4.

NOYES

4. Will the regulation subject to OAL review have an estimated economic impact to business enterprises and individuals located in or doing business in California 
exceeding $50 million in any 12-month period between the date the major regulation is estimated to be filed with the Secretary of State through12 months 
after the major regulation is estimated to be fully implemented?  

The incentive for innovation in products, materials or processes:

The increase or decrease of investment in the State: 

5.  Briefly describe the following: 

The benefits of the regulations, including, but not limited to, benefits to the health, safety, and welfare of California 
residents, worker safety, and the state's environment and quality of life, among any other benefits identified by the agency:

ECONOMIC IMPACT STATEMENT (CONTINUED)

3.  Briefly discuss any quantification issues that are relevant to a comparison 
of estimated costs and benefits for this regulation or alternatives: 

2.  Summarize the total statewide costs and benefits from this regulation and each alternative considered:

Cost:  $

Cost:  $

Cost:  $

Alternative 2:       Benefit:  $

Alternative 1:       Benefit:  $

Regulation:           Benefit:  $

(Attach additional pages for other alternatives)

If YES, agencies are required to submit a Standardized Regulatory Impact Assessment (SRIA) as specified in 
Government Code Section 11346.3(c) and to include the SRIA in the Initial Statement of Reasons. 

Performance standards were not considered as they would not allow the project to move forward without 

a CESA violation, as would be allowed under the proposed regulations for the discretionary take of Morro Manzanita. 

None. The incidental take of Morro Manzinita for the South Bay Boulevard Bridge

The Commission does not anticipate any adverse cost impacts or cost benefits that would materially affect investment in the state, 

materially affect investment in the state as a result of these regulations to allow for the discretionary take of Morro Manzanita. The take is specific to the South Bay Boulevard Bridge project and would not spur or decrease investment. 

Project will not lead to any innovation, as the removal and replanting procedures for the species is established and unlikely to inspire innovation.

the County by allowing them to proceed with the South Bay Boulevard Bridge project and may benefit Morro manzanita by creating a Morro manzanita mitigation site which, if successfully implemented, will increase the total area occupied by Morro manzanita.

This regulation benefits 

Econ. impacts from delaying the project due to failure to adopt

the regulations are difficult to quantify, as the delay would primarily affect the costs of the project to the county and would not necessarily impost economic impacts to businesses or private persons.

0

0

0

0

0

0
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.   FISCAL EFFECT ON LOCAL GOVERNMENT  Indicate appropriate boxes 1 through 6 and attach calculations and assumptions of fiscal impact for the 
current  year and two subsequent Fiscal Years.

FISCAL IMPACT STATEMENT

a.  Funding provided in

b.  Funding will be requested in the Governor's Budget Act of

Budget Act of

 Fiscal Year:

vs.

$ 

, Statutes of

Check reason(s) this regulation is not reimbursable and provide the appropriate information:

a.  Implements the Federal mandate contained in

Court.

Case of:

b.  Implements the court mandate set forth by the 

$ 

Date of Election:

c.  Implements a mandate of the people of this State expressed in their approval of Proposition No.

Local entity(s) affected:

Code;

d.  Issued only in response to a specific request from affected local entity(s).

e.  Will be fully financed from the fees, revenue, etc. from:

Authorized by Section:

f.   Provides for savings to each affected unit of local government which will, at a minimum, offset any additional costs to each;

g.  Creates, eliminates, or changes the penalty for a new crime or infraction contained in

of the

or Chapter 

1.  Additional expenditures in the current State Fiscal Year which are reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

2.  Additional expenditures in the current State Fiscal Year which are NOT reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

3.  Annual Savings. (approximate)

$ 

4.  No additional costs or savings. This regulation makes only technical, non-substantive or clarifying changes to current law regulations.

5.  No fiscal impact exists.  This regulation does not affect any local entity or program.

6.  Other.  Explain

PAGE 4
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

B.  FISCAL EFFECT ON STATE GOVERNMENT  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal impact for the current 
year and two subsequent Fiscal Years.

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

It is anticipated that State agencies will:

a.  Absorb these additional costs within their existing budgets and resources.

Fiscal Yearb.  Increase the currently authorized budget level for the 

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any State agency or program.

$ 

4.  Other.  Explain

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any federally funded State agency or program.

$ 

4.  Other.  Explain

C.  FISCAL EFFECT ON FEDERAL FUNDING OF STATE PROGRAMS  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal 
impact for the current year and two subsequent Fiscal Years.
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Draft Document 

STD. 399 Addendum 

 

Add Section 749.14 

Title 14, California Code of Regulations  

Re: Take of Morro Manzanita During Candidacy 

Background 

Morro manzanita has been listed under the Federal Endangered Species Act (ESA) as 

threatened since 1994. On July 20, 2024, the Fish and Game Commission (Commission) 

received a petition to list morro manzanita as an endangered species under the California 

Endangered Species Act (CESA). Based upon the information contained in the petition and 

other relevant information, the California Department of Fish and Wildlife (Department/CDFW) 

determined that there is sufficient scientific information to indicate the petition action may be 

warranted and recommended that the Commission accept the petition for further consideration 

pursuant to CESA. On April 16, 2025, the Commission determined that listing may be 

warranted pursuant to Section 2074.2, Fish and Game Code. On May 16, 2025 a Morro 

manzanita became a candidate species under CESA effective upon publication of the notice of 

findings in the California Regulatory Notice Register. 

Under Section 2084, Fish and Game Code, CESA provides that the Commission may adopt 

regulations to authorize take of candidate species, based on the best available scientific 

information, when the take is otherwise consistent with CESA. 

San Luis Obispo County Public Works Project 

The County of San Luis Obispo (the County) proposes to replace the South Bay Boulevard 

Bridge (No. 49C-0351) (Project) which spans Los Osos Creek so that it meets current seismic 

design standards and maintains safe, reliable service of a critical access corridor for the Los 

Osos and Morro Bay communities.   

Environmental review was completed for the Project, and the County it is going out to bid for 

construction to start in early 2026.  

Proposed Regulations 

The proposed addition of Section 749.14 to Title 14, CCR aims to create a special order 

allowing take of Morro manzanita during the CESA candidacy process for the described 

Project.  

Economic Impact Statement 

Section A. Estimated Private Sector Cost Impacts 

Question 4. Number of businesses that will be created or eliminated. 

The Commission does not anticipate any adverse cost impacts to the creation or elimination of 

businesses within the state, or the expansion of businesses within the state as a result of these 

regulations to allow for the discretionary take of Morro manzanita. While the County has yet to 

accept bids for contractors for the project, it is unlikely that new construction firms would be 
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created to bid on the work due to the high capital requirements of establishing those types of 

firms, and the project will ultimately go to existing firms.  

Question 6. Number of jobs that will be created or eliminated. 

The Commission does not anticipate any adverse cost impacts to the creation or elimination of 

jobs within the state as a result of these regulations to allow for the discretionary take of Morro 

manzanita. However, failure to adopt these regulations could lead to the County pursuing 

Incidental Take Permits (ITPs), which could directly cost the project and potentially cause the 

county to delay the bidding process for the project and affect contracted jobs. It is difficult to 

quantify the number of jobs that would be affected because the County has not yet accepted 

bids for contractors yet, but due to the necessity of having a seismically stable bridge the 

project will go through regardless of adoption, so it could be argued that while bidding could be 

delayed the jobs will ultimately remain unchanged.  

Section B. Estimated Costs 

Question 1. What are the total statewide dollar costs that businesses and individuals may incur 

to comply with this regulation over its lifetime?  

None. The proposed regulations to allow for the discretionary take of Morro Manzanita should 

not materially affect any businesses or individuals, as they do not introduce any fees or other 

costs that a representative private person or business would be mandated to pay.  

Section C. Estimated Benefits 

Question 1. Briefly summarize the benefits of the regulation. 

The goal of this regulation is to allow the County to proceed with its project to replace the 

South Bay Boulevard Bridge so that the bridge meets current seismic design and safety 

standards. The Department considers the restoration and mitigation measures laid out in the 

HMMP to adequately compensate for impacts to Morro manzanita from the Project. This 

regulation benefits the County by allowing them to proceed with the Project and may benefit 

Morro manzanita by creating a mitigation site which, if successfully implemented, will increase 

the total area occupied by Morro manzanita.  

Question 3. What are the total statewide benefits from this regulation over its lifetime?  

The direct statewide economic benefits of the project are $0, as the discretionary take of Morro 

manzanita will not create any savings statewide for businesses or individuals.   

Question 4. Briefly describe any expansion of businesses currently doing business within the 

State of California that would result from this regulation.  

The Commission does not anticipate any adverse cost impacts to the creation or elimination of 

businesses within the state, or the expansion of businesses within the state as a result of these 

regulations to allow for the discretionary take of Morro manzanita. The take of the species 

would not constitute a reason for any businesses to expand or contract their operations, and 

the indirect impact on the construction companies that the County is currently engaged with for 

this project is unlikely to cause them to expand, as they generally must be large enough to 

take on such an endeavor in order to compete for the bid. 
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Section D. Alternatives to the Regulation 

Question 1. List all alternatives considered and describe them below. If no alternatives were 

considered, explain why not: 

Another means to allow take of CESA candidate species is by Incidental ITPs pursuant to FGC 

Section 2081, subdivision (b), from the Department. An ITP allows a permittee to take CESA 

listed or candidate species if such taking is incidental to, and for the purpose of, carrying out 

an otherwise lawful activity, including for research or monitoring activities of such activity. 

However, issuance of ITPs falls under Department authority and involves a more lengthy and 

costly permit approval process, which is not feasible given this is an approximately $30 million 

infrastructure project, and all other project approvals are in place, and serves to replace a 

critical transportation corridor in the Morro Bay and Los Osos community for safety reasons. 

The ITP process would add costs of approximately $5.342 million to the County’s project and 

would delay the $30 million infrastructure project by approximately three years, which would 

further increase the project costs to the County by approximately $5.45 million (see Section A 

of the Fiscal Impact Statement). 

Without the proposed changes, the County would risk being in violation of CESA for the 

candidacy of Morro Manzanita. 

Fiscal Impact Statement 

A. Fiscal Effect on Local Government 

Answer 5. Explain:  

The adoption of the regulation will not have any fiscal effect on local governments; however, 

while the Commission does not anticipate any nondiscretionary costs or savings to local 

agencies as a result of the proposed regulations, failure to adopt them could force the County 

to pursue taking Morro manzanita via the ITP process. Pursuing an ITP through the 

Department is more costly and time consuming than the discretionary take approach proposed 

by these regulations and would add costs to and delay the $30 million infrastructure project to 

improve the seismic safety of the Morro Bay and Los Osos transportation corridor. The ITP 

process would add costs of approximately $5.342 million to the County’s project and would 

delay the $30 million infrastructure project to improve the seismic safety of the Morro Bay and 

Los Osos transportation corridor. The $5.342 million breaks down to the following: 

• Approximately $47,000 for the CDFW ITP Application fee with Complexity Fee 

• Approximately $5.295 million for CDFW required security for Habitat Management Lands 

Mitigation 

• Lake and Streambed Standard Agreement fee of approximately $6,698 

Additionally, County staff indicate that failing to adhere to the Project’s current timeline due to a 

delay would cost the project $27 million in programmed Federal funding, as well as increase 

the costs of the project by approximately $5.45 million. The cost increase associated with a 3-

year delay would be as follows: 

• Inflationary cost increases: 4.89% of $33 Million for 3 years = approximately $5.1 million 
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• Project manager labor costs to coordinate Federal funding revisions and to coordinate 

project revisions: $90,000 

• Environmental consulting labor costs to update permits, agency authorizations, and 

update environmental commitment record: $80,000 

• Consultant costs to update plans and specifications to latest Caltrans versions: $180,000 

Combined total cost impact to the County from failing to adopt these regulations would be 

approximately $10.792 million, in addition to the County losing out on $27.  

B. Fiscal Effect on State Government 

Answer 3. No fiscal impact exists. This regulation does not affect any State agency or 

program: 

This regulation will not affect any state agency or program if it is adopted. However, failure to 

adopt would force San Luis Obispo County to pursue taking Morro manzanita via the ITP 

process. The approximately $47,000 for the CDFW ITP Application fee with Complexity Fee 

would cover most of the Department’s costs for processing the permit application; however, 

this would still leave the Department with a deficit that would need to be absorbed in the 

existing budget. The costs are described in Table 1 below: 

Table 1: Estimated Costs to CDFW for ITP Processing 

Personal Services 

Hourly 

Rate 

CAL HR FY 2024/25 

FULL MAX 

MONTHLY SALARY  

Estimated 

Hours  Totals 

Regional Manager $117.89 20,748.00  8.00  $943.09 

Environmental Program 

Manager Supervisory 

(Region and HCPB review 

time) $86.07 15,148.00  20.00  $1,721.36 

Sr Environmental Scientist 

Supervisor (Region and 

HCPB) $74.43 13,100.00  40.00  $2,977.27 

Sr Environmental Scientist 

Specialist (Region and 

Habitat Conservation 

Planning Branch) $58.07 10,221.00  430.00  $24,971.76 

Associate Government 

Program Analyst (Admin 

support ITP) $42.89 7,549.00  20.00  $857.84 
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Personal Services 

Hourly 

Rate 

CAL HR FY 2024/25 

FULL MAX 

MONTHLY SALARY  

Estimated 

Hours  Totals 

Attorney III (Review time for 

CESA candiate ITP/HM 

Lands) $84.54 14,879.00  8.00  $676.32 

CDFW Land Agent (HM 

Lands review and 

processing) $51.49 9,063.00  10.00  $514.94 

Total Salary & Wages 
   

$32,662.59 

Staff Benefits-Permanent 

Staff (FY 2024-25)1 50.625% 
  

$16,535.44 

TOTAL PERSONAL 

SERVICES 
   

$49,198.03 

OVERHEAD - Indirect 

Costs3 (FY 2024-25) 20.68% 
  

$10,174.15 

TOTAL COSTS TO CDFW 
   

$59,372.18 

 

The costs of the ITP process for the county can be broken down in Table 2: 

Table 2: Costs to San Luis Obispo County from ITP Process 

Costs to the County for ITP (does not include their staff time 

or consultant fees) 
 

CDFW ITP Application fee with Complexity Fee max $47,012.50  

CDFW required Security for Habitat Management Lands Mitigation $5,295,000.00  

Total Burden to County for ITP application/HM Lands Security $5,342,012.50  

 

The difference between the $47,012.50 CDFW ITP Application fee with Complexity Fee and 

the costs of $59,372.18 to the Department for ITP processing would leave the Department with 

approximately $12,359.68 in costs that would need to be absorbed by the Department’s 

budget if these regulations are not adopted.  



 
 
IN REPLY REFER TO:  
2022-0025695-S7 

April 25, 2022 
 
 
Barrett Holland 
District Biologist 
California Department of Transportation, District 5 
50 Higuera Street 
San Luis Obispo, California  93401 
 
Subject:  Biological Opinion on South Bay Boulevard Bridge Replacement Project, San 

Luis Obispo County, California  
 
Dear Barrett Holland:  
 
This document transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion based 
on our review of the California Department of Transportation’s (Caltrans) proposed funding and 
oversight of the San Luis Obispo County’s (County) replacement of South Bay Boulevard 
Bridge over Los Osos Creek (project) and its effects on the federally threatened California red-
legged frog (Rana draytonii), the federally threatened Morro shoulderband snail 
(Helminthoglypta walkeriana), the federally endangered tidewater goby (Eucyclogobius 
newberryi), the federally threatened Morro manzanita (Arctostaphylos morroensis), and 
designated critical habitat for both the Morro shoulderband snail and the tidewater goby, in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (Act) (16 U.S.C. 
1531 et seq.). 
 
We received your request for formal consultation on October 20, 2021, via electronic mail. After 
reviewing your request, we sent you an electronic mail on November 24, 2021, informing you 
that we did not concur with your determination that the proposed action may affect, but is not 
likely to adversely affect the California red-legged frog. We received your December 27, 2021, 
request to initiate formal consultation on the proposed action’s impacts to the California red-
legged frog and for our concurrence that the proposed project meets the criteria for inclusion 
under the Programmatic Biological Opinion for Projects Funded or Approved under the Federal 
Highway Administration’s Federal Aid Program (PBO) (Service 2011). We have based this 
biological opinion on information that accompanied your October 20, 2021, request for 
consultation, including the biological assessment (Caltrans 2021), the Mitigated Negative 
Declaration (SLO 2019), various correspondences, and information in our files. 
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California Red-Legged Frog  
 
Under the administration of the PBO (Service 2011), you are required to notify us of project 
activities that may adversely affect the California red-legged frog and its designated critical 
habitat. Caltrans has assumed the Federal Highway Administration’s (FHWA) responsibilities 
under the Act for this action in accordance with Section 1313, Surface Transportation Project 
Delivery Program, of the Moving Ahead for Progress in the 21st Century Act (MAP-21) of 
2012, as described in the National Environmental Policy Act Assignment Memorandum of 
Understanding between FHWA and Caltrans (effective October 1, 2012) and codified in 23 
U.S.C. 327. You have determined that the proposed action may affect and is likely to adversely 
affect the California red-legged frog and requested that such effects be addressed via the PBO. 
The project is not located within designated critical habitat for the species. Caltrans will 
implement all minimization measures described on pages 7 through 12 of the PBO.  
 
The proposed project is discussed in detail in the project’s biological assessment (Caltrans 2021) 
and below in the project description. Summarized briefly, Caltrans, in cooperation with the 
County, is proposing to replace the South Bay Boulevard Bridge (49C-0351) at Los Osos Creek 
with a new bridge.  
 
You have determined that replacing the bridge on South Bay Boulevard at Los Osos Creek, as 
described in the biological assessment (Caltrans 2021), satisfies the four criteria outlined in the 
PBO for projects that are likely to result in adverse effects to the California red-legged frog, but 
would not affect the long-term viability of those populations. Project effects of this nature were 
analyzed in the PBO under the Effects of the Action section (Service 2011, pp. 29-34). You also 
propose to implement the measures outlined in the PBO for avoiding and minimizing effects to 
the California red-legged frog. Based on the information in your biological assessment (Caltrans 
2021), the proposed project is consistent with, and appropriate for, inclusion under the PBO. 
Caltrans must implement all avoidance and minimization measures, reasonable and prudent 
measures, and terms and conditions of the PBO. You have requested our concurrence with your 
determination that the potential adverse effects of the proposed action on the California red-
legged frog are appropriate for analysis under the PBO. We have reviewed the project activities 
and determined that the project is suitable for inclusion under the PBO. We will not discuss this 
species for the remainder of this biological opinion. 
 

BIOLOGICAL OPINION 
 
DESCRIPTION OF THE PROPOSED ACTION  
 
The County, with oversight by Caltrans, proposes to replace the South Bay Boulevard Bridge 
(No. 49C-0351), which spans Los Osos Creek within unincorporated San Luis Obispo County, 
approximately 2,000 feet southeast of the City of Morro Bay, California. The bridge has been 
identified as seismically deficient. The bridge has been programmed to be replaced rather than 
retrofitted under the Highway Bridge Program, as replacement was identified as the most cost 
effective retrofit alternative. The project is funded by the FHWA as administered by Caltrans. 
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The County would replace the existing 189-foot long, 37-foot-wide bridge with a new 300-foot-
long, 50-foot-wide bridge immediately east of the existing bridge. The proposed replacement 
bridge consists of a two-span concrete bridge on pile foundations with a center support pier. The 
replacement bridge deck would be widened to accommodate a pedestrian lane for public access 
and future extension of the California Coastal Trail along South Bay Boulevard. Approach lanes 
would be realigned within the minimum length necessary to meet the new bridge. The County 
would demolish the existing roadway approaches along with the existing bridge after 
construction of the new bridge and roadway approaches are complete and operational. The 
County also would remove the abandoned approach road sections, and those areas would be 
used for stormwater features and habitat mitigation areas. The primary mitigation area is a 0.4-
acre area on Santa Ysabel Road that would be used for staging and storage during construction 
and converted to Morro manzanita chaparral as part of the mitigation strategy after construction 
has been completed. The project area is entirely within a County right-of-way, including all 
permanent and temporary impact areas and proposed habitat mitigation and restoration.  
 
The County has divided the project into three phases: year 1, construction of new bridge; year 2, 
demolition of old bridge; and 5 years of habitat restoration, mitigation, maintenance and 
monitoring. Within the construction and demolition phases, activities are divided between dry 
season, June through October (22 weeks or 110 work days), and outside the dry season, 
November through June (30 weeks or up to 150 work days). Construction is estimated to take 30 
months to complete and is estimated to commence in June 2022 (ending in November 2024) or 
June 2023 (ending in November 2025). However, the intended schedule to construct the new 
bridge in the first year and demolish the existing bridge in the second year may not be feasible 
given contractor approach and construction contingencies. All work below the high tide line in 
Los Osos Creek will be conducted during two consecutive dry seasons of 5 months duration, 
June 1 to October 31. Work in upland areas will take place outside the dry season, which will 
include implementation of wet weather minimization measures, as appropriate. All work will 
take place during daytime hours, unless special permission is acquired from the County engineer 
for night work necessary for critical work items on a case-by-case basis.  
 
Proposed Mitigation   
 
To offset the effects to special status species and habitats, the County is proposing to restore 
temporary impacts at a 1:1 ratio, permanent impacts to Morro manzanita chaparral at a 3:1 ratio, 
and permanent impacts to oak woodland at a 4:1 ratio. All mitigation activities are proposed to 
occur within the action area and replace impacted habitats with native plant species. The 
mitigation activities proposed are: 
 

• Drainage patterns and topography will be restored or improved to pre-project conditions.  
 

• Temporary impact areas will be restored to pre-existing conditions by removing all 
structures (trestles, trestle piles, cofferdams) and restoring pre-existing substrate contours 
and vegetation by hydroseeding, container plants, or both. 
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• Temporary impacts to Morro manzanita chaparral will be restored to pre-existing 
contours, soil conditions, and vegetation using a combination of hydroseeding and 
container plants. The 33 Morro manzanita plants to be removed for construction access 
and staging will be stored during construction and replanted after construction. 

 
• Permanent Morro manzanita chaparral impacts to 0.24 acre and 13 individual plants will 

be mitigated at a 3:1 mitigation ratio, requiring 0.72 acre and approximately 39 Morro 
manzanita plants. 

 
• Oak woodland impacts include removal of trees with diameter at breast height (DBH) of 

4 inches or more is anticipated to include 9 trees in the permanent impact footprint for 
the realigned approach roads and additional trees in the temporary construction 
disturbance area, for a total of 15 to 25 trees. Replacement plantings at a 4:1 replacement 
ratio would correspond to up to 100 replacement plantings. All plantings will occur 
within 1 acre in the action area. 

 
• Weed control will be implemented using hand methods in the restoration and mitigation 

areas for 5 years. 
 

• Maintenance and monitoring of restoration and mitigation areas will occur for 5 years. 
The County proposes to maintain at least 75 percent success of replaced plants in the 
restoration and mitigation areas. 

 
General Conservation Measures 
 

1. Prior to initiation of any construction activities, including vegetation clearing or 
grubbing, sturdy high visibility fencing will be installed to protect wetlands adjacent to 
designated work areas. This fencing will be placed to avoid unnecessary adverse impacts 
to these areas. No construction work (including storage of materials) will occur outside 
of the specified project limits. The fencing will remain in place during the entire 
construction period, be monitored periodically by a Service-approved biologist, and 
maintained as needed by the contractor. 

 
2. Prior to any vegetation removal or ground disturbance, a Service-approved biologist will 

conduct a training session for all construction personnel. At a minimum, the training will 
include a description of the special status species and their habitats, the specific measures 
that are being implemented to conserve the species for the project, and the boundaries 
within which the project may be accomplished. Brochures, books, and briefings may be 
used in the training session, provided that a qualified person is on hand to answer any 
questions. 

 
3. The Service-approved biologist will conduct pre-activity surveys for Morro 

shoulderband snails no more than 1 week prior to onset of initial ground disturbance 
activities within or adjacent to vegetation, including vegetation removal, materials and 
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equipment staging, and any earthwork. The survey process will involve moving and 
searching under all vegetation, and anthropogenic artifacts present (e.g., woodpiles, tires, 
debris), and will result in destruction or uprooting of vegetation. In addition, if any live 
snails are found during the preconstruction surveys, the Service-approved biologist will 
conduct daily Morro shoulderband snail pre-activity surveys at the beginning of each 
work day to check for and remove any Morro shoulderband snails. Pre-activity Morro 
shoulderband snail surveys will be conducted before work occurs during any day with 
rainy or wet weather. Morro shoulderband snails of any life stage will be captured and 
moved out of harm’s way to a pre-approved receiver site. The size, age class, location of 
capture, and release site location will be recorded for each relocated Morro shoulderband 
snail. Empty shells will be noted on a map, counted, and classified by size and age and 
will be left in place. 

 
4. Vegetation clearing will be done outside nesting bird season (February 1 to September 

1). If it is not possible to avoid nesting season, preconstruction nesting bird surveys will 
be conducted by a qualified biologist experienced in bird identification and nest surveys, 
prior to the onset of work activities, including vegetation removal. If an active nest is 
detected during the preconstruction surveys, the qualified biologist will notify Caltrans 
and the California Department of Fish and Wildlife (CDFW) to coordinate the 
appropriate course of action required. Caltrans will contact the Service if the species is 
federally listed or protected under the Migratory Bird Treaty Act. In addition, any 
unoccupied nests (excluding raptors) found within the action area will be removed to 
discourage nesting. Demolition of the existing bridge will be scheduled to avoid the 
swallow nesting season, if feasible. Nesting swallows may use the existing bridge 
commencing in March or April. To deter swallows from nesting on the existing or new 
bridge, appropriate nesting deterrent methods will be implemented prior to the start of 
nesting season to deter active nesting during the proposed construction period 
(applicable to both construction and demolition construction phases). Nesting deterrents 
may include removal of unoccupied nests or installation of netting over appropriate 
nesting surfaces, or both.  

 
5. Temporary erosion control measures (such as silt fences, sterile rice straw bales/wattles, 

silt/sediment basins and traps, check dams, geofabric, sandbag dikes, and temporary 
revegetation or other ground cover) will be employed for disturbed areas. Earth dikes, 
drainage swales, and ditches will be provided to intercept, divert, and convey surface 
runoff and sheet flow, prevent erosion, and reduce pollutant loading. Specific areas that 
may need such measures will be identified on the construction drawings. 

 
6. All oils, fuels, and other toxicants spilled or deposited near the project site will be 

removed and disposed of according to applicable laws and regulations.  
 

7. Fueling of machinery and equipment will be conducted only in designated upland areas 
that will prevent accidental spills from reaching the creek, wetlands, or other sensitive 
plant communities.  
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8. The topography of the equipment access route(s) will be restored when each construction 
phase is complete. 

 
9. Native vegetation will be used to revegetate and stabilize affected stream banks and 

disturbed areas. 
 

10. Standard dust control measures will be implemented to avoid excessive dust transported 
outside the action area.  

 
11. Native grasses and vegetation will be established in areas disturbed by construction to 

minimize erosion as soon as possible after disturbance. 
 

12. Erosion control and stabilization measures will be incorporated into road construction.  
 

13. Temporary construction impact areas will be restored to pre-existing conditions as 
defined in the finalized Habitat Mitigation and Monitoring Plan (HMMP). 

 
14. Authorization from the U.S. Army Corps of Engineers and a coastal development permit 

from the California Coastal Commission and the Local Coastal Program will be obtained 
prior to construction, and any additional minimization and avoidance measures provided 
in these permits will be implemented. 

 
Measures for Aquatic Work for Water Quality and Tidewater Goby 
 

1. Work below the mean high tide line will be limited to the work window June 1 to 
October 31 or as otherwise directed by the regulatory permits to minimize migratory fish 
presence, potential for precipitation events and associated runoff effects, increased creek 
flow, and potential for more extreme storm induced tide and wave conditions.  

 
2. A qualified, Service-approved biologist will monitor installation of the approved 

dewatering containment system and all dewatering activities that could impact tidewater 
goby and their habitat. 

 
3. Following installation of the approved dewatering containment system, the Service-

approved biologist will use seines and dipnets to capture and translocate fishes and other 
aquatic organisms trapped within the containment area. All captured organisms will be 
immediately released into areas of the creek that will not be affected by dewatering. 

 
4. All dewatering pump intakes will be screened with screening appropriate to exclude all 

life stages of tidewater goby from entrainment in the pumping system. 
 

5. Dewatering operations will be halted periodically to allow the qualified Service-
approved biologists to seine the exclusion area for additional trapped fishes and aquatic 
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organisms. All captured organisms will be immediately released into areas of the creek 
that will not be affected by dewatering. 

 
6. Installation of the approved dewatering containment system will be conducted, to the 

greatest extent possible (detailed in M. Stillman, County of San Luis Obispo, pers. 
comm. 2022), at low tidal levels when water within the containment area is at minimal 
levels and fishes and other aquatic organisms may be in lower abundance. 

 
7. Equipment will not be operated directly within tidal waters or the live Los Osos Creek 

channel. The containment system will be removed after work is completed. 
 

8. Turbid water from construction activities in the creek will be contained and prevented 
from being transported in amounts that are deleterious to fish, or in amounts that could 
violate state pollution laws. Silt fences or other means will be used to contain sediment. 
If sediment is not being contained adequately, as determined by visual observation, the 
activity will cease. 

 
9. Appropriate best management practices (including filtration, as appropriate) will be 

implemented to prevent the entry of excavated material, silt laden water, and other 
contaminants into the live creek channel. Due to the high salt content and other potential 
contaminants, water pumped from the containment area will not be deposited in upland 
areas. All potentially contaminated materials from the containment areas will be 
removed from the site and properly disposed of in compliance with State and Federal 
law. 

 
10. The equipment access route to the streambed to install or remove temporary piles, 

construct the trestles and bridge components, and demolish the existing bridge will be 
selected to minimize disturbance of wetlands. 

 
11. The access route within wetlands (salt marsh) will be covered with crane pads, plywood 

or similar materials to minimize rutting, vegetation trampling and other ground 
disturbance. These materials will be removed as soon as equipment access needs are 
complete. 

 
12. Roads used during construction will be swept and cleaned of accumulated earth and 

debris in the construction zone during project construction, particularly before predicted 
rainfall events. 

 
13. Excavated materials deposited or stored onsite temporarily, including sediment 

excavated from the creek bed, will not be placed in or adjacent to open water channels or 
wetlands and will be wetted and/or covered as necessary to prevent runoff and erosion. 

 
14. A Spill Prevention Control and Countermeasure Plan (SPCCP) will be prepared for 

construction to minimize the potential for spills or leaks of fuels and other potentially 
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hazardous substances, and to provide maximum efficiency in response to and cleanup of 
any spills or leaks. 

 
15. Bridge abutments will be designed to minimize disturbances to essential fish habitat and 

stream banks. 
 

16. Sidecasting of road materials into Los Osos Creek will be prohibited. 
 

17. In-water structures will be composed of clean materials and will be limited to the 
minimum necessary footprint to support construction activities. 

 
18. Cofferdams will be designed to exclude anticipated high-water conditions plus an 

additional reasonable margin of safety. 
 

19. Construction schedule will be managed to achieve removal of instream structures at the 
end of the dry season to the maximum extent possible. 

 
20. Piles will not be installed using an impact hammer, except to test vertical pile capacity. 

 
21. Hollow steel piles will not be used unless required to meet engineering requirements. 

 
22. Peak sound pressure levels will be monitored during any driving of steel piles using an 

impact hammer. 
 

23. If monitored sound pressure levels exceed 180 dB, additional measures will be 
implemented potentially including an air bubble curtain, dewatering the area using a 
cofferdam or use of a smaller hammer. 

 
24. All temporary piles and old bridge piles will be removed completely, to the extent 

feasible. 
 

25. Piles will be removed using a crane or vibratory hammer. 
 

26. The project will obtain coverage under the General Permit for Storm Water Discharges 
associated with Construction and Land Disturbance Activities (Order no. 
20120006DWQ), and a SWPPP will be prepared. 

 
27. During construction, erosion control measures (e.g., silt fencing, fiber rolls, and barriers) 

will remain available on site and will be utilized as necessary to prevent erosion and 
sedimentation in wetland areas. No synthetic plastic mesh products will be used for 
erosion control and use of these materials on site is prohibited. 

 
28. Erosion control measures will be checked to ensure that they are intact and functioning 

effectively and maintained on a weekly basis throughout the duration of construction. 
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29. The contractor will also apply adequate dust control techniques, such as site watering, 
during construction to protect water quality. 

 
30. Groundwater discharged to Los Osos Creek from dewatering activities during the 

construction period will be allowed to settle in a temporary tank (or equivalent) prior to 
discharge and provided with erosion protection at the pipe outlet. 

 
31. Dewatering discharge will be allowed to settle prior to discharge to the creek. 

 
32. Drilling for the cast-in-drilled-hole piles will utilize a temporary steel casing installed to 

the full depth of the drill hole, if feasible. 
 

33. If full length temporary casing is not feasible, steel casing will be installed to at least 
three feet below the ground surface. 

 
34. Drilling will be monitored to detect any discharge of drilling fluid from the casing, 

streambed or adjacent areas. 
 

35. Containment (washed gravel-filled bags wrapped in plastic sheeting, or equivalent) will 
be used at the drill hole to collect and contain any drilling fluid leakage and prevent any 
discharges to the streambed. 

 
36. Absorbent material and disposal bags (or equivalent cleanup materials) will be 

maintained onsite to cleanup any drilling fluid spillage. 
 

37. All spillage of drilling fluids (including residual solids) will be removed from the 
streambed and adjacent areas using cleanup materials. 

 
38. Any discharge of drilling fluids to the streambed will be reported to Regional Water 

Quality Control Board, California Department of Fish and Wildlife, and the Service 
within 24 hours of discharge. 

 
ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION  
 
Jeopardy Determination   
 
Section 7(a)(2) of the Act requires that Federal agencies ensure that any action they authorize, 
fund, or carry out is not likely to jeopardize the continued existence of listed species. 
“Jeopardize the continued existence of” means “to engage in an action that reasonably would be 
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and 
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of 
that species” (50 CFR 402.02).  
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The jeopardy analysis in this biological opinion relies on four components: (1) the Status of the 
Species, which describes the current rangewide condition of the Morro shoulderband snail, 
tidewater goby, and Morro manzanita, the factors responsible for that condition, and their 
survival and recovery needs; (2) the Environmental Baseline, which analyzes the condition of 
the Morro shoulderband snail, tidewater goby, and Morro manzanita in the action area, the 
factors responsible for that condition, and the relationship of the action area to the survival and 
recovery of species; (3) the Effects of the Action, which determines all consequences to the 
Morro shoulderband snail, tidewater goby, and Morro manzanita caused by the proposed action 
that are reasonably certain to occur in the action area; and (4) the Cumulative Effects, which 
evaluates the effects of future, non-Federal activities, that are reasonably certain to occur in the 
action area, on the Morro shoulderband snail, tidewater goby, and Morro manzanita.  
  
In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects of the proposed Federal action in the context of the current status of the Morro 
shoulderband snail, tidewater goby, and Morro manzanita, taking into account any cumulative 
effects, to determine if implementation of the proposed action is likely to reduce appreciably the 
likelihood of both the survival and recovery of the Morro shoulderband snail, tidewater goby, 
and Morro manzanita in the wild by reducing the reproduction, numbers, and distribution of that 
species.  
 
Adverse Modification Determination   
 
Section 7(a)(2) of the Act requires that Federal agencies ensure that any action they authorize, 
fund, or carry out is not likely to destroy or to adversely modify designated critical habitat. 
Destruction or adverse modification means a direct or indirect alteration that appreciably 
diminishes the value of critical habitat as a whole for the conservation of a listed species. 
 
The destruction or adverse modification analysis in this biological opinion relies on four 
components: (1) the Status of Critical Habitat, which describes the rangewide condition of the 
critical habitat for the Morro shoulderband snail and the tidewater goby; (2) the Environmental 
Baseline, which evaluates the condition of the critical habitat in the action area, the factors 
responsible for that condition, and the recovery role of the critical habitat in the action area; (3) 
the Effects of the Action, which are all consequences to critical habitat caused by the proposed 
action that are reasonably certain to occur in the action area; and (4) Cumulative Effects, which 
evaluate the effects of future non-Federal activities in the action area that are reasonably certain 
to occur.  
 
For the section 7(a)(2) determination regarding destruction or adverse modification, the Service 
begins by evaluating the effects of the proposed Federal action and the cumulative effects. The 
Service then examines those effects against the condition of all critical habitat described in the 
listing designation to determine if the proposed action’s effects are likely to appreciably diminish 
the value of critical habitat as a whole for the conservation of the species.  
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STATUS OF THE SPECIES   
 
Morro Shoulderband Snail   
 
Legal Status  
 
The Service listed the Morro shoulderband snail as endangered on December 15, 1994 (Service 
1994). We completed a recovery plan for the species and four plants from western San Luis 
Obispo County in September 1998 (Service 1998). We designated critical habitat on February 7, 
2001 (Service 2001) and completed a 5-year status review for the species in 2006 (Service 2006). 
In 2019, we completed a species status assessment (SSA) report the recommended downlisting 
the Morro shoulderband snail from endangered to threatened status (Service 2019). We published 
the reclassification of Morro shoulderband snail from endangered to threatened with section 4(d) 
rule on February 3, 2022 (Service 2022). 
 
Natural History  
 
The Morro shoulderband snail is a member of the terrestrial snail family Helminthoglyptidae. Its 
genus, Helminthoglypta, is a complex of many species of shoulderband snail, each with a 
relatively small range (Burke et al. 1999). The Big Sur shoulderband snail (H. umbilicata) occurs 
sympatrically (occupies the same geographic area but does not interbreed) with the Morro 
shoulderband snail (Walgren 2003). We once considered that that the Chorro shoulderband snail 
(H. morroensis) occupied a distinctly different geographic distribution from the Morro 
shoulderband snail (Roth and Tupen 2004); however, now have information that Morro and 
Chorro shoulderband snails occur sympatrically (Tenera Environmental 2006). Walgren (2003) 
previously documented intermediate forms of these two species.  
 
At the time of listing, the Service believed the species was restricted to sandy soils of coastal 
dune and dune scrub habitats in the area of Los Osos, Baywood Park, and Morro Bay. Roth 
(1985) speculated perhaps as few as several hundred Morro shoulderband snails remained 
throughout the geographic range of the species. A very limited survey for the species conducted 
in 1992 did not identify any live snails (Service 1994); however, subsequent surveys conducted 
primarily in association with proposed development projects have consistently identified live 
individuals indicating the population is more robust than previously thought. Pre-construction 
surveys conducted as part of the Los Osos Wastewater Project demonstrate that the Morro 
shoulderband snail occupies a diversity of both native and non-native habitats throughout its 
geographic range (SWCA 2013, SWCA 2014). 
 
In native habitat underlain by Baywood fine sand soils, the Morro shoulderband snail typically 
occurs in accumulated organic understory or duff and on the undersides of shrub branches near 
the soil surface. Plant species commonly associated with the presence of Morro shoulderband 
snail include mock heather (Ericameria ericoides), dune lupine (Lupinus chamissonis), seaside 
wooly sunflower (Eriophyllum staechadifolium), deerweed (Acmispon glaber [Lotus scoparius]), 
and sand almond (Prunus fasciculata var. punctata). Morro shoulderband snails also occur in 
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non-native iceplant species (e.g., Carpobrotus edulis, C. chilensis) and the nonnative grassland 
dominated by perennial veldt grass (Ehrharta calycina). Past and current observations (Walgren 
2003, SWCA 2013, SWCA 2014) indicate that the microclimate necessary for the species’ 
survival and reproduction is defined more by plant species physiognomy and soils than presence 
of any particular plant species.  
 
Morro shoulderband snails are most active when increased moisture availability facilitates their 
ability to disperse, find food, and mate. In the dry season, Morro shoulderband snails, like other 
terrestrial snail species, aestivate in accumulated litter or attached to the branches of shrubs. As 
with other snails in the genus Helminthoglypta, this species aestivates by producing an 
epiphragm (a seal of dried mucus in the aperture of the shell) to reduce water loss during the dry 
season. Information on the bronze shoulderband (Helminthoglypta arrosa), a similar terrestrial 
snail species found in coastal scrub in northern California, indicates that smaller individuals are 
more often found aestivating under vegetation and leaf litter. They also aestivate under 
vegetation on the ground (van der Laan 1973a) or on the twigs of shrubs. This may also be the 
case for Morro shoulderband snail as it if found in habitats with a similar plant species 
composition to that of the bronze shoulderband.  
 
Like most terrestrial snails, the Morro shoulderband snail is an herbivore, feeding predominantly 
on detritus. Fungi may be a potential food source for Morro shoulderband snails although as with 
the bronze shoulderband, dead material is strongly preferred over living material for those 
acceptable plant species (van der Laan 1973b).  
 
Rangewide Status  
 
Based on the recovery plan and our SSA report (Service 1998, Service 2019), we conclude that 
the status of the Morro shoulderband snail has improved throughout its range due to the 
substantial amount of habitat that has been preserved that was previously at risk for 
development, along with land use decisions and management activities undertaken by the County 
and landowners since the time of listing. The SSA report contains an accounting of conservation 
and management efforts (Service 2019). Overall, our analysis indicates that the intent of the 
downlisting criteria for the Morro shoulderband snail has been met (Service 2022); however, 
delisting criteria have not yet been achieved.  
 
At the time of its listing, threats to the Morro shoulderband snail included habitat loss and 
degradation, competition from non-native snail species, negative effects of off-highway vehicle 
activity, and use of pesticides. Since then, several of these threats have been ameliorated; 
however, habitat loss, and especially habitat degradation due to changes in habitat community 
structure and composition, continue to constitute a substantial threat to the species. Dehydration 
is a major threat to all terrestrial mollusks; therefore, another threat to the Morro shoulderband 
snail is exposure resulting from partial or complete removal of protective, sheltering vegetation 
that provides a more mesic microclimate. As with other species of Helminthoglypta, the Morro 
shoulderband snail is subject to predation by small mammals and snakes (van der Laan 1980, 
Huntzinger et al. 2008). Although no formal studies have provided evidence that disturbance 
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during aestivation may adversely affect Morro shoulderband snails, individuals likely survive 
careful capture and relocation into nearby suitable habitat (SWCA 2014). Absent any additional 
studies, we must consider that some individuals could suffer physiological stress or even death if 
their epiphragm is affected or individuals experience desiccating conditions because of 
disturbance during aestivation.   
 
Recovery  
 
The Service prepared a recovery plan for Morro shoulderband snail and four plants from western 
San Luis Obispo County in 1998 (Service 1998). The recovery goal for the Morro shoulderband 
snail is delisting. Recovery actions for the Morro shoulderband snail focus on securing and 
protecting suitable occupied habitat in all identified conservation planning area sufficient to 
support populations of the species in the long-term (i.e., at least 50 years). There are four 
Conservation Planning Areas defined: Area 1: Morro Spit, Area 2: West Pecho, Area 3: South 
Los Osos, Area 4: Northeast Los Osos. The recovery plan specifies that Morro shoulderband 
snail populations and their habitats are secured in all four Conservation Areas with populations 
large enough to minimize the short-term chance of extinction, as shown by life history studies. 
There must be adequate progress on control of exotic pest plants (including veldt grass) to 
assure that occupied habitat can remain intact and usable to the snail. Progress must have been 
made toward assessing possible threats, including competition from, or predation by non-native 
snails and use of pesticides. It is important to continue efforts to survey for Morro shoulderband 
snail in potential habitat within the snail’s historic range to ascertain whether undiscovered 
populations exist; if so, delisting criteria will have to be reviewed. Delisting criteria for the 
Morro shoulderband snail are the following: sufficient populations and suitable habitats (as 
shown by life history studies) from each of the four Conservation Planning Areas (and, if 
necessary, any newly located populations) must be secured from the known threats, including 
exotic pest plants. Possible threats, including competition from non-native snails, predation by 
non-native snails, and use of pesticides, must have been assessed and effectively controlled or 
removed. The sites must be under permanent management to maintain the desired vegetation 
structure and control pests and human incursions. 
 
The SSA report concluded that the intent of the downlisting criteria for the Morro shoulderband 
snail has been met; however, delisting criteria have not yet been achieved (Service 2019). The 
Service reclassified the Morro shoulderband snail from endangered to threatened in 2022 
(Service 2022). 
 
Critical Habitat for Morro Shoulderband Snail  
 
The Service designated critical habitat for the Morro shoulderband snail on February 7, 2001 
(Service 2001). It includes three units covering 2,566 acres in western San Luis Obispo County. 
The action area is within designated Unit 3.   
 
The phrases “primary constituent elements” (PCEs) and “physical and biological features” 
(PBFs) are synonymous. Critical habitat rules published before February 11, 2016, used the 
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term PCE, while critical habitat rules published after that date use the term PBF. In cases where 
a critical habitat rule numbers PCEs specifically (e.g., PCE-1, PCE 1), we will use the terms as 
defined in the critical habitat designation to avoid confusion. 
 
The critical habitat designation for Morro shoulderband snail does not contain a numerical list of 
what are termed in the document as “primary constituent elements”, but instead, describes 
designated units as providing the following physical and biological features: sand or sandy soils 
needed for reproduction; a slope not greater than 10 percent to facilitate movement of 
individuals; and the presence of native coastal dune scrub vegetation. This vegetation is 
typically, but not exclusively, represented by mock heather, buckwheat (Eriogonum spp.), 
eriastrum, chamisso lupine, dudleya (Dudleya spp.), and in more inland locations, California 
sagebrush (Artemisia californica), coyote brush (Baccharis pilularis), and black sage (Salvia 
mellifera). Critical habitat was delineated in the Los Osos area in three units: Unit 1: Morro Spit 
and West Pecho; Unit 2: South Los Osos; and Unit 3: Northeast Los Osos. Some of the habitat 
in the critical habitat units could be improved through habitat rehabilitation or improved 
management (e.g., removal of nonnative species).  
 
Tidewater Goby  
 
Legal Status 
 
The Service listed the tidewater goby as endangered on March 7, 1994 (59 FR 5494) and 
designated critical habitat for the tidewater goby on February 6, 2013 (78 FR 8745). We 
published a recovery plan for the tidewater goby on December 12, 2005 (Service 2005) and a 5-
year review in September 2007 (Service 2007). The Service published a proposed rule to 
downlist the tidewater goby on March 13, 2014 (79 FR 14339). During the public comment 
period, the Service received substantial comments regarding the proposed change in species 
status, and the tidewater goby remains listed as endangered.  
 
Natural History 
 
The tidewater goby is endemic to California and is one of the only species of fish to live 
exclusively in brackish water coastal lagoons, estuaries, and marshes in California (Swift et al. 
1989, Moyle 2002). Tidewater goby habitat is characterized by fairly still, but not stagnant, 
brackish water. They can withstand a wide range of habitat conditions and have been 
documented in waters with salinity levels that range from 0 to 42 parts per thousand (ppt), 
temperatures ranging from 46 to 77 degrees Fahrenheit and water depths from 10 to 79 inches 
(Irwin and Soltz 1984, Swift et al. 1989, Smith 1998). Most tidewater goby collections occurred 
in water of approximately one-third ocean salinity; (i.e., 12 ppt or less; Service 2005). Tidewater 
gobies are generally found over substrate that has a high percentage of sand and gravel 
(Worcester 1992) and are often clumped in areas that have sparse to medium dense cover by 
aquatic plants or algae (Worcester 1992). Tidewater gobies often migrate upstream and are 
commonly found up to 0.6 mile up from a lagoon or estuary (Service 2005), and have been 
recorded as far as 3 to 5 miles upstream of tidal areas (Irwin and Soltz 1985). 
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Tidewater gobies feed on small invertebrates, including amphipods, ostracods, snails, mysids, 
and aquatic insect larvae, particularly chironomid larvae (Swift et al. 1989). Predators of 
tidewater gobies include staghorn sculpin (Leptocottus armatus), prickly sculpin (Cottus asper), 
starry flounder (Platichthys stellatus), and largemouth bass (Micropterus salmoides); native 
birds and other predatory fish likely also prey on gobies (Swift et al. 1997, Swift et al. 1989).  
 
The tidewater goby is primarily an annual species (Swift et al. 1989), although there is some 
variation in life history and some individuals have lived up to 3 years in captivity (Swenson 
1999). If reproductive output during a single season fails, few (if any) tidewater gobies survive 
into the next year. Reproduction typically peaks from late April or May to July and can continue 
into November or December depending on the seasonal temperature and amount of rainfall 
(Swift et al. 1989, Worcester 1992, Goldberg 1977). Males begin the breeding ritual by digging 
burrows at least 3 to 4 inches apart in clean, coarse sand of open areas. Unlike most other fish, 
females court the males (Swift et al. 1989). Once chosen by a male, females will then deposit 
eggs into the burrows, averaging 400 eggs per spawning effort (Swift et al. 1989, Swenson 
1995). Males remain in the burrows to guard the eggs and fan the eggs to circulate water, 
frequently foregoing feeding (Moyle 2002). 
 
Within 9 to 11 days after eggs are laid, larvae emerge and are approximately 0.16 to 0.24 inch 
(Swift et al. 1989, Service 2005). Larval traits (larval duration, size at settlement, and growth 
rate) are correlated with water temperature, which varies considerably in the seasonally closed 
estuaries that tidewater gobies inhabit (Spies and Steele 2016). Larval tidewater gobies are 
pelagic for an average of 21 to 27 days and settle once they grow to approximately 0.47 to 0.51 
inch in standard length (Spies et al. 2014). When they reach this life stage, they become 
substrate-oriented, spending the majority of time on the bottom rather than in the water column. 
Both males and females can breed more than once in a season, with a lifetime reproductive 
potential of 3 to 12 spawning events (Swenson 1999). Vegetation is critical for over-wintering 
tidewater gobies because it provides refuge from high water flows and tidewater goby densities 
are greatest among emergent and submerged vegetation (Moyle 2002).  
 
Because they typically live for approximately one year and inhabit a seasonally changing 
environment, population sizes of tidewater gobies vary greatly spatially and seasonally, with 
recorded numbers ranging from 0 to 18.39 individuals per square foot (Swenson 1995). After 
the spring spawning season, there is typically an annual die-off of adults (Swift et al. 1989; 
Swenson 1995).  
 
Rangewide Status 
 
Historically, the tidewater goby occurred in at least 150 California coastal lagoons and estuaries, 
from Tillas Slough near the Oregon/California border south to Agua Hedionda Lagoon in 
northern San Diego County (Swift et al. 1989); the southern extent of its distribution has been 
reduced by several miles after the mouth of Agua Hedionda Lagoon was permanently modified 
to be open to the ocean and no longer supports tidewater gobies. The species is currently known 
to occur in 103 localities, although the number of sites fluctuates with climatic conditions and 
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the current status is unknown in 12 localities. Currently, the most stable populations are in 
lagoons and estuaries of intermediate size (5 to 124 acres) that are relatively unaffected by 
human activities (Service 2005).  
 
Local populations of tidewater gobies are best characterized as metapopulations (Lafferty et al. 
1999a), or “a network of semi-isolated populations with some level of regular or intermittent 
migration and gene flow among them, in which individual populations may go extinct but can 
then be recolonized from other populations” (Groom et al. 2006). Therefore, the stability of a 
metapopulation depends on the connectivity of subpopulations.  
 
Tidewater gobies enter the marine environment when sandbars are breached during storm 
events. Lafferty et al. demonstrated that tidewater gobies were able to disperse at least 5.6 miles 
(Lafferty et al. 1999b), and genetic analysis suggests that this species can disperse much further, 
with genetic assignment tests showing movement of individuals up to approximately 30 miles 
(Jacobs et al. 2005). The species’ tolerance of high salinities for short periods of time enables it 
to withstand marine environment conditions of approximately 35 ppt salinity, thereby allowing 
the species to re-establish or colonize lagoons and estuaries following flood events (Swift et al. 
1997). Genetic studies indicate that the tidewater goby population is highly geographically 
structured, indicating that there is low geneflow (Dawson et al. 2001; Dawson et al. 2002) and 
thus natural recolonization events are likely rare. Swift et al. (2016) estimates that the 
southernmost population of tidewater goby has been separated from other lineages for 2 to 4 
million years, and it has been recognized as a distinct species (Eucyclogobius kristinae, the 
southern tidewater goby), but as of now the tidewater goby remains listed under the Endangered 
Species Act as one entity.  
 
Native predators are not known to be important regulators of tidewater goby population size in 
the lagoons of southern California. Rather, population declines are attributed to environmental 
conditions. The decline of the tidewater goby is attributed primarily to habitat loss or 
degradation resulting from urban, agricultural, and industrial development in and around coastal 
wetlands, lagoons, and estuaries (Irwin and Soltz 1985). High flows naturally and periodically 
breach lagoon barriers and expose tidewater gobies to tidal conditions, but artificial breaching 
has been observed to cause tidewater goby stranding and mortality (Swift et al. 2018). Artificial 
breaching, especially during periods of low inflow, not only flushes tidewater gobies out into 
the ocean but also drains water from the lagoon and thus reduces the size of available habitat for 
this species; this can also concentrate predators within this reduced lagoon footprint. Some 
extirpations appear to be related to pollution, upstream water diversions, and the introduction of 
non-native predatory fish species, most notably centrarchid sunfish (Lepomis spp.) and bass 
(Micropterus spp.) (Swift et al. 1989). These threats continue to affect some of the remaining 
populations of tidewater gobies. Climate change and the attendant sea level rise may further 
reduce suitable habitat for the tidewater goby as lagoons and estuaries are inundated with 
saltwater (Cayan et al. 2006) and severe storms interacting with increased sea levels may breach 
lagoons more frequently.  
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In 2014, the Service issued a 12-month finding proposing to reclassify the tidewater goby as 
threatened under the Act. During the public comment period, we received substantive comments 
regarding the proposed change in the species’ status and new scientific information has been 
published regarding the species. The tidewater goby remains listed as endangered and its overall 
population and range is currently stable, but still faces ongoing and likely increasing threats of 
urbanization, artificial breaching, stochastic environmental conditions, and introduced predators. 
The southernmost population of tidewater goby remains critically endangered because this 
species has become extirpated from 5 of the 13 historical localities, 4 of which cannot be 
restored.  
 
Recovery 
 
The goal of the tidewater goby recovery plan (Service 2005) is to conserve and recover the 
tidewater goby throughout its range by managing threats and maintaining viable 
metapopulations within each recovery unit while retaining morphological and genetic 
adaptations to regional and local environmental conditions. The decline of the tidewater goby is 
attributed primarily to habitat loss or degradation resulting from urban, agricultural, and 
industrial development in and around coastal wetlands. The recovery plan identifies six recovery 
units: North Coast Unit, Greater Bay Unit, Central Coast Unit, Conception Unit, Los 
Angeles/Ventura Unit, and South Coast Unit. 
 
The recovery plan specifies that the tidewater goby may be considered for downlisting when: 
 

1. Specific threats to each metapopulation (e.g., coastal development, upstream diversion, 
channelization of rivers and streams) have been addressed through the development and 
implementation of individual management plans that cumulatively cover the full range of 
the species; and 

 
2. A metapopulation viability analysis based on scientifically-credible monitoring over a 

10-year period indicates that each recovery unit is viable. The target for downlisting is 
for individual sub-units within each recovery unit to have a 75 percent or better chance 
of persistence for a minimum of 100 years. 

 
The tidewater goby may be considered for delisting when the downlisting criteria have been met 
and a metapopulation viability analysis projects that all recovery units are viable and have a 95 
percent probability of persistence for 100 years. 
 
Tidewater Goby Critical Habitat   
 
We originally designated critical habitat for the tidewater goby on November 20, 2000 (65 FR 
69693). In January 2008, we finalized a revised designation of critical habitat (73 FR 5920). On 
October 19, 2011, we published another proposed revision to critical habitat (76 FR 64996), and 
on February 6, 2013, we published a final rule designating revised critical habitat for the 
tidewater goby (78 FR 8745). 
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Under the Act and its implementing regulations, we are required to identify the physical and 
biological features (PBFs) essential to the conservation of the tidewater goby in areas occupied 
at the time of listing. We consider the PBFs that, when present in the appropriate quantity and 
spatial arrangement to provide for a species’ life-history processes, are essential to the 
conservation of the species. The PBFs specific to the tidewater goby include: 
 
PBF 1: Persistent, shallow (in the range of approximately 0.3 to 6.6 feet), still-to-slow-moving 
water in lagoons, estuaries, and coastal streams with salinity up to 12 ppt, which provide 
adequate space for normal behavior and individual and population growth that contain one or 
more of the following: 
 

• PBF 1a: Substrates (e.g., sand, silt, mud) suitable for the construction of burrows  for 
reproduction; 

 
• PBF 1b: Submerged and emergent aquatic vegetation, such as Potamogeton pectinatus, 

Ruppia maritima, Typha latifola, and Scirpus spp., that provides protection from 
predators and high flow events; or 

 
• PBF 1c: Presence of a sandbar(s) across the mouth of a lagoon or estuary during  the 

late spring, summer, and fall that closes or partially closes the lagoon or estuary, thereby 
providing relatively stable water levels and salinity. 

 
Critical habitat includes areas outside the geographical area occupied at the time of listing that 
contain suitable aquatic habitat in coastal lagoons or estuaries, provide connectivity between 
source populations or may provide connectivity in the future, or may be more isolated but 
represent unique adaptations to local features (habitat variability, hydrology, microclimate). In 
total, we designated 45 critical habitat units within the geographical area occupied at listing and 
20 critical habitat units outside the geographical area occupied at listing that we have 
determined are essential for the conservation of the species.  
 
Approximately 12,156 acres fall within the boundaries of the 65 critical habitat units designated 
by the 2013 final revised critical habitat rule. Revised critical habitat for the tidewater goby now 
occurs in Del Norte, Humboldt, Mendocino, Sonoma, Marin, San Mateo, Santa Cruz, Monterey, 
San Luis Obispo, Santa Barbara, Ventura, Los Angeles, Orange, and San Diego Counties, 
California. Overall, the critical habitat for this species has remained stable but is still threatened 
by coastal development.  
 
Morro Manzanita  
 
Legal Status 
 
The Service listed the Morro manzanita as threatened in 1994 (59 FR 64613). The Morro 
manzanita was included in the Recovery Plan for Morro Shoulderband Snail and Four Plants 
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from Western San Luis Obispo County published on September 28, 1998 (Service 1998). The 
Service completed a 5-year review for Morro manzanita on December 12, 2013 (59 FR 64613).  
 
Natural History 
 
Morro manzanita is a long-lived shrub in the heath family (Ericaceae), with mature individuals 
reaching 12 feet in height. Morro manzanita produces white to pink downward-facing, urn-
shaped flowers starting in December. Orange-red fruits mature in summer and contain 8 to 10 
seeds each; seed dispersal occurs in the fall. 
 
Although we do not know whether the flowers are self-compatible, extensive research revealed 
that pollination is required for reproduction. In 1998 and 1999, Tyler and Odion found that 
bumblebees (Bombus vosnesenskii) are the dominant pollinators, though anthophorid bees 
(Anthophora urbana), several bee flies (Bombylius spp.), and syrphid flies (family Syrphidae) 
are also known pollinators. The authors also noted surprisingly low pollinator activity for both 
years surveyed (Tyler et al. 1998 and 2000). Only 10 percent of flowers examined in 1998 
produced fruits. Pollinator abundance and abiotic factors (i.e., climate) may play a role in annual 
and seasonal variation (Tyler et al. 1998). 
 
Birds and large mammals (coyote (Canis latrans) and mule deer (Odocoileus hemionus)) are 
thought to aid Morro manzanita in seed dispersal (Keeley and Hays 1976). This secondary 
dispersal (which occurs after the parent plant initially sets seed) is limited, however, as 
evidenced by 90 percent fewer seeds present in soil cores 5 feet (1.5 meters) away from Morro 
manzanita compared to samples taken from beneath the canopy (Tyler and Odion 1996). 
 
There is a clear difference in a basic life history trait that separates the genus Arctostaphylos into 
two functional groups. One group resprouts from a woody burl following canopy removal by 
fire or mechanical action. The other group has lost this ability to resprout and, as such, 
reproduce only by seed. Lacking a woody burl from which it can resprout, Morro manzanita is 
an obligate-seeding species. Seeds of obligate seeders are long-lived and inhibited from 
germinating until primary dormancy is released by a specific mechanism. The dormancy 
mechanism allows the species to build up a seed bank that is persistent (Tyler and Odion 1996). 
 
For Morro manzanita and other obligate-seeding species of manzanita, maintenance and 
regeneration are dependent upon mass germination triggered by fire (Tyler and Odion 1996). 
Fire breaks also create open areas where seedlings can germinate and individuals establish. The 
life history of an obligate seeder can only be successful if the interval between fires is long 
enough for seeds to accumulate the quantity required to replace the parent generation. The 
number of seeds in the soil that must accumulate is very high, as seed mortality has been found 
to be substantial in chaparral burns (Tyler et al. 2000). However, suppressing fire for too long 
could lead to the development of climax, closed-canopy chaparral stands, eventually having an 
adverse effect on populations of Morro manzanita by precluding expansion into otherwise 
suitable habitat and maintenance of even-aged, eventually-senescing stands; this is referred to as 
“senescence risk” (Ne’eman et al. 1999). 



Barrett Holland   20 
 
 
Morro manzanita is found in association with coastal dune scrub, maritime chaparral, and coast 
live oak woodland communities (Service 1998). In openings between the shrubs, these 
communities support a diversity of native and nonnative herbaceous species. 
 
Morro manzanita is primarily found on Baywood fine sand soils (ancient wind-blown beach 
sands), developed on ancient sand dunes deposited during the Pleistocene epoch. The species is 
found on a variety of slopes and aspects, though cover is concentrated within two slope 
categories: 9 to 15 percent slopes, and 15 to 30 percent slopes (McGraw 2005, Tyler and Odion 
1996). On steep slopes, particularly on the north-facing slopes of the Irish Hills, it can be found 
in almost pure stands. This narrow habitat preference makes this species particularly vulnerable 
to habitat loss and fragmentation. Approximately 75 percent of its historical habitat has been 
converted for residential use, resulting in highly fragmented populations. The limited dispersal 
abilities of this species further exacerbates the threat of habitat fragmentation. 
 
Rangewide Status 
 
Morro manzanita ranges from the northeast side of Morro Bay to the southern end of Montaña 
de Oro State Park, a distance of less than 10 miles. The distribution of Morro manzanita is 
correlated with the distribution of Baywood fine sands. Based on the distribution of these sands, 
the historical distribution of Morro manzanita is estimated to have comprised between 2,000 and 
2,700 acres. In 1994 when the species was listed, it was estimated that the range covered by 
Morro manzanita was 840-890 acres (Service 1994). In 2013, we estimated that approximately 
75 percent of the former range of the species had been converted to urban development, and the 
existing extent of Morro manzanita has been reduced to less than 400 acres. The species is 
continuously threatened by habitat conversion and fragmentation.   
 
Because stands of Morro manzanita, and maritime chaparral in general, grow so densely, it is 
difficult to count numbers of individuals during surveys. As variation in stand density and the 
growth habits of the species make demographic studies difficult, actual abundance may have 
been significantly lower than those reported by LSA Inc. (LSA 1992) (McGuire and Morey 
1992). Therefore, estimates of abundance have typically been based on the density of cover 
instead. During their surveys in 1991, LSA (1992) used five cover classes and percent, 50 to 75 
percent, 25 to 50 percent, 5 to 25 percent, and 1 to 5 percent. Based on this approach, LSA 
estimated approximately 153,000 Morro manzanita plants occurred across the species’ range at 
the time of listing. LSA made these estimates based on a helicopter flyover and walkover 
surveys of Morro manzanita populations within Montaña de Oro State Park and above Cabrillo 
Estates. LSA assumed that an individual plant covered approximately 100 square feet (9.3 
square meters) or 11.3 feet (3.4 meters) in diameter. However, McGuire and Morey produced a 
lower estimate than LSA (using a 15-foot diameter per individual), estimating that the total 
species population would be closer to 86,500 individuals (McGuire and Morey 1992). 
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Recovery 
 
The recovery objective for Morro manzanita is delisting. Morro manzanita can be considered for 
delisting when all three of the following have been achieved: (1) 90 percent of existing acreage 
supporting high (75-100 percent) and medium (25-75 percent) cover of Morro manzanita and 
85-90 percent of low (1-24 percent) cover supporting Morro manzanita are secured from 
human-induced threats in preserves in the Northeast Los Osos, South Los Osos and West Pecho 
Conservation Planning Areas with no greater fragmentation by roads, residences, or other areas 
of human use than currently exists, (2) evidence that the acreage and approximate cover classes 
of Morro manzanita in preserves can be maintained over time and that preserves are not made 
unmanageable by small size, proximity to urban development, or fragmentation, and (3) site-
specific management plans have been successfully implemented for the preserves. Because 
habitat in the Conservation Planning Areas must remain unfragmented to recover this species, 
habitat attrition must be restricted to isolated or remnant patches of Morro manzanita that are 
unlikely to be viable over the long term. Highest priority for securing sites should be given to 
stands where Morro manzanita is the dominant in terms of cover, where large blocks of 
occupied habitat are still present, and where Morro manzanita habitat can be secured that abuts 
other protected lands, as in the South Los Osos Conservation Planning Area. 
 
ENVIRONMENTAL BASELINE  
 
The implementing regulations for section 7(a)(2) (50 CFR 402.02) define the environmental 
baseline as “the condition of the listed species or its designated critical habitat in the action area, 
without the consequences to the listed species or designated critical habitat caused by the 
proposed action. The environmental baseline includes the past and present impacts of all 
Federal, State, or private actions and other human activities in the action area, the anticipated 
impacts of all proposed Federal projects in the action area that have already undergone formal or 
early section 7 consultation, and the impact of State or private actions which are 
contemporaneous with the consultation in process. The consequences to listed species or 
designated critical habitat from ongoing agency activities or existing agency facilities that are 
not within the agency’s discretion to modify are part of the environmental baseline.”   
 
Action Area  
 
The implementing regulations for section 7(a)(2) of the Act (50 CFR 402.02) define the “action 
area” as all areas to be affected directly or indirectly by the Federal action and not merely the 
immediate area involved in the action. The action area includes the bridge construction impact 
area, construction staging areas, potential mitigation areas and a minimum 100-foot-wide buffer. 
The total size of the action area is approximately 49 acres. The action area is approximately 700 
feet wide at the location of the bridge; because of a large creek meander, the action area includes 
approximately 1,350 linear feet of the Los Osos Creek channel (1,050 feet downstream of the 
bridge and 300 feet upstream).  
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Habitat Characteristics of the Action Area  
 
The action area is within Morro Bay State Park and Morro Estuary Natural Preserve, and 
includes a portion of the estuary at the mouth of Los Osos Creek. The Morro Bay watershed 
covers approximately 76 square miles and includes two major tributaries: Chorro Creek and Los 
Osos Creek. The 2,300-acre Morro Bay estuary is one of 28 estuaries in the National Estuary 
Program (managed by the Morro Bay National Estuary Program), a program designated and 
funded by the U.S. Environmental Protection Agency to protect estuaries of national 
significance. 
 
The habitats of the action area consist of Morro manzanita chaparral, coyote brush scrub, 
Lompoc ceanothus chaparral, eroded dune slope, coast live oak woodland, pickleweed salt 
marsh, California bulrush marsh, arroyo willow stands, non-native grass and iceplant stands, 
ruderal disturbed areas, and open water in the Los Osos Creek channel. 
 
Existing Conditions in the Action Area  
 
The action area includes the South Bay Boulevard Bridge and its right-of way. Although this is a 
developed feature, the action area contains and is adjacent to unique ecosystems endemic to the 
specific location. Although there are stands of invasive species, such as iceplant and veldt grass, 
and some small disturbed areas, the majority of vegetated areas are dominated by native habitat 
types, including local endemic species, in relatively good condition.  
 
Previous Consultations in the Action Area  
 
We are unaware of previous consultations that overlap with the action area.  
 
Condition (Status) of the Species in the Action Area  
 
Morro shoulderband snail 
 
Within the action area, suitable Baywood fine sand soils occur south of Los Osos Creek. Coyote 
brush scrub has colonized historic fill northwest of the existing bridge. Although coastal dune 
scrub vegetation does not occur within the action area, a few areas of open Morro manzanita 
chaparral, Lompoc ceanothus chaparral, and coyote brush scrub may provide suitable habitat for 
Morro shoulderband snail. The species may also be associated with nonnative species such as 
veldt grass and ice plant that occur in the action area. 
 
Protocol-level surveys were not conducted for this project. Several survey efforts have been 
conducted in the action area and vicinity over the last 15 years. No live Morro shoulderband 
snails were found during these efforts, but a total of six empty shells have been found. No Morro 
shoulderband snail surveys were conducted at the Santa Ysabel Avenue staging area for this 
project. However, there is a Morro shoulderband snail relocation receiver site nearby to receive 
Morro shoulderband snails relocated from the County sewer project. Therefore, because Morro 
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shoulderband snails occur nearby and the action area contains suitable habitat and vegetation, 
we consider Morro shoulderband snails to be present within the action area. 
 
Morro shoulderband snail Recovery  
 
The action area is within Conservation Planning Area 4, Northeast Los Osos, and contains 
suitable habitat on Baywood fine sand soils. The action area is adjacent to protected lands with 
known populations of Morro shoulderband snail and is in the County right-of-way, and thus will 
be managed in a manner similar to a protected land because activities will be analyzed for 
potential environmental impacts. The habitats within the action area are suitable but are not 
characterized as the ideal coastal dune scrub. Instead, Morro manzanita chaparral, Lompoc 
ceonothus chaparral, and coyote brush scrub provide suitable habitat for the species. The 
habitats are relatively intact, with areas of invasive veldt grass and iceplant on the edges of the 
action area. 
 
Condition of Morro shoulderband snail Critical Habitat in the Action Area 
 
The action area is within Morro shoulderband snail designated critical habitat Unit 3. The action 
are contains two of the three primary constituent elements defined in the 2001 designation of 
critical habitat: sand or sandy soils and a slope not greater than 10 percent. Although there are no 
areas characterized as coastal dune scrub within the action area, the third PCE, we now know 
Morro shoulderband snails occupy many different native and non-native vegetation types. Within 
the action area, Baywood fine sand soils occur south of Los Osos Creek and north of the existing 
bridge. Although coastal dune scrub vegetation does not occur within the action area, a few areas 
of open Morro manzanita chaparral, Lompoc ceonothus chaparral, and coyote brush scrub within 
the action area can be considered to provide all three primary constituent elements. 
 
Tidewater Goby 
 
Tidewater goby was detected within or nearby the action area in 1968-70, 1981, and 2001, but 
was not detected within the action area during protocol surveys conducted for the project in 
2016. The survey was conducted during drought conditions, as reflected in high salinity levels 
(above 32 ppt) in the survey area, likely due to the lack of freshwater inputs from Los Osos 
Creek. Since that time, normal inflow of fresh water reestablished in the creek during subsequent 
rain events, particularly during 2019 and 2020. During these more favorable conditions, the 
tidewater goby population in Los Osos Creek likely recovered and could utilize additional areas 
within the creek. This species has been found within Los Osos Creek in previous years, which 
indicates suitable habitat for tidewater goby is present. Therefore, tidewater goby has the 
potential to occur within the action area. However, the lack of sandy substrate in Los Osos Creek 
creates unfavorable breeding conditions. 
 
Tidewater Goby Recovery 
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The action area for the proposed project is located within Los Osos Creek recovery sub-unit CC 
3j. The recovery plan described the habitat of this sub-unit as being 250 acres within the Morro 
Estuary Natural Preserve. The most recent observation of tidewater gobies was in 2001 (Service 
2005), and prior to that, tidewater gobies have not been observed here since 1981. Infrequent 
tidewater goby observations could be due to the designation of Los Osos Creek as “Water 
Quality Limited” by the State Water Resources Control Board caused by excessive pollutants 
and stressors entering the creek from urban and agricultural development within the watershed 
resulting in low dissolved oxygen, high nutrients, and sedimentation and siltation.  
 
Condition of Tidewater Goby Critical Habitat in the Action Area 
 
Los Osos Creek, upstream of the existing bridge, falls within tidewater goby critical habitat Unit 
SLO-9. Based on data collected during the protocol surveys for tidewater goby, the water depth 
within the action area is adequate (less than 6 feet) and the Los Osos Creek channel within the 
action area provides adequate space for growth and reproduction. Water depths due to the tides 
range from 0 feet (exposed) to an average of 2 to 3 feet at high tide, or up to 5 feet at spring high 
tides. The channel width, including the shoreline salt marsh, increases with higher tide stages up 
to approximately 100-feet wide. The action area provides suitable substrates (soft mud) for 
burrowing, but no sandy substrates for breeding. Submerged and emergent aquatic vegetation of 
the types listed was not found within the action area during the field surveys, but emergent 
aquatic vegetation is present in salt marsh and will be accessible to tidewater goby at higher tide 
stages for refuge. In regard to salinity, tidewater goby is more commonly associated with lower 
salinity levels than ocean and estuarine salinities that will occur in the absence of a barrier, about 
35 ppt. Elevated salinity levels do occur regularly in the action area (Caltrans 2021). The 
confluence of Los Osos Creek with Morro Bay is not closed by a sand bar; however, the large 
water volume of the adjacent Morro Bay may stabilize conditions somewhat compared to a site 
closer to an ocean inlet. Overall, it is assumed the action area offers the primary constituent 
elements of critical habitat for tidewater goby at various times. 
 
Morro Manzanita  
 
Morro manzanita is typically associated with Baywood fine sand soils. Morro manzanita occurs 
throughout the action area, but not exclusively on Baywood fine sands. It also occurs on fill 
installed when the existing bridge was constructed, and a few individuals occur in substrate with 
Baywood fine sands outside the historic fill limit to the northwest of the bridge. 
 
Morro manzanita is found on a variety of slopes and aspects in association with coast live oak 
woodland, and in abundance within Morro manzanita chaparral and Lompoc ceanothus 
chaparral in the action area. Approximately 46 Morro manzanita shrubs are located within the 
project impact area.  
 
Morro Manzanita Recovery 
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The Northeast Los Osos Conservation Planning Area supports the most northern intact 
population of Morro manzanita. The action area does not meet one of the three recovery 
objectives for habitat needed for recovery of Morro manzanita. The small linear shape of the 
action area is not ideal to support the need for broad swaths of protected habitat dominated by 
Morro manzanita. Because the action area is adjacent to larger parcels of protected lands, 
improvements and maintenance of Morro manzanita habitat in the action area can benefit Morro 
manzanita recovery.  
 
EFFECTS OF THE ACTION  
  
The implementing regulations for section 7(a)(2) define effects of the action as “all 
consequences to listed species or critical habitat that are caused by the proposed action, 
including the consequences of other activities that are caused by the proposed action. A 
consequence is caused by the proposed action if it would not occur but for the proposed action 
and it is reasonably certain to occur. Effects of the action may occur later in time and may 
include consequences occurring outside the immediate area involved in the action” (50 CFR 
402.02).  
 
In conducting this analysis, we have considered factors such as 5-year reviews, published 
scientific studies and literature, and professional expertise of Service personnel in determining 
whether effects are reasonably certain to occur. We have also determined that certain 
consequences are not caused by the proposed action, such as the increase or spread of disease, 
poaching, or collecting, because they are so remote in time, or geographically remote, or 
separated by a lengthy causal chain, so as to make those consequence not reasonably certain to 
occur.  
 
Effects of the Proposed Action  
 
Effects of the Proposed Action on the Morro shoulderband snail  
 
Construction of New Bridge 
 
Pre-activity surveys for Morro shoulderband snail will be conducted prior to ground-disturbing 
activities and during wet weather work or foggy work days that provide conditions for snail 
movement. If the Service-approved biologist locates a live Morro shoulderband snail in the 
action area, it will be captured and relocated to a pre-determined receiver site. The Morro 
shoulderband snail could be injured or killed during capture and relocation. The individual 
Morro shoulderband snail may not survive the relocation process. The County proposes to obtain 
a Service-approved biologist to perform these activities, who will have the experience needed to 
minimize impacts to Morro shoulderband snail from capture and relocation. 
 
Construction activities could result in direct impacts to Morro shoulderband snails during 
clearing and grubbing and construction activities in upland portions of the action area. 
Construction disturbance could affect all life stages of Morro shoulderband snails, if present in 
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upland areas in the action area. Suitable Morro shoulderband snail habitats, including Morro 
manzanita chaparral, Lompoc ceanothus chaparral, and coyote brush scrub, will be directly and 
indirectly be impacted by project activities. Permanent impacts to habitats will result from 
realigning the north approach road (0.24 acre of Morro manzanita chaparral), and potentially 
from stormwater runoff from the realigned road to adjacent intact habitats. Temporary impacts to 
habitats will occur in construction access and staging areas (0.6 acre of Morro manzanita 
chaparral, 0.08 acre of Lompoc ceanothus chaparral, and 1.37 acres of coyote brush scrub), and 
there is a potential for additional impacts from construction-related disturbance outside the 
construction area within the action area during the 30-month construction period.  
 
The County proposes to further refine the direct impact areas to minimize habitat disturbance. 
Project areas will be confined within high visibility fencing which will minimize additional 
impacts to habitats. The County also proposes to implement erosion control measures which will 
minimize impacts to habitats from stormwater runoff. 
 
Demolition of Old Bridge 
 
Pre-activity surveys for Morro shoulderband snail will be conducted prior to bridge demolition 
activities that may occur during wet weather or foggy work days that provide conditions for snail 
movement. If the Service-approved biologist locates a live Morro shoulderband snail in the 
action area, it will be captured and relocated to a pre-determined receiver site. The Morro 
shoulderband snail could be injured or killed during capture and relocation. The County proposes 
to obtain a Service-approved biologist to perform these activities, who will have the experience 
needed to minimize impacts to Morro shoulderband snail from capture and relocation. 
 
If Morro shoulderband snails are present during bridge demolition activities, they could be 
injured or killed by equipment or personnel. Morro shoulderband snail habitat could be impacted 
by stormwater runoff from work areas or fuel or oil leaks from equipment into adjacent intact 
Morro shoulderband snail habitat. The County proposes to implement pre-activity surveys 
during conditions suitable for Morro shoulderband snail movement, as well as erosion control 
measures and spill prevention measures that will reduce the likelihood of these impacts to Morro 
shoulderband snail habitat and individuals.  
 
Habitat Restoration, Mitigation and Monitoring 
 
Removal of plants for storage and relocation could result in injury or mortality to all life stages 
of Morro shoulderband snail if present in leaf litter below the plants or in the base or canopy of 
plants. All life stages of Morro shoulderband snail could be injured or killed during weed control 
activities, habitat monitoring, and installation of irrigation equipment within restored habitat and 
mitigation sites. Trash and debris and restoration and mitigation sites could attract predators that 
could prey upon Morro shoulderband snails. The County proposes to obtain a Service-approved 
biologist to conduct these activities with the necessary experience to minimize the likelihood of 
these impacts. 
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Effects of the Proposed Action on Morro Shoulderband Snail Recovery  
 
Construction and Demolition 
 
Permanent and temporary impacts to suitable Morro shoulderband snail habitat from 
construction of the new bridge and demolition of the existing bridge could result in a decrease of 
suitable habitat available for Morro shoulderband snail recovery within Conservation Planning 
Area 4, Northeast Los Osos. The construction and demolition phase is expected to last 30 
months, during which time the suitable habitat impacted temporarily and permanently by the 
project activities will be unavailable to support recovery of Morro shoulderband snail. The 
County proposes to restore temporary impact areas and mitigate for permanent impacts to Morro 
shoulderband snail habitats, which, over time, would offset the removal of this habitat during the 
construction and demolition phase. 
 
Habitat Restoration, Mitigation and Monitoring 
 
Once habitat restoration and mitigation activities are complete and success criteria has been 
reached, the restoration of temporary habitat impacts and creation of mitigation sites to offset 
permanent impacts would result in overall improvement of habitats available for recovery. 
Restoration and mitigation activities include species monitoring which will improve our 
knowledge of population dynamics. Weeds will be controlled for 5 years within restoration and 
mitigation sites resulting in improved habitat conditions within the Northeast Los Osos 
Conservation Planning Area, and could result in improved opportunities for species recovery.  
 
Effects of the Proposed Action on Critical Habitat of the Morro Shoulderband Snail 
 
Construction of the new bridge will result in 2.29 acres of critical habitat being removed for at 
least 30 months during construction and demolition phases. Following construction, 2.08 acres 
will be restored within 5 years. The 0.24 acre of permanent critical habitat loss will be replaced 
within the action area at a ratio of 3:1, resulting in a net gain of 0.48 acre of critical habitat. With 
the implementation of the Habitat Mitigation and Monitoring Plan, the condition of the critical 
habitat will likely improve as a result of maintenance, irrigation, and weed control activities.  
 
Other impacts to critical habitat could result from stormwater runoff from road surfaces into 
habitat outside the restoration and mitigation areas. The County proposes to implement erosion 
control measures that will minimize the likelihood of these impacts. 
 
 
Effects of the Proposed Action on the Tidewater Goby  
 
Construction of the New Bridge 
 
Due to salinity levels of Los Osos Creek, tidewater gobies are more likely to be upstream of the 
action area where salinity level is more favorable to tidewater goby, and we expect very few, if 
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any tidewater gobies to be in the action area. Potential impacts to tidewater goby are injury or 
death during installation of in-water structures, such as temporary trestle, cofferdams, and 
falsework for permanent pile construction. However, installation techniques, which include a 
gradual increase in noise and vibration, will decrease the likelihood of potential injury or death 
of tidewater gobies because gobies would be able to leave the area of impact before incurring 
harm.  
 
Cofferdam installation could trap fish that will be stranded when the area is dewatered. However, 
cofferdams will be installed from shoreline to channel if feasible to encourage tidewater goby in 
the area to leave. Dewatering of cofferdams will be monitored and any trapped fish will be 
captured and released in a suitable channel location to avoid stranding of fish. Cofferdams will 
be designed to exclude anticipated high water levels so that once dewatered, tidewater goby are 
not expected to be able to get into dewatered areas.  
 
The installation and removal of in-water structures may cause localized increases in turbidity. 
However, while suitable habitat requirements for tidewater goby have been documented for 
dissolved oxygen, pH, salinity, temperature, they have not been documented for turbidity 
(Ambrose and Orme 2000). Similarly, turbidity is not listed as a key habitat parameter for 
tidewater goby (Stillwater Science 2006). Although adverse effects from turbidity have not been 
documented, the County proposes to keep increases to turbidity to a minimum. The requirements 
to reduce or eliminate construction-related turbidity increases specified in the Water Quality 
Control Plan are expected to prevent significant increases in turbidity. Provided construction 
activities are managed such that these objectives are met, adverse effects to water quality from 
increased turbidity are not expected to occur. 
 
Noise and turbidity from trestle installation and cofferdam installation could make conditions in 
Los Osos Creek even less favorable to foraging. However, the amount of tidewater goby 
foraging in the area is expected to be very low if at all due to the lack of vegetation and high 
salinity level in this portion of Los Osos Creek. The bridge is slightly larger than the existing 
bridge, so ultimately, the shading will be increased by an insignificant increment. The aquatic 
substrate in the action area is unvegetated, and so shading will not reduce existing vegetation. 
The shading will not impact tidewater goby individuals and will not cause a significant adverse 
change in the tidewater goby habitat from pre-project condition. 
 
For most installation activities, including oscillation, rotation, vibration, or screw-in pile 
installation methods, fish may be driven from the project area by noise or vibration, but this 
effect is not expected to be significant. However, it is possible that the level of water column 
noise generated by pile driving could cause physical injury to fish. The project has been designed 
to minimize pile driving, the primary source of underwater noise and vibration. A very small 
amount of pile driving may be required to verify pile capacity but will be very limited in duration 
and intensity. A pile drivability study was performed by the project geotechnical engineer to 
determine approximately how many pile strikes per pile will be required to verify load capacity 
of the temporary piles. The study concluded that seven to ten strikes per pile will be sufficient for 
this purpose. If the contractor load tests three to four piles per day maximum as proposed, it 
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would total 30 total pile strikes per day. The short and temporary duration of this activity will not 
cause a significant impact to tidewater goby juveniles and adults who may be upstream of the 
action area. 
 
Tidewater goby could be impacted by stormwater runoff during the construction and demolition 
phases by removing the vegetation surrounding Los Osos Creek. However, conservation 
measures have been proposed that will avoid the impacts from stormwater runoff from terrestrial 
construction areas. In addition, the design of the new bridge construction includes greatly 
improved stormwater control structures and design as a result of increased water quality 
requirements. Therefore, it is expected that the new bridge will result in a reduction of road-
based pollutants, debris, and sediment entering Los Osos Creek and an overall improvement of 
water quality, which would likely result in a benefit to tidewater gobies and their habitat.  
  
Demolition of Old Bridge 
 
Demolition of the existing bridge will require installation of in-water structures such as 
temporary demolition trestle and cofferdams. Impacts to tidewater goby from bridge demolition 
are the same as discussed for bridge construction.  
 
Removal of the existing bridge will restore full sunlight to that portion of the channel, which is 
expected to result in improved marsh productivity and benthic community structure 
(invertebrate density and diversity). Recovery of the benthic community and increased salt 
marsh productivity should occur relatively quickly following bridge demolition.  
 
For permanent impacts, the project will have an incremental beneficial effect by restoring 32 
square feet of soft-bottom habitat from removal of the existing bridge supports. No new in-water 
structures are proposed, so there will be no direct adverse effects from structures on tidewater 
goby.  
 
Habitat Restoration, Mitigation and Monitoring 
 
Habitat restoration could impact tidewater goby or habitat if stormwater or irrigation runoff is 
allowed to enter Los Osos Creek. Decreased water quality could reduce the ability of the water 
to support tidewater goby by increasing nutrients or decreasing oxygen. However, the proposed 
conservation measures will reduce the likelihood of these impacts. 
 
Effects of the Proposed Action on Tidewater Goby Recovery 
 
As discussed in the effects to the species section, we expect that the proposed action could result 
in some mortality of tidewater gobies. We expect that tidewater goby populations in the vicinity 
of the action area would persist despite these effects. As discussed in the status of the species 
section, tidewater goby populations naturally fluctuate widely within and between years, and we 
expect that the tidewater goby within and upstream of the action area would be able to rebound 
from any losses caused by the proposed project. We do not expect the proposed action to affect 
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genetic diversity between recovery subunits or our ability to address the habitat and predation-
related threats identified in the recovery plan (Service 2005). 
 
The design of the new bridge construction includes greatly improved stormwater control. 
Therefore, by decreasing transport of road-based pollutants, debris, and sediment into Los Osos 
Creek, it is expected that the new bridge will result in increasing the quality of habitat for 
tidewater goby, if present. 
 
Effects of the Proposed Action on Tidewater Goby Critical Habitat 
 
The action area contains two elements of PCE 1 of tidewater goby critical habitat unit SLO-9: 
slow moving shallow water in coastal streams and soft substrate for burrowing, but not 
breeding. The proposed project will temporarily impact these two elements of PCE 1 from 
dewatering, temporary pile installation and removal. These activities will temporarily remove 
the slow moving water and burrowing substrate. Project impacts to tidewater goby critical 
habitat, include temporary construction impacts to 0.49 acre below the high tide line, which 
includes 0.38 acre of unvegetated channel and 0.11 acre of pickleweed salt marsh. 
Approximately half of these impacts will occur during each of two dry season construction 
periods. Impacts will occur within approximately 200 linear feet of the Los Osos Creek channel. 
Temporary trestles will extend across 30 linear feet of channel length, and shoreline dewatering 
areas between 40 and 50 linear feet. 
 
No permanent adverse impacts to tidewater goby critical habitat are proposed. Removal of the 
existing bridge piers will permanently restore approximately 32 square feet (less than 0.001 
acre) of critical habitat. 
 
The design of the new bridge construction includes greatly improved stormwater control as a 
result of increased requirements. Therefore, it is expected that the new bridge will result in a 
benefit to tidewater goby critical habitat by decreasing transport of road-based pollutants, 
debris, and sediment to the waterway.  
 
Effects of the Proposed Action on Morro Manzanita    
 
Construction of the New Bridge 
 
Project impacts to Morro manzanita habitat include temporary construction impacts to 33 Morro 
manzanita individuals within 0.60 acre of Morro manzanita chaparral, and permanent impacts to 
13 Morro manzanita individuals within 0.24 acre of Morro manzanita chaparral. Morro 
manzanita individuals could be trampled or crushed by equipment or vehicles. Runoff from work 
areas and road surfaces could impact Morro manzanita chaparral outside the temporary and 
permanent impact areas. The County proposes reduce the project footprint as much as possible 
and to delineate work areas with high visibility fence. The County also proposes to implement 
robust erosion control measures. These measures will reduce the likelihood of stormwater runoff 
and construction equipment impacts to Morro manzanita outside the project impact areas.  
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Demolition of the Existing Bridge 
 
Runoff from work areas and road surfaces could impact Morro manzanita chaparral outside the 
temporary and permanent impact areas. If project boundary fencing is disregarded, Morro 
manzanita individuals could be trampled or crushed by equipment or vehicles. 
 
Habitat Restoration, Mitigation and Monitoring 
 
Morro manzanita individuals removed from the project site and stored for later use could die if 
they were removed improperly of not maintained. Morro manzanita planted following 
construction could die if adequate maintenance is not maintained. Weed control using herbicide 
could injure or kill Morro manzanita individuals if herbicide contacts the plant or soil within the 
dripline. 
 
Effects of the Proposed Action to Morro Manzanita Recovery 
 
The creation of the Morro manzanita mitigation site will be a benefit to recovery by increasing 
the total area occupied by Morro manzanita within its range by 0.48 acre. The restoration and 
mitigation areas will be managed under the Habitat Mitigation and Monitoring Plan finalized in 
collaboration with the Service. Further, the County will be developing and documenting 
improved techniques for removal, storage, and reinstallation of Morro manzanita individuals. 
More knowledge about Morro manzanita preservation and propagation will be a valuable tool to 
offset future impacts to Morro manzanita throughout its range and support its recovery.  
 
CUMULATIVE EFFECTS  
 
Cumulative effects include the effects of future State, tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. We do not 
consider future Federal actions that are unrelated to the proposed action in this section because 
they require separate consultation pursuant to section 7 of the Act. We are unaware of any non-
Federal actions that are reasonably certain to occur in the action area that would adversely affect 
the Morro shoulderband snail, tidewater goby, or Morro manzanita.   
 
CONCLUSION  
 
The regulatory definition of “to jeopardize the continued existence of the species” focuses on 
assessing the effects of the proposed action on the reproduction, numbers, and distribution, and 
their effect on the survival and recovery of the species being considered in the biological 
opinion. For that reason, we have used those aspects of the status of the Morro shoulderband 
snail, tidewater goby, and Morro manzanita as the basis to assess the overall effect of the 
proposed action on the species.  
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Summary of Effects to Morro Shoulderband Snail 
 
Morro Shoulderband Snail Reproduction  
 
Injury or mortality of individuals would result in a decrease in reproductive capacity in the 
action area; however, due to the small number of individuals expected to occur in the action 
area, we do not expect an appreciable reduction for the species. We do not expect that the 
capture and relocation of individuals will measurably affect the reproductive capacity of these 
individuals.  
 
Morro Shoulderband Snail Numbers  
 
Injury or mortality of individuals would reduce the number of Morro shoulderband snails within 
the action area; however, due to the small numbers of individuals expected on the subject parcel, 
this loss would not appreciably reduce the numbers of individuals in this geographic area.  
 
Morro Shoulderband Snail Distribution  
 
The action area represents only a very small portion (less than 0.78 percent) of the estimated 
6,250-acre range of the species. As such, the loss of individuals within the action area is not 
expected to change or reduce the distribution of Morro shoulderband snail. 
 
Morro Shoulderband Snail Recovery  
 
The action area is within Conservation Planning Area 4, Northeast Los Osos from the recovery 
plan (Service 1998). The action area is also within critical habitat unit 3, Northeast Los Osos. 
The proposed project will result in a loss of suitable habitat for 30 months during construction. 
However, after restoration and mitigation measures are complete, the Conservation Planning 
Area will receive a net increase of 0.48 acre of suitable habitat managed under a Habitat 
Mitigation and Monitoring Plan. Thus, the overall impact of the project is not expected to reduce 
the likelihood of recovery for the Morro shoulderband snail. 
 
After review of the current status of the Morro shoulderband snail, the environmental baseline 
for species in the action area, the effects of the proposed action, the effects on recovery, and the 
potential for cumulative effects, it is the Service’s biological opinion that the action, as 
proposed, is not likely to jeopardize the continued existence of the Morro shoulderband snail. 
We reached this conclusion because: 
 

1. With the implementation of the proposed conservation measures, we expect very few 
Morro shoulderband snails to be injured or killed during the implementation of the 
proposed action.   
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2. The project activities include restoration and mitigation of habitat for the Morro 
shoulderband snail that includes maintenance activities. The restored and created habitats 
could be higher quality than what was available within the action area prior to proposed 
project activities, which may improve Morro shoulderband snail recovery potential.  

  
Summary of Effects to Tidewater Goby 
 
Tidewater Goby Reproduction  
 
The action area does not contain suitable breeding habitat for tidewater goby, so we do not 
expect any impacts to tidewater goby reproduction from the proposed activities. 
 
Tidewater Goby Numbers  
 
There is a small chance that the proposed action could result in mortality of an unknown 
quantity, but likely small, number of tidewater gobies. Tidewater goby habitat would be 
temporarily disturbed during project activities, which could cause tidewater gobies to avoid the 
project area. Dewatering activities could kill or injure tidewater gobies if they are present in the 
project area. The impacts to tidewater goby habitat will be temporary, and the impacts to 
tidewater goby individuals will be minor, because few if any tidewater gobies are expected to 
occur in the project area. Therefore, we do not expect the loss of individuals to have long-term 
population-level effects that would reduce appreciably the likelihood of both the survival and 
recovery of the tidewater goby.  
 
Tidewater Goby Distribution  
 
We expect the proposed action to have no effects to the distribution of the tidewater goby. The 
proposed action could result in occasional mortality of individuals or removal of valuable habitat 
features, but we do not expect these effects to be of a magnitude that would result in a reduction 
in the species' distribution. 
 
Tidewater Goby Recovery  
 
We expect that the proposed action could result in mortality of tidewater gobies and temporarily 
disturb habitat within the action area. Because of the proposed conservation measures, we 
expect the extant Los Osos Creek population within and upstream of the action area to persist 
despite the loss of individuals from proposed activities, and that effects to habitat would be 
limited to small areas and occur infrequently. As discussed in the status of the species section, 
tidewater goby populations naturally fluctuate widely within and between years, and we expect 
that the populations within the action area would be able to rebound from any mortality of 
individuals caused by the proposed action. We do not expect the proposed action to affect our 
ability to address the habitat degradation and predation related threats identified in the recovery 
plan (Service 2005). Therefore, we do not expect the effects of the proposed action to 
appreciably reduce the likelihood of recovery of the tidewater goby.  
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After reviewing the current status of the tidewater goby, the environmental baseline for the 
action area, the effects of the proposed woody materials management, and the cumulative 
effects, it is the Service's biological opinion that the action, as proposed, is not likely to 
jeopardize the continued existence of the tidewater goby because: 
 

1. The project will impact a small portion of tidewater goby habitat. The stormwater runoff 
control improvements in the new bridge design will reduce discharge of road-borne 
contaminants into Los Osos Creek, which would likely result in improved water quality 
of tidewater goby habitat as compared to pre-project conditions. 
 

2. With the implementation of the proposed conservation measures, we expect very few 
tidewater gobies to be injured or killed during the implementation of the proposed action. 

 
Summary of Effects to Morro Manzanita  
 
Morro Manzanita Reproduction  
 
The proposed project will impact Morro manzanita reproduction by temporarily and 
permanently removing Morro manzanita from the action area. The restoration and mitigation 
sites will take some time to reestablish conditions that will support reproduction. An increase in 
Morro manzanita numbers will be supported by installation of container stock to offset losses. 
Management and maintenance of restoration and mitigation sites will improve the conditions for 
reproduction by removing invasive species that may encroach on Morro manzanita and prevent 
seed germination.  
 
Morro Manzanita Numbers  
 
The proposed project will decrease Morro manzanita numbers by 46 individuals for at least 30 
months. Ultimately, 33 Morro manzanita individuals that will be stored during that time will be 
reinstalled in the temporary disturbance areas. Thirteen individual Morro manzanita removed 
from permanent impact areas will be replaced at a ratio of 3:1, or 39 individuals, for a net 
increase of 26 Morro manzanita individuals within the action area.  
 
Morro Manzanita Distribution  
 
We expect the effects from the proposed action to have a small local effect on the distribution of 
Morro manzanita due to the relatively small area where Morro manzanita will be impacted by 
the proposed project. The mitigation area created by removal of Santa Isabel Road will result in 
an overall increase in Morro manzanita distribution locally. Therefore, we do not anticipate the 
proposed action to appreciably influence the overall distribution of Morro manzanita within the 
action area or rangewide.   
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Morro manzanita Recovery  
  
The creation of the Morro manzanita mitigation site will be a benefit to recovery by increasing 
the total area occupied by Morro manzanita within its range. The conversion of Santa Ysabel 
Road to Morro manzanita chaparral habitat will reduce habitat fragmentation in the Northeast 
Los Osos Conservation Planning Area. The restoration and mitigation areas will be managed 
under the HMMP, finalized in collaboration with the Service. Further, the County will be 
developing and documenting improved techniques for removal, storage, and reinstallation of 
Morro manzanita individuals, as well as propagation from seed. More knowledge about Morro 
manzanita preservation and propagation will be a valuable tool to help offset future impacts to 
Morro manzanita throughout its range and support its recovery.  
 
After reviewing the current status of Morro manzanita, the environmental baseline for the action 
area, the effects of the proposed South Bay Boulevard Bridge Replacement project and the 
cumulative effects, it is the Service's biological opinion that the project, as proposed, is not 
likely to jeopardize the continued existence of Morro manzanita because:  
 

1. The project area is small; and therefore, the level of impact to the Morro manzanita 
population, as a whole, will be negligible. 
 

2. The County will implement avoidance and minimization measures that will greatly 
reduce the quantity of Morro manzanita plants impacted and will mitigate for 
unavoidable impacts, which may result in an overall increase in Morro manzanita plants. 
The conversion of Santa Ysabel Road to Morro manzanita chaparral habitat for 
mitigation will reduce habitat fragmentation in the Northeast Los Osos Conservation 
Planning Area, which will improve the conditions to support recovery. 

 
Summary of Effects to Morro Shoulderband Snail Critical Habitat 
 
We anticipate that the proposed project will result in the removal 2.05 acres of critical habitat for 
30 months. However, the habitat restoration and mitigation activities will result in a net gain of 
0.48 acre of suitable habitat within the critical habitat unit. Also, impacts to critical habitat from 
stormwater runoff from work areas or road surfaces will be avoided with the implementation of 
the proposed conservation measures. 
 
After reviewing the current status of the critical habitat of the Morro shoulderband snail, the 
environmental baseline of critical habitat for the action area, the effects of the proposed project 
activities on critical habitat, and the cumulative effects, it is the Service's biological opinion that 
the action, as proposed, is not likely to result in the destruction or adverse modification of 
critical habitat of the Morro shoulderband snail because:  
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1. The effects on the primary constituent elements would be small; and 
 

2. The effects on the conservation value and function of critical habitat would be  
minimized. 

 
Summary of Effects to Tidewater Goby Critical Habitat 
 
We expect that the proposed action could result in some temporary reduction in quality of 
tidewater goby habitat during the construction of the bridge and from temporary increase in 
shading of the water column. However, we expect these temporary impacts to be minor relative 
to the pre-project habitat quality and the conservation measures that are proposed. In summary, 
we expect adverse effects to tidewater goby critical habitat, but we expect them to be very 
limited in severity and scope. 
 
After reviewing the current status of the critical habitat of the tidewater goby, the environmental 
baseline of critical habitat for the action area, the effects of the proposed project activities on 
critical habitat, and the cumulative effects, it is the Service's biological opinion that the action, 
as proposed, is not likely to result in the destruction or adverse modification of critical habitat of 
the tidewater goby because: 
 

1. The effects on the various primary constituent elements would be small; and 
 

2. The effects on the conservation value and function of critical habitat would be  
minimized. 

 
INCIDENTAL TAKE STATEMENT  

 
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened wildlife species, respectively, without special exemption. Take is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct. Harm is further defined by the Service to include significant 
habitat modification or degradation that results in death or injury to wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Incidental 
take is defined as take that is incidental to, and not the purpose of, the carrying out of an 
otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is 
incidental to and not the purpose of the agency action is not considered to be prohibited taking 
under the Act provided that such taking is in compliance with the terms and conditions of this 
incidental take statement.  
 
Sections 7(b)(4) and 7(o)(2) of the Act generally do not apply to listed plant species; however, 
limited protection of listed plants is provided at section 9(a)(2) to the extent that the Act 
prohibits the removal and reduction to possession of federally listed plants or the malicious 
damage of such plants on areas under Federal jurisdiction, or the destruction of listed plants on 
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non-Federal areas in violation of State law or regulation or in the course of a violation of a State 
criminal trespass law. 
 
AMOUNT OR EXTENT OF TAKE  
 
We anticipate that Morro shoulderband snail and tidewater goby could be taken as a result of the 
proposed action. We expect the incidental take to be in the form of death, injury, or capture if 
they are present during vegetation removal or project activities. Both Morro shoulderband snails 
and tidewater gobies could be killed or injured if they are captured for relocation. Furthermore, 
Morro shoulderband snails and tidewater gobies may be harmed if their reproductive fitness is 
decreased by having to search for alternative foraging sites or, for Morro shoulderband snail, 
alternative aestivation sites during the length of the project.   
 
We cannot quantify the precise number of Morro shoulderband snails or tidewater gobies that 
may be taken as a result of the action that Caltrans and the County has proposed because both 
Morro shoulderband snails and tidewater gobies are small in size and cryptic in nature. Morro 
shoulderband snails of all age classes can be very difficult to locate during pre-activity surveys, 
and could easily be missed and subsequently injured or killed by project equipment or activities. 
Tidewater gobies could easily migrate into the action area undetected during project activities 
and be injured or killed by project equipment or workers. The protective measures proposed by 
Caltrans and the County are likely to prevent mortality or injury of most individuals. In addition, 
finding a dead or injured Morro shoulderband snail or tidewater goby is unlikely.   
 
Consequently, we are unable to reasonably anticipate the actual number of Morro shoulderband 
snails or tidewater gobies that would be taken by the proposed action; however, we must provide 
a level at which formal consultation would have to be reinitiated. The Environmental Baseline 
and Effects Analysis sections of this biological opinion indicate that adverse effects to Morro 
shoulderband snail and tidewater goby would likely be low given the nature of the proposed 
activities, and we, therefore, anticipate that take of Morro shoulderband snail and tidewater goby 
would also be low. We also recognize that for every Morro shoulderband snail or tidewater goby 
found dead or injured, other individuals may be killed or injured that are not detected, so when 
we determine an appropriate take level we are anticipating that the actual take would be higher 
and we set the number below that level.  
 
Therefore, if two Morro shoulderband snails or two tidewater gobies of any age class are found 
dead or injured at any time throughout the project, Caltrans must contact our office immediately 
to reinitiate formal consultation. Project activities that are likely to cause additional take should 
cease as the exemption provided pursuant to section 7(o)(2) may lapse and any further take 
could be a violation of section 9 prohibitions.  
 
REASONABLE AND PRUDENT MEASURES  
 
The measures described below are non-discretionary, and must be undertaken by Caltrans or 
made binding conditions of any grant or permit issued to the County, as appropriate, for the 
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exemption in section 7(o)(2) to apply. Caltrans has a continuing duty to regulate the activity 
covered by this incidental take statement. If Caltrans (1) fails to assume and implement the 
terms and conditions or (2) fails to require the County to adhere to the terms and conditions of 
the incidental take statement through enforceable terms that are added to the permit or grant 
document, the protective coverage of section 7(o)(2) may lapse. To monitor the impact of 
incidental take, Caltrans must report the progress of the action and its impact on the species to 
the Service as specified in the incidental take statement [50 CFR 402.14(i)(3)].  
  
The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize the impacts of the incidental take of Morro shoulderband snail and 
tidewater goby:  
 

1. Biologists must be authorized by the Service before they survey for, capture, or relocate 
Morro shoulderband snail and tidewater goby in the action area as described in the terms 
and conditions below.  

 
2. Morro shoulderband snail and tidewater goby relocation receiver sites should be located 

with habitat characteristics that will provide optimum survivability of translocated 
individuals. 

 
3. The mitigation and monitoring strategy will be finalized in collaboration with the 

Service. 
 
TERM AND CONDITIONS  
 
To be exempt from the prohibitions of section 9 of the Act, Caltrans must comply with the 
following terms and conditions, which implement the reasonable and prudent measures 
described above and outline reporting and monitoring requirements. These terms and conditions 
are nondiscretionary.  
 

1. The following term and condition implement reasonable and prudent measure 1:  
 

a Caltrans must request our approval of any biologist that conduct project activities 
(i.e., survey) associated with the Morro shoulderband snail and tidewater goby, 
pursuant to this biological opinion in the action area. Such requests must be in 
writing, and be received by the Ventura Fish and Wildlife Office at least 30 days 
prior to any such activities being conducted. Information included in a request for 
authorization should include: (1) relevant education; (2) relevant training on species 
identification, survey techniques; (3) a summary of field experience conducting 
requested activities (to include project/research information); (4) a summary of 
biological opinions under which they were authorized to work with the listed species 
and at what level (such as construction monitoring versus surveying), this should also 
include the names and qualifications of persons under which the work was 
supervised as well as the amount of work experience on the actual project; (5) any 
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Federal recovery permits [10(a)1(A)] authorizing the individual to work with the 
species (to include permit number, authorized activities, and name of permit holder); 
and (6) any relevant professional references with contact information. 

 
2. The following term and condition implement reasonable and prudent measure 2: 

 
a. Caltrans and the County will provide the Service the location of relocation receiver 

sites for Morro shoulderband snail and tidewater goby for approval. Receiver site 
information will include microhabitat, physiognomy, and GIS shapefiles and 
metadata. 

 
3. The following terms and conditions implement reasonable and prudent measure 3: 

 
a Caltrans and the County will collaborate with the Service to finalize the Habitat 

Mitigation and Monitoring Plan within 120 days from the construction start date. 
 

b.  The applicant must allow Service access to the action area to observe how the project 
is being implemented, particularly with regard to measures to minimize take, 
adherence to the project description and these terms and conditions. 

 
REPORTING REQUIREMENTS  
 
Pursuant to 50 CFR 402.14(i)(3), Caltrans must report the progress of the action and its impact 
on the species to the Service as specified in this incidental take statement. Caltrans must submit 
annual monitoring reports that are created by the County as described in the biological 
assessment (Caltrans 2021) for 5 years after initial mitigation activities take place. Caltrans must 
submit a report to the Service following initial pre-activity surveys and vegetation removal. The 
initial activity report should be sent to fw8venturasection7@fws.gov. The initial activity report 
should include:  
 

1. The Service-approved Morro shoulderband snail receiver site location. 
 

2. The number of Morro shoulderband snails observed, relocated, and GIS shapefiles of 
receiver site with microhabitat characteristics including physiognomy, soil moisture, 
litter type, litter moisture, number of Morro shoulderband snail individuals incidentally 
observed. 

 
Furthermore, Caltrans must submit a final construction report to the Service’s Ventura Fish and 
Wildlife Office via electronic mail within 90 days following completion of the proposed project. 
The final construction report should be sent to fw8venturasection7@fws.gov and must describe 
all activities that were conducted under this biological opinion, including activities and 
conservation measures that were described in the proposed action and required under the terms 
and conditions, and discuss any problems that were encountered in implementing conservation 
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measures or terms and conditions and any other pertinent information. The final construction 
report must also include the following information:  
 

1. The type of activities that occurred in the action area (e.g., construction activities, 
monitoring, surveying).  

  
2. The location of these activities, including shapefiles and metadata.   

  
3. Description of the habitat in which these activities occurred.  

  
4. The Morro shoulderband snail and tidewater goby observed in the action area. 

 
5. The results of any surveys conducted for Morro shoulderband snail and tidewater goby.   

  
6. The number of Morro shoulderband snail, tidewater goby, and Morro manzanita killed or 

injured during project activities, if any, the dates and times of mortality or injury, the 
veterinarian or repository that specimens were sent to.  

 
7. The locations of mitigation sites. 

 
8. Morro shoulderband snail and tidewater goby relocation locations and conditions, 

including GPS coordinates and shapefiles. 
 

9. Summary of invasive species removal, both plant and animal.   
 

10. An analysis of the effectiveness of the avoidance and minimization measures and 
recommendations for future measures.   

 
11. Any other pertinent information.   

 
DISPOSITION OF DEAD OR INJURED SPECIMENS  
 
As part of this incidental take statement and pursuant to 50 CFR 402.14(i)(1)(v), upon locating 
dead or injured species discussed in this document, initial notification within 3 working days of 
its finding must be made by telephone and in writing to the Ventura Fish and Wildlife Office 
(805-644-1766). The report must include the date, time, location of the carcass, a photograph, 
cause of death or injury, if known, and any other pertinent information.  
 
Caltrans must take care in handling injured animals to ensure effective treatment and care, and in 
handling dead specimens to preserve biological material in the best possible state. Caltrans must 
transport injured animals to a qualified veterinarian. Should any treated animals survive, 
Caltrans must contact the Service regarding the final disposition of the animal(s). The remains 
of any animals must be placed with educational or research institutions holding the appropriate 
State and Federal permits, such as the Santa Barbara Natural History Museum (Contact: Paul 
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Collins, Santa Barbara Natural History Museum, Vertebrate Zoology Department, 2559 Puesta 
Del Sol, Santa Barbara, California 93460, (805) 682-4711, extension 321), or any other place 
designated in writing by the Service.  
 

CONSERVATION RECOMMENDATIONS  
 
Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or critical habitat, to help implement 
recovery plans, or to develop information.   
 

1. We recommend that Caltrans and/or the County develop and publish methodologies for 
Morro manzanita removal, storage and transplantation, and seed propagation.   

 
2. We recommend that the Service-approved biologist(s) relocate any other native reptiles 

or amphibians found within work areas to suitable habitat outside of project areas if such 
actions are in compliance with State laws.  

 
3. We encourage Caltrans, the County, and/or other researchers to participate in and 

support research on Morro shoulderband snail. Research topics could include, but are not 
limited to: survey techniques for non-protocol conditions, relocation survivorship, micro-
habitat conditions for aestivation, preferred habitat physiognomy, dispersal and 
migration studies, and the effects of predation or competition on Morro shoulderband 
snail. We encourage Caltrans to coordinate with the Service and the California 
Department of Fish and Wildlife to develop research proposals under the Service’s 
Endangered Species Conservation Grants (Section 6 Traditional) Program.  

 
4. We encourage Caltrans and the County to conduct protocol surveys for Morro 

shoulderband snail within restoration and mitigation sites to support recovery by 
increasing our knowledge of Morro shoulderband snail populations in the Northeast Los 
Osos Conservation Planning Area.   

 
5. We encourage Caltrans and the County to implement recovery goals for tidewater goby 

recovery sub-unit CC 3j by implementing a regular water quality monitoring program, 
conducting regular surveys for tidewater goby, working with urban and agricultural use 
planning to reduce water quality impacts, and increasing public awareness of the species 
and its unique habitat requirement and dependence on water quality. 
 

6. Oak tree replacement is generally conducted at a 10:1 to 20:1 ratio due to the extended 
length of time it takes for them to grow back to the same stature. Therefore, we 
recommend that Caltrans and the County adopt this level of replacement for oak trees to 
be consistent with other mitigation efforts. Manzanitas are also very slow growing and 
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take many years to recover to their previous stature and we recommend a similar 
replacement ratio for them as well. 

The Service requests notification of the implementation of any conservation recommendations 
so we may be kept informed of actions minimizing or avoiding adverse effects or benefitting 
listed species or their habitats.  

REINITIATION NOTICE 

This concludes formal consultation on the actions outlined in the request. As provided in 50 
CFR 402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if: (1) the 
amount or extent of incidental take is exceeded; (2) new information reveals effects of the 
agency action that may affect listed species or critical habitat in a manner or to an extent not 
considered in this opinion; (3) the agency action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat not considered in this opinion; or (4) a 
new species is listed or critical habitat designated that may be affected by the action. In instances 
where the amount or extent of incidental take is exceeded, the exemption issued pursuant to 
section 7(o)(2) may have lapsed and any further take could be a violation of section 4(d) or 9. 
Consequently, we recommend that any operations causing such take cease pending reinitiation.  

If you have any questions about this biological opinion, please contact Debora Kirkland of our 
staff by electronic mail at debora_kirkland@fws.gov. 

Sincerely, 

Stephen P. Henry 
Field Supervisor 

Acting�for

JENNY MAREK
Digitally signed by JENNY 
MAREK 
Date: 2022.04.25 18:46:20 -07'00'
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 Introduction 

This Habitat Mitigation and Monitoring Plan (HMMP) was prepared to describe the methods 
proposed to mitigate for project-related impacts to federal, state, and county jurisdictional areas 
associated with implementation of the South Bay Boulevard Bridge Replacement Project (project). 
Implementation of the project is anticipated to result in temporary impacts to areas subject to the 
jurisdiction of the U.S. Army Corps of Engineers (USACE), the Central Coast Regional Water 
Quality Control Board (RWQCB), the California Department of Fish and Wildlife (CDFW). The 
project site is also within the coastal zone, subject to regulation by the California Coastal 
Commission (CCC) and the San Luis Obispo County Local Coastal Program. The HMMP follows 
the guidelines presented in the Checklist for Compensatory Mitigation Proposals (USACE 2008a) 
and the Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (USACE 2008b). 
The Natural Environment Study (NES) and the Biological Assessment prepared for the project 
fully describe the project scope and review the project-related impacts to biological resources in 
greater detail (County 2021a and b).  

Revisions that are specific to a particular agency requirement are indicated in the text or by using 
footnotes (i.e., CCC, USACE, RWQCB, and CDFW). 

 Project and Site Description 

This section identifies the responsible party for the project, provides the location of the project, 
and summarizes the project description. More detailed information about the physical and 
biological setting of the site and project description are available in the NES. 

2.1 Responsible Parties and Financial Assurances 

The County of San Luis Obispo Department of Public Works (County) is the project applicant. 
Therefore, the County is the party responsible for fulfilling all the mitigation obligations pursuant 
to the anticipated conditions of the USACE Nationwide Permit Authorization and the other 
pertinent regulatory permits acquired for the project. Correspondences to the County as the 
responsible party for the project should be sent to: 
 

County of San Luis Obispo 
Department of Public Works 
County Government Center, Room 206 
San Luis Obispo, California 93408 
 

The County has allocated sufficient funding in the overall project budget to implement the 
requirements outlined in this HMMP and any other contingency actions that may become 
necessary during the mitigation and monitoring phase of the project development. 

2.2 Project Location 

The South Bay Boulevard Bridge (No. 49C-0351) spans Los Osos Creek within unincorporated 

San Luis Obispo County, approximately 2,000 feet southeast of the City of Morro Bay, California 

(35.33509oN, 120.82332oW) (Figure 1). South Bay Boulevard is approximately four miles long 

and extends from Bay Oaks Drive near Los Osos Valley Road on the south, in the community of 

Los Osos, to State Route 1 on the north, near the City of Morro Bay. The project site is located 

within the Morro Bay South, California 7.5-minute U.S. Geological Survey (USGS) topographic 

quadrangle. South Bay Boulevard is classified as a rural arterial in the County’s Estero Area Plan 

and serves approximately 15,000 vehicles per day. The existing and proposed bridges are located 

within existing County right-of-way (ROW).
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Figure 1: Project Location Map 
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2.3 Project Summary 

The County proposes to replace the existing South Bay Boulevard Bridge that crosses Los Osos 
Creek where it enters Morro Bay. The bridge has been identified as seismically deficient and the 
project would replace it with a modern concrete bridge that would provide adequate capacity, and 
reliable, safe service for the public.  

The replacement bridge is proposed to be a two-span bridge, cast-in-place prestressed concrete 
box girder bridge. Compared to the existing bridge (189 feet long and 37 feet wide), the 
replacement bridge would be larger at 300 feet long and 50 feet wide. The bridge abutments and 
center bent would be supported on cast-in-drilled-hole (CIDH) concrete piles. The center bent 
would be located above the high tide line (HTL). No permanent structures or fill are expected to 
extend below the HTL. Excavation for the abutments would be approximately 10 to 15 feet deep, 
and the CIDH pile shafts would be drilled over 50 feet deep in temporary casings. If drilling slurry 
is used, it would be contained for off-site disposal. 

Constructing the new bridge would require temporary falsework and temporary support piles, 
which may be located below the HTL. Temporary falsework piles would be inside shoreline 
cofferdams. Two temporary work trestles composed of timber and steel decking would also be 
installed on temporary piles, one for construction of the new bridge and one for demolition of the 
existing bridge. The trestles, temporary falsework, and all support piles would be removed 
completely when construction is complete. 

Constructing the new bridge center support and removing the existing bridge piles during 
demolition would require dewatering below the HTL. Dewatering would be limited to localized 
shoreline construction zones; creek flow would not be blocked or diverted at any time.  

The road approaches along South Bay Boulevard would be realigned to align with the new bridge. 
The road approach realignment would be the minimum necessary to safely approach the new 
bridge and the South Bay Boulevard - Turri Road intersection would remain as is. 

Construction staging would be in the County right-of-way on South Bay Boulevard to the north 
and south of the bridge. A secondary staging and material storage area would be established 
south of the bridge at the east end of Santa Ysabel Avenue. 

Temporary construction impacts may impact up to approximately 0.3 acre below the HTL in Los 
Osos Creek for dewatering areas and the work trestles. This area would likely be split between 
year 1 and year 2 construction impacts (i.e., would not impact the entire area for both construction 
seasons). This impact area may include temporary impacts in salt marsh located under and 
adjacent to the bridge.  

Temporary construction impacts in uplands would include approximately 0.6 acre of upland 
historic fill area that has been colonized by a federally protected plant, Morro manzanita. 
Temporary construction impacts in uplands would also affect other Environmentally Sensitive 
Habitat Areas (ESHA) and ruderal/disturbed lands. These areas are proposed to be restored to 
pre-existing conditions, or in the case of ruderal habitats, enhanced as part of the proposed 
mitigation. 

Permanent impacts from constructing the new bridge are limited to the bridge foundations, center 
pier, and realigned road approaches, all of which would be above the HTL and outside of 
wetlands. No permanent impacts below the HTL or in wetlands are anticipated. 

Permanent impacts in uplands would affect approximately 0.24 acre of Morro manzanita habitat, 
and 0.08 acre of native oak woodland. Mitigation is proposed at a 3:1 replacement ratio.  

Construction is expected to take approximately two years to complete. Construction activities 
below the HTL would be restricted to the dry season (June 1 to October 31) to take advantage of 
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lower creek flow and reduced likelihood of precipitation. Generally, construction of the new bridge 
is expected to occur in year 1 and demolition of the old bridge in year 2. 

For the purposes of this HMMP, the project limits include the entire project site and all the project 
elements outlined in the project description. The project limits are depicted as the Project Impact 
Area (PIA; red line) in Figures 2a, 2b, and 2c. 
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Figure 2a: Project Impact Areas (north)    [Fig 3a from NES] 
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Figure 2b: Project Impact Areas (south)    [Fig 3b from NES] 
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Figure 2c: Project Impact Areas (Santa Ysabel Avenue)   [Fig 3c from NES] 
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2.4 Existing Conditions 

The Biological Study Area (BSA) was identified based on preliminary bridge designs provided by 
the design engineer, and includes the bridge construction impact area, construction staging areas, 
potential mitigation areas and a minimum 100-foot-wide buffer. The BSA is approximately 49 
acres in size and is shown as the black line in Figures 2a, 2b, and 2c above from the NES. The 
BSA and surrounding areas are primarily public lands including the El Moro Elfin Forest, Morro 
Bay State Park, and Morro Bay State Marine Reserve.   

Current land use of the BSA and surrounding areas includes flood conveyance, livestock grazing 
(northeast of the bridge site), residential (west of South Bay Boulevard near Santa Ysabel 
Avenue), institutional (Church of the Nazarene), and conservation areas (El Moro Elfin Forest, 
Morro Bay State Park, Morro Bay State Marine Reserve, Morro Estuary Natural Preserve). 

The County monitors stream flow in Los Osos Creek at the Los Osos Valley Road bridge, located 
approximately three miles upstream of the BSA. Stream flow data recorded at this station includes 
3,769 acre-feet/year (AFY) average flow, 2,220 AFY median flow and 19,270 AFY maximum flow 
(in 1995). Upper portions of Los Osos Creek may become dry in the summer; however, tidal 
influence provides year-round surface water within the BSA. The BSA includes approximately 
1,300 linear feet of the Los Osos Creek channel, and the creek is tidal at the existing and proposed 
bridge locations. 

Within the BSA, the smaller PIA was defined based on the 65% design plans and anticipated 
limits of temporary and permanent impacts. The PIA is the red line in Figures 2a, 2b, and 2c from 
the NES. The PIA forms the basis of the project impacts and mitigation requirements in this 
HMMP. The PIA is approximately 7.7 acres, of which approximately 3.3 acres is pavement and 
4.4 acres is non-pavement.  

 Habitat Types and Jurisdictional Areas 

Thirteen vegetation communities/land cover types were identified within the BSA during the field 
surveys conducted for the NES including: wild oats grassland, Morro manzanita chaparral, upland 
mustard stands, coyote brush scrub, Lompoc ceanothus chaparral, ice plant stands, eroded dune 
slope, veldt grass stands, coast live oak woodland, pickleweed salt marsh, California bulrush 
marsh, arroyo willow stands, and disturbed areas.  

Of these communities, the following meet the definition of Environmentally Sensitive Habitat 
Areas (ESHA) based on proximity to the Morro Bay estuary and/or presence of special-status 
species: Morro manzanita chaparral, Lompoc ceanothus chaparral, eroding dune slope, coyote 
brush scrub, coast live oak woodland, pickleweed salt marsh, California bulrush marsh, and 
arroyo willow stands. The California bulrush marsh and arroyo willow stands are outside the PIA 
and would not be impacted by the project. The characteristics of the ESHA communities in the 
PIA as described in the NES are summarized below. 

3.1 Vegetation Communities 

Morro Manzanita Chaparral.  This community is dominated by Morro manzanita 
(Arctostaphylos morroensis), chamise (Adenostoma fasciculatum), and black sage (Salvia 
mellifera). Other species found in this community within the BSA include California sagebrush 
(Artemisia californica), Lompoc ceanothus (Ceanothus cuneatus var. fascicularis), and mock 
heather (Ericameria ericoides). This vegetation community has been assigned a rarity ranking of 
S1, meaning it is critically imperiled at the State level.   

Coyote Brush Scrub.  This community is co-dominated by coyote brush (Baccharis 
pilularis) and California sagebrush. Approximately eight Morro manzanita shrubs as well as Coast 
live oak (Quercus agrifolia) saplings and patches of arroyo willow (Salix lasiolepis) occur within 
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the community northwest of the bridge. This vegetation community has been assigned a rarity 
ranking of S5, meaning it is secure at the State level. However, in the project area it meets the 
definition of ESHA pursuant to Section 30107.5 of the Coastal Act because it includes Morro 
manzanita and may provide suitable habitat for Morro shoulderband snail (BA Section 4.2.11). 

Lompoc Ceanothus Chaparral.  This community is dominated by Lompoc ceanothus, 
mock heather and chamise. Other species occurring in this community are black sage, bush 
monkeyflower (Diplacus aurantiacus) and Morro manzanita. Ceanothus cuneatus var. fascicularis 
chaparral communities have been assigned a rarity ranking of S4, meaning it is apparently secure 
at the State level. However, this species is listed by the California Native Plant Society as having 
limited distribution. Therefore, they individual plants removed for construction will be replaced at 
a 1:1 ratio in accordance with the California Coastal Commission recommendations (CCC 2021). 

Eroded Dune Slope.  This term is used to describe the vegetation of the eroded dune 
slope along South Bay Boulevard south of the bridge.  These areas appear to be partially eroded 
due to the loss of chaparral shrubs.  Common species found in this community include telegraph 
weed (Heterotheca grandiflora), rat-tail fescue (Festuca myuros), California croton (Croton 
californicus), narrow-leaf spineflower (Chorizanthe angustifolia), deerweed (Acmispon glaber var. 
glaber) and mock heather seedlings. 

Coast Live Oak Woodland.  This community is dominated by coast live oak trees 
(Quercus agrifolia), but also includes patches of shrubs found in Morro manzanita chaparral.  This 
vegetation community has been assigned a rarity ranking of S4, meaning it is apparently secure 
at the State level. 

Pickleweed Salt Marsh. This community is dominated by pickleweed (Salicornia 
pacifica), alkali heath (Frankenia salina), jaumea (Jaumea carnosa), saltgrass (Distichlis spicata) 
and seaside arrowgrass (Triglochin concinna).  Watson’s saltbush (Atriplex watsoni) occurs with 
saltgrass on the upper margins of the salt marsh.  Within the BSA, pickleweed salt marsh is limited 
to tidally influenced areas at/below the HTL in Los Osos Creek. This vegetation community has 
been assigned a rarity ranking of S3, meaning it is vulnerable, at moderate risk of elimination at 
the State level. 

Limited Distribution Species. In addition to Lompoc ceanothus, discussed above, 

special-status plants present in the PIA that are listed by the California Native Plant Society as 

having limited distributions include Suffrutescent wallflower (Erysimum suffrutescens) and 

southwestern spiny rush (Juncus acutus ssp. leopoldii). Individual plants that are removed for 

construction will be replaced at a 1:1 ratio in accordance with the CCC recommendations (CCC 

2021). 

Other. As described in the NES (Table 9 of NES), other vegetation communities include 

arroyo willow stands, veldt grass stands, iceplant stands, and disturbed land (e.g., the Turri Road 

pullout). While there are willow stands in the BSA, no willow stands occur in the PIA. Iceplant 

stands occur along the road embankments and are dominated by dense stands of freeway 

iceplant (Carpobrutus edulis).  

The veldt grass stands occur primarily along the eastern shoulder of South Bay Boulevard 

and are dominated by ruderal, non-native species that typically displace more desirable native 

vegetation in such settings. The veldt grass stands are dominated by veldt grass (Ehrharta 

calycina), but contain other non-native species such as slender wild oats, red brome, ripgut grass, 

and red-stem filaree.  



DRAFT South Bay Boulevard Bridge Replacement Project HMMP 

10 

3.2 Los Osos Creek Channel 

The project site is located at the lower reach of Los Osos Creek where it empties into Morro Bay; 
the creek is tidal at the project site. The open water channel is approximately 70 to 100 feet wide 
and is bordered by narrow (2 to 20 feet wide) shoreline saltmarsh on both banks within the PIA. 

3.3 Jurisdictional Areas 

The Los Osos Creek channel and adjacent wetlands are subject to the jurisdiction of the USACE 
(Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act), RWQCB 
(Section 401 of the Clean Water Act), the California Department of Fish and Game (CDFW), and 
the California Coastal Commission (CCC). The jurisdictional boundary consists of the HTL (7.0 
feet NAVD88), which is also the landward limit of salt marsh and top of bank (Figure 4). 

The Morro manzanita chaparral is an upland vegetation community but contains the federally 
threatened Morro manzanita. Impacts to this species would be subject to Section 7 of the Federal 
Endangered Species Act. 

The project is within the coastal zone, including areas subject to approval by the California Coastal 
Commission and areas outside Original Coastal Jurisdiction subject to the Local Coastal Program 
approval. A Coastal Development Permit would be obtained, and would include consideration of 
the ESHA described in Section 3.1. As of May 4, 2021, the Local Coastal Program agreed to a 
consolidated permit process and submitted a request to the CCC to process and act upon a 
consolidated permit. 

3.4 Anticipated Impacts to Jurisdictional Habitats 

Implementation of the project will result in temporary impacts to portions of Los Osos Creek below 
the HTL (Figure 4). The project is not anticipated to result in any adverse permanent impacts 
below the HTL. Permanent beneficial impacts below the HTL will include removal of the existing 
bridge piers from the channel (two rows of nine concrete 1.5-ft diameter piers). Temporary 
construction impacts below the HTL will include support piles for two temporary construction 
trestles and shoreline dewatering areas to accomplish installation of the new bridge support 
(construction year 1) and removal of the existing bridge support (construction year 2). 

Temporary impacts below the HTL have the potential to impact pickleweed salt marsh. Impacts 
to salt marsh will be avoided and minimized to the extent possible in the final design configuration 
of trestle piles and dewatering areas. 

The project will also result in temporary impacts to 0.6 acre (4 individual shrubs, plus two just 
outside the mapped PIA), and permanent impacts to 0.24 acre (13 shrubs), of Morro manzanita 
chaparral, which is located in upland areas above the HTL (Figure 2b). Approximately five 
additional Morro manzanita shrubs are located in the coyote brush scrub on the northwest side of 
the bridge and have the potential to be temporarily impacted for construction. Approximately 17 
additional Morro manzanita shrubs are located in the native oak woodland on the southeast side 
of the bridge and have the potential to be permanently impacted for road realignment. Three 
shrubs are just outside the mapped PIA and have the potential to be impacted during construction. 
Approximately 11 shrubs are located southwest of the bridge, plus an additional two shrubs just 
outside the mapped PIA, and have the potential to be impacted for construction. The proposed 
temporary and permanent impact areas contain approximately 23 and 30 individual shrubs, 
respectively, that may be removed by the project. The County expects that most, if not all, of the 
temporary shrub impacts can be avoided entirely by reconfiguring the construction impact areas 
but this will need to be confirmed prior to construction. 

The project would result in temporary impacts to 0.34 acre, and permanent impacts to 0.08 acre, 
of coast live oak woodland (Figure 2b). Based on the May 4, 2020, tree survey, approximately 
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thirty mature coast live oak trees are located within the PIA, including in the area mapped as coast 
live oak woodland and in other habitat types. It is estimated that approximately 15 to 20 trees, 
possibly a maximum of 25 trees, may need to be removed for construction. These tallies count 
multiple limbs greater than 4-inch diameter at breast height (DBH) as separate trees. 

Impacts to the remaining ESHA types, Lompoc ceanothus chaparral, coyote brush scrub, and 
dune slope would be limited to temporary construction disturbance. 

The anticipated impacts to jurisdictional areas, upland ESHA, and protected plants are 
summarized below in Tables 1a, 1b, and 1c, respectively. Potential for indirect impacts would be 
avoided with implementation of the mitigation measures provided in the NES. The County 
proposes 1:1 restoration of temporary impact areas, 3:1 mitigation for permanent impacts to Morro 
manzanita chaparral and coast live oak woodland, 3:1 replacement of individual Morro manzanita 
shrubs and 4:1 replacement of oak trees.  

The CCC has indicated that they consider temporary impacts that can’t be restored to pre-existing 
conditions within one year to be permanent impacts (CCC 2022). The CCC has also indicated 
that they require 4:1 mitigation for impacts to salt marsh and 3:1 mitigation for impacts to Morro 
manzanita chaparral. 

The impacts shown in the tables below represent a likely worst-case scenario. Direct impacts 
would be avoided and minimized to the extent possible as determined during the final project 
design and based on pre-construction coordination with the contractor. This would include an on-
site discussion of specific construction access and staging requirements and feasible alternatives 
to construction configuration to reduce temporary impacts. The goal would be to avoid and 
minimize temporary impacts to salt marsh, oak woodland, and Morro manzanita chaparral (and 
individual shrubs) to the greatest extent possible. The project impacts and associated mitigation 
requirements would be adjusted in accordance with the results of the coordination. The 
appropriate regulatory agency notifications would be made to adjust permitted impacts and 
required mitigation if necessary.  

Pre-construction surveys and coordination with the contractor that could result in reductions in 
project impact areas are included in the proposed pre-construction surveys listed in Table 2. 

Finally, the quantification of project impacts and mitigation areas in this draft HMMP are based on 
the 65% design plans. Project impacts and mitigation areas will be revisited and revised if needed 
based on the design plans as they progress until 100% design is complete.  

A summary of potential future revisions to the impacts and mitigation areas provided in the HMMP 
includes: 

• Review based on subsequent design plans; 

• Changes based on requirements of agency permits; and 

• Proposed pre-construction review with the contractor to avoid and minimize impacts. 

Changes from each of these steps would be incorporated into a final HMMP. 
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Table 1a.  Summary of Impacts to Jurisdictional Habitats and Proposed Restoration and Mitigation (in acres) 

  Temporary Permanent Overall Total 

Feature 
Type 

Regulatory 
Jurisdiction 

Temporary 
Impacts 

USACE/RWQCB/ 

CDFW 1:1 
Restoration (in 

place)  

Additional 3:1 
CCC Mitigation 

Total 
Mitigation1 

Permanent 
Impacts 

Proposed 

3:1 Mitigation for 
Permanent 

Impacts 

Total 
Mitigation 

Temporary plus 
Permanent Impacts 

Mitigation Total 

Waters, Wetlands, and 
Bank 

   

Tidal 
Wetlands 
(pickleweed 
salt marsh) 

USACE, 
RWQCB, 
CDFW, 
CCC 

0.11 0.11 0.33 0.44 0 0 0 0.44 

Channel 
(non-
wetland 
waters 
below 
HTL/top of 
bank) 

USACE, 
RWQCB, 
CDFW, 
CCC 

0.382 0.38 0.00 0.38 0 0 0 0.38 

Total  0.49 0.49 0.33 0.82 0 0 0 0.82 

1 – Total Mitigation for temporary impacts in this column includes restoration of the temporary impact area plus additional mitigation. 
2 - Trestle piles footprints and dewatering areas total 0.11 acre of unvegetated channel; the entire channel area from west to east trestle is 0.38 acre, providing the 
maximum potential area of substrate effects to provide the most conservative estimate. 
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Table 1b.  Summary of Impacts to Upland ESHA and Proposed Restoration and Mitigation (in acres) 

  Temporary Permanent Overall Total 

Feature 
Type 

Regulatory 
Jurisdiction 

Temporary 
Impacts 

USACE/RWQCB/ 

CDFW 1:1 
Restoration (in 

place)  

Additional 2:1 
CCC 

Mitigation1 

Total 
Mitigation2 

Permanent 
Impacts 

Proposed 

3:1 Mitigation for 
Permanent 

Impacts 

Total 
Mitigation 

Temporary plus 
Permanent Impacts 

Mitigation Total 

Upland ESHA Habitats   
 

Morro 
manzanita 
chaparral 

USFWS, 
CCC 

0.60 0.60 1.2 1.8 0.24 0.72 0.72 2.52 

Lompoc 
ceanothus 
chaparral 

CCC 0.08 0.08 0 0.08 0 0 0 0.08 

Coyote 
brush scrub CCC 1.37 1.37 0 1.37 0 0 0 1.37 

Coast live 
oak 
woodland 

CCC 0.34 0.34 0 0.34 0.08 0.24 0.24 0.583 

Dune slope 
(eroding) CCC 0.1 0.1 0 0.1 0 0 0 0.1 

Total  2.49  2.49  1.88 4.37 0.32  0.96  0.96  5.33 

1 – CCC requires 3:1 mitigation for temporary impacts to Morro manzanita chaparral and native oak woodland. Restoration of temporary construction impact areas 
counts for one third; an additional 2/3 or 2:1 acreage is required. 
2 - Total Mitigation for temporary impacts in this column includes restoration of the temporary impact area plus additional mitigation. 
3 – Proposed oak plantings will be in areas totaling a minimum of approximately 1 acre. 
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Table 1c.  Summary of Impacts to Vegetation and Proposed Restoration and Mitigation (in plant counts) 

Feature Type 
Regulatory 
Jurisdiction 

Temporary 
Impacts 

Mitigation  
Permanent 

Impacts 
Mitigation Total Mitigation  

Regulated Plants1    

Morro manzanita 
plants2 USFWS, CCC 23 plants 23 plants 30 90 113 plants 

Coast live oak 
trees CCC 16 trees 64 trees 9 36 100 trees 

Lompoc ceanothus CCC 50 plants 50 plants 0 0 50 plants 

1 – Not listed: several suffrutescent wallflower and three southwestern spiny rush that, if impacted by the project, will be replaced as part of restoration plantings in 
accordance with CCC recommendations (wallflower in chaparral communities and spiny rush in channel edge environments adjacent to salt marsh). 
2 - Morro manzanita shrub counts are “worst case;” the County expects these numbers to be lower based on review of construction impact areas. 
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Table 2.  Summary of Past Field Surveys and Proposed Pre-Construction Recommendations 

Survey Type Most Recent Survey Date Recommendation 

Botanical    

Special-status plants May 2020 (NES) 
a) 1 year prior to construction generate current CNDDB list and conduct seasonal surveys  
[NES plant surveys were conducted in March and May to encompass the flowering period for 
most of the reported special-status species]. 

Native Oak 
October 2015 (30% Design Plans) 
May 2016 (NES) 
October 2021 (65% Design Plans) 

a) Prior to construction confirm native oak map in the field. 
b) Pre-construction meeting with contractor to avoid/minimize impacts. 
c) Document reduced impacts and reduced mitigation requirements in HMMP and with permit 
agencies. 

Morro manzanita 
May 2016 (NES) 
March 2022 (northwest of bridge)  

a) Prior to construction confirm Morro manzanita map in the field. 
b) Pre-construction meeting with contractor to avoid/minimize impact. 
c) Document reduced impacts and reduced mitigation requirements in HMMP and with permit 
agencies. 

Lompoc ceanothus 
(Ceanothus cuneatus var. 
fascicularis) 

May 2020 (NES) 
a) Prior to construction confirm count in project impact areas [NES states 50 shrubs in PIA] 
b) CCC will require 1:1 replacement (in chaparral habitat restoration areas) 

Suffrutescent wallflower 
(Erysimum suffrutescens) 

May 2020 (NES) 
a) Prior to construction confirm count in project impact areas [NES states “several” occur in PIA] 
b) CCC will require 1:1 replacement (in chaparral habitat restoration areas) 

Southwestern spiny rush 
(Juncus acutus ssp. 
leopoldii) 

May 2020 (NES) 
a) Prior to construction confirm count in project impact areas [NES states 3 occur in PIA] 
b) CCC will require 1:1 replacement  

Jurisdictional 
determination  
(NES App. D) 

May 12, 2016 (NES Appendix) 
May 2020 (NES Update) 
June 2021 (confirmation) 
 

a) Prior to construction confirm delineation and/or resurvey salt marsh and confirm no eelgrass in 
PIA. 
b) Pre-construction meeting with contractor to avoid/minimize impacts. 
c) Document reduced impacts and reduced mitigation requirements in HMMP and with permit 
agencies. 

Special-status wildlife  
a) Pre-construction surveys for CRLF, MSS, CA brackish water snail, coast horned lizard, northern 
CA legless lizard, burrowing owl, American badger 

California red-legged frog  
May 12, 2016 (NES, nighttime eye-
shine survey) 

a) Assumed present. 
b) CRLF PBO Mitigation measures are adequate to protect and require pre-construction and 
construction monitoring, including: Measure 3: A USFWS-approved biologist will survey the 
Project site no more than 48 hours before the onset of work activities; and Measure 5: A USFWS-
approved biologist will be present at the work site until all California redlegged frogs have been 
relocated out of harm's way, workers have been instructed, and disturbance of habitat has been 
completed.  After this time, the State or local sponsoring agency will designate a person to monitor 
on-site compliance with all minimization measures.   
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Survey Type Most Recent Survey Date Recommendation 

c) Dip net or nighttime eye-shine surveys not required. 

Morro shoulderband snail 
September 2018  
 

Pre-construction and during construction, implement USFWS survey recommendations from NES: 
A USFWS-approved biologist will survey the PIA (and any other areas where take may occur) for 
Morro shoulderband snail that may be present.  Any identified individuals, in all life stages, will be 
captured and moved out of harm’s way.  Field surveys described above will be conducted within 
one week prior to commencement of initial ground disturbance activities within or adjacent to 
vegetation, including vegetation removal, materials staging, and any earthwork.   

Tidewater goby 
September-November 2015 (NES 
Appendix C, focused 
presence/absence protocol survey) 

a) Assumed present.  
b) During construction, implement NES mitigation measures, including: A qualified, USFWS-
authorized biologist shall monitor installation of the approved dewatering containment system and 
all dewatering activities that could impact tidewater goby and their habitat; and Dewatering 
operations shall be halted periodically to allow the qualified USFWS-approved biologists to seine 
the exclusion area for additional trapped fishes and aquatic organisms. All captured organisms 
shall be immediately released into areas of the creek that will not be affected by dewatering. 
c) New protocol surveys are not required. 

California black rail 
March and April, 2016 (NES 
Appendix F, broadcast calls) 

a) Conduct pre-construction literature review for occurrences in Morro Bay.  
b) Most recent documentation for Morro Bay is confirmed calls in 2005 and unconfirmed in 2009-
2010 survey. If no more recent confirmed sightings are documented at time of construction, a new 
survey is not required. 
c) If there have been more recent sightings in the vicinity, determine if a repeat of the breeding 
period (Mar. 15 – May 31) survey is warranted prior to construction start. Decision may include 
consideration of proximity of suitable habitat (bulrush west of bridge) to construction disturbance 
and/or if standard nesting bird surveys are sufficient. 

Marine mammal survey 

June 6, 2016 (NES Appendix J; 
overwater survey at high tide during 
peak pupping season and within a 
month of construction start) 

a) Prior to construction review current NMFS documented haul-outs and rookeries in Morro Bay 
and compare to list in NES App. J. If no new sites are listed closer to the PIA, no survey required.  
b) If new sites closer to the PIA are included, coordinate with NMFS on need for a pre-construction 
survey. 
 

Nesting birds NA Pre-construction nesting bird surveys for vegetation removal Feb. 1 – Sep. 1. 

Swallows 
2016 (NES) 
2021, 2022 nesting observed 

Prior to construction install exclusion measures on bridge (consider exclusion measures on the 
east side only of the existing bridge for construction season; and the west side only of the new 
bridge for demolition, to provide nesting area for swallows during each season1). 

1 – The suggestion to allow swallow nesting on one side of the bridge during each construction season was made by the Morro Coast Audubon Society in comments on the CEQA MND (email dated 8-4-
2021). During discussion of permit issues in November 2022, CCC suggested that nearby construction disturbances may be detrimental to nesting birds. A plan to allow bird nesting on the non-
construction side of the bridges during construction would be in conflict with the CCC recommended setbacks from nesting birds, and will not be implemented. 
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Figure 3: Jurisdictional Features at Los Osos Creek [Fig. 6 from NES] 
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3.5 Functions and Values Assessment 

Los Osos Creek, shoreline salt marsh, and adjacent upland vegetation communities provide 
important habitat, including shelter, shade, cover, breeding, and foraging habitat, for a variety of 
aquatic, estuarine, and terrestrial wildlife species. Streams and estuarine tributaries serve as 
migration and movement corridors for aquatic and terrestrial species.  

Creek. The creek and shoreline areas provide fish habitat and support species such as tidewater 
goby, steelhead, and marine and aquatic birds. The Biological Assessment for the project 
concluded that Los Osos Creek in the project area does not provide breeding habitat for tidewater 
goby or steelhead, but provides a migration corridor. These areas also provide habitat for riparian 
species. 

Los Osos Creek and its floodplain provide important hydrologic functions, including estuarine tidal 
exchange and flood storage. Shoreline and floodplain vegetation communities provide water 
quality renovation functions. 

Unvegetated channel areas provide soft-bottom benthic community habitat. The muddy intertidal 
shoreline in the project area includes scattered rocks that were placed for shoreline stabilization 
when the bridge was built. These provide cover for crabs and other motile species. 

Salt marsh. The PIA is in close proximity to broad expanses of salt marsh bordering Los Osos 
Creek upstream and downstream of the existing bridge. Channel tidal flats and nearby marshes 
provide expansive habitat areas removed from human disturbance with mosaics of marsh and 
open water that provide substantially higher-value habitat than the salt marsh in the PIA. 

The salt marsh in the project area is limited to narrow marshes bordering the channel that range 
from roughly 1 to 20 feet wide on the south bank and 1 to 10 feet wide on the north bank. The 
north bank salt marsh is situated on a rocky slope established when the bridge was built, at slopes 
of roughly 1:1 to 2:1. Vegetation between the rocks on the north bank is dense (75 to 90% cover). 
The south bank marsh is flatter beneath the bridge and on a steep rock bank to the east, with 25 
to 90% cover. Areas lacking vegetative cover consist of animal trails, rocks, and muddy substrate. 
The rock that was placed when the existing bridge was built stabilizes the marsh edge on both 
banks. 

The salt marshes in the project areas provide shoreline foraging areas for motile aquatic species 
during higher stages of the tide, resulting in contiguous foraging areas along both creek banks. 
However, the narrow width of the marshes, lack of complexity (such as channel networks), 
proximity to human disturbance, steep terrain, and lack of high-value buffers substantially limit 
their value as nesting and nursery, cover, and foraging habitat.  

Upland communities. Upland vegetation communities provide habitat for terrestrial species, 
migratory birds, and raptors. Special-status species may also occur in this area, such as California 
red-legged frog, coast horned lizard, and northern California legless lizard. The vegetation 
communities in the project area support several special-status plants, including Morro manzanita, 
Lompoc ceanothus, and suffrutescent wallflower. 

Some of the upland vegetation communities in the project area have suitable habitat elements to 
support Morro shoulderband snail, although no live snails have been documented in the project 
area. 

The relative values of upland community functions are increased by proximity to Morro Bay 
estuary and the ocean coastline, and because surrounding lands consist primarily of undeveloped 
park lands. The native oak woodland, Morro manzanita chaparral, and coyote brush scrub 
habitats serve as a buffer between the creek and bay and the developed lands and human 
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disturbance associated with the road. Buffer functions include stormwater attenuation, water 
quality renovation, debris trapping, and nesting, foraging and cover for wildlife.   
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 Goals of the Habitat Mitigation and Monitoring Plan 

Implementation of this HMMP will restore temporary impacts and mitigate for permanent impacts 
to jurisdictional areas and ESHA. This HMMP addresses the project-related impacts to USACE, 
CDFW, RWQCB, and coastal jurisdictional areas using on-site and in-kind habitat restoration and 
enhancement within the creek channel and upland habitats in the PIA.  

The County anticipates being able to provide all necessary mitigation within the PIA (Table 3 and 
Figures 4a and 4b) with the possible exception of an additional 3:1 mitigation area for salt marsh 
required by the CCC. In the event additional mitigation areas are required, consideration will be 
given to additional areas within the BSA (described in the NES), or elsewhere in the same 
watershed if necessary. 

4.1 Mitigation Strategy 

Overview. The proposed mitigation strategy has been developed based on the impacts shown in 
the draft 65% level design plans, and with the goal of providing adequate and appropriate 
restoration and in-kind/on-site mitigation. The following apply to the strategy: 

• Standard mitigation ratios for jurisdictional impacts are proposed (i.e., 1:1 restoration of 
temporary impacts, 3:1 mitigation for permanent impacts).  

• The CCC requires additional mitigation for temporary impacts to salt marsh and Morro 
manzanita chaparral (see Section 3.4) (CCC 2022). 

• The USFWS BO for the project requires that the final mitigation and monitoring strategy 
be developed in collaboration with the USFWS (Reasonable and Prudent Measure 3, 
USFWS BO, dated April 26, 2022). Collaboration was commenced in August 2022, and is 
on-going. 

• The CCC requested that proposed mitigation areas be adjusted to minimize the 
establishment of mitigation areas adjacent to areas with a predominance of non-native, 
invasive vegetation. To accomplish this, the County added additional mitigation areas in 
County right-of-way along South Bay Boulevard, and eliminated the proposed mitigation 
area along Santa Ysabel Avenue. 

• The County is proposing to review details of temporary project impacts with the contractor 
prior to construction with the goal of reducing impacts to the extent feasible, particularly in 
salt marsh, Morro manzanita chaparral, and oak woodland. Any reductions in the impact 
areas that result from such coordination will be documented in an amendment to this 
HMMP and the restoration goals will be adjusted accordingly. 

• Compensatory mitigation is proposed to be in-kind (i.e., similar habitat conditions to the 
impacted areas) and located within the PIA to the extent feasible. As of September 2022, 
the County has determined there is sufficient, suitable space available in the PIA to 
accomplish this, with the potential exception of mitigation for salt marsh required by CCC. 

• Restoration plantings on the northwest and northeast side of the new bridge will 
accommodate the CCC requirement that the County establish a 5-foot-wide graded 
bench that would be suitable for future development of a trail. The CCC requires the 
following modification: “The HMMP proposes to install container plants at precise 
intervals. This is not how native communities establish. Instead, please take samples 

and then seek to mimic the relative cover and spacing of the species in the 
community.” Morro manzanita plantings will be planted in a mosaic pattern with 
average spacing of approximately 1.5 times the mature crown size of each species to 
best simulate the natural ecology (approximately 10-15 ft). Reference populations in less 
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disturbed areas are consistent with this space (State Parks land uphill of Broderson 
Road). 

 
Proposed mitigation includes: 

• 1:1 ratio for restoration of temporary construction impacts; 

• 3:1 ratio for permanent impacts to Morro manzanita chaparral; 

• 4:1 ratio for replacement of native oak trees greater than 4-inch DBH removed for the 
project, corresponding to up 100 replacement trees (1.0 acre of land required); and 

• Additional 3:1 ratio for restoration of temporary construction impacts to salt marsh and 
additional 2:1 ratio for mitigation for permanent impacts to Morro Manzanita chaparral to 
meet the CCC-required mitigation ratios for these resources (4:1 for salt marsh and 3:1 
for Morro manzanita chaparral). 

This proposed mitigation is detailed in Tables 1a-1c. 

Tidal Areas Strategy.  

• No permanent adverse impacts below the HTL are proposed.  

• Beneficial impacts will result from removal of the existing bridge piers from the channel 
(removal affecting approximately 32 square feet of direct impact area plus surrounding 
indirect scour effects). 

• Field review: Temporary construction impact areas will be revisited prior to construction to 
ensure correct baseline conditions are documented for restoration purposes (for example, 
wetland acreage, percent cover and species composition).  

• Contractor review: Temporary construction impacts to salt marsh will be minimized to the 
greatest extent possible based on coordination with the contractor regarding the location 
of the dewatering features and trestle piles.  

• Temporary impacts below the HTL (shown in detail in Figure 3) will be restored to pre-
existing contours and vegetative cover. No import or export of fill material is proposed.  

• Cofferdam and trestle piles installation and removal is expected to result in minor, 
localized sediment displacement, which will be carefully smoothed to restore natural 
contours.  

• Salt marsh restoration areas will be revegetated using pickleweed mulch and container 
plants to restore pre-existing conditions (percent cover, dominant species) as documented 
during pre-construction baseline surveys. The County conducted a salt marsh restoration 
pilot project from April to September, 2021, to evaluate the feasibility of restoring 
pickleweed marsh using cuttings (“mulch”). The pilot project confirmed the ability to 
establish pickleweed using mulch covered with protective mesh. The County anticipates 
that use of this approach, supplemented with container plantings of additional marsh 
species, will result in relatively quick restoration of salt marsh impact areas.  

• Spiny rush plants removed during construction will be replaced at a 1:1 ratio in suitable 
channel-edge locations. 

• Salt marsh mitigation areas, up to 0.33 acre, to be determined. 

Morro Manzanita Strategy. 

• Impacts to Morro manzanita chaparral and removal of individual plants will be minimized 
to the greatest extent possible.  
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• Temporary impacts to 0.6 acre of Morro manzanita chaparral (mitigation area 2 in Figure 
4a and Table 3) will be restored to pre-existing contours, soil conditions, and vegetation 
using with a combination of hydroseeding and container plants. Between this area and 
other habitat types with individual shrubs, up to 38 individual Morro manzanita plants may 
be removed for construction access and staging and would be replaced for restoration. 
The County expects that temporary construction impacts can be configured to avoid most, 
if not all, impacts to individual Morro manzanita plants, but this will need to be finalized 
prior to construction. 

• Permanent impacts to 0.24 acre of Morro manzanita chaparral and up to 27 individual 
plants will be mitigated at a 3:1 mitigation ratio, requiring 0.72 acre and approximately 81 
individual plants. As required by the CCC, an additional 3:1 mitigation area will be provided 
as mitigation for temporary impacts (1.8 acres), resulting in a total mitigation acreage of 
2.52 acres. 

• In addition to the temporary construction impact restoration area (0.6 acre, 2nd bullet 
above, mitigation area 2 in Table 3), mitigation areas for Morro manzanita chaparral could 
be established in the following areas (listed in Table 3): 

• Iceplant stand temporary construction impact area northeast of the bridge to be 
restored (area 3; 0.14 acre); 

• Veldt grass stand temporary construction impact area southeast of the bridge to be 
restored (area 8; 0.68 acre); 

• Southern half of the construction impact area to be restored on the northwest side of 
South Bay Boulevard (area 4; 0.36 acre); 

• North and south South Bay Boulevard abandoned lane removal areas (areas 5 and 
11; 1.2 acres); and 

• Individual plantings in the dune slope and Lompoc ceanothus restoration areas (areas 
9 and 10; 0.30 acre). 

These areas total 3.27 acres for restoration and mitigation. This indicates that there is sufficient 
space available in the PIA and adjacent right-of-way to implement the required Morro manzanita 
chaparral restoration/mitigation of 2.52 acres. The additional area available will help offset small 
reductions expected to result from drainage swales to be located in several areas (areas 1, 5, 7, 
11). 

Oak Woodland. Removal of oak trees will be minimized to the greatest extent possible. Removal 
of trees with diameter at breast height (DBH) of 4 inches or more is anticipated to include 9 trees 
in the permanent impact footprint for the realigned approach roads and additional trees in the 
temporary construction disturbance area, for a total of 15 to 25 trees. Replacement plantings at a 
4:1 replacement ratio would correspond to up to 100 replacement plantings.  

Replacement plantings could be planted in the following areas (listed in Table 3): 

• Oak woodland temporary construction impact area to be restored, 0.2 acre, (area 7; 
approximately 10 trees); 

• Veldt grass dominated construction staging area to be restored, bordering the east side 
of South Bay Boulevard north of Turri Road 0.61 acre (area 1; approximately 100 trees; 
this area could be expanded further north in County right-of-way if necessary, although 
this area is outside the Project Impact Area evaluated for CEQA and NEPA); 

• Northern half of the construction impact area to be restored on the west side of South Bay 
Boulevard north of the bridge, approximately 0.36 acre (area 4); and 
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• Iceplant stands southwest of the bridge, 0.1 acre (area 12; approximately 20 trees). 

These areas provide sufficient space to plant a total of 180 oak trees. This indicates that there is 
more than enough space available in the PIA to install the required oak replacement plantings 
(100 trees). 

Remaining ESHA. Temporary construction impacts to Lompoc ceanothus chaparral and dune 
slope (areas 9 and 10, Table 3) will be restored to pre-existing contours and vegetated with 
container plants and a native seed mix. In accordance with the pre-application CCC 
recommendations (CCC 2022) individual Lompoc ceanothus and suffrutescent wallflower will be 
replaced at a 1:1 ratio in suitable vegetation communities as part of the restoration plantings.  
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Table 3.  Proposed Restoration and Mitigation Areas 

Area1 Existing Conditions Acreage Restoration / Mitigation Details Success Criteria 

1 Veldt grass 0.61 
Construction disturbance to be 
restored and enhanced with oak 
replacement plantings 

Approximately 100 oak plantings; 
10-ft setback from pavement for 
oaks; native seed mix 

Groundcover to prevent erosion; 
oak survival; <25% non-native 
species excluding non-native 
annual grasses 

2 Morro manzanita chaparral 0.61 
Construction disturbance to be 
restored to Morro manzanita 
chaparral  

Establish approximately 20 MM 
plants (transplants or seedlings); 
plus additional plantings to mimic 
pre-existing community; plus 
native seed mix 

Groundcover to prevent erosion; 
MM survival; <5% non-native 
species excluding non-native 
annual grasses 

3 Iceplant stands 0.14 
Construction disturbance to be 
restored and enhanced with 
Morro manzanita chaparral  

Establish approximately 3 MM 
plants (transplants or seedlings); 
plus additional plantings to mimic 
adjacent, pre-existing MM 
community; plus native seed mix 

Groundcover to prevent erosion; 
MM survival; <5% non-native 
species excluding non-native 
annual grasses 

4 
Coyote brush scrub with 

approximately 8 Morro manzanita 
shrubs 

0.72 

Construction disturbance to be 
restored and enhanced with 0.36 
acre MM chaparral and 0.36 acre 
oak plantings  

MM southern half (10); oaks 
northern half; plus additional 
plantings to mimic pre-existing 
MM and oak woodland habitats in 
PIA; coyote brush container 
stock; native seed mix; drainage 
swale 

Groundcover to prevent erosion; 
MM and oak survival; <5% non-
native species excluding non-
native annual grasses 

5 Pavement 0.49 

Pavement removal area to be 
restored to Morro manzanita 
chaparral, and north end 
available for oak plantings if 
needed 

MM southern portion (10); oaks 
northern portion; plus additional 
plantings to mimic pre-existing 
MM and oak woodland habitats in 
PIA; coyote brush container 
stock; native seed mix 

Groundcover to prevent erosion; 
MM and oak survival; <5% non-
native species excluding non-
native annual grasses 

6 Salt marsh 0.11 
Construction disturbance to be 
restored to salt marsh 

Pickleweed cuttings; container 
plants to mimic pre-existing salt 
marsh community 

Native survival/cover to meet or 
exceed baseline; <5% non-native 
species 
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7 Oak woodland 0.20 
Construction disturbance to be 
restored to oak woodland 

Approximately 10 oak plantings, 
plus additional plantings to mimic 
pre-existing community, native 
seed mix, 10-ft setback from 
pavement for oaks; new road 
berm may limit plantable area for 
oaks; drainage swale 

Groundcover to prevent erosion; 
oak survival; <5% non-native 
species excluding non-native 
annual grasses 

8 Veldt grass 0.68 
Construction disturbance to be 
restored and enhanced to Morro 
manzanita chaparral 

Approximately 15 MM plants; plus 
additional plantings to mimic pre-
existing community, native seed 
mix 

Groundcover to prevent erosion; 
MM survival; <5% non-native 
species excluding non-native 
annual grasses 

9 Dune Slope (2 areas) 0.1 
Construction disturbance to be 
restored and available for oak or 
MM plantings if needed 

Native seed mix; container plants 
to mimic pre-existing community; 
available if needed for MM, oaks, 
or Lompoc ceanothus 

Groundcover to prevent erosion; 
MM survival; <5% non-native 
species excluding non-native 
annual grasses 

10 
Lompoc ceanothus chaparral (2 

areas) 
0.08 

Construction disturbance to be 
restored and available for oak or 
MM plantings if needed 

Lompoc ceanothus container 
plants, plus additional plants to 
mimic pre-existing community; 
native seed mix 

Groundcover to prevent erosion; 
MM survival; <5% non-native 
species excluding non-native 
annual grasses 

11 Pavement 0.71 
Pavement removal area to be 
restored to Morro manzanita 
chaparral 

Approximately 15 MM; plus 
additional plants to mimic pre-
existing community; native seed 
mix 

Groundcover to prevent erosion; 
MM and oak survival; <5% non-
native species excluding non-
native annual grasses 

12 Iceplant stands 0.10 
Construction disturbance to be 
restored and enhanced for oak 
tree replacement  

Approximately 20 oak plantings; 
plus additional plants to mimic 
pre-existing community; native 
seed mix. 

Groundcover to prevent erosion; 
oak survival; <5% non-native 
species excluding non-native 
annual grasses 

1 – Refer to Figures 4a and 4b for locations; area 6 is shown in Figure 3. 



DRAFT South Bay Boulevard Bridge Replacement Project HMMP 

26 

4.2 Target Functions and Values 

The goal of the HMMP is to restore and enhance the diverse and valuable biological and aquatic 
resources within the project area after the project is completed. An increase in functions and 
values on site is expected as a result of the project because: 

• Permanent impacts have been reduced to relatively small areas given the overall scope 
of the project;  

• No adverse permanent impacts to estuarine habitats are proposed and incremental 
improvement will be accomplished with removal of the existing bridge piers from the 
channel; 

• Temporary impacts to estuarine habitats will be of short duration (five months) and divided 
between two construction seasons; 

• Temporary construction impacts to valuable habitat areas will be restored;  

• Removal of abandoned road sections provides the opportunity to mitigate for permanently 
impacted habitats; and  

• Some lower-value habitats will be enhanced as part of the proposed mitigation for 
permanent impacts. 
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Figure 4a. Proposed Restoration and Mitigation Areas 
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Figure 4b. Proposed Restoration and Mitigation Areas 
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4.3 Time Lapse between Impacts and Expected Compensatory Mitigation 
Success 

Construction is expected to take two seasons, one for construction of the new bridge and one for 
demolition of the existing bridge. Some of the temporary impact areas may be required for 
construction staging for both construction periods. The South Bay Boulevard road removal areas 
will likely not be available until the end of the second construction season. 

Temporary construction impacts in jurisdictional areas are expected to be in place in individual 
shoreline locations for a single construction season for a duration of five months: 

• Construction Season 1: east work trestle and dewatering areas for bridge construction 

• Construction Season 2: west work trestle and dewatering areas for bridge demolition 

Season 1 structures are expected to be removed and the impacted areas restored at the end of 
Season 1, although it may be necessary to leave the work trestle in place. This will be avoided to 
the extent feasible. All structures are expected to be removed and the impacted areas restored 
following completion of the second construction season.  

Upland temporary construction impacts are anticipated to be in place for two construction 
seasons. It may be possible to restore some of the temporary impact areas following completion 
of Season 1. This will be determined in coordination with the contractor based on access and 
staging needs for Season 2. Restoration of temporary impacts to Morro manzanita chaparral will 
be the first priority for post-Season 1 restoration, if feasible. Otherwise, it is anticipated that 
restoration and mitigation for upland impact areas would occur following completion of the project. 

Hydroseeding, transplants, and container stock associated with restoration and mitigation efforts 
will be installed in the late fall/early winter after completion of construction activities, when the 
plant materials installed will have the greatest chance of becoming established because they will 
receive natural rainfall during the cooler portion of the year.  

The County expects restoration of temporarily disturbed salt marsh habitat to be restored more 
quickly; a preliminary estimate is within one or two years following restoration activities. Table 5 
provides a typical implementation, maintenance, and monitoring schedule for County projects. 
The schedule will be complicated for this project because there will be two construction seasons, 
and some of the restoration may be accomplished at the end of Season 1, with the remainder 
following Season 2. Two construction seasons results in a total monitoring duration of seven years 
from construction start. 

The proposal to remove, store, and transplant Morro manzanita plants, if feasible, and the use of 
container stock being generated for the project in the County’s greenhouse, will jump-start the 
functions and values of the oak and Morro manzanita mitigation areas considerably compared to 
the alternative of using seeds/acorns on site. The County expects to have sufficient container 
stock generated in the greenhouse to avoid the need to use seed/acorns for restoration. The 
County will target attaining container stock of sufficient size to minimize predation losses. 
Feasibility of transplanting Morro manzanita plants will likely be limited to smaller shrubs, and the 
methods/approach will need to be developed in a pilot project prior to construction. These 
approaches are expected to result in shortened timeframes between restoration work and 
compensatory mitigation success. 
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Table 4.  Typical Mitigation and Monitoring Schedule 

Year 1 Bridge Construction 
and Year 2 Demolition 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Construction Monitoring      X X X X X   

Prepare Planting Areas          X   

Install and Water Plantings            X  

Site/Revegetation Monitoring          X X X 

Year 3 - Monitoring Year 1 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Weeding/Maintenance X  X   X  X   X  

General Site Monitoring   X   X    X  X 

Biological Data Collection   X       X   

Annual Report            X 

Year 4 - Monitoring Year 2 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Weeding/Maintenance  X  X  X  X   X  

General Site Monitoring    X  X    X  X 

Biological Data Collection    X      X   

Annual Report            X 

Year 5 - Monitoring Year 3 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Weeding/Maintenance  X  X  X  X  X   

General Site Monitoring    X      X   

Biological Data Collection    X      X   

Annual Report            X 

Year 6 - Monitoring Year 4 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

General Site Monitoring    X      X  X 

Biological Data Collection    X      X   

Annual Report            X 

Year 7 - Monitoring Year 5 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

General Site Monitoring    X      X  X 

Biological Data Collection    X      X   

Completion Report            X 
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 Mitigation Implementation Plan 

This section describes how the required mitigation for the project will be conducted and includes 
the specific methodologies and plant species that will be used.  

Implementation of the restoration and mitigation activities will be conducted or overseen by a 
County-approved restoration specialist that has the necessary experience and skills to complete 
the required mitigation for the project. The restoration specialist will ensure conformity of all the 
mitigation activities with this HMMP. 

Only native, non-invasive species will be used for restoration and mitigation efforts. No plant 
species listed as problematic and/or invasive by the California Native Plant Society, the California 
Exotic Pest Council, or by the State of California will be used in restoration and mitigation sites. 
No plant species listed as a noxious weed by the State of California or the U.S. Federal 
Government will be used.  

Suitable erosion and sedimentation control measures will be maintained on site until plant cover 
is sufficiently dense to protect the soil from erosion. Measures could include, for example, use of 
weed-free straw wattles, silt fence, jute netting, and sand or gravel bags. All measures used will 
be biodegradable; measures incorporating plastic mesh will not be allowed. 

All proposed restoration and mitigation areas are in County right-of-way. No temporary 
construction easements (TCE) are anticipated to be required. In the event TCE’s are required, it 
would most likely be with State Parks, which owns most of the adjoining land.  

5.1 Site Preparation  

The restoration and mitigation activities will be initiated when construction is finished and prior to 
the onset of the winter rainy season. Restoring pre-existing substrate conditions and grades, 
installing necessary sedimentation and erosion controls, and hydroseeding disturbed areas will 
generally be part of the construction contract to be implemented by the contractor. Hydroseeding 
in specific habitat restoration areas may be accomplished separately by the County. 

5.1.1 Temporary Impact Restoration Areas 

Tidal Areas. Site preparation in tidal restoration areas will include removing all construction 
materials (cofferdams, trestle piles) and smoothing any displaced sediment in unvegetated areas 
to restore pre-existing conditions. No import or export of fill material is proposed. Any displaced 
sediment in the channel that results from installation and removal of the cofferdams and trestle 
piles is expected to be of minimal quantity and localized to the immediate vicinity of the structures.  

Non-Tidal Areas. Temporary construction impacts to ESHA will be restored to pre-existing 
conditions. Temporary impacts to non-ESHA will be enhanced to higher-value habitats in most 
locations (e.g., Morro manzanita chaparral and oak plantings). Site preparation in non-tidal areas 
will include removing all construction-related materials and debris and restoring pre-existing 
contours and hydroseeding. Soils will be stabilized with suitable measures (e.g., weed-free straw 
wattles, jute netting) on or adjacent to slopes.  

In accordance with CCC requirements, restoration plant communities will mimic pre-existing 
communities (dominant species, relative cover, and spacing) for Morro manzanita chaparral, 
oak woodland, Lompoc ceanothus chaparral, and coyote brush scrub. Container stock will be 
planted in a mosaic pattern with average spacing of approximately 1.5 times the mature crown 
size of each species to best simulate the natural ecology (approximately 10-15 ft for Morro 
Manzanitas and Lompoc Ceanothus). Duplicate plantings or closer spacing may be used in 
anticipation of relatively high mortality rates of manzanita transplants and number of available 
nursery stock. Reference populations in less disturbed areas are consistent with this space 
(State Parks land uphill of Broderson Road). 
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Seed mixes to establish the ESHA community habitat conditions provided in Section 4.1 for the 
restoration areas listed in Table 3 would be derived from the following: 

Morro Manzanita Chaparral: yarrow (Achillea millefolium), coyote brush, black sage, California 
sagebrush, coastal golden yarrow (Eriophylum staechadifolium), deerweed, dune bush lupine 
(Lupinus chamissonis), and mock heather (Ericameria ericoides).  

Coyote Brush Scrub: yarrow, coyote brush, black sage, California sagebrush, coastal golden 
yarrow, deerweed, dune bush lupine, and mock heather.  

Lompoc Ceanothus Chaparral: yarrow, coyote brush, black sage, California sagebrush, coastal 
golden yarrow, deerweed, dune bush lupine, and mock heather.  

Eroded Dune Slope: coyote brush, Coastal golden yarrow, coast goldenbush (Isocoma 
menziesii), mugwort (Artemisia douglasiana), California croton, deerweed, and mock heather.  

Coast Live Oak Woodland:  yarrow, coyote brush, black sage, California sagebrush, coastal 
golden yarrow, deerweed, dune bush lupine, and mock heather (Ericameria ericoides).  

Stormwater drainage swales: seeding/planting will be consistent with an approved plant list 
provided in the Central California Coast Low Impact Development Bioretention Guidance 
Technical Assistance Memo (Central Coast LIDI 2011). This document lists species to be selected 
from for the bottom of swales (e.g., California gray rush (Juncus patens), clustered field sedge 
(Carex praegracilis), deer grass (Muhlenbergia rigens), common yarrow, and yerba mansa 
(Anemopsis californica)) and sideslopes (e.g., coast live oak, coyote brush, Pacific blackberry 
(Rubus ursinus), toyon (Heteromeles arbutifolia), coffeeberry (Rhamnus californica), wax myrtle 
(Morella californica), California poppy (Eschscholzia californica), and sky lupine (Lupinus nanus)). 
Any of the plants selected from the approved plant list will be compatible with the mitigation efforts.  

Additional site preparation details for Morro manzanita chaparral will include ensuring appropriate 
soil conditions. Potential strategies to facilitate restoration after construction may include 
protecting the native soil in situ or removing and storing it to be used in site restoration. For the 
0.6-acre construction impact area, topsoil could potentially range from 1,000 to 2,000 cubic yards 
(based on 1- to 2-foot depth). As a general approximation, roughly 0.5 acre may be needed for 
storage. The most feasible and cost-effective approach will need to be determined.  

Imported soil is not expected to be needed for restoration. However, if it is, soil specifications will 
be developed to ensure that the restoration area has suitable substrate to maximize Morro 
manzanita restoration success (e.g., beach sand or sandy loam). 

To accommodate a future coastal trail as required by CCC, shrub and oak trees will not be planted 
in the 5-foot-wide graded bench proposed to connect the northwest side of the new bridge, with 
an undercrossing under the bridge, and a portion of the restoration area on the northeast side of 
the new bridge. A preliminary estimate is that this area would include up to approximately 3,500 
s.f. (0.08 acre) of the restoration areas. Shrubs and trees planted in the trail alignment would have 
to be removed for development of the trail in the future, so these areas will be seeded with a 
native seed mix. The proposed trail alignment areas will not mimic the random plant arrangement 
required by CCC, but a 5-foot gap between plantings is smaller than the anticipated spacing 
between shrubs so is not expected to have adverse effects on habitat value.  

5.1.2 Permanent Impact Mitigation Areas 

Tidal Areas. No permanent impacts to tidal areas are required. 

Non-Tidal Areas. Site preparation in non-tidal mitigation areas includes Morro manzanita 
chaparral and oak woodland. 

Morro manzanita chaparral: In addition to use of lower-value construction impact areas 
described in Section 5.1.1, the proposed mitigation areas for Morro manzanita chaparral include 
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road removal areas. Site preparation will include removal of existing pavement and road base 
materials. Compacted soils would be disked. If necessary to establish desirable grades, weed-
free soil suitable for the targeted habitat type would be placed.  

The feasibility of removing and storing the native topsoil from the permanent impact area (as 
described for the temporary construction impact area above) may be considered. An estimated 
400 to 800 cubic yards of topsoil may be available from the 0.24-acre permanent impact area. In 
the event soil for the mitigation area must be imported from offsite, specifications for suitable soil 
will be developed (e.g., beach sand or sandy loam).  

The Morro manzanita mitigation areas will be vegetated with suitable container stock and seeded 
with the same mix described for the Morro manzanita restoration area in Section 5.1.1. 

Oak Woodland: In addition to the use of lower-value construction impact areas described in 
Section 5.1.1, the proposed oak woodland mitigation and additional oak tree replacement planting 
areas may include road removal areas. Site preparation will include removal of existing pavement 
and road base materials. Compacted soils would be disked. If necessary to establish desirable 
grades, weed-free soil suitable for the targeted habitat type would be placed. The oak woodland 
mitigation area will be vegetated with suitable container stock and seeded with the same seed 
mix described for the oak woodland restoration area in Section 5.1.1. 

5.2 Plantings 

5.2.1 Tidal Areas 

Areas where pickleweed has been removed by construction activities will be restored by mulching 
with pickleweed cuttings to restore vegetative cover that is comparable to the pre-existing salt 
marsh vegetation. Pickleweed mulching has been documented as a reliable way to re-establish 
cover and may be applied from fall through spring as a way to establish pickleweed cover and 
reduce invasive species colonization (Miles et. al. 2015).  

It is anticipated that there are sufficient pickleweed stands in the project vicinity to obtain cuttings. 
The proposed approach consists of obtaining cut pieces about 20 cm long that will be placed by 
hand in restoration areas and covered with anchored jute mesh for protection. Details may be 
refined through agency coordination as part of the permit application process. 

The need for container plantings to re-establish additional species will be based on the results of 
the pre-construction baseline surveys of the marsh areas to be impacted and the success of 
pickleweed mulching. Additional plantings may be included in the restoration design. This could 
include, for example, jaumea and saltgrass plantings from nursery stock. 

5.2.2 Non-Tidal Areas 

For all non-tidal restoration and mitigation areas, the target species included in the proposed 
hydroseed mixes could be supplemented with container stock if deemed necessary (e.g., coyote 
brush). Because of the aerial extent of areas to be treated, hydroseeding will be relied upon as 
the initial/primary method.  

Morro manzanita plantings are proposed to include the plants generated in the County 
greenhouse, and may also include plants in the construction disturbance zone that would be 
removed and set aside for the duration of construction, if feasible. Additional plants would be 
obtained from nursery stock if necessary. Some of the plants on site will likely be too large to 
remove and store for transplanting. Smaller plants in the project impact areas may be removed 
and set aside for replanting in restoration and mitigation areas. The County is coordinating with 
State Parks and the U.S. Fish and Wildlife Service for their expertise regarding the removal 
methods, storage, maintenance, and transplanting of the plants. Details will be refined through 
continued coordination and the permit application process. Plants could be stored in County right-
of-way at the site, State Parks greenhouse facilities or lands, and/or the County greenhouse 
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facility at Kansas Avenue in San Luis Obispo. Storage would likely be in containers, although the 
feasibility of installing temporary containment ditches may be considered. Plants would be 
watered and protected from damage for the duration of construction.  

Morro manzanita seedlings will be used to attain the necessary quantity of replacement plants. 
Seedlings may be obtained from commercial nurseries and/or propagated for the project. The 
County currently has approximately 35 seedlings obtained from a local nursery that are intended 
to be used for the project and additional container stock is being generated by the County using 
seed propagation and cuttings collected at the project site or other locations in Los Osos. 
Propagation efforts are being coordinated with the USFWS. 

Coast live oak seedlings will be propagated by the County using acorns collected in the project 
vicinity and/or purchased from nursery stock. 

Lompoc ceanothus plantings will be from County greenhouse or nursery stock. 

5.3 Planting Methodology 

5.3.1 Installation of Container Stock 

Container stock plantings will be installed by hand in accordance with the following general 
guidelines: 

• Container stock will generally be planted in clusters and with spacing to match the 
impact areas;  

• Morro manzanita will be planted in a mosaic pattern with average spacing of 1.5 
times the mature crown size (approximately 10 to 15 ft);  

• Duplicate plantings or closer spacing may be used in anticipation of relatively high 
mortality rates of manzanita transplants and number of available nursery stock; 

• Prior to planting container stock, an area approximately two feet in diameter at each 
proposed planting location will be manually cleared of any non-native, invasive plant 
species. 

• Once the area is cleared of non-natives, a planting hole will be excavated. 

• All planting holes will be excavated to equal the depth and approximately 1.5 times the 
width of the root-ball or rhizome. 

• Each plant will be installed in the center of the hole and subsequently backfilled with 
the native soil material removed to create the hole. Attention will be given not to disturb 
rhizomes when planting. 

Details pertaining to transplanting Morro manzanita plants and installing seedlings may be refined 
based on coordination with the regulatory agencies. 

5.3.2 Soil Stabilization and Seeding 

Bare soil resulting from installation of container plants will be reseeded and stabilized with erosion 
control devices if necessary. Suitable erosion and sedimentation control measures will be 
maintained on site until plant cover is sufficiently dense to protect the soil from erosion.  

 Maintenance Plan 

Maintenance during plant establishment is necessary to ensure success of the mitigation efforts. 
The five-year maintenance period will begin immediately after completion of the mitigation 
plantings. At the end of the maintenance period, the appropriate regulatory resource agencies will 
review the monitoring reports submitted, evaluate whether the performance standards have been 
achieved, and determine whether the maintenance period will be ended or extended. The 
maintenance program will ensure that watering of installed plants, weed abatement, trash 
removal, vandalism, replanting, plant protection, and general site safeguarding are performed 
adequately and at appropriate frequencies. 
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6.1 Watering 

Supplemental water will be applied to the restoration plantings via a water truck. Installation of 
irrigation systems that use on-site water storage tanks may be proposed. 

6.2 Weed Abatement 

The USFWS BO (under Proposed Mitigation, page 4) requires weed abatement using hand 
removal methods in the restoration areas for five years.  

The USFWS BO also requires implementation of the mitigation measures on pages 7 through 12 
of the USFWS/Caltrans Programmatic BO (PBO) for CRLF. Condition 18 of the PBO addresses 
use of herbicides, including the following: 

 
a. Caltrans will not use herbicides during the breeding season for the California red- legged frog 
[NOTE: the CRLF breeding season is November through May]; 

b. Caltrans will conduct surveys for the California red-legged frog immediately prior to the start of 
any herbicide use. If found, California red-legged frogs will be relocated to suitable habitat far 
enough from the project area that no direct contact with herbicides would occur; 

c. Giant reed and other invasive plants will be cut and hauled out by hand and painted with 
glyphosate or glyphosate-based products, such as Aquamaster® or Rodeo®; 

d. Licensed and experienced Caltrans staff or a licensed and experienced contractor will use a 
hand-held sprayer for foliar application of Aquamaster® or Rodeo® where large monoculture 
stands occur at an individual project site; 

e. All precautions will be taken to ensure that no herbicide is applied to native vegetation. 

f. Herbicides will not be applied on or near open water surfaces (no closer than 60 feet from open 
water) [NOTE: Figure 5 shows 60-foot setback from HTL]. 

g. Foliar applications of herbicide will not occur when wind speeds are in excess of 3 miles per 
hour. 

h. No herbicides will be applied within 24 hours of forecasted rain. 

i. Application of all herbicides will be done by a qualified Caltrans staff or contractors to ensure 
that overspray is minimized, that all application is made in accordance with label 
recommendations, and with implementation of all required and reasonable safety measures. A 
safe dye will be added to the mixture to visually denote treated sites. Application of herbicides will 
be consistent with the U.S. Environmental Protection Agency's Office of Pesticide Programs, 
Endangered Species Protection Program county bulletins. 

j. All herbicides, fuels, lubricants, and equipment will be stored, poured, or refilled at least 60 feet 
from riparian habitat or water bodies in a location where a spill would not drain directly toward 
aquatic habitat. Caltrans will ensure that contamination of habitat does not occur during such 
operations. Prior to the onset of work, Caltrans will ensure that a plan is in place for a prompt and 
effective response to accidental spills. All workers will be informed of the importance of preventing 
spills and of the appropriate measures to take should a spill occur.  

The County will continue coordinating with USFWS regarding the following: 

a) Whether aquatic-approved herbicides that are included in the RWQCB Aquatic Use 
General Permit may be used within the 60-foot setback from open water; 
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b) Whether the CRLF PBO restriction on use of herbicides during the CRLF breeding season 
applies to the entire project area, including aquatic and non-aquatic areas, given that 
suitable conditions for CRLF breeding have not been documented in the project area and 
documented breeding locations are generally on the order of 1 to 2 miles from the PIA; 
and 

c) Because PBO Condition 18.c specifically mentions use of glyphosate or glyphosate-based 
products, whether Arrow 2EC and/or other non-aquatic approved herbicides, can be used 

outside the 60-foot aquatic setback area. 

Resolution regarding these constraints is still pending. Any changes in the allowable use of 
herbicides based on coordination with the regulatory agencies will be documented in this HMMP. 
A final HMMP will be provided to all regulatory agencies prior to construction. 

6.3 Trash Removal 

Any trash that is present within the mitigation areas will be removed as necessary during the 
regularly scheduled monitoring/maintenance visits. Trash is not expected to be a significant issue 
for these mitigation efforts because of the rural location of the project site. 

6.4 Vandalism 

Vandalism of the mitigation sites is not expected because of the rural nature of the project site. 
Should any of the restoration plantings be vandalized in a manner that has potential to 
compromise the success of the mitigation efforts, those factors will be rectified as soon as 
possible, and replacement plantings will be installed as needed. 

6.5 Remedial Plantings 

A limited amount of mortality is expected and inherent to any mitigation activity. Remedial 
plantings to replace installed plantings will be performed as necessary to remain in compliance 
with the mitigation plan and on a trajectory to accomplish the targeted success goals/criteria. Any 
such plantings will be performed per the methodologies described in Section 5.3 and will be 
consistent with the other parameters outlined in this HMMP. 

6.6 Fertilizing 

For initial plantings, compost and slow-release fertilizer may be used for certain container plants 
to bolster establishment. 
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Figure 5. Sixty-foot setback from the high tide line for restricting use of herbicides in open water. 
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 Monitoring Plan 

The goals of the monitoring plan are to: 

• Ensure project restoration and mitigation goals and objectives are being met; 

• Document compliance using qualitative data regarding percent cover/substrate 
conditions, percent native / non-native species, and habitat conditions; 

• Document compliance using quantitative data regarding Morro manzanita and oak tree 
survival rates; 

• Identify the need for remedial mitigation, augmentative measures, or adaptive 
management strategies.  

The project restoration specialist and/or a County Environmental Resource Specialist will perform 
the monitoring activities and will collect and evaluate monitoring data. Through this process, the 
relationship between the actual site conditions and the success criteria will be identified. After the 
field monitoring and vegetative sampling is complete, the results will be summarized in brief 
annual monitoring reports that will include photo-documentation and a comprehensive evaluation 
of the overall success of the mitigation efforts based on whether or not the performance goals for 
that year were met. Remedial measures to augment or rectify any problematic issues identified 
on site will also be included, if determined to be needed. 

7.1 Monitoring Schedule 

The monitoring program will consist of general monitoring and maintenance site visits and annual 
data collection visits. The focus of general monitoring is to assess the plantings overall health, 
vigor, and status and to determine the need for supplemental water, weeding, mulching, and other 
maintenance-related issues. The focus of the vegetative monitoring visits is to collect the 
qualitative and quantitative data that will inform a more comprehensive assessment of compliance 
with the proposed success criteria. 

The County will conduct the monitoring surveys at the project site (at least once per year) for a 
minimum of five consecutive years as a part of standard mitigation reporting requirements. 
Surveys will include representative photo documentation. The restoration specialist will typically 
monitor the site quarterly during the first three years after planting and semiannually for the fourth 
and fifth years of the monitoring program. The site may also be monitored after large storm events 
to identify any damage and erosion. The restoration specialist will ensure that the project is 
maintained as necessary during the entire monitoring period. 

The CCC suggested that live oak trees and Morro manzanita shrubs are slow-growing species 
and may warrant a longer monitoring period to ensure restoration success. The County will 
evaluate the condition of restoration areas during the 5th monitoring period, including size and 
condition of plants, and will coordinate with the CCC staff on whether additional monitoring years 
are needed, 

7.2 Performance Goals 

Tables 6a through 6d provide the annual performance standards and final success criteria for the 
restoration and mitigation efforts. The criteria assume that herbicides will be used to control non-
native, invasive species, which are prevalent in the project area. The target goals also exclude 
non-native grasses such as veldt grass, which already occur in broad portions of the project site 
and adjoining parcels.  

In the event herbicide use is prohibited due to proximity to estuarine waters, control of invasive 
species will be even more challenging and the performance standards may need to be adjusted. 

As described in the NES, the pickleweed salt marsh consists primarily of native species. 
Performance standards for percent cover and percent native species will be developed based on 
pre-construction baseline conditions and based on coordination with the regulatory agencies.  
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The mitigation areas will be monitored annually for five years, or longer if necessary, until the final 
success criteria are accomplished. Annual monitoring results will be used to gage progress toward 
achievement of the final success criteria, and to implement appropriate corrective and 
contingency measures so that success will be achieved. By the third year post-implementation, 
the mitigation sites are anticipated to be well established and predominantly self-sustaining, so 
that supplemental watering is no longer required. 

The mitigation sites will not be considered successful until the involved regulatory agencies 
provide written verification that the final success criteria have been met. 

Table 5a.  Final Success Criteria for Salt Marsh 

Attribute Criteria 

Total percent cover to be determined based on baseline 
conditions; likely ≥75% based on 
current conditions 

Total percent native cover ≥95% 

Species richness >50% planted species 

 
Table 5b.  Final Success Criteria for Morro Manzanita Chaparral 

Attribute Criteria 

Total percent cover ≥75% 

Morro manzanita transplant and 
seedling survival 

≥75% 

Invasive species cover exclusive of 
non-native grasses 

≤5% 

Species richness >50% planted species 

 
Table 5c.  Final Success Criteria for Oak Woodland 

Attribute Criteria 

Total percent cover ≥75% 

Oak planting survival ≥75% 

Invasive species cover exclusive of 
non-native grasses1 

≤5% 

Species richness NA 
1 – Excluding oak planting area bordering South Bay Boulevard north of Turri Road (restoration area 1), where success criteria will 
be 25%.  

Table 5d.  Final Success Criteria for Coyote Brush Scrub, Lompoc Ceanothus, and Dune 
Slope 

Attribute Criteria 

Total percent cover ≥75% 

Lompoc ceanothus plant survival ≥75% 

Invasive species cover exclusive of 
non-native grasses 

≤5% 

Species richness >50% planted species 

 

7.3 Other Attributes to be Monitored  

The presence of other native volunteer plant species within the mitigation sites indicates that the 
site conditions are suitable for development of a healthy and self-sustaining natural habitat. Newly 
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established non-native, weedy plant species observed during monitoring will be removed 
immediately, so that they do not disperse seed and proliferate. The presence of newly occurring 
non-native plant species will be observed during the monitoring activities and noted; so that an 
appropriate course of action can be put into effect.  

Wildlife species observed in and around the mitigation areas will be documented along with 
evidence of the functional use of habitat (i.e., feeding, nesting, roosting, etc.).  

Photo points will be established throughout the mitigation site to assist in tracking the success of 
the mitigation program and to provide further documentation of the existing site conditions. The 
photo points will be established during the preparation of the as-built planting plan and ground 
view photos will be taken during each monitoring year from the same vantage point. 

7.4 Reporting Requirements 

Reporting will be done in accordance with the regulatory permits issued for the project. The 
reporting requirements for each agency are discussed below. 

7.4.1 United States Army Corps of Engineers 

Annual reports will follow the USACE Mitigation Monitoring Guidelines requirements (refer to 
Appendix A). These annual reports will satisfy the terms and conditions outlined in the Section 
404 Nationwide Permit obtained for the project, which are anticipated to be required for salt marsh 
restoration and for restoration and mitigation for the federally protected Morro manzanita in 
accordance with the Section 7 approval for the project from the U.S. Fish and Wildlife Service. 

7.4.2 Central Coast Regional Water Quality Control Board 

Section 401 – Water Quality Certifications issued from the RWQCB typically require submittal of 
a project completion report and at least two annual monitoring reports for certified projects. A 
project completion report and annual reports will be prepared to satisfy the requirements of the 
RWQCB Water Quality Certification acquired for the project.  

7.4.3 California Department of Fish and Wildlife  

Section 1600 Streambed Alteration Agreements (SAA) issued by CDFW typically require 
submittal of annual monitoring reports for five consecutive years that include photo documentation 
to document the progress and status of the revegetation efforts. Annual reports will be prepared 
to satisfy the requirements of the SAA obtained for the project. 

7.4.4 California Coastal Commission  

Coastal Development Permits issued by the CCC requires annual reporting.  
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 Completion of Compensatory Mitigation 

This section explains the process required to close out the mitigation project with the various 
regulatory agencies, once all the success criteria have been achieved. The necessary 
documentation to verify that all of the County’s mitigation obligations for the project have been 
satisfied is also explained. 

8.1 Notifications of Completion 

The County will notify the USACE, RWQCB, and CDFW in writing when the monitoring period is 
completed and all the designated success criteria for the project have been met. The different 
permitting regulatory agencies have slightly different requirements and each agencies’ obligations 
will be fulfilled. Following receipt of the final monitoring report and submission of any other 
required documentation, the County understands that the regulatory agencies may request a site 
visit to confirm project completion of the compensatory mitigation efforts. If site visits of this nature 
are requested, the County will comply and facilitate these arrangements accordingly.  

 Contingency Measures 

Contingency measures are specific actions that will be taken by the County if it becomes apparent 
that the success criteria for the mitigation program are not being achieved or if the efforts are 
likely to fail. These measures will be implemented at any time when necessary and they are 
intended to reverse the issue and reset the mitigation trajectory so that the performance goals 
can be attained. 

9.1 Adaptive Management 

The mitigation sites should be considered self-sustaining when no maintenance or artificial 
irrigation is required for a period of at least two years. If replanting is determined to be necessary, 
replanted areas will be monitored and maintained for a duration that is agreeable to the relevant 
regulatory agencies. If a total site failure is evident, the County will coordinate with the involved 
regulatory agencies to determine what alternative compensatory mitigation will be required. 
Similarly, if it becomes apparent that the designated success criteria are not feasible, an 
alternative set of objectives will be developed. Identification of alternative mitigation sites, planting 
palettes and/or species may be considered if necessary. 

9.2 Long-Term Management 

If it becomes apparent that the mitigation efforts will not attain the final success criteria within the 
expected time frame, the County will begin an assessment of the particular reasons for failure 
and will work with the involved regulatory agencies to determine an acceptable solution. If the site 
trends indicate that the success criteria will eventually be met, but in a longer timeframe than 
anticipated, maintenance and monitoring will continue until the criteria have been satisfied. In this 
scenario, a time extension will be proposed to the pertinent regulatory agencies by the County 
and the monitoring period (and possibly the maintenance program) will be extended accordingly. 
For example, as described in Section 7.1, longer than 5 years may be required to monitor success 
of slow-growing native oak trees and Morro manzanita. 
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U.S. Army Corps of Engineers 
Mitigation and Monitoring Report Requirements 

 
The required compensatory mitigation monitoring reports shall be a minimum of six pages and a 
maximum of eight pages. The following information shall be included within the report of the 
specific pages described below: 
 
Pages 1-2: 
 

A. Project Information: 
 

1. Project Name. 
2. Applicant name, address, and phone number. 
3. Consultant name, address, and phone number (for permit application, if necessary). 
4. Corps permit file number. 
5. Acres of impact and type(s) of habitat impacted (or proposed for impact) 
6. Date project construction commenced (or proposed to begin). 
7. Location of the project and directions to site (including latitude/longitude or UTM 

coordinates). 
8. Date of the report and the corresponding permit conditions pertaining to the 

compensatory mitigation. 
9. Amount and information on any required performance bond or surety. 
 

B. Compensatory Mitigation Site Information: 
 

1. Location and directions to the site (including latitude/longitude or UTM coordinates). 
2. Size and type(s) of habitat existing at the site and proposed for restoration, 

enhancement, and/or creation. 
3. Stated purpose/goals for the compensatory mitigation site. 
4. Date site construction and planting completed. 
5. Dates of previous maintenance and monitoring visits. 
6. Name, address, and contact number of responsible agent for the site. 
7. Name, address, and contact number for designer. 

 
C. Brief Summary of Remedial Actions(s) and Maintenance of the Compensatory Mitigation 

Site: 
 
Page 2 or 3: 
 

D. Map of the compensatory mitigation site: 
 

1. 8 ½ x 11-inch diagram of the site including: 
 

a) Habitat types (as constructed). 
b) Locations of photographic record stations. 
c) Landmarks 
d) Inset defining location of the site. 

 
Page 3 or 4: 
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A. List of Corps-approved success criteria. 
 
B. Table of results from the monitoring visits versus performance standards for specified 

target dates. 
 

Page 4, 5, and/or 6: 
 

A. Photographic record of the site during most recent monitoring visit at record stations (at 
least four photos on at least one page, no more than two pages). 

 
Page 5, 6, or 7: 
 

A. Summary of field data taken to determine compliance with performance criteria. At least 
one page, no more than two pages. 

 
Page 6, 7, 8 (if needed): 
 

A. Summary of any significant events that occurred on the site that may affect ultimate 
compensatory mitigation success. 

 
The completed monitoring reports shall be submitted unbound to the Corps for inclusion into the 
official case file. Electronic copies of these reports can be submitted in lieu of written reports and 
may be required in the future. 
 
 



MORRO 
MANZANITA
Proposed Fish and Game Code Section 2084 Regulations 

PRESENTATION TO THE CALIFORNIA 
FISH AND GAME COMMISSION

June 12, 2025

Julie Vance, Central Region

Photo Credit: Bob Stafford



Background
• Morro Manzanita listed as 

Candidate species 
pursuant to the California 
Endangered Species Act 
(CESA)

• San Luis Obispo County 
(County) raised concerns 
about the impacts of 
candidacy to ongoing 
projects 

• CDFW has been working 
collaboratively with the 
County to evaluate options

Photo Credit: Chris Winchell

Photo Credit: Dave Hacker
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South Bay Boulevard Bridge Replacement Project 

• Existing South Bay Boulevard bridge spans Los Osos Creek, built in 
1966

• Bridge replacement necessary to meet current seismic standards

• South Bay Boulevard is one of two main access routes to Los Osos 
and a critical emergency access corridor, including for any 
evacuations related to Diablo Canyon Nuclear Power Plant

• CEQA document (Mitigated Negative Declaration) adopted by the 
County August 2021

• Project fully permitted and scheduled to go to bid in June 2025, with 
construction likely in early 2026

• $27M of programmed federal funds at risk if construction delayed



Project Impacts to Morro Manzanita 

• In addition to being a State Candidate, Morro Manzanita is a 
federally threatened species 

• Issued U.S Fish and Wildlife Service and Coastal Commission Project 
permits address Morro Manzanita

• Project would result in temporary impacts of 0.6 acre and permanent 
impacts of 0.24 acre of Morro Manzanita habitat

• Between 25-30 individual shrubs would be removed

• Required mitigation will result in 2.52 acres of mitigation habitat, for a 
net increase of occupied habitat of 0.48 acre, and planting of 113 
shrubs

• Opportunity for important knowledge gains about Morro Manzanita 
preservation and propagation 



Proposed Solution  

• Given project timelines and already 
negotiated Morro Manzanita mitigation 
with Coastal Commission and US Fish 
and Wildlife Service, CDFW proposing 
project specific FGC Section 2084 
regulations through the addition of 
Section 749.14 to Title 14

• Proposed regulations would adopt the 
required Morro Manzanita mitigation 
already included in Coastal 
Commission and U.S. Fish and Wildlife 
Service permitsPhoto Credit: Kristi Lazar



Proposed Regulations (749.14 Title 14)

• Would authorize take of Morro Manzanita during the candidacy period

• Requires adherence to the U.S. Fish and Wildlife Service Biological Opinion, 
Coastal Development Permit, Mitigated Negative Declaration, and final 
Habitat Mitigation and Monitoring Plan (HMMP), including all mitigation 
obligations

• Would require submittal of reporting required by U.S. Fish and Wildlife 
Service Biological Opinion and HMMP to CDFW



Credits | Questions | Contact

Julie Vance

Central Region Regional Manager

reg4assistant@wildlife.ca.gov 

Photo Credit: Kristi Lazar
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Item No. 24 

Staff Summary for June 11-12, 2025 

Author: Jenn Bacon  1 

24. Morro Manzanita Take Provision

Today’s Item Information ☐ Action ☒ 

Receive a recommendation from the Department and consider authorizing publication of notice 
of intent to authorize take of Morro manzanita while a candidate species under the California 
Endangered Species Act, pursuant to Section 2084 of the California Fish and Game Code. 

Summary of Previous/Future Actions  
Action Date 

• Morro manzanita officially became a candidate species 
under the California Endangered Species Act (CESA) 

May 16, 2025 

• Today’s notice hearing June 11-12, 2025 

• Discussion hearing August 13-14, 2025 

• Adoption hearing October 8-9, 2025 

Background 

On July 20, 2024, the Commission received a petition to list Morro manzanita (Arctostaphylos 
morroensis) as endangered under CESA. At its April 2025 meeting, after review of the 
Department’s petition evaluation report, comments received and discussion, the Commission 
determined that listing Morro manzanita may be warranted and instructed staff to issue a 
notice indicating that Morro manzanita is a candidate under CESA. On May 16, 2025, a notice 
was published in the California Regulatory Notice Register notifying the public that Morro 
manzanita is a candidate species and temporarily afforded the same protections as a fully 
listed species, pursuant to Fish and Game Code Section 2085. 

During the evaluation phase of the petition, it was brought to the Commission’s attention that a 
project that has completed environmental review in San Luis Obispo County is susceptible to 
an extensive delay if Morro manzanita were to become a candidate species. The county is 
undertaking a project to replace the South Bay Boulevard Bridge (No. 49C-0351) (project) so 
that the bridge meets current seismic design standards and maintains safe, reliable service of 
a critical access corridor for the Los Osos and Morro Bay communities. 

The Department has worked with county public works to draft regulations to allow the county to 
proceed with its project to replace the South Bay Boulevard Bridge so that the bridge meets 
seismic design and safety standards. The county plans to issue bids for construction between 
summer and fall 2025; therefore, this project, while not an emergency, has strict timelines for 
compliance and to ensure that construction can commence for public safety reasons. The 
Department considers the restoration and mitigation measures laid out in a habitat mitigation 
and monitoring plan (HMMP) to adequately compensate for impacts to Morro manzanita from 
the South Bay Boulevard Bridge project (exhibits 5 and 7). The proposed regulations benefit 
the county by allowing it to proceed with the South Bay Boulevard Bridge project and may 
benefit Morro manzanita by creating a Morro manzanita mitigation site that, if successfully 
implemented, will increase the total area occupied by Morro manzanita. 
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Draft Proposed Regulations 

The draft proposed Section 749.14 would allow take of Morro manzanita during CESA 
candidacy for the bridge project, and represents the culmination of the Department’s internal 
discussions with county public works staff. The draft regulations authorize the county to take 
Morrow manzanita while undertaking the bridge project and associated mitigation and 
restoration actions, and lists the conditions the county must adhere to for the take 
authorization. The conditions require that the county comply with restrictions imposed by the 
U.S. Fish and Wildlife Service and the California Coastal Commission when those agencies 
reviewed the county bridge project. The conditions also require the county to comply with the 
negative declaration the county developed pursuant to CEQA. (Exhibits 5-7.) 

Further details on the draft proposed regulations are available in the draft initial statement of 
reasons and draft proposed regulatory language (exhibits 2 and 3).  

Today the Department will present an overview of the draft amendments (Exhibit 8). 

Significant Public Comments (N/A) 

Recommendation  

Commission staff: Authorize publication of intent to add Section 749.14 related to take of 
Morro manzanita during candidacy. 

Department: Authorize publication of notice of intent to add Section 749.14. 

Exhibits 

1. Department memo transmitting the draft initial statement of reasons, received 
June 3, 2025 

2. Draft initial statement of reasons 

3. Proposed regulatory language 

4. Economic and fiscal impact statement (STD. 399) and addendum 

5. South Bay Boulevard Bridge Replacement biological opinion 

6. South Bay Boulevard Bridge replacement coastal development permit 

7. South Bay Boulevard Bridge Replacement HMMP 

8. Department presentation 

Motion 

Moved by _____________ and seconded by _____________ that the Commission authorizes 
publication of a notice of its intent to add Section 749.14, as discussed today. 
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(For Background Purposes Only) 
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2. Periodic Regulation Changes

Today’s Item Information ☐ Action ☒ 

Discussion and potential recommendations for 2025-26 seasons: 

(A) Inland sport fishing 

I. Striped bass slot limits (discussion only) 

II. Other recommended changes (discussion only) 

(B) Upland (resident) game bird hunting (potential recommendation) 

(C) Mammal hunting (potential recommendation) 

Summary of Previous/Future Actions  
Action Date 

• Initial vetting May 16, 2024; WRC 

• Today’s discussion and potential 
recommendations 

September 19, 2024 

Background 

Today the Wildlife Resources Committee (WRC) will hear and discuss Department 
recommendations for regulation changes on a number of topics, and potentially make 
recommendations (except for inland sport fishing) to the Commission. 

(A) Inland sport fishing 

I. Striped bass slot limits: This item was referred to WRC as a result of the 
Commission granting Petition 2020-005, regarding striped bass slot limits. The 
Department has completed its analysis of the petition’s request and will make a 
recommendation to WRC (see exhibits A1 through A3). WRC is seeking public 
input on the recommendation and striped bass slot limits in general. In turn, 
WRC may make a recommendation to the Commission. 

II. Other recommended changes: This is an initial opportunity for interested parties 
to make suggestions to the Department and WRC regarding potential 
regulation changes for inland sport fishing. The Department will make its initial 
recommendations to WRC (Exhibit A4). The second opportunity to discuss 
ideas with WRC will be its January 2025 meeting, when WRC is expected to 
make recommendations to the Commission. 

(B) Discussion and potential recommendation for upland (resident) game bird hunting (2025-
26) for various resident upland game bird species, which includes California quail, 
pheasant, wild turkey, and mourning dove. 

(C) Discussion and potential recommendation for mammal hunting (2025-26) for various big 
game mammals, including deer, Nelson bighorn sheep, pronghorn antelope, and elk 
(Exhibit C1). 
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Given the Commission’s current regulatory staffing limitations, any recommendations made 
today for regulation changes necessarily will include a caveat from staff that timing for 
developing rulemaking materials to implement the recommendations will be dependent upon 
staff capacity. Staff appreciates input from WRC and stakeholders on the relative importance of 
different proposed actions. 

Significant Public Comments 

A hunter proposes several ideas and asks questions with respect to many aspects of mammal 
hunting, including elk tag allocations (archery tags, the Tehachapi Hunt Zone, and the Marble 
Mountains Elk Management Unit), the Department Shared Habitat Alliance for Recreational 
Enhancement Program, black bear hunting, the Department Private Lands Management 
Program, and chronic wasting disease (Exhibit C2). 

Recommendation 

Commission staff:  Based on the Department’s presentation and today’s discussion, 
recommend the Commission support future rulemakings regarding striped bass slot limits and 
mammal hunting. 

Department:  Support future rulemakings regarding striped bass slot limits and mammal 
hunting. 

Exhibits 

A1. Department striped bass presentation 

A2. Department report, California Department of Fish and Wildlife Valuation of Regulation 
Change Petition 2022–12: Proposed 20–30–Inch Harvest Slot Limit for Striped Bass 
(Morone saxatilis), received August 29, 2024 

A3. Department report, California Department of Fish and Wildlife Valuation of Nor-Cal 
Guides and Sportsmen’s Association (NCGASA) Proposed 20-30 Inch Harvest Slot 
Limit for Striped Bass Appendices, received August 29, 2024 

A4. Department inland sport fishing presentation 

C1. Department mammal hunting presentation (to be distributed separately) 

C2. Email from Mike Costello, received August 20, 2024 

Committee Direction/Recommendation 

The Wildlife Resources Committee recommends that the Commission support future 
rulemakings regarding striped bass slot limits and mammal hunting based on the Department’s 
recommendation and today’s discussion. 



California Department of Fish and 
Wildlife Regulation Petition Evaluation

20-30 Inch Striped Bass Slot Limit

Erin Ferguson
Senior Environmental Scientist

CDFW Fisheries Branch

Wildlife Resources Committee Meeting
September 12, 2024
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Striped Bass (Morone saxatilis)

• Native to East Coast 

• Long-lived

o Up to 30 years

• Anadromous

o Highly migratory

• Maturation

o Females: age 4-5 

     (22-24 inches)

• Broadcast spawners

• Opportunistic predators

o insects, fishes, and 

crustaceans

o cannibalistic

Wildlife.ca.gov – Striped Bass Fishing Map

2



Petition BackgroundPetition Background 

• Who - Petitioner is the Nor-Cal Guides and Sportsmen’s 

Association (NCGASA)

• What - Restrict the harvest of Striped Bass (SB) to a harvest slot 

limit (HSL) of 20-30 inches for inland anadromous and marine 

waters

• Why - NCGASA stated goal:

o To protect the species by increasing the minimum length to allow 

more fish to mature and successfully spawn prior to harvest and 

o To protect the larger fish that tend to be the most prolific spawners 

and are becoming increasingly rare in the fishery

• Current regulations- 18-inch minimum length limit, 2 fish daily bag 

limit
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FGC Striped Bass Policy

The Department of Fish and Wildlife shall…

• Ensure, enhance, & prevent loss of sport fishing 

opportunities

• Aim to maintain a self-sustaining Striped Bass 

population in support of a robust recreational fishery 

while adhering to the Department's long-term mission 

related to threatened, endangered species, and other 

species of greatest conservation need

• Work with relevant stakeholders, organizations, and 

the public to develop appropriate objectives to 

achieve these broad aims
4



CDFW Evaluation Contents
CDFW Evaluation Contents

• Population and Fishery Trends:

o Existing fisheries monitoring data

o Marine and Inland Creel survey data

• Public Input* 

• Population and fishery impacts of regulatory 

changes* 

• Atlantic States SB regulations

• Predation impacts*

*Additional information included in Appendices
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Population Trends

Juvenile abundance surveys 

(fishery independent surveys)

• Indicate some level of decline 

in catch of age-0 or young SB

o Potential lateral shift in 

habitat usage by

SB not well captured by 

survey methods

Malinich et al. 2022 
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Population Trends Cont.

Adult population monitoring

(fishery dependent data)

• Mark-recapture (Lincoln-Petersen 

Estimator):

o Adult population numbers (a) and 

age-3 abundance (b) have 

declined from historical levels, but 

overall appear stable (a) 

• Harvest and harvest rate (Lincoln-

Harvest estimator):

▪ ~1,157,275  > 18 inches TL (average, 

2011-2016)

7



Fishery Trends

1991-2022 Creel Data (fishery dependent surveys)

• Angling effort targeting Striped Bass has not significantly changed 

• Catch and Catch-per-unit-effort (CPUE, Fig. a) have significantly increased 

• Harvest has not significantly changed over time

• Number of SB released over time has significantly increased

• Mean size of SB harvested has not significantly changed (~23 in; Fig. b)

a b
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Public Input

Joint Public Town Hall Meeting (August 24, 2022)

• Purpose – discuss the NCGASA regulation change petition and CDFW’s 

evaluation plan

• Well Attended with 50 in-person and100 virtual participants

• Majority of commenters (40/45) supported 20-30-inch HSL

Angler Preference Questionnaire (July 26, 2022 – October 31, 2022)

• Purpose – Better understand anglers’ sentiments about the SB fishery

• Distributed through email and social media

• Available in 7 languages (English, Spanish, Tagalog, Traditional Chinese, 

Simplified Chinese, Russian, Vietnamese)

• Questionnaire vetted for bias and leading language

9



Questionnaire Results

26,410 Total responses

• 18,751 respondents fish for SB

• 7,659 did not fish for SB

Brief results

• 71% of Striped Bass anglers support the 

current minimum size limit (MSL)

• If given the option

• 54% of respondents would not 

change the MSL

• 28% would either lower or no limit at 

all

• Trophy fish

• 64% of respondents were in favor of 

catch-and-release trophy fishery 

• 30 inches (26%), 36 inches (15%), ≥ 40 

inches (21%)

Photo credit: Erin Ferguson
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Predicting the Impact of 
Regulatory Changes

Goal: Understand potential population and fishery tradeoffs resulting 

from proposed regulatory changes  

Approach: Developed a sex-specific, age and size-structured 

population model for West Coast Striped Bass following methods in 

Gwinn et al. (2013)

11



Predicting the Impact of 
Regulatory Changes Cont.

Approach: Evaluated how the following metrics would change 

in response to implementing a 20-30-inch HSL (proposed), 18-

30-inch HSL (alternative), or 28-35-inch HSL (conservative) 

regulation:

o Stock Conservation:

▪ Probability of recruitment overfishing (exploitation at a rate 

beyond stock replacement) 

▪ Proportion of fecundity contribution from older females (>10 

years)

o Fishery: 

▪ Total catch, total harvest, and Trophy-size (> 30 inches) catch

Data: Input parameter data informed by multiple data 

sources, published values, and life-history theory
12



Model Results

Relative to the current 18-inch MLL:

• Probability of recruitment overfishing decreased under evaluated HSLs vs 

current 18-inch MLL

o 20-30-inch HSL:     19%  

o 18-30-inch HSL:     14% 

o 28-35- inch HSL:    32%

• Reproductive contributions from older (thus larger) females increase under 

evaluated HSL vs MLL

• Increase in catch and trophy catch under evaluated HSLs

• Decrease in total harvest under evaluated  HSLs

o 20-30-inch HSL:     21%  

o 18-30-inch HSL:     8% 

o 28-35-inch HSL:     73% 13



Model Take-aways

• More favorable outcomes for nearly all management 

priorities (stock conservation and fishery) under evaluated 

HSLs compared to the currently enforced 18-inch MLL. 

• Largest improvements were to the risk of recruitment 

overfishing [decreased] and catch of trophy-sized fish 

[increased] 

• HSL Tradeoff: harvest numbers

• Effectiveness of HSLs can differ based on management 

priority:

o Harvest: best supported by current MLL, or wide HSL

o Population conservation: restrictive HSL to protect mature size-classes

o Angler experience: HSLs that balance harvest and conservation 

14



CDFW Does Not Support
Increasing Lower Limit

CDFW does not support increasing the MLL from 18 inches to 20 inches

• Stock Conservation:

o Similar gains in recruitment under 20-inch vs 18-inch lower slot limit (paired 

with 30-inch upper limit)

o Greatest potential recruitment gains come from 30-inch harvest cap, not 

from shifting lower limit size

• Harvest:

o Greater loss of harvest opportunity 

▪ 21% decrease in harvest under an 20-30-inch HSL vs an 8% decrease in 

under an 18-30-inch HSL

o 18 and 19-inch Striped Bass represent ~ 20% of the harvest (creel surveys)

o Harvest loss disproportionately affects disadvantaged communities

o Increasing the lower limit will likely increase discard mortality 15



CDFW Does Not Support
Increasing Lower Limit (cont.)

CDFW does not support increasing the MLL from 18 inches to 20 inches 

• Predation considerations

o Increased abundance of juvenile SB (which are more likely to consume 

smaller prey items such as salmonids at certain times of year) may 

increase predation on native and non-native species

• Angler Preference Questionnaire results indicate low support

o 71% (11,981 out of 16,875) of respondents support the current minimum 

size retention at 18 inches

o If given the option:

o 54% (8,975 out of 16,621) of respondents did not support changing the 

minimum size limit from 18 inches

o 28% (4,653 out of 16,621) supported lowering the minimum size or no minimum 

size at all

16



CDFW Could Support Implementing
 a 30-inch Upper Slot Limit

• Benefit to anglers

o Create trophy fishery

o Predicted to increase total catch

o 18-30-inch HSL resulted in less impact to 

current harvest levels (8% predicted loss) 

compared to a 20-30-inch HSL (21% 

predicted loss)

• Population benefits

o Decreases risk of recruitment overfishing 

compared to MLL

o Predicted to increase egg contribution 

from older fish to total fecundity

▪ Performs similarly to 20–30-inch HSL

Photo credit: Central 

Valley Angler Survey
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Uncertainties and 
Additional Considerations 

• It is unknown how environmental conditions (flow, temperature, 

water quality, etc.) constrain the Striped Bass population growth

• Implementing a slot limit will require modification to spear fishing 

regulations, which includes restricting as a method of take

• Discard mortality may increase as a result of a HSL regulation change

• Unknown effects of Striped Bass predation

• Lack of funding prevents current Striped Bass adult population 

monitoring to measure the effectiveness or impact of a regulation 

change

18



CDFW Conclusions

Petition Evaluation Biological Conclusion 

• The added protection of raising the lower harvest limit to 20 inches is unlikely to 

provide the intended benefits of increased recruitment due to spawning of early-

maturing females, as stated by petitioners. 

• A 30-inch upper slot limit is more likely to provide stock conservation benefits through 

increased recruitment resulting from protections for older, larger spawning females. 

Slot Limit Support 

• While adult population and creel survey data suggest that the Striped Bass 

population is relatively stable in recent decades, CDFW could support a slot limit to:

1) improve population resiliency to environmental stochasticity/perturbations 

2) improve the angling experience

o Catch-and-release trophy fishery

o Angler Preference Questionnaire showed general support for an upper limit

CDFW could support either “no change” or an 18-30-inch HSL

19



Questions?

Thank you!

California Department of Fish and Wildlife

StripedBass@wildlife.ca.gov

Questions?
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From: Charlton H. Bonham 
Director 

Subject: Submission of Initial Statement of Reasons for the June 11-12, 2025, Fish and 
Game Commission Meeting to Amend Sections 5.75(c) and (d), and 27.85(c) Title 
14, California Code of Regulations, Re: Striped Bass Harvest Size Limits 

The Department of Fish and Wildlife (Department) requests the Fish and Game 
Commission (Commission) authorize publication of notice of its intent to amend 
sections 5.75(c) and (d), and 27.85(c) Title 14, California Code of Regulations, for the 
upcoming sport fishing regulatory cycle. The proposed regulatory changes are needed 
to effectively manage California’s striped bass sport fishery. Authorization of this 
request will allow for possible adoption at the October 2025 Commission meeting. 

The Department is submitting the attached Initial Statement of Reasons (ISOR) with a 
proposal to impose a slot limit within anadromous and marine waters north of Point 
Conception whereby only striped bass from 18 to 30 inches would be available for 
harvest in the sport fishery, with no proposed change to the bag limit. Currently, any 
striped bass 18 inches or greater may be harvested within anadromous and marine 
waters with a daily bag limit of two fish. 
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Fisheries@wildlife.ca.gov.  
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State of California 

Fish and Game Commission 

Initial Statement of Reasons for Regulatory Action 

 

Amend Sections 5.75(c) and (d), and 27.85(c) 

Title 14, California Code of Regulations 

Re: Striped Bass Harvest Size Limits 

I. Date of Initial Statement of Reasons: March 27, 2025 

II. Dates and Locations of Scheduled Hearings 

(a) Notice Hearing 

Date: June 11, 2025 Location: Sacramento, CA 

(b) Discussion Hearing 

Date: August 13, 2025 Location: Sacramento, CA 

(c) Adoption Hearing 

Date: October 8, 2025 Location: Sacramento area 

 

III. Description of Regulatory Action 

(a) Statement of Specific Purpose of Regulatory Change and Factual Basis for Determining that 
Regulation Change is Reasonably Necessary 

Unless otherwise specified, all section references in this document are to Title 14 of the California 

Code of Regulations (CCR). “Commission” refers to the California Fish and Game Commission 

unless otherwise specified. “Department” or CDFW refers to the California Department of Fish and 

Wildlife unless otherwise specified. 

The Department sets management actions and regulations for the striped bass (Morone saxatalis) 

fishery in California. Currently, any striped bass 18 inches or greater may be harvested within 

anadromous and marine waters north of Point Conception with a daily bag limit of two fish. The 

proposed regulation change would impose a “slot limit” within these waters whereby only striped 

bass from 18 to 30 inches total length would be available for harvest in the sport fishery, with no 

proposed change to the bag limit or season. A slot limit is a management tool that is designed to 

allow fish within the size range “slot” to be legally harvested while protecting fish outside that slot.  

Striped bass are native to the East and Gulf Coasts of North America and were introduced to San 

Francisco Bay in 1879. A commercial fishery was established in the San Francisco Bay area by 

the late 1880s (Scofield 1930). To protect the increasingly popular sport fishery, the commercial 

striped bass fishery closed in 1935. Prior to 1956, fishing regulations generally included a 12-inch 

minimum length limit (MLL) and a five fish daily bag limit. From 1956–1981 the MLL increased to 

16 inches with a daily bag limit reduction to three fish (Stevens and Kohlhorst 2001). In response 

to declines in legal–size striped bass in the 1970’s (Kohlhorst 1999) and at the request of anglers, 

the California legislature established a Striped Bass Management Plan in 1981, which included 

stocking striped bass in California rivers using private and state–run hatcheries. In the same year, 
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striped bass regulations were further restricted to an 18–inch MLL and a daily bag limit of two fish 

(Title 14 CCR 5.75, Title 14 CCR 27.85), which remain in effect today. 

The Striped Bass Management Plan was terminated in 2004 due to observed increases in the 

striped bass population and growing concern over the impact of striped bass predation on native 

fish species (SB 692, 2003). In 2020, the Commission unanimously adopted an amendment to the 

striped bass policy that eliminated a numeric target for population size and replaced it with a 

broader commitment to sustain striped bass populations in support of a robust and self-sustaining 

recreational fishery (Commission, 2020). 

The Nor-Cal Guides and Sportsmen’s Association (NCGASA) submitted a regulation change 

proposal to the Commission on August 1, 2022 (Tracking number [TN] 2022-12). The proposal 

was to change the MLL from 18 inches to 20 inches and impose a maximum size of 30 inches. 

The stated goals were: 

• To protect the species by increasing the minimum length to allow more fish to mature and 

successfully spawn prior to harvest, and 

• To protect the larger fish that tend to be the most prolific spawners and are becoming 

increasingly rare in the fishery 

At its December 2022 meeting, the Commission granted the petition, 2022-12, for consideration in 

a future rulemaking, along with previously-granted Petition 2020-005 requesting a freshwater 

striped bass slot limit. The Commission directed staff to align specific proposed regulations with 

those developed for Petition 2020-005. Initial discussions took place at the January 2023 Wildlife 

Resources Committee meeting. 

The Department examined the necessity of the proposed changes and developed a report, 

California Department of Fish and Wildlife Evaluation of Nor-Cal Guides and Sportsmen’s 

Association (NCGASA) Proposed 20-30 Inch Harvest Slot Limit (HSL) for Striped Bass. On 

September 12, 2024, the Department provided the Wildlife Resources Committee with a 

presentation of the report’s findings. The Department recommendation is as follows: 

“The Department does not recommend a 20-30-inch Harvest Slot Limit (HSL) as proposed in 

the petition. The Department recommends maintaining the current 18-inch MLL regulation and 

is supportive of establishing an upper HSL. Modeling suggests a 30-inch upper limit could result 

in decreased risk of recruitment overfishing (and thus stock conservation benefits) and 

increased catch and trophy fishing opportunity, but it cannot confirm if 30 inches is the most 

appropriate size due to the narrow scope of the current analysis. While there is public support 

for maintaining the 18-inch MLL (71% or respondents) and establishing a catch–and–release 

trophy fishery (64% of respondents), the highest percentage of respondents supported no 

change in harvest regulations (54% of respondents) in the Striped Bass Angler Preference 

Questionnaire. Creel data suggest that the Striped Bass fishery in California is currently stable, 

and the current regulations are not contributing to perceived population declines; however, 

modeling results suggest that the current 18-inch MLL on its own may not be adequate for long-

term population stability and growth.” 

At the September 12, 2024, Commission’s Wildlife Resources Committee meeting, the 

Department presented its support of an 18-30-inch HSL rather than a 20-30 inch HSL. The data 

show it would benefit anglers by creating a trophy fishery and increasing total catch. Additionally, 
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modeling indicates it would decrease risk of recruitment overfishing, and increase egg contribution 

from older fish to total fecundity. 

The Department does not support increasing the MLL from 18-20 inches because it would likely 

not produce the biological or fisheries responses described in the petition. The Department has 

determined that increasing the current MLL from 18- 20 inches fails to provide sufficient 

protections to sexually mature female striped bass and would not provide the fisheries response 

sought. The potential for increased population fecundity contributed by mature females between 

18 and 20 inches is negligible based on the percentage of female maturity in that size and age 

range. Additionally, increasing the MLL to 20 inches is not supported by the angling public 

contacted through an electronic questionnaire distributed by the Department (n = 18,751). The 

Striped Bass Angler Preference Questionnaire indicated that 71% supported the current 18-inch 

MLL. The Department is proposing changes to the following regulations in Title 14, CCR: 

• Amend Section 5.75 Striped Bass, subsection (c) 

o Add the maximum harvest size limit of 30 inches. 

o Add reference to the section defining anadromous waters. 

o Amend text to replace references of “minimum size limit” to “harvest size limit”. 

▪ These changes are necessary to address the petition’s request to provide a 

30-inch upper limit which could result in decreased risk of recruitment 

overfishing (and thus stock conservation benefits) and increased catch and 

trophy fishing opportunity. 

• Add Section 5.75 Striped Bass, subsection (d)(2) 

o Add subsection that specifies that in non-anadromous waters not mentioned in 

5.75(d)(1), a minimum size of 18 inches total length and a harvest bag limit of 2 

applies.  

▪ This change is necessary to clarify that the proposed regulation change only 

applies to anadromous waters and that non-anadromous water regulations for 

striped bass will not change.   

• Amend Section 27.85 Striped Bass, subsection (c)  

o Add the maximum harvest size limit of 30 inches. 

o Amend text to replace references of “minimum size limit” to “harvest size limit”. 

▪ This change is necessary to address the petition’s request to provide a 30-

inch upper limit which could result in decreased risk of recruitment overfishing 

(and thus stock conservation benefits) and increased catch and trophy fishing 

opportunity.  

(b) Goals and Benefits of the Regulation 

As stated in Fish and Game Code Section 1700, Conservation of Aquatic Resources, it is the 

policy of this state to encourage the conservation, maintenance, and utilization of the living 

resources of the ocean and other waters under the jurisdiction and influence of the state for the 
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benefit of all the citizens of the state and to promote the development of local fisheries and distant 

water fisheries based in California in harmony with international law, respecting fishing and the 

conservation of the living resources of the ocean and other waters under the jurisdiction and 

influence of the state. The objectives of this policy include, but are not limited to, the maintenance 

of sufficient populations of all species of aquatic organisms to ensure their continued existence, 

and the maintenance of a sufficient resource to support a reasonable sport use. Adoption of 

scientifically based harvest size limits, and bag and possession limits provide for the maintenance 

of sufficient sport fish populations to ensure their continued existence. 

The benefits of the proposed regulations are consistent with the sustainable management of 

California’s sport fisheries, general health and welfare of California residents, and promotion of 

businesses that rely on sport fishing throughout California. 

(c) Authority and Reference Sections from Fish and Game Code for Regulation 

Authority: Section(s) 200, 205, 265, 270, and 275, Fish and Game Code 

Reference: Section(s) 110, 200, 205 and 265, Fish and Game Code 

(d) Specific Technology or Equipment Required by Regulatory Change 

None. 

(e) Identification of Reports or Documents Supporting Regulation Change 

Commission Petition 2020-005: Striped Bass Slot Limit 

Commission Petition 2022-12: Striped Bass Slot Limit (inland & marine) 

California Department of Fish and Wildlife, 2024. Evaluation of Regulation Change Petition 

2022-12: Proposed 20 – 30-inch harvest slot limit for Striped Bass (Marone saxatalis).  

California Department of Fish and Wildlife, 2024. Evaluation of Nor-Cal Guides and 

Sportsmen’s Association (NCGASA) Proposed 20 – 30-inch harvest slot limit for Striped Bass 

(Appendices) (Marone saxatalis).  

Kohlhorst, D. W. 1999. Status of striped bass in the Sacramento–San Joaquin Estuary. 

California Fish and Game 85(1):31–36. 

Scofield, E.C. 1930. The Striped Bass of California (Roccus lineatus). Division of Fish and 

Game of California Fish Bulletin No. 29. 84 pp. 

Stevens, D.E. and D.W. Kohlhorst. 2001. California’s Marine Living Resources: A Status 

Report. California Department of Fish and Game. pp 460–464. Available at 

https://wildlife.ca.gov/Conservation/Marine/Status/2001#28129681–frontmatter–introduction––

background. 

(f) Public Discussions of Proposed Regulations Prior to Notice Publication 

The rulemaking was proposed by stakeholders at the public Striped Bass Town Hall meeting on 

August 24, 2022. CDFW also sent out an Angler Preference Survey to ~1 million anglers in 

summer-fall 2022. 

https://wildlife.ca.gov/Conservation/Marine/Status/2001#28129681–frontmatter–introduction––background
https://wildlife.ca.gov/Conservation/Marine/Status/2001#28129681–frontmatter–introduction––background
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Proposed regulations were discussed at the January 11, 2023, September 12, 2024 and January 

15, 2025 Fish and Game Commissions Wildlife Resources Committee meetings.  

IV. Description of Reasonable Alternatives to Regulatory Action 

(a) Alternatives to Regulation Change 

The petitioners requested the implementation of a 20-30 inch harvest slot limit. In its evaluation, 

the Department found that this slot limit would reduce recreational fishing opportunities while not 

producing sufficiently improved biological or fisheries responses beyond the proposed 18-30 inch 

harvest slot limit recommendation. Upon consultation, NCGASA endorsed the 18-30 inch harvest 

slot limit. No other alternative regulation was identified by or brought forward to the Department 

that would result in the same desired regulatory effect. 

(b) No Change Alternative 

The no change alternative would leave the current regulations in place. 

(c) Description of Reasonable Alternatives that Would Lessen Adverse Impact on Small Business 

None.  

V. Mitigation Measures Required by Regulatory Action 

The proposed regulatory action will have no significant adverse effect on the environment, and 

therefore, no mitigation measures are needed. 

VI. Impact of Regulatory Action 

The potential for significant statewide adverse economic impacts that might result from the 

proposed regulatory action has been assessed, and the following initial determinations relative 

to the required statutory categories have been made: 

(a) Significant Statewide Adverse Economic Impact Directly Affecting Businesses, Including the 
Ability of California Businesses to Compete with Businesses in Other States 

The Commission does not anticipate any statewide adverse economic impacts that would 

directly affect businesses within the state or would affect their ability to compete with 

businesses in other states. The proposed changes provide clarification of existing regulations 

regarding the size limits for taking striped bass that are necessary for the continued 

preservation of the resource without changing fishing opportunities via changes to take limits 

and thus, the prevention of adverse economic impacts. 

(b) Impact on the Creation or Elimination of Jobs Within the State, the Creation of New 
Businesses or the Elimination of Existing Businesses, or the Expansion of Businesses in 
California; Benefits of the Regulation to the Health and Welfare of California Residents, Worker 
Safety, and the State’s Environment 

The Commission is not aware of any impacts from the proposed action that would affect the 

creation or elimination of existing businesses, the expansion of businesses doing business 

within California, or any benefits to the health and welfare of California residents or to worker 

safety. The proposed action is not anticipated to change the level of fishing activity enough to 
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affect the demand for goods and services related to striped bass sportfishing enough to impact 

the demand for labor, nor induce the creation of new businesses, nor eliminate or induce the 

expansion of businesses in California. The adoption of scientifically based harvest size limits 

and bag and possession limits provide for the maintenance of sufficient sport fish populations 

to ensure their continued existence. The Commission believes Californians will benefit 

generally from stable populations of striped bass in California’s waters and the associated 

recreational outdoor opportunities.  

(c) Cost Impacts on a Representative Private Person or Business 

The Commission is not aware of any private sector cost impacts that a representative private 

person or business would necessarily incur in reasonable compliance with the proposed 

action. The proposed changes do not change any fees or create new penalties to be fined and 

are not anticipated to change the level of fishing activity enough to affect the demand for goods 

and services related to the recreational sport fishing industry.  

(d) Costs or Savings to State Agencies or Costs/Savings in Federal Funding to the State 

The Commission does not anticipate any costs or savings to state agencies as a result of the 

proposed regulations, nor does it anticipate costs or savings in Federal Funding to the State.  

(e) Nondiscretionary Costs/Savings to Local Agencies 

None.  

(f) Programs Mandated on Local Agencies or School Districts 

None.  

(g) Costs Imposed on Any Local Agency or School District that is Required to be Reimbursed 
Under Part 7 (commencing with Section 17500) of Division 4, Government Code 

None.  

(h) Effect on Housing Costs 

None.  

VII. Economic Impact Assessment 

(a) Effects of the Regulation on the Creation or Elimination of Jobs Within the State 

The Commission is not aware of any impacts from the proposed action that would affect the 

creation or elimination of jobs within the state, as the proposed action is not anticipated to 

change the level of fishing activity enough to affect the demand for goods and services related 

to striped bass sportfishing enough to impact the demand for labor. 

(b) Effects of the Regulation on the Creation of New Businesses or the Elimination of Existing 
Businesses Within the State 

The Commission is not aware of any impacts from the proposed action that would affect the 

creation of new businesses or the elimination of existing businesses, as they are not 

anticipated to change the level of fishing activity enough to affect the demand for goods and 
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services related to striped bass sportfishing in a way that would induce the creation of new 

businesses or eliminate any existing businesses in California. 

(c) Effects of the Regulation on the Expansion of Businesses Currently Doing Business Within the 
State 

The Commission is not aware of any impacts from the proposed action that would affect the 

expansion of businesses doing business within California, as they are not anticipated to 

change the level of fishing activity enough to affect the demand for goods and services related 

to striped bass sportfishing enough to induce the expansion of businesses currently doing 

business within California. 

 

(d) Benefits of the Regulation to the Health and Welfare of California Residents 

None.  

(e) Benefits of the Regulation to Worker Safety 

None.  

(f) Benefits of the Regulation to the State’s Environment 

The adoption of scientifically based harvest size limits and bag and possession limits provide 

for the maintenance of sufficient sport fish populations to ensure their continued existence. 

(g) Other Benefits of the Regulation 

None. 
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Informative Digest/Policy Statement Overview 

Currently, any striped bass 18 inches or greater may be harvested within anadromous and marine 

waters north of Point Conception with a daily bag limit of two fish. The proposed regulation change 

would impose a slot limit within these waters whereby only striped bass from 18 to 30 inches total 

length would be available for harvest in the sport fishery, with no proposed change to the bag limit 

or season. 

Striped bass are native to the East and Gulf Coasts of North America, and were introduced to San 

Francisco Bay in 1879. A commercial fishery was established in the San Francisco Bay area by 

the late 1880s but closed in 1935. Prior to 1956, fishing regulations generally included a 12–inch 

minimum length limit (MLL) and a five fish daily bag limit. From 1956–1981 the MLL increased to 

16 inches with a daily bag limit reduction to three fish. In response to declines in legal–size striped 

bass in the 1970’s and at the request of anglers, the California legislature established a Striped 

Bass Management program in 1981, which included stocking striped bass in California rivers 

using private and state–run hatcheries. In the same year, striped bass regulations were further 

restricted to an 18–inch MLL and a daily bag limit of two fish, which remain in effect today. The 

Striped Bass Management Plan was ended in 2004 due to increases in the striped bass 

population and concern over the impact of striped bass predation on native fish species. In 2020, 

the Fish and Game Commission committed to sustain striped bass populations in support of a 

recreational fishery. 

The Nor–Cal Guides and Sportsmen’s Association (NCGASA) submitted a regulation change 

proposal to the Fish and Game Commission on August 1, 2022 (Tracking number [TN] 2022–12). 

The proposal was to change the MLL from 18 inches to 20 inches and impose a maximum size of 

30 inches. The stated goals were: 

• To protect the species by increasing the minimum length to allow more fish to mature and 

successfully spawn prior to harvest and 

• To protect the larger fish that tend to be the best spawners and are becoming increasingly rare 

in the fishery 

The Department developed a report, California Department of Fish and Wildlife Evaluation of Nor-

Cal Guides and Sportsmen’s Association (NCGASA) Proposed 20-30 Inch Harvest Slot Limit 

(HSL) for Striped Bass. On September 12, 2024, the Department provided the Wildlife Resources 

Committee with a presentation of the report’s findings. The Department supported an 18-30-inch 

HSL because it would benefit anglers by creating a trophy fishery and increasing total catch.  

The Department is proposing changes to the following regulations in Title 14, CCR: 

• Amend Section 5.85 Striped Bass, subsection (c) 

o Add the maximum harvest size limit of 30 inches. 

o Add reference to the section defining anadromous waters. 

o Amend text to replace references to “minimum size limit” with “harvest size limit”. 

• Add Section 5.85 Striped Bass, subsection (d)(2) 

o Add section that specifies that in non anadromous waters not mentioned in 

5.75(d)(1), a minimum size of 18 inches total length and a harvest bag limit of 2 

applies.  

• Amend Section 27.85 Striped Bass, subsection (c) 
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o Add the maximum harvest size limit of 30 inches. 

Amend text to replace references to “minimum size limit” with “harvest size limit”. 

Benefits of the Regulations:  

As stated in Fish and Game Code Section 1700, Conservation of Aquatic Resources, it is the 

policy of this state to encourage the conservation, maintenance, and utilization of the living 

resources of the ocean and other waters under the jurisdiction and influence of the state for the 

benefit of all the citizens of the state and to promote the development of local fisheries and distant 

water fisheries based in California in harmony with international law, respecting fishing and the 

conservation of the living resources of the ocean and other waters under the jurisdiction and 

influence of the state. The objectives of this policy include, but are not limited to, the maintenance 

of sufficient populations of all species of aquatic organisms to ensure their continued existence, 

and the maintenance of a sufficient resource to support a reasonable sport use. Adoption of 

scientifically based harvest size limits, and bag and possession limits provide for the maintenance 

of sufficient sport fish populations to ensure their continued existence. 

The benefits of the proposed regulations are consistent with the sustainable management of 

California’s sport fisheries, general health and welfare of California residents, and promotion of 

businesses that rely on sport fishing throughout California.  

Consistency and Compatibility with Existing Regulations: 

Article IV, Section 20 of the State Constitution specifies that the Legislature may delegate to the 

Commission such powers related to the protection and propagation of fish and game as the 

Legislature sees fit. The Legislature has delegated authority to the Commission to promulgate 

recreational fishing regulations (Fish and Game Code sections 200 and 205). Commission staff 

has searched the California Code of Regulations and has found no other state regulations that 

address the recreational take of striped bass. The Commission has reviewed its own regulations 

and finds that the proposed regulations are consistent with other recreational fishing regulations in 

Title 14, CCR, and therefore finds that the proposed regulations are neither inconsistent nor 

incompatible with existing state regulation.
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Proposed Regulatory Language  

Subsection (c) and (d) of Section 5.75, Title 14, CCR, is amended to read:   

§ 5.75. Striped Bass.  

(a) Open season: All year except for closures listed in special regulations.  

(b) Limit: Two, except in waters listed in (d) below.  

(c) Minimum Harvest size limit: No fish less than 18 inches or greater than 30 

inches total length may be taken or possessed in anadromous waters as defined in 

Section 1.04, Title 14, CCR, and inland waters as defined in Section 1.53, Title 14, CCR 

except in waters listed in (d) below.  

(d) Exceptions:  

(1) In the Colorado River District, the Southern District, and New Hogan, 

San Antonio and Santa Margarita lakes.  

(A) Limit: Ten.  

(B) Minimum size: No size limit.  

(2) All other non-anadromous waters, lakes and/or reservoirs not 

mentioned in Section 5.75(d)(1) 

 (A) Limit: Two 

 (B) Minimum size: 18 inches total length 

(e) For the purpose of these regulations, any striped bass hybrid with white bass 

is considered to be striped bass.  

NOTE: Authority cited: Sections 200, 205, 265 and 270, Fish and Game Code.  

Reference: Sections 110, 200, 205 and 265, Fish and Game Code. 
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Subsection (c) of Section 27.85, Title 14, CCR, is amended to read:  

§ 27.85. Striped Bass.  

(a) Open season: All year.  

(b) Limit: Two.  

(c) Minimum Harvest size limits:  

(1) North of Pt. Conception, 18 inches total length. no fish less than 18 

inches total length or greater than 30 inches total length may be taken or 

possessed. 

(2) South of Pt. Conception, no minimum harvest size limit.  

(d) Methods of take: No striped bass may be taken while using a sinker weighing 

over four pounds, or while using any power driven gurdy or winch. Striped bass may 

only be taken by angling as defined in Section 1.05, Title 14, CCR, spearfishing 

pursuant to Section 1.76, and bow and arrow fishing tackle; snagging is an illegal 

method of take.  

NOTE: Authority cited: Sections 200, 205, 265 and 275, Fish and Game Code.  

Reference: Sections 110, 200 and 205, Fish and Game Code. 

 



ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.  ESTIMATED PRIVATE SECTOR COST IMPACTS   Include calculations and assumptions in the rulemaking record.

Z

ECONOMIC IMPACT STATEMENT
DEPARTMENT NAME CONTACT PERSON TELEPHONE NUMBEREMAIL ADDRESS

DESCRIPTIVE TITLE FROM NOTICE REGISTER OR FORM 400 NOTICE FILE NUMBER

 1.  Check the appropriate box(es) below to indicate whether this regulation: 

a.  Impacts business and/or employees

b.  Impacts small businesses

c.  Impacts jobs or occupations

d.  Impacts California competitiveness

e.  Imposes reporting requirements 

f.  Imposes prescriptive instead of performance 

g.  Impacts individuals 

h.  None of the above (Explain below):

If any box in Items 1 a through g is checked, complete this Economic Impact Statement.  
If box in Item 1.h. is checked, complete the Fiscal Impact Statement as appropriate.

3.  Enter the total number of businesses impacted: 

Describe the types of businesses (Include nonprofits):

Enter the number or percentage of total 
businesses impacted that are small businesses: 

4.  Enter the number of businesses that will be created: eliminated:

Explain:

 5.  Indicate the geographic extent of impacts: Statewide

Local or regional (List areas):

Describe the types of jobs or occupations impacted:

and eliminated:6.  Enter the number of jobs created: 

7.  Will the regulation affect the ability of California businesses to compete with 
other states by making it more costly to produce goods or services here? YES NO

If YES, explain briefly:

PAGE 1

Over $50 million 

Between $25 and $50 million

Between $10 and $25 million

Below $10 million

estimates that the economic impact of this regulation (which includes the fiscal impact) is: 
(Agency/Department)

[If the economic impact is over $50 million, agencies are required to submit a Standardized Regulatory Impact Assessment 
as specified in Government Code Section 11346.3(c)]

2.  The

Fish and Game Commission David Thesell 916 902-9291fgc@fgc.ca.gov

Amend Sections 5.75(c) and (d), and 27.85(c), T.14 CCR re: Striped Bass Harvest Size Limits

No new private sector costs are  incurred, only affects size limits with no 
change to take limits. 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

4.  Will this regulation directly impact housing costs? YES NO

If YES, enter the annual dollar cost per housing unit:  $

Number of units: 

NOYES5.  Are there comparable Federal regulations? 

Explain the need for State regulation given the existence or absence of Federal regulations: 

Enter any additional costs to businesses and/or individuals that may be due to State - Federal differences:  $ 

C.  ESTIMATED BENEFITS   Estimation of the dollar value of benefits is not specifically required by rulemaking law, but encouraged. 

1.  Briefly summarize the benefits of the regulation, which may include among others, the 
health and welfare of California residents, worker safety and the State's environment:

specific statutory requirements, or 2.  Are the benefits the result of: goals developed by the agency based on broad statutory authority? 

Explain:

3.  What are the total statewide benefits from this regulation over its lifetime?   $ 

 D.  ALTERNATIVES TO THE REGULATION   Include calculations and assumptions in the rulemaking record. Estimation of the dollar value of benefits is not 
specifically required by rulemaking law, but encouraged.

1.  List alternatives considered and describe them below. If no alternatives were considered, explain why not:

PAGE 2

3.  If the regulation imposes reporting requirements, enter the annual costs a typical business may incur to comply with these requirements. 
     Include the dollar costs to do programming, record keeping, reporting, and other paperwork, whether or not the paperwork must be submitted.   $ 

4.  Briefly describe any expansion of businesses currently doing business within the State of California that would result from this regulation:

ECONOMIC IMPACT STATEMENT (CONTINUED)
 B.  ESTIMATED COSTS   Include calculations and assumptions in the rulemaking record. 

1.  What are the total statewide dollar costs that businesses and individuals may incur to comply with this regulation over its lifetime?  $ 

a.  Initial costs for a small business:    $ 

b.  Initial costs for a typical business: $ 

c.  Initial costs for an individual:           $

d.  Describe other economic costs that may occur:

Annual ongoing costs:  $

Annual ongoing costs:  $

Annual ongoing costs:  $

Years:

Years:

Years:

2.   If multiple industries are impacted, enter the share of total costs for each industry: 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

E.  MAJOR  REGULATIONS  Include calculations and assumptions in the rulemaking record. 

NOYES1.  Will the estimated costs of this regulation to California business enterprises exceed $10 million? 

If YES, complete E2. and E3  
If NO, skip to E4

Alternative 2:

Alternative 1:

2.  Briefly describe each alternative, or combination of alternatives, for which a cost-effectiveness analysis was performed: 

3.   For the regulation, and each alternative just described, enter the estimated total cost and overall cost-effectiveness ratio:

Cost-effectiveness ratio:  $

Alternative 2:  Total Cost  $

Alternative 1:  Total Cost  $

Regulation:      Total Cost  $

Cost-effectiveness ratio:  $

Cost-effectiveness ratio:  $

PAGE 3

NOYES

4.  Rulemaking law requires agencies to consider performance standards as an alternative, if a 
regulation mandates the use of specific technologies or equipment, or prescribes specific 
actions or procedures. Were performance standards considered to lower compliance costs? 

Explain:

California Environmental Protection Agency (Cal/EPA) boards, offices and departments are required to 
submit the following (per Health and Safety Code section 57005). Otherwise, skip to E4.

NOYES

4. Will the regulation subject to OAL review have an estimated economic impact to business enterprises and individuals located in or doing business in California 
exceeding $50 million in any 12-month period between the date the major regulation is estimated to be filed with the Secretary of State through12 months 
after the major regulation is estimated to be fully implemented?  

The incentive for innovation in products, materials or processes:

The increase or decrease of investment in the State: 

5.  Briefly describe the following: 

The benefits of the regulations, including, but not limited to, benefits to the health, safety, and welfare of California 
residents, worker safety, and the state's environment and quality of life, among any other benefits identified by the agency:

ECONOMIC IMPACT STATEMENT (CONTINUED)

3.  Briefly discuss any quantification issues that are relevant to a comparison 
of estimated costs and benefits for this regulation or alternatives: 

2.  Summarize the total statewide costs and benefits from this regulation and each alternative considered:

Cost:  $

Cost:  $

Cost:  $

Alternative 2:       Benefit:  $

Alternative 1:       Benefit:  $

Regulation:           Benefit:  $

(Attach additional pages for other alternatives)

If YES, agencies are required to submit a Standardized Regulatory Impact Assessment (SRIA) as specified in 
Government Code Section 11346.3(c) and to include the SRIA in the Initial Statement of Reasons. 
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

 A.   FISCAL EFFECT ON LOCAL GOVERNMENT  Indicate appropriate boxes 1 through 6 and attach calculations and assumptions of fiscal impact for the 
current  year and two subsequent Fiscal Years.

FISCAL IMPACT STATEMENT

a.  Funding provided in

b.  Funding will be requested in the Governor's Budget Act of

Budget Act of

 Fiscal Year:

vs.

$ 

, Statutes of

Check reason(s) this regulation is not reimbursable and provide the appropriate information:

a.  Implements the Federal mandate contained in

Court.

Case of:

b.  Implements the court mandate set forth by the 

$ 

Date of Election:

c.  Implements a mandate of the people of this State expressed in their approval of Proposition No.

Local entity(s) affected:

Code;

d.  Issued only in response to a specific request from affected local entity(s).

e.  Will be fully financed from the fees, revenue, etc. from:

Authorized by Section:

f.   Provides for savings to each affected unit of local government which will, at a minimum, offset any additional costs to each;

g.  Creates, eliminates, or changes the penalty for a new crime or infraction contained in

of the

or Chapter 

1.  Additional expenditures in the current State Fiscal Year which are reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

2.  Additional expenditures in the current State Fiscal Year which are NOT reimbursable by the State. (Approximate) 
     (Pursuant to Section 6 of Article XIII B of the California Constitution and Sections 17500 et seq. of the Government Code).

3.  Annual Savings. (approximate)

$ 

4.  No additional costs or savings. This regulation makes only technical, non-substantive or clarifying changes to current law regulations.

5.  No fiscal impact exists.  This regulation does not affect any local entity or program.

6.  Other.  Explain

PAGE 4
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ECONOMIC AND FISCAL IMPACT STATEMENT 
(REGULATIONS AND ORDERS) 

STATE OF CALIFORNIA — DEPARTMENT OF FINANCE 

STD. 399 (Rev. 10/2019) 

B.  FISCAL EFFECT ON STATE GOVERNMENT  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal impact for the current 
year and two subsequent Fiscal Years.

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

It is anticipated that State agencies will:

a.  Absorb these additional costs within their existing budgets and resources.

Fiscal Yearb.  Increase the currently authorized budget level for the 

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any State agency or program.

$ 

4.  Other.  Explain

$ 

1.  Additional expenditures in the current State Fiscal Year. (Approximate)

2.  Savings in the current State Fiscal Year. (Approximate)

3.  No fiscal impact exists.  This regulation does not affect any federally funded State agency or program.

$ 

4.  Other.  Explain

C.  FISCAL EFFECT ON FEDERAL FUNDING OF STATE PROGRAMS  Indicate appropriate boxes 1 through 4 and attach calculations and assumptions of fiscal 
impact for the current year and two subsequent Fiscal Years.

PAGE 5

FISCAL OFFICER SIGNATURE

The signature attests that the agency has completed the STD. 399 according to the instructions in SAM sections 6601-6616, and understands 
the  impacts of the proposed rulemaking. State boards, offices, or departments not under an Agency Secretary must have the form signed by the 
highest  ranking official in the organization. 
AGENCY SECRETARY

Finance approval and signature is required when SAM sections 6601-6616 require completion of Fiscal Impact Statement in the STD. 399. 

DEPARTMENT OF FINANCE PROGRAM BUDGET MANAGER

@

@

@

DATE

DATE

DATE

FISCAL IMPACT STATEMENT (CONTINUED)
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STD. 399 Addendum 

 

Amend Sections 5.75(c) and (d), and 27.85(c) 

Title 14, California Code of Regulations 

Re: Striped Bass Harvest Size Limits 

Background 

Currently, any striped bass 18 inches or greater may be harvested within anadromous 

and marine waters north of Point Conception with a daily bag limit of two fish. The 

proposed regulation change would impose a slot limit within these waters whereby only 

striped bass from 18 to 30 inches total length would be available for harvest in the sport 

fishery, with no proposed change to the bag limit.  

Striped bass are native to the East and Gulf Coasts of North America and were 

introduced to San Francisco Bay in 1879. A commercial fishery was established in the 

San Francisco Bay area by the late 1880s but closed in 1935. Prior to 1956, fishing 

regulations generally included a 12-inch minimum length limit (MLL) and a five fish daily 

bag limit. From 1956-1981 the MLL increased to 16 inches with a daily bag limit 

reduction to three fish. In response to declines in legal–size striped bass in the 1970’s 

and at the request of anglers, the California legislature established a short–lived Striped 

Bass Management program in 1981, which included stocking striped bass in California 

rivers using private and state-run hatcheries. In the same year, striped bass regulations 

were further restricted to an 18-inch MLL and a daily bag limit of two fish, which remain 

in effect today.  

The Striped Bass Management Plan ended in 2004 due to increases in the striped bass 

population and concern over the impact of striped bass predation on native fish species. 

In 2020, the Fish and Game Commission (the Commission) committed to sustain 

striped bass populations in support of a recreational fishery.   

The Nor-Cal Guides and Sportsmen’s Association (NCGASA) submitted a regulation 

change proposal to the Commission on August 1, 2022 (Tracking number [TN] 2022-

12). The proposal was to change the MLL from 18 inches to 20 inches and impose a 

maximum size of 30 inches. The stated goals were:  

• To protect the species by increasing the minimum length to allow more fish to 

mature and successfully spawn prior to harvest and  

• To protect the larger fish that tend to be the best spawners and are becoming 

increasingly rare in the fishery  

The Department of Fish and Wildlife (the Department) examined the necessity of the 

proposed changes and developed a report, California Department of Fish and Wildlife 

Evaluation of NCGASA Proposed 20-30 Inch Harvest Slot Limit (HSL) for Striped Bass. 

On September 12, 2024, the Department provided the Wildlife Resources Committee 
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with a presentation of the report’s findings. The Department supported an 18-30-inch 

HSL because it would benefit anglers by creating a trophy fishery and increasing total 

catch.   

The Department is proposing changes to the following regulations in Title 14, CCR:  

• Amend Section 5.85 Striped Bass, subsection (c)  

o Add the maximum size limit of 30 inches.  

o Add reference to the section defining anadromous waters.  

o Amend text to replace references to “minimum size limit” to “harvest size 

limit”.  

• Add Section 5.85 Striped Bass, subsection (d)2  

o Add section that specifies that in non-anadromous waters not mentioned 

in 5.75(d)1, a minimum size of 18 inches total length and a harvest bag 

limit of 2 applies.   

• Amend Section 27.85 Striped Bass, subsection (c)  

o Add the maximum size limit of 30 inches.  

o Amend text to replace references to “minimum size limit” to “harvest size 

limit”.  

Economic Impact Statement 

A. Estimated Private Sector Costs Impacts 

Answer 1: h. None of the above (Explain below): 

The Commission is not aware of any private sector cost impacts that a representative 

private person or business would necessarily incur in reasonable compliance with the 

proposed action. The proposed changes provide changes to existing regulations 

regarding the size limits for taking striped bass that have the goal of expansion of the 

resource, without changing fishing opportunities via changes to take limits and thus, the 

prevention of adverse economic impacts. These changes are not anticipated to change 

the level of fishing activity enough to affect the demand for goods and services related 

to striped bass sport fishing enough to impact the demand for labor, nor induce the 

creation of new businesses, nor eliminate or induce the expansion of businesses in 

California. 

Fiscal Impact Statement 

A. Fiscal Effect on Local Government 

Answer 5. No fiscal impact exists. This regulation does not affect any local entity or 

program. No reimbursement is required by this act pursuant to Section 6 of Article XIII B 

of the California Constitution. 

B. Fiscal Effect on State Government 
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Answer 3. No fiscal impact exists. This regulation does not affect any State agency or 

program.  The Department program implementation and enforcement are projected to 

remain the same with a stable volume of fishing activity. 

C. Fiscal Effect on Federal Funding of State Programs 

Answer 3. No fiscal impact exists. This regulation does not affect any federally funded 

State agency or program. 
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Presentation Overview

• Background on Petition TN 2022–12

• Review Striped Bass Policy

• Biology of Striped Bass

• CDFW petition evaluation

• Outreach efforts

• Evaluation conclusions

• Wildlife Resources Committee Outcomes

• Recommendation

• Timeline

Photo Credit: Erin Ferguson
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Petition Background
• Who – Nor-Cal Guides and Sportsman's Association (NCGASA) submitted 

a petition on August 1, 2022 (TN 2022–12) proposing to implement a 

Striped Bass (SB) harvest slot limit (HSL) of 20-30 inches for inland 

anadromous and marine waters.

• Why - NCGASA stated goal:

o To protect the species by increasing the minimum length to allow 

more fish to mature and successfully spawn prior to harvest and 

o To protect the larger fish that tend to be the most prolific spawners 

and are becoming increasingly rare in the fishery

o 20–30 inches was what the majority of the SB fishing organizations and 

angling community contacted by NCGASA from Monterey to Yuba 

City were in agreement for socio economics and food for fishing 

families (J. Stone, NCGASA President)
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FGC Striped Bass Policy
I. The Department of Fish and Wildlife shall monitor and manage the 

striped bass fishery…consistent with Commission policy that the 

Department emphasize programs that ensure, enhance, and prevent 

loss of sport fishing opportunities.

II. The Department shall… strive to maintain a healthy, self-sustaining 

striped bass population in support of a robust recreational fishery. 

…the Department shall work with relevant stakeholders, organizations, 

and the public to develop appropriate objectives to achieve these 

broad aims.

III. The Department shall work toward these goals through any 

appropriate means. Such means may include actions to help 

maintain, restore, and improve habitat beneficial to striped bass…

  and assess the status and population of striped bass in the Delta.
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Striped Bass (Morone saxatilis)

• Native to East Coast, introduced into San Francisco Bay in 1879
• Anadromous

• Utilize freshwater/marine habitats
• Highly migratory

• Long-lived
• Up to 30 years

• Maturation
• Females: age 4-5 (22-24 inches)

• Broadcast spawners
• Opportunistic predators

• Insects, fishes, crustaceans
• Cannibalistic

• Popular Year-round Fishery
• Ocean, bays, rivers, and lakes
• 18-inch minimum length limit (MLL); 2 fish daily bag limit

Wildlife.ca.gov – Striped Bass Fishing Map

5



CDFW Petition Evaluation*

• Public Input

• Population and Fishery Trends:

o Existing fisheries monitoring data

o Marine and Inland Creel survey data

• Population and fishery impacts of regulatory 

changes 

• Atlantic States SB regulations

• Predation evaluation

* Comprehensive Evaluation w/ appendices 
submitted to FGC as supplemental documents 

Photo Credit: Dylan Stompe
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Tribal Outreach

• Tribal Notification Letter

• Sent March 11, 2025

• Tribal Resources Committee

• Update May 7, 2025

• CDFW received several 
requests to provide updates on 
progress and developments Photo Credit: Jeremy Taylor
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General Public Input

Angler Preference Questionnaire (July – October 2022)

• Purpose – Better understand anglers’ sentiments about the SB fishery

• Questionnaire vetted for bias and leading language

• Distributed through email and social media

• Available in 7 languages 

• English, Spanish, Tagalog, Traditional/Simplified Chinese, Russian, 

Vietnamese)

• ~26,500 responses

Joint Public Town Hall Meeting (August 2022)

• Purpose – Discuss proposed NCGASA petition and CDFW’s evaluation plan

• Well Attended - 50 in-person and 100 virtual participants

• Majority of commenters supported the proposed petition

Wildlife Resources Committee Meetings (2022, 2024, 2025)
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Questionnaire Results
26,410 Total responses:

• 18,751 respondents fish for SB

• 7,659 did not fish for SB

Brief results: 

• 71% support current minimum length limit (MLL)

• If given the option

• 54% would not change the MLL

• 28% would either lower or have no limit

• Trophy fish

• 64% in favor of catch-and-release trophy fishery

• Variable sizes proposed:

• 30 inches (26%)

• 36 inches (15%)

• ≥ 40 inches (21%)

Photo Credit: Shawn Simkins
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SB Population Trends
• There is limited monitoring data for SB in CA, restricting the Department’s 

ability to accurately estimate population and size class abundance

• Juvenile abundance monitoring has shown a declining trend in recruitment

• Adult abundance estimates have declined from historic estimates but 

appear to have stabilized at considerably lower levels over the past few 

decades

• Primary source of adult data is derived from recreational angler data 

collected in our Marine and Inland Creel programs.

• Fishery metrics such as effort, catch, harvest, and size of the catch can 

be estimated; 

• However, size ranges observed in the fishery may not be 

reflective of size class distribution or abundance in the population
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SB Fishery Trends

1991-2022 Creel Data (fishery dependent surveys)

• Angling effort targeting Striped Bass has not significantly changed 

• Catch and Catch-per-unit-effort (CPUE, Fig. a) have significantly increased 

• Harvest has not significantly changed over time

• Number of SB released over time has significantly increased

• Mean size of SB harvested has not significantly changed (~23 in; Fig. b)

Figure a Figure b
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Slot Limit Comparison

Approach: Evaluated how the following metrics would change in response 

to implementing a 20-30-inch HSL (proposed), 18-30-inch HSL (alternative), 

or 28-35-inch HSL (conservative) regulation:

o Stock Conservation:

▪ Probability of recruitment overfishing

▪ Proportion of fecundity contribution from older females (>10 years)

o Fishery: 

▪ Total catch, total harvest, and trophy-size (> 30 inches) catch

Data: Input parameter data informed by multiple data sources, published 

values, and life-history theory
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Benefits of 18-30-inch HSL

• The model evaluation concluded that an 18-30-inch HSL would 

provide the best balance between angler opportunity and 

biological benefits 

• Probability of recruitment overfishing decreased compared to the 

18-inch MLL 

• Reproductive contributions from older (thus larger) females increase

• Predicted increase in both overall and trophy catch 

• Many anglers already report catch-and-release practice for large SB

• 64% of questionnaire respondents were in favor of a catch-and-

release trophy fishery
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Uncertainties and Additional Considerations
• Based on the details outlined in the evaluation, 

it is unknown how environmental conditions 

(flow, temperature, water quality, etc.) 

constrain SB population growth

• Implementing a slot limit will also apply 

to spear fishing regulations, which may result in 

illegal take and mortality of SB >30 inches

• Lack of funding prevents current SB adult 

population monitoring to measure the 

effectiveness or impact of a regulation 

change

Photo Credit: Wildlife.ca.gov
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WRC Outcomes

• CDFW presented an overview of the petition 

evaluation at the September 12, 2024 WRC 

meeting 

• CDFW recommended either “no change” or 

could support an 18-30-inch HSL

• NCGASA, associated SB groups, and science 

advisor confirmed support of the 18-30-inch 

slot limit as recommended by CDFW

• WRC recommended moving an 18-30-inch 

proposal for discussion with the Fish and 

Game Commission

Photo Credit: Central 
Valley Angler Survey
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Recommendation
• Proposed Regulation Change

o 18-30-inch harvest slot limit

o Season - All year (current), Daily bag limit – 2 fish (current)

o No changes to methods of take outlined in T14 CCR §7.00, §7.40, 

§7.50 (Inland) and T14 CCR §27.85 (Ocean)

o Includes spearfishing outlined in T14 CCR §2.30 (Inland) and T14 

CCR §1.76 (Ocean)

• Geographic Range Includes:

o Central Valley and Coastal Anadromous Waters and Ocean, Bays 

and Estuaries north of Point Conception

• Excludes:
o Non-anadromous inland Lakes, Reservoirs, streams/rivers, including 

CV Aquaduct and Ocean, Bays and Estuaries south of Point 

Conception
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Timeline

• Notice – June 12, 2025

• Discussion – August 13, 2025

• Adoption – October 8, 2025

Photo Credit: Dylan Stompe
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Questions | Contact
18

Photo Credit: Central Valley Angler Survey

Jonathan Nelson

Environmental Program Manager

CDFW Fisheries Branch

StripedBass@wildlife.ca.gov
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Striped Bass Fishery Background 

Native to the East and Gulf Coasts of North America, Striped Bass (Morone 

saxatilis) were introduced to Pacific waters in 1879 when 132 individuals were 

planted in San Francisco Bay (Scofield 1930). After one additional fish transfer in 

1882 (Smith 1895), a commercial fishery was established in the San Francisco Bay 

area by the late 1880s (Hart 1973). To protect the increasingly popular sport 

fishery, the commercial Striped Bass fishery closed in 1935. Prior to 1956, fishing 

regulations generally included a 12–inch minimum length limit (MLL) and a five 

fish daily bag limit. From 1956–1981 the MLL increased to 16 inches with a daily 

bag limit reduction to three fish (Stevens and Kohlhorst 2001). In response to 

declines in legal–size Striped Bass in the 1970’s (Kohlhorst 1999) and at the 

request of anglers, the California legislature established a short–lived Striped Bass 

Management program in 1981, which included stocking Striped Bass in 

California rivers using private and state–run hatcheries. In the same year, Striped 

Bass regulations were further restricted to an 18–inch MLL and a daily bag limit of 

two fish, (14 CCR 5.75; 14 CCR 27.85) which remain in effect today.  

The Striped Bass Management Plan was terminated in 2004 due to observed 

increases in the Striped Bass population and growing concern over the impact 

of Striped Bass predation on native fish species (SB 692, 2003). In 2020, the Fish 

and Game Commission unanimously adopted an amendment to the Striped 

Bass policy that eliminated a numeric target for population size and replaced it 

with a broader commitment to sustain Striped Bass populations in support of a 

robust and self-sustaining recreational fishery (FGC 2020). 

Summary of Proposed Regulation Change Petition 

The Nor–Cal Guides and Sportsmen’s Association (NCGASA) submitted a 

regulation change proposal to the Fish and Game Commission on August 1, 

2022 (Tracking number [TN] 2022–12). The proposed regulation change would 

impose a slot limit within anadromous and marine waters whereby only Striped 

Bass from 20 to 30 inches would be available for harvest in the sport fishery, with 

no proposed change to the bag limit. Currently, any Striped Bass 18 inches or 

greater may be harvested within anadromous and marine waters with a daily 

bag limit of two fish. The NCGASA–proposed Striped Bass regulation change did 

not consider or propose any changes to the current bag limit, season, or 

geographic range. 
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The NCGASA stated need for the proposed shift from 18 to 20–inch minimum 

harvest length:  

“This will allow more opportunity (at least one more year) for females to spawn 

after initial maturity (which is around 18 inches). It would also protect any unripe 

Striped Bass (male or female) that fall between 18 to 20 inches from harvest.” 

(M. Smith, personal communication, November 1, 2022). 

The NCGASA stated need for the proposed 30–inch maximum harvest length:  

“This will allow protection to the most fecund female spawners and contributes 

to increased spawning success of the population.” (M. Smith, personal 

communication, November 1, 2022). 

Communication between NCGASA and the California Department of Fish 

and Wildlife (Department) 

Since petition TN 2022-12 was submitted, the Department has met with NCGASA 

and their scientific advisors multiple times. The meetings and email 

correspondences helped to clarify desired short- and long-term Striped Bass 

fishery outcomes and share available data so that the Department could fairly 

and accurately evaluate the contents of the petition on its face, as well as the 

intent of the petitioner. Through those discussions the Department also tracked 

these additional comments from the petitioner. 

Additional comments from NCGASA: 

• “The Striped Bass population is in desperate trouble at each life stage. The 

population is collapsing and is no longer viable,” (Page 2, TN 2022–12). 

• “Current regulations allow for the removal of female Striped Bass before 

they reach sexual maturity as well as removal of the largest females from 

the system,” (Page 3, TN 2022–12). 

• “20 inches may not be ideal for protecting reproductive females (that 

would be 24 or 26 inches) but it is an initial starting point that balances at 

least one more year toward maturity and maintains recreational angler 

opportunity. We are open to adjusting the lower slot upwards in a phased 

approach as populations sizes gradually increase.” (M. Smith, personal 

communication, November 1, 2022). 
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• “20–30 inches was what the majority of the Striped Bass fishing 

organizations and angling community contacted by NCGASA from 

Monterey to Yuba City were in agreement to for socio economics and 

food for fishing families.” (J. Stone, personal communication, November 1, 

2022). 

Evaluation Summary 

The Department received and evaluated a regulation change petition (TN 

2022–12), whereby if implemented, would impose a Harvest Slot Limit (HSL) of 20–

30 inches on Striped Bass in marine and anadromous waters. The Department 

evaluated if the Striped Bass population warrants further protection through 

changes to current angling regulations, and if the proposed HSL would produce 

the biological and fisheries improvements desired by the petitioners.  

Within Striped Bass native ranges, Atlantic states have adopted various 

combinations of regulatory practices to meet their management goals (Figure 

15, ASMFC 2022). Examples include various harvest slot ranges, split slot limits, 

seasonal and geographic regulations, changes to bag limits, gear restrictions, 

and others. The petition only requested a specific HSL and did not include 

alternative HSL options or other considerations such as changes to season, bag 

limit, or geographic range; therefore the Department’s evaluation is focused on 

the proposed 20–30–inch HSL and does not include evaluation of these other 

factors. The Department gathered available data from inland and marine creel 

surveys, juvenile and adult abundance surveys, and a Striped Bass Angler 

Preference Questionnaire. Additionally, modeled population and fishery 

responses under the current 18–inch MLL regulation were compared to the 

proposed 20–30–inch HSL and an alternative 18–30–inch HSL that maintains the 

current 18–inch MLL.  

The Department could support a regulation change for Striped Bass, including a 

HSL, if it were determined that the population warranted further regulatory 

protections or that regulatory protections would improve the angler experience. 

Harvest slot limits can provide effective population and fisheries benefits such as 

increased productivity, population growth, reduced overfishing, and trophy 

fisheries. Harvest slot limits are best determined using species–specific biological 
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metrics, population dynamics, consideration of environmental influences, 

impacts to fisheries participants, and management goals and objectives.  

Relative to the current MLL, a HSL is estimated to decrease the risk of recruitment 

overfishing, defined as exploitation at a rate beyond stock replacement 

(Goodyear 1980, Mace and Sissenwine 1993) (Figure 13a). Therefore, 

implementation of an HSL may result in increased Striped Bass population 

growth if carrying capacity is not constrained. Population model simulations 

resulted in a 53% probability of recruitment overfishing (i.e., probability of a 

spawner potential ratio [SPR] < 0.35; Figure 13a) under the current 18–inch MLL, 

suggesting that the current regulation may not be adequate for long–term 

population sustainability and growth. Under an 18–30–inch and 20–30–inch HSL, 

model simulations resulted in a decreased risk of recruitment overfishing by 14% 

and 19%, respectively (Figure 13a), indicating that a harvest slot may improve 

recruitment success. 

Population model simulations resulted in a higher proportion of fecundity 

contribution from older (age 10+) females under HSLs compared to the current 

MLL (Figure 13b), which may have positive implications on recruitment for 

Striped Bass. However, there was no difference in this metric between the 18–30–

inch HSL and the 20–30–inch HSL. Thus, it is unlikely that raising the lower limit from 

18 to 20-inch (while maintaining the 30–inch upper limit) will have substantial 

impacts on reproductive output.  

Relative to the current MLL, the evaluated 18–30 inch and 20–30–inch HSL 

regulations resulted in similar improvements to catch and trophy–sized catch 

(Figure13e-f), but harvest was substantially lower under the 20–30–inch slot (21%; 

Figure 13d). Population model simulations resulted in 13% lower harvest under 

the proposed 20–30–inch HSL compared to the 18–30–inch HSL.  
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Prioritizing harvest numbers above other fishery objectives (e.g., increased 

catch, size of catch, fishing opportunities, angler satisfaction, etc.) is best 

supported by the current 18–inch MLL or implementing a wide harvest slot that 

encompasses the majority of sizes that are vulnerable to catch modeled for the 

recreational fishery. If the management objective is to enhance recreational 

fishing opportunities in the form of catch numbers, HSLs better achieve this goal 

compared to the current MLL. Possibly the most realized benefit of HSLs in terms 

of catch comes in the form of catch size, as HSLs produced substantially higher 

numbers of trophy–sized catch compared to the current MLL (Figure 13f). Thus, 

HSLs can provide multiple benefits to the angler experience, including higher 

catch rates and improved quality of catch (as defined by fish size). If the fishery 

objective is to be more protective and increase spawning opportunity, then the 

HSL needs to be set to minimize harvest of the most abundant spawning size 

classes, which will inherently decrease harvest opportunity.  

As stated above, the focus of this evaluation was to determine if (1) the 

population warrants further protection through changes to current angling 

regulations and (2) to assess if the proposed HSL would produce the biological 

and fisheries improvements desired by the petitioners. While the Department is in 

support of an HSL for the Striped Bass fishery as a concept, available monitoring 

data suggest that the adult population is relatively stable and further protections 

to the population in the form of regulatory changes may not be warranted at 

this time; however, regulatory changes in the form of a slot limit could enhance 

recreational fishing opportunities in both catch numbers and catch size. 

Declines in recruitment to age–0 in the Delta (Figure 8) suggests some level of 

reduced spawning and/or recruitment success, though recent abundance 

estimates (2011–2016) imply relative stability in the adult (> 18 inches TL) 

population.  

Recent abundance estimates calculated using the combined inland and 

marine harvest estimated from the Central Valley Angler Survey (CVAS) and the 

California Recreational Fisheries Survey (CRFS) creel surveys, as well as harvest 

rate from tag returns, resulted in an average of 1,157,275 legal–sized (> 18–

inches TL) Striped Bass estimated from 2011–2016. Relative measures of angler 

catch/harvest of adult Striped Bass collected in the CVAS also suggest stability in 

the adult (> 18 inches) population. Angler effort targeting Striped Bass has not 

significantly changed during 1991–2016, however, angler catch-per-unit-effort 

(CPUE) has increased significantly over the same period (Figure 2). Data 

collected from Commercial Passenger Fishing Vessels (CPFV) during 1995–2020 
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also indicate that CPUE has significantly increased over time (Figure 3). The 

average size of Striped Bass harvested by anglers has not changed significantly 

over time (Figure 5). However, length data on fish released was not historically 

recorded, and thus it is possible that the size of fish released in the fishery has 

changed over time. 

Despite evidence of stability in the adult population, the Department is not 

opposed to implementing a HSL to benefit the angling experience. However, 

our evaluation has concluded that a 20–30–inch HSL, as proposed by petitioners, 

may not be adequate in meeting the petitioner's stated fishery and population 

objectives.  

The Department does not support increasing the MLL from 18 to 20 inches 

because it would likely not produce the biological or fisheries responses 

described in the petition.  

One of the stated desires of the petitioners is to protect the earliest spawners. 

The Department has determined that increasing the current MLL from 18 to 20 

inches fails to provide sufficient protections to sexually mature female Striped 

Bass and would not provide the fisheries response sought. The potential for 

increased population fecundity contributed by mature females between 18 and 

20 inches is negligible based on the percentage of female maturity in that size 

and age range. Females are roughly 3 years old at 18–20 inches. Literature on 

the fecundity and maturity of Striped Bass on the West Coast suggests that most 

females mature between ages 4 and 5 when they are around 22–24 inches, and 

nearly all females are mature by age 6 when they are approximately 27 inches 

(Collins 1982, Raney 1989, Scofield 1930). In Atlantic stocks, recent studies have 

found less than 10% of individuals mature at age 3 (Brown et al. 2024), and stock 

assessments for Atlantic Striped Bass use a sexual maturity of 0% for age–3 

females in population models (ASMFC 2014, ASMFC 2022).  

To incorporate natural variation in age–at–maturation in our population model 

of West Coast Striped Bass, we set the mean length at maturation for females at 

22.8 inches with a 95% probability between ~ 20–26 inches (Appendix A2f). There 

was no difference in the proportion of fecundity contributed by older females 

when comparing the model simulations between the proposed 20–30–inch HSL 

inch to the alternative 18–30–inch HSL (Fig. 13b). In other words, increasing the 

lower limit from 18 to 20 inches does not translate into an increase in egg 

contribution by older fish. This is important for population persistence considering 

energy investment into individual offspring changes with female size, such that 
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larger fish produce offspring that are greater in size and number compared to 

smaller fish (Lim et al. 2014). This can have implications on recruitment success, 

as larger offspring are less vulnerable to size–dependent mortality and therefore 

typically experience higher survival rates (Conover and Schultz 1997). The 

difference in the probability of recruitment overfishing (probability of SPR < 0.35) 

under an 18–30–inch HSL vs 20–30–inch HSL was relatively small (5%; Figure 13a), 

suggesting that recruitment gains under each lower limit are similar. 

It is estimated that harvest would decrease by 21% under a 20–30–inch HSL 

compared to the current 18-inch MLL (Fig. 13d). This may have an outsized 

impact on disadvantaged communities that utilize Striped Bass for sustenance. 

Additionally, increasing the MLL to 20 inches is not supported by the angling 

public contacted through an electronic questionnaire distributed by CDFW (n = 

18,751). The Striped Bass Angler Preference Questionnaire indicated that 71% 

supported the current 18–inch MLL. Data from inland and marine creel surveys 

indicate that Striped Bass CPUE, size of the catch, and harvest have been stable 

for decades, and both fisheries have seen an increase in the number of 

released Striped Bass. 

Increasing the MLL from 18 to 20 inches will likely minimize potential population 

benefits due to an increase in discard mortality. Discard mortality (i.e., release 

mortality) can be high (Table 2.3), especially during unfavorable environmental 

conditions such as elevated water temperatures, which are common as climate 

change increases the severity and frequency of drought conditions in California. 

Discard mortality rates for California Striped Bass fisheries are not currently 

monitored; however, the Department’s Central Valley Angler Survey 

qualitatively observes an increase in moribund Striped Bass during late–spring 

through summer when water temperatures are elevated. Mortality rates of 

discarded Striped Bass are well documented in Atlantic Coast recreational 

fisheries (see Appendix 2.1.2).  
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CDFW is supportive of an upper HSL to support a trophy fishery but has not 

determined if 30 inches is the most appropriate size. 

The upper 30–inch HSL proposed by the petitioner was not determined based on 

biological evidence or supporting scientific data, but instead informed by 

angler preference in the Striped Bass fishing organizations and angling 

communities contacted by petitioners. The narrow focus of the current 

evaluation precluded additional analysis of what the most biologically 

appropriate HSL, or combination of regulatory strategies (as observed in the East 

Coast regulations), would be best to meet the goals of both the Department 

and the petitioners.  

While it would be prudent to compare additional HSLs, the Department could 

support an upper HSL of 30 inches (as proposed by petitioners) to create 

opportunity for a trophy fishery. Results from the Striped Bass Angler Preference 

Questionnaire indicate that 63% of respondents were supportive of a catch–

and–release trophy Striped Bass fishery. ‘Trophy’ size was also defined as ≥ 30 

inches by most respondents in that survey). Based on the creel surveys, a 30–

inch upper HSL would likely not have substantial impacts on harvest patterns. 

Creel data indicate that reported harvest of fish > 30 inches is low and many 

anglers informally report to creel clerks that they currently release larger fish for 

various reasons. Based on model results, implementing an upper slot limit of 30 

inches with the current 18–inch MLL only decreased estimated harvest by 

approximately 8% (Figure 13d).  

In concept, an upper HSL of 30 inches could be more protective of the female 

spawning biomass and may contribute to increased recruitment. Model 

simulations resulted in an 8.1% increase in the proportion of fecundity 

contributed by older fish under both evaluated HSLs (20-30 and 18–30 inch) 

compared to the current 18–inch MLL (Fig. 12b). However, a number of factors 

could minimize the expected recruitment response resulting from a 30-inch HSL. 

Anglers harvest a very low proportion of > 30–inch fish (< 6%; Figure 6 and Figure 

7 ), and the Department lacks the data necessary to determine if this 

observation is driven by (1) anglers choosing to release larger fish, (2) low 

abundance of > 30–inch fish in the population, (3) larger fish being less 

vulnerable to catch in the fishery (see Appendix section 2.1.3), or (4) a 

combination of these factors.  
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Decreasing the upper slot limit (< 30 inches) may be necessary to be more 

protective of the greatest proportion of the female spawning biomass. 

Regardless, for significant spawning and recruitment gains to be realized, the 

benefit would likely come at the cost of harvest opportunity. With these 

considerations in mind, additional analysis would be necessary to determine if 

30 inches is the most efficient upper HSL in terms of maximizing stock 

conservation gains while minimizing impacts to the fishery (i.e., loss of catch or 

harvest opportunity).  

Implementation of a harvest slot may necessitate removal of spearfishing as a 

method of take for Striped Bass. 

It is common to allow spearfishing for fish species with MLLs based on the 

assumption that anglers can visually estimate if a fish is larger than the minimum 

size. It becomes extremely difficult, if not impossible, for an angler to accurately 

visually estimate the size of a fish that has a minimum and maximum size limit. In 

addition, the lethal nature of a speargun would make it impossible to release a 

fish in good condition if outside the harvest slot. This can result in illegal harvest if 

retained and put the angler at risk; or the angler releases a moribund fish that 

can no longer contribute to future spawning and catch, which is counter to the 

purpose of the HSL. Additionally, the release of a moribund fish is considered 

wanton waste of fish by definition in regulation. California currently does not 

allow spearfishing take for any species with a harvest slot limit, however, a few 

regions on the East Coast allow take by spear where Striped Bass have slot limits 

(Figure 15). 

Based on available data in California, there is insufficient evidence to support 

that Striped Bass predation is a primary contributor to declining salmonid and 

smelt populations.  

Observations of salmonids in Striped Bass stomachs vary by life stage and 

season, but overall remains relatively low (Stevens 1966, Michel et al. 2018, 

Stompe et al. 2020, Peterson et al. 2020, Brandl et al. 2021). An extensive review 

of literature pertaining to Striped Bass predation in the Sacramento– San 

Joaquin River Delta suggests that sub–adult size classes are more likely to 

encounter and consume native fish due to their longer Delta and freshwater 

residency and more optimal predator–to–prey ratio (PPR) (see Appendix 3).  
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While older (larger) Striped Bass consume more prey on an individual basis, total 

consumption is often greater for sub–adults compared to adults due to a higher 

abundance of younger (smaller) fish (Loboschefsky et al. 2012). It is likely that 

smaller sub–adult Striped Bass (ages 1 and 2) that are present year–round and 

have a wide geographic distribution in the Delta and Central Valley rivers have 

more opportunity to contact native fish species. A shift in MLL from 18 to 20 

inches may contribute to an increase or shift in predation habits for Striped Bass 

between 18 and 20 inches. 

The majority of larger Striped Bass (> 21 inches, Dorazio et al. 1994) are migratory, 

spend less time in the freshwater environment, and are less likely to target 

smaller sized prey due to PPR. There may also be a contingent of large Striped 

Bass that are freshwater residents, posing some constant, yet unquantified, level 

of predation pressure. Establishing an upper HSL at 30 inches will not likely have 

a noticeable impact on predation of juvenile salmonids and smelt due to (1) 

PPR, (2) high variation in the size of prey consumed, and (3) little evidence of 

prey specialization. 

Department Recommendation 

The Department does not recommend a 20–30–inch HSL as proposed in the 

petition. The Department recommends maintaining the current 18–inch MLL 

regulation and is supportive of establishing an upper HSL. Modeling suggests a 

30-inch upper limit could result in decreased risk of recruitment overfishing (and 

thus stock conservation benefits) and increased catch and trophy fishing 

opportunity, but it cannot confirm if 30 inches is the most appropriate size due to 

the narrow scope of the current analysis. While there is public support for 

maintaining the 18–inch MLL (71% or respondents) and establishing a catch–

and–release trophy fishery (64% of respondents), the highest percentage of 

respondents supported no change in harvest regulations (54% of respondents) in 

the Striped Bass Angler Preference Questionnaire. Creel data suggest that the 

Striped Bass fishery in California is currently stable, and the current regulations 

are not contributing to perceived population declines; however, modeling 

results suggest that the current 18-inch MLL on its own may not be adequate for 

long-term population stability and growth.  
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The Department will continue to support harvest opportunity for anglers as long 

as the available data reflect trends that are in line with the guidance laid out in 

the Fish and Game Commission Striped Bass Policy. In the absence of additional 

funding, monitoring, and staffing that would be necessary to conduct a more 

comprehensive, multifaceted approach to determine the most effective 

angling regulation, the Department believes there could be some benefit to the 

Striped Bass fishery by implementing a HSL and could support a HSL of 18-30 

inches. 

Scientific Evaluation of Striped Bass Fishery 

Evaluation of the health and performance of a fishery includes understanding 

angler usage and participation, appropriate regulatory tools to control the 

impact of recreational angling on fish stocks, biological fisheries metrics, and 

how these factors relate to management objectives and realized fisheries 

responses. In order for regulatory tools, such as daily bag and size limits, to be 

effective, responses in angler effort must be reliably estimated relative to 

regulatory adjustment or management objectives. However, predicting angler 

effort responses to regulatory adjustment is difficult because responses depend 

on many factors, including the structure of prevailing and proposed regulations 

and the drivers of angler behavior (Carr–Harris and Steinback 2020). While 

quantitatively accounting for angler effort responses in fishery outcomes was 

beyond the scope of this evaluation, data on angler preference and sentiment 

regarding the current fishery and alternative regulations were considered 

alongside biological fisheries metrics.  

Female spawning stock biomass is a metric of stock performance that is often 

relied on in fisheries management. Understanding the biological consequences 

of alternative harvest size restrictions such as minimum length limits, harvest bag 

limits, harvest slots (minimum and maximum length limits), and protected harvest 

slots is important in preventing recruitment overfishing, a condition in which the 

spawning stock is depleted to a level at which future recruitment declines 

strongly (Allen et al. 2013). In practice, harvest slot policies have been proposed 

as alternatives to minimum length regulations in some recreational fisheries 

because they are more likely to preserve natural age structures, positively affect 

spawning and recruitment potential, increase total harvest and trophy catch 

numbers, and reduce risk of population decline (Arlinghaus et al., 2010, Koehn 

and Todd, 2012, Ayllón et al., 2019). The Department must evaluate if the Striped 
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Bass population is at risk of recruitment overfishing under current regulations, as 

well as weigh stock conservation outcomes against fishery objectives under 

alternative length–based harvest scenarios. 

The Department’s scientific evaluation of the Striped Bass fishery contains a 

summary of the Department’s public outreach efforts in the form of results from 

the Striped Bass Angler Preference Questionnaire, proceedings from a town hall 

meeting, Striped Bass angling regulations from their native range of the Eastern 

United States, and assessments of available Department data sets (inland and 

marine creel surveys and juvenile and adult abundance monitoring). 

Additionally, the Department has leveraged current and historic data, literature, 

and life history modeling tools to inform an age and size–structured population 

model to evaluate potential fishery tradeoffs resulting from changes in harvest 

regulations. Lastly, considerations for how changing the current Striped Bass 

fishing regulations may impact native species is reviewed. This information was 

used to inform the Department’s assessment of the necessity, effectiveness, and 

feasibility of implementing a 20–30–inch slot limit in the Striped Bass fishery. 

Public Input 

Understanding angler usage and participation is key to evaluating the health 

and performance of a fishery, as failing to consider angler effort responses can 

result in regulations that are insufficient in meeting intended objectives. (Carr–

Harris and Steinback 2020). In response to the NCGASA proposal, the 

Department developed a Striped Bass Angler Preference Questionnaire and 

hosted a public Town Hall to gather information from the Striped Bass angling 

community on their thoughts about the overall fishery and determine if there 

was a general desire for changes to the Striped Bass fishery. 

Striped Bass Angler Preference Questionnaire  

The questionnaire was sent out electronically to ~1 million angling license holders 

and was available in 71 languages. Prior to distribution, the questionnaire was 

 

1 The initial Striped Bass Angler Preference Questionnaire (APQ) was only distributed in English 

due to the timing aligned with the change of the State of California fiscal year (July 1) and the 

need for renewal of the translation services contract. Upon contract renewal, the survey was 

redistributed (through email and social media posts) in Spanish, Tagalog, Vietnamese, Russian, 

Simplified Chinese, and Traditional Chinese. 
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reviewed by Fisheries Branch managers, the Human Dimensions Unit (who 

reviewed content for bias, leading language, etc.), and final approval was 

given by the Office of Communication and Outreach Branch (OCEO). There 

were 26,410 responses to the questionnaire, of which 18,751 indicated they do 

fish for Striped Bass and 7,659 did not. Briefly, results show that ~71% of Striped 

Bass anglers (11,981 out of 16,875) support the current minimum size for retention 

at 18 inches. When offered options for changing the minimum size limit, 54% of 

responses (8,975 out of 16,621) did not support increasing the minimum size from 

18 inches while ~28% (4,653 out of 16,621) supported either lowering the 

minimum or no minimum at all (Table 1). However, 64% of responses (10,750 out 

of 16,797) supported a catch–and–release fishery for trophy sized Striped Bass 

even if it would require setting a maximum size limit (in effect a slot limit) on 

Striped Bass that could be harvested (Table 2). The definition of a trophy Striped 

Bass varied widely between responses, with 30, 36, and >40 inches reported 

most frequently (Figure 1). Complete results can be found in Appendix 1.  

Table 1. Results from Question 4 in the 2022 Striped Bass Angler Preference 

Questionnaire. Results reflect responses to the question “Would you like to see 

the minimum size limit for harvest of Striped Bass”. 

No 

change 

(%) 

No minimum 

size (%) 

Lower than 18 

inches (%) 

Higher than 18 

inches (%) 

Number of 

Responses 

54 8 20 18 16,621 

Table 2. Results from Question 6 in the 2022 Striped Bass Angler Preference 

Questionnaire. Results reflect responses to the question “Would you support a 

catch and release fishery for trophy sized Striped Bass? This would require setting 

a maximum size/slot limit on Striped Bass”. 

Yes (%) No (%) Number of Responses 

64 36 16,797 
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Figure 1. Figure 1.2 in Appendix 1, 2022 Striped Bass Angler Preference 

Questionnaire Results Summary. Fill–in–the blank responses to what size Striped 

Bass anglers considered a trophy. Data source: 2022 Striped Bass Angler 

Preference Questionnaire. 

Joint Town Hall Meeting 

The Department hosted a joint public town hall meeting with the NCGASA on 

August 24, 2022. The meeting platform was hybrid with the option to attend in–

person at the Fisheries Branch headquarters in West Sacramento or virtually via 

Zoom. The purpose of the meeting was to discuss the regulation change petition 

brought forth by the NCGASA, the Department’s evaluation of the petition to 

date, and allow public questions and comments to the NCGASA and the 

Department.  

The meeting was well attended with approximately 50 members of the public in 

attendance and 100 more attending virtually. Forty–five public comments were 

made at the meeting with 40 commenters supporting the proposed slot limit 

(20–30 inches TL), two commenters opposing the proposed slot limit, and three 

commenters who were neutral on the issue. 
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CDFW Monitoring Studies 

Angler Derived Fishery Data: Creel Surveys 

There is limited monitoring data for Striped Bass in California, restricting the 

Department’s ability to accurately estimate population and size class 

abundance. The Department’s primary sources of recreational angling data are 

collected by our Inland (Central Valley Angler Survey) and Marine (California 

Recreational Fisheries Survey) creel programs. From these programs, fishery 

metrics such as effort, catch, harvest, and size of the catch can be estimated; 

however, the size ranges observed in the fishery may not be reflective of the size 

class distribution or abundance in the population.  

CPUE as a relative measure of abundance, for the purpose of monitoring trends 

in the Striped Bass fishery, can be used when absolute population estimates do 

not exist (Hilborn and Walters 1992, Quinn and Deriso 1999). However, these 

measures are best used in conjunction with population estimates to better 

understand CPUE trends in a broader context (Ward et al. 2013). Hyperstability is 

the “illusion of plenty”, where CPUE is not linearly related to fish density. This often 

occurs when fisheries target aggregations of fish. Catch rates can remain stable, 

while abundance of the population declines (Erisman et al. 2011). Hyperstability 

has been documented in many commercial fisheries and a few recreational 

fisheries (Shuter et al. 1998, Rose and Kulka 1999, Erisman et al. 2011), and is 

often attributed to fish aggregations and changes in gear efficiency in 

commercial fisheries. However, the mechanisms driving hyperstability in 

recreational fisheries can be attributed to improved fishing techniques 

(technology, gear, and bait) and information sharing (social media, etc.).  

Department creel surveys try to account for sampling factors that could 

contribute to hyperstability through their study designs. Sampling occurs over a 

large geographic area, year–round, and applies other randomly selected 

factors (start times, launch locations/ports, sample day, etc.). Building random 

stratification into the study design captures variability in angler effort (spatially 

and temporally), fish distribution and/or seasonality, and the range of angler 

experience (catchability).  

Based on The Department’s Central Valley Angler Survey (CVAS) data, angler 

effort (total angler hours) targeting Striped Bass has not significantly changed 

during 1991–2016, however angler CPUE has increased significantly over the 

same period (Figure 2). Similarly, data collected from Commercial Passenger 



19 

 

Fishing Vessels (CPFV) during 1995–2020 also indicate that Striped Bass CPUE has 

significantly increased over time (Figure 3), providing evidence that fishery 

performance is improving in both fresh and marine waters.  

While CPUE from angler–based surveys have remained relatively stable or even 

increased over time (potential hyperstability), recruitment to age–0 has 

precipitously declined in the Delta (see Juvenile and Adult Monitoring section 

below). However, recruitment to age 3 (size of entry to the fishery) has been 

shown to be strongly density dependent (Figure 4, Kimmerer et al. 2000). This 

may buffer changes in fishable sized Striped Bass from the decline in recruitment 

of age–0 fish. 

 
Figure 2. Average catch of Striped Bass per angler hour. Striped Bass CPUE has 

significantly increased over time (p = 0.001). Data source: CVAS data. 
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Figure 3. Average catch of Striped Bass per angler hour. Data source: CPFV 

Logs. 
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Figure 4. From Kimmerer et al. 2000 Fig 5(A). Young–of–the–year (YOY) index was 

estimated from a combination of Summer Townet Survey, Fall Midwater Trawl 

Survey and the San Francisco Bay Study. Recruits refers to abundance estimates 

of age–3 fish in the Adult Striped Bass Study. 

Catch-per-unit-effort is one metric which is often used to evaluate fisheries 

stability. A declining CPUE may be an indication of overexploitation by 

recreational anglers. While an increasing CPUE may result from improvements in 

fishing technology (lures, fish finders, etc.) that increase anglers’ ability to locate 

and catch fish, and/or may be an indication of an increasing Striped Bass 

population, particularly of sub–adults that are sub–legal size (<18 inches) for 

harvest in the fishery. Evidence of the latter comes from the significant increase 

in numbers of Striped Bass reported as released in both the inland and 

ocean/bay fisheries. Anglers typically report releasing Striped Bass because they 

are 1) practicing catch–and–release fishing, 2) the fish is larger than they find 

desirable, and most commonly 3) because the fish is smaller than what they can 

either legally keep or want to keep. However, angler catch data alone cannot 

be used to assess the status and trends of the Striped Bass population; fishery–

independent population studies and assessments are also needed to address 

these questions. 
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Another metric that can be evaluated for fisheries performance is fish size. An 

indication that a fishery may be in decline is a significant decrease in the size of 

fish harvested. The average size of Striped Bass harvested by anglers has not 

changed significantly over time (Figure 5). Inland harvest from 1998–2016 has 

remained around 23 inches total length (average), while Striped Bass harvested 

in the ocean/bay from 2010–2021 averages around 22 inches. Unfortunately, 

neither inland nor ocean surveys have historically collected size data on fish that 

are reported as released, thus it is possible that the size of fish released in the 

fishery has declined over time. Additionally, creel surveys do not monitor the 

nighttime Striped Bass fishery, so it is possible that there may be a difference in 

the size of Striped Bass harvested during the day when compared to what is 

harvested at night. Currently the Department does not have data to address 

these questions. 

 
Figure 5. The average size of Striped Bass observed in angler catch by the 

Survey. The slope of the trend line is not significantly different than 0 (p = 0.161) 

over the sampling period 1998–2016. Data source: CVAS. 
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Changes to Striped Bass fishing regulations may have unintended consequences, 

such as decreased harvest opportunity. For example, an increase to the 

minimum size for retention may decrease harvest opportunities for all anglers 

and may disproportionately impact disadvantaged communities that rely on 

recreational harvest for food security. In a survey commissioned by the California 

Department of Water Resources (DWR) (Ag. Innovations 2021), 90% of 

disadvantaged community (DAC) respondents indicated that they or their 

families consume fish from the Delta four to five times per week. Striped Bass 

comprised 33% of the catch that DAC anglers reportedly harvested. Currently, 

Striped Bass harvested in the < 20–inch category represents ~20% of the inland 

harvest (as reported by CVAS), and ~9% of the ocean/bay harvest (as reported 

by CRFS). This indicates that Striped Bass anglers are willing to keep smaller fish 

and may already struggle to catch legal–sized Striped Bass (Figures 6 and 7). 

 
Figure 6. Length–frequency distribution of Striped Bass observed in angler harvest 

for Central Valley during 1998–2016. Proposed NCGASA slot limit highlighted in 

blue (74% of reported harvest falls within this range). Data Source: CVAS. 
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Figure 7. Length–frequency distribution of Striped Bass observed in angler harvest 

for Ocean/Bay during 2010–2021. Proposed NCGASA slot limit highlighted in blue 

(87% of reported harvest falls within this range). Data source: RecFIN (CRFS). 

Juvenile Abundance Indices  

Juvenile abundance for Striped Bass inhabiting the Sacramento–San Joaquin 

Delta have been indexed using data collected during the Summer Townet 

Survey (STN, since 1959) and the Fall Midwater Trawl Survey (FMWT, since 1967). 

These surveys sample the pelagic, open–water habitats of the Delta through San 

Pablo Bay and target primarily age–0 fish. Age–0 Striped Bass abundance has 

also been indexed from the San Francisco Bay Study otter and midwater trawls 

(since 1980), which sample benthic and pelagic open–water habitats from the 

confluence of the Sacramento–San Joaquin Rivers to South San Francisco Bay. 

Finally, the UC Davis Suisun Marsh Fish Study (since 1980) also provides a long–

term metric of juvenile abundance for Striped Bass inhabiting the sloughs of 

Suisun Marsh (data available upon request to UC Davis).  

All the above–mentioned surveys have documented some level of decline in 

catch of age–0 or young Striped Bass over their operating history (Figures 8 and 

9). These declines are most drastic in the open water surveys (STN, FMWT, SF Bay 

Study), while the Suisun Marsh Fish Study does not show as steep of a decline 

(Figure 9). The scale of the decline in the open water surveys may be partially 

explained by a lateral shift in distribution away from channel habitats to shoal 
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habitats, which are generally not as well surveyed by the STN, FMWT, and San 

Francisco Bay Study (Sommer et al. 2011). Regardless, the decline in abundance 

amongst all surveys to some degree indicates reduced spawning success and 

recruitment to age–0. 

 
Figure 8. Figure 13 in Malinich et al. 2022. Index values for age–0+ (STN, FMWT) 

and age–0 Striped Bass (SFBS MWT, SFBS OT) from the Summer Townet Survey 

(STN), Fall Midwater Trawl (FMWT) and San Francisco Bay Study (SFBS) midwater 

trawl (MWT) and otter trawl (OT). See Malinich et al. (2022) for description of 

index values. 
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Figure 9. Figure 22 from O’Rear et al. (2022). Catch per unit effort (CPUE) of 

Striped Bass from the Suisun Marsh Fish Study beach seine (BSEIN) and otter trawl 

(OTR) surveys. See O’Rear et al. (2022) for description of CPUE calculations.  

Adult Population Monitoring  

Adult abundance was first estimated in 1969 and continued through the early 

2000s. These estimates relied on tagging and subsequent recapture of tagged 

individuals to generate Lincoln–Petersen population estimates. Estimates show a 

decline from 1.5–2 million adults in the 1960s and 1970s to fewer than 1 million 

adults by the late 1990s (Figure 10a). Similarly, age–3 Striped Bass declined from 

over 600,000 to approximately 100,000 during the same time period (Figure 10b). 

Harvest rates have also been generated as a product of the adult mark–

recapture program. Using high–reward tags and angler tag returns, harvest rates 

can be calculated from 2011 to 2022. During this time period, harvest rates 

averaged 12%, with a low of approximately 4% in 2015 and a high of 29% in 2017 

(Figure 11). Decreased funding and an associated reduction in the number of 

tags released and recovered resulted in the inability to reliably calculate 

abundance estimates using mark–recapture methods after the early 2000s. 

However, recent abundance estimates calculated using the combined inland 

and marine harvest estimated from CVAS and CRFS creel surveys, as well as 

harvest rate from tag returns, resulted in an average of 1,157,275 legal–sized (> 

18–inches TL) Striped Bass estimated from 2011–2016. Abundance estimates 

during this period ranged from 604,695 legal–sized Striped Bass in 2013 to 

2,252,748 in 2015. Abundance estimates using harvest and harvest rate are 
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restricted to this time period due to year–round sampling limitations by CVAS. 

Additionally, these estimates do not account for harvest in the night fishery or 

from those fish harvested outside of the CVAS survey area and are therefore 

biased low. 

 
Figure 10. Estimated abundance of a) legal sized Striped Bass (≥ 18inches total 

length) and b) age–3 Striped Bass in the Sacramento–San Joaquin Watershed 

from 1969–1996. Figure from Kohlhorst (1999). 
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Figure 11. Estimated harvest rate of Striped Bass in the Sacramento–San Joaquin 

Watershed from 2011–2022. 

Population Model  

Model overview 

To understand potential fishery tradeoffs resulting from proposed regulatory 

changes to the Striped Bass (Morone saxatilis) recreational fishery, we 

developed a sex–specific age and size–structured population model. The model 

predicts the sex–specific abundance of growth–type groups for each age at 

equilibrium as a function of density–dependent recruitment, natural mortality, 

harvest mortality, and discard mortality. The model accounts for differences in 

the impact of length–based harvest on females and males by modelling their 

abundance independently with different average growth rates and 

contributions to the total fecundity of the stock. Multiple growth–type groups 

were modelled for each sex to account for inherent variation in fish growth and 

the cumulative effects of size–selective harvest on the size structure of the stock. 

We applied the model to evaluate the relative performance of a range of 

length–based harvest restrictions with a focus on the current MLL and a recently 
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proposed harvest–slot limit (HSL) at meeting fisheries and conservation 

management objectives. To account for uncertainty in life history, recruitment, 

and fishery inputs, we simulated the distribution of plausible model outcomes 

using a Monte Carlo simulation approach. With this approach we evaluated 

four management priorities, including stock conservation, total harvest, catch of 

trophy–sized fish, and total catch.  

Methods 

Model Formulation 

We model the number of fish of each sex and growth–type–group recruiting to 

age–1 at equilibrium (𝑅𝑔,𝑠) with a Botsford–modified Beverton–Holt stock–

recruitment function (Beverton and Holt 1957, Botsford and Wickham 1979, 

Botsford 1981a, Botsford 1981b) as, 

Equation (Eq.) 1  

𝑅𝑔,𝑠 = �̇�𝑠𝑝𝑔𝑅0 (
𝐶𝑅 − 𝜙0 𝜙𝑓⁄

𝐶𝑅 − 1
), 

where 𝐶𝑅 is the Goodyear recruitment compensation ratio (Goodyear 1977, 

1980) that describes the maximum relative increase in juvenile survival as the 

total fecundity is reduced from the unfished biomass to near zero (Walter and 

Martell 2004). The parameters 𝜙0 and 𝜙𝑓 are the per–recruit fecundity of the 

unexploited stock and the exploited stock, respectively. The parameter 𝑅0 is the 

average number of juvenile fish recruiting to age–1 in the unfished stock, which 

is analogous to the carrying capacity of the stock. The parameter 𝑝𝑔 is a vector 

of fixed proportions that apportion the number of recruits each year to each 

growth–type–group (𝑔). By apportioning recruits in fixed proportions, the 

assumption that variation in growth is a non–heritable trait is made explicit. The 

parameter �̇�𝑠 is a fixed sex ratio of recruits. 

The fecundity per recruit of the stock in the fished (𝜙𝑓) and unfished (𝜙0) 

condition was calculated as, 

Eq. 2 

𝜙 = ∑ ∑ 𝑝𝑔,𝑠=𝑓𝑆𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓(1 − 𝑒−𝜃∗𝑝𝑚𝑎𝑙𝑒)

𝑔𝑎

, 
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where 𝑆𝑎,𝑔,𝑠=𝑓 is finite survival rate for females, and 𝑓𝑎,𝑔,𝑠=𝑓 is the reproductive 

biomass of females at age 𝑎 in growth–type–group 𝑔. The term (1 − 𝑒−𝜃∗𝑝𝑚𝑎𝑙𝑒) 

modifies the fecundity based on the ratio of reproductive males to females –per 

Heppel et al. (2006), where the parameter 𝑝𝑚𝑎𝑙𝑒 represents the per–recruit 

proportion of mature males in the fished condition and 𝜃 represents the relative 

contribution of male to female reproductive biomass in the reproductive 

process. This modification to the per–recruit fecundity calculation formalizes the 

assumption that females are the primary contributors to the annual fecundity of 

the stock while accounting for the influence of altered sex ratios due to 

differential effects of size–selective harvest on the male and female 

components of the stock. The reproductive biomass 𝑓𝑎,𝑔,𝑠 for both sexes was 

approximated as the difference between the weight and weight–at–maturation 

for each age, growth–type–group, and sex. 

For each sex and growth–type–group, survivorship 𝑆 to age 𝑎 was calculated 

recursively as, 

Eq. 3 

𝑆 𝑎,𝑔,𝑠 =  𝑆 𝑎−1,𝑔,𝑠𝑒−𝑀𝑎−1,𝑔,𝑠(1 − �̇�𝑎−1,𝑔,𝑠𝑉𝑎−1,𝑔,𝑠𝑈)(1 − (�̇�𝑎−1,𝑔,𝑠�̇� − �̇�𝑎−1,𝑔,𝑠𝑉𝑎−1,𝑔,𝑠𝑈)𝐷), 

where 𝑆 𝑎−1,𝑔,𝑠 is the finite annual natural survival rate (i.e., 𝑆 𝑎,𝑔,𝑠 =  𝑒−𝑀𝑎,𝑔,𝑠) that 

models the proportion of fish surviving from deaths due to natural causes. The 

parameter 𝑀𝑎,𝑔,𝑠 is the instantaneous annual natural mortality rate, and the 

terms �̇�𝑎,𝑔,𝑠 and 𝑉𝑎,𝑔,𝑠 are the length–based vulnerabilities of fish to capture and 

harvest (respectively). The parameter 𝐷 models discard mortality rate, which 

represents the proportion of caught and released fish that die due to the 

capture and handling process, and �̇� and 𝑈 represent capture and harvest 

rate, respectively.  

We modeled the instantaneous annual natural mortality rate 𝑀𝑎,𝑔,𝑠 as inversely 

proportional to fish length per Lorenzen (2000) as, 

Eq. 4 

𝑀𝑎,𝑔,𝑠 = 𝑀𝑟𝑒𝑓 (
𝐿𝑟𝑒𝑓

𝐿𝑎,𝑔,𝑠
), 

 

where 𝐿𝑟𝑒𝑓 is a reference length where the natural mortality rate is known to be 

a given value (i.e., 𝑀𝑟𝑒𝑓). This formulation describes natural mortality as higher for 
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smaller, younger fish and lower for larger, older fish, which is a pattern that is 

consistent across fish species (Lorenzen 2000) and is important when determining 

length–based harvest regulations (Ahrens et al. 2020).  

The vulnerability of each sex, age and growth–type–group to capture (�̇�𝑎,𝑔,𝑠 in 

Eq. 3) was described as a dome shape with a double logistic model to describe 

reduced vulnerability of smaller and larger fish relative to moderate sizes as, 

Eq. 5 

�̇�𝑎,𝑔,𝑠 =  (
1

1 + 𝑒
−(

𝐿𝑎,𝑔,𝑠−𝐿𝑙𝑜𝑤

𝜎∗𝐿𝑎,𝑔,𝑠
)

− 
1

1 + 𝑒
−(

𝐿𝑎,𝑔,𝑠−𝐿ℎ𝑖𝑔ℎ

𝜎∗𝐿𝑎,𝑔,𝑠
)
), 

where 𝐿𝑎,𝑔,𝑠 is the length of fish at age 𝑎 in growth–type–group 𝑔 for sex 𝑠; 𝐿𝑙𝑜𝑤 is 

the lower total length at which fish are 50% vulnerable to capture; 𝐿ℎ𝑖𝑔ℎ is the 

upper total length at 50% vulnerability to capture; and 𝜎 approximates the 

standard deviation of the logistic distribution. The left terms in Eq. 5 model 

increasing vulnerability to angling with length, and the right terms models 

declining vulnerability to angling with length. Values of 𝜎 specify the steepness 

of each side of the dome–shaped vulnerability curve.  

The vulnerability of each sex, age and growth–type–group to harvest was 

modeled as Boolean variables where a value of 1 indicated that fish of age 𝑎 in 

growth–type–group 𝑔 were of size legal to harvest (i.e., within range given the 

MLL or HSL evaluated) and a value of 0 indicated that they were not. Thus, we 

specified vulnerability to harvest with a logical test as, 

Eq. 6 

𝑉𝑎,𝑔,𝑠 = 1, when 𝐿𝑚𝑖𝑛 <  𝐿𝑎,𝑔,𝑠 < 𝐿𝑚𝑎𝑥 

𝑉𝑎,𝑔,𝑠 = 0, when 𝐿𝑚𝑖𝑛 >  𝐿𝑎,𝑔,𝑠 or 𝐿𝑚𝑎𝑥 <  𝐿𝑎,𝑔,𝑠 

Where specified values of 𝐿𝑚𝑖𝑛 and 𝐿𝑚𝑎𝑥 represent the length–based harvest 

regulation, with 𝐿𝑚𝑖𝑛 as the lower and 𝐿𝑚𝑎𝑥 as the upper legal length for harvest.  

We modelled the growth of males and female fish in each growth–type–group 

independently with a standard Bertalanffy (1938) growth model as, 
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Eq. 7 

𝐿𝑎,𝑔,𝑠 = 𝐿∞,𝑔,𝑠(1 − 𝑒−𝑘(𝑎−𝑡0)), 

where 𝐿∞,𝑔,𝑠 is the asymptotic (maximum) size of growth–type–group 𝑔 for sex 𝑠, 

𝑘 is the metabolic parameter that determines the rate that 𝐿∞,𝑔,𝑠 is attained, and 

𝑡0 is the theoretical age at length equal to zero. We simulated variability in 

growth by assigning each growth–type–group a unique 𝐿∞,𝑔,𝑠 based on a range 

between ± 20% of an average annual asymptotic length �̅�∞,𝑠 (Walters and 

Martell 2004). The weight of fish was calculated with a standard weight/length 

relationship as: 

Eq. 8 

𝑤𝑎,𝑔,𝑠 = 𝑎𝐿𝑎,𝑔,𝑠
𝑏, 

where 𝑎 is the scaling parameter and 𝑏 is the allometric parameter that modifies 

the relationship between length and weight.  

Simulation Process 

We ran our model as a Monte Carlo simulation in three main steps by, 1) 

defining a set of MLL and HSL regulations to be evaluated, 2) generating a 

random sample of input parameter values, and 3) running the model iteratively 

for the full combination of regulations and inputs to produce a sample of 

predicted outcomes for each regulation. We defined a set of length–based 

regulations as the combination of a range of minimum (𝐿𝑚𝑖𝑛) and maximum 

(𝐿𝑚𝑎𝑥) legal–size limits. We achieved this by creating vectors for 𝐿𝑚𝑖𝑛 and 𝐿𝑚𝑎𝑥 in 

1 cm increments from 30 cm to a maximum legal length 𝐿𝑚𝑎𝑥(set at 182 cm, i.e., 

+ 20% the maximum value of 𝐿∞). The vector for 𝐿𝑚𝑎𝑥 ranged from the minimum 

value of the 𝐿𝑚𝑖𝑛 vector +1 (i.e., 31 cm) to 182 cm. All regulations with 𝐿𝑚𝑎𝑥 =

182 cm and 𝐿𝑚𝑖𝑛 < 182 cm represent MLL regulations while all regulations with 

𝐿𝑚𝑖𝑛 < 𝐿𝑚𝑎𝑥 < 182 cm represent HSL regulations. All regulations with 𝐿𝑚𝑖𝑛 > 𝐿𝑚𝑎𝑥 

were excluded from the process.  

All additional input parameters were either fixed values or drawn randomly from 

sampling distributions to account for fishery and biological uncertainty. 

Distributions for randomly drawn inputs were specified such that the central 

tendency and variation in parameter values were plausible based on multiple 



33 

 

data sources, published values, and life–history theory. The uncertainty 

associated with key life history and stock recruitment inputs including the 

density–dependent compensation ratio 𝐶𝑅, the average asymptotic length 𝐿∞, 

the metabolic growth parameter 𝑘, the instantaneous natural mortality rate 

𝑀𝑟𝑒𝑓, and the length at maturation 𝐿𝑚𝑎𝑡 were obtained using the R package 

Fishlife (Thorson et al. 2017, Thorson 2019, Thorson 2022). The R package Fishlife 

was created to provide life history and stock recruitment parameters with 

measures of uncertainty important for determining sustainable regulations for 

data–limited fisheries. The package utilizes data from over 10,000 fish 

populations contained in the Fishbase database (Froese and Pauly 2017) in a 

hierarchical multivariate generalized linear mixed model to predict mean 

parameter values and a covariance matrix based on taxonomic relationships. 

To further inform the estimation process, we used parameter values available in 

the literature with the model updating feature provided in the package to 

produce the covariance matrix used for generating these input parameters 

(e.g., Rudd et al. 2019). All input parameters of the model, mean values, and 

sampling distributions are defined in Tables 3 and 4, and fully justified in 

Appendix 2.   
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Table 3. Average life history and biological parameter input values used for 

population simulations of Striped Bass. 

Parameter Description 
Male 

Value 

Female 

Value 

Sampling 

Distribution 

𝑅0
2 Beverton-Holt Stock Recruitment: 

Average annual unfished 

recruitment 

1 1 Fixed 

𝐶𝑅 2 Beverton-Holt Stock 

Recruitment: Compensation 

ratio 

11.6 11.6 𝐶𝑅 ~ MvN(𝜇, Σ)  

𝜃 2 Sex ratio: Fertility function 

parameter  

- 50.4 𝜃 ~ U(𝑎 = 20, 𝑏 = 80) 

𝐿∞,𝑚𝑖𝑛 3 Growth: Minimum asymptotic 

length (cm) 

96.8 106.3 Derived 

𝐿∞,𝑚𝑎𝑥 3 Growth: Maximum asymptotic 

length (cm) 

145.2 159.5 Derived 

𝐿∞ 4 Growth: Average asymptotic 

length (cm) 

121 132.9 𝐿∞ ~ MvN(𝜇, Σ) 

𝑘 4 Growth: Von Bertalanffy growth 

coefficient (yr-1) 

0.1 0.1 𝑘 ~ MvN(𝜇, Σ) 

𝑡0 4 Growth: Theoretical age at 

length 0 (years) 

-1.4 -1.4 Fixed 

𝐿𝑚𝑎𝑡 4 Maturation: Length (cm) at 

maturation (years) 

35.1 58 𝐿𝑚𝑎𝑡  ~ MvN(𝜇, Σ) 

𝐴𝑚𝑎𝑥 Mortality: Maximum age (years) 30 30 Fixed 

𝑀𝑟𝑒𝑓 5 Mortality: Natural mortality rate 

at 𝐿𝑟𝑒𝑓 (yr-1) 

0.15 0.15 𝑀𝑟𝑒𝑓 ~ MvN(𝜇, Σ) 

𝐿𝑟𝑒𝑓 5 Mortality: Reference length 

where 𝑀 = 𝑀𝑟𝑒𝑓 (cm) 

90 90 Fixed 

𝑎 6 Length-weight: scaling 

parameter 

4.8*10-5 2.7*10-5 Fixed 

𝑏 6 Length-weight: allometric 

parameter 

2.7 2.8 Fixed 

 

2 Appendix 2.2.5 

3 Appendix 2.2.1 

4 Appendix 2.2.3 

5 Appendix 2.2.4 

6 Appendix 2.2.2 



35 

 

Table 4. Average fishery parameter input values used for population simulations 

of Striped Bass. 

Parameter Description Mean 

Value  

Sampling 

Distribution 

𝐿𝑡𝑟𝑜𝑝ℎ Minimum TL of trophy-size fish 

(cm) 

76 Fixed 

𝐷 7 Discard Mortality rate  0.29 𝐷 ~ 𝐵(𝛼 = 3.75, 𝛽

= 9.25) 

𝑈 8 Harvest rate 0.14 𝑈 ~ 𝐵(𝛼 = 5 , 𝛽 = 30) 

�̇� 8 Catch rate  0.35 𝑈/(1 − 𝑟𝑟𝑎𝑡𝑒 ) 

𝛿 8 Release rate 0.58 𝛿 ~ 𝐵(𝛼 = 70 , 𝛽 = 50) 

𝐿𝑙𝑜𝑤 9 Lower bound of length that is 

50% vulnerable to capture 

(cm) 

48 𝑁(𝜇 = 60, 𝜎 = 3) 

𝐿ℎ𝑖𝑔ℎ 9 Upper bound of length that 

is 50% vulnerable to capture 

(cm) 

79 𝐿𝑙𝑜𝑤 + Δ, 

Δ ~ 𝑙𝑜𝑔𝑁(𝜇 = ln(5) ,
𝜎 = 1) 

 

Model Outputs  

We defined a set of model outputs as management performance metrics 

relevant to four primary objectives for the Striped Bass fishery. These objectives 

include three fisheries objectives to 1) maximize harvest, 2) maximize total catch, 

and 3) maximize catch of trophy–sized fish, and the objective to 4) provide 

stock conservation. Because the true value of the average number of fish 

recruiting to age–1 in the unfished condition is unknown, we specified 

management performance metrics for the fisheries objectives relative to the 

predicted values for the current MLL. These metrics included the percent 

change in harvest, total catch, and catch of trophy–sized fish between the 
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evaluated regulation and the current MLL. We calculated harvest, total catch, 

and catch of trophy–sized fish as, 

Eq. 9 

𝐻 = 𝑈 ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠𝑉𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

Eq. 10 

𝐶 = �̇� ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

Eq. 11 

𝑇 = �̇� ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠𝑡𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

where 𝑁𝑎,𝑔,𝑠 is the predicted abundance of fish for each age, growth–type–

group and sex. The parameter 𝑡𝑎,𝑔,𝑠 in Eq. 11 is a Boolean variable that takes the 

value of one when 𝐿𝑎,𝑔,𝑠 (Eq. 7) is greater than or equal to trophy size (𝐿𝑡𝑟𝑜𝑝ℎ, 

Table 4). The abundance of each sex at age for each growth–type–group was 

calculated as, 

Eq. 12 

𝑁𝑎,𝑔,𝑠 = 𝑅𝑔,𝑠𝑆𝑎,𝑔,𝑠 

where 𝑅𝑔,𝑠 is the number of fish recruiting to age–1 for each growth–type–group 

and sex (Eq. 1) and 𝑆𝑎,𝑔,𝑠 is their survival to each age (Eq. 3). 

We used three performance metrics to evaluate the ability of regulations to 

conserve important components of the reproductive process as measures of 

stock conservation, which included,1) spawning stock biomass, 2) mature stock 

sex ratio, and 3) reproduction by older female fish. The conservation of 

spawning stock biomass was represented as the probability of each regulation 

resulting in a spawning potential ratio (SPR) ≥ 0.35. The spawning potential ratio is 

defined as the ratio of fished to unfished stock fecundity and is commonly used 

to indicate the risk of recruitment overfishing (i.e., exploitation at a rate beyond 

stock replacement; Goodyear 1990, Mace and Sissenwine 1993). Minimum 

values of SPR required for stock persistence vary in the literature from values of 
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0.3 to 0.5 (Walters and Martelle 2004). We adopted the value of SPR ≥ 0.35 from 

the 2022 Albemarle Sound–Roanoke River Striped Bass stock assessment (Lee et 

al., 2022) as an indication of spawning stock biomass conservation and 

calculated the probability of each regulation meeting this criterion as, 

Eq. 13 

𝑆𝑃𝑅𝑝𝑟𝑜𝑏 = ∑ (
𝑅𝜙𝑓

𝑅0𝜙0
≥ 0.35) 𝐼𝑡𝑜𝑡𝑎𝑙⁄

𝐼

, 

where 𝑅 is recruitment at equilibrium in the fished condition (Eq. 1), 𝜙0 and 𝜙𝑓 is 

the per–recruit fecundity of the unexploited and exploited stock (respectively, 

Eq. 2), 𝑅0 is the average number of juvenile fish recruiting to age–1 in the 

unexploited stock (Table 3), 𝐼 indicates each model iteration, and 𝐼𝑡𝑜𝑡𝑎𝑙 is the 

total number of model iterations. 

We chose the percent change in mature male sex ratio (𝑟𝑚𝑎𝑙𝑒) between the 

current and evaluated harvest regulations to account for potential influence of 

the interaction between variable growth and maturation rates of male and 

female Striped Bass and length–based vulnerabilities to capture and harvest 

that may alter the sex ratio (McCleave and Jellyman 2004). In the case of 

Striped Bass, where females grow and mature at faster rates than males, 

increased harvest pressure on larger fish may impact the reproductive capacity 

of the population if exploitation results in disproportionate removal of females. 

Furthermore, population resilience to exploitation or unfavorable environmental 

conditions may increase with higher fecundity contribution from larger females. 

While it is assumed that fecundity scales linearly with body size in individual fishes 

(i.e. isometric relationship; Walters and Martell, 2004), many marine species 

demonstrate disproportionately higher reproductive output with body size (i.e. 

hyperallometric relationship; Barneche et al. 2018). Larger female Striped Bass 

have been reported to produce larger eggs, larger newly hatched larvae 

(Monteleone and Houde 1990) and may have higher hatching success than 

younger females (Zastrow et al. 1990). To capture the impact of regulations on 

age–specific reproductive output, we used the percent change in the fecundity 

contribution of females aged ≥ 10 years to the total fecundity of the population 

between the current and evaluated harvest regulations, calculated as,   
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Eq. 14 

𝛾 =  
∑ ∑ 𝑁𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓𝑔𝑎≥10

∑ ∑ 𝑁𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓𝑔𝑎
, 

where 𝑁𝑎,𝑔,𝑠=𝑓 is the is the predicted abundance (Eq. 12) and 𝑓𝑎,𝑔,𝑠=𝑓 is the 

reproductive biomass for females within each age and growth–type–group. 

We compared the following three alternative regulations to the results of the 

current (a) 46–cm TL MLL regulation: (b) 51–76–cm TL HSL, (c) 46–76–cm TL HSL 

and (d) 70–90–cm TL (Table 5). Regulations (b) and (c) serve as two candidate 

regulations under consideration as alternatives to the current MLL: (b) was 

proposed by NCGASA with the goal of increasing opportunities for mature 

females to spawn before entering the fishery (by increasing the minimum 

harvest length), and providing protection for older, more fecund females that 

escape the fishery (see Introduction for more details). Additionally, this 

regulation has the added benefit of creating a trophy fishery by limiting the 

maximum harvest size to 76–cm TL. Regulation (c) represents an alternative to 

regulation (b) to allow for continued harvest at the current MLL while 

establishing a trophy fishery by limiting the maximum harvest size to 76–cm TL. 

Lastly, we measure the outcome of the current 46–cm TL MLL against (d) East 

Coast Striped Bass regulations to compare results to a conservation–focused 

management strategy that is currently implemented for Atlantic stocks (Table 5).  

Table 5. Current regulations and proposed and alternate slot limit ranges in 

consideration for the Striped Bass (Morone saxatilis, Moronidae) fishery in 

California. 

Regulation Description 

(a) 46 cm (~18 inches) TL MLL  Current Striped Bass regulation in California 

(b) 51-76 cm (~20-30 inches) TL HSL Slot limit proposed by NCGASA 

(c) 46 - 76 cm (~18-30 inches) TL HSL Current MLL with upper HSL proposed by 

NCGASA 

(d) 70-90 cm (~28- 35 inches) TL HSL East coast regulations (for comparison) 
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Model Results  

Conditions that affect overfishing. 

The probability that length–based harvest regulations resulted in overfishing for 

Striped Bass varied across several fishery and population conditions (Figure 12). 

The probability of the model resulting in an SPR < 0.35 (i.e., overfishing) increased 

as harvest rate (𝑈), catch rate (𝑈)̇ , and discard mortality (𝐷) increased (Figure 

12a–f). The probability of overfishing was more variable at high discard mortality 

rates, likely because (1) these scenarios occurred less frequently in the simulation 

and (2) high discard mortality conditions that resulted in low probabilities of 

overfishing included below average values for catch rate (13%) and harvest 

rate (5%). The probability of overfished conditions occurring declined as the ratio 

of fecundity contribution of females age ≥10 years (𝛾) increased (Figure 12i–j), 

suggesting a relationship between fecundity contribution from larger females 

and population sustainability. Overfishing was also less likely to occur as release 

rate (𝛿) increased (Figure 12g–h), but values never reached zero due to some 

level of discard mortality present. 
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Figure 12. Histograms (left) and scatter plots (right) of simulated values for 

harvest rate (𝑈, a–b), catch rate (�̇�, c–d), discard mortality (𝐷, e–f), release rate 

(𝛿, g–h), and outputs for fecundity contribution of older (age 10+) fish (𝛾, i–j) that 

result in SPR values representing overfished (SPR < 0.35) and sustainable (SPR ≥ 

0.35) conditions.  
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Performance of MLLs and HSLs for fishery objectives 

Except for harvest, candidate HSLs outperformed the current MLL for all fishery 

objectives. The probability of meeting conservation thresholds (SPR ≥ 0.35) under 

the current 46–cm TL MLL regulation was 47%, compared to 61% and 66% for a 

HSL with the current MLL 46–76–cm TL and the NCGASA–proposed 51–76–cm TL 

HSL, respectively. This probability increased to 79% under East Coast regulations 

(70–90–cm TL HSL) (Figure 13a). The fecundity contribution of older (≥ age 10) fish 

was higher under HSLs relative to the current MLL, but no differences resulted 

between the HSLs of interest (Figure 13b). Fecundity contribution of older fish 

was 6.5% higher than the current MLL under the East Coast HSL, and 8.1% higher 

under both candidate HSLs (46–76–cm and 51–76–cm) (Figure 13b). Differences 

in the estimated proportion of mature males in the population between the 

current and evaluated regulations were minimal, ranging from 1.5–4.5% lower 

than the current MLL (Figure 13c).  

Compared to the three evaluated HSLs (Table 5), the current MLL resulted in the 

highest harvest per–recruit estimates (Figure 13d). However, the 46–76–cm HSL 

performed similarly, with harvest only 7.7% lower than that under the current MLL. 

Harvest estimates decreased by 21.1% under the candidate 51–76–cm HSL and 

were 73% lower than the current MLL under the East Coast HSL (70–90 cm) 

(Figure 13d). However, the East Coast HSL resulted in the largest percent 

increase in catch compared to the current MLL (30.3%), followed by the two 

candidate HSLs (Figure 13e). Evaluated HSLs performed similarly to each other, 

resulting in an estimated 8.5% and 13.1% increase in catch per–recruit under the 

46–76–cm and 51–76–cm HSL, respectively. Relative to the current MLL, estimates 

of trophy catch per–recruit was 19% and 24.2% higher under the 46–76– cm and 

51–76–cm HSLs (respectively) and 54.6% higher under the East Coast regulation 

(Figure 13f).  
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Figure 13. Model results describing (a) the probability of regulations resulting in 

an SPR ≥ 0.35 and the percent difference in (b) the ratio of fecundity 

contribution of age 10+ females, (c) the proportion of mature males in the 

population, (d) harvest per recruit, (e) total catch per recruit, and (f) catch of 

trophy–sized fish per recruit between current regulations (46–cm MLL) and a 

continuous range of MLLs and HSLs. The four evaluated regulations (Table 5) are 

denoted by symbols.  

Model Discussion 

Our simulation procedure produced more favorable outcomes for nearly all 

management priorities under HSLs compared to the currently enforced 46–cm 

MLL. The evaluated HSL regulations produced the greatest improvements to the 

catch of trophy fish and SPR but represented a trade off in harvest numbers. 
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HSLs produced more modest improvements to the total catch, the sex ratio and 

fecundity contribution of older females. These improvements were similar 

between the two evaluated HSL regulations; however, the harvest tradeoff was 

greatest for 51–76–cm HSL compared to 46–76–cm HSL.  

These results corroborate a growing body of literature that indicate HSLs as an 

effective alternative to more common MLLs for promoting stock conservation 

while maintaining catch and harvest opportunities. For example, Gwinn et al. 

(2015) demonstrated that protecting both immature and large fish from harvest 

results in a better compromise among management objectives including 

harvest, trophy–catch, and stock conservation for both short and long–lived 

species. Ahrens et al. (2020) advanced this work by accounting for the impacts 

of density and size–dependent growth, mortality, and fecundity on optimal 

harvest schedules, finding that harvest slots typically outperformed minimum 

length limits for harvest and catch–related objectives. This work also highlighted 

the importance of low discard mortality rates for the benefits of HSLs to be 

realized. Similarly, the benefits for HSLs have been predicted for individual 

fisheries such as Murray Cod (Maccullochella peelii, Koehn and Tood 2012), 

Northern Pike (Esox lucius, Arlinghaus et al., 2010), Gulf of Mexico Red Snapper 

(Bohaboy et al., 2022), Gag Grouper (Tetzlaf et al., 2013), as well as East Coast 

Striped Bass (Carr–Harris and Steinback 2020). This body of literature, including 

this study, suggests that in the recreational fisheries context, HSLs can provide a 

better outcome for meeting diverse fisheries objectives. 

The efficacy of each HSL of interest ultimately depends on the Department’s 

management plan for Striped Bass, which is currently defined by broad goals for 

the fishery as opposed to quantitative measures. A management goal primarily 

focused on conservation of the species may consider HSLs closer to East Coast 

regulations (70–90–cm HSL) to ensure harvest policies result in > 75% probability 

of population sustainability (Figure 13a). However, these more restrictive 

regulations conflict with The Department’s (CDFW) responsibility to preserve 

recreational opportunities in the form of harvest, which would decrease by 73% 

relative to current levels (Figure 13d). Prioritizing harvest numbers above other 

fishery objectives is best supported by the current MLL, or a wide harvest slot that 

encompasses most sizes that are vulnerable to catch modeled for the 

recreational fishery (~46 –100 cm). If the management objective is to enhance 

recreational fishing opportunities in the form of catch numbers, HSLs better 

achieve this goal compared to the current MLL. Possibly the most realized 

benefit of HSLs in terms of catch comes in the form of catch size, as the 

evaluated HSLs produced substantially higher (19–54%, Figure 13f) numbers of 
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trophy–sized catch compared to the current MLL. Thus, HSLs provide multiple 

benefits to the angler experience, including higher catch rates and improved 

quality of catch (as defined by fish size). 

Pursuant to section 703 of the California Fish and Game Code, it is the policy of 

the Fish and Game Commission that the Department takes actions to promote a 

self–sustaining Striped Bass population in support of a robust recreational fishery 

while considering the potential impacts of Striped Bass population growth on 

native species (FGC 2020). Therefore, regulations that balance stock persistence 

and recreational catch and harvest opportunities are of primary interest to the 

Department. Based on model results, the current 46 cm MLL may not be 

sufficient to ensure the long–term sustainability of the population. Model 

simulations resulted in a 53% probability of recruitment overfishing (SPR < 0.35) 

under this regulation, versus a 34–39% probability under the evaluated HSLs (51–

76–cm and 46–76–cm HSL, respectively) (Figure 13a). While the probability of 

meeting a SPR target of ≥ 0.35 relative to the current MLL is marginally higher 

(5%) under a 51–76–cm HSL, this small improvement comes at the cost of harvest 

opportunities. Harvest was estimated to decrease by about 21% relative to 

current levels under a 51–76–cm HSL compared to only a ~8% decrease under a 

46–76–cm HSL (Figure 13d). These results align with data collected by creel 

surveys, which show that Striped Bass harvested in the <20–inch category 

represent ~20% of the inland harvest (CVAS) and ~9% of the ocean/bay harvest 

(CRFS) (Figures 6 and 7). Thus, when compared to the proposed 51–76–cm HSL, 

the 46–76–cm HSL results in a more optimal balance between population 

sustainability and harvest opportunities. 

Evaluated HSLs resulted in higher total catch relative to the current MLL, 

however, improvements were moderate (8.5% and 13.1% increase under 46–76 

and 51–76–cm HSL, respectively) and only reached a maximum of ~40% higher 

under the most restrictive harvest regulations (Figure 13e). This is most likely due 

to constraints placed on catch by the highly dome–shaped length selectivity 

curve used in the model (Figure 2.3). This curve was informed by length 

selectivity estimated for Atlantic Striped Bass caught in the recreational fishery 

(Carr–Harris and Steinback 2020) and is supported by the strong dome–shaped 

selectivity of other large–bodied recreational fish species reported in the 

literature (see Appendix 2.1.3). The modeled selectivity curve renders larger fish 

less vulnerable to catch, thus decreasing the risk of fishery mortality from harvest 

or discard. The dome–shaped vulnerability curve may also moderate the results 

of trophy catch (Figure 13f) under the candidate HSLs, as a more asymptotic 

length selectivity curve would have yielded in higher differences in these 
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outcomes relative to the current MLL. While trophy catch (relative to the current 

MLL) is 5.2% higher under a 51–76–cm HSL compared to a 46–76–cm HSL (Figure 

13f), this gain may not be worth the ~13% loss in harvest opportunities that results 

from increasing the lower HSL from 46 to 51 cm (Figure 13d). Furthermore, higher 

abundance of trophy–sized fish resulting from the 51–76–cm HSL compared to 

the 46–76–cm HSL may not be enough to produce differences in the proportion 

of fecundity contribution from older (age 10+) females (𝛾) between the two 

regulations (Figure 13b). In other words, increasing the lower HSL from 46 to 51 

cm does not translate into an increase in the proportion of total fecundity that is 

contributed by older fish.  

While modest (8.1%), candidate HSLs improved 𝛾 relative to the current MLL 

(Figure 13b), which may have positive implications on recruitment success and 

stock conservation for Striped Bass. Lim et al. (2014) found positive correlations 

between maternal size and offspring size and number within species across a 

range of taxa, suggesting that energy investment into individual offspring 

changes with female size. This can have substantial impacts on recruitment, as 

larger offspring are less vulnerable to size–dependent mortality and therefore 

typically experience higher survival rates (Conover and Schultz 1997). The 

importance of preserving large females by way of HSLs is evident in Le Bris et al. 

(2015), who demonstrated that population resilience to and recovery from 

perturbations (i.e. exploitation) was most impacted by the relationship between 

female size and fecundity. They found that preservation of large fish that 

possessed non–linear mass–fecundity relationships, as suggested for Striped Bass 

(Zastrow et al. 1990, Cowan and Rose 1991), increased the ability of the 

population to withstand and recover from high fishing pressure. Therefore, using 

HSLs to increase the proportion of total fecundity contributed by larger females 

may help buffer Striped Bass populations against fluctuations resulting from high 

exploitation rates and environmental stochasticity. 

Our results suggest that the performance of the length–based regulations 

evaluated are highly sensitive to the catch, harvest, and discard mortality rates 

of the fishery. This finding is consistent with the literature for both MLLs (Coggins 

et al. 2007) and HSLs (Gwinn et al. 2015, Ahrens et al. 2020). For HSLs to be 

effective at preventing overfishing and improving trophy fisheries, the 

cumulative mortality from discards and harvest must be low enough to allow a 

proportion of legal fish to grow out of the slot and into larger protected size 

classes. Higher rates of these sources of mortality will require narrower harvest 

slots to achieve fishery benefits. This highlights the importance of understanding 

these rates when designing HSL regulations. Considering data limitations on 
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discard mortality for the CA Striped Bass fishery, we ran our simulations with a 

broad range of values. This uncertainty results in lower resolution for predicting 

differences in the outcomes among competing regulations. A more refined 

understanding of this parameter for this fishery would increase the ability to 

distinguish among regulation performances. 

Predation Considerations 

With the potential to increase Striped Bass population abundance from 

regulation changes (which requires California Environmental Quality Act [CEQA] 

permitting), we must consider the impact these changes may have on 

California Endangered Species Act (CESA) and Federal Endangered Species 

Act (ESA)–listed prey species the Department is also tasked with managing. 

While Striped Bass are known opportunistic predators on salmonid and smelt 

species, their diets have been found to primarily consist of macroinvertebrates, 

crayfish, lamprey, and other non–native predator and prey species in aquatic 

and estuarine habitats (Raney 1952, Callahan et al. 1989, Grossman 2016, 

Michel et al. 2018, Stompe et al. 2020, Young et al. 2022). Fish become a more 

important prey item for Striped Bass in the spring and summer (Nobriga and 

Feyrer 2007, Zeug et al. 2017, Young et al. 2022), which coincides with the 

seaward migration of salmonids from freshwater habitats. 

Observations of salmonids in Striped Bass stomachs vary by life stage and 

season, but overall remains relatively low (Stevens 1966, Michel et al. 2018, 

Stompe et al. 2020, Peterson et al. 2020, Brandl et al. 2021). While predation on 

listed species does occur, there is not enough evidence to support the assertion 

that Striped Bass predation is the primary contributor to declining salmonid and 

smelt populations based on available piscivorous predation data in California. 

Instead, Striped Bass predation impacts should be considered within the broader 

context of environmental stressors on native fishes, and not necessarily singled 

out as a significant contributor to salmonid declines. 

Striped Bass consume a wide variety of prey species and do not tend to 

specialize on certain prey items (Zeug et al. 2017, Brandl et al. 2021); however, 

predation of salmonids and smelt species may be more prevalent in specific size 

classes of the Striped Bass population based on abundance and 

spatial/temporal distribution. The profitable prey size for Striped Bass is related to 

the prey–to–predator size ratio (PPR), where capture success decreases as the 
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PPR ratio increases (Hartman 2000). Fish are unimportant in the diets of YOY 

Striped Bass, as diet during this life stage is primarily driven by plankton 

abundance (Heubach 1963). In a diet composition study of large Atlantic 

Striped Bass, Walter and Austin (2003) found significant relationships between 

Striped Bass total length and prey length (p < 0.05), indicating that larger and 

older Striped Bass ate larger prey. Poor regression fit (r2 = 0.26) indicated that 

large fish also consumed small prey, supporting the argument that larger Striped 

Bass consume a greater size range of prey. Smaller Striped Bass in this study (458–

710 mm [ ~ 18–28 inches]) consumed prey that approached 40% of their total 

length; however, most prey consumed by all sizes of Striped Bass were smaller, 

young–of–the–year fishes. This finding is corroborated by Overton (2002), who 

predicted an optimal prey size to be 21% of the Striped Bass length. 

If similar predator–prey dynamics hold true for Striped Bass in California, smolts 

(ranging from 70–140 mm), as classified by Sturrock et al. (2019) may represent 

optimal prey size for smaller Striped Bass (13–27 inches). CDFW Fyke trap data 

show that Striped Bass entering the Sacramento River in the spring are generally 

< 28 inches (Figure 14), and therefore may exhibit similar feeding patterns to the 

‘small’ Striped Bass in Walter and Austin (2003). Furthermore, Loboshefsky et al. 

(2012) found that while individual consumption of adult Striped Bass was higher 

than sub–adults, population total consumption of sub–adults was similar to adults 

due to greater abundance of sub–adults in the system. A harvest slot may shift 

the population structure to increase the abundance of older, large fish, yet this 

still may not have a noticeable impact on salmonid predation due to (1) PPR, (2) 

high variation in the size of prey consumed, and (3) little evidence of prey 

specialization. Increasing the minimum length limit from 18–20 inches may have 

a more noticeable impact on salmonid consumption, however, as this protects 

a size class of Striped Bass more likely to encounter and consume smolt–sized 

fishes due to (1) potentially higher delta and freshwater residency of smaller 

Striped Bass compared to larger, more migratory fish (Dorazio et al. 1994) and 

(2) more optimal PPR between this size class and smolts. 
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Figure 14. Length–frequency histograms for Striped Bass sampled from fyke nets. 

Parallel vertical red lines indicate the NCGASA–proposed 20–30 inch total length 

(51 – 76 cm) slot limit. Note that effort is not accounted for in catch. Data 

Source: Adult Striped Bass Population Study. 

Despite these considerations, most of the literature reviewed suggests that 

Striped Bass consumption of salmonids and smelts is relatively low compared to 

other prey items. That said, Striped Bass are widespread, highly opportunistic, 

generalist predators that display aggregatory feeding behavior, particularly 

near manmade structures and habitat pinch–points (Tucker et al. 1998; Sabal et 

al. 2016). Thus, temporal overlap between Striped Bass and salmonids is an 

important factor to consider. Decreased precipitation and associated warming 

water temperatures could elicit earlier Striped Bass spawning migrations, 

increasing temporal overlap between Striped Bass and out–migrating juvenile 

salmonids in the Sacramento River system (Goertler et al. 2021). Climate change 

and the environmental conditions of an increasingly degraded Delta may 
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continue to increase contact between Striped Bass and listed species, and it is 

difficult to predict the role that protective harvest regulations will play on the 

predatory impact of Striped Bass in this context. The completed CDFW Predation 

Literature Review document can be found in Appendix 3. 

Informing Broader Management Strategies from East Coast 

Regulations  

When designing fishing regulations, management objectives are generally set as 

the target. The Department’s management goals are guided by the California 

Fish and Game Commission’s Striped Bass Policy (FGC 2020), which states that 

the Department shall “...emphasize programs that ensure, enhance, and 

prevent the loss of sport fishing opportunities” and “…strive to maintain a 

healthy, self–sustaining Striped Bass population in support of a robust 

recreational fishery.” The intended goal of the NCGASA–proposed 20–30–inch 

harvest slot limit is to increase abundance of Striped Bass as well as protect 

larger Striped Bass in the population. This desire is consistent with the California 

Fish and Game Commission’s policy, as the policy also supports actions to 

increase Striped Bass abundance if the actions are consistent with the 

Department’s long–term mission and public trust responsibilities. 

For the purposes of this regulation change petition (TN 2022–12) evaluation, the 

Department evaluated four regulation options for comparison of the NCGASA 

proposed 20–30–inch slot limit (Table 5). Because the petition requested only 

one specific HSL and did not include alternative HSL options or other 

considerations such as changes to season, bag limit, geographic range, the 

Department’s evaluation specifically focused on the proposed 20–30–inch HSL. If 

the Department had independently determined that the status and trends 

observed in the Striped Bass fishery warranted regulatory changes to preserve 

and improve the fishery, multiple regulatory strategies beyond a pre–defined 

HSL would have been evaluated to determine which strategy, or combination 

of strategies, would be the most effective to determine or maintain biological 

and management objectives. 

Within Striped Bass native ranges, Atlantic states have adopted various 

regulatory practices to meet their management goals (Figure 15, ASMFC 2022). 

In many states, freshwater (rivers) and marine environments have different 

regulations to protect migratory and spawning Striped Bass while also providing 
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fishing opportunity. The majority of the Atlantic states’ coastlines, as well as the 

ocean, have a 28–35–inch HSL. However, several areas (particularly in producer 

areas) enforce slot limits or smaller minimum sizes that allow the harvest of 

smaller Striped Bass, starting at 18–20 inches depending on the state. There are 

no regions that include a 20–30–inch slot limit comparable to the NCGASA 

proposal (K. Drew, ASMFC, personal communication, January 23, 2023). 

Atlantic States management (regulations) are based on female spawning stock 

biomass and fishing mortality targets for the migratory stock complex, which 

represent the best available scientific information. There are a number of 

different combinations of size limits and harvest levels that would allow them to 

achieve the desired spawning stock biomass target and management 

objectives, and stakeholder needs are considered when they set the size limits 

and other regulations (ASMFC 2019). The coastal/ocean minimum size limit of 28 

inches represents the size at full maturity for Atlantic coast Striped Bass, and 

therefore fisheries with lower size limits are harvesting immature fish. Those 

fisheries occur in the producer areas where mature Striped Bass are only 

available during the spawning season. The Atlantic States Marine Fisheries 

Commission (ASMFC 2022) allows harvest of those smaller fish and forgoes yield 

of larger fish in order to create more equitable access to the resource between 

stakeholders in the ocean region and stakeholders in the producer areas, based 

on historical fishing patterns (K. Drew, ASMFC, personal communication, January 

23, 2023). 

In response to the 2015 mandate by the ASMFC to decrease harvest, many 

coastal and Chesapeake Bay states decreased the recreational bag limit from 

two to one fish, ≥ 28 inches TL (ASMFC 2014). While these changes successfully hit 

coast–wide harvest reductions goals, they failed to translate into improvements 

in the female spawning stock biomass (ASMFC 2016b, ASMFC 2017, NEFSC 2019).  

To understand the immediate economic and biological trade–offs resulting from 

harvest restrictions that favor larger Striped Bass, Carr–Harris and Steinback 

(2020) evaluated the effect of 36 alternative recreational Striped Bass fishing 

policies (Table 6 in Carr–Harris and Steinback 2020) on (1) expected angler 

welfare (measured as the level of compensation required to hold anglers’ 

expected utility constant after a policy–induced change in fishing trip quality), 

(2) total recreational removals, and (3) mature female recreational removals 

relative to the simulated outcome of the actual 2015 policy of one fish, ≥ 28–

inches TL. Simulations revealed that policies that decreased the baseline 

minimum from 28 to 20 or 24 inches (thus directing harvest toward frequently 
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encountered yet lower–valued smaller Striped Bass) while constraining harvest of 

rarely encountered yet higher–valued large Striped Bass resulted in increases of 

recreational harvest that were incommensurate with concurrent welfare gains 

(Carr–Harris and Steinback 2020. The one fish 28–36–inches TL HSL regulation was 

the sole policy analyzed that resulted in a non–trivial reduction in recreational 

removals relative to the actual 2015 MLL policy (one fish ≥ 28–inches TL). This 

policy resulted in only a slight reduction in angler welfare due to the relatively 

low frequency at which Striped Bass ≥ 36 inches are encountered in the fishery 

(Carr–Harris and Steinback 2020.  

While the effect of length–based regulation changes on angler welfare was not 

incorporated into the Striped Bass population model presented here, we 

interpret angler harvest opportunity as a proxy for angler satisfaction. Results 

from the Striped Bass Angler Preference Questionnaire indicate that 51% of 

respondents fish for Striped Bass to catch and eat (Question 10, Appendix 1). 

Furthermore, an Environmental Justice Community Survey conducted for the 

California Department of Water Resources showed that the overwhelming 

majority (90%) of the self–identified disadvantaged community (DAC) members 

surveyed eat fish from the Delta four or more times per week (Ag. Innovations 

2021). Aside from those that chose ‘other or not specified’ (35%), the majority of 

DAC respondents (51%) indicated that they catch Striped Bass (Ag. Innovations 

2021). These results suggest that Striped Bass is an important food source for 

California anglers, and that failing to maintain harvest opportunities may present 

an issue for the communities that depend on this resource as a part of their diet.  

Compared to the proposed 20–30–inch HSL, our model of the California Striped 

Bass population estimated that an 18–30–inch HSL would result in a smaller 

decrease in total harvest relative to current regulations while maintaining the 

same fecundity contribution of older females in the population (see Population 

Model section). As with the ‘most efficient’ regulation of one 28–36–inch fish 

identified in Carr–Harris and Steinback (2020), an 18–30–inch HSL maintains the 

lower length limit at the status quo while only excluding harvest opportunity for 

size classes infrequently encountered in the fishery (see Figure 6 and Figure 7). 

Thus, we can infer that this regulation may have a similarly low impact on angler 

welfare as estimated in Carr–Harris and Steinback (2020).  

As observed on the East Coast, there are several combinations of harvest size 

and bag limits that, in concept, could be implemented in California to be more 

protective of the female spawning biomass and may contribute to increased 

spawning success compared to the current regulations. However, increasing 
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Striped Bass abundance and size of fish may not be possible through changes to 

angling regulations alone due to environmental constraints, carrying capacity, 

and/or other factors. Examples of management strategies observed on the East 

Coast (Figure 15) that could be applied to the California Striped Bass fishery (if 

deemed appropriate) include, but are not limited to:  

• Harvest slot limits (as evaluated in this petition)  

• Lower or higher minimum size limits 

• Split slot limit(s) 

• Seasonal closures / Seasonal regulation changes 

• Geographic closures (seasonal and/or permanent) 

• Increased or decreased bag limits 

• Gear Restrictions 

• Regulations specific to marine and/or freshwater locations 

• Regulations specific to charter boats and private boats 

• Combination of more than one option 
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Figure 15. Overview of 2022 recreational Striped Bass fishing regulations in 

Atlantic coast states. Additional geographic and gear restrictions apply in many 

of the fisheries. Figure adapted from Table 6 in ASMFC 2022. 
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APPENDIX 1: 2022 STRIPED BASS ANGLER PREFERENCE 

QUESTIONNAIRE RESULTS SUMMARY 

1.1 Questionnaire Purpose 

In the Fall of 2020, the Nor-Cal Guides and Sportsman’s Association (NCGASA) 

submitted a regulation change petition to the Fish and Game Commission. The 

proposed regulation change would restrict the harvest of Striped Bass to a “slot 

limit” between 20 and 30 inches for inland anadromous waters. In the summer of 

2022, the NCGASA submitted a second petition which would apply the 20-to-30-

inch harvest slot limit to Striped Bass caught in marine (ocean and bay) waters 

as well. The NCGASA petition stated that the regulation change would protect 

the earliest spawners as well as the largest most fecund individuals, which would 

then eventually increase the population size of Striped Bass. The NCGASA also 

stated that they had polled their membership and that there was overwhelming 

support for a 20-to-30-inch slot limit.  

The California Department of Fish and Wildlife (CDFW) is in the process of 

evaluating the proposals to determine how this proposed change may affect 

the Striped Bass fishery, including harvest opportunities and biological processes. 

The Striped Bass fishery is one of the largest fisheries in California. This is because 

Striped Bass have a wide-spread distribution, fishing methods to target and 

catch Striped Bass are diverse, and anglers can fish for and catch Striped Bass 

year-round. Because of the popularity of the fishery, any changes to Striped Bass 

fishing regulations would impact many thousands of California anglers.  

Part of the evaluation process included understanding and documenting 

anglers’ general satisfaction with the Striped Bass fishery, as well as gaging 

angler interest in changing Striped Bass fishing regulations. To reach California’s 

Striped Bass anglers, the CDFW developed and conducted Striped Bass Angler 

Preference Questionnaires (APQ) first through opportunistic in-person interviews, 

and then through expanded electronic questionnaires. Altogether, CDFW 

contacted more than 960,000 licensed anglers and assessed the data from 

approximately 26,000 respondents. This summary describes the data collection 

process and results. 
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1.2 In-person Striped Bass Angler Preference Questionnaire 

Initial in-person interviews began in November 2021 and occurred during 

randomly scheduled Central Valley Angler Survey (CVAS) surveys. Willing 

participants in the questionnaire were told that CDFW was soliciting angler input 

on the current Striped Bass fishery. They were not informed of the Nor-Cal Guides 

and Sportsman’s Association (NCGASA) petition as not to bias the responses. 

Respondent questions were answered after the questionnaire was completed 

unless it was for clarification. Questionnaires consisted of nine questions, listed 

below. The in-person questionnaire took place between November 2021 and 

July 2022. A total of 211 anglers were interviewed and the results in questions 2-9 

reflect the responses of 204 self-identified Striped Bass anglers. 

1.2.1 In-person Striped Bass APQ questions and results.  

1. Do you fish for Striped Bass? 

• Yes 

• No 

2. Do you support the current minimum size and bag limit? 

• Yes 

• No 

3. Would you like to see the minimum size limit lower? 

• Yes 

• No 

4. Would you like to see the minimum size limit higher? 

• Yes 

• No 

5. Would you like to see a maximum size limit applied? 

• Yes 

• No 

6. Do you support a catch and release fishery for trophy Striped Bass? 

• Yes 

• No 
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7. Are you associated with any professional fishing associations? 

• Yes 

• No 

8. Are you associated with any state natural resource agency? 

• Yes 

• No 

9. What method do you use to catch Striped Bass? 

• Any 

• Bait 

• Lure 

• Fly 

• Spear 

1.3 In-person Striped Bass Angler Preference Questionnaire Results by 

Question 

1.3.1 Question 1. Do you fish for Striped Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

97 3 211 

 

Anglers contacted (i.e., respondents) overwhelmingly answered that they fished 

for Striped Bass. If an angler answered “no” to Question 1, the questionnaire 

ended. If an angler answered “yes”, they moved on to Question 2. Seven 

respondents ended the questionnaire at Question 1.  
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1.3.2 Question 2. Do you support the current minimum size and bag limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

64 36 204 

 

The majority of respondents answered that they support the current minimum 

size limit of 18 inches and bag limit of two fish per day (64%). 

1.3.3 Question 3. Would you like to see the minimum size limit lower? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

30 70 204 

 

The majority of respondents answered that they would not want to lower the 

minimum size limit for harvestable Striped Bass (70%). 

1.3.4 Question 4. Would you like to see the minimum size limit higher?  

Yes 

(%) 

No 

(%) 

Number of 

Responses 

19 81 204 

 

Most respondents answered that they would not want to raise the minimum size 

limit for harvestable Striped Bass (81%).  
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1.3.5 Question 5. Would you like to see a maximum size limit applied? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

51 49 204 

 

Respondents were almost evenly split on whether they would want to see an 

upper size limit applied to the Striped Bass fishery. 

1.3.6 Question 6. Do you support a catch and release fishery for trophy Striped 

Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

60 40 204 

 

However, respondents were generally in-favor of a catch-and-release trophy 

Striped Bass fishery even though that meant a maximum size limit would need to 

be applied. 

1.3.7 Question 7. Are you a member of any professional fishing association? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

10 90 204 

1.3.8 Question 8. Are you associated with any state natural resource agency? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

3 97 204 
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To evaluate whether the questionnaire was reaching a broad fishing 

community, and not just those anglers represented by professional fishing 

associations or natural resource agencies, anglers were asked Questions 7 and 

8. In both cases, 10% or less of respondents represented the aforementioned 

groups, demonstrating that the questionnaire was successful in reaching a 

broad fishing community. 

1.3.9 Question 9. What method do you use to catch Striped Bass? 

Artificial lure 

(%) 

Bait 

(%) 

Fly 

(%) 

Spear 

(%) 

Other 

(%) 

Total 

Responses 

32 64 1 2 1 204 

 

Respondents were asked their primary preferred method for catching Striped 

Bass. They were not able to answer more than one method though it was clear 

that anglers often used more than one method and that this question needed 

to be edited. Respondents reported artificial lures as the most preferred method 

followed by bait, and less often fly and spear. 

Results of the questionnaire indicated that the Striped Bass anglers that were 

interviewed by CVAS staff generally supported the current minimum size limit of 

18 inches total length and did not support changing the minimum size either 

lower or higher than 18 inches (Questions 2-4, Section1.2.1). Anglers were neutral 

on whether they wanted to see a maximum size, with respondents split nearly 

50-50 on their responses (Question 5, Section 1.2.1). However, when asked if they 

would support a catch and release fishery for trophy sized Striped Bass, anglers 

were generally in favor (60% yes, Question 6, Section 1.2.1).  

Comments received from anglers were recorded in a notes section of the 

datasheet. Comments ranged from anglers wanting smaller or larger bag limits, 

smaller minimum sizes, the desire for the implementation of a slot limit, and the 

desire to see regulations removed from Striped Bass because they are an 

introduced species. Additionally, many anglers reported already practicing 

catch-and-release fishing on large Striped Bass that they perceived as female. 

Lastly, despite being in favor of a catch-and-release trophy fishery, some 

respondents expressed concern about additional restrictions imposed with a 

maximum size limit. Instead, they desired other anglers to self-regulate the size of 

Striped Bass harvested instead of CDFW imposing a maximum size limit. This may 
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explain the discrepancies in the responses between questions 5 and 6 (Section 

1.2.1). To reach a larger number of anglers, an electronic version of the APQ was 

developed. 

1.4 Electronic Striped Bass Angler Preference Questionnaire 

An electronic questionnaire was developed using the existing in-person APQ 

questions as a template. The questions were reviewed by managers in Fisheries 

Branch, human dimensions experts in Wildlife Branch (to assess for bias), and 

with staff from the Office of Communication and Outreach (OCEO). Because 

the questionnaire was going to be reaching a larger angling constituent, the 

original questions were slightly changed and expanded in scope. The available 

platform for CDFW electronic questionnaires was Survey Monkey and could only 

be distributed in English because of the distribution timing. Translation services 

contracts were in-flux due to proximity to the new fiscal year (June-July 2022).  

Electronic Striped Bass APQ questions with response choices.  

The electronic Striped Bass APQ was distributed through direct email, social 

media post, CDFW website, a press release, and through the Angler Update 

email newsletter. 

 

1. Do you fish for Striped Bass? 

• Yes 

• No 

2. Do you support the current minimum size? 

• Yes 

• No 

3. Do you support the current bag limit? 

• Yes 

• No 

4. a. Would you like to see the minimum size limit for harvest of Striped Bass: 

• <18 inches 

• >18 inches 
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• No change 

• No minimum size 

b. Preferred minimum size (if not 18 inches)? 

• Fill in the blank 

5. What length Striped Bass do you consider a trophy (in inches)? 

• Fill in the blank 

6. Would you support a catch and release fishery for trophy sized Striped 

Bass? This would require setting a maximum size/slot limit on Striped Bass 

that can be harvested. 

• Yes 

• No 

7. Are you a member of any professional fishing associations? 

• Yes 

• No 

8. Are you associated with any state natural resource agency? 

• Yes 

• No 

9. What method do you use to catch Striped Bass? (select all that apply) 

• Artificial lure 

• Bait 

• Fly 

• Spear 

• Other (please specify) 

10. Why do you fish for Striped Bass? (select all that apply) 

• Catch and eat 

• Catch and release 

• Fishing Guide 

• Other (please specify)  
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The questionnaire was distributed to approximately 960,000 licensed anglers 

through emails stored on the CDFW Automated License Data System (ALDS) 

database. Licensed anglers received an electronic APQ email if they had both 

1) provided an email when they purchased their fishing license, and 2) if they 

had purchased a fishing license in the last three years (to cut down on the 

volume of emails). Additionally, the updated APQ was distributed through social 

media, a news release, posted to the CDFW Striped Bass webpage, and through 

the CDFW Angler Update email newsletter. For a timeline of important APQ 

details, see Table 1.1. 

Initially the electronic APQ was only distributed in English because the 

distribution timing aligned with the change of the State of California fiscal year 

(July 1) and new translation services contracts were in-flux. Since then, the 

contract has been renewed and the questionnaire was redistributed (through 

email and social media posts) in non-English languages which include Spanish, 

Tagalog, Vietnamese, Russian, Simplified Chinese, and Traditional Chinese.  
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Table 1.1. Electronic Striped Bass Angler Preference Questionnaire details. 

Includes how the questionnaire was distributed and when, as well as when the 

questionnaire was translated, and the closing date. 

Electronic Striped Bass APQ Detail Date 

Links to the APQ are posted to the CDFW Striped Bass webpages 7/25/2022 

Electronic APQ is emailed and successfully delivered to 914,784 

anglers 

7/26/2022 

Social media, press release, and Angler Update newsletter are 

posted and sent via email 

7/28/2022 

The StripedBass@wildlife.ca.gov mailbox was created to answer 

questions; webpages updated with email contact information 

8/11/2022 

Striped Bass town hall meeting held at Fisheries Branch 

headquarters 

8/24/2022 

Language interpretive/translation services contract renewed, 

and questionnaire gets translated into 6 non-English languages 

(Spanish, Tagalog, Vietnamese, Russian, Simplified Chinese, and 

Traditional Chinese) 

8/2022-

9/2022 

Links to the APQ are reposted to the CDFW Striped Bass 

webpages –  

non-English questionnaires are added 

9/21/2022 

Social media posts are reposted with links to non-English 

questionnaires 

9/22/2022 

Updated electronic APQ is emailed and successfully delivered to 

945,550 anglers (added 2 additional years of emails from ALDS) 

9/27/2022 

Questionnaire closed and links were deactivated/ removed from 

websites 

11/1/2022 

 

mailto:StripedBass@wildlife.ca.gov


 

11 

 

1.5 Electronic Striped Bass Angler Preference Questionnaire Results 

by Question 

1.5.1 Question 1. Do you fish for Striped Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

71 29 26,410 

 

Anglers contacted (i.e. respondents) overwhelmingly answered that they fished 

for Striped Bass. If an angler answered “no” to Question 1, the questionnaire 

ended. If an angler answered “yes”, they moved on to Question 2. 

Approximately 10,000 respondents ended the questionnaire at Question 1. 

1.5.2 Question 2. Do you support the current minimum size limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

71 29 16,875 

 

The majority of respondents answered that they support the current minimum 

size limit of 18 inches (71%). 

1.5.3 Question 3. Do you support the current bag limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

68 32 16,808 

 

The majority of respondents answered that they support the current bag limit of 

2 fish per day (68%). 



 

12 

 

1.5.4 Question 4. Would you like to see the minimum size limit for harvest of 

Striped Bass? 

No 

change 

(%) 

No minimum 

size (%) 

Lower than 18 

inches (%) 

Higher than 18 

inches (%) 

Number of 

Responses 

54 8 20 18 16,621 

 

Approximately half of anglers contacted preferred the current minimum size limit 

of 18 inches (54%). Most of the remaining respondents were split on whether 

they supported lowering the minimum size limit below 18 inches (20%) vs. 

increasing it above 18 inches (18%). A small fraction of respondents (8%) 

supported no minimum size limit. Anglers had the option to write in a preferred 

minimum size if not 18 inches. This portion of Question 4 received 5,527 fill-in-the-

blank responses summarized in Figure 1.1. Of the anglers that wrote in preferred 

minimum size limits, 58% of anglers would prefer a smaller than 18-inch minimum 

size limit (Fig. 1.1).  

 
Figure 1.1. There were 5,527 written responses for preferred minimum sizes other 

than the current 18-inch minimum size (although some respondents entered 18 

inches as their preference). 
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1.5.5 Question 5. What length Striped Bass do you consider a trophy? 

This question was a fill-in-the-blank question. The responses are summarized in 

Figure 1.2. There were 13,887 responses to Question 5. 

 
Figure 1.2. Fill-in-the-blank responses to what size Striped Bass anglers considered 

a trophy. 

Responses show that anglers consider a wide range of sizes to be trophies, with 

30 inches (26%), 36 inches (15%), and 40 inches or greater (21%) as the most 

frequent responses. 

1.5.6 Question 6. Would you support a catch and release fishery for trophy sized 

Striped Bass? This would require setting a maximum size/slot limit on Striped Bass 

that can be harvested. 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

64 36 16,797 

 

Anglers overwhelmingly supported the implementation of a maximum size limit 

on harvestable Striped Bass (64%). 
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1.5.7 Question 7. Are you a member of any professional fishing association? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

9 91 16,873 

 

1.5.8 Question 8. Are you associated with any state natural resource agency? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

4 96 16,836 

 

To evaluate whether the questionnaire was reaching a broad fishing 

community, and not just those anglers represented by professional fishing 

associations or natural resource agencies, anglers were asked Questions 7 and 

8. In both cases, less than 10% of respondents represented the aforementioned 

groups, demonstrating that the questionnaire was successful in reaching a 

broad fishing community. 

1.5.9 Question 9. What method do you use to catch Striped Bass? 

Artificial lure (%) Bait (%) Fly (%) Spear (%) Other (%) Total Responses 

47 42 10 <1 <1 28,524 

 

This question was asked to understand the general methodologies that anglers 

use to catch Striped Bass and to identify potential methodologies that may be 

affected by regulation changes (i.e., slot limits). Anglers could choose more 

than one option (select all that apply), which is why the total number of 

responses is higher than in previous questions. Artificial lures (47%) and bait (42%) 

are the most common methods used to catch Striped Bass. 
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1.5.10 Question 10. Why do you fish for Striped Bass? 

Catch and Eat 

(%) 

Catch and 

Release (%) 

Fishing Guide 

(%) 

Other 

(%) 

Total 

Responses 

51 42 1 6 23,812 

 

This question was asked to understand how and why anglers utilize the Striped 

Bass fishery. Anglers could choose more than one option (select all that apply), 

which is why the total number of responses is higher than in previous questions. 

Responses to Question 10 indicate that anglers primarily utilize the Striped Bass 

fishery for a food resource (51%, catch and eat), followed by for sport (42%, 

catch and release). Less common responses to this question included: 

occupation, time in nature, family bonding, and species protection/predator 

control. Combined, these responses accounted for less than 8% of total 

responses. 

1.6 Striped Bass Angler Preference Questionnaire Summary 

Despite being an introduced species and an opportunistic predator, Striped 

Bass represent one of the largest fisheries in California. Angler Preference 

Questionnaires were used to quantitatively describe anglers’ sentiment towards 

the fishery. The questionnaire was distributed to over 900,000 licensed California 

anglers, and more through social media posts, resulting in an unprecedented 

26,000 responses and more than 16,000 completed questionnaires.  

In general, Striped Bass anglers that took either the in-person APQ and/or the 

electronic APQ (there is most likely overlap), were supportive of the current 

Striped Bass fishing regulations (Table 1.1, Questions 2-4; Table 1.2, Questions 2-4). 

However, given the opportunity for change, anglers’ preferences for the Striped 

Bass fishery varied widely.  

Though 54% of anglers would prefer to see no changes made to the minimum 

size of harvestable Striped Bass, 20% of anglers would like to see the minimum 

size lowered (Table 1.2, Question 4). Written responses for “preferred minimum 

size if not 18 inches” showed that a minimum size of 16 inches or less was 

preferred for 57% of respondents (Figure 1.1).  
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There was also general support for a catch-and-release trophy Striped Bass 

fishery (Table 1.1, Question 6; Table 1.2, Question 6), even though that would 

mean setting a maximum size limit on harvestable Striped Bass (implementing a 

slot limit). This response indicates that anglers would support restricting the 

maximum size of harvestable Striped Bass to achieve protection for larger 

Striped Bass. In fact, written comments from respondents indicate that many 

anglers already practice catch-and-release fishing on “large” Striped Bass. The 

implementation of a maximum size limit would ensure that all anglers followed 

this practice. When asked what size defined a trophy Striped Bass, responses 

ranged widely (Figure 1.2), with 30, 36, and >40 inches reported most frequently. 

Though opinions varied on how anglers would change the Striped Bass fishery, 

what was clear was that anglers value the fishery for both food and sport (Table 

1.2, Question 10), and any changes to Striped Bass fishing regulations will impact 

thousands of anglers. 

Information obtained from Striped Bass Angler Preference Questionnaires will be 

incorporated into the regulation change petition evaluation completed by 

CDFW. The evaluation will include a biological assessment of the fishery, 

potential impacts that the regulation change may have on the fishery and 

California anglers, as well as anglers’ perspectives on the Striped Bass fishery. 

Together these components will shape CDFW’s assessment of the regulation 

change petition which is expected in summer 2024.
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APPENDIX 2. STRIPED BASS POPULALATION MODEL 

PARAMETER INPUT JUSTIFICATIONS 

2.1 Fishery Inputs 

2.1.1 Harvest (𝑼) and capture rate (�̇�) of fish vulnerable to angling 

There are no recent published estimates of harvest rates (𝑈) of Striped Bass on 

the west coast of the U.S.A. Thus, we chose a range of 𝑈 to represent lower 

plausible bounds of exploitation and upper plausible bounds that are likely to 

lead to overfishing. We represented the uncertainty in 𝑈 with a beta distribution 

parameterized with an 𝛼 = 5 and 𝛽 = 30. This resulted in a mean 𝑈 of 0.14 and 

95% probability between 0.05 and 0.27 (Fig. 2.1). This distribution included the 

range of historic published estimates of 𝑈 on the west coast of 0.12-0.19 for 1965 

to 1978 (Sommani 1972, Miller 1974), unpublished estimates from CDFW’s adult 

Striped Bass mark-recapture study of 0.04-0.29 (2011-2022), as well as estimates 

from the Atlantic coast stock assessment from 2011 to 2021 of 0.13-0.32 (2022 

ASMFC). It results in a 0.35 and 0.24 probability of 𝑈 greater than the Atlantic 

coast management target and threshold of 0.16 and 0.18, respectively (2022 

ASMFC).  

 
Figure 2.1. Probability distributions of parameter values for (a) harvest, (b) 

voluntary release rate, and (c) catch rates used to inform 𝑈, 𝛿, �̇� (respectively) in 

the model.  
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We informed the capture rate �̇� indirectly with estimates of voluntary release 

rates of Striped Bass (𝛿) as �̇� = 𝑈 (1 − 𝛿)⁄  because 𝛿 is easier to inform than �̇�. We 

represented 𝛿 with a beta distribution with an 𝛼 = 70 and 𝛽 = 50, resulting in a 

mean voluntary release rate of 0.58 with 95% probability between 0.49 and 0.67 

(Fig. 2.1). This range represents current patterns of voluntary catch and release 

practices by recreational anglers in the Sacramento-San Joaquin Delta and 

tributaries reported by CVAS (�̇� = 0.74-0.90), is consistent with the total release 

rates between 0.43 and 0.75 for Striped Bass reported through the California 

Recreation Fisheries Survey (CRFS,  sourced from Recreational Fisheries 

Information Center [RecFIN]), and through commercial passenger fishing vessels 

(CPFV) guide logbook records for the Pacific Oceans and San Francisco Estuary 

(�̇� = 0.14-0.58) (Table 2.1). Furthermore, 𝛿 results in model outputs of total release 

(i.e., the sum of voluntary and legally mandated release) that approximate 

patterns among 𝛿, 𝑈, and �̇� reported for Atlantic Striped Bass stocks (2022 

ASMFC). The distribution of angler capture rates that resulted from the specified 

𝑈 and 𝛿 parameters had mean of 0.35 with 95% probability between 0.12 and 

0.69 (Fig. 2.1).  

Table 2.1. Estimated harvest rates and literature sources for Striped Bass 

recreational fisheries. 

Source Harvest rates 

Miller (1974) 12-19% 

Sommani (1972) 9.6-17.6% 

2022 ASMFC 13-32% 

CDFW Adult Tagging Program 

(2011-2022; unpublished) 

4-29% 

2.1.2 Discard mortality rate 

Published mortality rates of captured and released Striped Bass by anglers range 

between <1% to 67% and can depend on fishing practices (Table 2.2). Because 

actual angling practices occur in less controlled environments than discard 

mortality studies, it is likely that this range underrepresents the true levels of 

discard mortality (e.g., Tenningen et al., 2021). Thus, we specified discard 

mortality rates with a beta distribution parameterized with an 𝛼 = 3.75 and 𝛽 =

9.25 (Fig 2.2). This specification resulted in a mean discard mortality rate of 0.29 

and 95% probability range between 0.09 and 0.55, encompassing discard rates 
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in the literature (Table 2.3), those applied in 2022 ASMFC (i.e., 37%), and 

representing common discard mortality rates applied in stock assessments of a 

variety of large-bodied marine fisheries (z et al., 2014). 

Table 2.2. Estimated voluntary release rates and data/literature sources for 

Striped Bass recreational fisheries. 

Data Source Release rates 

CRFS 2005-2022 RecFIN 

(https://www.recfin.org)  

43-75% 

CPFV logbook records 1995-

2020 

CDFW Marine Logs System 14-58% 

CVAS 1991-2016 Wixom et al. 1995; CDFW 

2021 

74-90% 

 

 
Figure 2.2. Probability distribution of parameter values for discard mortality rate 

used to inform 𝐷 in the model. 
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Table 2.3. Estimated discard mortality rates and literature sources for Striped Bass 

recreational fisheries. 

Source Release mortality rates 

Harrell (1988) 15.6-30.7% 

Hysmith et al. (1993) 38% 

Diodati and Richards (1996) 3-26% 

Nelson (1998) 6-27% 

Bettoli and Osborne (1998) 14-67% 

Lukacovic and Uphoff (2002) 0.8-9% 

Millard et al. (2003) 8-18% 

May (1990) 26-30% 

Childress 1989a,b 22-27% 

Millard et al. (2005) 9-23% 

2.1.3 Length-based vulnerability to capture. 

Variation in length-based vulnerability to capture can result from complex 

interactions among fishery and fish characteristics (O’Boyle et al. 2016, Patterson 

et al. 2012, Garner et al. 2014, Micah et al. 2021). Selectivity patterns of Striped 

Bass are likely governed by variation in fishing practices targeting harvest versus 

trophy catch as well as the relative spatial and temporal distribution of angling 

effort relative to ontogenetic shift in the spatial distribution of fish and temporal 

migration patterns. Carr-Harris and Steinback (2020) estimated a single strongly 

dome-shaped selectivity curve for Chesapeake Bay and Atlantic coast Striped 

Bass fisheries that closely aligns with the strong dome shaped selectivity’s of 

other large-bodied recreational fish species, including red snapper, grey trigger 

fish and Murray cod (2010 SEFSC, Patterson et al. 2012, Garner et al. 2014, 

Garner et al. 2017, Gwinn et al. 2019, Micah et al. 2021). Thus, we specified a 

strongly dome shaped selectivity pattern similar to Carr-Harris and Steinback 

(2020) with greater uncertainty in the vulnerability of larger fish to capture. We 

represented the selectivity pattern with a double logistic model with lower 

lengths at 50% vulnerability to capture (𝐿𝑙𝑜𝑤) drawn from a normal distribution 
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with 𝜇 = 60 and 𝜎 = 3. This resulted in a 95% probability between 54 cm and 66 

cm (Fig. 2.3a). The upper length at 50% vulnerability to capture (𝐿ℎ𝑖𝑔ℎ) was 

modeled as 𝐿ℎ𝑖𝑔ℎ = 𝐿𝑙𝑜𝑤 + Δ, where Δ was drawn from a log-Normal distributions 

with 𝜇 = log(5) and 𝜎 = 1. This resulted in 𝐿ℎ𝑖𝑔ℎ with a mean of 68 cm and 95% 

probability between 57 cm and 96 cm (Fig. 2.3b). We specified the standard 

deviation of the double logistic model as the product of a coefficient of 

variation of 0.15 and the length of the fish (i.e., 𝜎logit = 𝑐𝑣 ∗ 𝐿). To ensure that the 

maximum capture probability did not fall below a value of 1, we scaled the 

vulnerability curve by dividing the outputs by the maximum probability in each 

growth-type-group. This resulted in a mean 𝐿𝑙𝑜𝑤 of 48 and 𝐿ℎ𝑖𝑔ℎ of 79 (Fig. 2.3c).  

 
Figure 2.3. Probability distributions of parameter values for (a) lower length at 

50% vulnerability to capture and (b) upper length at 50% vulnerability to capture 

used to inform the vulnerability of fish of length 𝐿 to capture (c). The bold red line 

in panel (c) represents the length-based capture probability used in the model 

compared to capture probabilities modeled for Atlantic Striped Bass (dashed 

line; Carr-Harris and Steinback 2020). Light red lines represent the standard 

deviation of the capture probability for Pacific Striped Bass, indicating greater 

uncertainty in the vulnerability of larger fish to capture.  
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2.2 Life History Inputs 

2.2.1 Length at age 

A total of 21 growth-type-groups were simulated, following procedures in Gwinn 

et al. (2015). In brief, asymptotic length for each growth-type-group 𝑔 for each 

sex 𝑠 (𝐿∞,𝑔,𝑠) was assigned at evenly spaced intervals between 𝐿∞,𝑚𝑖𝑛 and 𝐿∞,𝑚𝑎𝑥 

(Table 2.4) for a total equal to the number of growth-type-groups. Values for  

𝐿∞,𝑚𝑖𝑛 and 𝐿∞,𝑚𝑎𝑥 were set as ± 20% of the mean asymptotic length 𝐿∞ (Table 

2.4), which approximates the 95% probability range of a normal distribution with 

a means of  𝐿∞ and a standard deviation of 10% of the mean. The proportion of 

fish recruiting to each growth-type-group 𝑔 for each sex 𝑠 (𝑝𝑔,𝑠) was specified as 

the normal probability density of 𝐿∞,𝑔,𝑠, with a mean of 𝐿∞ and a standard 

deviation 10% of 𝐿∞  (Gwinn et al. 2015; Walters and Martell 2004). 

Table 2.4. Mean and 95% probability of minimum and maximum asymptotic 

lengths for growth-type-group assignments. 

Parameter Average length 

(cm) 

95% probability at 

2.5% 

95% probability at 

97.5% 

𝐿∞,𝑚𝑖𝑛
𝑓𝑒𝑚𝑎𝑙𝑒

 106.3 93.4 121.3 

𝐿∞,𝑚𝑎𝑥
𝑓𝑒𝑚𝑎𝑙𝑒

 159.5 140.1 181.9 

𝐿∞,𝑚𝑖𝑛
𝑚𝑎𝑙𝑒  96.8 85.2 109.8 

𝐿∞,𝑚𝑎𝑥
𝑚𝑎𝑙𝑒  145.2 127.9 165 

2.2.2 Length-weight relationship. 

Length-weight parameters were estimated with a standard length-weight 

regression fit to data collected during creel surveys (Wixom et al. 1995; CDFW 

2021) conducted from 1991-2016 in the San Francisco estuary and Sacramento- 

San Joaquin Delta. Length-weight parameters were estimated as 𝛼 = 4.8 ∗ 10−5 

and 𝛽 = 2.7 for males and 𝛼 = 2.7 ∗ 10−5 and 𝛽 = 2.8 for females.  
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2.2.3 Von Bertalanffy growth parameters and Length-at-maturation 

Growth and maturation rates of Striped Bass are known to be sex specific, with 

females growing to larger sizes and maturing at larger sizes and ages then males 

(Robinson 1960, Mansueti 1961, Turner and Kelley 1966). To account for these 

differences, we estimated von Bertalanffy growth parameters (Bertalanffy 1938) 

using an existing long-term fishery-independent length and age data set 

collected between 1969 and 2009 (total sample size of 250,125). Data were 

collected with fyke nets and experimental gill nets in the Sacramento-San 

Joaquin River Delta and tributaries, providing representation of a broad range of 

sizes and ages (Danos et al. 2020). The growth model was specified with 

common 𝑡0 and 𝑘 parameters and a sex-specific 𝐿∞ parameters, and fit with a 

Normal likelihood via maximum likelihood methods. This analysis resulted in 

maximum likelihood estimates of 𝑡0 = −1.4, 𝑘 = 0.1 (95% probability between 0.08 

and 0.13), 𝐿∞
𝑚𝑎𝑙𝑒 = 121 cm (95% probability between 106.6 cm and 137.5 cm) , 

and 𝐿∞
𝑓𝑒𝑚𝑎𝑙𝑒 = 132.9 cm (95% probability between 116.8 cm and 151.6 cm) . The 

mean length at maturation (𝐿𝑚𝑎𝑡) was set to 35.1 cm for males (95% probability 

between 30.5 cm and 40.5 cm) and 58 cm for females (95% probability between 

50.5 cm and 67 cm), which approximates maturation at 2 years for males and 4-

5 years for females (Coutant 1986, Scofield 1930, Calhoun et al. 1948). 

2.2.4 Natural mortality 

Natural mortality 𝑀 is difficult to measure directly (Vetter 1988), and there are no 

known estimates of age-specific 𝑀 for Striped Bass on the west coast. Thus, we 

modeled natural mortality as size-dependent following Lorenzen (2000): 

𝑀𝑎,𝑔,𝑠 = 𝑀𝑟𝑒𝑓 (
𝐿𝑟𝑒𝑓

𝐿𝑎,𝑔,𝑠
),  

where 𝐿𝑟𝑒𝑓 is a reference length where the natural mortality rate is known to be 

a given value (i.e. 𝑀𝑟𝑒𝑓). We inform 𝐿𝑟𝑒𝑓 using the natural mortality schedule 

given for Atlantic Striped Bass in recent stock assessments by adjusting  𝐿𝑟𝑒𝑓 to 

mirror the Lorenzen mortality curve at 𝑀𝑟𝑒𝑓 = 0.15 (2022 ASMFC). This resulted in 

𝐿𝑟𝑒𝑓 = 90 cm for males and females, with a mean 𝑀 of 0.15 and a 95% 

probability between 0.10 and 0.22 (Fig. 2.4).  
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Figure 2.4. Sex-specific natural mortality-at-age estimates for Pacific Striped Bass 

(bold blue line and dashed red line) compared to natural mortality reported for 

Atlantic Striped Bass (dotted line; 2022 ASMFC) (a). Panel (b) describes the 

probability distribution of parameter values for 𝑀𝑟𝑒𝑓 used to inform natural 

mortality 𝑀. 

2.3 Reproduction and Recruitment Inputs 

2.3.1 Compensation Ratio (CR), scaling parameter ( 𝑹𝟎), and fertility function (𝜽) 

The parameter 𝐶𝑅 is the Goodyear compensation ratio (Goodyear 1977, 1980) 

that describes the maximum relative increase in juvenile survival as the total 

fecundity is reduced from the unfished biomass (𝜑0) to near zero. There are no 

available estimates of 𝐶𝑅 for pacific Striped Bass; however, Meyers et al. (1999) 

reports a value of 𝐶𝑅 =  18.2 for the species and the recent stock assessment of 

Atlantic stocks estimated and applies a value of 𝐶𝑅 =  6 (2022 ASMFC). We 

applied a mean value of 𝐶𝑅 =  11.6 in our Monty Carlo process based on the 

Fishlife analysis updated with the estimates of Myers et al. (1999) and 2022 

ASMFC. This resulted in a 95% probability of CR between 4.4 and 25.8. Because 

𝑅0 is a scaling parameter that does not influence the comparison of alternative 

regulations, we set it to 𝑅0 = 1 to present results on a ‘per-recruit’ scale.  
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The term 𝜃 (Eq. 2) was used investigate the interaction of fertility and sex ratio at 

various levels, ranging from 𝜃 = 20 (representing a “low fertility” function) to 𝜃 =

80 (representing a “high fertility” function) (Heppell et al. 2006; Fig. 2.5).  Values 

for 𝜃 were drawn from a random uniform distribution, which resulted in a mean 

of 50.4 and 95% probability between 22 and 78. 

 
Figure 2.5 Model relationship between fertilization rate and sex ratio (proportion 

of males) based on two different levels of fertility function,  𝜃 (Fig.3 from Heppell 

et al. 2006). 
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APPENDIX 3: CALIFORNIA DEPARTMENT OF FISH AND 

WILDLIFE’S STRIPED BASS DIET, FORAGING BEHAVIOR, AND 

PREDATION LITERATURE REVIEW 

3.1 Literature Review Purpose 

In the Fall of 2020, the Nor-Cal Guides and Sportsman’s Association (NCGASA) 

submitted a regulation change petition to the Fish and Game Commission. The 

proposed regulation change would restrict the harvest of Striped Bass to a “slot 

limit” between 20 and 30 inches for inland anadromous waters. In the summer of 

2022, the NCGASA submitted a second petition which would apply the 20-to-30-

inch harvest slot limit to Striped Bass caught in marine (ocean and bay) waters 

as well. The NCGASA petition stated that the regulation change would protect 

the earliest spawners as well as the largest most fecund individuals, which would 

then over time, increase the population size of Striped Bass. The NCGASA also 

stated that they had polled their membership and that there was overwhelming 

support for a 20-to-30-inch slot limit. In response to the petition filing, the 

California Department of Fish and Wildlife (CDFW) began compiling and 

reviewing the available science to evaluate the efficacy of the science 

presented in the proposal. The goal of this literature review is to understand 

trends in the Striped Bass population, trends in inland and marine fisheries, and 

impacts that the proposed slot limit may have on listed species (if any) through 

predation.  

During the evaluation process, several questions arose which necessitated a 

literature review which specifically focused on Striped Bass diet, foraging 

behavior, and predation. The review was needed to better understand how diet 

and feeding behavior of Striped Bass could vary temporally, spatially, by life-

stage, and sex. The review also included pertinent literature that discussed 

factors that may influence feeding behaviors including environmental 

conditions, Striped Bass migration and distribution, and predator-prey 

abundance, among others.  

The information included in the literature review included: study funding source 

(if listed and/or easily discernable), study period, geographic range, predator 

and prey assemblages evaluated/detected by the study, key findings from the 

study, and an overall take away from the paper. Information listed in the “key 

findings” and “overall” sections of the review include text taken directly from the 
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document that was reviewed as well as text that reflects the opinions of the 

reviewer. Final impressions and findings from this literature review will inform and 

be presented in the CDFW evaluation of the NCGASA slot limit proposal 

document. This review is a living document and will be updated as new 

research is conducted and literature published. 

3.2 General Striped Bass diet and foraging behavior  

Loboschefsky et al. 2012 

Loboschefsky, E., G. Benigno, T. Sommer, K. Rose, T. Ginn, A. Massoudieh, and F. 

Loge. 2012. Individual-level and Population-level Historical Prey Demand of San 

Francisco Estuary Striped Bass Using a Bioenergetics Model. San Francisco 

Estuary and Watershed Science 10(1). 

Funding Source. DWR and IEP. 

Study Period. Dates ranging between 1969-2004 were selected because it 

was a composite study to create a model and not a study to collect 

data. 

Geographic Range. San Francisco Estuary. 

Predator assemblage evaluated. Sub-adult (age 1 and 2) and adult (age 

3+) Striped Bass. 

Prey species detected. Diet analysis was compiled from many sources 

and over different time scales. Prey item categories included: fish, 

decapod/isopods, mysids, and “other”.  

Key Findings. 

• Quantified the individual and population-level consumption by 

Striped Bass. 

• Mean length at age, and subsequent calculated mean weight 

began to decrease in the early 1990s for fish older than age 4. 

• Adult Striped Bass diet consisted primarily of prey fish during all time-

periods analyzed and was not observed to change significantly over 

time. 
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• Sub-adult Striped Bass became more piscivorous during the study 

period beginning in 1990, with a commensurate decline in the 

proportion of mysids in their diet. Prey fish increased from 2.5% to 

12.2% in the diet of age one and from 78.5% to 82.1% in the diet of 

age two between 1980 and 1990, and mysids in the diets decreased 

from 95.9% to 58.5% and from 18.4% to 8.4%. 

• Sub-adult population total consumption was variable from year to 

year and was statistically correlated to the sub-adult abundance 

estimates for age one. 

• Adult population total consumption was statistically correlated to 

Striped Bass abundance estimates. 

• From 1990 through 2001, piscivorous predation rates increased 

coincident with higher population numbers of adult Striped Bass and 

sub-adults. 

Overall. This study found that individual consumption by adult females was 

higher than adult males at comparable age–classes. This may be 

because of the larger sizes and growth rates of females than of males, 

and the higher energetic cost of spawning in females than in males. One 

of the key findings of this paper is that population total consumption by 

sub-adult Striped Bass was similar to the population total consumption by 

adult Striped Bass. While the individual total consumption by adults was 

greater than that of the sub-adults, the larger sub-adult population 

abundance resulted in very similar total consumption (e.g., mean = 18.1× 

106 kg prey for sub-adults versus 17.9 × 106 kg prey for adults). Prey 

located outside of the estuary represents an unknown percentage of the 

estimated total prey consumed by adults. By contrast, since sub-adults 

primarily reside in the estuary, and since the simulations showed that this 

demographic frequently consumes more than adults, sub-adults have a 

particularly large consumption demand within the estuary. Sub-adult 

Striped Bass can be highly abundant in shallow-water habitat (Nobriga 

and Feyrer 2007). A high percentage of prey consumed by sub-adult 

Striped Bass may originate inshore rather than in pelagic habitat. 
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Nobriga and Feyrer 2008 

Nobriga, M., and F. Feyrer. 2008. Diet composition in San Francisco Estuary 

Striped Bass: does trophic adaptability have its limits? Environmental Biology of 

Fishes. DOI 10.1007/s10641-008-9376-0.Funding Source.  

Funding Source. DWR and the CALFED Science Program. 

Study Period. Used data collected from Stevens 1966 (1963-1964) and 

Nobriga and Freyrer 2007 (2001-2003), excluding winter samples from 

Stevens to make data sets temporally comparable. 

Geographic Range. Sacramento San Joaquin Delta (16 sites). 

Predator assemblage evaluated. Striped Bass diets.  

Prey species detected. Variable, but focused on Inland Silverside, 

Threadfin Shad, and decapod shrimp.  

Key Findings. 

• This study examined trophic adaptability, as changes in diet over 

time shifted with prey availability. 

• Results indicate that Striped Bass could effectively incorporate new 

prey into their diet at an intermediate time scale between one to two 

years. This was observed by Stevens 1966 after Threadfin Shad 

established populations in the San Francisco Estuary and were 

identified as a new prey source in the early 1960s.   

• Threadfin Shad was a close second in importance to cannibalized 

Striped Bass as a prey fish and remained at similar frequencies in 

Striped Bass stomachs 40 years later. 

• Logistic regression models for the three prey taxa tested showed their 

presence–absence in Striped Bass stomachs was significantly 

affected by both prey density and predator length. Larger Striped 

Bass (>400 mm FL) were less likely to consume smaller prey fishes such 

as Inland Silverside, and more likely to consume Threadfin Shad and 

decapod shrimp. 

• Striped Bass and Mysid shrimp often form a predator–prey association 

in estuaries, and there is evidence to suggest that San Francisco 
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Estuary (SFE) Striped Bass productivity has declined in part because 

Mysid shrimp productivity has declined. 

Overall. SFE Striped Bass exhibited, and continue to exhibit, considerable 

trophic adaptability. Striped Bass have adapted by incorporating 

certain prey into their diet as prey were introduced and rose to 

prominence in the estuary’s faunal assemblage. They speculate that as 

continued species introductions push the SFE food web further away 

from a pre-existing state, it is increasingly unlikely that Striped Bass will 

find a suite of invading ‘alternate prey’ that can fully replace their 

established historical prey which may lead to declines in Striped Bass 

productivity.  

Stevens 1966 

Stevens, D.E. 1966. Food habits of Striped Bass, Roccus saxatilis, in the 

Sacramento–San Joaquin Delta. California Department of Fish Game Fish 

Bulletin 136:68–96. 

Funding Source. Delta Fish and Wildlife Protection Study through DWR and 

the California Water Bond Act.  

Study Period. September 1963 through August 1964. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Striped Bass food habits (n= 8,628 

stomachs). 

Prey species detected. Various aquatic macroinvertebrate and fish 

species (see key findings below). Percentages reported below represent 

average % by volume across seasons (see Tables 5, 6, 7, and 8 in 

document) 

Key Findings. 

• Data were analyzed by frequency of occurrence in the stomachs 

and percent of diet by volume. 

• Young bass between 5-12 cm (September 1963) and 12-23 cm 

(August 1964) consumed crustaceans (56%), insects (trace), mollusks 

(1%), Threadfin Shad (36%), and small Striped Bass (12%). 



 

6 

 

• Juvenile bass between 13-25 cm (September 1963) and 24-35 cm 

(August 1964) consumed crustaceans (14%), Threadfin Shad (31%), 

Striped Bass (18%), American Shad (3%), Delta Smelt (listed as pond 

smelt in document, 5%), King Salmon (spring and summer)(2%), 

insects (trace), and mollusks (trace). 

• Sub-adult bass between 26-37 cm (September 1963) and 36-47 cm 

(August 1964) consumed Threadfin Shad (43%), Striped Bass (35%), 

unidentified fishes (10%), American Shad (1%), King Salmon (spring 

and summer) (3%), and crustaceans (4%). 

• Adult bass longer than 38 cm (September 1963) and longer than 48 

cm (August 1964) were considered at least three years old. Their diet 

included Striped Bass (45%), unidentified fishes (6%), Threadfin Shad 

(26%), American Shad (4%), Delta Smelt  (trace), King Salmon 

(spring)(1%), and crustaceans (trace). 

• King Salmon were observed in the diets of sub-adult (fall and spring) 

and adult Striped Bass (spring) in the lower San Joaquin River, but not 

in the middle or upper San Joaquin River. 

• Diets of Striped Bass caught in the south delta were dominated by 

crustacean species for young through sub-adult Striped Bass. Adult 

diets were dominated by fishes, primarily other Striped Bass and 

Threadfin Shad. 

Overall. Five items frequently occurred in the diets of Striped Bass of any 

age, including Mysid shrimp, amphipods, small Striped Bass, Threadfin 

Shad, and discarded or stolen sardine and anchovy bait. Young Striped 

Bass were one of the important foods of adult and sub-adult bass. In the 

fall, they were discovered in two-fifths of sampled sub-adults and adults’ 

stomachs. In the winter and spring, as the young bass became less 

abundant and larger, they were eaten less frequently. In the summer, 

when the new year-class of young bass became available, there was a 

sharp increase in the percentage of the sub-adults and adults that had 

eaten small bass. These new young-of-the-year bass were also of 

importance as a food of juvenile bass. 
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Thomas 1967 

Thomas, J.L. 1967. The Diet of Juvenile and Adult Striped Bass Roccus Saxatilis, in 

the Sacramento-San Joaquin River System. Cal Fish and Game 53(1):49-62. 

Funding Source. Federal Aid to Fish Restoration Funds (Dingell-Johnson 

Project California).  

Study Period. Incidental collection took place between 1957-1960. In 1961, 

the Young of Year (YOY) were collected monthly.  In 1962, both juveniles 

and adults were collected monthly. 

Geographic Range. (i) San Francisco Bay (SFB), (ii) San Pablo Bay, (iii) 

Sacramento River and bays from Crockett to Pittsburg, (iv) Delta, (v) 

Lower Sacramento River, and (vi) Upper Sacramento River. 

Predator assemblage evaluated. Striped Bass only.  

Prey species detected. Both vertebrates and invertebrates were collected 

(see Table 2 in Thomas 1967). Prey detected included Chinook Salmon. 

Key Findings. Results are presented by season, location, and size class, 

and are reported as frequency of occurrence and percentage volume. 

Below is a summary of detected prey species size classes with volume 

reported.  

• Adults (> 16 inches). 

▪ Spring diet largely consisted of Shiner Perch (50%) and 

anchovies (34%). Individuals were found in the SFB.  

▪ Summer diet largely consisted of Northern Anchovies and 

Shiner Perch. Individuals were found in the SFB. 

▪ Fall diet largely consisted of Northern Anchovies and Shiner 

Perch (>50% by volume combined), Pacific Tomcod and 

herring (22% by volume combined). Young Striped Bass also 

appeared in the diet. Individuals were found in the Delta. 

• Juveniles (size group not stated, assuming < 16 inches). 

▪ Spring diet largely consisted of King Salmon (65%). Individuals 

were found in the Upper Sacramento River. 
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▪ Summer diet largely consisted of King Salmon and carp (73% 

combined). Individuals were found in the Upper Sacramento 

River. 

▪ Summer diet largely consisted of Mysid shrimp (80%). 

Individuals were found in the Delta. 

Overall. The study did not differentiate diet by fish size for all locations and 

times of the year. Therefore, results where diet composition across size 

classes differentiated were summarized. Generally, adults in San Francisco 

Bay contained larger volumes of Shiner Perch and anchovies in stomachs, 

while juveniles in the Upper Sacramento River and Delta contained more 

King Salmon, carp, and Mysid shrimp. 

Young et al. 2022 

Young, M.J., Feyrer, F., Smith, C.D., and D.A. Valentine. 2022. Habitat-specific 

foraging by Striped Bass (Morone saxatilis) in the San Francisco Estuary, 

California: implications for tidal restoration. San Francisco Estuary & Watershed 

Science 20 (3). 

Funding Source. U.S. Bureau of Reclamation (Interagency Agreement). 

Study Period. Spring (March 26-April 5) 2018 and Summer (July 9-18) 2018. 

Geographic Range. Ryer Island in the north-central delta was targeted for 

this study. Three habitat types were sampled: marsh, shoal, and channel. 

These habitats were sampled both day and night using gill nets and trawls 

to minimize time of day and gear type bias. 

Predator assemblage evaluated. Striped Bass were evaluated at a size 

range of 63 to 671 mm standard length, and an age range spanning 1-5 

years. 

Prey species detected. Stomach contents revealed 9,989 prey items 

representing 46 prey taxa.  

Key Findings. 

• Tested for differences in fish size and stomach fullness across season 

and habitat types using ANOVA. 
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• Collected 269 Striped Bass of which 34 had empty stomachs (n = 235 

individuals). 

• Diets were dominated by invertebrates. 

• Diets only differed by Stiped Bass size in the spring. 

• There were significant diet differences across habitats in both spring 

and summer. Striped Bass collected in marsh habitat had significantly 

different stomach contents than Striped Bass collected in channel or 

shoal habitat. The channel and shoal habitat stomach contents were 

not significantly different from each other. 

Overall. The prey variability observed in this study, coupled with shifts in 

dominant prey types over time in the estuary, indicate that Striped Bass 

are an adaptable and opportunistic predator able to adjust to changing 

environmental conditions and prey availability. In this study, total 

invertebrate consumption was generally consistent across seasons, and 

variability was instead associated with specific invertebrate categories. 

Fish were only the most important diet item for large Striped Bass in the 

marsh in spring, and not any other habitat/season combination, consistent 

with Zeug et al. (2017). The dominant fish diet items were littoral or benthic 

fish species of least concern, with few pelagic or special status-fishes 

observed in diets.  

Zeug et al. 2017 

Zeug, S.C., Feyrer. F.V., Brodsky, A., and J. Melgo. 2017. Piscivore diet response to 

a collapse in pelagic prey populations. Environmental Biology of Fishes 100: 947-

958.  

Funding Source. U.S. Bureau of Reclamation. 

Study Period. November and December 2010 and 2011. 

Geographic Range. Study was located at the San Francisco Estuary and 

centered on Suisun Bay and San Pablo Bay using multimesh gill nets. 

Predator assemblage evaluated. Striped Bass, Sacramento Pikeminnow, 

Largemouth Bass. 
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Prey species detected. Generalized into 16 prey categories (see Table 1 in 

Zeug et al. 2017).  

Key Findings. 

• Across the study duration, 348 total stomachs were examined. Out of 

this total, 25% of stomachs had no identifiable contents. 

• Striped Bass comprised the majority of piscivores collected (89%) 

followed by Sacramento Pikeminnow (10%). Two Largemouth Bass 

were collected (0.6% of total) but were excluded from comparisons 

among species due to the low sample size. 

• Benthic prey accounted for 80% of all prey by weight and pelagic 

prey accounted for 7%. The remaining 13% consisted of other sources 

such as terrestrial or could not be identified (excessive digestion). 

• Prey items in the stomachs of Striped Bass were gravimetrically 

dominated by Crangon spp. (26%), “other Osteichthyes” (17%), and 

Isopoda (16%; see Figure 4 in Zeug et al. 2017). No other prey item 

made up more than 10% of the diet by gravimetric proportion. 

• In both years the category “other Osteichthyes” occurred in the 

greatest density near the confluence of the Sacramento and San 

Joaquin rivers. 

• No special status species were detected in any piscivore stomach 

examined. However, small sample sizes, and time of year could have 

contributed to this. 

Overall. The results indicate there has been a significant reduction in the 

contribution of pelagic prey resources to Striped Bass diets when 

compared to earlier studies (e.g., Johnson and Calhoun 1952; Thomas 

1967) concomitant with the pelagic organism decline. Striped Bass 

responded to the pelagic organism decline by consuming greater 

proportions of benthic fish and invertebrates whereas Sacramento 

Pikeminnow diets were more specialized and consisted primarily of 

benthic fish in both years. If there has been a decline in SFE Striped Bass 

abundance, it could be linked to reduction in preferred prey resources. 



 

11 

 

3.3 Predation focused Striped Bass diet and foraging behavior studies 

Michel et al. 2018 

Michel, C.J., Smith, J.M., Demetras, N.J., Huff, D.D., and S.A. Hayes. 2018. Non-

native fish predator density and molecular-based diet estimates suggest 

differing effects of predator species on juvenile salmon in the San Joaquin River, 

California. San Francisco Estuary and Watershed Science 16(4). 

Funding Source. DWR. 

Study Period. Sampling took place from early May 2014 through April 2015 

using electrofishing boats. Sampling was scheduled to occur during 

historical peak out-migration of sub-yearling fall-run Chinook Salmon. 

Geographic Range. Three sites near Old River in the Lower San Joaquin 

River. 

Predator assemblage evaluated. Largemouth Bass (LMB), Channel Catfish 

(CHC), White Catfish (WHC), and Striped Bass (STB). 

Prey species detected. The diet analysis focused on 12 selected prey 

species and is not considered a full comprehensive diet analysis. 

Largemouth bass, Striped Bass, Mississippi Silverside, Chinook, Sacramento 

Splittail, Threadfin Shad (TFS), Rainbow Trout/steelhead, Green Sturgeon, 

Delta Smelt, Longfin Smelt, Sacramento Pikeminnow, and White Sturgeon 

were all identified as prey through DNA assays.  

Key Findings. 

• Largemouth Bass (42%) and Striped Bass (40%) were by far the most 

captured predators in the study reaches, followed by White Catfish, 

Channel Catfish, and other Centrarchid species. 

• The catch composition between these two habitats also varied; 

Largemouth Bass dominated the littoral habitat, and Striped Bass 

dominated the channel habitat. This could be a sampling 

(electrofishing) bias. Striped Bass were patchily distributed between 

sampling reaches. 



 

12 

 

• A total of 582 predator diets were collected, comprising 253 LMB 

diets, 186 STB diets, 107 WHC diets, and 36 CHC diets. 

• CHC had the widest variety of prey species in their diets. The least 

frequent prey items found in CHC diets was STG, LFS, SPM, and STW.  

• LMB was found in the highest proportion of diets for all species, 

followed by STB, MSS, CHK, and SPT, in approximately that order for all 

predators. DSM, RBT, and TFS were found in low frequencies in all four 

predator species. 

• Contribution of salmonids to predator diets (2014 and 2015 

combined): 27.7% of CHC diets tested positive for Chinook Salmon, 

followed by 4.8% of STB diets, 4.7% of WHC diets, and 2.8% of LMB 

diets. For Steelhead, 5.5% of CHC diets and 2.2% of STB diets had 

Steelhead; no WHC or LMB diets tested positive for Steelhead. 

Combined, salmonids were present in 33.3% of CHC diets, followed 

by 7.0% of STB diets, 4.7% of WHC diets, and 2.8% of LMB diets. 

• Non-native predator (Largemouth Bass, Channel and White Catfish, 

and Striped Bass) diets were mostly comprised of other non-native 

predator species. Salmonid prey were found in only 7% of STB diets. 

Overall.  Michel et al. 2018 found that Striped Bass in these size-classes are 

mostly found in roving aggregations, and whether they are found in a 

study reach during the time of a survey is highly variable. This is consistent 

with the understanding that Striped Bass are highly mobile, migratory, and 

aggregating fish as sub-adults or small adults. This study also found that 

although all tested predator species ate salmonids, the predators tested 

positive more frequently for non-native piscivorous species. They also 

tested positive for many non-native prey species at higher frequencies. 

Other studies throughout the Delta have found similarly low frequencies of 

salmonids in predator diets, with typically less than 5% of Striped Bass diets 

containing salmonids, even during peak out-migration and in regions with 

higher densities of salmonids (Stevens 1966; Thomas 1967; Nobriga 2007). 

Only in the rare exception of when a migratory corridor becomes spatially 

constricted do salmonids become a major component of Striped Bass 

diets in the Delta (such as with fish ladders; Sabal et al. 2016).  
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Nobriga and Feyrer 2007 

Nobriga, M., and F. Feyrer. 2007. Shallow-water piscivore-prey dynamics in 

California’s Sacramento–San Joaquin Delta. San Francisco Estuary & Watershed 

Science 5(2). 

Funding Source. IEP. 

Study Period. March-October 2001 and March-October 2003 using beach 

seines and gill nets for nearshore sampling. 

Geographic Range. The study was located within the Sacramento-San 

Joaquin Delta. Central sampling locations were found on Liberty, Decker, 

and Sherman islands. Southern sites included Medford and Mildred islands. 

Predator assemblage evaluated. Striped Bass, Largemouth Bass, and 

Sacramento Pikeminnow. 

Prey species detected. See Table 1 in Nobriga and Freyrer (2007).  

Key Findings. 

• Striped Bass had the broadest spatio-temporal distribution. 

Largemouth Bass had the narrowest spatio-temporal distribution. 

• All three piscivores had diverse diet compositions comprised of 

numerous invertebrate and fish taxa. 

• Field observations of changes in piscivore stomach contents through 

time have indicated that piscivorous fishes exhibit prey switching 

behavior. Striped Bass are opportunistic feeders that shift in prey items 

as the fish get larger/older (Stevens 1966).   

• There were noticeable seasonal shifts in prey fish consumed by all 

three piscivores. Collectively, most native fish use occurred during 

spring (March-May) and the highest prey species richness occurred 

during summer (June-August). 

• Largemouth Bass preyed on a greater number of native fish than the 

other two piscivores and consumed native fish farther into the season 

(July) than the other two piscivores (May). 
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• Striped Bass piscivory was significantly affected by season (chi-square 

= 24.6; P= 0.00002), but not fork length (chi square = 7.37; P =0.06). 

• Striped Bass typically only exceeded the 50% piscivory threshold 

during summer and fall regardless of size. 

Overall. This study indicates that all three predators frequently occur in 

Delta shallow-water habitats. However, they acknowledge that having 

only five sampling sites limited the ability to generalize about piscivore 

distributions across the entire Delta. This study found that piscivore prey 

choices are functions of encounter and capture probabilities. Both 

encounter and capture probabilities are probably affected by prey 

relative abundance. Encounter probabilities also are influenced by 

environmental factors such as turbidity and vegetation density. 

Peterson et al. 2020 

Peterson, M., J. Guignard, T. Pilger, and A. Fuller. 2020. Stanislaus Native Fish Plan: 

Field Summary Report for 2019 Activities. Technical Report to Oakdale Irrigation 

District and South San Joaquin Irrigation District. Draft in Review. 

Peterson et al. 2023 

Peterson, M., T. Pilger, J. Guignard, A. Fuller, and D. Demko. Diets of Native and 

Non-native Piscivores in the Stanislaus River, California, Under Contrasting 

Hydrologic Conditions. San Francisco Estuary & Watershed Science 2: 1-22. 

Funding Source. Oakdale and South San Joaquin Irrigation Districts. 

Study Period. Spanned four months from March 1, 2019, through June 30, 

2019. 

Geographic Range. Lower Stanislaus River from Oakdale Recreation Area 

66.9 river kilometer (rkm) to the confluence with the San Joaquin River. 

Predator assemblage evaluated. While 17 predator species were 

targeted, black bass, stiped bass, hardhead, Sacramento Pikeminnow, 

sunfish, and catfish were most evaluated. 

Prey species detected. A variety of invertebrates fishes, and crustaceans.  
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Key Findings. 

• Predator composition included black bass (51%), Striped Bass (13%), 

sunfish (13%), Hardhead (12%), and Sacramento Pikeminnow (8%). 

• Habitat types assessed in the study included rip-rap, submerged 

vegetation, overhanging vegetation, woody debris, open water, and 

unknown. Flows during the study period were between 3,000 and 

4,000 cfs, and the dominant habitat types at these flows were 

submerged and overhanging vegetation.  

• Black bass were ubiquitous throughout the study area and observed 

in all habitat types, but submerged vegetation was the most 

common. Striped Bass were concentrated in the middle and lower 

reaches and most often observed in overhanging and submerged 

vegetation, but also found in open water and woody debris. 

• Invertebrates (insects, crustaceans, and annelids) dominated 

predator diets. Ninety percent of all identified prey items were 

invertebrates. Fish made up only seven percent of the total identified 

diet and were primarily consumed by black bass and Striped Bass. 

• The two most observed consumed fish were Chinook Salmon and 

lamprey. Chinook salmon made up 8.5% of Striped Bass diet by 

number, and lamprey made up 6.7%. 

▪ Twenty four percent of Striped Bass caught were observed to 

have consumed at least one Chinook Salmon. Black bass 

were observed to consume Chinook Salmon at a lower rate 

of 9.2%.  

▪ Black bass that consumed salmon were 175-300 mm fork 

length (FL).  

▪ Striped Bass that consumed salmon were between 240-660 

mm FL.  

▪ Striped Bass consumed Chinook Salmon and lamprey at a 

rate that increased gradually in March and April, peaked in 

May, and decreased slightly in June. 

• Fork length (FL) of Striped Bass that consumed salmon significantly 

decreased over the study period, while FL of black bass that 
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consumed salmon increased slightly. However, mean FL of black 

bass did not change over sampling period, suggesting smaller black 

bass that ate salmon early in the season may not have been able to 

consume salmon later in the season with increases in prey sized. 

Striped Bass appeared to consume salmon independent of prey size. 

▪ Total estimated monthly consumption was highest for Striped 

Bass across the study period (March- June). Striped bass holds 

the highest estimated population-level impact on Chinook 

Salmon based on rotary screw trap estimates of salmon 

migration into the study reach. 

▪ The total number of juvenile Chinook Salmon entering the 

study area occurred at the same time of diet collections. 

Mismatch in temporal scales would most likely overestimate 

the predation impact on Chinook Salmon.  

Overall. Overall fish consumption was low (7% of total predator diets), and 

most often observed in black bass and Striped Bass. Fish species 

consumed by Striped Bass primarily consisted of Chinook Salmon (8.5%) 

and lamprey (6.7%), but also included non-natives such as bluegill (0.6%), 

carp (3%), green sunfish (0.6%), loach (0.6%), and Striped Bass (0.6%). 

Chinook Salmon occurrence was observed in Striped Bass 240-660 mm FL 

(9-25 inches). Consumption of Chinook Salmon appeared to be 

dependent on prey size for black bass, but independent for Striped Bass. 

Striped Bass were estimated to have the largest impact on salmon 

populations in the study area compared to other predators. Consumption 

estimates rely on assumptions that may or may not have been violated.  

Stompe et al. 2020 

Stompe, D.K., Roberts, J.D., Estrada, C.A., Keller, D.M., Balfour, N.M., and A.I. 

Banet. 2020. Sacramento River predator diet analysis: a comparative study. San 

Francisco Estuary & Watershed Science 18(1). 

Funding Source. Northern California Water Association and CDFW. 

Study Period. Hook and line sampling occurred between March 2017-

November 2017. Sampling occurred over three habitat types. riprap, 

natural, and manmade. 
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Geographic Range. Sacramento River (middle) near Chico, and Ord 

Bend in the Glenn-Colusa Irrigation District. 

Predator assemblage evaluated. Striped Bass between 22.5 cm and 47 

cm and Sacramento Pikeminnow were evaluated.  The study analyzed 

predator size, distribution, and diet. Predator Catch Per Unit Effort (CPUE) 

was used as a measure of abundance. 

Prey species detected. Prey species were determined through visual ID 

and PCR primers. Major prey categories included macroinvertebrates, 

crayfish, and fishes (see table for index of relative importance IRI%).  

Key Findings. 

• Out of the 155 target species that were captured, 68 were 

Sacramento Pikeminnow and 87 were Striped Bass. Of these 

individuals, Sacramento Pikeminnow (n=30) and Striped Bass (n=47) 

contained stomach contents that were identifiable. 

• Sampled Striped Bass and Sacramento Pikeminnow were evenly 

distributed across all habitat types. 

• Temporal distribution showed that Striped Bass CPUE was higher in 

summer than in fall. 

• Of the individuals that contained stomach contents, piscivory was 

observed in 71% of Sacramento Pikeminnow and 84% of Striped Bass. 

• The two most important prey items for both predator species, as 

enumerated by %IRI, were macroinvertebrates (excluding crayfish) 

and Chinook Salmon (Sacramento Pikeminnow: 77% and 15%, 

respectively; Striped Bass: 78% and 17%, respectively; Table 3.1 below). 

• %IRI and PERMANOVA modeling indicate no difference in diets 

between Sacramento Pikeminnow and Striped Bass. 

• Prey frequency of occurrence showed no relationship with species or 

habitat type but was significantly influenced by water temperature.  
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Table 3.1. In Stompe et al. 2020 (Table 3). Table represents %IRI values 

for Sacramento Pikeminnow and Striped Bass captured via hook and 

line sampling near Chico, Ca. 

Prey Species Sacramento 

Pikeminnow 

Striped Bass 

American Shad 0.08 0.64 

Chinook 14.57 17.03 

Crayfish 2.56 0.17 

Green Sturgeon 0.00 0.08 

Hardhead 0.48 2.75 

Macroinvertebrate spp. 76.90 78.09 

Pacific Lamprey 0.90 0.11 

Sculpin spp. 4.51 1.03 

Tule Perch 0.00 0.10 

 

Overall.  %IRI and PERMANOVA modeling indicated no difference in diets 

between Sacramento Pikeminnow and Striped Bass. While there are 

obvious life-history differences between these two species, on a per 

capita basis, neither appears to have a higher impact on observed prey, 

including Chinook Salmon, than the other. Both Sacramento Pikeminnow 

and Striped Bass are opportunistically feeding on seasonally available 

prey populations. Results support the notion that Sacramento Pikeminnow 

and Striped Bass exhibit prey-switching behavior, both spatially and 

temporally. This likely occurs in the presence of high densities of certain 

prey, such as during in-river releases of hatchery Chinook Salmon. The 

observed proportion of Chinook Salmon in predator diets within the 

Sacramento River was lower than was seen by Thomas (1967). Overall 

predator diets in the Sacramento River were substantially different than 

those observed within the Delta (Stevens 1966; Nobriga and Feyrer 2007). 

This could indicate that predation pressure or likelihood of being predated 

upon is different during the river migratory phase versus in the more open-

water habitat of the delta. PERMANOVA modeling showed that water 

temperature was the only variable measured that significantly affected 
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predator diets. Because of the association between water temperature 

and seasonality, this may indicate a temporal association of predator 

diets, which would support the conclusion that both Sacramento 

Pikeminnow and Striped Bass are opportunistically feeding on seasonally 

available prey populations. 

3.4 Size specific Striped Bass diet and foraging behavior 

Heubach et al. 1963 

Heubach, W., Toth, R.J., and A.M., McCready. 1963. Food of young-of-the-year 

Striped Bass (Roccus saxatilis) in the Sacramento-San Joaquin River System. 

California Fish and Game 49 (4): 224-239. 

Funding Source. Dingell-Johnson Project California F-9-R, and Federal Aid 

to Fish Restoration. 

Study Period. Opportunistically collected in conjunction with other field 

activities from June-November 1956-1961. 

Geographic Range. Lower Sacramento-San Joaquin River system (tow net 

and seining stations). 

Predator assemblage evaluated. Juvenile Striped Bass (YOY). 

Prey species detected. Planktonic species. 

Key Findings. 

• This study took place prior to the California Water Plan establishing 

baseline diets for YOY Striped Bass in the delta. 

• The percentage frequency of copepod occurrence was greater in 

small bass than large ones. Larger plankton, Neomysis and 

Corophium, occurred more frequently in larger YOY Striped Bass. 

• Salinity affected prey distribution/availability and therefore diets. The 

occurrence of plankton species in YOY stomachs generally 

coincided with the distribution of plankton in the environment. 
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• In this study, several major groups comprising over 20 species of 

small animals were eaten by young-of-the-year Striped Bass. Many of 

these organisms were also reported in previous food habits studies 

(cited within Heubach et al. 1963). 

• Fish were unimportant in the diet of YOY Striped Bass. 

Overall.  Fish were unimportant in the diet of young-of-the-year Striped 

Bass. The occurrence of organisms in the stomachs generally agreed with 

the distribution of plankton organisms in the environment. Thus, food habits 

in any area were largely controlled by the factors controlling plankton 

distribution. Salinity and water flow were the most important of these 

factors. 

Walter and Austin 2003 

Walter, J.F., and H.M. Austin. 2003. Diet composition of large Striped Bass 

(Morone saxatilis) in Chesapeake Bay. Fishery Bulletin 101: 414-423. 

Study Period. March 1997 through May 1998. 

Geographic Range. Chesapeake Bay, tributaries, and Chesapeake Bay 

mouth. 

Predator assemblage evaluated. Striped Bass.   

Prey species detected. Through diet analysis, 34 different species of fish 

and 18 species of invertebrates were detected (see Table 2 in Walter and 

Austin 2003).  

Key Findings. 

• Two size classes of Striped Bass were analyzed. Striped Bass between 

458-710 mm were classified as resident and migratory fish. Striped 

Bass between 711-1255 mm were classified as a coastal migrant fish. 

• Out of the 1225 fish analyzed, 56% contained items in stomach (these 

results are similar to Brandl et al. 2021) 

• Clupeid fishes dominated the diet, particularly Atlantic Menhaden. 

Menhaden accounted for 44% of the weight and occurred in 18% of 

all stomachs. 
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• Menhaden ranged in length from 103 to 360 mm total length, and 

scored higher on the index of relative important compared to any 

other species as calculated in the equation below. 

▪ 𝐼𝑅𝐼 = (%𝑁 + %𝑊) × %𝐹𝑂  

▪ Where %N = the percentage of a prey species by number, 

%W = the percentage of a prey species by weight, and %FO 

= the percent frequency of occurrence of a prey species. 

• Size appeared to indicate potential differences in Striped Bass diets. 

Smaller Striped Bass consumed Bay Anchovy, juvenile Spotted Hake, 

whereas larger Striped Bass consumed anadromous herrings. 

• There was a significant relationship between Striped Bass total length 

and prey length (P<0.05, r2=0.26), indicating that larger and older 

Striped Bass ate larger prey. The regression fit was poor, indicating 

that large fish also consumed small prey (Figure 3.1). In other words, 

larger Striped Bass consumed a greater size range of prey than 

smaller Striped Bass. 

 
Figure 3.1. In Walter and Austin 2003 (Figure 4). Plot of prey total length 

against total length for Striped Bass. 
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• Smaller Striped Bass consumed prey that approached 40% of their 

total length. However, most prey consumed by all sizes of Striped Bass 

were smaller, young-of-the-year fishes. This is corroborated by 

Overton 2002 who predicted an optimal prey size to be 21% of the 

Striped Bass length. 

• Spring feeding on anadromous fishes like Gizzard Shad, anadromous 

herring, and White Perch indicated a seasonal trend which 

corresponded to spawning migrations of Striped Bass. 

Overall. Smaller Striped Bass (18-28 inches) consumed up to 40% body 

length, but mostly ate smaller, YOY fishes (corroborated by Overton 2002), 

whereas larger Striped Bass (> 28 inches) consumed both small and large 

prey. This study further supports the idea that Striped Bass interact with out-

migrating anadromous fishes during their spawning migrations, and so the 

temporal overlap of these interactions are important when thinking about 

out-migrating salmonids in CA. Fyke data show that most Striped Bass 

entering the Sac River in the spring are in this < 28 inch range (see Figure 

3.2 below), and therefore may exhibit feeding patterns of the ‘smaller’ 

Striped Bass in this study. Goertler et al. 2021 suggests that climate 

change, particularly warming ocean temperatures and decreased 

precipitation could increase migration timing of Striped Bass, thus 

potentially resulting in more temporal overlap with out-migrating juvenile 

salmonids. 
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Figure 3.2. Length-frequency histograms for Striped Bass sampled from fyke nets. 

Parallel vertical red lines indicate the proposed 20-30 inch slot limit. Data Source: 

Striped Bass Tagging Program.  
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3.5 Striped Bass migration timing in relation to environmental 

conditions 

Calhoun 1952 

Calhoun, A.J., 1952. Annual migration of California Striped Bass. California Fish 

and Game 38(3): 391–403.  

Funding Source. Unknown, CDFG funded most likely. 

Study Period. Tagging took place January and November 1947, Spring 

1950 and 1951. Tag recoveries took place November through April soon 

after tagging. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Adult Striped Bass (>20 “) caught in gill 

nets (n = 4,136) and marked with Disc tags. 

Prey species detected. NA.  

Key Findings. 

• Seasonal movement of adult Striped Bass. 

▪ During winter-early spring, Striped Bass were recaptured close 

to tagging locations. (Antioch and Franks Tract) within the 

Delta, no signs of large migrations. 

▪ During spring (April), Striped Bass spread out throughout the 

delta and up into rivers to spawn. 

▪ During late spring-early summer, Striped Bass are post spawn. 

Striped Bass are still spread widely across the delta but in 

greater concentrations in the delta central indicating that 

they are moving back into the delta. 

▪ During summer, Striped Bass recaptures indicate that they are 

moving toward salt water. Recaptures are further 

downstream in San Pablo Bay. 
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▪ During fall, Striped Bass recaptures are once again higher up 

in the delta near tagging locations but widespread (not in 

tributaries though), mostly sloughs in the delta. 

▪ During winter, Striped Bass showed the same pattern as 

previous year. Clumping near tagging locations, more 

concentrated than in the fall. 

Overall. The results of tagging studies conducted in 1947, 1950, and 1951 

indicate that in the summer months, adult bass are distributed mainly in 

San Francisco Bay and the ocean. In the fall and winter most of them 

move upstream to San Pablo Bay, Suisun Bay, and the Delta. In the spring 

the spawning population moves farther upstream where they spawn, 

mostly during May and June, in fresh water of 15°C or higher. After 

spawning, most large fish return to the lower bays and the ocean.  
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Goertler et al. 2021 

Goertler, P., Mahardja, B., and T. Sommer. 2021. Striped Bass (Morone saxatilis) 

migration timing driven by estuary outflow and sea surface temperature in the 

San Francisco Bay-Delta, California. Scientific Reports 11: 1510. DOI 

10.1038/s41598-020-80517-5. 

Funding Source. Interagency Ecological Program and CDWR. 

Study Period. 1969-present. 

Geographic Range. San Francisco Estuary, Sacramento-San Joaquin 

Delta, and tributaries. 

Predator assemblage evaluated. NA. 

Prey species detected. NA.  

Key Findings. 

• Median migration timing varied from the third week of May to the 

fourth week of June. 

• Striped Bass migrated later in years when Delta outflow was greater 

and sea surface temperature was cooler. 

• Results suggest increased sea surface temperature congruent with 

decreased precipitation could shift Striped Bass migration earlier in 

spring. 

• Findings are consistent with Striped Bass movement in their native 

range in the Chesapeake Bay, where warmer spring water 

temperature is linked with earlier spawning migration. 

• Early migration has implications for predation risk on seaward 

migrating juvenile Chinook Salmon. There may be more temporal 

overlap if Striped Bass migrate earlier, as most juvenile salmon exited 

rivers by late June. 

• Estuary outflow was positively related to median date, indicating that 

Striped Bass migration was delayed when estuary outflow was high. 

https://doi.org/10.1038/s41598-020-80517-5
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• Results may indicate increased residence time in the estuary in 

response to food web and habitat benefits. 

Overall. Warming temps and decreased precipitation could increase 

migration timing of Striped Bass, which has the potential to create more 

temporal overlap with out-migrating Chinook Salmon. 

Le Doux-Bloom 2012 

Le Doux-Bloom, C. M. 2012. Distribution, habitat use, and movement patterns of 

sub-adult Striped Bass Morone saxatilis in the San Francisco Estuary Watershed, 

California. University of California, Davis ProQuest Dissertations Publishing. 

Funding Source. DWR and IEP. 

Study Period. Summer 2010- summer 2011. 

Geographic Range. Regions include Central Bay, South Bay, San Pablo 

Bay, Carquinez Strait, San Joaquin River, Central Delta, East Delta, South 

Delta, Sacramento River, Cache Complex, American River, and Feather 

River. 

Predator assemblage evaluated. Striped Bass (n = 99) with a length range 

of 9-17 inches. 

Prey species detected. NA.  

Key Findings. 

• Chapter 2: Distribution and Habitat Use of Sub-adult Striped Bass 

(Morone saxatilis) in the San Francisco Estuary Watershed 

▪ During fall, Striped Bass occupied Central Bay, Cache 

Complex, Central Delta, Sacramento River, and Carquinez 

Strait. Over winter, fish shifted toward the ocean, generally 

staying around Carquinez Strait, Central Bay, and the lower 

Sacramento River. Some study fish may have emigrated to 

the ocean, evidenced by low detections in the bays and 

delta. Striped Bass dispersed in the spring, expanding from 

nearshore Pacific Ocean and 65 river kilometers (rkm) to 

Coyote Creek in the South Bay, near San Jose to the upper 

Sacramento River near Colusa and 264 rkm upstream on the 
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Feather River. This could be related to increased 

temperatures in the San Francisco Estuary Watershed, and 

timing of upstream migration may be temperature-

dependent, as this occurred when temps went from cold to 

cool. 

▪ In 2010, an average flow year, most fish were observed 

between Carquinez Straight and Sacramento River (rkm 192). 

During a high flow year (2011) more fish aggregated toward 

the ocean. 

▪ Temperature appeared to influence habitat use in winter and 

spring. Fish shifted to higher salinity habitat when temperature 

decreased, and only revisited upstream locations when 

temperature increased above 10°C. 

▪ Results indicate Striped Bass inhabited shoal habitat across all 

seasons, with channel and shoal habitat used equally over 

winter. 

• Chapter 3: Movement Patterns of Sub-adult Striped Bass in the San 

Francisco Estuary Watershed: 

▪ There were N = 43 individual fish detected. 

▪  The study found three movement patterns for Striped Bass: 

River residents, estuarine residents (freshwater to mesohaline 

habitats) and bay residents (predominantly polyhaline to 

euhaline habitats). 

▪ Summer movement patterns were segregated by salinity, 

while movements increased in all resident groups during late 

fall and spring. Riverine fish moved from higher in the 

watershed to lower freshwater habitats which may reflect a 

preference for warmer water to over-winter in. While receivers 

recorded movement into the south delta, their actual 

whereabouts over the winter could not be detected due to 

comparatively fewer receivers there. As temperatures 

increased in late spring, riverine fish returned to upstream 

habitats. 
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▪ The water temperature of both river and ocean may trigger 

sub-adult movement by bay and riverine groups. 

▪ There was some evidence of spawning migration, where 

individuals moved upstream in the spring, and returned a few 

weeks later to higher salinity habitat. 

Overall. There were three distinct movement patterns detected from 

tagged Striped Bass that appeared to be related to salinity. There is also a 

strong correlation between temperature preference and salinity. Fish 

shifted to higher salinity habitat when temperatures decreased, and 

revisited upstream locations when temperatures increased above 10°C. 

Striped Bass in this study tended to utilize both channel and shoal habitat 

ubiquitously throughout the seasons (Figure 3.3). 
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Figure 3.3. In Le Doux-Bloom 2012. Figures depict seasonal movement 

patterns of male and female Striped Bass in the summer of 2010 and 2011. 
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3.6 Habitat alteration and predation 

Michel et al. 2020 

Michel, C.J., M.J. Henderson, C.M. Loomis, J.M. Smith, N.J. Demetras, I.S. Iglesias, 

B.M. Lehman, and D.D. Huff. 2020. Fish predation on a landscape scale. 

Ecosphere 11(6): e03168. DOI 10.1002/ecs2.3168. 

Funding Source. CDFW Research Regarding Predation on Threatened 

and/or Endangered Species in the Delta, Sacramento and San Joaquin 

Watersheds Proposal Solicitation Package 

Study Period. April 3- May 13, 2017. 

Geographic Range. A Generalized Random Tessellation Stratified 

algorithm was used to select twenty sites in the South Delta and San 

Joaquin Basin. 

Predator assemblage evaluated. This study did not target anything 

specific, and no predator species was identified. 

Prey species detected. Predation Event Recorders (PERS) were employed 

using tethered, drifting hatchery Chinook Salmon.  

Key Findings. 

• Percent of preyed-upon PERs varied through time and between sites, 

ranging from 0% to 37%. In total, they deployed 1,670 PERs during the 

spring of 2017, of which 15.7% (~262) were preyed upon. 

• Predation risk for salmonids and other similar prey species in the South 

Delta were strongly influenced by water temperature, time of day, 

predator density, and bottom roughness. 

• The upper limit of temperatures measured during sampling in the 

spring of 2017 (20°C) is approximately the lower end of the thermal 

preference of Striped Bass. Predation rates may have changed under 

other different thermal conditions that favored Striped Bass presence 

in the study area. 
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• This study found a strong influence of predator densities on predation 

risk, indicating that predation risk is not solely mediated through 

habitat and environmental conditions. 

Overall. This study identified areas of predation hotspots and 

environmental covariates associated with increased predation. However, 

they used tethered prey so results likely represent higher predation rates, 

don’t represent how prey can evade predators, or how prey naturally 

interact with their environments. Juvenile salmonid distribution, health, and 

overall vulnerability to predation were not considered. 

Sabal et al. 2016 

Sabal, M., Hayes, S., Merz, J., and J. Setka. 2016. Habitat alterations and 

nonnative predator, Striped Bass, increase native Chinook Salmon mortality in 

the Central Valley, California. North American Journal of Fisheries Management 

36: 309-320. 

Funding Source. NOAA/ NMFS. 

Study Period. April 23-May 24, 2013. Each site (n=30) was sampled 3 times. 

Geographic Range. Mokelumne River at Woodbridge Irrigation District 

Dam (WIID). 

Predator assemblage evaluated. Striped Bass. 

Prey species detected. Chinook Salmon smolts (hatchery).  

Key Findings. 

• Combined Striped Bass relative abundance surveys with diet analysis 

to compare rates of salmon predation across different habitat types. 

• A total of 10 sites were sampled using electrofishing. Each site was 

assigned to one of 3 habitat types (WIDD, other altered, and natural). 

• A before-after control impact design using predator removal was 

paired with Chinook Salmon releases (n= 2,000 total Chinook Salmon, 

over 2 release groups). 
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• The Striped Bass removal–salmon survival experiment showed a 10.2% 

increase in survival of juvenile Chinook Salmon after 11 Striped Bass 

were removed. 

• Diet energetic analysis demonstrated that 7.9–13.1% of the 

emigrating juvenile Chinook Salmon were consumed. 

• A local predation hot spot (WIDD) was associated with increased per 

capita consumption (PCC) of juvenile Chinook Salmon by Striped 

Bass and attracted larger numbers of Striped Bass, thus decreasing 

the survival of emigrating juvenile salmon by 8–29% 

• According to this study, a single Striped Bass could consume 

between 0.71–1.20% of the released juvenile Chinook Salmon 

population (n=2000). 

Overall. Striped Bass aggregated at WIDD, exhibiting an eightfold 

increase in CPUE compared with that at other altered locations and a 60-

fold increase in CPUE compared with that at natural locations. Diets of 

Striped Bass collected at WIDD consisted primarily of juvenile Chinook 

Salmon, and the per capita impact of Striped Bass on juvenile salmon was 

higher at WIDD than at other altered locations. However, 2,000 Chinook 

Salmon smolts were released for this study so diets should primarily consist 

of the most abundant prey item, especially when passing through a pinch 

point such as the WIDD. This study indicated that Striped Bass could have 

a major population level impact on released hatchery Chinook Salmon 

smolts but extrapolation to wild smolts is challenging.  

3.7 Predation impacts on listed species 

Boughton and Ohms 2020 

Boughton, D.A., and H.A. Ohms. 2020. Carmel River Steelhead Fishery Report - 

2018. 56 p. Santa Cruz (CA): Prepared by National Marine Fisheries Service for 

the California-American Water Company in fulfillment of the Memorandum of 

Agreement SWC-156. 

Funding Source. California-American Water Company. 
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Study Period.  Juvenile and adult Striped Bass diet sampling occurred from 

June to January in 2010 and 2011 and was conducted by CDFW. Carmel 

River Steelhead Association (CRSA) used eDNA methods in June and July 

of 2017 to identify contents of Striped Bass diet. 

Geographic range. Carmel River.  

Predator assemblage evaluated. 525 Striped Bass (SB) diets analyzed over 

the two year period (2010-2011). Twenty two SB diets (sizes ranging from 

16-31 inches) were analyzed using eDNA in 2017. 

Prey species detected. Crustaceans and fishes. 

Key Findings. 

• In both years, the majority of SB stomachs were empty (61% 

and 74%, 2010 and 2011, respectively). Unknown as to whether 

this reflects quick digestion of prey items or the inability of SB to 

find and consume prey items. 

• Of the contents that could be identified, prey items included 

Crustaceans (mysids, amphipods, and isopods) and fish 

(steelhead/ Rainbow Trout, sculpin, Three-spine Stickleback, 

lamprey, and goby). Crustaceans and fishes were found in 

roughly equal numbers. 

• eDNA analysis from 22 SB diets indicated that 59% (n=13) 

contained steelhead DNA, and 27% (n= 6) contained other fish 

contents in their stomachs or upper intestines. 

Overall. The results of this study indicate that SB consumed all known fish 

species in the Carmel River; however, fish species consumption was found 

in roughly equal proportions as crustaceans. The potential effects of SB on 

steelhead in Carmel River is still unknown, there isn’t data available to 

determine whether SB predation is contributing to the decline of 

steelhead in this location. Future approaches to address this question 

included: stable isotope analysis of SB muscle tissue, bioenergetics 

modeling, environmental data collection, and life-cycle modeling. 
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Brandl et al. 2021 

Brandl, S., Schreier, B., Conrad, L.J., May, B., and M. Baerwald. 2021. 

Enumerating predation on Chinook Salmon, Delta Smelt, and other San 

Francisco estuary fishes using genomics. North American Journal of Fisheries 

Management 41: 1053-1065. 

Funding Source. CDFW’s Ecological Restoration Program. 

Study Period. The months of December, April, and June from Dec 2012- 

June 2014 were chosen to encompass critical periods of native fish 

migration. However, analysis was confined to April 2014 to avoid 

confounding factors associated with seasonal effects, extreme catch 

variability among our sampling months, and other factors. Catch of 

Striped Bass was variable, and 63% of all Striped Bass catch occurred in 

April 2014. The native prey abundance was statically correlated with 

samples from April 2014. 

Geographic range. Northern Delta:  

• Steamboat slough (Chinook Salmon outmigration corridor). 

• Miner/Sutter slough (Chinook Salmon outmigration corridor). 

• Sacramento River (Chinook Salmon outmigration corridor). 

• Liberty Island (rearing area for Delta Smelt and other native species). 

• Sac Deep Water Shipping Channel (rearing area for Delta Smelt and 

other native species). 

Predator assemblage evaluated. Striped Bass was the primary target. The 

following predators were also sampled opportunistically; Largemouth Bass, 

Smallmouth Bass, White Catfish, Channel Catfish, and Sacramento 

Pikeminnow. 

Prey species detected. 13 prey taxa. 

• Non-native. Striped Bass (17%) and Mississippi Silverside (9%)- 

most frequently detected in all predators. 

• Native. Sacramento Pikeminnow (16%) and Chinook Salmon 

(13%) Delta Smelt (4%) and Longfin Smelt (6%). White Sturgeon, 
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Green Sturgeon, and steelhead were all ~ 0% (only 0-3 total 

detections for each species). Results focus on Striped Bass 

predation of Chinook Salmon, as very few Delta Smelt were 

detected in gut analysis. 

 Key Findings. 

• Results of this study reflected the proportions of prey items 

detected in fish that had contents in their stomachs. Proportions of 

empty stomachs varied (Channel catfish 65%, Largemouth Bass 

81%, Sacramento Pikeminnow 47%, Smallmouth Bass 74%, Striped 

Bass 74%, White Catfish 50%). 

• A wide range of prey taxa were detected in Striped Bass, 

indicating that they are not highly selective in prey choice. 

• For Striped Bass with prey in gut, 60% of detections were native 

species (Sacramento Pikeminnow (n = 32), Chinook Salmon (n = 

29), and Splittail (n =18)). This corresponds to native species in 15% 

of Striped Bass sampled. 

• Detection of Striped Bass predation on Chinook Salmon was 

higher in habitats with relatively higher temperature and lower 

conductivity (Brandl et al. 2021, Table 5). 

• Predatory fish made up a relatively high proportion of diets of 

other predatory fish. Striped Bass consumed other predatory fish at 

similar rates as more traditional prey items like Chinook or 

Threadfin Shad 

• Longfin Smelt were detected in gut contents of 20% of 

Sacramento Pikeminnows (n = 13). Approximately 1% of Striped 

Bass contained Delta Smelt. Because of the low detections of 

Delta Smelt, this species wasn’t included in further analyses. 

• Chinook Salmon were detected in 27% of Smallmouth Bass guts, 

and 18% of Striped Bass guts. Chinook Salmon were not found in 

Largemouth bass, White Catfish, Channel Catfish, or Sacramento 

Pikeminnow guts.   

Overall. This study found high prevalence of empty guts in Striped Bass 

(74%), but those that contained prey had a significant level of native 

species detected (60%). Predatory species were also frequently detected 
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in Striped Bass, noting that Chinook Salmon presence occurred in similar 

quantities as other predatory species. Striped Bass predation on Chinook 

was correlated with higher temps and lower conductivity.  

Grossman et al. 2013 

Grossman, G., Essington, T., Johnson, B., Miller, J., Monsen, N., and T. Pearsons. 

2013. Effects of fish predation on salmonids in the Sacramento River–San Joaquin 

Delta and associated ecosystems. Panel final report. 71 p. Sacramento (CA): 

California Department Fish Wildlife, Delta Stewardship Council, and National 

Marine Fisheries Service. 

Funding Source. CDFW, Delta Stewardship Council, and NMFS workshop 

proceedings. 

Study Period. Panel review of predation literature and presentations from 

the 2013 Fish Predation Workshop. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Varied by study evaluated. 

Prey species detected. Salmonids.  

Key Findings. 

• In the case of juvenile salmonid prey in the Delta, predators may 

display positive selectivity for these species because they are energy-

rich, are easily handled (i.e., soft-rayed, and fusiform) and potentially 

naive to invasive predators.  

• Fish predation on salmonids in the Delta is specific to the smolt life 

stage. This and the context dependency of these predator-prey 

relationships, given the variable Delta environment, undoubtedly will 

make the population-level effects of fish predation on salmonid 

survivorship/adult returns challenging to detect. 

• Population data show conflicting results, and some studies show adult 

Striped Bass (age-3+) declining in abundance whereas other studies 

show a long-term decline in age-0 fish, but a relatively stable adult 

population (see section 2A in document, pg. 21). 
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• The causal factors driving divergent trends in age-0 and adult Striped 

Bass abundance are unclear. In part, they may be due to a shift 

towards shallower habitats by age-0 fish, thereby reducing catches in 

the midwater trawl survey which has used permanent sampling 

stations. 

Overall. There is little information on the spatial distribution and size/age 

structures of fish predator populations, or how these characteristics vary 

over time. This greatly limited the Panel’s ability to make quantitative 

inferences regarding the effects of fish predation on salmonids at the 

population level. Populations of some fish predators (e.g., Striped Bass) 

have declined over time, but this decline has not coincided with 

concomitant increases in salmonid populations and there is uncertainty 

regarding variation in the abundance of sub-adult Striped Bass 

(Loboschefsky et al. 2012). Juvenile salmon are clearly consumed by fish 

predators and several studies indicate that the population of predators is 

large enough to effectively consume all juvenile salmon production. 

However, given extensive flow modification, altered habitat conditions, 

native and non-native fish and avian predators, temperature and 

dissolved oxygen limitations, and overall reduction in historical salmon 

population size, it is not clear what proportion of juvenile mortality can be 

directly attributed to fish predation. 

Grossman 2016 

Grossman, G.D. 2016. Predation on fishes in the Sacramento-San Joaquin Delta: 

current knowledge and future directions. San Francisco Estuary & Watershed 

Science 14(2). 

Funding Source. Delta Stewardship Council.  

Study Period. This is a Review Study using gray literature, presentations 

from the 2013 Fish Predation Workshop, and 2015 IEP Workshop. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Literature was searched and researchers 

actively working on dietary or predator–prey studies on Delta fishes were 

contacted. Out of the resulting data, a matrix of predator species and 

their piscine prey was compiled. 
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Prey species detected. Prey varied by study reviewed.  

Key Findings. 

• Many factors induced variation into predator–prey relationships 

including: (1) the presence and type of shelter (e.g., submerged 

aquatic vegetation (SAV) or woody debris), (2) the ratio of prey size 

to predator size, (3) seasonal changes in abundance of the prey 

array, (4) defensive morphological (e.g., spines) or behavioral 

adaptations, and (5) seasonal changes in habitat quality for prey, 

such as those produced by influxes of contaminants during winter– 

spring high flows or high water temperatures during summer and fall. 

• The act of predation may be broken into several component rates, 

including search and encounter, pursuit and attack, capture and 

handling, and consumption. These components are affected by a 

variety of changes that have occurred in the Delta. In unmodified 

environments, these components are affected by factors such as 

prey abundance and availability, spatial and temporal overlap of 

predator and prey, habitat complexity, turbidity, behavior, 

physiology, and morphological adaptations that facilitate (predator) 

or inhibit (prey) the predation process. 

• The effects of both contaminants and invasive species may be 

magnified by environmental changes that have occurred in the 

Delta over the last 100 years. Those changes include: (1) species 

invasions that alter physical habitat structure, (2) alterations of 

hydrologic regimes, temperature regimes and turbidity levels, (3) 

wetland loss, and (4) anthropogenic changes in physical structure 

(levees, canals, and abstraction facilities). Additionally, those factors 

are coupled with changes in climate, as well as (6) eco-system 

effects of invasives (e.g. shifts in food webs, changes in structural 

complexity of littoral habitats by invasive plants, etc.). 

• The data indicated that most predators were only occasional 

consumers of individual prey species. See Table 2 in Grossman 2016 

for ranked predator-prey interactions by species.  

• Moderate consumption was observed in Sacramento Pikeminnow 

consuming Longfin Smelt, Striped Bass consuming Sacramento 

Splittail, and Largemouth Bass consuming Prickly Sculpin. 
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• Common consumption was observed in Striped Bass consuming 

Chinook Salmon, Largemouth Bass consuming Sacramento 

Pikeminnow, and Channel Catfish consuming Largemouth Bass. 

Overall. Some invasive predators have been established in the Delta for 

over 100 years (e.g., Striped Bass) and it is possible that prey species 

have had sufficient time to develop behavioral adaptations to these 

predators. This analysis yielded few generalizations regarding predator–

prey interactions for Delta fishes other than the observation that most 

predators were unspecialized and consumed a wide variety of both 

native and invasive fishes. Most predators fed primarily on invasive 

species. Given the generalist nature of vertebrate predators, this likely 

represents consumption of prey in proportion to their abundance. 

Lindley and Mohr 2003 

Lindley, S.T., and M.S. Mohr. 2003. Modeling the effect of Striped Bass (Morone 

saxatilis) on the population viability of Sacramento River winter-run Chinook 

Salmon (Oncorhynchus tshawytscha). Fishery Bulletin 101(2): 321-331. 

Funding Source. National Center for Ecological Analysis and Synthesis 

which is funded by an NSF grant, UC Santa Barbara, and the State of 

California. 

Study Period. NA. 

Geographic Range. NA. 

Predator assemblage evaluated. Striped Bass through adult mark-

recapture data between 1968-1995 (Kohlhorst 1999). 

Prey species detected. Winter-run Chinook Salmon adult spawning 

estimates from Red Bluff Diversion Dam (RBDD)1967-1996 (Myers et al. 

1998).  

Key Findings. 

• The current Striped Bass population of roughly 1×106 adults consume 

about 9% of winter-run Chinook Salmon outmigrants. By comparison, 

based on prey consumption rates and predator and prey 

abundances, Jager et al. (1997), using a spatially explicit individual 
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based model, estimated that between 13% and 57% of fall-run 

chinook fry were consumed by piscivorous fish in the Tuolumne River, 

California. 

• The model predicts that if the Striped Bass population declines to 

512,000 adults as expected in the absence of stocking, winter-run 

Chinook Salmon will have about a 28% chance of quasi-extinction 

(defined as three consecutive spawning runs of fewer than 200 

adults) within 50 years. If stocking stabilizes the Striped 

Bass population at 700,000 adults, the predicted quasi-extinction 

probability is 30%. A more ambitious stocking program that maintains 

a population of 3 million adult Striped Bass would increase the 

predicted quasi-extinction 

probability to 55%. 

Overall. Striped Bass predation at the current population level may be a 

nontrivial source of mortality for winter-run Chinook Salmon. Striped Bass 

may have declined along with winter-run Chinook Salmon, so predicted 

predation impacts may have changed. A significant increase in Striped 

Bass abundance could substantially increase the risk of winter-run Chinook 

Salmon extinction and reduce the likelihood of recovery. What constitutes 

a “significant increase” is not defined.  

Nobriga et al. 2021 

Nobriga, M.L., Michel, C.J., Johnson, R.C., and J.D. Wikert. 2021. Coldwater fish in 

a warm water world: Implications for predation of salmon smolts during estuary 

transit. Ecology and Evolution, 11:10381–10395. DOI 10.1002/ece3.7840 

Funding Source. USFWS and NMFS. 

Study Period. 2012-2019. 

Geographic Range. Sacramento River Basin. 

Predator assemblage evaluated. Striped Bass and Largemouth bass (LMB). 

Prey species detected. Predation Event Recorders (PERS) were employed 

using tethered, drifting hatchery Fall-run Chinook Salmon.   

Key Findings. 

https://doi.org/10.1002/ece3.7840
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• Neither distance from shore nor water temperature was observed to 

influence the willingness of Striped Bass to attack PERs, which supports 

the assertation that Striped Bass are temperate pelagic predators. 

Largemouth Bass attacked PERS most frequently in warmer water, 

near shorelines. Thus, as temperatures warm, Chinook Salmon face 

higher near shore predation risk. 

• PERS data suggests the combined effect of Striped Bass and LMB 

appears additive, Striped Bass predation rates remained the same as 

LMB predation increased with warmer temperatures. 

• Modeled Striped Bass prey consumption was 17 g/day and was 

consistent across water temperatures, while Largemouth Bass prey 

consumption increased with increasing temperatures. The per capita 

quantitative impact of LMB on Chinook Salmon was about half that 

of Striped Bass. 

Overall. Chinook Salmon survival is generally water temperature 

dependent. Striped Bass predation does not seem to depend on 

temperature, while LMB feeding does. Simulation models predict LMB 

predation impacts to be comparatively lower than Striped Bass. 

Hypotheses for future research are listed below: 

• If Striped Bass adults resume foraging quickly after spawning, this would 

coincide with smolt outmigration. At warmer temps, this would predict 

lower smolt survival as a function of water temperature. To test this, a 

study investigating post-spawn resumed foraging times for Striped Bass is 

recommended.  

• LMB have an undocumented but substantial impact on Chinook Salmon. 

Increase in submerged aquatic vegetation (SAV) increases water clarity 

and allowed LMB to proliferate and enabled large increases in LMB in the 

past three decades. Population estimates of LMB would be useful in better 

understanding impacts on Chinook Salmon.  

• Disease could be playing a more substantial role in survival than previously 

thought. Salmon typically survive in 20°C temps in hatchery conditions, so 

temperature alone shouldn’t impact survival. Higher disease at these 

temperatures in the wild could impact swimming speeds, which would 

leave salmon more vulnerable to predation. 

 



Wildlife Prosecutor of the Year 

It is the policy of the Fish and Game Commission to honor a courtroom champion of California's fish, wildlife 

and natural resources, a person who tirelessly prosecutes fish, wildlife, natural resource and environmental 
crimes in California courts. The Commission will recognize this prosecutor through an annual Wildlife 
Prosecutor of the Year Award. 

Eligibility 

Any currently seated prosecuting attorney, including, but not limited to, city attorney, district attorney or 

deputy attorney general is eligible for nomination and the contribution(s) must have occurred during the 
previous three years. 

Nominations 

Based on input from wildlife officers and their experiences in the field, the California Department of Fish and 

Wildlife's deputy director and chief, Law Enforcement Division, may submit up to four nominations. The 
nominations must be submitted to a selection committee (identified below) no later than March 15. 

Selection Criteria 

The award recognizes one attorney who exhibits one or more of the following: 

1. exceptional skill and an outstanding commitment to protecting California's fish, wildlife and natural 
resources; 

2. superior performance in prosecuting wildlife, natural resource and environmental crimes; 

3. relentless pursuit of justice for the most egregious violators and keen ability to prosecute complex, 

controversial or landmark cases; or 
4. exemplary work promoting and maintaining a collaborative working relationship with wildlife 

officers in pursuit of conserving our natural resources. 

Selection Committee 

The selection committee will consist of the president and the executive director of the Commission, and the 
Department of Fish and Wildlife's director and deputy director, Law Enforcement Division. 

Award Announcement 

The award will be announced at the Commission's meeting in June and presented to the recipient during a 

future event agreed upon by the selection committee where the prosecutor can be recognized for his or her 

efforts. The Commission will distribute a news release announcing the prosecutor of the year and 
showcasing the exemplary work and contributions to protecting California's fish and wildlife resources. 

(Adopted: 06/22/2016; Amended; 08/07/2019) 
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State of California                               
Department of Fish and Wildlife 
 

M e m o r a n d u m 
 
To: Chief Nathaniel Arnold 
 Deputy Director 

Law Enforcement Division 
   
From: Chris Stoots 
 Assistant Chief  

Northern Enforcement District 
 Law Enforcement Division   
  
Subject: Michael Tufaro for Wildlife Prosecutor of the Year Award  

The Northern Enforcement District proudly nominates Butte County Deputy District 
Attorney (DDA) Michael Tufaro as the California Fish and Game Commission Wildlife 
Prosecutor of the Year.  

DDA Tufaro has worked tirelessly throughout his ten-year career with the Butte County 
District Attorney’s Office to prosecute natural resource and wildlife crimes as well as 
support the efforts of Wildlife Officers engaged in apprehending such violators. DDA 
Tufaro is constantly and relentlessly engaged in working with officers and his coworkers 
to be better informed and to better educate others in the importance of natural resources 
and the prosecution of violations associated with damaging such.  

DDA Tufaro has made a huge impact on resource violators in all of Northern California, 
not just specifically Butte County where he works and resides. DDA Tufaro has repeatedly 
been in contact with Wildlife Officers in various counties north of Sacramento during all 
hours of the day and night to assist with legal questions, authoring search warrants, 
reviewing search warrants, providing legal guidance and assisting from the perspective 
of the prosecution for resource and environmental crimes. DDA Tufaro has taken ample 
time out of his personal and professional life to educate defense attorneys as well as 
prosecuting attorneys in other counties dealing with resource crimes and ensuring 
prosecution is done justly and swiftly throughout the north state.  

In 2024 alone, DDA Tufaro reviewed, approved and assisted with authoring dozens of 
Fish and Wildlife specific search warrants within Butte County and throughout the north 
state. DDA Tufaro took the time to work with new officers on Field Training to author 
search warrants to aid in the successful prosecution of their cases. DDA Tufaro’s time 
spent with trainees will last with them for an entire career and give them confidence in 
future investigations to author search warrants. The search warrants were authored for 
crimes related to combating unpermitted cannabis cultivation sites severely impacting 
flora and fauna in sensitive areas, unlawful possession of wildlife out of season, unlawful 
take of wildlife, unlawful possession of firearms by prohibited persons, unlawful 
importation of restricted species, unlawful importation of endangered species, animal 
cruelty, unlawful take of fully protected mammals, unlawful take of specially protected 
mammals and the seizure of conveyances used in the commission of wildlife crimes. It 
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should be noted that some of these search warrants were authored late at night in other 
jurisdictions, however DDA Tufaro’s dedication and commitment to the resources of the 
State of California were insurmountable and his assistance was invaluable to the 
successful outcomes of the various cases where search warrants were needed. 

Cases of note in 2024 where DDA Tufaro contributed greatly to the apprehension and 
prosecution of those taking advantage of the precious resources of the state, did stem 
from Butte County. 

1. DDA Tufaro reviewed and approved Ping Warrants and Ramey Warrants for 
subjects who were found to be in possession of over 40 poached buck deer, 
dynamite and other resource violations. The case was made by an officer on Field 
Training and DDA Tufaro assisted the new officer with authoring a search warrant 
for phones seized at the location. DDA Tufaro is the lead prosecutor on this case 
and assisted the new officer in preparing for courtroom testimony at a preliminary 
hearing where the subjects were ultimately held to answer on the charges brought 
forth, which will result in a lengthy prison sentence for one or both subjects. 

2. DDA Tufaro assisted Wildlife Officers author a ping warrant to apprehend a subject 
that fled from custody and led officers on a dangerous pursuit while handcuffed 
after being caught attempting to loot in an evacuating fire zone, during an active 
wildland fire. DDA Tufaro assisted in coordinating the California Highway Patrol 
and a group of Wildlife Officers to perform a takedown of the suspect based on his 
ping warrant location. DDA Tufaro successfully prosecuted this case as well as 
those who assisted in the suspect’s escape from custody. 

3. DDA Tufaro successfully prosecuted a subject for unlawfully drowning a buck deer 
with his vessel. The subject in the case tortured the buck deer and drowned it, 
leaving it on the side of the river to retrieve a tag and make the deer appear lawful. 
DDA Tufaro assisted a newer Wildlife Officer in authoring his first search warrant 
and went on the service of the search warrant to seize the subject’s vessel and 
other evidence. This subject was successfully prosecuted by DDA Tufaro and 
forfeited his brand-new boat to the Department as part of his punishment for the 
heinous resource violation. 

4. DDA Tufaro assisted with the authoring, execution and prosecution of multiple 
subjects who were caught smuggling a sea turtle into California from New York. 
These subjects also admitted to undercover Wildlife Officers they had unlawfully 
shot a mountain lion. Upon service of the search warrant with DDA Tufaro the 
subjects were found in possession of an unlawful deer they took the day of the 
search warrant, a ringtail cat, mountain lion parts, owl parts, sea turtle parts and 
evidence of various other wildlife crimes. This case then led to a “piggyback” type 
warrant where DDA Tufaro assisted with authoring and reviewing a search warrant 
to be served in Napa County. This “piggyback” warrant out of Napa County yielded 
two unlawfully possessed specially protected mountain lions and a fully protected 
mammal wolverine. DDA Tufaro successfully prosecuted the case and received 
convictions of several resource violations, forfeiting all evidence and placing the 
subjects on probation for two years prohibiting hunting.  

One of the most significant and controversial cases handled by DDA Tufaro occurred in 
2020 through 2022 in north Butte County. DDA Tufaro responded to a Wildlife Officer’s 
call for assistance when a local contractor and business owner was found actively 
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dumping commercial quantities of suspected asbestos into a creek bank at a residence, 
from a dump truck, within a residential neighborhood. DDA Tufaro immediately responded 
to the Wildlife Officer’s location, finding the officer covered with asbestos debris from the 
subject attempting to conceal the hazardous and extremely egregious violations. DDA 
Tufaro coordinated a response team from the Environmental Investigators unit of the 
Butte County District Attorney’s Office. DDA Tufaro was instrumental in freezing the 
property, authoring a search warrant with investigators, coordinating a special sampling 
lab to confirm asbestos presence, executing the search warrant and vigorously pursuing 
justice while prosecuting the extremely complex and scientifically advanced case. DDA 
Tufaro fought for justice and professional restoration of the creeks and waterways 
affected as well as caring for the citizens residing in the neighborhood where this atrocity 
occurred. DDA Tufaro’s vigorous and passionate prosecution yielded several hundred 
thousand dollars in fines, convictions on felony environmental charges, 120 days jail time 
for the suspect and significant probation terms.    

DDA Tufaro eagerly prosecutes serious Fish and Wildlife crimes in Butte County, 
specially requesting such be routed to his prosecutorial file in the Butte County District 
Attorney’s office so they are handled with aggressive professionalism. Due to the case 
load of DDA Tufaro and his willingness to take on these serious cases, in addition to his 
regular case load that often stems from search warrants or serious events, his ability to 
focus on minor Fish and Wildlife crimes decreases. However, DDA Tufaro repeatedly 
spends time with his peers or subordinates to educate them on resource crimes, the 
elements of such, and prosecution techniques, giving them a better understanding and 
instilling his passion and exemplary work into those around him to further preserve our 
natural resources and environment.  

There is no other prosecuting attorney in the State of California more deserving of such 
award than Deputy District Attorney Michael Tufaro; his passion and love for the beautiful 
resources in the state shine bright through his hard work and dedication to preserving 
such in his personal and professional life. 

It is with great pleasure, the Northern Enforcement District nominates Michael Tufaro as 
the 2024 Wildlife Prosecutor of the Year. 
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Tracking Number: (__________) 
 

To request a change to regulations under the authority of the California Fish and Game Commission 
(Commission), you are required to submit this completed form to:  California Fish and Game 
Commission, (physical address) 1416 Ninth Street, Suite 1320, Sacramento, CA 95814, (mailing 
address) P.O. Box 944209, Sacramento, CA 94244-2090 or via email to FGC@fgc.ca.gov. Note:  
This form is not intended for listing petitions for threatened or endangered species (see Section 670.1 
of Title 14). 
 
Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this form or 
fails to contain necessary information in each of the required categories listed on this form (Section I). 
A petition will be rejected if it does not pertain to issues under the Commission’s authority. A petition 
may be denied if any petition requesting a functionally equivalent regulation change was considered 
within the previous 12 months and no information or data is being submitted beyond what was 
previously submitted. If you need help with this form, please contact Commission staff at (916) 653-
4899 or FGC@fgc.ca.gov.  
 
SECTION I:  Required Information. 

Please be succinct. Responses for Section I should not exceed five pages 

1. Person or organization requesting the change (Required)  
Name of primary contact person: Pat Wright  
Address: . 
Telephone number: .  
Email address:  . 
 

2. Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of 
the Commission to take the action requested:  
 
The California Fish and Game Commission (Commission) has the statutory authority to regulate the 
classification of animals under California Fish and Game Code § 2118, which governs the importation, 
transportation, and possession of wild animals. However, this authority is constrained by California Fish 
and Game Code §§ 2116 and 2116.5, which define wild animals as those not normally domesticated in 
California or elsewhere. 

The Commission previously removed Bubalus bubalis (Asian water buffalo) from the prohibited species 
list after receiving scientific input confirming their domestic status and regulatory alignment with 
livestock laws. Given the well-documented domestic status of ferrets (Mustela putorius furo), the 
Commission has the authority to amend regulations accordingly. Furthermore, the California 
Administrative Procedure Act (APA) (California Government Code §§ 11340.6 and 11340.7) requires 
the Commission to consider petitions fairly and provide reasoned justifications for regulatory decisions. 

• .Overview (Required) - Summarize the proposed changes to regulations: 
 
 This petition requests that the California Fish and Game Commission amend Title 14, Section 671 of 
the California Code of Regulations to remove domestic ferrets (Mustela putorius furo) from the list of 
restricted species. This change would align California’s regulations with the federal government and 48 
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other states【36†source】, recognizing ferrets as domesticated animals. This classification update 
would: 
Facilitate responsible ownership; 
Eliminate unnecessary criminalization; 
Allow proper regulation under existing pet laws. 
 

3. Rationale (Required) - Describe the problem and the reason for the proposed change 
 

1. Domestic Ferrets Are Not Wild Animals 
• Scientific Consensus: Ferrets have been bred in captivity for over 2,000 years and 

are recognized as domestic by the USDA, AVMA, and 48 other states【31†source】. 
• Legal Definitions: Under California Fish and Game Code §§ 2116 and 2116.5, a wild 

animal is one that is “not normally domesticated in this state or elsewhere.” Ferrets do not 
meet this definition【28†source】. 

• California Civil Code § 655 explicitly states that "there may be ownership of all 
domestic animals," reinforcing that ferrets fall under this classification【30†source】. 

2. No Evidence of Environmental Risk 
• No Established Feral Populations: Decades of illegal ownership in California have 

produced no feral populations, consistent with findings from peer-reviewed studies【
38†source】. 

• Environmental Reports Disprove Risk: A 2010 Fish and Game-commissioned 
report, finally peer-reviewed in 2020, found no evidence that domestic ferrets pose a unique 
threat【27†source】. 

3. Public Safety and Responsible Ownership 
• Minimal Bite Risk: Ferrets bite at significantly lower rates than dogs or cats【

29†source】. 
• Vaccination and Health Measures: Ferrets can be vaccinated against rabies, as 

confirmed by CDC protocols【33†source】. 
• Regulation Through Licensing: Legalization would allow oversight, including 

licensing and vaccination requirements, rather than fostering an unregulated 
underground market. 

4. Regulatory Precedent: Asian Water Buffalo Legalization 
• Similar Reclassification Process: The Commission removed the Asian water 

buffalo from the prohibited species list after confirming domestic status【40†source】. 
• Application to Ferrets: Ferrets have long been classified as domestic animals, 

supported by extensive scientific literature【31†source】. Amending Title 14, Section 671 
would ensure consistency in domestic animal classification. 

5. Lack of Justification for Ferret Classification & Commission Obstruction 
• A Public Records Act request revealed no hearings, studies, or documents 

justifying why ferrets were originally classified as wild and detrimental. 
• Video evidence from the August 22, 2023, Fish and Game Commission Meeting 

(https://youtu.be/eY4oXl2Uq2k?si=kiOn0DfICci2VCzm) confirms that: 
o The Commission falsely claimed that an EIR must be funded by proponents, 

despite multiple attempts by petitioners to begin the process. 
o The Commission has ignored certified correspondence confirming readiness 

for an EIR process. 
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SECTION II:  Optional Information  
The continued classification of domestic ferrets as wild and detrimental lacks scientific, 
legal, and regulatory justification. California remains the only state enforcing this outdated 
prohibition. By updating the regulations to reflect current scientific knowledge and aligning 
with established regulatory practices, the Commission can correct this long-standing 
misclassification while ensuring responsible ownership. 

 
4. Date of Petition: Feb 26, 2025.  

 
5. Category of Proposed Change  
 ☐ Sport Fishing  
 ☐ Commercial Fishing 
 ☐ Hunting   
 ☐ Other, please specify: Reclassification of domestic ferrets under Title 14, Section 671.. 
 
6. The proposal is to: (To determine section number(s), see current year regulation booklet or 

https://govt.westlaw.com/calregs) 
☐ Amend Title 14 Section(s):This option. 
☐ Add New Title 14 Section(s): Click here to enter text.  

 ☐ Repeal Title 14 Section(s):  Click here to enter text. 
 
7. If the proposal is related to a previously submitted petition that was rejected, specify 

the tracking number of the previously submitted petition  
#2016-008 
#2016-031 
#2019-018 
Or  ☐ Not applicable.  

 
8. Effective date: If applicable, identify the desired effective date of the regulation.  

If the proposed change requires immediate implementation, explain the nature of the 
emergency:  Click here to enter text. 

 
10. Supporting documentation: Identify and attach to the petition any information supporting the 

proposal including data, reports and other documents:  
Exhibit A: Fish and Game Code § 2116 
Exhibit A2: Fish and Game Code § 2116.5 
Exhibit B: Proof of Domestic Status 
Exhibit C: California Civil Code § 655 
Exhibit D: Ferret Bite Statistics 
Exhibit D2: Ferret Rabies Vaccine 
Exhibit D2 Explanation 
Exhibit E: Original Environmental Report 
Exhibit E2: Peer-Reviewed Environmental Report 
Exhibit E2 Explanation 
Exhibit E3: Impacts of Domesticated Ferrets Peer Reviewed 
Exhibit F: Legal Status of Ferrets in 48 States 
Exhibit G: Lack of Feral Ferret Populations 

https://govt.westlaw.com/calregs
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Exhibit H: FGC Response Letter (10-day Wright P.) 
Exhibit I: Staff Summary for October 19, 2016 
 

11. Economic or Fiscal Impacts: Identify any known impacts of the proposed regulation change 
on revenues to the California Department of Fish and Wildlife, individuals, businesses, jobs, 
other state agencies, local agencies, schools, or housing:   
 
The prohibition of domestic ferrets in California has created unnecessary economic burdens on 
residents, small businesses, and government agencies. The legalization of ferrets would have 
several positive economic impacts: 
 
Revenue Generation for the State 
Licensing fees, similar to dog and cat ownership, could generate significant revenue. 
Taxes from pet-related sales, including ferret food, cages, bedding, and veterinary services, 
would contribute to California’s economy. 
Increased Business for Pet Stores & Veterinary Clinics 
Currently, California pet stores are unable to legally sell ferret-related products, forcing 
residents to purchase them from out-of-state vendors. 
Veterinary clinics are already treating ferrets illegally owned in the state, but legalization 
would allow them to openly provide services, increasing revenue. 
Reduction in Law Enforcement & Legal Costs 
Enforcement of ferret bans wastes government resources, including time spent on 
confiscation and prosecution. 
Eliminating the ban would reduce legal and administrative costs associated with enforcing 
the restriction. 
Consumer Protection & Safety 
Legalizing ferrets would ensure proper regulation of breeding and sales, leading to higher 
animal welfare standards. 
Microchipping and vaccination programs could be implemented to protect both ferrets and 
the public. 
Tourism & Relocation Incentives 
Many prospective residents and businesses avoid moving to California due to restrictive 
pet laws. 
Ferret legalization would remove a barrier for thousands of pet owners who currently face 
fines or eviction for owning a domesticated pet legal in 48 other states. 
 
Conclusion 
The continued restriction of domestic ferrets is economically inefficient and harmful to 
California businesses. Legalization would generate new revenue streams, reduce 
enforcement costs, and improve consumer protection while aligning the state with national 
standards. 

 
12 Forms: If applicable, list any forms to be created, amended or repealed:       

 Click here to enter text. 
 

 
 

 

SECTION  3:  FGC Staff Only

Date  received:  

KBRogers
Typewriter
Received March 11,
 2025



State of California – Fish and Game Commission 
PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE  
 FGC 1 (Rev 06/19) Page 5 of 5 

 

     

 
FGC staff action: 

☐ Accept - complete  
☐ Reject - incomplete  
☐ Reject - outside scope of FGC authority 

      Tracking Number 
Date petitioner was notified of receipt of petition and pending action:  _______________ 
 
Meeting date for FGC consideration: ___________________________ 
 
FGC action: 
 ☐ Denied by FGC 

☐ Denied - same as petition _____________________ 
      Tracking Number 
 ☐ Granted for consideration of regulation change  
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Exhibit A provides the legal definition of wild animals under California Fish and Game 
Code § 2116. This definition is critical to our petition, as it establishes that wild animals 
are those "not normally domesticated in this state or elsewhere." Given the 
overwhelming evidence of ferrets' long-standing domestication, their continued 
classification as wild animals is legally incorrect. This exhibit supports our argument 
that the Commission has a statutory obligation to correct this misclassification.

Exhibit A Fish and Game Code 2116
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Exhibit A-2 provides additional statutory clarification under California Fish and 
Game Code § 2116.5, which defines wild animals as those not normally domesticated 
in this state or elsewhere. Given that domestic ferrets have been bred in captivity for 
thousands of years and are legally recognized as domestic animals in 48 other states, 
this provision supports our position that ferrets do not meet the legal definition of a 
wild animal and should not be regulated as such by the Commission.

Exhibit A -2 Fish and Game Code 2116.5



Exhibit B 
 
Exhibit B establishes the domestication of ferrets through historical, behavioral, and 
biological evidence. It highlights their long association with humans, controlled breeding, 
behavioral changes from wild counterparts, and their historical use for rodent control. 
These factors align with domestication criteria recognized by scientific and regulatory 
authorities, reinforcing that ferrets do not meet the legal definition of a wild animal under 
California Fish and Game Code §§ 2116 and 2116.5. This exhibit is crucial in demonstrating 
that ferrets should not be classified or regulated as wild animals in California. 

What is the most authoritative proof that domestic ferrets are domestic? 
ChatGPT 

The domestication of ferrets is supported by historical evidence, behavioral characteristics, and 
their long association with humans. While there might not be a single "most authoritative" proof, 
a combination of factors contributes to the understanding of ferrets as domesticated animals. 
Here are some key points that support the domestication of ferrets: 

1. Historical Use: 
o Ferrets have been historically used by humans for specific purposes, such as 

hunting rodents. References to ferrets can be found in ancient texts, including 
Grecian plays from 450 BC and Roman documents around the time of Christ. 
This historical association with humans for specific tasks is indicative of 
domestication. 

2. Controlled Reproduction: 
o Domesticated animals typically have their reproduction controlled by humans. 

Humans have actively controlled ferret breeding for a long time, selecting for 
specific traits, behaviors, and characteristics. 

3. Behavioral Changes: 
o Domestic ferrets exhibit behavioral changes from their wild counterparts, 

including a decrease in aggressive behaviors. They also demonstrate the ability to 
live in groups, which is not common among wild animals of the same species. 
These behavioral changes are common consequences of domestication. 

4. Physical Changes: 
o Domestic ferrets show physical changes compared to wild counterparts, including 

variations in fur color (albinism), body size, and skull shape. These changes are 
often associated with the domestication process. 

5. Long Association with Humans: 
o Ferrets have been associated with humans for thousands of years, providing 

companionship and serving utilitarian purposes. This long and close association 
supports the idea of domestication. 

6. Usefulness to Humans: 
o One criterion for domestication is that the species should provide a service or 

product that is useful to humans. Ferrets historically served as effective hunters of 
rabbits and rodents, contributing to their usefulness. 



While each of these points contributes to the understanding of ferrets as domesticated, it's the 
combination of these factors that provides a strong case for their domestication. Additionally, 
scientific studies and historical records collectively support the notion that ferrets are domestic 
animals. The exhibit you've mentioned earlier, labeled as Exhibit B: Proof of Domestication, 
seems to capture some of these elements and can be a valuable reference in your case. 
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Exhibit C presents California Civil Code § 655, which legally defines domestic animals as property. This is significant because it 
reinforces that domesticated animals, including ferrets, are distinct from wild animals under California law. Since ferrets have been 
bred in captivity for thousands of years and are classified as domestic in 48 other states, their continued classification as wild under 
California Fish and Game regulations contradicts this legal standard. This exhibit supports our argument that the Commission must 
recognize ferrets as domestic animals in accordance with established property law.



Exhibit D 

 

**Exhibit: Absence of Official Ferret Bite Statistics in the USA** 

Exhibit D emphasizes the absence of official, systematic data on ferret bites in the United 
States. Unlike dogs and cats, ferrets do not have a well-documented history of bites 
recorded at a national level, suggesting that concerns about their public safety risk are 
largely speculative. The lack of such data undermines any justification for classifying ferrets 
as dangerous or restricting their ownership. This exhibit supports the argument that ferrets 
should be evaluated based on actual evidence rather than unverified assumptions about 
their behavior. 

As of the date of this petition, there is a notable absence of official and comprehensive 
statistics regarding ferret bites in the United States. Unlike more common pets such as 
dogs and cats, ferrets do not have a well-documented history of bites that is systematically 
recorded and reported at a national level. 

 

Efforts to locate statistical data on ferret bites have been inconclusive, indicating a gap in 
official records or studies specific to ferret-related incidents. The limited availability of 
such statistics may be attributed to the relatively smaller population of ferrets as pets 
compared to more prevalent domestic animals. 

 

This exhibit aims to highlight the challenge in obtaining official ferret bite statistics, 
emphasizing that the absence of such data contributes to the complexity of assessing the 
frequency and severity of ferret bites on a national scale. In the absence of comprehensive 
statistics, it is crucial to consider alternative sources of information, including veterinary 
records, animal control reports, and community forums. 

 

While ferret bites, if they occur, can have consequences, the scarcity of official statistics 
underscores the need for further research and data collection to better understand and 
address any potential issues associated with ferret ownership. 



Exhibit D2 Explanation 
 
Exhibit D-2 exposes the misleading claims made by the California Department of Fish and Game 
regarding the availability of a rabies vaccine for ferrets. The agency has falsely asserted that no 
approved vaccine exists, in part because ferrets are illegal. At the same time, they justify keeping 
ferrets illegal by citing the supposed lack of an approved vaccine. This circular reasoning has been 
used to block responsible ferret ownership in California. The manufacturer of the ferret rabies 
vaccine was forced to step in to correct the misinformation due to the damage it caused to their 
credibility. This exhibit highlights the long-standing dishonesty we have faced and underscores the 
need for regulatory reform based on facts rather than misrepresentation. 



Exhibit D-2 Ferret Rabies Vaccine





Exhibit E 

 

Exhibit E presents the original environmental report evaluating the potential impact of domestic 
ferrets in California. This report is significant as it lays the groundwork for assessing whether ferrets 
pose a threat to native wildlife or ecosystems. By including this exhibit, we demonstrate that 
environmental concerns related to ferrets have been formally studied and can be addressed 
through factual analysis rather than speculation. This is crucial in countering any arguments that 
maintaining the ferret ban is necessary for environmental protection. 
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Exhibit E - Original Environmental Report
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 �� ���������� ��������������� �������!� ��� ���"������#����#������������$!��!�!������������%�!����!������&'���������$�������	� ��(�#���)�* ����+�,���$��� �'�� ������%�������"�#���������"�%���� �����-�. ��#'��������� ����/� 0�0�� ��""����%�#'���������������%���%'�� ���)�'������� ���/��'#����"�* ����+�,���$��� )��(���%���� �(�#����0�1�2�)������ �0�� ����-�. ��#'��������� ��3��#����#'��������������/� ����14�)�����5'���� ���$� ���������/� ��������%%��������1647)�����"��%%���������������� �0�� �"� �-�. ��#'��������� �������!��-�. ��#'������� ��%����������%���,�����%� �/� ���� ����5� �!�#� ���)��'�!�����!����������������/� ���������%�+�,���!�#�����)����%���!�����������$��� �'�� ������5������0�#�0��(��������������#�� ��%���������!����""���� �����%��������)�.'��!'#�������$������"�����' ���� �������0���!���! �����"����8��%�����'��������������!�� �'�� �%����.����0���!�0�#�0�.���������'�)��� /�����/���� ��"� �!'#���%������)�� �� ��������%�������"� �%������������ ��%��
�/�%������������#�0������. ��%�$��!�����/���������)� ��'���������%���� �'��� ��������'��!0. �%�)�$!��!�!'#����#�0�'�,��$����0�����'#�����!� ���/�%�������������"�"��!�9�'�!�����!��������#� �0)� '""����%� �'�%���.0:�����!� #�����/��"��!����%'��������������/��"��!����'��������9�'�!������,��� �'�)�$����0�)�0����$��� �!���%����"��!:��! ����������� ����%���##� �����"��!������%'�� 0��!������/��'�%������#����1;�7�.����������'���0���%��'��� ���6<)����=�.��>�9�(�����&'����������!����/�)���?������ �=�����"�5������������* ����5��$� ,�@�*��� ��!����%'���������������3��!���ABB$$$��������� �B�(������B����!�#:��CDEDFDED� GHIJKILMN�OJKJPLQLMN�RQHKHSLQ�TSUMQIV������./��'��.���"�����������#����#������"�"�  ���������-������$�'�%�.���!��� ��������"��������������0���#���%��!������ �������"������������ �� �#� �/��'������!���$�'�%����0�.����.���"�����������#����#������"��!����������� �� �#� �/��'����(���%�%��!��������"� '�������!������������� �� �#������!� ����������������#���.���"�������!�����#'�'���"��!������� �%����%������'���0���%'�� 0����� �8"�  ���� ����-����������������� �� �%'��%�!� �A�W	�  ���"����� �)��!��/����#�=� ��0��"�$!�#�� ��$� ,����� �� �"���������$�#���.��$�����!��������"��7���%�7;)����'���0�����%��������#���%�1;���#�����������!�� ���������"��%)�#�%������� �)��'���������%���0�)���%)���� �������0)�� �/��������%��� ���������������!�#�����!���"�  ����!�$���9�!�0�����%�����%%��������1<2)���)���������������(��:�>�9�����)��!���������%��!�#.��<XX�:���5����!�$�/� ��!����!���������"�����"� ����%���������'  ����0����� "� ��$��!��!��������"�"�  ��8 �����%������ �%'������� �8"�  ���� ����-������������� �'���!�����"� ������!��.������"�  ����!�������%/� ��������#����#��������(�� ����� ��� �/�%�%A�W��"� ������!���'�������� 0�.���$������������ ���' ����>�9	�  �������0#�'��4�<�:�� �W�!���	*Y����� ������������ �����0�� �%'����"��������������!������ �#�����"�	��%���%�� ��'��' ��#'�����"� ����!��.�������������������������������	 �#�<X6�����<XX7)��!���'#.� ��"����� ���������!������ ����%�#� ���!���42���� ����)�" �#�Z�����472��[!�����!������ �#�����"�� ��'��' ��$��Y���'����� ���������"� ������!��������0)�������%�'.���(���������!���	*������"�!����&'��%� �%��'.���� ���' ����!��%����#�������)�� �%'������'�����%�"���8�!�������%�$ ����������� ��������������������!��������-�������"�"�  �����
�������$������#���0���"� ������!����$)����%�������#��0����"�/����$���"� ��#�����""��� ��������������\"�  ���.'��Y�>�9���<6)�+0��!�<XX2:���� �!����	� #�����
����. �'�!������$�'������������!������"� ����	��!���%�*�#����##�������9"���%�����#.� �X)�<XX2)�������������'��0��'�� �� ���' �:�����!��� �'�%���!�����#��������!���. ��%�"�  ����� ���%/� ���0������#�����0��""����%)�����!�0�� ��� ���'%�%�" �#�������������"�  �����������"� ���3��!���'���$��������'�����"'�����!�������#����#�����)�.��!�.���"��������%��%/� ��)��"�"�  ���������-������#�0����%����.������0-�%�"' �!� �����!���
���]̂_̂]̂� àbbcde�cfg�hijfjkf����������-���!���#�� ���������%�������������"�"�  �����������"� ����.0��������0��!����)���	*������ ���$�'�%����%����.���%% ����%���%�#�������%�����	*��������� ��%�$��!��!��������"�#���������� ��'���� 0�� �� �#�"� �"�  ���3��������������� ��"�
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g	�  ������$��������������&������ ��"��" ����/�� �'�������������)������h������)����&������i������b�����$%� $)���������̀je��������(��%��&����������klm[Z]\�nl[opqlm.������� ��" �� �!��#����''�����!��#��e_ra.�ii1�̀j��b�3&�����)���)���$������� ����̀ è������������$�+�+���� ��&(�����&��%�  ���_klm[Z]\�nl[opqlm�slpoa������%� �������� �'�����%�	��&���$�*�'�)�3��$��%��������'������!�����)��� $���$���''�������� !������� �� �'������̀e1�)���� �'����)�����e��������������tiu�Y�" ����� ���������$���/�+��0��#� �� �!��#�$��45E5v5�?PWwxMxPK�7KRVyNP�CPUVPW����&����� �'�����������h�+ � ()��&��� �z"����_X�#����� a�����+����_� �z"����hh�)���'+ �$���
�%� '������* �"�a�#����������$��& �"�&���������"+�� ������2��&���$���+��������#���&����� �&��%���#����� ��% �'��̀ee�����&��� �����)���$�����&���� �����$���������#����� �� �&�!����z"� ����+�����#��&�$�%%� ������'+����������%�0�(�#� $����$��� ������"�&���.�%�  ��)�%�  ��{)����)����{)�+���)�+���{)�#��$��%�)���!�����0)���"�� ()�&� ���)� �+���)�������,�����)��������45|5�=?8@CF=@GB�7?6�:8A@C�B:DC9@B��&�������!� ��������}����� !��#��#� ������$������ ��������''"���������2�� ���� �����#� �� ��� $�$�#&� �������+�����$�����+��� �!�$�$�"���� �~"������� ��������������_��	*�3��$��%��X����'�������� �� �'�a�#������� !��#�$����"�"����e)�tu�u���� ��������������'�$���!����+�����	*������� ��%�������������������%�  ����_� �'� ��(�% �'�����d" �0���#� 0a)�#&��&���������$��%��!� �j�%�����%�����0�$�$��"'���������	*�%���� �!��#��#� ���� %� '�$����"�"����e���$��̀)�tu�u���
��� ������� �&���������#� ��"��$�����������
��� ���� ���" �����������������(�#�+������#� ����� �&�$�%� ���%� '��������$���������� ��� $����%�  ������X�#�������$�#�+������#� �����������"���$�����"$���.�b�&���.}}###��� ���� �&�����,}�



��������	�
�������	�	�������

������������������������������� ��������

 �� !���"##$$$����%��&�&����&�!�����'#&����&�!#$��%��(�����#(�&&���#��&�)(�&&����&����'������*�$�+������$�&�������&�,��$�%-�����.%���"� �	�&&�������&��"�/�0���(��!��	�&&���	&�1.����2��3�%�4.��������!���"##$$$�(�&&������&����&�#� �	�&&�������20�.�-�!���"##$$$�(�&&�������20�.����0#� �0�&�����	�&&�������������-� �	�&&��������'���-� !���"##$$$�(�&&����&�#��%�5�!�0�!���"##$$$��0������0���!��������0#(�&&���)0���'���#(�&&��)�5��.��,�)�������������5� ���%�&��	�&&�������'���-�6787�9:;:<�;=<>?@�AB<9:CD>>;CE<�!���"##$$$�0�%�&�(�&&�����0#��%�5�!�0��6787F7�AGHIJKLMMNKOH�PHJQLRI���,�&����.&,�2���(����������������!�,��+������&(�&0�%�+2���!�&�"� �����(�&������0������	�&&�����������STUVVW� �
����&�2�TUUX�-��!��Y�$�/�0��!�&��	��!���%�Z�0���.+����((��&����,����������&����2�%���&�+.��%���1.���������&�����(�&&����S&��2��%��������(�&������(�&�	�&&���[�����'�������XXXW\��!���!�������+����,�&�(��%�� �].&�3���%��2���STUUUW��].&�3���%��2���STUUUW��.&,�2�%������(��!��$��%��(���������������!����\��!��&��.�����(��!����.&,�2��&��%���.���%�����&�����!���&���&����
���.&�&�,��$��(��!�������2�&������������].&�3���%��2���STUUUW*��1.���������&�-����+���0������&�����!���0��2�$��%��(�����������%�%�����$������-��&���.�%����-�&�����%�����!��1.���������&��+���.�������!�&������2�����!��&�������S��&��.��.&���&�!����!������2W�&��.����%�(�&&������%��!.�-�3�����!����&�������&���&%�����!�&�(�&�-��������0���$���0�%�����������&��������(&�0����!������*��!����!������2���%���&��.��.&�������2-�+���%����!��&�$��%��(�������2����!��%�����������������(�&��.&���.%2�$����5���%�%�����!������%�����&�,���������$���-����!�.�!��!���$����.���%���!���������(��!����.%2�����&�������!���������������$�.�%��%����2�!�,��+�����&�,�%�%�����!��	&���!�����.�������$���-�+.��$��������������(��!���������(��!�����.%2�$������&�����������%�.�%�����!��].&�3���%��2���STUUUW�1.���������&����	�&��!��0������&�-��.&�1.���������&��(���!(.��2�&��&�%.��%��!��1.�����������].&�3���%��2���STUUUW�����0��1.��������$�&���%%�%��&�0�%�(��%�����%%&�����!���.&&������&���,�%������&����5�&����%�+2��!����00��������&���	Z������!�&�0�%�(��������$����!���%%�������(�1.���������!�������$�%��!�������2�&�����%�����������0������,��.��.������!��&��&�(����������������-��.�!�����.0+�&��(�(�&&��������3�����!.0������&�2��&-�$!����.�!�%����$�&�������,����+������!��1.���������&��$����&����%���%��&����%������!�&%���2�%��.0������
��$���������&�%.��%���������&���(��̂�&%��XX��%��.0����.���������$�&%��&������%�(�&0�(���%����%����%�+���&�+���U���&��+������.0����	�&0���S��	W�����$�&%)�&������%�(�&0-�+��!��(�$!��!�����$�%�&�����%���������2�������!��&�&���������,�����0�.��&-�+.����������&��!��1.������������������%�5��(�&������2��(��!��+���3�1.���������&�����!��1.���������&��$���%���&�+.��%�+2�&��.��&�0������%������&�������2�+2��0���\��&�)���%�	�%�&����5�&������&�+������%%&����%�����!�����������&�0�����(���������������������$�&���&�,�%�%�����!��0����%�1.���������&������(����������1.���������&���.+0��������[����$�&��3�����(�������&&�����%�����$��!���,�&�0�������((�������S�&�,�%�%��������%�5��W����0������&&�����%�����$�����,�%������������,��(�&0���S���&���(���.����3�(����(�&0���_�0��̀W���%��&����%������	������������&�0�����(�������2���.%�����Y�,������!�!���%������������0�)��$��������%��&��Z&�����������!��%����0���������(��!��1.���������&��-���&&�����%�����$��!������2���&������-���%���+.���������%�%���+�������&2��(��!��1.���������&��&����������6787a7�AGHIJKLMMNKOH�EHIGbJI���0�����%�1.���������&���&����,�%�����0���������!0�����$�&����,�%�����!��&�����,��(�&0������%�������&����%������	�����0�����%�1.���������&���&����,�%�+2����������&�+2�	�%�&����5�&����$�&��%�������2�������%������	�������%�5����&�,�%����!����1.���������&��&�������������0������������������&����&���������(&�0����!���&����������������2\���!�&����������0+���%��!��&����$�&�����������&�������������2�&�����%�������������1.���������&���$��!�0��2�1.����������(��+���3-���%����$�&�����2����1.������������!��&��&����(��5��&�������������&����$�&��$�&��(����$�%�.��+2������!�����������	�&��!�������������$!��%�%������.+0�������0�����%�1.���������&�-�&�0��%�&��0�������%��!����0��������$�&���&�,�%�%��������.&�����,�����������.+0���������̂!������$&������&��������$����,�&�&����,�%-��������0���$���0�%���������&,��$��!�����&��&�����



��������	�
�������	�	�������

������������������������������� ��������

��������� �������!���"������#���$���������%� ������"��&'��������� ��!���"���$��"�#����"�����"�������� (��%��� ��#��'$����#�������� ����#������' �����������#�)��������"��*��"��+,����������#����*��"��-.�����#����� �(������� �(�#�#�������������� ����� ������������"��&'��������� ��/����*����%������!��0����*��"�������!���-+,��������������"�����/��%��#��*�1��� ��'��' �1���#�"����"��������������"������01��2�%��#��*����������1�.,��� ��'��' �����������1���#�-3�"����"����������� �(�#�#�������������� ����� �����������"�����!��������$��� ���������"������� ������"��#� �#� ������������' �&'��������� ��1������(� ������������ ������������#��"����"���#�#�����"�(���'**�������$����%� �� �*'�#������� �������������"����'#�1���#��*����!��$�#��"����������������$��� ������������"�� �������������"��&'��������� ��%� ������ �#�������� ����������#���!����/������.,,31���� ���*�1�
���0������'�����*��"��&'��������� ��� ��#���'���#����� �����"��� ��� ����	� �! �(���1�����#� #���������!! �(��������*� ��"�������#���������*�$� ����/��04�����������#�����#�4��� �(������%� ��'��#5�����#����� �(�����6�!� ���7��1�� ����"����'$!���7���1�������!��7���1�8�%�� '��%��9�7�8�1�8�%*�'�#���#���#�:�! �#� �7�8:1�8�(���������7�8�1�8� �"%������  ��� ����7�8�1����� ���7���1�� ������#%� #�
����#�7���1�;'�!���7�;�1����9���"�%���7��<1��'9���7���=���#������#�������6��!�$��7�:1����9��7�<1� �>����7�?1� 9������7��1�����*� ����7��1����� �#��7���1����������'��7���1�����%� ��7���1�	�� �#��7�	:1�@�� ����7�@1�A�%��4��7�A
1�
#�"��7�
�1�
��������7�
:1�
�#�����7�
81�
�%��7�
1�<������7�<�1�<���'�9��7�<�1�:�'�������7�:1�������7���1��� ����#�7���1�������"'������7��1����"�����7��
1�����������7��81�������������7���1������' ��7���1���������7���1�8�! ��9��7�8�1�8�(�#��7�8�1�8�%�A�$��"� ��7�8A1�8�%�B� ����7�8B1�8�%���)����7�8�1�8�%��� 9�7�8�1�8� �"��� ������7�8�1�8� �"���9����7�8�1��"���7��A1��9��"�$��7��<1�� �����7���1��������(�����7��1��"�#��
����#�7��
1���'�"��� ������7���1���'�"���9����7���1�����������7��81���)���7��C1����"�7���1��� $����7���1��� ������7��
1�D��"�������7�D1�D��"����������� �����*����'$!���7���1�D������ ������7�D�1�D���������7�D
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�������������� �1�� ��� �����  ����"�$�����&  �%����7�,���.���#�/&���"� �������������$�%���������"������/���"!���������1��� ���/ ��%�������&��������7�,���.���������1��� �������"�$��� �$��&��1��.� ����%������ ���$� ��"�������/�������/���"!���������  ��������"�� ������#�/&���"�������� ��,��������.� ����%������ ������"�������6&��������� ����jklkmk�nopqrq�sqto�uvwrx��&�������1�4�������$�#��� �������1��"� ���*������ �!���5�!�������%���!����������������� �1���  �������7�$�%�8�;	�  ���� ���������,���������1�&��"����"�1���������& $�$���&���%����"�������/���&���1�&�� &����"�1�� �����$����%�,��������& ���&�����#�� ��"�����#��� -�#���%�,��%������� �&�����1#�/���&����"�1��!������%� �6&� ��������������������#���!���,�� ��"�$�� ������%��"�� ���  ����������"��,��%�2��4���'�#�+���"���-�'((y5�������"��3& �-���%��1���4'(((5�6&��������� �#������1��� �������� �!��"��7�$�%����$���������z��%��������,� �%���������,�8�� ���1�&�"�$���$�%���������"�������,���9������������ �1���%�$�%&�������& /���� ���8��� ���	 ��:��$������%�$�%&����%��&!����%�����& $�$����!� ���"�������,�%�1�����,��%8�7���� ��%�����&������%�����"��,��%���,8�7����� �����"������8�7���� ��%������%�$�%&����%��&!����%�����"��,��%���,8�7����� �����"������8�7���������/���"�%�/ ��%�������&����������%�!��������  �������1�& ������8�;,�&�%�������-��1��.���2������"�������6&��������� �#�7�$�%�������1��� �����������!���%�;{�>G�|�BF=>?FKE=�IEL�RE?L2����,��%�������%������$�����-�"� ���!���V�;}GF~>��FGM2�����/��%���%�� ��� �1���  ��������"�������#���%�;WG��GL�ILG@?@AR�FG>2��� ��� ������&������������"���������YZ[Z�Z]Z� _̂̀ àbc�ade�fghdhid�
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Exhibit E2 Explanation 

 

Exhibit E-2 provides peer-reviewed research assessing the environmental impact of domesticated 
ferrets. This evidence directly counters claims that ferrets pose a significant threat to wildlife or 
ecosystems. The study offers a scientific perspective on ferret behavior, their ability (or lack 
thereof) to survive in the wild, and their interactions with native species. Including this exhibit 
strengthens the argument that the prohibition of ferrets in California is not based on sound 
environmental science but rather on outdated assumptions. 
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���#�w�[��̀�Z������X8�&��&�0b3�B�,�K�����0b3�B�,��K�	���#�(�$	&����0bffB8���#"��#�0b1fa��(� �����*
�	&��+����$������ �!��"�Y�Z[\]̂�_�[��̀�Z�Z\{Z��]̂[����#��	!�!$K!����!����|$�	��+����#���#����$#��k$������������	
�%�!	���������	
�g%�K��	
�n	&
�"�$� ��	
���#���	�!�X8�&��&0b3�B�J&� !���0bc0B�,��K�	���#�(�$	&����0bffa��J&��+����$������ �!�"���Y��_�������	*�����*�#�g��



���������	������	�
������	���������������	������	��	�����	������	���������������	����	��	��������	��	���������	�����������	�
��������	������
�������������	����	���	�	��	���	�
		���	���	���������	��������������������������������������	�	��	������������ !"#�$�	������ % &'�(�����������������������	��)�������	�	�	���������������	��*	��	���������������	��	�������	�������*	�����	��������		�*�����	��'�(��	�	����	���������������	�	���	���	������	��	��	������	���)��	������*	��	���������	������	������	���������	��	����	����������������������	�����������	��	��+,-./01�2,34��5����	����67%#���������� !"#�8���	�����(����	���� 66#���������� %6#�9���	�� 6!&'�:�������������	�	���������������+,-./01����;�*�����	����'���   &�������	����������	���	�����*���������
����	�	������������
��������	����	���*	���	��	�<�	*	���	�����������������	����������������������	���*	�
�	��	���	��	���
	�	�������������	������	������+=�>=�>,.43?,-����+=�/@/3-A1BB??����	��	����	����&'�:��	���		�����	�
		������	����	��	�������		������	��	��C���	��� !!#���������� %6#�D
	��� E #�8���	�����(����	���� 66#�F�G� %%#�8��
��H��  �&'�F�������/.�10=��I""J&�	�����	���	�������	����	���<�	��	����G����+,-./01>,.43?,-�-/B-,�01.4&��������	�������
������	����	���������	�	��������������	��	�����	������	�����	��������������	�����������	��������*	������	�
�������������	��������	���������������	��	��	�������	����	�	�������	���	�������������������	��������	���������	�'�F����	����	���	��	���������	�������������		��������	�	�����	���	�����������#��������������G��������������	�����	���	����������������	����	�	���&���	����	�����	�����	G��������������	G������$���������K�������� 7J#�L������� 66#��������� %6#�M�����  "#�N	�	����'�I""I&'�$�	�������*	����	������������
�	�*���	��������G���������*	������������	����	���	��������	���	���	������	�������	��	����O��	H����P�����   #�Q��	�����	����'I"�"#�5	�	�	����'�I"�6&'�K�	�	����	���*	���G����������	�����	��������	��	������	��	�������������	��	�����������������
�	���������
	��������	��	������������������������	�����	��	��':����	�������	���������	��	���������������������������	��	���
��������������������	��	����	���	��	������������������������	�����	���	���	��	�	�	������
�	��	����	��������
����������	����
�����	R	G������������������	������	�������R�	����		��	*�	
����N	�����I"""&'�L������	��*	��������	�����������	����S�	�����*�����	������
	�������	�	���*	���		��������������������������	���	���	��������<��*	���	���������������������
��	������	���	��	��	��������	�������	������	�������'�K�	�������������������	��	��	����������������������	�����������������������	�������	���������	���������������'�K�	�*�����T�������������	���	���	��������������������	�������	�������������
���	�����	������������	��	���
�	������8�����������N�
���&����	����������
������	G�������������O��	H����P�����   #�Q��	�����I"�"#�5	�	�	����'I"�6&'K�	�
	��	���	����+,-./01���������	����������������������*	��������	�U�����$�	����������	�C��	9�	�����	�	���������������	������
����P��������'	'���	������&#���	��������+,-./01�/3A?B/1&������	�����H<����	��	��	���+,-./01�B?V3?>/-+,-./01�>,.43?,-�-/B-,�01.4&���������M���W�����$�	������ %"#�$�	����� % #�O��	�������9		�	���I""J&'�D��	������	�����	'�'��+13./-��X4B.31�����Y1Z?[/1&�������*	�������	�U�����$�	��������	����������	�C���	�	��������M���W�����$�	������ %"#�O��	�������9		�	��I""J&'F	��	���
	�	������������	������U�����$�	���������������	������	�� ����	������������	����������������	���������������������������������	��������	�	�����I"����	�������������������������5������ " #��������	��	� 7"#�;��	��	H���������� 6E#�F�G�� %%&'�:����	�\($�����	��	����		������������	*	���	������	�	�������������	�I"����	���������������	��������������N������� �7&'������	���<I"����	���������	���	����	��	��������������	����	�������������������	����	��	��	��������	�������������������������������	������������M�
���H��� 6E&'�(���	���	�� !"����	��	���
	�	���	������	������	�������������������	������	�	�������	���<L��������� %6&'�$�������	�� 6"����	��	����	<	�	��	��������*	��	G������	��
	�	����������	������	��  "��������	�����������	����������������	���
���	�������	��	�����	



��������	�
�	����	�����	����
�
�	������	�������	
�����	������
���	�
�	�
��
���
��	�
��������
��	� �!�����	��	
��	��
�������	��	"�	�
�	�!	� �	
������#��	�������	�!	$��� 	%������	�&�
'���	��()�	*��������	��+��	���,�	-�.	�����	/���
"���	������	�	!�0	�� ���	�
����	� �	!�����	�
	� �	$��� 	%������
!�
�	"����	��
	�
����
��	�!	�����	!������	��������
�	�
	%��#�
�	�
�	$�0	1�.���	�*�2�������	����3�4�
��	��	���	���(�	4�
��	�
�	5� ����	���(��6789:979	;<	=7>	?7@@7>9A �	�
�������
	�!	� �	���	!�����	��������
	�
	� �	B5%	�
�	C���!��
��	��	�������
�	!��	��+����	�����
�D	�����+����	�
!�������
	�"��	���
����	��������	"�� 	"�
�'����	�
�	��+�����	��	���	"�	���	��	������	����!��	�����
��	� ��	!������	������	� �	�
+���
��
��	��	���	"�	���	�
	���E	�
������	�
�	����F"�
�'��
�������	�
�	��	��	�	������	�!	��+��	����"����
��	�����	
�"��	�!	C���!��
��
�	��
���
�	� �	!�����	"�
��
�	�
�������	� �	������+�	
���	!��	!���	����
��
��	��
�����
��	��	�
!������
�	�����
��	$�	����
��'���
��	�!	!������	 ��	�+��	"��
	���!�����	�
	� �	B5%�	���	�.����
�	���������	���	"����	��
	���
��
	���.����������
	�!	���	�0
��	��+���	��	!�����	������	������	�"��� ��	���������	!��	�����	
�"���	�!	���!������	�
	� �	B5%	!��	� �	����	G	�������	��
��	!���	�(,����	��	�����������	"�	����	 �+��	���
����������	��������	�
�	����	�����	H������	�����	4��
�	���)�	%I1%	���(�	4��E	�����	&����	��	��������	&���	�����	$�����	���)�	%������
	���	�������	%���������
�	J
��	�����	����
�
�	������	�"��� �����������	!��	�����	
�"���	�!	���	!������	�
	C���!��
��	!��	� �	����	G	�������	��
��	!���	G�����	������������	"�	����	������	���
�	�������	�H�����	�����	B�"�� 	���(�	4��E	�����	&����	��	���	���������
�
�	������	-�����	�����	���	�
	� �	��
��	�!	�,�����	�
�����	��� 	����	����	4�#�#�E�	��������	�!5�����	1��� ���	���	��������	�����
��	����
������
�	������KLMNO>9	;<	P;L79>QON>7R	?7@@7>9	SM;8	TQURUQ<7VWXWYZ[	\] Ẑ_̀a	bc	\XdZa\dW	âW_\WaefJ������	!���	�
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Exhibit F Explanation 

 

Exhibit F provides an overview of ferret regulations across the United States, showing that ferrets 
are legal in 48 states, with only California and Hawaii maintaining an outright ban. This widespread 
acceptance of ferrets as domesticated pets underscores that California’s ban is an outlier and is 
not supported by national trends or scientific evidence. The exhibit further highlights that even in 
jurisdictions with regulations, the approach is typically to manage ferrets through licensing and 
vaccination requirements rather than prohibition. This supports the argument that California’s 
continued ban is arbitrary, unnecessary, and inconsistent with national standards. 



Are Ferrets Banned in Your Country?
TANYA HUFFMAN • UPDATED: APR 7, 2023 4:14 AM EDT

Why Are Ferrets Banned in Some Areas?

It is believed that most domesticated ferrets came from the polecat in Western and Eastern Europe. Therefore, they
are not native to many other countries. Canada has a native species—the black-footed ferret—but these were not
the type that became domesticated as pets.

Since domesticated ferrets were imported to most countries, they may be seen as pests. Unfortunately, many
people would set them free, and in some areas, ferrets overpopulated. It is because of this that some areas decided
that banning ferrets was the best option.

Other areas and cities feel that these are exotic pets that are potentially harmful and vicious. This is a
misunderstanding of ferret behaviour. Yes, ferrets can bite, but so do cats and dogs. Many people have come
together and are working on having these laws changed; they are hoping to educate people about ferrets.

Are Ferrets Exotic Pets?

Even though they are easily available, ferrets are considered exotic pets. An animal is considered exotic if they are
not native to the location—regardless of if they have been born and raised in captivity. However, the term is used
loosely, as even some native species are considered exotic. The ferret has become a very popular pet for many
people, but now countries, states and provinces feel that they shouldn't be kept as pets.

Pet ferrets can be found all over the world, but it is important to know whether you can legally keep them or not. This
is an overview of some countries' laws, but please check your local laws before getting your fuzzy little friend.

United States

In the United States, each state is allowed to govern its own laws about owning a ferret. The regulations are quite
varied across all the states. These can range from no regulations to vaccine requirements to straight-up bans.

Are Ferrets Banned in Your Country? - PetHelpful https://pethelpful.com/exotic-pets/Are-Ferrets-Banned-in-Your-Country
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Exhibit F Legal Status of Ferrets in 48 States



Keep in mind that just because there are no regulations on ferrets in some states, they will likely still have
regulations on cats, dogs and other pets.

Finally, New York City has banned ferrets as pets, even though New York allows them.

Ferret Laws and Regulations by State

No Regulations Minor Regulations Banned

Alabama Colorado California

Alaska Florida District of Columbia

Arizona Georgia Hawaii

Arkansas Idaho

Connecticut Illinois

Delaware Indiana

Louisiana Iowa

Mississippi Kansas

Missouri Kentucky

Montana Maine

New Mexico Maryland

North Carolina Massachusetts



Australia and New Zealand

No Regulations Minor Regulations Banned

North Dakota Michigan

Oregon Minnesota

Pennsylvania Nebraska

South Carolina Nevada .

Tennessee New Hampshire

West Virgina New York (excluding NYC, which has banned them as pets)

Ohio

Oklahoma

Rhode Island

South Dakota

Utah

Vermont

Virginia

Washington

Wisconsin

Wyoming

Are Ferrets Banned in Your Country? - PetHelpful https://pethelpful.com/exotic-pets/Are-Ferrets-Banned-in-Your-Country
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Recommended
60 Cute and Funny

Ferret Names

APR 8, 2023 1:23 AM EDT

The ferret is not native to Australia and New Zealand, so their regulations are tight. Locations that allow ferrets have
strict licensing requirements.

New Zealand is a bit different. It is now illegal to sell, buy or breed ferrets there. However, individuals who had
ferrets before these laws went into place in 2002 were allowed to keep them. In addition, a select group of people is
given a special permit that allows them to keep pet ferrets for hunting rabbits.

Around the World

It can be tough to find where ferrets are allowed in other countries. From my current research, I've been able to
make this list of where ferrets are allowed:

Canada

Germany

Hungary

Japan

Peru

Singapore

Banned Minor Regulations

Queensland Victoria

Northern Territory New South Wales

Western Australia Australian Capital Territory

New Zealand

Are Ferrets Banned in Your Country? - PetHelpful https://pethelpful.com/exotic-pets/Are-Ferrets-Banned-in-Your-Country
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United Kingdom

Venezuela

Good places to get more information about ferrets in your area are your local government and bylaw offices or your
local SPCA/animal rescue. These places should have the latest information or be able to point you in the right
direction.

Want to Help Legalize Ferrets?

Ferret Organizations & Shelters
Index of ferret clubs, shelters, and other organizations in the US and elsewhere.

Legalize Ferrets in California
Want to help get Ferrets legalized in California? Check out information here.

Sources

Nature Canada: Black-Footed Ferret

Facts About Ferrets

This article is accurate and true to the best of the author’s knowledge. It is not meant to substitute for diagnosis,
prognosis, treatment, prescription, or formal and individualized advice from a veterinary medical professional.
Animals exhibiting signs and symptoms of distress should be seen by a veterinarian immediately.

Comments

Cats on October 27, 2019:

I don't see how they justify banning ferrets, but not cats that do more damage to wildlife.

ferret on October 23, 2019:

ferret

Adrian on May 17, 2019:

Are Ferrets Banned in Your Country? - PetHelpful https://pethelpful.com/exotic-pets/Are-Ferrets-Banned-in-Your-Country
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I LOVE FERRETS

Ethel Smith from Kingston-Upon-Hull on October 15, 2018:

Interesting. As I am in the U.K. I had not realsied ferrets were banned in some places.

Are Ferrets Banned in Your Country? - PetHelpful https://pethelpful.com/exotic-pets/Are-Ferrets-Banned-in-Your-Country
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Exhibit G Explanation 
 
Exhibit G provides evidence that despite decades of domestic ferret ownership in 48 states, there 
are no known populations of feral ferrets in the United States. This refutes concerns that ferrets 
could become an invasive species in California. Unlike other animals that have formed feral 
populations (such as cats and rabbits), ferrets lack the survival skills necessary to establish and 
sustain wild populations. The absence of feral ferret colonies nationwide further supports the 
argument that California’s continued ban is based on unfounded fears rather than actual 
environmental risks. 



Exhibit G Lack of Feral Ferret Populations











































































































































Exhibit H Explanation 
 
Exhibit H contains the official response from the California Fish and Game Commission to a formal 
request regarding ferret regulations. This exhibit is critical as it illustrates the Commission's 
position, their interpretation of the law, and their justification (or lack thereof) for maintaining the 
ban. It also provides evidence of the regulatory process—or procedural barriers—faced by those 
seeking policy changes. By including this exhibit, we highlight the need for transparency, 
accountability, and a reevaluation of outdated regulations that do not align with scientific or legal 
standards. 







Exhibit I Explanation 
 
Exhibit I contains the Fish and Game Commission's staff summary from 2016 regarding ferret 
legalization. The report acknowledges that ferrets pose no significant agricultural risks, that rabies 
concerns can be mitigated with vaccinations, and that ferrets are unlikely to form feral populations. 
Despite these findings, the Commission still denied legalization, citing the need for an 
Environmental Impact Report (EIR)—a requirement that was not imposed when the Asian water 
buffalo was legalized. The exhibit highlights the inconsistency and lack of scientific justification for 
maintaining the ferret ban. It further demonstrates that no hearings or studies have ever justified 
classifying ferrets as wild and detrimental, as confirmed through a Public Records Act request. This 
exhibit is crucial in exposing regulatory contradictions and demanding factual justification for the 
continued prohibition of ferrets in California. 



 

 
 
 October 10, 2016 
  
 Members of Fish and Game Commission 
 
 Mike Yaun (Legal Counsel) and  
 Erin Chappell (Wildlife Advisor) 
 
 Considerations for Ferret Legalization Associated with Petition #2016-008  
 
 

 
Commission staff has drafted this memo to provide a detailed explanation for the staff 
recommendation regarding regulatory petition #2016-008 scheduled for Commission 
action under Agenda Item 32, Non-Marine Regulatory Petitions at its October 19-20, 
2016 meeting. 
 
Regulatory Overview  
 
Petition #2016-008 requests the Commission amend Title 14 CCR Section 671(c)(2)(K) 
by removing any reference to domestic ferrets. Section 671 (Importation, Transportation 
and Possession of Live Restricted Animals) states that it is unlawful to import, transport, 
or possess live animals, restricted in subsection (c) except under a permit issued by the 
Department of Fish and Wildlife (DFW). The regulation specifically states in Section 
671(b) that “the commission has determined the [animals listed in subsection (c)] are 
not normally domesticated in this state.” Currently, all species in the Family Mustelidae, 
including ferrets are listed in subsection (c). Within Section 671, ferrets are further 
designated as “detrimental animals” because they pose a threat to native wildlife, the 
agricultural interests of the State, or to public health and safety.  
 
Applicable Fish and Game Code sections include:  

• Section 2 - Unless the provisions or the context otherwise requires, the 
definitions in this chapter [Div .5, Ch 1 of the Fish and Game Code] govern the 
construction of this code and all regulations adopted under this code. 

• Section 54 – "Mammal" means a wild or feral mammal or part of a wild or feral 
animal, but not a wild, feral, or undomesticated burro. 

• Section 89.5 – "Wildlife" means and includes all wild animals, birds, plants, fish, 
amphibians, reptiles, and related ecological communities, including the habitat 
upon which the wildlife depends for its continued viability. 

• Section 2116 – As used in this chapter [Div. 3, Ch. 2 of the Fish and Game 
Code], "wild animal" means any animal of the class … Mammalia (mammals … 

STATE OF CALIFORNIA 
FISH AND GAME COMMISSION 

MEMORANDUM 
 
 

DATE: 
 

TO: 
 

FROM: 
 
 

SUBJECT: 

pat wright
Comment on Text
Note on Exhibit I: This 2016 Fish and Game Commission Staff Summary acknowledges that ferrets pose no agricultural impact, have mitigable public health concerns, and are unlikely to form feral populations. Despite this, the Commission denied legalization by requiring an Environmental Impact Report (EIR), even though the Asian water buffalo was legalized without one. Additionally, there are no hearings or scientific studies justifying ferrets' classification as wild and detrimental, as confirmed through a Public Records Act request. The Commission must address these contradictions and provide factual justification or amend its regulations accordingly.
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October 11, 2016 
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which is not normally domesticated in this state as determined by the 
commission. 

• Section 2118 – Prohibited importation or release into state of live wild animals of 
listed species, except under revocable, nontransferable permit. 

• Section 2120(a) –  The commission, in cooperation with the California 
Department of Food and Agriculture (CDFA), shall adopt regulations governing 
both (1) entry, importation, possession, transportation, keeping, confinement, or 
release of any and all wild animals imported pursuant to Chapter; and (2) the 
possession of all other wild animals. Regulations shall be designed to prevent 
damage to native wildlife and agriculture and to provide for welfare of the animal 
and safety of the public 

 
Any change to the regulation would require coordination with CDFA and the proposed 
action would effectively eliminate the Commission’s authority to regulate ferrets, with 
the exception of escaped individuals to the extent those individuals could be shown to 
have reverted to a wild state. 
 
Supporting Documentation  
 
Submitted with the petition were two pieces of supporting documentation:  A report 
published by Dr. G.O. Graening (California State University, Sacramento) in 2010 and a 
CEQA checklist. The report, Analysis of the Potential Impacts of Domesticated Ferrets 
Upon Wildlife, Agriculture, and Human Health in North America, with a Focus Upon 
California, Based Upon Literature Review and Survey of North American Governmental 
Agencies, provides an accurate summarization of much of the existing information on 
domestic ferrets. The purpose of the report was to fully summarize the body of 
knowledge on the domesticated ferret (Mustela putorius furo) for potential impacts and 
an analysis to identify potentially significant issues so that Commission could proceed 
with the preparation of an Environmental Impact Report (EIR). The report identified 
three items that may need further analysis in an EIR: 1) the potential for the 
establishment of feral breeding populations; 2) potential impacts of ferrets on wildlife, 
either from an established population or from intentionally or inadvertently released 
ferrets; and 3) the potential economic impacts both beneficial and adverse of ferret 
legalization. The report also identified three items that may not need further analysis in 
an EIR: 1) the potential impacts to agriculture since there is no indication of impacts 
found in the literature or from a questionnaire of agricultural departments; 2) the 
potential impacts to human health from rabies, noting that impacts could be mitigated to 
a less than significant impact with required vaccination; and 3) the potential impacts to 
human safety from biting, noting that with effective mitigation measures this could be 
reduced to a less than significant impact.  
 
Regarding potential impacts to wildlife populations, the report finds that while the 
establishment of feral colonies is improbable, there is a possibility that escaped ferrets 
might do significant damage to wildlife, such as ground-nesting birds or listed species, 
during a period up to a few weeks of survival (see Chapter 8, Section 2.2). It further 
notes that ongoing intentional releases or inadvertent escapes might replenish the 
population in the wild which could pose a continued hazard to wildlife. In addition, the 
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report states that while pet-store ferrets do not possess the necessary traits to become 
invasive, pole-cat-ferret hybrids and polecats may possess the necessary traits. The 
report notes that both fertile ferrets and polecat-ferret hybrids are advertised for sale 
online. Therefore, some risk of them establishing a breeding population remains. How 
great a risk that poses to California’s unique biodiversity remains unclear.   
 
The CEQA Checklist provided identified biological resources, land use planning, and 
mandatory finding of significance as environmental factors potentially affected by the 
proposed change in regulation. For all three, the determination was that those impacts 
may be less than significant with mitigation. While the checklist did not identify any 
potentially significant impacts related to greenhouse gas emissions, the discussion 
section was not included in the materials provided. More broadly, the document does 
not include discussions about some of the conclusions found in the report - notably, the 
need to further analyze the potentially significant impacts to wildlife from the 
establishment of a feral breeding population of ferrets in an EIR or a discussion of the 
full breadth of the potential ramifications of legalization, such as the increased potential 
for polecat and polecat-ferret hybrids.   
 
Even ignoring the omissions in the checklist outlined above, the findings require at a 
minimum, that the Commission develop a mitigated negative declaration before 
adopting the regulation. However, the Commission would not have authority to ensure 
that the proposed mitigation measures are implemented because the Commission does 
not have authority over domestic animals. Based on the inability to implement that 
mitigation, a full EIR is needed, even if founded on the existing checklist. It is important 
to note that if potentially significantly impacts are found in the EIR the adoption of that 
EIR would require a statement of overriding concern due to authority issues associated 
with mitigation.  
 
Process for Preparing an EIR  
 
As the Lead Agency under CEQA, the Commission would be responsible for preparing 
the EIR. Previously, the Commission directed that any new petitioner would need to 
fund the preparation of an environmental document, in this case an EIR, before 
considering any changes in the current regulation. Project proponent-funded 
environmental documents have been used by other agencies. For example, DFW has 
contract mechanism in place for this type of CEQA analysis. DFW adopted regulations 
(see Title 14 CCR sections 789.0-789.6) to allow for a special contract selection 
process. Through this process a project proponent contracts with DFW to pay for the 
contractor’s work and DFW directs a previously-approved consultant to prepare the 
environmental document through the retainer contracts authorized in the regulations. 
The Commission would need to establish a similar process through regulations to 
pursue the development of a petitioner-funded EIR.     
 
FGC Staff Recommendation  
 
Staff recommends denying the petition.  Given that the proposed action would 
effectively eliminate the Commission’s authority to regulate ferrets, the potentially 
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significant impacts to wildlife identified in the report, and the inability of the Commission 
to implement any identified mitigation measures, staff does not recommend removing 
ferrets from the list of restricted species at this time. However, if the Commission would 
like to move forward with the preparation of an EIR to further evaluate the potential 
impacts, staff recommends developing regulations to establish a contract selection 
process similar to the DFW regulations and proceed with a petitioner-funded EIR.  
 
Finally, it is important to note that this issue is not specific to ferrets. Other species that 
are sometimes kept as domestic pets, such as hedgehogs and sugar gliders (species of 
possum), are also included in the list of restricted species. Any requests to remove 
them from the list would require similar considerations. 
  

 
 
 
 



allFerrets  - your online Ferret Community 
----a 501(c)(3) nonprofit organization     
 
Visit us at www.allferrets.org   
Like us on Facebook  www.facebook.com/allFerret/ 
Contact us at   info@allferrets.org   
 

 
American Ferret Organization, Inc. [DBA “allFerrets®”] 

5611 16th Street NW Washington, DC 20011-6809 USA 
 

April 10, 2025   
 
California Fish and Game Commission 
P.O. Box 944209 
Sacramento, CA 94244-2090 
 
SUBJECT:  Petition For Regulation Change (2025-03) Ferrets – EXHIBIT UPDATES and 
ADDITIONS 
 
Dear Commissioners:  
 
allFerrets is a nonprofit educational online organization that provides scientific and educational 
information about the domestic ferret and other Mustelids for the general Public.    
 
With over >14,000 “followers” on Facebook from across North American and the globe, we 
express our support for Petition 2025-03 to delist the domestic ferret (Mustela putorius furo) as a 
“wild” animal, thereby removing the ferret from the category of “restricted” animals in the State 
of California.     
 
To bolster this support, we provide the following updates and additional information for your 
consideration in your review of the referenced Petition:    
 
ADDENDUM TO EXHBIT B:  Authoritative Position on Ferrets as a Domestic Species – 
attached) 

The ferret is widely recognized as a domestic species by current mainstream Scientific, 
Academic, Veterinary-Medical, and US Governmental, and Regulatory organizations.   
 

ADDENDUM to EXHIBIT E:  We submit two peer-reviewed articles – attached]  
The comprehensive publication shown at Exhibit E was undoubtedly current in 2010.  
However, more recent data are available. We provide the following two peer-reviewed 
publications that report on a scientifically conducted survey of the government agencies in the 
US and Canada. This single-blinded survey was conducted by a wildlife biology consultancy to 
document the impact of the three domestic carnivores - dogs, cats and ferrets-- on the 
environment, wildlife, health, and agriculture of the United States, the Provinces of Canada and 
specifically, the counties of California. Excerpts regarding the ferret, are below.  

 
Lepe, A, et al. Environmental impact and relative invasiveness of free-roaming domestic 
carnivores – a North American survey of government agencies.  Animals 7(78), 2017.  
 

“Results confirm the existence of free-roaming cats and dogs throughout North America, as well 
as their profound impact on native wildlife, with cats being the major offenders. Except for an 
occasional stray, free-roaming ferrets were “never” or “rarely seen”; no agency reported that 
ferrets caused environmental harm. This is the first study to compare the relative impact of free-
roaming dogs, cats, and ferrets. It shows differences in how these three animals react to novel 
environments. For the US and Canada, free roaming cats and dogs meet the definition of an 

http://www.allferrets.org/
http://www.facebook.com/allFerret/
mailto:info@allferrets.org
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“invasive” species, whereas ferrets do not.  However, the way we as a society view these animals, 
our attitudes and perceptions, may influence how governmental agencies manage and control 
them.” 

 
Lepe A, et al. Impact of free-roaming domestic carnivores on North American agriculture: 
a survey of government agencies.  Veterinary Sciences and Medicine 3(1), 2020.    
 

“As part of a larger environmental survey, government agencies of the United States and 
Canada were queried regarding the number and frequency of sightings of unconfined dogs, 
cats, and ferrets in agricultural areas, evidence for harm, and resulting degree of concern 
for livestock, agricultural crops, and fisheries. Of the 119 jurisdictions queried, 107 (89.9%) 
had agriculture components. Twenty-five (23.4%) reported the existence of “incidents” 
(impact) from unconfined dogs and cats on agriculture, which 14 (13.0%) agencies rated as 
“definitely a concern” to livestock and crops. Cat sightings exceeded those for dogs in both 
frequency and absolute animal numbers, although differences did not reach statistical 
significance. Twenty-one (19.6%) respondents reported ferrets as “rarely” or “never seen” 
in agricultural settings, and no agency reported an impact from ferrets on livestock, fisheries, 
or crops.” 
 
“……Notably absent are sightings of unconfined ferrets. No state or provincial agency 
reports incidents from ferrets and, despite the state’s official position that damage from 
unconfined ferrets is “well-documented,” none of the California county agencies report 
ferret sightings, recording them as “historical” or “never.” All agencies rank “existence of 
incidents” from ferrets as “probably does not exist” or “definitely does not exist.” 
Furthermore, the CA county agencies rank the presence of ferrets in rural and agricultural 
areas at the lowest “degree of concern,” with county Ag agencies rating ferrets of “no 
concern” to agriculture.  In particular, the CA counties report “no concern” regarding the 
impact of ferrets on either “Poultry” and “Rabbits,” two agricultural species that the state 
considers to be prey for “feral ferrets.”    

 
UPDATE to EXHIBIT F (page 214):  Ferrets NOT banned in the District of Columbia. 

The current submission incorrectly states that ferrets are “banned” in the District of 
Columbia. In March 2018, DC overturned its ban on ferrets. Ferrets are now legal in DC.  
See the DC Code, attached.   

*                              *                                * 
As a former California resident, I am keenly aware of the 40-year “quest” to legalize domestic 
ferrets in the State. Over the decades the State’s expressed “concerns” regarding the impact of 
ferrets have been hypothetical at best, and hyperbolic at worst  It is time for California to 
reconsider its stance on the domestic ferret and allow the legal possession, sale and ownership of 
this wonderful pet species.  
 
We encourage your prudent review of the current scientific and regulatory basis for making this 
long-awaited change in California Code.  
 
Sincerely,  
 
 
F. A. Hoffman, MD - CEO 
[Captain, United States Public Health Service – Retired] 
 
Attachments:  (4)  
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ADDENDUM TO EXHIBIT B:   “What is the most authoritative proof that domestic ferrets are 
domestic?” 
 
The ferret (Mustela putorius furo) is widely recognized as a “domestic” species. Originally 
recognized by  Linnaeus in 1758, the ferret is recognized as a domestic species by current 
Scientific, Academic, Veterinary-Medical, and US Governmental and Regulatory organizations 
that include, but are not limited to, the following:   
 
1. American Society of Mammologists: 
       https://www.mammalsociety.org/image-library/mustela-furo-589 

 
2. United States Government:  

o US Fish and Wildlife Service 
        https://www.fws.gov/species/domestic-ferret-mustela-putorius-furo 
o US Department of Agriculture (USDA):  
         https://www.aphis.usda.gov/pet-travel/another-country-to-us-import/ferrets 
o US Food and Drug Administration (FDA):  From the FDA Center for Veterinary Medicine: 
         https://www.fda.gov/animal-veterinary/animal-health-literacy/fun-ferret-facts 
o US Centers for Disease Control and Prevention (CDC):   
         https://www.cdc.gov/healthy-pets/about/ferrets.html 

 
3. American Veterinary Medical Association (AVMA): 

https://www.avma.org/resources/pet-owners/petcare/selecting-pet-ferret 
 
4. Animal Diversity Web (University of Michigan Department of Zoology):  lists M. putorius 

furo as a subspecies of M. putorius (European polecat) as a “domestic species.”  
https://animaldiversity.org/accounts/Mustela_putorius_furo/classification/ 

 
5. The Britannica Encyclopedia: lists the ferret as either the domestic “common” ferret (M. putorius 

furo) or the wild black-footed ferret (M. nigripes).   
https://www.britannica.com/animal/ferret 
 

6. Global Biodiversity Information Facility (GBIF)—"is an international network and data 
infrastructure funded by the world's governments and aimed at providing anyone, anywhere, open 
access to data about all types of life on Earth.”   
https://www.gbif.org/species/5218913 
 

7. MSD (Merck) Veterinary Manual (2024):   
       https://www.msdvetmanual.com/exotic-and-laboratory-animals/ferrets/overview-of-ferrets 

 
8. Integrated Taxonomic Information System (ITIS):  “ferrets –Mustela putorius furo 

Linnaeus, 1758 – valid – domestic ferret”  
 

9. The Biology and Diseases of the Ferret (3rd Ed, 2014). Chapter: Taxonomy, History, and Use. 
Editors: James G Fox, PhD  Professor of Biological Engineering, Emeritus, Massachusetts 
Institute of Technology and Robert P. Marini, DVM – MIT.     

       https://onlinelibrary.wiley.com/doi/book/10.1002/9781118782699 
 

10. Walker’s Mammals of the World (Book) Ed. RM Nowak. 1999 (6th edition). Lists the ferret as 
domestic species.  

  

https://www.mammalsociety.org/image-library/mustela-furo-589
https://www.fws.gov/species/domestic-ferret-mustela-putorius-furo
https://www.aphis.usda.gov/pet-travel/another-country-to-us-import/ferrets
https://www.fda.gov/animal-veterinary/animal-health-literacy/fun-ferret-facts
https://www.cdc.gov/healthy-pets/about/ferrets.html
https://www.avma.org/resources/pet-owners/petcare/selecting-pet-ferret
https://animaldiversity.org/accounts/Mustela_putorius_furo/classification/
https://www.britannica.com/animal/ferret
https://www.gbif.org/species/5218913
https://www.msdvetmanual.com/exotic-and-laboratory-animals/ferrets/overview-of-ferrets
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118782699
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EXHIBIT F:  UPDATE [CORRECTION]  CURRENT DISTRICT OF COLUMBIA CODE 
ON ANIMALS (FERRETS) as of March 30, 2018.  
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Simple Summary: This paper reports on a survey that explores the impact of three non-native
domestic carnivores—dogs, cats, and ferrets—on the native wildlife of the United States (US) and
Canada. Government agencies were asked to document the number and frequency of sightings, and
the degree of concern resulting from free-roaming animals on urban, suburban, rural, recreational
areas, and wildlands in their jurisdictions. Results confirm the existence of free-roaming cats and
dogs throughout North America, as well as their profound impact on native wildlife, with cats being
the major offenders. Except for an occasional stray, free-roaming ferrets were “never” or “rarely
seen”; no agency reported that ferrets caused environmental harm. This is the first study to compare
the relative impact of free-roaming dogs, cats, and ferrets. It shows differences in how these three
animals react to novel environments. For the US and Canada, free roaming cats and dogs meet the
definition of an “invasive” species, whereas ferrets do not. However, the way we as a society view
these animals, our attitudes and perceptions, may influence how governmental agencies manage and
control them.

Abstract: A survey of the United States and Canadian governmental agencies investigated
the environmental impact and relative invasiveness of free-roaming domestic non-native
carnivores—dogs, cats, and ferrets. Agencies represented wildlife, fish, game, natural or
environmental resources, parks and recreation, veterinary and human health, animal control,
and agriculture. Respondents were asked to document the number and frequency of sightings
of unconfined animals, evidence for environmental harm, and the resulting “degree of concern”
in their respective jurisdictions. Results confirmed the existence of feral (breeding) cats and dogs,
documenting high levels of concern regarding the impact of these animals on both continental and
surrounding insular habitats. Except for occasional strays, no free-roaming or feral ferrets were
reported; nor were there reports of ferrets impacting native wildlife, including ground-nesting birds,
or sensitive species. This is the first study to report the relative impact of free-roaming domestic
carnivores. Dogs and cats meet the current definition of “invasive” species, whereas ferrets do not.
Differences in how each species impacts the North American environment highlights the complex
interaction between non-native species and their environment. Public attitudes and perceptions
regarding these species may be a factor in their control and agency management priorities.

Keywords: cat; dog; domestic carnivore; ferret; environmental impact; government; invasive;
non-native species; North America; survey
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1. Introduction

Concern over the impact of non-native species on novel ecosystems has been a major focus of
both conservationists and governmental agencies world-wide, which has resulted in the mandated
monitoring and management of non-native species [1]. Historically, humans migrating to new
geographic locations brought their animals and plants with them, resulting in large-scale introductions
of non-native species to novel ecosystems. These activities created both competition with and, in many
cases, destruction of, native species and habitats. Concepts of “nativeness” and “alien” species did not
arise, however, until the 19th century, later engendering a global discussion of “biologic invasions”
exemplified by Charles Elton’s 1958 treatise, The Ecology of Invasion by Animals and Plants [2,3]. Currently
an “invasive” species is defined as “any species not native to the ecosystem likely to cause economic or
environmental harm, or harms human health” [4]. Today, Canada and the United States are among the
nations to develop positions regarding “invasive” species, along with mandates to control them [4,5].

With the exception of the Alaskan malamute, the domestic carnivores—the dog (Canis lupus
familiaris), cat (Felis silvestris catus), and ferret (Mustela putorius furo)—each meet the definition of
“nonnative” species [6–11]. The ferret (also “European” ferret) should not be confused with the wild
black-footed ferret (Mustela nigripes), one of North America’s most endangered mammals [12].

In 1993, a US Congressional report “Harmful Non-Indigenous Species in the United States” named
feral dogs and cats as “two of the three most common subjects of wildlife control efforts” of US national
parks and wildlife reserves; the ferret was not mentioned [13]. In the US alone, cats reportedly kill
1.3–4.0 billion birds and 6.3–22.3 billion mammals annually, resulting in economic damages around
$14 billion (USD) [14–24]. All 50 states report the existence of feral dogs, with resultant damage to both
natural and agricultural resources estimated at more than $620 million annually [21,22,25]. In a 10-year
review by Bergman et al., the impact from feral dogs was seen not only in their predation, but also in
their causing behavioral changes in both wildlife and livestock, and their role in disease transmission
to other animals and to humans [25].

Although it is legal to own a dog or cat throughout the North American continent and the
surrounding islands, some jurisdictions prohibit ferrets. These include the states of Hawaii and
California, and certain cities [26–29]. As a basis for restricting the ferret, government agencies cite
reports from New Zealand and other island nations where European settlers released thousands
of ferrets, cats, and other domestic species in the late 19th century resulting in a disruption of
local ecosystems [30,31]. In response to a Citizen Petition to California regarding its ban on ferrets,
a nation-wide survey was conducted in 1996–1997 by the California Department of Fish and Game
Habitat Conservation and Planning Branch. Although state agencies reported urban sightings of “stray”
ferrets as “none” (15–30%), or “rare or “sporadic” (28–56%), and no state suspected or documented
“breeding” (feral) ferrets, California continued its ban on domestic ferrets [32].

SeaSearch Biological Surveys (SeaSearch), became interested in the discrepancy in regulatory
response. Therefore, the purpose of this study was to examine the evidence for invasiveness from the
three domestic carnivores using a survey to assess their relative levels of impact on the North American
environment and agriculture. The survey was designed to document the existence of free-roaming
(“unconfined”) animals—those outside of the direct control of humans, and the evidence for “harm”
caused to native wildlife and agricultural species. It also elicited the “degree of concern” generated by
the presence and impact of these three animals when in the unconfined state. This article focuses on
the impact to native wildlife and the environment, including parks and recreational areas. The impact
on agriculture is being reported separately.

2. Materials and Methods

State agencies of the US (including Washington, DC) and provincial agencies of Canada were selected
that had roles in the control, management, or impact of domestic or wild animals. Agencies represented
natural or environmental resources, fish, game and wildlife, agriculture, parks and recreational areas,
and human and veterinary health departments (e.g., “State Veterinarian”), where such a department or
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position existed. Due to California’s statewide ban on ferrets, both the state and county agencies were
queried. County agencies represented parks and recreation, health, agriculture, and animal control.

The survey was disseminated in the form of a questionnaire (see Supplementary Materials
Figure S1). It addressed agency and responder demographics; terminology used by the agencies
to classify dogs, cats and ferrets (e.g., “house-pet/companion”, “domestic/domesticated”, “exotic”,
“wild”–”wildlife”, etc.); “sightings” and “existence” of unconfined animals”; “frequency of unconfined
animal sightings” and estimates of “number of animals” at each sighting; “effects (impact)” on wildlife,
parks-recreational areas, and agriculture; and, “actions taken” (e.g., “none”, “live trap”, “refer to
another agency”, etc.). Rating systems varied depending on the question. Responses requiring
estimates were presented in a discrete ratings system to reduce open-ended responses and decrease
the response variability. Each question included a “comments” section to allow for clarification or
documentation of the ratings given. Respondents were also asked to rank their “degree of concern”
and to provide any “special concerns” regarding unconfined animals in urban, rural-agriculture,
parks-recreational, and wildlands-undeveloped settings.

Initial agency contacts were identified using the Internet. When no comparable agency was found,
the highest jurisdictional level was contacted by telephone in an attempt to identify the responsible
organizational unit or individual. Using a script, potential respondents were then contacted by
telephone to invite their participation.

In the initial telephone calls, participants were asked how they wished to receive the survey.
Based on their requests, the survey was distributed to agencies in electronic format (.pdf—Adobe
Acrobat®), by facsimile, or mailed in “hard-copy”. Delivery, receipt, and correspondence were tracked
and recorded. Completed surveys and correspondence were saved in or converted to electronic media.
At least six attempts were made to reach non-responding jurisdictions, and results of these efforts were
recorded. Data collection included both coded ratings and text. All data were periodically updated
and maintained in a database (Microsoft Access®). Analyses were performed on individual agency
categories, and in combination with other agency categories.

Responses were categorized as a “completed survey” (S) or a “nonsurvey response” (NS), when
some information responsive to the questionnaire was provided. Failure or refusal to respond in the
absence of any responsive information was recorded as a “nonresponse” (NR). For NRs, the next
organizational level was contacted to determine whether another individual or organizational unit
would be more appropriate. Results reported herein reflect all responding state or provincial agencies,
with a separate set of analyses performed on the combined CA county agencies.

The Mann-Whitney test was used to compare responses for dogs, cats, and ferrets, with respect to
frequency of sightings (0 = “Never”, 1 = “Historical”, 2 = “Rare”, 3 = “Common”, or 4 = “Frequent”),
degree of concern regarding sightings (−2 = “Definite Concern”, −1 = “Some Concern”, 0 = “No
Concern”, 1 = “Some Benefit”, or 2 = “Definite Benefit”), and the number of animals per sighting.
Means and standard error of the mean (sem) are presented for each comparison. Pairwise comparisons
are designated as ‘a’: dogs vs. cats, ‘b’: ferrets vs. dogs, and ‘c’: ferrets vs. cats. p-values between 0.0001
and 0.001 are presented as “p < 0.001”, p-values between 0.001 and 0.01 are presented as “p < 0.01”,
p-values between 0.01 and 0.05 are presented as “p <0.05”, and p-values exceeding 0.05 presented as “ns”.

3. Results

Responses were received from 96.7% (59 of 61) jurisdictions at the state/provincial level,
representing 108 agencies (85 S; 23 NS). The majority of responding agencies (S + NS) were wildlife, fish,
game, natural or environmental resources (58; 53.7%), with the remaining from parks and recreation
(13; 12.0%), State Veterinarian (15; 13.9%), health (12; 11.1%), and agriculture (10; 9.3%). Included among
the NS were those claiming “no data” (10.3%), or that they were not the “correct” agency but gave
referrals to other agencies (8.3%). One hundred sixty-four agencies were NRs; no agency responded from
Arizona and Kansas. When reasons were given, NRs stated that they did not wish to participate, lacked
the funding or time to participate, or refused to participate unless they knew more about the surveyor.
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Demographics showed that respondents represented a wide range of organizational levels and
expertise. Of the 69 US agencies providing sufficient organizational information, 29.0% were agency
or department heads (level 1), 30.4% were supervisors (level 2), and 40.6% had no supervisory
responsibility (level 3). Of the 10 Canadian provincial agency responders, 18.2% were level 1, 18.2 %
level 2, and 63.6% level 3.

Thirty-five (60.34%) of California’s 58 counties responded. Not all counties had agencies
comparable to those at the state level, and no county agency represented wildlife, fish, game, natural,
or environmental resources. Instead of a veterinary unit, most counties had an animal control division.
Forty-five county agencies responded (S + NS): 36 S (80.0%) and 9 NS (20.0%). Of responders (S + NS),
23 (51.1%) were animal control, 6 (13.3%)-parks (beaches)-recreation, 12 (26.7%)-agriculture, and 4
(8.9%)-health departments. One hundred forty-eight county agencies were NR, which either failed or
refused to respond or provided no information responsive to the survey. Of the 31 counties completing
the demographics section, 38.7% were level 1 individuals, 41.9% level 2, and 19.3% level 3.

3.1. Sightings of Unconfined Animals

Respondents were asked to estimate the “frequency of sighting” of unconfined dogs, cats, and
ferrets, the number of animals seen at each sighting, and “degree of concern” regarding unconfined
animals in the following areas: urban-suburban; rural-agricultural; parks-recreational areas; wildlands;
and, the existence of “free-living (surviving > 1 week)”, “feral (breeding)”, or “naturalized” animals.

The “frequency of sightings” of an unconfined dog, cat, or ferret was reported covering specified
time periods (Figure 1). In most areas, sightings of “stray” dogs and cats were rated “common
(>1 time per year)”, whereas ferret sightings were rated as either “historical” (“not in the past
10 years”) or “never”. Unconfined cats were sighted more frequently than dogs in most locations;
however, both species had ratings for “commonly seen (>1 time per year)”, “free-living”, “feral”,
or “naturalized” animals. Similar results were reported from responding California county agencies.
Unconfined cats the most frequently observed animal, except for a slight majority of dogs spotted
in parks and recreational areas, and in wildlands. No county agency reported “free-living”, “feral”,
or “naturalized” ferrets.
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Figure 1. Frequency of sighting for unconfined dogs, cats, and ferrets for: (A) United States, and
Canada (B) California counties. Rating mean ± standard error of the mean (sem). Asterisk represents
significant difference; * p < 0.05, ** p < 0.01, *** p < 0.001.
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For “average numbers of unconfined animals” reported at each sighting (Figure 2, Table 1),
dogs were most often sighted as single animals, whereas cats were seen in groups of three or more,
with increasing numbers of cats observed as “free-living”, “feral (breeding)”, and “naturalized” animals.
In “urban-suburban” and rural-agricultural settings, state and provincial agencies reported dogs and
cats in equal numbers, whereas the California county agencies observed increased numbers of cats in
these areas. For most other areas, cats were seen in greater numbers than dogs, and large numbers of
feral cats were observed by all of the agencies. Except for occasional strays in areas of human activity,
no California agency reported ferrets as “naturalized”, “feral (breeding)”, or “free-living”.
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Figure 2. Average number of animals per sighting of (A) United States, Canada, and (B) California
counties. Rating mean ± standard error of the mean (sem). Asterisk represents significant difference;
* p < 0.05.

Table 1. Number of animals per sighting.

Animal Sightings
Dogs Cats Ferrets

p-Value
Mean ± sem Mean ± sem Mean ± sem

United States and Canada

Stray—urban/suburban 1.06 ± 0.18 0.86 ± 0.14 0.38 ± 0.18
ac ns

b p < 0.05

Stray—rural/agricultural 1.12 ± 0.17 0.86 ± 0.14 0.29 ± 0.18
a ns

bc p < 0.05
Stray—parks & recreational areas 0.67 ± 0.16 2.13 ± 1.28 0.14 ± 0.14 abc ns

Stray—wildlands 0.86 ± 0.18 1.00 ± 0.39 0.14 ± 0.14
a ns

bc p < 0.05

Free-living (surviving > 1 week) 0.67 ± 0.14 2.25 ± 1.62 0.14 ± 0.14
a ns

bc p < 0.05

Feral (breeding) 0.73 ± 0.27 2.40 ± 1.96 0.00 ± 0.00
ac ns

b p < 0.05
Naturalized 0.25 ± 0.16 2.88 ± 0.2.45 0.00 ± 0.00 abc ns
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Table 1. Cont.

Animal Sightings Dogs Cats Ferrets p-Value
Mean ± sem Mean ± sem Mean ± sem

California Counties
Stray Animals—urban/suburban 1.27 ± 0.20 3.13 ± 1.60 0.75 ± 0.48 abc ns

Stray Animals—rural/agricultural 1.50 ± 0.29 2.29 ± 0.80 0.33 ± 0.33 abc ns

Stray animals—parks & recreational areas 1.42 ± 0.47 3.77 ± 1.76 0.33 ± 0.33
ac ns

b p < 0.05

Stray Animals—wildlands 1.40 ± 0.52 1.44 ± 0.56 0.00 ± 0.00
ac ns

b p < 0.05
Free-living animals (surviving > 1 week) 0.79 ± 0.21 1.36 ± 0.52 0.00 ± 0.00 abc ns

Feral (Breeding) Animals 1.38 ± 0.68 4.25 ± 1.03 0.00 ± 0.00
ac p < 0.05

b ns
Naturalized animals 0.00 ± 0.00 0.40 ± 0.40 0.00 ± 0.00 ac ns

Statistical comparisons: a dogs vs.cats, b ferrets vs. dogs, c ferrets vs. cats; sem: standard error of the mean;
ns: nonsignificant.

3.2. Sighting of Unconfined Animals—”Degree of Concern”

Respondents were asked to rank their “degree of concern” regarding the existence of unconfined
dogs, cats, and ferrets. Ratings were quantified as follows: “definite concern” (−2), “some concern”
(−1), “no concern” (0), “some benefit” (+1), or “definite benefit” (+2). For state and provincial agencies,
cats and dogs engendered “some concern” to “definite concern” (Table 2). Feral cats were ranked the
highest “degree of concern” (−1.83). Overall, unconfined cats ranked higher than dogs, with ferrets
given the lowest level of concern (Overall Means: cats: −1.73; dogs: −1.47; ferrets: −0.56).

Ratings from the California county agencies were somewhat lower than those given by states and
provinces (Overall Means: cats: −1.23; dogs: −1.21; ferrets: −0.43). The greatest “degree of concern”
was from unconfined dogs in recreational (−1.74) and agricultural (−1.69) areas, and from unconfined
stray cats in urban-suburban (−1.58) and in agricultural areas (−1.44), and in the feral state (−1.44).
County agencies, which ranked ferrets lowest overall, most notably had the least concerns over “feral”
(−0.36), or “naturalized” (−0.22) ferrets, which conformed to agencies’ lack of sightings or reports of
ferrets existing in these states.

3.3. Impact: Existence of Incidents on Wildlife from Unconfined Animals and Degree of Concern

Respondents were also asked to identify the existence of incidents, or impact, from unconfined
domestic carnivores on native wildlife (Figure 3; see also Supplementary Materials Table S1). State
and provincial agencies ranked incidents from unconfined dogs and cats as “reported to exist”
or “previously existed” regarding “tree-dwelling and/or nesting birds”, “ground-dwelling and/or
nesting birds”, “waterfowl”, “tree-dwelling” animals, “ground-dwelling” animals”, “aquatic animals”,
“threatened, endangered and/or sensitive species”, with Hawaii listing dogs as aggravating “monk”
seals. With the exception of the “monk” seal (Hawaii) and “big game” animals, cats received the
highest levels of incidents, representing the greatest negative impact on wildlife for all categories (cats:
2.53; dogs: 2.19). In contrast, ferrets ranged from “probably does not exist” to “definitely does not
exist” (ferrets: 0.59). Results from the California county agencies followed a similar pattern, with
ferret-related incidents ranked the lowest (cats: 1.55; dogs: 1.15; ferrets: 0.15).

State and provincial agencies ranked “degree of concern” highest for cats for their impact on
“tree-dwelling” and “ground dwelling” birds, with the exception of Hawaii, which ranked dogs as a
“definite concern” with respect to the “monk” seal (“other”) (Table 3). The California county agencies
also ranked cats the highest with regard to the “degree of concern”, although they expressed at least
“some concern” for all three species when unconfined with regard to “threatened, endangered and/or
sensitive species”.
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Table 2. “Degree of concern” regarding sightings of unconfined dogs, cats, ferrets.

Animal Sightings
Dogs Cats Ferrets

p-Value
Mean ± sem 1 Rating Range Mean ± sem Rating Range Mean ± sem Rating Range

United States, DC and Canada

Stray-urban/suburban −1.58 ± 0.09 (−2)–0 −1.76 ± 0.08 (−2)–0 −0.50 ± 0.12 (−2)–0
a ns

bc p < 0.001

Stray-rural/ agricultural −1.61 ± 0.09 (−2)–0 −1.72 ± 0.09 (−2)–1 −0.54 ± 0.14 (−2)–1
a ns

bc p < 0.001

Stray-parks & recreational areas −1.57 ± 0.08 (−2)–0 −1.70 ± 0.09 (−2)–1 −0.56 ± 0.13 (−2)–0
a ns

bc p < 0.001

Stray-wildlands −1.49 ± 0.10 (−2)–0 −1.70 ± 0.07 (−2)–(−1) −0.58 ± 0.14 (−2)–0
a ns

bc p < 0.001

Free-living (surviving > 1 week) −1.50 ± 0.10 (−2)–0 −1.76 ± 0.08 (−2)–0 −0.54 ± 0.13 (−2)–0
a ns

bc p < 0.001

Feral (Breeding) −1.53 ± 0.10 (−2)–0 −1.83 ± 0.06 (−2)–(−1) −0.54 ± 0.13 (−2)–0
a p < 0.05

bc p < 0.001

Naturalized −1.03 ± 0.18 (−2)–2 −1.61 ± 0.13 (−2)–0 −0.65 ± 0.15 (−2)–0

a p < 0.05
b ns

c p < 0.001
Overall Means −1.47 −1.73 −0.56

California Counties

Stray-urban/suburban −1.00 ± 0.19 (−2)–0 −1.58 ± 0.16 (−2)–1 −0.47 ± 0.19 (−2)–0
a ns

bc p < 0.001

Stray-rural/agricultural −1.74 ± 0.11 (−2)–0 −1.44 ± 0.20 (−2)–2 −0.47 ± 0.19 (−2)–0
a ns

bc p < 0.001

Stray-parks & recreational areas −1.69 ± 0.13 (−2)–0 −1.36 ± 0.16 (−2)–1 −0.50 ± 0.20 (−2)–0

a ns
bc p < 0.001

c p < 0.01

Stray-wildlands −1.28 ± 0.16 (−2)–0 –1.08 ± 0.19 (−2)–1 −0.46 ± 0.22 (−2)–0

a ns
b p < 0.01
c p < 0.05

Free-living (surviving > 1 week) −1.16 ± 0.18 (−2)–0 −1.19 ± 0.20 (−2)–1 −0.50 ± 0.23 (−2)–0
a ns

bc p < 0.05

Feral (Breeding) −1.29 ± 0.18 (−2)–0 −1.44 ± 0.20 (−2)–1 −0.36 ± 0.20 (−2)–0
a ns

bc p < 0.01
Naturalized −0.33 ± 0.26 (−2)–1 −0.50 ± 0.25 (−2)–1 −0.22 ± 0.22 (−2)–0 abc ns

Overall Means −1.21 −1.23 −0.43
1 Rating scale: “definite concern”: −2, “some concern”: −1, “no concern”: 0, “some benefit”: +1, “definite benefit”: +2; Statistical comparisons: a dogs vs. cats, b ferrets vs. dogs, c ferrets vs.
cats; sem: standard error of the mean; ns: nonsignificant.
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Figure 3. “Existence” of incidents (impact) on wildlife from unconfined dogs, cats, ferrets (A) United
States, Canada, and (B) California counties. Rating mean ± standard error of the mean (sem). Asterisk
represents significant difference; * p < 0.05, ** p < 0.01, and *** p < 0.001.

3.4. Impact: Existence of Incidents on Wildlife in Parks—Recreational Areas from Unconfined Animals and
Degree of Concern

Impact ratings on the wildlife in parks and recreational areas followed a pattern similar to the
other environmental regions (Figure 4; see also Supplementary Materials Table S2). Cats featured more
prominently than dogs in all of the wildlife categories for state and provincial agencies, as well as the
California county agencies, with the exception of “other” animals. Dogs were listed as having a greater
impact on the “monk” seal and “big game”. Interestingly, under “other”, the California counties noted
that both cats, dogs (“on leashes”) and humans as having impact in recreational areas.

State and provincial agencies also ranked “degree of concern” highest for cats for their impact
on “tree-dwelling” and “ground dwelling” birds, with the exception of Hawaii, which ranked dogs
as a “definite concern” with respect to the “monk” seal (“other”). Similarly, the California county
agencies ranked cats the highest with regard to “degree of concern”, although they expressed at least
“some concern” for all three species when unconfined with regard to “threatened, endangered and/or
sensitive species” (Table 4).
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Figure 4. “Existence” of incidents (impact) on wildlife in parks and recreational areas from unconfined
dogs, cats, ferrets (A) United States, Canada, and (B) California counties. Rating mean ± standard
error of the mean (sem). Asterisk represents significant difference; * p < 0.05, ** p < 0.01, and *** p <
0.001.
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Table 3. “Degree of concern” regarding the effects (impact) of unconfined animal on wildlife.

Effects on Wildlife
Dogs Cats Ferrets p-Value

Mean ± sem 1 Rating Range Mean ± sem Rating Range Mean ± sem Rating Range

United States, DC and Canada

Tree-Dwelling and/or–nesting birds −0.68 ± 0.13 (−2)–0 −1.78 ± 0.07 (−2)–(−1) −0.33 ± 0.14 (−2)–0
ac p < 0.001

b ns
Ground-dwelling and/or–nesting birds −1.43 ± 0.10 (−2)–0 −1.90 ± 0.05 (−2)–(−1) −0.56 ± 0.18 (−2)–0 abc p < 0.001

Waterfowl −1.09 ± 0.11 (−2)–0 −1.41 ± 0.11 (−2)–0 −0.33 ± 0.11 (−1)–0
a p < 0.05

bc p < 0.001

Tree-dwelling animals −0.75 ± 0.11 (−2)–0 −1.28 ± 0.14 (−2)–0 −0.44 ± 0.15 (−2)–0

a p < 0.01
b ns

c p < 0.001

Ground-dwelling animals −1.36 ± 0.10 (−2)–0 −1.62 ± 0.09 (−2)–0 −0.56 ± 0.18 (−2)–0
a ns

bc p < 0.001

Aquatic animals −0.54 ± 0.11 (−2)–0 −0.63 ± 0.12 (−2)–0 −0.22 ± 0.10 (−1)–0
ab ns

c p < 0.05

Threatened, Endangered, and/or Sensitive species −1.13 ± 0.13 (−2)–0 −1.63 ± 0.13 (−2)–0 −0.63 ± 0.21 (−2)–0

a p < 0.01
b p < 0.05

c p < 0.001
Other (Monk Seal, Big Game Animals) −1.33 ± 0.33 (−2)–(−1) 0 0 0 0 b ns

Overall Means −1.04 −1.28 −0.38

California Counties

Tree-Dwelling and/or—nesting birds −0.11 ± 0.35 (−2)–2 −1.64 (−2)–(−1) −0.33 (−1)–0

a p < 0.001
b ns

c p < 0.01

Ground-dwelling and/or—nesting birds −1.09 ± 0.28 (−2)–0 −1.46 ± 0.18 (−2)–0 −0.33 ± 0.33 (−1)–0
ab ns

c p < 0.05
Waterfowl −1.09 ± 0.28 (−2)–0 −1.30 ± 0.26 (−2)–0 −0.33 ± 0.33 (−1)–0 abc ns

Tree-dwelling animals −0.78 ± 0.32 (−2)–0 −1.25 ± 0.37 (−2)–0 −0.33 ± 0.33 (−1)–0 abc ns
Ground-dwelling animals −1.31 ± 0.21 (−2)–0 −1.40 ± 0.22 (−2)–0 −0.33 ± 0.33 (−1)–0 abcns

Aquatic animals −0.50 ± 0.34 (−2)–0 −0.86 ± 0.34 (−2)–0 −0.33 ± 0.33 (−1)–0 abc ns
Threatened, Endangered, and/or Sensitive species −1.30 ± 0.30 (−2)–0 −1.44 ± 0.29 (−2)–0 −0.33 ± 0.33 (−1)–0 abc ns

Other (Monk Seal, Big Game Animals) 0 0 0 0 0 0 -
Overall Means −0.77 −1.17 −0.29

1 Rating scale: “definite concern”: −2, “some concern”: −1, “no concern”: 0, “some benefit”: +1, “definite benefit”: +2; Statistical comparisons: a dogs vs. cats, b ferrets vs. dogs, c ferrets vs.
cats; sem: standard error of the mean; ns: nonsignificant.
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Table 4. “Degree of concern” regarding the effects (impact) of unconfined animal on wildlife in parks and recreational areas.

Effects on Parks/Recreational Areas
Dogs Cats Ferrets p-Value

Mean ± sem 1 Rating Range Mean ± sem Rating Range Mean ± sem Rating Range

United States, DC and Canada

Tree-Dwelling and/or–nesting birds −0.54 ± 0.12 (−2)–0 −1.35 ± 0.16 (−2)–0 −0.64 ± 0.17 (−2)–0

a p < 0.001
b ns

c p < 0.01

Ground-dwelling and/or–nesting birds −1.25 ± 0.14 (−2)–0 −1.57 ± 0.13 (−2)–0 −0.36 ± 0.20 (−2)–0
a ns

bc p < 0.001

Waterfowl −0.96 ± 0.14 (−2)–0 −1.15 ± 0.15 (−2)–0 −0.07 ± 0.07 (−1)–0
a ns

bc p < 0.001

Tree-dwelling animals −0.43 ± 0.12 (−2)–0 −1.20 ± 0.15 (−2)–0 −0.23 ± 0.17 (−2)–0
ac p < 0.001

b ns

Ground-dwelling animals −1.19 ± 0.12 (−2)–0 −1.42 ± 0.14 (−2)–0 −0.29 ± 0.16 (−2)–0
a ns

bc p < 0.001
Aquatic animals −0.45 ± 0.14 (−2)–0 −0.45 ± 0.14 (−2)–0 −0.13 ± 0.09 (−1)–0 abc ns

Threatened, Endangered, and/or Sensitive species −1.12 ± 0.17 (−2)–0 −1.44 ± 0.16 (−2)–0 −0.43 ± 0.20 (−2)–0

a ns
b p < 0.05
c p < 0.01

Other (monk seal/humans/domesticated dogs) −2.00 −2 - - - - -
Overall Mean: −0.99 −1.23 −0.31

California Counties
Tree-Dwelling and/or- nesting birds −0.33 ± 0.33 (−2)–0 −1.11 ± 0.31 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns

Ground-dwelling and/or- nesting birds −0.89 ± 0.31 (−2)–0 −1.33 ± 0.29 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns
Waterfowl −0.71 ± 0.36 (−2)–0 −1.17 ± 0.40 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns

Tree-dwelling animals −0.33 ± 0.33 (−2)–0 −1.00 ± 0.45 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns
Ground-dwelling animals −0.89 ± 0.26 (−2)–0 −1.13 ± 0.30 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns

Aquatic animals −0.50 ± 0.34 (−2)–0 −0.71 ± 0.36 (−2)–0 −0.50 ± 0.50 (−2)–0 abc ns
Threatened, Endangered, and/or Sensitive species −1.00 ± 0.38 (−2)–0 −1.29 ± 0.36 (−2)–0 −0.67 ± 0.67 (−2)–0 abc ns

Other (monk seal/humans/domesticated dogs) - - - - - - -
Overall Mean: −0.67 −1.11 −0.64

1 Rating scale: “definite concern”: −2, “some concern”: −1, “no concern”: 0, “some benefit”: +1, “definite benefit”: +2; Statistical comparisons: a dogs vs. cats, b ferrets vs. dogs, c ferrets vs.
cats; sem: standard error of the mean; ns: nonsignificant.
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3.5. Classifications

Table 5 shows the terms used by agencies to classify dogs, cats, and ferrets. Overwhelmingly, dogs
and cats were classified as “house-pet” or “companion” animal by both state and provincial agencies
(>76%) and county agencies of California (90%), in contrast to ferrets (54% and 10%, respectively).
There was much greater recognition of dogs and cats as “domestic” or “domesticated” (>80%), versus
ferrets (states/provinces: 61%; California counties: 14%). Ferrets were frequently identified as “exotic”
animals (states/provinces: 26%; California counties: 59%), whereas dogs and cats were not (0–3%).
A minority of state and provincial agencies classified ferrets as “listed, restricted, not permitted”
(7%) or “restricted, except under permit” (3%), whereas most, but not all, California county agencies
classified ferrets as such (38% and 41%, respectively).

Table 5. Terms used by agencies to classify dogs, cats, ferrets.

Classification Dogs Cats Ferrets

United States, DC and Canada
“House-pet” or “Companion” 56 (78%) 55 (76%) 39 (54%)
“Domestic” or “Domesticated” 59 (82%) 58 (81%) 44 (61%)

“Exotic animal” 1 (1%) 2 (3%) 19 (26%)
“Non-game” 9 (13%) 9 (13%) 10 (14%)

“Fur-bearing” 0 1 (1%) 8 (11%)
“Laboratory” or “Research” 13 (18%) 13 (18%) 9 (13%)

“Wild” or Wildlife” 2 (3%) 2 (3%) 7 (10%)
“Unlisted” or “Unrestricted” or “Permitted” 10 (14%) 9 (13%) 14 (19%)
“Listed” or “Restricted” or “Not permitted” 3 (4%) 2 (3%) 2 (3%)

“Restricted, except under a permit” 0 0 5 (7%)
Other (Please specify in Comments) 1 (1%) 2 (3%) 2 (3%)

No Classification 9 (13%) 11 (15%) 12 (17%)

California Counties
“House- pet” or “Companion” 26 (90%) 26 (90%) 3 (10%)
“Domestic” or “Domesticated” 26 (90%) 25 (86%) 4 (14%)

“Exotic animal” 0 1 (3%) 17 (59%)
“Non-game” 12 (41%) 11 (38%) 9 (31%)

“Fur-bearing” 2 (7%) 2 (7%) 8 (28%)
“Laboratory” or “Research” 8 (28%) 7 (24%) 3 (10%)

“Wild” or Wildlife” 2 (7%) 1 (3%) 8 (28%)
“Unlisted” or “Unrestricted” or “Permitted” 6 (21%) 6 (21%) 2 (7%)
“Listed” or “Restricted” or “Not permitted” 1 (3%) 1 (3%) 11 (38%)

“Restricted, except under a permit” 1 (3%) 0 12 (41%)
Other (Please specify in Comments) 0 0 1 (3%)

No Classification 3 (10%) 3 (10%) 2 (7%)

3.6. Actions Taken

Agencies were asked to list the actions undertaken when a free-roaming animal is found in their
jurisdiction. Overall, agencies reported a wide-range of actions taken (Table 6). California county
agencies reported that free-roaming dogs and cats were assumed to be lost pets (dogs: 67%, cats: 55%)
that were trapped and then taken to shelters. At the state-provincial level, 40% of responders reported
making “referrals to another agency”, which likely may have included animal control at a more
local level. Despite reports of negative effects from free-roaming dogs and cats on wildlife and a high
“degree of concern”, a small number of agencies reported that they would not take action, as it was “not
considered to be important”. For free-roaming cats, 21% state/provincial agencies and 12% California
county agencies reported that no action would be taken, as it was “desirable, but not feasible” to do so.
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Table 6. Actions taken by agencies for unconfined dogs, cats, ferrets.

Action Taken Dogs Cats Ferrets

United States, DC, and Canada
None: not considered to be important 2 (3%) 3 (4%) 8 (11%)

None: desirable, but not feasible 12 (17%) 15 (21%) 9 (13%)
Live trap/take to shelter (assumed lost pet) 17 (24%) 15 (21%) 8 (11%)

Live trap/euthanize 8 (11%) 10 (14%) 7 (10%)
Live trap/transport (specify destination in Comments) 7 (10%) 9 (13%) 4 (6%)

Take by any means 10 (14%) 5 (7%) 4 (6%)
Refer to another agency (specify in Comments) 27 (38%) 24 (34%) 19 (27%)

Attempt eradication 3 (4%) 4 (6%) 4 (6%)
Unknown 3 (4%) 4 (6%) 8 (11%)

California Counties
None: not considered to be important 1 (3%) 3 (9%) 2 (6%)

None: desirable, but not feasible 0 4 (12%) 0
Live trap/take to shelter (assumed lost pet) 22 (67%) 18 (55%) 6 (18%)

Live trap/euthanize 7 (21%) 7 (21%) 5 (15%)
Live trap/transport (specify destination in Comments) 4 (12%) 3 (9%) 2 (6%)

Take by any means 5 (15%) 2 (6%) 4 (12%)
Refer to another agency (specify in Comments) 4 (12%) 4 (12%) 13 (40%)

Attempt eradication 2 (6%) 1 (3%) 2 (6%)
Unknown 0 0 1 (3%)

3.7. “Special Concerns”

“Special concerns” were provided by 52 (35-state/provincial; 17 California county) agencies.
The majority of commenters at the state and provincial levels represented fish and wildlife agencies,
and at the county level, animal control. Cats were mentioned most often (22–43%), with “feral”
cats listed as a major concern based on their impact on wildlife and disease transmission, such as
rabies, followed by dogs (13–25%), and specifically dogs “off-leash”. Only six (3-state/provincial and
3-county) agencies mentioned ferrets. Commenters from state/provincial agencies called out that
no “feral” or “wild ferrets” existed within their jurisdiction, or that ferrets posed little or no concern.
One California county agency expressed concerns that unconfined ferrets and cats could potentially
cause harm to native animals; two counties commented that ferrets were “not legal” in the state.

4. Discussion

This is the first survey to compare the environmental impact of three non-native domestic
carnivores. While other surveys have addressed the impact of free-roaming dogs, cats or ferrets,
none has conducted a head-to-head comparison nor described the relative impact of these carnivores
on the wildlife of North America [14,32,33]. A key advantage of this survey over those conducted
by governmental bodies or well-known organizations is the anonymity of SeaSearch; which, holds
no public position or political agenda that would influence the responder. Due to the uniformity
of the respondents; who had similar roles and backgrounds in their respective agencies; as well
as the relatively small number of nonresponders; concern regarding “non-response” bias was
minimized [34,35]. Limitations to this study, however, include the inherent inaccuracies of retrospective
reporting (“recall error”), intra-observer variation due to individual bias or experience, potential impact
of local laws, regulation and practices, as well as a lack of documentation from respondents supporting
their ratings [36,37].

The results from the current study showed remarkable consistency with prior reports. In this
survey, the existence of feral cats and dogs was consistently reported, as well as their profound impact
on local wildlife. Free-roaming cats were identified as having the greatest environmental impact.
Under “special concerns” Hawaii stated “There are significantly more cats than there are dogs in
free roaming populations”. One of the biologists estimates a 9:1 ratio. Iowa reported: “Our biggest
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concerns would be free-ranging or feral cats and their potential impact on wildlife”. New York voiced
a concern of many of the states: “In the case of dogs and cats, these animals directly kill and injure
countless numbers of small mammals and birds up to and including white-tailed deer. . . ”. Quebec
described its management efforts: “In the past years, we have had problems with racoon (sic) rabies.
In an operation to control the disease, in southern Quebec in 2007, we have captured 10,000 racoons
(sic) and 3500 domestic cats and only a few dogs. . . ”.

Aside from an occasional “stray”, there were no reports of “feral (breeding)” ferrets; nor were
there reports that of “free-living”, or “naturalized” ferrets anywhere in the continental United States
or Canada, including California. More importantly, no jurisdiction reported ferrets impacting local
(native) wildlife, including ground-nesting birds, or threatened, endangered and sensitive species.

Except for state requirements for licensing and routine immunization, most animal control
activities are at the level of local government and the private sector. Cities, county parks and recreation,
and housing and homeowners’ associations often impose “nuisance” and “leash” laws, limits on
the number of allowable animals, and restrictions on ownership of certain dog breeds, such as pit
bulls [38,39]. However, California, under a 1933 law, regulates ferrets as “wildlife”, prohibiting their
sale or possession within the state [40]. Concern over the ferret’s invasive potential has been largely
based on reports from island nations where deliberate introductions of species resulted in feral ferrets
and other domestic species, which caused harm to the local ecosystems [30,31,40]. In its response to
the current survey, neither the state nor its county agencies reported feral ferrets or environmental
harm caused by ferrets, confirming the state’s own nation-wide survey [32]. The sum of the results
calls into question the relevancy of insular experiences to a state that is contiguous with the North
American continent.

Regardless, demands that “solid scientific evidence demonstrating no risk to our native wildlife
and their habitats” regarding the ferret have continued [41], whereas most government agencies have
taken little action to curtail free-roaming cats and dogs in the face of irrefutable evidence of profound
negative environmental impact. Such regulatory bias may have less to do with objective data and
more to do with human nature [42,43]. Public attitudes and opinions towards various animals have
been shown to be affected by “the perceived attractiveness and usefulness of the species involved,
indigenous or non-indigenous” [44]. The current study appears to support this conclusion. As “special
concerns”, New York writes: “. . . If pesticides were the cause of the numbers of wild animals and birds
injured or killed each year by domestic and feral house cats, the public would demand action to halt
this destruction. However, when there is direct evidence of such wanton waste by domestic and feral
house cats, the cat-lovers effectively threaten the elected officials from taking any actions to rid the
environment of these introduced predators”.

Terminology used by agencies in describing these animals is also revealing. In the present study,
dogs and cats are recognized as “house pets”—“companion” animals, and “domestic”—“domesticated”
species (Table 3), whereas the ferret is considered “exotic”. “Exotic” means “foreign” and “not-native”,
which makes the ferret no more “exotic” than the cat or dog (with the sole exception of the Alaskan
malamute). The fact that the veterinary community refers to all small animals that are “not dogs or cats”
as “exotic animals” undoubtedly contributes to the public’s view of these respective carnivores [45].

Moreover, in its current state code, California lists the ferret as a “detrimental” animal
“not normally domesticated in this state”, whereas the Asian water buffalo (Bubalus bubalis), a relatively
recent introduction to the state is considered a “welfare animal”, a mammal so “listed to prevent the
depletion of wild populations and to provide for animal welfare” [46,47]. Such distinction reflects
on societal values that go far beyond scientific principles to our cultural roots and perceptions and,
on a more pragmatic level, to hardline economics: it is the water buffalo that produces a sought-after
mozzarella cheese—not so for the ferret [48]. The labeling of the ferret as not domestic hence “wild” is
not without consequence. Palmer argues that it changes the human-animal social contract, from one
of caring and protection extended to domestic and companion animals, to a hands-off “laissez faire
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intuition”, that, as humans, intuitively we do not experience the same moral obligation towards an
animal that by nature is “wild” [49].

The global policy initiatives to prevent and eradicate non-native species, which arose over
concerns of “biological invasion”, are only recently undergoing re-examination [3,50,51]. Not only
is there growing disagreement over what constitutes “harm”, arguably some species can be both
“good” and “bad” for their new environment, “depending on the location and the perceptions of the
observers” [13,50]. In 2006, the US National Invasive Species Council (NISC) cautioned: “Many alien
species are non-invasive and support human livelihoods or a preferred quality of life” [44]. Under
certain conditions, even native organisms have been shown to exhibit “invasiveness” within their
own natural habitats [43]. More importantly, introduction of nonnative species has in some instances
resulted in an increase in overall biodiversity [52].

NISC provides additional cautions: “Because invasive species management is difficult and often
very expensive, (the) worst offenders are the most obvious and best targets for policy attention and
management” [53]. Based on current evidence for the North American continent, the ferret is a low
probability target, whereas unconfined dogs and cats, particularly in the feral state, should rank high
among the list of management priorities. The true target, however, may be management of public
attitudes and perceptions regarding these and other non-native species.

5. Conclusions

This survey confirms the negative impact from free-roaming cats and dogs on native North
American wildlife, while demonstrating the absence of any discernible impact from the ferret. Based
on evidence of substantial environmental impact and harm, unconfined cats and the dogs meet the
definition for “invasive” species, whereas the ferret does not on this continent. Results from this study
display the differences among three carnivore species and their relative impact on the North American
ecosystem. Public attitudes and perceptions regarding these species, however, may play a role in
agency control efforts and management priorities.

Supplementary Materials: The following are available online at http://www.mdpi.com/2076-2615/7/10/
78/s1: the supplementary questionnaire; Table S1: Existence of incidents of unconfined dogs, cats, ferrets:
impact on wildlife, Table S2: Existence of incidents of unconfined dogs, cats, ferrets: impact on wildlife in
parts-recreational areas.
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The following Supplemental Tables represent the data upon which Figures 3 and 4, respectively, are based.  

Table S1:  Existence of incidents of unconfined dogs, cats, ferrets:  impact on wildlife 
 Dogs Cats Ferrets 

p-value 
Effects on Wildlife Mean ± 

SEM 
Rating 
Range 

Mean ± 
SEM 

Rating 
Range 

Mean ± 
SEM 

Rating 
Range 

United States, DC and Canada   
Tree-dwelling and/or- nesting birds 1.82 ±0.24 0-4 3.16 ±0.18 0-4 0.65 ±0.10 0-2 abcp<0.001 

Ground-dwelling and/or- nesting 
birds 

2.68 ±0.21 0-4 3.23 ±0.18 0-4 0.69 ±0.10 0-2 
ans 

bcp<0.001 

Waterfowl 2.45 ±0.24 0-4 2.82 ±0.22 0-4 0.69 ±0.10 0-2 
 ans 

bcp<0.001 

Tree-dwelling animals 1.97 ±0.25 0-4 2.95 ±0.23 0-4 0.69 ±0.10 0-2 
ap<0.01 

bcp<0.001 

Ground-dwelling animals 2.62 ±0.22 0-4 3.03 ±0.21 0-4 0.69 ±0.10 0-2 
ans 

bcp<0.001 

Aquatic animals 1.86 ±0.26 0-4 2.27 ±0.27 0-4 0.67 ±0.10 0-2 
ans 

bcp<0.001 

Threatened, endangered, and/or 
sensitive species 

2.38 ±0.23 0-4 3.05 ±0.22 0-4 0.67 ±0.10 0-2 
ap<0.05 

bcp<0.001 

Other [monk seal, big game animals] 1.75 ±0.85 0-4 0.00 0 0.00 0 - 

Overall Mean: 2.19  2.56  0.59   

California counties   

Tree-dwelling and/or- nesting birds 1.24 ±0.36 0-4 2.40 ±0.30 0-4 0.17 ±0.11 0-1 
abp<0.05 
cp<0.001 

Ground-dwelling and/or- nesting 
birds 

1.44 ±0.36 0-4 2.32 ±0.33 0-4 0.18 ±0.12 0-1 

ans 
bp<0.05 

cp<0.001 

Waterfowl 1.63 ±0.40 0-4 1.67 ±0.21 0-4 0.18 ±0.12 0-1 

ᵃns 

ᵇp<0.01 
cp<0.001 

Tree-dwelling animals 1.33 ±0.39 0-4 1.60 ±0.39 0-4 0.18 ±0.12 0-1 

ans 
bp<0.05 
cp<0.01 

Ground-dwelling animals 2.00 ±0.42 0-4 2.24 ±0.38 0-4 0.20 ±0.13 0-1 
ans 

bcp<0.001 

Aquatic animals 0.33 ±0.19 0-2 0.75 ±0.35 0-4 0.10 ±0.10 0-1 abcns 

Threatened, endangered, and/or 
sensitive species 1.20 ±0.42 0-4 1.40 ±0.41 0-4 0.18 ±0.12 0-1 

abns 
cp<0.05 

Other [monk seal, big game animals] 0.00 0 0.00 0 0.00 0 - 

Overall Mean: 1.15  1.55  0.15   



Rating scale: “definite concern”: -2, “some concern”: -1, “no concern”: 0, “some benefit”: +1, “definite 
benefit”: +2; Statistical comparisons: ᵃ dogs vs. cats, ᵇ ferrets vs. dogs, c ferrets vs. cats, ns: nonsignificant.  



Table S2:  Existence of incidents of unconfined dogs, cats, ferrets:  impact on wildlife in parks and 
recreational areas 

 Dogs Cats Ferrets 

p-value 
Effects on Parks/Beaches Mean ± 

SEM 
Rating 
Range 

Mean ± 
SEM 

Rating 
Range 

Mean ± 
SEM 

Rating 
Range 

United States, DC and Canada   

Tree-dwelling and/or- nesting birds 1.51 ±0.23 0-4 2.56 ±0.24 0-4 
0.70 
±0.10 0-2 

ap<0.01 
bp<0.05 

cp<0.001 

Ground-dwelling and/or- nesting birds 2.38 ±0.24 0-4 2.78 ±0.24 0-4 0.70 
±0.10 

0-2 
ans 

bcp<0.001 

Waterfowl 2.33 ±0.25 0-4 2.53 ±0.24 0-4 
0.70 
±0.10 0-2 

ans 
bcp<0.001 

Tree-dwelling animals 1.74 ±0.24 0-4 2.56 ±0.26 0-4 
0.66 
±0.11 

0-2 
ap<0.05 

bcp<0.001 

Ground-dwelling animals 2.26 ±0.24 0-4 2.68 ±0.25 0-4 0.67 
±0.10 

0-2 
ans 

bcp<0.001 

Aquatic animals 1.74 ±0.24 0-4 2.00 ±0.26 0-4 
0.71 
±0.12 0-2 

ans 
bcp<0.001 

Threatened, endangered, and/or 
sensitive species 2.17 ±0.24 0-4 2.63 ±0.25 0-4 

0.69 
±0.10 0-2 

ans 
bcp<0.001 

Other [monk seal/ humans/ 
domesticated dogs] 

2.67 ±1.33 0-4 2.00 ±2.00 0-4 0.33 
±0.33 

0-2 abcns 

Overall Mean: 2.10  2.47  0.64   

California counties   

Tree-dwelling and/or- nesting birds 0.58 ±0.19 0-2 1.77 ±0.48 0-4 0.20 
±0.13 

0-1 
acp<0.05 

bns 

Ground-dwelling and/or- nesting birds 1.23 ±0.30 0-3 1.85 ±0.46 0-4 0.20 
±0.13 

0-1 
ans 

bcp<0.01 

Waterfowl 0.92 ±0.23 2 1.25 ±0.37 0-4 0.20 
±0.13 

0-1 
ans 

bcp<0.05 

Tree-dwelling animals 0.67 ±0.14 0-1 1.08 ±0.38 0-4 0.20 
±0.13 

0-1 
ans 

bcp<0.05 

Ground-dwelling animals 1.38 ±0.33 0-4 1.54 ±0.40 0-4 0.20 
±0.13 

0-1 
ans 

bcp<0.01 

Aquatic animals 0.42 ±0.19 0-2 0.75 ±0.35 0-4 
0.10 
±0.10 0-1 abcns  

Threatened, endangered, and/or 
sensitive species 

0.75 ±0.25 0-2 1.25 ±0.41 0-4 0.20 
±0.13 

0-1 
abns 

cp<0.05 



Other [monk seal/ humans/ 
domesticated dogs] 

4.00 4 1.00 1 0.00 0 - 

Overall Mean: 1.24  1.31  0.16   

Rating scale: “definite concern”: -2, “some concern”: -1, “no concern”: 0, “some benefit”: +1, “definite 
benefit”: +2; Statistical comparisons: ᵃ dogs vs. cats, ᵇ ferrets vs. dogs, c ferrets vs. cats, ns: nonsignificant. 
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 Abstract
Over millennia dogs, cats, and ferrets became domesticated in part due to their respective roles in the management of agricultural resources. 
When allowed to roam free of human control (“unconfined”), these carnivores have the potential to harm or kill livestock, destroy crops 
and property, and become vectors for disease transmission. As part of a larger environmental survey, government agencies of the United 
States and Canada were queried regarding the number and frequency of sightings of unconfined dogs, cats, and ferrets in agricultural areas, 
evidence for harm, and resulting degree of concern for livestock, agricultural crops, and fisheries. Of the 119 jurisdictions queried, 107 
(89.9%) had agriculture components. Twenty-five (23.4%) reported the existence of “incidents” (impact) from unconfined dogs and cats 
on agriculture, which 14 (13.0%) agencies rated as “definitely a concern” to livestock and crops. Cat sightings exceeded those for dogs in 
both frequency and absolute animal numbers, although differences did not reach statistical significance. Twenty-one (19.6%) respondents 
reported ferrets as “rarely” or “never seen” in agricultural settings, and no agency reported an impact from ferrets on livestock, fisheries, or 
crops. Balancing today’s societal perceptions regarding the benefits of employing domestic carnivores in the agricultural setting against the 
potential risks, remains an important policy and management debate. 

Keywords: Agriculture; Domestic carnivores; Free-roaming, North America; Survey

Introduction
Three carnivore species, the dog (Canis lupus familiaris), the 
cat (Felis silvestris catus), and the ferret (Mustela putorius 
furo), have been closely associated with humans, initially as 
working animals and more recently as companion animals 
[1, 2]. Encounters between humans and dogs began an 
estimated 10,000 to 40,000 years ago [3-5]. Cats interfaced 
with humans starting around 7,000 years ago, although more 
recent estimates go back 10,000 years [6]. Although less well-
documented, the ferret’s interactions with humans may extend 
back at least 2,500 years [7, 8]. There is general agreement, 
however, that animal and plant domestication underwent 
explosive expansion during the Neolithic Period, 10,000 to 
12,000 years ago, with the introduction of agriculture [9].

Animal domestication has been described as an interactive 
process “based on a shared need for shelter, food and 
protection [10].” The transition of prehistoric humans from 
“hunters and gatherers” to agrarian societies resulted in 
changes in the carnivores that performed necessary functions 
in the agricultural setting. Cats cemented their beneficial role 
in protecting valuable crops from damaging pests both in the 
field and during storage. Cats today are being “employed” 
as working animals to control pests on farms, ranges, mills 
and warehouses [11, 12]. Dogs, while historically utilized for 
protection and for tracking and chasing prey alongside early 
humans during the hunt, became tasked with guarding and 

managing livestock. Domestication of dogs can be tracked 
through dietary changes, reflected in genomic alterations 
signaling increased intake of agricultural crops, in contrast to 
the strict carnivorous diet of wild canids [13]. The later breeding 
of dogs by humans allowed dogs to assume highly specific 
roles in hunting and agriculture, exemplified by hounds, 
terriers, and retrievers which search out and return prey, and 
by shepherds bred for herding and protecting livestock. Dogs 
today are being trained to identify crop contamination and 
disease [14], and to screen for harmful plant pests and for 
foreign animal diseases at the US borders [15].

The ferret also participated in the hunt. Due to their diminutive 
size (1 to 4 pounds) and streamlined body habitus, ferrets were 
used to flush out rabbits and other small prey and to control 
rodent populations [16]. The domestic ferret is thought to 
have arisen from a subspecies of the wild European polecat, 
M. putorius, a species distinct from that of the wild, highly 
endangered Black-footed Ferret (M. nigripes) of the North 
American western plains [17]. In the early part of the 20th 
century, the United States Department of Agriculture (USDA) 
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actively promoted the use of ferrets for agricultural purposes. 
An official USDA brochure recommended that ferrets be 
raised or purchased by farmers to rid barns and warehouses 
of rodents [18]. Other books, such as “Ferret-Keeper” (1912), 
described the care, breeding, and training of domestic ferrets 
as work animals [19].

As humans migrated to new geographic regions, including 
the Americas, they brought with them domestic carnivores 
to protect the food supply. Introduction of these non-native 
species resulted in unwanted effects on local habitats and wild-
life. Where supply of native or introduced prey was adequate, 
some domestic carnivores have become free-roaming, forming 
natural-breeding (feral) populations. Left unchecked, their 
subsequent impact on agricultural resources is best summed up 
by Baker, et al.: “At present, carnivores affect food production 
by: (i) killing human producers; killing and/or eating (ii) fish/
shellfish; (iii) game/wildfowl; (iv) livestock; (v) damaging 
crops; (vi) transmitting diseases; and (vii) through trophic 
interactions with other species in agricultural landscapes [20].” 

In an attempt to document the negative effects of free-roaming 
domestic carnivores, the state agricultural departments of the 
United States conducted a survey in 1974. The data, while 
considered “inconclusive” at the time, showed dogs to be 
the major cause of livestock damage [21]. In 1990, the state 
of Texas reported on the adverse effects of feral dog packs, 
known to kill deer, rabbits, domestic cattle, sheep, and goats, 
amounting to “$5 million in damage to livestock annually [22].” 
Bergman, et al., reviewed a decade (1997-2006) of reports 
submitted to the USDA Animal and Plant Health Inspection 
Service (APHIS) and US wildlife services, in which feral dogs 
were documented to exist in all 50 states, causing damage to 
livestock and other agricultural resources that exceeded $620 
million annually. The majority of damage from free-roaming 
dogs was to sheep, goats, and cattle [23, 24]. 

The source of offending animals may be tracked to the 
increasing “pet” populations. As of 2017, estimated numbers 
in the US were: 89.7 million dogs; and 94.2 million cats [25]. 
As many as 7 million domestic ferrets have been reported in the 
US, of which approximately 500,000 ferrets exist in California 
by the state’s own reporting [26, 27]. Although numbers of 
unconfined domestic carnivores are largely unknown, the 
resulting economic impact is not insignificant. Free-roaming 
carnivores are known to be opportunistic feeders, making 
them potential threats both to wildlife and to livestock [28-
32]. In 2013, Loss, et al., reported unconfined cats killed 
from 1.3 to 4.0 billion birds and 6.3 to 22.3 billion mammals 
annually in the US, accounting for an estimated 14 billion 
dollars per year in damage. A US study of “free-ranging” cats 
in and around livestock conducted by the Northwest Georgia 
Unit (US), reported that “…rodents and lagomorphs were the 
preferred prey of cats; birds, invertebrates, and reptiles are also 
hunted, depending on mammal availability and geographic 
location.” Aside from predation, unconfined dogs are reported 
to chase and harass both livestock and humans, disrupting the 
normal behavior of their targets, as well as causing damage 

to crops and to agricultural irrigation systems. Without proper 
healthcare domestic carnivores may cause spread of diseases, 
such as rabies, distemper, and Rocky Mountain spotted fever 
[33]. 

Ownership of dogs and cats is legal throughout the North 
American continent and the surrounding islands; however, 
ferrets are prohibited in the following jurisdictions: Hawaiian 
Islands, California (CA); and the city of New York [34-36]. In 
1933, CA categorized the domestic ferret as a “wild” animal, 
thereby outlawing its sale and possession in the absence of 
a state-issued permit. Responding to legislation to re-legalize 
the ferret, CA state agencies claimed (among other reasons) 
that “[t]he European ferret’s predacious nature and wanton 
destruction of poultry, rabbits and other small livestock is well 
documented…” and concluding that ferrets, if legalized, would 
be harmful to the state’s vast agricultural resources [37]. 

To examine the impact of dogs, cats, and ferrets on the 
environment and on agricultural resources, SeaSearch 
Biological Surveys (SeaSearch) undertook a survey of the 
state and provincial agencies of the US and Canada (CAN), 
respectively. Both CA state and county agencies where 
included, in view of the state’s significant agribusiness and 
its publicized concerns over the existence of ferrets and their 
potential impact on agriculture within the state. Results from 
the environmental portion of the survey have been previously 
published [38]. This current report focuses on the agricultural 
survey data. Specifically, study objectives included the 
documentation and the effects (“impact”) from unconfined 
dogs, cats, and ferrets on agriculture resources.

Materials and Methods 
A survey was conducted of government agencies, as previously 
described. Briefly, agency personnel were contacted by 
e-mail, telephone, and facsimile representing natural or 
environmental resources, fish, game and wildlife, agriculture, 
recreational areas (parks, beaches), human and veterinary 
health departments (e.g., “State Veterinarian”), where such a 
department or position had been designated. The CA county 
agencies included agriculture, animal control, health, and parks 
and beaches as pertinent for the particular county. The survey 
was in the form of a questionnaire, which was distributed 
electronically in .pdf format (Adobe Acrobat®), by facsimile, 
or mailed in “hard-copy.” Upon receipt, completed surveys 
and correspondence were saved in or converted to electronic 
media, and the data set was maintained in an electronic 
database (Microsoft Access®).

Agency personnel were queried regarding the “frequency of 
sightings,” of unconfined dogs, cats, and ferrets, the “existence 
of incidents” on livestock, fisheries, and crops, and the “degree 
of concern” regarding harm to agriculture this created within 
the respondents’ jurisdictions. An “unconfined” animal was 
defined as outside the control of humans, i.e., “stray,” released 
or abandoned, or one that has become “feral” or “naturalized.” 

Responses categories were: “completed survey” (S), 
“nonsurvey response” (NS), or “nonresponse” (NR). NS was 
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and 8.9% health departments. Two states, Arizona and Kansas, 
were rated NR, after no response was received from any of 
the queried state agencies. Reasons when given for NR by a 
jurisdiction, were: they did not wish to participate; lacked the 
funding or time to participate; or refused to participate unless 
they knew more about the surveyor.

Sightings of Unconfined Animals – reported by US and 
CAN agencies

(Figure 1) shows the results for the “frequency of sightings” of 
unconfined dogs, cats, and ferrets in agricultural settings within 
the participating jurisdictions. State/provincial agencies rated 
unconfined cats and dogs as “commonly seen (>1 time per 
year),” cats sightings reported more frequently than for dogs. 
CA counties reported similar results. Sightings of unconfined 
ferrets were generally rated as “never” (cats versus [vs] ferrets: 
p<0.001; dogs vs ferrets p<0.001). 

The “number of animals” observed at each sighting was also 
recorded [data not shown]. Sightings of single dogs and cats were 
reported by the states and provinces, whereas the CA county 
agencies reported seeing dogs and cats more often in groups of 
2 or more. Cats specifically were reported in very large numbers, 
versus dogs or ferrets. The majority of responders rated ferret 
sightings as nonexistent (“never”), with the few reports submitted 
qualified as a case of misidentification of local wild mustelids.

Impact: Existence of Incidents (“impact”) on Agriculture 
reported by US and CAN agencies

The impact of unconfined domestic carnivores on livestock, 
fisheries, and crops, was based on the “existence of incidents,” 
shown in (Figure 2) and (Table S1). Dogs ranked highest, 
followed by cats, and then ferrets (overall means: dogs: 2.2; 
cats: 1.6; ferrets: 0.5). Mean rankings by CA county agencies 
were lower than those from state/provincial agencies, although 
the order remained the same (overall means: dogs: 1.2; cats: 
1.1; ferrets: 0.3).

For “Cattle,” “Swine,” and “Poultry,” states/provinces ranked 
incidents from unconfined dogs and cats as “reported to exist” 

used when some identifying information was provided in 
the absence of response to the actual survey questions (e.g., 
“we are the wrong agency”). Failure or refusal to respond in 
the absence of any responsive information was recorded as 
a “nonresponse” (NR). Prior to designating a NR, multiple 
attempts were made to reach the agency or individual, which 
were documented. The results reported herein reflect all 
responding state or provincial agencies (S + NS). Separate 
analyses were performed for the CA county agencies.

Respondents were asked to report the observed “frequency of 
unconfined animal sightings” in various settings, one of which 
was designated “rural-agricultural.” In the section “effects on 
agriculture” respondents were instructed to identify the impact 
of unconfined domestic carnivores based on the “existence of 
incidents” on livestock and crops in their respective jurisdictions 
and to rate the “degree of concern” caused by unconfined 
domestic carnivores. For “animals sighted,” respondents were 
instructed to select from a list of descriptors regarding whether 
they were deemed as “pets,” “stray or feral,” or “naturalized 
animals.” Each respondent was also asked how their agency 
would manage the animals, once sighted. Responses included 
numerical ratings and narratives, as described in the respective 
table or figure. The statistical methodologies used in this report 
have been previously described.

Results
Overview

A total of 119 jurisdictions were queried, of which 107 (89.9%) 
had an agricultural (Ag) component. The state and provincial 
level consisted of 61 jurisdictions, of which 58 had Ag agencies. 
However, 59 of the 61 (96.7%) jurisdictions responded to the 
agricultural section of the survey, representing 108 agencies 
(85 S; 23 NS). Responding agencies were: 9.3% Ag, 53.7% 
fish and wildlife, 24.7% State Veterinarian, 12.0% parks and 
recreation, and 11.1% health department. Of CA’s 58 counties, 
35 (60.3%) responded to the survey, of which 32 (91.4%) had 
an Ag component. The county responses were received from 
26.7% Ag, 51.1% animal control, 13.0% parks and recreation, 
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Figure 1: Categorical ratings for “frequency of sighting for unconfined” dogs, cats, and ferrets in rural/agricultural settings for all United 
States and Canada agencies, including for California (CA) counties. Rating mean ± standard error of the mean (sem). Asterisk represents 
significant difference; *** p < 0.001.
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or “previously existed” (means >2). In contrast, incidents from 
ferrets were consistently rated as “probably did not exist” 
(<1). Rankings compared between dog incidents versus ferrets 
were statistically significant (p<0.05) for all components 
except “Fisheries.” Rankings compared cat incidents versus 
ferrets were statistically significant (p<0.05) for “Swine” 
and “Poultry.” No other comparisons reached statistical 
significance.

Similarly, CA county agencies ranked dogs the highest for 
“existence of incidents” on “Cattle” and “Poultry” (>2), 
whereas cats were ranked lower. Ferrets consistently ranked 
the lowest, reflecting that incidents from unconfined ferrets 
“probably do not exist.” Rankings compared between dog 
incidents versus ferrets were statistically significant (p<0.05) 
for all components except “Fisheries” and “Crops,” and the 
rankings compared between cat incidents versus ferrets were 
statistically significant (p<0.05) for “Cattle” and “Poultry.” 

“Degree of Concern” reported by US and CAN agencies 

Respondents were asked to rank their “degree of concern” 
from sightings of unconfined dogs, cats, and ferrets, as shown 
in (Table 1). In the rural/agricultural setting, state/provincial 
agencies generally responded with the greatest “degree of 
concern” from the presence of unconfined dogs, and the least 
concern for ferrets (overall means: dogs: -1.0; cats: -0.6; ferrets: 
-0.1). Exceptions were cats ranking the greatest concern for 
“Rabbits” (cats: -1.0; dogs: -0.8; ferrets: 0.0); cats and ferrets 
were similar for “Fisheries” (cats: -0.3; dogs: -0.4, ferrets: -0.3). 
For “Cattle” the comparison of rankings between dogs, or cats, 
versus ferrets were both statistically significant (p<0.05).

The CA county agencies gave similar rankings, rating dogs of 
greatest concern, and ferrets of least concern (overall means: 
dogs: -0.8; cats: -0.6; ferrets: -0.2). Cats generated the greatest 
“degree of concern” for “Fisheries” (cats: -0.7; dogs: -0.3; 
ferrets: -0.2), and for “Crops” (-0.6; dogs: -0.3; ferrets: -0.2). 

Comparisons of rankings between dogs versus ferrets, and 
dogs versus cats for “Cattle” and “Crops” were statistically 
significant (p<0.05). Comparisons of rankings between dogs 
versus ferrets for “Swine,” “Poultry,” and “Rabbits” were 
statistically significant (p<0.05).

Impact: Existence of Incidents on Agriculture - reported 
by US and CAN agriculture (Ag) agencies 

Results from Ag agencies were compared to those from 
“all agencies” (i.e., inclusive of agencies with other 
responsibilities), shown at (Figure 3) (see also (Table S2), and 
(Table 2), respectively. Overall state/provincial Ag agencies 
ranked the impact (“existence of incidents”) of unconfined 
animals lower than did “all agencies.” Dogs still ranked highest 
for impact, followed by cats, and then ferrets (overall means 
from Ag agencies: dogs: 2.1; cats: 1.3; ferrets: 0.5), and for 
“Cattle” and “Swine” the impact of dogs versus ferrets reached 
statistical significance (p<0.05). 

Similarly, the CA county Ag agencies also rated dogs and cats 
as having a greater impact to agricultural resources, than ferrets 
(overall means: dogs: 1.0; cats: 1.0; ferrets: 0.5), although no 
interspecies comparisons were statistically significant. Ratings 
from CA county Ag agencies were overall somewhat lower 
than those from the state/provincial counterparts, with the 
exception of impact on “Poultry” and “Rabbits.” Regarding 
unconfined ferrets, the “existence of incidents” reported by all 
state/provincial agencies on all agricultural components were 
ranked as “probably does not exist” (1) to “definitely does not 
exist” (0); within the CA counties, this was true for “Cattle,” 
“Fisheries,” “Rabbits,” and “Crops.”

“Degree of concern” from unconfined domestic carnivores 
reported by US and CAN Ag agencies

Table 2 shows the results reported by US and CAN Ag 
agencies for “degree of concern” due to the “existence of 
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Effects on Agriculture
Dogs Cats Ferrets

p- value
Mean ± sem ¹Rating 

Range Mean ± sem Rating 
Range Mean ± sem Rating 

Range
United States, DC and Canada

Cattle -1.6 ±0.2 (-2)-(-1) -0.5 ±0.3 (-2)-0 0.0 ±0.0 0

ap<0.05
bp<0.01

cns
Swine -1.0 ±0.4 (-2)-0 -0.4 ±0.2 (-1)-0 0.0 ±0.0 0 abcns
Poultry -1.5 ±0.3 (-2)-0 -0.8 ±0.2 (-1)-0 -0.3 ±0.3 (-1)-0 abcns 

Fisheries -0.4 ±0.2 (-1)-0 -0.3 ±0.3 (-1)-0 -0.3 ±0.3 (-1)-0 abcns 

Rabbits -0.8 ±0.2 (-1)-0 -1.0 ±0.0 -1 0.0 ±0.0 0 abcns 

Crops -0.6 ±0.2 (-1)-0 -0.4 ±0.2 (-1)-0 0.0 ±0.0 0 abcns 

Other (Sheep) -2.0 -2 - - - - -
Overall Mean: -1.1 -0.6 -0.1
California counties

Cattle -1.5 ±0.2 (-2)-0 -0.5 ±0.3 (-2)-0 -0.1 ±0.1 (-1)-0

ap<0.01
bp<0.001

cns

Swine -1.2 ±0.2 (-2)-0 -0.5 ±0.3 (-2)-0 -0.1 ±0.1 (-1)-0
acns

bp<0.01

Poultry -1.4 ±0.2 (-2)-0 -1.2 ±0.3 (-2)-0 -0.4 ±0.3 (-2)-0
acns

bp<0.01
Fisheries -0.3 ±0.3 (-2)-0 -0.7±0.4 (-2)-0 -0.2 ±0.2 (-1)-0 abcns 

Rabbits -1.2 ±0.3 (-2)-0 -0.6 ±0.3 (-2)-0 -0.1 ±0.1 (-1)-0
acns

bp<0.05

Crops -0.4 ±0.3 (-2)-0 -0.6 ±0.3 (-2)-0 -0.2 ±0.2 (-1)-0
abp<0.001

cns
Other (Sheep) 0.0 ±0.0 0 0.0 ±0.0 0 0.0 ±0.0 0 -
Overall Mean: -0.8 -0.6 -0.2
1 Ratings: “Definite Concern” (-2); “Some Concern” (-1); “No Concern” (0); “Some Benefit” (+1), or “Definite Benefit” (+2).  
Statistical comparisons: a dogs vs. cats, b ferrets vs. dogs, c ferrets vs. cats
sem: standard error of the mean; ns: nonsignificant.

Table 1: “Degree of concern” regarding the impact of unconfined animals on agriculture reported by US and CAN agencies
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incidents” of unconfined domestic carnivores. Similar to Table 
1, the overall means show that unconfined dogs caused the 
greatest “degree of concern,” followed by cats. Ferrets caused 
the least concern (overall means: dogs: -1.1; cats -0.6; ferrets 
-0.2). The overall means for the CA Ag agencies suggest “no 
concerns” for ferrets (0.0), and “little concern” for dogs (-0.3) 
and cats (-0.2); unconfined dogs caused the greatest “degree 
of concern” for “Cattle,” “Poultry,” “Swine,” and “Sheep” and 
unconfined cats ranked highest for “Poultry” and “Rabbits.”

Discussion

This is the first survey to our knowledge to evaluate the 
relative impact of unconfined dogs, cats, and ferrets on North 
American agriculture, exploring not only the impact on 
livestock but also on fisheries and crops. Prior studies, most of 
which were “grey literature” (government reports and position 
papers, and meeting presentations), were limited in scope, 
describing either the general impact of unconfined carnivores, 
or the impact of a specific carnivore species. Even so, our 
survey has both strengths and some weaknesses. A strength 
of the survey instrument includes the use of discrete ratings 
in addition to narratives, allowing participants to provide both 
categorical and subjective responses. Respondents represent 
a broad range of government agencies with similar roles and 
backgrounds within their respective agencies, producing a 
level of uniformity across jurisdictions. Also, the number of 
nonresponders is relatively small [39, 40]. Potential limitations 
are attributable to issues common to most surveys: inherent 
inaccuracies of retrospective reporting (“recall error”); intra-
observer variation due to individual bias or experience; 

potential bias due to local laws, regulation and policies; and 
lack of documentation from respondents in support of their 
ratings [41, 42]. The potential for animal misidentification 
is also a possibility. Confusion in dog sightings could have 
arisen from sightings of wild canids, such as coyotes and 
wolves [43], or for cats, in sightings of bobcats, or in colder 
regions, lynx [44]. A reported “ferret sighting” near Fisheries, 
is refuted by an Oregon agency, writing: “… someone saw 
American River Otters or American Mink and mistook them 
for ferrets, which are not aquatic in nature.” Other wild North 
American mustelids include weasels, martens, fishers, and 
the endangered wild native Black-footed Ferret; although, 
confusion with the latter species is highly improbable due its 
extreme rarity and limited range [45].

The survey results are generally consistent across reporting 
jurisdictions and agencies. No significant differences are 
noted between the ratings from Ag agencies and those of 
their non-agriculture counterparts from the same jurisdiction. 
Unconfined dogs and cats are observed in a variety of 
agricultural settings across the North American continent. 
Sightings of unconfined dog are cause for the greatest “degree 
of concern,” with dogs having the greatest negative impact 
on livestock, which is consistent with prior reports. Under 
“Special Concerns,” Wyoming and Texas call out “feral” dogs 
as causing depredation threats and harassment to livestock. An 
Ag respondent who rated dogs as having equal impact for both 
cattle and sheep, comments: “Under Wyoming Law, feral dogs 
and cats are allowed to be taken on sight by any legal means. 
If dogs are harassing or killing livestock they may be shot 
on sight.” A Texas agency comments that unconfined dogs 

Effects on Agriculture
Dogs Cats Ferrets

p-value
Mean ± sem ¹Rating Range Mean ± sem Rating 

Range Mean ± sem Rating 
Range

United States, DC and Canada – Ag agencies

Cattle -1.6 ±0.2 (-2)-(-1) -0.3 ±0.3 (-1)-0 0.0 ±0.0 0
ap<0.05
bcns

Swine -0.8 ±0.5 (-2)-0 -0.3 ±0.3 (-1)-0 0.0 ±0.0 0 abcns
Poultry -1.5 ±0.5 (-2)-0 -1.0 ±0.0 -1 -0.5 ±0.5 (-1)-0 abcns
Fisheries -0.7 ±0.3 (-1)-0 -0.5 ±0.5 (-1)-0 -0.5 ±0.5 (-1)-0 abcns
Rabbits -0.8 ±0.3 (-1)-0 -0.8 ±0.3 (-1)-0 0.0 ±0.0 0 abcns
Crops -0.5 ±0.3 (-1)-0 -0.5 ±0.3 (-1)-0 0.0 ±0.0 0 abcns
Other (Sheep) -2.0 -2 - 0 - 0 -
Overall Mean: -1.1 -0.6 -0.2
California counties – Ag agencies
Cattle -1.3 ±0.5 (-2)-0 0.0 ±0.0 0 0.0 ±0.0 0 ans
Swine -0.7 ±0.7 (-2)-0 0.0 ±0.0 0 0.0 ±0.0 0 bns
Poultry -0.3 ±0.3 (-1)-0 -0.7 ±0.3 (-1)-0 0.0 ±0.0 0 abcns
Fisheries 0.0 ±0.0 0 0.0 ±0.0 0 0.0 ±0.0 0 -
Rabbits 0.0 ±0.0 0 -0.5 ±0.5 (-1)-0 0.0 ±0.0 0 acns
Crops 0.0 ±0.0 0 0.0 ±0.0 0 0.0 ±0.0 0 -
Other (Sheep) 0.0 0 0.0 ±0.0 0 0.0 0 -
Overall Mean: -0.3 -0.2 0.0

1 Ratings: “Definite Concern” (-2); “Some Concern” (-1) ; “No Concern” (0); “Some Benefit” (+1), or “Definite Benefit” (+2). 
Statistical comparisons: a dogs vs. cats, b ferrets vs. dogs, c ferrets vs. cats; NB: P-values were not computed for comparisons when both 
values of sem = 0.0.
Ag (Agriculture); sem: standard error of the mean; ns: nonsignificant.

Table 2: “Degree of concern” regarding the impact of unconfined animals on agriculture – Ag agencies only
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are the second most common predators to cattle, goats, and 
sheep, following wild canids, such as coyotes, as the primary 
predators to livestock, reflecting previous reports from the 
state.

Under (“Special Concerns”), unconfined cats receive 
the majority of narrative comments. Many agencies cite 
difficulties in managing unconfined (“feral”) cat populations 
in their respective jurisdictions, describing the negative impact 
of feral cats on other species. For example, Rhode Island 
writes, “Feral cats are becoming a large problem. Due to their 
semi-domestic nature, people have a lot of contact with them. 
We have had a couple of cases of rabies in these animals, and 
because people can handle some of them and often feed them, 
they are viewed as a high-risk population of animals for rabies 
from a public health viewpoint.” Connecticut describes “over 
population by feral cats--rabies found in feral cats.” Florida 
states: “We treat a number of people for rabies who have fed 
or handled feral cats.” 

Notably absent are sightings of unconfined ferrets. No state or 
provincial agency reports incidents from ferrets and, despite 
the state’s official position that damage from unconfined 
ferrets is “well-documented,” none of the California county 
agencies report ferret sightings, recording them as “historical” 
or “never.” All agencies rank “existence of incidents” from 
ferrets as “probably does not exist” or “definitely does 
not exist.” Furthermore, the CA county agencies rank the 
presence of ferrets in rural and agricultural areas at the lowest 
“degree of concern,” with county Ag agencies rating ferrets 
of “no concern” to agriculture. In particular, the CA counties 
report “no concern” regarding the impact of ferrets on either 
“Poultry” and “Rabbits,” two agricultural species that the state 
considers to be prey for “feral ferrets.”   

Though not a specific focus of the SeaSearch survey, several 
agencies chose the “Special Concerns” narrative to describe 
the potential for unvaccinated carnivores to transmit zoonotic 
diseases. New Hampshire reports: “Bites by all three species 
occur and pose a risk to rabies, injuries, and bite-related 
bacterial infections. This is a greater concern in stray and 
feral animals than in owned animals due to the difficulty in 
capturing [the animal] to monitor for signs of disease and 
decreased likelihood [that the] animal was vaccinated.” 
Wisconsin states that unconfined animals pose a “…safety 
threat to general public and staff. Stray and feral animals can 
be harmful to wildlife populations, habitats, and other natural 
resource concerns such as disease.” 

Responding agencies mention a multitude of factors 
complicating their management of agricultural resources 
with regard to unconfined domestic carnivores. Not the least 
of which are the wide variability and the local nature of 
regulatory oversight, as well as changing public attitudes. 
In 1994, Green and Gipson reviewed the regulatory status, 
writing: “Many states, particularly those in the west, permit 
individuals to shoot dogs that are chasing or killing game 
animals or livestock. State agencies or agriculture departments 
usually are responsible for controlling feral dogs in rural areas. 

No states consider feral dogs to be game animals. Most cities 
have animal control agents to pick up abandoned and free-
ranging domestic dogs [46].” At present, many jurisdictions, 
such as Virginia, have passed laws to curtail the aggressive 
behavior of unconfined dogs [47]. 

In our survey there were no agency reports that unconfined 
dogs, cats, or ferrets do- or would provide “some benefit” or 
“definitely a benefit” with respect to agriculture. Regardless, 
the merits of the “barn cat” and “farm dog” are being hotly 
debated across the continent. Proponents argue for the use of 
these animals in the agricultural setting and for them to remain 
free-roaming in order to perform their respective beneficial 
roles. Some jurisdictions are now implementing programs to 
promote the care and management of unconfined dogs and 
cats. Humane organizations are promulgating policies that 
promote the use of free-roaming cat populations both in urban, 
as well as agricultural settings [48, 49]. 

Healthcare programs are also being promoted by “barn cat” 
societies, addressing the need for immunizations, spay/neuter, 
flea and tick treatments, at no direct cost to individuals. In 
Europe, similar sentiments have led to the creation of the 
CALLISTO Project [Companion Animals multisectoriaL 
interprofessionaL Interdisciplinary Strategic Think tank On 
zoonoses], with goals to promote a healthy balance of the 
benefits and risks to people and livestock when companion 
animals are maintained with livestock, and to develop 
recommendations to control the spread of zoonotic illnesses 
among companion animals, livestock, and humans [50]. 
Similar education of North American farmers is still needed. 
A 2018 survey of Ohio livestock owners revealed a lack of 
awareness and concern regarding the potential for zoonotic 
spread of disease between livestock and working dogs, or 
between working animals and their human counterparts [51]. 

Arguments for and against the use of free-roaming domestic 
carnivores in the agricultural setting are neither novel nor 
constrained to a particular geographical region. As the human 
population increases, the need for greater food production also 
grows, commensurate with the global expansion of agriculture. 
This increasing use of the planet by humans has resulted in the 
reduction of the natural habitats of wild carnivores, as well as 
the habitats of their prey. The negative impact of agriculture 
on carnivore species is succinctly summarized by Baker, et al.: 
“…the present status of many carnivores is intimately linked 
to historical and ongoing conflicts with humans concerning 
food production.” These authors further argue that domestic 
cats and dogs, in particular, have ultimately benefited from 
human activities, many times at the expense of their wild 
counterparts. 

In summary, this survey of government agencies of the US and 
Canada reports on the relative impact of unconfined domestic 
dogs, cats, and ferrets in agricultural settings. Results confirm 
frequent sightings of unconfined dogs and cats throughout 
North America, and the demonstrable negative impact of these 
two species on livestock and, in some cases, crops. In contrast, 
there are no reports of recent sightings of domestic ferrets 
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in agricultural settings, with most agencies considering such 
reports of historical interest, or a misidentification of local 
wild mustelids. No jurisdiction, including the county agencies 
of California, a state in which ferret ownership is currently 
banned, report on any ferret incidents or impact on agriculture. 
Although none of the government agencies surveyed report that 
agriculture “benefited” from unconfined domestic carnivores, 
ongoing efforts continue based on public sentiment to develop 
programs for managing unconfined dogs and, in particular, 
cats, in North American agricultural settings.
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Effects on Agriculture
Dogs Cats Ferrets

p-value
Mean ± sem Rating Range Mean ± sem Rating Range Mean ± sem Rating Range

United States and Canada

Cattle 3.1 ±0.4 1-4 2.1 ±0.6 0-4 0.6±0.2 0-1
acns
bp<0.001

Swine 2.1 ±0.6 1-4 2.1 ±0.6 0-4 0.4 ±0.2 0-1
ans
bcp<0.05

Poultry 2.3 ±0.6 0-4 2.3 ±0.6 0-4 0.6 ±0.2 0-1
ans
bcp<0.05

Fisheries 1.1 ±0.1 1-2 0.9 ±0.13 0-1 0.7 ±0.2 0-1 abcns

Rabbits 1.4 ±0.4 1-4 1.7 ±0.6 0-4 0.5 ±0.2 0-1
acns
bp<0.05

Crops 1.4 ±0.4 1-4 1.3 ±0.5 0-4 0.5 ±0.2 0-1
acns
bp<0.05

Other (Sheep) 4.0 4 1.0 1 0.5 ±0.5 0-1 -
Overall Mean: 2.2 1.6 0.5
California Counties

Cattle 2.3 ±0.3 0-4 1.8 ±0.4 0-4 0.4 ±0.1 0-1

ans
bp<0.001
cp<0.01

Swine 1.5 ±0.4 0-4 1.1 ±0.4 0-4 0.5 ±0.2 0-2
acns
bp<0.05

Poultry 2.2 ±0.3 0-4 1.9 ±0.4 0-4 0.5 ±0.2 0-2

ans
bp<0.001
cp<0.05

Fisheries 0.3 ±0.1 0-1 0.5 ±0.2 0-2 0.4±0.1 0-1 abcns

Rabbits 1.7 ±0.4 0-4 0.9 ±0.3 0-4 0.3±0.1 0-1
acns
bp<0.01

Crops 0.6±0.2 0-2 1.1±0.4 0-4 0.4 ±0.2 0-2 abcns
Other (Sheep) 0.0 0 0.5 ±0.5 0-1 0.0 ±0.0 0 -
Overall Mean: 1.2 1.1 0.3
Rating scale: 0= Definitely does not exist, 1= Probably does not exist, 2= Reported to exist, 3= Previously existed, does not exist now, 4 Definitely 
exist now; Statistical comparisons: ᵃ dogs vs. cats, ᵇ ferrets vs. dogs, c ferrets vs. cats; sem:  standard error of the mean; ns: nonsignificant.

Table S1: “Existence of incidents” (impact) on agriculture from unconfined dogs, cats, ferrets (all agencies)

The following Supplemental Tables represent the data upon which Figures 2 and 3 are based.

Effects on Agriculture
Dogs Cats Ferrets

p-value
Mean ± sem Rating Range Mean ± sem Rating Range Mean ± sem Rating Range

United States and Canada

Cattle 2.8 ±0.5 1-4 1.5 ±0.6 0-4 0.5 ±0.2 0-1
acns
bp<0.01

Swine 2.0 ±0.6 1-4 1.5 ±0.6 0-4 0.3 ±0.2 0-1
acns
bp<0.05

Poultry 1.7 ±0.6 0-4 1.7 ±0.6 0-4 0.5 ±0.2 0-1 abcns
Fisheries 1.2 ±0.2 1-2 0.8 ±0.2 0-1 0.7 ±0.2 0-1 abcns
Rabbits 1.5 ±0.5 1-4 1.3 ±0.6 0-4 0.5 ±0.2 0-1 abcns
Crops 1.5 ±0.5 1-4 1.3 ±0.6 0-4 0.5 ±0.2 0-1 abcns
Other (Sheep) 4.0 4 1.0 1 0.5 ±0.5 0-1 -
Overall Mean 2.1 1.3 0.5
California Counties 
Cattle 2.7 ±0.7 2-4 1.3 ±0.3 1-2 0.3 ±0.3 0-1 abcns
Swine 0.7 ±0.3 0-1 1.0 ±0.0 1 1.0 ±0.6 0-2 abcns
Poultry 1.3 ±0.3 1-2 2.3 ±0.9 1-4 1.3 ±0.3 1-2 abcns
Fisheries 0.3 ±0.3 0-1 0.3 ±0.3 0-1 0.3 ±0.3 0-1 abcns
Rabbits 0.7 ±0.3 0-1 1.0 ±0.6 0-2 0.3 ±0.3 0-1 abcns
Crops 1.0 ±0.6 0-2 0.7 ±0.3 0-1 0.3 ±0.3 0-1 abcns
Other (Sheep) 0.0 0 0.0 0 0.0 0 -
Overall Mean 1.0 1.0 0.5

Rating scale: 0= Definitely does not exist, 1= Probably does not exist, 2= Reported to exist, 3= Previously existed, does not exist now, 4 Definitely 
exist now; Statistical comparisons: ᵃ dogs vs. cats, ᵇ ferrets vs. dogs, c ferrets vs. cats; sem:  standard error of the mean; ns: nonsignificant

Table S2: “Existence of incidents” (impact) on agriculture from unconfined dogs, cats, ferrets (Ag agencies)



From: Sandra Losito < >  
Sent: Monday, May 5, 2025 2:20 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Please Support Petition 2025-003 

Ferrets are not wild, not detrimental, and have never had a hearing. I am adding my voice to 
those asking you to support Petition 2025-003. 

Sandra Losito 



From:  
Sent: Thursday, May 15, 2025 11:56 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Support for the Petition to Reclassify Domestic Ferrets in California  

Dear California Fish and Game Commission, 

I am writing to express my strong support for Petition 2025-03, which seeks to reclassify 
domestic ferrets as legal companion animals in the state of California. 

Ferrets are intelligent, playful, and affectionate creatures that have brought joy and 
companionship to families across the country. In nearly every other state, ferrets are 
recognized and embraced as loving pets—much like cats and dogs. California’s continued 
ban not only deprives responsible pet owners of the opportunity to care for these wonderful 
animals, but also leads to unnecessary fear, confusion, and the potential for surrendered 
ferrets to be confiscated or euthanized. 

Domestic ferrets are not wild animals. They have been bred for generations to live in homes 
and depend on humans for their survival. Like any pet, they thrive when treated with love, 
respect, and proper care. With thoughtful regulation and education—not prohibition—
California can ensure ferret ownership is handled responsibly. 

I believe ferrets deserve the chance to be legally welcomed into California homes where 
they can be cherished and cared for. Please consider the voices of those who see them for 
what they truly are: sweet, social companions with so much love to give. 

Thank you for your time and consideration. 

Sincerely, 
Chelsea Cook  



From: Johnny Morfin  
Sent: Monday, May 5, 2025 1:25 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject:  

Please Legalize Ferrets – Petition 2025-003 

Hi there, 

I just wanted to say I support Petition 2025-003 to make ferrets legal in California. I’ve 
always thought it was strange we can’t have them here when most other states allow them. 
They’re not wild animals—they’re pets, and people just want to give them good homes. 

I live in Victorville, and I know a lot of people around here who would love the chance to 
own a ferret. I’m really hoping you’ll take this seriously and give us a chance to enjoy these 
animals legally like the rest of the country. 

Thanks for listening. 



From: Bryan Murcia < > 
Sent: Tuesday, May 20, 2025 02:28 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Support for Petition 2025-003 

To the Esteemed Members of the California Department of Fish and Game, 

I am writing to respectfully urge your consideration for the legalization of domestic ferrets 
as pets in the state of California. The current prohibition, which sets California apart from 
the majority of other U.S. states and many developed nations, is based on concerns that, 
upon closer examination, are largely outdated and do not fully reflect the reality of 
responsible ferret ownership and modern scientific understanding. 

One of the primary arguments against ferret ownership in California has been the perceived 
threat they pose to native ecosystems if they were to escape into the wild. While the impact 
of European ferrets in isolated environments like New Zealand is often cited, this 
comparison is largely inapplicable to California's diverse and complex environment. 
Domestic ferrets are highly dependent on humans for survival, typically spayed or 
neutered, descented, and bred for docility. These characteristics make them ill-equipped 
to hunt effectively or establish self-sustaining populations in the wild. Furthermore, 
California's existing predator populations and varied climate would likely prevent escaped 
ferrets from thriving in the same manner as their wild counterparts in different ecosystems. 
The risk of domesticated ferrets becoming an invasive species is significantly lower than 
often portrayed, especially when considering the documented impact of other legally 
owned domestic animals, such as cats, on wildlife. 

Another historical concern has been the potential for ferrets to transmit rabies. However, 
this concern is effectively mitigated by the availability of a USDA-approved rabies vaccine 
specifically for ferrets. In states where ferrets are legal, mandatory vaccination programs 
have proven highly effective in preventing rabies transmission. The Centers for Disease 
Control and Prevention (CDC) has recorded very few cases of rabies in ferrets, 
predominantly in unvaccinated animals exposed to rabid wildlife. With proper veterinary 
care and adherence to vaccination protocols, the risk of rabies transmission from ferrets is 
no greater than from other legally owned domestic animals like dogs and cats. 
Implementing a similar mandatory vaccination requirement in California would effectively 
address this public health concern. 

Beyond addressing these historical objections, the legalization of ferrets offers numerous 
benefits. Ferrets are intelligent, playful, and affectionate companions that form strong 
bonds with their owners. Their relatively small size and ability to be litter-trained make 



them suitable pets for various living situations, including apartments, appealing to a broad 
demographic of pet enthusiasts. Moreover, allowing responsible ferret ownership could 
contribute positively to the state's economy through increased demand for veterinary 
services, pet supplies, and regulated breeding programs. The current ban inadvertently 
leads to a lack of proper veterinary care for existing ferret populations, unregulated 
breeding, and an inability to track or manage these animals within the state. Legalization 
would bring ferret ownership into a regulated framework, enabling better oversight, health 
monitoring, and public education regarding responsible pet care. 

In conclusion, the arguments against legalizing ferrets in California are largely based on 
outdated information and exaggerated fears. Modern scientific understanding, coupled 
with successful regulatory frameworks in other states, clearly demonstrates that ferrets 
can be safely and responsibly integrated into the pet population. By legalizing ferrets, 
California would not only align its animal welfare policies with current realities and 
evidence-based practices but also empower its citizens to enjoy the companionship of 
these unique and beloved creatures under appropriate and well-enforced regulations. 

We respectfully request that the California Department of Fish and Game reconsider its 
stance on domestic ferret ownership and initiate steps towards their legalization. 

Thank you for your time and consideration of this important matter, 

Bryan Murcia 

 



From: Kyle Klepach < > 
Sent: Tuesday, April 15, 2025 10:45 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Please Support Petition 2025-003 

Hello, I am adding my voice to those asking you to support Petition 2025-003.  

Ferrets are not wild animals, they are domesticated and dependent on their human 
owners. A ferret would not survive in the wild as they have a dependency on foods they 
were raised on, and would have a low survival instinct since they are housepets. 

As far as a wild population would be concerned, ferrets procured from pet stores do not 
have the ability to breed in the wild (they are all spayed/neutered) - hence why approval and 
support for ferrets would result in future owners sourcing their ferrets from pet stores & 
rescues that have these fixed ferrets available (cutting down on backyard breeders, etc.). 

They would not be detrimental to the natural environment; As stated before, ferrets are 
dependant on the diets they are raised on, and would refuse foods not accustomed to 
them - leaning into that their domestication decreases their survivability in the wild, 
resulting in practically no feral populations unlike other domesticated animals (cats for 
instance hold much more of a predatory instinct and have the ability to survive 
independently, have feral populations and would be considered more detrimental). 

I feel that ferrets should have a hearing to weigh these points among others to allow them 
to be legalised as other states have shown no issues with populations of feral 
domesticated ferrets. 

Thank you for reading and listening! 

 



From: S.B.M. van Voorn < >  
Sent: Tuesday, April 29, 2025 12:11 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Ferret legalization 

Good day,  

while respecting your work, we would nevertheless like to let you know that more and more 
people, who generally deal with ferrets, are puzzled by the measures taken by you based on 
incorrect data from 1933 for this harmless pet. 

Our question to you is whether you would like to pay attention to this and revise the 
outdated California legislation, both in your own interest and that of the pet ferret. 

Please consider and evaluate this legislation from almost a century ago 

Kind regards, 

Sabine van Voorn and Han de Vries, 

World Ferret Union and World Ferret Information Centre. 

https://www.wfu-wfic.org/ 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wfu-wfic.org%2F&data=05%7C02%7CFGC%40fgc.ca.gov%7C8a95ae7b8d044b1ad30708dd87518af7%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C1%7C638815506484831193%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C80000%7C%7C%7C&sdata=IST2G63w6YWoNvEw7Pt3vOIzT2NXft1I%2F8ywo5Skm%2F8%3D&reserved=0


From: Carol J Owens < >  
Sent: Sunday, April 27, 2025 7:54 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: I support petition 2025-003 - classifying domestic ferrets as domestic 

Please add my voice to those who support the proper classification of domestic ferrets as 
domestic animals. I have had many ferrets in my life and had a ferret shelter while 
living near Tucson. I have since moved back to my roots in Wisconsin but really miss the 
ferrets. I live in a senior residence where we can have cats and small dogs but ferrets 
wouldn't be welcome with the carpeted floor. Aside from that they are awesome pets, 
generally friendly unless mistreated.,I took in many in my sheltering days (10 years) and my 
heart went out to get some that were mistreated. More shelters are needed to give out the 
proper care of ferrets.  

Carol J Owens,  
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Anglers

Request to allow the purchase of a second bear tag. 6/11-12/2025 8/13-14/2025
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Tracking Number:  ( 2025-04)  
 

To request a change to regulations under the authority of the California Fish and Game Commission 
(Commission), you are required to submit this completed form to: California Fish and Game 
Commission, (physical address) 1416 Ninth Street, Suite 1320, Sacramento, CA 95814, (mailing 
address) P.O. Box 944209, Sacramento, CA 94244-2090 or via email to FGC@fgc.ca.gov. Note:  
This form is not intended for listing petitions for threatened or endangered species (see Section 670.1 
of Title 14). 
 
Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this formor fails 
to contain necessary information in each of the required categories listed on this form (Section I). A 
petition will be rejected if it does not pertain to issues under the Commission’s authority. A petition 
may be denied if any petition requesting a functionally equivalent regulation change was considered 
within the previous 12 months and no information or data is being submitted beyond what was 
previously submitted. If you need help with this form, please contactCommission staff at (916) 653-
4899 or FGC@fgc.ca.gov. 
 
SECTION I:  Required Information. 

Please be succinct. Responses for Section I should not exceed five pages 

1. Person or organization requesting the change (Required) 
Name of primary contact person: David Bess 

Backcountry Hunters and Anglers Legislative/Regulatory Chair 
Address:  
Telephone number:  
Email address:  
 

2. Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of 
the Commission to take the action requested: California Fish and Game Code Section 200  
 

 
3. Overview (Required) - Summarize the proposed changes to regulations:  

Adding a second bear tag to Cal. Code Regs. Tit. 14, § 708.12 - Bear License Tags. New 
language added in blue. 
 

Cal. Code Regs. Tit. 14, § 708.12 - Bear License Tags 

(a) Bear License Tags: 

(1) With the exception of permits and tags issued pursuant to section 4181 of the Fish and Game Code, all bear 

license tags shall be available to the public through the department's Automated License Data System terminals 

at any department license agent or department license sales office. 

(2) The department shall require that the specified fee provided for in section 4751 of the Fish and Game Code 

for such bear license tags be paid as a prerequisite to obtaining a bear license tag. 

(3) The department shall charge a nonrefundable processing fee, as specified in Section 702, for each bear 

license tag. 

(4) Applicants may purchase only one bear license tag during any one license year. Any person who purchases 

more than one bear license tag may be denied bear license tags for the current license year.  Applicants may 

https://www.law.cornell.edu/regulations/california/14-CCR-702


State of California – Fish and Game Commission 

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE 
 FGC1 (Rev 06/19)Page 2 of 5 

 

     

purchase only two bear license tags during any one license year. Any person who purchases more than two bear 

license tags may be denied bear license tags for the current license year.  

(5) Upon the killing of any bear, that person shall immediately fill out all portions of the tag including the report 

card completely, legibly, and permanently, and cut out or punch out and completely remove notches or punch 

holes for the month and date of the kill. The bear license tag shall be attached to the ear of the bear and kept 

attached during the open season and for 15 days thereafter. 

 
4. Rationale (Required) - Describe the problem and the reason for the proposed change:  

 

RESOLUTION DECLARING SUPPORT FOR SCIENCE-BASED MANAGEMENT OF 

CALIFORNIA’S BLACK BEAR POPULATION AND A SECOND BEAR TAG 

 

 

WHEREAS pursuant to the Black Bear Conservation Plan published by the California Department of 

Fish & Wildlife (CDFW), “black bears are widespread and common throughout most forested habitats 

of California; they are one of the most commonly occurring large mammal species in California 

forests;” (California Department of Fish & Wildlife. (2025). Black bear Management Plan. State of 

California. p. 30); and  

 

WHEREAS “common species, such as black bears in California, have substantial effects on the broader 

ecological community such that the conservation of common species should be considered alongside 

concerns about rare species (Gaston and Fuller 2007)” (California Department of Fish and Wildlife, 

2025, p. 19); and    

 

WHEREAS “within California, Monteith et al. (2014) found neonate mule deer (Odocoileus hemionus) 

born west of the Sierra Crest, where black bear densities are higher than east of the Sierra crest, were >6 

times more likely to die of black bear predation than any other cause. High rates of black bear predation 

were thought to limit deer abundance in this area by causing a reduction in the proportion of deer that 

migrate to summer range, as deer trade off obtaining superior nutritional benefits to avoid predation 

(Monteith et al. 2014). Black bear predation is also a common cause of mortality for black-tailed deer 

(Odocoileus hemionus columbianus) fawns in the Mendocino National Forest (Wittmer et al. 2014)” 

(California Department of Fish and Wildlife, 2025, p. 30); and  

 

WHEREAS “within the Mendocino National Forest, black bears frequently displace mountain lions 

from their kills, a behavior called kleptoparasitism. Elbroch et al. (2015) found black bears at 77% of 

mountain lion kills, and black bears displaced mountain lions from them 72% of the time. Black bear 

kleptoparasitism caused mountain lions to increase their kill rates substantially to recoup energetic 

losses to black bears (Elbroch et al. 2015, Allen et al. 2021). Collectively, high rates of predation on 

fawns and kleptoparasitism of mountain lion kills by black bears have likely contributed to a declining 

deer population in this area (Wittmer et al. 2014, Marescot et al. 2015)” (California Department of Fish 

and Wildlife, 2025, p. 30-31); and   

 

WHEREAS  “partnerships between CDFW and hunting-focused non-governmental  

organizations (NGOs) play important roles in habitat creation and protection that benefit a wide  

variety of species. Specific to black bears, hunters also provide CDFW with tooth samples from  

harvested animals (over 1,000 samples annually). Age estimates from these samples constitute  

a key source of scientific data that is critical to efficient estimation and monitoring of black bear  

populations throughout California.” (California Department of Fish and Wildlife, 2025, p. 10); and  
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WHEREAS “Black bears are classified as a game mammal in California (FGC § 3950) such that 

regulated hunting of the species includes licensing, fees, harvest season and area, and other restrictions 

(Title 14 California Code of Regulations (CCR) § 365, 366, 367.5, FGC § 4750-4763)” (California 

Department of Fish and Wildlife, 2025, p.10); and  

 

WHEREAS “Over the last 10 years (2014-2023), an average of 29,245 black bear tags were sold 

annually which generated $13.3 million in revenue, ranging from $1.0 million to $1.7 million per year. 

Additionally, pursuant to the Pittman-Robertson Act of 1937, a federal tax on firearms and ammunitions 

sales allocates between $10 and $30 million per year to wildlife and wildlife habitat conservation in 

California. CDFW uses a portion of these funds to staff its conservation and hunting programs for black 

bears and other game species. For example, over the last 10 years (2014-2023), the amount of these state 

and federal funds that CDFW has used annually for staff, contracts, and procurement of equipment such 

as GPS collars has varied between $500,000 and $4 million.” (California Department of Fish and 

Wildlife, 2025, p. 27); and  

 

WHEREAS “the maximum sustainable annual hunting mortality rate for black bears has been estimated 

to be as high as 15.9% (Miller 1990), although Pennsylvania, Virginia, and Wisconsin have reported 

increasing or stable black bear populations with harvest rates >20% (Hristienko and McDonald 2007). 

Based on current best estimates of black bear populations statewide and regionally, hunters harvest less 

than 5% annually of the bears present in any BCR of the state, and under 3% overall (see Section 4.2). 

This harvest rate is considerably lower than the maximum sustainable harvest rates discussed above and 

is also lower than recent harvest rates in nearby states such as Oregon (ODFW 2022) and Washington 

(WDFW 2022).” (California Department of Fish and Wildlife, 2025, p. 26-27); and  

 

WHEREAS “black bears are culturally significant to many Native American Tribes, are a favored game 

species to many hunters, are sought after for viewing and photography opportunities, and are widely 

recognized for their intrinsic value and ecological role as an omnivorous predator. Black bears can also 

be a source of conflict when they use areas of high human activity (i.e., they become habituated to 

people), seek out anthropogenic food sources and cause property damage (i.e., they become food-

conditioned), prey upon livestock, contribute to reducing ungulate populations (Monteith et al. 2014, 

Wittmer et al. 2014) below desired management thresholds, or threaten public safety through aggressive 

or predatory behavior,” and CDFW currently estimates the black bear population to be 59,851 which is 

more than twice the previous population estimate that was used to establish an annual harvest quota of 

1700 bears. (California Department of Fish and Wildlife, 2025, p. 9)  

 

 

 

NOW, THEREFORE, BE IT RESOLVED THAT we the undersigned individuals and organizations 

respectfully request the California Fish & Game Commission uphold its commitment to science-based 

management of fish and wildlife by utilizing the powers delegated to it by the legislature and ensure 

sustainable harvest of black bears according to the quota established by the California Department of 

Fish &Wildlife; 

 

NOW BE IT FURTHER RESOLVED THAT, we the undersigned individuals and organizations 

respectfully request the California Fish & Game Commission promptly receive and refer the petition 

from Backcountry Hunters & Anglers to implement a second bear tag for purchase to ensure additional 

funding for science-based management of black bears, opportunity for fair-chase hunting, a reduction in 
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human-bear conflicts, balanced predator-prey ecosystem dynamics, and a healthy food source for 

responsible hunters and their families. 

 

 

 

 

 

SECTIONII:  Optional Information 
 
5. Date of Petition: 4/14/2025. 

 
6. Category of Proposed Change 

 ☐Sport Fishing  

 ☐Commercial Fishing 

 XHunting   

 ☐Other, please specify: Click here to enter text. 

 
7. The proposal is to:(To determine section number(s), see current year regulation booklet 

orhttps://govt.westlaw.com/calregs) 

X mend Title 14 Section(s):A Click here to enter text. 

☐Add New Title 14 Section(s): Click here to enter text. 

 ☐Repeal Title 14 Section(s):  Click here to enter text. 

 
8. If the proposal is related to a previously submitted petition that was rejected, specify 

the tracking number of the previously submitted petition 

Or  X Not applicable. 

 
9. Effective date:If applicable, identify the desired effective date of the regulation.  

If theproposed change requires immediate implementation,explain the nature of the 
emergency:2025 hunting season if possible. If not, 2026.. 

 
10. Supporting documentation:Identify and attach to the petitionany informationsupporting the 

proposal including data, reports and other documents:See recently released Black Bear 

Conservation Plan. 
 
11. Economic or Fiscal Impacts:Identify any known impacts of the proposed regulation change 

on revenues to the California Department of Fish and Wildlife, individuals, businesses, jobs, 
other state agencies, local agencies, schools, or housing: Increase in revenue from tags sold.. 

 
12. Forms: If applicable, list any forms tobe created, amended or repealed: 

 Click here to enter text. 
 

  
 

 
 

SECTION  3:  FGC Staff Only

Date  received: 04/15/2025

FGC  staff  action: 

https://govt.westlaw.com/calregs
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☐Accept - complete  

☐Reject - incomplete  

☐Reject - outside scope of FGC authority 
      Tracking Number 

Date petitioner was notified of receipt of petition and pending action:_______________ 
 
Meeting date for FGC consideration:___________________________ 
 
FGC action: 

 ☐Denied by FGC 

☐Denied - same as petition _____________________ 
      Tracking Number 

 ☐Granted for consideration of regulation change  



California Fish and Game Commission

Non-Regulatory Requests for Action — Updated May 21, 2025

CFGC - California Fish and Game Commission    CDFW - California Department of Fish and Wildlife

WRC - Wildlife Resources Committee    MRC - Marine Resources Committee 

Date 

Received
Name of Requestor

Subject of 

Request
Short Description Category

FGC 

Receipt 

Scheduled

FGC Initial 

Action 

Scheduled

Initial Staff Recommendation

3/24/2025

Mike Costello and 

Charles Whitwam,

HOWL for Wildlife

California 

Endangered 

Species Act: Gray 

Wolf and 

Wolf Management

Requests the Commission support delisting gray wolf in 

California under the federal Endangered Species Act 

(ESA). Also requests the Commission delist gray wolf 

under the California Endangered Species Act (CESA), 

update the Department's Gray Wolf Management Plan, 

authorize protocols that deter wolves from preying on 

livestock, identify the threat that habituated wolves present 

to humans and ecosystems, and develop a management 

strategy for wolves and Tule elk.

Wildlife 4/16-17/25 6/11-12/25

ESA delisting: The Commission does not have the resources 

necessary to gather and evaluate the information for assessing 

whether to support federal delisting of gray wolf in California.

CESA delisting: The requester has been advised that the 

Commission must receive a petition to delist gray wolf under 

CESA for the Commission to consider such action.

Other requests: The remainder of the requests fall under 

Department authority; the requests have been shared with the 

Department. No further action recommended.

2/11/2025

Steve Cole, Assistant 

General Manager, Santa 

Clarita Valley Water 

District

California 

Endangered 

Species Act: 

Southern California 

Steelhead

Requests Figure 7 in the 2024 Department status review 

report for southern California steelhead be corrected or a 

disclaimer added stating it should not be used for 

regulatory purposes; otherwise, the requestor believes 

confusion will persist.

Wildlife 4/16-17/25 6/11-12/25

Findings adopted by the Commission for the decision to list 

southern California steelhead directly addresses the identified 

concern (see page 8). No further action recommended.

4/4/2025
Mike Costello, HOWL 

for Wildlife

California 

Endangered 

Species Act: 

Mountain Lion

Requests that the Commission request from the 

Department a status review report on mountain lion for 

CESA purposes and to act immediately to make a final 

listing determination.

Wildlife 4/16-17/25 6/11-12/25

The Department will transmit the mountain lion status review 

report to the Commission when it determines the report is 

complete. When the Commission receives the report it will be 

posted for the required 30-day public review, and subsequently 

will be considered at the next available Commission meeting. No 

further action recommended.

1



California Fish and Game Commission 

Wildlife Resources Committee (WRC) Work Plan Scheduled 

Topics and Timeline for Items Referred to WRC 
Updated May 16, 2025 

Note: Proposed changes to topics/timing are shown in blue underscore or strike-out font 

Topics Category Jan 2025 May 2025 Sep 2025 

Periodic and Annual Regulations 

Upland (Resident) Game Bird Hunting Regulatory X X/R 

Big Game Hunting (Deer, Elk, Pronghorn 
Antelope, Black Bear, Nelson Bighorn Sheep) 

Regulatory X/R X X/R 

Waterfowl Hunting 
Annual 

Regulatory 
X X/R 

Central Valley Sport Fishing 
Annual 

Regulatory 
X X/R 

Klamath River Basin Sport Fishing 
Annual 

Regulatory 
X X/R 

Inland Sport Fishing 
(including striped bass) 

Regulatory X/R X 

Department Lands Regulatory X X/R 

Regulations & Legislative Mandates 

Restricted Species Regulatory 

Take of Coyotes 
Referral for 

Review 
X/R X/R 

Bear Hunting 
Referral for 

Review 
X X/R 

KEY:    X    Discussion scheduled   X/R    Recommendation potentially developed and moved to FGC 



From: Richard Layne
Sent: Thursday, May 29, 2025 09:27 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject: Hunting black bears in CA  

  

 
 
Dear Commissioners, 
 
I am very much against the trophy hunting of black bears. I urge you not to increase the 
number of bears that can be killed. I particularly urge you not to allow cruel and unsporting 
methods like hunting with hounds or bait or spring hunting. 
 
I understand there are differing views on this controversial issue, but certainly we should all 
be able to agree that the hunting methods you authorize should not be cruel to black bears. 
No one should want these magnificent animals to unnecessarily suffer. 
 
Thank you for hearing my thoughts on this . 
 
Richard Layne 

Sent from my iPhone 

 

mailto:FGC@fgc.ca.gov
https://aka.ms/LearnAboutSenderIdentification
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April 25, 2025 

CDFW Announces Release of Bighorn Sheep Conservation and Management Plan 
for California 

  

The California Department of Fish and Wildlife (CDFW) is pleased to present The 

Conservation and Management Plan for Bighorn Sheep in California(opens in new 

tab). 

https://wildlife.ca.gov/News/Archive/cdfw-announces-release-of-bighorn-sheep-conservation-and-management-plan-for-california
https://wildlife.ca.gov/News/Archive/cdfw-announces-release-of-bighorn-sheep-conservation-and-management-plan-for-california
https://wildlife.ca.gov/News/Archive/endangered-southern-california-steelhead-trout-rescued-from-fire-impacted-topanga-creek
https://wildlife.ca.gov/News/Archive/endangered-southern-california-steelhead-trout-rescued-from-fire-impacted-topanga-creek
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232342&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232342&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232342&inline
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The plan identifies actions based on the latest science to conserve and manage a 

species that occupies some of the most extreme landscapes in California – from the 

highest and snowiest peaks in the Sierra Nevada mountains to the arid and hot Sonoran 

and Mojave deserts. It updates A Plan for Bighorn Sheep in California published in 

1983. 

“Bighorn sheep are an inspiring and 

enduring symbol of California’s rugged 

wilderness and independent spirit,” said 

CDFW Director Charlton H. Bonham. 

“These resilient(opens in new tab) and 

resourceful animals have played an 

important ecological, cultural and historical 

role in California, yet their populations have 

faced significant challenges due to disease, 

habitat fragmentation, loss of connectivity, 

extreme weather events and other 

environmental stressors. This updated plan 

offers a strong foundation to manage and 

support this iconic species into the future.” 

California is home to an estimated 

population of 5,400 bighorn sheep. These 

include some 400 Sierra Nevada bighorn, 

750 Peninsular bighorn and 4,250 desert 

bighorn in Southern California outside of the Peninsular Ranges. 

Peninsular and Sierra Nevada bighorn sheep are listed as endangered under the 

federal Endangered Species Act and have separate recovery plans developed in 2000 

and 2007, respectively, in collaboration with the U.S Fish and Wildlife Service. Other 

non-endangered desert bighorn sheep populations allow for sustainable and coveted 

hunting opportunities. 

“This plan brings together traditional, ecological, and historical knowledge of bighorn 

sheep across California, but focuses specifically on the conservation and management 

goals for the non-endangered desert bighorn populations,” said Paige Prentice, CDFW’s 

Statewide Bighorn Sheep Coordinator. 

Media Contacts: 

Paige Prentice, CDFW Wildlife Branch, (916) 268-2621 

Peter Tira, CDFW Communications, (916) 215-3858 

### 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=232342&inline
mailto:Paige.Prentice@wildlife.ca.gov
mailto:Peter.Tira@wildlife.ca.gov
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May 30, 2025 

CDFW Seeks Public Comment on Draft Guidelines for 

Recovery Planning 

 

https://wildlife.ca.gov/News/Archive/cdfw-seeks-public-comment-on-draft-guidelines-for-recovery-planning
https://wildlife.ca.gov/News/Archive/cdfw-seeks-public-comment-on-draft-guidelines-for-recovery-planning
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 The California Department of Fish and Wildlife (CDFW) is seeking public comment on 
the draft Guidelines for Recovery Planning,  a document intended to guide development 
of effective recovery plans to recover threatened and endangered species listed under 
the California Endangered Species Act (CESA; Fish and Game Code section 2079.1).

CDFW has posted the draft Guidelines for Recovery Planning to CDFW’s  Recovery 
Planning  web page for public review. CDFW respectfully requests comments be

submitted no later than July 31, 2025. Submit written comments to CDFW by email

at  CESArecovery@wildlife.ca.gov  and include “Guidelines for Recovery Planning” in the

subject line. Comments may also be submitted by mail to California Department of Fish 
and Wildlife, Wildlife Branch, Attn: Austin Roy/Recovery Guidelines, P.O. Box 944209,

Sacramento, CA 94244-2090.

During the comment period, CDFW will host a public meeting from 10 a.m. to 12 p.m.

on Tuesday, June 17, 2025. The meeting will be held at 715 P St., Room 201,

Sacramento, CA 95811. For those who would like to attend remotely over Zoom,

registration for the  meeting is available using this link:

https://wildlife-ca-gov.zoom.us/webinar/register/WN_I4hSqGxeR8GTPoDkLgbt9Q

Following the public comment period, information received will be reviewed and 
considered during development of the final guidelines. Once approved, the final 
Guidelines for Recovery Planning will be available on CDFW’s  Recovery Planning  web 
page.

Media Contacts:

Austin Roy, CDFW Wildlife Branch, (916) 768-0564

Steve Gonzalez, CDFW Communications, (916) 804-1714

### 

https://wildlife.ca.gov/Conservation/CESA/Recovery-Planning
https://wildlife.ca.gov/Conservation/CESA/Recovery-Planning
mailto:CESArecovery@wildlife.ca.gov?subject=Guidelines%20for%20Recovery%20Planning
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwildlife-ca-gov.zoom.us%2Fwebinar%2Fregister%2FWN_I4hSqGxeR8GTPoDkLgbt9Q&data=05%7C02%7CRaffica.LaRosa%40Wildlife.ca.gov%7Cd97d6c42d23b4b98554608dd88cca771%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C638817134745369433%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=zP7c3g2eHW0km0QSwYunxNjGQWkWxU4XrnBY%2FUrfdwg%3D&reserved=0
https://wildlife.ca.gov/Conservation/CESA/Recovery-Planning#589783721-recovery-planning-guidelines
mailto:CESArecovery@wildlife.ca.gov
mailto:steve.gonzalez@wildlife.ca.gov
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M e m o r a n d u m 

Date:  May 1, 2025 

To: Melissa Miller-Henson 
Executive Director 
Fish and Game Commission 

From: Charlton H. Bonham 
Director 

Subject: June 2025 Request for Changes to the Fish and Game Commission’s Timetable 
for Anticipated Regulatory Actions 

The Department of Fish and Wildlife (Department) requests the following schedule 
changes to the Fish and Game Commission’s (Commission’s) 2025-2026 regulatory 
timetable for amendments to Title 14, California Code of Regulations (CCR): 

1. Please add a new rulemaking, “Take of Morro Manzanita During Candidacy” 

adding Section 749.14, requesting to authorize notice at the June 2025 meeting, 

discussion at the August 2025 meeting, and adoption at the October 2025 

meeting. This rulemaking was discussed at the April 2025 meeting with the 

finding that listing under the California Endangered Species Act is warranted. 

The discussion with San Luis Obispo County accounts for a shovel-ready bridge 

replacement project which has completed all environmental reviews, to allow for 

exception from the take prohibition during candidacy and the 1-year status 

review period.  

2. Please add a new rulemaking, “Recreational Red Abalone Closure Extension” 

amending Section 29.15, requesting to authorize notice at the August 2025 

meeting, discussion at the October meeting, and adoption at the December 2025 

meeting. This rulemaking aims to extend the red abalone fishery’s “sunset” date 

by 10 years, from April 1, 2026 to April 1, 2036. This regulation change is 

required to keep the fishery closed pursuant to existing population collapse, as 

discussed at past Marine Resources Committee meetings.  

3. Please add two follow-up rulemakings for the existing emergency regulation, 

“Commercial Coonstripe Shrimp Fishery” both of which are two 90-day re-

adoption actions. The first should be at the August 13-14, 2025 meeting and the 

2nd 90-day re-adoption action for the October 8-9, 2025 meeting. 

4. Please add a certificate of compliance (standard rulemaking action) for the 

existing emergency regulation, “Commercial Coonstripe Shrimp Fishery” 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=229546&inline


Melissa Miller-Henson, Executive Director 
Fish and Game Commission 
May 1, 2025 
Page 2 

amending Section 180.15. This regulation is slated for notice at the October 

2025 meeting and Discussion/ Adoption at the December 2025 meeting. This 

rulemaking aims to make permanent changes to the coonstripe shrimp fishery as 

it relates to marine life entanglements. 

5. Please add a new rulemaking, “Extend Bull Kelp Harvest Restriction Date,” 

amending sections 165 and 165.5, requesting to authorize notice at the August 

2025 meeting, and a discussion/ adoption at the October 2025 meeting. This 

rulemaking aims to extend the temporary restriction place on bull kelp harvest in 

the north coast currently listed as January 1, 2026. Bull kelp populations in 

Sonoma and Mendocino counties continue to face population declines, and thus 

the existing 3-year harvest restriction approved by the Commission at its October 

13, 2022 meeting needs to be extended until January 1, 2029 while the Kelp 

Restoration Management Plan (KRMP) wraps up development. 

6. Please add a new rulemaking, “Donation of Sport-Caught Fish,” amending 

Section 231, requesting to authorize notice at the August 2025 meeting, and a 

discussion/ adoption at the October 2025 meeting. This rulemaking aims to 

amend existing regulations that require sport fishing license holders (angler) to 

be able to donate their catch to nonprofit organizations or groups rather than 

having to go through a Sport-Caught Fish Exchange permitholder for filleting, 

smoking, or canning when the same fish is returned to the angler. It also 

considers a petitioned request under Commission petition for regulation change 

2023-10. 

If you have any questions or need additional information, please contact Regulations 
Unit Manager, Ona Alminas, at (916) 902-9222 or Regulations@wildlife.ca.gov.  

ec:  Chad Dibble, Deputy Director 
Wildlife and Fisheries Division 

Josh Grover, Deputy Director 
Ecosystem Conservation Division 

Robert Pelzman, Assistant Chief 
Law Enforcement Division 

Eric Kord, Assistant Chief 
Marine Law Enforcement Division 

Craig Shuman, D. Env., Regional Manager 
Marine Region 

Ryan Mathis, Acting Branch Chief 
Habitat Conservation Planning Branch 

mailto:Regulations@wildlife.ca.gov


             Melissa Miller-Henson, Executive Director 
 Fish and Game Commission  
             May 1, 2025 
             Page 3 
  

   

 

Ona Alminas, Env. Program Manager 
Regulations Unit 
Regulations@wildlife.ca.gov  

David Thesell, Deputy Executive Director 
Fish and Game Commission 

Dixie Van Allen, Program Manager 
Fish and Game Commission 
fgc@fgc.ca.gov 
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Central Valley Sport Fishing (Annual) 7.40(b)(4), (43), (66), (80) E 7/15 V/R

Klamath River Basin Sport Fishing (Annual) 7.40(b)(50) X E 7/1 V/R

Waterfowl Hunting, 2025-26 (Annual) 502 E 7/1 V/R

Recreational Take of Barred Sand Bass 28.30 X E 6/1

Commercial Red Sea Urchin
 2 120.7, 120.8, 128 E 7/1

White Sturgeon Sport Fishing During CESA Candidacy Emergency (First 90-

Day Extension)
5.78, 27.93 EE 6/3

White Sturgeon Sport Fishing During CESA Candidacy Emergency (Second 

90-Day Extension)
5.78, 27.93 E 6/3 EE 9/1

White Sturgeon Sport Fishing 2084 5.78, 5.79, 5.80, 27.90, 27.92, 27.93 A E 9/1

Adding Golden Mussel to the List of Restricted Species Emergency 671 EE 6/17

Adding Golden Mussel to the List of Restricted Species Emergency (First 90-

Day Extension)
671 E 6/17 EE 9/15

Adding Golden Mussel to the List of Restricted Species Emergency (Second 

90-Day Extension)
671 A E 9/15 EE 12/14

Commercial Harvest of Sea Palm; Kelp and Other Aquatic Plants Harvest 

Reporting
165, 705.1 E 1/1

Commercial Coonstripe Shrimp Fishery Emergency 180.15 EE 10/7

Commercial Coonstripe Shrimp Fishery Emergency (First 90-Day 

Extension)
180.15 A E 10/7 EE 1/5

Commercial Coonstripe Shrimp Fishery Emergency (Second 90-Day 

Extension)
180.15 A E 1/5 EE 4/5

Commercial Coonstripe Shrimp Fishery 180.15 V/R N D/A E 4/1

Market Squid Fishery Management Plan Amendment 53.01, 53.02, 53.03 D A E 1/1

Commerical Take of Market Squid 149, 149.1 D A E 1/1

Recreational Crab Fishing Gear and Commercial Passenger Fishing Vessel 

Trap Validation
29.80, 29.85, 190, 195, 701 D A E 1/1

Falconry 670 A E 10/1

Striped Bass Harvest Size Limits 5.75, 27.85 N D A E 1/1

Golden Mussel Response - Restricted Species  Golden Mussel, Green 

Crab, Sinanodonta and Xenostrobus - Restricted Species
5 671 N D/A E 1/1

Big Game Preference Points 708 N D A E 4/1

Take of Morro Manzanita During Candidacy 749.14 N D A E 1/1

Recreational Red Abalone Closure Extension 29.15 N D A E 4/1

Extend Bull Kelp Harvest Restriction Date 165, 165.5 V/R N D/A E 1/1

Donation of Sport-Caught Fish 231 N D/A E 1/1

Big Game Hunting, 2025-26 Seasons, and Chronic Wasting Disease 

Testing
360, 362, 363, 364, 364.1, 708.5 X E 7/1
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Santa Cruz Harbor Salmon Fishing (CFGC Petition 2016-018) TBD

Possess Game / Process Into Food TBD

American Zoological Association / Zoo and Aquarium Association 671.1

Night Hunting in Gray Wolf Range (CFGC Petition 2015-010) 474

Donation of Fish to Non-Profit Organizations 
1 TBD

Electronic Report Cards 1.74, 5.79, 5.80, 5.81, 5.87, 5.88

Shellfish Aquaculture Best Management Practices TBD

Ridgeback Prawn Incidental Take Allowance 120(e)

Marine Protected Areas (MPAs) 
3 632

Lands Pass - Hope Valley Wildlife Area 
4 TBD

KEY

CFGC = California Fish and Game Commission     MRC = CFGC Marine Resources Committee     WRC = CFGC Wildlife Resources Committee     TC = CFGC Tribal Committee   OAL = Office of Administrative Law

EM = Emergency     EE = Emergency Expires     E = Anticipated Effective Date (RED "X" = expedited OAL review)     EUF = Effective Upon Filing w/ Secretary of State

N = Notice Hearing     D = Discussion Hearing     A = Adoption Hearing     V = Committee Vetting     R = Committee Recommendation     1 = Considers CFGC Petition 2023-10     2 = Considers CFGC Petition 2023-04    

3 = Considers MPA Petitions/sub-actions:  2023-22MPA (sub-actions 1, 2, 4, 6); 2023-25MPA (sub-actions 1, 3);  2023-26MPA (sub-actions 2, 3, 4); and  2023-31MPA (sub-actions 1, 2)  4 = Considers CFGC Petition 2018-016(a)  5 = Considers CFGC Petition 2017-006



California Fish and Game Commission 

Potential Agenda Items for the August 2025 Commission Meeting 

May 30, 2025 

The next Commission meeting is scheduled for August 13-14, 2025 in Sacramento, with Zoom 

and phone options for the public. This document identifies potential agenda items for the 

meeting, including items to be received from staff and the California Department of Fish and 

Wildlife (Department). 

Wednesday, August 13: Wildlife- and Inland Fisheries-Related and Administrative Items 

1. General public comment for items not on the agenda 

2. Commission executive director report and Department reports (director and Law 
Enforcement Division) 

3. Notice hearing: Add golden mussel, green crab, and Sinanodonta and Xenostrobut to the 
restricted species list regulations 

4. Discussion hearing: Striped bass harvest size limit regulations 

5. Discussion hearing: Morro manzanita Section 2084 take provision regulations (if 
approved by the Commission to add) 

6. Adoption hearing: White sturgeon sport fishing 2084 regular rulemaking regulations (if 
approved by the Commission to add) 

7. Determine whether listing quino checkerspot butterfly (Euphydryas editha quino) as 
endangered under the California Endangered Species Act is warranted 

8. Receive a presentation from the Department on the five-year status review for Bogg's 
Lake hedge-hyssop (Gratiola heterosepala) 

9. Wildlife and inland fisheries petitions for regulation change1 

10. Wildlife and inland fisheries non-regulatory requests from previous meetings1 

11. Commission committee reports (Wildlife Resources Committee, Tribal Committee) and 
Department reports (Wildlife and Fisheries Division, and Ecosystem Conservation 
Division) 

12. Executive (closed) session 

Thursday, August 14: Marine-related and Administrative items 

13. Commission justice, equity, diversity and inclusion plan update 

14. Commercial coonstripe shrimp fishery emergency regulation – first 90-day extension (if 
approved by the Commission to add) 

 

1  Staff is authorized to remove this agenda item if there are no actionable, referred, or new items, in which case 
any new regulation change petitions or non-regulatory requests delivered at the meeting will be received under 
the general public comment agenda items on Wednesday or Thursday. 



Potential Agenda Items for the August 2025 Commission Meeting 2 

15. Notice hearing: Commercial bull kelp harvest restriction date regulation (if approved by 
the Commission to add) 

16. Notice hearing: Donation of sport-caught fish regulations (if approved by the Commission 
to add) 

17. Notice hearing: Recreational red abalone closure extension regulations  

18. Adoption hearing: Market squid fishery management plan amendment 

19. Adoption hearing: Commercial take of market squid regulations 

20. Adoption hearing: Recreational crab fishing gear and commercial passenger fishing 
vessel trap validation regulations 

21. Experimental fishing permit (EFP) major amendment: Deep-set buoy gear and night-set 
buoy gear 

22. Marine petitions for regulation change1 

23. Marine non-regulatory requests from previous meetings1 

24. Commission committee report (Marine Resources Committee) and Department report 
(Marine Region) 

25. Administrative items (legislative report, rulemaking timetable updates, future meetings, 
and new business) 

26. General public comment for items not on the agenda 

Expected Reports or Other Significant Documents to be Received 

1. Department’s evaluation of the petition to list Gerry's curly-leaved monardella (Monardella 
sinuate subsp. gerryi) as endangered under the California Endangered Species Act 
(consideration of whether the petitioned action may be warranted will be scheduled for 
October 2025) 
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