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EASY GUIDE TO USING THE BINDER

Note: We make every effort to ensure that documents we produce are compliant with Americans
with Disabilities Act standards, pursuant to state and federal law; however, some materials
included in our meeting binders that are produced by other organizations and members of the
public may not be compliant.

1. Download and open the binder document using your Adobe Acrobat program/app.

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:
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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 FISH AND GAME COMMISSION BUSINESS MEETINGS

e This year marks the beginning of the 150" year of operation of the California Fish and Game
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. These meetings are vital in achieving that goal. In that spirit, we provide the following
information to be as effective and efficient toward that end. Welcome and please let us know if
you have any questions.

e We are operating under the Bagley-Keene Open Meeting Act and these proceedings are being
recorded and broadcast via https://videobookcase.com/.

¢ In the unlikely event of an emergency, please note the location of the nearest emergency exits.
Additionally, the restrooms are located

e |tems may be heard in any order pursuant to the determination of the Commission President.

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

e Speaker cards need to be filled out legibly and turned in to the staff before we start the agenda
item. Please make sure to list the agenda items you wish to speak to on the speaker card.

e We will be calling the names of several speakers at a time so please line up behind the
speakers’ podium when your name is called. If you are not in the room when your name is called
you may forfeit your opportunity to speak on the item.

e When you speak, please state your name and any affiliation. Please be respectful. Disruptions
from the audience will not be tolerated. Time is precious so please be concise.

e 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.

e All petitions for regulation change must be submitted in writing on the authorized petition form,
FGC 1, Petition to the California Fish and Game Commission for Regulation Change, available at
https://fgc.ca.gov/Regulations/Petition-for-Regulation-Change.

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

e Warning! The use of a laser pointer by someone other than a speaker doing a presentation may
result in arrest.
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INTRODUCTIONS FOR FISH AND GAME COMMISSION MEETINGS

Fish and Game Commission

Eric Sklar President (Saint Helena)
Jacque Hostler-Carmesin Vice President (McKinleyville)
Russell Burns Member (Napa)

Peter Silva Member (Jamul)

Samantha Murray Member (Del Mar)

Commission Staff

Melissa Miller-Henson Executive Director

Susan Ashcraft Acting Deputy Executive Director
Mike Yaun Legal Counsel

Elizabeth Pope Acting Marine Advisor

Ari Cornman Wildlife Advisor

Craig Castleton Analyst

Sergey Kinchak Analyst

California Department of Fish and Wildlife

Chuck Bonham Director

Wendy Bogdan General Counsel

David Bess Deputy Director and Chief, Law Enforcement Division

Stafford Lehr Deputy Director, Wildlife and Fisheries Division

Clark Blanchard Assistant Deputy Director, Office of Communications, Education and
Outreach

Kari Lewis Chief, Wildlife Branch

Kevin Shaffer Chief, Fisheries Branch

Craig Shuman 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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Commissioners STATE OF CALIFORNIA
Eric Sklar, President Gavin Newsom, Governor
Saint Helena
Jacque Hostler-Carmesin, Vice President

McKinleyville Fish and Game Commission

Russell E. Burns, Member
Napa
Peter S. Silva, Member
Jamul
Samantha Murray, Member
Del Mar

Wildlife Heritage and Conservation
Since 1870

MEETING AGENDA
October 9-10, 2019

Rincon Government Center

Melissa Miller-Henson
Executive Director
P.O. Box 944209
Sacramento, CA 94244-2090
(916) 653-4899
fgc@fgc.ca.gov

www.fgc.ca.gov

One Government Center Lane, Valley Center, CA 92082

The meeting will be live streamed: visit www.fgc.ca.gov the day of the meeting.

NOTE: See important meeting deadlines and procedures at the end of the agenda.
Unless otherwise indicated, the California Department of Fish and Wildlife is

identified as Department.

Invitation: The Commission invites members of the public to join commissioners and
staff for one or more field trips that will take place following the meeting recess
on Wednesday; details will be released before the Commission meeting.
Members of the public are welcome but must provide their own transportation.

DAY 1 - OCTOBER 9. 2019: 9:00 AM

Call to order/roll call to establish quorum
1. Consider approving agenda and order of items

2. General public comment for items not on agenda

Receive public comment regarding topics within the Commission’s authority that are not

included on the 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).

California Natural Resources Building

1416 Ninth Street, Room 1320, Sacramento, California 95814


https://fgc.ca.gov/

CONSENT ITEMS

3.

Foothill yellow-legged frog

Receive the Department’s one-year status review report on the petition to list foothill
yellow-legged frog (Rana boylii) as an endangered or threatened species under the
California Endangered Species Act.

(Pursuant to Section 2074.6, Fish and Game Code)

Executive director’s report
Receive an update from the executive director on staffing and legislative information.

(A)  Staff report
(B) Legislative report, federal regulatory notices, and possible action
I.  Discuss AB 1080 and SB 54 and consider authorizing a comment letter
II.  Discuss Pacific Fishery Management Council consideration of authorizing
pelagic fishing using longline gear and consider submitting a comment
letter

Tribal Committee
Discuss updates and recommendations from the October 8, 2019 committee meeting.
Consider approving new topics to address at a future committee meeting.

(A)  October 8, 2019 meeting summary

l. Receive and consider adopting recommendations
(B)  Work plan development

l. Update on work plan and draft timeline

Il. Discuss and consider approving new topics

Wildlife Resources Committee
Discuss updates and recommendations from the September 10, 2019 committee
meeting. Consider approving new topics to address at a future committee meeting.

(A)  September 10, 2019 meeting summary

l. Receive and consider adopting recommendations
(B) Work plan development

l. Update on work plan and draft timeline

Il. Discuss and consider approving new topics

Possession of nongame animals (nutria)

Discuss proposed changes to possession of nongame animals regulations, in order to
exclude nutria (Myocastor coypus) from the list of nongame animals that can be
possessed alive with a special permit.

(Section 473, Title 14, CCR)

Wildlife and inland fisheries items of interest from previous meetings
These items are generally updates on agenda topics recently heard before the
Commission.

(A)  Update on stakeholder discussions related to the Commission’s draft Delta
Fisheries Management Policy and existing Striped Bass Policy




Wildlife and inland fisheries petitions for regulation change

Consider requests submitted by members of the public to adopt, amend, or repeal a
regulation.

(Pursuant to Section 662, Title 14, CCR)

(A)  Action on current petitions
l. Petition #2019-013: Authorize falconers and raptor propagators to receive
non-releasable raptors from rehabilitation facilities
1. Petition #2019-016 AM 1: Authorize spring bear hunting
1. Petition #2019-017 AM 1: Establish an open archery season for bear and
deer hunting in Marble Mountain and Trinity Alps wilderness areas
V. Petition #2019-018: Exempt ferrets from the list of restricted species
(B)  Action on pending regulation petitions referred to staff or the Department for
review — None scheduled at this time

10.  Wildlife and inland fisheries non-regulatory requests from previous meetings
Consider non-regulatory requests submitted by members of the public at previous
meetings.

(A)  Action on non-regulatory requests
(B)  Action on pending non-regulatory requests referred to staff or the Department for
review

11.  Strategic planning
Receive an update on the strategic planning process, discuss initial input received
through interviews and surveys, and initial discussion about goals and objectives.

12. Departmental informational items (wildlife and inland fisheries)

The Department will highlight wildlife and inland fisheries items of note since the last
Commission meeting.

(A)  Director’s report

(B) Law Enforcement Division

(C)  Wildlife and Fisheries Division, and Ecosystem Conservation Division

13. Commission administrative items
(A)  Next meeting — December 11-12, 2019 in Sacramento
(B)  Rulemaking timetable updates
(C) New business

Recess



DAY 2 — OCTOBER 10, 2019; 9:00 AM

Call to order/roll call to establish quorum

14.

15.

16.

17.

18.

19.

General public comment for items not on agenda

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

Marine Resources Committee
Discuss and consider approving draft agenda topics for the next committee meeting.
Consider approving new topics to address at a future committee meeting.

(A)  Work plan development

l. Update on work plan and draft timeline

Il. Discuss and consider approving new topics
(B) Update on abalone fishery management plan

Experimental fishing permit program (Phase 1)

Discuss and consider adopting proposed changes to experimental fishing permit (EFP)
regulations, to allow for issuing EFPs to fishermen that were issued experimental gear
permits in 2018 for the box crab experimental gear permit program, as approved by the
Commission.

(Adopt Chapter 5.6, Section 90; and adopt Section 704, Title 14, CCR)

Pacific Herring Fishery Management Plan (FMP)
Discuss and consider adopting the draft Pacific Herring FMP.
(Pursuant to Fish and Game Code Section 7075, et seq.)

Pacific herring regulations

Consider adopting Pacific herring sport fishing and commercial take regulations that
implement the Pacific Herring FMP.

(Add sections 55.00, 55.01, and 55.02, and amend sections 27.60, 28.60, 28.62, 163,
163.1, 163.5, 164, and 705, Title 14, CCR)

Malibu Oyster Company application for state water bottom lease

Determine whether considering a new shellfish aquaculture lease offshore Malibu as
applied for by Malibu Oyster Company would be in the public interest.

(Pursuant to Section 15400, Fish and Game Code)



20. Marine items of interest from previous meetings
These items are generally updates on agenda topics recently heard before the
Commission.

(A)  Update on razor clams/domoic acid

21.  Marine petitions for regulation change
Consider requests submitted by members of the public to adopt, amend, or repeal a
regulation.
(Pursuant to Section 662, Title 14, CCR)

(A)  Action on current petitions
l. Petition #2019-014: Increase restrictions on recreational take of
California grunion
(B)  Action on pending regulation petitions referred to staff or the Department for
review — None scheduled at this time

22. Departmental informational items (marine)
The Department will highlight marine items of note since the last Commission meeting.

(A)  Director’s report
(B) Law Enforcement Division
(C) Marine Region
l. MLMA master plan prioritization

Adjourn



EXECUTIVE SESSION
(Not Open to Public)

At a convenient time during the regular agenda of the meeting listed above, 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

Dennis Sturgell v. California Department of Fish and Wildlife, and California Fish
and Game Commission (revocation of Dungeness crab vessel permit No.
CT0544-T1)

Public Interest Coalition v. California Fish and Game Commission (CEQA
compliance during adoption of dog collar regulation)

Aaron Lance Newman v. California Fish and Game Commission (revocation of
hunting and sport fishing privileges)

Adam Aliotti and Alicia Dawn, Inc. v. California Fish and Game Commission, and
California Department of Fish and Wildlife (suspension of commercial fishing
license and tier-1 spot prawn trap vessel permit)

Almond Alliance of California et al. v. California Fish and Game Commission and
California Department of Fish and Wildlife (bumble bees California Endangered
Species Act determination)

Possible litigation involving the Commission

Staffing

Deliberation and action on license and permit items

Consider Agency Case No. 19ALJ11-FGC, the appeal filed by Darren Johnson
regarding the Department’s denial of a request to renew a salmon vessel permit.



California Fish and Game Commission

2019 and 2020 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.

2019

Meeting Date

Commission Meeting

Committee Meeting

Other Meetings

November 5

Marine Resources

Natural Resources Building
12 Floor Conference Room
1416 Ninth Street, Room
1206

Sacramento, CA 95814

December 11-12

Natural Resources Building
Auditorium, First Floor
1416 Ninth Street
Sacramento, CA 95814

2020

Meeting Date

Commission Meeting

Committee Meeting

Other Meetings

Wildlife Resources

January 16 Los Angeles area
Tribal
January 17 Los Angeles area
Natural Resources Building
February 5-6 Auditorium, First Floor
Y 1416 Ninth Street
Sacramento, CA 95814
Marine Resources
Justice Joseph A. Rattigan
Building
March 17 Conference Room 410
(4™ Floor)
50 D Street
Santa Rosa, CA 95404
March 18 Annual Tribal Planning
Natural Resources Building
April 15-16 Auditorium, First Floor

1416 Ninth Street
Sacramento, CA 95814



http://www.fgc.ca.gov/

2020

Meeting Date Commission Meeting Committee Meeting Other Meetings
Teleconference
May 14 Santa Rosa, Sacramento,

Arcata, and San Diego

Wildlife Resources
Justice Joseph A. Rattigan

Building
May 14 Conference Room 410
(4™ Floor)
50 D Street
Santa Rosa, CA 95404
June 24-25 Santa Ana area
Julv 21 Marine Resources
y San Clemente area
August 18 Tribal

Fortuna area

August 19-20 Fortuna area

Wildlife Resources
Natural Resources Building
September 17 Redwood Room, 14t Floor
1416 Ninth Street
Sacramento, CA 95814

Elihu M Harris Building
Auditorium

1515 Clay Street
Oakland, CA 94612

October 14-15

Tribal

November 9 Monterey area

Marine Resources

November 10
Monterey area

December 9-10 | San Diego area

OTHER 2019 AND 2020 MEETINGS OF INTEREST

Association of Fish and Wildlife Agencies
¢ No additional 2019 meetings are scheduled at this time
e March 8-13, 2020, Omaha, NE
e September 13-16, 2020, Sacramento, CA

Pacific Fishery Management Council
e November 13-20, 2019, Costa Mesa, CA
e March 3-9, 2020, Rohnert Park, CA
e April 3-10, 2020, Vancouver, WA
e June 11-18, 2020, San Diego, CA
e September 10-17, 2020, Spokane, WA
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e November 13-20, 2020, Garden Grove, CA

Pacific Flyway Council
e No additional 2019 meetings are scheduled at this time
e March 2020 (date/location TBD)
e August/September 2020 (date/location TBD)

Western Association of Fish and Wildlife Agencies
e No additional 2019 meetings are scheduled at this time
e January 9-12, 2020, Monterey, CA
e July 9-14, 2020, Park City, UT

Wildlife Conservation Board
e November 21, 2019, Sacramento, CA
¢ No additional 2020 meetings are scheduled at this time



IMPORTANT COMMISSION MEETING PROCEDURES INFORMATION

WELCOME TO A MEETING OF THE CALIFORNIA FISH AND GAME COMMISSION

This year marks the beginning of the 150" 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. In that spirit, we provide the following 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 Reasonable Accommodation
Coordinator at (916) 651-1214. Requests for facility and/or meeting accessibility should be
received at least 10 working days prior to the meeting to ensure the request can be
accommodated.

STAY INFORMED

To receive meeting agendas and regulatory notices about those subjects of interest to you,
please 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; delivery to California Fish and
Game Commission, 1416 Ninth Street, Room 1320, Sacramento, CA 95814; or hand-deliver
to a Commission meeting. Materials provided to the Commission may be made available to
the general public.

COMMENT DEADLINES

The Written Comment Deadline for this meeting is 5:00 p.m. on September 26, 2019.
Written comments received at the Commission office by this deadline will be made available to
Commissioners prior to the meeting.

The Late Comment Deadline for this meeting is noon on October 4, 2019. Comments
received by this deadline will be marked “late” and made available to Commissioners at the
meeting.

After these deadlines, written comments may be delivered in person to the meeting — Please
bring ten (10) copies of written comments to the meeting.

NON-REGULATORY REQUESTS

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

10
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PETITIONS FOR REGULATION CHANGE

Any person requesting that the Commission adopt, amend, or repeal a regulation must
complete and submit form FGC 1, titled, “Petition to the California Fish and Game Commission
for Regulation Change” (as required by Section 662, Title 14, CCR). The form is available at
https://fgc.ca.gov/Requlations/Petition-for-Regulation-Change. To be received by the
Commission at this meeting, petition forms must have been delivered by the Late Comment
Deadline (or delivered during public comment at the meeting). Petitions received at this
meeting will be scheduled for consideration at the next business meeting, unless the petition is
rejected under staff review pursuant to subsection 662(b), Title 14, CCR.

VISUAL PRESENTATIONS/MATERIALS
All electronic presentations must be submitted by the Late 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.

2. All electronic formats must be Windows PC compatible.

3. Itis recommended that a print copy of any electronic presentation be submitted in case of
technical difficulties.

4. A data projector, laptop and presentation mouse will be available for use at the meeting.

CONSENT CALENDAR

A summary of all items will be available for review at the meeting. Items on the consent
calendar are generally non-controversial items for which no opposition has been received and
will be voted upon under single action without discussion. Any item may be removed from the
consent calendar by the Commission upon request of a Commissioner, the Department, or
member of the public who wishes to speak to that item, to allow for discussion and separate
action.

LASER POINTERS
Laser pointers may only be used by a speaker during a presentation; use at any other time
may result in arrest.

SPEAKING AT THE MEETING

To speak on an agenda item, please complete a “Speaker Card" and give it to the designated
staff member before the agenda item is announced. Cards will be available near the entrance
of the meeting room. Only one speaker card is necessary for speaking to multiple items.

1. Speakers will be called in groups; please line up when your name is called.

2. When addressing the Commission, 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, please 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 the following exceptions:

a. The presiding commissioner may allow up to five minutes to 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. Individuals may receive advance approval for additional time to speak if requests for

11
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additional time to speak are received by email or delivery to the Commission office
by the Late 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.

c. Anindividual requiring an interpreter is entitled to at least twice the allotted time
pursuant to Government Code Section 11125.7(c).

d. An individual may receive additional time to speak to an agenda item at the request
of any commissioner.

5. If you are presenting handouts/written material to the Commission at the meeting, please
provide ten (10) copies to the designated staff member just prior to speaking.

12



Item No. 2
STAFF SUMMARY FOR OCTOBER 9-10, 2019

2. GENERAL PUBLIC COMMENT (DAY 1)

Today’s Item Information Action O

Receive public comments, petitions for regulation change, and requests for non-regulatory
actions for items not on the agenda.

Summary of Previous/Future Actions

e Today’s receipt of requests and comments Oct 9-10, 2019; Valley Center
e Consider granting, denying or referring requests Dec 11-12, 2019; Sacramento

Background

This agenda item is primarily to provide the public an opportunity to address FGC on topics not
on the agenda. Staff also includes written materials and comments received prior to the
meeting as exhibits in the meeting binder (if received by written comment deadline), or as late
comments at the meeting (if received by late comment deadline), for official FGC “receipt.”

Public comments are generally categorized into three types under general public comment:

(1) petitions for regulation change; (2) requests for non-regulatory action; and (3) informational-
only comments. Under the Bagley-Keene Open Meeting Act, FGC cannot discuss any matter
not included on the agenda, other than to schedule issues raised by the public for
consideration at future meetings. Thus, petitions for regulation change and non-regulatory
requests generally follow a two-meeting cycle (receipt and direction); FGC will determine the
outcome of the petitions for regulation change and non-regulatory requests received at today’s
meeting at the next in-person FGC meeting following staff evaluation (currently Dec 11-12,
2019).

As required by the Administrative Procedure Act, petitions for regulation change will be either
denied or granted and notice made of that determination. Action on petitions received at
previous meetings is scheduled under a separate agenda item titled “Petitions for regulation
change.” Action on non-regulatory requests received at previous meetings is scheduled under
a separate agenda item titled “Non-regulatory requests.”

Significant Public Comments

1. New petitions for regulation change are summarized in Exhibit 1, and the original
petitions are provided as exhibits 2-3.

2. No requests for non-regulatory action were received for this meeting.
3. Informational comments are provided as exhibits 4-11.

Recommendation

FGC staff: Consider whether any new future agenda items are needed to address issues that
are raised during public comment.

Exhibits
1. Summary of new petitions for requlation change received by Sep 26, 2019 at 5:00 p.m.

2. Petition #2019-019 AM 1: Remove Gila monster from the list of restricted species

Author: Craig Castleton 1



Item No. 2
STAFF SUMMARY FOR OCTOBER 9-10, 2019

3. Petition #2019-020: Increase bag and possession limits for recreational brown trout
within the Klamath-Trinity River Basin

4. Letter from Linda Adams, in support of the proposed approval of a permit for Trinity
Alps Resort’s continued use of a seasonal dam and swimming hole while the status of
foothill yellow-legged frog under the California Endangered Species Act is being
determined, received Jul 31, 2019; similar letter from C. Douglas Taylor supports the
resort’s continued use of the seasonal dam, received Aug 6, 2019

5. Email from Kathleen Roche, providing notice of intent to file a petition under the
federal Endangered Species Act to list and designate critical habitat for the Shasta
snow-wreath, received Aug 22, 2019

6. Email transmitting a news release from the National Park Service (NPS), providing
notice that NPS has approved a Management Plan for Developed Water Sources in
Mojave National Preserve, and highlighting the impact of this decision on desert
bighorn sheep, received Aug 23, 2019

7. Letter from Chairman Ryan Coonerty, Santa Cruz County Board of Supervisors, in
support of DFW’s work to study and propose a finalized low flow target for temporary
closures of recreational steelhead angling in Santa Cruz County waterways, received
Sep 3, 2019

8. Email from Nancy Dunn, concerning treatment of animals and the environment by
humans, received Sep 6, 2019

9. Email from Nick Buckley, expressing concern that wildlife management decisions are
being made by FGC based on politics as opposed to science, received Sep 10, 2019

10. Letter from Steve Boero, owner of Triple B Ranch, providing notice of withdrawal from
DFW’s Private Lands Management Program, received Sep 11, 2019

11. Email from Brett Bunge, expressing concern over the statewide lead ammunition ban
and difficulty in finding certain ammunition, received Sep 18, 2019

Motion/Direction (N/A)

Author: Craig Castleton 2



Item No. 3
STAFF SUMMARY FOR OCTOBER 9-10, 2019

3. FOOTHILL YELLOW-LEGGED FROG (CONSENT)

Today’s Item Information Action O

Receive DFW’s status review report on the petition from Center for Biological Diversity to list
foothill yellow-legged frog (Rana boylii) as threatened under the California Endangered Species
Act.

Summary of Previous/Future Actions

¢ Receive petition Dec 14, 2016

e FGC transmits petition to DFW Dec 22, 2016

e Publish notice of receipt of petition Jan 20, 2017

e Received evaluation and recommendation Apr 26-27, 2017; Van Nuys

e FGC determined listing may be warranted Jun 21-22, 2017; Smith River

e Approved DFW’s request for 6-month extension Jun 20-21, 2018; Sacramento

e Today receive DFW status review report Oct 9-10, 2019; Valley Center

e Determine if listing is warranted Dec 11-12, 2019; Sacramento
Background

On Dec 14, 2016, FGC received a petition from the Center for Biological Diversity to list foothill
yellow-legged frog as a threatened species under the California Endangered Species Act. On
Jun 21, 2017, FGC designated foothill yellow-legged frog as a candidate species, commencing
DFW'’s review of the status of the species as required by Fish and Game Code Section 2074.6.
In Jun 2018, FGC approved DFW’s request for a six-month extension of time to complete its
review.

DFW has completed its review and submitted its status review report to FGC (exhibits 1 and
2). The report represents DFW’s final written review of the status of foothill yellow-legged frog
and is based upon the best scientific information available to DFW.

In addition to evaluating the petitioned action to list the species as threatened or endangered,
DFW evaluated whether listing the species was warranted for six unique genetic clades (a
clade being a group of organisms that consist of a common ancestor and all its lineal
descendants). The status review contains DFW’s recommendation that listing the foothill
yellow-legged frog is warranted at this time for five of the six genetic clades, with three specific
recommendations:

o List the Feather River and Northeast/Northern Sierra clades as threatened;

o List the East/Southern Sierra, West/Central Coast, and Southwest/South Coast clades as
endangered,;

e Do not list the Northernwest/North Coast clade; listing is not warranted at this time.

Fish and Game Code Section 2075 requires FGC to receive DFW’s recommendation, and to
schedule final consideration of the petition at its next available meeting. Based on this, FGC

Author: Sheri Tiemann 1



Item No. 3
STAFF SUMMARY FOR OCTOBER 9-10, 2019

could consider the petition, DFW's written evaluation and status review report, written and oral
comments received, and the remainder of the administrative record, to determine if listing is
warranted at its Dec 11-12, 2019 meeting in Sacramento. Findings would be adopted at a
future meeting.

Significant Public Comments (N/A)
Recommendation (N/A)

Exhibits

1.  DFW memo transmitting status review report, received Oct 1, 2019
2. DFW status review report, dated Sep 20, 2019

Motion/Direction (N/A)

Author: Sheri Tiemann 2



ltem No. 4A
STAFF SUMMARY FOR OCTOBER 9-10, 2019

4A. EXECUTIVE DIRECTOR’S REPORT - STAFF REPORT

Today’s Item Information Action O

Receive the executive director’s staff report.
Summary of Previous/Future Actions (N/A)
Background

Staffing Update

At its Sep 3 teleconference meeting, FGC unanimously chose Melissa Miller-Henson as its
new executive director. Melissa brings a wealth of experience having served in various
capacities at FGC, most recently as acting executive director since Sep 2018. Recruitment
efforts for a deputy executive director are underway, with a month-long recruitment period
expected to close in early Nov. FGC’s marine advisor Susan Ashcraft continues to serve as
acting deputy executive director, with Elizabeth Pope on loan from DFW’s Marine Region as
acting marine advisor. And, for the new tribal advisor and tribal liaison, staff is working with
DFW to determine the most appropriate classification and then can begin a recruitment
process to fill the position.

After receiving over 150 applications for a seasonal clerk, staff extended an offer to lan
Williams; his first day was Oct 1. lan received his associate’s degree from Chabot College in
2017 and plans to continue his education. Following a brief orientation, lan will assist with
meeting preparation, general reception needs, and administrative tasks.

Exhibit 1 provides an overview of FGC staff time allocation across eight focal areas, and
highlights key activities of interest since the Aug FGC meeting.

New Resources Building

Construction of the state’s new California Natural Resources building in Sacramento reached a
milestone recently with placement of the final construction beam on the 22-story building.
Construction is expected to continue through 2020, with expected move-in to begin in mid-
2021. Secretary for Resources Wade Crowfoot invited the directors of departments, boards,
commissions and conservancies that are administratively linked to the agency, including
FGC'’s executive director, for a tour of the construction site and model office space in late Sep.
The 900,000 square-foot building is designed to provide natural light through an open floor
plan with few private offices. The building will also have ample meeting space, including a
state-of-the-art 300-seat auditorium.

Paper-to-Digital Conversion Project

In preparation for the move to the new building, the California Natural Resources Agency has
launched an initiative to convert most paper records to a digital format for all the offices moving
to the new building. Workshops are currently underway to develop and share the plan of action.
FGC has an abundance of important historical documents (including many years of meeting
minutes), so this project will take considerable planning and personnel time. Staff plans to take
full advantage of any resources made available.

Author: David Thesell 1
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Significant Public Comments (N/A)

Recommendation (N/A)

Exhibits
1.  Staff Report on Staff Time Allocation and Activities, dated Sep 30, 2019

Motion/Direction (N/A)
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4B. EXECUTIVE DIRECTOR’S REPORT - LEGISLATIVE REPORT

Today’s Item Information [ Action X
Review and discuss legislation and federal regulatory notices of interest and provide staff
direction on potential actions.

Summary of Previous/Future Actions (N/A)

Background

FGC staff has prepared a list of state and federal legislation that may affect FGC’s resources
and workload or be of interest (below). DFW has provided a report on state bills it has
identified as being of interest, including the current status of each (Exhibit 1).

Today is an opportunity for FGC to provide direction to staff concerning proposed legislation
and regulatory actions. At any meeting, FGC may direct staff to provide information to or share
concerns with bill authors or regulatory agencies. FGC members may also take positions on
bills at the same meeting an update is provided.

State Legislation

Legislative Calendar Highlights for 2019-2020

e Last day for any bill to pass. Interim recess began upon Sep 13, 2019
adjournment
e Last day for Governor to sign or veto bills passed by the Oct 13, 2019

legislature on or before Sep 13 and in the Governor’'s
possession after Sep 13

e Statutes take effect Jan 1, 2020
e Legislature reconvenes Jan 6, 2020

Bills Introduced during the 2019-2020 Session

A number of the state bills identified in DFW’s report (Exhibit 1) may affect FGC’s resources
and workload or are potentially of interest; listed below are those assembly bills (AB) or
sentate bills (SB) that have been vetoed or chaptered, or are enrolled and awaiting Governor
Newsom'’s signature.

e AB 44 (Friedman) Fur products: prohibition (Enrolled)

e AB 273 (Gonzalez) Fur-bearing and nongame mammals: recreational and commercial
fur trapping: prohibition (Chaptered)

e AB 454 (Kalra) Migratory birds: California Migratory Bird Protection Act (Chaptered)
e AB 834 (Quirk) Freshwater and Estuarine Harmful Algal Bloom Program (Chaptered)

e AB 1254 (Kamlager-Dove) Bobcats: take prohibition: hunting season: management plan
(Enrolled)

e AB 1260 (Maienschein) Endangered wildlife (Enrolled)

Author. Melissa Miller-Henson and Craig Castleton 1
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SB 1 (Atkins) California Environmental, Public Health, and Workers Defense Act of
2019 (Vetoed)

SB 62 (Dodd) Endangered species: accidental take associated with routine and ongoing
agricultural activities: state safe harbor agreements (Chaptered)

SB 262 (McGuire) Commercial fishing: landing fees: sea cucumbers (Enrolled)
SB 307 (Roth) Water conveyance: use of facility with unused capacity (Chaptered)

SB 395 (Archuleta) Wild game mammals: accidental taking and possession of wildlife:
collision with a vehicle: wildlife salvage permits (Enrolled)

Other state bills not in Exhibit 1 that commissioners requested be included for discussion
purposes:

SB 54 (Allen) Solid waste: packaging and products. Introduced 12/11/2018. Status: Asm
Committee on Natural Resources: Read second time. Ordered to third reading.

AB 1080 (Gonzalez) Solid waste: packaging and products. Introduced 02/21/2019.
Status: 09/14/19: Sen Committee on Environmental Quality: Measure returned to

Senate floor for consideration. Ordered to inactive file at the request of Senator
Bradford.

Summary: These two bills are identical. Would require the California Department of
Resources Recycling and Recovery (CalRecycle) to administer a regulatory program
concerning use of single-use packaging and single-use products by producers, retailers,
and wholesalers, and to finalize an implementation plan by January 1, 2023 and adopt
regulations to that effect before January 1, 2024. The bills would additionally require
CalRecycle to ensure that all single-use packaging and priority single-use products that
are manufactured on or after January 1, 2030 and offered for sale, sold, distributed or
imported in or into California are recyclable or compostable, and to achieve and
maintain a statewide 75% reduction of the waste generated from single-use packaging
and priority single-use products by January 1, 2030 (see Exhibits 2 and 3).

Federal Legislation

H.R. 30 (SAVES Act): Rep. Louie Gohmert (TX-1). Status: House — 02/05/2019.
Committeee on Natural Resources. Referred to the Subcommittee on Water, Oceans,
and Wildlife.

Summary: Limits the protection of endangered and threatened species to species that
are native to the United States, thus removing protection given to non-native species in
the United States that are listed as threatened or endangered.

H.R. 548 (FISH Act): Rep. Ken Calvert (CA-42). Status: House — 02/04/2019.
Committee on Natural Resources. Referred to the Subcommittee on Water, Oceans,
and Wildlife.

Summary: Amends the Endangered Species Act of 1973 to vest in the Secretary of the
Interior functions under that Act with respect to species of fish that spawn in fresh or
estuarine waters and migrate to ocean waters, and species of fish that spawn in ocean
waters and migrate to fresh waters.

Author. Melissa Miller-Henson, Craig Castleton and Susan Ashcraft 2
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e H.R. 1240 (Young Fishermen’s Development Act of 2019): Rep. Don Young (AK-At
Large). Status: House — 05/08/2019. House Natural Resources Subcommittee on
Water, Oceans, and Wildlife. Subcommittee hearings held.

Summary: Effort to preserve United States fishing heritage through a national program
dedicated to training and assisting the next generation of commercial fishermen.

e H.R. 3742 (Recovering America’s Wildlife Act (RAWA)): Rep. Debbie Dingell (MI-12).
Status: House — 07/29/2019. Committee on Natural Resources. Referred to the
Subcommittee on Water, Oceans, and Wildlife.

Summary: Amends the Pittman-Robertson Wildlife Restoration Act to make
supplemental funds available for management of fish and wildlife species of greatest
conservation need as determined by State fish and wildlife agencies, and for other
education and enforcement related purposes. The Secretary of the Treasury shall
annually transfer $1.3 billion to a fund established for the management and
implementation of wildlife and habitat conservation and restoration programs.

e S. 2092 (Modernizing the Pittman-Robertson Fund for Tomorrow's Needs Act): Senator
Jim Risch (ID). Status: Senate — 07/11/2019. Read twice and referred to the Committee
on Environment and Public Works.

Summary: Provides flexibility to state agencies to use Pittman-Robertson funds for the
recruitment, retention, and reactivation of hunters and recreational shooters. The bill
does not increase taxes or existing user fees, but would allow state fish and wildlife
agencies to use existing revenues in new ways. This legislation is identical to H.R. 877
that was introduced earlier this year by Representatives Austin Scott (GA), Mark
Veasey (TX), Debbie Dingell (Ml), and Richard Hudson (NC).

Federal Regulatory Notices and Other Actions

Federal scoping has been initiated for authorizing shallow-set longline gear for pelagic fishing
outside of the U.S. West Coast exclusive economic zone (EEZ).

e The Pacific Fishery Management Council (PFMC) is currently revisiting authrorization of
pelagic shallow-set longline fishing outside of the EEZ, commencing with a scoping
session scheduled for its Nov 14-20, 2019 meeting in Costa Mesa.

e Under the federal Highly Migratory Species Fishery Management Plan (FMP), shallow-set
longline gear, used to target swordfish, is prohibited based on the federal Endangered
Species Act (ESA) Section 7 consultation for the original FMP implementation. An FMP
amendment would be required to authorize this gear type while addressing concerns
associated with the current prohibition.

e Authorization was originally considered by PFMC in 2009, but it selected the no-action
alternative due to bycatch concerns.

e PFMC is reconsidering its 2009 position in light of current conditions, as discussed in Sep
2018 (exhibits 4-5); conditions include West Coast landings by Hawaii-permitted shallow-
set longline vessels. Vessels permitted under the Western PFMC'’s Pelagics Fishery
Ecosystem Plan are permitted to fish with shallow-set longline gear outside the west
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coast EEZ—both east and west of 150 W longtitude—and land those fish in West Coast
ports.

e Atthe Aug 2019 FGC meeting, stakeholders requested that FGC write a letter regarding
potential authorization of this gear.

e Inthe past, FGC has expressed concern about fishery gear types that have a high
bycatch level, notably of ESA species, while also expressing a desire to support more
sustainable commercial fishing in California and the United States and reduce the amount
of fish imported from other countries with less stringent resource protections.

Significant Public Comments

Two requests made in Aug during public comment were added to the agenda for consideration
at this meeting:

1. A stakeholder highlighted SB 54 and AB 1080 related to single-use plastics and
requested that FGC write a letter to Governor Newsom in support of signing SB 54
and AB 1080.

2. A stakeholder expressed concern over PFMC scoping for potential authorization of a
pelagic longline fishery outside of the EEZ, and asked FGC to write letter to PFMC.
The commenter suggested that the gear type is no longer appropriate to consider
outside the EEZ because of continued bycatch impacts.

Recommendation

FGC staff: Authorize the executive director to work with President Sklar to draft and send
comment letters to: (1) Governor Newsom and the bill authors of SB 54 and AB 1080
expressing conceptual support for the statutory language; and (2) PFMC regarding its
consideration of authorizing pelagic fishing using longline gear. Provide direction on the
content of the letters.

Exhibits

1. DFW legislative report, dated Sep 30, 2019

2. SB 54 as compared to today’s law, amended Sep 10, 2019

3. AB 1080 as compared to today’s law, amended Sep 9, 2019

4. PEMC’s draft Swordfish Management and Monitoring Plan (SMMP), Sep 2018
5. National Marine Fisheries Service report on the SMMP, Sep 2018

Motion/Direction

Moved by and seconded by that the Commission approves
delegating authority to its executive director to work with President Sklar to draft and send a
comment letter to Governor Newsom based on themes discussed today regarding support for
signing Senate Bill 54 and Assembly Bill 1080.

AND
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Moved by and seconded by that the Commission approves
delegating authority to its executive director to work with President Sklar to draft and send a
comment letter based on themes discussed today to the Pacific Fishery Management Council
regarding its consideration of authorizing pelagic fishing using longline gear.

Author. Melissa Miller-Henson, Craig Castleton and Susan Ashcraft



Item No. 5
STAFF SUMMARY FOR OCTOBER 9-10, 2019

5. TRIBAL COMMITTEE (TC)

Today’s Item Information [ Action X

Receive summary from the Oct 8, 2019 TC meeting and potentially adopt TC
recommendations. Receive update on TC work plan and draft timeline. Discuss and consider
approving new topics for TC review.

Summary of Previous/Future Actions

e Most recent TC meeting Oct 8, 2019; TC, Valley Center
¢ Today consider TC recommendations and Oct 9-10, 2019; Valley Center
potential new topics
e Next TC meeting Jan 17, 2020; TC, Los Angeles area
Background

TC Work Plan and Timeline

TC works under FGC direction to set and accomplish its work plan (Exhibit 1). The agenda for
the Oct 8 TC meeting (Exhibit 2) included five substantive items:

Discuss a co-management definition

Discuss potential commercial kelp and algae harvest regulation changes
Recommendation for DFW-managed lands regulations

Recommendation for changes to FGC meeting procedures regulations related to TC

5. Discuss potential topics for the annual FGC tribal planning meeting

LN =

In addition, TC received updates from FGC staff, FGC Marine and Wildlife resource
committees, and other state agencies, as well as updates on the effort to develop simplified
statewide inland sport fishing regulations.

During today’s agenda item, a verbal report will be provided about the Oct 8 TC meeting and
any resulting recommendations for FGC consideration.
TC Workgroup

As requested by TC and approved by FGC in Jun 2019, staff hosted a webinar/teleconference
with representatives of California tribes and tribal communities to further progress on
discussions around a co-management definition and potential commercial kelp and algae
harvest management regulation changes. A half-dozen representatives participated with staff.

New TC Topics
No new topics are proposed by staff at this time.

Significant Public Comments (N/A)

Recommendation
Consider recommendations developed on Oct 8, which will be presented verbally to FGC today.
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Exhibits

1. TC work plan, updated Sep 2019
2. Agenda for Oct 8, 2019 TC meeting

Motion/Direction
Moved by and seconded by that the Commission approves the
recommendations from the October 8, 2019 Tribal Committee meeting.

Author. Maggie McCann and Melissa Miller-Henson 2
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6. WILDLIFE RESOURCES COMMITTEE (WRC)

Today’s Item Information [ Action X

Receive summary from the Sep 10, 2019 WRC meeting and potentially approve WRC
recommendations. Receive update on WRC work plan and timeline. Discuss and potentially
approve new topics for WRC review.

Summary of Previous/Future Actions

e Most recent WRC meeting Sep 10, 2019; WRC, Santa Rosa

e Today consider WRC recommendations and Oct 9-10, 2019; Valley Center
potential new topics

¢ Next WRC meeting Jan 16, 2020; WRC, Los Angeles area

Background
WRC works under FGC direction to set and accomplish its work plan (Exhibit 2).

Meeting Summary
WRC met on Sep 10, 2019 and covered the following topics:

e Initial vetting for upland game bird hunting

e Review and recommendations for:
- mammal hunting,
- waterfowl hunting,
- Central Valley sport fishing, and
- Klamath River Basin sport fishing

e Update on simplification of statewide inland fishing regulations
e Update on bullfrogs and non-native turtle stakeholder engagement process

A written summary of the meeting is provided in Exhibit 1.

WRC Recommendations
Based on the meeting discussions, WRC has two recommendations for FGC consideration:

1. WRC recommends that FGC support the proposed regulation changes for mammal
hunting, waterfowl hunting, Central Valley sport fishing, and Klamath River Basin sport
fishing for the 2020-21 seasons, as recommended by DFW, and asked DFW to
consider a two-week extension to the Central Valley sport fishing season on the
Sacramento River.

2. WRC recommends that FGC schedule a special WRC meeting in Mar 2020, with a date
to be determined, focused on simplification of statewide inland fishing regulations
proposals.

Significant Public Comments (N/A)
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Recommendation
FGC staff: Approve committee recommendations as described.

Exhibits
1.  Summary of Sep 10, 2019 WRC meeting
2. WRC work plan, updated Sep 30, 2019

Motion/Direction

Moved by and seconded by that the Commission approves the
recommendations from the Sep 10, 2019 Wildlife Resources Committee meeting.

OR

Moved by and seconded by that the Commission approves the
recommendations from the Sep 10, 2019 Wildlife Resources Committee meeting, except for

Author: Ari Cornman 2
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7. POSSESSION OF NONGAME ANIMALS (NUTRIA)

Today’s Item Information Action O

Discuss proposed changes to possession of nongame animal regulations, in order to exclude
nutria from the list of nongame animals that can be possessed alive with a special permit.

Summary of Previous/Future Actions

¢ Notice hearing Aug 7-8, 2019; Sacramento

e Today’s discussion hearing Oct 9-10, 2019; Valley Center

e Adoption hearing Dec 11-12, 2019; Sacramento
Background

Nutria (Myocastor coypus) is a mammal of the order Rodentia; subsection 671(c)(2)(J)
designates all rodents (with certain exceptions), including nutria, as “detrimental animals.”
Nutria are semi-aquatic rodents native to South America and are a highly destructive, invasive
species. The detrimental impacts caused by nutria include harm to the State’s wildlife, wetland
habitats, waterways, water supplies, water conveyance and flood protection infrastructure, and
agriculture. Since early 2017, DFW has been planning and implementing eradication efforts
with multiple partners in response to the discovery of a pregnant nutria in a managed wetland
in the San Joaquin Valley.

Under current law, possession of live nutria can be authorized by DFW under a restricted
species permit. DFW has identified that, in addition to eradication efforts already underway,
banning the possession of any live nutria is necessary to help prevent new introductions of nutria
in the state. The proposed regulation (exhibits 1 and 2) would amend Section 473 to make
possession of live nutria unlawful and authorize DFW to deny any application for the possession
of live nutria (see Exhibit 5).

Significant Public Comments (N/A)
Recommendation (N/A)

Exhibits
1.  DFW memo transmitting initial statement of reasons (ISOR), received Jul 11, 2019
2. ISOR
3. Notice of exemption
4. Economic and fiscal impact statement (Std. 399)
5. DFW presentation from Aug 7, 2019 notice hearing

Motion/Direction (N/A)
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8. ITEMS OF INTEREST FROM PREVIOUS MEETINGS (WILDLIFE AND INLAND
FISHERIES)

Today’s Item Information X Action [

This is a standing agenda item to provide FGC with updates on items of interest from previous
meetings. For this meeting: Update on stakeholder discussions related to FGC’s draft Delta
Fisheries Management Policy and existing Striped Bass Policy.

Summary of Previous/Future Actions
e Delta Fisheries Forum May 24, 2017; Sacramento
e WRC vetting of draft policy Sep 2018 — May 2019

e FGC accepted WRC recommendation to schedule Jun 12-13, 2019; Redding
e Discussion of draft policy and potential adoption Aug 7-8, 2019; Sacramento
e Today’s update Oct 9-10, 2019; Valley Center

e Discussion of revised draft policy and potential Dec 11-12, 2019; Sacramento
changes to existing policy

Background

This item is an opportunity for staff to provide follow-up information on wildlife and inland
fisheries topics previously before FGC.

At its Aug 2019 meeting, FGC received a revised draft Delta Fisheries Management Policy for
discussion and potential adoption; see Exhibit 1 for further background. Following extensive
public comment at the meeting, FGC accepted a staff recommendation to postpone discussion
of the draft policy until the Dec 2019 meeting, in order to continue stakeholder discussions with
FGC staff and DFW regarding both the draft policy and existing FGC Striped Bass Policy, and
to invite a broader array of participants. FGC requested that staff provide at the Oct 2019 FGC
meeting an update on the progress of stakeholder discussions on revising the draft policies.

To facilitate broader stakeholder input, staff scheduled a meeting for Sep 30 in Sacramento
and publicized it through the FGC listserv (Exhibit 2); nine representatives participated from
various organizations representing fishing and water interests. At today’s meeting, staff will

report on outcomes of the Sep 30 meeting and progress in developing draft revised policies.

Significant Public Comments (N/A)
Recommendation (N/A)

Exhibits

1.  Staff summary from Aug 7-8 2019 FGC meeting, for background purposes only

2. FGC staff email invitation to stakeholders for Sep 30 Delta Fisheries Management
Policy meeting, sent Sep 26, 2019

Motion/Direction (N/A)
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9. WILDLIFE AND INLAND FISHERIES PETITIONS FOR REGULATION CHANGE

Today’s Item Information [J Action X

This is a standing agenda item for FGC to act on regulation petitions from the public that are
related to wildlife and inland fisheries issues. For this meeting:

(A) Action on petitions for regulation change received at the Aug 2019 meeting
(B) Pending regulation petitions referred to FGC staff and DFW for review — none
scheduled

Summary of Previous/Future Actions

(A)
e Receive petitions Aug 7-8, 2019; Sacramento
e Today’s actions on petitions Oct 9-10, 2019; Valley Center
(B)
N/A
Background

Pursuant to Section 662, any request for FGC to adopt, amend, or repeal a regulation must be
submitted on form FGC 1, “Petition to the California Fish and Game Commission for
Regulation Change” (Section 662, Title 14). Petitions received at an FGC meeting are
scheduled for consideration at the next business meeting under (A), unless the petition is
rejected under 10-day staff review as prescribed in subsection 662(b). A petition may be (1)
denied, (2) granted, or (3) referred to committee, staff or DFW for further evaluation or
information-gathering. Referred petitions are scheduled for action under (B) once the
evaluation is completed and a recommendation made.

(A) Petitions for regulation change

Four petitions received at the Aug meeting are scheduled for action:

I.  Petition #2019- 013: Authorize falconers and raptor propagators to receive non-
releasable raptors from rehabilitation facilities (Exhibit A2)

II.  Petition #2019-016 AM 1: Authorize spring bear hunting (Exhibit A3)

lll.  Petition #2019-017 AM 1: Establish an open archery season for bear and deer
hunting in Marble Mountain and Trinity Alps wilderness areas (Exhibit A4)

IV.  Petition #2019-018: Exempt ferrets from the list of restricted species (Exhibit A5)

Staff recommendations and rationales are provided in Exhibit A1. See Exhibit A6 for
background on the staff recommendation for Petition #2019-018.

(B) Pending regulation petitions. This is an opportunity for staff to provide a recommendation
on petitions previously referred by FGC to staff, DFW, or a committee for review.

No pending regulation petitions are scheduled for action at this meeting.
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Significant Public Comments

1.

2.

One comment on Petition #2019-016 (spring bear hunting) was received, in support of
a spring bear hunt as proposed in the petition (Exhibit A7).

Several comments on Petition #2019-018 (ferrets) were received with the following
perspectives:

a. The executive director of United California Ferret Alliance states that Petition
#2019-018 comes from a separate, independent organization. She recounts her
organization’s efforts to pursue legislation to legalize ferrets as pets (Exhibit A8).

b. Several ferret organizations and individual commenters in support of the petition
state that ferrets are domesticated and provide substantiating information, links
to websites, and journal articles in support of that view (exhibits A9-A14); dispute
that ferrets cause environmental damage (Exhibit A15); and urge FGC to base its
decisions on sound science (Exhibit A16).

c. Commenters sent 199 additional emails in support of the petition, stating that
domestic ferrets are not wild animals (see Exhibit A17 for a sample email).

Recommendation
(A) FGC staff: Adopt staff recommendations as reflected in Exhibit A1.

Exhibits

Al.

A2.
A3.
A4.
AS5.
AG.

A7.
A8.
A9.

A10
A11
A12
A13

A14.

A15
A16
A17

Table of petitions and staff recommendations received at Aug 2019 FGC meeting,
revised Sep 27, 2019

Petition #2019- 013, received Jun 10, 2019

Petition #2019-016 AM 1, received Jul 31, 2019

Petition #2019-017 AM 1, received Jul 31, 2019

Petition #2019-018, received Jul 10, 2019

FGC memo regarding considerations for ferret legalization, associated with Petition

#2016-008, dated Oct 10, 2016 (provided for background purposes)
Email from Gary Ward, received Sep 24, 2019

Email from Megan Mitchell, United California Ferret Alliance, received Jul 11, 2019

Email from the World Ferret Union and the World Ferret Information Centre, received

Sep 16, 2019

. Email from Karl A. Swartz, received Sep 8, 2019

. Email from Kathleen Dodson, received Sep 9, 2019
. Email from Josh Hall, received Sep 6, 2019

. Email from Donna Ferreira, received Sep 23, 2019
Email from Mishele Barker, received Sep 25, 2019

. Email from Monica Hail, received Sep 17, 2019
. Email from Rene Gandolfi, received Sep 23, 2019
. Sample email, from Juliana Lenny, received Sep 8, 2019
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Motion/Direction

Moved by and seconded by that the Commission adopts the
staff recommendations as reflected in Exhibit A1.

OR

Moved by and seconded by that the Commission adopts the
staff recommendations as reflected in Exhibit A1, except for Petition # for which the
action is
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10. WILDLIFE AND INLAND FISHERIES NON-REGULATORY REQUESTS

Today’s Item Information [ Action X

This is a standing agenda item for FGC to act on non-regulatory requests from the public that
concern wildlife and inland fisheries. For this meeting:

(A) Action on non-regulatory requests received for the Aug 2019 meeting

(B) Update on pending non-regulatory requests referred to FGC staff or DFW for review —
none scheduled

Summary of Previous/Future Actions

(A)

e FGC receipt of requests Aug 7-8, 2019; Sacramento

e Today’s action on requests Oct 9-10, 2019; Valley Center
(B)

N/A
Background

FGC provides direction regarding requests from the public received by mail and email and
during general public comment at the previous FGC meeting. Public requests for non-regulatory
action follow a two-meeting cycle to ensure proper review and consideration.

(A) Non-regulatory requests. Non-regulatory requests scheduled for consideration today
were received at the Aug 2019 meeting in one of three ways: (1) submitted by the
comment deadline and published as tables in the meeting binder, (2) submitted by the
late comment deadline and delivered at the meeting, or (3) received during public
comment.

Today, five non-regulatory requests received at the Aug 2019 meeting are scheduled for
action. Exhibit A1 summarizes and contains staff recommendations for each request, and
one original written request is provided as Exhibit A2.

(B) Pending non-regulatory requests. This item is an opportunity for staff to provide a
recommendation on non-regulatory requests that were scheduled for action at a previous
meeting and referred by FGC to staff or DFW for further review.

There are no pending non-regulatory requests for today.
Significant Public Comments (N/A)

Recommendation
FGC staff: Adopt staff recommendations for Aug 2019 non-regulatory requests (Exhibit A1).

Exhibits

1. List of non-requlatory requests and staff recommendations for requests received
through Aug 7, 2019, dated Sep 30, 2019
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2. Email from Danny Offer, Platinum Advisors, on behalf of Chairman Curt Hagman, San
Bernardino County Board of Supervisors, received Aug 7, 2019

Motion/Direction

(A) Moved by and seconded by that the Commission adopts
the staff recommendations for actions on August 2019 non-regulatory requests.
OR
Moved by and seconded by that the Commission adopts the
staff recommendations for actions on August 2019 non-regulatory requests, except for
item(s) for which the action is
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11. STRATEGIC PLANNING

Today’s Item Information Action O

This is a standing agenda item for 2018-19 FGC meetings as FGC develops a new strategic
plan. Staff will provide an update on current progress.

Summary of Previous/Future Actions (N/A)

¢ Adopted mission, vision, and core values Dec 12-13, 2018; Oceanside

¢ Received updates on second phase Feb, Apr, Jun 2019; various

e Discussed seven key questions Aug 7-8, 2019; Sacramento

e Today’s update Oct 9-10, 2019; Valley Center

e Discuss potential goals and objectives Dec 11-12, 2019; Sacramento
Background

In anticipation of FGC’s upcoming 150-year anniversary in 2020, a strategic planning process
was initiated in early 2018 (Exhibit 1 provides additional background). In the first of a three-
phase process, FGC reassessed its mission and vision, and developed a set of core values, in
concert with staff and stakeholders. Adopted in Dec 2018, the revised mission, vision, and new
core values (Exhibit 2) are serving to guide a forward-thinking update to the strategic plan.

In Jun 2019, staff reported that the second phase of the planning process was ramping up, to
consist primarily of data gathering and synthesis with staff, stakeholders and commissioners.
The Aug 2019 FGC discussion was held in a workshop format so that commissioners, staff,
and stakeholders could have a direct dialogue about several key questions related to FGC’s
performance and priorities (Exhibit 3).

After the Aug discussion, staff finalized an online survey designed to solicit broader input on
key questions, which will be sent to a randomly selected subset of FGC’s mailing lists; the
survey commences Oct 4 and will be available through Oct 20. Staff is currently scheduling in-
depth interviews with individual commissioners, leadership from DFW and other sister
agencies, and non-governmental organization representatives.

The information gathered during this phase will be analyzed and used to help guide
development of draft goals and objectives for FGC consideration. In anticipation of this
process, staff has prepared a document that provides samples of goals and objectives from
strategic plans of other fish and game commissions in the United States as well as the U.S.
Fish and Wildlife Service; in some cases, there is not a separate fish and game commission
from the state’s wildlife management agency (Exhibit 4). FGC is scheduled to review and
discuss possible goals and objectives at its Dec 2019 meeting.

Significant Public Comments (N/A)

Recommendation (N/A)
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Exhibits
1.  Staff summary from Agenda ltem 17, Strategic Planning, Aug 22-23, 2018 (for
background only)
2. FGC mission, vision and core values, adopted Dec 13, 2018

3. Staff summary from Agenda Item 15, Strategic Planning, Aug 7-8, 2019 (for
background only)

4. Samples of strategic plan goals and objectives from other states (to be presented
during meeting)

Motion/Direction (N/A)
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12. DEPARTMENT INFORMATIONAL ITEMS (WILDLIFE AND INLAND FISHERIES)

Today’s Item Information Action O

This is a standing agenda item to receive and discuss informational updates from DFW.
(A) Director’s report
(B) Law Enforcement Division
(C) Wildlife and Fisheries Division and Ecosystem Conservation Division

Summary of Previous/Future Actions (N/A)

Background

Verbal reports on items of interest since the last FGC meeting are expected at the meeting for
items (A) through (C). DFW news releases of particular interest are provided as exhibits B1 and
C1-C3.

Significant Public Comments (N/A)

Recommendation (N/A)

Exhibits

B1. DFW news release: CDFW and Partners Remove lllegal Cannabis Grows Near
Sensitive Wildlife Habitat in Trinity and Shasta Counties, Sep 19, 2019

C1. DFW news release: CDFW Steps in to Protect Animals at Wildlife Waystation, Aug 13,
2019

C2. DFW news release: CDFW Expands Statewide Sampling for Chronic Wasting Disease
[in deer and elk herds], Sep 19, 2019

C3. DFW news release: Paiute Cutthroat Trout Reintroduced to Native Habitat in High
Sierra Wilderness, Sep 23, 2019

Motion/Direction (N/A)
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13A. ADMINISTRATIVE ITEMS - NEXT MEETING

Today’s Item Information O Action X

This is a standing agenda item to review logistics and approve draft agenda items for the next
FGC meeting and consider any changes to meeting dates or locations.

Summary of Previous/Future Actions (N/A)

Background

The next FGC meeting is scheduled for Dec 11-12, 2019 in Sacramento. Staff does not
anticipate any special logistics for this meeting.

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

FGC staff would also like to highlight the possibility of a field trip to view a grunion run in
southern California in conjunction with the Jun 2020 FGC meeting.

Significant Public Comments (N/A)

Recommendation
FGC staff: Approve potential agenda items for the Dec 11-12, 2019 FGC meeting.

Exhibits
1. Potential agenda items for the Dec 11-12, 2019 FGC meeting

Motion/Direction

Moved by and seconded by that the Commission approves
the agenda items for the December 11-12, 2019 Commission meeting, as amended at this
meeting.
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13B. ADMINISTRATIVE ITEMS - RULEMAKING TIMETABLE

Today’s Item Information [ Action X

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

Summary of Previous/Future Actions

e FGC approved changes to rulemaking timetable Aug 7-8, 2019; Sacramento

e Today consider approving proposed changes Oct 9-10, 2019; Valley Center
to the rulemaking timetable

Background

FGC maintains a perpetual timetable for anticipated regulatory actions. At each FGC meeting,
staff provides the latest approved timetable with requests for changes from FGC staff and/or
DFW (Exhibit 1) highlighted in bolded and underlined blue text (Exhibit 2).

FGC staff made two changes:

e To assist in tracking consideration of granted petitions for regulation changes, FGC staff
made an administrative change to the rulemaking timetable to include granted petition
numbers where the petitions are expected to be considered.

e The proposed special WRC meeting for Mar 2020, recommended by WRC under
Agenda ltem 6 for this meeting, is reflected with the exact date to be determined.

DFW makes three requests:

e Move Simplification of Statewide Inland Fishing Regulations from TBD to scheduled
dates, with final WRC review and recommendation in Mar 2020 (if approved under
Agenda ltem 6) and rulemaking notice in Jun 2020, discussion in Aug 2020, and
adoption in Oct 2020.

e Move up extensions of the current Klamath River Basin 2084 Emergency rulemaking,
which is set to expire on Dec 24, 2019, with the first 90-day extension scheduled for
Dec 2019 and a second 90-day extension scheduled for Feb 2020. At the same time,
DFW is preparing to submit a full Klamath River Basin 2084 regular rulemaking to
implement a certificate of compliance; DFW proposes to schedule this for notice in Dec
2019, discussion in Feb 2020, and adoption in Apr 2020. The proposed actions will
ensure continuous coverage under emergency regulations until the regular rulemaking
is completed and approved.

¢ Remove Upland Game Bird regulations from the calendar for 2020 since there are no
proposed changes for that year.

Significant Public Comments (N/A)
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Recommendation

FGC staff: Adopt proposed changes to the timetable for anticipated regulatory actions (Exhibit
2) and provide direction on scheduling any rulemaking changes identified during the meeting.

Exhibits
1. DFW memo, received Sep 26, 2019
2. Proposed timetable for anticipated regulatory actions, dated Sep 30, 2019

Motion/Direction

Moved by and seconded by that the Commission approves the
proposed changes to the rulemaking timetable as discussed today.

Author: Jon Snellstrom 2
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13C. ADMINISTRATIVE ITEMS - NEW BUSINESS

Today’s Item Information Action O

This is a standing agenda item to allow Commissioners to bring new items of business to FGC.
Summary of Previous/Future Actions (N/A)

Background (N/A)

Significant Public Comments (N/A)

Recommendation (N/A)

Exhibits (N/A)

Motion/Direction (N/A)
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14. GENERAL PUBLIC COMMENT (DAY 2)

Today’s Item Information Action O

Receive public comments, petitions for regulation change, and requests for non-regulatory
actions for items not on the agenda.

Summary of Previous/Future Actions

e Today’s receipt of requests and comments Oct 9-10, 2019; Valley Center
e Consider granting, denying or referring Dec 11-12, 2019; Sacramento
Background

This agenda item is primarily to provide the public an opportunity to address FGC on topics not
on the agenda. Staff also includes written materials and comments received prior to the
meeting as exhibits in the meeting binder (if received by written comment deadline), or as late
comments at the meeting (if received by late comment deadline), for official FGC “receipt.”

Public comments are generally categorized into three types under general public comment:

(1) petitions for regulation change; (2) requests for non-regulatory action; and (3) informational-
only comments. Under the Bagley-Keene Open Meeting Act, FGC cannot discuss any matter
not included on the agenda, other than to schedule issues raised by the public for
consideration at future meetings. Thus, petitions for regulation change and non-regulatory
requests generally follow a two-meeting cycle (receipt and direction); FGC will determine the
outcome of the petitions for regulation change and non-regulatory requests received at today’s
meeting at the next in-person FGC meeting following staff evaluation (currently Dec 11-12,
2019).

As required by the Administrative Procedure Act, petitions for regulation change will be either
denied or granted and notice made of that determination. Action on petitions received at
previous meetings is scheduled under a separate agenda item titled “Petitions for regulation
change.” Action on non-regulatory requests received at previous meetings is scheduled under
a separate agenda item titled “Non-regulatory requests.”

Significant Public Comments

All written comments were summarized and provided as exhibits under Agenda ltem 2,
“General public comment for items not on agenda”.

Recommendation

FGC staff: Consider whether any new future agenda items are needed to address issues that
are raised during public comment.

Exhibits

See exhibits for Agenda Item 2.

Motion/Direction (N/A)
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15. MARINE RESOURCES COMMITTEE (MRC)

Today’s Item Information [ Action X

(A) Discuss and consider approving draft agenda topics for the next MRC meeting.
Consider approving new topics for MRC to address at a future meeting.

(B) Receive update on red abalone fishery management plan (FMP)

Summary of Previous/Future Actions

e Most recent MRC meeting Jul 11, 2019; MRC, Ventura

e Today consider approving draft MRC agenda topics Oct 9-10, 2019; Valley Center

e Next MRC meeting Nov 5, 2019; MRC, Sacramento
Background

(A) MRC Work Plan and Draft Timeline

FGC directs committee work. The updated work plan in Exhibit 1 includes topics and timelines
for items referred by FGC to MRC. Draft agenda topics proposed for the Nov 2019 MRC
meeting are:

e Update on implementing the 2018 MLMA master plan for fisheries (standing item)
e Red abalone FMP development update (standing item)

e Update and discussion on kelp and algae commercial harvest rulemaking

e Update on FGC’s Coastal Fishing Communities Project

e Discussion of whale and turtle protections in the management of Dungeness crab
fisheries

e Stakeholder informational presentation on aspects of State commercial fisheries
management not under FGC regulatory authority

New MRC Topics
No new topics have been identified at this time.

(B) Update on red abalone FMP

Although FMP development is a standing agenda item on the MRC work plan, the topic has
been of broad interest to FGC. As such, an update on public engagement and FMP
development will be provided at this meeting.

Significant Public Comments (N/A)

Recommendation
FGC staff: Approve the draft agenda topics for the Nov 2019 MRC meeting.

Exhibits
1.  Updated MRC work plan, dated Sep 30, 2019
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Motion/Direction

Moved by and seconded by that the Commission approves the draft
agenda topics for the Nov 2019 Marine Resources Committee meeting as proposed.

Author. Maggie McCann and Elizabeth Pope 2
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16. EXPERIMENTAL FISHING PERMIT PROGRAM (PHASE 1)

Today’s Item Information [ Action X

Discuss and consider adopting proposed changes to experimental fishing permit (EFP)
regulations, to allow for issuing EFPs to fishermen who were issued experimental gear permits
(EGPs) in 2018 for the box crab EGP program.

Summary of Previous/Future Actions

e FGC approves two-phase rulemaking approach Jun 12-13, 2019; Redding

e DFW update and MRC discussion Jul 11, 2019; MRC, Ventura

¢ Notice hearing Aug 7-8, 2019; Sacramento

e Today’s discussion/adoption hearing Oct 9-10, 2019; Valley Center
Background

In Aug 2019, FGC authorized publishing notice of proposed adoption of sections 90 and 704,
concerning the issuance of EFPs, as Phase 1 of a two-phase rulemaking process.

As described in greater detail within the staff summary for the Aug 2019 FGC meeting
(Exhibit 1), DFW currently administers an EGP program for the box crab fishery, in order to
research the potential for developing a new targeted fishery in California (hereinafter referred
to as the box crab experimental program). In Dec 2018, pursuant to Fish and Game Code
Section 8606 (2017), FGC approved eight EGPs associated with the box crab experimental
program for issuance by DFW; these eight permits will expire on Mar 31, 2020.

Fish and Game Code Section 8606 was repealed effective Jan 1, 2019, thus eliminating FGC’s
ability to renew or authorize any new EGPs. A new Fish and Game Code Section 1022 was
created, which provides for establishing an EFP program upon FGC adopting regulations. With
the repeal of Section 8606, and absent regulations implementing the new Section 1022, the
box crab experimental program cannot be continued beyond the Mar 31, 2020 expiration of the
existing permits.

Per the two-phase rulemaking approach approved by FGC in Jun 2019 (see Exhibit 1), this
Phase 1 rulemaking proposes a process for issuing EFPs pursuant to Fish and Game Code
Section 1022 only to fishermen approved by FGC in Dec 2018 for box crab EGPs. Adopting
the proposed regulations in this rulemaking (Phase 1) will ensure that the current box crab
experimental program can continue while a larger programmatic rulemaking (Phase 2) can be
developed with stakeholder engagement.

Proposed Regulations

The proposed regulations will add to Title 14 a new Chapter 5.6, Experimental Fishing Permit
Program, containing new Section 90, Issuance of Experimental Fishing Permits. The proposed
Section 90 will establish a process for FGC approval and DFW issuance of EFPs to those
applicants previously approved to receive a box crab EGP, and includes the following concepts:

e No more than eight valid EFPs will be issued at any one time.
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e An applicant shall submit a written request for an EFP at least 60 days prior to the
expiration date of their current EGP.

e FGC may establish standard terms applicable to all fishery participants.

e FGC may approve the adoption, amendment, or repeal of special conditions unique to the
experimental fishery set forth in Form DFW 1085 as it deems necessary for research and
the conservation and management of marine resources and the environment.

e DFW shall notify a permittee at least 30 days before recommending a change to the
special conditions of the EFP issued to that permittee.

e Access to future permits, if a fishery is developed, is not implied by participation in the
EFP program.

The proposed regulations will also add new Section 704, Experimental Fishing Permits; Fees
and Forms to Title 14, which will stipulate an annual box crab EFP fee of $4,487.75. Pursuant
to Fish and Game Code, subdivision 1022(g), FGC is authorized to charge a fee as necessary
to fully recover, but not exceed, all reasonable implementation and administrative costs of
DFW and FGC related to the EFP. A detailed discussion of these costs can be found in the
initial statement of reasons (ISOR; Exhibit 2) and economic and fiscal impact statement (Std
399; Exhibit 3).

Proposed Section 704 will also incorporate by reference the Experimental Fishing Permit
Terms and Conditions Form DFW 1085 (New 08/01/2019) (Exhibit 4), which identifies the
person(s) and vessel authorized to conduct activities under the EFP and specifies the standard
terms and special conditions to which EFP permit holders will be subject. The proposed
standard terms and special conditions are consistent with those used to issue the box crab
EGPs (Exhibit 5).

California Environmental Quality Act (CEQA)

A notice of exemption (Exhibit 6) has been drafted consistent with FGC staff's
recommendation to rely on two CEQA categorical exemptions (Class 6 and Class 7) for the
proposed regulation changes. Staff has reviewed all of the available information possessed by
FGC relevant to the issue, including the analysis and rationale presented in exhibits 6 and 7,
and does not believe that reliance on these categorical exemptions is precluded by the
exceptions set forth in CEQA Guidelines Section 15300.2.

Significant Public Comments

Two comments were received during the public comment period. DFW has provided a detailed
summary of and response to the individual comments and, for the reasons set forth in its
responses to public comments, does not believe that the comments received warrant changes
to the proposed regulations (Exhibit 8).

Recommendation

FGC staff: Rely on two CEQA categorical exemptions (Class 6 and Class 7) for the proposed
regulation changes and adopt the proposed regulation changes as recommended by DFW.

DFW: Adopt the proposed regulation changes as detailed in the ISOR.
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Exhibits
1.  Staff summary from Aug 7-8, 2019 FGC meeting (for background only)
2. ISOR
3. Economic and fiscal impact statement (Std. 399)
4. Proposed form DFW 1085, Experimental Fishing Permit Terms and Conditions
5. Box crab experimental gear permit terms and conditions, dated Dec 20, 2018 (for

background only)
Draft notice of exemption

7. DFW memo transmitting ISOR and providing overview of CEQA cateqgorical
exemptions, received Jul 22, 2019

8. DFW memo responding to public comments, received Sep 25, 2019
9. DFW presentation

o

Motion/Direction

Moved by and seconded by that the Commission has
determined, based on the record, that this approval is exempt from the California
Environmental Quality Act pursuant to the guidelines in sections 15306 and 15307, Title 14,
California Code of Regulations, and adopts the proposed regulations in Section 90 and Section
704, related to issuing experimental fishing permits.
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17. PACIFIC HERRING FISHERY MANAGEMENT PLAN

Today’s Item Information [ Action X

Discuss and potentially adopt a Pacific Herring Fishery Management Plan (FMP) and
California Environmental Quality Act (CEQA) documentation.

Summary of Previous/Future Actions

e DFW updates on FMP progress 2016-2017; MRC meetings

e DFW updates and MRC recommendation Jul 17, 2018; MRC, San Clemente

e FGC endorsed MRC recommendation Aug 22-23, 2018; Fortuna

e Updated on FMP progress Mar 20, 2019; MRC, Sacramento

e Received draft FMP Jun 12-13, 2019; Redding

e Discussed draft FMP Aug 7-8, 2019; Sacramento

e Potentially adopt FMP/CEQA document Oct 9-10, 2019; Valley Center
Background

The Marine Life Management Act (MLMA) requires that FMPs form the primary basis for
managing California’s marine fisheries (Section 7072 et seq., Fish and Game Code). Pursuant
to the mandates of MLMA, DFW has been developing the California Pacific Herring FMP
(Herring FMP) since 2016 with a collaborative working group of herring fleet leaders, staff from
conservation non-governmental organizations, and DFW. Exhibit 1 provides additional
background information.

FGC received the draft Herring FMP in Jun 2019, which commenced both a 45-day CEQA
public comment period that ran through Aug 1, 2019, and an FMP-specific comment period
that is open through FMP adoption. A public comment letter received in Jul 2019 alerted staff
that Appendix R was missing from the Jun draft Herring FMP; the missing appendix was
transmitted at the Aug FGC meeting, a notice of its inclusion was sent to all draft Herring FMP
commenters, and an updated draft Herring FMP was posted to FGC and DFW websites.

FGC directed staff to provide a copy of the draft Herring FMP to the California State
Legislature’s Joint Committee on Fisheries and Aquaculture for review prior to adoption, in
fulfillment of Fish and Game Code 7078(d) (Exhibit 2). The accompanying memo identifies
statutes proposed for repeal through adoption of the FMP, which establishes authority for FGC
to promulgate regulations pursuant to the FMP. No comments have been received from the
committee to date.

Today, DFW is requesting that FGC adopt the Oct 2019 Herring FMP as final and has
provided a memo and presentation to support the request (exhibits 3-5). The draft Herring
FMP has been updated to include Appendix S: Public Comments Received, Responses, and
Changes to the Draft California Pacific Herring Fishery Management Plan, which summarizes
public comments received by FGC during the public comment period, DFW responses, and
changes to the Herring FMP incorporated since Jun 2019.
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The Herring FMP serves as the functional equivalent of an environmental impact report under
CEQA, consistent with FGC’s Certified Regulatory Program, thus allowing FGC to comply with
CEQA when considering and adopting the Herring FMP. If the Herring FMP is adopted, FGC
will need to adopt implementing regulations, which will be considered under Agenda Item 18 —
Pacific Herring Regulations (this meeting).

Significant Public Comments

1. Oceana submitted a letter with 3,091 signatures supporting adopting the Herring FMP
and its implementing regulations (Exhibit 6).

2. The Environmental Action Committee of West Marin submitted a letter to reiterate its
previous comments supporting the Herring FMP, the updated proposed recreational
limit, and the management goals of the Herring FMP, and provided specific
recommendations for implementing regulations (Exhibit 7).

3. Additional comments received during the public comment period are summarized, with
responses from DFW, in Appendix S of the Oct 2019 Herring FMP (Exhibit 3).

Recommendation

FGC staff: Adopt the final draft Pacific Herring FMP as recommended by DFW.

DFW: Adopt the Oct 2019 Herring FMP with Appendix S: Public Comments received,
Responses, and Changes to the Draft California Pacific Herring Fishery Management Plan as
final.

Exhibits
1.  Staff summary for Agenda ltem 25, Jun 12-13, 2019 FGC meeting (for background
only)

2. Memo to Joint Committee on Fisheries and Aquaculture, dated Sep 12, 2019

3. Final draft Herring FMP, including Appendix S: Public Comments Received,
Responses, and Changes to the Draft California Pacific Herring Fishery Management
Plan, dated Oct 2019

DFW memo transmitting the final draft Herring FMP, received Sept 25, 2019
DFW Presentation
Letter and signatures from Oceana, received Sep 24, 2019

Email from Ashley Eagle-Gibbs, Environmental Action Committee of West Marin,
received Sep 26, 2019

S -

Motion/Direction

Moved by and seconded by that the Commission finds
the California Pacific Herring Fishery Management Plan as an environmental document
reflects the independent judgment of the Commission; adopts the document for purposes of
compliance with the California Environmental Quality Act; and adopts the final draft herring
fishery management plan as presented as Final California Pacific Herring Fishery
Management Plan consistent with the Marine Life Management Act.
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OR

Moved by and seconded by that the Commission finds
that the California Pacific Herring Fishery Management Plan as an environmental document
reflects the independent judgment of the Commission; adopts the document for purposes of
compliance with the California Environmental Quality Act; and adopts the final draft herring
Fishery Management Plan as presented as the Final California Pacific Herring Fishery
Management Plan consistent with the Marine Life Management Act with the following
modifications:
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18. PACIFIC HERRING REGULATIONS

Today’s Item Information O Action

Discuss and consider proposed changes to adopt new and amend existing regulations to
implement the California Pacific Herring Fishery Management Plan (Herring FMP).

Summary of Previous/Future Actions

e MRC vetting Jul 2016—Mar 2019

¢ Notice hearing Jun 12-13, 2019; Redding

e Discussion hearing Aug 7-8, 2019; Sacramento

e Today’s adoption hearing Oct 9-10, 2019; Valley Center
Background

The draft Herring FMP (see Agenda ltem 17, this meeting) initiates the process for
concurrently considering and adopting regulations to implement the Herring FMP under
authority established through the FMP; this includes revisions to current recreational and
commercial Pacific herring regulations (sections 27.60, 28.60, 163, 163.1, 163.5, 164 and 705)
and proposed new regulatory sections (Section 28.62; and Article 6, sections 55.00, 55.01 and
55.02). See the Jun 2019 FGC staff summary (Exhibit 3) for a more detailed background.

One of the significant proposed changes is new Section 28.62, related to recreational take of
herring; currently there are no limits. However, DFW has proposed a daily bag limit for
recreational take of herring in a range from 0-100 pounds; 100 pounds which is the equivalent of
two 5-gallon buckets (approximately 260 each bucket). Today, DFW will ask FGC to adopt a
recreational bag limit within the range (Exhibit 2).

At FGC’s Aug 2019 meeting, DFW notified FGC that the draft Herring FMP received in Jun was
missing one of its appendices, titled Appendix R: Harvest Control Rule Framework Development
and Guidance for Amending the Decision Tree. Appendix R was added to the proposed
rulemaking file in Aug, triggering a 15-day notice of availability pursuant to Government Code
11346.8. The notice was mailed to interested parties on Sep 5, 2019 and FGC staff has not
received any comments to date.

For today’s adoption hearing, DFW has identified two proposed changes that it considers to be
errors that can be addressed if FGC selects the “no change” alternative (Exhibit 11). In a memo
received Oct 1, 2019 (Exhibit 11), DFW requests that FGC select the “no change” alternative for
two subsections, 163.1(d) and 164(d)(1):

1. Subsection 163.1(d), related to net tending distance. Members of the commercial

industry members provided feedback to DFW and requested to retain the existing Title
14 language; the steering committee did not express opposition to the request.
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Noticed change:

(d) Net Tending. Permitted vessels shall be in the immediate proximity, not exceeding
one nautical mile, of any single gill net being fished.

No change alternative [original text moved from Section 163(f)(2)(A)]:

(d) Net tending. Permitted vessels shall be in the immediate proximity, not exceeding
three nautical miles, of any single gill net being fished. (Exhibit 11)

2. Subsection 164(d)(1), related to herring eggs on kelp gear type, including
gear allowances, proposed a rewording of the existing regulatory language
with the intent of clarifying the meaning; however, the change inadvertently
introduced an error and inconsistency related to the total number of allowable
lines and rafts.

Noticed change:

(1) Not more than two (2) rafts; or two (2) lines; or one (1) raft and one (1) line may be
used per permit.

No change alternative [original text moved from Section 164(j)(1)]:
(1) Not more than two (2) rafts and/or two (2) lines may be used per permit.

Finally, DFW has provided a detailed summary of and responses to individual comments
received during the 45-day public comment period; for the reasons set forth in its responses to
public comments, DFW does not believe the comments warrant changes to the regulations as
proposed (Exhibit 11).

California Environmental Quality Act (CEQA)

A notice of exemption (Exhibit 13) has been drafted consistent with FGC staff’'s recommendation
to rely on the statutory exemption in Fish and Game Code Section 7078(e), based on the
assumption that the Herring FMP will be adopted as an environmental impact report-equivalent
under Agenda Item 17 (this meeting), consistent with the Commission’s Certified Regulatory
Program. Pursuant to Fish and Game Code Section 7078(e), adopting regulations to implement
an FMP or FMP amendment shall not trigger an additional review process under CEQA.

Significant Public Comments

1.  Six commenters are opposed to the recreational daily bag limit as proposed and
request a higher bag limit. Commenters state that take by recreational fishermen is
minimal based on the amount of times spawning occurs; the majority of fishermen go
once or twice a year, and a low number of between 30-50 fishermen participate (see
exhibits 5 and 6). Commenter is not aware of recreational fishermen harvesting huge
quantities of herring for illicit commercial trade as stated in the initial statement of
reasons (Exhibit 10). Commenter has not seen scientific data indicating that
recreational take has an impact on the fishery (Exhibit 8). Commenters recommend at
least two 5-gallon buckets, or preferably four 5-gallon buckets (see Exhibit 9).
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2.  The Environmental Action Committee of West Marin recommends that the recreational
take of roe should be prohibited in Tomales Bay, due to the sensitive nature of the
eco-system and supports the Herring FMP’s maximum daily bag limit of two 5-gallon
buckets of Pacific herring (see Herring FMP Exhibit 17.7).

Recommendation

FGC staff: (1) Determine that a statutory exemption applies; and (2) Adopt the proposed
regulations as recommended by DFW, unless FGC wishes to select a higher recreational
take limit based on comments, in which case select within the 0-10 gallon range and adopt
remaining regulations as recommended by DFW.

DFW: Adopt a recreational take limit of 5 gallons, adopt the regulations as proposed, except
adopt the “No Change” Alternative for subsections 163.1(d) and 164(d).

Exhibits
1.  DFEW transmittal memo, received May 24, 2019
2. Initial statement of reasons

Staff summary for Agenda Item 26, Jun 12-13, 2019 FGC meeting (for background
only)

Draft economic and fiscal impact statement (std. 399)
EML from Kirk Lombard, received Jul 24, 2019
EML from anonymous stakeholder, received Aug 7, 2019

EML from Ashley Eagle-Gibbs, Environmental Action Committee of West Marin,
received Sep 26, 2019 (see Exhibit 17.7)

8. EML from Bradley Cain, received Jul 24, 2019

9. EML from Andrew Bland, received Jul 24, 2019

10. EML from John Vogel, received Jul 23, 2019

11. DFW memo and table with responses to public comments, received Oct 1, 2019
12. DFW presentation

13. Draft notice of exemption

w

No os

Motion/Direction

Moved by and seconded by that the Commission determines,
based on the record, that this approval is exempt from the California Environmental Quality Act
as being subject to the statutory exemption in Fish and Game Code Section 7078(e) and adopts
the proposed changes to Section 163 et al, related to the California Pacific Herring Fishery
Management Plan implementing regulations with the “No Change” alternatives for subsections
163.1(d) and 164(d).
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19. MALIBU OYSTER COMPANY STATE WATER BOTTOM LEASE - PUBLIC INTEREST

Today’s Item Information [ Action X

Determine whether a new state water bottom lease applied for by Malibu Oyster Company
offshore Malibu would be in the public interest.

Summary of Previous/Future Actions

¢ Receive new lease application Jun 12-13, 2019; Redding
e Today’s potential public interest finding Oct 9-10, 2019; Valley Center
e Consider approving lease TBD

Background

FGC has the authority to lease state water bottoms to any person for aquaculture (Section
15400, Fish and Game Code). Requirements for new lease applications and their consideration
by FGC are specified in Section 15403 et seq. of the Fish and Game Code.

New Lease Application

At its Jun 2019 meeting, FGC received an application from J.P. Garofalo and Nick Mercer of
Malibu Oyster Company (the applicant) to lease a new area covering 100 acres of state water
bottom off the Malibu coast. As detailed in the lease application, the proposed lease area is
located approximately one-half to one mile offshore from Malibu Pier in Malibu and its proposed
siting was selected by the applicant to avoid commercial shipping lanes, marine protected areas,
California halibut trawl grounds, areas of special biological significance, and leasable kelp beds,
to avoid competing uses (Exhibit 1).

The potential lease site would be used to culture shellfish and certain seaweed species. The
applicant proposes to culture seven species, of which the final four have not yet been
commercially cultivated in California state waters: Pacific oyster, Olympia oyster, Kumamoto
oyster, giant rock scallop, red sea urchin, giant kelp, and sugar kelp.

Public Interest Determination

Fish and Game Code sections 15400(a) and 15404 require that, prior to considering a new lease
application, FGC must find that the lease area applied for is available (i.e., not otherwise leased
or encumbered for other uses) and that the lease would be in the public interest.

To assist FGC in determining if the lease would be in the public interest, DFW has completed a
review of the application, has consulted with the California State Lands Commission to
determine that the area applied for is available, and has considered other potential uses for the
area in its review. DFW’s analysis and findings are provided in Exhibit 2.

Should FGC find that the lease would be in the public interest, staff will publish notice that FGC

is considering the lease as prescribed in Fish and Game Code Section 15404, DFW will initiate

tribal outreach and interagency coordination, and environmental review will be conducted by the
applicant prior to final FGC consideration of the lease application and public input (Exhibit 2).

Author. Elizabeth Pope 1
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Significant Public Comments

1. Alocal restaurant seafood distributor submitted a letter in support of the applicant and
its application for a state water bottom lease, citing that the applicant will increase
opportunity for access to locally raised products for distribution (Exhibit 4).

2. A commenter expressed concern that the proposed lease area is sited within Malibu’s
swell corridor, which is listed in the National Register of Historic Places, and thus poses
an incompatible use, is not in the public interest, and should not be considered in the
proposed area. Commenter offers to work with the applicant to find an alternative
location (Exhibit 4).

Recommendation

FGC staff: Approve DFW’s recommendation and direct staff to ensure that concerns expressed
over the siting of the lease area are explored through the CEQA and public review processes.

DFW: Based on the reasons identified within Exhibit 2, find that the area of the proposed new
state water bottom lease for shellfish and seaweed aquaculture is available for leasing and that
the lease would be in the public interest; and proceed with the next steps in public notice, tribal
outreach, interagency coordination, and environmental review.
Exhibits

1. Malibu Oyster Company application for new lease, received Apr 22, 2019

2. DFW memo, received Sep 16, 2019

3. Email from Randy Lovell, transmitting comment letter dated Aug 2, 2019 from Michael
King, King Seafood Company, as attachment, received Sep 10, 2019

4. Email from Michael Blum, Sea of Clouds, with attachment, received Sep 26, 2019

Motion/Direction

Moved by and seconded by that the Commission finds the
state water bottom lease area applied for by Malibu Oyster Company, for the purposes of
shellfish and seaweed aquaculture, is available for lease, and that the lease would be in the
public interest. Further, the Commission directs staff to initiate public notice pursuant to Section
15404 of the Fish and Game Code, and schedule for consideration the lease application
following tribal outreach and interagency review, and environmental review conducted by the
applicant.

OR

Moved by and seconded by that the Commission finds the
state water bottom lease area applied for by Malibu Oyster Company, for the purposes of
shellfish and seaweed aquaculture, is available for lease but leasing the area is not in the public
interest.

Author: Elizabeth Pope 2
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20. ITEMS OF INTEREST FROM PREVIOUS MEETINGS (MARINE)

Today’s Item Information Action O

This is a standing agenda item to provide FGC with updates on items of interest from previous
meetings. For this meeting: Update on domoic acid levels in razor clams in Humboldt and Del
Norte counties.

Summary of Previous/Future Actions

e Adopt emergency razor clam regulations Apr 25, 2016; teleconference

e Update on domoic acid levels Jun 22-23, 2016; Bakersfield

e Update on domoic acid levels Aug 22-23, 2018; Fortuna

e Today’s update on domoic acid levels Oct 9-10, 2019; Valley Center
Background

This item is an opportunity for staff to provide any follow-up information on marine topics
previously before FGC.

The recreational razor clam fishery has been closed since Apr 2016, when FGC adopted an
emergency closure in Humboldt and Del Norte counties. The closure was in response to
persistently high concentrations of domoic acid in clam meat and viscera, which led to a
closure recommendation from the California Office of Environmental Health Hazard
Assessment to protect human health.

Regular sampling has confirmed the continued persistence of high levels of domoic acid in
razor clam meat in Del Norte and Humboldt counties. The most recent samples, taken from
Clam Beach and Crescent Beach on Aug 3, 2019, indicate that concentrations have lowered
overall; however, some samples remain above the alert level of 20 parts per million (Exhibit 1).

Significant Public Comments (N/A)

Recommendation (N/A)

Exhibits

1. Email and sample results from Joe Christen, California Department of Public Health,
received Sep 4, 2019

Motion/Direction (N/A)

Author: Elizabeth Pope 1
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21. MARINE PETITIONS FOR REGULATION CHANGE

Today’s Item Information [ Action X

This is a standing agenda item for FGC to act on regulation petitions from the public that are
marine in nature. For this meeting:

(A)  Action on the petition for regulation change received at the Aug 2019 meeting
(B) Pending regulation petitions referred to FGC staff and DFW for review — none scheduled

Summary of Previous/Future Actions

(A)
e Receive petition Aug 7-8, 2019; Sacramento
e Today’s action on petition Oct 9-10, 2019; Valley Center
(B)
N/A
Background

Pursuant to Section 662, any request for FGC to adopt, amend, or repeal a regulation must be
submitted on form FGC 1, “Petition to the California Fish and Game Commission for Regulation
Change.” Petitions received at an FGC meeting are scheduled for consideration at the next
business meeting under (A), unless the petition is rejected under 10-day staff review as
prescribed in subsection 662(b). A petition may be (1) denied, (2) granted, or (3) referred to
committee, staff or DFW for further evaluation or information-gathering. Referred petitions are
scheduled for action under (B) once the evaluation is completed and a recommendation made.

(A) Petitions for regulation change: One petition scheduled for consideration today was
received at the Aug meeting; it was submitted by the comment deadline and published
in the meeting binder.

Petition #2019-014: Increase restrictions on recreational take of California grunion
(Exhibit A1).

(B) Pending regulation petitions: This is an opportunity for staff to provide a
recommendation on petitions previously referred by FGC to staff, DFW, or a committee
for review.

No pending regulation petitions are scheduled for action at this meeting.
Significant Public Comments (N/A)

Recommendation
FGC staff: Refer Petition #2019-014 to DFW for review and recommendation.

Exhibits
A1. Petition #2019-014, received Jun 20, 2019

Author: Elizabeth Pope 1
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Motion/Direction

Moved by and seconded by that the Commission adopts
the staff recommendation to refer petition #2019-014 to the California Department of Fish and
Wildlife for review and recommendation.

OR

Moved by and seconded by that the Commission adopts the
following action for petition #2019-014:

Author. Elizabeth Pope
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22. DEPARTMENT INFORMATIONAL ITEMS (MARINE)

Today’s Item Information Action O

This is a standing agenda item to receive and discuss informational updates from DFW.
(A) Director’s report
(B) Law Enforcement Division
(C) Marine Region

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

Verbal reports are expected at the meeting for items (A) through (C).
(A) The director’s report will include items of interest since the last FGC meeting.

(B) Law Enforcement Division (LED) report: DFW’s cannabis enforcement unit has worked
with state, federal, and local partner agencies to remove illegal cannabis grows near
sensitive wildlife habitat in Trinity and Shasta counties (See Agenda Item 12, Exhibit
B1).

(C) The Marine Region report will include a video, California Sea Cucumber Fishery: A
Collaborative Project, which showcases a DFW-fishing industry joint venture to
support research and sustainable management of the fishery.

Also, decisions from the Pacific Fishery Management Council’'s Sep 13-18, 2019
meeting are provided to assist FGC in its continued tracking of council activities
relevant to California (Exhibit C1).

Significant Public Comments (N/A)

Recommendation (N/A)

Exhibits

C1. Decision Summary Document — Pacific Fishery Management Council, Sep 13-18, 2019,
dated Sep 23, 2019

Motion/Direction (N/A)

Author: Susan Ashcraft 1
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EXECUTIVE SESSION

Today’s Item Information [ Action X

Executive session will include four standing topics:
(A) Pending litigation to which FGC is a party
(B) Possible litigation involving FGC
(C) Staffing
(D) Deliberation and action on license and permit items

Summary of Previous/Future Actions (N/A)

Background

During the public portion of its meeting, FGC will call a recess and reconvene in a closed
session pursuant to the authority of Government Code subsections 11126(a)(1), (c)(3), and
(e)(1), and Section 309 of the Fish and Game Code. FGC will address four items in closed
session:

(A) Pending litigation to which FGC is a party
See agenda for a complete list of pending civil litigation to which FGC is a party.

(B) Possible litigation involving FGC
None to report at the time the meeting binder was prepared.

(C) Staffing

During a special FGC meeting on Sep 3, FGC selected Melissa Miller-Henson, its acting
executive director, to fill the position of executive director. Ms. Miller-Henson formally
assumed the position on Sep 10. For other details about staffing, see the executive
director’s report under Agenda Item 4(A) for today’s meeting.

(D) Deliberation and action on license and permit items

I.  Consider Agency Case No. 19ALJ11-FGC, the appeal filed by Darren Johnson
regarding DFW’s denial of a request to renew a salmon vessel permit. DFW
provided Mr. Johnson notice that his permit could not be reinstated in response to
an untimely request to renew the permit (Exhibit D1). Mr. Johnson appealed that
notice to FGC (Exhibit D2). DFW has responded stating that DFW does not object
to the requested renewal (Exhibit D3). Note that if the appeal is granted, payment
of pending fees is statutorily mandated.

Significant Public Comments (N/A)

Recommendation
(D) FGC staff: Grant the appeal filed by Mr. Johnson.

Author: Michael Yaun 1
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Exhibits
D1. Letter from DFW to Darren Johnson, dated May 31, 2019
D2. Letter from Darren Johnson to FGC, received Jul 23, 2019

D3. Letter from David Kiene of DFW’s Office of General Counsel to FGC, received Sep
10, 2019

Motion/Direction

(D) Moved by and seconded by that the Commission grants the

appeal by Darren Johnson regarding the Department’s denial of a request to renew a
salmon vessel permit.

Author: Michael Yaun



CALIFORNIA FISH AND GAME COMMISSION PETITIONS
RECEIPT LIST FOR PETITIONS FOR REGULATION CHANGE: RECEIVED BY 5:00 PM ON SEPTEMBER 26, 2019
Revised 9/30/2019

General Petition Information FGC Action
. Date Name of Subject o FGC Receipt FGC Action
Tracking No. Received Petitioner of Request Ll L Scheduled Scheduled
Remove “reticulated Gila monster, (Heloderma suspectum),”
from CCR 671 Title 14, restricted species list. Remove the
. . phrase “This definition includes all specimens regardless of
2019-019 e [EiLikiE Cik their origin even if they were produced in captivity” from the
8/22/2019 Leif Orrell monster from list of Ir org . y were procu puvity 10/9-10/2019 12/11-12/2019
AM 1 . : definition of Native Reptiles in Title 14. Remove the phrase
restricted species ,‘ .
possess, purchase, propagate, sell, transport, import or
export any native reptile or amphibian, or part thereof’ from
Title 14, Division 1, Subdivision 1, Chapter 5, CCR 40.
Increase brown trout ba Within the Klamath Trinity River Basin, request that the bag
2019-020 8/21/2019 | Justin Alvarez 1 TOUt DAY it and possession limit for recreational brown trout be 10/9-10/2019 12/11-12/2019
and posession limit raised to 10 and 20

Page 1 of 1




From: Leif Orrell

Sent: Thursday, August 22, 2019 10:23 AM
To: FGC

Subject: Revised petition.

Attachments: FGC1.docx

FGC,

Attached is my revised petition of 21AUG19, | have noted updated authority for rule making and specified the
requirement of receiving a response within ten days so that this petition may be given the adequate consideration | feel
it deserves. Please feel free to contact me with any questions or concerns.

Leif Orrell

Leif Orrell



State of California — Fish and Game Commission
PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (NEW 10/23/14) Page 1 of 3

Tracking Number: (2019-019 AM 1)

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, 1416 Ninth Street, Suite 1320, Sacramento, CA 95814 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 | should not exceed five pages

1. Person or organization requesting the change (Required)
Name of primary contact person: Leif Landry Orrell
Address:
Telephone number:
Email address:

2. Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: 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.

3. Overview (Required) - Summarize the proposed changes to regulations: 1. Remove Heloderma
Suspectum Suspectum “Reticulated Gila Monster” from CCR 671 Title 14, restricted species list 2.
Remove the phrase “This definition includes all specimens regardless of their origin even if they were
produced in captivity” from the definition of Native Reptiles in Title 14 3. Remove the phrase “possess,
purchase, propagate, sell, transport, import or export any native reptile or amphibian, or part thereof”
from Title 14, Division 1, Subdivision 1, Chapter 5, CCR 40.

4. Rationale (Required) - Describe the problem and the reason for the proposed change:
Heloderma Suspectum Suspectum is on the Restricted species list, CCR 671 Title 14. The rationale for
this is “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” Through my own
research and the reading of research by others, the difference between the two Gila subspecies, H.S.
Suspectum, and H.S. Cinctum, is negligible enough to be non-existent. These are essentially color
morphs of the same species, which generally does not warrant enough for a definition of subspecies. The
definition of this also limits the introduction of new genetic lines into Cinctum’s range, as the interaction
is interfered with by some geography. The two species’ ranges do in fact overlap, but sparingly in some
places due to human destruction of habitat and other factors. Further, the designation as a “Restricted



State of California — Fish and Game Commission
PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
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Species” implies danger either to the native Cinctum population from Suspectum, which is moot, or that
Suspectum would somehow be more of a danger to humans than Cinctum, which is nonsense. The
rationale for restricting one of these lizards is mooted by the fact that they interbreed regularly in
overlapping ranges with no observable ill effects. Removing Suspectum, even if the subspecies are in
fact separate, would allow responsible pet hobbyists to engage in meaningful study and education
without impacting the native population of Cinctum because A. Suspectum and Cinctum are both widely
cultivated in captivity, they would therefore avoid poaching risks or over collection of our native
species. B. If they were to escape, there would be minimal impact on the native Cinctum, with
Suspectum perhaps bolstering the genetic diversity of the species overall since their ranges currently
overlap in many areas. C. Restricting BOTH subspecies so that they could not be kept as pets, even from
captive bred populations as I propose, would not be of significant gain for the reasons listed above and
they do not pose a significant threat to humans, or when interaction between the subspecies would occur.
This would amount to restricting them from the pet trade “just to restrict something”. Most descriptions
and studies of the species do not even differentiate between the two subspecies when referring to range,
color, temperament, diet, husbandry, or any other significant factors because the differences even on the
genetic level seem to be nil. Restricting one or both of these species is disadvantageous to the honest pet
and education trade because it is currently easier and less expensive to acquire a Gila outside the United
States than it is to attempt to navigate the onerous permit process. Even in the unlikely event a permit
were to be granted to an individual in the state of California, the process and regulations to obtain said
permit is specifically prohibitive for hobbyists and those educators not part of an institution. Due to the
species IUCN listing as “Least Concern” in conservation status, adopting the above suggestions will
result in ethical study, education, enjoyment, preservation, and appreciation of a wonderful reptile that
has been unavailable for the vast majority of Californians. SUBMITTED AS AMENDMENT 22AUG19
BY LEIF LANDRY ORRELL: I WAIVE MY RIGHT TO A RESPONSE WITHIN THE TEN DAY
REQUIREMENT SPECIFIED BY THE COMISSION AND HAVE UPDATED THE RULEMAKING
AUTHORITIES. I AM AVAILABLE FOR CONTACT BY PHONE DURING NORMAL WORKING
HOURS.

SECTION II: Optional Information

5.

6.

Date of Petition: 12 Aug 19

Category of Proposed Change

L] Sport Fishing

[] Commercial Fishing

[ Hunting

Other, please specify: Restricted Species

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):1.67, 40

[1 Add New Title 14 Section(s):

Repeal Title 14 Section(s): 671

If the proposal is related to a previously submitted petition that was rejected, specify
the tracking number of the previously submitted petition


https://govt.westlaw.com/calregs
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Or Not applicable.

9. 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: January 1%, 2020

10. Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: References:
https://www.heloderma.net/en/patterns.html, http://reptile-
database.reptarium.cz/species?genus=Heloderma&species=suspectum,
https://animals.sandiegozoo.org/animals/gila-monster,

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:

12. Forms: If applicable, list any forms to be created, amended or repealed:

SECTION 3: FGC Staff Only
Date received: Received by email on Thursday, August 22, 2019 at 10:23 AM.

FGC staff action:
[1 Accept - complete
L] Reject - incomplete
L] 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:
(1 Denied by FGC
L] Denied - same as petition

Tracking Number
[] Granted for consideration of regulation change


https://www.heloderma.net/en/patterns.html
http://reptile-database.reptarium.cz/species?genus=Heloderma&species=suspectum
http://reptile-database.reptarium.cz/species?genus=Heloderma&species=suspectum
https://animals.sandiegozoo.org/animals/gila-monster

From: Justin Alvarez <jalvarez@hoopa-nsn.gov>

Sent: Wednesday, August 21, 2019 3:17 PM

To: FGC

Cc: Shaffer, Kevin@Wildlife

Subject: RE: FGC - Petition 2019-011

Attachments: FGC1_Brown Trout_v2.docx; brown trout letter.pdf, BrownTroutPlanLetterOfSupportUSFWS.pdf;

Hoopa letter of support.pdf; Trinity Brown Trout Manuscript.pdf

Dear Commissioners,

| would like to withdraw my previous petition (2019-011) regarding changes to the Bag and Possession Limit for Brown
Trout in the Klamath Basin and submit the attached petition.

Thank you,

Justin Alvarez

Justin Alvarez

Habitat Division Lead

Hoopa Tribal Fisheries

190 Loop Rd

Hoopa, CA 95546

Office # 530-625-4267x1020
Cell # 530-784-7883
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Tracking Number: (2019-020)

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, 1416 Ninth Street, Suite 1320, Sacramento, CA 95814 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 | should not exceed five pages

1. Person or organization requesting the change (Required)
Name of primary contact person: Justin Alvarez
Address: PO Box 417, Hoopa, CA 95546
Telephone number: (5630)6254267
Email address: jalvarez@hoopa-nsn.gov

2. Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: FGC1.2.1.205(b) & Sections 200, 202, 205, 210, 219
and 220, Fish and Game Code.

3. Overview (Required) - Summarize the proposed changes to regulations: We request that,
within the Klamath Trinity River Basin, the bag limit and possession limit for recreational Brown Trout
be raised to 10 and 20 respectively.

4. Rationale (Required) - Describe the problem and the reason for the proposed change:
Introduced Brown Trout pose an impediment to the recovery of the native fishes such as Chinook and
Coho salmon, steelhead trout, and Pacific lamprey. These native species support both tribal and non-
Indian fisheries. A recent predation study conducted by the Hoopa Valley Tribe and Humboldt State
University found Brown Trout have the potential to consume large portions of the natural and hatchery
production of anadromous salmonids. The NMFS specifically listed Trinity River Brown Trout as an
impediment to recovery in its Southern Oregon Northern California Coastal Evolutionary Significant
Unit (ESU) Coho recovery plan. The State of California increased the bag limit to 5 fish per day in 2007
because of predation concerns, and lists the following actions to deal with invasive species in their Coho
Salmon recovery plan. Develop a rapid-response eradication plan for invasive, non-native fish species
that negatively affect Coho Salmon. Develop management guidelines to mitigate the impacts of non-
native fish species on Coho Salmon. Remove non-native fish species from stock ponds where these fish
pose a threat to Coho salmon. In 2015, Brown Trout were estimated to have consumed 7% of the
hatchery production and 20% of the natural production for that year. Given the large scale efforts on the



State of California — Fish and Game Commission
PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (NEW 10/23/14) Page 2 of 3

Trinity River to restore the native fishes we request the above actions be taken to ameliorate the negative
impacts to the native fishes.

SECTION II: Optional Information

5.

6.

10.

11.

12.

Date of Petition: August 21, 2019

Category of Proposed Change
Sport Fishing

[] Commercial Fishing

[1 Hunting

[1 Other, please specify:

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):7.50(b)(91.1)(C)1a & 7.50(b)(91.1)(E)

[ 1 Add New Title 14 Section(s):

[ 1 Repeal Title 14 Section(s):

If the proposal is related to a previously submitted petition that was rejected, specify
the tracking number of the previously submitted petition
Or Not applicable.

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: Effective with release of 2020 supplemental regulations.

Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: Letter from Hoopa, Yurok, National Marine
Fisheries Service, US Bureau of Reclamation, and Shasta Trinity Forest Service requesting action.
Letter of support from Six Rivers Forest. Publication of Brown Trout Predation Study from Ecology of
Freshwater Fishes. Letter of Support from US Fish and Wildlife Service. Mailed separately: Letter of
Support from Trinity County Supervisors based on recommendation of the Trinity County Fish and
Game Commission.

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: Benefits of Brown Trout Persisting:
I)provides an additional target species for recreational fishing 2)Potential increase in local revenue from
fisherman targeting Brown Trout 3)Potential for increased fishing guide job opportunities Cost of
Brown Trout Persisting; 1)Potential decrease in local revenue through negative impacts to the native
fishery. 2)Loss of hatchery fish to Brown Trout Predation includes the cost of producing the
hatchery fish and also lost fishing opportunities both recreational and commercial 3) Hampering
recovery efforts for Chinook salmon and endangered Coho salmon

Forms: If applicable, list any forms to be created, amended or repealed:
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Withdraw previous petition FGC1 Tracking Number: 2019-011.
SECTION 3: FGC Staff Only
Date received: Received by email on Wednesday, August 21, 2019 at 4:01 PM.

FGC staff action:
[ Accept - complete
[1 Reject - incomplete

[1 Reject - outside scope of FGC authority
Tracking Number 2019-020
Date petitioner was notified of receipt of petition and pending action:

Meeting date for FGC consideration:

FGC action:
(1 Denied by FGC
[1 Denied - same as petition

Tracking Number
[1 Granted for consideration of regulation change



Received by email on Wednesday, August 21, 2019 at 4:01 PM as a supporting letter to petition 2019-020

April 8, 2019

California Fish and Game Commission
1416 Ninth Street

Room 1320

Sacramento, CA 95814

Re: Trinity River Brown Trout Management Plan
Dear Commissioners:

On April 26™, 2018 a workshop was held to discuss the issue of Brown Trout management on the
Trinity River. The workshop invited staff from all the resource management agencies: United States
Fish and Wildlife Service (USFWS) California Department Fish & Wildlife (CDFW), Yurok Tribe,
United States Forest Service (USFS), and National Marine Fisheries Service (NMFS), some invited
stakeholder groups, and university staff. In the end, no stakeholder groups were able to attend, but all
other parties were present. The outcome of this workshop was a list of management actions to
recommend to the California State Fish and Game Commission

The purpose of this letter is to make recommendations on behalf of the Hoopa Valley Tribe (HVT),
Yurok Tribe, USFWS, NMFS, USFS, and the USBR regarding management of Brown Trout within the
Trinity River. Introduced Brown Trout pose an impediment to the recovery of the native fishes such as
Chinook and Coho salmon, steelhead trout, and pacific lamprey. These native species support both
tribal and non-Indian fisheries. A recent predation study conducted by the HVT and Humboldt State
University found Brown Trout have the potential to consume large portions of the natural and hatchery
production of anadromous salmonids. The NMFS specifically listed Trinity River Brown Trout as an
impediment to recovery in its Southern Oregon Northern California Coastal Evolutionary Significant
Unit (ESU) Coho recovery plan.
The state of California increased the bag limit to 5 fish per day in 2007 because of predation concerns,
and lists the following actions to deal with invasive species in their Coho Salmon recovery plan. ’
¢ Develop a rapid-response eradication plan for invasive, non-native fish species that negatively
affect Coho salmon.
* Develop management guidelines to mitigate the impacts of non-native fish species on Coho
salmon.
* Remove non-native fish species from stock ponds where these fish pose a threat to Coho salmon.

In 2015, Brown Trout were estimated to have consumed 7% of the hatchery production and 20% of the
natural production for that year. Given the large scale efforts on the Trinity River to restore the native
fishes we request the following actions be taken to ameliorate the negative impacts to the native fishes.

We request that the bag limit and possession limit for recreational Brown Trout be raised to unlimited.
This action would be unlikely to eliminate the population but would facilitate some suppression and
would help raise awareness of the fact that Brown Trout are an invasive species.
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We request that, as a condition of permitting studies on the Trinity River, all captured Brown Trout be
removed from the water and euthanized. We are amenable to having these individuals donated to a food
bank to eliminate wastage.

We request permission to conduct periodic electrofishing, targeting deep water areas in March to
remove Brown Trout. The timing and location would minimize effects on other species and would be
the most effective means of population suppression.

We request permission to pursue a bounty for Brown Trout to help suppression and as a way to garner
buy in from fishing guides and the public.

In summary, we hope to work together to address this issue and develop a management plan for Brown
Trout in the Trinity River. We believe that Brown Trout suppression is a positive step to improving the
health of native fish populatlons as we continue to work toward delisting and preventing future listing of
Klamath-Trinity River origin salmon, steelhead, and lamprey.

If you have questions or want to discuss further please feel free to contact Justin Alvarez of the Hoopa
Tribal Fisheries Department at (530-625-4267 x 1020) or PO Box 417, Hoopa, CA 95546. He can
answer or direct questions to any of the resource agencies as needed.

Sincerely,
7‘ ),IF';
N( A/

—ool— S e
Ryan Jackson, Joe James,
Hoopa Valley Tribal Chairman /Yurok Tribal Chairman

!
Justin/Ly, Mike Dixon, Ph.D.
North Coast Branch Supervisor Trinity River Restoration Program
National Marine Fisheries Service U.S. Bureau of Reclamation
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Scott Russell

Shasta Trinity Forest Supervisor
U.S. Forest Service
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Arcata Fish and Wildlife Office
1655 Heindon Road
Arcata, California, 95521
Phone: (707) 822-7201 FAX: (707) 822-8411

August 14, 2019
Director Chuck H. Bonham
California Department of Fish and Wildlife
1416 Ninth Street, 12" Floor
Sacramento, California, 95814

Director Bonham:

This letter is in response to an August 7, 2019 formal request from the Hoopa Valley Tribe seeking the
Service’s support for the development and implementation of a Brown Trout Management Plan for the
Trinity River by the California Department of Fish and Wildlife (CDFW).

The Trinity River is the focus of a large-scale river restoration project targeting recovery of anadromous
fish populations to support the dependent ocean commercial, ocean and in-river sport, and in-river tribal
commercial and subsistence fisheries. The U.S Fish and Wildlife Service's Fish and Aquatic
Conservation (FAC) Program works closely with state, federal and tribal managers under a broad array
of authorities such as the Fish and Wildlife Coordination Act to recover and restore endangered,
threatened and imperiled aquatic species, fulfill tribal and public trust and mitigation responsibilities,
and to restore and conserve a wide range of fish populations and other aquatic resources. To this end, the
U.S Fish and Wildlife Service has been a long-time partner in the restoration of the Trinity River and
recovery of its native species.

Brown Trout were introduced to the Trinity River, with a growing body of evidence that suggests they
have been suppressing native species recovery efforts. Brown Trout opportunistically feed on other
fishes, and their impact to native species has been well documented in rivers across the United States,
including the Trinity River. According to a recent study led by the Hoopa Valley Tribe, Brown Trout
consumed over 20% of the native wild salmonid biomass in the 40-mile reach of the Trinity River
downstream of Lewiston Dam.

A workshop was held in Arcata in 2018 to discuss Brown Trout in the Trinity River. The workshop was
hosted by the Hoopa Valley Tribe, and included representatives from a wide array of partners, including
California Department of Fish and Wildlife, Yurok Tribe, U.S. Forest Service, Humboldt State
University and U.S. Fish and Wildlife Service. The workshop culminated in a recommendation
supporting the development of a CDFW management plan for Brown Trout in the Trinity River, with an
emphasis on conservation and recovery of native species.

The Fish and Aquatic Conservation Program in the Arcata Fish and Wildlife Service Office is in full
support of the development and implementation of a Brown Trout management plan, and we are willing

to provide technical support and assistance to develop the plan, as requested by the Tribe.

Sincerely,

Field Supervisor, Arcata Fish and Wildlife Office
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1 | INTRODUCTION

Abstract

Non-native predators may interfere with conservation efforts for native species. For
example, fisheries managers have recently become concerned that non-native brown
trout may impede efforts to restore native salmon and trout in California's Trinity
River. However, the extent of brown trout predation on these species is unknown.
We quantified brown trout predation on wild and hatchery-produced salmon and
trout in the Trinity River in 2015. We first estimated the total biomass of prey con-
sumed annually by brown trout using a bioenergetics model and measurements of
brown trout growth and abundance over a 64-km study reach. Then, we used stable
isotope analysis and gastric lavage to allocate total consumption to specific prey taxa.
Although hatchery-produced fish are primarily released in the spring, hatchery fish
accounted for most of the annual consumption by large, piscivorous brown trout
(>40 cm long). In all, the 1579 (95% Cl 1,279-1,878) brown trout >20 cm long in the
study reach ate 5,930 kg (95% CIl 3,800-8,805 kg) of hatchery fish in 2015. Brown
trout predation on hatchery fish was ca. 7% of the total biomass released from the
hatchery. Brown trout only ate 924 kg (95% Cl 60-3,526 kg) of wild fish in 2015, but
this was potentially a large proportion of wild salmon production because wild fish
were relatively small. As large brown trout rely heavily on hatchery-produced fish,
modifying hatchery practices to minimise predation may enhance survival of hatch-

ery fish and potentially reduce the abundance of predatory brown trout.

large-scale, intensive conservation and habitat restoration effort in
the Trinity River, a large tributary of the Klamath River in Northern
California.

Brown trout (Salmo trutta) have undergone massive range expan-
sion from their native waters in Europe and North Africa to the
waters of every continent except Antarctica (Dill & Cordone, 1997;
MacCrimmon & Marshall, 1968). This expansion was intentional.
European colonists transported and introduced brown trout around
the world because they considered them desirable for sport fish-
ing and food (Wilson, 1879). However, introduced brown trout may
negatively affect populations of native fishes in areas where they
have been introduced (Belk, Billman, Ellsworth, & McMillan, 2016;
Hoxmeier & Dieterman, 2016; McHugh & Budy, 2006; Townsend,
1996). In this study, we evaluated predation by introduced brown
trout on native salmon and trout species that are the focus of a

In Northern California, Scottish, German and hybrid brown trout
eggs were brought to Fort Gaston (Hoopa, CA) and Sisson hatcheries
near Mt. Shasta by train in the 1890s (Adkins, 2007; Thomas, 1981).
There were two introductions from those hatcheries to the Trinity
River, one near the mouth at Fort Gaston and a separate effort
closer to the headwaters in Stewart's Fork and the main stem Trinity
River near Lewiston, CA (Adkins, 2007; Thomas, 1981). According
to a Trinity Journal newspaper article (1911), the motivation be-
hind the upstream introduction was the California Fish and Game
Commission's plan to replace native rainbow trout (Oncorhynchus

mykiss) with the “more desirable brown trout” throughout the state.
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The downstream introduction was implemented to supplement the
dwindling salmon fishery that the local Hoopa Tribe relies on for sus-
tenance (Adkins, 2007). In the early years of brown trout introduc-
tion to the Trinity River, fisheries managers raised concerns that the
brown trout predation was impacting abundance of native salmon
species through predation (Thomas, 1981). This lead to a moratorium
on brown trout releases in the Trinity River during the 1920s, but the
moratorium was short lived and brown trout stocking was gradually
phased back in and continued until 1932 (Thomas, 1981).

Prior to and during the time period when brown trout were intro-
duced, native fishes of the Trinity River experienced steep declines
in abundance (Adkins, 2007). Native and tribally-important species
such as Chinook salmon (Oncorhynchus tshawytscha), coho salmon
(Oncorhynchus kisutch), steelhead trout (O. mykiss) and Pacific lam-
prey (Entosphenus tridentatus) were affected by large-scale habitat
loss from intensive mining and logging throughout the watershed.
A pair of dams completed in the early 1960s exacerbated these ef-
fects, cutting off access to the entire upper watershed for migra-
tory fish and diverting a substantial fraction of the Trinity River's
water to California's Central Valley for irrigation. The Trinity River
hatchery was completed in 1958 to partially mitigate the effects of
habitat loss on salmon production. The hatchery currently releases
more than 2 million juvenile salmon and steelhead per year into the
Trinity River and spawns returning adults to produce the next gener-
ation of hatchery fish (California Hatchery Scientific Review Group,
2012). Recent efforts to rehabilitate the native fish populations of
the Trinity River also include a massive investment in habitat resto-
ration, including large-scale channel reconfiguration, cover addition,
minimum flows, and habitat-forming flow releases from the dams
(Beechie et al., 2015). Currently, Trinity River Chinook salmon and
steelhead remain well below historic abundance and Trinity River
coho salmon are considered threatened under both state and federal
laws (National Marine Fisheries Service, 2014).

The potential for brown trout to directly affect native salmon
populations by predation depends on brown trout feeding be-
haviour and abundance. Piscivory by Trinity River brown trout
has been documented during field projects focused on other
species and by local fisherman, but no formal diet studies of this
brown trout population have been conducted. The best historical
index for brown trout abundance in the Trinity River is the adult
salmon sampling weir in Junction City (river kilometre 136.2).
Brown trout catch totals increased at the weir during sampling
from 2000 to 2013 to levels 200%-300% higher than those in
the 1980s and 1990s, despite reduced sampling effort since 2000
(Borok, Cannata, Hileman, Hill, & Kier, 2014; Borok, Cannata, Hill,
Hileman, & Kier, 2014; National Marine Fisheries Service, 2014).
Documentation of piscivory combined with the potential increase
in brown trout populations inferred from weir catch data suggests
that brown trout may be having a substantial impact on native
fishes. This threat was identified by the California Department of
Fish and Wildlife in 2005 and provided the impetus for changing
fishing regulations, adding a bag limit of one brown trout in 2006
and increasing it to five brown trout in 2007 (California Fish &

Game Commission, 2007). Trinity River brown trout were also
identified as an impediment to species recovery in the recovery
plan for Southern Oregon and Northern California coho salmon
(National Marine Fisheries Service, 2014).

To assess predation by brown trout on native species, we un-
dertook the first large-scale sampling effort for brown trout in
the Trinity River. Sampling included multi-pass electrofishing over
a 64-km study reach to estimate abundance, size, growth and age
structure of brown trout. We used diet sampling and isotope analysis
to characterise brown trout diet composition. Finally, we used the
brown trout population and diet data to parameterise a bioenerget-
ics model to estimate brown trout consumption of salmon and other
prey in the Trinity River.

2 | METHODS

2.1 | Study area

The Trinity River in Northern California is the largest tributary to
the Klamath River, with a main stem length of 274 km and a water-
shed area of about 7,679 km?Z. The Trinity River's headwaters are in
the Trinity Alps at an elevation of about 1,850 m, and the conflu-
ence with the Klamath River in Weitchpec is 69.5 km from the ocean
at an elevation of 56 m. There are two large earthen dams on the
Trinity River. Upstream at river kilometre 261.6 is Trinity Dam, which
is used for water storage, and downstream at river kilometre 250.3
is Lewiston Dam, which is used to export water to the Sacramento
River basin. The Trinity River Fish hatchery is located at Lewiston
Dam, and all hatchery-produced fish are released immediately
downstream of the dam.

This study is focused on the 64 km of the main stem Trinity River
below Lewiston Dam and above the North Fork of the Trinity River
(Figure 1). Existing observations indicate that brown trout are wide-
spread through the 178 km of anadromous habitat in the main stem
Trinity River as well as major tributaries. However, based on habi-
tat use data collected for other studies (Goodman, Som, Alvarez, &
Martin, 2015), brown trout are most abundant in the focal area and
itis the area where they likely have the most access to native salmon
prey from hatchery releases and natural spawning grounds.

Discharge from Lewiston Dam ranges annually from 8.6 to
311.5m%/s. With tributary inputs downstream of the dam, the
Trinity River near the North Fork experiences flows between 12 and
850 m®/s. There is a characteristic seasonal flow pattern: during win-
ter and spring storms and an annual spring dam release, the upper
range is approached; by mid-summer and through winter the flows
stay closer to the lower range.

The 64 river kilometres in which the study took place were di-
vided into six reaches based on tributary inputs, river access and
prior information about brown trout density (Figure 1). The bound-
aries of each reach occurred at the following locations and creek
mouths in downstream order: the concrete weir below Lewiston
Dam, Rush Creek, Steel Bridge river access, Indian Creek, Evans Bar
river access, Canyon Creek and the North Fork of the Trinity River.
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FIGURE 1 Map of the study area with an inset regional map of California. The Trinity River flows from right to left. The study area begins
at Lewiston Dam and ends at the confluence of the main stem with the North Fork of the Trinity River. Within the study area, each reach is
highlighted with the colour of the Floy T-bar tag that was used to mark fish, matching the temperature profile lines in Figure 2

FIGURE 2 Temperature profiles of
each reach where Reach 1 is the furthest
upstream and Reach 6 is the furthest
downstream. The colour of the line
matches the colour of the reach in Figure
1
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2.2 | Fish sampling

A 4.3-m raft with a Smith-Root 2.5 kW generator powered pulsator
electrofisher system (Smith-Root Inc., Vancouver, WA) was used to
sample the entire 64 km of river. The control box was set with a DC
pulse rate of 30 Hz with voltage between 300 and 400. Sampling
focused on the thalweg of the main stem while moving slowly down-
stream. In March of 2015, the study area was sampled with three
passes. Each pass proceeded from upstream to down and took 4 days
to complete. A single sampling pass started near Lewiston Dam on
Monday and worked down to a river access. Tuesday sampling began
where Monday's sampling left off and this pattern continued until
the 64 km was completed on Thursday. The following Monday, a
new pass would begin starting at Lewiston Dam again. The 7-day
interval between samples at a given location allowed brown trout to
recover from handling stress and resume normal feeding behaviour
before being resampled (Pickering, Pottinger, & Christie, 1982). The
three passes bounded the spring release of coho salmon smolts from
the hatchery: the first pass was completed before the release, the
second immediately following the release, and the third after many
of the released smolts had migrated through the study area (Harris,
Petros, & Pinnix, 2016). A similar brown trout sampling effort was
conducted in the spring of 2016, providing additional diet samples
and recaptures for final growth measurements of tagged individuals.

Most brown trout were sampled by electrofishing (859 total), but
additional samples were collected opportunistically by other means
to provide diet data from outside the spring electrofishing season
and to provide additional samples for size and growth analyses. An
Alaskan style weir, operated by the California Department of Fish
and Wildlife and the Hoopa Tribe, was installed in Junction City
California in late June and run through September in 2015 and 2016
to catch migrating adult salmon (Sinnen, Currier, Knechtle, & Borok,
2005). Brown trout captured in the weir in 2015 and 2016 (224 total)
were processed as described below. We also processed some addi-
tional individuals captured using rod and reel (29 total). All methods
produced a similar size range of fish, from 20 cm (minimum size used
in the analysis) to at least 60 cm.

2.3 | Processing and handling

Once captured, all brown trout >20 cm long were anaesthetised in
water saturated with CO, using Alka-Seltzer Gold tablets. Trinity
River brown trout are the target of a recreational fishery, so alter-
native anaesthetics that require a withdrawal period before human
consumption were not suitable for this work. Fish <20 cm long were
too small for our tagging operation and were less likely to be pis-
civorous, so we did not include smaller fish in subsequent analysis.
Once anaesthetised, the fish were measured (fork length) and the
following samples were collected: scales were taken from the left
side between the anal and dorsal fin just above the lateral line for
age analysis, a 1 cm? fin clip was taken from the distal posterior tip of
the dorsal fin for stable isotope analysis, and stomach contents were

collected using gastric lavage for diet analysis. Fish were weighed

following gastric lavage so that stomach contents would not contrib-
ute to the mass. Lavage was conducted using a hand-pumped gar-
den sprayer. The spray pipe was placed through the fish's mouth into
the stomach and water was sprayed in until the stomach was full.
Through continued filling and massaging the belly from the outside,
food items were washed and pushed out. A subsample of 30 fish
was sacrificed after processing and the stomachs examined to gauge
the effectiveness of the gastric lavage. Of these, 28 had completely
empty guts, indicating that lavage was generally effective.

After the samples and measurements were taken, the fish
were tagged with a uniquely numbered FD94 T-bar tag (Floy Tag &
Manufacturing Inc., Seattle, WA) for future identification and then re-
leased. The tags were made of a 7.5-cm-long piece of monofilament
with polyolefin coloured tubing around it. At the insertion, end was
a 1.5-mm-thick, 2-cm-wide “T.” The tag was injected using Floy Tag's
Mark Il pistol grip tagging gun. The needle was inserted below the
dorsal fin to allow the T to articulate with the dorsal support skele-
ton. The colour of the T-bar tag corresponded with a reach (Figure 1)
where the fish was collected. These colours allowed a quick visual in-
dication of larger-scale movements while sampling fish in the field and
were a check for the closure assumption of the population estimate.
Fish captured at the weir received a Floy tag with a distinct tag colour
to differentiate them from fish tagged during electrofishing.

2.4 | Analysis

2.4.1 | Population estimate

The electrofishing passes were used to generate the population esti-
mate used in the energetics simulation (described below). The popula-
tion estimate was calculated using Chapman's estimator (Seber, 1982).
This estimator assumes a closed population, with no births, deaths,
emigration or immigration. Movement assumptions were tested using
the different coloured tags in each reach. During the three-pass sam-
ple bout, all but one of the recaptured fish were found in the reach
where they were initially tagged. Based on the lack of individual move-
ment and the short timeframe for births and deaths in the 1 week be-
tween passes, we considered the closure assumptions met. The first
pass was used as the first sampling occasion while the second and
third passes were combined into a second sampling occasion.

Not all of the reaches had enough recaptures of tagged fish to
calculate a separate population estimate for each reach with reason-
able precision, so the whole surveyed section of river was treated as
one population for the main estimate. Subsequently, we calculated a
population estimate for each reach by dividing the main population
estimate among reaches proportionally to the catch in each reach.
Using this approach, the overall population estimate used the maxi-
mum sample size available.

2.4.2 | Age and growth analysis

Brown trout scales were sorted, mounted and examined follow-

ing the plastic impression method (Clutter & Whitesel, 1956; Van
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Alen, 1982). After discarding unreadable or regenerated scales,
each scale was assigned an age and a confidence level (high, me-
dium or low); those scales with a low confidence level were not
used in subsequent analyses. To ensure age readings were being
performed consistently, scales taken from individual fish that were
sampled in multiple years were checked to ensure the increase in
age estimates from the scales matched the time that passed be-
tween sampling. These checks were conducted blind to the origi-
nal data by the same reader. All repeat-sampled fish (n = 31) were
aged consistently.

Thelengthand age data were fitto a von Bertalanffy growth model
assuming additive error with normally distributed residuals using the
nonlinear least squares (nls) function in base R (R Development Core
Team, 2009). The model is as follows: L, =L, (1 —e*’(‘HO)) +ewhere L,
is fork length at age t, L is the asymptotic maximum length, k defines
the rate at which the asymptote is approached, t, is the hypothetical
age of the fish at size zero, and € is error.

We also fit individual length and mass measurements to an allo-
metric curve with multiplicative error in base R (R Development Core
Team, 2009) using the nls function. This relationship was used in the
bioenergetics model to convert the predicted growth in length from the

von Bertalanffy model to growth in mass for the bioenergetics model.

2.4.3 | Annual survival analysis

Age-frequency data can be analysed in multiple ways to estimate sur-
vival rates. In simulation studies, the Chapman-Robson survival esti-
mate had less bias and less error than other techniques, especially at
small sample sizes (Dunn, Francis, & Doonan, 2002), so that method

was applied. The Chapman-Robson estimator is formulated as follows:

T
n+T-1

where T=Y (xxN,), where $ is the annual survival estimate, n is the

5=

total number of aged fish from the fully recruited ages, x is the coded
age where coded age O is the age with the highest number of indi-
viduals caught, and N, is the number of individuals of each age. This
approach assumes constant survival throughout the population and
constant recruitment across years. We calculated separate survival
estimates for the 2015 and 2016 catch and used the average of the
two for the consumption model.

2.4.4 | lsotope analysis of diet composition

We measured carbon and nitrogen isotope ratios in 253 brown
trout fin clip tissue samples as well as in samples of multiple po-
tential prey items. We selected prey items to analyse for isotopes
based on the prey that were most prevalent in the gut samples. Prey
items included various mayflies (Ephemeroptera), golden stoneflies
(Perlidae) and salmonflies (Pteronarcys californica), as well as lamprey
ammocoetes, wild steelhead trout fry and hatchery coho salmon
smolts. As juvenile salmonids of different species generally have
similar diets, we assumed that wild steelhead fry represented the

isotope composition of wild salmon and trout (including potential
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cannibalism on juvenile brown trout). All hatchery fish are fed the
same food, based on marine-derived fish meal, so we assumed that
the hatchery coho salmon smolts represented the isotope composi-
tion of all hatchery species. Nonsalmonid fish species besides lam-
prey were rare in the diet samples (present in <1% of samples), so
they were not assessed as potential prey in the isotope analysis. The
prey samples were collected from a rotary screw trap run by the
Hoopa Tribal Fisheries programme that is located within the sample
area in the downstream reach. Isotope samples were placed on ice
immediately after collection and were transferred to a freezer upon
return from the field at the end of the day. From the freezer, the sam-
ples were transferred to a drying oven set to 65°C and were dried for
36-60 hr. The dried samples were homogenised, and a subsample
of 0.5-1.5 mg removed, weighed and placed into a tin capsule. The
encapsulated tissue was placed in a plastic tray in one of 96 wells.

The filled trays were sent to UC Davis stable isotope laboratory
for analysis of Carbon 13 (6*3C) and Nitrogen 15 (8*°N) using a PDZ
Europa ANCA-GSL elemental analyzer interfaced to a PDZ Europa
20-20 isotope ratio mass spectrometer (Sercon Ltd., Cheshire, UK).
The §'°N and §'3C values reported were the values of the sample
relative to ratios of the international standard for each element, air
for nitrogen and Vienna PeeDee Belemnite for carbon.

Isotopic data were used to determine the proportion of each
prey type within the diets of the brown trout. Prey were grouped
into four categories: ammocoetes, aquatic invertebrates, hatchery
salmonids and wild salmonids. Limiting the ratio of prey groupings
to isotopes improves model fit (Phillips & Gregg, 2003). As brown
trout length was found to be positively correlated with 8*°N and
553C (r? of 0.55 and 0.58 respectively), the brown trout isotope
data were grouped into five categories based on fork length: <30,
30-40, 40-50, 50-60 and >60 cm. These break points provided
adequate samples within each bin to facilitate isotopic analysis
and improved resolution within the bioenergetics model when
converting food requirements to biomass consumed. The propor-
tions of each prey type consumed by each brown trout group were
estimated by fitting the isotope data using a Bayesian framework
in the R package MixSIAR (Stock & Semmens, 2013). This pack-
age uses a Markov Chain Monte Carlo (MCMC) approach to fit-
ting multi-linear models. Three chains were run with one million
iterations each. The burn in length was 500,000, and the thinning
rate was 500. The model was run with brown trout size category
as a fixed effect and only residual error. Estimated fractionation
rates were derived by averaging values from literature sources:
3.74 SD 0.477 for 8*°N and 1.38 SD 0.983 §'3C (Flinders, 2012;
McCutchan, Lewis, Kendall, & McGrath, 2003; Minagawa & Wada,
1984; Peterson & Howarth, 1987; Vander Zanden, Cabana, &
Rasmussen, 1997; Vander Zanden & Rasmussen, 2001).

2.4.5 | Bioenergetics

A bioenergetics approach was used to estimate total prey consump-
tion by brown trout, with a parametric bootstrap to characterise the
variance of the estimate. The bioenergetics simulation represented
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TABLE 1 Parameters of the Wisconsin bioenergetics model and
the values used to implement it

Parameter  Value Parameter definition

CTO 17.5 Water temp corresponding to 0.98 of
the maximum consumption rate

CT™M 17.5 The upper end of the temperature
where still at 0.98 of the maximum
consumption rate

cQ 3.8 Water temperature at which tempera-
ture dependence is a fraction (CK1) of
the maximum rate

CA 0.2161 Intercept of mass dependence function
for a 1-g fish at optimum water
temperature

CB -0.233 Coefficient of mass dependence for
increasing portion of curve

CTL 20.8 Temperature at which consumption is
reduced some fraction (CK4) of the
maximum rate

CK1 0.23 Specific rate of respiration (g g™ d™%)

CK4 0.1 See CTL

RA 0.0113 Intercept for the allometric mass
function for respiration

RB -0.269 Slope of allometric mass function for
respiration

RQ 0.0938 Approximates the rate at which the
function increases over relatively low
water temperature

RK1 1 Intercept for swimming speed above
the cut-off temperature

RK4 0.13 Mass dependent coefficient for
swimming speed at all water
temperatures

BACT 0.0405 Water temperature dependent
coefficient of swimming speed at
water temp below RTL

RTO 0.0234 Coefficient for swimming speed
dependence on metabolism (s/cm)

RTL 25 Cut-off temperature at which activity
relationship changes

ACT 9.7 Intercept of the relationship between
swimming speed and mass at a given
temperature

LOSS 0.35 Energy lost to faeces and specific
dynamic action

EDA 6,582 Intercept for energy density-weight
function

EDB 1.1246 Slope of the energy density-weight

function

Note. The model equations and parameter meanings are described in
Hansen et al. (1997). All parameter values are from Dieterman, Thorn,
and Anderson (2004) except LOSS, which is from Burke and Rice (2002).

the growth and consumption of age 2-12 brown trout over 1 year.
The model ran on a daily time step where 1 March 2015 was model
day one. The base of the simulation was the Wisconsin Bioenergetics

model (Hansen, Johnson, Kitchell, & Schindler, 1997) coded into R
(code by Andre Buchheister, personal communication, August 2015).
Published values for parameters relating to brown trout metabo-
lism, egestion, activity, growth and consumption were used to set a
baseline and facilitate comparison to other studies (Table 1). We did
not have information about brown trout spawning frequency in the
system, so we did not include gamete loss in our model, potentially
producing an underestimate of total consumption.

To estimate the maximum amount a brown trout could consume,
we used Hansen et als (1997) third consumption equation, as it is
designed for cold water fishes such as brown trout. In the model,
consumption is dependent on size, water temperature and the
amount of food consumed in laboratory experiments during ad libi-
tum feeding at optimal temperatures. To estimate what brown trout
actually consume, the modelled maximum consumption is scaled
by the proportion of maximum consumption (p). The proportion of
maximum consumption was allowed to vary between simulation it-
erations to achieve the targeted growth of the brown trout of each
age. Parameters representing the mass at the start of the year, mass-
specific growth rate, population size, survival rate and diet compo-
sition were randomly selected for each iteration of the model from
a normal distribution, with a mean and standard deviation for each
parameter derived from the field data (Table 2).

Additional input data required to estimate consumption included
mean daily temperature and prey-specific energy density. The tem-
perature fish experienced was determined using linear interpolation of
the mean daily temperature between available U.S Geological Survey
gage stations (ID numbers 11525500, 11525655, 11525854 and
11526400). The temperature profiles used in the energetics model
were that of the midpoint of each reach from 1 March 2015 through
28 February 2016 (Figure 2). The prey energy densities were litera-
ture values: invertebrates 4.07 kJ/g (Groot, Margolis, & Clarke, 1995;
Myrvold & Kennedy, 2015), lamprey ammocoetes 3.54 kJ/g (Alvarez,
2017), other fish 5.78 kJ/g (Hansen et al., 1997). Temperature and prey
energy density were not randomised as part of the bootstrap.

Each simulation started with a random draw of average start-
ing size for brown trout of each age from 2 to 12 (Table 2). Then,
randomly drawn von Bertalanffy parameters were used to calcu-
late average sizes at the end of the year. After converting length
to mass, an optimisation function optim in R (R Development Core
Team, 2009) was used to find the proportion of maximum con-
sumption required to achieve the selected final mass within each
reach for an individual of each age. During that growth interval,
daily size and consumption were recorded for each fish. Next, a
random draw of population size and survival rate was used to find
the number of fish of each age on each day. Finally, the number
of fish alive on each day within the appropriate reach and of the
appropriate age was used to expand the individual brown trout
daily consumption estimates to the reach level. To facilitate allo-
cating total consumption to different prey types, the total biomass
consumed each day was aggregated into the five length-based
bins used in the stable isotope mixing model. This process was re-
peated 3,000 times to characterise the variation in consumption
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TABLE 2 Brown trout population parameters for the
bioenergetics simulation

Parameter Mean Standard error
Population size
Reach 1 111 65.5
Reach 2 300 178.5
Reach 3 95 56.5
Reach 4 553 328.5
Reach 5 284 169
Reach 6 237 141
Annual survival 58.3% 2.4%
Initial size (cm)
Age 2 20.0 2.4
Age 3 34.0 4.7
Age 4 40.6 4.0
Age 5 47.0 4.5
Age 6 53.2 4.7
Age7 56.6 51
Age 8 62.8 5.2
Age 9 66.0 4.9
Age 10 69.0 4.9
Age 11 72.0 4.6
Age 12 75.0 4.6
Growth rate
L, 90.6 2.9
K 0.14 0.009
t -0.21 0.055

0

Note. The estimates and variance are derived from field data collected
during this study.

FIGURE 3 Age and size for all
individual brown trout and the fitted Von
Bertalanffy growth curve. Von Bertalanffy
parameter estimates and standard errors
are in Table 3
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given different growth rates, and to account for the error associ-
ated with growth, abundance and survival estimates. The error es-
timate does not include variation associated with process error or
bioenergetics parameters taken from the literature. These model
runs produce estimates of the total biomass of food with the en-
ergy density of brown trout that is consumed for each size class.
Diet proportion, predator and prey energy densities, and the
estimate of consumption from the simulation were combined to
find the biomass of each prey category consumed by brown trout.
For this portion of the analysis, the posterior distribution from
the isotopic analysis was treated as a parametric bootstrap which
we drew from with a multinomial random draw. A random multi-
nomial draw of consumption by for each size bin was combined

with a draw of prey proportion and energy densities in the equa-
3

E T TETRE where B is the total biomass consumed
A H W 1

tion =

and E is the total energy required. The symbols A, H, W and | are
the proportion ammocoetes, hatchery fish, wild fish and inverte-
brates contribute to total biomass consumed respectively. E, is
the energy density of the prey category x. The resulting biomass
combined with the random draw of proportions provides the bio-
mass of each prey type consumed by the population for a single
iteration. This process was repeated 100,000 times to generate a
distribution of consumption estimates, ensuring multiple combi-

nations of the consumption and diet composition estimates.

3 | RESULTS

In 2015, we captured 589 brown trout between 20 and 79 cm. Based
on recaptures, we estimated the population to be 1580 (95% ClI
1,279-1,878). The scale samples collected from these fish revealed
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their ages ranged from 2 to 11 years (Figure 3). This sample provided
sufficient representation of the population's age and size composi-
tion to estimate growth and survival parameters for the bioenerget-
ics model (Table 2).

Wild fish and invertebrate prey had lower 8*°N and §'°C than
hatchery fish. Brown trout isotope values ranged from in between
wild prey and hatchery fish values to higher than both (Figure 4).
The MixSIAR model MCMC chains converged with all parameters
having R values of >1.01 R < 1.05 is acceptable for inference (Stock &
Semmens, 2013). The model results show that the large brown trout
consume very a high proportion of fish, especially hatchery fish, and
that reliance on fish declines in smaller brown trout (Figure 5). A rel-
atively small proportion of the diet comes from wild fish.

The snapshot of diets from gastric lavage samples shows a sim-
ilar level of piscivory as the isotope model for larger size classes,
but lower than the isotope model for small size classes (Table 3).
However, gastric lavage lacks the full temporal scale of the isotope
analysis and is not as effective at parsing out wild and hatchery
fish. While most fish retrieved during lavage were not identifiable
to hatchery or wild origin (based on hatchery marking), the tempo-
ral pattern of fish consumption by brown trout was consistent with
heavy reliance on hatchery-released fish. The number of fish found
in stomachs of brown trout peaked in the sample pass conducted
immediately following the release of coho salmon smolts from the
hatchery (average: 2.2 fish per stomach; SD 2.6; range: 0-11) rel-
ative to the sample before the smolts were released (average: 0.3
fish per stomach; SD 0.8; range: 0-9) and after most hatchery coho
salmon smolts had moved out of the study area (average: 0.3 fish
per stomach; SD 0.7; range: 0-2). Across all samples, coho salmon
were the most common identifiable fish in lavage samples (n = 36),
followed by steelhead (n = 16), Chinook salmon (n = 5) and brown

trout (n = 5, not counting one individual that apparently consumed

FIGURE 4 Isoplot of brown trout and
prey items. Blue x's represent individual
brown trout isotope ratios. Prey items are
labelled and the location is the mean value
for that prey category. The error bars are
a single standard deviation

four small brown trout in the live well during sampling). Additional
fish recovered from lavage samples were not identifiable to a single
species, but based on size and time of year we could narrow these
fish to the two most likely prey species: larger fish were either year-
ling coho salmon or steelhead trout (n = 73) and the smaller fish were
either Chinook or coho salmon (n = 14).

The energetics simulation predicted that the brown trout pop-
ulation needed to consume 58,382 megajoules (95% Cl 39,334-
77,432) of energy per year. Variation in growth rate accounted for
most of the dispersion around the consumption estimates. The vari-
ation around the population size and survival rate estimates added
additional variation around the consumption estimate, but this varia-
tion was almost inconsequential when compared to differences from
growth. When energy was converted into prey biomass by category,
the most-consumed prey item was hatchery fish, followed by inver-
tebrates, wild fish and ammocoetes (Figure 6). In 2015, brown trout
consumed 5,930 kg (95% CI 3,800-8,805 kg) of hatchery salmonids
and 924 kg (95% Cl 60-3,526 kg) wild salmonids.

4 | DISCUSSION

Non-native brown trout in the Trinity River are highly piscivorous.
We found that large individual brown trout relied heavily on native
salmonids as prey. This is a particular concern given the ongoing,
intensive recovery efforts for native salmonids in the Trinity River.
Here, we consider brown trout predation separately on hatchery and
wild-spawned fish. We take this approach for three reasons: First,
hatchery fish are isotopically distinct from other prey sources due to
the marine fish component of hatchery fish feed, so we had to esti-
mate consumption of hatchery fish separately from wild fish in our

isotope analysis. Second, hatchery production and release practices
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FIGURE 5 Diet proportions of brown trout grouped by fork length. Sample sizes for each size bin were n = 19 for 20-30 cm, n = 60 for
30-40 cm, n = 83 for 40-50 cm, n = 61 for 50-60 cm, and n = 30 for >60 cm

are factors that managers can control to potentially affect predation
rate or brown trout abundance, but this is not true of wild-spawned
fish. Third, although the Trinity River hatchery and wild runs of
salmon and trout are genetically integrated, hatchery and wild-
spawned individuals often have different survival and adult return
rates (Araki, Berejikian, Ford, & Blouin, 2008) so predation on each

type may have different effects on salmon and trout populations.

4.1 | Hatchery-produced fish

Piscivorous brown trout in the Trinity River relied heavily on hatch-
ery-produced fish. Our isotope analysis indicates that most of the
biomass of large brown trout in the Trinity River is derived from con-
sumption of hatchery fish. Other studies have found that releases of
large numbers of hatchery-produced fish can provide a substantial
resource pulse that alters recipient ecosystems (Alexiades, Flecker,
& Kraft, 2017; Warren & McClure, 2012). To put the results for pre-
dation on hatchery fish in context with regard to salmon production,
the mean estimate of hatchery fish biomass consumed by brown
trout was about 7% of the total biomass released from Trinity River
Hatchery in 2015.

The artificial subsidy provided by juvenile salmon and trout from
the hatchery likely allows Trinity River brown trout to maintain ele-
vated population levels and reach larger size than would otherwise
exist within the river. Historical records suggest that the Trinity River
brown trout population increased substantially after hatchery releases
began, (Moffett & Smith, 1950; Rodgers, 1973) giving some credence

TABLE 3 Comparison of diet composition results based on
lavage and isotope analysis

% Fish

Brown trout size interval

(cm) Lavage (%) Isotope (%)
20-30 8 38

30-40 26 60

40-50 83 63

50-60 82 78

>60 98 92

Note. The lavage was calculated as the summed mass of content within a
category divided by the total mass of stomach contents. All masses are
wet masses and do not account for digestive state. Brown trout are
grouped by fork length.
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to the notion that hatchery supplementation increased brown trout
population growth, although habitat restoration and changes in flow
management probably explain some of the variation in brown trout
abundance. Brown trout are currently sustained by hatchery fish even
though the availability of hatchery fish is seasonally limited to rela-
tively brief periods after hatchery releases and before the hatchery
fish migrate out of the Trinity River heading for the ocean (March for
coho salmon, April for steelhead trout, June and October for Chinook
salmon). Our bioenergetics model and observations of stomach con-
tents suggest that the large brown trout feed voraciously immediately
following hatchery releases and probably do not gain much biomass
during the rest of the year. However, brown trout do still eat oppor-
tunistically when hatchery fish are not available, including during the
vulnerable emergence and early rearing period for wild salmon and
trout in the study area (January-February).

There was a clear ontogenetic diet shift for Trinity River brown
trout, with increasing reliance on hatchery fish for larger, older in-
dividuals. An increase in piscivory with size is a well-documented
phenomenon for brown trout (Jensen, Kiljunen, & Amundsen,
2012; L'Abée-Lund, Langeland, & Saegrov, 1992) and is often ac-
companied by a rapid increase in growth rate and a larger maxi-
mum size (Jonsson, Naesje, Jonsson, Saksgard, & Sandlund, 1999).
However, recent work suggests that the shift to piscivory is contin-
gent on the presence of a suitable prey species that is vulnerable
to brown trout and abundant enough to support a population of
predators (Sdnchez-Hernandez, Eloranta, Finstad, & Amundsen,
2017). Hatchery-released fish may fill this role for brown trout in
the Trinity River, supporting a shift to piscivory and sustaining the

biomass of large, predatory individuals.

4.2 | Wild-spawned fish

Our estimate of predation on wild-spawned salmon and trout is
lower and less precise than the estimate for hatchery-produced fish.

The lower precision of this estimate is caused in part by the isotopic

FIGURE 6 Estimated biomass of
prey consumed by all brown trout

>20 cm long in the Trinity River over the
course of a year. Median consumption
estimates were 5,930 kg of hatchery fish
(95% CI 3,800-8,805 kg) 3,566 kg of
invertebrates (95% Cl 1,279-5,524 kg),
924 kg (95% Cl 60-3,526 kg) of wild

fish and 598 kg of lamprey ammocoetes
(95% ClI 18-2,058 kg)

similarity of wild salmon and trout to other naturally-occurring prey
items in the Trinity River, including insects and lamprey ammocoetes.
However, based on observations of fish in brown trout diets before
the hatchery releases, we know that brown trout in the Trinity River
do actively feed on wild-spawned salmon and trout. Although the
total biomass of wild fish that brown trout consume is much lower
than for hatchery fish, this predation is still a potential concern for
conservation because it occurs over longer time spans, including the
early rearing period when the total biomass of wild fish available is
much lower than the biomass of hatchery fish available during hatch-
ery releases. However, translating our consumption estimates into
mortality rates and estimating the effects of brown trout on wild
salmon populations in the Trinity River is not possible with the cur-
rent data set.

Based on the average estimate of ca. 1,000 kg of wild salmo-
nids consumed by brown trout and a total of ca. 4,000 kg of juve-
nile salmonids outmigrating from the upper Trinity River (Harris et
al., 2016), we could naively say that 20% of wild salmonid produc-
tionin 2015 was consumed by brown trout. However, this estimate
could have a substantial positive or negative bias for a variety of
reasons. First, some proportion of the wild salmonids consumed
by piscivorous brown trout were juvenile brown trout, which are
lumped with other wild-spawned salmon and trout in the isotope
analysis (potential positive bias). The lavage data suggest that can-
nibalism was relatively rare, but our samples from outside of the
spring electrofishing sample bouts are limited and cannibalism
may have been more common in other seasons. Even if we assume
cannibalism was truly rare, the naive calculation of brown trout
imposed mortality is premised on some very unlikely assumptions:
that every fish consumed by brown trout was similar in size to out-
migrants and that every fish consumed by brown trout would have
survived their journey out of the 64 km below the dam if it was not
consumed. In reality, brown trout can consume juvenile salmonids
during their entire rearing period leading up to outmigration, in-

cluding at sizes much smaller than outmigrants (potential negative
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bias). Further, not all of the wild fish consumed by brown trout
would have otherwise survived (potential positive bias), some level
of compensatory mortality is certain (Ward & Hvidsten, 2010).
Finally, any attempt to estimate effects on populations would
clearly require estimates of consumption at the species level, not
lumped into hatchery and wild categories (unknown bias, possibly
different for each prey species).

In addition to predation, brown trout may affect survival and
growth of wild-spawned salmon and trout in the Trinity River
through competition. Our sampling techniques and analysis focused
on large brown trout with diets and microhabitat use that are distinct
from native juvenile salmon and trout. However, other studies have
found that juvenile brown trout can compete for food and territory
space with juveniles of all three salmon and trout species native to
the Trinity River (Fausch & White, 1986; Gatz, Sale, & Loar, 1987;
Glova & Field-Dodgson, 1995). Competition could exacerbate any
negative effects of brown trout on populations of native fish in the
Trinity River, as has been suggested for non-native brook trout and
native Chinook salmon in the Columbia River system (Levin, Achord,
Feist, & Zabel, 2002). Evaluating effects of competition between
brown trout and native salmon and trout in the Trinity River will re-

quire a new sampling effort.

4.3 | Management options

Historical records are incomplete, but existing information sug-
gests that brown trout abundance in the Trinity River continues
to fluctuate. Creel surveys prior to 1970 refer to catches of less
than 10 brown trout per angler per year, with fish ranging from
30 to 50 cm (Moffett & Smith, 1950; Rodgers, 1973). Catches in
recent years are generally 2-5 brown trout per angler per day with
lengths reaching or exceeding 70 cm (J. Alvarez, personal observa-
tion). Our sampling in 2015 might represent part of a recent peak
in brown trout abundance. As sampling continued into 2016 and
2017, the brown trout population estimates declined and younger
year-classes were less common (Alvarez, 2017). Despite this poten-
tial recent decrease in brown trout abundance, our results suggest
that Trinity River brown trout have the capacity to exist at abun-
dance high enough to consume a substantial proportion of native
salmonid production.

The consumption estimates that we produced are contingent
on the validity of our bioenergetics model. Bioenergetics models
provide a framework for accounting for metabolic costs and other
energetic losses when inferring food consumption from observa-
tions of growth. The models are based on fundamental relationships
between body size, temperature and physiological rates (Hansen et
al., 1997). There is a large body of work on the energetics of brown
trout growth that describes these relationships (Elliott, 1994), pro-
viding the basis for the parameters that we used. However, there
are many uncertainties in bioenergetics models that can lead to bi-
ased estimates, including uncertainty in the parameter estimates,
the functional form of the physiological relationships and how these
vary across individuals and populations (Chipps & Wahl, 2008). In
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our model, we used simulations to incorporate the uncertainty in our
field-derived parameter estimates into our estimate of consumption,
but there are no estimates of the uncertainty available for most of
the basic physiological parameters in the literature. One particular
area of concern for our estimate is the highly seasonal pattern of
prey availability and consumption, with most of the annual energy
intake for large brown trout coming from the consumption of hatch-
ery fish during the spring release. The standard bioenergetics model
formulation often underestimates consumption when prey availabil-
ity is high and overestimates consumption when prey availability is
low (Chipps & Wahl, 2008). However, we do not know how these
biases play out over time when food availability transitions from very
high to low, or how this seasonal variation may affect our isotopic
determination of diet composition.

If brown trout are suppressing survival of native salmon and
trout, then direct control of brown trout abundance by altering sport
harvest regulations, euthanising brown trout captured in the course
of other sampling efforts and targeted removal sampling may aid in
the recovery of native populations. However, direct control of in-
vasive trout can be very expensive and such efforts have a mixed
record of success (Meyer, Lamansky, & Schill, 2006; Syslo et al.,
2011). If implemented, any such efforts should include assessment
of survival of hatchery-released fish and recruitment success of wild
fish to determine whether brown trout control efforts benefit native
salmon and trout.

Efforts to manage the brown trout population to reduce impacts
on native salmon and trout in the Trinity River are likely to generate
some controversy. The authors of previous studies in other regions
often comment on the importance of brown trout to the sport fish-
ing community. For example, Belk et al. (2016) investigated the po-
tential for maintaining the fishery for non-native brown trout in the
Provo River in Utah while increasing native fish populations through
physical habitat restoration. They found that rare species would
persist only with low brown trout abundance; negative effects on
native species could be ameliorated but not removed while brown
trout persisted. Similarly, Townsend (1996) studied streams across
New Zealand and found localised extirpations of galaxiid fishes and
large-scale changes to entire aquatic communities associated with
introduced brown trout. Despite these findings, in his conclusions
he questioned the need for and feasibility of any brown trout re-
moval programme. A community of recreational anglers is invested
in brown trout in the Trinity River system because resident brown
trout support a small recreational fishery, especially when native
anadromous species are not available.

As an alternative to direct control efforts, it may be possible
to reduce predation on hatchery fish by altering release practices
at the hatchery. Reducing brown trout predation on hatchery-re-
leased fish has two potential benefits: increased survival of hatch-
ery-released fish, supporting conservation efforts and harvest
opportunities, and a reduced subsidy to the brown trout popu-
lation. The latter could have cascading affects, including reduc-
ing the abundance of large, piscivorous brown trout that rely on
hatchery-released fish and reducing predation on wild fish. This
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assumes that brown trout will not be able to sustain their high
biomass by switching to an alternative prey, but we argue that this
is a reasonable assumption given that large brown trout do not
currently consume much biomass of other prey during the portion
of the year when hatchery salmon are not available. Approaches
that might reduce brown trout predation on hatchery fish include
synchronising the releases of multiple species from the hatchery,
so that large numbers of prey swamp the brown trout for a lower
overall predation rate (Ward & Hvidsten, 2010), and minimising
the time that hatchery fish remain in the system by delaying re-

leases until fish are large and set to migrate rapidly to sea.
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Eric Sklar

President, California Fish and Game Commission
PO Box 94209

Sacramento, CA 94244-2090

Dear Mr. Sklar:

I am writing to you as an individual who holds a Bachelor’s Degree in Environmental Studies from
Sonoma State University with an emphasis in Parks and Natural Resources. My studies included
Biodiversity (endangered species), fire ecology, geology, and field biology. I am also the daughter of
Theodore E. Adams, Jr., formerly of the University of California, Cooperative Extension in the
Agronomy Department at the University of California at Davis. He was a wildland specialist and dealt
with range management and erosion control. I am sure you can appreciate my background at this point.

I am writing to you regarding the seasonal dam at Trinity Alps Resort, Trinity Center, CA. The resort
was built in the 1920’s and has been temporarily damming the stream from around July 4 to around
September 30" every year (depending on the water level) to create a swimming hole for the guests. So
I am sure that if there were truly any effects on the yellow legged frog this would have been a problem
much earlier than now. Especially since the California Department of Fish and Game has recognized
the main issue of the yellow legged frog being due to an introduction of a nonnative trout species into
our lakes and streams, along with the use of pesticides, livestock grazing and of course, global warming
(climate change) of which Trinity Alps Resort has no control over or participates in the above causes.

Last year, we became aware that the owner, Margo Gray, was having issues obtaining a permit for the
dam. The dam is not what is affecting these frogs. It seems more likely caused by the predation from
the nonnative trout introduced into an already balanced ecosystem. I am not sure how one small dam is
going to affect the outcome when the causes are already clearly stated. 1had no problem researching
this information.

This year, Margo Gray has not been given permission for the dam yet. This affects the economy of the
area tremendously as Trinity Alps Resort guests provide much needed economic support to an
otherwise depressed area. We spend a lot of money in Trinity County when we come up here. The
guests are people who come up every year and have done so for decades, including my family. We
have been vacationing at Trinity Alps Resort since 1974. The local people and businesses depend on
the money coming in. Trinity County will become an even more depressed area if Trinity Alps Resort
guests decide to change their vacation venues to other areas that offer a similar venue. Trinity Alps
Resort also provides jobs that would otherwise be nonexistent. The swimming hole is the focal point of
the resort. No dam equals no jobs and no money.

Thank you for taking the time to ready my letter. I hope it will be part of the decision process.
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Notification of Intent to file a petition to list Shasta Snow-Wreath (Neviusia cliftonii) under US ESA

Kathleen Roche
Thu 08/22, 02:26 PM

Kathleen S. Roche,

August 22,2019

To: Melissa Miller-Henson

Acting Executive Director

fgc@fgc.ca.gov

California Fish and Game Commission

P.O. Box 944209, Sacramento, CA 94244-2090

CC: The Honorable Margaret Everson
Principal Deputy Director, U.S. Fish and Wildlife Service Exercising the Authority of the Director for the
U.S. Fish and Wildlife Service U.S. Fish and Wildlife Service
1849 C Street NW, Room 3331 Washington, DC 20240-000

Margaret Everson@fws.gov

Paul Souza
USFWS Pacific Southwest Region Headquarters and Organization
2800 Cottage Way, Sacramento, Calif. 95825

Paul Souza@fws.gov

To: California Fish and Game Commission and U.S. Fish and Wildlife Service:

Pursuant to US 50 C.F.R. §424.14(b), I, Kathleen S. Roche, hereby provide notice that I intend to file a petition
under the federal Endangered Species Act to list and designate critical habitat for the Shasta snow-
wreath,Neviusia cliftonii, no sooner than 30 days from the date that this notice is provided. This petition has
been prepared with the participation of the California Native Plant Society and uses all available scientific
information from the State of California.

The Shasta snow-wreath is a dicot, shrub in the rose family (Rosaceae) that is native to California and is
endemic (limited) to northern California. The species was first described in 1992 and is now known from a total
of 24 occurrences, restricted almost entirely to National Forest System lands, with six occurrences wholly or
partly on private lands, including industrial forest lands. It is found exclusively in western Shasta County around
the perimeter of Shasta Lake in northern California. It is one of only two species in the genus Neviusia. There
are no other species of Neviusia in California nor adjacent states. There is agreement on the classification and
the scientific name of this species (California Natural Diversity Database (California Department of Fish and
Wildlife), Calflora, NatureServe, USDA Plants Database, the Jepson eFlora, and the Flora of North America).
The species currently holds a NatureServe global rank of G2 and a California Rare Plant Rank of 1B.2. The
Shasta snow-wreath is endangered by the proposed destruction of habitat primarily by water inundation
from raising Shasta Dam and accessory activities to relocate facilities as well as by other actions.

The USFWS has not previously reviewed this species for listing, nor has the California Fish and Game
Commission reviewed it for listing under the California Endangered Species Act (CESA).

Please feel free to contact me for more information.

Kathleen S. Roche

I am also sending you a paper copy of this notification via surface mail.
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FONSI for a Management Plan for Developed Water Sources, Mojave
National Preserve

christopher_nolan@nps.gov on behalf of MOJA Superintendent, NPS <moja_superintend

Fri 08/23, 08:24 AM

Mojave National Preserve News Release

Release Date: August 22,2019
Contact: Todd Suess, Mojave National Preserve, (760) 252-6103

Finding of No Significant Impact for a Management Plan for Developed
Water Sources, Mojave National Preserve

BARSTOW—The National Park Service has approved a Management Plan for Developed Water Sources in
Mojave National Preserve (Plan). The decision was recorded through the approval of a Finding of No
Significant Impact.

The NPS selected the preferred alternative of the Plan, which will maintain essential wildlife water
developments in wilderness and install new water developments outside of wilderness to improve regional
habitat connectivity. The number of water developments for desert bighorn sheep will increase from six to
eleven during a multi-year transition period. Based on the results of water use analysis, some of these water
developments could be consolidated.

Key points include:

e  The NPS will work collaboratively with the California Department of Fish & Wildlife (CDFW) and
stakeholders to ensure all decisions regarding water developments are consistent, to the extent possible,
with the CDFW Bighorn Sheep Management Plan.

e Sclected water developments for birds and small game outside of wilderness will be evaluated and
maintained according to their ecological importance.

e Developed springs will be evaluated and maintained based on feasibility and importance.

The selected alternative utilizes water developments for supporting native wildlife and habitat connectivity
while protecting wilderness values. Relocating water developments for bighorn sheep to areas with easier
access will facilitate their maintenance.

-NPS-

About the National Park Service. More than 20,000 National Park Service employees care for America’s 419
national parks and work with communities across the nation to help preserve local history and create close-to-
home recreational opportunities. Learn more at WWW.nps.gov.
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August 27, 2019

California Fish and Game Commission n e s 1.
P.O. Box 944209 ISEY -3 ri o
Sacramento, CA 94244-2090

RE: SUPPORT FOR CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE
(DFW) LOW FLOW ANGLING CLOSURE

Dear California Fish and Game Commission,

| am writing to you on behalf of the Santa Cruz County Board of Supervisors to convey
our strong support for current efforts to study and propose a finalized low flow target for
temporary closures of recreational steelhead angling in Santa Cruz County waterways.
While most steelhead and salmon streams throughout California have finalized closure
thresholds in the accepted Sport Fishing Regulations, Santa Cruz County does not. Low
flow fishing thresholds will provide and maintain angling opportunities, enhance
protection of listed salmonids during stressful low flow conditions, simplify regulations
and align Santa Cruz County with existing thresholds statewide.

Recent years of exceptional drought and low winter flow conditions have raised
concerns about the potential adverse impacts of steelhead angling during critically dry
conditions. During periods of low flow, adult steelhead are unable to migrate and are
more vulnerable to getting caught multiple times or getting caught while spawning. Short
winter storms sometimes allow adult salmonids (steelhead and salmon) to enter local
creeks and streams but they may be unable to migrate further when stream flows
recede. Young steelhead, including smolts ready to migrate to the ocean, are also more
vulnerable to getting caught during winter low flow angling. The low-flow fishing closure
criteria would draw from United States Geological Survey (USGS) gage data, which is
easily available online. Implementation of low flow angling closures will protect
salmonids by working to offset these possible negative effects.

Over the past year, the local CDFW fishery biologist has conducted outreach to fishing
groups and anglers, successfully gathering support for the low-flow fishing regulations







(No subject)

Nancy Dunn
Fri 09/06, 10:56 AM

| wanted to let you know that under our Creators law all of His creatures are assigned by him to
life.We dont actually have a right to take their lives .We respect God wants them to live His length of
time. He also didnt assign them for food. They need space and food replenishment on their land.
That includes Marine life who have also suffered terrtbly from our ignoring their starvation in the
name of a hunt or licence. Hunting also leaves blood scent a safety hazard since those forced to
injest it are very sensitive to to it and it really does not help conserve. The ither creatures cope withe
verything we cope with plus selfish humans contamination not enough space r oads and birds are
also plighted and they cope with aviators who ignore flyways. | have not seen a duck in years alive
and am getting used to missing species appearing on cat and dog food cans. Marine life dropped
an entire species in one summer of whales. In addition we have more than we can handle of the
drug people who think they reserve a right to grab what they find and butcher it without mercy
because their money is gone or theyve been permitted to behave barbaric . For that alone we dont
need any of it permission ed That includes the USDA who think nothing of being inhumane and are
not a good example.



Wildlife conservation

Nick Buckley
Tue 09/10, 07:22 AM

Commissioners,

| have grown very tired of wildlife conservation being dictated by politicians (yourselves) rather than
biologists who would use a SCIENCE based approach to wildlife management. The nepotism is so
thick within the fish and game commission that responsible wildlife management is being suffocated
under the weight of your political agendas. Every decision you have made within the past 8-10 years
at a minimum has put wildlife in a more compromised position than before.

Sincerely,
Nick Buckley

Sent from my iPhone






Attention Commissioner

Kristen Annis
Wed 09/18, 09:00 AM

Attention Commissioner,

I have been a hunter for 40 years in California. This year you went to steel shot for Upland game birds. This season on Sept 1st
for Dove. We were using #6 steel shot and the majority of every bird that we shot they were still alive after shooting them. Steel
shot is ruining our barrel's and there also is a shortage of steel shot #7 in this State. The manufacturer's are not going to be
supplying sufficient #7 steel shot to California, because California is the only state requiring Steel shot #7 for Upland Game.
Also in California you cannot use slugs for hunting because they do not make a non lead slug. Also in California you can no
longer use a .22 to hunt with because manufacturers do not make a non lead .22 caliber. These laws are affecting many
hunters as myself. | completely disagree with these requirements all because of the Condor and other animals that ingest lead
supposedly. Please consider my concerns and frustration by these outlandish requirements by the State of California.

Brett Bunge

From Menifee, CA



State of California ,
Department of Fish and Wildlife Received on October 1, 2019

Date:

To:

From:

Subject:

Original signed copy on file.

October 1, 2019

Melissa Miller-Henson
Executive Director
Fish and Game Commission

Charlton H. Bonham
Director

Status Review of the Foothill Yellow-legged Frog

The Department of Fish and Wildlife (Department) prepared the attached Status
Review for the Fish and Game Commission (Commission) regarding a petition by the
Center for Biological Diversity (Petition) to list the Foothill Yellow-legged Frog

(Rana boylii) as threatened pursuant to the California Endangered Species Act
(CESA,; Fish and Game Code section 2074.6). The Commission received the Petition
on December 14, 2016. The attached report represents the Department's final written
review of the status of the Foothill Yellow-legged Frog and is based upon the best
scientific information available to the Department. In addition to evaluating the
petitioned action to list the species as threatened, the Department evaluated whether
listing the species was warranted for six unique genetic clades. The status review
contains the Department's recommendation that listing the Foothill Yellow-legged Frog
is warranted at this time for five of six genetic clades. The Department recommends
listing the Feather River and Northeast/Northern Sierra clades as threatened and
listing the East/Southern Sierra, West/Central Coast, and Southwest/South Coast
clades as endangered. Listing the Northwest/North Coast clade is not warranted at
this time.

Regarding the scientific determinations of the threats to the Foothill Yellow-legged
Frog, the Department finds that without protections afforded by CESA, the continued
existence of the Foothill Yellow-legged Frog throughout much of its range in California
is in serious danger or is threatened as described in the report.

If you have any questions or need additional information, please contact Kari Lewis,
Chief, Wildlife Branch at (916) 445-3789 or at Kari.Lewis@wildlife.ca.gov.

Attachment


mailto:Kari.Lewis@wildlife.ca.gov

STATE OF CALIFORNIA
NATURAL RESOURCES AGENCY
DEPARTMENT OF FISH AND WILDLIFE

REPORT TO THE FISH AND GAME COMMISSION

A STATUS REVIEW OF THE
FOOTHILL YELLOW-LEGGED FROG
(Rana boylii) IN CALIFORNIA

CHARLTON H. BONHAM, DIRECTOR
CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE
September 20, 2019



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019
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EXECUTIVE SUMMARY

This status review report contains the most current information available on the Foothill Yellow-legged
Frog (Rana boylii) and serves as the basis for the California Department of Fish and Wildlife’s
(Department) recommendation to the California Fish and Game Commission (Commission) on whether
to list the species as threatened or endangered under the California Endangered Species Act. The Center
for Biological Diversity submitted a “Petition to List the Foothill Yellow-legged Frog (Rana boylii) as
Threatened Under the California Endangered Species Act” (Petition) to the Commission on

December 14, 2016. At its scheduled public meeting on June 21, 2017, the Commission considered the
Petition, and based in part on the Department’s petition evaluation and recommendation, found
sufficient information exists to indicate the petitioned action may be warranted and accepted the
Petition for consideration. The Foothill Yellow-legged Frog was designated a candidate species on July 7,
2017 upon publication of the Commission's notice of its findings.

Foothill Yellow-legged Frogs are currently recognized as a California Species of Special Concern, a non-
regulatory designation intended to focus attention on animals at conservation risk, stimulate research
on poorly known species, and achieve conservation and recovery of these animals before they meet
criteria for listing as threatened or endangered under the California Endangered Species Act

(CESA; Fish & G. Code, § 2050 et seq.). Additionally, the Foothill Yellow-legged Frog throughout its range
in California and Oregon is currently under review by the U.S. Fish and Wildlife Service for listing as
threatened or endangered under the federal Endangered Species Act.

Foothill Yellow-legged Frogs are small- to medium-sized frogs that are typically gray, brown, olive, or
reddish with brown-black flecking and mottling, which often matches the local substrate. Foothill
Yellow-legged Frogs have a relatively squat body and granular skin, giving them a rough appearance like
toads, and their dorsolateral folds are indistinct compared to other western North American ranids.
Their abdomen is white with variable amounts of dark mottling on the chest and throat, and as their
name suggests, the undersides of their hind limbs are often yellow. Foothill Yellow-legged Frogs reach
sexual maturity around two to three years old and can live over a decade. Adult females likely lay one
clutch of eggs per year. Egg masses resemble a cluster of grapes with several hundred embryos, and
tadpoles metamorphose in the same season the eggs were laid.

Foothill Yellow-legged Frogs historically ranged from the Willamette River drainage in Oregon west of
the Sierra-Cascade crest to at least the San Gabriel River drainage in Los Angeles County in California,
and a disjunct population was discovered in the mid-1960s in the Sierra San Pedro Martir, Baja California
Norte, México. In California, the species has been reported from foothill and mountain streams in the
Klamath, Cascade, Sutter Buttes, Coast, Sierra Nevada, and Transverse ranges from sea level to 6,400 ft,
although rarely above 5,000 ft. Foothill Yellow-legged Frog populations exhibit strong genetic variation
across their range. Two recent landscape genomics studies recovered five and six deeply divergent
clades, respectively, and genetic diversity within clades is generally lower in the southern part of the
species’ range, making them less capable of adapting to changing conditions.
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Foothill Yellow-legged Frogs inhabit rivers and streams ranging from primarily rain-fed (coastal
populations) to primarily snow-influenced (most Sierra Nevada and Klamath-Cascade populations) from
headwater streams to large rivers. Occupied rivers and streams flow through a variety of vegetation
types including hardwood, conifer, and valley-foothill riparian forests; mixed chaparral; and wet
meadows. The species is an obligate stream-breeder, which sets it apart from other western North
American ranid frogs. Foothill Yellow-legged Frog habitat is generally characterized as partly-shaded,
shallow, perennial rivers and streams with a low gradient and rocky substrate that is at least cobble-
sized; however, the species also uses intermittent and ephemeral streams. Appropriate flow velocity,
temperature, and timing are critically important to the success of Foothill Yellow-legged Frog
populations. The habitats in which Foothill Yellow-legged Frogs are found can generally be categorized
as breeding and rearing habitat, nonbreeding season habitat, and overwintering habitat. Foothill Yellow-
legged Frog densities are often higher in areas with greater habitat heterogeneity likely because the
diversity of habitats can support all life stages within a relatively short distance.

Foothill Yellow-legged Frog diet varies by life stage and likely by body size. Tadpoles graze on algae
scraped from rocks and vegetation. Post-metamorphic Foothill Yellow-legged Frogs primarily feed on a
wide variety of terrestrial arthropods but also some aquatic invertebrates, mostly insects and arachnids.
In the fall when they are abundant, young-of-year Foothill Yellow-legged Frogs may provide an
important source of nutrition for adults prior to overwintering. Foothill Yellow-legged Frogs are preyed
upon by several native and introduced species, including aquatic insects, crayfish, salamanders, frogs,
birds, and several species of fish and gartersnakes.

Few historical data on Foothill Yellow-legged Frog distribution and abundance exist, but widespread
disappearances were documented as early as the 1970s and 80s in southern California, the southern
Coast Range, and the central and southern Sierra Nevada foothills. In 1994, the authors of the first
edition of Amphibians and Reptile Species of Special Concern in California concluded that Foothill Yellow-
legged Frogs could be considered endangered in central and southern California south of the Salinas
River in Monterey County, threatened in the west slope drainages of the Cascade Mountains and Sierra
Nevada east of the Central Valley, and a species of special concern in the remainder of California.

In 2005, a range-wide assessment determined the species was likely extirpated from over 50% of
historically occupied sites, and in another wide-ranging survey effort at least one Foothill Yellow-legged
Frog was detected at 26.5% of sites with suitable habitat in California. In the latter study, fewer than 20
adults were observed at approximately 86% of the occupied sites, but the North Coast possessed the
greatest proportion of occupied sites and most robust populations. The coarse-scale trend of Foothill
Yellow-legged Frog populations in California is one of greater declines and extirpations in lower
elevations and latitudes.

Several past and ongoing activities have changed the watersheds upon which Foothill Yellow-legged
Frogs depend, and many interact with each other in ways that exacerbate their adverse impacts. In
addition, because many Foothill Yellow-legged Frog populations are small, isolated from other
populations, and possess low genetic diversity, they are at greater risk of extirpation than robust
populations.
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Most of the factors threatening the Foothill Yellow-legged Frog’s ability to persist and thrive involve
habitat destruction or degradation. The most widespread, and potentially most significant, impacts are
associated with dams and their flow regimes, particularly in areas where dams are concentrated and
occur in a series along a river or use hydropeaking to generate power. Dams can result in up- and
downstream effects, including aseasonal or asynchronous breeding cues, scouring and stranding of egg
masses and tadpoles, reducing quality and quantity of breeding and rearing habitat, lessening tadpole
growth rate, impeding gene flow among populations, and creating conditions that support the
establishment and spread of non-native species. The average abundance of Foothill Yellow-legged Frog
populations below dams is one-fifth of those in unregulated rivers (undammed), and populations in
regulated rivers face a 4- to 13-fold greater extinction risk in 30 years than populations in unregulated
rivers due to smaller population sizes.

Another widespread threat to Foothill Yellow-legged Frog habitat is climate change. While drought,
wildland fires, floods, and landslides are natural and often necessary disturbance events for preservation
of native biodiversity, climate change is expected to result in increased frequency and severity of these
events in ways that may exceed species’ abilities to adapt. These disturbance events, which can lead to
local extirpations, will occur across a landscape of fragmented and small populations, so the likelihood
of natural recolonization may be highly impaired. Some climate models predict unprecedented dryness
in the latter half of the century, and altered flow regimes may lead to increased competition, predation,
and disease transmission as species become concentrated in remnant pools. Impacts from extended
droughts will likely be greatest in areas that are naturally more arid, the lower elevations and latitudes
of southern California and the foothills surrounding the Central Valley, where remaining populations are
already small and isolated. In addition, loss of riparian vegetation from wildland fires can result in
increased stream temperatures or concentrations of nutrients and trace heavy metals that inhibit
growth and survival. Sedimentation from landslides following fire or excessive precipitation can also
destroy or degrade breeding and rearing habitat.

Like many other amphibians across the globe, Foothill Yellow-legged Frogs are susceptible to the lethal
and sublethal effects of disease and pollution. The fungal pathogen Batrachochytrium dendrobatidis (Bd)
is linked to the greatest recorded loss of biodiversity attributable to a disease and is responsible for
dramatic declines and extinctions in hundreds of species of amphibians around the world. Bd is
widespread in the environment and likely contributed to the Foothill Yellow-legged Frog’s
disappearance from southern California and other parts of its range is implicated as the causative factor
in two recent mass-mortality events in the Bay Area. As the nation’s largest agricultural producer and
exporter, tons of agricultural chemicals are applied to California farms annually and can travel
substantial distances through the atmosphere. Disappearance and declines in Foothill Yellow-legged
Frog populations correlate with proximity and proportion of nearby agriculture. The species is
particularly sensitive to some of the commonly used organophosphates, which disrupt nerve impulse
transmission. Pesticide exposure can result in direct mortality, immunosuppression, reduced resistance
to the parasites that cause limb malformations, decreased growth and activity, and increased
vulnerability to predation.



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

Predation likely contributed, and continues to contribute, to Foothill Yellow-legged Frog population
declines, particularly where the habitat is degraded by one or many other risk factors. Predation by and
competition with introduced species like American Bullfrogs can have substantial adverse effects;
abundance of Foothill Yellow-legged Frogs was nearly an order of magnitude (i.e., 10 times) lower in
stream reaches where bullfrogs were well established. Bullfrogs are also asymptomatic carriers of Bd.

Additional threats that can contribute to Foothill Yellow-legged Frog habitat degradation and population
declines include mining, livestock grazing, recreational activities, urban and agricultural land use and
expansion, cannabis cultivation, timber harvest, and some biological surveys and habitat restoration
activities.

Several environmental laws and regulations reduce adverse impacts on Foothill Yellow-legged Frogs.
Efforts to avoid, minimize, or mitigate these threats have been incorporated into many environmental
impact assessments, regional conservation plans, and permits and licenses. Nevertheless, remaining
populations throughout a large portion of the species’ California range continue to be small and are
losing genetic diversity. Additional actions are needed to conserve and improve existing populations in
many areas and to re-establish populations in areas where they have been extirpated.

The scientific information available to the Department indicates that Foothill Yellow-legged Frog faces
varying degrees of imperilment throughout its range. The Department recommends that the
Commission find that the petitioned action to list Foothill Yellow-legged Frog as threatened is warranted
for the Feather River and Northeast/Northern Sierra clades; that the East/Southern Sierra, West/Central
Coast, and Southwest/South Coast clades be listed as endangered; and that listing of the
Northwest/North Coast clade is not warranted at this time.
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1.0 REGULATORY SETTING

1.1 Petition Evaluation Process

A petition to list the Foothill Yellow-legged Frog (Rana boylii) as threatened under the California
Endangered Species Act (CESA) was submitted to the Fish and Game Commission (Commission) on
December 14, 2016 by the Center for Biological Diversity. Commission staff transmitted the petition to
the Department of Fish and Wildlife (Department) pursuant to Fish and Game Code section 2073 on
December 22, 2016 and published a formal notice of receipt of the petition on January 20, 2017 (Cal.
Reg. Notice Register 2017, No. 3-Z, p. 46). A petition to list or delist a species under CESA must include
“information regarding the population trend, range, distribution, abundance, and life history of a
species, the factors affecting the ability of the population to survive and reproduce, the degree and
immediacy of the threat, the impact of existing management efforts, suggestions for future
management, and the availability and sources of information. The petition shall also include information
regarding the kind of habitat necessary for species survival, a detailed distribution map, and any other
factors that the petitioner deems relevant” (Fish & G. Code, § 2072.3).

On April 17, 2017, the Department provided the Commission with its evaluation of the petition,
“Evaluation of the Petition from the Center For Biological Diversity to List the Foothill Yellow-legged Frog
(Rana boylii) as Threatened under the California Endangered Species Act,” to assist the Commission in
making a determination as to whether the petitioned action may be warranted based on the sufficiency
of scientific information (Fish & G. Code, §§ 2073.5 & 2074.2; Cal. Code Regs., tit. 14, § 670.1, subds. (d)
& (e)). Focusing on the information available to the Department relating to each of the relevant
categories, the Department recommended to the Commission that the petition be accepted.

At its scheduled public meeting on June 21, 2017 in Smith River, the Commission considered the
petition, the Department’s petition evaluation and recommendation, and comments received. The
Commission found that sufficient information existed to indicate the petitioned action may be
warranted and accepted the petition for consideration. Upon publication of the Commission's notice of
its findings, the Foothill Yellow-legged Frog was designated a candidate species on July 7, 2017 (Cal. Reg.
Notice Register 2017, No. 27-Z, p. 986).

1.2 Status Review Overview

The Commission’s action designating the Foothill Yellow-legged Frog as a candidate species triggered
the Department’s process for conducting a status review to inform the Commission’s decision on
whether listing the species is warranted. At its scheduled public meeting on June 21, 2018 in
Sacramento, the Commission granted the Department a six-month extension to complete the status
review and facilitate external peer review.

This status review report is not intended to be an exhaustive review of all published scientific literature
relevant to the Foothill Yellow-legged Frog; rather, it is intended to summarize the key points from the
best scientific information available relevant to the status of the species. This final report, based upon
the best scientific information available to the Department, is informed by independent peer review of a
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draft report by scientists with expertise relevant to the Foothill Yellow-legged Frog. This review is
intended to provide the Commission with the most current information on the Foothill Yellow-legged
Frog and to serve as the basis for the Department’s recommendation to the Commission on whether the
petitioned action is warranted. The status review report also identifies habitat that may be essential to
continued existence of the species and provides management recommendations for recovery of the
species (Fish & G. Code, § 2074.6). Receipt of this report is to be placed on the agenda for the next
available meeting of the Commission after delivery. At that time, the report will be made available to
the public for a 30-day public comment period prior to the Commission taking any action on the
petition.

1.3 Federal Endangered Species Act Review

The Foothill Yellow-legged Frog is currently under review for possible listing as threatened or
endangered under the federal Endangered Species Act (ESA) in response to a July 11, 2012 petition
submitted by the Center for Biological Diversity. On July 1, 2015, the U.S. Fish and Wildlife Service
(USFWS) published its 90-day finding that the petition presented substantial scientific or commercial
information indicating that the petitioned action may be warranted and initiated a status review of the
species (USFWS 2015). On March 16, 2016, the Center for Biological Diversity sued the USFWS to compel
issuance of a 12-month finding on whether listing under the ESA is warranted. On August 30, 2016, the
parties reached a stipulated settlement agreement that the USFWS shall publish its 12-month finding in
the Federal Register on or before September 30, 2020 (Center for Biological Diversity v. S.M.R. Jewell
(D.D.C. Aug. 30, 2016, No. 16-CV-00503)).

2.0 BIOLOGY AND ECOLOGY

2.1 Species Description and Life History

“In its life-history boylii exhibits several striking specializations which are in all probability related
to the requirements of life of a stream-dwelling species” — Tracy |. Storer, 1925

The Foothill Yellow-legged Frog is a small- to medium-sized frog; adults range from 1.5 to 3.2 inches
snout-to-urostyle length (SUL) with females attaining a larger size than males and males possessing
paired internal vocal sacs (Zweifel 1955, Nussbaum et al. 1983, Stebbins and McGinnis 2012). Foothill
Yellow-legged Frogs are typically gray, brown, olive, or reddish with brown-black flecking and mottling,
which generally matches the substrate of the stream in which they reside (Nussbaum et al. 1983,
Stebbins and McGinnis 2012). They often have a pale triangle between the eyes and snout and broad
dark bars on the hind legs (Zweifel 1955, Stebbins and McGinnis 2012). Foothill Yellow-legged Frogs
have a relatively squat body and granular skin, giving them a rough appearance similar to a toad, and
fully webbed feet with slightly expanded toe tips (Nussbaum et al. 1983). The tympanum is also rough
and relatively small compared to other ranids (frogs in the family Ranidae) at around one-half the
diameter of the eye (Zweifel 1955). The Foothill Yellow-legged Frog’s dorsolateral folds (glandular ridges
extending from the eye area to the rump) are indistinct compared to other western North American
ranids (Stebbins and McGinnis 2012). Ventrally, the abdomen is white with variable amounts of dark
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mottling on the chest and throat, which are unique enough to be used to identify individuals (Marlow et
al. 2016). As their name suggests, the undersides of their hind limbs and lower abdomen are often
yellow; however, individuals with orange and red have been observed within the range of the California
Red-legged Frog (Rana draytonii), making hindlimb coloration a poor diagnostic characteristic for this
species (Jennings and Hayes 2005).

Adult females likely lay one clutch of eggs per year and may breed every year (Storer 1925, Wheeler et
al. 2006). Foothill Yellow-legged Frog egg masses resemble a compact cluster of grapes approximately
1.8 to 3.5 inches in diameter lengthwise and contain anywhere from around 100 to over 3,000 eggs
(Kupferberg et al. 2009¢, Hayes et al. 2016). The individual embryos are dark brown to black with a
lighter area at the vegetative pole and surrounded by three jelly envelopes that range in diameter from
approximately 0.15 to 0.25 inches (Storer 1925, Zweifel 1955, Hayes et al. 2016).

Foothill Yellow-legged Frog tadpoles hatch out around 0.3 inch long and are a dark brown or black
(Storer 1925, Zweifel 1955). They grow rapidly to 1.5 to 2.2 inches and turn olive with a coarse brown
mottling above and an opaque silvery color below (Storer 1925, Zweifel 1955, Stebbins and McGinnis
2012). Their eyes are positioned dorsally when viewed from above (i.e., within the outline of the head),
and their mouths are large, downward-oriented, and suction-like with several tooth rows (Storer 1925,
Zweifel 1955, Stebbins and McGinnis 2012, Hayes et al. 2016). Foothill Yellow-legged Frogs
metamorphose at around 0.55 to 0.67 of an inch SUL (Fellers 2005). Sexual maturity is attained at
around 1.2 to 1.6 inches SUL and 1 to 2 years for males and around 1.6 to 2.0 inches SUL and 3 years for
females, although in some populations this has been accelerated by a year (Zweifel 1955, Kupferberg et
al. 2009c, Breedveld and Ellis 2018). During the breeding season, males can be distinguished from
females by the presence of nuptial pads (swollen darkened thumb bases that aid in holding females
during amplexus) and calling, which frequently occurs underwater but sometimes from the surface
(MacTague and Northen 1993, Stebbins 2003, Silver 2017).

The reported lifespan of Foothill Yellow-legged Frogs varies widely by study. Storer (1925) estimated a
maximum age of 2 years for both sexes, and Van Wagner (1996) stated that Foothill Yellow-legged Frogs
rarely exceeded 2 years old at his study site. Breedveld and Ellis (2018) calculated the typical lifespan of
males at 3-4 years and 5-6 years for females. Bourque (2008), using skeletochronology, found an
individual over 7 years old and a mean age of 4.7 and 3.6 years for males and females, respectively.
Drennan et al. (2015) estimated maximum age at 13 years for both sexes in a Sierra Nevada population
and 12 for males and 11 for females in a Coast Range population.

2.2 Range and Distribution

Based on the current understanding of the Foothill Yellow-legged Frog’s historical distribution, which is
sparse in many areas, the species likely ranged from the Willamette River drainage in Oregon west of
the Sierra-Cascade crest to at least the San Gabriel River drainage in Los Angeles County, California
(Zweifel 1955, Nussbaum et al. 1983, Stebbins 2003). In addition, a disjunct population was reported
from 6,700 ft in the Sierra San Pedro Martir, Baja California Norte, México (Loomis 1965). In California,
the species has been reported from foothill and mountain streams in the Klamath, Cascade, Sutter
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Buttes, Coast, Sierra Nevada, and Transverse ranges from sea level to around 6,000 ft, although
Hemphill (1952) describes observing them as high as 6,400 ft at one North Coast location (Stebbins
2003, Olson et al. 2016). Zweifel (1955) considered Foothill Yellow-legged Frogs to be present and
abundant throughout their range where streams possessed suitable habitat.

Figure 1 depicts the Department’s approximation of the Foothill Yellow-legged Frog’s historical range.
The majority of the range boundaries in California were taken directly from Thomson et al. (2016) and
are used for the Department’s California Wildlife Habitat Relationships (CWHR) range. Their
methodology included plotting observations in a geographic information system (GIS), intersecting those
points with watershed boundaries, developing an approximate range boundary using interpolation
between the observations and watershed boundaries, and expert opinion (lbid.). The Sutter Buttes were
added for this report based on Olson et al. (2016). The range in Oregon was based on the species’ range
map in Nussbaum et al. (1983), and the range in México was estimated from the locality description in
Loomis (1965).

As described in more detail below, Foothill Yellow-legged Frog taxonomy has changed many times since
originally described, and consequently, some museum specimens collected before the 1960s are
erroneous. As stated in the Petition, to date, all recently reevaluated Foothill Yellow-legged Frog-labeled
museum specimens south of the San Gabriel mountains in California were determined to be Southern
Mountain Yellow-legged Frogs (Rana muscosa). No evidence suggests that those not re-evaluated would
be reconciled another way. This likely happened in some places in the Sierra Nevada as well, as Foothill
Yellow-legged Frogs are rarely found above 5,000 ft (R. Peek pers. comm. 2019a). Based on recent
genetics work in the northern Sierra Nevada, all yellow-legged frogs located above 5,000 ft were Sierra
Nevada Yellow-legged Frogs (R. sierrae) (Bedwell 2018, Peek 2018).

2.3 Taxonomy and Phylogeny

Foothill Yellow-legged Frogs belong to the family Ranidae (true frogs), which inhabits every continent
except Antarctica and contains over 400 species (AmphibiaWeb 2019b). The species was first described
by Baird (1854) as Rana boylii. After substantial taxonomic uncertainty with respect to its relationship to
other ranids, several name changes (including the specific epithet spelling of boylei), and recognition of
three subspecies over the next century, the Foothill Yellow-legged Frog (R. boylii) was again recognized
as a monotypic species (i.e., without subspecies) by Zweifel (1955, 1968). The phylogenetic relationships
among the western North American Rana spp. have been revised several times and are still not entirely
resolved (Thomson et al. 2016). The Foothill Yellow-legged Frog was previously thought to be most
closely related to the higher-elevation Sierra Nevada Yellow-legged Frog and Southern Mountain Yellow-
legged Frog (Zweifel 1955; Green 1986a,b; Vredenburg et al. 2007). However, more recent genetic
analyses suggest they are most closely related to Columbia Spotted Frogs (R. luteiventris) (Macey et al.
2001, Hillis and Wilcox 2005, Yuan et al. 2016).
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Figure 1. Estimated historical range of the Foothill Yellow-legged Frog (adapted from Loomis [1965],
Nussbaum et al. [1983], Olson et al. 2016, CWHR 2014). See Section 2.2 Range and Distribution for map
construction methods and stipulations.
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2.4 Population Structure and Genetic Diversity

Genetic divergence among populations and genetic diversity within those populations are critical to
species protection. Genetic divergence is a measure of the number of mutations accumulated between
population lineages since they last shared a common ancestor. It represents the amount of time that
lineages have been separated; the longer the time, the greater the genetic divergence. Given that
evolutionary processes, including local adaptation and speciation, tend to accumulate over time, a
general principle in conservation genetics is that deeply diverged lineages need to be individually
managed and protected to preserve the full evolutionary potential of a species. Molecular
genetic/genomic analyses allow one to quantify genetic divergence and clearly delimit the geographic
boundaries of populations and the amount of gene flow or isolation among them (McCartney-Melstad
and Shaffer 2015). Genetic divergence is often depicted as a phylogenetic tree (see Figure 2), which
visually summarizes the evolutionary relationships among populations and taxa (AmphibiaWeb 2019a).
A branch on a phylogenetic tree that contains a group of lineages comprised of an ancestor and all its
descendants is referred to as a monophyletic group, or a clade (Ibid.). Clades are nested hierarchically in
a phylogenetic tree, and effective conservation strategies often identify the “major” clades, which
represent populations from the most divergent lineages in that tree, as key management units. These
major clades may be sufficiently differentiated into diagnosable species or subspecies, or they may
diverge to that point if the evolutionary process continues.

Because the processes that drive genetic divergence among populations and among species are the
same (i.e., mutation, natural selection, genetic drift), it can be difficult to determine when populations
within species have differentiated enough to suggest they are evolving independently and may be
considered separate species or subspecies (Hey and Pinho 2012). Hey and Pinho (2012) examined use of
gene flow and separation time measures to distinguish between intraspecific and interspecific
differences. The most widely used summary measure of population divergence is the fixation index Fsr, a
guantitative measure of the proportion of the total genetic variance in a study among populations or
lineages. Hey and Pinho’s analyses indicated that Fsr values greater than 0.35 among lineages correlated
best with species designations, while values below 0.35 were more consistent with within-species
variation (lbid.). This population-genetics based approach to estimating genetic divergence can help
reveal cryptic diversity within a putative species, and in some cases may lead to the recognition of
previously unrecognized species (AmphibiaWeb 2019a).

In contrast to divergence among populations, genetic diversity summarizes variation within a population
or lineage, which provides information on population health and indicates the extent to which
populations have the capacity to adapt (i.e., evolve) to changing conditions (Hughes et al. 2008). Loss of
genetic diversity often signals extreme reductions in population size (genetic bottlenecks) and greatly
increases the potential for inbreeding depression that can reduce survival and reproductive success
(Lande and Shannon 1996, Frankham 2005, Hoffmann and Sgro 2011, McCartney-Melstad et al. 2018).
Amphibians as a group may be particularly vulnerable to the effects of low genetic diversity; there are
several documented instances of reduced fitness as a result of eroded genetic diversity in amphibians
that may be contributing to global declines in this taxon (Allentoft and O’Brien 2010).
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Figure 2. Foothill Yellow-legged Frog clades identified by McCartney-Melstad et al. (2018) Yellow
polyogons = International Union for Conservation of Nature’s range map; colored circles = sampling sites.

Foothill Yellow-legged Frog populations exhibit varying levels of genetic divergence and diversity
depending on the spatial scale of comparison. At the coarse scale, comprised of variation across the
species’ extant range, McCartney-Melstad et al. (2018) recovered five deeply divergent, geographically
cohesive, genetic clades from their analyses (Figure 2), while Peek (2018) utilized expanded geographic
sampling and recovered six (Figure 3). Both analyzed thousands of genomic loci generated using RADseq
approaches. The lowest Fsr value McCartney-Melstad et al. (2018) calculated among their five
recognized lineages was 0.312 between the Northwest and Northeast clades (see Figure 2 and below for
details on estimated clade boundaries), and the highest was 0.794 between the Southwest and East
clades. Peek (2018) calculated Fsr between pairs of populations across the Foothill Yellow-legged Frog’s
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Figure 3. Foothill Yellow-legged Frog clades identified by Peek (2018) Dark gray polygon = presumed range
and colored circles and numbers represent specific sampling sites and their clade assignments.

12
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range (1,953 total combinations) and obtained values between 0 and 0.646, with the greatest
divergence occurring between the South Coast and Southern Sierra clades (see Figure 3). The results of
these two studies, which utilized independent sets of genes and tissues, are virtually identical in
recognizing clades and their very high level of divergence (McCartney-Melstad et al. 2018, Peek 2018).
These high genetic divergence values indicate that few to no genes have been exchanged between these
clades for extended periods of evolutionary time, suggesting a long history of reproductive isolation
from each other. These clades represent unique, largely non-overlapping, genetic lineages within the
species that are important for the preservation of genetic variation within this wide-ranging species.
Additional study may better delineate clade boundaries and suggest that they represent distinct species.

The geographic breaks among the five Foothill Yellow-legged Frog clades were similar between the
studies; however, Peek (2018) identified a unique deeply divergent genetic clade in the Feather River
watershed that is distinct from the rest of the northern Sierra Nevada clade. The five clades common to
both studies include the following [Note: naming conventions follow McCartney-Melstad et al. (2018)
and Peek (2018)]:

(1) Northwest/North Coast: north of San Francisco Bay in the Coast Ranges and east into Tehama
County;

(2) Northeast/Northern Sierra: northern El Dorado County (North Fork American River watershed,
includes Middle Fork American River) and north in the Sierra Nevada to southern Plumas County
(Upper Yuba River watershed);

(3) East/Southern Sierra: El Dorado County (South Fork American River watershed) and south in the
Sierra Nevada [no samples from Amador County were tested, but they would most likely fall
within this clade because it is located between two other populations that occur within this
clade];

(4) West/Central Coast: south of San Francisco Bay in the Coast Ranges to San Benito and Monterey
counties, presumably east of the San Andreas Fault/Salinas Valley; and

(5) Southwest/South Coast presumably west of the San Andreas Fault/Salinas Valley in Monterey
County and south in the Coast Ranges.

The Feather River clade is found primarily in Plumas and Butte counties (Peek 2018). Peek’s analysis
found that this clade is as distinct from the other Sierra Nevada clades as the Sierra Nevada populations
are from all coastal clades, meaning it was found to be deeply divergent from the rest of the clades.
McCartney-Melstad et al. (2018) also recognized the Feather River watershed as distinct from the rest of
the northern Sierra but not as deeply divergent from the other clades as Peek. The Feather River
watershed is also the only known location where Foothill Yellow-legged Frogs and Sierra Nevada Yellow-
legged Frogs co-occur and where three F1 hybrids (the offspring from a cross between parents of the
two species) were found (Peek 2018, R. Peek pers. comm. 2019b). In addition, Peek’s (2018) genetic
data provided weak support for dividing the West/Central Coast and Southwest/South Coast groups into
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separate clades; however, his data set consisted of fewer samples from these localities than McCartney-
Melstad et al. (2018).

Previous work conducted by Lind et al. (2011), using one nuclear and two mitochondrial genes, found a
somewhat similar pattern, and their results suggested that hydrologic regions and river basins were
important landscape features that influenced the genetic structure of Foothill Yellow-legged Frog
populations. McCartney-Melstad et al. (2018), using a much larger genomic data set with thousands of
genes rather than just three, also found evidence for divergence among river basins. However, they also
found nearly twice the variation among the five phylogenetic clades than among drainage basins,
indicating that other geological factors in addition to current riverine basins contributed to current
population structure (lbid.). They also report that the depth of genetic divergence among Foothill
Yellow-legged Frog clades exceeds that of any frog or toad species for which similar data are available
on earth and recommend treating them as key management units instead of the previously suggested
watershed boundaries (lbid.). Peek (2018) concurred and stated that the Foothill Yellow-legged Frog
clades represented important units that should be carefully considered during planning and
implementation of conservation actions.

Levels of genetic diversity within the clades differed significantly. Genetic diversity provides populations
with the evolutionary capacity to adapt to changing conditions (i.e., evolve), and its loss often signals
extreme population size reductions, which can result in genetic bottlenecks and inbreeding depression
that can reduce survival and reproductive success (Lande and Shannon 1996, Hoffmann and Sgro 2011,
McCartney-Melstad et al. 2018). Loss of genetic diversity in Foothill Yellow-legged Frogs largely follows a
north-to-south pattern, with the southern clades (Southwest/South Coast and East/Southern Sierra)
particularly exhibiting the greatest loss of nucleotide diversity (McCartney-Melstad et al. 2018, Peek
2018). In addition, these study results demonstrate that Foothill Yellow-legged Frogs have lost genetic
diversity over time across their entire range except for the large Northwest/North Coast clade, which
appears to have undergone a relatively recent population expansion (McCartney-Melstad et al. 2018,
Peek 2018).

At a watershed scale, Dever (2007) found that tributaries to rivers and streams are important for
preserving genetic diversity, and populations separated by more than 6.2 mi show signs of genetic
isolation. In other words, even in the absence of anthropogenic barriers to dispersal (e.g., dams and
reservoirs), individuals located more than 6.2 mi are not typically considered part of a single
interbreeding population (Olson and Davis 2009). Peek (2010, 2018) reported that at this finer-scale,
population structure and genetic diversity appear to be more strongly influenced by river regulation
type (i.e., dammed or undammed) than to geographic distance or watershed boundaries. In general,
regulated (dammed) rivers had limited gene flow and higher genetic divergence among subpopulations
compared with unregulated (undammed) rivers (Peek 2010, 2018). In addition, differences in hydrologic
regimes within regulated rivers affected genetic connectivity and diversity (Peek 2010, 2018).
Subpopulations in hydropeaking reaches, in which pulsed flows are used for electricity generation or
whitewater boating, exhibited significantly lower gene flow and genetic diversity than those in bypass
reaches where water is diverted from upstream in the basin down to power generating facilities (Figure
4; Peek 2018, R. Peek pers. comm. 2019b). River regulation had a greater influence on genetic

14



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

Figure 4. River regulation’s relative influence on genetic differentiation from Peek (2018). A) Mean
pairwise Fstvs. mean river distance for each location (denoted by unique numbers); B) Relative influence of
variables on Fsr from boosted regression tree models.
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differentiation among sites than geographic distance in the Alameda Creek watershed as well (Stillwater
Sciences 2012). Reduced connectivity among sites leads to lower gene flow and a loss of genetic
diversity through genetic drift, which can diminish adaptability to changing environmental conditions
(Palstra and Ruzzante 2008). Peek (2010) posits that given the R. boylii species group is estimated to be
8 million years old (Macey et al. 2001), the significant reductions in connectivity and genetic diversity
over short evolutionary time periods in regulated rivers (often less than 50 years from the time of dam
construction) is cause for concern with respect to population viability and persistence, particularly when
combined with small population sizes.

2.5 Habitat Associations and Use

“These frogs are so closely restricted to streams that it is unusual to find one at a greater
distance from the water than it could cover in one or two leaps.” — Richard G. Zweifel, 1955

Foothill Yellow-legged Frogs inhabit rivers and streams ranging from primarily rain-fed (coastal
populations) to primarily snow-influenced (most Sierra Nevada and Klamath-Cascade populations) from
headwater streams to large rivers (Bury and Sisk 1997, Wheeler et al. 2014). Occupied rivers and
streams flow through a variety of vegetation types including hardwood, conifer, and valley-foothill
riparian forests; mixed chaparral; and wet meadows (Hayes et al. 2016). Because the species is so
widespread and can be found in so many types of habitats, the vegetation community is likely less
important in determining Foothill Yellow-legged Frog occupancy and abundance than the aquatic biotic
and abiotic conditions in the specific river, stream, or reach (Zweifel 1955). The species is an obligate
stream-breeder, which sets it apart from other western North American ranids (Wheeler et al. 2014).
Foothill Yellow-legged Frog habitat is generally characterized as partly-shaded, shallow, perennial rivers
and streams with a low gradient and rocky substrate that is at least cobble-sized (Zweifel 1955, Hayes
and Jennings 1988). However, the use of intermittent and ephemeral streams by post-metamorphic
Foothill Yellow-legged Frogs may not be all that uncommon in some parts of the species’ range in
California (R. Bourque pers. comm. 2019). The species has been reported from some atypical habitats as
well, including small impoundments, isolated pools in intermittent streams, and meadows along the
edge of streams that lack a rocky substrate (Fitch 1938, Zweifel 1955, CDFW 2018a, Wilcox and Alvarez
2019). In addition, Wilcox and Alvarez (2019) described observations of Foothill Yellow-legged Frogs
climbing a vertical, but undulating, dam wall covered in algae, suggesting that landscape features like
steep, slick rock slopes may not preclude movement.

As stream-breeding poikilotherms (animals whose internal temperature varies with ambient
temperature), appropriate flow velocity, temperature, and water availability are critically important to
Foothill Yellow-legged Frogs (Kupferberg 1996a, Van Wagner 1996, Wheeler et al. 2006, Lind et al. 2016,
Bedwell 2018). Habitat quality is also influenced by hydrologic regime (regulated vs. unregulated),
substrate, presence of non-native predators and competitors, water depth, and availability of high-
quality food and basking sites (Lind et al. 1996, Yarnell 2005, Wheeler et al. 2006, Catenazzi and
Kupferberg 2017). Habitat suitability and use vary by life stage, sex, geographic location, watershed size,
and season and can generally be categorized as breeding and rearing habitat, nonbreeding season
habitat, and overwintering habitat (Van Wagner 1996, Haggarty 2006, Bourque 2008, Gonsolin 2010,
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Welsh and Hodgson 2011, Hayes et al. 2016, Catenazzi and Kupferberg 2017). Yarnell (2005) located
higher densities of Foothill Yellow-legged Frogs in areas with greater habitat heterogeneity and
suggested that they were selecting sites that possessed the diversity of habitats necessary to support
each life stage within a relatively short distance.

2.5.1 Breeding and Rearing Habitat

Suitable breeding habitat must be connected to suitable rearing habitat for metamorphosis to be
successful. When this connectivity exists, as flows decline through the season, tadpoles can follow the
receding shoreline into areas of high productivity and lower predation risk as opposed to becoming
trapped in isolated pools with a high risk of overheating, desiccation, and predation (Kupferberg et al.
2009c).

Several studies on Foothill Yellow-legged Frog breeding habitat, carried out across the species’ range in
California, reported similar findings. Foothill Yellow-legged Frogs select oviposition (egg-laying) sites
within a narrow range of depths, velocities, and substrates and exhibit fidelity to breeding sites that
consistently possess suitable microhabitat characteristics over time (Kupferberg 1996a, Bondi et al.
2013, Lind et al. 2016). At a coarse-spatial scale, breeding sites in rivers and large streams are often
located near the confluence of tributary streams in sunny, wide, shallow reaches (Kupferberg 19963,
Yarnell 2005, GANDA 2008, Peek 2010). These areas are highly productive compared to cooler, deeper,
closed-canopy sites (Catenazzi and Kupferberg 2013). At a fine spatial scale, females prefer to lay eggs in
low velocity areas dominated by cobble- and boulder-sized substrates, often associated with sparsely-
vegetated point bars (Kupferberg 19964, Lind et al. 1996, Van Wagner 1996, Bondi et al. 2013, Lind et al.
2016). They tend to select areas with less variable, more stable flows, and in areas with higher flows at
the time of oviposition, they place their eggs on the downstream side of large cobblestones and
boulders, which protects them from being washed away (Kupferberg 1996a, Wheeler et al. 2006).

Appropriate rearing temperatures are vital for successful metamorphosis. Tadpoles grow faster and
larger in warmer water to a point (Zweifel 1955; Catenazzi and Kupferberg 2017,2018). Zweifel (1955)
conducted experiments on embryonic thermal tolerance and determined that the critical low was
approximately 43°F, and the critical high was around 79°F. Welsh and Hodgson (2011) determined that
best the single variable for predicting Foothill Yellow-legged Frog presence was temperature since none
were observed below 55°F, but numbers increased significantly with increasing temperature. Catenazzi
and Kupferberg (2013) measured tadpole thermal preference at 61.7-72.0°F, and the distribution of
Foothill Yellow-legged Frog populations across a watershed was consistent within this temperature
range. When the daily average temperatures during the warmest month of the year were below 61°F,
tadpoles were absent under closed canopy and scarce even with an open canopy (lbid.). Catenazzi and
Kupferberg (2017) found regional differences in apparently suitable breeding temperatures. Inland
populations from primarily snowmelt-fed systems with relatively cold water were relegated to reaches
that are warmer on average during the warmest 30 days of the year than coastal populations in the
chiefly rainfall-fed, and thus warmer, systems (63.7-75.6°F vs. 60.3-71.6°F, respectively). However,
experiments on tadpole thermal preference demonstrated that individuals from different source
populations selected similar rearing temperatures, which presumably optimized development (lbid.). In
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regulated systems, where water released from dams is often colder than normal, suitable rearing
temperatures downstream may be limited (Wheeler et al. 2014, Catenazzi and Kupferberg 2017).

Appropriate flow velocities are also critical for survival to metamorphosis. The velocity at which Foothill
Yellow-legged Frog egg masses shear away from the substrate they are adhered to varies according to
factors such as depth and degree to which the eggs are sheltered (Spring Rivers Ecological Sciences
2003). This critical velocity is expected to decrease as the egg mass ages due to the reduced structural
integrity of the protective jelly envelopes (Hayes et al. 2016). Short duration increases in flow velocity
may be tolerated if the egg masses are somewhat protected, but sustained high velocities increase the
likelihood of detachment (Kupferberg 1996a, Spring Rivers Ecological Sciences 2003). Hatchlings and
tadpoles about to undergo metamorphosis are relatively poor swimmers and require especially slow,
stable flows during these stages of development (Kupferberg et al. 2011b). Tadpoles respond to
increasing flows by swimming against the current to maintain position for a short period of time and
eventually swimming to the bottom and seeking refuge in the rocky substrate’s interstitial spaces (Ibid.).
When tadpoles are exposed to repeated increases in velocities, their growth and development are
delayed (lbid.). Under experimental conditions, the critical velocity at which tadpoles were swept
downstream ranged between 0.66-1.31 ft/s; however, as they reach metamorphosis it decreases to as
low as 0.33 ft/s (Ibid.).

2.5.2 Nonbreeding Season Habitat

Post-metamorphic Foothill Yellow-legged Frogs utilize a more diverse range of habitats and are much
more dispersed during the nonbreeding season than the breeding season. Microhabitat preferences
appear to vary by location and season, but some patterns are common across the species’ range.
Foothill Yellow-legged Frogs tend to remain close to the water’s edge (average <10 ft); select sunny
areas with limited canopy cover; and are often associated with riffles and pools (Zweifel 1955, Hayes
and Jennings 1988, Van Wagner 1996, Welsh et al. 2005, Haggarty 2006, Bourque 2008, Gonsolin 2010,
Welsh and Hodgson 2011). Adequate water, food resources, cover from predators, ability to
thermoregulate (e.g., presence of basking sites and cool refugia), and absence of non-native predators
are important components of nonbreeding season habitat (Hayes and Jennings 1988, Van Wagner 1996,
Catenazzi and Kupferberg 2013).

2.5.3 Overwintering Habitat

Overwintering habitat varies depending on local conditions, but as with the rest of the year, Foothill
Yellow-legged Frogs are most often found in or near water where they can forage and take cover from
predators and high discharge events (Storer 1925, Zweifel 1955). In larger streams and rivers, Foothill
Yellow-legged Frogs are often found along tributaries during the winter where the risk of being
displaced by heavy flows is reduced (Kupferberg 1996a, Gonsolin 2010). Bourque (2008) found 36.4% of
adult females used intermittent and ephemeral tributaries during the overwintering season. Van
Wagner (1996) located most overwintering Foothill Yellow-legged Frogs using pools with cover such as
boulders, root wads, and woody debris. During high flow events, they moved to the stream’s edge and
took cover under vegetation like sedges (Carex sp.) or leaf litter (Ibid.). Rombough (2006) found most
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Foothill Yellow-legged Frogs under woody debris along the high waterline and often using seeps along
the stream-edge, which provided them with moisture, a thermally stable environment, and prey.

Exceptions to the pattern of remaining near the stream’s edge during winter have been reported. Cook
et al. (2012) observed dozens of juvenile Foothill Yellow-legged Frogs traveling over land, as opposed to
using riparian corridors. They were found using upland habitats with an average distance of 234 ft from
water (range: 52-1,086 ft) (lbid.). In another example, a single subadult that was found adjacent to a
large wetland complex 2,723 ft straight-line distance from the wetted edge of the Van Duzen River,
although it is possible the wetland was connected to the river via a spillway or drainage that may have
served as the movement corridor (CDFW 2018a, R. Bourque pers. comm. 2019).

2.5.4 Seasonal Activity and Movements

Because Foothill Yellow-legged Frogs occupy areas with relatively mild winter temperatures, they can be
active year-round, although at low temperatures (<44°F), they become lethargic (Storer 1925, Zweifel
1955, Van Wagner 1996, Bourque 2008). They are active both day and night, and during the day adults
are often observed basking on warm objects such as sun-heated rocks, although this is also when their
detectability is highest (Fellers 2005, Wheeler et al. 2005). For example, Gonsolin (2010) located radio-
telemetered Foothill Yellow-legged Frogs under substrate a third of the time and underwater a quarter
of the time, but nearly all his detections of frogs without transmitters were basking.

Adult Foothill Yellow-legged Frogs migrate from their overwintering sites to breeding habitat in the
spring, often from a tributary to its confluence with a larger stream or river. In areas where tributaries
dry down, juveniles also make this downstream movement (Haggarty 2006). When the tributary itself is
perennial and provides suitable breeding habitat, the frogs may not undertake these long-distance
movements (Gonsolin 2010). Cues for adults to initiate this migration to breeding sites are somewhat
enigmatic and vary by location, elevation, and amount of precipitation (S. Kupferberg and A. Lind pers.
comm. 2017). They can include day length, water temperature, and sex (GANDA 2008, Gonsolin 2010,
Yarnell et al. 2010, Wheeler et al. 2018). Males initiate movements to breeding sites where they
congregate in leks (areas of aggregation for courtship displays), and females arrive later and over a
longer period (Wheeler and Welsh 2008, Gonsolin 2010). Most males utilize breeding sites associated
with their overwintering tributaries, but some move substantial distances to other sites and may use
more than one breeding site in the same season (Wheeler et al. 2006, GANDA 2008).

While the predictable hydrograph in California consists of wet winters with high spring flows and dry
summers with low flows, the timing and quantity of seasonal discharge can vary significantly from year
to year. The timing of oviposition can influence offspring growth and survival. Early breeders risk
scouring of egg masses from their substrate by late spring storms in wet years or desiccation if waters
recede rapidly, but when they successfully hatch, tadpoles benefit from a longer growing season, which
can enable them to metamorphose at a larger size and increase their likelihood of survival (Railsback et
al. 2016). Later breeders are less likely to have their eggs scoured away or desiccated because flows are
generally more stable, but they have fewer mate choices, and their tadpoles have a shorter growing
period before metamorphosis, reducing their chance of survival (Ibid.). Some evidence indicates larger
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females, who coincidentally lay larger clutches, breed earlier (Kupferberg et al. 2009¢, Gonsolin 2010).
Consequently, early season scouring or stranding of egg masses or tadpoles can disproportionately
impact the population’s reproductive output because later breeders produce fewer and smaller eggs per
clutch (Kupferberg et al. 2009¢, Gonsolin 2010).

Timing of oviposition is often a function of water temperature and flow, but it consistently occurs on the
descending limb of the hydrograph, which is the period of time when high spring discharge gradually
recedes toward low summer base flow (Kupferberg 1996a, GANDA 2008, Wheeler and Welsh 2008,
Gonsolin 2010, Yarnell et al. 2010, Yarnell et al. 2013). Under natural conditions, the timing coincides
with intermittent tributaries drying down and increases in algal blooms that provide forage for tadpoles
(Haggarty 2006, Power et al. 2008). Even in regulated systems, hydrodynamic modeling indicated that
managing for flow recessions with down-ramping rates similar to those observed in unregulated systems
(less than 10% per day) provided the most diverse hydraulic habitat for an appropriate duration in spring
to support native species and maximize aquatic biodiversity (Yarnell et al. 2013). At lower elevations,
breeding can start in late March or early April, and at mid-elevations, breeding typically occurs in mid-
May to mid-June (Gonsolin 2010, S. Kupferberg and A. Lind pers. comm. 2017). The time of year a
population initiates breeding can vary by as much as two months among water years, occurring later at
deeper sites when colder water becomes warmer (Wheeler et al. 2018, R. Peek pers. comm. 2019a). In
wetter years, delayed breeding into early July can occur in some colder snowmelt systems (Yarnell et al.
2013, GANDA 2018).

A population’s period of oviposition can also vary from two weeks to three months, meaning they could
be considered explosive breeders at some sites and prolonged breeders at others (Storer 1925, Zweifel
1955, Van Wagner 1996, Ashton et al. 1997, Wheeler and Welsh 2008). Water temperature typically
warms to over 50°F before breeding commences (GANDA 2008, Gonsolin 2010, Wheeler et al. 2018).
Wheeler and Welsh (2008) observed Foothill Yellow-legged Frogs breeding when flows were below 02
ft/s, pausing during increased flows until they receded, and GANDA (2008) reported breeding initiated
when flow decreased to less than 55% above base flow.

Male Foothill Yellow-legged Frogs spend more time at breeding sites during the season than females,
many of whom leave immediately after laying their eggs (GANDA 2008, Wheeler and Welsh 2008,
Gonsolin 2010). Daily movements are usually short (<1 ft), but some individuals travel substantial
distances: median 232 ft/day in spring and 104 ft/day in fall/winter, nearly always using streams as
movement corridors (Van Wagner 1996, Bourque 2008, Gonsolin 2010). The maximum reported
movement rate is 0.86 mi/day, and the longest seasonal (post-breeding) daily distance reported is 4.37
mi by a female that traveled up a dry tributary and over a ridge before returning to and moving up the
mainstem creek (Bourque 2008). Movements during the non-breeding season are typically in response
to drying channels or during rain events (Bourque 2008, Gonsolin 2010, Cook et al. 2012).

Hatchling Foothill Yellow-legged Frogs tend to remain with what is left of the egg mass for several days
before dispersing into the interstitial spaces in the substrate (Ashton et al. 1997). They often move
downstream in areas of moderate flow and will follow the location of warm water in the channel
throughout the day (Brattstrom 1962, Ashton et al. 1997, Kupferberg et al. 2011a). Tadpoles usually
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metamorphose in late August or early September (S. Kupferberg and A. Lind pers. comm. 2017). Twitty
et al. (1967) reported that newly metamorphosed Foothill Yellow-legged Frogs mostly migrated
upstream, which may be an evolutionary mechanism to return to their natal site after being washed
downstream (Ashton et al. 1997).

2.5.5 Home Range and Territoriality

Foothill Yellow-legged Frogs exhibit a lek-type mating system in which males aggregate at the breeding
site and establish calling territories (Wheeler and Welsh 2008, Bondi et al. 2013). The species has a
relatively large calling repertoire for western North American ranids with seven unique vocalizations
recorded (Silver 2017). Some of these can be reasonably attributed to territory defense and mate
attraction communications (MacTeague and Northen 1993, Silver 2017). Physical aggression among
males during the breeding season has been reported (Rombough and Hayes 2007, Wheeler and Welsh
2008, Wilcox and Alvarez 2019). In addition, Wheeler and Welsh (2008) observed a non-random mating
pattern in which males engaged in amplexus with females were larger than males never seen in
amplexus, suggesting either physical competition or female preference for larger individuals. Very little
information has been published on Foothill Yellow-legged Frog home range size. Wheeler and Welsh
(2008) studied males during a 17-day period during breeding season and classified some of them as “site
faithful” based on their movements and calculated their home ranges. Two-thirds of males tracked were
site faithful, and their mean home range size was 6.24 ft2 (SE = 1.08 ft?) (Ibid.). In contrast, perhaps
because the study took place over a longer time period, Bourque (2008) reported approximately half of
the males he tracked during the spring were mobile, and the other half were sedentary. The median
distances traveled along the creek (a proxy for home range size since they rarely leave the riparian
corridor) for mobile and sedentary males were 489 ft and 18 ft, respectively.

2.6 Diet and Predators

Foothill Yellow-legged Frog diet varies by life stage and likely body size. Tadpoles graze on periphyton
(algae growing on submerged surfaces) scraped from rocks and vegetation and grow faster, and to a
larger size, when it contains a greater proportion of epiphytic diatoms with nitrogen-fixing
endosymbionts (Epithemia spp.), which are high in protein and fat (Kupferberg 1997b, Fellers 2005,
Hayes et al. 2016, Catenazzi and Kupferberg 2017). Tadpoles may also forage on necrotic tissue from
dead bivalves and other tadpoles, or more likely the algae growing on them (Ashton et al. 1997, Hayes
et al. 2016). Post-metamorphic Foothill Yellow-legged Frogs primarily feed on a wide variety of
terrestrial arthropods but also some aquatic invertebrates (Fitch 1936, Van Wagner 1996, Haggarty
2006). Most of their diet consists of insects and arachnids (Van Wagner 1996, Haggarty 2006, Hothem et
al. 2009). Haggarty (2006) did not identify any preferred taxonomic groups, but she noted larger Foothill
Yellow-legged Frogs consumed a greater proportion of large prey items compared to smaller individuals,
suggesting the species may be gape-limited generalist predators. Hothem et al. (2009) found mammal
hair and bones in a Foothill Yellow-legged Frog stomach. Adult Foothill Yellow-legged Frogs, like many
other ranids, also cannibalize conspecifics (Wiseman and Bettaso 2007). In the fall when young-of-year
are abundant, they may provide an important source of nutrition for adults prior to overwintering
(Ibid.).

21



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

Foothill Yellow-legged Frogs are preyed upon by several native and introduced species, including each
other as described above. Some predators target specific life stages, while others may consume multiple
stages. Several species of gartersnakes (genus Thamnophis) are the primary and most widespread group
of native predators on Foothill Yellow-legged Frog tadpoles through adults (Fitch 1941, Fox 1952, Zweifel
1955, Lind and Welsh 1994, Ashton et al. 1997, Wiseman and Bettaso 2007, Gonsolin 2010). Table 1 lists
other known and suspected predators of Foothill Yellow-legged Frogs.

3.0 STATUS AND TRENDS IN CALIFORNIA

3.1 Administrative Status
3.1.1 Sensitive Species

The Foothill Yellow-legged Frog is listed as a Sensitive Species by the U.S. Bureau of Land Management
(BLM) and USDA Forest Service (Forest Service). These agencies define Sensitive Species as those species
that require special management consideration to promote their conservation and reduce the likelihood
and need for future listing under the ESA.

3.1.2 California Species of Special Concern

The Department’s Species of Special Concern (SSC) designation is similar to the federal Sensitive Species
designation. It is administrative, rather than regulatory in nature, and intended to focus attention on

animals at conservation risk. The designation is used to stimulate needed research on poorly known
species and to target the conservation and recovery of these animals before they meet the CESA criteria
for listing as threatened or endangered (Thomson et al. 2016). The Foothill Yellow-legged Frog is listed
as a Priority 1 (highest risk) SSC (lbid.).

3.2 Trends in Distribution and Abundance
3.2.1 Range-wide in California

Range is the general geographical area in which an organism occurs. For purposes of CESA and this
Status Review, the range is the species’ California range (Cal. Forestry Assn. v. Cal. Fish and Game Com.
(2007) 156 Cal.App.4th 1535, 1551). Historical documentation of Foothill Yellow-legged Frog distribution
and abundance is somewhat haphazard. However, systematic range-wide assessments of Foothill
Yellow-legged Frog distribution were conducted relatively recently. Estimates of relative abundance or
population trends are less common at both local and range-wide scales. This makes assessing trends in
distribution and abundance difficult despite a relatively large number of observations compared to
many other species tracked by the California Natural Diversity Database (CNDDB). A detailed account of
what has been documented within the National Parks and National Forests in California can be found in
Appendix 3 of the Foothill Yellow-legged Frogs Conservation Assessment in California (Hayes et al. 2016).
The CNDDB contained 2,411 Foothill Yellow-legged Frog occurrences in its August 2019 edition, at least
529 (22%) of which were observed in 2014 or more recently.
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Table 1. Confirmed and potential Foothill Yellow-legged Frog predators in California in addition to gartersnakes (Thamnophis spp.)

Common Name Scientific Name Classification Native  Prey Life Stage(s) Sources
Caddisfly (larva) Dicosmoecus gilvipes Insect Yes Embryos (eggs) Rombough and Hayes 2005
Dragonfly (nymph) Aeshna walker Insect Yes Larvae Catenazzi and Kupferberg 2018
Waterscorpion Ranatra brevicollis Insect Yes Larvae Catenaazi and Kupferberg 2018
Signal Crayfish Pacifastacus leniusculus ~ Crustacean No Embryos (eggs) Rombough and Hayes 2005; Wiseman

and Larvae et al. 2005
Speckled Dace Rhinichthys osculus Fish Yes Larvae Rombough and Hayes 2005
Reticulate Sculpin Cottus perplexus Fish Yes Larvae Rombough and Hayes 2005
Sacramento Pikeminnow Ptychocheilus grandis Fish Yes® Embryos (eggs) Corum 2003;

to Adults Ashton and Nakamoto 2007
Sunfishes Family Centrachidae Fish No Larvae Moyle 1973; Hayes and Jennings 1986
Catfishes Family Ictaluridae Fish No Larvae Moyle 1973; Hayes and Jennings 1986
Rough-skinned Newt Taricha granulosa Amphibian Yes Embryos (eggs) Evenden 1948
California Giant Salamander  Dicamptodon ensatus Amphibian Yes Larvae Fidenci 2006
American Bullfrog Rana catesbeiana Amphibian No Larvae to Adults  Crayon 1998; Hothem et al. 2009
California Red-legged Frog Rana draytonii Amphibian Yes Larvae to Adults  Gonsolin 2010
American Robin Turdus migratorius Bird Yes Larvae Gonsolin 2010
Common Merganser Mergus merganser Bird Yes Larvae Gonsolin 2010
American Dipper Cinclus mexicanus Bird Yes Larvae Ashton et al. 1997
Mallard Anas platyrhynchos Bird Yes Adults Rombough et al. 2005
Raccoon Procyon lotor Mammal Yes Larvae to Adults Zweifel 1955; Ashton et al. 1997
River Otter Lontra canadensis Mammal Yes Larvae to Adults  S. Kupferberg pers. comm. 2019;

T. Rose pers. comm. 2014

" Introduced to the Eel River, location of documented predation; Foothill Yellow-legged Frogs are extirpated from most areas of historical range overlap
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A few wide-ranging historical survey efforts that included Foothill Yellow-legged Frogs exist. Reports
from early naturalists suggest Foothill Yellow-legged Frogs were relatively common in the Coast Ranges
as far south as central Monterey County, in eastern Tehama County, and in the foothills in and near
Yosemite National Park (Grinnell and Storer 1924, Storer 1925, Grinnell et al. 1930, Martin 1940). In
addition to these areas, relatively large numbers of Foothill Yellow-legged Frogs (17-35 individuals) were
collected at sites in the central and southern Sierra Nevada and the San Gabriel Mountains between
1911 and 1950 (Hayes et al. 2016). Widespread disappearances of Foothill Yellow-legged Frog
populations were documented as early as the 1970s and 80s in southern California, the southern Coast
Range, and the central and southern Sierra Nevada foothills (Moyle 1973, Sweet 1983).

Twenty-five years ago, the Department published the first edition of Amphibians and Reptile Species of
Special Concern in California (Jennings and Hayes 1994). The authors revisited hundreds of localities
between 1988 and 1991 that had historically been occupied by Foothill Yellow-legged Frogs and
consulted local experts to determine presumed extant or extirpated status. Based on these survey
results and stressors observed on the landscape, they considered Foothill Yellow-legged Frogs
endangered in central and southern California south of the Salinas River in Monterey County. They
considered the species threatened in the west slope drainages of the Cascade Mountains and Sierra
Nevada east of the Central Valley, and they considered the remainder of the range to be of special
concern (lbid.).

Fellers (2005) and his field crews conducted surveys for Foothill Yellow-legged Frogs throughout
California. They visited 804 sites across 40 counties with suitable habitat within the species’ historical
range. They detected at least one individual at 213 sites (26.5% of those surveyed) over 28 counties.
They located Foothill Yellow-legged Frogs in approximately 40% of streams in the North Coast, 30% in
the Cascade Mountains and south of San Francisco in the Coast Range, and 12% in the Sierra Nevada.
Fellers estimated population abundance was 20 or more adults at only 14% of the sites where the
species was found and noted the largest and most robust populations occurred along the North Coast.
In addition, to determine status of Foothill Yellow-legged Frogs across the species’ range and potential
causes for declines between 2000 and 2002, Lind (2005) used previously published status accounts,
species expert and local biologist professional opinions, and field visits to historically occupied sites. She
determined that Foothill Yellow-legged Frogs had disappeared from 201 of 394 of the sites, representing
just over 50%. The coarse-scale trend of Foothill Yellow-legged Frog populations in California is one of
greater declines and extirpations in lower elevations and latitudes (Davidson et al. 2002).

Few site-specific population trend data are available from which to evaluate status. However, some
long-term monitoring efforts have used egg mass counts as a proxy to estimate adult breeding female
abundance. The results of these studies revealed extreme interannual variability in number of egg
masses laid (Ashton et al. 2010, S. Kupferberg and M. Power pers. comm. 2015, Peek and Kupferberg
2016). In a meta-analysis of egg mass count data collected across the species’ range in California over
the past 25 years, Peek and Kupferberg (2016) reported declines in two unregulated rivers and an
increase in another. Their models did not detect any significant trends in abundance across different
locations or regulation type (dammed or undammed); however, high interannual variability can render
trend detection difficult. Interannual variability was substantially greater in regulated rivers vs.
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unregulated; the median coefficients of variation were 66.9% and 41.6%, respectively (lbid.). The greater
variability in regulated rivers decreases the probability of identifying significant declines, and coupled
with low abundance, it can lead to populations dropping below a density necessary for persistence
undetected, resulting in extirpation.

Regional differences in Foothill Yellow-legged Frog persistence across its range have been recognized for
nearly 50 years (i.e., more extirpations documented in the south than other parts of the range). Because
of these differences and the recent availability of new landscape genomic data, more detailed
descriptions of trends in Foothill Yellow-legged Frog population distribution and abundance in California
are evaluated by clade below. Figure 5 depicts Foothill Yellow-legged Frog localities across all clades in
California by the most recent confirmed sighting in the datasets available to the Department within a
Public Land Survey System (PLSS) section. “Transition Zones” are those areas where the exact clade
boundaries are unknown due to a lack of samples. In addition, while not depicted as an area of
uncertainty, no genetic samples have been evaluated from south of the extant population in northern
San Luis Obispo County, in the Sutter Buttes in Sutter County, or northeastern Plumas County. It is
possible there were historically more clades than is currently understood. For management purposes
and the Department’s listing recommendation using the best available science, clade boundaries were
delineated along commonly recognized geographic features like county lines, watershed subbasin (HU8)
boundaries, and anthropogenic linear features that coincide as closely as possible with what is known
about Foothill Yellow-legged Frog genetic population structure (Figure 6).

Caution should be exercised in comparing the following observation data across the species’ range and
across time since survey effort and reporting are not standardized. These data can be useful for making
some general inferences about distribution, abundance, and trends. For instance, the species was
present at a location at least as recently as the date of the record, assuming the species was correctly
identified. However, this only works in the affirmative. For example, at a site where the last time the
species was seen was 75 years ago, the species may continue to persist there if no one surveyed it
adequately since the original observation. CNDDB staff use information on land use conversion,
subsequent survey results, and biological reports to categorize an occurrence location as “extirpated” or
“possibly extirpated”.

3.2.2 Northwest/North Coast Clade

The current known range of Northwest/North Coast clade extends from north of San Francisco Bay
through the Coast Range and Klamath Mountains to the northern limit of the Foothill Yellow-legged
Frog’s range and east through the Cascade Range. For management purposes and the Department’s
listing recommendation, and based on the best available science, the boundaries of the
Northwest/North Coast clade include the following whole counties: Colusa, Del Norte, Glenn, Humboldt,
Lake, Marin, Mendocino, Napa, Shasta, Solano, Sonoma, Tehama, Trinity, and Yolo. Portions of Butte,
Lassen, Modoc, and Siskiyou counties are also included in this clade and are delineated by the following
watershed subbasins: Applegate, Big-Chico Creek-Sacramento, Lower Klamath, Lower Pit, McCloud,
Sacramento Headwaters, Salmon, Scott, Shasta, and Upper Klamath (Figure 6). This clade covers the
largest geographic area and contains the greatest amount of genetic diversity
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Figure 5. California Foothill Yellow-legged Frog occurrences from 1889-2019 overlaying the species’
range and clade boundaries by most recent sighting in a Public Land Survey System section (ARSSC,
BIOS, CDFW, CNDDB, HRC, MRC)
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Figure 6. Foothill Yellow-legged Frog clade boundaries for management purposes and the
Department’s listing recommendation
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(McCartney-Melstad et al. 2018, Peek 2018). In addition, it is the only clade with an increasing trend in
genetic diversity (Peek 2018).

Early records note the comparatively high abundance of Foothill Yellow-legged Frogs in this area. Storer
(1925) described Foothill Yellow-legged Frogs as very common in many of Coast Range streams north of
San Francisco Bay, and Cope (1879,1883 as cited in Hayes et al. 2016) noted they were “rather abundant
in the mountainous regions of northern California.” In addition, relatively large collections occurred over
short periods of time in this region in the late 1800s and the first half of the 20™" century (Hayes et al.
2016). Nineteen were taken over two weeks in 1893 along Orrs Creek, a tributary to the Russian River,
and 40 from near Willits (both in Mendocino County) in 1911; 112 were collected over three days at
Skaggs Spring (Sonoma County) in 1911; 57 were taken in one day along Lagunitas Creek (Marin County)
in 1928; and 50 were collected in one day near Denny (Trinity County) in 1955 (Ibid.).

A few long-term Foothill Yellow-legged Frog egg mass monitoring efforts undertaken within this clade’s
boundaries found densities vary significantly, often based on river regulation type, and documented
several robust populations. The Green Diamond Resources Company has monitored a stretch of the
Mad River near Blue Lake (Humboldt County) since 2008 (GDRC 2018). The greatest published density of
Foothill Yellow-legged Frog egg masses was documented here in 2009 at 520.7 egg masses/mi (Bourque
and Bettaso 2011). However, in 2017, surveyors counted 1,006 egg masses/mi along the same reach
(GDRC 2018). At its lowest during this period, egg mass density was calculated at 115.1/mi in 2010,
although this count occurred after a flooding even that likely scoured over half of the egg masses laid
that season (GDRC 2018, R. Bourque pers. comm. 2019). During a single day survey in 2017 along
approximately 1.3 mi of Redwood Creek in Redwood National Park (Humboldt County), 2,009 young and
126 adult Foothill Yellow-legged Frogs were found (D. Anderson pers. comm. 2017). Some reaches of the
South Fork Eel River (Mendocino County) also support high densities of Foothill Yellow-legged Frogs.
Kupferberg (pers. comm. 2018) recorded 333 and 171 egg masses/mi along two stretches in 2016, and
324 and 189 egg masses/mi in 2017. However, other reaches yielded counts as low as 9.8 and 13.5 egg
masses/mi (lbid.). In the Angelo Reserve (an unregulated reach), the 24-year mean density was 175.4/mi
(S. Kupferberg, R. Peek, and A. Catenazzi pers. comm. 2015). In contrast, a 10-year mean density of egg
masses below Lewiston Dam on the Trinity River (Trinity County) was 1.43/mi (Ibid.).

Figure 7 depicts PLSS sections with positive sightings of Foothill Yellow-legged Frogs from the CNDDB,
Biological Information Observation System (BIOS) datasets, and personal communications that are color
coded by the most recent date of detection. Nearly 65% of Foothill Yellow-legged Frog CNDDB records
(1,558) occur within this clade, and recent observations (2014 and later) were made in at least 366 areas
(CNDDB 2019). The species remains widespread within many watersheds, although most observations
only verify presence, or fewer than ten individuals or egg masses are recorded (Ibid.). Documented
extirpations are comparatively rare (Figure 8), and nearly all occurred just north of the high-populated
San Francisco Bay area (lbid.).
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Figure 7. Northwest/North Coast Foothill Yellow-legged Frog clade observations from 1889-2019 by
most recent sighting in a Public Land Survey System section (ARSSC, BIOS, CDFW, CNDDB, HRC, MRC)
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Figure 8. Possibly extirpated and extirpated Northwest/North Coast Foothill Yellow-legged Frog clade
occurrences (CNDDB)
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3.2.3  Feather River Clade

The Feather River clade was included in the Northeast clade as defined by McCartney-Melstad et al.
(2018), but according to Peek (2018), it is very distinct and located primarily in Plumas and Butte
counties. No genetic samples were available for testing from the disjunct population in northeastern
Plumas County before it was extirpated. If these were correctly identified Foothill Yellow-legged Frogs,
as opposed to Sierra Nevada Yellow-legged Frogs, they may have belonged to a separate clade.
However, for management purposes and the Department’s listing recommendation, and based on the
best available science, the boundaries of the Feather River clade include the following subbasins in
Butte, Lassen, Plumas, and Sierra counties: Butte Creek, East Branch of North Fork Feather, Honcut
Headwaters-Lower Feather, Middle Fork Feather, and North Fork Feather (Figure 6).

In general, there is a paucity of historical Foothill Yellow-legged Frog data for west-slope Sierra Nevada
streams, particularly in the lower elevations of the Sacramento Valley, and no quantitative abundance
data exist prior to major changes in the landscape (i.e., mining, dams, and diversions) or the
introduction of non-native species (Hayes et al. 2016). Foothill Yellow-legged Frogs were collected
frequently from the Plumas National Forest area in small numbers from the turn of the 20*" century
through the 1970s (Ibid.). Estimates of relative abundance are not clear from the records, but they
suggest the species was somewhat widespread in this area.

More recently, Foothill Yellow-legged Frog populations in the Sierra Nevada have been the subject of a
focused surveys and research associated with relicensing of hydropower generating dams by the Federal
Energy Regulatory Commission (FERC). Foothill Yellow-legged Frogs have been observed in at least 110
locations within this clade, 24 (22%) of which were in 2014 or later (CNDDB 2019). As with the rest of
the range, most records are observations of only a few individuals; however, many observations
occurred over multiple years, and in some cases all life stages were observed over multiple years (Ibid).
The populations appear to persist even with the small numbers reported. Figure 9 depicts PLSS sections
with positive sightings of Foothill Yellow-legged Frogs from the CNDDB, BIOS, and personal
communications that are color coded by the most recent date of detection. Documented extirpations
are shown in Figure 10 and occur in lower elevation sites closer to the Sacramento Valley (Ibid.).

The only long-term consistent survey effort in this area has been occurring on the North Fork Feather
River along the Cresta and Poe reaches (GANDA 2018). The Cresta reach’s subpopulation declined
significantly in 2006 and never recovered despite modification of the flow regime to reduce egg mass
and tadpole scouring and some habitat restoration (lbid.). A pilot project to augment the Cresta reach’s
subpopulation through in situ captive rearing was initiated in 2017 (Dillingham et al. 2018). It resulted in
the highest number of young-of-year Foothill Yellow-legged Frogs recorded during fall surveys since
researchers started keeping count (lbid.). The number of egg masses laid in the Poe reach varies
substantially year-to-year, from a low of 26 in 2001 to a high of 154 in 2015 and back down to 36 in 2017
(GANDA 2018).
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Figure 9. Feather River Foothill Yellow-legged Frog clade observations from 1889-2019 by most recent
sighting in a Public Land Survey System section (ARSSC, BIOS, CDFW, CNDDB, HRC, MRC)

32



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

Figure 10. Extirpated Feather River Foothill Yellow-legged Frog clade occurrences (CNDDB)
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3.2.4  Northeast/Northern Sierra Clade

The current known range of the Northeast/Northern Sierra clade roughly extends from the Upper Yuba
Subbasin south through the North Fork American River Subbasin. No genetic samples were available to
test in the Sutter Buttes to determine which clade it belonged to before it was extirpated (Figure 5;
Olson et al. 2016). However, for management purposes and the Department’s listing recommendation,
and based on the best available science, the boundaries of the Northeast/Northern Sierra clade include
Sutter County and the following watershed subbasins in Nevada, Placer, Sierra, and Yuba counties:
Lower American, North Fork American, Upper Bear, Upper Coon-Upper Auburn, and Upper Yuba
(Figure 6).

As described above, little historical data exist for the Foothill Yellow-legged Frog’s distribution along
west-slope Sierra Nevada streams, and no abundance data exist prior to major changes in the landscape.
Foothill Yellow-legged Frogs have been observed in at least 231 locations within this clade, 76 (33%) of
which were in 2014 or later (CNDDB 2019). The general pattern in this clade, and across the range, is
that unregulated rivers or reaches have more areas that are occupied more consistently over time and
in larger numbers than regulated rivers or reaches (CNDDB 2019, S. Kupferberg pers. comm. 2019).

Foothill Yellow-legged Frogs were rarely observed in the hydropeaking reach of the Middle Fork
American River and were observed in low numbers in the bypass reach, but they were present and
breeding in small tributary populations (PCWA 2008). Relatively robust populations appear to inhabit
the North Fork American River and Lower Rubicon River, both in Placer County (Gaos and Bogan 2001,
PCWA 2008, Hogan and Zuber 2012, K. Kundargi pers. comm. 2014, S. Kupferberg pers. comm. 2019).
Additional apparently sufficiently large and relatively stable populations occur on Clear Creek, South
Fork Greenhorn Creek, and Shady Creek (Nevada County) and the North and Middle Yuba River (Sierra
County), but the remaining observations are of small numbers in tributaries with minimal connectivity
among them (CNDDB 2019, S. Kupferberg pers. comm. 2019).

Figure 11 depicts PLSS sections with positive sightings of Foothill Yellow-legged Frogs from the CNDDB,
BIOS, and personal communications that are color coded by the most recent date of detection. Only one
extirpation has been documented within this clade (Figure 12), but due to the lack of distribution data
on the species prior to the Gold Rush in this area, there were undoubtedly others (CNDDB 2019).

3.2.5 East/Southern Sierra Clade

The current known range of the East/Southern Sierra clade extends from the South Fork American River
Subbasin (the northernmost area where individuals from this clade were sampled) south to where the
Sierra Nevada meets the Tehachapi Mountains. The Central Valley is not considered suitable habitat,
and specimens collected from the Mokelumne River in northern San Joaquin County were likely waifs
that washed down in a flood (CNDDB 2019). Because some of the San Joaquin Valley counties span both
this clade and the West/Central Coast clade, the California Aqueduct was selected as geographic
boundary between the two (Figure 6). This is an imperfect boundary because some east-draining creeks
from the Coast Range flow into the San Joaquin Valley under the aqueduct. Therefore, for management
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Figure 11. Northeast/Northern Sierra clades observations from 1889-2019 by most recent sighting in a
Public Land Survey System section (ARSSC, BIOS, CNDDB)

35



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

Figure 12. Extirpated Northeast/Northern Sierra Foothill Yellow-legged Frog clades occurrences
(CNDDB)
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purposes and the Department’s listing recommendation, and based on the best available science, the
boundaries of the East/Southern Sierra clade include the following whole counties: Amador, Calaveras,
Madera, Mariposa, Sacramento, Tulare, and Tuolumne. The portion of Kern County within this clade is
bounded on the west by the California Aqueduct and by the following subbasins in the east: Middle
Kern-Upper Tehachapi-Grapevine, South Fork Kern, and Upper Kern. The following subbasins in El
Dorado and Alpine counties are included in this clade: South Fork American, Upper Cosumnes, and
Upper Mokelumne. A small area where the estimated historical range spans into Mono County is also
included in this clade. The following counties east of the California Aqueduct are included in this clade:
Fresno, Kings, Merced, San Joaquin, and Stanislaus.

Historical collections of small numbers of Foothill Yellow-legged Frogs occurred in every major river
system within this clade beginning as early as the turn of the 20th century, indicating widespread
distribution, but little information on abundance exists (Hayes et al. 2016). By the early 1970s, declines
in Foothill Yellow-legged Frog populations from this area were already apparent; Moyle (1973) found
them at 30 of 95 sites surveyed in 1970. Notably bullfrogs inhabited the other 65 sites formerly occupied
by Foothill Yellow-legged Frogs, and they co-occurred at only three sites (lbid.). In 1992, Drost and
Fellers (1996) revisited the sites around Yosemite National Park (Tuolumne and Mariposa counties) that
Grinnell and Storer (1924) surveyed in 1915 and 1919. Foothill Yellow-legged Frogs had disappeared
from all seven historically occupied sites and were not found at any new sites surveyed surrounding the
park (Ibid.). Resurveys of previously occupied (pre-1990) sites on the Stanislaus (Tuolumne County),
Sierra (Fresno County), and Sequoia (Tulare County) National Forests, six sites per forest, were also
undertaken (Lind et al. 2003b). Two of the previously occupied sites on the Stanislaus were still
occupied, and 19 new populations were found with evidence of breeding at seven of them (lbid.).
Foothill Yellow-legged Frogs were absent from all of the previously occupied sites in Sierra National
Forest, but one new population discovered (Ibid.) Similarly, Foothill Yellow-legged Frogs were absent
from all of the previously occupied sites in the Sequoia National Forest, but two new populations were
discovered (lbid.). These populations remain extant but are small and isolated (CNDDB 2019). Twenty of
the 24 populations extant at the time inhabited unregulated waterways (lbid.). Most of the CNDDB
(2019) records of Foothill Yellow-legged Frogs on the Stanislaus are at least a decade old and are
represented by low numbers.

More recently, surveys for Foothill Yellow-legged Frogs were conducted along the South Fork American
River as part of the El Dorado Hydroelectric Project’s FERC license amphibian monitoring requirements
(GANDA 2017). Between 2002 and 2016, counts of different life stages varied significantly by year, but
the trend for every life stage was a decline over that period (Ibid.). Foothill Yellow-legged Frogs have
been observed in at least 260 locations within this clade, 34 (13%) of which were in 2014 or later
(CNDDB 2019). There appears to be a small population persisting along the North Fork Mokelumne River
(Amador and Calaveras counties), but it was only productive during the 2012-2014 drought years (Ibid.).
Small numbers have also been observed recently in several locations on private timberlands in
Tuolumne County (CNDDB 2019).

Figure 13 depicts PLSS sections with positive sightings of Foothill Yellow-legged Frogs from the CNDDB,
BIOS, and personal communications that are color coded by the most recent date of detection. The
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proportion of extirpated sites in this clade is second only to the Southwest/South Coast and follows the
pattern of greater losses in the south (Figure 14). Like the southern coastal clade, the southern Sierra
clade has low genetic variability and a trajectory of continued loss of diversity (Peek 2018).

3.2.6 West/Central Coast Clade

The current known range of the West/Central Coast clade extends south from the San Francisco Bay
through the Diablo Range and down the peninsula through the Santa Cruz and Gabilan Mountains in the
Coast Range east of the Salinas Valley. No Foothill Yellow-legged Frogs belonging to this clade are
expected south of Monterey and Fresno counties (Figure 5), and whether the species ever occurred in
San Francisco County is unknown. For management purposes and the Department’s listing
recommendation, and based on the best available science, the West/Central Coast clade includes the
following whole counties: Alameda, Contra Costa, San Benito, San Francisco, San Mateo, Santa Clara,
and Santa Cruz. It includes the following counties west of the California Aqueduct: Fresno, Kern, Kings,
Merced, San Joaquin, and Stanislaus, as well as portions of the east-draining creeks from the Coast
Range that flow under the California Aqueduct. Monterey County east of Highway 101 is also included in
this clade as well as the northeastern portion of San Luis Obispo County bounded by Highways 101 and
46 (Figure 6). Like the California Aqueduct, the highways represent imperfect boundaries, but they are
intended to approximate the Salinas Valley separating the Sierra de Salinas and Santa Lucia Range to the
west (in the Southwest/South Coast clade) from the Gabilan and Diablo ranges in this clade.

Records of Foothill Yellow-legged Frogs occurring south of San Francisco Bay did not exist until
specimens were collected in 1918 around what is now Pinnacles National Park in San Benito County, and
little information exists on historical distribution and abundance within this clade (Storer 1923, Hayes et
al. 2016). Figure 15 depicts PLSS sections with positive sightings of Foothill Yellow-legged Frogs from the
CNDDB, BIOS, and personal communications that are color coded by the most recent date of detection.
Foothill Yellow-legged Frogs have been observed in at least 174 locations within this clade, 27 (15.5%) of
which were in 2014 or later (CNDDB 2019).

The San Francisco Bay Area is heavily urbanized. Documented and possible extirpations are
concentrated around the San Francisco Bay and sites at the southern portion of the clade’s range (Figure
16); however, the latter may not have been resurveyed since their original observations in the 1940s
through 1960s, with the exception of a 1994 survey conducted in Pinnacles National Park (Ibid.). Foothill
Yellow-legged Frogs may be gone from Contra Costa County; eight of the nine CNDDB records from the
county are museum specimens collected between 1891 and 1953. The most recent observation was two
adults in a plunge pool in an intermittent tributary to Moraga Creek in 1997, but its veracity is dubious
(CNDDB 2019, S. Kupferberg pers. comm. 2019). No recent (2010 or later) observations exist from San
Mateo County (Ibid.). In addition, although not depicted, two populations south of Livermore (Alameda
County) are also likely extirpated (M. Grefsrud pers. comm. 2019).
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Figure 13. East/Southern Sierra clade observations from 1889-2019 by most recent sighting in a Public
Land Survey System section (ARSSC, BIOS, CNDDB)
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Figure 14. Possibly extirpated and extirpated East/Southern Sierra Foothill Yellow-legged Frog clade
occurrences (CNDDB)
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Figure 15. West/Central Coast clade observations from 1889-2019 by most recent sighting in a Public
Land Survey System section (ARSSC, BIOS, CNDDB)
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Figure 16. Possibly extirpated and extirpated West/Central Coast Foothill Yellow-legged Frog clade
occurrences (CNDDB)
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While historically-occupied lower elevation sites surrounding the San Francisco Bay and inland appear to
be extirpated, there are (or were) some moderately abundant breeding populations remaining at higher
elevations in Arroyo Hondo (Alameda County), Alameda Creek (Alameda and Santa Clara counties),
Coyote and Upper Llagas creeks (Santa Clara County), and Soquel Creek (Santa Cruz County) with some
scattered smaller populations also persisting in these counties (J. Smith pers. comm. 2016, 2017; CNDDB
2019). The Arroyo Hondo population is expected to lose approximately 1 mi of prime breeding habitat
(i.e., supporting the highest density of egg masses on the creek) as the Calaveras Reservoir is refilled
following its dam replacement project in 2019 (M. Grefsrud pers. comm. 2019). The Alameda Creek and
Coyote Creek populations recently underwent large-scale mortality events, so their numbers may be
lower than what is currently reported in the CNDDB (Adams et al. 2017a, Kupferberg and Catenazzi
2019). However, during 2019 surveys, Foothill Yellow-legged Frog egg mass density along Coyote Creek,
including the location of the 2018 die-off, was comparable to those reported 15 years ago, although
there may be a time lag before population-level effects are detected (S. Kupferberg pers. comm. 2019).
Foothill Yellow-legged Frogs may be extirpated from Corral Hollow Creek in San Joaquin County, but a
single individual was observed five years ago further up the drainage in Alameda County within an Off-
Highway Vehicle park (CNDDB 2019). Few recent sightings of Foothill Yellow-legged Frogs in the east-
flowing creeks are documented. They may still be extant in the headwaters of Del Puerto Creek (western
Stanislaus County), but the records further downstream indicate bullfrogs (known predators and disease
reservoirs) are moving up the system (lbid.). Several locations in southern San Benito, western Fresno,
and eastern Monterey counties have relatively recent (2000 and later) detections (lbid.). However, while
many of these sites supported somewhat large populations in the 1990s, the more recent records report
fewer than ten individuals (lbid.). The exception is a Monterey County site where 25 to 30 juveniles were
observed in 2012 (Ibid.).

3.2.7 Southwest/South Coast Clade

Few early records exist for the Southwest/South Coast clade. Storer (1923) reported that Foothill
Yellow-legged Frogs were collected for the first time in Monterey County in 1919 and that a specimen
collected by Cope in 1889 in Santa Barbara and listed as Rana temporaria pretiosa may refer to the
Foothill Yellow-legged Frog because as previously mentioned, the taxonomy of this species changed
several times over the first century after it was named. Widespread extirpations occurred decades ago,
detected primarily in the 1960s and 1970s, in southern California (Adams et al. 2017b). As a result,
genetic samples were largely unavailable; nevertheless, the current known range of this clade is
presumed to include the Coast Range west of the Salinas River from Monterey Bay in Monterey County
south to the Transverse Range across to the San Gabriel Mountains in Los Angeles County. The Petition
included references to museum specimens, collected below the putative elevation range of the
Southern Mountain Yellow-legged Frog in Orange, San Bernardino, and San Diego counties, that should
be examined to determine a conclusive identification. If the specimens from México were indeed
Foothill Yellow-legged Frogs, additional historical populations in southern California cannot be
completely ruled out. For management purposes and the Department’s listing recommendation, and
based on the best available science, the boundaries of the Southwest/South Coast clade include the
following whole counties: Orange, Santa Barbara, and Ventura. The eastern extent of this clade in Los
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Angeles, Riverside, San Bernardino, and San Diego is bounded by the following subbasins: Los Angeles,
San Diego, San Gabriel, San Jacinto, San Luis Rey-Escondido, Santa Ana, Santa Clara, and Santa
Margarita. Monterey County west of Highway 101 and San Luis Obispo County south and west of
Highways 101 and 46 are also part of this clade (Figure 6).

Figure 17 depicts PLSS sections with positive sightings of Foothill Yellow-legged Frogs from the CNDDB,
BIOS, and personal communications that are color coded by the most recent date of detection. Foothill
Yellow-legged Frogs had been widespread and fairly abundant in this area until the late 1960s but were
rapidly extirpated throughout the southern Coast Ranges and western Transverse Ranges by the mid-
1970s (Sweet 1983, Adams et al. 2017b). Now the species has disappeared from nearly all know
historically occupied locations (Figure 18), and only two populations from this clade are known to be
extant, both located near the border of Monterey and San Luis Obispo counties (S. Sweet pers. comm.
2017, McCartney-Melstad et al. 2018, Peek 2018, CNDDB 2019). These populations appear to be
extremely small and rapidly losing genetic diversity, making them at high risk of extirpation (McCartney-
Melstad et al. 2018, Peek 2018).

4.0 FACTORS AFFECTING ABILITY TO SURVIVE AND REPRODUCE

“The fortunes of the boylii population fluctuate with those of the stream” - Tracy . Storer, 1925

Several past and ongoing activities have changed the watersheds upon which Foothill Yellow-legged
Frogs depend, and many interact with each other exacerbating their adverse impacts. With such an
expansive range in California, the degree and severity of these impacts on the species often vary by
location. To the extent feasible, based on the best scientific information available, those differences are
discussed below.

4.1 Dams, Diversions, and Water Operations

Foothill Yellow-legged Frogs evolved in a Mediterranean climate with predictably cool wet winters and
hot dry summers; their life cycle is adapted to these conditions. In California and other areas with a
Mediterranean climate, human demands for water are at the highest when runoff and precipitation are
lowest, and annual water supply varies significantly but always follows the general pattern of peak
discharge declining to base flow in the late spring or summer (Grantham et al. 2010). The Foothill
Yellow-legged Frog’s life cycle depends on this flow pattern and the specific habitat conditions it
produces (see the Breeding and Rearing Habitat section). Dams are ubiquitous, but not evenly
distributed, in California. Figure 19 depicts the locations of dams under the jurisdiction of the Army
Corps of Engineers (ACOE) and the California Department of Water Resources (DWR). Figure 20 depicts
the number of surface diversions per PLSS section within the Foothill Yellow-legged Frog’s range
(eWRIMS 2019).

Dam operations frequently change the amount, timing, and frequency of water availability; water
temperature, depth, and velocity; the downstream capacity to transport sediment; and channel
morphology, all of which can result in dramatic consequences for the Foothill Yellow-legged Frog’s
ability to survive and successfully reproduce. Several studies comparing Foothill Yellow-legged Frog
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Figure 17. Southwest/South Coast clade observations from 1889-2019 by most recent sighting in a
Public Land Survey System section (ARSSC, BIOS, CNDDB)
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Figure 18. Possibly extirpated and extirpated Southwest/South Coast Foothill Yellow-legged Frog clade
occurrences (CNDDB)
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Figure 19. Locations of dams under the jurisdiction of the U.S. Army Corps of Engineers and the
California Department of Water Resources in California (DWR, FRS)
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Figure 20. Number of surface water diversions per Public Land Survey System section within the
Foothill Yellow-legged Frog’s range in California (eWRIMs)
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populations in regulated and unregulated reaches within the same watershed investigated potential
dam-effects. These studies demonstrated that dams and their operations can result in several factors
that contribute to population declines and possible extirpation. These factors include confusing breeding
cues, scouring and stranding of egg masses and tadpoles, reducing the quality and quantity of breeding
and rearing habitat, diminishing tadpole growth rate, creating barriers to gene flow, and supporting the
establishment and spread of non-native species (Hayes et al. 2016). In addition, as previously discussed
in the Population Structure and Genetic Diversity section, subpopulations of Foothill Yellow-legged Frogs
on regulated rivers are more genetically isolated, and the type of water operations (hydropeaking vs.
bypass flows) significantly affects the degree of connectivity and associated gene flow among them
(Peek 2010, 2018; R. Peek pers. comm. 2019b). Both the Middle Fork of the American River and the
Tuolumne River have hydropeaking reaches, and the Foothill Yellow-legged Frogs occupying them show
marked genetic divergence and evidence of genetic bottlenecking (Peek 2018, R. Peek pers. comm.
2019b). Figure 21 depicts the locations of hydropower generating dams within and around the Foothill
Yellow-legged Frog’s range in California.

As discussed in the Seasonal Activity and Movements section, cues for Foothill Yellow-legged Frogs to
start breeding include water temperature and velocity, two features altered by dams. Some dam
operations result in reduced flows that are more stable over the course of a year than under unimpaired
conditions, while others can result elevated and highly variable flows (R. Peek pers. comm. 2019a). In
addition, dam operators are frequently required to maintain thermally appropriate water temperatures
and flows for cold water adapted salmonids (USFWS and Hoopa Valley Tribe 1999, Wheeler et al. 2014).
For example, late-spring and summer water temperatures on the mainstem Trinity River below Lewiston
Dam have been reported to be up to 20°F cooler than average pre-dam temperatures, while average
winter temperatures are slightly warmer (USFWS and Hoopa Valley Tribe 1999). As a result, Foothill
Yellow-legged Frogs breed later in the season on the mainstem Trinity River compared to six nearby
tributaries, and some mainstem reaches may never attain the minimum temperature required for
successful breeding (Wheeler et al. 2014, Snover and Adams 2016). In addition, annual discharges past
Lewiston Dam have been 10-30% of pre-dam flows and do not mimic the natural hydrograph (Lind et al.
1996). In other regulated rivers like the Middle Fork American, the water level can fluctuate nearly 3 ft
in several hours, and higher than natural flows may be released for extended periods of time before
returning to base flows (Peek 2010).

Aseasonal discharges from dams occur for several reasons including increased flow in late-spring and
early summer to facilitate outmigration of salmonids, channel maintenance pulse flows, short-duration
releases for recreational whitewater boating, rapid reductions after a spill (uncontrolled flows released
down a spillway when reservoir capacity is exceeded) to retain water for power generation or water
supply later in the year, peaking flows for hydropower generation, and sustained releases to maintain
the seismic integrity of the dam (Lind et al. 1996, Jackman et al. 2004, Kupferberg et al. 2011b,
Kupferberg et al. 2012, Snover and Adams 2016). The results of a Foothill Yellow-legged Frog population
viability analysis (PVA) suggest that the likelihood a population will persist is very sensitive to early life
stage mortality; the 30-year probability of extinction increases significantly with high levels of egg or
tadpole scouring or stranding (Kupferberg et al. 2009c). For instance, in 1991 and 1992, all egg masses
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Figure 21. Locations of hydropower generating dams (BIOS)
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laid before high flow releases to encourage outmigration of salmonids on the Trinity River were scoured
away (Lind et al. 1996). According to the PVA, even a single annual pulse flow such as this, or for
recreational boating, can result in a three- to five-fold increase in the 30-year extinction risk based on
amount of tadpole mortality experienced (Kupferberg et al. 2009¢). Management after natural spills can
also lead to substantial mortality. For example, in 2006, Foothill Yellow-legged Frogs on the North Fork
Feather River bred during a prolonged spill, and the rapid recession below Cresta Dam that followed
stranded and desiccated all the eggs laid (Kupferberg et al. 2009b). Rapid flows can also increase
predation risk if tadpoles are forced to seek shelter under rocks where crayfish and other invertebrate
predators are more common or if they are displaced into the water column where their risk of predation
by fish is greater (lbid.).

The overall decrease in flows and frequency of large winter floods below dams can produce extensive
changes to Foothill Yellow-legged Frog habitat quality. They reduce the formation of river bars that are
regularly used as breeding habitat, and they create deeper and steeper channels with less complexity
and fewer warm, calm, shallow edgewater habitats for tadpole rearing (Lind et al. 1996, Wheeler and
Welsh 2008, Kupferberg et al. 2011b, Wheeler et al. 2014). For example, 26 years after construction of
the Lewiston Dam on the Trinity River, habitat changes for 39 mi immediately downstream of the dam
were evaluated (Lind et al. 1996). Riparian vegetation went from covering 30% of the riparian area pre-
dam to 95% (lbid.). Additionally, river bars made up 70% of the pre-dam riparian area compared to 4%
post-dam, amounting to a 94% decrease in available Foothill Yellow-legged Frog breeding habitat (Ibid.).

Several features of riverine habitat below dams can decrease tadpole growth rate and other measures
of fitness. As ectotherms, Foothill Yellow-legged Frogs require temperatures that support their
metabolism, food conversion efficiency, growth, and development, and these temperatures may not be
reached until late in the season, or not at all, when the water released is colder than their lower thermal
limit (Kupferberg et al. 2011a, Catenazzi and Kupferberg 2013, Wheeler et al. 2014). Colder
temperatures and higher flows reduce time spent feeding and food assimilation efficiency, resulting in
slower growth and development (Kupferberg et al. 2011a,b; Catenazzi and Kupferberg 2018). Large bed-
scouring winter floods promote greater Cladophora glomerata blooms, the filamentous green alga that
dominates primary producer biomass during the tadpole rearing season (Power et al. 2008, Kupferberg
et al. 2011a). The period of most rapid tadpole growth often coincides with blooms of highly nutritious
and more easily assimilated epiphytic diatoms, so reduced flows can have food-web impacts on tadpole
growth and survival (Power et al. 2008, Kupferberg et al. 2011a, Catenazzi and Kupferberg 2018). In
addition, colder temperatures and fluctuating summer flows, such as those released for hydropower
generation, can reduce the amount of algae available for grazing and can change the algal assemblage to
one dominated by mucilaginous stalked diatoms like Didymosphenia geminata that have low nutritional
value (Spring Rivers Ecological Sciences 2003, Kupferberg et al 201143, Yarnell et al. 2013, Furey et al.
2014). Altered temperatures, flows, and food quality can contribute to slower growth and development,
longer time to metamorphosis, smaller size at metamorphosis, and reduced body condition, which
adversely impact fitness (Kupferberg et al. 2011b, Catenazzi and Kupferberg 2018).

As previously discussed, genetic divergence and diversity are strongly affected by river regulation (Peek
2010, 2018; Stillwater Sciences 2012). Foothill Yellow-legged Frogs primarily use watercourses as
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movement corridors, so the reservoirs created behind dams are often uninhabitable and represent
barriers to gene flow (Bourque 2008; Peek 2010, 2018). This decreased connectivity can lead to loss of
genetic diversity, which can reduce a species’ ability to adapt to changing conditions (Palstra and
Ruzzante 2008).

Decreased winter discharge below dams facilitates establishment and expansion of invasive bullfrogs,
whose tadpoles require overwintering and are not well-adapted to flooding events (Lind et al. 1996,
Doubledee et al. 2003). Where they occur, bullfrogs tend to dominate areas more altered by dam
operations than less impaired areas, which support a higher proportion of native species (Moyle 1973,
Fuller et al. 2011). In addition to downstream effects, the reservoirs created behind dams directly
inundate and eliminate lotic (flowing) Foothill Yellow-legged Frog habitat, typically do not retain natural
riparian communities due to fluctuating water levels, are often managed for human activities not
compatible with the species’ needs, and act as a source of introduced species upstream and
downstream (Brode and Bury 1984, PG&E 2018). Moyle and Randall (1998) identified characteristics of
sites with low native biodiversity in the Sierra Nevada foothills; they were often drainages that had been
dammed and diverted in lower- to middle-elevations and dominated by introduced fishes and bullfrogs.
Even small-scale operations can have significant effects. Some farming operations divert water during
periods of high flows and store it in small impoundments for use during low flow-high demand times;
these ponds can serve as sources for introduced species like bullfrogs to spread into areas where the
habitat would otherwise be unsuitable (Kupferberg 1996b).

The mechanisms described above result in the widespread pattern of greater Foothill Yellow-legged Frog
density in unregulated rivers and in reaches far enough downstream of a dam to experience minimal
effects from it (Lind et al. 1996, Kupferberg 1996a, Bobzien and DiDonato 2007, Peek 2010). Foothill
Yellow-legged Frog abundance in unregulated rivers averages five times greater than population
abundance downstream of large dams (Kupferberg et al. 2012). Figure 22 depicts a comprehensive
collection of egg mass density data, where at least four years of surveys have been undertaken, showing
much lower abundance in regulated rivers (Peek and Kupferberg 2016). In California, Foothill Yellow-
legged Frog presence is associated with an absence of dams or with only small dams far upstream (Lind
2005, Kupferberg et al. 2012). Hydropower generation from Sierra Nevada rivers accounts for nearly half
its statewide production and about 9% of all electrical power used in California (Dettinger et al. 2018).
Every major stream below approximately 2,000 ft in the Sierra Nevada has at least one large reservoir
(=100,000 ac-ft), and many have multiple medium and small ones (Hayes et al. 2016). Because of this,
Catenazzi and Kupferberg (2017) posit that the dam-effect on Foothill Yellow-legged Frog populations is
likely greater in the Sierra Nevada than the Coast Range because in the former dams are more often
constructed in a series along a river and spaced close enough together that suitable breeding
temperatures may never be attained in the intervening reaches.

4.2 Pathogens and Parasites

Perhaps the most widely recognized amphibian disease is chytridiomycosis, which is caused by the
fungal pathogen Batrachochytrium dendrobatidis (Bd). Implicated in the decline of over 500 amphibian
species, including 90 presumed extinctions, it represents the greatest recorded loss of biodiversity
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Figure 22. Foothill Yellow-legged Frog Egg mass density estimates along the coast from 1990-2015 and
the Sierra Nevada from 2001-2015 (Peek and Kupferberg 2016)
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attributable to a disease (Scheele et al. 2019). The global trade in American Bullfrogs (primarily for food)
is connected to the disease’s spread because the species can persist with low-level Bd infections without
developing chytridiomycosis (Yap et al. 2018). Previous studies suggested Foothill Yellow-legged Frogs
may not be susceptible to Bd-associated mass mortality; skin peptides strongly inhibited growth of the
fungus in the lab, and the only detectable difference between Bd+ and Bd- juvenile Foothill Yellow-
legged Frogs was slower growth (Davidson et al. 2007). At Pinnacles National Park in 2006, 18% of post-
metamorphic Foothill Yellow-legged Frogs tested positive for Bd; all were asymptomatic and at least one
Bd+ Foothill Yellow-legged Frog subsequently tested negative, demonstrating an ability to shed the
fungus (Lowe 2009). However, recent studies have found historical evidence of Bd contributing to the
extirpation of Foothill Yellow-legged Frogs in southern California, an acute die-off in 2013 in the
Alameda Creek watershed, and another in 2018 in Coyote Creek (Adams et al. 2017a,b; Kupferberg and
Catenazzi 2019). Evaluation of museum specimens indicated a lower Bd prevalence (proportion of
individuals infected) in Foothill Yellow-legged Frogs than most other co-occurring amphibians in
southern California in the first part of the 20" century, but it spiked in the 1970s just prior to the last
observation of an individual in 1977 (Adams et al. 2017b). Two museum specimens collected in 1966,
one from Santa Cruz County and the other from Alameda County, provide the earliest evidence of Bd in
Foothill Yellow-legged Frogs in central California (Padgett-Flohr and Hopkins 2009). In contrast to the
southern California results, Foothill Yellow-legged Frogs possessed the highest Bd prevalence among all
amphibians tested in coastal Humboldt County in 2013 and 2014; however, zoospore (the aquatic
dispersal agent) loads were well below the presumed lethal density threshold (Ecoclub Amphibian
Group et al. 2016).

In addition to bullfrogs, the native Pacific Treefrog (Pseudacris regilla) seems immune to the lethal
effects of chytridiomycosis, and owing to its broad ecological tolerances, more terrestrial lifestyle, and
relatively large home range size and dispersal ability, the species is ubiquitous across California (Padgett-
Flohr and Hopkins 2009). In a laboratory experiment, Bd-infected Pacific Treefrogs shed an average of 68
zoospores/min, making them the prime candidate for spreading and maintaining Bd in areas where
bullfrogs do not occur (Padgett-Flohr and Hopkins 2009, Reeder et al. 2012). In the wild in Sixty Lakes
Basin (Fresno County), Pacific Treefrog populations persisted at 100% of sites where the Southern
Mountain Yellow-legged Frog had been extirpated from 72% of its formerly occupied sites due to a Bd
outbreak (Reeder et al. 2012). This is consistent with the results of a model that incorporated Bd habitat
suitability, host availability, and invasion history in North America, which concluded west coast
mountain ranges were at the greatest risk from the disease (Yap et al. 2018).

Several other pathogens and parasites have been associated with Foothill Yellow-legged Frogs, but none
have been ascribed to large-scale mortality events. Another fungus, a water mold (Saprolegnia sp.)
carried by fish, is an important factor in amphibian embryo mortality in the Pacific Northwest (Blaustein
et al. 1994, Kiesecker and Blaustein 1997). Fungal infections of Foothill Yellow-legged Frog egg masses,
potentially from Saprolegnia, have been observed in the mainstem Trinity River (Ashton et al. 1997).
Saprolegnia infection is more likely to occur in ponds and lakes, particularly if stocked by hatchery-raised
fish into previously fishless areas and when frogs use communal oviposition sites, so it likely does not
represent a major source of mortality in Foothill Yellow-legged Frogs (Blaustein et al. 1994, Kiesecker
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and Blaustein 1997). However, they may be more susceptible to Saprolegnia infection when exposed to
other environmental stressors that compromise their immune defenses (Blaustein et al. 1994, Kiesecker
and Blaustein 1997).

The trematode parasite Ribeiroia ondatrae is responsible for limb malformations in ranids (Stopper et al.
2002). Ribeiroia ondatrae was detected on a single Foothill Yellow-legged Frog during a study on
malformations, but its morphology was normal (Kupferberg et al. 2009a). The results of the study
instead linked malformations in Foothill Yellow-legged Frog tadpoles and young-of-year to the Anchor
Worm (Lernaea cyprinacea), a parasitic copepod from Eurasia (lbid.). Prevalence of malformations was
low, under 4% of the population in both years of study, but there was a pattern of infected individuals
metamorphosing at a smaller size, which as previously mentioned can have implications on fitness
(Ibid.). Three other species of helminths (parasitic worms) were encountered during the study
(Echinostoma sp., Manodistomum sp., and Gyrodactylus sp.); their relative impact on their hosts is
unknown, but at least one Foothill Yellow-legged Frog had 700 echinostome cysts in its kidney (Ibid.).
Bursey et al. (2010) discovered 13 species of helminths in and on Foothill Yellow-legged Frogs from
Humboldt County. Most are common in anurans, and some are generalists with multiple possible hosts,
but studies on their impact on Foothill Yellow-legged Frogs are lacking (Ibid.).

4.3 Introduced Species

Species not native to an area, but introduced, can alter food webs and ecosystem processes through
predation, competition, hybridization, disease transmission, and habitat modification. Native species
lack evolutionary history with introduced species, and early life stages of native anurans are particularly
susceptible to predation by aquatic non-native species (Kats and Ferrer 2003). Because introduced
species often establish in highly modified habitats, it can be difficult to differentiate between impacts
from habitat degradation and the introduced species (Fisher and Shaffer 1996). However, native
amphibians have been frequently found successfully reproducing in heavily altered habitats when
introduced species were absent, suggesting introduced species themselves can impose an appreciable
adverse effect (lbid.). Numerous introduced species have been documented to adversely impact Foothill
Yellow-legged Frogs or are suspected of doing so.

American Bullfrogs were introduced to California from the eastern U.S. around the turn of the 20"
century, likely in response to overharvest of native ranids by the frog-leg industry that accompanied the
Gold Rush (Jennings and Hayes 1985). Nearly 50 years ago, Moyle (1973) reported that distributions of
Foothill Yellow-legged Frogs and bullfrogs in the Sierra Nevada foothills were nearly mutually exclusive.
He speculated that bullfrog predation and competition may be causal factors in their disparate
distributions in addition to the habitat degradation from dams and diversions that facilitated the
bullfrog invasion in the first place. In a study along the South Fork Eel River and one of its tributaries,
Foothill Yellow-legged Frog abundance was nearly an order of magnitude (10 times) lower in reaches
where bullfrogs were well established (Kupferberg 1997a). At a site in Napa Valley, after bullfrogs were
eradicated, Foothill Yellow-legged Frogs, among other native species, recolonized the area (Wilcox and
Alvarez 2019). In a mesocosm experiment, Foothill Yellow-legged Frog tadpole survival in the presence
of bullfrog tadpoles was half that of control enclosures containing only Foothill Yellow-legged Frogs, and
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they weighed approximately one-quarter less at metamorphosis (Kupferberg 1997a). The mechanism for
these declines appeared to be the reduction of high-quality algae by bullfrog tadpole grazing, as
opposed to any behavioral or chemical interference (lbid.). Adult bullfrogs, which can get very large (3.5-
6.0 inches), also directly consume Foothill Yellow-legged Frogs, including adults (Moyle 1973, Crayon
1998, Powell et al. 2016).

As discussed briefly in the Pathogens and Parasites section, American Bullfrogs act as reservoirs and
vectors of the lethal chytrid fungus. In museum specimens from both southern and central California, Bd
was detected in bullfrogs before it was detected in Foothill Yellow-legged Frogs in the same area
(Padgett-Flohr and Hopkins 2009, Adams et al. 2017b). During a die-off from chytridiomycosis that
commenced in 2013, Bd prevalence and load in Foothill Yellow-legged Frogs was positively predicted by
bullfrog presence (Adams et al. 2017a). A similar die-off in 2018 from a nearby county appears to be
related to transmission by bullfrogs as well (Kupferberg and Catenazzi 2019). In addition, male Foothill
Yellow-legged Frogs have been observed amplexing female bullfrogs, which may not only constitute
wasted reproductive effort but could serve to increase their likelihood of contracting Bd (Lind et al.
2003a). In fact, adult males were more likely to be infected with Bd than females or juveniles during the
recent die-off in Alameda Creek (Adams et al. 2017a). African Clawed Frogs (Xenopus laevis) have also
been implicated in the spread of Bd in California because, like bullfrogs, they are asymptomatic carriers
(Padgett-Flohr and Hopkins 2009). However, African Clawed-Frog distribution only minimally overlaps
with the Foothill Yellow-legged Frog’s range unlike the widespread bullfrog (Stebbins and McGuinness
2012).

Hayes and Jennings (1986) observed a negative association between the abundance of introduced fish
and Foothill Yellow-legged Frogs. Rainbow trout (Onchorynchus mykiss) and green sunfish (Lepomis
cyanellus) are suspected of destroying egg masses (Van Wagner 1996). Bluegill sunfishes (L.
macrochirus) are likely predators; in captivity when offered eggs and tadpoles of two ranid species, they
consumed both life stages but a significantly greater number of tadpoles (Werschkul and Christensen
1977). Common hatchery-stocked fish like brook (Salvelinus fontinalis) and rainbow trout commonly
carry Saprolegnia (Blaustein et al. 1994). In addition, presence of non-native fish can facilitate bullfrog
invasions by reducing the density of macroinvertebrates that prey on their tadpoles (Adams et al. 2003).
Foothill Yellow-legged Frog tadpoles raised from eggs from sites with and without smallmouth bass
(Micropterus dolomieu) did not differ in their responses to exposure to the non-native, predatory bass
and a native, non-predatory fish (Paoletti et al. 2011). This result suggests that Foothill Yellow-legged
Frogs have not yet evolved a recognition of bass as a threat, which makes them more vulnerable to
predation (lbid.).

Introduced into several areas within the Coast Range and Sierra Nevada, signal crayfish have been
recorded preying on Foothill Yellow-legged Frog egg masses and are suspected of preying on their
tadpoles based on observations of tail injuries that looked like scissor snips (Riegel 1959, Wiseman et al.
2005). The introduced red swamp crayfish (Procambarus clarkii) likely also preys on Foothill Yellow-
legged Frogs. Because Foothill Yellow-legged Frogs evolved with the native Shasta Crayfish (Pacifastacus
fortis) in some parts of northern California, frogs from those areas may more effectively avoid crayfish
predation than in other parts of the state where they are not native (Riegel 1959, USFWS 1998, Kats and
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Ferrer 2003). The Foothill Yellow-legged Frog’s naiveté to crayfish was demonstrated in a study that
showed they did not change behavior when exposed to signal crayfish chemical cues; however, once the
crayfish was released and consuming Foothill Yellow-legged Frog tadpoles, the survivors, likely reacting
to chemical cues from dead tadpoles, exhibited a predator-avoidance behavior (Kerby and Sih 2015).

4.4 Sedimentation

Several anthropogenic activities, some of which are described in greater detail below, can artificially
increase sedimentation into waterways occupied by Foothill Yellow-legged Frogs and adversely impact
biodiversity (Moyle and Randall 1998). These activities include but are not limited to mining, agriculture,
overgrazing, timber harvest, and poorly constructed roads (lbid.). Increased fine sediments can
substantially degrade Foothill Yellow-legged Frog habitat quality. Heightened turbidity decreases light
penetration that phytoplankton and other aquatic plants require for photosynthesis (Cordone and Kelley
1961). When silt particles fall out of the water column, they can destroy algae by covering the bottom of
the stream (lbid.). Algae are not only important for Foothill Yellow-legged Frog tadpoles as forage but
also for oxygen production (lbid.). Sedimentation may impede attachment of egg masses to substrate
(Ashton et al. 1997). The effect of silt accumulation on embryonic development is unknown, but it does
make them less visible, which could decrease predation risk (Fellers 2005). Fine sediments can fill
interstitial spaces between rocks that tadpoles use for shelter from high velocity flows and cover from
predators and that serve as sources for aquatic invertebrate prey for post-metamorphic Foothill Yellow-
legged Frogs (Harvey and Lisle 1998, Olson and Davis 2009, Kupferberg et al. 2011b).

4.5 Mining

Current mining practices, as well as legacy effects from historical mining operations, may adversely
impact Foothill Yellow-legged Frogs through contaminants, direct mortality, habitat destruction and
degradation, and behavioral disruption. While mercury in streams can result from atmospheric
deposition, storm-induced runoff of naturally occurring mercury, agricultural runoff, and geothermal
springs, runoff from historical mine sites mobilizes a significant amount of mercury (Foe and Croyle
1998, Alpers et al. 2005, Hothem et al. 2010). Beginning in the mid-1800s, extensive mining occurred in
the Coast Range to supply mercury for gold mining in the Sierra Nevada, causing widespread
contamination of both mountain ranges and the rivers in the Central Valley (Foe and Croyle 1998).
Studies on Foothill Yellow-legged Frog tissues collected from the Cache Creek (Coast Ranges) and
Greenhorn Creek (Sierra Nevada) watersheds revealed mercury bioaccumulation concentrations as high
as 1.7 and 0.3 ppm, respectively (Alpers et al. 2005, Hothem et al. 2010). For context, the U.S.
Environmental Protection Agency’s mercury criterion for issuance of health advisories for fish
consumption is 0.3 ppm; concentrations exceeded this threshold in Foothill Yellow-legged Frog tissues at
62% of sampling sites in the Cache Creek watershed (Hothem et al. 2010). Bioaccumulation of this
powerful neurotoxin can cause deleterious impacts on amphibians including inhibited growth,
decreased survival to metamorphosis, increased malformations, impaired reproduction, and other
sublethal effects (Zillioux et al. 1993, Unrine et al. 2004). In a study measuring Sierra Nevada watershed
health, Moyle and Randall (1998) reportedly found very low biodiversity in streams that were heavily
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polluted by acidic water leaching from historical mines. Acidic drainage measured as low as pH 3.4 from
some mined areas in the northern Sierra Nevada (Alpers et al. 2005).

Widespread suction dredging for gold occurred in the Foothill Yellow-legged Frog’s California range until
enactment of a moratorium on issuing permits in 2009 (Hayes et al. 2016). Suction dredging vacuums up
the contents of the streambed, passes them through a sluice box to separate the gold, and then
deposits the tailings on the other side of the box (Harvey and Lisle 1998). While most habitat
disturbance is localized and minor, it can be especially detrimental if it degrades or destroys breeding
and rearing habitat through direct disturbance or sedimentation (lbid.). In addition, this activity can lead
to direct mortality of early life stages through entrainment, and those eggs and tadpoles that do survive
passing through the suction dredge may experience greater mortality due to subsequent unfavorable
physiochemical conditions and possible increased predation risk (Ibid.). Suction dredging can also reduce
the availability of invertebrate prey, although this impact is typically short-lived (Ibid.). Suction dredging
alters stream morphology, and relict tailing ponds can serve as breeding habitat for bullfrogs in areas
that would not normally support them (Fuller et al. 2011). However, in some areas these mining holes
have reportedly benefited Foothill Yellow-legged Frogs by creating cool persistent pools through the
summer at one Sierra Nevada site that adult females appeared to prefer (Van Wagner 1996). Senate Bill
637 (2015) directs the Department to work with the State Water Resources Control Board (SWRCB) to
develop a statewide water quality permit that would authorize the use of vacuum or suction dredge
equipment in California under conditions set forth by the two agencies. SWRCB staff, in coordination
with Department staff, are in the process of collecting additional information to inform the next steps
that will be taken by the SWRCB (SWRCB 2019).

Instream aggregate (gravel) mining continues today and can have similar impacts to suction dredge
mining by removing, processing, and relocating stream substrates (Olson and Davis 2009). This type of
mining typically removes bars used as Foothill Yellow-legged Frog breeding habitat and reduces habitat
heterogeneity by creating flat wide channels (Kupferberg 1996a, Yarnell 2005). When listed salmonids
are present, typically mining must be conducted above the wetted edge, but this practice can create
perennial off-channel bullfrog breeding ponds (M. van Hattem pers. comm. 2018).

4.6 Agriculture

California is the nation’s largest agricultural producer and exporter (CDFA 2018a). Direct loss of Foothill
Yellow-legged Frog habitat from wildland conversion to agriculture is likely rare overall because the
typically rocky riparian areas they inhabit are usually not conducive to farming, but removal of riparian
vegetation directly adjacent to streams for agriculture is more common and widespread. The U.S.
Department of Agriculture classifies 9.6 million ac in California as cropland, which amounts to less than
10% of the state’s land area, and 70% of this occurs in the Central Valley between Redding and
Bakersfield (Martin et al. 2018). In addition, several indirect impacts can adversely affect Foothill Yellow-
legged Frogs at substantial distances from agricultural operations such as effects from runoff (sediments
and agrochemicals), drift and deposition of airborne pollutants, water diversions, and creation of novel
habitats like impoundments that facilitate spread of detrimental non-native species. As sedimentation
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and introduced species impacts were previously discussed, this section instead focuses on the other
possible adverse impacts.

4.6.1 Agrochemicals

Many species of amphibians, particularly ranids, have experienced declines throughout California, but
the most dramatic declines have occurred in the Sierra Nevada east of the San Joaquin Valley where
60% of the total pesticide usage in the state was sprayed (Sparling et al. 2001). Agrochemicals applied to
crops in the Central Valley can volatilize, travel through the atmosphere, and deposit in higher
elevations (LeNoir et al. 1999). Pesticide concentrations diminish as elevations increase in the lower
foothills but change little from 1,750 to 6,300 ft, which coincides with the Foothill Yellow-legged Frog’s
elevational range (lbid). Foothill Yellow-legged Frog absence at historically occupied sites in California
significantly correlated with agricultural land use within 3.1 mi (Davidson et al. 2002). Figure 23 depicts
the positive relationship between Foothill Yellow-legged Frog declines and the amount of upwind
agriculture, suggesting airborne agrochemicals may be a contributing factor (Ibid.). Cholinesterase-
inhibitors (most organophosphates and carbamates), which disrupt nerve impulse transmission, were
more strongly associated with population declines than other pesticide types (Davidson 2004). Olson
and Davis (2009) and Lind (2005) also reported a negative correlation between Foothill Yellow-legged
Frog presence and proximity and quantity of nearby agriculture in Oregon and across the species’ entire
range, respectively.

Lethal and sublethal effects of agrochemicals on amphibians can take two general forms: direct toxicity
and food-web effects. Sublethal doses of agrochemicals can interact with other environmental stressors
to reduce fitness. Foothill Yellow-legged Frog tadpoles showed significantly greater vulnerability to the
lethal and sublethal effects of carbaryl than Pacific Treefrogs (Kerby and Sih 2015). An inverse
relationship exists between carbaryl concentration and Foothill Yellow-legged Frog activity, and their 72-
hr LCso (concentration at which 50% die) measured one-fifth that of Pacific Treefrogs (lbid.). Carbaryl
slightly decreased Foothill Yellow-legged Frog development rate, but it significantly increased
susceptibility to predation by signal crayfish despite nearly no mortality in the pesticide- and predator-
only treatments (lbid.). Sparling and Fellers (2009) also found Foothill Yellow-legged Frogs were
significantly more sensitive to pesticides (chlorpyrifos and endosulfan in this study) than Pacific
Treefrogs; their 96-hr LCso was nearly five-times less than for treefrogs. Endosulfan was nearly 121 times
more toxic to Foothill Yellow-legged Frogs than chlorpyrifos, and water samples from the Sierra Nevada
have contained endosulfan concentrations greater than the LCso for the species in some parts of the
species’ range (Ibid.). Sublethal effects included smaller body size, slower development rate, and
increased time to metamorphosis (lbid.). Sparling and Fellers (2007) determined the organophospates
chlorpyrifos, malathion, and diazinon can harm Foothill Yellow-legged Frog populations, and their oxon
derivatives (the resultant compounds once they begin breaking down in the body) were 10 to 100 times
more toxic than their respective parental forms.

Extrapolating the results of studies on other ranids to Foothill Yellow-legged Frogs should be undertaken
with caution; however, those studies can demonstrate additional potential adverse impacts of exposure
to agrochemicals. Relyea (2005) discovered that Roundup®, a common herbicide, could cause rapid and
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Figure 23. Relationship of Foothill Yellow-legged Frog occupancy to agriculture and prevailing winds
from Davidson et al. (2002)
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widespread mortality in amphibian tadpoles through direct toxicity, and overspray at the
manufacturer’'s recommended application concentrations would be highly lethal. Atrazine, another
common herbicide, has been implicated in disrupting reproductive processes in male Northern Leopard
Frogs (Rana pipiens) by slowing gonadal development, inducing hermaphroditism, and even producing
oocytes (eggs) (Hayes et al. 2003). However, recent research on sex reversal in wild populations of
Green Frogs (R. clamitans) suggests the phenomenon may be a relatively common natural process
unrelated to environmental contaminants, requiring more research (Lambert et al. 2019). Malathion, a
common organophosphate insecticide, that rapidly breaks down in the environment, applied at low
concentrations caused a trophic cascade that resulted in reduced growth and survival of two species of
ranid tadpoles (Relyea and Diecks 2008). Malathion caused a reduction in the amount of zooplankton,
which resulted in a bloom of phytoplankton and an eventual decline in periphyton, an important food
source for tadpoles (Ibid.). In contrast, Relyea (2005) found that some insecticides increased amphibian
tadpole survival by reducing their invertebrate predators. Runoff from agricultural areas can contain
fertilizers that input nutrients into streams and increase productivity, but they can also result in harmful
algal blooms (Cordone and Kelley 1961). In addition, exposure to pesticides can result in
immunosuppression and reduce resistance to the parasites that cause limb malformations (Kiesecker
2002, Hayes et al. 2006).

4.6.2 Cannabis

An estimated 60-70% of the cannabis (Cannabis indica and C. sativa) used in the U.S. from legal and
illegal sources is grown in California, and most comes from the Emerald Triangle, an area comprised of
Humboldt, Mendocino, and Trinity counties (Ferguson 2019). Small-scale illegal cannabis farms have
operated in this area since at least the 1960s but have expanded rapidly since the passage of the
Compassionate Use Act in 1996, particularly trespass grows on public land primarily by Mexican cartels
(Mallery 2010, Bauer et al. 2015). Like other forms of agriculture, it involves clearing the land, diverting
water, and using herbicides and pesticides; however, in addition, many of these illicit operations use
large quantities of fertilizers and highly toxic banned pesticides to kill anything that may threaten the
crop, and they leave substantial amounts of non-biodegradable trash and human excrement (Mallery
2010, Thompson et al. 2014, Carah et al. 2015).

Measurements of environmental impacts of illegal cannabis grows have been hindered by the difficult
and dangerous nature of accessing many of these sites; however, some analyses have been conducted,
often using aerial images and GIS. An evaluation of 54% of watersheds within and bordering Humboldt
County revealed that while cannabis grow sites are generally small (<1.2 ac) and comprised a tiny
fraction of the study area (301 ac), they were widespread (present in 83% of watersheds) but unevenly
distributed, indicating impacts are concentrated in certain watersheds (Butsic and Brenner 2016, Wang
et al. 2017). The results also showed that 68% of grows were <0.3 mi from developed roads, 23% were
located on slopes steeper than 30%, and 5% were within 328 ft of critical habitat for threatened
salmonids (Butsic and Brenner 2016). These characteristics suggest wildlands adjacent to cannabis
cultivations are at heightened risk of habitat fragmentation, erosion, sedimentation, landslides, and
impacts to waterways critical to imperiled species (Ibid.).
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A separate analysis in the same general area estimated potentially significant impacts from water
diversions alone. Cannabis requires a substantial amount of water during the growing season, so it is
often cultivated near sources of perennial surface water for irrigation, commonly diverting from springs
and headwater streams (Bauer et al. 2015). In the least impacted of the study watersheds, Bauer et al.
(2015) calculated that diversions for cannabis cultivation could reduce the annual seven-day low flow by
up to 23%, and in some of the heavily impacted watersheds, water demands for cannabis could exceed
surface water availability. If not regulated carefully, cannabis cultivation could have substantial impacts
on sensitive aquatic species like Foothill Yellow-legged Frogs in watersheds in which it is concentrated.

For context, cannabis cultivation was responsible for approximately 1.1% of forest cover lost within
study watersheds in Humboldt County from 2000 to 2013, while timber harvest accounted for 53.3%
(Wang et al. 2017). Cannabis requires approximately two times as much water per day as wine grapes,
the other major irrigated crop in the region (Bauer et al. 2015). Impacts from cannabis cultivation have
been observed by Foothill Yellow-legged Frog researchers working on the Trinity River and South Fork
Eel River in the form of lower flows in summer, increased egg stranding, and more algae earlier in the
season in recent years (S. Kupferberg and M. Power pers. comm. 2015; D. Ashton pers. comm. 2017; S.
Kupferberg, M. van Hattem, and W. Stokes pers. comm. 2017). In addition, Gonsolin (2010) reported
illegal cannabis cultivations on four headwater streams that drained into his study area along Coyote
Creek, three of which were occupied by Foothill Yellow-legged Frogs. The cultivators had removed
vegetation adjacent to the creeks, terraced the slopes, diverted water, constructed small water
impoundments, poured fertilizers directly into the impoundments, and applied herbicides and
pesticides, as evidenced by leftover empty containers littering the site.

Commercial sale of cannabis for recreational use became legal in California on January 1, 2018, through
passage of the Control, Regulate and Tax Adult Use of Marijuana Act (2016), and with it an
environmental permitting system and habitat restoration fund was established. The number of
applications for temporary licenses per watershed is depicted in Figure 24. Two of the expected
outcomes of passage of this law were that the profit-margin on growing cannabis would fall to the point
that it would discourage illegal trespass grows and move the bulk of the cultivation out of remote
forested areas into existing agricultural areas like the Central Valley (CSOS 2016). However, until
cannabis is legalized at the federal level, these results may not occur since banks are reluctant to work
with growers due to federal prohibitions subjecting them to prosecution for money laundering (ABA
2019). Additional details on cannabis permitting at the state level can be found under the Existing
Management section.

4.6.3 Vineyards

Vineyard operators historically built on-stream dams and removed almost all the surrounding riparian
vegetation to make room for vines and for ease of irrigation (M. van Hattem pers. comm. 2019). They
still divert a substantial amount of water for irrigation, and they build on- and off-stream impoundments
that support bullfrogs (Ibid.). The acreage of land planted in wine grapes in California began rising
dramatically in the 1970s and now accounts for 90% of wine produced in the U.S. (Geisseler and
Horwath 2016, Alston et al. 2018). The number of wineries in California rose from approximately 330 to
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Figure 24. Cannabis cultivation temporary licenses by watershed in California (CDFA, NHD)
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nearly 2,500 between 1975 and 2006; however, expansion slowed and has reversed slightly recently
with 60,000 ac, or 6.5% of total area planted, removed between 2015 and 2017 (Volpe et al. 2010, CDFA
2018b). In 2015, 857,000 ac were planted in grapes with 70% located in the San Joaquin Valley; 66%,
21%, and 13% were planted in wine, raisin, and table grapes, respectively (Alston et al. 2018).

Expansion of wineries in the coastal counties converted natural areas such as oak woodlands and forests
to vineyards (Merenlender 2000, Napa County 2010). The area of Sonoma County covered in grapes
increased by 32% from 1990 to 1997, and 42% of these new vineyards were planted above 328 ft with
25% on slopes greater than 18% (Merelender 2000). For context, only 18% of vineyards planted before
1990 occurred above 328 ft and less than 6% on slopes greater than 18% (lbid.). This conversion took
place on approximately 1,909 ac of conifer and dense hardwood forest, 7,229 ac of oak grassland
savanna, and 367 ac of shrubland (Ibid.). Recent expansion of oak woodland conversion to vineyards in
Napa County was highest in its eastern hillsides (Napa County 2010). Napa County estimates that
between 2,682 and 3,065 ac of woodlands will be converted to vineyards between 2005 and 2030
(Ibid.). For context, 733 ac were converted from 1992 to 2003 (lbid.). In addition, wine grapes were
second only to almonds in terms of overall quantity of pesticides applied in California in 2016, but the
quantity per unit area 2.6 Ib/ac was 160% greater for the wine grapes (CDPR 2018). Vineyard expansion
into hillsides has continued into sensitive headwater areas, and like cannabis cultivation, even small
vineyards can have substantial impacts on Foothill Yellow-legged Frog habitat through sedimentation,
water diversions, spread of harmful non-native species, and agrochemical contamination (Merelender
2000, K. Weiss pers. comm. 2018).

4.6.4 Livestock Grazing

Livestock grazing can be an effective habitat management tool, including control of riparian vegetation
encroachment into important Foothill Yellow-legged Frog breeding habitat, but overgrazing can
significantly degrade the environment (Siekert et al. 1985). Cattle display a strong preference for
riparian areas and have been implicated as a major source of habitat damage in the western U.S., where
the adverse impacts of overgrazing on riparian vegetation are intensified by arid and semi-arid climates
(Behnke and Raleigh 1978, Kauffman and Krueger 1984, Belsky et al. 1999). The severity of grazing
impacts on riparian systems can be influenced by the number of animals, duration and time of year,
substrate composition, and soil moisture (Benhke and Raleigh 1978, Kauffman et al. 1983, Marlow and
Pogacnik 1985, Siekert et al. 1985). In addition to habitat damage, cattle can directly trample any life
stage of Foothill Yellow-legged Frog.

Signs of overgrazing include impacts to the streambanks such as increased slough-offs and cave-ins that
collapse undercuts used as refuge by Foothill Yellow-legged Frogs (Kauffman et al. 1983). Overgrazing
reduces riparian cover and increases erosion and sedimentation, which as described above can result in
silt degradation of breeding, rearing, and invertebrate food-producing areas (Cordone and Kelley 1961,
Behnke and Raleigh 1978, Harvey and Lisle 1998, Olson and Davis 2009, Kupferberg et al. 2011b). Loss of
streamside and instream vegetative cover and changes to channel morphology can increase water
temperatures and velocities (Behnke and Raleigh 1978). Water quality can be affected by increased
turbidity and nutrient input from excrement, and seasonal water quantity can be impacted through
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changes to channel morphology (Belsky et al. 1999). In addition, increased nutrients and temperatures
can promote blooms of harmful cyanobacteria like Microcystis aeruginosa, which releases a toxin when
it expires that can cause liver damage to amphibians as well as other animals including humans (Bobzien
and DiDonato 2007, Zhang et al. 2013).

While some recent studies indicate livestock grazing continues to damage stream and riparian
ecosystems, its impact on Foothill Yellow-legged Frogs in California is unknown (Belsky et al. 1999, Hayes
et al. 2016). In Oregon, the species’ presence was correlated with significantly less grazing than where
they were absent according to Borisenko and Hayes’s 1999 report (as cited in Olson and Davis 2009).
However, Fellers (2005) reported that apparently some Coast Range foothill populations occupying
streams draining east into the San Joaquin Valley were doing well at the time of publication despite
being heavily grazed.

4.7 Urbanization and Road Effects

Habitat conversion and fragmentation combined with modified environmental disturbance regimes can
substantially jeopardize biological diversity (Tracey et al. 2018). This threat is most severe in areas like
California with Mediterranean-type ecosystems that are biodiversity hot spots, fire-prone, and heavily
altered by human land use (lbid.). From 1990 to 2010, the fastest-growing land use type in the
conterminous U.S. was new housing construction, which rapidly expanded the wildland-urban interface
(WUI), where houses and natural vegetation meet or intermix on the landscape (Radeloff et al. 2018).

Of several variables tested, proportion of urban land use within a 3.1 mi radius of a site was associated
with Foothill Yellow-legged Frog declines (Davidson et al. 2002). Lind (2005) also found significantly less
urban development nearby and upwind of sites occupied by Foothill Yellow-legged Frogs, suggesting
pollutant drift may be a contributing factor. Changes in wildfires may also contribute to the species’
declines; 95% of California’s fires are human-caused, and wildfire issues are greatest at the WUI
(Syphard et al. 2009, Radeloff et al. 2018). Population density, intermix WUI (where wildland and
development intermingle as opposed to an abrupt interface), and distance to WUI explained the most
variability in fire frequency (Syphard et al. 2007). In addition to wildfires, habitat loss, and
fragmentation, urbanization can impact adjacent ecosystems through non-native species introduction,
native predator subsidization, and disease transmission (Bar-Massada et al. 2014).

Projections show growth in California’s population to 51 million people by 2060, from approximately 40
million currently (PPIC 2019). This will increase urbanization, the WUI, and habitat fragmentation. The
Department of Finance projects the Inland Empire, the San Joaquin Valley, and the Sacramento
metropolitan area will be the fastest-growing regions of the state over the next several decades (lbid.).
This puts the greatest pressure in areas outside of the Foothill Yellow-legged Frog’s range; however,
because the environmental stressors associated with urbanization can span far beyond its physical
footprint, they may still adversely affect the species.

Highways are frequently recognized as barriers to dispersal that fragment habitats and populations;
however, single-lane roads can pose significant risks to wildlife as well (Cook et al. 2012, Brehme et al.
2018). Foothill Yellow-legged Frogs are at risk of being killed by vehicles when roads are located near
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their habitat (Cook et al. 2012, Brehme et al. 2018). Fifty-six juvenile Foothill Yellow-legged Frogs were
found on a road adjacent to Sulphur Creek (Mendocino County), seven of which had been struck and
killed (Cook et al. 2012). When fords (naturally shallow areas) are used as vehicle crossings, they can
create sedimentation and poor water quality, and when the fords are gravel or cobble bars used by
Foothill Yellow-legged Frogs for breeding, their use could result in direct mortality (K. Blanchard pers.
comm. 2018, R. Bourque pers. comm. 2018).

Construction of culverts under roads to keep vehicles out of the streambed can result in varying impacts.
In some cases, they can impede dispersal, trap frogs, and create deep scoured pools that support
predatory fish and frogs, but when properly constructed, they can facilitate frog movement up and
down the channel with reduced road mortality (Van Wagner 1996, GANDA 2008, C. Dillingham pers.
comm. 2019). In addition, those scoured pools can provide habitat for Foothill Yellow-legged Frogs in
areas where premature drying is a threat and non-native species are absent (M. Grefsrud pers. comm.
2019). Culverts can also act in a similar way to a natural waterfall and impede upstream migration of
non-native fish and crayfish (Kerby et al. 2005). An evaluation of the relative impact of roads on 166
native California amphibians and reptiles, through barriers to movement and direct mortality, concluded
that Foothill Yellow-legged Frogs, at individual and population levels, were at moderate risk in aquatic
habitat but very low risk of impacts in terrestrial habitat (Brehme et al. 2018). For context, all chelonids
(turtles and tortoises), 72% of snakes, 50% of anurans, 18% of lizards, and 17% of salamander species in
California were ranked as having a high or very high risk of negative road impacts in the same evaluation
(Ibid.).

Poorly constructed roadways near rivers and streams can result in substantial erosion and
sedimentation, leading to reduced amphibian densities (Welsh and Ollivier 1998). Proximity of roads to
Foothill Yellow-legged Frog habitat contributes to petrochemical runoff and poses the threat of spills
(Ashton et al. 1997). A diesel spill on Hayfork Creek (Trinity County) resulted in mass mortality of Foothill
Yellow-legged Frog tadpoles and partial metamorphs (Bury 1972). Roads have also been implicated in
the spread of disease and may have aided in the spread of Bd in California (Adams et al. 2017b).

Frogs use auditory and visual cues to defend territories and attract mates, and some studies reveal that
realistic levels of traffic noise can impede transmission and reception of these signals (Bee and Swanson
2007). Some male frogs have been observed changing the frequency of their calls to increase the
distance they can be heard over traffic noise, but if females have evolved to recognize lower pitched
calls as signs of superior fitness, this potential trade-off between audibility and attractiveness could have
implications for reproductive success (Parris et al. 2009). In a separate study, traffic noise caused a
change in male vocal sac coloration and an increase in stress hormones, which changed sexual selection
processes and suppressed immunity (Troianowski et al. 2017). Because Foothill Yellow-legged Frogs
mostly call underwater and are not known to use color displays, communication cues may not be
adversely affected by traffic noise, but their stress response is unknown.
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4.8 Timber Harvest

Because Foothill Yellow-legged Frogs tend to remain close to the water channel (i.e., within the riparian
corridor) and current timber harvest practices minimize disturbance in riparian areas for the most part,
adverse effects from timber harvest are expected to be relatively low (Hayes et al. 2016, CDFW 2018b).
However, some activities have a potential to negatively impact Foothill Yellow-legged Frogs or their
habitat, including direct mortality and increased sedimentation during construction and
decommissioning of watercourse crossings and infiltration galleries, tree felling, log hauling, and
entrainment by water intakes or desiccation of eggs and tadpoles through stranding from dewatering
during drafting operations (CDFW 2018b,c). In addition to impacts previously described under the
Sedimentation and Urbanization and Road Effects sections, when silt runoff into streams is accompanied
by organic materials, such as logging debris, impaired water quality can result, including reduced
dissolved oxygen, which is important in embryonic and tadpole development (Cordone and Kelley 1961).

Because Foothill Yellow-legged Frogs are heliotherms (i.e, they bask in the sun to raise their body
temperature) and sensitive to thermal extremes, some moderate timber harvest may benefit the
species (Zweifel 1955, Fellers 2005). Ashton (2002) reported 85% of his Foothill Yellow-legged Frog
observations occurred in second-growth forests (37-60 years post-harvest) as opposed to late-seral
forests and postulated that the availability of some open canopy areas played a major part in this
disparity. Foothill Yellow-legged Frogs are typically absent in areas with closed canopy (Welsh and
Hodgson 2011). Reduced canopy also raises stream temperatures, which could improve tadpole
development and promote algal and invertebrate productivity in otherwise cold streams (Olson and
Davis 2009; Catenazzi and Kupferberg 2013,2017).

4.9 Recreation

Several types of recreation can adversely impact Foothill Yellow-legged Frogs, and some are more
severe and widespread than others. Increased and intensified recreation in streams was one of the main
potential factors identified by herpetologists as contributing to disappearance of Foothill Yellow-legged
Frogs in southern California (Adams et al. 2017b). The greater number of people traveling into the
backcountry may have facilitated the spread Bd to these areas, and while no evidence shows stress from
disturbance or other environmental pressures increases susceptibility to Bd, the stress hormone
corticosterone has been implicated in immunosuppression (Hayes et al. 2003, Adams et al. 2017b).

The amount of Foothill Yellow-legged Frog habitat disturbed by off-highway motor vehicles (OHV)
throughout its range in California is unknown, but its impacts can be significant, particularly in areas
with small isolated populations (Kupferberg et al. 2009¢, Kupferberg and Furey 2015). An example is the
Carnegie State Vehicular Recreation Area (CSVRA), located in the hills southwest of Tracy in the Corral
Hollow Creek watershed (Alameda and San Joaquin counties). The above-described road effects apply:
sedimentation, crushing along trail crossings, and potential noise effects (Ibid.). In addition, dust
suppression activities employed by CSVRA use magnesium chloride, which has the potential to harm
developing embryos and tadpoles (Karraker et al. 2008, Hopkins et al. 2013, OHMVRC 2017). Based on
museum records, Foothill Yellow-legged Frogs were apparently abundant in Corral Hollow Creek, but
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they are extremely rare now and are already extirpated or at risk of extirpation (Kupferberg et al. 2009c,
Kupferberg and Furey 2015).

Motorized and non-motorized recreational boating can also impact Foothill Yellow-legged Frogs. The
impacts of jet boat traffic were investigated in Oregon; in areas with frequent use and high wakes
breaking on shore, Foothill Yellow-legged Frogs were absent (Borisenko and Hayes 1999 as cited in
Olson and Davis 2009). This wake action had the potential to dislodge egg masses, strand tadpoles,
disrupt adult basking behavior, and erode shorelines (Ibid.). Jet boat tours and races on the Klamath
River (Del Norte and Humboldt counties) may have an impact on Foothill Yellow-legged Frog use of the
mainstem (M. van Hattem pers. comm. 2019). In addition, using gravel bars as launch and haul out sites
for boat trailers, kayaks, or river rafts can result in direct loss of egg masses and tadpoles or damage to
breeding and rearing habitat and can disrupt post-metamorphic frog behavior (Ibid.). As described
above, pulse flows released for whitewater boating in the late spring and summer can result in scouring
and stranding of egg masses and tadpoles (Borisenko and Hayes 1999 as cited in Olson and Davis 2009,
Kupferberg et al. 2009b). The nearshore velocities of these pulse flows are greater than those that
resulted in stunted growth and increased vulnerability to predation in Foothill Yellow-legged Frog
tadpoles under experimental conditions (Kupferberg et al. 2011b).

Hiking, horse-riding, camping, fishing, and swimming, particularly in sensitive breeding and rearing
habitat, can also adversely impact Foothill Yellow-legged Frog populations (Borisenko and Hayes 1999 in
Olson and Davis 2009). Because Foothill Yellow-legged Frog breeding activity was being disturbed and
egg masses were being trampled by people and dogs using Carson Falls (Marin County), the land
manager established an educational program, including employing docents on weekends that remind
people to stay on trails and tread lightly to try to reduce the loss of Foothill Yellow-legged Frog
reproductive effort (Prado 2005). In addition, within his study site, Van Wagner (1996) reported that a
property owner moved rocks that were being used as breeding habitat to create a swimming hole. The
extent to which this is more than a small, local problem is unknown, but as the population of California
increases, recreational pressures in Foothill Yellow-legged Frog habitat are likely to increase
commensurately.

4.10 Drought

Drought is a common phenomenon in California and is characterized by lower than average
precipitation. Lower precipitation in general results in less surface water, and water availability is critical
for obligate stream-breeding species. Even in the absence of drought, a positive relationship exists
between precipitation and latitude within the Foothill Yellow-legged Frog’s range in California, and
mean annual precipitation has a strong influence on Foothill Yellow-legged Frog presence at historically
occupied sites (Davidson et al. 2002, Lind 2005). Figure 25 depicts the recent historical annual average
precipitation across the state as well as during the most recent drought and how they differ. Southern
California is normally drier than northern California, but the severity of the drought was even greater in
the south.
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Figure 25. Change in precipitation from recent 30-year average and 5-year drought (PRISM)
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Reduced precipitation can result in deleterious effects to Foothill Yellow-legged Frogs beyond the
obvious premature drying of aquatic habitat. When stream flows recede during the summer and fall,
sometimes the isolated pools that stay perennially wet are the only remaining habitat. This
phenomenon concentrates aquatic species, resulting in several potentially significant adverse impacts.
Stream flow volume was negatively correlated with Bd load during a recent chytridiomycosis outbreak in
the Alameda Creek watershed (Adams et al. 2017a). The absence of high peak flows in winter coupled
with wet years allowed bullfrogs to expand their distribution upstream, and the drought-induced low
flows in the fall concentrated them with Foothill Yellow-legged Frogs in the remaining drying pools
(Ibid.). This mass mortality event appeared to have been the result of a combination of drought, disease,
and dam effects (lbid.). This die-off occurred in a regulated reach that experiences heavy recreational
use, and crayfish and bass are present (lbid.). Despite these threats, the density of breeding females in
this reach was greater in 2014 and 2015 than in the unregulated reach upstream because the latter
dried completely before tadpoles could metamorphose during the preceding drought years (S.
Kupferberg, R. Peek, and A. Catenazzi pers. comm. 2015).

In addition to increasing the spread of pathogens, drought-induced stream drying can increase
predation and competition by introduced fish and frogs in the pools they are forced to share (Moyle
1973, Hayes and Jennings 1988, Drost and Fellers 1996). This concentration in isolated pools can also
result in increased native predation as well as facilitate spread of Bd. An aggregation of six adult Foothill
Yellow-legged Frogs was observed perched on a rock above an isolated pool in the summer where a
gartersnake was foraging on tadpoles; this close contact may reduce evaporative water loss when they
are forced out of the water during high temperatures, but it can also increase disease transmission risk
(Leidy et al. 2009.). Gonsolin (2010) also documented a late summer aggregation of juvenile Foothill
Yellow-legged Frogs out of water during extremely high temperatures. In addition, drought-induced low
flow, high water temperatures, and high densities of tadpoles were associated with outbreaks of
malformation-inducing parasitic copepods (Kupferberg et al. 2009a).

Premature stream drying caused or worsened by drought can result in stranding egg masses and
tadpoles, but in some situations, it can also benefit Foothill Yellow-legged Frogs. For example, if pools
stay wet long enough to support metamorphosis, complete drying at the end of the season may
eliminate introduced species like warm water fish and bullfrogs (Bogan et al. 2019). Foothill Yellow-
legged Frogs adapted to drought conditions by initiating breeding earlier and shortening the period over
which they oviposit (Kupferberg 19964, Yarnell et al. 2013). Moyle (1973) noted that the only
intermittent streams occupied by Foothill Yellow-legged Frogs in the Sierra Nevada foothills had no
bullfrogs. At a long-term study site in upper Coyote Creek in early fall 2014, at the height of the most
severe drought in over a millennium, remnant pools in the upper watershed provided important refuge
for native species (Griffin and Anchokaitis 2014, Bogan et al. 2019). Foothill Yellow-legged Frogs were
widely distributed and relatively abundant in the remnant pools, and non-native species were absent in
all but one (Bogan et al. 2019). The Foothill Yellow-legged Frog abundance was much lower than
reported a decade earlier; it appeared to have never recovered from the 2007-2009 drought (Gonsolin
2010, J. Smith pers. comm. 2015). However, in 2016 after a relatively wet winter, Foothill Yellow-legged
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Frogs bred en masse, and only a single adult bullfrog was detected, which was an unusually low number
for that area (CDWR 2016, J. Smith pers. comm. 2016).

Drought can also exacerbate the effects of other environmental stressors. During the most recent severe
drought, tree mortality increased dramatically from 2014 to 2017 and reached approximately 129
million dead trees (OEHHA 2018). Multiple years of high temperatures and low precipitation left them
weakened and more susceptible to pathogens and parasites (lbid.). Vast areas of dead and dying trees
are more prone to severe wildfires, and they lose their carbon sequestration function while also
emitting methane, which is an extremely damaging greenhouse gas (CNRA 2016). Post-wildfire storms
can result in erosion of fine sediments from denuded hillsides into the stream channel (Florsheim et al.
2017). If the storms are short in duration and peak discharges are low magnitude, as happens during
droughts, flows may be insufficient to transport the material downstream, extending the duration of
habitat degradation (Ibid.). Reduced rainfall may also infiltrate the debris leading to subsurface flows
rather than the surface water Foothill Yellow-legged Frogs require (Ibid.). Extended droughts increase
risk of the stream being uninhabitable or inadequate for breeding for multiple years, which would result
in population-level impacts and possible extirpation (lbid.).

4.11 Wildland Fire and Fire Management

Fire is an important element for shaping and maintaining the species composition and integrity of many
California ecosystems (Syphard et al. 2007, SBFFP 2018). Prior to European settlement, an estimated 4.5
to 12 million ac burned annually (4-11% of total area of the state), ignited both deliberately by Native
Americans and through lightning strikes (Keeley 2005, SBFFP 2018). The impacts of wildland fires on
Foothill Yellow-legged Frogs are poorly understood and likely vary significantly across the species’ range
with differences in climate, vegetation, soils, stream-order, slope, frequency, and severity (Olson and
Davis 2009). Mortality from direct scorching is unlikely because Foothill Yellow-legged Frogs are highly
aquatic, and most wildfires occur during the dry period of the year when the frogs are most likely to be
in or near the water (Pilliod et al. 2003, Bourque 2008). Field observations support this presumption;
sightings of post-metamorphic Foothill Yellow-legged Frogs immediately after fires in the northern
Sierra Nevada and North Coast indicate they are not very vulnerable to the direct effects of fire (S.
Kupferberg and R. Peek pers. comm. 2018). Similarly, Foothill Yellow-legged Frogs were observed two
months, and again one year, after a low- to moderate-intensity fire burned an area in the southern
Sierra Nevada in 2002, and the populations were extant and breeding as recently as 2017 (Lind et al.
2003b, CNDDB 2019). While water may provide a refuge from fire, it is also possible for temperatures
during a fire, or afterward due to increased solar exposure, to near or exceed a threshold that results in
lethal or sublethal harm; this would likely impact embryos and tadpoles with limited dispersal abilities
(Pilliod et al. 2003).

Intense fires remove overstory canopy, which provides insulation from extreme heat and cold, and
woody debris that increases habitat heterogeneity (Pilliod et al. 2003, Olson and Davis 2009). If this
happens frequently enough, it can permanently change the landscape. For example, frequent high-
severity burning of crown fire-adapted ecosystems can prevent forest regeneration since seeds require
sufficient time between fires to mature, and repeated fires can deplete the seed bank (Stephens et al.
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2014). Smoke and ash change water chemistry through increased nutrient and heavy metal inputs that
can reach concentrations harmful to aquatic species during the fire and for days, weeks, or years
thereafter (Spencer and Hauer 1991, Megahan et al. 1995, Burton et al. 2016). Erosion rates on granitic
soils, which make up a large portion of the Foothill Yellow-legged Frog’s range, can be over 60 times
greater in burned vs. unburned areas and can increase sedimentation for over 10 years (Megahan et al.
1995, Hayes et al. 2016). In some cases, post-fire nutrient inputs into streams could benefit Foothill
Yellow-legged Frogs through increased productivity and more rapid growth and development (Pilliod et
al. 2003). While the loss of leaf litter that accompanies fire alters the food web, insects are expected to
recolonize rapidly, and the lack of cover could increase their vulnerability to predation by Foothill
Yellow-legged Frogs (Ibid.).

Low-intensity fires likely have no adverse effect on Foothill Yellow-legged Frogs (Olson and Davis 2009).
If they occur in areas with dense canopy, wildfires can improve habitat quality for Foothill Yellow-legged
Frogs by reducing riparian cover, providing areas to bask, and increasing habitat heterogeneity, which is
likely to outweigh any adverse effects from some fire-induced mortality (Russell et al. 1999, Olson and
Davis 2009). In a preliminary analysis of threats to Foothill Yellow-legged Frogs in Oregon, proximity to
stand-replacing fires was not associated with absence (Olson and Davis 2009).

Euro-American colonization of California significantly altered the pattern of periodic fires with which
California’s native flora and fauna evolved through fire exclusion, land use practices, and development
(OEHHA 2018). Fire suppression can lead to canopy closure, which reduces habitat quality by limiting
thermoregulatory opportunities (Olson and Davis 2009). In addition, fire suppression and its subsequent
increase in fuel loads combined with expanding urbanization and rising temperatures have resulted in a
greater likelihood of catastrophic stand-replacing fires that can significantly alter riparian systems for
decades (Pilliod et al. 2003). Firebreaks, in which vegetation is cleared from a swath of land, can result in
similar impacts to roads and road construction (lbid.). Fire suppression can also include bulldozing within
streams to create temporary reservoirs for pumping water, which can cause more damage than the fire
itself to Foothill Yellow-legged Frogs in some cases (S. Kupferberg and R. Peek pers. comm. 2018). In
addition, fire suppression practices can involve applying hundreds of tons of ammonia-based fire
retardants and surfactant-based fire suppressant foams from air tankers and fire engines (Pilliod et al.
2003). Some of these chemicals are highly toxic to some anurans (Little and Calfee 2000).

Fire suppression has evolved into fire management with a greater understanding of its importance in
ecosystem health (Keeley and Syphard 2016). Several strategies are employed including prescribed
burns, mechanical fuels reduction, and allowing some fires to burn instead of extinguishing them (Pilliod
et al. 2003). Like wildfires themselves, fire management strategies have the potential to benefit or harm
Foothill Yellow-legged Frogs. Prescribed fires and mechanical fuels removal lessen the likelihood of
catastrophic wildfires, but they can also result in loss of riparian vegetation, excessive sedimentation,
and increased water temperatures (Ibid.). Salvage logging after a fire may result in similar impacts to
timber harvest but with higher rates of erosion and sedimentation (Ibid.). A balanced approach to
wildland fires is likely to have the greatest beneficial impact on species and ecosystem health (Stephens
et al. 2012).
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4.12 Floods and Landslides

As previously described, Foothill Yellow-legged Frog persistence is highly sensitive to early life stage
mortality (Kupferberg et al. 2009c). While aseasonal dam releases are a major source of egg mass and
tadpole scouring, storm-driven floods are also capable of inducing the same effects (Ashton et al. 1997).
Van Wagner (1996) concluded that the high discharge associated with heavy rainfall could account for a
significant source of mortality in post-metamorphic Foothill Yellow-legged Frogs as well as eggs and
tadpoles; he observed two adult females and several juveniles swept downstream with fatal injuries
post-flooding. Severe flooding, specifically two 500-year flood events in early 1969 in Evey Canyon (Los
Angeles County), resulted in massive riparian habitat destruction (Sweet 1983). Prior to the floods,
Foothill Yellow-legged Frogs were widespread and common, but only four subsequent sightings were
documented between 1970 and 1974 and none since (Sweet 1983, Adams 2017b). Sweet (1983)
speculates that because Foothill Yellow-legged Frogs overwinter in the streambed in that area, the
floods may have reduced the population’s abundance below an extinction threshold. Four other
herpetologists interviewed about Foothill Yellow-legged Frog extirpations in southern California listed
severe flooding as a likely cause (Adams et al. 2017b).

As mentioned above, landslides are a frequent consequence of post-fire rainstorms and can result in
lasting impacts to stream morphology, water quality, and Foothill Yellow-legged Frog populations. On
the other hand, Olson and Davis (2009) suggest that periodic landslides can have beneficial effects by
transporting woody debris into the stream that can increase habitat complexity and replace sediments
that are typically washed downstream over time. Whether a landslide is detrimental or beneficial is
likely heavily influenced by amount of precipitation and the underlying system. As previously described,
too little precipitation could lead to prolonged loss of habitat through failure to transport material
downstream, and too much precipitation can result in large-scale habitat destruction and direct
mortality.

4.13 Climate Change

Foothill Yellow-legged Frogs evolved over millions of years through repeated droughts, flooding, and
fires, but relatively recent anthropogenic habitat fragmentation and degradation have reduced the
species’ ability to recolonize sites where they have been extirpated by these events. Cumulatively, the
threats and stressors Foothill Yellow-legged Frogs encounter over much of their range in California
jeopardize their persistence in currently occupied areas. Climate change is expected to exacerbate many
of these impacts.

Global climate change threatens biodiversity and may lead to increased frequency and severity of
drought, wildfires, flooding, and landslides (Williams et al. 2008, Keely and Syphard 2016). Data show a
consistent trend of warming temperatures in California and globally; 2014 was the warmest year on
record, followed by 2015, 2017, and 2016 (OEHHA 2018). Climate model projections for annual
temperature in California in the 215 century range from 2.7 to 8.1°F greater than the 1961-1990 mean
(Cayan et al. 2008). Precipitation change projections are less consistent than those for temperature, but
recent studies indicate increasing variability in precipitation and increasingly dry conditions in California
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resulting from increased evaporative water loss primarily due to rising temperatures (Cayan et al. 2005,
Williams et al. 2015, OEHHA 2018). Precipitation variability and proportion of dry years were negatively
associated with Foothill Yellow-legged Frog presence in a range-wide analysis (Lind 2005). In addition,
low precipitation intensified the adverse effects of dams on the species (Ibid.).

California recently experienced the longest drought since the U.S. Drought Monitor began reporting in
2000 (NIDIS 2019). Figure 26 depicts that California experienced drought effects in at least a portion of
the state for 376 consecutive weeks until it broke on March 5, 2019 (Ibid.). The most intense period
occurred during the week of October 28, 2014 when D4 (the most severe drought category) affected
58.4% of California’s land area (lbid.). A recent modeling effort using data on historical droughts,
including the Medieval megadrought between 1100 and 1300 CE, indicates the mean state of drought
from 2050 to 2099 in California will likely exceed the Medieval-era drought, under both high and
moderate greenhouse gas emissions models (Cook et al. 2015). The probability of a multidecadal (35 yr)
drought occurring during the late 21° century is greater than 80% in all models used by Cook et al.
(2015). If correct, this would represent a climatic shift that not only falls outside of contemporary
variability in aridity but would also be unprecedented in the past millennium (lbid.).

Figure 26. Palmer Hydrological Drought Indices 2000-2019 (NIDIS)

As a result of increasing temperatures, a decreasing proportion of precipitation falls as snow, resulting in
more runoff from rainfall during the winter and a shallower snowpack that melts more rapidly (Stewart
2009). A combination of reduced seasonal snow accumulation and earlier streamflow timing
significantly reduces surface water storage capacity and increases the risk for winter and spring floods,
which may require additional and taller dams and alterations hydropower generation flow regimes
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(Cayan et al. 2005, Knowles et al. 2006, Stewart 2009). The reduction in snowmelt volume is expected to
impact the northern Sierra (Feather, Yuba, and American River watersheds) to a greater extent than the
southern portion (Young et al. 2009). The earlier shift in peak snowmelt timing is predicted to exceed
four to six weeks across the entire Sierra Nevada, depending on the amount of warming that occurs this
century (lbid.). In addition, the snow water equivalent is predicted to significantly decline by 2070-2099
over the 1961-1990 average in the Trinity, Sacramento, and San Joaquin drainages from -32% to -79%,
and effectively no snow is expected to fall below 3,280 ft in the high emissions/sensitive model (Cayan
et al. 2008).

The earlier shift of snowmelt and lower water content will result in lower summer flows, which will
intensify the competition for water among residential, agricultural, industrial, and environmental needs
(Field et al. 1999, Cook et al. 2015). In unregulated systems, as long as water is present through late
summer, an earlier hydrograph recession that triggers Foothill Yellow-legged Frog breeding could result
in a longer time to grow larger prior to metamorphosis, which is expected to improve survival (Yarnell et
al. 2010, Kupferberg 2011b). However, if duration from peak to base flow shortens, it can result in
increased sedimentation and reduced habitat complexity in addition to stranding (Yarnell et al. 2010).

Fire frequency relates to temperature, fuel loads, and fuel moisture (CCSP 2008). Therefore, increasing
periods of drought combined with extreme heat and low humidity that stress or kill trees and other
vegetation create ideal conditions for wildland fires (lbid). Not surprisingly, the area burned by wildland
fires over the western U.S. increased since 1950 but rose rapidly in the mid-1980s (Westerling et al.
2006, OEHHA 2018). As temperatures warmed and snow melted earlier, large-wildfire frequency and
duration increased, and wildfire seasons lengthened (Westerling et al. 2006, OEHHA 2018). With
increased fire frequency comes the heightened risk of landslides and extended periods of habitat
unsuitability.

In California, latitude is inversely correlated with temperature and annual area burned, but the climate-
fire relationship is substantially different across the state, and future wildfire regimes are difficult to
predict (Keeley and Syphard 2016). For example, the relationship between spring and summer
temperature and area burned in the Sierra Nevada is highly significant but not in southern California
(Ibid.). Climate has a greater influence on fire regimes in mesic environments than arid, and the most
influential climatological factor (e.g., precipitation, temperature, season, or their interactions) shifts
over time (lbid.). Nine of the 10 largest fires in California since 1932 have occurred in the past 20 years,
four within the past two years (Figure 27; CAL FIRE 2019). However, it is possible this trend will not
continue; climate- and wildfire-induced changes in vegetation could reduce wildfire severity in the
future (Parks et al. 2016).

Wildfires themselves can accelerate the effects of climate change. Wildfires emit short-lived climate
pollutants like black carbon (soot) and methane that are tens to thousands of times greater than carbon
dioxide (the main focus of greenhouse gas reduction) in terms of warming effect and are responsible for
40% or more of global warming to date (CNRA 2016). Healthy forests can sequester large amounts of
carbon from the atmosphere, but recently carbon emissions from wildfires have exceeded their uptake
by vegetation in California (Ackerly et al. 2018).
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Figure 27. Fire history (1990-2018) and proportion of watershed burned (2010-2018) in California (CAL FIRE, NHD)
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With increased variability and changes in precipitation type, magnitude, and timing comes more variable
and extreme stream flows (Mallakpour et al. 2018). Models for stream flow in California project higher
high flows, lower low flows, wetter rainy seasons, and drier dry seasons (lbid.). The projected water
cycle extremes are related to strengthening El Nifio and La Nifia events, and both severe flooding and
intense drought are predicted to increase by at least 50% by the end of the century (Yoon et al. 2015).
These changes increase the likelihood of Foothill Yellow-legged Frog egg mass and tadpole scouring and
stranding. However, the severity of these phenomena will vary because an area’s underlying geology
and lithology affect subsurface water storage capacity, which influences base flows and the degree to
which these more frequent extreme weather events will impact Foothill Yellow-legged Frogs (S.
Kupferberg pers. comm. 2019). For instance, springs can provide persistent water and a buffer against
some drought effects, and areas with low subsurface storage capacity are less affected by changes in
rainfall (Hahm et al. 2019, S. Kupferberg pers. comm. 2019).

A species’ vulnerability to climate change is a function of its sensitivity to climate change effects, its
exposure to them, and its ability to adapt its behaviors to survive with them (Dawson et al. 2011).
Myriad examples exist of species shifting their geographical distribution toward the poles and higher
elevations as well as changing their growth and reproduction with increases in temperature over time
(Parmesan and Yohe 2003, Moritz et al. 2008). However, in many places, fragmentation of suitable
habitat by anthropogenic barriers (e.g., urbanization, agriculture, and reservoirs) limits a species’ ability
to shift its range (Pounds et al. 2007). The proportion of sites historically occupied by Foothill Yellow-
legged Frogs that are now extirpated increases significantly on a north-to-south latitudinal gradient and
at drier sites within California, suggesting climate change may contribute to the spatial pattern of the
species’ declines (Davidson et al. 2002).

An analysis of the climate change sensitivity of 195 species of plants and animals in northwestern North
America revealed that, as a group, amphibians and reptiles were estimated to be the most sensitive
(Case et al. 2015). Nevertheless, examples exist of amphibians adjusting their breeding behaviors (e.g.,
calling and migrating to breeding sites) to occur earlier in the year as global warming increases (Beebee
1995, Gibbs and Breisch 2001). Because of the rapid change in temperature, Beebee (1995) posits these
are examples of behavioral and physiological plasticity rather than natural selection. However, for
species with short generation times or in areas less affected by climate change, populations may be able
to undergo evolutionary adaptation to the changing local environmental conditions (Hoffman and Sgro
2011).

As previously described in the Seasonal Activity and Movements section, Foothill Yellow-legged Frog
breeding is closely tied to water temperature, flow, and stage, and the species already adjusts its timing
of oviposition by as much as two months in the same location during different water years, so the
species may have enough inherent flexibility to reduce their vulnerability to predicted climate changes.
The species appears fairly resilient to drought, fire, and flooding, at least in some circumstances. For
example, after the 2012-2016 drought, the Loma Fire in late 2016, and severe winter flooding and
landslides in 2016 and 2017, Foothill Yellow-legged Frog adults and metamorphs, as well as aquatic
insects and rainbow trout, were abundant throughout Upper Llagas Creek in fall of 2017, and the
substrate consisted of generally clean gravels and cobbles with only a slight silt coating in some pools (J.
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Smith pers. comm. 2017). The frogs and fish likely took refuge in a spring-fed pool, and the heavy rains
scoured the fine sediments that eroded downstream (lbid.). These refugia from the effects of climate
change reduce the species’ exposure, thereby reducing their vulnerability (Case et al. 2015).

Climate change models that evaluate the Foothill Yellow-legged Frog’s susceptibility from a species and
habitat perspective yield mixed results. An investigation into the possible effects of climate on
California’s native amphibians and reptiles used ecological niche models, future climate scenarios, and
general circulation models to predict species-specific climatic suitability in 2050 (Wright et al. 2013). The
results suggested approximately 90-100% of localities currently occupied by Foothill Yellow-legged Frogs
are expected to remain climatically suitable in that time, and the proportion of currently suitable
localities predicted to change ranges from -20% to 20% (Ibid.). However, a second study, performed by
the same research team using a subset of these models, found that 66.4% of currently occupied cells will
experience reduced environmental suitability in 2050 (Warren et al. 2014). This analysis included 90
species of native California mammals, birds, reptiles, and amphibians. For context, over half of the taxa
were predicted to experience >80% reductions, a consistent pattern reflected across taxonomic groups
(Ibid.). Similarly, a third examination, using comparable methods but focusing on the Plumas National
Forest (primarily Plumas County with portions of Butte and Sierra counties), found that most of the area
will be of the lowest climatic suitability (least and low, in this study) for Foothill Yellow-legged Frogs by
2070 and that each future climate scenario was significantly different from the current model (Bedwell
2018).

A fourth analysis investigated the long-term risk of climate change by modeling the relative
environmental stress a vegetative community would undergo in 2099 given different climate and
greenhouse gas emission scenarios (Thorne et al. 2016). This model does not incorporate any Foothill
Yellow-legged Frog-specific data; it strictly projects climatic stress levels vegetative communities would
experience within the species’ range boundaries (lbid.). Unsurprisingly, higher emissions scenarios
resulted in a greater proportion of habitat undergoing climatic stress (Figure 28). Perhaps
counterintuitively, the warm and wet scenario resulted in a greater amount of stress than the hot and
dry scenario. When high emissions and warm and wet changes are combined, a much greater
proportion of the vegetation communities will experience “non-analog” conditions, those outside of the
range of conditions currently known in California (lbid.).

4.14 Habitat Restoration and Species Surveys

Potential conflicts between managing riverine habitat below dams for both cold water adapted
salmonids and Foothill Yellow-legged Frogs was discussed previously. In addition to problems with
temperatures and pulse flows, some stream restoration projects aimed at physically creating or
improving salmonid habitat can also adversely affect the frogs. For example, boulder deflectors were
placed in Hurdygurdy Creek (Del Norte County) to create juvenile steelhead rearing habitat; deflectors
change broad, shallow, low-velocity reaches into narrower, deeper, faster reaches preferred by the fish
(Fuller and Lind 1992). Foothill Yellow-legged Frogs were documented using the restoration reach as
breeding habitat annually prior to placement of the boulders, but no breeding was detected in the
following three years, suggesting this project eliminated the conditions the frogs require (lbid.). At
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Figure 28. Vegetative community exposure to climate change in 2099 based on Thorne et al. (2016)
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another location, a fish passage structure to facilitate salmonid migration above the Alameda Creek
Diversion Dam was recently constructed on a Foothill Yellow-legged Frog lek site (M. Grefsrud pers.
comm. 2019). The structure blocks a migratory pathway between overwintering habitat in hillside
springs and seeps and the creek and creates a potential trap for frogs that fall into the structure (S.
Kupferberg pers. comm. 2019). Use of rotenone to eradicate non-native fish as part of a habitat
restoration project is rare, but if it is applied in streams occupied by Foothill Yellow-legged Frogs, it can
kill tadpoles but is unlikely to impact post-metamorphic frogs (Fontenot et al. 1994). Metamorphosing
tadpoles may be able to stay close enough to the surface to breathe air and survive but may display
lethargy and experience increased susceptibility to predation (lbid.).

Commonly when riparian vegetation is removed, regulatory agencies require a greater amount to be
planted as mitigation to offset the temporal loss of habitat. This practice can have adverse impacts on
habitat suitability for Foothill Yellow-legged Frogs. It is especially problematic where flood suppression
by dams has resulted in encroachment into the active channel by riparian trees whose roots bind
sediment and steepen the bank slopes (S. Kupferberg pers. comm. 2019). Foothill Yellow-legged Frogs

have been observed moving into areas where trees were recently removed, and they are known to
avoid heavily shaded areas (Lind et al. 1996, Welsh and Hodgson 2011, M. Grefsrud pers. comm. 2019).

Biologists and other stream researchers can inadvertently harm Foothill Yellow-legged Frogs. When
working in Foothill Yellow-legged Frog habitat, in-stream surveyors can trample egg masses or larvae if
they are not careful, and those rock-hopping on shore can unknowingly crush post-metamorphic stages
that often take cover under streamside rocks (S. Kupferberg pers. comm. 2019). One method for
sampling fish is electroshocking, which runs a current through the water that stuns the fish temporarily
allowing them to be captured. Post-metamorphic frogs are unlikely to be killed by electroshocking;
however, at high frequencies (60 Hz), they may experience some difficulty with muscle coordination for
a few days (Allen and Riley 2012). This could increase their risk of predation. At 30 Hz, there were no
differences between frogs that were shocked and controls (Ibid.). Tadpoles are more similar to fish in
tail musculature and spinal structure and are at higher risk of injuries; however, researchers who
reported observing stunned tadpoles noted they appeared to recover completely within several seconds
(Ibid.). Adverse effects to Foothill Yellow-legged Frogs from electrofishing may only happen at
frequencies higher than those typically used for fish sampling (Ibid.).

4.15 Small Population Sizes

Small populations are at greater risk of extirpation, primarily because the effects of demographic,
environmental, and genetic stochasticity are disproportionately greater than they are on large
populations (Lande and Shannon 1996, Palstra and Ruzzante 2008). Consequently, any of the threats
previously discussed will likely have an even greater adverse impact on small populations of Foothill
Yellow-legged Frogs. This risk of extinction from genetic stochasticity is amplified when connectivity
between the small populations, and thus gene flow, is impeded (Fahrig and Merriam 1985, Taylor et al.
1993, Lande and Shannon 1996, Palstra and Ruzzante 2008). Genetic diversity provides capacity to
evolve in response to environmental changes, and the “rescue effect” of gene flow is important in
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minimizing probability of local extinction (Lande and Shannon 1996, Williams et al. 2008, Eriksson et al.
2014). However, the rescue effect is diminished in conditions of high local environmental stochasticity of
recruitment or survival (Eriksson et al. 2014). In addition, populations living near their physiological
limits and lacking adaptive capacity may not be able to evolve in response to rapid changes (Hoffmann
and Sgro 2011). Furthermore, while pathogens or parasites rarely result in host extinction, they can
increase that likelihood in small populations by driving the host populations below a critically low
threshold, beneath which demographic stochasticity can lead to extinction, even if they possess the
requisite genetic diversity to adapt to a changed environment (Gomulkiewicz and Holt 1995, Adams et
al. 2017b).

A Foothill Yellow-legged Frog PVA revealed that, even with no dam effects considered (e.g., slower
growth and increased egg and tadpole mortality), populations occurring along a hypothetical 6.2 mi
reach were four times more likely to go extinct within 30 years when using the starting average density
of adult females in regulated rivers (2.9/mi) compared to the starting average density of adult females
from unregulated rivers (20/mi) (Kupferberg et al. 2009c). When the density of females in sparse
populations was used (1.3/mi), the 30-year risk of extinction increased 13-fold (Ibid.). With dam effects,
a number of the risk factors above contribute to the additional probability of local extinction such as
living near their lower thermal tolerance and reduced recruitment and survival from scouring and
stranding flows, poor food quality, and increased predation and competition (Kupferberg 19973;
Hoffmann and Sgro 2011; Kupferberg et al. 2011a,b; Kupferberg et al. 2012; Eriksson et al. 2014). These
factors act synergistically, contributing in part to the small size, high divergence, and low genetic
diversity exhibited by many Foothill Yellow-legged Frog populations located in highly regulated
watersheds (Kupferberg et al. 2012, Peek 2018).

5.0 EXISTING MANAGEMENT

5.1 Land Ownership within the California Range

Using the Department’s Foothill Yellow-legged Frog presumed historical range boundary (Figure 1) and
the California Protected Areas Database (CPAD), a GIS dataset of lands that are owned in fee title and
protected for open space purposes by over 1,000 public agencies or non-profit organizations, the total
area of the species’ range in California comprises 33,656,857 ac (CPAD 2019, CWHR 2019).
Approximately 37% is owned by federal agencies, 80% of which (10,060,100 ac) is managed by the
Forest Service (Figure 29). Department of Fish and Wildlife-managed lands, State Parks, and other State
agency-managed lands constitute around 2.6% of the range. The remainder of the range includes <1%
Tribal lands, 2.3% other conserved lands (e.g., local and regional parks), and 57% private and
government-managed lands that are not protected for open space purposes. It is important to note that
even if included in the CPAD, a property’s management does not necessarily benefit Foothill Yellow-
legged Frogs. For example, the primary focus of many parks is to provide various types of recreation,
which as previously described can have significantly adverse impacts on the species, and most BLM and
Forest Service land is managed for multiple uses (e.g., timber harvest, mining, grazing, recreation).
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Figure 29. Conserved, Tribal, and other lands within the estimated historical range of Foothill Yellow-
legged Frogs in California (BLM, CMD, CPAD, CWHR, DOD)
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However, in some cases, changes in management to conserve the species may be easier to undertake on
publicly-managed conserved lands than on private lands or public lands not classified as conserved.

5.2 Statewide Laws

The laws and regulations governing land use within the Foothill Yellow-legged Frog’s range vary by
ownership. Several state and federal environmental laws apply to activities undertaken in California that
may provide some level of protection for Foothill Yellow-legged Frogs and their habitat. The following is
not an exhaustive list.

5.2.1 National Environmental Policy Act and California Environmental Quality Act

Most federal land management actions must undergo National Environmental Policy Act of 1969 (NEPA,;
42 U.S.C. § 4321, et seq.) analysis. NEPA requires federal agencies to document, consider alternatives,
and disclose to the public the impacts of major federal actions and decisions that may significantly
impact the environment. As a BLM and Forest Service Sensitive Species, impacts to Foothill Yellow-
legged Frogs are considered during NEPA analysis; however, the law has no requirement to minimize or
mitigate adverse effects.

The California Environmental Quality Act (CEQA) is similar to NEPA; it requires state and local agencies
to identify, analyze, and consider alternatives, and to publicly disclose environmental impacts from
projects over which they have discretionary authority (Pub. Resources Code § 21000 et seq.). CEQA
differs substantially from NEPA in requiring mitigation for significant adverse effects to a less than
significant level unless overriding considerations are documented. CEQA requires an agency find that
projects may have a significant effect on the environment if they have the potential to substantially
reduce the habitat, decrease the number, or restrict the range of any rare, threatened, or endangered
species (Cal. Code Regs., tit. 14, §§ 15065(a)(1), 15380.). CEQA establishes a duty for public agencies to

avoid or minimize such significant effects where feasible (Cal. Code regs., tit. 14, § 15021). Impacts to
Foothill Yellow-legged Frogs, as an SSC, should be identified, evaluated, disclosed, and mitigated or
justified under the Biological Resources section of an environmental document prepared pursuant to
CEQA. However, a lead agency is not required to make a mandatory finding of significance conclusion for
a project unless it determines on a project-specific basis that the species meets the CEQA criteria for
rare, threatened, or endangered.

5.2.2 Clean Water Act and Porter-Cologne Water Quality Control Act

The Clean Water Act originated in 1948 as the Federal Water Pollution Control Act of 1948. It was
heavily amended in 1972 and became known as the Clean Water Act (CWA). The purpose of the CWA
was to establish regulations for the discharge of pollutants into waters of the United States and
establish quality standards for surface waters. Section 404 of the CWA forbids the discharge of dredged
or fill material into waters and wetlands without a permit from the ACOE. The CWA also requires an
alternatives analysis, and the ACOE is directed to issue their permit for the least environmentally
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damaging practicable alternative. The definition of waters of the United States has changed substantially
over time based on Supreme Court decisions and agency rule changes.

The Porter-Cologne Water Quality Act was established by the State in 1969 and is similar to the CWA in
that it establishes water quality standards and regulates discharge of pollutants into state waters, but it
also administers water rights, which regulate water diversions and extractions. The SWRCB and nine
Regional Water Boards share responsibility for implementation and enforcement of Porter-Cologne as
well as the CWA’s National Pollutant Discharge Elimination System permitting.

5.2.3  Federal and California Wild and Scenic Rivers Acts

In 1968, the U.S. Congress passed the federal Wild and Scenic Rivers Act (WSRA) (16 U.S.C. § 1271, et
seq.) which created the National Wild and Scenic River System. The WSRA requires the federal
government to preserve certain rivers with outstanding natural, cultural, and recreational values in a
free-flowing condition for the enjoyment of present and future generations. The WSRA prohibits the
federal government from building, licensing, funding or otherwise aiding in the building of dams or other
project works on rivers or segments of designated rivers. The WSRA does not give the federal
government control of private property including development along protected rivers.

California’s Wild and Scenic Rivers Act was enacted in 1972 so rivers that “possess extraordinary scenic,
recreational, fishery, or wildlife values shall be preserved in their free-flowing state, together with their
immediate environments, for the benefit and enjoyment of the people of the state.” (Pub. Res. Code, §
5093.50). Designated waterways are codified in Public Resources Code sections 5093.50-5093.70. In
1981, most of California’s designated Wild and Scenic Rivers were adopted into the federal system.
Currently in California, 2,000 mi of 23 rivers are protected by the WSRA, most of which are located in
the northwest. Foothill Yellow-legged Frogs have been observed in 11 of the 17 designated rivers within
their range (CNDDB 2019).

5.2.4 Lake and Streambed Alteration Agreements

Fish and Game Code Section 1602 requires entities to notify the Department of activities that “divert or
obstruct the natural flow of, or substantially change or use any material from the bed, channel, or bank
of any river, stream, or lake, or deposit or dispose of debris, waste, or other material containing
crumbled, flaked, or ground pavement where it may pass into any river, stream, or lake.” If the activity
may substantially adversely affect an existing fish and wildlife resource, the Department may enter into
a lake or streambed alteration agreement with the entity that includes reasonable measures necessary
to protect the fish or wildlife resource (Fish & G. Code, §1602, subd. (a)(4)(B)). A lake or stream
alteration agreement does not authorize take of species listed as candidates, threatened, or endangered
under CESA (see Protection Afforded by Listing for CESA compliance requirements).

5.2.5 Medicinal and Adult-Use Cannabis Regulation and Safety Act

The commercial cannabis cultivation industry is unique in that any entity applying for an annual cannabis
cultivation license from California Department of Food and Agriculture (CDFA) must include “a copy of
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any final lake or streambed alteration agreement...or written verification from the California
Department of Fish and Wildlife that a lake or streambed alteration agreement is not required” with
their license application (Cal. Code Regs., tit. 3, § 8102, subd. (v)). The SWRCB also enforces the laws
related to waste discharge and water diversions associated with cannabis cultivation (Cal. Code Regs.,
tit. 3, § 8102, subd. (p)).

5.2.6 Forest Practice Act

The Forest Practice Act was originally enacted in 1973 to ensure that logging in California is undertaken
in a manner that will also preserve and protect the State’s fish, wildlife, forests, and streams. This law
and the regulations adopted by the California Board of Forestry and Fire Protection pursuant to it are
collectively referred to as the Forest Practice Rules. The Forest Practice Rules implement the provisions
of the Forest Practice Act in a manner consistent with other laws, including CEQA, Porter-Cologne, CESA,
and the Timberland Productivity Act of 1982. The California Department of Forestry and Fire Protection
enforces these laws and regulations governing logging on private land.

5.2.7 Federal Power Act

The Federal Power Act and its major amendments are implemented and enforced by FERC and require
licenses for dams operated to generate hydropower. One of the major amendments of the Federal
Power Act required that these licenses “shall include conditions for the protection, mitigation and
enhancement of fish and wildlife including related spawning grounds and habitat” (ECPA 1986).
Hydropower licenses granted by FERC are usually valid for 30-50 years. If a licensee wants to renew their
license, it must file a Notice of Intent and a pre-application document five years before the license
expires to provide time for public scoping, any potentially new studies necessary to analyze project
impacts and alternatives, and preparation of environmental documents. The applicant must officially
apply for the new license at least two years before the current license expires.

As a federal agency, FERC must comply with federal environmental laws prior to issuing a new license or
relicensing an existing hydropower project, which includes NEPA and ESA. As a result of environmental
compliance or settlement agreements formed during the relicensing process, some operations have
been modified and habitat restored to protect fish and wildlife. For example, the Lewiston Dam
relicensing resulted in establishment of the Trinity River Restoration Program, which takes an
ecosystem-approach to studying dam effects and protecting and restoring fish and wildlife populations
downstream of the dam (Snover and Adams 2016). Similarly, relicensing of the Rock Creek-Cresta
Project on the North Fork Feather River resulted in establishment of a multi-stakeholder Ecological
Resources Committee (ERC). As a result of the ERC's studies and recommendations, pulse flows for
whitewater boating were suspended for several years following declines of Foothill Yellow-legged Frogs,
and the ERC is currently working toward augmenting the population in an attempt to increase
abundance to a viable level.
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5.3 Administrative and Regional Plans
5.3.1 Forest Plans
NORTHWEST FOREST PLAN

In 1994, BLM and the Forest Service adopted the Northwest Forest Plan to guide the management of
over 37,500 mi? of federal lands in portions of northwestern California, Oregon, and Washington. The
Northwest Forest Plan created an extensive network of forest reserves including Riparian Reserves.
Riparian Reserves apply to all land designations to protect riparian dependent resources. With the
exception of silvicultural activities consistent with Aquatic Conservation Strategy objectives, timber
harvest is not permitted within Riparian Reserves, which can vary in width from 100 to 300 ft on either
side of streams, depending on the classification of the stream or waterbody (USDA FS and BLM 1994).
Fuel treatment and fire suppression strategies and practices implemented within these areas are
designed to minimize disturbance.

SIERRA NEVADA FOREST PLAN

Land and Resource Management Plans for forests in the Sierra Nevada were changed in 2001 by the
Sierra Nevada Forest Plan Amendment and subsequently adjusted through a supplemental
Environmental Impact Statement and Record of Decision in 2004, referred to as the Sierra Nevada
Framework (USDA FS 2004). This established an Aquatic Management Strategy with goals including
maintenance and restoration of habitat to support viable populations of riparian-dependent species;
spatial and temporal connectivity for aquatic and riparian species within and between watersheds to
provide physically, chemically, and biologically unobstructed movement for their survival, migration, and
reproduction; instream flows sufficient to sustain desired conditions of riparian, aquatic, wetland, and
meadow habitats; the physical structure and condition of streambanks and shorelines to minimize
erosion and sustain desired habitat diversity; and prevention of new introductions of invasive species
and reduction of invasive species impacts that adversely affect the viability of native species. The Sierra
Nevada Framework also includes Riparian Conservation Objectives and associated standards and
guidelines specific to aquatic-dependent species, including the Foothill Yellow-legged Frog.

5.3.2 Resource Management Plans

Sequoia, Kings Canyon, and Yosemite National Parks fall within the historical range of the Foothill
Yellow-legged Frog, but the species has been extirpated from these areas. The guiding principles for
managing biological resources on National Park Service lands include maintenance of animal populations
native to park ecosystems (Hayes et al. 2016). They also commit the agency to work with other land
managers on regional scientific and planning efforts and maintenance or reintroduction of native
species to the parks including conserving Foothill Yellow-legged Frogs in the Sierra Nevada (USDI NPS
1999 as cited in Hayes et al. 2016). A Sequoia and Kings Canyon National Parks Resource Management
Plan does not include specific management goals for Foothill Yellow-legged Frogs, but it does include a
discussion of the factors leading to the species’ decline and measures to restore the integrity of aquatic
ecosystems (lbid.). The Yosemite National Park Resource Management Plan includes a goal of restoring
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Foothill Yellow-legged Frogs to the Upper Tuolumne River below Hetch Hetchy Reservoir (USDI NPS
2003 as cited in Hayes et al. 2016).

5.3.3  FERC Licenses

Dozens of hydropower dams have been relicensed in California since 1999, and several are in the
process of relicensing (FERC 2019). In addition to following the Federal Power Act and other applicable
federal laws, Porter-Cologne Water Quality Act requires non-federal dam operators to obtain a Water
Quality Certification (WQC) from the SWRCB. Before it can issue the WQC, the SWRCB must consult with
the Department regarding the needs of fish and wildlife. Consequently, SWRCB includes conditions in
the WQC that seek to minimize adverse effects to native species, and Foothill Yellow-legged Frogs have
received some special considerations due to their sensitivity to dam operations during these licensing
processes. As discussed above, the typical outcome is formation of an ERC-type group to implement the
environmental compliance requirements and recommend changes to flow management to reduce
impacts. The degree to which these considerations and modifications to dam operations results in its
desired effect to protect healthy Foothill Yellow-legged Frog populations varies by site, but the myriad
impacts from dams are difficult to overcome, and genetic evidence suggests populations in these highly
regulated watersheds are fragmented and losing diversity (Peek 2018, S. Kupferberg pers. comm. 2019).

Foothill Yellow-legged Frog-specific requirements in license agreements fall into three general
categories: data collection, modified flow regimes, and standard best management practices. Brief
examples of each are described.

DATA COLLECTION

When little is known about the impacts of different flows and temperatures on Foothill Yellow-legged
Frog occupancy and breeding success, data are collected and analyzed to inform recommendations for
future modifications to operations such as temperature trigger thresholds. These surveys include
locating egg masses and tadpoles, monitoring temperatures and flows, and recording their fate (e.g.,
successful development and metamorphosis, displacement, desiccation) during different flow
operations and different water years. Examples of licenses with these conditions include the Lassen
Lodge Project (FERC 2018), Rock Creek-Cresta Project (FERC 2009a), and El Dorado Project (EID 2007).

MODIFIED FLOW REGIMES

When enough data exist to understand the effect of different operations on Foothill Yellow-legged Frog
occupancy and success, license conditions may include required minimum seasonal instream flows,
specific thermal regimes, gradual ramping rates to reduce the likelihood of early life stage scour or
stranding, freshet releases (winter/spring flooding simulation) to maintain riparian processes, and
cancellation or prohibition of recreational pulse flows during the breeding season. Examples of licenses
with these conditions include the Poe Hydroelectric Project (SWRCB 2017), Upper American Project
(FERC 2014), and Pit 3, 4, 5 Project (FERC 2007b).
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BEST MANAGEMENT PRACTICES

Efforts to reduce the impacts from maintenance activities and indirect operations include selective
herbicide and pesticide application, aquatic invasive species monitoring and control, erosion control,
and riparian buffers. Examples of licenses with these conditions include the South Feather Project
(SWRCB 2018), Spring Gap-Stanislaus Project (FERC 2009b), and the Chili Bar Hydroelectric Project on
the South Fork American River (FERC 2007a).

5.3.4  Habitat Conservation Plans and Natural Community Conservation Plans

Non-federal entities can obtain authorization for take of federally threatened and endangered species
incidental to otherwise lawful activities through development and implementation of a Habitat
Conservation Plan (HCP) pursuant to Section 10 of the ESA. The take authorization can extend to species
not currently listed under the ESA but which may become listed as threatened or endangered over the
term of the HCP, which is often 25-75 years. California’s companion law, the Natural Community
Conservation Planning Act of 1991, takes a broader approach than either CESA or ESA. A Natural
Community Conservation Plan (NCCP) identifies and provides for the protection of plants, animals, and
their habitats, while allowing compatible and appropriate economic activity. There are currently four
HCPs that include Foothill Yellow-legged Frogs as a covered species, two of which are also NCCPs.

HUMBOLDT REDWOOD (FORMERLY PACIFIC LUMBER) COMPANY

The Humboldt Redwood Company (HRC) HCP covers 211,700 ac of private Coast Redwood and Douglas-
fir forest in Humboldt County (HRC 2015). It is a 50-year HCP/incidental take permit (ITP) that was
executed in 1999, revised in 2015 as part of its adaptive management strategy, and expires on March 1,
2049. The HCP includes an Amphibian and Reptile Conservation Plan and an Aquatics Conservation Plan
with measures designed to sustain viable populations of Foothill Yellow-legged Frogs and other covered
aquatic herpetofauna. These conservation measures include prohibiting or limiting tree harvest within
Riparian Management Zones (RM2Z), controlling sediment by maintaining roads and hillsides, restricting
controlled burns to spring and fall in areas outside of the RMZ, conducting effectiveness monitoring
throughout the life of the HCP, and use the data collected to adapt monitoring and management plans
accordingly.

Watershed assessment surveys include observations of Foothill Yellow-legged Frogs and have
documented their widespread distribution on HRC lands with a pattern of fewer near the coast in the
fog belt and more inland (S. Chinnici pers. comm. 2017). The watersheds within the property are largely
unaffected by dam-altered flow regimes or non-native species, so aside from the operations described
under Timber Harvest above that are minimized to the extent feasible, the focus on suitable
temperatures and denser canopy cover for salmonids may reduce habitat suitability for Foothill Yellow-
legged Frogs over time (Ibid.).
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SAN JOAQUIN COUNTY MULTI-SPECIES HABITAT CONSERVATION AND OPEN SPACE PLAN

The San Joaquin County Multi-Species Habitat Conservation and Open Space Plan (SJMSCP) is a 50-year
HCP/ITP that was signed by the USFWS on November 14, 2000 (San Joaquin County 2000). The SIMSCP
covers almost all of San Joaquin County except federal lands, a few select projects, and some properties
with certain land uses, roughly 900,000 ac. At the time of execution, approximately 172 ac of habitat
within the SIMSCP area in the southwest portion of the county were considered occupied by Foothill
Yellow-legged Frogs with another 4,484 ac classified as potential habitat, but it appears the species had
been considered extirpated before then (Jennings and Hayes 1994, San Joaquin County 2000, Lind
2005). The HCP estimates around 8% of the combined modeled habitat would be converted to other
uses over the permit term, but the establishment of riparian preserves with buffers around Corral
Hollow Creek, where the species occurred historically, was expected to offset those impacts (San
Joaquin County 2000, SJCOG 2018). However, the HCP did not require surveys to determine if Foothill
Yellow-legged Frogs are benefiting from its conservation measures (M. Grefsrud pers. comm. 2019).

EAST CONTRA COSTA COUNTY HABITAT CONSERVATION PLAN/NATURAL COMMUNITY CONSERVATION PLAN

The East Contra Costa County Habitat Conservation Plan/Natural Community Conservation Plan (ECCC
HCP/NCCP) is a multi-jurisdictional 30-year plan adopted in 2007 that covers over 174,018 ac in eastern
Contra Costa County (Jones & Stokes 2006). The Foothill Yellow-legged Frog appears to be extirpated
from the ECCC HCP/NCCP area (CNDDB 2019). Nevertheless, suitable habitat was mapped, and impacts
were estimated at well under 1% of both breeding and migratory habitat (Jones & Stokes 2006). One of
the HCP/NCCP’s objectives is acquiring high-quality Foothill Yellow-legged Frog habitat that has been
identified along Marsh Creek (Ibid.). In 2017, the Viera North Peak 160 ac property was acquired that
possesses suitable habitat for Foothill Yellow-legged Frogs (ECCCHC 2018).

SANTA CLARA VALLEY HABITAT PLAN

The Santa Clara Valley Habitat Plan (SCVHP) is a 50-year HCP/NCCP covering over 519,506 ac in Santa
Clara County (ICF 2012). As previously mentioned, Foothill Yellow-legged Frogs appear to have been
extirpated from lower elevation sites, particularly below reservoirs in this area. Approximately 17% of
modeled Foothill Yellow-legged Frog habitat, measured linearly along streams, was already permanently
preserved, and the SCVHP seeks to increase that to 32%. The maximum allowable habitat loss is 7 mi
permanent loss and 2 mi temporary loss, while 104 mi of modeled habitat is slated for protection. By
mid-2018, 8% of impact area had been accrued and 3% of habitat protected (SCVHA 2019).

GREEN DIAMOND AQUATIC HABITAT CONSERVATION PLAN

Green Diamond Resources Company has an Aquatic Habitat Conservation Plan (AHCP) covering 400,000
ac of their land that is focused on cold water adapted species, but many of the conservation measures
are expected to benefit Foothill Yellow-legged Frogs as well (K. Hamm pers. comm. 2017). Examples
include slope stability and road management measures to reduce stream sedimentation from erosion
and landslides, and limiting water drafting during low flow periods with screens over the pumps to avoid
entraining animals (Ibid.). Although creating more open canopy areas and warmer water temperatures

89



Status Review of the Foothill Yellow-legged Frog in California
California Department of Fish and Wildlife—September 20, 2019

is not the goal of the AHCP, the areas that are suitable for Foothill Yellow-legged Frog breeding are likely
to remain that way because they are wide channels that receive sufficient sunlight (Ibid.).

6.0 SUMMARY OF LISTING FACTORS

CESA’s implementing regulations identify key factors relevant to the Department’s analyses and the Fish
and Game Commission’s decision on whether to list a species as threatened or endangered. A species
will be listed as endangered or threatened if the Commission determines that the species’ continued
existence is in serious danger or is threatened by any one or any combination of the following 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 (Cal. Code
Regs., tit. 14, § 670.1, subd. (i).

This section provides summaries of information from the foregoing sections of this status review,
arranged under each of the factors to be considered by the Commission in determining whether listing is
warranted.

6.1 Present or Threatened Modification or Destruction of Habitat

Most of the factors affecting the Foothill Yellow-legged Frog’s ability to survive and reproduce discussed
above involve habitat destruction or degradation. The most widespread, and potentially most
significant, threats are associated with dams and their flow regimes, particularly in areas where they are
concentrated and occur in a series along a river. Dams and the way they are operated can have up- and
downstream impacts to Foothill Yellow-legged Frogs. They can result in aseasonal or asynchronous
breeding cues, scouring and stranding of egg masses and tadpoles, reduction in quality and quantity of
breeding and rearing habitat, slower tadpole growth rate, barriers to gene flow among populations, and
establishment and spread of non-native species (Hayes et al. 2016). These impacts appear to be most
severe when the dam is operated for the generation of hydropower that use hydropeaking and pulse
flows (Kupferberg et al. 2009¢, Peek 2018). Foothill Yellow-legged Frog abundance below dams is an
average of five times lower than in unregulated rivers (Kupferberg et al. 2012). The number, height, and
distance upstream of dams in a watershed influenced whether Foothill Yellow-legged Frogs still occurred
at sites that were occupied in 1975 (lbid.). Water diversions for agricultural, industrial, and municipal
uses also reduce the availability and quality of Foothill Yellow-legged Frog habitat. Dams are
concentrated in the Bay Area, Sierra Nevada, and southern California (Figure 19), while hydropower
plants are densest in the northern and central Sierra Nevada (Figure 21).

With predicted increases in the human population, ambitious renewable energy targets, higher
temperatures, and more extreme and variable precipitation falling increasingly as rain rather than snow,
the need for more and taller dams and water diversions for hydropower generation, flood control, and
water storage and delivery is not expected to abate in the future. California voters approved Proposition
1, the Water Quality, Supply and Infrastructure Improvement Act of 2014, which dedicated $2.7 billion
to water storage projects (PPIC 2018). In 2018, the California Water Commission approved funding for
four new dams in California: expansion of Pacheco Reservoir (Santa Clara County), expansion of Los
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Vaqueros Reservoir (Contra Costa County), Temperance Flat Dam (new construction) on the San Joaquin
River (Fresno County), and the off-stream Sites Reservoir (new construction) diverting the Sacramento
River (Colusa County) (CWC 2019). No historical records of Foothill Yellow-legged Frogs from the Los
Vaqueros or Sites Reservoir areas exist in the CNDDB, and one historical (1950) collection is documented
from the Pacheco Reservoir area (CNDDB 2019). However, the proposed Temperance Flat Dam site is
downstream of one of the only known extant populations of Foothill Yellow-legged Frogs in the
East/Southern Sierra clade (lbid.).

The other widespread threat to Foothill Yellow-legged Frog habitat is climate change. While drought,
wildland fires, floods, and landslides are natural, and ostensibly necessary, disturbance events for
preservation of native biodiversity, climate change is expected to result in increased frequency and
severity of these events in ways that may exceed species’ abilities to adapt (Williams et al. 2008,
Hoffmann and Sgro 2011, Keely and Syphard 2016). These disturbance events, which can lead to local
extirpations, will occur across a landscape of mostly fragmented and small populations, so the likelihood
of natural recolonization will be highly impaired (S. Kupferberg pers. comm. 2019). Climatic changes in
flow regime can lead to increased competition, predation, and disease transmission as species become
concentrated in areas that remain wet into the late summer (Adams et al. 2017a, Kupferberg and
Catenazzi 2019). Loss of riparian vegetation from wildland fires can result in increased stream
temperatures or concentrations of nutrients and trace heavy metals that inhibit growth and survival
(Spencer and Hauer 1991, Megahan et al. 1995, Burton et al. 2016). Stream sedimentation from
landslides following fire or excessive precipitation can destroy or degrade breeding and rearing habitat
(Harvey and Lisle 1998, Olson and Davis 2009, Kupferberg et al. 2011b). At least some models predict
unprecedented dryness in the latter half of the century (Cook et al. 2015). The effects of climate change
will be realized across the Foothill Yellow-legged Frog’s range, and the severity of these effects will likely
differ in ways that are difficult to predict. However, the impacts from extended droughts will likely be
greatest in the areas that are naturally more arid, the lower elevations and latitudes of southern
California and the foothills surrounding the Central Valley (Figure 25), although some models suggest
the stress to vegetation communities may be relatively high in the North Coast (Figure 28).

While most future urbanization is predicted to occur in areas outside of the Foothill Yellow-legged Frog’s
range, it has already contributed to the loss and fragmentation of Foothill Yellow-legged Frog habitat in
California. In addition, the increased predation, wildland fires, introduced species, road mortality,
disease transmission, air and water pollution, and disturbance from recreation that can accompany
urbanization expand its impact far beyond its physical footprint (Davidson et al. 2002, Syphard et al.
2007, Cook et al. 2012, Bar-Massada et al. 2014). Within the Foothill Yellow-legged Frog’s historical
range, these effects appear most significant and extensive in terms of population extirpations in
southern California and the San Francisco Bay Area.

Several other activities have the potential to destroy or degrade Foothill Yellow-legged Frog habitat, but
they are less common across the range. They also tend to have relatively small areas of impact, although
they can be significant in those areas, particularly if populations are already small and declining. These
include impacts from mining, cannabis cultivation, vineyard expansion, overgrazing, timber harvest,
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recreation, and some stream habitat restoration projects (Harvey and Lisle 1998, Belsky et al. 1999,
Merelender 2000, Pilliod et al. 2003, Bauer et al. 2015, Kupferberg and Furey 2015).

6.2 Overexploitation

Foothill Yellow-legged Frogs are not threatened by overexploitation. There is no known pet trade for
Foothill Yellow-legged Frogs (Lind 2005). During the massive frog harvest that accompanied the Gold
Rush, some Foothill Yellow-legged Frogs were collected, but because they are relatively small and have
irritating skin secretions, there was much less of a market for them (Jennings and Hayes 1985). Within
these secretions is a peptide with antimicrobial activity that is particularly potent against Candida
albicans, a human pathogen that has been developing resistance to traditional antifungal agents (Conlon
et al. 2003). However, the peptide’s therapeutic potential is limited by its strong hemolytic activity
(destroys red blood cells), so further studies will focus on synthesizing analogs that can be used as
antifungals, and collection of significant numbers of Foothill Yellow-legged Frogs for lab cultures is not
expected (lbid.).

Like all native California amphibians, collection of Foothill Yellow-legged Frogs is unlawful without a
permit from the Department. They may only be collected for scientific, educational, or propagation
reasons through a Scientific Collecting Permit (Fish & G. Code § 1002 et seq.). The Department has the
discretion to limit or condition the number of individuals collected or handled to ensure no significant
adverse effects. Incidental harm from authorized activities on other aquatic species can be avoided or
minimized by the inclusion of special terms and conditions in permits.

6.3 Predation

Predation is a likely contributor to Foothill Yellow-legged Frog population declines where the habitat is
degraded by one or many other risk factors (Hayes and Jennings 1986). Predation by native gartersnakes
can be locally substantial; however, it may only have an appreciable population-level impact if the
availability of escape refugia is diminished. For example, when streams dry and only pools remain,
Foothill Yellow-legged Frogs are more vulnerable to predation by native and non-native species because
they are concentrated in a small area, often with little aquatic cover.

Several studies have demonstrated the synergistic impacts of predators and other stressors. Foothill
Yellow-legged Frogs, primarily as demonstrated through studies on tadpoles, are more susceptible to
predation when exposed to some agrochemicals, cold water, high velocities, excess sedimentation, and
even the presence of other species of predators (Harvey and Lisle 1998, Adams et al. 2003, Olson and
Davis 2009, Kupferberg et al. 2011b, Kerby and Sih 2015, Catenazzi and Kupferberg 2018). Foothill
Yellow-legged Frog tadpoles appear to be naive to chemical cues from some non-native predators; they
have not evolved those species-specific predator avoidance behaviors (Paoletti et al. 2011).
Furthermore, early life stages are often more sensitive to environmental stressors, making them more
vulnerable to predation, and Foothill Yellow-legged Frog population dynamics are highly sensitive to egg
and tadpole mortality (Kats and Ferrer 2003, Kupferberg et al. 2009c). Predation pressure is likely
positively associated with proximity to anthropogenic changes in the environment, so in more remote or
pristine places, it probably does not have a serious population-level impact.
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6.4 Competition

Intra- and interspecific competition in Foothill Yellow-legged Frogs has been documented. Intraspecific
male-to-male competition for females has been reported (Rombough and Hayes 2007, Wilcox and
Alvarez 2019). Observations include physical aggression and a non-random mating pattern in which
larger males were more often engaged in breeding (Rombough and Hayes 2007, Wheeler and Welsh
2008). A behavior resembling clutch-piracy, where a satellite male attempts to fertilize already laid eggs,
has also been documented (Rombough and Hayes 2007). These acts of competition play a role in
population genetics, but they likely do not result in serious physical injury or mortality. Intraspecific
competition among Foothill Yellow-legged Frog tadpoles was negligible (Kupferberg 1997a).

Interspecific competition appears to have a greater possibility of resulting in adverse impacts.
Kupferberg (1997a) did not observe a significant change in tadpole mortality for Foothill Yellow-legged
Frogs raised with Pacific Treefrogs compared to single-species controls. However, when reared together,
Foothill Yellow-legged Frog tadpoles lost mass, while Pacific Treefrog tadpoles increased mass (Kerby
and Sih 2015). As described previously under Introduced Species, Foothill Yellow-legged Frog tadpoles
experienced significantly higher mortality and smaller size at metamorphosis when raised with bullfrog
tadpoles (Kupferberg 1997a). The mechanism of these declines appeared to be exploitative competition
(as opposed to interference) through the reduction of available algal resources from bullfrog tadpole
grazing in the shared enclosures (lbid.).

The degree to which competition threatens Foothill Yellow-legged Frogs likely depends on the number
and density of non-native species in the area rather than intraspecific competition, and co-occurrence of
Foothill Yellow-legged Frog and bullfrog tadpoles may be somewhat rare since the latter tends to breed
in lentic (still water) environments (M. van Hattem pers. comm. 2019). Interspecific competition with
other native species may have some minor adverse consequences on fitness.

6.5 Disease

Currently, the only disease known to pose a serious risk to Foothill Yellow-legged Frogs is Bd. Until 2017,
the only published studies on the impact of Bd on Foothill Yellow-legged Frogs suggested it could reduce
growth and body condition but was not lethal (Davidson et al. 2007, Lowe 2009, Adams et al. 2017b).
However, two recent mass mortality events caused by chytridiomycosis proved they are susceptible to
lethal effects, at least under certain conditions like drought-related concentration and presence of
bullfrogs (Adams et al. 2017a, Kupferberg and Catenazzi 2019). Some evidence indicates disease may
have played a principal role in the disappearance of the species from southern California (Adams et al.
2017b). Bd is likely present in the environment throughout the Foothill Yellow-legged Frog’s range, and
with bullfrogs and treefrogs acting as carriers, it will remain a threat to the species; however, given the
dynamics of the two recent die-offs in the San Francisco Bay area, the probability of future outbreaks
may be greater in areas where the species is under additional stressors like drought and introduced
species (Adams et al. 2017a, Kupferberg and Catenazzi 2019). Therefore, as with predation, Foothill
Yellow-legged Frogs are less likely to experience the adverse impacts of diseases in more remote areas
with fewer anthropogenic changes to the environment.
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6.6 Other Natural Events or Human-Related Activities

Agrochemicals, particularly organophosphates that act as endocrine disruptors, can travel substantial
distances from the area of application through atmospheric drift and have been implicated in the
disappearance and declines of many species of amphibians in California including Foothill Yellow-legged
Frogs (LeNoir et al. 1999, Davidson 2004, Lind 2005, Olson and Davis 2009). Foothill Yellow-legged Frogs
appear to be significantly more sensitive to the adverse impacts of some pesticides than other native
species (Sparling and Fellers 2009, Kerby and Sih 2015). These include smaller body size, slower
development rate, increased time to metamorphosis, diminished immune response, and greater
vulnerability to predation and malformations (Kiesecker 2002, Hayes et al. 2006, Sparling and Fellers
2009, Kerby and Sih 2015). Some of the most dramatic declines experienced by ranids in California
occurred in the Sierra Nevada east of the San Joaquin Valley, where over half of the state’s total
pesticide usage occurs (Sparling et al. 2001).

Many Foothill Yellow-legged Frog populations are small, isolated from other populations, and possess
low genetic diversity (McCartney-Melstad et al. 2018, Peek 2018). Genetic diversity is important in
providing a population the capacity to evolve in response to environmental changes, and connectivity
among populations is important for gene exchange and in minimizing probability of local extinction
(Lande and Shannon 1996, Williams et al. 2008, Eriksson et al. 2014). Small populations are at much
greater risk of extirpation primarily through the disproportionate impact of demographic,
environmental, and genetic stochasticity than robust populations (Lande and Shannon 1996, Palstra and
Ruzzante 2008). Based on a Foothill Yellow-legged Frog PVA, populations in regulated rivers face a 4- to
13-fold greater extinction risk in 30 years than populations in unregulated rivers due to smaller
population sizes (Kupferberg et al. 2009c). The threat posed by small population sizes is significant and
the general pattern shows increases in severity from north to south; however, many sites, primarily in
the northern Sierra Nevada, in watersheds with large hydropower projects are also at high risk.

7.0 PROTECTION AFFORDED BY LISTING

It is the policy of the State to conserve, protect, restore and enhance any endangered or threatened
species and its habitat (Fish & G. Code, § 2052). The conservation, protection, and enhancement of
listed species and their habitat is of statewide concern (Fish & G. Code, § 2051(c)). “Take” is defined for
CESA purposes as hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill
(Fish & G. Code, § 86). The Fish and Game Code provides the Department with related authority to
authorize “take” of species listed as threatened or endangered under certain circumstances (see, e.g.,
Fish & G. Code, §§ 2081, 2081.1, 2086, & 2835).

If the Foothill Yellow-legged Frog is listed under CESA, impacts of take caused by activities authorized
through ITPs must be minimized and fully mitigated according to state standards (Fish & G. Code, §
2081, subd. (b)). These standards typically include protection of land in perpetuity with an easement,
development and implementation of a species-specific adaptive management plan, and funding through
an endowment to pay for long-term monitoring and maintenance to ensure the mitigation land meets
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performance criteria. Obtaining an ITP is voluntary. The Department cannot force compliance; however,
any person violating the take prohibition may be criminally and civilly liable under state law.

Additional protection of Foothill Yellow-legged Frogs following listing would be expected to occur
through state and local agency environmental review under CEQA. CEQA requires affected public
agencies to analyze and disclose project-related environmental effects, including potentially significant
impacts on rare, threatened, and endangered species. In common practice, potential impacts to listed
species are examined more closely in CEQA documents than potential impacts to unlisted species.
Where significant impacts are identified under CEQA, the Department expects project-specific
avoidance, minimization, and mitigation measures to benefit the species. State listing, in this respect,
and consultation with the Department during state and local agency environmental review under CEQA
would be expected to benefit the Foothill Yellow-legged Frog in terms of reducing impacts from
individual projects, which might otherwise occur absent listing.

For some species, CESA listing may prompt increased interagency coordination, particularly between the
National Marine Fisheries Service and the Department, and the likelihood that state and federal land
and resource management agencies will allocate funds toward protection and recovery actions. In the
case of the Foothill Yellow-legged Frog, some multi-agency efforts exist, often associated with FERC
license requirements, to improve habitat conditions and augment declining populations. The USFWS is
leading an effort to develop range-wide and regional Foothill Yellow-legged Frog conservation
strategies, and CESA listing may result in increased priority for limited conservation funds such as State
Wildlife Grants and funding opportunities connected to level of imperilment on the International Union
for Conservation of Nature’s Red List.

8.0 LISTING RECOMMENDATION

CESA directs the Department to prepare this report regarding the status of the Foothill Yellow-legged
Frog in California based upon the best scientific information available (Fish & G. Code, § 2074.6). CESA
also directs the Department based on its analysis to indicate in the status report whether the petitioned
action (i.e., listing as threatened) is warranted (Fish & G. Code, § 2074.6; Cal. Code Regs., tit. 14, § 670.1,
subd. (f)).

Under CESA, an endangered species is defined as “a native species or subspecies...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”
(Fish & G. Code, § 2062). A threatened species is defined as “a native species or subspecies...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 [CESA]”
(Fish and G. Code, § 2067).

The Legislature left to the Department and the Commission, which are responsible for providing the best
scientific information and for making listing decisions, respectively, the interpretation of what
constitutes a “species or subspecies” under CESA. (Cal. Forestry Assn. v. Cal. Fish and G. Com. (2007) 156
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Cal.App.4th 1535, 1548-49). Courts should give a “great deal of deference” to Commission listing
determinations supported by Department scientific expertise (Central Coast Forest Assn. v. Fish & G.
Com. (2018) 18 Cal. App. 5th 1191, 1198-99). The Commission’s authority to list necessarily includes
discretion to determine what constitutes a species or subspecies (/d. at p. 1237). The Commission’s
determination of which populations to list under CESA goes beyond genetics to questions of policy
(/bid.).

As described above, genetic divergence among populations and genetic diversity within those
populations are critical to species protection. Genetic divergence indicates the amount of time that
population lineages have been separated. Effective conservation strategies often identify the most
divergent clades in a group of lineages as key management units. While it can be difficult to determine
when populations within species have sufficiently differentiated to be considered separate species or
subspecies, the population-genetics approach using the fixation index Fsris the most widely used
summary measure of population divergence. The high divergence values calculated for Fsr for Foothill
Yellow-legged Frog suggest a long history of reproductive isolation for the six clades described. Further,
genetic diversity provides information on population health and indicates the extent to which
populations have the capacity to adapt to changing condition. Amphibians may be particularly
vulnerable to the effects of low genetic diversity. The levels of genetic diversity within the six Foothill
Yellow-legged Frog clades differed significantly, largely following a north-to-south pattern, and the
significant reductions in connectivity and genetic diversity over short evolutionary periods raises
concerns with respect to population viability and persistence.

A population of organisms considered distinct for conservation purposes based on scientific analysis of
the reproductive isolation and genetic differences between population groups is eligible for listing under
CESA (see Cal. Forestry Assn. v. Cal. Fish and G., supra, 156 Cal.App.4th 1535 [upholding the
Commission’s listing of two evolutionarily significant units of Coho Salmon]. The Department has
recognized that similar populations of a species can be grouped for efficient protection of bio- and
genetic diversity (/d. at p. 1546-47). Further, genetic structure and biodiversity in California populations
are important because they foster enhanced long-term stability (/d. at p. 1547). Diversity spreads risk
and supports redundancy in the case of catastrophes, provides a range of raw materials that allow
adaptation and persistence in the face of long-term environmental change, and leads to greater
abundance (/bid.). In consideration of the scientific information contained herein, the Department has
determined that each of the six Foothill Yellow-legged Frog genetic clades described in this status
report— Northwest/North Coast, Feather River, Northeast/Northern Sierra, East/Southern Sierra,
West/Central Coast, and Southwest/South Coast—qualify as a “species or subspecies” under CESA and
listing the Foothill Yellow-legged Frog by genetic clade is the prudent approach due to the disparate
degrees of imperilment among them. The Department, based on the best science, included areas where
the historical range is uncertain, but populations may be discovered within the defined clade boundaries
(Figure 6). The Department includes and makes the following recommendation in this status report as
submitted to the Commission in an advisory capacity based on the best available science.
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NORTHWEST/NORTH COAST: Not warranted at this time.

Clade-level Summary: This is the largest clade with the most robust populations (highest densities) and
the greatest genetic diversity. This area is the least densely populated by humans; contains relatively
few hydropower dams, particularly further north; and has the highest precipitation in the species’
California range. The species is still known to occur in most, if not all, historically occupied watersheds;
presumed extirpations are mainly concentrated in the southern portion of the clade around the heavily
urbanized San Francisco Bay area. The proliferation of cannabis cultivation, particularly illicit grows in
and around the Emerald Triangle, the apparent increase in severe wildland fires in the area, and
potential climate change effects are cause for concern, so the species should remain a Priority 1 SSC
here with continued monitoring for any change in its status.

FEATHER RIVER: Threatened.

Clade-level Summary: This is the smallest clade and has a high density of hydropower dams. It also
recently experienced one of the largest, most catastrophic wildfires in California history. Despite these
threats, Foothill Yellow-legged Frogs appear to continue to be relatively broadly distributed within the
clade, although with all the dams in the area, most populations are likely disconnected. The area is more
mesic and experienced less of a change in precipitation in the most recent drought than the clades south
of it. The clade is remarkable genetically and morphologically as it is the only area where Foothill Yellow-
legged Frogs and Sierra Nevada Yellow-legged Frogs overlap and can hybridize. The genetic variation
within the clade is greater than the other clades except for the Northwest/North Coast. Most of the area
within the clade’s boundaries is Forest Service-managed, and little urbanization pressure or known
extirpations exist in this area. Recent FERC licenses in this area require Foothill Yellow-legged Frog
specific conservation, which to date has included cancelling pulse flows, removing encroaching
vegetation, and translocating egg masses and in situ head-starting to augment a population that had
recently declined.

NORTHEAST/NORTHERN SIERRA: Threatened.

Clade-level Summary: The Northeast/Northern Sierra clade shares many of the same threats as the
Feather River clade (e.g., relatively small area with many hydropower dams). The area is also more
mesic and experienced less of a change in precipitation during the recent drought than more southern
clades. However, this pattern may not continue as some models suggest loss of snowmelt will be greater
in the northern Sierra Nevada, and one of the climate change exposure models suggests that a
comparatively large proportion of the lower elevations will experience climatic conditions not currently
known from the area (i.e., non-analog) by the end of the century. Recent surveys suggest the area
continues to support several populations of the species, some of which seem to remain robust, with a
fairly widespread distribution. However, genetic analyses from several watersheds suggest many of
these populations are isolated and diverging, particularly in regulated reaches with hydropeaking flows.
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EAST/SOUTHERN SIERRA: Endangered.

Clade-level Summary: Like the Southwest/South Coast clade, widespread extirpations in this area were
observed as early as the 1970s. Dams and introduced species were credited as causal factors in these
declines in distribution and abundance, and mining and disease may also have contributed. This area is
relatively arid, and drought effects appear greater here than in northern areas that exhibit both more
precipitation and a smaller difference between drought years and the historical average. There is a
relatively high number of hydropower generating dams in series along the major rivers in this clade and
at least one new proposed dam near one of the remaining populations. This area is also the most heavily
impacted by agrochemicals from the San Joaquin Valley.

WEST/CENTRAL COAST: Endangered.

Clade-level Summary: Foothill Yellow-legged Frogs appear to be extirpated from a relatively large
proportion of historically occupied sites within this clade, particularly in the heavily urbanized northern
portion around the San Francisco Bay. In the northern portion of the clade, nearly all the remaining
populations (which may be fewer than a dozen) are located above dams, which line the mountains
surrounding the Bay Area, and two are known to have undergone recent disease-associated die-offs.
These higher elevation sites are more often intermittent or ephemeral streams than the lower in the
watersheds. As a result, the more frequent and extreme droughts that have dried up large areas may
have contributed to recent declines. lllegal cannabis cultivation, historical mining effects, overgrazing,
and recreation likely contributed to declines and may continue to threaten remaining populations.

SOUTHWEST/SOUTH COAST: Endangered.

Clade-level Summary: The most extensive extirpations have occurred in this clade, and only two known
extant populations remain. Both are small with apparently low genetic diversity, making them especially
vulnerable to extirpation. This is also an area with a large human population, many dams, and naturally
arid, fire-prone environments, particularly in the southern portion of the clade. Introduced species are
widespread, and cannabis cultivation is rivaling the Emerald Triangle in some areas (e.g., Santa Barbara
County). Introduced species, expanded recreation, disease, and flooding appear to have contributed to
the widespread extirpations in southern California over 40 years ago.

9.0 MANAGEMENT RECOMMENDATIONS

The Department has evaluated existing management recommendations and available literature
applicable to the management and conservation of the Foothill Yellow-legged Frog to arrive at the
following recommendations. These recommendations, which represent the best available scientific
information, are largely derived from the Foothill Yellow-legged Frog Conservation Assessment, the
California Energy Commission’s Public Interest Energy Research Reports, the Recovery Plans of West
Coast Salmon and Steelhead, and the California Amphibian and Reptile Species of Special Concern
(Kupferberg et al. 2009b,c, 2011a; NMFS 2012, 2013, 2014, 2016; Hayes et al. 2016; Thomson et al.
2016).
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9.1 Conservation Strategies

Maintain current distribution and genetic diversity by protecting existing Foothill Yellow-legged Frog
populations and their habitats and providing opportunities for increased connectivity and gene flow.
Increase abundance to viable levels in populations at risk of extirpation due to small sizes, when
appropriate, through in situ or ex situ captive propagation and translocations. Use habitat suitability and
hydrodynamic habitat models to identify historically occupied sites that may currently support Foothill
Yellow-legged Frogs or could with minor habitat improvements or modified management. Investigate
the utility of using other amphibians as indicators of whether a site may be able to support Foothill
Yellow-legged Frogs like the presence of Pacific Treefrogs or newts (Taricha spp.). Re-establish
extirpated populations in suitable habitat through captive propagation and translocations. Prioritize
areas in the southern portions of the species’ range where extirpations and loss of diversity have been
the most severe.

If establishing reserves, prioritize areas containing high genetic variation in Foothill Yellow-legged Frogs
(and among various native species) and climatic gradients where selection varies over a small
geographical area. Environmental heterogeneity can provide a means of maintaining phenotypic
variability which increases the adaptive capacity of populations as conditions change. These reserves
should provide connectivity to other occupied areas to facilitate gene flow and allow for ongoing
selection to fire, drought, thermal stresses, and changing species interactions.

9.2 Research and Monitoring

Attempt to rediscover potentially remnant populations in areas where they are considered extirpated,
prioritizing the southern portions of the species’ range. Collect environmental DNA in addition to
conducting visual encounter surveys to improve detectability. Concurrently assess presence of threats
and habitat suitability to determine if future reintroductions may be possible. Collect genetic samples
from any Foothill Yellow-legged Frogs captured for use in landscape genomics analyses and possible
future captive propagation and translocation efforts. Attempt to better clarify clade boundaries where
there is uncertainty. Study whether small populations are at risk of inbreeding depression, whether
genetic rescue should be attempted, and if so, whether that results in hybrid vigor or outbreeding
depression.

Continue to evaluate how water operations affect Foothill Yellow-legged Frog population demographics.
Support and coordinate existing monitoring efforts and establish more long-term monitoring programs
in regulated and unregulated (reference) rivers across the species’ range, but particularly in areas like
the Sierra Nevada where most large hydropower dams in the species’ range are concentrated. Assess
whether the timing of pulse flows influences population dynamics, particularly whether early releases
have a disproportionately large adverse effect by eliminating the reproductive success of the largest,
most fecund females, who appear to breed earlier in the season. Investigate survival rates in poorly
understood life stages, such as tadpoles, young of the year, and juveniles. Determine the extent to
which pulse flows contribute to displacement and mortality of post-metamorphic life stages.
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Collect habitat variables that correlate with healthy populations to develop more site-specific habitat
suitability and hydrodynamic models. Investigate the upstream and downstream extent of populations
to document the conditions along the peripheries where marginal habitat becomes completely
unsuitable. Study the potential synergistic effect of increased flow velocity and decreased temperature
on tadpole fitness. Examine the relationship between changes in flow, breeding and rearing habitat
connectivity, and scouring and stranding to develop site-specific, benign ramping rates. Incorporate
these data and demographic data into future PVAs for use in establishing frog-friendly flow regimes in
future FERC relicensing or license amendment efforts and habitat restoration projects. Ensure long-term
funding for post-license restoration monitoring to evaluate attainment of expected results and for use in
adapting management strategies accordingly.

Evaluate the distribution of other threats such as cannabis cultivation, vineyard expansion, livestock
grazing, mining, timber harvest, and urbanization and roads in the Foothill Yellow-legged Frog’s range.
Study the short- and long-term effects of wildland fires and fire management strategies. Assess the
extent to which these potential threats pose a risk to Foothill Yellow-legged Frog persistence in both
regulated and unregulated systems.

Investigate how reach-level or short-distance habitat suitability and hydrodynamic models can be
extrapolated to a watershed level. Study habitat connectivity needs such as the proximity of breeding
sites and other suitable habitats along a waterway necessary to maintain gene flow and functioning
meta-population dynamics.

9.3 Habitat Restoration and Watershed Management

Remove or modify physical barriers like dams and poorly constructed culverts and bridges to improve
connectivity and natural stream processes. Remove anthropogenic features that support introduced
predators and competitors such as abandoned mine tailing ponds that support bullfrog breeding. Where
feasible, conduct active control and management efforts to decrease the abundance of bullfrogs, non-
native fish, and crayfish (where they are non-native). In managed rivers, manipulate stream flows to
negatively affect non-native species that are not adapted to a winter flood/summer drought flow
regime. Where appropriate, construct natural barriers (e.g., boulders, waterfalls) to prevent upstream
migration of crayfish and non-native fish.

Adopt a multi-species approach to channel restoration projects and managed flow regimes (thermal,
velocity, timing) and mimic the natural hydrograph to the greatest extent possible. When this is
impractical or infeasible, focus on minimizing adverse impacts by gradually ramping discharge up and
down, creating and maintaining gently sloping and sun-lit gravel bars and warm calm edgewater habitats
for tadpole rearing, and mixing hypolimnetic water (from the lower colder stratum in a reservoir) with
warmer surface water before release if necessary to ensure appropriate thermal conditions for
successful metamorphosis. Promote restoration and maintenance of habitat heterogeneity (different
depths, velocities, substrates, etc.) and connectivity to support all life stages and gene flow. Avoid
damaging Foothill Yellow-legged Frog breeding habitat when restoring habitat for other focal species
like listed anadromous salmonids.
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9.4 Regulatory Considerations and Best Management Practices

Develop range-wide minimum summer base flow requirements that protect Foothill Yellow-legged Frogs
and their habitat with appropriate provisions to address regional differences using new more
ecologically meaningful approaches such as percent-of-flow (or modified percent-of-flow) strategies for
watersheds (e.g., Yarnell et al. 2013, Mierau et al. 2018). Limit water diversions during the dry season
and construction of new in-stream dams by focusing on off-stream water storage strategies that are
managed to prevent establishment of non-native predators and competitors.

Ensure and improve protection of riparian systems. Require maintenance of appropriate riparian buffers
and canopy coverage (i.e., partly shaded) around occupied habitat or habitat that has been identified for
potential future reintroductions. Restrict instream work to dry periods where possible. Prohibit fording
in and around breeding habitat. Avoid working near streams after the first major rains in the fall when
Foothill Yellow-legged Frogs may be moving upslope toward tributaries and overwintering sites. Use a
0.125 inch mesh screen on water diversion pumps and limit the rate and amount of water diverted such
that depth and flow remain sufficient to support Foothill Yellow-legged Frogs of all life stages occupying
the immediate area and downstream. Install exclusion fencing, where appropriate, being mindful that
predators such as river otters may take advantage of the fencing to catch frogs (S. Kupferberg pers.
comm. 2019). If Foothill Yellow-legged Frog relocation is required, conduct this activity early in the
season because moving egg masses is easier than moving tadpoles.

Reduce habitat degradation from sedimentation, pesticides, herbicides, and other non-point source
waste discharges from adjacent land uses, including along tributaries of rivers and streams. Limit mining
to parts of rivers not used for oviposition, such as deeper pools or reaches with few tributaries, and at
times of year when frogs are more common in tributaries (i.e., fall and winter). Manage recreational
activities in or adjacent to Foothill Yellow-legged Frog habitat (e.g., OHV and hiking trails, camp sites,
boating ingress/egress, flows, and speeds) in a way that minimizes adverse impacts. Siting cannabis
grows in areas with better access to roads, gentler slopes, and ample water resources could significantly
reduce threats to the environment. Determine which, when, and where agrochemicals should be
restricted to reduce harm to Foothill Yellow-legged Frogs and other species. Ensure all new road
crossings and modifications to existing crossings (bridges, culverts, fills, and other crossings)
accommodate at least 100-year flood flows and associated bedload and debris.

9.5 Partnerships and Coordination

Establish collaborative partnerships with agencies, universities, and non-governmental organizations
working on salmon and steelhead recovery and stream restoration. Anadromous salmonids share many
of the same threats as Foothill Yellow-legged Frogs, and recovery actions such as barrier removal,
restoration of natural sediment transport processes, reduction in pollution, and eradication of non-
native predators should be planned and executed in a manner that benefits the frogs as well. Ensure
Integrated Regional Water Management Plans and fisheries restoration programs take Foothill Yellow-
legged Frog conservation into consideration during design, implementation, and maintenance.
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Encourage local governments to place conditions on new developments to minimize negative impacts
on riparian systems. Promote and implement initiatives and programs that improve water conservation
use efficiency, reduce greenhouse gas emissions, promote sustainable agriculture and smart urban
growth, and protect and restore riparian ecosystems. Shift reliance from on-stream storage to off-
stream storage, resolve frost protection issues (water withdrawals), and ensure necessary flows for all
life stages in all water years.

Establish a Department-coordinated staff and citizen scientist program to systematically monitor
occupied stream reaches across the species’ range.

9.6 Education and Enforcement

Support programs to provide educational outreach and local involvement in restoration and watershed
stewardship, such as Project Wild, Adopt a Watershed, school district environmental camps, and other
programs teaching the effects of human land and water use on Foothill Yellow-legged Frog survival.

Provide additional funding for increased law enforcement to reduce ecologically harmful stream
alterations and water pollution and to ensure adequate protection for Foothill Yellow-legged Frogs at
pumps and diversions. Identify and address illegal water diverters and out-of-compliance diverters,
seasons of diversion, off-stream reservoirs, well pumping, and bypass flows to protect Foothill Yellow-
legged Frogs. Prosecute violators accordingly. Provide additional environmental and enforcement staff
for oversight of permit and environmental document compliance (i.e., fulfilling commitments in NEPA
and CEQA documents to undertake activities to avoid, minimize, and mitigate adverse impacts; carrying
out mitigation requirements in HCPs, NCCPs, FERC licenses; etc.).

10.0 ECONOMIC CONSIDERATIONS

The Department is charged in an advisory capacity in the present context to provide a written report
and a related recommendation to the Commission based on the best scientific information available
regarding the status of Foothill Yellow-legged Frog in California. The Department is not required to
prepare an analysis of economic impacts (See Fish & G. Code, § 2074.6; Cal. Code Regs., tit. 14, § 670.1,
subd. (f)).
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