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Committee Meeting Overview September 2023 

Overview of California Fish and Game Commission Committee Meeting 

• Welcome to this meeting of the Wildlife Resources Committee. The committee is comprised 
of up to two commissioners who co-chair each meeting; members are assigned by the 
Commission annually. 

• Our goal today is informed discussion to guide future decision-making, and we need your 
cooperation to ensure a lively and comprehensive dialogue. 

• We are operating under the Bagley-Keene Open Meeting Act. However, it is important to 
note that the committee cannot take action independent of the full Commission; instead, the 
committee makes recommendations to the Commission at regularly scheduled meetings. 

• These proceedings are being recorded and may be posted to the Commission website or 
YouTube page for reference and archival purposes. 

• Items may be heard in any order pursuant to the determination of the committee chair or co-
chairs. 

• As a general rule, requests for regulation changes need to be directed to the Commission 
and submitted on petition form, FGC 1, titled “Petition to the California Fish and Game 
Commission for Regulation Change.” However, at the committee’s discretion, it may 
request that staff follow up on items of potential interest to the committee and possible 
recommendation to the Commission. 

• Committee meetings operate informally and provide an opportunity for everyone to 
contribute to the discussion about agenda items. If you wish to contribute to an agenda 
item, please follow these guidelines:  

1. Raise your hand and wait to be recognized by the chair or a co-chair.  

2. Please share your name and affiliation (if any). 

3. Time is limited; please be precise to give others time to speak. 

4. If several speakers have the same concerns or ideas to express, please appoint a 
group spokesperson.  

5. If speaking during the general public comment agenda item, the subject matter you 
present should not be related to any item on the current agenda (public comment on 
agenda items will be taken at the time the committee discusses that item).  

• Please note the nearest emergency exit for use in the unlikely event of an emergency.  

• For those joining us in the meeting room, restrooms are located ___________________. 
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Wildlife Resources Committee 

Committee Co-Chairs: Commissioner Zavaleta and Commissioner Anderson 
 

Meeting Agenda 
September 12, 2024; 8:30 a.m. 

In Person 

Natural Resources Headquarters Building 
715 P Street, Second Floor, Media Room 

Sacramento, CA 95814 

and 

Webinar and Phone 

To participate in the meeting, you may join via Zoom or by telephone. Click here or go 
to https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=225184&inline for instructions 

on how to join the meeting. 

Notes: Please see important meeting procedures and information at the end of the 
agenda. Unless otherwise indicated, the California Department of Fish and 
Wildlife is identified as Department.  

All agenda items are informational and/or discussion only. The Committee develops 
recommendations to the Commission but does not have authority to make policy or 
regulatory decisions on behalf of the Commission.  

Call to order 

1. Approve agenda and order of items 

2. Periodic regulation changes 

Discussion and potential recommendations for 2025-26 seasons: 

(A) Inland sport fishing 

I. Striped bass slot limits (discussion only) 

II. Other recommended changes (discussion only) 

(B) Upland (resident) game bird hunting (potential recommendation) 

(C) Mammal hunting (potential recommendation) 

mailto:fgc@fgc.ca.gov
http://www.fgc.ca.gov/
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=225184&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=225184&inline
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3. Annual regulation changes 

Discussion and potential recommendations for 2025-26 seasons: 

(A) Waterfowl hunting 

(B) Central Valley sport fishing 

(C) Klamath River Basin sport fishing 

4. Waterfowl hunting in Southampton Bay 

Discuss and potentially recommend regulation changes to address waterfowl hunting 
noise concerns specific to Southampton Bay. 

5. Take of nongame mammals 

Discuss concerns with, and the regulatory framework for, the take of nongame 
mammals. 

6. Department updates 

The Department will highlight items of note since the last committee meeting. 

(A) Wildlife Branch 

(B) Fisheries Branch 

(C) Law Enforcement Division 

7. General public comment for items not on the agenda 

The Committee may not discuss or take action on any matter raised during this item, 
except to consider whether to recommend that the matter be added to the agenda of a 
future meeting [Sections 11125, 11125.7(a), Government Code]. 

8. Future agenda items 

(A) Review work plan agenda topics and timeline 

(B) Potential new agenda topics for Commission consideration 

Adjourn  
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California Fish and Game Commission 
Meeting Schedule 

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

Meeting Date Commission Meeting Committee Meeting 

October 9-10, 2024 

California Natural Resources 
Headquarters Building 

Auditorium,  
715 P Street, 1st Floor 
Sacramento, CA 95814 

 

November 7, 2024  

Marine Resources 
California Natural Resources 

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

December 10, 2024  

Tribal  
California Natural Resources 

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

December 11-12, 
2024 

California Natural Resources 
Headquarters Building 

Auditorium 
715 P Street, 1st Floor 
Sacramento, CA 95814 

 

January 15, 2025  

Wildlife Resources 
California Natural Resources 

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

February 12-13, 
2025 

California Natural Resources 
Headquarters Building 

Auditorium 
715 P Street, 1st Floor 
Sacramento, CA 95814 

 

March 13, 2025  
Marine Resources 
Sacramento area 

April 15, 2025  
Tribal  
Sacramento area  

April 16-17, 2025 Sacramento area  

May 14, 2025 
Teleconference 
Sacramento, Trinidad, Sonoma, 

Santa Cruz, and San Diego 
 

http://www.fgc.ca.gov/
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Meeting Date Commission Meeting Committee Meeting 

May 15, 2025  

Wildlife Resources  
California Natural Resources 

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

June 18-19, 2025 

California Natural Resources 
Headquarters Building 

715 P Street, 2nd Floor 
Sacramento, CA 95814 

 

July 16-17, 2025  

Marine Resources 
California Natural Resources 

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

August 12, 2025  

Tribal  
California Natural Resources 

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

August 13-14, 2025 

California Natural Resources 
Headquarters Building 

715 P Street, 2nd Floor 
Sacramento, CA 95814 

 

September 11, 2025  

Wildlife Resources  
California Natural Resources 

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

October 8-9, 2025 Sacramento area  

November 6, 2025  

Marine Resources 
California Natural Resources 

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

December 9, 2025  
Tribal  
Sacramento area 

December 10-11, 
2025 

Sacramento area  
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Other Meetings of Interest 

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

Association of Fish and Wildlife Agencies 

• September 22-25, 2024 – Madison, WI 

Pacific Fishery Management Council 

• September 18-24, 2024 – Spokane, WA 

• November 13-19, 2024 – Costa Mesa, CA 

• March 5-11, 2025 – Vancouver, WA 

• April 9-15, 2025 – San Jose, CA 

Pacific Flyway Council 

• March 2025 – TBD   

Western Association of Fish and Wildlife Agencies 

• December 3-5, 2024 – WY 

• June 2-6, 2025 – Provo, UT 

Wildlife Conservation Board 

• November 21, 2024 – Sacramento, CA 

• February 26, 2025 – Sacramento, CA (tentative) 

• May 22, 2025 – Sacramento, CA (tentative) 

• August 28, 2025 – Sacramento, CA (tentative) 

• November 20, 2025 – Sacramento, CA (tentative) 
  

https://www.fishwildlife.org/
https://www.pcouncil.org/
https://pacificflyway.gov/Meetings.asp
https://wafwa.org/
https://wcb.ca.gov/Meetings


 

 6 

Important Committee Meeting Procedures Information 

Welcome to a meeting of the California Fish and Game Commission’s Wildlife Resources 
Committee. The Committee is composed of and chaired by up to two Commissioners; these 
assignments are made by the Commission each year. 

The goal of the Committee is to allow greater time to investigate issues before the Commission 
than would otherwise be possible. Committee meetings are less formal in nature and provide 
for additional access to the Commission. The Committee follows the noticing requirements of 
the Bagley-Keene Open Meeting Act. It is important to note that the Committee chairs cannot 
take action independent of the full Commission; instead, the chairs make recommendations to 
the full Commission at regularly scheduled meetings. 

The Commission’s goal is preserving our outdoor heritage and conserving our natural 
resources through informed decision-making; Committee meetings are vital in developing 
recommendations to help the Commission achieve 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 Department’s Equal Employment 
Opportunity (EEO) Office at (916) 653-9089 or EEO@wildlife.ca.gov. Accommodation requests 
for facility and/or meeting accessibility and requests for American Sign Language (ASL) 
Interpreters should be submitted at least two weeks prior to the event. Requests for Real-Time 
Captioners should be submitted at least four weeks prior to the event. These timeframes are to 
help ensure that the requested accommodation is met. If a request for an accommodation has 
been submitted but is no longer needed, please contact the EEO Office immediately. 

Submitting Written Materials 

The public is encouraged to attend Committee meetings and engage in the discussion about 
items on the agenda; the public is also welcome to comment on agenda items in writing. You 
may submit your written comments by one of the following methods (only one is necessary): 
Email to fgc@fgc.ca.gov; mail to California Fish and Game Commission, P.O. Box 944209, 
Sacramento, CA 94244-2090; or deliver to California Fish and Game Commission, 715 P 
Street, 16th floor, Sacramento, CA 95814; or hand-deliver to a Committee meeting. 

Comment Deadlines 

The Written Comment Deadline for this meeting is 5:00 p.m. on August 30, 2024. Written 
comments received at the Commission office by this deadline will be made available to 
Commissioners prior to the meeting. 

The Supplemental Comment Deadline for this meeting is noon on September 9, 2024. 
Comments received by this deadline will be made available to Commissioners at the meeting. 

After these deadlines, written information may be delivered in person to the meeting; please 
bring six copies and provide them to staff during the relevant agenda item. 

The Committee will not consider comments regarding proposed changes to regulations that 
have been noticed by the Commission. If you wish to provide comment on a noticed item, 

mailto:fgc@fgc.ca.gov
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please provide your comments during Commission business meetings, via email, or deliver to 
the Commission office. 

Note: Materials provided to the Committee may be made available to the general public. 

Regulation Change Petitions 

As a general rule, requests for regulatory change must be redirected to the full Commission 
and submitted on the required petition form, FGC 1, Petition to the California Fish and Game 
Commission for Regulation Change (Section 662, Title 14, California Code of Regulations). 
However, at the Committee’s discretion, the Committee may request that staff follow up on 
items of potential interest to the Committee and possible recommendation to the Commission. 

Speaking at the Meeting 

Committee meetings operate informally and provide opportunity for everyone to contribute to 
the dialogue. If you wish to speak on an agenda item, please follow these guidelines: 

• You will be given instructions during the meeting for how to be recognized by the 
Committee chair to speak. 

• If you have written information to share, please provide six copies to staff before you 
begin speaking. 

• Once recognized, please begin by giving your name and affiliation (if any) and the 
number of people you represent. 

• Time is limited; please keep your contributions concise so that everyone has an 
opportunity to speak. 

• If there are several speakers with the same concerns, please try to appoint a 
spokesperson and avoid repetition. 

• If speaking during public comment for items not on the agenda (Agenda Item 2), the 
subject matter you present should not be related to any item on the current agenda 
(public comment on agenda items will be taken at the time the Committee members 
discuss that item). As a general rule, public comment is an opportunity to bring matters 
to the attention of the Committee, but you may also do so via email or standard mail. At 
the discretion of the Committee, staff may be requested to follow up on the subject you 
raise. 

Visual Presentations/Materials 

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

• Electronic presentations must be provided by email to fgc@fgc.ca.gov or delivered to 
the Commission on a USB flash drive by the deadline. 

• All electronic formats must be Windows PC compatible. 

• If participating in person, it is recommended that you bring a print copy of any electronic 
presentation in case of technical difficulties. 

 
 

mailto:fgc@fgc.ca.gov
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Committee Staff Summary for September 12, 2024 WRC Meeting 

Author: Ari Cornman 1 

2. Periodic Regulation Changes

Today’s Item Information ☐ Action ☒ 

Discussion and potential recommendations for 2025-26 seasons: 

(A) Inland sport fishing 

I. Striped bass slot limits (discussion only) 

II. Other recommended changes (discussion only) 

(B) Upland (resident) game bird hunting (potential recommendation) 

(C) Mammal hunting (potential recommendation) 

Summary of Previous/Future Actions  
Action Date 

• Initial vetting May 16, 2024; WRC 

• Today’s discussion and potential 
recommendations 

September 19, 2024 

Background 

Today the Wildlife Resources Committee (WRC) will hear and discuss Department 
recommendations for regulation changes on a number of topics, and potentially make 
recommendations (except for inland sport fishing) to the Commission. 

(A) Inland sport fishing 

I. Striped bass slot limits: This item was referred to WRC as a result of the 
Commission granting Petition 2020-005, regarding striped bass slot limits. The 
Department has completed its analysis of the petition’s request and will make a 
recommendation to WRC (see exhibits A1 through A3). WRC is seeking public 
input on the recommendation and striped bass slot limits in general. In turn, 
WRC may make a recommendation to the Commission. 

II. Other recommended changes: This is an initial opportunity for interested parties 
to make suggestions to the Department and WRC regarding potential 
regulation changes for inland sport fishing. The Department will make its initial 
recommendations to WRC (Exhibit A4). The second opportunity to discuss 
ideas with WRC will be its January 2025 meeting, when WRC is expected to 
make recommendations to the Commission. 

(B) Discussion and potential recommendation for upland (resident) game bird hunting (2025-
26) for various resident upland game bird species, which includes California quail, 
pheasant, wild turkey, and mourning dove. 

(C) Discussion and potential recommendation for mammal hunting (2025-26) for various big 
game mammals, including deer, Nelson bighorn sheep, pronghorn antelope, and elk 
(Exhibit C1). 

Given the Commission’s current regulatory staffing limitations, any recommendations made 
today for regulation changes necessarily will include a caveat from staff that timing for 
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Committee Staff Summary for September 12, 2024 WRC Meeting 

Author: Ari Cornman 2 

developing rulemaking materials to implement the recommendations will be dependent upon 
staff capacity. Staff appreciates input from WRC and stakeholders on the relative importance of 
different proposed actions. 

Significant Public Comments 

A hunter proposes several ideas and asks questions with respect to many aspects of mammal 
hunting, including elk tag allocations (archery tags, the Tehachapi Hunt Zone, and the Marble 
Mountains Elk Management Unit), the Department Shared Habitat Alliance for Recreational 
Enhancement Program, black bear hunting, the Department Private Lands Management 
Program, and chronic wasting disease (Exhibit C2). 

Recommendation 

Commission staff:  Based on the Department’s presentation and today’s discussion, 
recommend the Commission support future rulemakings regarding striped bass slot limits and 
mammal hunting. 

Department:  Support future rulemakings regarding striped bass slot limits and mammal 
hunting. 

Exhibits 

A1. Department striped bass presentation 

A2. Department report, California Department of Fish and Wildlife Valuation of Regulation 
Change Petition 2022–12: Proposed 20–30–Inch Harvest Slot Limit for Striped Bass 
(Morone saxatilis), received August 29, 2024 

A3. Department report, California Department of Fish and Wildlife Valuation of Nor-Cal 
Guides and Sportsmen’s Association (NCGASA) Proposed 20-30 Inch Harvest Slot 
Limit for Striped Bass Appendices, received August 29, 2024 

A4. Department inland sport fishing presentation 

C1. Department mammal hunting presentation (to be distributed separately) 

C2. Email from Mike Costello, received August 20, 2024 

Committee Direction/Recommendation 

The Wildlife Resources Committee recommends that the Commission support future 
rulemakings regarding striped bass slot limits and mammal hunting based on the Department’s 
recommendation and today’s discussion. 
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3. Annual Regulation Changes

Today’s Item Information ☐ Action ☒ 

Initial vetting for 2025-26 seasons for: 

(A) Waterfowl hunting 

(B) Central Valley sport fishing 

(C) Klamath River Basin sport fishing 

Summary of Previous/Future Actions 
Action Date 

• Initial vetting May 16, 2024; WRC 

• Discussion and potential recommendations September 12, 2024; WRC 

Background 

Today the Wildlife Resources Committee (WRC) will receive and discuss Department 
recommendations for regulation changes on three topics that are annually considered, and 
potentially make recommendations to the Commission. 

(A) Waterfowl hunting (2025-26), to conform State regulations with federal regulations. The 
U.S. Fish and Wildlife Service adopts federal regulations each October based, in part, on 
recommendations from four regional flyway councils. Migratory waterfowl include 
American coot, common moorhen, ducks, black brant and geese, among others. 

(B) Central Valley sport fishing (2026) for the American, Feather, Sacramento and 
Mokelumne rivers to conform State regulations with federal regulations. The National 
Marine Fisheries Service (NMFS) adopts federal Central Valley salmon escapement 
goals each April based, in part, on recommendations from the Pacific Fishery 
Management Council (PFMC); the Department then proposes regulation changes for 
Central Valley rivers for consistency with the federal goals.  

(C) Klamath River Basin sport fishing (2026) to conform State regulations with federal 
regulations in the Klamath River Basin. NMFS adopts federal Klamath River Basin 
salmon allocations each April based, in part, on recommendations from PFMC, and then 
the Department proposes regulation changes for the Klamath River Basin based upon the 
federal allocations. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff:  Based on the Department’s presentations and today’s discussions, 
recommend the Commission support future rulemakings regarding waterfowl hunting, Central 
Valley sport fishing, and Klamath River Basin sport fishing. 

Department:  Support future rulemakings regarding waterfowl hunting, Central Valley sport 
fishing, and Klamath River Basin sport fishing. 
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Exhibits 

A1. Department waterfowl presentation 

B1. Department Central Valley presentation 

C1. Department Klamath River Basin presentation 

Committee Direction/Recommendation 

The Wildlife Resources Committee recommends that the Commission support future 
rulemakings regarding waterfowl hunting, Central Valley sport fishing, and Klamath River Basin 
sport fishing, based on the Department’s recommendations and today’s discussions. 
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4. Waterfowl Hunting in Southampton Bay

Today’s Item Information ☐ Action ☒ 

Discuss and potentially recommend regulation changes to address waterfowl hunting noise 
concerns specific to Southampton Bay. 

Summary of Previous/Future Actions  
  

• Commission denied petition 2022-01 and referred 
topic to WRC 

October 11-12, 2023 

• Initial discussion January 16, 2024; WRC 

• Continued discussion May 16, 2024; WRC 

• Discussion and potential recommendation September 16, 2024; WRC 

Background 

At its October 11-12, 2023 meeting, the Commission denied Regulation Change Petition 
2022-01 (Exhibit 1), which requested a ban on waterfowl hunting in Southampton Bay. 
Background information on the issue and rationale for the Commisison’s decision on the 
petition is in Exhibit 2. Coincident with the petition’s denial, the Commission also 
acknowledged the unique noise concerns specific to waterfowl hunting in Southampton Bay; 
the Commmission directed staff to explore potential regulation changes to address the 
concerns and referred the topic to WRC to facilitate discussions with city of Benicia officials 
and residents, stakeholders, the waterfowl hunting community, and the public. 

Currently, the only community with waterfowl hunting regulations that vary from the remainder 
of the state is Morro Bay for shooting hours and shotgun gauge; the Morro Bay Special 
Management Area has shooting hours that begin at 7:00 a.m. (remainder of state is one half 
hour before sunrise pursuant to Section 506) and no shotgun larger than 12 gauge is allowed 
to be used on, over, or adjacent to the waters of Morro Bay (pursuant to Section 507). 

During previous discussions, WRC reviewed eight potential regulation changes suggested by 
the city of Benicia (Exhibit 3) to address noise levels. Commission staff offers reflections on 
each of the suggested changes. 

Hunting Prohibition on Certain Holidays October through January 

This proposal entails hunting bans on nine different holidays, from Halloween in October 
through Martin Luther King, Jr. Day in January. Commission staff suggests that, if the 
Commission were to consider the proposal, an approach with well-defined criteria may be most 
appropriate. For instance, to maintain a separation of church and state, one criterion could be 
that only federal and state holidays are considered. To address the concern raised at a 
previous WRC meeting about gunshot noise affecting families gathering for holiday 
celebrations, another criterion could be that the holiday must have a significant daytime aspect 
to the celebration, especially mornings. Applying the two criteria, one result could be 
prohibiting waterfowl hunting on all or part of Thanksgiving, Christmas and New Year’s days. 
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For some waterfowler hunters, the three holidays are notable hunting days and often a family 
tradition. The waterfowl hunting season is approximately 100 days each year. 

Extend Minimum Distance for Shooting to 300 Yards from Homes 

California Fish and Game Code Section 3004 states, in part: 

(a) It is unlawful for a person, other than the owner, person in possession of the premises, 
or a person having the express permission of the owner or person in possession of the 
premises, while within 150 yards of an occupied dwelling house, residence, or other 
building, or within 150 yards of a barn or other outbuilding used in connection with an 
occupied dwelling house, residence, or other building, to either hunt or discharge a 
firearm or other deadly weapon while hunting. The 150-yard area is a “safety zone.” 

The city’s suggestion entails increasing the statutorily-defined 150 yard distance to 300 yards 
(or some other increased distance) within Southhampton Bay to move hunters further away 
from residences and businesses, as well as people recreating along the shores. 

Given the topography of Southampton Bay and discussions with law enforcement, the sound 
from a shotgun is likely to reverberate similarly throughout the bay, even with an increased 
setback, due to shots being fired over a large body of water; therefore, such a restriction would 
reduce available hunting area with no appreciable reduction in noise for Benicia residents and 
visitors. 

Require the Use of Reduced Noise Shotguns 

The city of Benicia has requested a regulation change that is capable of reducing the amount 
of noise emanating from shotguns used in Southampton Bay; one way to potentially 
accomplish this goal is to implement a minimum shotgun gauge regulation similar to Morro 
Bay. Hunting on and adjacent to the waters of Morro Bay requires a 12-gauge shotgun or 
smaller. Section 507 reads, in part: 

(a)(4) Shotguns 10 Gauge or Smaller. Shotguns 10 gauge or smaller using shot shells only 
and incapable of holding more than three shells in the magazine and chamber 
combined may be used, except no shotgun larger than 12 gauge shall be used in 
areas open to hunting on, over or adjacent to the waters of Morro Bay, San Luis 
Obispo County. 

The 12-gauge limitation was previously discussed and is consistent with regulations for hunting 
at Morro Bay. 

Change the Start Time to 9:00 a.m. 

Section 506 states, in part: 

The shooting hours for migratory game birds, including mourning doves, white-winged 
doves, band-tailed pigeons, American coots, common moorhens, common snipe 
(jacksnipe), and waterfowl for all of California shall be from one-half hour before sunrise to 
sunset. 
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Exception: In areas open to hunting on, over or adjacent to the waters of Morro Bay, San 
Luis Obispo County, the shooting time shall be from 7:00 a.m. to sunset. 

The requested change would instantiate a starting time later than one-half hour before sunrise 
for Southampton Bay and is similar to the exception initially established at Morro Bay; 
experience with later start times has shown they can lead to hunters also being on the bay 
later in the day, coinciding with other types of bay recreation and increasing numbers of people 
on the water as the day progressed. Ultimately, in Morro Bay the Commission moved up the 
start time to 7:00 a.m. as a compromise. Staff suggests that the proposed 9:00 a.m. start time 
is likely to lead to additional user conflicts as was the case at Morro Bay. A 7:00 a.m. start time 
for hunting in Southampton Bay would be consistent with existing regulations and eliminate 
shotgun noise in the earliest part of the morning. 

Require Seven Days Advance Notice to Residents 

The city requested a system whereby Benicia residents could receive seven days’ prior notice 
when waterfowl hunting would take place in Southampton Bay. Using postcards or an online 
clearinghouse during some specified period of time before hunting, hunters would be required 
to advise the city, which would then advise residents who live along the waterfront about 
upcoming hunting activity. Required information suggested by the city includes the hunter’s 
name, hunting date, the number of hunters in the party, and the hunter’s vehicle license plate 
number, with a duplicate copy of the notice left viewable on the vehicle dashboard the day of 
the hunt. 

The city of Benicia has offered its assistance with implementation, which would require 
devising a notification system; however, there are a number of challenges associated with this 
proposal. It is not unusual for hunters to decide whether to actually hunt — based on weather 
and other factors — until shortly before departure (e.g., the night before or morning of a hunt), 
making a seven day advance notice impractical. To avoid a penalty, a waterfowl hunter is more 
likely to notify the city of multiple dates when the individual may be considering hunting; not 
suprisingly, the hunter may decide at the last moment not to hunt, which is then less helpful to 
residents. The proposed notice may not include the vehicle owner’s name, per the federal 
Driver’s Privacy Protection Act. Requiring hunters to include a copy of the proposed notice on 
their vehicle dashboard potentially increases conflict between hunters and non-hunters by 
singling out hunters’ vehicles. Enforcement by the city and wildlife officers would be labor-
intensive, beginning with an education campaign to ensure hunters understand the 
requirements; ultimately, the reprecusions of non-compliance are likely equivalent to a parking 
ticket or, at most, a misdemeanor, as penalties for violations are set by statute, not the 
Commission. The benefits of an advance notification system to address noise complaints, 
relative to the burden placed on hunters and enforcement, are questionable. 

“Direct Line” of Comunication with Wildlife Officers to Report Violations in Real Time 

The assumption in this proposal is that being able to communicate in real time will allow wildlife 
officers to respond to and resolve a situation in the moment. Unfortunately, the assumption is 
inconsistent with reality. With approximately 39 million residents across nearly 164,000 square 
miles, California is the most populous state in the country and the third-largest by area; at the 
same time, the percent of wildlife officers in California relative to the number of residents, 
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overall employment, and geographic area, lags behind a number of other states, including 
Florida, New York, Tennessee and Indiana. With the enormity of the job and approximately 
500 wildlife officers for the entire state of California, officers may be unable to immediately 
respond to all calls in the moment. Most importantly, wildlife officers are employees of the 
Department; hence, when, where and how to deploy its employees is a discretionary decision 
made by the Department rather than the Commission. 

However, there is an important communication tool the Department has used effectively to 
assist with identifying those who violate the law. California has developed CalTIP (Californians 
Turn In Poachers and Polluters), a program that gives Californians an opportunity to help 
protect the state's fish and wildlife resources by providing the Department with factual 
information leading to the arrest of poachers and polluters. Introduced initially as a toll-free 
number operating 24 hours a day, 7 days a week, the system has expanded over the decades 
to include options for sending information via email, text, or a smartphone app, all while 
remaining anonymous. CalTIP allows the Department to identify “hotspots” where additional 
focus on outreach and education or enforcement may be needed, as well as potential repeat 
offenders, allowing the Department to maximize effectiveness with limited resources. 

Require Increased Wildlife Officer Monitoring of Southampton Bay 

As already described, deployment of Department employees, including law enforcement, is a 
discretionary decision made by the Department based on a number of factors that change over 
time. The Commission is not in a position to regulate the “administration of the Department” 
(see California Fish and Game Code Section 104) by mandating where and when wildlife 
officers operate. The city of Benicia is encouraged to work with the Department on how to 
achieve adequate monitoring of activities in Southampton Bay.  

Outline an Escalating Penalty Scheme for Violations  

Penalties for violations of Commission regulations in Title 14 are prescribed by the California 
Fish and Game Code, California Government Code, and other operative statutes, as well as 
courts with jurisdiction. The Commission does not have the authority to alter statutes 
established by the legisature and governor, nor direct California’s courts on appropriate 
penalties for violations. 

Looking Ahead  

Any regulation changes that are ultimately considered and adopted will require monitoring for 
effectiveness and compliance, which may suggest further adjustments in the future. 
Importantly, a significant component of compliance and effective enforcement is an outreach 
and education campaign, to connect and engage with residents and the regulated community 
to raise awareness about what is or is not allowed and under what circumstances, to inform 
them about issues or opportunities, and to help connect various voices to better understand 
one another’s interests. The California Waterfowl Association has offered to assist the city of 
Benicia and the Department with outreach and education in Southampton Bay. 

https://wildlife.ca.gov/Enforcement/CalTIP
https://wildlife.ca.gov/Enforcement/CalTIP
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Today  

Today, WRC will continue its discussions about the proposed regulation changes, with the aim 
of potentially formulating a recommendation for Commission consideration. Any WRC 
recommendation will be presented at the Commission’s next regularly-scheduled meeting, 
currently scheduled for October 9-10, 2024. 

Significant Public Comments (N/A) 

Recommendation 

Commission staff:  Recommend the Commission support a rulemaking specific to 
Southampton Bay for: (1) waterfowl hunting shooting hours that begin at 7:00 a.m. and (2) use of 
a shotgun with a maximum gauge of 12 for waterfowl hunting on, over and adjacent to the 
waters of Southampton Bay. Also recommend the Commission request the Department assist 
the city of Benicia and the California Waterfowl Association with an outreach and education 
campaign for city residents, visitors, and waterfowl hunters. 

Exhibits 

1. Petition 2022-01, received January 11, 2022 

2. Memorandum from staff, dated August 18, 2023  

3. Letter from Mario Giuliani, City Manager, City of Benicia, received January 8, 2024 

Committee Direction/Recommendation 

The Wildlife Resources Committee recommends that the Commission support a rulemaking as 
recommended by staff, as discussed or modified today, and request the Department assist the 
city of Benicia and the California Waterfowl Association with an outreach and education 
campaign. 



Item No. 5 

Committee Staff Summary for September 12, 2024 WRC 

Author: Ari Cornman 1 

5. Take of Nongame Mammals

Today’s Item Information ☒ Action ☐ 

Discuss concerns with, and the regulatory framework for, the take of nongame mammals. 

Summary of Previous/Future Actions  
Action Date 

• Initial discussion September 19, 2023; WRC 

• Discussion May 16, 2024; WRC 

• Today’s discussion September 12, 2024; WRC 

Background 

California Fish and Game Code Section 4150 provides that “A mammal occurring naturally in 
California that is not a game mammal, fully protected mammal, or fur-bearing mammal is a 
nongame mammal.” Nongame mammals in California include species such as opossums, 
cottontail rabbits, raccoons, coyotes, red foxes, weasels, moles, and various rodents. Per Fish 
and Game Code Section 4152, nongame mammals that are causing damage may be taken for 
depredation purposes. However, an ambiguity exists whether nongame mammals (along with 
other animals listed in Section 4152) that are not causing property damage may be taken. 

At previous meetings, WRC held discussions regarding the indiscriminate take of nongame 
mammals and some of the ambiguities in statute, regulation and Commission policy. The 
discussions included an examination of the operation of Fish and Game Code, California Code 
of Regulations (Title 14), and Commission policies and how they are being employed in 
practice. See Exhibits 1 through 3 for the text of some laws and policies related to nongame 
mammals. 

Today, staff will recommend that WRC continue this item to the January 2025 WRC meeting to 
allow staff and the Department time to complete internal dialogue regarding this issue. Staff 
believes it will be able to more fully articulate the multiple issues at hand during WRC’s next 
meeting. 

Significant Public Comments (N/A) 

Recommendation (N/A) 

Exhibits 

1. Three Sections of California Fish and Game Code Relevant to the Take of Nongame 
Mammals, extracted January 2, 2024 

2. Section 472 of Title 14 of the California Code of Regulations, Relevant to the Take of 
Nongame Mammals, extracted January 2, 2024 

3. Commission Policies Directly Related to the Take of Nongame Mammals, dated 
January 2, 2024 

Committee Direction/Recommendation (N/A) 
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6. Department Updates

Today’s Item Information ☒ Action ☐ 

The Department will highlight items of note since the last committee meeting. 

Summary of Previous/Future Actions (N/A)

Background 

This is a standing agenda item for the Department to provide updates on activities of interest 
related to wildlife and inland fisheries. Verbal updates are expected from: 

(A) Wildlife Branch 

(B) Fisheries Branch 

(C) Law Enforcement Division 

There are two news releases of potential interest: (1) a new plan for salmon restoration in the 
Klamath River Basin now that the dams are removed and the Klamath River is freely flowing 
once again, and (2) a call for information concerning the status of, and threats to, white 
sturgeon. 

Significant Public Comments (N/A) 

Recommendation (N/A) 

Exhibits 

1. Klamath River Fishery Plan Calls for Wild, Self-Sustaining Salmon, Steelhead 
Populations in Newly Undammed River, Department press release, dated August 29, 
2024 

2. CDFW Seeks Public Comment Related to White Sturgeon, Department press release, 
dated August 23, 2024 

Committee Direction/Recommendation (N/A) 
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7. General Public Comment

Today’s Item Information ☒ Action ☐ 

The Committee may not discuss or take action on any matter raised during this item, except to 
consider whether to recommend that the matter be added to the agenda of a future meeting. 

Summary of Previous/Future Action (N/A)

Background 

The Wildlife Resources Committee (WRC) receives two types of correspondence or comment 
under general public comment: Informational items and requests for WRC to consider new 
topics. As a general rule, requests for regulation changes must be submitted to the Commission 
on form FGC 1, Petition to the California Fish and Game Commission for Regulation Change. 
However, WRC may, at its discretion, request staff to follow up on items of potential interest for 
possible recommendation to the Commission. 

Today, WRC will hear a presentation from Dr. Andrea Willey on wildlife injuries due to fishing 
tackle (Exhibit 1). 

Significant Public Comments 

1. A wildlife rescuer and photographer expresses concern over wildlife injuries due to 
fishing tackle, especially birds. They recount experiences with injured wildlife and offer 
assistance in developing any future workshops (Exhibit 2). 

2. A commenter requests that WRC investigate the development effects of offshore wind 
on the status of small coastal mammals in northwest California. They also state that 
recreational fishing is a threat to threatened and endangered salmon species. 
(Exhibit 3) 

Recommendation  

Staff recommends any potential new agenda items — based on issues raised today — be 
discussed under Agenda Item 8, Future agenda items. 

Exhibits 

1. Public presentation regarding wildlife injuries due to fishing tackle 

2. Email from Michele Dodge, received August 13, 2024 

3. Email from Phoebe Lenhart, received August 30, 2024 

Committee Direction/Recommendation (N/A) 
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8. Future Agenda Items

Today’s Item Information ☐ Action ☒ 

(A) Review work plan agenda topics and timeline 

(B) Potential new agenda topics for Commission consideration 

Summary of Previous/Future Actions 
Action Date 

• Commission approved WRC agenda and work plan August 14-15, 2024 

• Today’s discussion September 12, 2024; WRC  

• Next WRC meeting January 15, 2025; WRC 

Background 

Wildlife Resources Committee (WRC) work plan topics are referred by the Commission and 
scheduled as appropriate. Commission-referred topics and the current schedule are shown in 
the WRC work plan (Exhibit 1). 

WRC Work Plan 

Topics anticipated to be proposed for the January 2025 WRC meeting are shown in the work 
plan in Exhibit 1. Readiness considerations may lead to changes in proposed timing and type 
of anticipated action for Commission consideration at its December 2024 meeting, when it is 
scheduled to approve the September WRC meeting agenda. WRC may make 
recommendations to the Commission regarding scheduling specific topics in the work plan. 

Discuss and Recommend New WRC Topics  

Today is an opportunity to identify any potential new agenda topics to recommend to the 
Commission for referral to WRC. 

Significant Public Comments (N/A) 

Recommendation 

Review the list of topics in the work plan identified by staff as potential agenda items for the 
September 2024 WRC meeting, review the Commission rulemaking timetable (Exhibit 2), 
determine if any work plan topics should be recommended for revision, and identify any new 
topics to recommend to the Commission for WRC evaluation. If needed, recommend the 
Commission add a mammal hunting topic to the January 2025 meeting to discuss any 
unaddressed topics from Agenda Item 2C on today’s agenda. 

Exhibits 

1. WRC work plan, updated September 5, 2024 

2. Perpetual Timetable for Anticipated Regulatory Actions, updated August 22, 2024 
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Committee Direction/Recommendation 

The Wildlife Resources Committee recommends that the Commission update the Committee 
work plan with the changes recommended by staff [and with the additional change(s) identified 
today to ____________________]. 
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Striped Bass (Morone saxatilis)

• Native to East Coast 

• Long-lived

o Up to 30 years

• Anadromous

o Highly migratory

• Maturation

o Females: age 4-5 

     (22-24 inches)

• Broadcast spawners

• Opportunistic predators

o insects, fishes, and 

crustaceans

o cannibalistic

Wildlife.ca.gov – Striped Bass Fishing Map
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Petition BackgroundPetition Background 

• Who - Petitioner is the Nor-Cal Guides and Sportsmen’s 

Association (NCGASA)

• What - Restrict the harvest of Striped Bass (SB) to a harvest slot 

limit (HSL) of 20-30 inches for inland anadromous and marine 

waters

• Why - NCGASA stated goal:

o To protect the species by increasing the minimum length to allow 

more fish to mature and successfully spawn prior to harvest and 

o To protect the larger fish that tend to be the most prolific spawners 

and are becoming increasingly rare in the fishery

• Current regulations- 18-inch minimum length limit, 2 fish daily bag 

limit

3



FGC Striped Bass Policy

The Department of Fish and Wildlife shall…

• Ensure, enhance, & prevent loss of sport fishing 

opportunities

• Aim to maintain a self-sustaining Striped Bass 

population in support of a robust recreational fishery 

while adhering to the Department's long-term mission 

related to threatened, endangered species, and other 

species of greatest conservation need

• Work with relevant stakeholders, organizations, and 

the public to develop appropriate objectives to 

achieve these broad aims
4



CDFW Evaluation Contents
CDFW Evaluation Contents

• Population and Fishery Trends:

o Existing fisheries monitoring data

o Marine and Inland Creel survey data

• Public Input* 

• Population and fishery impacts of regulatory 

changes* 

• Atlantic States SB regulations

• Predation impacts*

*Additional information included in Appendices
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Population Trends

Juvenile abundance surveys 

(fishery independent surveys)

• Indicate some level of decline 

in catch of age-0 or young SB

o Potential lateral shift in 

habitat usage by

SB not well captured by 

survey methods

Malinich et al. 2022 

6



Population Trends Cont.

Adult population monitoring

(fishery dependent data)

• Mark-recapture (Lincoln-Petersen 

Estimator):

o Adult population numbers (a) and 

age-3 abundance (b) have 

declined from historical levels, but 

overall appear stable (a) 

• Harvest and harvest rate (Lincoln-

Harvest estimator):

▪ ~1,157,275  > 18 inches TL (average, 

2011-2016)
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Fishery Trends

1991-2022 Creel Data (fishery dependent surveys)

• Angling effort targeting Striped Bass has not significantly changed 

• Catch and Catch-per-unit-effort (CPUE, Fig. a) have significantly increased 

• Harvest has not significantly changed over time

• Number of SB released over time has significantly increased

• Mean size of SB harvested has not significantly changed (~23 in; Fig. b)

a b
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Public Input

Joint Public Town Hall Meeting (August 24, 2022)

• Purpose – discuss the NCGASA regulation change petition and CDFW’s 

evaluation plan

• Well Attended with 50 in-person and100 virtual participants

• Majority of commenters (40/45) supported 20-30-inch HSL

Angler Preference Questionnaire (July 26, 2022 – October 31, 2022)

• Purpose – Better understand anglers’ sentiments about the SB fishery

• Distributed through email and social media

• Available in 7 languages (English, Spanish, Tagalog, Traditional Chinese, 

Simplified Chinese, Russian, Vietnamese)

• Questionnaire vetted for bias and leading language

9



Questionnaire Results

26,410 Total responses

• 18,751 respondents fish for SB

• 7,659 did not fish for SB

Brief results

• 71% of Striped Bass anglers support the 

current minimum size limit (MSL)

• If given the option

• 54% of respondents would not 

change the MSL

• 28% would either lower or no limit at 

all

• Trophy fish

• 64% of respondents were in favor of 

catch-and-release trophy fishery 

• 30 inches (26%), 36 inches (15%), ≥ 40 

inches (21%)

Photo credit: Erin Ferguson
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Predicting the Impact of 
Regulatory Changes

Goal: Understand potential population and fishery tradeoffs resulting 

from proposed regulatory changes  

Approach: Developed a sex-specific, age and size-structured 

population model for West Coast Striped Bass following methods in 

Gwinn et al. (2013)

11



Predicting the Impact of 
Regulatory Changes Cont.

Approach: Evaluated how the following metrics would change 

in response to implementing a 20-30-inch HSL (proposed), 18-

30-inch HSL (alternative), or 28-35-inch HSL (conservative) 

regulation:

o Stock Conservation:

▪ Probability of recruitment overfishing (exploitation at a rate 

beyond stock replacement) 

▪ Proportion of fecundity contribution from older females (>10 

years)

o Fishery: 

▪ Total catch, total harvest, and Trophy-size (> 30 inches) catch

Data: Input parameter data informed by multiple data 

sources, published values, and life-history theory
12



Model Results

Relative to the current 18-inch MLL:

• Probability of recruitment overfishing decreased under evaluated HSLs vs 

current 18-inch MLL

o 20-30-inch HSL:     19%  

o 18-30-inch HSL:     14% 

o 28-35- inch HSL:    32%

• Reproductive contributions from older (thus larger) females increase under 

evaluated HSL vs MLL

• Increase in catch and trophy catch under evaluated HSLs

• Decrease in total harvest under evaluated  HSLs

o 20-30-inch HSL:     21%  

o 18-30-inch HSL:     8% 

o 28-35-inch HSL:     73% 13



Model Take-aways

• More favorable outcomes for nearly all management 

priorities (stock conservation and fishery) under evaluated 

HSLs compared to the currently enforced 18-inch MLL. 

• Largest improvements were to the risk of recruitment 

overfishing [decreased] and catch of trophy-sized fish 

[increased] 

• HSL Tradeoff: harvest numbers

• Effectiveness of HSLs can differ based on management 

priority:

o Harvest: best supported by current MLL, or wide HSL

o Population conservation: restrictive HSL to protect mature size-classes

o Angler experience: HSLs that balance harvest and conservation 

14



CDFW Does Not Support
Increasing Lower Limit

CDFW does not support increasing the MLL from 18 inches to 20 inches

• Stock Conservation:

o Similar gains in recruitment under 20-inch vs 18-inch lower slot limit (paired 

with 30-inch upper limit)

o Greatest potential recruitment gains come from 30-inch harvest cap, not 

from shifting lower limit size

• Harvest:

o Greater loss of harvest opportunity 

▪ 21% decrease in harvest under an 20-30-inch HSL vs an 8% decrease in 

under an 18-30-inch HSL

o 18 and 19-inch Striped Bass represent ~ 20% of the harvest (creel surveys)

o Harvest loss disproportionately affects disadvantaged communities

o Increasing the lower limit will likely increase discard mortality 15



CDFW Does Not Support
Increasing Lower Limit (cont.)

CDFW does not support increasing the MLL from 18 inches to 20 inches 

• Predation considerations

o Increased abundance of juvenile SB (which are more likely to consume 

smaller prey items such as salmonids at certain times of year) may 

increase predation on native and non-native species

• Angler Preference Questionnaire results indicate low support

o 71% (11,981 out of 16,875) of respondents support the current minimum 

size retention at 18 inches

o If given the option:

o 54% (8,975 out of 16,621) of respondents did not support changing the 

minimum size limit from 18 inches

o 28% (4,653 out of 16,621) supported lowering the minimum size or no minimum 

size at all

16



CDFW Could Support Implementing
 a 30-inch Upper Slot Limit

• Benefit to anglers

o Create trophy fishery

o Predicted to increase total catch

o 18-30-inch HSL resulted in less impact to 

current harvest levels (8% predicted loss) 

compared to a 20-30-inch HSL (21% 

predicted loss)

• Population benefits

o Decreases risk of recruitment overfishing 

compared to MLL

o Predicted to increase egg contribution 

from older fish to total fecundity

▪ Performs similarly to 20–30-inch HSL

Photo credit: Central 

Valley Angler Survey
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Uncertainties and 
Additional Considerations 

• It is unknown how environmental conditions (flow, temperature, 

water quality, etc.) constrain the Striped Bass population growth

• Implementing a slot limit will require modification to spear fishing 

regulations, which includes restricting as a method of take

• Discard mortality may increase as a result of a HSL regulation change

• Unknown effects of Striped Bass predation

• Lack of funding prevents current Striped Bass adult population 

monitoring to measure the effectiveness or impact of a regulation 

change

18



CDFW Conclusions

Petition Evaluation Biological Conclusion 

• The added protection of raising the lower harvest limit to 20 inches is unlikely to 

provide the intended benefits of increased recruitment due to spawning of early-

maturing females, as stated by petitioners. 

• A 30-inch upper slot limit is more likely to provide stock conservation benefits through 

increased recruitment resulting from protections for older, larger spawning females. 

Slot Limit Support 

• While adult population and creel survey data suggest that the Striped Bass 

population is relatively stable in recent decades, CDFW could support a slot limit to:

1) improve population resiliency to environmental stochasticity/perturbations 

2) improve the angling experience

o Catch-and-release trophy fishery

o Angler Preference Questionnaire showed general support for an upper limit

CDFW could support either “no change” or an 18-30-inch HSL

19



Questions?

Thank you!

California Department of Fish and Wildlife

StripedBass@wildlife.ca.gov

Questions?

20
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Striped Bass Fishery Background 

Native to the East and Gulf Coasts of North America, Striped Bass (Morone 

saxatilis) were introduced to Pacific waters in 1879 when 132 individuals were 

planted in San Francisco Bay (Scofield 1930). After one additional fish transfer in 

1882 (Smith 1895), a commercial fishery was established in the San Francisco Bay 

area by the late 1880s (Hart 1973). To protect the increasingly popular sport 

fishery, the commercial Striped Bass fishery closed in 1935. Prior to 1956, fishing 

regulations generally included a 12–inch minimum length limit (MLL) and a five 

fish daily bag limit. From 1956–1981 the MLL increased to 16 inches with a daily 

bag limit reduction to three fish (Stevens and Kohlhorst 2001). In response to 

declines in legal–size Striped Bass in the 1970’s (Kohlhorst 1999) and at the 

request of anglers, the California legislature established a short–lived Striped Bass 

Management program in 1981, which included stocking Striped Bass in 

California rivers using private and state–run hatcheries. In the same year, Striped 

Bass regulations were further restricted to an 18–inch MLL and a daily bag limit of 

two fish, (14 CCR 5.75; 14 CCR 27.85) which remain in effect today.  

The Striped Bass Management Plan was terminated in 2004 due to observed 

increases in the Striped Bass population and growing concern over the impact 

of Striped Bass predation on native fish species (SB 692, 2003). In 2020, the Fish 

and Game Commission unanimously adopted an amendment to the Striped 

Bass policy that eliminated a numeric target for population size and replaced it 

with a broader commitment to sustain Striped Bass populations in support of a 

robust and self-sustaining recreational fishery (FGC 2020). 

Summary of Proposed Regulation Change Petition 

The Nor–Cal Guides and Sportsmen’s Association (NCGASA) submitted a 

regulation change proposal to the Fish and Game Commission on August 1, 

2022 (Tracking number [TN] 2022–12). The proposed regulation change would 

impose a slot limit within anadromous and marine waters whereby only Striped 

Bass from 20 to 30 inches would be available for harvest in the sport fishery, with 

no proposed change to the bag limit. Currently, any Striped Bass 18 inches or 

greater may be harvested within anadromous and marine waters with a daily 

bag limit of two fish. The NCGASA–proposed Striped Bass regulation change did 

not consider or propose any changes to the current bag limit, season, or 

geographic range. 
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The NCGASA stated need for the proposed shift from 18 to 20–inch minimum 

harvest length:  

“This will allow more opportunity (at least one more year) for females to spawn 

after initial maturity (which is around 18 inches). It would also protect any unripe 

Striped Bass (male or female) that fall between 18 to 20 inches from harvest.” 

(M. Smith, personal communication, November 1, 2022). 

The NCGASA stated need for the proposed 30–inch maximum harvest length:  

“This will allow protection to the most fecund female spawners and contributes 

to increased spawning success of the population.” (M. Smith, personal 

communication, November 1, 2022). 

Communication between NCGASA and the California Department of Fish 

and Wildlife (Department) 

Since petition TN 2022-12 was submitted, the Department has met with NCGASA 

and their scientific advisors multiple times. The meetings and email 

correspondences helped to clarify desired short- and long-term Striped Bass 

fishery outcomes and share available data so that the Department could fairly 

and accurately evaluate the contents of the petition on its face, as well as the 

intent of the petitioner. Through those discussions the Department also tracked 

these additional comments from the petitioner. 

Additional comments from NCGASA: 

• “The Striped Bass population is in desperate trouble at each life stage. The 

population is collapsing and is no longer viable,” (Page 2, TN 2022–12). 

• “Current regulations allow for the removal of female Striped Bass before 

they reach sexual maturity as well as removal of the largest females from 

the system,” (Page 3, TN 2022–12). 

• “20 inches may not be ideal for protecting reproductive females (that 

would be 24 or 26 inches) but it is an initial starting point that balances at 

least one more year toward maturity and maintains recreational angler 

opportunity. We are open to adjusting the lower slot upwards in a phased 

approach as populations sizes gradually increase.” (M. Smith, personal 

communication, November 1, 2022). 
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• “20–30 inches was what the majority of the Striped Bass fishing 

organizations and angling community contacted by NCGASA from 

Monterey to Yuba City were in agreement to for socio economics and 

food for fishing families.” (J. Stone, personal communication, November 1, 

2022). 

Evaluation Summary 

The Department received and evaluated a regulation change petition (TN 

2022–12), whereby if implemented, would impose a Harvest Slot Limit (HSL) of 20–

30 inches on Striped Bass in marine and anadromous waters. The Department 

evaluated if the Striped Bass population warrants further protection through 

changes to current angling regulations, and if the proposed HSL would produce 

the biological and fisheries improvements desired by the petitioners.  

Within Striped Bass native ranges, Atlantic states have adopted various 

combinations of regulatory practices to meet their management goals (Figure 

15, ASMFC 2022). Examples include various harvest slot ranges, split slot limits, 

seasonal and geographic regulations, changes to bag limits, gear restrictions, 

and others. The petition only requested a specific HSL and did not include 

alternative HSL options or other considerations such as changes to season, bag 

limit, or geographic range; therefore the Department’s evaluation is focused on 

the proposed 20–30–inch HSL and does not include evaluation of these other 

factors. The Department gathered available data from inland and marine creel 

surveys, juvenile and adult abundance surveys, and a Striped Bass Angler 

Preference Questionnaire. Additionally, modeled population and fishery 

responses under the current 18–inch MLL regulation were compared to the 

proposed 20–30–inch HSL and an alternative 18–30–inch HSL that maintains the 

current 18–inch MLL.  

The Department could support a regulation change for Striped Bass, including a 

HSL, if it were determined that the population warranted further regulatory 

protections or that regulatory protections would improve the angler experience. 

Harvest slot limits can provide effective population and fisheries benefits such as 

increased productivity, population growth, reduced overfishing, and trophy 

fisheries. Harvest slot limits are best determined using species–specific biological 
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metrics, population dynamics, consideration of environmental influences, 

impacts to fisheries participants, and management goals and objectives.  

Relative to the current MLL, a HSL is estimated to decrease the risk of recruitment 

overfishing, defined as exploitation at a rate beyond stock replacement 

(Goodyear 1980, Mace and Sissenwine 1993) (Figure 13a). Therefore, 

implementation of an HSL may result in increased Striped Bass population 

growth if carrying capacity is not constrained. Population model simulations 

resulted in a 53% probability of recruitment overfishing (i.e., probability of a 

spawner potential ratio [SPR] < 0.35; Figure 13a) under the current 18–inch MLL, 

suggesting that the current regulation may not be adequate for long–term 

population sustainability and growth. Under an 18–30–inch and 20–30–inch HSL, 

model simulations resulted in a decreased risk of recruitment overfishing by 14% 

and 19%, respectively (Figure 13a), indicating that a harvest slot may improve 

recruitment success. 

Population model simulations resulted in a higher proportion of fecundity 

contribution from older (age 10+) females under HSLs compared to the current 

MLL (Figure 13b), which may have positive implications on recruitment for 

Striped Bass. However, there was no difference in this metric between the 18–30–

inch HSL and the 20–30–inch HSL. Thus, it is unlikely that raising the lower limit from 

18 to 20-inch (while maintaining the 30–inch upper limit) will have substantial 

impacts on reproductive output.  

Relative to the current MLL, the evaluated 18–30 inch and 20–30–inch HSL 

regulations resulted in similar improvements to catch and trophy–sized catch 

(Figure13e-f), but harvest was substantially lower under the 20–30–inch slot (21%; 

Figure 13d). Population model simulations resulted in 13% lower harvest under 

the proposed 20–30–inch HSL compared to the 18–30–inch HSL.  
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Prioritizing harvest numbers above other fishery objectives (e.g., increased 

catch, size of catch, fishing opportunities, angler satisfaction, etc.) is best 

supported by the current 18–inch MLL or implementing a wide harvest slot that 

encompasses the majority of sizes that are vulnerable to catch modeled for the 

recreational fishery. If the management objective is to enhance recreational 

fishing opportunities in the form of catch numbers, HSLs better achieve this goal 

compared to the current MLL. Possibly the most realized benefit of HSLs in terms 

of catch comes in the form of catch size, as HSLs produced substantially higher 

numbers of trophy–sized catch compared to the current MLL (Figure 13f). Thus, 

HSLs can provide multiple benefits to the angler experience, including higher 

catch rates and improved quality of catch (as defined by fish size). If the fishery 

objective is to be more protective and increase spawning opportunity, then the 

HSL needs to be set to minimize harvest of the most abundant spawning size 

classes, which will inherently decrease harvest opportunity.  

As stated above, the focus of this evaluation was to determine if (1) the 

population warrants further protection through changes to current angling 

regulations and (2) to assess if the proposed HSL would produce the biological 

and fisheries improvements desired by the petitioners. While the Department is in 

support of an HSL for the Striped Bass fishery as a concept, available monitoring 

data suggest that the adult population is relatively stable and further protections 

to the population in the form of regulatory changes may not be warranted at 

this time; however, regulatory changes in the form of a slot limit could enhance 

recreational fishing opportunities in both catch numbers and catch size. 

Declines in recruitment to age–0 in the Delta (Figure 8) suggests some level of 

reduced spawning and/or recruitment success, though recent abundance 

estimates (2011–2016) imply relative stability in the adult (> 18 inches TL) 

population.  

Recent abundance estimates calculated using the combined inland and 

marine harvest estimated from the Central Valley Angler Survey (CVAS) and the 

California Recreational Fisheries Survey (CRFS) creel surveys, as well as harvest 

rate from tag returns, resulted in an average of 1,157,275 legal–sized (> 18–

inches TL) Striped Bass estimated from 2011–2016. Relative measures of angler 

catch/harvest of adult Striped Bass collected in the CVAS also suggest stability in 

the adult (> 18 inches) population. Angler effort targeting Striped Bass has not 

significantly changed during 1991–2016, however, angler catch-per-unit-effort 

(CPUE) has increased significantly over the same period (Figure 2). Data 

collected from Commercial Passenger Fishing Vessels (CPFV) during 1995–2020 
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also indicate that CPUE has significantly increased over time (Figure 3). The 

average size of Striped Bass harvested by anglers has not changed significantly 

over time (Figure 5). However, length data on fish released was not historically 

recorded, and thus it is possible that the size of fish released in the fishery has 

changed over time. 

Despite evidence of stability in the adult population, the Department is not 

opposed to implementing a HSL to benefit the angling experience. However, 

our evaluation has concluded that a 20–30–inch HSL, as proposed by petitioners, 

may not be adequate in meeting the petitioner's stated fishery and population 

objectives.  

The Department does not support increasing the MLL from 18 to 20 inches 

because it would likely not produce the biological or fisheries responses 

described in the petition.  

One of the stated desires of the petitioners is to protect the earliest spawners. 

The Department has determined that increasing the current MLL from 18 to 20 

inches fails to provide sufficient protections to sexually mature female Striped 

Bass and would not provide the fisheries response sought. The potential for 

increased population fecundity contributed by mature females between 18 and 

20 inches is negligible based on the percentage of female maturity in that size 

and age range. Females are roughly 3 years old at 18–20 inches. Literature on 

the fecundity and maturity of Striped Bass on the West Coast suggests that most 

females mature between ages 4 and 5 when they are around 22–24 inches, and 

nearly all females are mature by age 6 when they are approximately 27 inches 

(Collins 1982, Raney 1989, Scofield 1930). In Atlantic stocks, recent studies have 

found less than 10% of individuals mature at age 3 (Brown et al. 2024), and stock 

assessments for Atlantic Striped Bass use a sexual maturity of 0% for age–3 

females in population models (ASMFC 2014, ASMFC 2022).  

To incorporate natural variation in age–at–maturation in our population model 

of West Coast Striped Bass, we set the mean length at maturation for females at 

22.8 inches with a 95% probability between ~ 20–26 inches (Appendix A2f). There 

was no difference in the proportion of fecundity contributed by older females 

when comparing the model simulations between the proposed 20–30–inch HSL 

inch to the alternative 18–30–inch HSL (Fig. 13b). In other words, increasing the 

lower limit from 18 to 20 inches does not translate into an increase in egg 

contribution by older fish. This is important for population persistence considering 

energy investment into individual offspring changes with female size, such that 
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larger fish produce offspring that are greater in size and number compared to 

smaller fish (Lim et al. 2014). This can have implications on recruitment success, 

as larger offspring are less vulnerable to size–dependent mortality and therefore 

typically experience higher survival rates (Conover and Schultz 1997). The 

difference in the probability of recruitment overfishing (probability of SPR < 0.35) 

under an 18–30–inch HSL vs 20–30–inch HSL was relatively small (5%; Figure 13a), 

suggesting that recruitment gains under each lower limit are similar. 

It is estimated that harvest would decrease by 21% under a 20–30–inch HSL 

compared to the current 18-inch MLL (Fig. 13d). This may have an outsized 

impact on disadvantaged communities that utilize Striped Bass for sustenance. 

Additionally, increasing the MLL to 20 inches is not supported by the angling 

public contacted through an electronic questionnaire distributed by CDFW (n = 

18,751). The Striped Bass Angler Preference Questionnaire indicated that 71% 

supported the current 18–inch MLL. Data from inland and marine creel surveys 

indicate that Striped Bass CPUE, size of the catch, and harvest have been stable 

for decades, and both fisheries have seen an increase in the number of 

released Striped Bass. 

Increasing the MLL from 18 to 20 inches will likely minimize potential population 

benefits due to an increase in discard mortality. Discard mortality (i.e., release 

mortality) can be high (Table 2.3), especially during unfavorable environmental 

conditions such as elevated water temperatures, which are common as climate 

change increases the severity and frequency of drought conditions in California. 

Discard mortality rates for California Striped Bass fisheries are not currently 

monitored; however, the Department’s Central Valley Angler Survey 

qualitatively observes an increase in moribund Striped Bass during late–spring 

through summer when water temperatures are elevated. Mortality rates of 

discarded Striped Bass are well documented in Atlantic Coast recreational 

fisheries (see Appendix 2.1.2).  
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CDFW is supportive of an upper HSL to support a trophy fishery but has not 

determined if 30 inches is the most appropriate size. 

The upper 30–inch HSL proposed by the petitioner was not determined based on 

biological evidence or supporting scientific data, but instead informed by 

angler preference in the Striped Bass fishing organizations and angling 

communities contacted by petitioners. The narrow focus of the current 

evaluation precluded additional analysis of what the most biologically 

appropriate HSL, or combination of regulatory strategies (as observed in the East 

Coast regulations), would be best to meet the goals of both the Department 

and the petitioners.  

While it would be prudent to compare additional HSLs, the Department could 

support an upper HSL of 30 inches (as proposed by petitioners) to create 

opportunity for a trophy fishery. Results from the Striped Bass Angler Preference 

Questionnaire indicate that 63% of respondents were supportive of a catch–

and–release trophy Striped Bass fishery. ‘Trophy’ size was also defined as ≥ 30 

inches by most respondents in that survey). Based on the creel surveys, a 30–

inch upper HSL would likely not have substantial impacts on harvest patterns. 

Creel data indicate that reported harvest of fish > 30 inches is low and many 

anglers informally report to creel clerks that they currently release larger fish for 

various reasons. Based on model results, implementing an upper slot limit of 30 

inches with the current 18–inch MLL only decreased estimated harvest by 

approximately 8% (Figure 13d).  

In concept, an upper HSL of 30 inches could be more protective of the female 

spawning biomass and may contribute to increased recruitment. Model 

simulations resulted in an 8.1% increase in the proportion of fecundity 

contributed by older fish under both evaluated HSLs (20-30 and 18–30 inch) 

compared to the current 18–inch MLL (Fig. 12b). However, a number of factors 

could minimize the expected recruitment response resulting from a 30-inch HSL. 

Anglers harvest a very low proportion of > 30–inch fish (< 6%; Figure 6 and Figure 

7 ), and the Department lacks the data necessary to determine if this 

observation is driven by (1) anglers choosing to release larger fish, (2) low 

abundance of > 30–inch fish in the population, (3) larger fish being less 

vulnerable to catch in the fishery (see Appendix section 2.1.3), or (4) a 

combination of these factors.  
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Decreasing the upper slot limit (< 30 inches) may be necessary to be more 

protective of the greatest proportion of the female spawning biomass. 

Regardless, for significant spawning and recruitment gains to be realized, the 

benefit would likely come at the cost of harvest opportunity. With these 

considerations in mind, additional analysis would be necessary to determine if 

30 inches is the most efficient upper HSL in terms of maximizing stock 

conservation gains while minimizing impacts to the fishery (i.e., loss of catch or 

harvest opportunity).  

Implementation of a harvest slot may necessitate removal of spearfishing as a 

method of take for Striped Bass. 

It is common to allow spearfishing for fish species with MLLs based on the 

assumption that anglers can visually estimate if a fish is larger than the minimum 

size. It becomes extremely difficult, if not impossible, for an angler to accurately 

visually estimate the size of a fish that has a minimum and maximum size limit. In 

addition, the lethal nature of a speargun would make it impossible to release a 

fish in good condition if outside the harvest slot. This can result in illegal harvest if 

retained and put the angler at risk; or the angler releases a moribund fish that 

can no longer contribute to future spawning and catch, which is counter to the 

purpose of the HSL. Additionally, the release of a moribund fish is considered 

wanton waste of fish by definition in regulation. California currently does not 

allow spearfishing take for any species with a harvest slot limit, however, a few 

regions on the East Coast allow take by spear where Striped Bass have slot limits 

(Figure 15). 

Based on available data in California, there is insufficient evidence to support 

that Striped Bass predation is a primary contributor to declining salmonid and 

smelt populations.  

Observations of salmonids in Striped Bass stomachs vary by life stage and 

season, but overall remains relatively low (Stevens 1966, Michel et al. 2018, 

Stompe et al. 2020, Peterson et al. 2020, Brandl et al. 2021). An extensive review 

of literature pertaining to Striped Bass predation in the Sacramento– San 

Joaquin River Delta suggests that sub–adult size classes are more likely to 

encounter and consume native fish due to their longer Delta and freshwater 

residency and more optimal predator–to–prey ratio (PPR) (see Appendix 3).  
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While older (larger) Striped Bass consume more prey on an individual basis, total 

consumption is often greater for sub–adults compared to adults due to a higher 

abundance of younger (smaller) fish (Loboschefsky et al. 2012). It is likely that 

smaller sub–adult Striped Bass (ages 1 and 2) that are present year–round and 

have a wide geographic distribution in the Delta and Central Valley rivers have 

more opportunity to contact native fish species. A shift in MLL from 18 to 20 

inches may contribute to an increase or shift in predation habits for Striped Bass 

between 18 and 20 inches. 

The majority of larger Striped Bass (> 21 inches, Dorazio et al. 1994) are migratory, 

spend less time in the freshwater environment, and are less likely to target 

smaller sized prey due to PPR. There may also be a contingent of large Striped 

Bass that are freshwater residents, posing some constant, yet unquantified, level 

of predation pressure. Establishing an upper HSL at 30 inches will not likely have 

a noticeable impact on predation of juvenile salmonids and smelt due to (1) 

PPR, (2) high variation in the size of prey consumed, and (3) little evidence of 

prey specialization. 

Department Recommendation 

The Department does not recommend a 20–30–inch HSL as proposed in the 

petition. The Department recommends maintaining the current 18–inch MLL 

regulation and is supportive of establishing an upper HSL. Modeling suggests a 

30-inch upper limit could result in decreased risk of recruitment overfishing (and 

thus stock conservation benefits) and increased catch and trophy fishing 

opportunity, but it cannot confirm if 30 inches is the most appropriate size due to 

the narrow scope of the current analysis. While there is public support for 

maintaining the 18–inch MLL (71% or respondents) and establishing a catch–

and–release trophy fishery (64% of respondents), the highest percentage of 

respondents supported no change in harvest regulations (54% of respondents) in 

the Striped Bass Angler Preference Questionnaire. Creel data suggest that the 

Striped Bass fishery in California is currently stable, and the current regulations 

are not contributing to perceived population declines; however, modeling 

results suggest that the current 18-inch MLL on its own may not be adequate for 

long-term population stability and growth.  
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The Department will continue to support harvest opportunity for anglers as long 

as the available data reflect trends that are in line with the guidance laid out in 

the Fish and Game Commission Striped Bass Policy. In the absence of additional 

funding, monitoring, and staffing that would be necessary to conduct a more 

comprehensive, multifaceted approach to determine the most effective 

angling regulation, the Department believes there could be some benefit to the 

Striped Bass fishery by implementing a HSL and could support a HSL of 18-30 

inches. 

Scientific Evaluation of Striped Bass Fishery 

Evaluation of the health and performance of a fishery includes understanding 

angler usage and participation, appropriate regulatory tools to control the 

impact of recreational angling on fish stocks, biological fisheries metrics, and 

how these factors relate to management objectives and realized fisheries 

responses. In order for regulatory tools, such as daily bag and size limits, to be 

effective, responses in angler effort must be reliably estimated relative to 

regulatory adjustment or management objectives. However, predicting angler 

effort responses to regulatory adjustment is difficult because responses depend 

on many factors, including the structure of prevailing and proposed regulations 

and the drivers of angler behavior (Carr–Harris and Steinback 2020). While 

quantitatively accounting for angler effort responses in fishery outcomes was 

beyond the scope of this evaluation, data on angler preference and sentiment 

regarding the current fishery and alternative regulations were considered 

alongside biological fisheries metrics.  

Female spawning stock biomass is a metric of stock performance that is often 

relied on in fisheries management. Understanding the biological consequences 

of alternative harvest size restrictions such as minimum length limits, harvest bag 

limits, harvest slots (minimum and maximum length limits), and protected harvest 

slots is important in preventing recruitment overfishing, a condition in which the 

spawning stock is depleted to a level at which future recruitment declines 

strongly (Allen et al. 2013). In practice, harvest slot policies have been proposed 

as alternatives to minimum length regulations in some recreational fisheries 

because they are more likely to preserve natural age structures, positively affect 

spawning and recruitment potential, increase total harvest and trophy catch 

numbers, and reduce risk of population decline (Arlinghaus et al., 2010, Koehn 

and Todd, 2012, Ayllón et al., 2019). The Department must evaluate if the Striped 
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Bass population is at risk of recruitment overfishing under current regulations, as 

well as weigh stock conservation outcomes against fishery objectives under 

alternative length–based harvest scenarios. 

The Department’s scientific evaluation of the Striped Bass fishery contains a 

summary of the Department’s public outreach efforts in the form of results from 

the Striped Bass Angler Preference Questionnaire, proceedings from a town hall 

meeting, Striped Bass angling regulations from their native range of the Eastern 

United States, and assessments of available Department data sets (inland and 

marine creel surveys and juvenile and adult abundance monitoring). 

Additionally, the Department has leveraged current and historic data, literature, 

and life history modeling tools to inform an age and size–structured population 

model to evaluate potential fishery tradeoffs resulting from changes in harvest 

regulations. Lastly, considerations for how changing the current Striped Bass 

fishing regulations may impact native species is reviewed. This information was 

used to inform the Department’s assessment of the necessity, effectiveness, and 

feasibility of implementing a 20–30–inch slot limit in the Striped Bass fishery. 

Public Input 

Understanding angler usage and participation is key to evaluating the health 

and performance of a fishery, as failing to consider angler effort responses can 

result in regulations that are insufficient in meeting intended objectives. (Carr–

Harris and Steinback 2020). In response to the NCGASA proposal, the 

Department developed a Striped Bass Angler Preference Questionnaire and 

hosted a public Town Hall to gather information from the Striped Bass angling 

community on their thoughts about the overall fishery and determine if there 

was a general desire for changes to the Striped Bass fishery. 

Striped Bass Angler Preference Questionnaire  

The questionnaire was sent out electronically to ~1 million angling license holders 

and was available in 71 languages. Prior to distribution, the questionnaire was 

 

1 The initial Striped Bass Angler Preference Questionnaire (APQ) was only distributed in English 

due to the timing aligned with the change of the State of California fiscal year (July 1) and the 

need for renewal of the translation services contract. Upon contract renewal, the survey was 

redistributed (through email and social media posts) in Spanish, Tagalog, Vietnamese, Russian, 

Simplified Chinese, and Traditional Chinese. 
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reviewed by Fisheries Branch managers, the Human Dimensions Unit (who 

reviewed content for bias, leading language, etc.), and final approval was 

given by the Office of Communication and Outreach Branch (OCEO). There 

were 26,410 responses to the questionnaire, of which 18,751 indicated they do 

fish for Striped Bass and 7,659 did not. Briefly, results show that ~71% of Striped 

Bass anglers (11,981 out of 16,875) support the current minimum size for retention 

at 18 inches. When offered options for changing the minimum size limit, 54% of 

responses (8,975 out of 16,621) did not support increasing the minimum size from 

18 inches while ~28% (4,653 out of 16,621) supported either lowering the 

minimum or no minimum at all (Table 1). However, 64% of responses (10,750 out 

of 16,797) supported a catch–and–release fishery for trophy sized Striped Bass 

even if it would require setting a maximum size limit (in effect a slot limit) on 

Striped Bass that could be harvested (Table 2). The definition of a trophy Striped 

Bass varied widely between responses, with 30, 36, and >40 inches reported 

most frequently (Figure 1). Complete results can be found in Appendix 1.  

Table 1. Results from Question 4 in the 2022 Striped Bass Angler Preference 

Questionnaire. Results reflect responses to the question “Would you like to see 

the minimum size limit for harvest of Striped Bass”. 

No 

change 

(%) 

No minimum 

size (%) 

Lower than 18 

inches (%) 

Higher than 18 

inches (%) 

Number of 

Responses 

54 8 20 18 16,621 

Table 2. Results from Question 6 in the 2022 Striped Bass Angler Preference 

Questionnaire. Results reflect responses to the question “Would you support a 

catch and release fishery for trophy sized Striped Bass? This would require setting 

a maximum size/slot limit on Striped Bass”. 

Yes (%) No (%) Number of Responses 

64 36 16,797 
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Figure 1. Figure 1.2 in Appendix 1, 2022 Striped Bass Angler Preference 

Questionnaire Results Summary. Fill–in–the blank responses to what size Striped 

Bass anglers considered a trophy. Data source: 2022 Striped Bass Angler 

Preference Questionnaire. 

Joint Town Hall Meeting 

The Department hosted a joint public town hall meeting with the NCGASA on 

August 24, 2022. The meeting platform was hybrid with the option to attend in–

person at the Fisheries Branch headquarters in West Sacramento or virtually via 

Zoom. The purpose of the meeting was to discuss the regulation change petition 

brought forth by the NCGASA, the Department’s evaluation of the petition to 

date, and allow public questions and comments to the NCGASA and the 

Department.  

The meeting was well attended with approximately 50 members of the public in 

attendance and 100 more attending virtually. Forty–five public comments were 

made at the meeting with 40 commenters supporting the proposed slot limit 

(20–30 inches TL), two commenters opposing the proposed slot limit, and three 

commenters who were neutral on the issue. 
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CDFW Monitoring Studies 

Angler Derived Fishery Data: Creel Surveys 

There is limited monitoring data for Striped Bass in California, restricting the 

Department’s ability to accurately estimate population and size class 

abundance. The Department’s primary sources of recreational angling data are 

collected by our Inland (Central Valley Angler Survey) and Marine (California 

Recreational Fisheries Survey) creel programs. From these programs, fishery 

metrics such as effort, catch, harvest, and size of the catch can be estimated; 

however, the size ranges observed in the fishery may not be reflective of the size 

class distribution or abundance in the population.  

CPUE as a relative measure of abundance, for the purpose of monitoring trends 

in the Striped Bass fishery, can be used when absolute population estimates do 

not exist (Hilborn and Walters 1992, Quinn and Deriso 1999). However, these 

measures are best used in conjunction with population estimates to better 

understand CPUE trends in a broader context (Ward et al. 2013). Hyperstability is 

the “illusion of plenty”, where CPUE is not linearly related to fish density. This often 

occurs when fisheries target aggregations of fish. Catch rates can remain stable, 

while abundance of the population declines (Erisman et al. 2011). Hyperstability 

has been documented in many commercial fisheries and a few recreational 

fisheries (Shuter et al. 1998, Rose and Kulka 1999, Erisman et al. 2011), and is 

often attributed to fish aggregations and changes in gear efficiency in 

commercial fisheries. However, the mechanisms driving hyperstability in 

recreational fisheries can be attributed to improved fishing techniques 

(technology, gear, and bait) and information sharing (social media, etc.).  

Department creel surveys try to account for sampling factors that could 

contribute to hyperstability through their study designs. Sampling occurs over a 

large geographic area, year–round, and applies other randomly selected 

factors (start times, launch locations/ports, sample day, etc.). Building random 

stratification into the study design captures variability in angler effort (spatially 

and temporally), fish distribution and/or seasonality, and the range of angler 

experience (catchability).  

Based on The Department’s Central Valley Angler Survey (CVAS) data, angler 

effort (total angler hours) targeting Striped Bass has not significantly changed 

during 1991–2016, however angler CPUE has increased significantly over the 

same period (Figure 2). Similarly, data collected from Commercial Passenger 
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Fishing Vessels (CPFV) during 1995–2020 also indicate that Striped Bass CPUE has 

significantly increased over time (Figure 3), providing evidence that fishery 

performance is improving in both fresh and marine waters.  

While CPUE from angler–based surveys have remained relatively stable or even 

increased over time (potential hyperstability), recruitment to age–0 has 

precipitously declined in the Delta (see Juvenile and Adult Monitoring section 

below). However, recruitment to age 3 (size of entry to the fishery) has been 

shown to be strongly density dependent (Figure 4, Kimmerer et al. 2000). This 

may buffer changes in fishable sized Striped Bass from the decline in recruitment 

of age–0 fish. 

 
Figure 2. Average catch of Striped Bass per angler hour. Striped Bass CPUE has 

significantly increased over time (p = 0.001). Data source: CVAS data. 
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Figure 3. Average catch of Striped Bass per angler hour. Data source: CPFV 

Logs. 
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Figure 4. From Kimmerer et al. 2000 Fig 5(A). Young–of–the–year (YOY) index was 

estimated from a combination of Summer Townet Survey, Fall Midwater Trawl 

Survey and the San Francisco Bay Study. Recruits refers to abundance estimates 

of age–3 fish in the Adult Striped Bass Study. 

Catch-per-unit-effort is one metric which is often used to evaluate fisheries 

stability. A declining CPUE may be an indication of overexploitation by 

recreational anglers. While an increasing CPUE may result from improvements in 

fishing technology (lures, fish finders, etc.) that increase anglers’ ability to locate 

and catch fish, and/or may be an indication of an increasing Striped Bass 

population, particularly of sub–adults that are sub–legal size (<18 inches) for 

harvest in the fishery. Evidence of the latter comes from the significant increase 

in numbers of Striped Bass reported as released in both the inland and 

ocean/bay fisheries. Anglers typically report releasing Striped Bass because they 

are 1) practicing catch–and–release fishing, 2) the fish is larger than they find 

desirable, and most commonly 3) because the fish is smaller than what they can 

either legally keep or want to keep. However, angler catch data alone cannot 

be used to assess the status and trends of the Striped Bass population; fishery–

independent population studies and assessments are also needed to address 

these questions. 
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Another metric that can be evaluated for fisheries performance is fish size. An 

indication that a fishery may be in decline is a significant decrease in the size of 

fish harvested. The average size of Striped Bass harvested by anglers has not 

changed significantly over time (Figure 5). Inland harvest from 1998–2016 has 

remained around 23 inches total length (average), while Striped Bass harvested 

in the ocean/bay from 2010–2021 averages around 22 inches. Unfortunately, 

neither inland nor ocean surveys have historically collected size data on fish that 

are reported as released, thus it is possible that the size of fish released in the 

fishery has declined over time. Additionally, creel surveys do not monitor the 

nighttime Striped Bass fishery, so it is possible that there may be a difference in 

the size of Striped Bass harvested during the day when compared to what is 

harvested at night. Currently the Department does not have data to address 

these questions. 

 
Figure 5. The average size of Striped Bass observed in angler catch by the 

Survey. The slope of the trend line is not significantly different than 0 (p = 0.161) 

over the sampling period 1998–2016. Data source: CVAS. 
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Changes to Striped Bass fishing regulations may have unintended consequences, 

such as decreased harvest opportunity. For example, an increase to the 

minimum size for retention may decrease harvest opportunities for all anglers 

and may disproportionately impact disadvantaged communities that rely on 

recreational harvest for food security. In a survey commissioned by the California 

Department of Water Resources (DWR) (Ag. Innovations 2021), 90% of 

disadvantaged community (DAC) respondents indicated that they or their 

families consume fish from the Delta four to five times per week. Striped Bass 

comprised 33% of the catch that DAC anglers reportedly harvested. Currently, 

Striped Bass harvested in the < 20–inch category represents ~20% of the inland 

harvest (as reported by CVAS), and ~9% of the ocean/bay harvest (as reported 

by CRFS). This indicates that Striped Bass anglers are willing to keep smaller fish 

and may already struggle to catch legal–sized Striped Bass (Figures 6 and 7). 

 
Figure 6. Length–frequency distribution of Striped Bass observed in angler harvest 

for Central Valley during 1998–2016. Proposed NCGASA slot limit highlighted in 

blue (74% of reported harvest falls within this range). Data Source: CVAS. 
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Figure 7. Length–frequency distribution of Striped Bass observed in angler harvest 

for Ocean/Bay during 2010–2021. Proposed NCGASA slot limit highlighted in blue 

(87% of reported harvest falls within this range). Data source: RecFIN (CRFS). 

Juvenile Abundance Indices  

Juvenile abundance for Striped Bass inhabiting the Sacramento–San Joaquin 

Delta have been indexed using data collected during the Summer Townet 

Survey (STN, since 1959) and the Fall Midwater Trawl Survey (FMWT, since 1967). 

These surveys sample the pelagic, open–water habitats of the Delta through San 

Pablo Bay and target primarily age–0 fish. Age–0 Striped Bass abundance has 

also been indexed from the San Francisco Bay Study otter and midwater trawls 

(since 1980), which sample benthic and pelagic open–water habitats from the 

confluence of the Sacramento–San Joaquin Rivers to South San Francisco Bay. 

Finally, the UC Davis Suisun Marsh Fish Study (since 1980) also provides a long–

term metric of juvenile abundance for Striped Bass inhabiting the sloughs of 

Suisun Marsh (data available upon request to UC Davis).  

All the above–mentioned surveys have documented some level of decline in 

catch of age–0 or young Striped Bass over their operating history (Figures 8 and 

9). These declines are most drastic in the open water surveys (STN, FMWT, SF Bay 

Study), while the Suisun Marsh Fish Study does not show as steep of a decline 

(Figure 9). The scale of the decline in the open water surveys may be partially 

explained by a lateral shift in distribution away from channel habitats to shoal 
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habitats, which are generally not as well surveyed by the STN, FMWT, and San 

Francisco Bay Study (Sommer et al. 2011). Regardless, the decline in abundance 

amongst all surveys to some degree indicates reduced spawning success and 

recruitment to age–0. 

 
Figure 8. Figure 13 in Malinich et al. 2022. Index values for age–0+ (STN, FMWT) 

and age–0 Striped Bass (SFBS MWT, SFBS OT) from the Summer Townet Survey 

(STN), Fall Midwater Trawl (FMWT) and San Francisco Bay Study (SFBS) midwater 

trawl (MWT) and otter trawl (OT). See Malinich et al. (2022) for description of 

index values. 
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Figure 9. Figure 22 from O’Rear et al. (2022). Catch per unit effort (CPUE) of 

Striped Bass from the Suisun Marsh Fish Study beach seine (BSEIN) and otter trawl 

(OTR) surveys. See O’Rear et al. (2022) for description of CPUE calculations.  

Adult Population Monitoring  

Adult abundance was first estimated in 1969 and continued through the early 

2000s. These estimates relied on tagging and subsequent recapture of tagged 

individuals to generate Lincoln–Petersen population estimates. Estimates show a 

decline from 1.5–2 million adults in the 1960s and 1970s to fewer than 1 million 

adults by the late 1990s (Figure 10a). Similarly, age–3 Striped Bass declined from 

over 600,000 to approximately 100,000 during the same time period (Figure 10b). 

Harvest rates have also been generated as a product of the adult mark–

recapture program. Using high–reward tags and angler tag returns, harvest rates 

can be calculated from 2011 to 2022. During this time period, harvest rates 

averaged 12%, with a low of approximately 4% in 2015 and a high of 29% in 2017 

(Figure 11). Decreased funding and an associated reduction in the number of 

tags released and recovered resulted in the inability to reliably calculate 

abundance estimates using mark–recapture methods after the early 2000s. 

However, recent abundance estimates calculated using the combined inland 

and marine harvest estimated from CVAS and CRFS creel surveys, as well as 

harvest rate from tag returns, resulted in an average of 1,157,275 legal–sized (> 

18–inches TL) Striped Bass estimated from 2011–2016. Abundance estimates 

during this period ranged from 604,695 legal–sized Striped Bass in 2013 to 

2,252,748 in 2015. Abundance estimates using harvest and harvest rate are 
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restricted to this time period due to year–round sampling limitations by CVAS. 

Additionally, these estimates do not account for harvest in the night fishery or 

from those fish harvested outside of the CVAS survey area and are therefore 

biased low. 

 
Figure 10. Estimated abundance of a) legal sized Striped Bass (≥ 18inches total 

length) and b) age–3 Striped Bass in the Sacramento–San Joaquin Watershed 

from 1969–1996. Figure from Kohlhorst (1999). 
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Figure 11. Estimated harvest rate of Striped Bass in the Sacramento–San Joaquin 

Watershed from 2011–2022. 

Population Model  

Model overview 

To understand potential fishery tradeoffs resulting from proposed regulatory 

changes to the Striped Bass (Morone saxatilis) recreational fishery, we 

developed a sex–specific age and size–structured population model. The model 

predicts the sex–specific abundance of growth–type groups for each age at 

equilibrium as a function of density–dependent recruitment, natural mortality, 

harvest mortality, and discard mortality. The model accounts for differences in 

the impact of length–based harvest on females and males by modelling their 

abundance independently with different average growth rates and 

contributions to the total fecundity of the stock. Multiple growth–type groups 

were modelled for each sex to account for inherent variation in fish growth and 

the cumulative effects of size–selective harvest on the size structure of the stock. 

We applied the model to evaluate the relative performance of a range of 

length–based harvest restrictions with a focus on the current MLL and a recently 
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proposed harvest–slot limit (HSL) at meeting fisheries and conservation 

management objectives. To account for uncertainty in life history, recruitment, 

and fishery inputs, we simulated the distribution of plausible model outcomes 

using a Monte Carlo simulation approach. With this approach we evaluated 

four management priorities, including stock conservation, total harvest, catch of 

trophy–sized fish, and total catch.  

Methods 

Model Formulation 

We model the number of fish of each sex and growth–type–group recruiting to 

age–1 at equilibrium (𝑅𝑔,𝑠) with a Botsford–modified Beverton–Holt stock–

recruitment function (Beverton and Holt 1957, Botsford and Wickham 1979, 

Botsford 1981a, Botsford 1981b) as, 

Equation (Eq.) 1  

𝑅𝑔,𝑠 = �̇�𝑠𝑝𝑔𝑅0 (
𝐶𝑅 − 𝜙0 𝜙𝑓⁄

𝐶𝑅 − 1
), 

where 𝐶𝑅 is the Goodyear recruitment compensation ratio (Goodyear 1977, 

1980) that describes the maximum relative increase in juvenile survival as the 

total fecundity is reduced from the unfished biomass to near zero (Walter and 

Martell 2004). The parameters 𝜙0 and 𝜙𝑓 are the per–recruit fecundity of the 

unexploited stock and the exploited stock, respectively. The parameter 𝑅0 is the 

average number of juvenile fish recruiting to age–1 in the unfished stock, which 

is analogous to the carrying capacity of the stock. The parameter 𝑝𝑔 is a vector 

of fixed proportions that apportion the number of recruits each year to each 

growth–type–group (𝑔). By apportioning recruits in fixed proportions, the 

assumption that variation in growth is a non–heritable trait is made explicit. The 

parameter �̇�𝑠 is a fixed sex ratio of recruits. 

The fecundity per recruit of the stock in the fished (𝜙𝑓) and unfished (𝜙0) 

condition was calculated as, 

Eq. 2 

𝜙 = ∑ ∑ 𝑝𝑔,𝑠=𝑓𝑆𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓(1 − 𝑒−𝜃∗𝑝𝑚𝑎𝑙𝑒)

𝑔𝑎

, 
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where 𝑆𝑎,𝑔,𝑠=𝑓 is finite survival rate for females, and 𝑓𝑎,𝑔,𝑠=𝑓 is the reproductive 

biomass of females at age 𝑎 in growth–type–group 𝑔. The term (1 − 𝑒−𝜃∗𝑝𝑚𝑎𝑙𝑒) 

modifies the fecundity based on the ratio of reproductive males to females –per 

Heppel et al. (2006), where the parameter 𝑝𝑚𝑎𝑙𝑒 represents the per–recruit 

proportion of mature males in the fished condition and 𝜃 represents the relative 

contribution of male to female reproductive biomass in the reproductive 

process. This modification to the per–recruit fecundity calculation formalizes the 

assumption that females are the primary contributors to the annual fecundity of 

the stock while accounting for the influence of altered sex ratios due to 

differential effects of size–selective harvest on the male and female 

components of the stock. The reproductive biomass 𝑓𝑎,𝑔,𝑠 for both sexes was 

approximated as the difference between the weight and weight–at–maturation 

for each age, growth–type–group, and sex. 

For each sex and growth–type–group, survivorship 𝑆 to age 𝑎 was calculated 

recursively as, 

Eq. 3 

𝑆 𝑎,𝑔,𝑠 =  𝑆 𝑎−1,𝑔,𝑠𝑒−𝑀𝑎−1,𝑔,𝑠(1 − �̇�𝑎−1,𝑔,𝑠𝑉𝑎−1,𝑔,𝑠𝑈)(1 − (�̇�𝑎−1,𝑔,𝑠�̇� − �̇�𝑎−1,𝑔,𝑠𝑉𝑎−1,𝑔,𝑠𝑈)𝐷), 

where 𝑆 𝑎−1,𝑔,𝑠 is the finite annual natural survival rate (i.e., 𝑆 𝑎,𝑔,𝑠 =  𝑒−𝑀𝑎,𝑔,𝑠) that 

models the proportion of fish surviving from deaths due to natural causes. The 

parameter 𝑀𝑎,𝑔,𝑠 is the instantaneous annual natural mortality rate, and the 

terms �̇�𝑎,𝑔,𝑠 and 𝑉𝑎,𝑔,𝑠 are the length–based vulnerabilities of fish to capture and 

harvest (respectively). The parameter 𝐷 models discard mortality rate, which 

represents the proportion of caught and released fish that die due to the 

capture and handling process, and �̇� and 𝑈 represent capture and harvest 

rate, respectively.  

We modeled the instantaneous annual natural mortality rate 𝑀𝑎,𝑔,𝑠 as inversely 

proportional to fish length per Lorenzen (2000) as, 

Eq. 4 

𝑀𝑎,𝑔,𝑠 = 𝑀𝑟𝑒𝑓 (
𝐿𝑟𝑒𝑓

𝐿𝑎,𝑔,𝑠
), 

 

where 𝐿𝑟𝑒𝑓 is a reference length where the natural mortality rate is known to be 

a given value (i.e., 𝑀𝑟𝑒𝑓). This formulation describes natural mortality as higher for 
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smaller, younger fish and lower for larger, older fish, which is a pattern that is 

consistent across fish species (Lorenzen 2000) and is important when determining 

length–based harvest regulations (Ahrens et al. 2020).  

The vulnerability of each sex, age and growth–type–group to capture (�̇�𝑎,𝑔,𝑠 in 

Eq. 3) was described as a dome shape with a double logistic model to describe 

reduced vulnerability of smaller and larger fish relative to moderate sizes as, 

Eq. 5 

�̇�𝑎,𝑔,𝑠 =  (
1

1 + 𝑒
−(

𝐿𝑎,𝑔,𝑠−𝐿𝑙𝑜𝑤

𝜎∗𝐿𝑎,𝑔,𝑠
)

− 
1

1 + 𝑒
−(

𝐿𝑎,𝑔,𝑠−𝐿ℎ𝑖𝑔ℎ

𝜎∗𝐿𝑎,𝑔,𝑠
)
), 

where 𝐿𝑎,𝑔,𝑠 is the length of fish at age 𝑎 in growth–type–group 𝑔 for sex 𝑠; 𝐿𝑙𝑜𝑤 is 

the lower total length at which fish are 50% vulnerable to capture; 𝐿ℎ𝑖𝑔ℎ is the 

upper total length at 50% vulnerability to capture; and 𝜎 approximates the 

standard deviation of the logistic distribution. The left terms in Eq. 5 model 

increasing vulnerability to angling with length, and the right terms models 

declining vulnerability to angling with length. Values of 𝜎 specify the steepness 

of each side of the dome–shaped vulnerability curve.  

The vulnerability of each sex, age and growth–type–group to harvest was 

modeled as Boolean variables where a value of 1 indicated that fish of age 𝑎 in 

growth–type–group 𝑔 were of size legal to harvest (i.e., within range given the 

MLL or HSL evaluated) and a value of 0 indicated that they were not. Thus, we 

specified vulnerability to harvest with a logical test as, 

Eq. 6 

𝑉𝑎,𝑔,𝑠 = 1, when 𝐿𝑚𝑖𝑛 <  𝐿𝑎,𝑔,𝑠 < 𝐿𝑚𝑎𝑥 

𝑉𝑎,𝑔,𝑠 = 0, when 𝐿𝑚𝑖𝑛 >  𝐿𝑎,𝑔,𝑠 or 𝐿𝑚𝑎𝑥 <  𝐿𝑎,𝑔,𝑠 

Where specified values of 𝐿𝑚𝑖𝑛 and 𝐿𝑚𝑎𝑥 represent the length–based harvest 

regulation, with 𝐿𝑚𝑖𝑛 as the lower and 𝐿𝑚𝑎𝑥 as the upper legal length for harvest.  

We modelled the growth of males and female fish in each growth–type–group 

independently with a standard Bertalanffy (1938) growth model as, 
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Eq. 7 

𝐿𝑎,𝑔,𝑠 = 𝐿∞,𝑔,𝑠(1 − 𝑒−𝑘(𝑎−𝑡0)), 

where 𝐿∞,𝑔,𝑠 is the asymptotic (maximum) size of growth–type–group 𝑔 for sex 𝑠, 

𝑘 is the metabolic parameter that determines the rate that 𝐿∞,𝑔,𝑠 is attained, and 

𝑡0 is the theoretical age at length equal to zero. We simulated variability in 

growth by assigning each growth–type–group a unique 𝐿∞,𝑔,𝑠 based on a range 

between ± 20% of an average annual asymptotic length �̅�∞,𝑠 (Walters and 

Martell 2004). The weight of fish was calculated with a standard weight/length 

relationship as: 

Eq. 8 

𝑤𝑎,𝑔,𝑠 = 𝑎𝐿𝑎,𝑔,𝑠
𝑏, 

where 𝑎 is the scaling parameter and 𝑏 is the allometric parameter that modifies 

the relationship between length and weight.  

Simulation Process 

We ran our model as a Monte Carlo simulation in three main steps by, 1) 

defining a set of MLL and HSL regulations to be evaluated, 2) generating a 

random sample of input parameter values, and 3) running the model iteratively 

for the full combination of regulations and inputs to produce a sample of 

predicted outcomes for each regulation. We defined a set of length–based 

regulations as the combination of a range of minimum (𝐿𝑚𝑖𝑛) and maximum 

(𝐿𝑚𝑎𝑥) legal–size limits. We achieved this by creating vectors for 𝐿𝑚𝑖𝑛 and 𝐿𝑚𝑎𝑥 in 

1 cm increments from 30 cm to a maximum legal length 𝐿𝑚𝑎𝑥(set at 182 cm, i.e., 

+ 20% the maximum value of 𝐿∞). The vector for 𝐿𝑚𝑎𝑥 ranged from the minimum 

value of the 𝐿𝑚𝑖𝑛 vector +1 (i.e., 31 cm) to 182 cm. All regulations with 𝐿𝑚𝑎𝑥 =

182 cm and 𝐿𝑚𝑖𝑛 < 182 cm represent MLL regulations while all regulations with 

𝐿𝑚𝑖𝑛 < 𝐿𝑚𝑎𝑥 < 182 cm represent HSL regulations. All regulations with 𝐿𝑚𝑖𝑛 > 𝐿𝑚𝑎𝑥 

were excluded from the process.  

All additional input parameters were either fixed values or drawn randomly from 

sampling distributions to account for fishery and biological uncertainty. 

Distributions for randomly drawn inputs were specified such that the central 

tendency and variation in parameter values were plausible based on multiple 
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data sources, published values, and life–history theory. The uncertainty 

associated with key life history and stock recruitment inputs including the 

density–dependent compensation ratio 𝐶𝑅, the average asymptotic length 𝐿∞, 

the metabolic growth parameter 𝑘, the instantaneous natural mortality rate 

𝑀𝑟𝑒𝑓, and the length at maturation 𝐿𝑚𝑎𝑡 were obtained using the R package 

Fishlife (Thorson et al. 2017, Thorson 2019, Thorson 2022). The R package Fishlife 

was created to provide life history and stock recruitment parameters with 

measures of uncertainty important for determining sustainable regulations for 

data–limited fisheries. The package utilizes data from over 10,000 fish 

populations contained in the Fishbase database (Froese and Pauly 2017) in a 

hierarchical multivariate generalized linear mixed model to predict mean 

parameter values and a covariance matrix based on taxonomic relationships. 

To further inform the estimation process, we used parameter values available in 

the literature with the model updating feature provided in the package to 

produce the covariance matrix used for generating these input parameters 

(e.g., Rudd et al. 2019). All input parameters of the model, mean values, and 

sampling distributions are defined in Tables 3 and 4, and fully justified in 

Appendix 2.   
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Table 3. Average life history and biological parameter input values used for 

population simulations of Striped Bass. 

Parameter Description 
Male 

Value 

Female 

Value 

Sampling 

Distribution 

𝑅0
2 Beverton-Holt Stock Recruitment: 

Average annual unfished 

recruitment 

1 1 Fixed 

𝐶𝑅 2 Beverton-Holt Stock 

Recruitment: Compensation 

ratio 

11.6 11.6 𝐶𝑅 ~ MvN(𝜇, Σ)  

𝜃 2 Sex ratio: Fertility function 

parameter  

- 50.4 𝜃 ~ U(𝑎 = 20, 𝑏 = 80) 

𝐿∞,𝑚𝑖𝑛 3 Growth: Minimum asymptotic 

length (cm) 

96.8 106.3 Derived 

𝐿∞,𝑚𝑎𝑥 3 Growth: Maximum asymptotic 

length (cm) 

145.2 159.5 Derived 

𝐿∞ 4 Growth: Average asymptotic 

length (cm) 

121 132.9 𝐿∞ ~ MvN(𝜇, Σ) 

𝑘 4 Growth: Von Bertalanffy growth 

coefficient (yr-1) 

0.1 0.1 𝑘 ~ MvN(𝜇, Σ) 

𝑡0 4 Growth: Theoretical age at 

length 0 (years) 

-1.4 -1.4 Fixed 

𝐿𝑚𝑎𝑡 4 Maturation: Length (cm) at 

maturation (years) 

35.1 58 𝐿𝑚𝑎𝑡  ~ MvN(𝜇, Σ) 

𝐴𝑚𝑎𝑥 Mortality: Maximum age (years) 30 30 Fixed 

𝑀𝑟𝑒𝑓 5 Mortality: Natural mortality rate 

at 𝐿𝑟𝑒𝑓 (yr-1) 

0.15 0.15 𝑀𝑟𝑒𝑓 ~ MvN(𝜇, Σ) 

𝐿𝑟𝑒𝑓 5 Mortality: Reference length 

where 𝑀 = 𝑀𝑟𝑒𝑓 (cm) 

90 90 Fixed 

𝑎 6 Length-weight: scaling 

parameter 

4.8*10-5 2.7*10-5 Fixed 

𝑏 6 Length-weight: allometric 

parameter 

2.7 2.8 Fixed 

 

2 Appendix 2.2.5 

3 Appendix 2.2.1 

4 Appendix 2.2.3 

5 Appendix 2.2.4 

6 Appendix 2.2.2 
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Table 4. Average fishery parameter input values used for population simulations 

of Striped Bass. 

Parameter Description Mean 

Value  

Sampling 

Distribution 

𝐿𝑡𝑟𝑜𝑝ℎ Minimum TL of trophy-size fish 

(cm) 

76 Fixed 

𝐷 7 Discard Mortality rate  0.29 𝐷 ~ 𝐵(𝛼 = 3.75, 𝛽

= 9.25) 

𝑈 8 Harvest rate 0.14 𝑈 ~ 𝐵(𝛼 = 5 , 𝛽 = 30) 

�̇� 8 Catch rate  0.35 𝑈/(1 − 𝑟𝑟𝑎𝑡𝑒 ) 

𝛿 8 Release rate 0.58 𝛿 ~ 𝐵(𝛼 = 70 , 𝛽 = 50) 

𝐿𝑙𝑜𝑤 9 Lower bound of length that is 

50% vulnerable to capture 

(cm) 

48 𝑁(𝜇 = 60, 𝜎 = 3) 

𝐿ℎ𝑖𝑔ℎ 9 Upper bound of length that 

is 50% vulnerable to capture 

(cm) 

79 𝐿𝑙𝑜𝑤 + Δ, 

Δ ~ 𝑙𝑜𝑔𝑁(𝜇 = ln(5) ,
𝜎 = 1) 

 

Model Outputs  

We defined a set of model outputs as management performance metrics 

relevant to four primary objectives for the Striped Bass fishery. These objectives 

include three fisheries objectives to 1) maximize harvest, 2) maximize total catch, 

and 3) maximize catch of trophy–sized fish, and the objective to 4) provide 

stock conservation. Because the true value of the average number of fish 

recruiting to age–1 in the unfished condition is unknown, we specified 

management performance metrics for the fisheries objectives relative to the 

predicted values for the current MLL. These metrics included the percent 

change in harvest, total catch, and catch of trophy–sized fish between the 

 

7 Appendix 2.1.2 
8 Appendix 2.1.1 
9 Appendix 2.1.3 
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evaluated regulation and the current MLL. We calculated harvest, total catch, 

and catch of trophy–sized fish as, 

Eq. 9 

𝐻 = 𝑈 ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠𝑉𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

Eq. 10 

𝐶 = �̇� ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

Eq. 11 

𝑇 = �̇� ∑ ∑ ∑ 𝑁𝑎,𝑔,𝑠𝑡𝑎,𝑔,𝑠�̇�𝑎,𝑔,𝑠

𝑠𝑔𝑎

 

where 𝑁𝑎,𝑔,𝑠 is the predicted abundance of fish for each age, growth–type–

group and sex. The parameter 𝑡𝑎,𝑔,𝑠 in Eq. 11 is a Boolean variable that takes the 

value of one when 𝐿𝑎,𝑔,𝑠 (Eq. 7) is greater than or equal to trophy size (𝐿𝑡𝑟𝑜𝑝ℎ, 

Table 4). The abundance of each sex at age for each growth–type–group was 

calculated as, 

Eq. 12 

𝑁𝑎,𝑔,𝑠 = 𝑅𝑔,𝑠𝑆𝑎,𝑔,𝑠 

where 𝑅𝑔,𝑠 is the number of fish recruiting to age–1 for each growth–type–group 

and sex (Eq. 1) and 𝑆𝑎,𝑔,𝑠 is their survival to each age (Eq. 3). 

We used three performance metrics to evaluate the ability of regulations to 

conserve important components of the reproductive process as measures of 

stock conservation, which included,1) spawning stock biomass, 2) mature stock 

sex ratio, and 3) reproduction by older female fish. The conservation of 

spawning stock biomass was represented as the probability of each regulation 

resulting in a spawning potential ratio (SPR) ≥ 0.35. The spawning potential ratio is 

defined as the ratio of fished to unfished stock fecundity and is commonly used 

to indicate the risk of recruitment overfishing (i.e., exploitation at a rate beyond 

stock replacement; Goodyear 1990, Mace and Sissenwine 1993). Minimum 

values of SPR required for stock persistence vary in the literature from values of 



37 

 

0.3 to 0.5 (Walters and Martelle 2004). We adopted the value of SPR ≥ 0.35 from 

the 2022 Albemarle Sound–Roanoke River Striped Bass stock assessment (Lee et 

al., 2022) as an indication of spawning stock biomass conservation and 

calculated the probability of each regulation meeting this criterion as, 

Eq. 13 

𝑆𝑃𝑅𝑝𝑟𝑜𝑏 = ∑ (
𝑅𝜙𝑓

𝑅0𝜙0
≥ 0.35) 𝐼𝑡𝑜𝑡𝑎𝑙⁄

𝐼

, 

where 𝑅 is recruitment at equilibrium in the fished condition (Eq. 1), 𝜙0 and 𝜙𝑓 is 

the per–recruit fecundity of the unexploited and exploited stock (respectively, 

Eq. 2), 𝑅0 is the average number of juvenile fish recruiting to age–1 in the 

unexploited stock (Table 3), 𝐼 indicates each model iteration, and 𝐼𝑡𝑜𝑡𝑎𝑙 is the 

total number of model iterations. 

We chose the percent change in mature male sex ratio (𝑟𝑚𝑎𝑙𝑒) between the 

current and evaluated harvest regulations to account for potential influence of 

the interaction between variable growth and maturation rates of male and 

female Striped Bass and length–based vulnerabilities to capture and harvest 

that may alter the sex ratio (McCleave and Jellyman 2004). In the case of 

Striped Bass, where females grow and mature at faster rates than males, 

increased harvest pressure on larger fish may impact the reproductive capacity 

of the population if exploitation results in disproportionate removal of females. 

Furthermore, population resilience to exploitation or unfavorable environmental 

conditions may increase with higher fecundity contribution from larger females. 

While it is assumed that fecundity scales linearly with body size in individual fishes 

(i.e. isometric relationship; Walters and Martell, 2004), many marine species 

demonstrate disproportionately higher reproductive output with body size (i.e. 

hyperallometric relationship; Barneche et al. 2018). Larger female Striped Bass 

have been reported to produce larger eggs, larger newly hatched larvae 

(Monteleone and Houde 1990) and may have higher hatching success than 

younger females (Zastrow et al. 1990). To capture the impact of regulations on 

age–specific reproductive output, we used the percent change in the fecundity 

contribution of females aged ≥ 10 years to the total fecundity of the population 

between the current and evaluated harvest regulations, calculated as,   
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Eq. 14 

𝛾 =  
∑ ∑ 𝑁𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓𝑔𝑎≥10

∑ ∑ 𝑁𝑎,𝑔,𝑠=𝑓𝑓𝑎,𝑔,𝑠=𝑓𝑔𝑎
, 

where 𝑁𝑎,𝑔,𝑠=𝑓 is the is the predicted abundance (Eq. 12) and 𝑓𝑎,𝑔,𝑠=𝑓 is the 

reproductive biomass for females within each age and growth–type–group. 

We compared the following three alternative regulations to the results of the 

current (a) 46–cm TL MLL regulation: (b) 51–76–cm TL HSL, (c) 46–76–cm TL HSL 

and (d) 70–90–cm TL (Table 5). Regulations (b) and (c) serve as two candidate 

regulations under consideration as alternatives to the current MLL: (b) was 

proposed by NCGASA with the goal of increasing opportunities for mature 

females to spawn before entering the fishery (by increasing the minimum 

harvest length), and providing protection for older, more fecund females that 

escape the fishery (see Introduction for more details). Additionally, this 

regulation has the added benefit of creating a trophy fishery by limiting the 

maximum harvest size to 76–cm TL. Regulation (c) represents an alternative to 

regulation (b) to allow for continued harvest at the current MLL while 

establishing a trophy fishery by limiting the maximum harvest size to 76–cm TL. 

Lastly, we measure the outcome of the current 46–cm TL MLL against (d) East 

Coast Striped Bass regulations to compare results to a conservation–focused 

management strategy that is currently implemented for Atlantic stocks (Table 5).  

Table 5. Current regulations and proposed and alternate slot limit ranges in 

consideration for the Striped Bass (Morone saxatilis, Moronidae) fishery in 

California. 

Regulation Description 

(a) 46 cm (~18 inches) TL MLL  Current Striped Bass regulation in California 

(b) 51-76 cm (~20-30 inches) TL HSL Slot limit proposed by NCGASA 

(c) 46 - 76 cm (~18-30 inches) TL HSL Current MLL with upper HSL proposed by 

NCGASA 

(d) 70-90 cm (~28- 35 inches) TL HSL East coast regulations (for comparison) 



39 

 

Model Results  

Conditions that affect overfishing. 

The probability that length–based harvest regulations resulted in overfishing for 

Striped Bass varied across several fishery and population conditions (Figure 12). 

The probability of the model resulting in an SPR < 0.35 (i.e., overfishing) increased 

as harvest rate (𝑈), catch rate (𝑈)̇ , and discard mortality (𝐷) increased (Figure 

12a–f). The probability of overfishing was more variable at high discard mortality 

rates, likely because (1) these scenarios occurred less frequently in the simulation 

and (2) high discard mortality conditions that resulted in low probabilities of 

overfishing included below average values for catch rate (13%) and harvest 

rate (5%). The probability of overfished conditions occurring declined as the ratio 

of fecundity contribution of females age ≥10 years (𝛾) increased (Figure 12i–j), 

suggesting a relationship between fecundity contribution from larger females 

and population sustainability. Overfishing was also less likely to occur as release 

rate (𝛿) increased (Figure 12g–h), but values never reached zero due to some 

level of discard mortality present. 
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Figure 12. Histograms (left) and scatter plots (right) of simulated values for 

harvest rate (𝑈, a–b), catch rate (�̇�, c–d), discard mortality (𝐷, e–f), release rate 

(𝛿, g–h), and outputs for fecundity contribution of older (age 10+) fish (𝛾, i–j) that 

result in SPR values representing overfished (SPR < 0.35) and sustainable (SPR ≥ 

0.35) conditions.  
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Performance of MLLs and HSLs for fishery objectives 

Except for harvest, candidate HSLs outperformed the current MLL for all fishery 

objectives. The probability of meeting conservation thresholds (SPR ≥ 0.35) under 

the current 46–cm TL MLL regulation was 47%, compared to 61% and 66% for a 

HSL with the current MLL 46–76–cm TL and the NCGASA–proposed 51–76–cm TL 

HSL, respectively. This probability increased to 79% under East Coast regulations 

(70–90–cm TL HSL) (Figure 13a). The fecundity contribution of older (≥ age 10) fish 

was higher under HSLs relative to the current MLL, but no differences resulted 

between the HSLs of interest (Figure 13b). Fecundity contribution of older fish 

was 6.5% higher than the current MLL under the East Coast HSL, and 8.1% higher 

under both candidate HSLs (46–76–cm and 51–76–cm) (Figure 13b). Differences 

in the estimated proportion of mature males in the population between the 

current and evaluated regulations were minimal, ranging from 1.5–4.5% lower 

than the current MLL (Figure 13c).  

Compared to the three evaluated HSLs (Table 5), the current MLL resulted in the 

highest harvest per–recruit estimates (Figure 13d). However, the 46–76–cm HSL 

performed similarly, with harvest only 7.7% lower than that under the current MLL. 

Harvest estimates decreased by 21.1% under the candidate 51–76–cm HSL and 

were 73% lower than the current MLL under the East Coast HSL (70–90 cm) 

(Figure 13d). However, the East Coast HSL resulted in the largest percent 

increase in catch compared to the current MLL (30.3%), followed by the two 

candidate HSLs (Figure 13e). Evaluated HSLs performed similarly to each other, 

resulting in an estimated 8.5% and 13.1% increase in catch per–recruit under the 

46–76–cm and 51–76–cm HSL, respectively. Relative to the current MLL, estimates 

of trophy catch per–recruit was 19% and 24.2% higher under the 46–76– cm and 

51–76–cm HSLs (respectively) and 54.6% higher under the East Coast regulation 

(Figure 13f).  
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Figure 13. Model results describing (a) the probability of regulations resulting in 

an SPR ≥ 0.35 and the percent difference in (b) the ratio of fecundity 

contribution of age 10+ females, (c) the proportion of mature males in the 

population, (d) harvest per recruit, (e) total catch per recruit, and (f) catch of 

trophy–sized fish per recruit between current regulations (46–cm MLL) and a 

continuous range of MLLs and HSLs. The four evaluated regulations (Table 5) are 

denoted by symbols.  

Model Discussion 

Our simulation procedure produced more favorable outcomes for nearly all 

management priorities under HSLs compared to the currently enforced 46–cm 

MLL. The evaluated HSL regulations produced the greatest improvements to the 

catch of trophy fish and SPR but represented a trade off in harvest numbers. 
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HSLs produced more modest improvements to the total catch, the sex ratio and 

fecundity contribution of older females. These improvements were similar 

between the two evaluated HSL regulations; however, the harvest tradeoff was 

greatest for 51–76–cm HSL compared to 46–76–cm HSL.  

These results corroborate a growing body of literature that indicate HSLs as an 

effective alternative to more common MLLs for promoting stock conservation 

while maintaining catch and harvest opportunities. For example, Gwinn et al. 

(2015) demonstrated that protecting both immature and large fish from harvest 

results in a better compromise among management objectives including 

harvest, trophy–catch, and stock conservation for both short and long–lived 

species. Ahrens et al. (2020) advanced this work by accounting for the impacts 

of density and size–dependent growth, mortality, and fecundity on optimal 

harvest schedules, finding that harvest slots typically outperformed minimum 

length limits for harvest and catch–related objectives. This work also highlighted 

the importance of low discard mortality rates for the benefits of HSLs to be 

realized. Similarly, the benefits for HSLs have been predicted for individual 

fisheries such as Murray Cod (Maccullochella peelii, Koehn and Tood 2012), 

Northern Pike (Esox lucius, Arlinghaus et al., 2010), Gulf of Mexico Red Snapper 

(Bohaboy et al., 2022), Gag Grouper (Tetzlaf et al., 2013), as well as East Coast 

Striped Bass (Carr–Harris and Steinback 2020). This body of literature, including 

this study, suggests that in the recreational fisheries context, HSLs can provide a 

better outcome for meeting diverse fisheries objectives. 

The efficacy of each HSL of interest ultimately depends on the Department’s 

management plan for Striped Bass, which is currently defined by broad goals for 

the fishery as opposed to quantitative measures. A management goal primarily 

focused on conservation of the species may consider HSLs closer to East Coast 

regulations (70–90–cm HSL) to ensure harvest policies result in > 75% probability 

of population sustainability (Figure 13a). However, these more restrictive 

regulations conflict with The Department’s (CDFW) responsibility to preserve 

recreational opportunities in the form of harvest, which would decrease by 73% 

relative to current levels (Figure 13d). Prioritizing harvest numbers above other 

fishery objectives is best supported by the current MLL, or a wide harvest slot that 

encompasses most sizes that are vulnerable to catch modeled for the 

recreational fishery (~46 –100 cm). If the management objective is to enhance 

recreational fishing opportunities in the form of catch numbers, HSLs better 

achieve this goal compared to the current MLL. Possibly the most realized 

benefit of HSLs in terms of catch comes in the form of catch size, as the 

evaluated HSLs produced substantially higher (19–54%, Figure 13f) numbers of 
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trophy–sized catch compared to the current MLL. Thus, HSLs provide multiple 

benefits to the angler experience, including higher catch rates and improved 

quality of catch (as defined by fish size). 

Pursuant to section 703 of the California Fish and Game Code, it is the policy of 

the Fish and Game Commission that the Department takes actions to promote a 

self–sustaining Striped Bass population in support of a robust recreational fishery 

while considering the potential impacts of Striped Bass population growth on 

native species (FGC 2020). Therefore, regulations that balance stock persistence 

and recreational catch and harvest opportunities are of primary interest to the 

Department. Based on model results, the current 46 cm MLL may not be 

sufficient to ensure the long–term sustainability of the population. Model 

simulations resulted in a 53% probability of recruitment overfishing (SPR < 0.35) 

under this regulation, versus a 34–39% probability under the evaluated HSLs (51–

76–cm and 46–76–cm HSL, respectively) (Figure 13a). While the probability of 

meeting a SPR target of ≥ 0.35 relative to the current MLL is marginally higher 

(5%) under a 51–76–cm HSL, this small improvement comes at the cost of harvest 

opportunities. Harvest was estimated to decrease by about 21% relative to 

current levels under a 51–76–cm HSL compared to only a ~8% decrease under a 

46–76–cm HSL (Figure 13d). These results align with data collected by creel 

surveys, which show that Striped Bass harvested in the <20–inch category 

represent ~20% of the inland harvest (CVAS) and ~9% of the ocean/bay harvest 

(CRFS) (Figures 6 and 7). Thus, when compared to the proposed 51–76–cm HSL, 

the 46–76–cm HSL results in a more optimal balance between population 

sustainability and harvest opportunities. 

Evaluated HSLs resulted in higher total catch relative to the current MLL, 

however, improvements were moderate (8.5% and 13.1% increase under 46–76 

and 51–76–cm HSL, respectively) and only reached a maximum of ~40% higher 

under the most restrictive harvest regulations (Figure 13e). This is most likely due 

to constraints placed on catch by the highly dome–shaped length selectivity 

curve used in the model (Figure 2.3). This curve was informed by length 

selectivity estimated for Atlantic Striped Bass caught in the recreational fishery 

(Carr–Harris and Steinback 2020) and is supported by the strong dome–shaped 

selectivity of other large–bodied recreational fish species reported in the 

literature (see Appendix 2.1.3). The modeled selectivity curve renders larger fish 

less vulnerable to catch, thus decreasing the risk of fishery mortality from harvest 

or discard. The dome–shaped vulnerability curve may also moderate the results 

of trophy catch (Figure 13f) under the candidate HSLs, as a more asymptotic 

length selectivity curve would have yielded in higher differences in these 
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outcomes relative to the current MLL. While trophy catch (relative to the current 

MLL) is 5.2% higher under a 51–76–cm HSL compared to a 46–76–cm HSL (Figure 

13f), this gain may not be worth the ~13% loss in harvest opportunities that results 

from increasing the lower HSL from 46 to 51 cm (Figure 13d). Furthermore, higher 

abundance of trophy–sized fish resulting from the 51–76–cm HSL compared to 

the 46–76–cm HSL may not be enough to produce differences in the proportion 

of fecundity contribution from older (age 10+) females (𝛾) between the two 

regulations (Figure 13b). In other words, increasing the lower HSL from 46 to 51 

cm does not translate into an increase in the proportion of total fecundity that is 

contributed by older fish.  

While modest (8.1%), candidate HSLs improved 𝛾 relative to the current MLL 

(Figure 13b), which may have positive implications on recruitment success and 

stock conservation for Striped Bass. Lim et al. (2014) found positive correlations 

between maternal size and offspring size and number within species across a 

range of taxa, suggesting that energy investment into individual offspring 

changes with female size. This can have substantial impacts on recruitment, as 

larger offspring are less vulnerable to size–dependent mortality and therefore 

typically experience higher survival rates (Conover and Schultz 1997). The 

importance of preserving large females by way of HSLs is evident in Le Bris et al. 

(2015), who demonstrated that population resilience to and recovery from 

perturbations (i.e. exploitation) was most impacted by the relationship between 

female size and fecundity. They found that preservation of large fish that 

possessed non–linear mass–fecundity relationships, as suggested for Striped Bass 

(Zastrow et al. 1990, Cowan and Rose 1991), increased the ability of the 

population to withstand and recover from high fishing pressure. Therefore, using 

HSLs to increase the proportion of total fecundity contributed by larger females 

may help buffer Striped Bass populations against fluctuations resulting from high 

exploitation rates and environmental stochasticity. 

Our results suggest that the performance of the length–based regulations 

evaluated are highly sensitive to the catch, harvest, and discard mortality rates 

of the fishery. This finding is consistent with the literature for both MLLs (Coggins 

et al. 2007) and HSLs (Gwinn et al. 2015, Ahrens et al. 2020). For HSLs to be 

effective at preventing overfishing and improving trophy fisheries, the 

cumulative mortality from discards and harvest must be low enough to allow a 

proportion of legal fish to grow out of the slot and into larger protected size 

classes. Higher rates of these sources of mortality will require narrower harvest 

slots to achieve fishery benefits. This highlights the importance of understanding 

these rates when designing HSL regulations. Considering data limitations on 
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discard mortality for the CA Striped Bass fishery, we ran our simulations with a 

broad range of values. This uncertainty results in lower resolution for predicting 

differences in the outcomes among competing regulations. A more refined 

understanding of this parameter for this fishery would increase the ability to 

distinguish among regulation performances. 

Predation Considerations 

With the potential to increase Striped Bass population abundance from 

regulation changes (which requires California Environmental Quality Act [CEQA] 

permitting), we must consider the impact these changes may have on 

California Endangered Species Act (CESA) and Federal Endangered Species 

Act (ESA)–listed prey species the Department is also tasked with managing. 

While Striped Bass are known opportunistic predators on salmonid and smelt 

species, their diets have been found to primarily consist of macroinvertebrates, 

crayfish, lamprey, and other non–native predator and prey species in aquatic 

and estuarine habitats (Raney 1952, Callahan et al. 1989, Grossman 2016, 

Michel et al. 2018, Stompe et al. 2020, Young et al. 2022). Fish become a more 

important prey item for Striped Bass in the spring and summer (Nobriga and 

Feyrer 2007, Zeug et al. 2017, Young et al. 2022), which coincides with the 

seaward migration of salmonids from freshwater habitats. 

Observations of salmonids in Striped Bass stomachs vary by life stage and 

season, but overall remains relatively low (Stevens 1966, Michel et al. 2018, 

Stompe et al. 2020, Peterson et al. 2020, Brandl et al. 2021). While predation on 

listed species does occur, there is not enough evidence to support the assertion 

that Striped Bass predation is the primary contributor to declining salmonid and 

smelt populations based on available piscivorous predation data in California. 

Instead, Striped Bass predation impacts should be considered within the broader 

context of environmental stressors on native fishes, and not necessarily singled 

out as a significant contributor to salmonid declines. 

Striped Bass consume a wide variety of prey species and do not tend to 

specialize on certain prey items (Zeug et al. 2017, Brandl et al. 2021); however, 

predation of salmonids and smelt species may be more prevalent in specific size 

classes of the Striped Bass population based on abundance and 

spatial/temporal distribution. The profitable prey size for Striped Bass is related to 

the prey–to–predator size ratio (PPR), where capture success decreases as the 
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PPR ratio increases (Hartman 2000). Fish are unimportant in the diets of YOY 

Striped Bass, as diet during this life stage is primarily driven by plankton 

abundance (Heubach 1963). In a diet composition study of large Atlantic 

Striped Bass, Walter and Austin (2003) found significant relationships between 

Striped Bass total length and prey length (p < 0.05), indicating that larger and 

older Striped Bass ate larger prey. Poor regression fit (r2 = 0.26) indicated that 

large fish also consumed small prey, supporting the argument that larger Striped 

Bass consume a greater size range of prey. Smaller Striped Bass in this study (458–

710 mm [ ~ 18–28 inches]) consumed prey that approached 40% of their total 

length; however, most prey consumed by all sizes of Striped Bass were smaller, 

young–of–the–year fishes. This finding is corroborated by Overton (2002), who 

predicted an optimal prey size to be 21% of the Striped Bass length. 

If similar predator–prey dynamics hold true for Striped Bass in California, smolts 

(ranging from 70–140 mm), as classified by Sturrock et al. (2019) may represent 

optimal prey size for smaller Striped Bass (13–27 inches). CDFW Fyke trap data 

show that Striped Bass entering the Sacramento River in the spring are generally 

< 28 inches (Figure 14), and therefore may exhibit similar feeding patterns to the 

‘small’ Striped Bass in Walter and Austin (2003). Furthermore, Loboshefsky et al. 

(2012) found that while individual consumption of adult Striped Bass was higher 

than sub–adults, population total consumption of sub–adults was similar to adults 

due to greater abundance of sub–adults in the system. A harvest slot may shift 

the population structure to increase the abundance of older, large fish, yet this 

still may not have a noticeable impact on salmonid predation due to (1) PPR, (2) 

high variation in the size of prey consumed, and (3) little evidence of prey 

specialization. Increasing the minimum length limit from 18–20 inches may have 

a more noticeable impact on salmonid consumption, however, as this protects 

a size class of Striped Bass more likely to encounter and consume smolt–sized 

fishes due to (1) potentially higher delta and freshwater residency of smaller 

Striped Bass compared to larger, more migratory fish (Dorazio et al. 1994) and 

(2) more optimal PPR between this size class and smolts. 
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Figure 14. Length–frequency histograms for Striped Bass sampled from fyke nets. 

Parallel vertical red lines indicate the NCGASA–proposed 20–30 inch total length 

(51 – 76 cm) slot limit. Note that effort is not accounted for in catch. Data 

Source: Adult Striped Bass Population Study. 

Despite these considerations, most of the literature reviewed suggests that 

Striped Bass consumption of salmonids and smelts is relatively low compared to 

other prey items. That said, Striped Bass are widespread, highly opportunistic, 

generalist predators that display aggregatory feeding behavior, particularly 

near manmade structures and habitat pinch–points (Tucker et al. 1998; Sabal et 

al. 2016). Thus, temporal overlap between Striped Bass and salmonids is an 

important factor to consider. Decreased precipitation and associated warming 

water temperatures could elicit earlier Striped Bass spawning migrations, 

increasing temporal overlap between Striped Bass and out–migrating juvenile 

salmonids in the Sacramento River system (Goertler et al. 2021). Climate change 

and the environmental conditions of an increasingly degraded Delta may 
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continue to increase contact between Striped Bass and listed species, and it is 

difficult to predict the role that protective harvest regulations will play on the 

predatory impact of Striped Bass in this context. The completed CDFW Predation 

Literature Review document can be found in Appendix 3. 

Informing Broader Management Strategies from East Coast 

Regulations  

When designing fishing regulations, management objectives are generally set as 

the target. The Department’s management goals are guided by the California 

Fish and Game Commission’s Striped Bass Policy (FGC 2020), which states that 

the Department shall “...emphasize programs that ensure, enhance, and 

prevent the loss of sport fishing opportunities” and “…strive to maintain a 

healthy, self–sustaining Striped Bass population in support of a robust 

recreational fishery.” The intended goal of the NCGASA–proposed 20–30–inch 

harvest slot limit is to increase abundance of Striped Bass as well as protect 

larger Striped Bass in the population. This desire is consistent with the California 

Fish and Game Commission’s policy, as the policy also supports actions to 

increase Striped Bass abundance if the actions are consistent with the 

Department’s long–term mission and public trust responsibilities. 

For the purposes of this regulation change petition (TN 2022–12) evaluation, the 

Department evaluated four regulation options for comparison of the NCGASA 

proposed 20–30–inch slot limit (Table 5). Because the petition requested only 

one specific HSL and did not include alternative HSL options or other 

considerations such as changes to season, bag limit, geographic range, the 

Department’s evaluation specifically focused on the proposed 20–30–inch HSL. If 

the Department had independently determined that the status and trends 

observed in the Striped Bass fishery warranted regulatory changes to preserve 

and improve the fishery, multiple regulatory strategies beyond a pre–defined 

HSL would have been evaluated to determine which strategy, or combination 

of strategies, would be the most effective to determine or maintain biological 

and management objectives. 

Within Striped Bass native ranges, Atlantic states have adopted various 

regulatory practices to meet their management goals (Figure 15, ASMFC 2022). 

In many states, freshwater (rivers) and marine environments have different 

regulations to protect migratory and spawning Striped Bass while also providing 
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fishing opportunity. The majority of the Atlantic states’ coastlines, as well as the 

ocean, have a 28–35–inch HSL. However, several areas (particularly in producer 

areas) enforce slot limits or smaller minimum sizes that allow the harvest of 

smaller Striped Bass, starting at 18–20 inches depending on the state. There are 

no regions that include a 20–30–inch slot limit comparable to the NCGASA 

proposal (K. Drew, ASMFC, personal communication, January 23, 2023). 

Atlantic States management (regulations) are based on female spawning stock 

biomass and fishing mortality targets for the migratory stock complex, which 

represent the best available scientific information. There are a number of 

different combinations of size limits and harvest levels that would allow them to 

achieve the desired spawning stock biomass target and management 

objectives, and stakeholder needs are considered when they set the size limits 

and other regulations (ASMFC 2019). The coastal/ocean minimum size limit of 28 

inches represents the size at full maturity for Atlantic coast Striped Bass, and 

therefore fisheries with lower size limits are harvesting immature fish. Those 

fisheries occur in the producer areas where mature Striped Bass are only 

available during the spawning season. The Atlantic States Marine Fisheries 

Commission (ASMFC 2022) allows harvest of those smaller fish and forgoes yield 

of larger fish in order to create more equitable access to the resource between 

stakeholders in the ocean region and stakeholders in the producer areas, based 

on historical fishing patterns (K. Drew, ASMFC, personal communication, January 

23, 2023). 

In response to the 2015 mandate by the ASMFC to decrease harvest, many 

coastal and Chesapeake Bay states decreased the recreational bag limit from 

two to one fish, ≥ 28 inches TL (ASMFC 2014). While these changes successfully hit 

coast–wide harvest reductions goals, they failed to translate into improvements 

in the female spawning stock biomass (ASMFC 2016b, ASMFC 2017, NEFSC 2019).  

To understand the immediate economic and biological trade–offs resulting from 

harvest restrictions that favor larger Striped Bass, Carr–Harris and Steinback 

(2020) evaluated the effect of 36 alternative recreational Striped Bass fishing 

policies (Table 6 in Carr–Harris and Steinback 2020) on (1) expected angler 

welfare (measured as the level of compensation required to hold anglers’ 

expected utility constant after a policy–induced change in fishing trip quality), 

(2) total recreational removals, and (3) mature female recreational removals 

relative to the simulated outcome of the actual 2015 policy of one fish, ≥ 28–

inches TL. Simulations revealed that policies that decreased the baseline 

minimum from 28 to 20 or 24 inches (thus directing harvest toward frequently 
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encountered yet lower–valued smaller Striped Bass) while constraining harvest of 

rarely encountered yet higher–valued large Striped Bass resulted in increases of 

recreational harvest that were incommensurate with concurrent welfare gains 

(Carr–Harris and Steinback 2020. The one fish 28–36–inches TL HSL regulation was 

the sole policy analyzed that resulted in a non–trivial reduction in recreational 

removals relative to the actual 2015 MLL policy (one fish ≥ 28–inches TL). This 

policy resulted in only a slight reduction in angler welfare due to the relatively 

low frequency at which Striped Bass ≥ 36 inches are encountered in the fishery 

(Carr–Harris and Steinback 2020.  

While the effect of length–based regulation changes on angler welfare was not 

incorporated into the Striped Bass population model presented here, we 

interpret angler harvest opportunity as a proxy for angler satisfaction. Results 

from the Striped Bass Angler Preference Questionnaire indicate that 51% of 

respondents fish for Striped Bass to catch and eat (Question 10, Appendix 1). 

Furthermore, an Environmental Justice Community Survey conducted for the 

California Department of Water Resources showed that the overwhelming 

majority (90%) of the self–identified disadvantaged community (DAC) members 

surveyed eat fish from the Delta four or more times per week (Ag. Innovations 

2021). Aside from those that chose ‘other or not specified’ (35%), the majority of 

DAC respondents (51%) indicated that they catch Striped Bass (Ag. Innovations 

2021). These results suggest that Striped Bass is an important food source for 

California anglers, and that failing to maintain harvest opportunities may present 

an issue for the communities that depend on this resource as a part of their diet.  

Compared to the proposed 20–30–inch HSL, our model of the California Striped 

Bass population estimated that an 18–30–inch HSL would result in a smaller 

decrease in total harvest relative to current regulations while maintaining the 

same fecundity contribution of older females in the population (see Population 

Model section). As with the ‘most efficient’ regulation of one 28–36–inch fish 

identified in Carr–Harris and Steinback (2020), an 18–30–inch HSL maintains the 

lower length limit at the status quo while only excluding harvest opportunity for 

size classes infrequently encountered in the fishery (see Figure 6 and Figure 7). 

Thus, we can infer that this regulation may have a similarly low impact on angler 

welfare as estimated in Carr–Harris and Steinback (2020).  

As observed on the East Coast, there are several combinations of harvest size 

and bag limits that, in concept, could be implemented in California to be more 

protective of the female spawning biomass and may contribute to increased 

spawning success compared to the current regulations. However, increasing 
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Striped Bass abundance and size of fish may not be possible through changes to 

angling regulations alone due to environmental constraints, carrying capacity, 

and/or other factors. Examples of management strategies observed on the East 

Coast (Figure 15) that could be applied to the California Striped Bass fishery (if 

deemed appropriate) include, but are not limited to:  

• Harvest slot limits (as evaluated in this petition)  

• Lower or higher minimum size limits 

• Split slot limit(s) 

• Seasonal closures / Seasonal regulation changes 

• Geographic closures (seasonal and/or permanent) 

• Increased or decreased bag limits 

• Gear Restrictions 

• Regulations specific to marine and/or freshwater locations 

• Regulations specific to charter boats and private boats 

• Combination of more than one option 
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Figure 15. Overview of 2022 recreational Striped Bass fishing regulations in 

Atlantic coast states. Additional geographic and gear restrictions apply in many 

of the fisheries. Figure adapted from Table 6 in ASMFC 2022. 
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APPENDIX 1: 2022 STRIPED BASS ANGLER PREFERENCE 

QUESTIONNAIRE RESULTS SUMMARY 

1.1 Questionnaire Purpose 

In the Fall of 2020, the Nor-Cal Guides and Sportsman’s Association (NCGASA) 

submitted a regulation change petition to the Fish and Game Commission. The 

proposed regulation change would restrict the harvest of Striped Bass to a “slot 

limit” between 20 and 30 inches for inland anadromous waters. In the summer of 

2022, the NCGASA submitted a second petition which would apply the 20-to-30-

inch harvest slot limit to Striped Bass caught in marine (ocean and bay) waters 

as well. The NCGASA petition stated that the regulation change would protect 

the earliest spawners as well as the largest most fecund individuals, which would 

then eventually increase the population size of Striped Bass. The NCGASA also 

stated that they had polled their membership and that there was overwhelming 

support for a 20-to-30-inch slot limit.  

The California Department of Fish and Wildlife (CDFW) is in the process of 

evaluating the proposals to determine how this proposed change may affect 

the Striped Bass fishery, including harvest opportunities and biological processes. 

The Striped Bass fishery is one of the largest fisheries in California. This is because 

Striped Bass have a wide-spread distribution, fishing methods to target and 

catch Striped Bass are diverse, and anglers can fish for and catch Striped Bass 

year-round. Because of the popularity of the fishery, any changes to Striped Bass 

fishing regulations would impact many thousands of California anglers.  

Part of the evaluation process included understanding and documenting 

anglers’ general satisfaction with the Striped Bass fishery, as well as gaging 

angler interest in changing Striped Bass fishing regulations. To reach California’s 

Striped Bass anglers, the CDFW developed and conducted Striped Bass Angler 

Preference Questionnaires (APQ) first through opportunistic in-person interviews, 

and then through expanded electronic questionnaires. Altogether, CDFW 

contacted more than 960,000 licensed anglers and assessed the data from 

approximately 26,000 respondents. This summary describes the data collection 

process and results. 
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1.2 In-person Striped Bass Angler Preference Questionnaire 

Initial in-person interviews began in November 2021 and occurred during 

randomly scheduled Central Valley Angler Survey (CVAS) surveys. Willing 

participants in the questionnaire were told that CDFW was soliciting angler input 

on the current Striped Bass fishery. They were not informed of the Nor-Cal Guides 

and Sportsman’s Association (NCGASA) petition as not to bias the responses. 

Respondent questions were answered after the questionnaire was completed 

unless it was for clarification. Questionnaires consisted of nine questions, listed 

below. The in-person questionnaire took place between November 2021 and 

July 2022. A total of 211 anglers were interviewed and the results in questions 2-9 

reflect the responses of 204 self-identified Striped Bass anglers. 

1.2.1 In-person Striped Bass APQ questions and results.  

1. Do you fish for Striped Bass? 

• Yes 

• No 

2. Do you support the current minimum size and bag limit? 

• Yes 

• No 

3. Would you like to see the minimum size limit lower? 

• Yes 

• No 

4. Would you like to see the minimum size limit higher? 

• Yes 

• No 

5. Would you like to see a maximum size limit applied? 

• Yes 

• No 

6. Do you support a catch and release fishery for trophy Striped Bass? 

• Yes 

• No 
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7. Are you associated with any professional fishing associations? 

• Yes 

• No 

8. Are you associated with any state natural resource agency? 

• Yes 

• No 

9. What method do you use to catch Striped Bass? 

• Any 

• Bait 

• Lure 

• Fly 

• Spear 

1.3 In-person Striped Bass Angler Preference Questionnaire Results by 

Question 

1.3.1 Question 1. Do you fish for Striped Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

97 3 211 

 

Anglers contacted (i.e., respondents) overwhelmingly answered that they fished 

for Striped Bass. If an angler answered “no” to Question 1, the questionnaire 

ended. If an angler answered “yes”, they moved on to Question 2. Seven 

respondents ended the questionnaire at Question 1.  
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1.3.2 Question 2. Do you support the current minimum size and bag limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

64 36 204 

 

The majority of respondents answered that they support the current minimum 

size limit of 18 inches and bag limit of two fish per day (64%). 

1.3.3 Question 3. Would you like to see the minimum size limit lower? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

30 70 204 

 

The majority of respondents answered that they would not want to lower the 

minimum size limit for harvestable Striped Bass (70%). 

1.3.4 Question 4. Would you like to see the minimum size limit higher?  

Yes 

(%) 

No 

(%) 

Number of 

Responses 

19 81 204 

 

Most respondents answered that they would not want to raise the minimum size 

limit for harvestable Striped Bass (81%).  
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1.3.5 Question 5. Would you like to see a maximum size limit applied? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

51 49 204 

 

Respondents were almost evenly split on whether they would want to see an 

upper size limit applied to the Striped Bass fishery. 

1.3.6 Question 6. Do you support a catch and release fishery for trophy Striped 

Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

60 40 204 

 

However, respondents were generally in-favor of a catch-and-release trophy 

Striped Bass fishery even though that meant a maximum size limit would need to 

be applied. 

1.3.7 Question 7. Are you a member of any professional fishing association? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

10 90 204 

1.3.8 Question 8. Are you associated with any state natural resource agency? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

3 97 204 



 

6 

 

To evaluate whether the questionnaire was reaching a broad fishing 

community, and not just those anglers represented by professional fishing 

associations or natural resource agencies, anglers were asked Questions 7 and 

8. In both cases, 10% or less of respondents represented the aforementioned 

groups, demonstrating that the questionnaire was successful in reaching a 

broad fishing community. 

1.3.9 Question 9. What method do you use to catch Striped Bass? 

Artificial lure 

(%) 

Bait 

(%) 

Fly 

(%) 

Spear 

(%) 

Other 

(%) 

Total 

Responses 

32 64 1 2 1 204 

 

Respondents were asked their primary preferred method for catching Striped 

Bass. They were not able to answer more than one method though it was clear 

that anglers often used more than one method and that this question needed 

to be edited. Respondents reported artificial lures as the most preferred method 

followed by bait, and less often fly and spear. 

Results of the questionnaire indicated that the Striped Bass anglers that were 

interviewed by CVAS staff generally supported the current minimum size limit of 

18 inches total length and did not support changing the minimum size either 

lower or higher than 18 inches (Questions 2-4, Section1.2.1). Anglers were neutral 

on whether they wanted to see a maximum size, with respondents split nearly 

50-50 on their responses (Question 5, Section 1.2.1). However, when asked if they 

would support a catch and release fishery for trophy sized Striped Bass, anglers 

were generally in favor (60% yes, Question 6, Section 1.2.1).  

Comments received from anglers were recorded in a notes section of the 

datasheet. Comments ranged from anglers wanting smaller or larger bag limits, 

smaller minimum sizes, the desire for the implementation of a slot limit, and the 

desire to see regulations removed from Striped Bass because they are an 

introduced species. Additionally, many anglers reported already practicing 

catch-and-release fishing on large Striped Bass that they perceived as female. 

Lastly, despite being in favor of a catch-and-release trophy fishery, some 

respondents expressed concern about additional restrictions imposed with a 

maximum size limit. Instead, they desired other anglers to self-regulate the size of 

Striped Bass harvested instead of CDFW imposing a maximum size limit. This may 
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explain the discrepancies in the responses between questions 5 and 6 (Section 

1.2.1). To reach a larger number of anglers, an electronic version of the APQ was 

developed. 

1.4 Electronic Striped Bass Angler Preference Questionnaire 

An electronic questionnaire was developed using the existing in-person APQ 

questions as a template. The questions were reviewed by managers in Fisheries 

Branch, human dimensions experts in Wildlife Branch (to assess for bias), and 

with staff from the Office of Communication and Outreach (OCEO). Because 

the questionnaire was going to be reaching a larger angling constituent, the 

original questions were slightly changed and expanded in scope. The available 

platform for CDFW electronic questionnaires was Survey Monkey and could only 

be distributed in English because of the distribution timing. Translation services 

contracts were in-flux due to proximity to the new fiscal year (June-July 2022).  

Electronic Striped Bass APQ questions with response choices.  

The electronic Striped Bass APQ was distributed through direct email, social 

media post, CDFW website, a press release, and through the Angler Update 

email newsletter. 

 

1. Do you fish for Striped Bass? 

• Yes 

• No 

2. Do you support the current minimum size? 

• Yes 

• No 

3. Do you support the current bag limit? 

• Yes 

• No 

4. a. Would you like to see the minimum size limit for harvest of Striped Bass: 

• <18 inches 

• >18 inches 
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• No change 

• No minimum size 

b. Preferred minimum size (if not 18 inches)? 

• Fill in the blank 

5. What length Striped Bass do you consider a trophy (in inches)? 

• Fill in the blank 

6. Would you support a catch and release fishery for trophy sized Striped 

Bass? This would require setting a maximum size/slot limit on Striped Bass 

that can be harvested. 

• Yes 

• No 

7. Are you a member of any professional fishing associations? 

• Yes 

• No 

8. Are you associated with any state natural resource agency? 

• Yes 

• No 

9. What method do you use to catch Striped Bass? (select all that apply) 

• Artificial lure 

• Bait 

• Fly 

• Spear 

• Other (please specify) 

10. Why do you fish for Striped Bass? (select all that apply) 

• Catch and eat 

• Catch and release 

• Fishing Guide 

• Other (please specify)  
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The questionnaire was distributed to approximately 960,000 licensed anglers 

through emails stored on the CDFW Automated License Data System (ALDS) 

database. Licensed anglers received an electronic APQ email if they had both 

1) provided an email when they purchased their fishing license, and 2) if they 

had purchased a fishing license in the last three years (to cut down on the 

volume of emails). Additionally, the updated APQ was distributed through social 

media, a news release, posted to the CDFW Striped Bass webpage, and through 

the CDFW Angler Update email newsletter. For a timeline of important APQ 

details, see Table 1.1. 

Initially the electronic APQ was only distributed in English because the 

distribution timing aligned with the change of the State of California fiscal year 

(July 1) and new translation services contracts were in-flux. Since then, the 

contract has been renewed and the questionnaire was redistributed (through 

email and social media posts) in non-English languages which include Spanish, 

Tagalog, Vietnamese, Russian, Simplified Chinese, and Traditional Chinese.  
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Table 1.1. Electronic Striped Bass Angler Preference Questionnaire details. 

Includes how the questionnaire was distributed and when, as well as when the 

questionnaire was translated, and the closing date. 

Electronic Striped Bass APQ Detail Date 

Links to the APQ are posted to the CDFW Striped Bass webpages 7/25/2022 

Electronic APQ is emailed and successfully delivered to 914,784 

anglers 

7/26/2022 

Social media, press release, and Angler Update newsletter are 

posted and sent via email 

7/28/2022 

The StripedBass@wildlife.ca.gov mailbox was created to answer 

questions; webpages updated with email contact information 

8/11/2022 

Striped Bass town hall meeting held at Fisheries Branch 

headquarters 

8/24/2022 

Language interpretive/translation services contract renewed, 

and questionnaire gets translated into 6 non-English languages 

(Spanish, Tagalog, Vietnamese, Russian, Simplified Chinese, and 

Traditional Chinese) 

8/2022-

9/2022 

Links to the APQ are reposted to the CDFW Striped Bass 

webpages –  

non-English questionnaires are added 

9/21/2022 

Social media posts are reposted with links to non-English 

questionnaires 

9/22/2022 

Updated electronic APQ is emailed and successfully delivered to 

945,550 anglers (added 2 additional years of emails from ALDS) 

9/27/2022 

Questionnaire closed and links were deactivated/ removed from 

websites 

11/1/2022 

 

mailto:StripedBass@wildlife.ca.gov
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1.5 Electronic Striped Bass Angler Preference Questionnaire Results 

by Question 

1.5.1 Question 1. Do you fish for Striped Bass? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

71 29 26,410 

 

Anglers contacted (i.e. respondents) overwhelmingly answered that they fished 

for Striped Bass. If an angler answered “no” to Question 1, the questionnaire 

ended. If an angler answered “yes”, they moved on to Question 2. 

Approximately 10,000 respondents ended the questionnaire at Question 1. 

1.5.2 Question 2. Do you support the current minimum size limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

71 29 16,875 

 

The majority of respondents answered that they support the current minimum 

size limit of 18 inches (71%). 

1.5.3 Question 3. Do you support the current bag limit? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

68 32 16,808 

 

The majority of respondents answered that they support the current bag limit of 

2 fish per day (68%). 
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1.5.4 Question 4. Would you like to see the minimum size limit for harvest of 

Striped Bass? 

No 

change 

(%) 

No minimum 

size (%) 

Lower than 18 

inches (%) 

Higher than 18 

inches (%) 

Number of 

Responses 

54 8 20 18 16,621 

 

Approximately half of anglers contacted preferred the current minimum size limit 

of 18 inches (54%). Most of the remaining respondents were split on whether 

they supported lowering the minimum size limit below 18 inches (20%) vs. 

increasing it above 18 inches (18%). A small fraction of respondents (8%) 

supported no minimum size limit. Anglers had the option to write in a preferred 

minimum size if not 18 inches. This portion of Question 4 received 5,527 fill-in-the-

blank responses summarized in Figure 1.1. Of the anglers that wrote in preferred 

minimum size limits, 58% of anglers would prefer a smaller than 18-inch minimum 

size limit (Fig. 1.1).  

 
Figure 1.1. There were 5,527 written responses for preferred minimum sizes other 

than the current 18-inch minimum size (although some respondents entered 18 

inches as their preference). 
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1.5.5 Question 5. What length Striped Bass do you consider a trophy? 

This question was a fill-in-the-blank question. The responses are summarized in 

Figure 1.2. There were 13,887 responses to Question 5. 

 
Figure 1.2. Fill-in-the-blank responses to what size Striped Bass anglers considered 

a trophy. 

Responses show that anglers consider a wide range of sizes to be trophies, with 

30 inches (26%), 36 inches (15%), and 40 inches or greater (21%) as the most 

frequent responses. 

1.5.6 Question 6. Would you support a catch and release fishery for trophy sized 

Striped Bass? This would require setting a maximum size/slot limit on Striped Bass 

that can be harvested. 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

64 36 16,797 

 

Anglers overwhelmingly supported the implementation of a maximum size limit 

on harvestable Striped Bass (64%). 
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1.5.7 Question 7. Are you a member of any professional fishing association? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

9 91 16,873 

 

1.5.8 Question 8. Are you associated with any state natural resource agency? 

Yes 

(%) 

No 

(%) 

Number of 

Responses 

4 96 16,836 

 

To evaluate whether the questionnaire was reaching a broad fishing 

community, and not just those anglers represented by professional fishing 

associations or natural resource agencies, anglers were asked Questions 7 and 

8. In both cases, less than 10% of respondents represented the aforementioned 

groups, demonstrating that the questionnaire was successful in reaching a 

broad fishing community. 

1.5.9 Question 9. What method do you use to catch Striped Bass? 

Artificial lure (%) Bait (%) Fly (%) Spear (%) Other (%) Total Responses 

47 42 10 <1 <1 28,524 

 

This question was asked to understand the general methodologies that anglers 

use to catch Striped Bass and to identify potential methodologies that may be 

affected by regulation changes (i.e., slot limits). Anglers could choose more 

than one option (select all that apply), which is why the total number of 

responses is higher than in previous questions. Artificial lures (47%) and bait (42%) 

are the most common methods used to catch Striped Bass. 
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1.5.10 Question 10. Why do you fish for Striped Bass? 

Catch and Eat 

(%) 

Catch and 

Release (%) 

Fishing Guide 

(%) 

Other 

(%) 

Total 

Responses 

51 42 1 6 23,812 

 

This question was asked to understand how and why anglers utilize the Striped 

Bass fishery. Anglers could choose more than one option (select all that apply), 

which is why the total number of responses is higher than in previous questions. 

Responses to Question 10 indicate that anglers primarily utilize the Striped Bass 

fishery for a food resource (51%, catch and eat), followed by for sport (42%, 

catch and release). Less common responses to this question included: 

occupation, time in nature, family bonding, and species protection/predator 

control. Combined, these responses accounted for less than 8% of total 

responses. 

1.6 Striped Bass Angler Preference Questionnaire Summary 

Despite being an introduced species and an opportunistic predator, Striped 

Bass represent one of the largest fisheries in California. Angler Preference 

Questionnaires were used to quantitatively describe anglers’ sentiment towards 

the fishery. The questionnaire was distributed to over 900,000 licensed California 

anglers, and more through social media posts, resulting in an unprecedented 

26,000 responses and more than 16,000 completed questionnaires.  

In general, Striped Bass anglers that took either the in-person APQ and/or the 

electronic APQ (there is most likely overlap), were supportive of the current 

Striped Bass fishing regulations (Table 1.1, Questions 2-4; Table 1.2, Questions 2-4). 

However, given the opportunity for change, anglers’ preferences for the Striped 

Bass fishery varied widely.  

Though 54% of anglers would prefer to see no changes made to the minimum 

size of harvestable Striped Bass, 20% of anglers would like to see the minimum 

size lowered (Table 1.2, Question 4). Written responses for “preferred minimum 

size if not 18 inches” showed that a minimum size of 16 inches or less was 

preferred for 57% of respondents (Figure 1.1).  



 

16 

 

There was also general support for a catch-and-release trophy Striped Bass 

fishery (Table 1.1, Question 6; Table 1.2, Question 6), even though that would 

mean setting a maximum size limit on harvestable Striped Bass (implementing a 

slot limit). This response indicates that anglers would support restricting the 

maximum size of harvestable Striped Bass to achieve protection for larger 

Striped Bass. In fact, written comments from respondents indicate that many 

anglers already practice catch-and-release fishing on “large” Striped Bass. The 

implementation of a maximum size limit would ensure that all anglers followed 

this practice. When asked what size defined a trophy Striped Bass, responses 

ranged widely (Figure 1.2), with 30, 36, and >40 inches reported most frequently. 

Though opinions varied on how anglers would change the Striped Bass fishery, 

what was clear was that anglers value the fishery for both food and sport (Table 

1.2, Question 10), and any changes to Striped Bass fishing regulations will impact 

thousands of anglers. 

Information obtained from Striped Bass Angler Preference Questionnaires will be 

incorporated into the regulation change petition evaluation completed by 

CDFW. The evaluation will include a biological assessment of the fishery, 

potential impacts that the regulation change may have on the fishery and 

California anglers, as well as anglers’ perspectives on the Striped Bass fishery. 

Together these components will shape CDFW’s assessment of the regulation 

change petition which is expected in summer 2024.
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APPENDIX 2. STRIPED BASS POPULALATION MODEL 

PARAMETER INPUT JUSTIFICATIONS 

2.1 Fishery Inputs 

2.1.1 Harvest (𝑼) and capture rate (�̇�) of fish vulnerable to angling 

There are no recent published estimates of harvest rates (𝑈) of Striped Bass on 

the west coast of the U.S.A. Thus, we chose a range of 𝑈 to represent lower 

plausible bounds of exploitation and upper plausible bounds that are likely to 

lead to overfishing. We represented the uncertainty in 𝑈 with a beta distribution 

parameterized with an 𝛼 = 5 and 𝛽 = 30. This resulted in a mean 𝑈 of 0.14 and 

95% probability between 0.05 and 0.27 (Fig. 2.1). This distribution included the 

range of historic published estimates of 𝑈 on the west coast of 0.12-0.19 for 1965 

to 1978 (Sommani 1972, Miller 1974), unpublished estimates from CDFW’s adult 

Striped Bass mark-recapture study of 0.04-0.29 (2011-2022), as well as estimates 

from the Atlantic coast stock assessment from 2011 to 2021 of 0.13-0.32 (2022 

ASMFC). It results in a 0.35 and 0.24 probability of 𝑈 greater than the Atlantic 

coast management target and threshold of 0.16 and 0.18, respectively (2022 

ASMFC).  

 
Figure 2.1. Probability distributions of parameter values for (a) harvest, (b) 

voluntary release rate, and (c) catch rates used to inform 𝑈, 𝛿, �̇� (respectively) in 

the model.  
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We informed the capture rate �̇� indirectly with estimates of voluntary release 

rates of Striped Bass (𝛿) as �̇� = 𝑈 (1 − 𝛿)⁄  because 𝛿 is easier to inform than �̇�. We 

represented 𝛿 with a beta distribution with an 𝛼 = 70 and 𝛽 = 50, resulting in a 

mean voluntary release rate of 0.58 with 95% probability between 0.49 and 0.67 

(Fig. 2.1). This range represents current patterns of voluntary catch and release 

practices by recreational anglers in the Sacramento-San Joaquin Delta and 

tributaries reported by CVAS (�̇� = 0.74-0.90), is consistent with the total release 

rates between 0.43 and 0.75 for Striped Bass reported through the California 

Recreation Fisheries Survey (CRFS,  sourced from Recreational Fisheries 

Information Center [RecFIN]), and through commercial passenger fishing vessels 

(CPFV) guide logbook records for the Pacific Oceans and San Francisco Estuary 

(�̇� = 0.14-0.58) (Table 2.1). Furthermore, 𝛿 results in model outputs of total release 

(i.e., the sum of voluntary and legally mandated release) that approximate 

patterns among 𝛿, 𝑈, and �̇� reported for Atlantic Striped Bass stocks (2022 

ASMFC). The distribution of angler capture rates that resulted from the specified 

𝑈 and 𝛿 parameters had mean of 0.35 with 95% probability between 0.12 and 

0.69 (Fig. 2.1).  

Table 2.1. Estimated harvest rates and literature sources for Striped Bass 

recreational fisheries. 

Source Harvest rates 

Miller (1974) 12-19% 

Sommani (1972) 9.6-17.6% 

2022 ASMFC 13-32% 

CDFW Adult Tagging Program 

(2011-2022; unpublished) 

4-29% 

2.1.2 Discard mortality rate 

Published mortality rates of captured and released Striped Bass by anglers range 

between <1% to 67% and can depend on fishing practices (Table 2.2). Because 

actual angling practices occur in less controlled environments than discard 

mortality studies, it is likely that this range underrepresents the true levels of 

discard mortality (e.g., Tenningen et al., 2021). Thus, we specified discard 

mortality rates with a beta distribution parameterized with an 𝛼 = 3.75 and 𝛽 =

9.25 (Fig 2.2). This specification resulted in a mean discard mortality rate of 0.29 

and 95% probability range between 0.09 and 0.55, encompassing discard rates 
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in the literature (Table 2.3), those applied in 2022 ASMFC (i.e., 37%), and 

representing common discard mortality rates applied in stock assessments of a 

variety of large-bodied marine fisheries (z et al., 2014). 

Table 2.2. Estimated voluntary release rates and data/literature sources for 

Striped Bass recreational fisheries. 

Data Source Release rates 

CRFS 2005-2022 RecFIN 

(https://www.recfin.org)  

43-75% 

CPFV logbook records 1995-

2020 

CDFW Marine Logs System 14-58% 

CVAS 1991-2016 Wixom et al. 1995; CDFW 

2021 

74-90% 

 

 
Figure 2.2. Probability distribution of parameter values for discard mortality rate 

used to inform 𝐷 in the model. 
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Table 2.3. Estimated discard mortality rates and literature sources for Striped Bass 

recreational fisheries. 

Source Release mortality rates 

Harrell (1988) 15.6-30.7% 

Hysmith et al. (1993) 38% 

Diodati and Richards (1996) 3-26% 

Nelson (1998) 6-27% 

Bettoli and Osborne (1998) 14-67% 

Lukacovic and Uphoff (2002) 0.8-9% 

Millard et al. (2003) 8-18% 

May (1990) 26-30% 

Childress 1989a,b 22-27% 

Millard et al. (2005) 9-23% 

2.1.3 Length-based vulnerability to capture. 

Variation in length-based vulnerability to capture can result from complex 

interactions among fishery and fish characteristics (O’Boyle et al. 2016, Patterson 

et al. 2012, Garner et al. 2014, Micah et al. 2021). Selectivity patterns of Striped 

Bass are likely governed by variation in fishing practices targeting harvest versus 

trophy catch as well as the relative spatial and temporal distribution of angling 

effort relative to ontogenetic shift in the spatial distribution of fish and temporal 

migration patterns. Carr-Harris and Steinback (2020) estimated a single strongly 

dome-shaped selectivity curve for Chesapeake Bay and Atlantic coast Striped 

Bass fisheries that closely aligns with the strong dome shaped selectivity’s of 

other large-bodied recreational fish species, including red snapper, grey trigger 

fish and Murray cod (2010 SEFSC, Patterson et al. 2012, Garner et al. 2014, 

Garner et al. 2017, Gwinn et al. 2019, Micah et al. 2021). Thus, we specified a 

strongly dome shaped selectivity pattern similar to Carr-Harris and Steinback 

(2020) with greater uncertainty in the vulnerability of larger fish to capture. We 

represented the selectivity pattern with a double logistic model with lower 

lengths at 50% vulnerability to capture (𝐿𝑙𝑜𝑤) drawn from a normal distribution 
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with 𝜇 = 60 and 𝜎 = 3. This resulted in a 95% probability between 54 cm and 66 

cm (Fig. 2.3a). The upper length at 50% vulnerability to capture (𝐿ℎ𝑖𝑔ℎ) was 

modeled as 𝐿ℎ𝑖𝑔ℎ = 𝐿𝑙𝑜𝑤 + Δ, where Δ was drawn from a log-Normal distributions 

with 𝜇 = log(5) and 𝜎 = 1. This resulted in 𝐿ℎ𝑖𝑔ℎ with a mean of 68 cm and 95% 

probability between 57 cm and 96 cm (Fig. 2.3b). We specified the standard 

deviation of the double logistic model as the product of a coefficient of 

variation of 0.15 and the length of the fish (i.e., 𝜎logit = 𝑐𝑣 ∗ 𝐿). To ensure that the 

maximum capture probability did not fall below a value of 1, we scaled the 

vulnerability curve by dividing the outputs by the maximum probability in each 

growth-type-group. This resulted in a mean 𝐿𝑙𝑜𝑤 of 48 and 𝐿ℎ𝑖𝑔ℎ of 79 (Fig. 2.3c).  

 
Figure 2.3. Probability distributions of parameter values for (a) lower length at 

50% vulnerability to capture and (b) upper length at 50% vulnerability to capture 

used to inform the vulnerability of fish of length 𝐿 to capture (c). The bold red line 

in panel (c) represents the length-based capture probability used in the model 

compared to capture probabilities modeled for Atlantic Striped Bass (dashed 

line; Carr-Harris and Steinback 2020). Light red lines represent the standard 

deviation of the capture probability for Pacific Striped Bass, indicating greater 

uncertainty in the vulnerability of larger fish to capture.  
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2.2 Life History Inputs 

2.2.1 Length at age 

A total of 21 growth-type-groups were simulated, following procedures in Gwinn 

et al. (2015). In brief, asymptotic length for each growth-type-group 𝑔 for each 

sex 𝑠 (𝐿∞,𝑔,𝑠) was assigned at evenly spaced intervals between 𝐿∞,𝑚𝑖𝑛 and 𝐿∞,𝑚𝑎𝑥 

(Table 2.4) for a total equal to the number of growth-type-groups. Values for  

𝐿∞,𝑚𝑖𝑛 and 𝐿∞,𝑚𝑎𝑥 were set as ± 20% of the mean asymptotic length 𝐿∞ (Table 

2.4), which approximates the 95% probability range of a normal distribution with 

a means of  𝐿∞ and a standard deviation of 10% of the mean. The proportion of 

fish recruiting to each growth-type-group 𝑔 for each sex 𝑠 (𝑝𝑔,𝑠) was specified as 

the normal probability density of 𝐿∞,𝑔,𝑠, with a mean of 𝐿∞ and a standard 

deviation 10% of 𝐿∞  (Gwinn et al. 2015; Walters and Martell 2004). 

Table 2.4. Mean and 95% probability of minimum and maximum asymptotic 

lengths for growth-type-group assignments. 

Parameter Average length 

(cm) 

95% probability at 

2.5% 

95% probability at 

97.5% 

𝐿∞,𝑚𝑖𝑛
𝑓𝑒𝑚𝑎𝑙𝑒

 106.3 93.4 121.3 

𝐿∞,𝑚𝑎𝑥
𝑓𝑒𝑚𝑎𝑙𝑒

 159.5 140.1 181.9 

𝐿∞,𝑚𝑖𝑛
𝑚𝑎𝑙𝑒  96.8 85.2 109.8 

𝐿∞,𝑚𝑎𝑥
𝑚𝑎𝑙𝑒  145.2 127.9 165 

2.2.2 Length-weight relationship. 

Length-weight parameters were estimated with a standard length-weight 

regression fit to data collected during creel surveys (Wixom et al. 1995; CDFW 

2021) conducted from 1991-2016 in the San Francisco estuary and Sacramento- 

San Joaquin Delta. Length-weight parameters were estimated as 𝛼 = 4.8 ∗ 10−5 

and 𝛽 = 2.7 for males and 𝛼 = 2.7 ∗ 10−5 and 𝛽 = 2.8 for females.  
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2.2.3 Von Bertalanffy growth parameters and Length-at-maturation 

Growth and maturation rates of Striped Bass are known to be sex specific, with 

females growing to larger sizes and maturing at larger sizes and ages then males 

(Robinson 1960, Mansueti 1961, Turner and Kelley 1966). To account for these 

differences, we estimated von Bertalanffy growth parameters (Bertalanffy 1938) 

using an existing long-term fishery-independent length and age data set 

collected between 1969 and 2009 (total sample size of 250,125). Data were 

collected with fyke nets and experimental gill nets in the Sacramento-San 

Joaquin River Delta and tributaries, providing representation of a broad range of 

sizes and ages (Danos et al. 2020). The growth model was specified with 

common 𝑡0 and 𝑘 parameters and a sex-specific 𝐿∞ parameters, and fit with a 

Normal likelihood via maximum likelihood methods. This analysis resulted in 

maximum likelihood estimates of 𝑡0 = −1.4, 𝑘 = 0.1 (95% probability between 0.08 

and 0.13), 𝐿∞
𝑚𝑎𝑙𝑒 = 121 cm (95% probability between 106.6 cm and 137.5 cm) , 

and 𝐿∞
𝑓𝑒𝑚𝑎𝑙𝑒 = 132.9 cm (95% probability between 116.8 cm and 151.6 cm) . The 

mean length at maturation (𝐿𝑚𝑎𝑡) was set to 35.1 cm for males (95% probability 

between 30.5 cm and 40.5 cm) and 58 cm for females (95% probability between 

50.5 cm and 67 cm), which approximates maturation at 2 years for males and 4-

5 years for females (Coutant 1986, Scofield 1930, Calhoun et al. 1948). 

2.2.4 Natural mortality 

Natural mortality 𝑀 is difficult to measure directly (Vetter 1988), and there are no 

known estimates of age-specific 𝑀 for Striped Bass on the west coast. Thus, we 

modeled natural mortality as size-dependent following Lorenzen (2000): 

𝑀𝑎,𝑔,𝑠 = 𝑀𝑟𝑒𝑓 (
𝐿𝑟𝑒𝑓

𝐿𝑎,𝑔,𝑠
),  

where 𝐿𝑟𝑒𝑓 is a reference length where the natural mortality rate is known to be 

a given value (i.e. 𝑀𝑟𝑒𝑓). We inform 𝐿𝑟𝑒𝑓 using the natural mortality schedule 

given for Atlantic Striped Bass in recent stock assessments by adjusting  𝐿𝑟𝑒𝑓 to 

mirror the Lorenzen mortality curve at 𝑀𝑟𝑒𝑓 = 0.15 (2022 ASMFC). This resulted in 

𝐿𝑟𝑒𝑓 = 90 cm for males and females, with a mean 𝑀 of 0.15 and a 95% 

probability between 0.10 and 0.22 (Fig. 2.4).  
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Figure 2.4. Sex-specific natural mortality-at-age estimates for Pacific Striped Bass 

(bold blue line and dashed red line) compared to natural mortality reported for 

Atlantic Striped Bass (dotted line; 2022 ASMFC) (a). Panel (b) describes the 

probability distribution of parameter values for 𝑀𝑟𝑒𝑓 used to inform natural 

mortality 𝑀. 

2.3 Reproduction and Recruitment Inputs 

2.3.1 Compensation Ratio (CR), scaling parameter ( 𝑹𝟎), and fertility function (𝜽) 

The parameter 𝐶𝑅 is the Goodyear compensation ratio (Goodyear 1977, 1980) 

that describes the maximum relative increase in juvenile survival as the total 

fecundity is reduced from the unfished biomass (𝜑0) to near zero. There are no 

available estimates of 𝐶𝑅 for pacific Striped Bass; however, Meyers et al. (1999) 

reports a value of 𝐶𝑅 =  18.2 for the species and the recent stock assessment of 

Atlantic stocks estimated and applies a value of 𝐶𝑅 =  6 (2022 ASMFC). We 

applied a mean value of 𝐶𝑅 =  11.6 in our Monty Carlo process based on the 

Fishlife analysis updated with the estimates of Myers et al. (1999) and 2022 

ASMFC. This resulted in a 95% probability of CR between 4.4 and 25.8. Because 

𝑅0 is a scaling parameter that does not influence the comparison of alternative 

regulations, we set it to 𝑅0 = 1 to present results on a ‘per-recruit’ scale.  
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The term 𝜃 (Eq. 2) was used investigate the interaction of fertility and sex ratio at 

various levels, ranging from 𝜃 = 20 (representing a “low fertility” function) to 𝜃 =

80 (representing a “high fertility” function) (Heppell et al. 2006; Fig. 2.5).  Values 

for 𝜃 were drawn from a random uniform distribution, which resulted in a mean 

of 50.4 and 95% probability between 22 and 78. 

 
Figure 2.5 Model relationship between fertilization rate and sex ratio (proportion 

of males) based on two different levels of fertility function,  𝜃 (Fig.3 from Heppell 

et al. 2006). 
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APPENDIX 3: CALIFORNIA DEPARTMENT OF FISH AND 

WILDLIFE’S STRIPED BASS DIET, FORAGING BEHAVIOR, AND 

PREDATION LITERATURE REVIEW 

3.1 Literature Review Purpose 

In the Fall of 2020, the Nor-Cal Guides and Sportsman’s Association (NCGASA) 

submitted a regulation change petition to the Fish and Game Commission. The 

proposed regulation change would restrict the harvest of Striped Bass to a “slot 

limit” between 20 and 30 inches for inland anadromous waters. In the summer of 

2022, the NCGASA submitted a second petition which would apply the 20-to-30-

inch harvest slot limit to Striped Bass caught in marine (ocean and bay) waters 

as well. The NCGASA petition stated that the regulation change would protect 

the earliest spawners as well as the largest most fecund individuals, which would 

then over time, increase the population size of Striped Bass. The NCGASA also 

stated that they had polled their membership and that there was overwhelming 

support for a 20-to-30-inch slot limit. In response to the petition filing, the 

California Department of Fish and Wildlife (CDFW) began compiling and 

reviewing the available science to evaluate the efficacy of the science 

presented in the proposal. The goal of this literature review is to understand 

trends in the Striped Bass population, trends in inland and marine fisheries, and 

impacts that the proposed slot limit may have on listed species (if any) through 

predation.  

During the evaluation process, several questions arose which necessitated a 

literature review which specifically focused on Striped Bass diet, foraging 

behavior, and predation. The review was needed to better understand how diet 

and feeding behavior of Striped Bass could vary temporally, spatially, by life-

stage, and sex. The review also included pertinent literature that discussed 

factors that may influence feeding behaviors including environmental 

conditions, Striped Bass migration and distribution, and predator-prey 

abundance, among others.  

The information included in the literature review included: study funding source 

(if listed and/or easily discernable), study period, geographic range, predator 

and prey assemblages evaluated/detected by the study, key findings from the 

study, and an overall take away from the paper. Information listed in the “key 

findings” and “overall” sections of the review include text taken directly from the 
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document that was reviewed as well as text that reflects the opinions of the 

reviewer. Final impressions and findings from this literature review will inform and 

be presented in the CDFW evaluation of the NCGASA slot limit proposal 

document. This review is a living document and will be updated as new 

research is conducted and literature published. 

3.2 General Striped Bass diet and foraging behavior  

Loboschefsky et al. 2012 

Loboschefsky, E., G. Benigno, T. Sommer, K. Rose, T. Ginn, A. Massoudieh, and F. 

Loge. 2012. Individual-level and Population-level Historical Prey Demand of San 

Francisco Estuary Striped Bass Using a Bioenergetics Model. San Francisco 

Estuary and Watershed Science 10(1). 

Funding Source. DWR and IEP. 

Study Period. Dates ranging between 1969-2004 were selected because it 

was a composite study to create a model and not a study to collect 

data. 

Geographic Range. San Francisco Estuary. 

Predator assemblage evaluated. Sub-adult (age 1 and 2) and adult (age 

3+) Striped Bass. 

Prey species detected. Diet analysis was compiled from many sources 

and over different time scales. Prey item categories included: fish, 

decapod/isopods, mysids, and “other”.  

Key Findings. 

• Quantified the individual and population-level consumption by 

Striped Bass. 

• Mean length at age, and subsequent calculated mean weight 

began to decrease in the early 1990s for fish older than age 4. 

• Adult Striped Bass diet consisted primarily of prey fish during all time-

periods analyzed and was not observed to change significantly over 

time. 
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• Sub-adult Striped Bass became more piscivorous during the study 

period beginning in 1990, with a commensurate decline in the 

proportion of mysids in their diet. Prey fish increased from 2.5% to 

12.2% in the diet of age one and from 78.5% to 82.1% in the diet of 

age two between 1980 and 1990, and mysids in the diets decreased 

from 95.9% to 58.5% and from 18.4% to 8.4%. 

• Sub-adult population total consumption was variable from year to 

year and was statistically correlated to the sub-adult abundance 

estimates for age one. 

• Adult population total consumption was statistically correlated to 

Striped Bass abundance estimates. 

• From 1990 through 2001, piscivorous predation rates increased 

coincident with higher population numbers of adult Striped Bass and 

sub-adults. 

Overall. This study found that individual consumption by adult females was 

higher than adult males at comparable age–classes. This may be 

because of the larger sizes and growth rates of females than of males, 

and the higher energetic cost of spawning in females than in males. One 

of the key findings of this paper is that population total consumption by 

sub-adult Striped Bass was similar to the population total consumption by 

adult Striped Bass. While the individual total consumption by adults was 

greater than that of the sub-adults, the larger sub-adult population 

abundance resulted in very similar total consumption (e.g., mean = 18.1× 

106 kg prey for sub-adults versus 17.9 × 106 kg prey for adults). Prey 

located outside of the estuary represents an unknown percentage of the 

estimated total prey consumed by adults. By contrast, since sub-adults 

primarily reside in the estuary, and since the simulations showed that this 

demographic frequently consumes more than adults, sub-adults have a 

particularly large consumption demand within the estuary. Sub-adult 

Striped Bass can be highly abundant in shallow-water habitat (Nobriga 

and Feyrer 2007). A high percentage of prey consumed by sub-adult 

Striped Bass may originate inshore rather than in pelagic habitat. 
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Nobriga and Feyrer 2008 

Nobriga, M., and F. Feyrer. 2008. Diet composition in San Francisco Estuary 

Striped Bass: does trophic adaptability have its limits? Environmental Biology of 

Fishes. DOI 10.1007/s10641-008-9376-0.Funding Source.  

Funding Source. DWR and the CALFED Science Program. 

Study Period. Used data collected from Stevens 1966 (1963-1964) and 

Nobriga and Freyrer 2007 (2001-2003), excluding winter samples from 

Stevens to make data sets temporally comparable. 

Geographic Range. Sacramento San Joaquin Delta (16 sites). 

Predator assemblage evaluated. Striped Bass diets.  

Prey species detected. Variable, but focused on Inland Silverside, 

Threadfin Shad, and decapod shrimp.  

Key Findings. 

• This study examined trophic adaptability, as changes in diet over 

time shifted with prey availability. 

• Results indicate that Striped Bass could effectively incorporate new 

prey into their diet at an intermediate time scale between one to two 

years. This was observed by Stevens 1966 after Threadfin Shad 

established populations in the San Francisco Estuary and were 

identified as a new prey source in the early 1960s.   

• Threadfin Shad was a close second in importance to cannibalized 

Striped Bass as a prey fish and remained at similar frequencies in 

Striped Bass stomachs 40 years later. 

• Logistic regression models for the three prey taxa tested showed their 

presence–absence in Striped Bass stomachs was significantly 

affected by both prey density and predator length. Larger Striped 

Bass (>400 mm FL) were less likely to consume smaller prey fishes such 

as Inland Silverside, and more likely to consume Threadfin Shad and 

decapod shrimp. 

• Striped Bass and Mysid shrimp often form a predator–prey association 

in estuaries, and there is evidence to suggest that San Francisco 
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Estuary (SFE) Striped Bass productivity has declined in part because 

Mysid shrimp productivity has declined. 

Overall. SFE Striped Bass exhibited, and continue to exhibit, considerable 

trophic adaptability. Striped Bass have adapted by incorporating 

certain prey into their diet as prey were introduced and rose to 

prominence in the estuary’s faunal assemblage. They speculate that as 

continued species introductions push the SFE food web further away 

from a pre-existing state, it is increasingly unlikely that Striped Bass will 

find a suite of invading ‘alternate prey’ that can fully replace their 

established historical prey which may lead to declines in Striped Bass 

productivity.  

Stevens 1966 

Stevens, D.E. 1966. Food habits of Striped Bass, Roccus saxatilis, in the 

Sacramento–San Joaquin Delta. California Department of Fish Game Fish 

Bulletin 136:68–96. 

Funding Source. Delta Fish and Wildlife Protection Study through DWR and 

the California Water Bond Act.  

Study Period. September 1963 through August 1964. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Striped Bass food habits (n= 8,628 

stomachs). 

Prey species detected. Various aquatic macroinvertebrate and fish 

species (see key findings below). Percentages reported below represent 

average % by volume across seasons (see Tables 5, 6, 7, and 8 in 

document) 

Key Findings. 

• Data were analyzed by frequency of occurrence in the stomachs 

and percent of diet by volume. 

• Young bass between 5-12 cm (September 1963) and 12-23 cm 

(August 1964) consumed crustaceans (56%), insects (trace), mollusks 

(1%), Threadfin Shad (36%), and small Striped Bass (12%). 
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• Juvenile bass between 13-25 cm (September 1963) and 24-35 cm 

(August 1964) consumed crustaceans (14%), Threadfin Shad (31%), 

Striped Bass (18%), American Shad (3%), Delta Smelt (listed as pond 

smelt in document, 5%), King Salmon (spring and summer)(2%), 

insects (trace), and mollusks (trace). 

• Sub-adult bass between 26-37 cm (September 1963) and 36-47 cm 

(August 1964) consumed Threadfin Shad (43%), Striped Bass (35%), 

unidentified fishes (10%), American Shad (1%), King Salmon (spring 

and summer) (3%), and crustaceans (4%). 

• Adult bass longer than 38 cm (September 1963) and longer than 48 

cm (August 1964) were considered at least three years old. Their diet 

included Striped Bass (45%), unidentified fishes (6%), Threadfin Shad 

(26%), American Shad (4%), Delta Smelt  (trace), King Salmon 

(spring)(1%), and crustaceans (trace). 

• King Salmon were observed in the diets of sub-adult (fall and spring) 

and adult Striped Bass (spring) in the lower San Joaquin River, but not 

in the middle or upper San Joaquin River. 

• Diets of Striped Bass caught in the south delta were dominated by 

crustacean species for young through sub-adult Striped Bass. Adult 

diets were dominated by fishes, primarily other Striped Bass and 

Threadfin Shad. 

Overall. Five items frequently occurred in the diets of Striped Bass of any 

age, including Mysid shrimp, amphipods, small Striped Bass, Threadfin 

Shad, and discarded or stolen sardine and anchovy bait. Young Striped 

Bass were one of the important foods of adult and sub-adult bass. In the 

fall, they were discovered in two-fifths of sampled sub-adults and adults’ 

stomachs. In the winter and spring, as the young bass became less 

abundant and larger, they were eaten less frequently. In the summer, 

when the new year-class of young bass became available, there was a 

sharp increase in the percentage of the sub-adults and adults that had 

eaten small bass. These new young-of-the-year bass were also of 

importance as a food of juvenile bass. 
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Thomas 1967 

Thomas, J.L. 1967. The Diet of Juvenile and Adult Striped Bass Roccus Saxatilis, in 

the Sacramento-San Joaquin River System. Cal Fish and Game 53(1):49-62. 

Funding Source. Federal Aid to Fish Restoration Funds (Dingell-Johnson 

Project California).  

Study Period. Incidental collection took place between 1957-1960. In 1961, 

the Young of Year (YOY) were collected monthly.  In 1962, both juveniles 

and adults were collected monthly. 

Geographic Range. (i) San Francisco Bay (SFB), (ii) San Pablo Bay, (iii) 

Sacramento River and bays from Crockett to Pittsburg, (iv) Delta, (v) 

Lower Sacramento River, and (vi) Upper Sacramento River. 

Predator assemblage evaluated. Striped Bass only.  

Prey species detected. Both vertebrates and invertebrates were collected 

(see Table 2 in Thomas 1967). Prey detected included Chinook Salmon. 

Key Findings. Results are presented by season, location, and size class, 

and are reported as frequency of occurrence and percentage volume. 

Below is a summary of detected prey species size classes with volume 

reported.  

• Adults (> 16 inches). 

▪ Spring diet largely consisted of Shiner Perch (50%) and 

anchovies (34%). Individuals were found in the SFB.  

▪ Summer diet largely consisted of Northern Anchovies and 

Shiner Perch. Individuals were found in the SFB. 

▪ Fall diet largely consisted of Northern Anchovies and Shiner 

Perch (>50% by volume combined), Pacific Tomcod and 

herring (22% by volume combined). Young Striped Bass also 

appeared in the diet. Individuals were found in the Delta. 

• Juveniles (size group not stated, assuming < 16 inches). 

▪ Spring diet largely consisted of King Salmon (65%). Individuals 

were found in the Upper Sacramento River. 
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▪ Summer diet largely consisted of King Salmon and carp (73% 

combined). Individuals were found in the Upper Sacramento 

River. 

▪ Summer diet largely consisted of Mysid shrimp (80%). 

Individuals were found in the Delta. 

Overall. The study did not differentiate diet by fish size for all locations and 

times of the year. Therefore, results where diet composition across size 

classes differentiated were summarized. Generally, adults in San Francisco 

Bay contained larger volumes of Shiner Perch and anchovies in stomachs, 

while juveniles in the Upper Sacramento River and Delta contained more 

King Salmon, carp, and Mysid shrimp. 

Young et al. 2022 

Young, M.J., Feyrer, F., Smith, C.D., and D.A. Valentine. 2022. Habitat-specific 

foraging by Striped Bass (Morone saxatilis) in the San Francisco Estuary, 

California: implications for tidal restoration. San Francisco Estuary & Watershed 

Science 20 (3). 

Funding Source. U.S. Bureau of Reclamation (Interagency Agreement). 

Study Period. Spring (March 26-April 5) 2018 and Summer (July 9-18) 2018. 

Geographic Range. Ryer Island in the north-central delta was targeted for 

this study. Three habitat types were sampled: marsh, shoal, and channel. 

These habitats were sampled both day and night using gill nets and trawls 

to minimize time of day and gear type bias. 

Predator assemblage evaluated. Striped Bass were evaluated at a size 

range of 63 to 671 mm standard length, and an age range spanning 1-5 

years. 

Prey species detected. Stomach contents revealed 9,989 prey items 

representing 46 prey taxa.  

Key Findings. 

• Tested for differences in fish size and stomach fullness across season 

and habitat types using ANOVA. 
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• Collected 269 Striped Bass of which 34 had empty stomachs (n = 235 

individuals). 

• Diets were dominated by invertebrates. 

• Diets only differed by Stiped Bass size in the spring. 

• There were significant diet differences across habitats in both spring 

and summer. Striped Bass collected in marsh habitat had significantly 

different stomach contents than Striped Bass collected in channel or 

shoal habitat. The channel and shoal habitat stomach contents were 

not significantly different from each other. 

Overall. The prey variability observed in this study, coupled with shifts in 

dominant prey types over time in the estuary, indicate that Striped Bass 

are an adaptable and opportunistic predator able to adjust to changing 

environmental conditions and prey availability. In this study, total 

invertebrate consumption was generally consistent across seasons, and 

variability was instead associated with specific invertebrate categories. 

Fish were only the most important diet item for large Striped Bass in the 

marsh in spring, and not any other habitat/season combination, consistent 

with Zeug et al. (2017). The dominant fish diet items were littoral or benthic 

fish species of least concern, with few pelagic or special status-fishes 

observed in diets.  

Zeug et al. 2017 

Zeug, S.C., Feyrer. F.V., Brodsky, A., and J. Melgo. 2017. Piscivore diet response to 

a collapse in pelagic prey populations. Environmental Biology of Fishes 100: 947-

958.  

Funding Source. U.S. Bureau of Reclamation. 

Study Period. November and December 2010 and 2011. 

Geographic Range. Study was located at the San Francisco Estuary and 

centered on Suisun Bay and San Pablo Bay using multimesh gill nets. 

Predator assemblage evaluated. Striped Bass, Sacramento Pikeminnow, 

Largemouth Bass. 



 

10 

 

Prey species detected. Generalized into 16 prey categories (see Table 1 in 

Zeug et al. 2017).  

Key Findings. 

• Across the study duration, 348 total stomachs were examined. Out of 

this total, 25% of stomachs had no identifiable contents. 

• Striped Bass comprised the majority of piscivores collected (89%) 

followed by Sacramento Pikeminnow (10%). Two Largemouth Bass 

were collected (0.6% of total) but were excluded from comparisons 

among species due to the low sample size. 

• Benthic prey accounted for 80% of all prey by weight and pelagic 

prey accounted for 7%. The remaining 13% consisted of other sources 

such as terrestrial or could not be identified (excessive digestion). 

• Prey items in the stomachs of Striped Bass were gravimetrically 

dominated by Crangon spp. (26%), “other Osteichthyes” (17%), and 

Isopoda (16%; see Figure 4 in Zeug et al. 2017). No other prey item 

made up more than 10% of the diet by gravimetric proportion. 

• In both years the category “other Osteichthyes” occurred in the 

greatest density near the confluence of the Sacramento and San 

Joaquin rivers. 

• No special status species were detected in any piscivore stomach 

examined. However, small sample sizes, and time of year could have 

contributed to this. 

Overall. The results indicate there has been a significant reduction in the 

contribution of pelagic prey resources to Striped Bass diets when 

compared to earlier studies (e.g., Johnson and Calhoun 1952; Thomas 

1967) concomitant with the pelagic organism decline. Striped Bass 

responded to the pelagic organism decline by consuming greater 

proportions of benthic fish and invertebrates whereas Sacramento 

Pikeminnow diets were more specialized and consisted primarily of 

benthic fish in both years. If there has been a decline in SFE Striped Bass 

abundance, it could be linked to reduction in preferred prey resources. 
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3.3 Predation focused Striped Bass diet and foraging behavior studies 

Michel et al. 2018 

Michel, C.J., Smith, J.M., Demetras, N.J., Huff, D.D., and S.A. Hayes. 2018. Non-

native fish predator density and molecular-based diet estimates suggest 

differing effects of predator species on juvenile salmon in the San Joaquin River, 

California. San Francisco Estuary and Watershed Science 16(4). 

Funding Source. DWR. 

Study Period. Sampling took place from early May 2014 through April 2015 

using electrofishing boats. Sampling was scheduled to occur during 

historical peak out-migration of sub-yearling fall-run Chinook Salmon. 

Geographic Range. Three sites near Old River in the Lower San Joaquin 

River. 

Predator assemblage evaluated. Largemouth Bass (LMB), Channel Catfish 

(CHC), White Catfish (WHC), and Striped Bass (STB). 

Prey species detected. The diet analysis focused on 12 selected prey 

species and is not considered a full comprehensive diet analysis. 

Largemouth bass, Striped Bass, Mississippi Silverside, Chinook, Sacramento 

Splittail, Threadfin Shad (TFS), Rainbow Trout/steelhead, Green Sturgeon, 

Delta Smelt, Longfin Smelt, Sacramento Pikeminnow, and White Sturgeon 

were all identified as prey through DNA assays.  

Key Findings. 

• Largemouth Bass (42%) and Striped Bass (40%) were by far the most 

captured predators in the study reaches, followed by White Catfish, 

Channel Catfish, and other Centrarchid species. 

• The catch composition between these two habitats also varied; 

Largemouth Bass dominated the littoral habitat, and Striped Bass 

dominated the channel habitat. This could be a sampling 

(electrofishing) bias. Striped Bass were patchily distributed between 

sampling reaches. 
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• A total of 582 predator diets were collected, comprising 253 LMB 

diets, 186 STB diets, 107 WHC diets, and 36 CHC diets. 

• CHC had the widest variety of prey species in their diets. The least 

frequent prey items found in CHC diets was STG, LFS, SPM, and STW.  

• LMB was found in the highest proportion of diets for all species, 

followed by STB, MSS, CHK, and SPT, in approximately that order for all 

predators. DSM, RBT, and TFS were found in low frequencies in all four 

predator species. 

• Contribution of salmonids to predator diets (2014 and 2015 

combined): 27.7% of CHC diets tested positive for Chinook Salmon, 

followed by 4.8% of STB diets, 4.7% of WHC diets, and 2.8% of LMB 

diets. For Steelhead, 5.5% of CHC diets and 2.2% of STB diets had 

Steelhead; no WHC or LMB diets tested positive for Steelhead. 

Combined, salmonids were present in 33.3% of CHC diets, followed 

by 7.0% of STB diets, 4.7% of WHC diets, and 2.8% of LMB diets. 

• Non-native predator (Largemouth Bass, Channel and White Catfish, 

and Striped Bass) diets were mostly comprised of other non-native 

predator species. Salmonid prey were found in only 7% of STB diets. 

Overall.  Michel et al. 2018 found that Striped Bass in these size-classes are 

mostly found in roving aggregations, and whether they are found in a 

study reach during the time of a survey is highly variable. This is consistent 

with the understanding that Striped Bass are highly mobile, migratory, and 

aggregating fish as sub-adults or small adults. This study also found that 

although all tested predator species ate salmonids, the predators tested 

positive more frequently for non-native piscivorous species. They also 

tested positive for many non-native prey species at higher frequencies. 

Other studies throughout the Delta have found similarly low frequencies of 

salmonids in predator diets, with typically less than 5% of Striped Bass diets 

containing salmonids, even during peak out-migration and in regions with 

higher densities of salmonids (Stevens 1966; Thomas 1967; Nobriga 2007). 

Only in the rare exception of when a migratory corridor becomes spatially 

constricted do salmonids become a major component of Striped Bass 

diets in the Delta (such as with fish ladders; Sabal et al. 2016).  
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Nobriga and Feyrer 2007 

Nobriga, M., and F. Feyrer. 2007. Shallow-water piscivore-prey dynamics in 

California’s Sacramento–San Joaquin Delta. San Francisco Estuary & Watershed 

Science 5(2). 

Funding Source. IEP. 

Study Period. March-October 2001 and March-October 2003 using beach 

seines and gill nets for nearshore sampling. 

Geographic Range. The study was located within the Sacramento-San 

Joaquin Delta. Central sampling locations were found on Liberty, Decker, 

and Sherman islands. Southern sites included Medford and Mildred islands. 

Predator assemblage evaluated. Striped Bass, Largemouth Bass, and 

Sacramento Pikeminnow. 

Prey species detected. See Table 1 in Nobriga and Freyrer (2007).  

Key Findings. 

• Striped Bass had the broadest spatio-temporal distribution. 

Largemouth Bass had the narrowest spatio-temporal distribution. 

• All three piscivores had diverse diet compositions comprised of 

numerous invertebrate and fish taxa. 

• Field observations of changes in piscivore stomach contents through 

time have indicated that piscivorous fishes exhibit prey switching 

behavior. Striped Bass are opportunistic feeders that shift in prey items 

as the fish get larger/older (Stevens 1966).   

• There were noticeable seasonal shifts in prey fish consumed by all 

three piscivores. Collectively, most native fish use occurred during 

spring (March-May) and the highest prey species richness occurred 

during summer (June-August). 

• Largemouth Bass preyed on a greater number of native fish than the 

other two piscivores and consumed native fish farther into the season 

(July) than the other two piscivores (May). 
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• Striped Bass piscivory was significantly affected by season (chi-square 

= 24.6; P= 0.00002), but not fork length (chi square = 7.37; P =0.06). 

• Striped Bass typically only exceeded the 50% piscivory threshold 

during summer and fall regardless of size. 

Overall. This study indicates that all three predators frequently occur in 

Delta shallow-water habitats. However, they acknowledge that having 

only five sampling sites limited the ability to generalize about piscivore 

distributions across the entire Delta. This study found that piscivore prey 

choices are functions of encounter and capture probabilities. Both 

encounter and capture probabilities are probably affected by prey 

relative abundance. Encounter probabilities also are influenced by 

environmental factors such as turbidity and vegetation density. 

Peterson et al. 2020 

Peterson, M., J. Guignard, T. Pilger, and A. Fuller. 2020. Stanislaus Native Fish Plan: 

Field Summary Report for 2019 Activities. Technical Report to Oakdale Irrigation 

District and South San Joaquin Irrigation District. Draft in Review. 

Peterson et al. 2023 

Peterson, M., T. Pilger, J. Guignard, A. Fuller, and D. Demko. Diets of Native and 

Non-native Piscivores in the Stanislaus River, California, Under Contrasting 

Hydrologic Conditions. San Francisco Estuary & Watershed Science 2: 1-22. 

Funding Source. Oakdale and South San Joaquin Irrigation Districts. 

Study Period. Spanned four months from March 1, 2019, through June 30, 

2019. 

Geographic Range. Lower Stanislaus River from Oakdale Recreation Area 

66.9 river kilometer (rkm) to the confluence with the San Joaquin River. 

Predator assemblage evaluated. While 17 predator species were 

targeted, black bass, stiped bass, hardhead, Sacramento Pikeminnow, 

sunfish, and catfish were most evaluated. 

Prey species detected. A variety of invertebrates fishes, and crustaceans.  
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Key Findings. 

• Predator composition included black bass (51%), Striped Bass (13%), 

sunfish (13%), Hardhead (12%), and Sacramento Pikeminnow (8%). 

• Habitat types assessed in the study included rip-rap, submerged 

vegetation, overhanging vegetation, woody debris, open water, and 

unknown. Flows during the study period were between 3,000 and 

4,000 cfs, and the dominant habitat types at these flows were 

submerged and overhanging vegetation.  

• Black bass were ubiquitous throughout the study area and observed 

in all habitat types, but submerged vegetation was the most 

common. Striped Bass were concentrated in the middle and lower 

reaches and most often observed in overhanging and submerged 

vegetation, but also found in open water and woody debris. 

• Invertebrates (insects, crustaceans, and annelids) dominated 

predator diets. Ninety percent of all identified prey items were 

invertebrates. Fish made up only seven percent of the total identified 

diet and were primarily consumed by black bass and Striped Bass. 

• The two most observed consumed fish were Chinook Salmon and 

lamprey. Chinook salmon made up 8.5% of Striped Bass diet by 

number, and lamprey made up 6.7%. 

▪ Twenty four percent of Striped Bass caught were observed to 

have consumed at least one Chinook Salmon. Black bass 

were observed to consume Chinook Salmon at a lower rate 

of 9.2%.  

▪ Black bass that consumed salmon were 175-300 mm fork 

length (FL).  

▪ Striped Bass that consumed salmon were between 240-660 

mm FL.  

▪ Striped Bass consumed Chinook Salmon and lamprey at a 

rate that increased gradually in March and April, peaked in 

May, and decreased slightly in June. 

• Fork length (FL) of Striped Bass that consumed salmon significantly 

decreased over the study period, while FL of black bass that 
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consumed salmon increased slightly. However, mean FL of black 

bass did not change over sampling period, suggesting smaller black 

bass that ate salmon early in the season may not have been able to 

consume salmon later in the season with increases in prey sized. 

Striped Bass appeared to consume salmon independent of prey size. 

▪ Total estimated monthly consumption was highest for Striped 

Bass across the study period (March- June). Striped bass holds 

the highest estimated population-level impact on Chinook 

Salmon based on rotary screw trap estimates of salmon 

migration into the study reach. 

▪ The total number of juvenile Chinook Salmon entering the 

study area occurred at the same time of diet collections. 

Mismatch in temporal scales would most likely overestimate 

the predation impact on Chinook Salmon.  

Overall. Overall fish consumption was low (7% of total predator diets), and 

most often observed in black bass and Striped Bass. Fish species 

consumed by Striped Bass primarily consisted of Chinook Salmon (8.5%) 

and lamprey (6.7%), but also included non-natives such as bluegill (0.6%), 

carp (3%), green sunfish (0.6%), loach (0.6%), and Striped Bass (0.6%). 

Chinook Salmon occurrence was observed in Striped Bass 240-660 mm FL 

(9-25 inches). Consumption of Chinook Salmon appeared to be 

dependent on prey size for black bass, but independent for Striped Bass. 

Striped Bass were estimated to have the largest impact on salmon 

populations in the study area compared to other predators. Consumption 

estimates rely on assumptions that may or may not have been violated.  

Stompe et al. 2020 

Stompe, D.K., Roberts, J.D., Estrada, C.A., Keller, D.M., Balfour, N.M., and A.I. 

Banet. 2020. Sacramento River predator diet analysis: a comparative study. San 

Francisco Estuary & Watershed Science 18(1). 

Funding Source. Northern California Water Association and CDFW. 

Study Period. Hook and line sampling occurred between March 2017-

November 2017. Sampling occurred over three habitat types. riprap, 

natural, and manmade. 
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Geographic Range. Sacramento River (middle) near Chico, and Ord 

Bend in the Glenn-Colusa Irrigation District. 

Predator assemblage evaluated. Striped Bass between 22.5 cm and 47 

cm and Sacramento Pikeminnow were evaluated.  The study analyzed 

predator size, distribution, and diet. Predator Catch Per Unit Effort (CPUE) 

was used as a measure of abundance. 

Prey species detected. Prey species were determined through visual ID 

and PCR primers. Major prey categories included macroinvertebrates, 

crayfish, and fishes (see table for index of relative importance IRI%).  

Key Findings. 

• Out of the 155 target species that were captured, 68 were 

Sacramento Pikeminnow and 87 were Striped Bass. Of these 

individuals, Sacramento Pikeminnow (n=30) and Striped Bass (n=47) 

contained stomach contents that were identifiable. 

• Sampled Striped Bass and Sacramento Pikeminnow were evenly 

distributed across all habitat types. 

• Temporal distribution showed that Striped Bass CPUE was higher in 

summer than in fall. 

• Of the individuals that contained stomach contents, piscivory was 

observed in 71% of Sacramento Pikeminnow and 84% of Striped Bass. 

• The two most important prey items for both predator species, as 

enumerated by %IRI, were macroinvertebrates (excluding crayfish) 

and Chinook Salmon (Sacramento Pikeminnow: 77% and 15%, 

respectively; Striped Bass: 78% and 17%, respectively; Table 3.1 below). 

• %IRI and PERMANOVA modeling indicate no difference in diets 

between Sacramento Pikeminnow and Striped Bass. 

• Prey frequency of occurrence showed no relationship with species or 

habitat type but was significantly influenced by water temperature.  
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Table 3.1. In Stompe et al. 2020 (Table 3). Table represents %IRI values 

for Sacramento Pikeminnow and Striped Bass captured via hook and 

line sampling near Chico, Ca. 

Prey Species Sacramento 

Pikeminnow 

Striped Bass 

American Shad 0.08 0.64 

Chinook 14.57 17.03 

Crayfish 2.56 0.17 

Green Sturgeon 0.00 0.08 

Hardhead 0.48 2.75 

Macroinvertebrate spp. 76.90 78.09 

Pacific Lamprey 0.90 0.11 

Sculpin spp. 4.51 1.03 

Tule Perch 0.00 0.10 

 

Overall.  %IRI and PERMANOVA modeling indicated no difference in diets 

between Sacramento Pikeminnow and Striped Bass. While there are 

obvious life-history differences between these two species, on a per 

capita basis, neither appears to have a higher impact on observed prey, 

including Chinook Salmon, than the other. Both Sacramento Pikeminnow 

and Striped Bass are opportunistically feeding on seasonally available 

prey populations. Results support the notion that Sacramento Pikeminnow 

and Striped Bass exhibit prey-switching behavior, both spatially and 

temporally. This likely occurs in the presence of high densities of certain 

prey, such as during in-river releases of hatchery Chinook Salmon. The 

observed proportion of Chinook Salmon in predator diets within the 

Sacramento River was lower than was seen by Thomas (1967). Overall 

predator diets in the Sacramento River were substantially different than 

those observed within the Delta (Stevens 1966; Nobriga and Feyrer 2007). 

This could indicate that predation pressure or likelihood of being predated 

upon is different during the river migratory phase versus in the more open-

water habitat of the delta. PERMANOVA modeling showed that water 

temperature was the only variable measured that significantly affected 
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predator diets. Because of the association between water temperature 

and seasonality, this may indicate a temporal association of predator 

diets, which would support the conclusion that both Sacramento 

Pikeminnow and Striped Bass are opportunistically feeding on seasonally 

available prey populations. 

3.4 Size specific Striped Bass diet and foraging behavior 

Heubach et al. 1963 

Heubach, W., Toth, R.J., and A.M., McCready. 1963. Food of young-of-the-year 

Striped Bass (Roccus saxatilis) in the Sacramento-San Joaquin River System. 

California Fish and Game 49 (4): 224-239. 

Funding Source. Dingell-Johnson Project California F-9-R, and Federal Aid 

to Fish Restoration. 

Study Period. Opportunistically collected in conjunction with other field 

activities from June-November 1956-1961. 

Geographic Range. Lower Sacramento-San Joaquin River system (tow net 

and seining stations). 

Predator assemblage evaluated. Juvenile Striped Bass (YOY). 

Prey species detected. Planktonic species. 

Key Findings. 

• This study took place prior to the California Water Plan establishing 

baseline diets for YOY Striped Bass in the delta. 

• The percentage frequency of copepod occurrence was greater in 

small bass than large ones. Larger plankton, Neomysis and 

Corophium, occurred more frequently in larger YOY Striped Bass. 

• Salinity affected prey distribution/availability and therefore diets. The 

occurrence of plankton species in YOY stomachs generally 

coincided with the distribution of plankton in the environment. 
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• In this study, several major groups comprising over 20 species of 

small animals were eaten by young-of-the-year Striped Bass. Many of 

these organisms were also reported in previous food habits studies 

(cited within Heubach et al. 1963). 

• Fish were unimportant in the diet of YOY Striped Bass. 

Overall.  Fish were unimportant in the diet of young-of-the-year Striped 

Bass. The occurrence of organisms in the stomachs generally agreed with 

the distribution of plankton organisms in the environment. Thus, food habits 

in any area were largely controlled by the factors controlling plankton 

distribution. Salinity and water flow were the most important of these 

factors. 

Walter and Austin 2003 

Walter, J.F., and H.M. Austin. 2003. Diet composition of large Striped Bass 

(Morone saxatilis) in Chesapeake Bay. Fishery Bulletin 101: 414-423. 

Study Period. March 1997 through May 1998. 

Geographic Range. Chesapeake Bay, tributaries, and Chesapeake Bay 

mouth. 

Predator assemblage evaluated. Striped Bass.   

Prey species detected. Through diet analysis, 34 different species of fish 

and 18 species of invertebrates were detected (see Table 2 in Walter and 

Austin 2003).  

Key Findings. 

• Two size classes of Striped Bass were analyzed. Striped Bass between 

458-710 mm were classified as resident and migratory fish. Striped 

Bass between 711-1255 mm were classified as a coastal migrant fish. 

• Out of the 1225 fish analyzed, 56% contained items in stomach (these 

results are similar to Brandl et al. 2021) 

• Clupeid fishes dominated the diet, particularly Atlantic Menhaden. 

Menhaden accounted for 44% of the weight and occurred in 18% of 

all stomachs. 
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• Menhaden ranged in length from 103 to 360 mm total length, and 

scored higher on the index of relative important compared to any 

other species as calculated in the equation below. 

▪ 𝐼𝑅𝐼 = (%𝑁 + %𝑊) × %𝐹𝑂  

▪ Where %N = the percentage of a prey species by number, 

%W = the percentage of a prey species by weight, and %FO 

= the percent frequency of occurrence of a prey species. 

• Size appeared to indicate potential differences in Striped Bass diets. 

Smaller Striped Bass consumed Bay Anchovy, juvenile Spotted Hake, 

whereas larger Striped Bass consumed anadromous herrings. 

• There was a significant relationship between Striped Bass total length 

and prey length (P<0.05, r2=0.26), indicating that larger and older 

Striped Bass ate larger prey. The regression fit was poor, indicating 

that large fish also consumed small prey (Figure 3.1). In other words, 

larger Striped Bass consumed a greater size range of prey than 

smaller Striped Bass. 

 
Figure 3.1. In Walter and Austin 2003 (Figure 4). Plot of prey total length 

against total length for Striped Bass. 
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• Smaller Striped Bass consumed prey that approached 40% of their 

total length. However, most prey consumed by all sizes of Striped Bass 

were smaller, young-of-the-year fishes. This is corroborated by 

Overton 2002 who predicted an optimal prey size to be 21% of the 

Striped Bass length. 

• Spring feeding on anadromous fishes like Gizzard Shad, anadromous 

herring, and White Perch indicated a seasonal trend which 

corresponded to spawning migrations of Striped Bass. 

Overall. Smaller Striped Bass (18-28 inches) consumed up to 40% body 

length, but mostly ate smaller, YOY fishes (corroborated by Overton 2002), 

whereas larger Striped Bass (> 28 inches) consumed both small and large 

prey. This study further supports the idea that Striped Bass interact with out-

migrating anadromous fishes during their spawning migrations, and so the 

temporal overlap of these interactions are important when thinking about 

out-migrating salmonids in CA. Fyke data show that most Striped Bass 

entering the Sac River in the spring are in this < 28 inch range (see Figure 

3.2 below), and therefore may exhibit feeding patterns of the ‘smaller’ 

Striped Bass in this study. Goertler et al. 2021 suggests that climate 

change, particularly warming ocean temperatures and decreased 

precipitation could increase migration timing of Striped Bass, thus 

potentially resulting in more temporal overlap with out-migrating juvenile 

salmonids. 
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Figure 3.2. Length-frequency histograms for Striped Bass sampled from fyke nets. 

Parallel vertical red lines indicate the proposed 20-30 inch slot limit. Data Source: 

Striped Bass Tagging Program.  
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3.5 Striped Bass migration timing in relation to environmental 

conditions 

Calhoun 1952 

Calhoun, A.J., 1952. Annual migration of California Striped Bass. California Fish 

and Game 38(3): 391–403.  

Funding Source. Unknown, CDFG funded most likely. 

Study Period. Tagging took place January and November 1947, Spring 

1950 and 1951. Tag recoveries took place November through April soon 

after tagging. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Adult Striped Bass (>20 “) caught in gill 

nets (n = 4,136) and marked with Disc tags. 

Prey species detected. NA.  

Key Findings. 

• Seasonal movement of adult Striped Bass. 

▪ During winter-early spring, Striped Bass were recaptured close 

to tagging locations. (Antioch and Franks Tract) within the 

Delta, no signs of large migrations. 

▪ During spring (April), Striped Bass spread out throughout the 

delta and up into rivers to spawn. 

▪ During late spring-early summer, Striped Bass are post spawn. 

Striped Bass are still spread widely across the delta but in 

greater concentrations in the delta central indicating that 

they are moving back into the delta. 

▪ During summer, Striped Bass recaptures indicate that they are 

moving toward salt water. Recaptures are further 

downstream in San Pablo Bay. 
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▪ During fall, Striped Bass recaptures are once again higher up 

in the delta near tagging locations but widespread (not in 

tributaries though), mostly sloughs in the delta. 

▪ During winter, Striped Bass showed the same pattern as 

previous year. Clumping near tagging locations, more 

concentrated than in the fall. 

Overall. The results of tagging studies conducted in 1947, 1950, and 1951 

indicate that in the summer months, adult bass are distributed mainly in 

San Francisco Bay and the ocean. In the fall and winter most of them 

move upstream to San Pablo Bay, Suisun Bay, and the Delta. In the spring 

the spawning population moves farther upstream where they spawn, 

mostly during May and June, in fresh water of 15°C or higher. After 

spawning, most large fish return to the lower bays and the ocean.  
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Goertler et al. 2021 

Goertler, P., Mahardja, B., and T. Sommer. 2021. Striped Bass (Morone saxatilis) 

migration timing driven by estuary outflow and sea surface temperature in the 

San Francisco Bay-Delta, California. Scientific Reports 11: 1510. DOI 

10.1038/s41598-020-80517-5. 

Funding Source. Interagency Ecological Program and CDWR. 

Study Period. 1969-present. 

Geographic Range. San Francisco Estuary, Sacramento-San Joaquin 

Delta, and tributaries. 

Predator assemblage evaluated. NA. 

Prey species detected. NA.  

Key Findings. 

• Median migration timing varied from the third week of May to the 

fourth week of June. 

• Striped Bass migrated later in years when Delta outflow was greater 

and sea surface temperature was cooler. 

• Results suggest increased sea surface temperature congruent with 

decreased precipitation could shift Striped Bass migration earlier in 

spring. 

• Findings are consistent with Striped Bass movement in their native 

range in the Chesapeake Bay, where warmer spring water 

temperature is linked with earlier spawning migration. 

• Early migration has implications for predation risk on seaward 

migrating juvenile Chinook Salmon. There may be more temporal 

overlap if Striped Bass migrate earlier, as most juvenile salmon exited 

rivers by late June. 

• Estuary outflow was positively related to median date, indicating that 

Striped Bass migration was delayed when estuary outflow was high. 

https://doi.org/10.1038/s41598-020-80517-5
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• Results may indicate increased residence time in the estuary in 

response to food web and habitat benefits. 

Overall. Warming temps and decreased precipitation could increase 

migration timing of Striped Bass, which has the potential to create more 

temporal overlap with out-migrating Chinook Salmon. 

Le Doux-Bloom 2012 

Le Doux-Bloom, C. M. 2012. Distribution, habitat use, and movement patterns of 

sub-adult Striped Bass Morone saxatilis in the San Francisco Estuary Watershed, 

California. University of California, Davis ProQuest Dissertations Publishing. 

Funding Source. DWR and IEP. 

Study Period. Summer 2010- summer 2011. 

Geographic Range. Regions include Central Bay, South Bay, San Pablo 

Bay, Carquinez Strait, San Joaquin River, Central Delta, East Delta, South 

Delta, Sacramento River, Cache Complex, American River, and Feather 

River. 

Predator assemblage evaluated. Striped Bass (n = 99) with a length range 

of 9-17 inches. 

Prey species detected. NA.  

Key Findings. 

• Chapter 2: Distribution and Habitat Use of Sub-adult Striped Bass 

(Morone saxatilis) in the San Francisco Estuary Watershed 

▪ During fall, Striped Bass occupied Central Bay, Cache 

Complex, Central Delta, Sacramento River, and Carquinez 

Strait. Over winter, fish shifted toward the ocean, generally 

staying around Carquinez Strait, Central Bay, and the lower 

Sacramento River. Some study fish may have emigrated to 

the ocean, evidenced by low detections in the bays and 

delta. Striped Bass dispersed in the spring, expanding from 

nearshore Pacific Ocean and 65 river kilometers (rkm) to 

Coyote Creek in the South Bay, near San Jose to the upper 

Sacramento River near Colusa and 264 rkm upstream on the 
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Feather River. This could be related to increased 

temperatures in the San Francisco Estuary Watershed, and 

timing of upstream migration may be temperature-

dependent, as this occurred when temps went from cold to 

cool. 

▪ In 2010, an average flow year, most fish were observed 

between Carquinez Straight and Sacramento River (rkm 192). 

During a high flow year (2011) more fish aggregated toward 

the ocean. 

▪ Temperature appeared to influence habitat use in winter and 

spring. Fish shifted to higher salinity habitat when temperature 

decreased, and only revisited upstream locations when 

temperature increased above 10°C. 

▪ Results indicate Striped Bass inhabited shoal habitat across all 

seasons, with channel and shoal habitat used equally over 

winter. 

• Chapter 3: Movement Patterns of Sub-adult Striped Bass in the San 

Francisco Estuary Watershed: 

▪ There were N = 43 individual fish detected. 

▪  The study found three movement patterns for Striped Bass: 

River residents, estuarine residents (freshwater to mesohaline 

habitats) and bay residents (predominantly polyhaline to 

euhaline habitats). 

▪ Summer movement patterns were segregated by salinity, 

while movements increased in all resident groups during late 

fall and spring. Riverine fish moved from higher in the 

watershed to lower freshwater habitats which may reflect a 

preference for warmer water to over-winter in. While receivers 

recorded movement into the south delta, their actual 

whereabouts over the winter could not be detected due to 

comparatively fewer receivers there. As temperatures 

increased in late spring, riverine fish returned to upstream 

habitats. 
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▪ The water temperature of both river and ocean may trigger 

sub-adult movement by bay and riverine groups. 

▪ There was some evidence of spawning migration, where 

individuals moved upstream in the spring, and returned a few 

weeks later to higher salinity habitat. 

Overall. There were three distinct movement patterns detected from 

tagged Striped Bass that appeared to be related to salinity. There is also a 

strong correlation between temperature preference and salinity. Fish 

shifted to higher salinity habitat when temperatures decreased, and 

revisited upstream locations when temperatures increased above 10°C. 

Striped Bass in this study tended to utilize both channel and shoal habitat 

ubiquitously throughout the seasons (Figure 3.3). 
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Figure 3.3. In Le Doux-Bloom 2012. Figures depict seasonal movement 

patterns of male and female Striped Bass in the summer of 2010 and 2011. 
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3.6 Habitat alteration and predation 

Michel et al. 2020 

Michel, C.J., M.J. Henderson, C.M. Loomis, J.M. Smith, N.J. Demetras, I.S. Iglesias, 

B.M. Lehman, and D.D. Huff. 2020. Fish predation on a landscape scale. 

Ecosphere 11(6): e03168. DOI 10.1002/ecs2.3168. 

Funding Source. CDFW Research Regarding Predation on Threatened 

and/or Endangered Species in the Delta, Sacramento and San Joaquin 

Watersheds Proposal Solicitation Package 

Study Period. April 3- May 13, 2017. 

Geographic Range. A Generalized Random Tessellation Stratified 

algorithm was used to select twenty sites in the South Delta and San 

Joaquin Basin. 

Predator assemblage evaluated. This study did not target anything 

specific, and no predator species was identified. 

Prey species detected. Predation Event Recorders (PERS) were employed 

using tethered, drifting hatchery Chinook Salmon.  

Key Findings. 

• Percent of preyed-upon PERs varied through time and between sites, 

ranging from 0% to 37%. In total, they deployed 1,670 PERs during the 

spring of 2017, of which 15.7% (~262) were preyed upon. 

• Predation risk for salmonids and other similar prey species in the South 

Delta were strongly influenced by water temperature, time of day, 

predator density, and bottom roughness. 

• The upper limit of temperatures measured during sampling in the 

spring of 2017 (20°C) is approximately the lower end of the thermal 

preference of Striped Bass. Predation rates may have changed under 

other different thermal conditions that favored Striped Bass presence 

in the study area. 
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• This study found a strong influence of predator densities on predation 

risk, indicating that predation risk is not solely mediated through 

habitat and environmental conditions. 

Overall. This study identified areas of predation hotspots and 

environmental covariates associated with increased predation. However, 

they used tethered prey so results likely represent higher predation rates, 

don’t represent how prey can evade predators, or how prey naturally 

interact with their environments. Juvenile salmonid distribution, health, and 

overall vulnerability to predation were not considered. 

Sabal et al. 2016 

Sabal, M., Hayes, S., Merz, J., and J. Setka. 2016. Habitat alterations and 

nonnative predator, Striped Bass, increase native Chinook Salmon mortality in 

the Central Valley, California. North American Journal of Fisheries Management 

36: 309-320. 

Funding Source. NOAA/ NMFS. 

Study Period. April 23-May 24, 2013. Each site (n=30) was sampled 3 times. 

Geographic Range. Mokelumne River at Woodbridge Irrigation District 

Dam (WIID). 

Predator assemblage evaluated. Striped Bass. 

Prey species detected. Chinook Salmon smolts (hatchery).  

Key Findings. 

• Combined Striped Bass relative abundance surveys with diet analysis 

to compare rates of salmon predation across different habitat types. 

• A total of 10 sites were sampled using electrofishing. Each site was 

assigned to one of 3 habitat types (WIDD, other altered, and natural). 

• A before-after control impact design using predator removal was 

paired with Chinook Salmon releases (n= 2,000 total Chinook Salmon, 

over 2 release groups). 
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• The Striped Bass removal–salmon survival experiment showed a 10.2% 

increase in survival of juvenile Chinook Salmon after 11 Striped Bass 

were removed. 

• Diet energetic analysis demonstrated that 7.9–13.1% of the 

emigrating juvenile Chinook Salmon were consumed. 

• A local predation hot spot (WIDD) was associated with increased per 

capita consumption (PCC) of juvenile Chinook Salmon by Striped 

Bass and attracted larger numbers of Striped Bass, thus decreasing 

the survival of emigrating juvenile salmon by 8–29% 

• According to this study, a single Striped Bass could consume 

between 0.71–1.20% of the released juvenile Chinook Salmon 

population (n=2000). 

Overall. Striped Bass aggregated at WIDD, exhibiting an eightfold 

increase in CPUE compared with that at other altered locations and a 60-

fold increase in CPUE compared with that at natural locations. Diets of 

Striped Bass collected at WIDD consisted primarily of juvenile Chinook 

Salmon, and the per capita impact of Striped Bass on juvenile salmon was 

higher at WIDD than at other altered locations. However, 2,000 Chinook 

Salmon smolts were released for this study so diets should primarily consist 

of the most abundant prey item, especially when passing through a pinch 

point such as the WIDD. This study indicated that Striped Bass could have 

a major population level impact on released hatchery Chinook Salmon 

smolts but extrapolation to wild smolts is challenging.  

3.7 Predation impacts on listed species 

Boughton and Ohms 2020 

Boughton, D.A., and H.A. Ohms. 2020. Carmel River Steelhead Fishery Report - 

2018. 56 p. Santa Cruz (CA): Prepared by National Marine Fisheries Service for 

the California-American Water Company in fulfillment of the Memorandum of 

Agreement SWC-156. 

Funding Source. California-American Water Company. 
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Study Period.  Juvenile and adult Striped Bass diet sampling occurred from 

June to January in 2010 and 2011 and was conducted by CDFW. Carmel 

River Steelhead Association (CRSA) used eDNA methods in June and July 

of 2017 to identify contents of Striped Bass diet. 

Geographic range. Carmel River.  

Predator assemblage evaluated. 525 Striped Bass (SB) diets analyzed over 

the two year period (2010-2011). Twenty two SB diets (sizes ranging from 

16-31 inches) were analyzed using eDNA in 2017. 

Prey species detected. Crustaceans and fishes. 

Key Findings. 

• In both years, the majority of SB stomachs were empty (61% 

and 74%, 2010 and 2011, respectively). Unknown as to whether 

this reflects quick digestion of prey items or the inability of SB to 

find and consume prey items. 

• Of the contents that could be identified, prey items included 

Crustaceans (mysids, amphipods, and isopods) and fish 

(steelhead/ Rainbow Trout, sculpin, Three-spine Stickleback, 

lamprey, and goby). Crustaceans and fishes were found in 

roughly equal numbers. 

• eDNA analysis from 22 SB diets indicated that 59% (n=13) 

contained steelhead DNA, and 27% (n= 6) contained other fish 

contents in their stomachs or upper intestines. 

Overall. The results of this study indicate that SB consumed all known fish 

species in the Carmel River; however, fish species consumption was found 

in roughly equal proportions as crustaceans. The potential effects of SB on 

steelhead in Carmel River is still unknown, there isn’t data available to 

determine whether SB predation is contributing to the decline of 

steelhead in this location. Future approaches to address this question 

included: stable isotope analysis of SB muscle tissue, bioenergetics 

modeling, environmental data collection, and life-cycle modeling. 
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Brandl et al. 2021 

Brandl, S., Schreier, B., Conrad, L.J., May, B., and M. Baerwald. 2021. 

Enumerating predation on Chinook Salmon, Delta Smelt, and other San 

Francisco estuary fishes using genomics. North American Journal of Fisheries 

Management 41: 1053-1065. 

Funding Source. CDFW’s Ecological Restoration Program. 

Study Period. The months of December, April, and June from Dec 2012- 

June 2014 were chosen to encompass critical periods of native fish 

migration. However, analysis was confined to April 2014 to avoid 

confounding factors associated with seasonal effects, extreme catch 

variability among our sampling months, and other factors. Catch of 

Striped Bass was variable, and 63% of all Striped Bass catch occurred in 

April 2014. The native prey abundance was statically correlated with 

samples from April 2014. 

Geographic range. Northern Delta:  

• Steamboat slough (Chinook Salmon outmigration corridor). 

• Miner/Sutter slough (Chinook Salmon outmigration corridor). 

• Sacramento River (Chinook Salmon outmigration corridor). 

• Liberty Island (rearing area for Delta Smelt and other native species). 

• Sac Deep Water Shipping Channel (rearing area for Delta Smelt and 

other native species). 

Predator assemblage evaluated. Striped Bass was the primary target. The 

following predators were also sampled opportunistically; Largemouth Bass, 

Smallmouth Bass, White Catfish, Channel Catfish, and Sacramento 

Pikeminnow. 

Prey species detected. 13 prey taxa. 

• Non-native. Striped Bass (17%) and Mississippi Silverside (9%)- 

most frequently detected in all predators. 

• Native. Sacramento Pikeminnow (16%) and Chinook Salmon 

(13%) Delta Smelt (4%) and Longfin Smelt (6%). White Sturgeon, 
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Green Sturgeon, and steelhead were all ~ 0% (only 0-3 total 

detections for each species). Results focus on Striped Bass 

predation of Chinook Salmon, as very few Delta Smelt were 

detected in gut analysis. 

 Key Findings. 

• Results of this study reflected the proportions of prey items 

detected in fish that had contents in their stomachs. Proportions of 

empty stomachs varied (Channel catfish 65%, Largemouth Bass 

81%, Sacramento Pikeminnow 47%, Smallmouth Bass 74%, Striped 

Bass 74%, White Catfish 50%). 

• A wide range of prey taxa were detected in Striped Bass, 

indicating that they are not highly selective in prey choice. 

• For Striped Bass with prey in gut, 60% of detections were native 

species (Sacramento Pikeminnow (n = 32), Chinook Salmon (n = 

29), and Splittail (n =18)). This corresponds to native species in 15% 

of Striped Bass sampled. 

• Detection of Striped Bass predation on Chinook Salmon was 

higher in habitats with relatively higher temperature and lower 

conductivity (Brandl et al. 2021, Table 5). 

• Predatory fish made up a relatively high proportion of diets of 

other predatory fish. Striped Bass consumed other predatory fish at 

similar rates as more traditional prey items like Chinook or 

Threadfin Shad 

• Longfin Smelt were detected in gut contents of 20% of 

Sacramento Pikeminnows (n = 13). Approximately 1% of Striped 

Bass contained Delta Smelt. Because of the low detections of 

Delta Smelt, this species wasn’t included in further analyses. 

• Chinook Salmon were detected in 27% of Smallmouth Bass guts, 

and 18% of Striped Bass guts. Chinook Salmon were not found in 

Largemouth bass, White Catfish, Channel Catfish, or Sacramento 

Pikeminnow guts.   

Overall. This study found high prevalence of empty guts in Striped Bass 

(74%), but those that contained prey had a significant level of native 

species detected (60%). Predatory species were also frequently detected 
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in Striped Bass, noting that Chinook Salmon presence occurred in similar 

quantities as other predatory species. Striped Bass predation on Chinook 

was correlated with higher temps and lower conductivity.  

Grossman et al. 2013 

Grossman, G., Essington, T., Johnson, B., Miller, J., Monsen, N., and T. Pearsons. 

2013. Effects of fish predation on salmonids in the Sacramento River–San Joaquin 

Delta and associated ecosystems. Panel final report. 71 p. Sacramento (CA): 

California Department Fish Wildlife, Delta Stewardship Council, and National 

Marine Fisheries Service. 

Funding Source. CDFW, Delta Stewardship Council, and NMFS workshop 

proceedings. 

Study Period. Panel review of predation literature and presentations from 

the 2013 Fish Predation Workshop. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Varied by study evaluated. 

Prey species detected. Salmonids.  

Key Findings. 

• In the case of juvenile salmonid prey in the Delta, predators may 

display positive selectivity for these species because they are energy-

rich, are easily handled (i.e., soft-rayed, and fusiform) and potentially 

naive to invasive predators.  

• Fish predation on salmonids in the Delta is specific to the smolt life 

stage. This and the context dependency of these predator-prey 

relationships, given the variable Delta environment, undoubtedly will 

make the population-level effects of fish predation on salmonid 

survivorship/adult returns challenging to detect. 

• Population data show conflicting results, and some studies show adult 

Striped Bass (age-3+) declining in abundance whereas other studies 

show a long-term decline in age-0 fish, but a relatively stable adult 

population (see section 2A in document, pg. 21). 
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• The causal factors driving divergent trends in age-0 and adult Striped 

Bass abundance are unclear. In part, they may be due to a shift 

towards shallower habitats by age-0 fish, thereby reducing catches in 

the midwater trawl survey which has used permanent sampling 

stations. 

Overall. There is little information on the spatial distribution and size/age 

structures of fish predator populations, or how these characteristics vary 

over time. This greatly limited the Panel’s ability to make quantitative 

inferences regarding the effects of fish predation on salmonids at the 

population level. Populations of some fish predators (e.g., Striped Bass) 

have declined over time, but this decline has not coincided with 

concomitant increases in salmonid populations and there is uncertainty 

regarding variation in the abundance of sub-adult Striped Bass 

(Loboschefsky et al. 2012). Juvenile salmon are clearly consumed by fish 

predators and several studies indicate that the population of predators is 

large enough to effectively consume all juvenile salmon production. 

However, given extensive flow modification, altered habitat conditions, 

native and non-native fish and avian predators, temperature and 

dissolved oxygen limitations, and overall reduction in historical salmon 

population size, it is not clear what proportion of juvenile mortality can be 

directly attributed to fish predation. 

Grossman 2016 

Grossman, G.D. 2016. Predation on fishes in the Sacramento-San Joaquin Delta: 

current knowledge and future directions. San Francisco Estuary & Watershed 

Science 14(2). 

Funding Source. Delta Stewardship Council.  

Study Period. This is a Review Study using gray literature, presentations 

from the 2013 Fish Predation Workshop, and 2015 IEP Workshop. 

Geographic Range. Sacramento-San Joaquin Delta. 

Predator assemblage evaluated. Literature was searched and researchers 

actively working on dietary or predator–prey studies on Delta fishes were 

contacted. Out of the resulting data, a matrix of predator species and 

their piscine prey was compiled. 
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Prey species detected. Prey varied by study reviewed.  

Key Findings. 

• Many factors induced variation into predator–prey relationships 

including: (1) the presence and type of shelter (e.g., submerged 

aquatic vegetation (SAV) or woody debris), (2) the ratio of prey size 

to predator size, (3) seasonal changes in abundance of the prey 

array, (4) defensive morphological (e.g., spines) or behavioral 

adaptations, and (5) seasonal changes in habitat quality for prey, 

such as those produced by influxes of contaminants during winter– 

spring high flows or high water temperatures during summer and fall. 

• The act of predation may be broken into several component rates, 

including search and encounter, pursuit and attack, capture and 

handling, and consumption. These components are affected by a 

variety of changes that have occurred in the Delta. In unmodified 

environments, these components are affected by factors such as 

prey abundance and availability, spatial and temporal overlap of 

predator and prey, habitat complexity, turbidity, behavior, 

physiology, and morphological adaptations that facilitate (predator) 

or inhibit (prey) the predation process. 

• The effects of both contaminants and invasive species may be 

magnified by environmental changes that have occurred in the 

Delta over the last 100 years. Those changes include: (1) species 

invasions that alter physical habitat structure, (2) alterations of 

hydrologic regimes, temperature regimes and turbidity levels, (3) 

wetland loss, and (4) anthropogenic changes in physical structure 

(levees, canals, and abstraction facilities). Additionally, those factors 

are coupled with changes in climate, as well as (6) eco-system 

effects of invasives (e.g. shifts in food webs, changes in structural 

complexity of littoral habitats by invasive plants, etc.). 

• The data indicated that most predators were only occasional 

consumers of individual prey species. See Table 2 in Grossman 2016 

for ranked predator-prey interactions by species.  

• Moderate consumption was observed in Sacramento Pikeminnow 

consuming Longfin Smelt, Striped Bass consuming Sacramento 

Splittail, and Largemouth Bass consuming Prickly Sculpin. 
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• Common consumption was observed in Striped Bass consuming 

Chinook Salmon, Largemouth Bass consuming Sacramento 

Pikeminnow, and Channel Catfish consuming Largemouth Bass. 

Overall. Some invasive predators have been established in the Delta for 

over 100 years (e.g., Striped Bass) and it is possible that prey species 

have had sufficient time to develop behavioral adaptations to these 

predators. This analysis yielded few generalizations regarding predator–

prey interactions for Delta fishes other than the observation that most 

predators were unspecialized and consumed a wide variety of both 

native and invasive fishes. Most predators fed primarily on invasive 

species. Given the generalist nature of vertebrate predators, this likely 

represents consumption of prey in proportion to their abundance. 

Lindley and Mohr 2003 

Lindley, S.T., and M.S. Mohr. 2003. Modeling the effect of Striped Bass (Morone 

saxatilis) on the population viability of Sacramento River winter-run Chinook 

Salmon (Oncorhynchus tshawytscha). Fishery Bulletin 101(2): 321-331. 

Funding Source. National Center for Ecological Analysis and Synthesis 

which is funded by an NSF grant, UC Santa Barbara, and the State of 

California. 

Study Period. NA. 

Geographic Range. NA. 

Predator assemblage evaluated. Striped Bass through adult mark-

recapture data between 1968-1995 (Kohlhorst 1999). 

Prey species detected. Winter-run Chinook Salmon adult spawning 

estimates from Red Bluff Diversion Dam (RBDD)1967-1996 (Myers et al. 

1998).  

Key Findings. 

• The current Striped Bass population of roughly 1×106 adults consume 

about 9% of winter-run Chinook Salmon outmigrants. By comparison, 

based on prey consumption rates and predator and prey 

abundances, Jager et al. (1997), using a spatially explicit individual 
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based model, estimated that between 13% and 57% of fall-run 

chinook fry were consumed by piscivorous fish in the Tuolumne River, 

California. 

• The model predicts that if the Striped Bass population declines to 

512,000 adults as expected in the absence of stocking, winter-run 

Chinook Salmon will have about a 28% chance of quasi-extinction 

(defined as three consecutive spawning runs of fewer than 200 

adults) within 50 years. If stocking stabilizes the Striped 

Bass population at 700,000 adults, the predicted quasi-extinction 

probability is 30%. A more ambitious stocking program that maintains 

a population of 3 million adult Striped Bass would increase the 

predicted quasi-extinction 

probability to 55%. 

Overall. Striped Bass predation at the current population level may be a 

nontrivial source of mortality for winter-run Chinook Salmon. Striped Bass 

may have declined along with winter-run Chinook Salmon, so predicted 

predation impacts may have changed. A significant increase in Striped 

Bass abundance could substantially increase the risk of winter-run Chinook 

Salmon extinction and reduce the likelihood of recovery. What constitutes 

a “significant increase” is not defined.  

Nobriga et al. 2021 

Nobriga, M.L., Michel, C.J., Johnson, R.C., and J.D. Wikert. 2021. Coldwater fish in 

a warm water world: Implications for predation of salmon smolts during estuary 

transit. Ecology and Evolution, 11:10381–10395. DOI 10.1002/ece3.7840 

Funding Source. USFWS and NMFS. 

Study Period. 2012-2019. 

Geographic Range. Sacramento River Basin. 

Predator assemblage evaluated. Striped Bass and Largemouth bass (LMB). 

Prey species detected. Predation Event Recorders (PERS) were employed 

using tethered, drifting hatchery Fall-run Chinook Salmon.   

Key Findings. 

https://doi.org/10.1002/ece3.7840
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• Neither distance from shore nor water temperature was observed to 

influence the willingness of Striped Bass to attack PERs, which supports 

the assertation that Striped Bass are temperate pelagic predators. 

Largemouth Bass attacked PERS most frequently in warmer water, 

near shorelines. Thus, as temperatures warm, Chinook Salmon face 

higher near shore predation risk. 

• PERS data suggests the combined effect of Striped Bass and LMB 

appears additive, Striped Bass predation rates remained the same as 

LMB predation increased with warmer temperatures. 

• Modeled Striped Bass prey consumption was 17 g/day and was 

consistent across water temperatures, while Largemouth Bass prey 

consumption increased with increasing temperatures. The per capita 

quantitative impact of LMB on Chinook Salmon was about half that 

of Striped Bass. 

Overall. Chinook Salmon survival is generally water temperature 

dependent. Striped Bass predation does not seem to depend on 

temperature, while LMB feeding does. Simulation models predict LMB 

predation impacts to be comparatively lower than Striped Bass. 

Hypotheses for future research are listed below: 

• If Striped Bass adults resume foraging quickly after spawning, this would 

coincide with smolt outmigration. At warmer temps, this would predict 

lower smolt survival as a function of water temperature. To test this, a 

study investigating post-spawn resumed foraging times for Striped Bass is 

recommended.  

• LMB have an undocumented but substantial impact on Chinook Salmon. 

Increase in submerged aquatic vegetation (SAV) increases water clarity 

and allowed LMB to proliferate and enabled large increases in LMB in the 

past three decades. Population estimates of LMB would be useful in better 

understanding impacts on Chinook Salmon.  

• Disease could be playing a more substantial role in survival than previously 

thought. Salmon typically survive in 20°C temps in hatchery conditions, so 

temperature alone shouldn’t impact survival. Higher disease at these 

temperatures in the wild could impact swimming speeds, which would 

leave salmon more vulnerable to predation. 
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Proposed Regulation Changes 1-2

1. Black Bass Size Restriction (Lassen and Modoc 

counties): Remove minimum size requirement from all 

waters, except for Mountain Meadows Reservoir. 

2. Susan River (Lassen County) Regulation 

Simplification Clean Up: Revert fish regulations to 

historic traditional trout opener and update specific 

kids fishing section of regulations. 



Proposed Regulation Changes 3-4

3. Bait Fish Use in the Sacramento River (Shasta 

and Tehama counties): Move the upper limit of the 

Sacramento River upstream from Highway 32 Bridge to 

Deschutes Bridge.

4. Sierra District Anadromous Regulations Clean Up: 
• Increase fishing opportunity by allowing the use of bait 

during specific times within anadromous streams. 

• Add new special regulation sections for Clear Creek, 
Cow Creek, Cotton Creek, and Paynes Creek. 

• Change Antelope Creek boundary.



Proposed Regulation Changes 5-6

5. Trout General Statewide Regulations Clean Up: 
Add 7.00 to the list of sections associated with 
5.85(a)(2) for clarity for enforcement.

6. Arroyo Seco River (Monterey County) Rainbow 
Trout Restriction: Change the trout bag limit from 
5 trout to 5 Brown Trout and 0 Rainbow Trout. Add a 
gear restriction of “only artificial lures with barbless 
hooks may be used.” 



Proposed Timeline

• January 15, 2025 WRC Meeting – Recommendation

• April 16-17, 2025 Commission Meeting – Request to go 
to notice

• June 18-19, 2025 Commission Meeting – Discussion 
hearing

• August 13-14, 2025 Commission Meeting – Adoption 
hearing

• January 1, 2026 – If approved, new regulations go into 
effect



Questions/Contact

Maggie McCann

Senior Environmental Scientist 
(Specialist)

Fisheries Branch, Department 
of Fish and Wildlife

Fisheries@wildlife.ca.gov

Photo Credit: CDFW
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From: Mike Costello <mike@howlforwildlife.org>  
Sent: Tuesday, August 20, 2024 6:01 PM 
To: FGC <FGC@fgc.ca.gov> 
Subject: WRC Meeting - Agenda Ideas for Sept. 

 

WARNING: This message is from an external source. Verify the sender and exercise caution when 
clicking links or opening attachments. 

 

Hello, this is for Commissioners Zavaleta and Anderson - please forward accordingly.   

 

Please see attached, I have provided several ideas and questions which would be great to see 
discussed in September. There are abundant opportunities for increased hunter participation and 
increased landowner participation statewide. These opportunities equate to increased tag, license 
and program revenue which fuels research, management and conservation for the benefit of all 
Californians and all wildlife.   

 

If a single day of WRC does not present time for robust discussion to advance ideas our hunting and 
conservation communities are clamoring for, can we please schedule a 2nd day workshop?   

 

Thank you in advance!  

 

Mike Costello  
HOWL for Wildlife  

  

 

 

 

 You don't often get email from mike@howlforwildlife.org. Learn why this is important   

mailto:mike@howlforwildlife.org
https://aka.ms/LearnAboutSenderIdentification


Hello Commissioners, I am requesting the below items be discussed in the September Wildlife Resource 

Committee Meeting:  

1) Elk and the opportunity to expand tag allocations in the below situations:  

- Archery hunting: hunters nationwide are eager to hunt elk, and archery is a primary method-of-take 

for most elk tags in western states. With a low (5-10%) success rate, 10 hunters can take to the field 

for every elk harvested, providing a great lever for R3 as well as funding critically needed research 

and management programs. New tag allocations in CA should lean into archery, while preserving the 

existing core of “100% success” hunts for those who want to wait on the Big Game Draw.  

 

- Tehachapi Zone: SHARE tags planned here have not been issued and landowner enrollment lags far 

behind the need to hunt and harvest Rocky Mountain Elk from this unit. The Tehachapi EMU 

contains a great amount of BLM and National Forest, and elk are moving east/north towards that 

public land. The elk tags which were expected to allocate via SHARE should be flipped to Big Game 

Draw, as a mix of archery and rifle. Hunters will choose this hunt if they are comfortable with the 

opportunity presented, and elk tags will be allocated.  

 

- Marble Mountains EMU:  are the 30(?) “scientific collection” permits issued to harvest elk from 

National Forest (public land) in this unit going to recur every year?  Is a Scientific Collection permit 

the right mechanism for enabling elk harvest from public land?  With a CDFW study demonstrating a 

population of ~1400 in the unit, what next steps are needed to expand elk tag allocations in the Big 

Game Draw?  

 

- Questions:  
a) What is the mechanism (math) that goes into deciding tag allocations, harvest goals and quotas 

as % of herd?  There is a lack of clarity/transparency for this currently.  
b) When will the Dept respond to herd abundance and sustainable populations to increase public 

(Big Game Draw) tag allocations, and not be solely focused on responding to “conflict”?   
c) What is the Dept. plan to manage elk and elk hunting proactively, with staff and leadership 

support covering gaps in the “Elk Manager” seat?   
d) As elk are known to be dispersing into areas outside the existing EMUs, what metrics is the Dept 

using to identify new huntable populations, and to establish new hunting opportunities?  
 

2) SHARE program: increase transparency of program details, availability, financial opportunity to 

landowners, huntable species, season and method of take opportunity, landowner obligations and 

choices/decisions, contract requirements if enrolled.  

- “Up to $30/acre” is not transparent… Ex: what is the mechanism that determines the range from 

$0/acre to $30/acre? Ex: If a landowner has 1000 acres, does that mean that a single tag/hunt for a 

highly valued opportunity could be worth $30k in payment to a landowner? If not, what is the 

limiting factor?  Question: why is this information hidden away and not shared with a high degree of 

transparency? Question: are landowners told to keep the details of their SHARE contract private, so 

that it is not publicly available?  

 



3) Black Bear Conservation: we know that the new Conservation Plan is going to be presented in Q4-2024, 

and barring dramatic changes or reversals of data in the DRAFT there are reasonable changes to Black 

Bear hunting which could be initiated for the 2025 license year.   

- Season structure simplification: Archery starts July 1 and extends until the overlapping deer zone 

general season starts. General season starts when the overlapping deer zone opens for general 

season and extends until 12/31.  

- 2nd Tag Option, 2 bear limit: BMUs overlapping with D7, D6, D3-5, C1-4, B1-6, A-North, X9AB, X12, 

X8, X7AB, X6AB, X4 and X1.  

 

4) PLM Program Questions:  

- Can PLM program tag allocations extend a season past 12/31 of the license year?  Example: Catalina 

Island PLM tag allocation would yield much greater success, improved opportunity and more 

functional hunt if extended to 2/28 every year.  

- Can a PLM tag allocation for bear have a season start that is earlier than current bear season? (after 

the first year of the program participation). This could be a route to piloting a small # of spring bear 

harvests, with a rigorous feedback loop to inform future opportunity.  

 

5) “Late Season Buck Hunts” in response to CWD? This topic has surfaced in multiple CDFW forums in the 

last few months. While the hunting community loves the idea of more late season hunting (ie: Premium 

hunts via the Big Game Draw), these cannot be taken lightly as they can do irreparable damage to herds 

if not carefully managed.  

- If used as a response to CWD, can these hunts be done as “early season general methods” hunts 

with a < 5000’ elevation restriction so that non-migratory bucks are targeted in the habitat where 

CWD is most likely being spread?  

- If used to extend hunting opportunity throughout the B, C and D zones, will the tags issued in a “late 

season Buck hunt” also remove a quantity of tags from the general season allocation, using harvest 

success ratios as a gearing mechanism to inform the general season reduction? (Ie: “100 late season 

D4 Zone Buck tags” with a 60% success rate expected, would require 600 general season D3-5 tags 

removed as they have a 10% success rate).  

 

6) Question for the Dept biologists: to what extent is black bear abundance creating a difficult time for 

mountain lions (and deer) in California?   

- Right now, numerous rural leaders and communities are frustrated by their inability to proactively 

manage mountain lions.  The Dept has not initiated an IPM survey with the same rigor as they’re 

doing for Black Bear. Because mountain lions are behaving differently, dangerously and recklessly 

many people assume that mountain lions are “over-populated”.  

- Perhaps mountain lions are not overpopulated. Instead, perhaps mountain lions are turning to 

human habitat for prey because black bears are crushing the fawn populations and stealing 60-75% 

of mountain lion deer-kills (both referenced in the Bear Conservation Plan). Perhaps a more 

balanced approach to black bear harvest and population management will reduce pressure on 

mountain lions, deer herds and our rural communities?  



2025-26 SECTION 502 
WATERFOWL HUNTING

Wildlife Resources Committee Meeting

September 12, 2024
Melanie Weaver
Wildlife Branch



Anticipated Changes for 2025/26 Season

Season Length Modification

Pintail Bag Limit Increase

Option to Swap Timing of Youth 

Hunt with Veteran Hunt Days in 

Most Zones

Falconry-only Season Modified

2



Season Options

• Close Jan 25 (Sun-traditional) 
• 100 days

• Close Jan 27 (Tues)
• 102 days

• Close Jan 31 (Fri)
• 99 days

3



Questions | Contact

Melanie Weaver

Waterfowl Coordinator

Wildlife Branch/Game Programs

Melanie.Weaver@wildlife.ca.gov
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CENTRAL VALLEY CHINOOK 

SALMON SPORT FISHING 

REGULATIONS

PRESENTATION TO THE WILDLIFE RESOURCES 
COMMITTEE

September 12, 2024

Karen Mitchell

Senior Environmental Scientist (Specialist)

Fisheries Branch

1
Photo credit: CDFW



Presentation Overview

• Map of major Central Valley rivers

• Map of Sacramento fall-run Chinook Salmon (SRFC) special 

regulations waters

• 2024 SRFC sport fishing regulations

• Proposed SRFC regulatory options for 2025

• Justification for regulatory changes

• Timeline

2



Map of Major Central Valley Rivers 

3



SRFC Special Regulation Waters

4



2024 SRFC Sport Fishing Regulations

• Lower American River [(4)(a), (4)(b), (4)(c), (4)(d)]

• Closed to the take and possession of Chinook Salmon

• Feather River [(43)(d), (43)(e)]

• Closed to the take and possession of Chinook Salmon

• Sacramento River [(80)(c), (80)(d), (80)(e)]

• Closed to the take and possession of Chinook Salmon

• Mokelumne River [(66)(a), (66)(b), (66)(d)]

• Closed to the take and possession of Chinook Salmon

5



Proposed Regulatory Options for 2025

6

1. Any size Chinook Salmon fishery

• 0-4 bag limit, 0-12 possession limit

2. Adult and grilse fishery

• 0-4 bag limit, 0-12 possession limit

• Could limit number of adults, with grilse making up the 

remainder

3. Grilse-only fishery

• 0-4 bag limit, 0-12 possession limit

4. Closed to the take and possession of Chinook Salmon

5. Season Length



5. Season Length

• Current: 

• Season date ranges specific to river and subsection are set in 

California Code of Regulations, Title 14

• No flexibility for evaluation of season timing/length on an annual 

basis 

• Proposed Change:

• Build flexibility into the regulations to adjust season start and end 

dates

• Allows CDFW to end seasons early, start seasons later, or a 

combination of the two

• Season length would remain in the form of ‘consecutive fishing 

days’
7



Justification for Season Length Changes 

Flexibility in season timing and length 

provides an additional tool for:

• Minimizing fishery impacts during stressful 

environmental conditions and low adult 

returns

• Maximizing fishing opportunity while 

establishing protective measures to 

reduce potential incidental catch of 

non-target Chinook Salmon

o Certain areas in the Sacramento River 

are known to hold Central Valley spring-

run Chinook Salmon, especially in low 

precipitation years when they do not 

have access to their natal streams

Photo Credit: Department of Water Resources 
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Timeline

• February 12, 2025 – Notice 
hearing

• April 16, 2025, Discussion hearing 
(post PFMC recommendation)

• May 14, 2025, Adoption Hearing 
(teleconference)

• New regulations go into effect 
July 16, 2025

Photo credit: CDFW 9



Questions | Contact

Karen Mitchell

Senior Environmental Scientist (Specialist)

Fisheries Branch

Fisheries@wildlife.ca.gov

10Photo credit: CDFW

mailto:Fisheries@wildlife.ca.gov


KLAMATH RIVER BASIN 
SPORT FISHING REGULATIONS

Updates for 2025

PRESENTATION TO THE WILDLIFE RESOURCES COMMITTEE

September 12, 2024 | Karen Mitchell 

Fisheries Branch

Photo Credit: CDFW



Presentation Overview

• Management of Klamath River fall Chinook Salmon (KRFC) in 

the Klamath River Basin

• Map of Klamath River Basin sub-quota areas

• Current Klamath River Basin sport fishing regulations

• Proposed regulatory options for KRFC

• Proposed regulatory options for the Klamath River spring 

Chinook Salmon (KRSC) fishery 

• Justification for KRSC regulatory changes 

• Timeline 

2



KRFC Management

• The Pacific Fishery Management Council (PFMC) establishes 
annual harvest allocations and natural spawning escapement 
goals for adult KRFC

• The PFMC makes an annual recommendation for the KRFC 
recreational fishery allocation in April

• KRFC recreational fishery quota allocation typically conforms to 
PFMC recommendations (minimum of 15% of non-tribal 
allocation)

• CDFW makes annual recommendations for KRFC season, bag, 
and possession limits based on status of stock and/or quota

3



Klamath River Basin Fishing Sub-Quota Areas

4



Current Sport Fishing Regulations

• The Klamath River 
Basin is closed to 
the to the take 
and possession of 
KRFC and KRSC

Photo credit: CDFW
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KRFC Proposed Regulatory Options for 2025

6

1. Klamath River Basin quota range: 0-67,600 fish > 20-24 inches

• Bag limit range: 0-4 fish > 20-24 inches

• Possession limit range: 0-12 fish > 20-24 inches

2. Grilse/Adult size cutoff range: 20-24 inches 

3. Seasons

• August 15 – December 31 (Klamath River)

• September 1 – December 31 (Trinity River)

4. Closed to the take and possession of KRFC

5. Integrate newly expanded regulatory sections [7.40(b)(50)(2)] 

above Iron Gate Dam



5. Expanded Regulatory Sections

Expanded Regulatory Sections:

• 7.40(b)(50)(2): California-Oregon state line 

to Lakeview Road bridge near Iron Gate

• 2a. Klamath River from CA-OR state line 

to Copco Road bridge at Copco

• 2a(i). Anadromous portions of Shovel 

Creek 

• 2b. Klamath River from Copco Road 

bridge at Copco to Lakeview Road 

bridge near Iron Gate

• 2b(i-iii). Anadromous portions of Fall, 

Jenny, and Scotch creeks
7

Objective: use current KRFC regulatory options to make fishery recommendations for 

expanded sections when take of KRFC is permitted



Klamath River Spring Chinook Fishery (KRSC):  
Proposed Regulatory Changes 

• Background: 

o Klamath River spring Chinook Salmon (KRSC) are temporally and 

spatially separated from KRFC

o In-river sport fishery is managed by general basin seasons, daily bag limit, 

and possession limit

• Current Regulatory Process:

o Season, possession limit, and bag limit roll over year to year (no annual 

evaluation)

o Any regulatory changes require amendments in a separate rulemaking 

• Proposed Change: 

o Move KRSC regulations under the Klamath River sportfish package to be 

evaluated on an annual basis
8



Klamath River Spring Chinook Fishery (KRSC):  
Proposed Regulatory Changes  

1. Season

• Klamath: July 1- August 14

• Trinity: July 1- August 31

9

Trinity River (mainstem):

• Sections 7.40(b)(40)(E) 6.b, 6.c, 6.e

o Current: 1 Chinook Salmon (per 

section)

o 1. 0-1 Chinook Salmon (per section)

o 2. Closed to the take and possession 

of Chinook Salmon  

Klamath River:

• Section 7.40(b)(40)(E)2.e

o Current: 1 Chinook Salmon

o 1. 0-1 Chinook Salmon

o 2. Closed to the take and 

possession of Chinook 

Salmon  

2.  Daily Bag Limit



Klamath River Spring Chinook Fishery (KRSC):  
Proposed Regulatory Changes 

3. Possession Limit 

• 7.40(b)(40)(C)2.a: Klamath River downstream of the Highway 96 

bridge at Weitchpec and the Trinity River downstream of the Old 

Lewiston Bridge to the confluence of the South Fork Trinity River 

o Current: 2 Chinook Salmon

o 1. 0-2 Chinook Salmon

o 2. Closed to the take and possession of Chinook Salmon  

10



Klamath River Spring Chinook Fishery (KRSC):  
Justification for proposed changes 

• Salmon stocks across CA are depressed and in need of adaptive 

management
 

• KRSC overlaps in ocean distribution with KRFC and experiences 

similar environmental challenges

o However, current regulations lack flexibility to manage KRSC fishery 

based on environmental and fishery conditions

o Past two years: CDFW has proposed Emergency Regulations to close 

the KRSC fishery in response to low forecasted returns of KRFC

o Moving to an annual package allows CDFW to close or adjust harvest 

of KRSC without going through the Emergency Regulation process
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Timeline

• February 12, 2025 – Notice 
hearing

• April 16, 2025, Discussion 
hearing (post PFMC 
recommendation)

• May 14, 2025, Adoption 
Hearing (teleconference)

• New regulations go into 
effect August 15, 2025

Photo credit: CDFW
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Questions | Contact

Karen Mitchell

Senior Environmental 

Scientist (Specialist)

Fisheries Branch

Fisheries@wildlife.ca.gov

Photo credit: CDFW 13
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PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE 
 FGC 1 (Rev 06/19) Page 1 of 14 

Tracking Number: (__________) 

To request a change to regulations under the authority of the California Fish and Game Commission 
(Commission), you are required to submit this completed form to:  California Fish and Game 
Commission, (physical address) 1416 Ninth Street, Suite 1320, Sacramento, CA 95814, (mailing 
address) P.O. Box 944209, Sacramento, CA 94244-2090 or via email to FGC@fgc.ca.gov. Note:  
This form is not intended for listing petitions for threatened or endangered species (see Section 670.1 
of Title 14). 

Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this form or 
fails to contain necessary information in each of the required categories listed on this form (Section I). 
A petition will be rejected if it does not pertain to issues under the Commission’s authority. A petition 
may be denied if any petition requesting a functionally equivalent regulation change was considered 
within the previous 12 months and no information or data is being submitted beyond what was 
previously submitted. If you need help with this form, please contact Commission staff at (916) 653-
4899 or FGC@fgc.ca.gov.  

SECTION I:  Required Information. 

Please be succinct. Responses for Section I should not exceed five pages 

1. Person or organization requesting the change (Required)
Name of primary contact person:  Cathy Bennett
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 265 and 355, Fish 
and Game Code. Reference: Sections 265, 355 and 356, Fish and Game Code.

3. Overview (Required) - Summarize the proposed changes to regulations: Change section 502 
& 355. Make duck hunting off limits & not permissible along the shoreline of Benicia, the
Benicia State Park waters, or the Southampton Bay waters.

4. Rationale (Required) - Describe the problem and the reason for the proposed change: The
city of Benicia is located in the greater San Francisco bay.  It is a waterfront and “Main Street”
community.  We are fortunate to showcase the natural beauty of our coastal waters, the
adjacent tidal wetlands of the Benicia State Park, & waters of the Southampton Bay.  On any
given day, hundreds of visitors enjoy our shoreland, walk the 2.5 miles of paved paths & trails,
& take respite in our shoreline parks & picnic areas.  The SF Bay trail runs through Benicia,
inviting everyone to partake in the majestic beauty of the area.  Benicia is bordered by the
Benicia/Martinez bridge on one side, and the Carquinez bridge at the far end. Benicia has its
own marina, host to hundreds of sailboats, fishing boats & yachts, as does our neighboring city
of Vallejo.  The open water is known as the Carquinez straights and closer inland is the
Southampton Bay.  This is a lively water recreation oasis- full of sailboats, fishing vessels,
small boat fishing, jet skiers, windsurfers, hang gliders, kayakers, paddleboarders & children
swimming at the 9th Street beach.  Benicia hosts several annual waterfront events, including

2022-01
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sailboat parades & races, festivals & fishing competitions which flood our coastline with 
admirers & participants, sometimes serenaded by our local bag pipers, & musicians- all of 
which adds to the spirit & appreciation of the natural environment we are so fortunate to be the 
stewards of.  Our shoreline parks are frequented by all of Solano county & are always filled 
with families & children, friends enjoying picnics & hosting outdoor celebrations.  Benicia is a 
wonderful place to live or visit, and we pride ourselves on being a tourist destination & a draw 
to SF bay area travelers.  Our city advertises itself & entices visitors as being “A Great Day by 
The Bay”.  Yet sadly, the peaceful nature of our community has recently been undermined by a 
group of duck hunters that insist on hunting 150 yards from the shoreline in the Southampton 
Bay & the Benicia State Park waters.   

It started in October 2020.  A group of duck hunters began hunting just before sunrise about 
150 yards from the backyards of homes situated along the waterfront in the Southampton bay.  
The blast of gunshots at 6:30 am seemed incredulous to everyone.  Even when we were 
visually able to see the hunters, we couldn’t believe it was actually taking place.  In 50+ years 
no-one had witnessed duck hunting in these waters.  Calls were made to the Benicia police, & 
to the Fish & Wildlife Dept. Yet the duck hunting continued.  Benicians were soon to discover 
that pre-existing regulatory rules left it ‘legal’ to hunt off the residential shores of Benicia as 
long as the hunters were 150 yards from residential shores. Homeowners & waterfront 
frequenters pleaded with the duck hunters to stop hunting there, explaining how it disrupted 
their lives, interfered with their households & ruined the peaceful enjoyment of the waterfront.  
But the hunter’s response was, “It’s legal.  We can hunt here if we want to.”  Despite the horror 
of those living on the west side of town, exposed to the gunshots, the visual of ducks being 
shot from the sky, dead & injured ducks floating in the waters- eventually the duck hunting 
season ended, and peace returned to our neighborhoods & our waterfront.  Most of Benicians 
assumed that due to the public protests about the duck hunting, that the duck hunters would 
not return.  

But in October 2021, the duck hunters returned.  Again, the community pleaded with the 
hunters, repeatedly asking for them to hunt in many of the nearby designated areas (Suisun, 
Grizzly Island, Mare Island, along the shores of San Pablo Bay, and the non-residential 
sections of the Napa river (all close by).  But the hunters were indignant.  I myself have 
encountered them when they were bringing their boat back to the 9th Street launch.  When I 
told them how the neighbors feel about it, they glared at me, & folded their arms across their 
chests as if to warn me to “back off”. Many have approached them, but with no success or 
compassion from the hunters. The duck hunters have actually become rather aggressive & 
made verbal threats to file claims of ‘harassment’ against some of the folks who tried to 
engage with them.  They have chased after the vehicles of those who took photos of their 
fishing boat & ‘duck blind’ equipment, & flipped their middle fingers at residents who watch with 
disapproval from the shores, their backyards & outdoor balconies & patios.   

Again, calls were made to the local police, and to the Fish & Wildlife Dept.  Residents began to 
organize, and consulted with the Benicia mayor, the city attorney, the city police chief, & the 
city manager.  Calls & letters were sent to our local Supervisor Monica Brown, Representative 
Mike Thompson, Assembly Member Tim Grayson, & Senator Bill Dodds.  Despite the 
outpouring of public protest, the bottom line is that as long as it is officially ‘legal’, there is 
nothing anyone could do to stop it.  Eventually, the waters usually full of peaceful recreational 
sports, (windsurfing, kayaking & paddle boarding) succumbed to the duck hunters.  (Who 
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wants to share the waters with men shooting guns?)  It has now changed the very nature of 
our shoreline, and our experience of the Carquinez Straights & the Southampton Bay waters. 
It threatens to change the very nature of our town- our economy, & our dependence upon 
Benicia being a tourist destination & a “Main Street” community.  It threatens to make our city 
motto “It’s a Great Day on the Bay”, a sad reminder of how quickly a natural haven can 
become a desecrated locale.  Needless to say, it’s a ‘kill joy’ to our many shoreline restaurant 
diners whose appetites are lost while being exposed to gunshots from out across the water.   

At the December 15th meeting of the Fish & Wildlife Commission, several Benicia residents 
including the Mayor of Benicia spoke to address this issue.  It was obvious the level of distress 
these hunters are causing to this community.  The mayor, Steve Young requested that the 
current duck hunting regulations be changed, &/or that the distance required from shore be 
increased.  Actually, increasing the distance requirement from the shoreline will not solve the 
problem.  The sound of gunshots will still reverberate in the channel of the straights, & the 
duck hunters will then be more visible & within greater earshot of an even larger section of the 
community.  One of the residents who spoke at that meeting is a police officer of 30 years 
afflicted with PTSD, that suffers every time she hears the gunshots. Pushing the duck hunters 
further out into the straights would actually create an even more dangerous situation.  The 
Carquinez straights are a major commercial shipping channel, & a fairly narrow one.  Huge 
cargo ships carrying oil refinery products & automobiles traverse these waters daily.  Men 
shooting guns in any direction out on these waters poses a potential hazard- be it to other 
watersport participants sharing the space, to the families peacefully enjoying the shoreline 
parks & trails, the residents of homes close enough to be traumatized by the sights & sounds 
they are exposed to, or to the nearby cargo ships transporting oil refinery products & 
automobiles.  A handful of rogue duck hunters creating this kind of disturbance & potential 
environmental & human disaster is simply unacceptable.  

So here we are- common sense has failed. Our efforts at diplomacy have failed.  Our appeals 
to city & governing officials have proven pointless.  Our only option at this point is to petition 
the Fish & Wildlife Commission to change the laws/regulations such that it prevents duck 
hunting off the Benicia shoreline, in the Southampton Bay & the Benicia State Park waters. 
Sometimes laws & regulations need to be changed in order to meet the needs & safety of 
society.  This is one of those times. 

Date of petition: January 11, 2022. 

SECTION II:  Optional Information 

5. Date of Petition: January 11. 2022Click here to enter text. 

6. Category of Proposed Change

☐ Sport Fishing

☐ Commercial Fishing

 Hunting 

☐ Other, please specify: Restrict duck hunting in the Benicia State Park, the Southampton Bay waters, 

& off the Benicia shoreline. 
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7. 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):Amend Title 14 Section(s)Click here to enter text. 

☐ Add New Title 14 Section(s): Click here to enter text. 

☐ Repeal Title 14 Section(s):  Click here to enter text. 

8. If the proposal is related to a previously submitted petition that was rejected, specify
the tracking number of the previously submitted petition Click here to enter text.

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:  As soon as possible.

10. Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: http://beniciaindependent.com/oppose-
gunfire-in-the-carquinez-strait-near-our-benicia-homes-and-recreation/;

Benicia Herald 

article on duck hunting.pdf 

If PDF won’t open, please go online to read the article in the Benicia Herald Newspaper.   

BeniciaHeraldOnline.com (Sunday Dec 19th, 2021 edition).  Cover story.  Front page article written 

by the newspaper editor, Galen Kusic.  Titled: “Residents Reach Out For Help as Duck Hunting 

Continues in Southampton Bay” . 

https://govt.westlaw.com/calregs
http://beniciaindependent.com/oppose-gunfire-in-the-carquinez-strait-near-our-benicia-homes-and-recreation/
http://beniciaindependent.com/oppose-gunfire-in-the-carquinez-strait-near-our-benicia-homes-and-recreation/






Is Duck hunting off the Benicia residential shoreline really a good 
idea?

By C Bennett, by email

For those of you who haven’t yet been woken at dawn by the sound of gunshots, for the se-

cond season in a row a group of local resident duck hunters have been hunting off the Benicia 

shoreline & State Park waters. Our beautiful straits that used to be filled with peaceful water 

recreation, have recently been overshadowed by duck hunters from late October to late Janu-

ary.  Our usual mixture of kayakers, paddleboarders, windsurfers & hang gliders have reced-

CARQUINEZ STRAIT, GUN CONTROL

OPPOSE GUNFIRE IN THE CARQUINEZ 
STRAIT NEAR OUR BENICIA HOMES AND 
RECREATION!
NOVEMBER 30, 2021 | ROGER STRAW 

The Benicia Independent ~ Eyes on the Environ…
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ed.  Who can blame them?  Sharing the waterways with men shooting guns is a kill joy, not to 

mention unsafe.

It turns out it is technically legal.  For the past 40+ years duck hunters have known that hunt-

ing was inappropriate so close to a residential community, so they hunted in nearby appropri-

ate venues including Grizzly Island, Suisun Marsh, Mare Island & along the shores of San Pablo 

Bay & non-residential sections of the Napa River (all quite close by).  Hunters respected the 

residential shoreline of Benicia & the State Park waters as off-limits to hunting. But a new gen-

eration of local hunters think differently, despite the polite request of their neighbors to hunt 

elsewhere.  Their response is, “It’s legal. We can hunt here if we want to.”  So they persist- 2-3 

days a week, starting usually at sunrise, sometimes staying out on the water til noon, (or all 

day) returning at sunset.

Dozens of calls to the Fish & Wildlife Dept have failed to impart any change. Benicia police 

say, “It’s out of our jurisdiction.”  Residents have consulted the mayor, the city attorney, the 

police chief, and the city manager.  Apparently, as long as it is technically legal, there is nothing 

the city of Benicia, or its residents can do to stop it.  Casual hikers along the SF Bay Trail, fami-

lies & children playing or picnicking in the waterfront parks, bicyclists on the State Park path-

ways, & people whose houses look out upon the straits are unwittingly exposed to the jolting 

harshness of gunfire, & a visual of ducks being shot from the skies.  On the west side of town it 

wakes and alarms children, sends dogs into a panic, and triggers those with PTSD. It is an intol-

erable affront to the peaceful enjoyment of our lives.  Without some type of action to stop 

this, it may well grow to more & more hunters, eventually altering the personality & character 

of our town.  It will impact the type of tourists we attract, & the type of businesses that may or 

may not prosper.  It will quite likely change the very nature of our town. To most nature lovers, 

being viscerally exposed to duck hunting along the Benicia shoreline is not consistent with our 

motto

“It’s a Great Day by the Bay”.

All this said, ‘duck hunting’ itself is not the problem. Duck hunting off of the Benicia shoreline & 

the State Park waters is the problem. I’m calling upon all of our conscientious duck hunters in 

this town to speak to these younger duck hunters.  Share with them your integrity, your 

knowledge of right from wrong, & help them understand the give & take of being part of a larg-

er community.  So far diplomacy has failed.  We must therefore be prepared to designate the 

waters along the Benicia shoreline & the State Park off-limits to hunting.  We need to establish 

a legal basis to return to the common sense and courtesy that prevailed for much of the past 

four decades.  To accomplish this will require us to combine our individual voices, to unify for a 
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common cause, & be prepared to take the necessary steps to restore & protect the peaceful 

enjoyment of this beautiful oasis we call Benicia.

Respectfully submitted,

C Bennett

F T E S

BENICIA CA CARQUINEZ STRAIT GUN CONTROL
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Downtown businesses 

Benicia Kite & Paddleboard rentals 
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Downtown Benicia at night 
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Southampton Bay- Benicia State Park 
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Commercial shipping channel next to Southampton Bay 
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Benicia is “A Great Day by the Bay” 
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Benicia State Park looking out at Southampton Bay 

   Benicia waterfront homes    
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      Benicia shoreline park overlooking Southampton Bay 

 

 

C. 
 

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:  Duck hunting off the shoreline 
of Benicia changes not only the peaceful nature of our community, but it will impact our 
economy as well.  In addition to being a waterfront community & a “Main Street” town, Benicia 
is also a town of historical significance.  Benicia was the 3rd capitol of the state from early 
1853  to late 1854.  Benicia is the site of a historical military arsenal built before the civil war.  
Ulysses S Grant was stationed here.  Jack London wrote about the Southampton Bay in his 
book, “Tales of the Fish Patrol”.  Benicia hosts multiple museums & historical structures that 
draw tourists & classroom field studies from all over the SF bay area.   
 
In 1960 when the military arsenal was decommissioned, it was repurposed as a community of 
artists & craftsmen.  We are proud of our “Arts Benicia” newly located in the historic 
Commandant’s Residence in the Arsenal.  Benicia is home to hundreds of artists of every 
genre & has over a dozen art galleries & event venues dotting our downtown.  Benicia not only 
draws artists, but art lovers & art students.  Scattered along the shoreline you can find Plein Air 
painters set up in groups of classes.  We also have more than a dozen nature photographers 
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who make their living capturing the natural beauty of our land, water & the wildlife that inhabit 
it.  Benicia’s colorful history & the artist community are celebrated as part of our attractiveness 
as a tourist destination.  Visitors enjoy “A Great Day by the Bay” with visits to our museums, 
galleries, shops, & dining in our restaurants.  The sound of gunshots, &/or the visual encounter 
of men shooting ducks from the sky & falling dead or injured to the water is a threat to 
Benicia’s tourist viability.  It diminishes our appeal & attractiveness to those seeking to enjoy 
nature- not witness its carnal destruction. As with other SF Bay area destinations, the Benicia 
business community depends of the steady flow of tourists.  Duck hunting has no place off the 
waters of Sausalito or San Francisco.  Why should it be acceptable in Benicia?  

Another fiscal impact related to duck hunting is the need for increased oversite by the Fish & 
Game wardens.  Currently there is little (if any) monitoring of duck hunters in Benicia.  What 
started as only a few hunters has this year turned into a handful, and it is only likely to increase 
as the “tolerance” is tested.  Oversite of licensing, permits, & adherence to limits have been left 
to chance.  Benicia will require additional Fish & Game warden visits & supervision.  It may 
require that the Fish & Wildlife Commission hire additional staff to man the phone lines, & 
respond to resident complaints.  Those complaints are only likely to increase unless the duck 
hunting is stopped. Duck hunters who choose to defy the strongly stated objections of their 
neighbors, cannot be trusted in an “honor system”. We have little faith that these hunters will 
adhere to proper protocol & regulations. Residents have already reported seeing “breasted” 
ducks, left for dead & floating up onto the shore. This is abhorrent to anyone who comes upon 
it.  

Another potential impact to our community is that these duck hunters are hunting alongside a 
busy & narrow commercial shipping channel that borders the Southampton Bay. As I stated 
previously, if the hunters move further away from the shoreline out toward the open waters 
they then become a bigger danger to the cargo ships transferring automobiles & oil refinery 
products.  It would be reckless & a potential environmental disaster should these hunters 
accidentally cause damage to a container ship, or get too close or in the path of one of these 
tanker ships causing an accident.  There is simply no justification to continue to allow duck 
hunting in these waters.  Period. 

. 

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

Click here to enter text.

SECTION 3:  FGC Staff Only 

Date received: . 

FGC staff action: 
x Accept - complete  

☐ Reject - incomplete  

☐ Reject - outside scope of FGC authority 
Tracking Number 

Date petitioner was notified of receipt of petition and pending action:  __1/26/22_______ 

Meeting date for FGC consideration: _Receive 2/16-17/22, consider 4/20-21/22_____

1/12/2022
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FGC action: 

☐ Denied by FGC 

☐ Denied - same as petition _____________________ 
Tracking Number 

☐ Granted for consideration of regulation change 

☐ Referred to DFW x



STATE OF CALIFORNIA 
Fish and Game Commission 

Memorandum 

Date: August 18, 2023 

 To: Eric Sklar, President 
 Erika Zavaleta, Vice President 
 Jacque Hostler-Carmesin, Member 
 Samantha Murray, Member 
 Anthony Williams, Member 

 From: Commission staff 

Subject: Staff recommendation for petition 2022-01 

In January of 2022, you received Commission Regulation Change Petition 2022-
01, which proposes to modify California Code of Regulations (CCR), Title 14, 
sections 502 and 355, related to waterfowl hunting to “make duck hunting off 
limits and not permissible along the shoreline of Benicia, the Benicia State Park 
waters, or the Southampton Bay waters.” In April 2022, the Commission referred 
the petition to the California Department of Fish and Wildlife (Department) for 
review and recommendation; subsequently, Commission staff offered to assist 
with outreach—including a visit to Southampton Bay to talk with stakeholders and 
city officials—and make a recommendation to the Commission on whether to 
grant or deny the petition. This memo provides background on the subject, 
describes staff’s efforts, and transmits a recommendation. 

Background 

Southampton Bay is located in Solano County along the north side of the 
narrowest portion of the Carquinez Strait, a navigable channel used for 
commercial and military shipping, where the waters from the Sacramento and 
San Joaquin rivers flow west into San Pablo Bay. Surrounded by hills on three 
sides, Southampton Bay is faced by the city of Benicia to the east and north and 
Benicia State Recreation Area to the north and west. Southampton Creek and a 
tidal marsh front the bay through the recreation area. Located along the Pacific 
Flyway, numerous waterfowl overwinter in the area. 

For waterfowl hunting purposes, Southampton Bay falls under the “Balance of 
the State Zone” regulations in Section 502 of Title 14, CCR. In this waterfowl 
hunting zone, depending upon the species, the regular season begins around the 
third week of October and ends near the end of January; there is also an early 
season for a few days in early October and a late season for a few days in 
February for geese, along with special hunts for youth, military, veterans and 
falconry. Shooting hours are one-half hour before sunrise to sunset; for multiple 
reasons, waterfowl hunting is most popular in the early morning hours.
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Staff Outreach and Fact-Finding 

In researching the issues identified in the petition, Commission staff visited Southampton Bay 
and Benicia (the city adjacent to the bay) and met with the petitioner, city of Benicia officials, a 
Congressional staff member, and a representative from the California Waterfowl Association. 
Staff appreciated the warm welcome and short tour of the bay’s shoreline and parts of the city. 

Through both the site visit and hearing testimony from a Benicia City Council meeting, 
Commission staff learned about the factual background of recent hunting in Southampton Bay 
and heard multiple suggestions on ways to address the conflicts, including opinions, feedback, 
and suggestions from governmental officials, Benicia residents, and hunters and hunting 
groups.  

Proponents of the petition have argued that waterfowl hunting (1) is incompatible with water 
recreationalists, (2) creates nuisance noise and trauma, as well as waterborne pollution, and 
(3) is a safety hazard. The proponents state that waterfowl hunting in the area in question is a 
recent phenomenon that did not occur until 2020. 

Opponents of the petition argue that (1) there have been no waterfowl hunting safety accidents 
in Southampton Bay, in part because hunters are required to take a hunter safety education 
course prior to receiving their hunting licenses and shotguns have a limited range, (2) current 
regulations already restrict hunting with firearms to 150 yards from any occupied dwellings, 
which means that they must hunt some distance from the Benicia shoreline, and (3) hunters 
have been harassed by recreationalists while on the water actively hunting. 

Conflicts are amplified by the particular geography of Southampton Bay, an area surrounded 
by high hills on three sides that tend to reflect sound toward homes near the shore, shoreline 
trails, and the town in general. Hunters and other recreational water users are in relatively 
close proximity to each other, typically concentrated in a larger area of somewhat shallow 
water. 

When attempting to determine the extent of the user conflicts and the amount of waterfowl 
hunting that has recently taken place in Southampton Bay, staff was unable to procure or 
locate much data outside of anecdotes; the primary evidence of the problem over time was 
provided by the petitioner and other residents who live near the waterfront and were able to 
generally describe their observations of what appears to be a small number of waterfowl 
hunters during two seasons (2020-21 and 2021-22). In addition, letters have been submitted 
by residents, Benicia City Council, and Napa-Sonoma Audubon Society that describe concerns 
with noise, joint use of the bay by hunters and non-consumptive users, and exposure to 
animals being shot. 

The petitioner states that no hunting was observed in Southampton Bay during the 2022-23 
waterfowl seasons, which they attribute to the petition having been submitted to the 
Commission. To be sure, there have been reports of tensions between hunters and 
recreationalists, although the extent of these conflicts remains unclear. There have been no 
safety incidents reported from waterfowl hunting in Southampton Bay. Approximately 90% of 
all hunting incidents in the United States are within the hunting party and the majority of 
incidents occur while deer hunting. 
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In California there are numerous examples of hunting in terrestrial areas that occurs near 
populated areas. Similarly, there are examples in coastal waters along the entire state, such as 
Morro Bay, where concerns were raised by the community like those in petition 2022-01 and 
its supporting letters. To address concerns from the Morro Bay community about noise from 
waterfowl hunting and perceived conflict with other waterfront uses, the Commission made two 
regulation changes specific to that bay. CCR, Title 14, Section 507(a)(4) was amended to 
specify that “…no shotgun larger than 12 gauge shall be used in areas open to hunting on, 
over or adjacent to the waters of Morro Bay, San Luis Obispo County”, and Section 506 was 
amended to specify that “In areas open to hunting on, over or adjacent to the waters of Morro 
Bay, San Luis Obispo County, the shooting time shall be from 7:00 a.m. to sunset.” 

Recommendation 

Commission staff recommends that the Commission deny the petition. While there are other 
areas in proximity of Benicia that allow waterfowl hunting, they can be difficult to access, are 
private facilities, can present safety hazards for boats, or present other challenges. 
Commission staff believes that hunters and recreationalists can and do share the water in 
many places without conflict with one another or creating safety hazards. 

That being said, certain regulatory relief, short of an outright hunting ban, may alleviate some 
of the conflicts voiced by the petitioner, Benicia residents, and the city government – 
particularly the primary complaint of noise that is exacerbated by the local geography. Similar 
to action the Commission took in Morro Bay, Commission staff expects there are measures 
that can reduce the noise from gunfire while still preserving opportunity for waterfowl hunters. 
Commission staff recommends that the Commission direct staff to work through the Wildlife 
Resources Committee in concert with the community of Benicia, waterfowl hunters, and the 
Department to explore potential modifications to waterfowl hunting regulations specific to 
Southampton Bay. The Commission may also choose to implement a “sunset date” on any 
proposed regulations to allow a period of monitoring for evaluating the level of noise reduction 
and conflict abatement, and determining whether the restrictions should be continued or 
modified. 

Finally, Commission staff notes that regulatory modifications as potentially contemplated here 
do not lend themselves to a one-size-fits-all approach; this recommendation is made primarily 
due to the exceptional circumstances in Southampton Bay, such as the tendency for loud 
noise to be reflected and amplified into a residential area that is close to the water’s edge, the 
proximity of hunters and other recreationalists in a shallow water bay, and the availability of 
and access to waterfowl hunting options in the region. 
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Dear Fish and Game Commission, 
 
Please see attached letter from Benicia City Manager Mario Giuliani. 
 
Thank you. 
 
Sincerely, 
 
 

 

     

Sarah Grebe 
Executive Assistant to the City Manager 
 

Email: sgrebe@ci.benicia.ca.us   
Office: 707.746.4200 | Mobile: 707.771.4351 
250 East L Street, Benicia, CA 94510 
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From:  Sarah Grebe <SGrebe@ci.benicia.ca.us>
Sent:  Monday, January 8, 2024 10:22 AM
To:  FGC <FGC@fgc.ca.gov>
Cc:  Mario Giuliani <MGiuliani@ci.benicia.ca.us>;  Cathy Bennett; Ben 
Stock
<BStock@ci.benicia.ca.us>;  assemblymember.wilson@assembly.ca.gov; Bill.Dodd@sen.ca.gov
Subject:  Request for Consideration of Petition 2022-01 and Regulation Changes to Duck Hunting in 
Southampton Bay
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January 3, 2024 

 

California Fish and Game Commission 

1416 Ninth Street, Suite 1320 

Sacramento, CA 95814 

 

Sent Via Email and USPS 

 

Re:  Request for Consideration of Petition 2022-01 and Regulation Changes to Duck Hunting in 

Southampton Bay  

 

 

Dear California Fish and Game Commission, 

 

As you are aware, the coexistence of duck hunters and homeowners in Benicia has been a topic of ongoing 

discussion and concern. In consideration of Petition 2022-01, I am writing to request that the California Fish and 

Game Commission implement the following regulations: 

 
1. No hunting on holidays listed below. 

 

• Halloween, Thanksgiving, Christmas Eve, Christmas Day, Hanukkah – Day 8, Kwanzaa – Day 5, New Year’s 

Eve, New Year’s Day, Martin Luther King Jr. Day.  

 

2. Extend the required distance from homes to 300 yards (versus 150 yards). 

 

3. Require use of reduced noise shotguns. 

 

4. Change the start time from 6:00 am to 9:00 am.  

 

5. Require 7 days advance notice to residents along West K Street and West 9th Street, (homes along the 

waterfront) via postcard with intent to hunt in Southampton Bay. Postcard to include name, date, 

number of hunters and vehicle license plate of truck, with duplicate copy of notice left viewable on vehicle 

dashboard day of hunt.  

 

6. Require a direct line to Fish and Game Wardens to report hunting violations in real time.  

 

7. Require increased Fish and Game Warden monitoring of Southampton Bay.  
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8. Outline a series of enforceable consequences for violations, which increase in severity according to 

frequency and type of violation. For example:  

 

• 1st violation – verbal warning 

• 2nd violation – fine  

• 3rd violation – loss of hunting privileges in Southampton Bay for remainder of season  

• 4th violation – permanent loss of hunting privileges in Southampton Bay  

• 5th violation –  suspension of duck hunting license for 3 years. 

 

 

Please note that I will be attending the Commission meeting on Tuesday, January 16th to encourage support of this 

proposed approach, and therefore respectfully request that you allow me to speak earlier at the Commission 

meeting, as I need to return back to Benicia for the City Council meeting that same day. 

 

Thank you for your attention to this matter. We believe that taking action in this way will help foster a more 

harmonious coexistence between duck hunters and homeowners in Benicia.  

 

 

Very truly yours, 

 

 
 

 

Mario Giuliani 

City Manager 

 

Cc:  Benicia City Council 

 Cathy Bennett, Petitioner 

 Ben Stock, City Attorney 

 Assemblywoman Lori Wilson, District 11 

 Senator Bill Dodd, District 3  

  

  



Three Sections of California Fish and Game Code Relevant to the 
Take of Nongame Mammals 

Extracted by California Fish and Game Commission staff on January 2, 2024 

To help facilitate conversation, this document provides extracts from the California Fish and 
Game Code related to the take of nongame mammals for ease of reference. Footnotes are 
added for convenience and are not part of the official statutes, nor are they a complete 
recapitulation of the law. 

Please refer to complete statutory text at https://leginfo.legislature.ca.gov/faces/home.xhtml for 
a more comprehensive understanding of the particular code section(s). 

Section 4152. Taking of Nongame Mammals Found Injuring Crops or Property 

(a) Except as provided in Section 4005, nongame mammals and black-tailed jackrabbits, 
muskrats, subspecies of red fox that are not the native Sierra Nevada red fox (Vulpes 
vulpes necator), and red fox squirrels that are found to be injuring growing crops or 
other property may be taken at any time or in any manner in accordance with this 
code and regulations adopted pursuant to this code by the owner or tenant of the 
premises or employees and agents in immediate possession of written permission 
from the owner or tenant thereof. They may also be taken by officers or employees of 
the Department of Food and Agriculture or by federal, county, or city officers or 
employees when acting in their official capacities pursuant to the Food and Agricultural 
Code pertaining to pests, or pursuant to Article 6 (commencing with Section 6021) of 
Chapter 9 of Part 1 of Division 4 of the Food and Agricultural Code. Persons taking 
mammals in accordance with this section are exempt from Section 30071, except 
when providing trapping services for a fee. Raw furs, as defined in Section 4005, that 
are taken under this section, shall not be sold. 

(b) Traps used pursuant to this section shall be inspected and all animals in the traps 
shall be removed at least once daily. The inspection and removal shall be done by the 
person who sets the trap or the owner of the land where the trap is set or an agent of 
either. 

(c) This section does not apply to bobcats. 

Section 4180. Taking of Fur-Bearing Mammals Injuring Property 

(a) Except as provided for in Section 4005, fur-bearing mammals that are injuring property 
may be taken at any time and in any manner in accordance with this code or 
regulations made pursuant to this code. Raw furs, as defined in Section 4005, that are 
taken under this section, shall not be sold. 

(b) Traps used pursuant to this section shall be inspected and all animals in the traps 
shall be removed at least once daily. The inspection and removal shall be done by the 
person who sets the trap or the owner of the land where the trap is set or an agent of 
either. 

 
1 Requires a license or entitlement for the taking of birds or mammals. 

https://leginfo.legislature.ca.gov/faces/home.xhtml
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Section 4005. Persons Required to Procure Trapping Licenses; Qualifications 

(a) Except as otherwise provided in this section, every person who traps fur-bearing 
mammals or nongame mammals, designated by the commission, shall procure a 
trapping license. Raw fur of fur-bearing and nongame mammals may not be sold. For 
purposes of this article, “raw fur” means any fur, pelt, or skin that has not been tanned 
or cured, except that salt-cured or sun-cured pelts are raw furs. 

(b) The department shall develop standards that are necessary to ensure the competence 
and proficiency of applicants for a trapping license. A person shall not be issued a 
license until the person has passed a test of their knowledge and skill in this field. 

(c) Persons trapping mammals in accordance with Section 4152 or 4180 are not required 
to procure a trapping license except when providing trapping services for profit. 

(d) No raw furs taken by persons providing trapping services for profit may be sold. 

(e) The license requirement imposed by this section does not apply to any of the following: 

(1) Officers or employees of federal, county, or city agencies or the department, 
when acting in their official capacities, or officers or employees of the 
Department of Food and Agriculture when acting pursuant to the Food and 
Agricultural Code pertaining to pests or pursuant to Article 6 (commencing 
with Section 6021) of Chapter 9 of Part 1 of Division 4 of the Food and 
Agricultural Code. 

(2) Structural pest control operators licensed pursuant to Chapter 14 
(commencing with Section 8500) of Division 3 of the Business and 
Professions Code, when trapping rats, mice, voles, moles, or gophers. 

(3) Persons and businesses licensed or certified by the Department of Pesticide 
Regulation pursuant to Chapter 4 (commencing with Section 11701) and 
Chapter 8 (commencing with Section 12201) of Division 6 of, and Chapter 
3.6, (commencing with Section 14151) of Division 7 of, the Food and 
Agricultural Code, when trapping rats, mice, voles, moles, or gophers. 

(f) Except for species that are listed pursuant to Chapter 1.5 (commencing with Section 
2050)2 of Division 3 or Chapter 8 (commencing with Section 4700)3, nothing in this 
code or regulations adopted pursuant thereto shall prevent or prohibit a person from 
trapping any of the following animals: 

(1) Gophers. 

(2) House mice. 

(3) Moles. 

(4) Rats. 

(5) Voles. 

 
2 Refers to the California Endangered Species Act. 
3 Refers to fully protected animals. 



Section 472 of Title 14 of the California Code of Regulations, 
Relevant to the Take of Nongame Mammals 

Extracted by California Fish and Game Commission staff on January 2, 2024 

To help facilitate conversation, this document provides Section 472 of Title 14 of the California 
Code of Regulations; Title 14 is where regulations promulgated by the California Fish and 
Game Commission may be found. Footnotes are added for convenience and are not part of 
the regulation or referenced statutes, nor are they a complete recapitulation of the law. 

Please refer to complete regulatory text (https://govt.westlaw.com/calregs/) or statutory text 
(https://leginfo.legislature.ca.gov/faces/home.xhtml) for a more comprehensive understanding 
of the particular section(s). 

Section 472. General Provisions. 

Except as otherwise provided in Sections 4781, 4852, and subsections (a) through (d) below, 
nongame birds and mammals may not be taken. 

(a) The following nongame birds and mammals may be taken at any time of the year and 
in any number except as prohibited in Chapter 6: English sparrow, starling, domestic 
pigeon (Columba livia) except as prohibited in Fish and Game Code section 36803, 
coyote, weasels, skunks, opossum, moles and rodents (excluding tree and flying 
squirrels, and those listed as furbearers, endangered or threatened species). 

(b) Fallow, sambar, sika, and axis deer, of either sex, may be taken concurrently with the 
general deer season and on properties where an authorized deer, elk, or pronghorn 
antelope season is open. There is no bag or possession limit for deer taken pursuant 
to this subsection. 

(1) It shall be unlawful to take any deer pursuant to this subsection without a valid 
hunting license in possession, but no tag, stamp, or additional endorsement 
of any kind is required. 

(2) It shall be unlawful to detach or remove only the head, hide, or antlers of any 
deer taken pursuant to this subsection, or to leave through carelessness or 
neglect any portion of the flesh normally eaten by humans to go to waste. 

(c) Aoudad, mouflon, tahr, and feral goats may be taken all year. 

(d) American crows (Corvus brachyrhynchos) 

(1) May be taken only under the provisions of Section 485 and by landowners or 
tenants, or by persons authorized in writing by such landowners or tenants, 
when American crows are committing or about to commit depredations upon 
ornamental or shade trees, agricultural crops, livestock, or wildlife, or when 
concentrated in such numbers and manner as to constitute a health hazard or 

 

1 Prohibitions on take of bobcats. 
2 Regulates the take of crows. 
3 Refers to racing pigeons. 

https://govt.westlaw.com/calregs/
https://leginfo.legislature.ca.gov/faces/home.xhtml
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other nuisance. Persons authorized by landowners or tenants to take 
American crows shall keep such written authorization in their possession 
when taking, transporting or possessing American crows. American crows 
may be taken only on the lands where depredations are occurring or where 
they constitute a health hazard or nuisance. If required by Federal 
regulations, landowners or tenants shall obtain a Federal migratory bird 
depredation permit before taking any American crows or authorizing any other 
person to take them. 

(2) American crows may be taken under the provisions of this subsection only by 
firearm, bow and arrow, falconry or by toxicants by the Department of Food 
and Agriculture for the specific purpose of taking depredating crows. 
Toxicants can be used for taking crows only under the supervision of 
employees or officers of the Department of Food and Agriculture or federal or 
county pest control officers or employees acting in their official capacities and 
possessing a qualified applicator certificate issued pursuant to sections 
14151-14155 of the Food and Agriculture Code. Such toxicants must be 
applied according to their label requirements developed pursuant to sections 
6151-6301, Title 3, California Code of Regulations. 

(e) Pursuant to Fish and Game Code Section 20034, it is unlawful to offer any prize or 
other inducement as a reward for the taking of nongame mammals in an individual 
contest, tournament, or derby. 

 

4 Refers to the offering of prizes or other inducements for the taking of wildlife. 
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Commission Policies Directly Related to the Take of Nongame Mammals 

January 2, 2024 

Depredation Control 

It is the policy of the Fish and Game Commission that: 

All wildlife species shall be maintained in harmony with available habitat whenever possible. In 
the event that some birds or mammals may cause injury or damage to private property, 
depredation control methods directed toward offending animals may be implemented. Should 
such depredation be upon wildlife species being intensively managed, the Department may 
institute appropriate depredation control methods directed towards the offending animals. 

Terrestrial Predator Policy 

It is the policy of the Fish and Game Commission that: 

I. For the purposes of this policy, terrestrial predators are defined as all native wildlife 
species in the Order Carnivora, except those in the Family Otariidae (seals, sea 
lions), the Family Phocidae (true seals), and sea otters (Enhydra lutris). 

II. Pursuant to the objectives set forth in Section 1801 of Fish and Game Code, the 
Commission acknowledges that native terrestrial predators are an integral part of 
California’s natural wildlife and possess intrinsic, biological, historical, and cultural 
value, which benefit society and ecosystems. The Commission shall promote the 
ecological, scientific, aesthetic, recreational, and educational value of native 
terrestrial predators in the context of ecosystem-based management, while 
minimizing adverse impacts on wildlife and reducing conflicts that result in adverse 
impacts to humans, including health and safety, private property, agriculture, and 
other public and private economic impacts. 

III. The Commission further recognizes that sustainable conservation and management 
strategies are necessary to encourage the coexistence of humans and wildlife. It is, 
therefore, the policy and practice of the Fish and Game Commission that: 

A. Existing native terrestrial predator communities and their habitats are 
monitored, maintained, restored, and/or enhanced using the best available 
science. The department shall protect and conserve predator populations. 

B. Native terrestrial predator management shall be consistent with the goals 
and objectives of existing management and conservation plans. 
Management strategies shall recognize the ecological interactions between 
predators and other wildlife species and consider all available management 
tools, best available science, affected habitat, species, and ecosystems and 
other factors. The department shall provide consumptive and non-
consumptive recreational opportunities. The recreational take of native 
terrestrial predator species shall be managed in a way that ensures 
sustainable populations of predator and prey are maintained. 
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C. Human-predator conflict resolution shall rely on management strategies that 
avoid and reduce conflict that results in adverse impacts to human health 
and safety, private property, agriculture, and public and private economic 
impacts. Efforts should be made to minimize habituation of predators 
especially where it is leading to conflict. Human safety shall be considered a 
priority. Management decisions regarding human-predator conflicts shall 
evaluate and consider various forms of lethal and nonlethal controls that are 
efficacious, humane, feasible and in compliance with all applicable state and 
federal laws and regulations. A diverse set of tools is necessary to avoid, 
reduce, and manage conflict. To ensure long-term conservation of predators 
and co-existence with humans and wildlife, all legal tools shall be 
considered when managing to address conflicts. 
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CONCURRENCE IN SENATE AMENDMENTS
AB 1729 (Water, Parks & Wildlife Committee)
As Amended September 6, 2007
Majority vote

ASSEMBLY: 76-0 (May 29, 2007) SENATE: 40-0 (September 10, 2007)

Original Committee Reference:   W., P. & W.

SUMMARY:  Omnibus bill that makes numerous technical and some substantive changes to update 
the Fish and Game Code.

The Senate amendments:

1) Reinstate language providing for expenditure of certain revenues upon appropriation of the 
Legislature.

2) Delete obsolete provisions of law relating to purchase of insurance during war time or for 
specific purposes for which the state is now self-insured.

3) Make technical changes to existing law relating to the Shared Habitat Alliance for Recreation 
Enhancement Program.

4) Reinstate a provision of law repealed in 2003 which authorizes the Department of Fish and 
Game (DFG) to contract with landowners for establishment of cooperative hunting areas subject 
to specified conditions, including a requirement that the boundaries be posted with a sign stating 
that legal hunting may be allowed if written permission is obtained from the owner, a 
requirement that DFG enforce trespass laws on the property, and authorizing the Fish and Game 
Commission (FGC) to establish regulations and set fees for management and control of hunting 
in these areas.

5) Reinstate a requirement in current law that DFG hold exotic animals captured at large for 72 
hours.

6) Revise and clarify provisions recognizing as an affirmative defense to a violation of laws 
prohibiting the possession of certain bird feathers, if the possessor is a member of a Native 
American tribe and possesses the feathers for tribal, spiritual or cultural purposes.

7) Delete proposed changes to existing law authorizing a judge to order forfeiture of vessels or 
other motorized vehicles used in committing certain offenses, leaving that section as it is in 
current law.

8) Delete the proposed addition of rock doves (also known as domestic pigeons) from the list of 
nongame birds expressly authorized to be taken and possessed by a landowner, lessee or agent 
on land owned or leased by the landowner or lessee.

9) Delete proposed changes to the definition of a "loaded firearm," leaving that provision as it is 
under current law.
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10) Extend to January 1, 2009 the date by which DFG is required to enter into memoranda of 
understanding with eligible local entities for inspection of wild animal facilities.

11) Delete the proposed addition of storm drains to a provision of existing law making it unlawful to 
place certain polluting materials into waters of the state. 

12) Make other technical changes.

EXISTING LAW provides for regulation of fish and game by DFG and FGC, and contains 
numerous provisions governing the responsibilities of DFG, FGC, and persons regulated by these 
agencies.

AS PASSED BY THE ASSEMBLY, this bill:

1) Updated terminology in the code that is outdated, such as changing amphibia to amphibian, 
makes consistent references to licenses, tags and stamps throughout the code, defines various 
terms, and makes other conforming changes.

2) Repealed obsolete sections related to falconry licenses, permits and fees, and reconciles license 
year dates with hunting season dates.

3) Clarified that peace officers working for DFG must comply with training required by the 
Commission on Peace Officer Standards and Training.

4) Clarified that DFG is not prohibited from taking an animal that is a threat to public health and 
safety or for prevention or relief of suffering.

5) Required that licenses, tags and permits be filled out completely and accurately, and that stamps 
be affixed to license documents.

6) Clarified requirements relating to the purchase of license vouchers as a gift.

7) Clarified which types of artificial lighting devises are prohibited and which are authorized for 
use in taking of fish and wildlife.

8) Clarified what constitutes a loaded firearm for purposes of existing law prohibiting the 
possession of loaded firearms in vehicles on public highways, and expands the prohibition to 
include other public ways open to the public.

9) Expanded the types of weapons with which it is unlawful to enter private property without 
written permission for the purpose of taking birds, mammals or fish.

10) Repealed obsolete sections relating to possession and confinement of exotic wild cats covered 
by other more recently enacted sections of law.

11) Clarified violators are financially responsible for costs associated with seizure and holding of 
illegally possessed nonnative wild animals, and requires DFG if it captures a nonnative wild 
animal found at large to hold the animal for a minimum of 48 hours.
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12) Made it unlawful to take birds or mammals with BB guns or crossbows while intoxicated.

13) Made it unlawful for any person to intentionally discharge any firearm or release any arrow or 
crossbow bolt over or across any public road or way open to the public in an unsafe manner.

14) Added Eurasian collared doves to the list of resident game birds.  Clarified when a hunting 
license is required to take certain nongame birds such as starlings which may otherwise be taken 
on private property, and added rock doves (domestic pigeons) to that list.

15) Recognized the right of enrolled members of California and federally recognized Indian tribes to 
possess feathers of nongame birds for tribal cultural or spiritual purposes.

16) Deleted wolverines from the definition of fur-bearing mammals since this species is a fully 
protected mammal.

17) Allowed non-native red fox that are depredating crops to be taken and clarified that the taking of 
animals with steel jawed leg-hold traps is prohibited.

18) Clarified that it is a misdemeanor to purposely take any registered racing pigeon.

19) Extended the prohibition on the taking of salmon which have not voluntarily taken the bait or 
lure to all inland waters in California.

20) Clarified that it is unlawful to put pollutants into storm drains.

21) Made several changes related to sport and commercial fishing requirements.

FISCAL IMPACT:  According to the Senate Appropriations Committee, minor offsetting costs and 
savings to DFG, and one time minor loss of special fund revenue due to date change for falconry 
license renewals.

COMMENTS:  This bill is a Fish and Game code clean-up bill sponsored by DFG.  This bill is the 
first comprehensive code clean-up bill introduced in several years and makes numerous changes to 
delete obsolete sections, update, clarify and add provisions needed to help DFG accomplish its 
mission.  The changes are being proposed in order to produce a more concise, understandable and 
effective wording of the laws governing wildlife resources in California.   This bill makes numerous 
technical and some substantive changes to the code.

The Senate amendments make technical changes and also removed two provisions that were 
opposed by some animal rights groups.  One provision would have reduced the 72 hour hold 
requirement for exotic wild animals DFG captures at large to 48 hours.  The Senate amendment 
restores the 72 hour requirement.  The second provision added rock doves to the list of nongame 
species that may be taken by landowners on their own private property.  The Senate amendment 
deleted this addition.  The Senate amendment regarding cooperative hunting areas reinstates a prior 
statutory provision regarding an existing program that was incorrectly deleted from the code when 
the SHARE hunting program provisions were added. 

Analysis Prepared by:    Diane Colborn / W., P. & W. / (916) 319-2096 FN: 0003353 

MMILLERHENSON
Highlight



Klamath River Fishery Plan Calls for Wild, Self-Sustaining 

Salmon, Steelhead Populations in Newly Undammed River 

August 29, 2024 

 

The California Department of Fish and Wildlife (CDFW) has released the “Klamath River Anadromous 
Fishery Reintroduction and Restoration Monitoring Plan,” a 60-page blueprint to guide the reintroduction 
and monitoring of Chinook salmon, coho salmon, steelhead and Pacific lamprey in a newly undammed 
Klamath River. 

The plan’s principal goal is to reestablish viable, wild, self-sustaining populations for species conservation, 
ecological benefits and to enhance Tribal, commercial and recreational fisheries. 

The primary strategy is to allow these ocean-going fish species to naturally recolonize some 420 miles of 
newly accessible spawning and rearing habitat. The last two remaining barriers – cofferdams at the former 
Iron Gate and Copco No. 1 dam footprints – were breached this week, returning the Klamath River to a free-
flowing state in California for the first time in a century. 

“The largest dam removal project in American history is part of something even bigger as we work with 
countless partners to achieve the largest river restoration project in American history, which is a super 
exciting space to be in,” said CDFW Director Charlton H. Bonham. “Nature teaches us time and time again 
just how resilient she is. If we can mostly stay out of the way, these fish populations will heal themselves, 
sustain themselves and help heal and sustain the communities that cherish them. There is no bigger game-
changer underway for Pacific salmon in the West than this effort.” 

The Klamath River anadromous fishery plan was prepared in collaboration with Native American Tribes, the 
State of Oregon and federal partners, including NOAA Fisheries and the U.S. Fish and Wildlife Service.  

Beyond the newly available habitat within the main stem of the Klamath River, anadromous fish species 
also have access to several important tributaries upstream of the Iron Gate Dam footprint that historically 
supported these fish through several critical life stages and will provide reliable sources of cool water in 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=225455&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=225455&inline


warmer months and in warming climate conditions. These tributaries include Scotch, Camp, Jenny, Shovel 
and Fall creeks.  

Fall Creek will play a significant role in the restoration of the Klamath River. The creek is home to the newly 
constructed, $35 million Fall Creek Fish Hatchery intended to jump-start salmon populations in the upper 
basin. 

The Fall Creek Fish Hatchery replaces CDFW’s Iron Gate Fish Hatchery. It was built by PacifiCorp, the 
former owner and operator of the hydroelectric facilities on the Klamath River. PacifiCorp is slated to fund 
hatchery operations for the next eight years. Annual production goals consist of 3.25 million fall-run 
Chinook salmon and 75,000 coho salmon. 

The Klamath River Anadromous Fishery Reintroduction and Restoration Monitoring Plan calls for an 
“adaptive management approach,” which means future management decisions and strategies can change 
based on extensive monitoring detailed in the plan and coordination with Klamath Basin fisheries partners.  

### 

Media Contacts:  
Michael Harris, CDFW Northern Region, (530) 410-5334  
Peter Tira(opens in new tab), CDFW Communications, (916) 215-3858  

https://wildlife.ca.gov/News/Archive/klamath-river-fishery-plan-calls-for-wild-self-sustaining-salmon-
steelhead-populations-in-newly-undammed-river 
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CDFW Seeks Public Comment Related to White Sturgeon 

August 23, 2024 

 

The California Department of Fish and Wildlife (CDFW) has initiated a status review for white sturgeon 
(Acipenser transmontanus) and hereby solicits data and comments on the petitioned action to list this 
species as threatened under the California Endangered Species Act (CESA) (Fish and Game Code section 
2074.4).  

White sturgeon are found in coastal and anadromous waters in California ranging from the Sacramento and 
San Joaquin river basins north to the Oregon border. White sturgeon are the largest fish that can be found in 
freshwater in North America and can live as long as 100 years. They spawn in the large rivers of the Central 
Valley and mostly reside in the Delta and San Francisco Bay, although they sometimes range along the 
coast and enter bays and rivers. Threats include man-made changes to river flows, toxic harmful algal 
blooms, overfishing, poaching, collisions with large vessels and climate change.   

On Nov. 29, 2023, the San Francisco Baykeeper, The Bay Institute, Restore the Delta and California 
Sportfishing Protection Alliance submitted a petition to the California Fish and Game Commission to list 
the white sturgeon as a threatened species under CESA. The Commission published findings of its decision 
to make the species a candidate for listing as a threatened species on July 12, 2024, and as such, the white 
sturgeon now receives the same legal protection afforded to an endangered or threatened species (Fish 
and Game Code sections 2074.2 and 2085).   



As of July 12, 2024, CDFW has 12 months to conduct a status review that will inform the Commission’s 
final decision on whether to list white sturgeon as threatened under CESA. As part of the status review 
process, CDFW is soliciting information regarding the species’ ecology, genetics, life history, distribution, 
abundance, habitat, the degree and immediacy of threats to its reproduction or survival, adequacy of 
existing management and recommendations for management of the species.   

CDFW respectfully requests that data and comments be submitted before Oct. 31, 2024, to allow sufficient 
time to evaluate this information during the status review period. Please submit data and comments to 
CDFW by email at sturgeon@wildlife.ca.gov(opens in new tab) and include “white sturgeon CESA” in the 
subject line. Data or comments may also be submitted by mail to California Department of Fish and 
Wildlife, Anadromous Fish Conservation and Management Program, Attn: White Sturgeon, P.O. Box 944209, 
Sacramento, CA 94244-2090.  

CDFW will produce a peer reviewed report based upon the best scientific information available, which will 
include a recommendation as to whether the petitioned action to list white sturgeon as threatened under 
CESA is warranted (Fish and Game Code section 2074.6). The report will be made publicly available 
on CDFW’s website(opens in new tab) at least 30 days before the Commission considers acting on the 
petition. Please note, the Commission — which is a legally separate entity from CDFW — is charged with 
making the final determination on whether to list a species as endangered or threatened under CESA (Fish 
and Game Code section 2075.5). CDFW serves in a scientific advisory role to the Commission during this 
process. See the California Fish and Game Commission webpage(opens in new tab) for details on 
submitting comments to the Commission and receiving email alerts for upcoming Commission meetings.  

The listing petition, CDFW’s petition evaluation report and updates on the listing process(opens in new 
tab) are available on the Commission’s website.  

###  

Media Contacts:  
Jay Rowan(opens in new tab), CDFW Fisheries Branch Chief, Fisheries@wildlife.ca.gov(opens in new tab)  
Krysten Kellum(opens in new tab), CDFW Communications, (916) 825-7120  

https://wildlife.ca.gov/News/Archive/cdfw-seeks-public-comment-related-to-white-sturgeon 
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Fishing Gear Injuries and Deaths in California Lakes 

and Rivers

Andrea Willey, MD 

Wildlife Resources Committee

September 12, 2024



Great Blue Heron hung from a tree after swallowing a fish hook on the American River.

Great Blue Heron Led to Discovery of Abandoned Fishing Gear



The 
Discovery of 
Gear

\



Hundreds of hooks, lures, lead weights, and reels of line found in the water and shores.



search area

This Prompted a 3 Mile Search for Fishing Gear



100 hooks, lures, weights, and line retrieved in first 100 days



6 hours by 

waders

Dec 9, 2023



I waved a rake around in the water….

6.15.24



Typical Day April 13, 2024

Over 750 Hooks, Lures, and Countless Line in One Year

Over hundreds of hours, averaging 10-20 hours a week, snagged on logs in water or on shore.



Imagine the remaining 30 miles of the American River, 

and the lakes and rivers in California.

750 hooks, lures, and line in one mile of river.



American River Lost 

and Found frequently 

finds large snags of 

gear on the river 

bottom.



Despite weekly retrieval 9 additional waterbirds have died and 3 injured in this area. 

Recreationists witnessed 7 waterbirds hanging from trees and tethered in water.

Species Extent of Injury

Western Pond Turtle Found dead floating in water hook in 

mouth

Great Blue Heron perforated esophagus, hung from tree, 

died after rescue

Great Blue Heron Cut free by citizen, unknown outcome

Canada Goose Found dead attached to hook and line in 

mouth fixed to log under water

Canada Goose Found dead in water hook  attached to 

mouth

Canada Goose Found dead in water hook  attached to 

mouth

Canada Goose Leg and wing entangled

Canada Goose Line and weight entangled on leg

Snowy Egret Found dead hanging in tree, reported by 

citizen.

Canada Goose Found dead floating in water entangled in  

line

Continued Fishing Gear Injuries and Fatalities



Canada Goose Entangled in Line at end of Pond 

American River April 2024



Fishing Gear Removed from Area Around Goose

American River April 2024



Forested Rivers Provide Essential Habitat for Waterbirds



Fishing gear is snagged on branches on shore and in the  water while 

casting and is left behind.

Gear of often intact, which is most dangerous.



Hooks and line are left on shore intentionally after removing lures 
from snagged line and just carelessly. 



Fishing Gear Ingestion and Entanglement 

Waterbirds ingest hooks and become tethered or are entangled and starve to death 
unable to free themselves. 

Lesser injuries limit mobility and flight, lead to maiming and predation.



• 5 dogs ingested gear on 

Mile 11N American River

• 3 required emergency 

surgery

• VCA Sacramento 

Emergency Referral Center 

treats ~10 per year 

(personal communication 

3.22.24)

Fishing Gear Injuries Common in People and Pets



Rescue Group Picks Up Gear in California State Parks



Gear from Local State Parks and Rivers

25 pounds gear and 19 waterbird deaths and entanglements in one year.

Sacramento, El Dorado, Placer Counties



Mather Regional Park 9.1.24

Frequent entanglements 

and fatalities occur where 

fishing is promoted by 

CDFW.



Elk Grove Regional Park 

temporarily closed after 

multiple injuries and deaths 

of ducks inhabiting the pond.

Sadly, deaths and injuries continue there regularly.

July - Sept 2024



Wildlife Rescuers and Care Facilities

Personal Communication with:

California Wildlife Encounters 

Sacramento Heron & Egret Rescue

Gold Country Wildlife Rescue

Sierra Wildlife Rescue

Tri County Wildlife Rescue 

Sacramento Wildlife Care

Rescuers received over 300 calls in 

2023, most are unable to be saved.

Five Wildlife Care Facilities estimate 

10 per facility per year are admitted.



Bald Eagle

Sioux City 

8.21.24

Threatened and Endangered Species Impacted

Western Pond Turtle

Amador County 

8.6.24

Swainson’s Hawk

Sacramento County

4.3.24 



Angler Survey

• 1/2 stated they are aware of waterbirds being injured

• Most get snags, few retrieve them

• Many pick up line and support the installation of signs and 

receptacles

Over 100 anglers and recreationists surveyed during pick ups on Mile 11N of 

American River.

There is a gap in angler awareness and the public would like 
to see it addressed.



Signs Inform Anglers in Real-Time

Sacramento County Parks 

approved installation in a 

few locations.



Signs and Receptacles Encourage Disposal of Gear

Sacramento County Parks

The community requests more signs and receptacles and engage in gear pick ups.



Volunteers Help Repair and Install Signs

Most anglers express gratitude for the efforts.



Commercial Fishing Gear in California Oceans

Removal of 

accumulated gear in 

California is focused on 

commercial fishing. 

Programs aimed at 

recreational fishing in 

rivers and lakes are 

needed. 



Communities Throughout California Impacted

Communities are 

struggling with this 

problem and need 

solutions and 

guidance.



2019 California Research Bureau Study on Lead Tackle

• 1.35 million fresh water anglers in CA (2011)

• 24 million fishing days

• lost 1 lead weight per 6 hours fishing

• at least 24 million weights lost per year (many 
attached)

• Unable to quantify impacts because mode of 
injury not tracked by care facilities

• Conclusion: The rate of fishing gear loss is 
cumulative, and the more lost each year the more 
potential threat to the environment.

“Injuries posed by fish hooks and line are a much bigger problem.” 

12.15.23 personal communication Pamela Martin



Fishing gear accumulation has reached a 
tipping point.

Wildlife injuries and fatalities are occurring at 
a significant rate that is not recognized or 
being addressed.

Impacts to the environment and the wildlife 
will only continue to increase.

The State of California has a responsibility to 
protect migratory birds.

If not now then when?

Fishing Gear Injuries and Accumulation in California 



CDFW promotes fishing heavily 
but does little to protect wildlife 
from gear injuries.

Anglers are unaware that their 
gear injures and kills animals.

Communities want to see this 
change.

We have a responsibility to take 
action.

Balancing Recreational Fishing with Wildlife Protection



Practical and Implementable Solutions

1. Require education for for fishing licensure

• link to video and/or “facts and photos”  (within the application and/or 

email to licensee)

• acknowledge of awareness of injuries caused by gear and that 

leaving gear behind is illegal (signature or click box)

Ensure anglers understand that leaving gear behind injures and 

kills wildlife and pets and is illegal.



Practical and Implementable Solutions

2. Require anglers to carry proof of license that is easily observed

• sticker or band on pole

3. Institute fines for abandoning fishing gear distinct from littering

• can be posted and serve as a deterrent and reported for tracking 

purposes

Ensure anglers are licensed and aware of their 

responsibilities to safely dispose of gear.



Practical and Implementable Solutions

4. Require signs and receptacles in heavily 

fished areas, especially those where fishing is 

promoted, or 

Grant me permission to fund, install, and 

maintain them.

5. Promote“Fishing Gear Pick Up Days” 

on the Sunday following Free Fishing Saturdays

 

6. Consider offering Wildlife Awareness and 

Protection Classes (wildlife rescuers will gladly 

teach them!)

Reinforce education and promote awareness and proper 

conduct.



Practical and Implementable Solutions

7. Require Wildlife Care Facilities to report mode of injury in order to 

maintain their permits.

Facilitate tracking and monitoring of the problem locally and 

nationally.



I would like to work with this committee to implement solutions!

Their future is in our hands.

If not now then when?



As a wildlife rescuer and wildlife photographer, I would like to speak out for the many species that are affected by 
discarded filament, hooks, lures and other fishing gear.   Every day, I hike the local river and waterways, and pick up 
the droppings of area fishing people – tangles of line, loose hooks, lures with hooks, all present a grave danger, 
especially to birds.  The shiny or “wiggly” lures attract waterfowl and other birds, including corvids – they mistake it 
for possible food, and often end up with hooks lodged in their throats or tongues.  This is usually a death sentence 
to that bird.  If they have young, the offspring will often die because they lost their parent. 

We also see ducks, geese, and other waterfowl that are hung up in discarded filament, which tangles tightly on 
their legs, often severing the leg(s), and even wings.   A couple of years ago, I found a sandhill crane who had 
become tangled in fishing line and lost its leg, which was still dangling by the fishing line, impeding its ability to fly 
and keep up with its family. 

When casting, fishing line becomes tangled in trees, and we find hawks and owls tangled up in fishing line.  Even 
song birds become entangled and often die.  A few years ago, I was called in on Easter Day – at an apartment 
complex with a planned Easter Egg Hunt, a robin was hanging from fishing line in a tree, where all the children 
could see it.   

I volunteer on the wildlife rescue hotlines for two of the CDFW licensed Wildlife Rehabilitation organizations, and 
head up a team of volunteers who do field rescue and transport of injured wildlife, and I do a considerable number 
of field rescues myself.  Fishing line injuries are one of our most common calls – this past year, I’ve gone out for 
numerous geese and goslings, swans, herons, and gulls with fishing line injuries.  Some have been beyond help, 
and have been humanely euthanized.  Some were badly injured but we were able to save them with considerable 
time and effort.  Some could not be captured, and will die a long, slow, cruel death. 

These animals deserve more from us – they deserve our protection and consideration.  Humans are the cause of 
this death and dismemberment – we need to become better stewards, and take responsibility for our damage.   
Some simple changes could help alleviate this animal suffering – I am a firm believer that knowledge is power, so 
we start with education.  I’ve been doing presentations for interested groups for several years now on many of the 
unintended dangers we create for our wild neighbors, including fishing line.  I’d like to see mandatory training for all 
fishing people – to obtain a fishing license each year, the applicant must complete an on-line (or in-person) training 
segment on the dangers of discarded fishing gear.  That training would include graphic photos to illustrate the 
significant dangers of discarded fishing line, hooks, and lures, and basic information on ways to lessen snags.  To 
verify that a person is licensed, they should prominently display their license (as use to be required) – either on a 
lanyard high on their chest, pinned to their chest, or in their hat, somewhere chest level or higher, not hidden by 
clothing.  No children can fish unless they are with an adult with a fishing license.   And all state and county parks 
that allow fishing should have filament disposal stations and signs warning of the danger of discarded filament and 
hooks. 

I would be happy to help develop or contribute content for such a training program, in my prior life, I did 
professional workshops.   I am also sure California Fish and Wildlife could put together such a training program.   

Please consider all these innocent wild creatures who are simply trying to survive.  I have included some photos 
from some of my rescues to give you a real idea of how horrifying this problem is.  We can do better!   

 

Michele Dodge 
 

 



         

Pelican with hooks and lure in bill    Swan with line and hooks down throat 

 

    

Sandhill Crane, leg severed by fishing line         Black Phoebe sitting on line wrapped in a tree 

              

Feral duck injured by line  Feral Muscovy duck injured by line 



   

    

Canada goose, hooks and line in his back        Feral duck with hooks and lure     

    

    

Gosling tangled in fishing line   Swan with fishing line wrapped around her leg 

     

Gull killed by fishing line          Found in the Gull 

 



    

Goose wrapped up in fishing line  A duck with filament tangled around her bill and tongue 

 

      

Cygnet (swan) with lure through his foot and chest The lure I got off the cygnet’s foot and chest 

 

        

Great Blue Heron with lure and hooks   Another Heron with lure and hooks 



 

 

        

A goose with fishing line damage A goose hung up in a lure and hooks – and a face mask 

      

Goose with badly damaged leg   Another goose with an injured leg 

 

  

Gull tangled in fishing line    Another goose with a badly injured leg 



From: Phoebe Lenhart  
Sent: Friday, August 30, 2024 11:29 AM 
To: FGC <FGC@fgc.ca.gov> 
Subject: #7: General Public Comment 

WARNING: This message is from an external source. Verify the sender and exercise caution when 
clicking links or opening attachments. 

 

Dear FGC, 

I would like to bring to your attention numerous concerns for your consideration. They are as 
follows: 

1) I would like to request that the Wildlife Resources Committee investigate the status of small 
coastal mammals in NW California. These small coastal mammals are rarely reported on by the 
Department of Fish and WIldlife or other agencies in CA regarding their population and health.  In 
particular, I am concerned about the impact of the development of off-shore wind turbines in 
Morrow Bay and Humboldt Bay. Please update the public on research in reference to the population 
growth, habitat, food availability, absence of disease/pollution, etc on the sea otters in Morrow Bay. 
In addition, please share you’re observations on small coastal mammals in CA, such as: the mink, 
fisher, river otters, the Humboldt marten, and etc. Due to the increase in temperature of the Pacific 
Ocean (in addition to global warming), it’s critical for scientists/veterinarians to know how the small 
coastal mammals are adapting. 

2) Again, there are 7 species of Pacific salmon and ALL of them are considered either threatened or 
endangered! I question the management the salmon are receiving in CA! One example from earlier 
this year, are the multiple agencies that made a gross mistake by not testing the condition of a 
tributary to the Klamath River before releasing all 830,000 Chinook fry…to their tragic death. The 
lack of salmon in the Pacific Ocean matter immensely to other marine mammals in the Pacific 
Ocean depending on the salmon for their diet, first and above all else. In addition, fishermen 
(commercial and recreational) are contributing to the problem. I have seen female salmon caught, 
killed, and when filleted, revealing that they were carrying roe! A tragedy, I believe that this should 
not be happening to the salmon in CA…supposedly, the 2nd year of no salmon fishing in CA waters. 

Your consideration of the aforementioned will be appreciated. 

Sincerely, 

Phoebe Lenhart 

 

Crescent City, CA 

 

Sent from my iPad 

 



California Fish and Game Commission 

Wildlife Resources Committee (WRC) Work Plan 

Scheduled Topics and Timeline for Items Referred to WRC 
Updated September 5, 2024 

Note: Proposed changes to topics/timing are shown in blue underscore or strike-out font 

TOPICS CATEGORY May 2024 Sep 2024 Jan 2025 

Periodic and Annual Regulations     

Upland (Resident) Game Birds Regulatory X X/R  

Mammal Hunting Regulatory X X/R  

Waterfowl Hunting 
Annual 

Regulatory 
X X/R  

Central Valley Sport Fishing 
Annual 

Regulatory 
X X/R  

Klamath River Basin Sport Fishing 
Annual 

Regulatory 
X X/R  

Inland Sport Fishing Regulatory  X X/R 

Regulations & Legislative Mandates     

Falconry 
Referral for 

Review 
   

Restricted Species Regulatory    

Discussions and Updates     

Take of Nongame Mammals 
Referral for 

Review 
X X X/R 

Waterfowl Hunting in Southampton Bay 
Referral for 

Review 
X X/R  

KEY:        X    Discussion scheduled         X/R    Recommendation potentially developed and moved to FGC 



California Fish and Game Commission:  Perpetual Timetable for Anticipated Regulatory Actions
August 23, 2024

Subject of Rulemaking Title 14 Section(s)
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Central Valley Sport Fishing (Annual) 7.40(b)(4), (43), (66), (80) R

Klamath River Basin Sport Fishing (Annual) 7.40(b)(50) R

Emergency Closures of Sport Fishing in Klamath River 

Basin for Spring Chinook Salmon
7.40(b)(50) EE 12/10

Waterfowl (Annual) 502 R N D A E 7/1

Inland Sport Fish Bag Limits, Gear, and Low-Flow 

Information
2.30, 5.00, 7.50, 8.00, 703 E 1/1

White Sturgeon Emergency (Second 90-Day Extension) 5.79, 5.80, 27.90, 27.92 EE 11/10

White Sturgeon Certificate of Compliance 5.79, 5.80, 27.90, 27.92 E 11/10

Fisheries Logbook Forms and Fishing Block Charts 120.7, 122, 165, 190, 705.1 E 1/1

Commercial California Halibut and White Seabass Set 

Gill Nets
174.1 E 1/1

Possession of Wildlife and Wildlife Rehabilitation
679, 679.1, 679.2, 679.3, 679.4, 679.5, 679.6, 

679.7, 679.8, 679.9, 703
D A E 4/1

Federal Groundfish and Associated Species
27.20, 27.40, 27.45, 27.50, 27.65, 28.27, 

28.28, 28.29, 28.54, 28.65
A E 1/1

Emergency Regulations for Mandatory Testing for 

Chronic Wasting Disease (CWD)
708.5 EE 1/1

Barred Sand Bass Limit for 2025 28.30 N D A E 6/1

Commercial Red Sea Urchin
 5 120.7 N A E 7/1

White Sturgeon Sport Fishing During CESA Candidacy 

Emergency
5.78, 27.93 E 9/1 EE 2/28

Importation of Live Aquatic Plants and Animals for 

Research Purposes
236, 245 N A E 4/1

Mammal Hunting for 2025-2026 Seasons 362, 363, 364, TBD R N D A E 7/1

Future Rulemakings: Schedule to be Determined

Subject of Rulemaking Title 14 Section(s)
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Santa Cruz Harbor Salmon Fishing (FGC Petition 2016-

018)
TBD

European Green Crab (FGC Petition 2017-006) TBD

Possess Game / Process Into Food TBD

American Zoological Association / Zoo and Aquarium 

Association
671.1

Night Hunting in Gray Wolf Range (FGC Petition #2015-

010)
474

Donation of Fish to Non-Profit Organizations 
4 TBD

White Sturgeon Sport Fishing 5.79, 27.90, 27.92

Electronic Report Cards 1.74, 5.79, 5.80, 5.81, 5.87, 5.88

Shellfish Aquaculture Best Management Practices TBD

Ridgeback Prawn Incidental Take Allowance 120(e)

KEY

FGC = California Fish and Game Commission     MRC = FGC Marine Resources Committee     WRC = FGC Wildlife Resources Committee     TC = FGC Tribal Committee   OAL = Office of Administrative Law

EM = Emergency     EE = Emergency Expires     E = Anticipated Effective Date (RED "X" = expedited OAL review) EUF = Effective Upon Filing w/ Secretary of State

N = Notice Hearing     D = Discussion Hearing     A = Adoption Hearing   V = Vetting     R = Committee Recommendation

 1 = Considers FGC Petition 2017-008  2 = Considers FGC Petition 2018-003  3 = Considers FGC Petition 2021-017   4 = Considers FGC Petition 2023-10   5 = Considers FGC Petition 2023-04
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