Item No. 2
STAFF SUMMARY FOR DECEMBER 11-12, 2019
2.

GENERAL PUBLIC COMMENT (DAY 1)

Today’s Item

Information ☒

Action ☐

Receive public comments, petitions for regulation change, and requests for non-regulatory
actions for items not on the agenda.
Summary of Previous/Future Actions
•
•

Today’s receipt of requests and comments
Consider granting, denying or referring

Dec 11-12, 2019; Sacramento
Feb 5-6, 2020; Sacramento

Background
This agenda item is primarily to provide the public an opportunity to address FGC on topics not
on the agenda. Staff also includes written materials and comments received prior to the
meeting as exhibits in the meeting binder (if received by written comment deadline), or as late
comments at the meeting (if received by late comment deadline), for official FGC “receipt.”
Public comments are generally categorized into three types under general public comment: (1)
petitions for regulation change; (2) requests for non-regulatory action; and (3) informationalonly comments. Under the Bagley-Keene Open Meeting Act, FGC cannot discuss any matter
not included on the agenda, other than to schedule issues raised by the public for
consideration at future meetings. Thus, petitions for regulation change and non-regulatory
requests generally follow a two-meeting cycle (receipt and direction); FGC will determine the
outcome of the petitions for regulation change and non-regulatory requests received at today’s
meeting at the next in-person FGC meeting following staff evaluation (currently Feb 5-6, 2020).
As required by the Administrative Procedure Act, petitions for regulation change will be either
denied or granted and notice made of that determination. Action on petitions received at
previous meetings is scheduled under a separate agenda item titled “Petitions for regulation
change.” Action on non-regulatory requests received at previous meetings is scheduled under
a separate agenda item titled “Non-regulatory requests.”
Significant Public Comments
1.
2.
3.

New petitions for regulation change are summarized in Exhibit 1, and the original
petitions are provided as exhibits 3-7.
Requests for non-regulatory action are summarized in Exhibit 2, and the original
requests are provided as exhibits 8-10.
Informational comments are provided as exhibits 11-12.

Recommendation
FGC staff: Consider whether any new future agenda items are needed to address issues that
are raised during public comment.
Exhibits
1.

Summary of new petitions for regulation change received by Nov 27, 2019 at 5:00 p.m.

Author: Craig Castleton
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Item No. 2
STAFF SUMMARY FOR DECEMBER 11-12, 2019
2.
3.
4.
5.
6.
7.

Summary of requests for non-regulatory action received by Nov 27, 2019 at 5:00 p.m.
Petition #2019-022: Multi-day fishing trips
Petition #2019-023: Ravens
Petition #2019-024: Depredating or otherwise injurious birds
Petition #2019-025: Beavers
Petition #2019-026: Caples Creek (Note: this petition is currently under review by FGC
staff, and has not been formally accepted.)
8. Email from Robin Patton, requesting FGC and DFW help and guidance with coyote
management through public education and enforcing wildlife feeding laws in Yorba
Linda, received Oct 7, 2019.
9. Letter from Heidi Gregory, General Manager of Tomales Bay Oyster Company,
requesting an amendment to State Water Bottom Lease No. M-430-05 for purposes of
aquaculture, received Nov 19, 2019
10. Email from Ken Bates, requesting issuance of an experimental gear permit to take
Pacific Herring in Humboldt Bay by lampara bait net, received Nov 20, 2019
11. Email from Diane Nygaard, via Dennis Nygaard, representing Preserve Calavera,
providing a study of the impacts of recreational activities on wildlife, with specific
reference to Carlsbad Highlands Ecological Reserve, received Oct 10, 2019
12. Email from Nancy Dunn concerning hunting laws, received Oct 12, 2019
Motion/Direction (N/A)

Author: Craig Castleton
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CALIFORNIA FISH AND GAME COMMISSION
RECEIPT LIST FOR PETITIONS FOR REGULATION CHANGE: RECEIVED BY 5:00 PM ON NOVEMBER 27, 2019
Revised 12/05/2019
Tracking No.

Date
Received

Name of Petitioner

2019-022

10/21/2019

Tony Barcellos

2019-023 AM 1

10/25/2019

Karl Gene Kerster

2019-024 AM 1

10/25/2019

Karl Gene Kerster

2019-025

11/15/2019

Thomas Wheeler

2019-026

11/22/2019

Stanley Backlund

Subject
of Request

Short Description

FGC Receipt Scheduled

Amend Section 27.15 to say "as long as each person didn't
catch over [their] daily limit came in to dock [fillet their] fish
Multi-day fishing trips
12/11-12/2019
and placed it on ice in a cooler, then person would not be in
violation for over limit."
Add hunting of ravens to Section 485 for the same season
Ravens
12/11-12/2019
as crows.
Add hunting of all birds listed in Section 21.43, Title 50,
Depredating or otherwise Code of Federal Regulations as depredating or otherwise
12/11-12/2019
injurious birds
injurious: blackbirds, cowbirds, grackles, crows, and
magpies.
Require landowners to exhaust feasible non-lethal
deterrence before killing and removing beavers, and require
Beavers
12/11-12/2019
DFW to consider impacts to listed species from issuing a
depredation permit.
Revise the bag limit for fishing on Caples Creek in El Dorado Note: this petition is currently
under review by FGC staff,
County to apply the winter regulations year round, thereby
Caples Creek
reducing the summer take from five fish to zero fish.
and has not been formally
accepted.

FGC Action Scheduled

2/5-6/2019

2/5-6/2019

2/5-6/2019

2/5-6/2019

CALIFORNIA FISH AND GAME COMMISSION
RECEIPT LIST FOR NON-REGULATORY ACTION: RECEIVED BY 5:00 PM ON NOVEMBER 27, 2019
Revised 12/05/2019
FGC - California Fish and Game Commission DFW - California Department of Fish and Wildlife WRC - Wildlife Resources Committee MRC - Marine Resources Committee
Date Received

Name of Requester

Subject of Request

10/7/2019

Robin Patton

Coyote management

11/19/2019

Heidi Gregory,
Tomales Bay Oyster
Company

11/20/2019

Ken Bates

Short Description

FGC Decision
Receipt: 12/11-12/2019
Action: 2/5-6/2020

Amendment to State Water Bottom
Lease No. M-430-05 for purposes of
aquaculture

Request for FGC and DFW to assist with management of coyotes in Yorba
Linda, including (1) enforcing wildlife feeding prohibition laws, (2) asking for
clarification on AB 44 and AB 273, and (3) providing education and other
programs concerning the issue.
Request for an amendment to State Water Bottom Lease No. M-430-05 for
purposes of aquaculture to add approved species and amend approved culture
methods.

Experimental gear permit for Pacific
Herring

Request for issuance of an experimental gear permit to take Pacific Herring
in Humboldt Bay by lampara net.

Receipt: 12/11-12/2019
Action: 2/5-6/2020

Receipt: 12/11-12/2019
Action: 2/5-6/2020

State of California - Fish and Game Commission

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (NEW 10/23/14) Page 1 of 3

Tracking Number:

2o1q -022

To request a change to regulations under the authority of the California Fish and Game Commission
(Commission), you are required to submit this completed form to: California Fish and Game
Commission , 1416 Ninth Street, Suite 1320, Sacramento, CA 95814 or via email to FGC@fgc.ca.gov.
Note: This form is not intended for listing petitions for threatened or endangered species (see
Section 670.1 of Title 14 ).
Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this form or
fails to contain necessary information in each of the required categories listed on this form (Section 1).
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 th is form , please contact Commission staff at (916) 653
4899 or FGC@fgc.ca.gov.
SECTION 1: Required Information.
Please be succinct. Responses for Section I should not exceed five pages

1.

2.

3.

Person or organization requesting the change (Required)
Name of primary contact person: 7:0IJ
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Address:
Telephone number:
Email add ress:
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State of California - Fish and Game Commission

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (NEW 10/23/14) Page 2 of 3

SECTION II: Optional Information
5.
6.

7.

Date of Petition:

&t IS" ;2<;/ 1

I
Category of Proposed Change
0 Sport Fishing
0 Commercial Fishing
0 Hunting
0 Other, please specify:

The proposal is to: (To determine section number(s), see current year regulation booklet or
htt

:If, ovt. westlaw. com/cafre s)

Amend Title 14 Section(s): - - - - - - - - - - - - - - - - - - - - - 
0 Add New Title 14 Section(s): - - - - - - - - - - - - - - - - - - - - 
0 Repeal Title 14 Section(s): - - - - - - - - - - - - - - - - - - - - - 

8.

If the proposal is related to a previously submitted petition that was rejected, specify
the tracking number of the previously submitted petition _ _ _ _ _ _ _ _ _ _ _----'-
Or 0 Not applicable.

9.

Effective date: If applicable , identify the desired effective date of the regulation.
If the proposed chan e requires immediate implementation, explain the nature of the
r 't:~ P
· ~
emergency:
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Supporting documentation: Identify and attach to the petition any information supporting the
proposal _in~luding data, reports and other documents: ~)n t:t.'CUlh in!} a. C-c/f

lpy !t:ft-cr ~-u.L;rt.\._,J~'.2ol'l adres.seT ZP

G«m f

Cam m

17/

neZtZ/br-n/:!6 ·1l4ntf

/ <tt'ofl .

11.

Economic or Fiscal Impacts: Identify any known impacts of the proposed regulation change
on revenues to the California Department of Fish and Wildlife, individuals, businesses, jobs,
other state agencies, local agencies, schools, or housing: _ _ _ _ _ _ _ _ _ _ _ __

12.

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

State of California - Fish and Game Commission
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SECTION 3: FGC Staff Only
Date received:

!

-----------------------

FGC staff action:
D Accept - complete
D Reject - incomplete
D Reject - outside scope of FGC authority
Date petitioner was notified of receipt of petition and pending action:
Meeting date for FGC consideration: ----------------------------------------------
FGC action:
D Denied by FGC
D Denied- same as petition:
Tracking Number

D Granted for consideration of regulation change
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State of California – Fish and Game Commission

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (Rev 06/19) Page 1 of 3

Tracking Number: (2019-023)
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) 6534899 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: Karl Gene Kerster
Address:
Telephone number:
Email address:

2.

Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: Title 14

3.

Overview (Required) - Summarize the proposed changes to regulations: Add ravens to crows to
hunt them both for the same season. Change §485. American Crow. To read §485. American Crow And
Raven

4.

Rationale (Required) - Describe the problem and the reason for the proposed change: Ravens
can be highly destructive to native wildlife including, but not limited to desert tortoises, and ducks.
Adding ravens to the crow season would or could facilitate a significant, cost-effective method to use
hunters and hunting to manage ravens as needed in a non-political and nimble way. Additionally, it
would make moot any concern of ravens being incorrectly identified as crow, by people who are hunting
crows, because it would be permissible to hunt either species. Raven breast is exceptional fair on the
grill on a par with sandhill crane.

SECTION II: Optional Information
5.

Date of Petition: 10/24/2019

6.

Category of Proposed Change
☐ Sport Fishing

State of California – Fish and Game Commission

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
FGC 1 (Rev 06/19) Page 2 of 3

☐ Commercial Fishing
X Hunting
☐ Other, please specify:
7.

The proposal is to: (To determine section number(s), see current year regulation booklet or
https://govt.westlaw.com/calregs)
X Amend Title 14 Section(s) §485. American Crow.
☐ Add New Title 14 Section(s):
☐ Repeal Title 14 Section(s):

8.

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

9.

Effective date: If applicable, identify the desired effective date of the regulation.
If the proposed change requires immediate implementation, explain the nature of the
emergency: July 1, 2020

10.

Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents:

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: This proposal, if enacted, could solve a
management problem dealing with ravens without any cost to the CDFW. Hunters would have the
pleasure of eating these large and tasty birds.

12.

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

SECTION 3: FGC Staff Only
Date received: Received by email on Friday, October 25, 2019 at 9:52 AM.
FGC staff action:
☐ Accept - complete
☐ Reject - incomplete
☐ Reject - outside scope of FGC authority
Tracking Number 2019-023

Date petitioner was notified of receipt of petition and pending action: _______________
Meeting date for FGC consideration: ___________________________
FGC action:
☐ Denied by FGC
☐ Denied - same as petition _____________________
Tracking Number

State of California – Fish and Game Commission

PETITION TO THE CALIFORNIA FISH AND GAME COMMISSION FOR REGULATION CHANGE
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☐ Granted for consideration of regulation change

From:
Sent:
To:
Cc:
Subject:

FGC
Friday, November 8, 2019 2:25 PM
Kinchak, Sergey@FGC
Cornman, Ari@FGC
Fw: Addendum to petitions from Karl G Kerster

From: Karl Kerster
Sent: Friday, November 8, 2019 11:26 AM
To: FGC <FGC@fgc.ca.gov>
Subject: Addendum to petitions from Karl G Kerster

In regard to the two petitions I submitted recently:
I request to waive time requirements for both petitions.
I appear to have submitted incomplete documentation regarding the
Rulemaking Authority section.
For the Raven/Crow petition please include: Authority cited: Sections 355, 356, 3004.5 and 3800, Fish
and Game Code. Reference: Sections 355, 356, 3004.5 and 3800, Fish and Game Code.
For the depredation species petition please include:
Authority cited: Sections 200, 265, 1050, 3960.2, 4150, 4181 and 4181.5, Fish and Game Code.
Reference: Sections 3003.1, 3960, 3960.2, 4150, 4152, 4181 and 4181.5, Fish and Game Code.
Thank you,
Karl Gene Kerster
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Tracking Number: (2019-024)
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) 6534899 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: Karl Gene Kerster
Address:
Telephone number:
Email address:

2.

Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: Title 14

3.

Overview (Required) - Summarize the proposed changes to regulations: Add hunting of all
birds that are listed for federal standing order of depredation.

4.

Rationale (Required) - Describe the problem and the reason for the proposed change: Federal
depredation order § 50CFR21.43: § 21.43 Depredation order for blackbirds, cowbirds, grackles, crows
and magpies. These birds should be legal for hunters to intentionally hunt since they are killed anyways.

SECTION II: Optional Information
5.

Date of Petition: 10/24/2019

6.

Category of Proposed Change
☐ Sport Fishing
☐ Commercial Fishing
☐ Hunting
☐ Other, please specify:

State of California – Fish and Game Commission
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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):
☐ Add New Title 14 Section(s): Hunt birds that are currently under depredation orders
☐ Repeal Title 14 Section(s):

8.

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

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: 07/01/2020

10.

Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: § 21.43 Depredation order for blackbirds,
cowbirds, grackles, crows and magpies. A Federal permit shall not be required to control yellow-headed
redwinged, rusty, and Brewer’s blackbirds, cowbirds, all grackles, crows, and magpies, when found
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 other nuisance: Provided: (a) That none of the birds killed pursuant to this section, nor their plumage,
shall be sold or offered for sale, but may be possessed, transported, and otherwise disposed of or
utilized.

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: Cost savings for the CDFW. Sporting
opportunities for hunters.

12.

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

SECTION 3: FGC Staff Only
Date received: Received by email on Friday, October 25, 2019 at 9:52 AM.
FGC staff action:
☐ Accept - complete
☐ Reject - incomplete
☐ Reject - outside scope of FGC authority
Tracking Number 2019-024

Date petitioner was notified of receipt of petition and pending action: _______________
Meeting date for FGC consideration: ___________________________
FGC action:
☐ Denied by FGC

State of California – Fish and Game Commission
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☐ Denied - same as petition _____________________
Tracking Number

☐ Granted for consideration of regulation change

From:
Sent:
To:
Cc:
Subject:

FGC
Friday, November 8, 2019 2:25 PM
Kinchak, Sergey@FGC
Cornman, Ari@FGC
Fw: Addendum to petitions from Karl G Kerster

From: Karl Kerster
Sent: Friday, November 8, 2019 11:26 AM
To: FGC <FGC@fgc.ca.gov>
Subject: Addendum to petitions from Karl G Kerster

In regard to the two petitions I submitted recently:
I request to waive time requirements for both petitions.
I appear to have submitted incomplete documentation regarding the
Rulemaking Authority section.
For the Raven/Crow petition please include: Authority cited: Sections 355, 356, 3004.5 and 3800, Fish
and Game Code. Reference: Sections 355, 356, 3004.5 and 3800, Fish and Game Code.
For the depredation species petition please include:
Authority cited: Sections 200, 265, 1050, 3960.2, 4150, 4181 and 4181.5, Fish and Game Code.
Reference: Sections 3003.1, 3960, 3960.2, 4150, 4152, 4181 and 4181.5, Fish and Game Code.
Thank you,
Karl Gene Kerster
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Tracking Number: (2019-025)
To request a change to regulations under the authority of the California Fish and Game Commission
(Commission), you are required to submit this completed form to: California Fish and Game
Commission, 1416 Ninth Street, Suite 1320, Sacramento, CA 95814 or via email to FGC@fgc.ca.gov.
Note: This form is not intended for listing petitions for threatened or endangered species (see
Section 670.1 of Title 14).
Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this form or
fails to contain necessary information in each of the required categories listed on this form (Section I).
A petition will be rejected if it does not pertain to issues under the Commission’s authority. A petition
may be denied if any petition requesting a functionally equivalent regulation change was considered
within the previous 12 months and no information or data is being submitted beyond what was
previously submitted. If you need help with this form, please contact Commission staff at (916) 6534899 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: Thomas Wheeler, Environmental Protection Information
Center (EPIC)
Address: 145 G St., Ste. A, Arcata, CA 95521
Telephone number: (707) 822-7711
Email address: tom@wilcalifornia.org
Additional Co-Petitioners: Center for Biological Diversity, Occidental Arts and Ecology Center,
Northcoast Environmental Center, Safe Alternatives for our Forest Environment,

2.

3.

Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: FGC 200, 203, 1050, 4009.5, 4180, 4181
Overview (Required) - Summarize the proposed changes to regulations:
Petitioners propose changing the regulations concerning the taking of beaver in the state to better reflect
the beaver’s unique ecological importance by clarifying the circumstances under which the California
Department of Fish and Wildlife map issue a depredation permit for beavers. The proposed changes
would require landowners to exhaust feasible non-lethal deterrence before killing and removing beavers,
and require the Department to consider of impacts to listed species from issuance of a depredation
permit. The suggested changes not only better recognize the unique and valuable role beavers play in
aquatic ecosystems, but also helps to shield the state against litigation and better aligns California’s rules
with those of other states.
Amend 14 CCR 401
§ 401. Issuance of Permit to Take Animals Causing Damage.
(a) Application. A person who is a property owner or tenant may apply to the department for a permit to
take elk, bear, bobcat, beaver, wild pigs, deer, wild turkeys, or gray squirrels that are damaging or
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destroying, or immediately threatening to damage or destroy, land or property. A bobcat in the act of
injuring or killing livestock may be taken immediately provided the property owner or tenant applies for
a permit from the department the next working day following the take.
(b) Permit Period.
(1) Permits issued pursuant to this section for beaver, wild pigs, or gray squirrels shall be valid for a
period not to exceed one year.
(2) Permits issued pursuant to this section for bobcat, elk, bear, wild turkey, or deer shall be valid for a
period not to exceed 60 consecutive days.
(3) Permits issued pursuant to this section authorizing the use of dogs for bear or bobcat shall authorize
no more than three dogs and shall be valid for a period not to exceed 20 consecutive days.
(4) Permits may be renewed if damage or threatened damage to land or property continues to exist.
(c) Required Information and Conditions of Permit.
(1) The department shall collect the following information before issuing a depredation permit:
(A) The name, mailing address, and contact information of the property owner, including telephone,
facsimile, and email. If the owner is a business entity, contact information for the person acting on
behalf of the business.
(B) The name, mailing address, and contact information of the tenant (if applicable), including
telephone, facsimile, and email.
(C) The name, mailing address, and contact information of any dog handlers or agents as described in
subdivision (e), including telephone, facsimile, and email.
(D) The county and address of the location of the damage caused by depredation, or the nearest
landmark or cross streets.
(E) A full description of the land or property damaged, destroyed, or immediately threatened, and the
date the damage or threat occurred.
(F) The species suspected of damaging, destroying, or threatening land or property, and the method of
identifying the species.
(G) A description of all non-lethal or less-lethal measures undertaken to prevent damage caused by
animals prior to requesting the permit.
(H) A description of corrective actions that will be implemented to prevent future occurrence of the
damage.
(I) The proposed method of take.
(J) Whether dogs will be used to pursue or take the animal, and if so, why dogs are needed, and the
number of dogs to be used.
(2) The department may add terms and conditions to the permit necessary to protect wildlife and ensure
public safety. To be valid, the permit shall contain a statement signed by the applicant that he/she has
read, understands, and agrees to be bound by all the terms of the permit.
(3) The department may not issue any permit that would authorize activities that would violate federal,
state or local law.
(4) For the taking of beaver, the department may issue a permit only if the department finds that the
applicant has used at least one non-lethal deterrence or mitigation method prior to issuance of the
permit, unless the department finds that exigent circumstances, such as a risk to human safety, require
immediate lethal action. Non-lethal methods include, but are not limited to, wrapping trees, fencing,
flow control devices, and other beaver deterrence. If the permit would remove beaver or their dams in
areas occupied by endangered or threatened salmonids or other state or federally-listed species
dependent on freshwater habitats maintained by beaver, the department shall analyze impacts to such
species, document its findings in a report to accompany the permit, and include mitigation measures to
eliminate harm to such species.
(d) Methods of Take.
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(1) Animals taken pursuant to a permit may be taken in any legal manner except as herein provided and
in accordance with the provisions of Section 465.5 of these regulations. Permits to take deer shall
include conditions that comply with Fish and Game Code section 4181.5. Permits to take bear and
bobcat with dogs shall include conditions that comply with Fish and Game Code Section 3960.2. No
steel-jawed leghold traps may be used to take mammals, and no iron-jawed or any type of metal-jawed
traps may be used to take squirrels or bears. No poison may be used. The department may specify the
caliber and type of firearm and ammunition, archery equipment or crossbow to be used. The department
may require that a permittee take animals alive by the use of live traps.
(2) The permittee and/or agent shall ensure that all animals are killed in a humane manner instantly and
prevent any injured animal from escaping.
(e) Government Employees and Designated Agents.
(1) An employee of a federal, State, or local government agency or local district with responsibilities
including but not limited to animal control, animal damage control, irrigation, flood, or natural resource
reclamation, while acting in his/her official capacity may take depredating animals on the property
designated in a permit issued pursuant to this section.
(2) The permittee may designate up to three other persons, including any dog handler who will be
utilized in any pursuit, as his/her agents to take animals under the terms of the permit. A designated
agent shall be any person who is acting under the direction and control of the permittee and who is 21
years of age or older. The designated agent(s) shall be named on the permit. The permittee may
substitute designated agents with prior written approval of the department.
(f) Persons Prohibited from Taking Animals. No person shall take animals pursuant to the permit if
he/she has been convicted of a violation related to the take or possession of game or furbearing
mammals in the past 24 months or if he/she is on probation and may not hunt or possess a firearm as
part of the terms of probation. A landowner who is on probation and may not hunt or possess a firearm
as part of the terms of probation shall designate a qualified agent to take animals under a permit.
(g) Reports Required.
(1) Holders of permits authorizing take of wild pigs shall provide a report listing the date and sex of
each wild pig taken. A report shall be submitted whether or not any animals were taken. The reporting
period shall be by calendar month. The permittee or designated agent shall complete and submit the
report to the department on or before the 15th day of the following month. Reports shall be submitted to
the address provided by the department.
(2) Holders of permits authorizing the use of dogs to take bear or bobcat shall comply with the
requirements of Fish & Game Code section 3960.2 and shall submit a report to the department within 30
days of permit issuance. Reports shall be submitted to the address provided by the department. Reports
shall include the following information:
(A) Date of kill and the sex of any bear or bobcat that was killed.
(B) Details regarding all pursuits, including any information about a pursued bear or bobcat, even if the
animal was not killed.
(C) An explanation of why any pursued bear or bobcat was not killed, and whether such bear or bobcat
was harmed.
(3) Holder of permits authoring take of beavers shall provide a report documenting whether associated
natural structures, such as beaver dams, were removed, destroyed, or otherwise altered.
(h) Tagging Animals. All animals taken pursuant to a permit, except wild pigs, shall be immediately
tagged with tags provided by the department. Wild pigs shall be tagged prior to being transported from
the property designated in the permit. Tags for animals except wild pigs shall be completed at the time
the animal is taken. Tags for wild pigs shall be completed before the wild pigs are removed from the
property. Tags shall clearly show the permittee's name, address, date and location the animal was taken
and shall include the signature of the person taking the animal. The report portion of each tag shall be
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mailed to the department without delay. No tags are required for squirrels or beavers.
(i) Utilization of Carcass. Animals taken pursuant to this permit must be disposed of as required in the
permit. No animals, except wild pigs, may be utilized by the permittee or designated agent. The
permittee or designated agent may leave the carcass of any wild pig where it was taken for reasons of
high air temperatures, disease, parasites, or conditions which preclude use of the carcass. A person who
makes every reasonable attempt to utilize the carcass of any wild pig as required in this subsection shall
be deemed to be in compliance with Section 4304 of the Fish and Game Code. (1) After any taking of
bear, the permittee or agent shall comply with Section 367.5 of these regulations, except the skull shall
not be returned to the permittee or agent.
(j) Suspension and Revocation of Permits.
(1) Permits may be suspended temporarily by the director for a breach or violation of the permit by the
holders thereof, their agents, servants, employees or any person acting under their direction and control.
The commission shall be notified of any such suspension and subsequently may revoke or reinstate the
permit, or fix the period of its suspension, after written notice to the permittee and the permittee has
been afforded an opportunity to be heard.
(2) Any person who has had his/her permit revoked or suspended by the commission shall be required,
upon application for a new or subsequent permit, to appear before the commission and demonstrate to its
satisfaction that the use of such a permit will be consistent with depredation control, with these
regulations, and with the laws under which they are promulgated.
(k) It is unlawful for a permittee or agent to violate any of the terms or conditions of a permit issued
pursuant to this section.
(l) The permit does not invalidate any city, county, or state firearm regulation.

4.

Rationale (Required) - Describe the problem and the reason for the proposed change:
The North American beaver (Castor canadensis) is native to California. Accordingly, the flora and
fauna of the state have co-evolved with the beaver, developing unique and complex interwoven
relationships. Beavers, however, are currently missing from much of their historic range and the effects
of their absence are felt by the species that co-evolved with beavers. Beaver create freshwater habitats
used by a variety of wildlife, including fish, birds, and other mammals. Their dams filter stream water,
improve water quality, raise the water table, increase water storage, and repair eroded riparian areas. In
particular, beavers have a significant beneficial relationship to many species currently listed as
threatened or endangered under the California Endangered Species Act and/or the federal Endangered
Species Act, such as coho salmon. The proposed amendments to the regulations recognize the unique
ecological importance of beavers and take steps towards promoting our co-existence with beavers by
prohibiting the commercial trapping of beavers, and by requiring that non-lethal or less-lethal measures
have been taken to avoid and minimize conflicts with humans. The proposed regulations are in line with
how many other states now manage beavers.
Beavers are Biologically Important to California
Beavers are native to much of California, from arid desert streams, to high mountain meadows, to
coastal forests. California’s beavers were nearly extirpated from the state by over trapping. Although
some attempts have been made to reintroduce beavers or assist in their dispersal, beavers remain missing
from much of their historic territory, in particular northern California coastal streams and high mountain
meadows where the benefits of beavers may be most acutely felt.
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The total impact of beavers to the hydrologic characteristics of streams is difficult to overestimate.
Beaver dams increase in-stream storage capacity, which in turn has been shown to result in greater
summer flows, even going so far as to result in continual flow in previously seasonal streams.
Impoundment of water also has been shown to stabilize water temperatures. Beaver dams slow stream
flow resulting in increased sedimentation, thereby raising incised channels to the point where streams
are reconnected to their historic floodplains.
Beaver dams are so ecologically important that watershed restoration groups are now turning to “beaver
dam analogs,” human engineered approximations of beaver dams, to provide the same ecological
functions. Unlike beaver dams, continual human maintenance—and cost—is required.
Broadly, the presence of beaver has been shown to increase bird, fish, invertebrate, amphibian and
mammalian abundance and diversity. Turning specifically to native fish species, the overall net effect of
beavers is positive, as many of these hydrologic changes associated with beaver dams benefit fish. Over
80 species of North American fish have been documented using beaver ponds; 48 of which commonly
use beaver pond habitats. The slow current and large surface to edge ratio has been shown to increase
vegetation and aquatic invertebrates, providing substantially improved forage compared to unimpounded
streams. The slow current also requires less expense of energy for fish. Turning specifically to coho
salmon, the effects of these changes are perhaps most pronounced. For overwinter use, coho salmon use
side channel habitat influenced by beaver dams at a higher density, and were larger and had a better
juvenile survival rate than juvenile salmon in side channels not impacted by beavers. Similarly, beaver
dams are important during the summer, as are salmon who were found upstream of beaver dam were not
only consistently larger, but also occurred there in higher densities. One study found, for example, that
though these upstream reaches accounted for less than 1% of the total available habitat, these daminfluenced areas contained over a third of the total juvenile salmon for the entire watercourse.
Beavers also have been shown to have positive benefits to other species. Beaver dams are associated
with increased riparian habitat, such as willow. This willow serves as important habitat for the
southwestern willow flycatcher (Empidomax traillii extimus) and least Bell’s vireo (Vireo bellii
pusillus). Tidewater goby (Eucyclogobius newberryi), listed as “endangered” under the Endangered
Species Act, has been shown to utilize both inundated areas behind beaver dams and bank burrows made
by beavers. (USFWS 2005). Beaver dams are thought to provide important refugia for endangered
California red-legged frogs (Rana draytonii) and western pond turtles (Actinemys marmorata), a
“species of special conservation concern” in California.
New Regulations Pose Minimal Hardship for Landowners
In some places, beavers can conflict with human uses of the landscape, as dams can cause flooding for
adjacent lands. Additionally, beavers may remove some riparian vegetation or may alter the structure or
composition of riparian areas in a way that is undesirable to a landowner. As the rules are currently
written, it is too easy to obtain a permit to take beaver through a depredation permit, thereby
discouraging non-lethal deterrence. The proposed rulemaking would not prohibit lethal removal of
beavers but it would ensure that beavers are taken (killed) only when necessary, after non-lethal
measures have been attempted. Further, the rules would still allow for the lethal removal of beaver if
exigent circumstances require their removal.
Coexistence with beavers is often possible with minimal effort by landowners. Many beavers are
removed because of the dams that they produce impound areas with water against the wishes of property
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owners. A variety of devices and techniques have been developed to reduce impoundment and flooding.
Beavers are also taken because of impacts to vegetation adjacent to waterways. This vegetation can
easily be protected with hardware cloth or welded wire mesh wrapped around the base of the tree. The
Department maintains a guide on “Living with Beavers,” which is attached to this petition, that
discusses many of the ways humans can co-exist with beavers.
Proposed Regulations Insulate State Against Litigation
The proposed rulemaking also insulates the Department against potential litigation under the
Endangered Species Act (ESA). In issuing permits to allow the taking of beavers, the Department may
violate the ESA if such taking would, in turn, take any other species subject to the Endangered Species
Act’s take prohibition. By making clear that the Department is unable to authorize the taking of beavers
if such taking would result in the violation of the ESA or any other law and by requiring the Department
to conduct a site-specific investigation of potential impacts, the Department will avoid future litigation.
As it relates here, the ESA prohibits any person, including state and local governments, from “tak[ing]
any [endangered or threatened ] species within the United States or the territorial sea of the United
States.” 16 U.S.C. § 1538(a) (1) (B). In addition, the ESA makes it unlawful for any person “to attempt
to commit, solicit another to commit, or cause to be committed, any offense defined” in the ESA. See 16
U.S.C. § 1538(g). The term “‘take’ means to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct.” § 1532(19). In turn, “‘[t]ake’ is
defined...in the broadest possible manner to include every conceivable way in which a person can ‘take’
or attempt to ‘take’ any fish or wildlife.” S.Rep. No. 93-307, at 7 (1973); see also Babbitt v. Sweet Home
Chapter of Communities for a Great Oregon, 515 U.S. 687 (1995) (citing Senate and House Reports
indicating that “take” is to be defined broadly). Pursuant to 16 U.S.C. § 1538(g), “It is unlawful for any
person to…cause to be committed[] any offense defined in this section,” which includes the taking of a
protected species. The Department, in issuing permits, is subject to the Act’s prohibition on authorizing
take.
As the First Circuit Court of Appeals found in Strahan v. Coxe, “The statute not only prohibits the acts
of those parties that directly exact the taking, but also bans those acts of a third party that bring about the
acts exacting a taking.” Strahan v. Coxe, 127 F.3d 155, 163 (1st Cir. 1997) cert. den. 525 U.S. 830
(1998). This includes situations where a government authorizes another to conduct activities that would
result in a violation of the act. In Strahan, the court found Massachusetts officials liable under the ESA
for licensing commercial fishermen who employ methods known to harm listed whales. 1
The proposed regulation would make clear the Department’s obligation to deny any permit application
that may cause the taking of any listed species or may otherwise cause a violation of federal, state, or
local laws. Furthermore, it directs the Department to make a finding on impacts to listed species if lethal
removal may adversely impair a listed species. Lastly, the proposed regulations would require a report if
a beaver dam were to be removed.
Proposed Regulations are Consistent with Regulations in Other States

The First Circuit is not alone. A long-line of “Strahan-take” cases have been upheld in courts across the country, including in
California. See Coalition for a Sustainable Delta v. McCamman, 725 F. Supp. 2d 1162, 1167–68 (E.D. Cal. 2010) (recognizing that
state regulating agencies may be held liable for take under the ESA, but holding there were disputes of material fact regarding whether
the striped bass sportfishing regulations at issue caused take of listed salmonids).
1
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In recognizing the unique biological importance of beavers and limiting their take to reduce impacts on
the environment, California would join many other states who have come to recognize the importance of
beaver in restoring and preserving healthy aquatic ecosystems. Massachusetts, for example, requires
individuals to apply to remove beavers and limits their removal when beavers are causing material harm
or when they pose a threat to human health or safety. Further, if removal of beavers, dams, or the dewatering of ponds may impact listed species, applicants have to seek other separate advance approval
from the state. As another example, New York requires a site-specific consideration of local beaver
populations and requires the state to inform applicants of the positive ecological benefits of beavers and
alternatives to trapping prior to issuance of a depredation permit.

SECTION II: Optional Information
5.

Date of Petition:

6.

Category of Proposed Change
☐ Sport Fishing
☐ Commercial Fishing
☐ Hunting
☒ Other, please specify: Depredation permit issuance

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): 401
☐ Add New Title 14 Section(s):
☐ Repeal Title 14 Section(s):

8.

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

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:

10.

Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: “Living with Beavers, produced by the
California Department of Fish and Wildlife, is attached to this petition. .

11.

Economic or Fiscal Impacts: Identify any known impacts of the proposed regulation change
on revenues to the California Department of Fish and Wildlife, individuals, businesses, jobs,
other state agencies, local agencies, schools, or housing: The state already created resources on
non-lethal methods of dealing with beavers, and the costs of implementing those methods on site will be
the responsibility of the applicant. The proposed regulatory changes would likely result in fewer permit
applications, reducing the need for processing and oversight of permits issued by the agency. If the
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agency continues to issue permits to kill beavers in areas occupied by listed species that depend upon
beavers, however, more resources may be required to analyze, document, and mitigate impacts to listed
species.
12.

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

SECTION 3: FGC Staff Only
Date received: Received by email on Friday, November 15, 2019 at 10:51 AM.
FGC staff action:
☐ Accept - complete
☐ Reject - incomplete
☐ Reject - outside scope of FGC authority

Tracking Number 2019-025
Date petitioner was notified of receipt of petition and pending action: _______________

Meeting date for FGC consideration: ___________________________
FGC action:
☐ Denied by FGC
☐ Denied - same as petition _____________________
Tracking Number

☐ Granted for consideration of regulation change

Living with Beavers
The American Beaver (Castor canadensis) is the
largest living rodent in North America, with adults
averaging 40 pounds in weight and measuring
more than 3 feet in length, including the tail. These
semi-aquatic mammals have webbed hind feet,
large incisor teeth, and a broad, flat tail (Figures 1
and 2).
Once among the most widely distributed
mammals in North America, beavers were
eliminated from much of their range in the late
1800s because of unregulated trapping and
loss of suitable habitat. Beaver are native to
Figure 1. Photo by Cheryl Reynolds and courtesy of Worth A Dam
California and historically occurred along the
coast, throughout the Central Valley, Colorado River basin, and into the Sierra Nevada and Cascades
mountain ranges. However, by the early the 20th century their geographic range had decreased
dramatically as a result of intensive fur-trapping and loss of suitable habitat caused by extensive land
and water development. Between 1923 and 1950, the State of California conducted a successful
reintroduction program using parachutes in some instances to plant beavers in remote mountain
locations (Hensley 1946). Today, interest in beavers in California is on the rise as the benefits to fish
and wildlife habitat, surface water storage and ground water recharge become more apparent during
drought conditions.

Life History
Beavers are monogamous and mate for life. Females reach sexual maturity at 1.5 to 3 years of age
and will typically birth 1-4 or more kits per year, depending on habitat quality and the availability of
food. Beavers typically breed only once per year during the winter months, giving birth to kits in late
spring, though significant variation occurs depending on latitude and climate (Baker and Hill 2003).
Beavers maintain family units which consist of an adult breeding pair, young of the year and young
from the previous year. Sometimes, when habitat quality is poor or population levels are near their
carrying capacity, older offspring will remain with the family unit for more than 2 years.
Beavers are strict herbivores and they generally prefer grasses, leaves, and aquatic plants such as
cattails, bulrushes, and water lilies. Fermentation by special intestinal microorganisms allows beavers
to digest 30 percent of the cellulose they ingest. In the fall and winter, they feed primarily on the bark
and cambium of trees and shrubs. Aspen, cottonwood, willow and alder are preferred woody species
in California. Beavers sometimes consume growing crops, and in some cases may travel 100 yards
or more from a pond or stream to reach corn fields, soybean fields, and other growing crops. In these
cases they generally cut the plants off at ground level and drag them back to the water.
Beavers do not hibernate. When the surface of the water is frozen, beavers eat bark and stems from
a food “cache” they have anchored to the bottom of the waterway for the winter. They have also
been seen swimming under the ice to retrieve roots and stems of aquatic plants. They are generally
nocturnal, but it is not uncommon to see beavers during daylight hours, particularly in larger water
bodies. They generally do not stray far from the relative safety of water.
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Viewing Beavers
Look for signs of beavers during the day; look for
the animals themselves before sunset or sunrise.
Approach a beaver site slowly and downwind.
(Beavers have poor eyesight but excellent hearing
and sense of smell.) Look for a V-shaped series of
ripples on the surface of calm water. A closer view
with binoculars may reveal the nostrils, eyes, and
ears of a beaver swimming.
If you startle a beaver and it goes underwater, wait Figure 2. Beaver at French Creek, Siskiyou County. Photo by M. Staplequietly in a secluded spot and chances are that it ton.
will reemerge within one or two minutes. However,
beavers are able to remain underwater for at least 15 minutes by slowing their heart rate.
When seen in the water, beavers are often mistaken for muskrats. Try to get a look at the tail:
Beavers have a broad, flat tail that doesn’t show behind them when swimming, whereas muskrats
have a thin tail that is either held out of the water or sways back and forth on the water’s surface as
the animal swims.
Beavers stand their ground and should not be closely approached when cornered on land. They face
the aggressor, rear up on their hind legs, and hiss or growl loudly before lunging forward to deliver
extremely damaging bites.

Wildlife Habitat Benefits
Beavers are well known for their construction
efforts. They create dams and lodges for shelter
and protection, largely with woody material. The
woody material used in construction is either
gathered from the ground locally, or from small
and medium sized trees that the beavers fell with
their teeth (Figures 4 and 5). The orange tooth
enamel of their incisors is thicker on the front
than the back, allowing for a self-sharpening wear
pattern that maintains their chisel-like edge.
Depending on the type of water body and local
habitat conditions, beavers may also construct
burrows in the bank of a stream or river.
These bank dens may be used in lieu of, or in
conjunction with a lodge (Figure 5) and often take
advantage of natural features such as logs or
stumps.

Figure 3. A beaver uses its tail as a prop in order to sit upright. (Miller and
Yarrow 1994)

Figure 4. Beavers
have self-sharpening
incisors. Photo
courtesy Washington
Dept. of Fish and
Wildlife.

Beaver dams create habitat for many other
animals and plants of California. Deer and elk
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frequent beaver ponds to forage on shrubby
plants that grow where beavers cut down trees
for food or for use in constructing their dams and
lodges. Weasels, raccoons, and herons hunt frogs
and other prey along the marshy edges of beaver
ponds. Sensitive species such as red-legged,
yellow-legged and Cascade frogs all benefit from
habitat created by beaver wetlands. Migratory
water birds use beaver ponds as nesting areas
and resting stops during migration. Ducks and
geese often nest on top of beaver lodges since
they offer warmth and protection, especially when
lodges are formed in the middle of a pond. Willow
flycatchers use the shrubby re-growth of chewed
Figure 5: Beaver pond and lodge on Sugar Creek, Siskiyou County. Photo
willow stumps to seek shelter and find food.
by CDFW’s Mary Olswang.
The trees that die as a result of rising water levels
attract insects, which in turn feed woodpeckers, whose holes later provide homes for other wildlife. In
coastal rivers and streams, young coho salmon and steelhead may use beaver ponds to find food and
protection from high flows and predators while waiting to grow big enough to go out to sea (Pollock et
al. 2003).

Preventing Conflicts
Beaver activities can cause problems, but before beginning a beaver control action, assess the
problem and aim to match the most appropriate and cost-effective controls to the situation. There
are two basic control methods used in California: prevention and lethal control. There are many nonprofit organizations in California that support alternatives to lethal control. The Benefits of Beaver to
California & Stewardship Strategies Resource List is a valuable educational resource.
Practical tips for minimizing conflict. It is almost impossible as well as cost prohibitive to exclude
beavers from ponds, lakes, or impoundments.

Exclusion
Fencing off groups of trees or shrubs or garden plots with a low fence (three feet tall) will protect
them. Since beavers generally do not like to stray far from water (this opens them up to greater risk of
predation), fences may be effective even if they do not completely surround the area (if you choose to
fence only part of an area, fence the portion of the area toward the water source, and part way along
the sides). The fence should be constructed of woven or welded wire and be well anchored to the
ground, so that beavers do not crush it, crawl under it, or walk over it.
An electrified wire strung 4-6” above the ground may also be an effective beaver deterrent. Fence
chargers, wiring, and wire hangers suitable for use on pets and other small animals are generally
available at hardware stores, feed stores, and home improvement centers.

Protection of individual trees and plants
Valuable trees and other plants adjacent to waterways may be protected from beavers by encircling
them with hardware cloth (chicken wire is generally too flimsy), welded wire mesh or sheet
metal (WDFW 2015). Welded wire mesh of 2” x 4” seems to be an optimal material in terms of
3

effectiveness, durability, aesthetics and cost of
construction. The barrier should afford 6 inches
to one foot of space between the barrier and the
tree, extend at least three (preferably four) feet
above ground level and be dug into the ground
3-4 inches for maximum effectiveness (Figure 6).
Alternatively, painting tree trunks with a sand and
paint mixture may also prevent beaver gnawing,
and may be more aesthetically pleasing than
metal barriers. Beavers do not find the sand to
be appetizing, and the mixture will be effective
for approximately two years. The sand/paint ratio
should be approximately 8 ounces (2/3 cup) of
fine sand to one quart of latex paint.

Prevent flooding
Figure 6. Drawing by Jenifer Reese (Miller and Yarrow 1994)

Have you ever cut a notch into the dam and come
back the next day to see it patched and re-enforced with mud? Beavers are attracted to the sound of
running water and will repair most dam breaches and plug most culverts and pipes that are installed
in order to drain the ponds. Beavers also require a certain depth of water to move around and
escape predation.
A variety of devices and designs have been developed for controlling beaver impoundments and
keeping blocked culverts open. The Flexible Leveler and Beaver Deceiver are two examples. Visit
http://www.beaversolutions.com/ for more information.
Modification of beaver dams, or any construction work within lakes or within the bed and bank of a
stream, may require a Streambed Alteration Agreement permit from the California Department of
Fish and Wildlife (CDFW). Before attempting to install any beaver devices, contact CDFW in order to
determine for assistance.

Depredation Regulations
If all alternatives are exhausted and beavers are continuing to damage or threaten to damage land
or property, the owner or tenant of such property may apply to the Department for a permit to kill the
depredating animals. Upon satisfactory evidence of such damage or destruction, the Department
shall issue a revocable permit allowing the taking of such animals (Fish and Game Code §4181).
No animals killed pursuant to such a permit may be utilized by the permittee or his agent (Title 14,
California Code of Regulations, §401(i)). For additional information, contact your regional Department
of Fish and Wildlife office or visit https://www.wildlife.ca.gov/Regions.

Public Health Concerns
Beavers can be infected with the bacterial disease tularemia that is transmitted by ticks, flies and
ingestion of contaminated water (Gaydos 1998). Human can also contact the disease by eating
infected meat or allow an open wound come in contact with an infected animal.
4

Beavers defecate in the water in which they live. Ingested water by humans may cause Giardia, a
common flu-like infection.
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Tracking Number: (2019-026)
To request a change to regulations under the authority of the California Fish and Game Commission
(Commission), you are required to submit this completed form to: California Fish and Game
Commission, 1416 Ninth Street, Suite 1320, Sacramento, CA 95814 or via email to FGC@fgc.ca.gov.
Note: This form is not intended for listing petitions for threatened or endangered species (see
Section 670.1 of Title 14).
Incomplete forms will not be accepted. A petition is incomplete if it is not submitted on this form or
fails to contain necessary information in each of the required categories listed on this form (Section I).
A petition will be rejected if it does not pertain to issues under the Commission’s authority. A petition
may be denied if any petition requesting a functionally equivalent regulation change was considered
within the previous 12 months and no information or data is being submitted beyond what was
previously submitted. If you need help with this form, please contact Commission staff at (916) 6534899 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: Stanley Backlund, Trout Unlimited El Dorado
Address:
Telephone number:
Email address:

2.

Rulemaking Authority (Required) - Reference to the statutory or constitutional authority of
the Commission to take the action requested: In 1945 the Fish and Game Commission received
the responsibility for promulgating regulations to manage sport fishing and hunting. This act was done
by the Legislature, through a constitutional amendment. The Fish and Game Commission has a wide
range of responsibilities that continually expands and includes: Seasons, bag limits and methods of take
for game animals, sport fishing and some commercial fishing. Beginning October 1, 2015, every person
or agency recommending that a regulation be added, amended, or repealed must submit a petition to the
commission using the authorized petition form: FGC 1.

3.

Overview (Required) - Summarize the proposed changes to regulations: Revise the bag limit
for fishing on Caples Creek in El Dorado County. The winter regulations shall be applied year round.
The effect is to reduce the summer take from five fish to zero.

4.

Rationale (Required) - Describe the problem and the reason for the proposed change: Caples
Creek was designated as a Wild Trout Water by the DFW in 2015. No management changes have been
made in the interim. Wild Trout Waters are those that support self-sustaining (wild) populations of trout,
are aesthetically pleasing and environmentally productive, provide adequate catch rates in terms of
numbers of trout, and are open to public angling. Fish populations in Caples Creek do not support this
definition. Surveys do not find rainbow trout where observed prior to designation. Restricting take
should result in a rebound of fish population. Our El Dorado Chapter of Trout Unlimited has a goal to
create an improved fishery with a large population of Rainbow Trout including fish in excess of 12
inches in length. This change will allow fish repopulation, improve fishing opportunity and result in an
increase in visitation to the region. The existing five fish limit allows removal of the prior population.

State of California – Fish and Game Commission
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FGC 1 (NEW 10/23/14) Page 2 of 3

Surveys conducted in 1998, 1999, 2000 and 2001 prior to licensing found rainbow trout at all survey
sites. In 2011 the DFW found densities of 849 rainbow trout per mile averaged from all sites. Their
angling survey yielded 1-2 fish per hour. In 2011, 41 brook trout and 4 brown trout were reported.
Limited surveys of the creek have been performed four times from 2011 to 2017. No Rainbow Trout
were detected. Fishing by members of our Tout Unlimited chapter in 2013 and 2014 was unproductive.
There are 58 Wild Trout Waters in California. Forty of them have special regulations limiting catch.
Caples is deserving of a limit to protect fish stock.

SECTION II: Optional Information
5.

Date of Petition: March 22, 2019

6.

Category of Proposed Change
☒ Sport Fishing
☐ Commercial Fishing
☐ Hunting
☐ Other, please specify:

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):Division1-Department of Fish and Wildlife Freshwater Sport
Fishing Regulations, 7.5 Waters with Special Fishing Regulations, (b) Special Regulations,
(4.5)
☒ Add New Title 14 Section(s): 7.5 Waters with Special Fishing Regulations, (b) Special
regulations. (New paragraph) Caples Creek: Open all year. Only artificial lures with barbless
hooks may be used. 0 trout.
☐ Repeal Title 14 Section(s): None

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: April 26, 2020.

10.

Supporting documentation: Identify and attach to the petition any information supporting the
proposal including data, reports and other documents: Attachment 1 provides links to the survey
data referenced in paragraph 4.

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: This regulatory change is expected to
expand catch and release opportunities in Caples Creek thereby increasing visitation and recreational
spending in the three counties of El Dorado, Amador and Alpine.
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12.

Forms: If applicable, list any forms to be created, amended or repealed:
None

SECTION 3: FGC Staff Only
Date received: Received by email on Friday, November 22, 2019 at 11:00 AM.
FGC staff action:
☐ Accept - complete
☐ Reject - incomplete
☐ Reject - outside scope of FGC authority

Tracking Number 2019-026
Date petitioner was notified of receipt of petition and pending action: _______________

Meeting date for FGC consideration: ___________________________
FGC action:
☐ Denied by FGC
☐ Denied - same as petition _____________________
Tracking Number

☐ Granted for consideration of regulation change

Attachment 1 to Fish and Game Commission Petition re Caples Creek
Links to Caples Creek Trout Monitoring Reports

1. FISHERIES DATA REPORT FOR PROJECT‐AFFECTED STREAM REACHES, EL DORADO IRRIGATION
DISTRICT Hydroelectric Project 184. April 7, 2002. Surveys 1998, 1999, 2000, 2001.
https://www.eid.org/home/showdocument?id=4719
2. FERC Project No. 184. Rainbow Trout Monitoring 2011
https://www.eid.org/home/showdocument?id=4717
3. FERC Project No. 184 Rainbow Trout Monitoring 2012
https://www.eid.org/home/showdocument?id=3394
4. FERC Project No. 184 Rainbow Trout Monitoring 2016
https://www.eid.org/home/showdocument?id=7102
5. FERC Project No. 184 Rainbow Trout Monitoring 2017
https://www.eid.org/home/showdocument?id=9785
6. Caples Creek 2009 Summary Report September 8‐10, 2009. Department of Fish and Game
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=29677&inline
7. Caples Creek 2011 Summary Report October 18‐21, 2011. Department of Fish and Game
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=118303&inline

From:
Sent:
To:
Subject:
Attachments:

Robin Patton
Monday, October 7, 2019 11:37 PM
Charlton.Bonham@wildlife.ca.gov; FGC
Living with Coyotes
URGENT - Meeting Wed Oct 8, 2019 at Rincon Govt Center
Oct 7 2019 Fish and Wildlife Commission letter.docx

Please see attached. I was just advised that you have an important mtg on Wednesday Oct 9th.
Thank you,

Robin Patton
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To: Charlton Bonham, Dir F&W Commission Charlton.Bonham@wildlife.ca.gov,
Melissa Miller‐Hensen, VP F&W Commission, fgc@fgc.ca.gov,
Eric Sklar, President F&G Commission fgc@fgc.ca.gov,
Jacque Hostler-Carmesin, VP F&G fgc@fgc.ca.gov,
Russell Burns, Commissioner F&G fgc@fgc.ca.gov,
Peter Silva, Commissioner
F&G fgc@fgc.ca.gov,
Samantha Murray, Commissioner F&G gfc@fgc.ca.gov,
Re: Living with Coyotes

Meeting Wed Oct 8, 2019 at Rincon Govt Center

Dear Commissioners and Powers that Be,
I am a long time resident of Yorba Linda which is down south in Orange County. I’ve lived in California
all my life.
Having always respected and lived in harmony with our large variety of beautiful wildlife, I need to ask
your help for the 70,000 residents in my city. I’ve asked the State on different occasions and they have
always turned down my requests. This has now resulted in issues being escalated (as I have along
predicted) to where communities have been divided into the Hatfields vs McCoys when it comes to
Coyotes.
Yorba Linda is bordered by the obvious wilderness of the large Santa Ana River and the 15,000 acre
Chino Hills State Park. We are an ever‐growing ‘gentrified’ semi‐rural city with many new homes still
being built. As with many cities, our continued problem is that newcomers (as well as negligent long‐
timers) do not follow wildlife guidelines. It’s mostly due to lack of wildlife education, complacency,
laziness and lack of enforcement/fines.
Unfortunately, some folks are eventually brought to reality by the tragic loss of a pet. It is then when
these grieving people become easy prey by outside radical groups (OC Coyote & Evict Coyotes) that
encourage and coach them to make trouble for the City/County/State and even instruct them on how to
secretly/illegally kill coyotes while inciting as many as possible on our neighborhood www sites with
made up stories/phony pix and misinformation. They brag about killing coyotes with crossbows and
convince residents that it’s absolutely ok to kill coyotes by baiting/luring innocent coyotes to your yard,
use a collarum trap, shoot them in the head with a rifle and then put the lifeless carcass in a double
black, plastic, hefty garbage bag and throw it in the trash. And if caught, just be ready with a story that
the coyote was attacking you or your family or pet and you were just protecting your family and
property. And to do likewise when you just wanna use one of your shiny new guns and “Shoot as many
as you want because Calif considers Coyotes like vermin and rats and it’s your 2nd Amendment Right”.
CAUTION: It’s probably 100% chance that these organized, radical types have been/will be attending
your meetings as they have also invaded ours.

In fact, our recent Coyote Awareness Mtg in May (attended also by Senator Chang) was infiltrated by
outside radicals (whose www site proved their deliberately planned trouble making). It got so out of
control that the mtg had to be abruptly ended before residents’ questions were answered.
For some reason, assuming that people will follow laws and guidelines while using common sense and
due diligence is about as naïve as hoping for World Peace. That’s why we need you.
I could write pages and pages of all the work and efforts I’ve made; however, I found out today that
you’re having a big meeting further down south this coming Wednesday Oct 9th. It’s too far for me to
attend so I had to write you real FAST. Please keep in mind that I have previously tried and tried to get
proper assistance from my City/County/State to no avail.
So here are my 3 top main requests for your intervention:
1)

Calif State law has long prohibited the ‘feeding’ of wildlife. The problem is that the law remains
so lamely worded that it’s not enforced. Folks think it just means don’t share a bag of In‐N‐Out
burgers with wildlife. So it needs to be more clearly and strictly worded to prohibit deliberate
feeding AND especially to include the accidental, on‐purpose, lazy, negligent feeding.
Remember in the very old days when Natl Parks used to feed bears at their large trash dumps
with visitors excitedly watching in special grandstands? So of course the bears then associated
food with people which scared the people who demanded the bears be destroyed. Stupidity
and ignorant mistakes caused the deaths of a great many innocent bears. But these days you
just try leaving even one single Pringles chip in the back seat of your car and the guys in Smokey
Bear hats will descend upon you like thunder. Thank God.
So we gotta do the same for all our wildlife. And since too many folks don’t observe laws unless
they’ve very clearly written with significant fines, we need to start by simply updating our
wildlife feeding laws and ENFORCE THEM. Calif always tells me NO whenever I ask them to;
however, both State and County tell me that my City is free to write their own ordinance???
But then my City tells me NOPE and puts blame back on State and County. A lil too much finger
pointing, don’t cha think?

2) There’s a new law (AB44?/AB273) prohibiting the killing of coyotes for their pelts. I’ve tried to
get State and local officials to tell me how hopefully this helps prevent the flagrant killing of
coyotes, but no one knows the details. Our coyotes do NOT cause the problems. They just
wander thru their own ancient paths, storm channels, dried lake beds, etc. Of course they’re
gonna eat open food garbage, vegetable gardens, over burdened fruit trees, unsecured chickens
or small pets when chuckleheads don’t follow guidelines and leave them out in the open.
Just one example: At our May coyote mtg, we witnessed the worst public confession of
negligent coyote feeding in our City’s history. An HOA Board member stood and said “We have
40 coyotes in the back of our condo complex and YOU have to come KILL THEM ALL!” (Yup,

that’s right, she said forty.) She finally confessed that their residents never followed guidelines
or rules to close the lids on all their many,large, commcl size, heavily food‐laden dumpsters. She
admitted they had created 40 coyotes that now thrived in the back of their dense, heavily
landscaped property. (I later went to see it for validation‐it was like a Club Med Paradise for
Coyotes). She said they could hear the pups’ cries in the bushes and admitted they hadn’t been
harmed or confronted (why would they with full bellies from a 24/7 heavenly coyote buffet).
But she was nasty and rude, demanding that F&W come out immediately and kill them all!
(I could write a book about that night…..)
3) Wildlife Education only reaches a tiny % of the population. It’s common in our cities to have new
neighbors and revolving neighbors as well as existing lackadaisical neighbors or new Parents or
1st time Pet owners, etc that all need the wildlife laws and guidelines hammered into their
heads. On our neighborhood sites we kindly share info and vars links to EVERYTHING they need
as well as tips and advice; however, it only reaches a small part of our population and some
don’t take it as seriously as if it had come directly to them from the appropriate agencies. Plus
we continue to have a growing problem with trollers from radical groups that encourage them
to ignore it.
And we’re not allowed to encourage education thru Neighborhood Watch groups and HOAs
because I’m told by Orange County Sheriff’s Dept that the main contact info for those groups
must be kept secret and that the Sheriff’s Dept never gets involved with wildlife education or
coyote issues.
I’ve asked YL for a F&W Wildlife Watch Program. For the 1st time they didn’t tell me flat NO but
they didn’t say yes, just that they’ll look at it. By the way, the City also nixed my request to put
up all the City’s wildlife caution signs that I’ve seen used over the decades. I think they get an
ulcer envisioning how the caution signs would look next to all their big shiny signs that say “NEW
HOMES FOR SALE, $2 MILLION AND UP”.
So I also asked County Animal Care if they could do as they have done in the past which is to go
door to door with their wildlife info. I even have a past L.A. Times article stating that the County
went door to door advising residents and/or leaving flyers regarding wildlife (it was after a
drought). That’s the only way you’re ever going to notify everyone (unless you do a mass mailing
to every address?). We of course also have lots of bobcats, mtn lions, rattlesnakes and birds of
prey but it’s that ole Coyote that always gets the rap. It makes the most sense for the County to
distribute info again since they’re always going door to door making sure cats & dogs are
licensed‐so it can’t be a budget issue excuse. But….again the County told me NO.
So we’re in great need of your help and guidance. I could write much more and I’ve done a
huge amt of work, educated scads of people and spoken to as well as assisted a large number of
agencies, experts and biologists.

What needs to be done is simple but we need your leadership. We gotta get folks educated and
enforce more clearly worded laws. It’s also critical that whenever it might be ultimately
necessary as a last resort to take unfortunate action against any wildlife, we MUST MAKE
ABSOLUTELY CERTAIN THAT EVERY INSTANCE IS VALIDATED AND WELL DOCUMENTED.
There is enormous written proof that radical groups encourage and teach people to make phony
incident claims and they tell them what lies them can simply tell in order to get an innocent
wildlife animal killed.
And do you want me to get into the large number of unethical trappers that secretly break
trapping laws just so they can get $2,300 and more for killing each innocent coyote? It’s a huge
semi‐black market, underground business. They’ll even lie and tell the most gullible people that
they’re just going to catch them in a comfy cage and take them by truck to ‘relocate’ them up to
Big Bear mountain. It’s so rampant they make jokes of all the secret killings or comment openly
about how dumb residents must be to think that all their gunshots must be fireworks. There’s
virtually no oversight which makes it open season on unsuspecting, innocent Coyotes. The City
and County only say ‘Oh well, if we didn’t see the killing happen, we can’t do anything about it.’
The unethical/illegal practice also causes our Coyotes to ultimately breed in higher numbers to
compensate for the killings.
Please don’t let our coyotes suffer a debacle of deadly consequences similar to that of our
precious bears that were killed simply from eating at Natl Park trash dumps. Have we not
learned anything? Our Coyotes need you just as much now as our Bears did long ago.
It’s totally unacceptable that our problems continue to be allowed by the 2‐legged varmint kind.
Please help,
Robin Patton

From: Ken Bates
Sent: Wednesday, November 20, 2019 8:34 AM
To: Ashcraft, Susan@FGC <Susan.Ashcraft@fgc.ca.gov>
Cc: Ramey, Kirsten@Wildlife <Kirsten.Ramey@wildlife.ca.gov>; Ray, James@Wildlife <James.Ray@wildlife.ca.gov>;
Mastrup, Sonke@Wildlife <Sonke.Mastrup@wildlife.ca.gov>; Tom Weseloh <Tom.weseloh@sen.ca.gov>; Anna
Weinstein <aweinstein@audubon.org>
Subject: Experimental Gear Permit for herring 2019‐2020

Sent from my iPad
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Request for Experimental Gear Permit by
Ken Bates, F/V Ironic
November 20, 2019
I am requesting the issuance of an experimental gear permit to take Pacific Herring in
Humboldt Bay by lampara bait net as described in the Fish and Game code. I wish to fish during
the 2019-2020 season. I hold Herring Permit #H-1-E and have held this Permit since 1974.
I am working to access alternative markets for Pacific Herring. These markets are volume
specific. Because it is not possible to control catch rates and dead discards when taking
Herring with gill net gear, I am requesting the opportunity to take herring with small scale
lampara gear. This will allow me to release excess catch, alive and unharmed. Please take a
moment to see YouTube video “Herring research in Humboldt ( Herring Survey work for the
Department)
I understand that my request is allowed under Chapter 9: Section 8606(b), “a permit may
authorize new methods of using existing gear otherwise prohibited by this code and may
authorize that use of existing gear in areas otherwise closed to that use by this code”.
Thank you.
Ken Bates

From:
Sent:
To:
Subject:
Attachments:

Dennis Nygaard
Thursday, October 10, 2019 6:43 AM
FGC
Recreation Impacts on Wildlife
Larson et al. 2016 Effects of Recreation on Animals.pdf; 20190413 SDUT Wildlife officials, mountain
bikers fight turf war.pdf

Mr. President and Commissioners
The att are follow‐up to my public comments at the F & G Commission meeting on October 9, 2019 about the adverse
impacts of even non‐consumptive recreation on wildlife.
The Larson et al study reviewed 274 articles and found impacts across geographic areas, taxa and recreation types.
The UT article highlights the issue in our local area of concern‐ Calavera Highlands Ecological Reserve.
Thank you.
Diane Nygaard
Preserve Calavera
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April Esconde, wildlife officer with the California Department of Fish and Wildlife, says mountain bikers have been cited recently in the Carlsbad Highlands Ecological
Reserve where bikes are not allowed. (K.C. Alfred / San Diego Union-Tribune)

California State Fish and Wildlife is boosting enforcement of Carlsbad Highlands Ecological Reserve, where
mountain bikers have carved trails into the hillsides
By DEBORAH SULLIVAN BRENNAN
APRIL 13, 2019
8:36 AM

State wildlife officials are shutting down a spiderweb of bike trails that weave across Carlsbad Highlands Ecological Reserve, and
warning bikers to stay out, in a campaign to stop illegal use of the sensitive property.
Their actions began last week, and are continuing as state game wardens patrol the site for mountain biking, vandalism and offleash dogs. Since Saturday, wardens have issued two tickets and nearly 200 warnings to users who don’t know or don’t follow the
site’s rules.
The ramped-up enforcement results from a years-long standoff between wildlife officials and mountain bikers over use of the site,
said Ed Pert, manager of the California Department of Fish and Wildlife, South Coast Region. Mountain bikers have carved trails
across the slopes, moved boulders to build jumps, and torn down signs and barricades meant to keep out cyclists.
https://www.sandiegouniontribune.com/news/environment/story/2019-04-1…ldlife-officials-mountain-bikers-fight-turf-war-over-carlsbad-reserve
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“We’ve been out there for years and years telling people this is illegal,” Pert said. “They just don’t want to hear it.”

On Patrol
Last weekend, a team of wardens patrolled key trailheads at the reserve, directing cyclists off the property. Members of the San
Diego Mountain Biking Association showed up in force to stake their claim, arguing for continued access, said Wildlife Officer April
Esconde. Wardens kept watch throughout the week, informing the public of the bike restrictions. On Thursday morning, Esconde
stopped a mountain biker on a path near the west side of the preserve.

Signs show that says bikes aren't allowed in the Carlsbad Highlands Ecological Reserve on Thursday April 11, 2019. Mountain bikers have been getting tickets
recently in the reserve. (Photo by K.C. Alfred/San Diego Union-Tribune) K.C. Alfred/San Diego Union-Tribune

“You’re not allowed to ride here,” she warned him.
“Oh no, when did that start?” asked the man, who did not give his name. “I totally respect the rules and regulations, but it’s a
bummer, because I don’t have anywhere to ride anymore.”
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SPONSORED CONTENT

How to Choose the Right Bank for Your Nonpro!t
By First Republic Bank

The tug-of-war over the Carlsbad reserve illustrates the problems with managing open space in urban areas such as San Diego,
where undeveloped land is diminishing, while the number of people competing for that space is rising. The natural terrain that’s
essential to native plants and animals is also attractive to people seeking outdoor experiences. So when developers purchase
conservation land as mitigation for building on other parcels, there are conflicting expectations for what should be allowed there.
“Wildlife agencies and environmental groups work very hard during the CEQA (California Environmental Quality Act) process to
make sure we get adequate offset for the projects,” Pert said. “As soon as that gets set aside, it gets inundated by recreational users.
And that’s very frustrating for people who protect wildlife.”
Ben Stone, trails coordinator for the San Diego Mountain Biking Association, maintains that those land acquisitions should include
public use by hikers, mountain bikers and others.
“I think when most people hear open space, they assume there’s a component of it that’s open to the public,” he said.
The enforcement campaign in Carlsbad shines light not only on that preserve, but also on the viability of habitat conservation plans,
which seek to balance construction of homes and roads, with a commitment to preserve natural resources. It’s a challenge that plays
out in numerous areas of San Diego and California.
“This is a real test for us, to say, will this work?” Pert said. “If we can’t get people to stay off of an area, or stop pulling out signs,
then we really need to rethink that whole model.”

Wild lands in the city
The 473-acre reserve, located behind Sage Creek High School , was established in 2000 as a conservation bank to offset
environmental impacts of nearby home developments. Its brushy hills are habitat for native species including the California
gnatcatcher, a federally threatened songbird, and thread-leaved Brodiaea, a purple-flowering plant listed as endangered in
California.
Quail, hawks and deer use the site, along with smaller creatures, said Gabriel Penaflor, who manages the site and nine other
reserves in North County. On Thursday, a tarantula and caterpillars crawled across the trails, while white butterflies flitted
overhead.
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Gabriel Peñaflor, California Dept. of Fish and Wildlife Reserve Manager walks along unauthorized bike trails in the Carlsbad Highlands Ecological Reserve on
Thursday April 11, 2019. Mountain bikers have been ticketed recently in the reserve because bikes are not allowed. (Photo by K.C. Alfred/San Diego Union-Tribune)
K.C. Alfred/San Diego Union-Tribune

Hikers and runners can visit the preserve and leashed dogs are permitted, but bicycles and horses aren’t allowed. Wildlife officials
say those restrictions are necessary to lighten the human footprint on the land. Mountain bikers used the site before it became a
reserve, however, and feel they’re entitled to continued access, alongside hikers.
“There were mountain bike trails out there when they bought it,” Stone said. “They didn’t take that into consideration.”

A wild ride
It would be difficult for anyone visiting the site now not to take the trails into consideration now, though. Scores of them criss-cross
the slopes, with some running parallel, just a few few feet apart, or featuring jumps across intersecting trails. Erosion has chiseled
deep ruts on some routes, and from an aerial view, they appear as fissures on the landscape.
The speed and volume of traffic also make mountain bikers hard to ignore, officials said. People on foot risk collisions with cyclists,
Pert said, so some stay away because of safety concerns. Illegal mountain biking, he said, is crowding out legal use of the site.
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Gary Murphy, head coach for the north county coastal team of the National Interscholastic Cycling Association, said, however, that
students from adjacent Sage Creek High and other local schools should be able to ride trails through their own neighborhood.
“I want my kids and my friends’ kids to be able to go out and ride in dirt,” Murphy said. “Because there’s no more dirt left. It’s all
concrete.”
Pert points out that the land was purchased for wildlife conservation, not recreation. Arguing that they should be able to ride in the
reserve because they have traditionally done so is like claiming they should be allowed to ride across a nearby golf course, or in the
backyards of neighboring homes, since those used to be open space as well, he said.
Instead, he said, there need to be other places open for mountain biking, or other ways of incorporating outdoor recreation into
plans for new construction. In addition, he said, developers who pay for mitigation may also have to fund ongoing enforcement of
the properties, along with education about their ecological value.

A tarantula walks across a trial in Carlsbad Highlands Ecological Reserve on Thursday April 11, 2019. (Photo by K.C. Alfred/San Diego Union-Tribune) K.C.
Alfred/San Diego Union-Tribune

Diane Nygard, president of Preserve Calavera, a local conservation group, said regulators and environmentalists have suggested
other places for bike trails, including Veterans Memorial Park in Carlsbad, and El Corazon, a stretch of city-owned property in
Oceanside. They also point out that mountain bikers are allowed to ride on city-owned property near Lake Calavera in Carlsbad.
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Stone said those sites aren’t sufficient, and called on state officials to reach a compromise plan on the Carlsbad Highlands
Ecological Reserve.
“They keep coming back and saying ,'Ed you have to find a compromise’” about bike trails in the reserve, Pert said. “I say, I can’t
make a compromise because it’s illegal.”

Trails and tribulations
If there’s one thing the two sides can agree on, it’s the determination of mountain bikers to build trails in their desired locations.
Stone argues that their persistence is fueled by efforts to ban them.
“The failure to designate a network of well-designed and easily accessible trails that avoid the most sensitive habitats on site have
led to the haphazard patchwork of trails found at (Carlsbad Highland Ecological Reserve) today,” the Mountain Biking Association
wrote in a statement.
Pert and other wildlife experts, however, doubt that legalizing bike trails would dampen riders’ industrious efforts to construct new
ones.
“From our experience, when mountain bikers are allowed on a trail, they just build new trails,” he said.
As Esconde patrolled the reserve Thursday morning, she noted the challenge of policing these remaining islands of natural land.
“It’s a draw, because it’s so beautiful that everyone wants to come here,” she said.
“Yeah, they’re loving it to death right now,” Penaflor, the reserve manager, said.
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Outdoor recreation is typically assumed to be compatible with biodiversity conservation and
is permitted in most protected areas worldwide. However, increasing numbers of studies are
discovering negative effects of recreation on animals. We conducted a systematic review of
the scientific literature and analyzed 274 articles on the effects of non-consumptive recreation on animals, across all geographic areas, taxonomic groups, and recreation activities.
We quantified trends in publication rates and outlets, identified knowledge gaps, and
assessed evidence for effects of recreation. Although publication rates are low and knowledge gaps remain, the evidence was clear with over 93% of reviewed articles documenting
at least one effect of recreation on animals, the majority of which (59%) were classified as
negative effects. Most articles focused on mammals (42% of articles) or birds (37%), locations in North America (37.7%) or Europe (26.6%), and individual-level responses (49%).
Meanwhile, studies of amphibians, reptiles, and fish, locations in South America, Asia, and
Africa, and responses at the population and community levels are lacking. Although
responses are likely to be species-specific in many cases, some taxonomic groups (e.g.,
raptors, shorebirds, ungulates, and corals) had greater evidence for an effect of recreation.
Counter to public perception, non-motorized activities had more evidence for a negative
effect of recreation than motorized activities, with effects observed 1.2 times more frequently. Snow-based activities had more evidence for an effect than other types of recreation, with effects observed 1.3 times more frequently. Protecting biodiversity from potentially
harmful effects of recreation is a primary concern for conservation planners and land managers who face increases in park visitation rates; accordingly, there is demand for sciencebased information to help solve these dilemmas.
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Introduction
Visitation to protected areas, ranging in scope from international ecotourism to local park visits, was recently estimated at 8 billion visits per year [1]. In the United States, the number of
participants in outdoor recreation increased by 7.5% and total visitor days increased by 32.5%
between 2000 and 2009 [2]. Driven in part by rapid growth in international tourism [3], recreation and ecotourism are also expanding in the developing world [4]; visits to protected areas
in Africa, Asia, and Latin America increased by 2.5 to 5% between 1992 and 2006 [5].
Recreation is commonly assumed to be compatible with biodiversity conservation, in contrast to more well-known threats such as population growth and development at protected
area edges [6,7] or subsistence use within reserves to help sustain local livelihoods [8]. Most
protected areas have a dual mandate to conserve biodiversity and improve human welfare
through resource use or outdoor recreation [8,9]. Accordingly, recreation is permitted in over
94% of International Union for Conservation of Nature (IUCN) protected areas globally (categories Ib-VI; [10,11]). In the United States and other developed nations, providing opportunities for outdoor recreation has historically been an important reason for the designation of
protected areas [12], whereas in the developing world, ecotourism has been embraced as a
potential win-win solution for poverty alleviation and conservation [8]. Furthermore, there
are numerous benefits of outdoor recreation for human health and communities. People with
access to natural areas have lower mortality rates [13], and outdoor play promotes mental and
physical health in children [14]. Recreation and ecotourism can also be a source of economic
revenue for protected areas and the communities around them [15,16], and can help garner
support for conservation [17].
Despite these benefits, there is growing recognition that outdoor recreation can have negative impacts on biological communities. Recreation is a leading factor in endangerment of
plant and animal species on United States federal lands [18], and is listed as a threat to 188 atrisk bird species globally [19]. Effects of recreation on animals include behavioral responses
such as increased flight and vigilance [20,21]; changes in spatial or temporal habitat use
[22,23]; declines in abundance, occupancy, or density [9,24,25]; physiological stress [26,27];
reduced reproductive success [28,29]; and altered species richness and community composition [30,31]. Many species respond similarly to human disturbance and predation risk, meaning that disturbance caused by recreation can force a trade-off between risk avoidance and
fitness-enhancing activities such as foraging or caring for young [32].
Although there is a growing body of empirical studies of the effects of recreation on animals, a recent global review of the scientific literature does not exist. Early reviews [33–36] provide valuable definitions and conceptual frameworks, but were not systematic and need
updating to reflect studies published in recent decades. In addition, contemporary reviews
have restricted their scope by location or habitat type [37–39], taxonomic group [40–45], or
recreation activity [46–48].
We conducted a global review of the published scientific literature to synthesize effects of
non-consumptive recreation across all animal taxa. Such a review adds to the evidence base
necessary to help bridge the gap between conservation science and practice [49]. To aid decision-makers faced with dilemmas about managing the demand for recreation while trying to
fulfill mandates to protect species, it is critical to understand the degree to which biodiversity
conservation and recreation are compatible, and under what circumstances. First, we examined trends in recreation research, including publication rates over time, geographic distribution, and study design. Second, we investigated which taxonomic groups were most
commonly studied, and which had more or less evidence for effects of recreation. Similarly, we
investigated which recreation activities and types of responses (e.g., behavioral, abundance, or
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survival) were most frequently measured, and what effects were observed. Finally, we examined management strategies proposed by the authors to avoid or mitigate these effects.

Methods
Search strategy
Because our objective was to locate studies of all animal species and all types of recreation, our
search protocol was designed to produce a broad list of articles. We did not include taxonomic
keywords since titles and abstracts often refer only to the study’s focal species. Instead, we limited the search to journals within four categories within the Institute for Scientific Information
Web of Science database (Thompson Reuters, New York, NY, USA) that were the most relevant to our goals: biodiversity conservation, ecology, zoology, and behavioral sciences. From
this list, we removed journals that were not published in English, or could not be reasonably
expected to publish articles on recreation and animals (n = 166 journals included in the final
list). We then searched the database with the Boolean search string: (ts = (touris⇤ OR recreat ⇤ )
AND so = (journal list)), where ts indicates topic keywords and so restricts the search to the list
of 166 journals described above. This search strategy has high sensitivity (the proportion of all
relevant information that the search locates) and low specificity (the proportion of search
results that are relevant), which helps reduce bias and increase repeatability [50]. To reduce
the effect of dissemination bias in our analysis, we included articles published in regional and
lesser-known journals as well as the most widely-read publications [51]. Since our search strategy made use of the journal category feature within Web of Science, we were not able to replicate the search in other databases. However, our strategy produced a more thorough and
comprehensive list of articles than if we had restricted our search with taxonomic keywords.

Screening and data extraction
Our keyword search (performed 30 January 2013 and again on 21 March 2016) resulted in a
comprehensive list of 2,306 articles. We first reviewed titles and abstracts and eliminated obviously irrelevant records (e.g., tourism management papers with no wildlife component; Fig 1).
We then reviewed the full text of the remaining 403 articles and assessed them against our
inclusion criteria, recording the reason for rejection if necessary [50]. We excluded consumptive activities, which we define following Duffus and Dearden [34] as activities that “purposefully remove or permanently affect wildlife” (e.g., hunting, fishing). We focused on nonconsumptive forms of recreation (e.g., hiking, skiing) because these activities are permitted
more widely throughout protected areas. However, studies examining consumptive activities
as a source of disturbance for non-target species (e.g., effects of fishing on waterbirds; [52])
were retained. We also rejected articles if they did not study one or more animal species (n =
2), did not test effects of non-consumptive recreation via a statistical test (n = 70), did not collect empirical field data (e.g., were review or simulation articles; n = 23), studied the effects of
recreation infrastructure independently of human activity (e.g., presence of ski lifts; n = 20), or
examined recreation as a vector for invasive species dispersal (n = 14). Experimental treatments designed to mimic recreational activities were included. The final list included 274 articles (S1 Appendix) with 2,048 distinct results.
Data collected from each article included publication information, geographic location
(country and continent), study design, taxonomic group(s), recreation activities, response
types and effects found, and management recommendations (Table 1). For articles that studied
multiple species, recreation activities, or response types, we treated each combination of variables as a separate “result,” rather than attempting to determine an overall effect for each article, which would ignore valuable findings from within each article. For example, Banks and
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Fig 1. PRISMA literature search flow diagram. The number of studies that were located, retained, and discarded are shown
at each stage of the literature review process.
doi:10.1371/journal.pone.0167259.g001

Bryant [24] examined the effects of hiking and dog-walking on bird abundance and richness,
so we recorded four combinations of “results” in our database. While results from the same
study often rely on the same animal populations, locations, and data collection efforts, we
examined each result separately since effects often differed. Because each article could be considered an experimental unit, we added a random effect for article in the analysis to control for
this potentially confounding factor (see “Statistical analysis”).
The “effect” variable (Table 1), which was the response variable for several of our research
questions, was a binary variable indicating whether the recreation effect documented by the
authors was statistically significant (as defined by the authors). We categorized all significant
effects as negative, positive, or unclear. Negative responses were consistent with the following
effects of recreational disturbance at the community, population, or individual (behavioral or
physiological) levels: decreased species richness or diversity; decreased survival, reproduction,
occurrence, or abundance; behaviors typically assumed to reflect negative responses to anthropogenic disturbance (e.g., decreased foraging or increased vigilance); and physiological condition typically assumed to reflect disturbance effects (e.g., decreased weight or increased stress).
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Table 1. List of variables collected from articles included in the review of the effects of non-consumptive recreation on animals.
Category

Variable

Publication

Author(s)

Description or list of categories

text

Title

text

Journal
Journal type

Geographic

categorical
numeric

Continent

categorical

Country

text
Agricultural, beach, desert, forest, freshwater, grassland, marine, polar, shoreline, urban, scrub/shrub,
tundra, wetland, other

categorical

Direct observation, experimental treatment, expert opinion, remote monitoring, permitted use, proxy

categorical

Experiment

Was it an experimental study?

yes/no

Control

Did the study include a control treatment? (e.g. a “no-recreation” site)

yes/no

Replication

Did the study replicate treatments, study sites, observation periods, etc?

yes/no

Effect*

Did the authors find a significant recreation impact?

yes/no

Effect direction*

Positive, negative, unclear

categorical

Multiple species

Were multiple species studied?

yes/no

Taxa group

Amphibian, bird, fish, invertebrate, mammal, reptile

categorical

Study design Measure of
recreation*

Taxonomic

text
Behavior, conservation, ecology, ecosystem/region-specific, general biology, taxa-specific, zoology/
wildlife, other

Publication year

Habitat type

Effect

Data type

Scientific name*

text

Common name*

text

Recreation

Activity*

Alpine skiing, beach use, biking, boating (non-motorized), camping, nordic ski/snowshoeing, dogwalking, equestrian, hiking/running, motorized (boat), motorized (land), motorized (snow), swimming/
diving, wildlife feeding, wildlife viewing (boat), wildlife viewing (land), other (aquatic), other (terrestrial)

categorical

Response

Type*

Abundance, behavioral, community (species richness, diversity, or composition), occurrence,
physiological, reproductive, survival, other

categorical

Cap visitation, improve infrastructure, rule change, staff training, spatial restrictions, temporal
restrictions, visitor education, none, other

categorical

Management Recommendations

* For articles that studied multiple species, recreation activities, or response variables, we treated each combination of variables as a separate “result,” and
recorded the information marked with an asterisk (*) for each result individually.
doi:10.1371/journal.pone.0167259.t001

Conversely, positive responses were in the opposite direction. We were unable to classify some
responses as positive or negative and labeled them “unclear.” Examples of unclear effects were
behavioral responses that did not have obvious fitness consequences (e.g., decreased vocalizing) and results with non-linear responses (e.g., highest reproductive success at an intermediate level of recreation). We note that positive responses do not necessarily imply beneficial
outcomes for biodiversity conservation; for example, an increase in species richness could be
attributable to an increase in non-native species.
We caution that a statistically significant effect of recreation does not necessarily provide
insight into the effect’s magnitude or biological significance. Authors may also include statistically significant results while omitting non-significant findings due to publication bias [53]. A
formal meta-analysis framework can help researchers summarize effect sizes and detect and
adjust for publication bias [54], but the study design must be similar across all studies
included, with comparable predictor and response variables [55]. This was not feasible given
the broad scope of our review, and accordingly, we do not make statistical comparisons
among groups. Ultimately, we believe our approach provides a meaningful representation of
the weight of evidence that currently exists.
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Publication trends and geographic distribution
We summarized the number of articles by publication year, journal type, country, continent,
and habitat type. Journals were classified into eight broad types using the journal title and
online aims and scope statement to identify the appropriate primary category. Articles were
also assigned to one or more habitat classes on the basis of authors’ descriptions (Table 1).

Study design
To examine how recreation studies have been designed and conducted, we recorded the proportion of articles that used an experimental design and included controls and replication. For
our purposes, any kind of an experimental treatment (e.g., experimental boat passes near a raptor nest; [56]) counted as an experimental design, and any treatment or site without recreation
counted as a control. We also examined the method used to measure recreation: direct observation (with human observers), experimental treatment (e.g., researchers simulating recreation
activities), expert opinion, remote monitoring (e.g., automatic counters), permitted use (e.g.,
whether a site was open to a specific recreational activity), or proxy variables (e.g., car counts).

Taxonomic groups
We examined differences in research focus and evidence for recreation effects among six
broad taxonomic groups: amphibians, birds, fish, invertebrates, mammals, and reptiles. We
divided groups with sufficient sample size ( 15 results on 3 different species) into narrower
taxonomic classifications (Classes for invertebrates and fish; Orders for birds, mammals, and
reptiles; amphibians were omitted due to small sample size). We then subdivided Classes or
Orders with sufficient sample sizes ( 15 results on 3 different species) once again into
Orders or Families. We also grouped species by their IUCN status [57].

Recreation activities
We grouped recreation activities into 18 types (Table 1) and created broader categories for
more general comparisons: winter terrestrial (snow and ice-based activities such as skiing and
snowmobiling), summer terrestrial (land activities not requiring snow or ice), and aquatic
activities. We also compared motorized and non-motorized activities.

Response types
We categorized animal responses into eight types: community (species richness, diversity, or
composition metrics), survival, reproduction, abundance, occurrence, behavior, and physiological measures, as well as “other” responses (e.g., sex ratio). For more general comparisons,
we also grouped the response types hierarchically into community-, population- (survival,
reproduction, abundance, and occurrence), and individual-level (behavior and physiological)
responses.

Management recommendations
To qualify the management recommendations noted in the articles and provide a useful synthesis for land managers, we categorized recommended management actions as follows: spatial
restrictions, capping visitation, increasing visitor education, temporal restrictions, improving
infrastructure, adding or changing rules, enforcement of existing rules, staff training, or
“other” (Table 2). Calls for additional research, although common in the literature, were not
considered to be management recommendations.
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Table 2. General management recommendations suggested by authors of articles included in the review.
Recommendation

Examples

Frequency
(%)*

Spatial restrictions

Designate a trail-free area within protected area; establish minimum approach distances to animals

32.1

Visitor education

Educate SCUBA divers about the impacts of human contact on coral; instruct visitors about effects of noise on
sensitive species

15.0

Cap visitation

Limit the number of visitors that can enter the area per day

14.2

Temporal restrictions

Limit recreational access during the breeding season

13.1

Rule change

Restrict boat speed in sensitive areas; prohibit wildlife feeding

9.9

Physical
improvements

Restore habitat; install fencing around sensitive areas

9.5

Other

Species translocations; increased use of private land for conservation

8.8

Enforcement

Enforce leash laws; keep people on trails

6.9

Staff training

Train staff to recognize signs of animal disturbance

2.2

No recommendations

40.5

* Percentages do not sum to 100 because some articles made more than one management recommendation.
doi:10.1371/journal.pone.0167259.t002

Statistical analysis
We used linear regression to assess trends in the total number of articles over time as well as
the proportion of included articles out of the total publication volume in the selected journals.
To assess gaps in the literature, we used chi-square goodness of fit tests to determine if the distribution of articles differed significantly from an expected distribution. For journal type, the
expected distribution was the proportion of journals in the journal set that belonged to each
type. For geographic distribution, we compared the distribution of articles by continent to the
total land area and human population density of each continent. For IUCN status and taxonomic groups, the expected distribution was the number of known species in each group,
starting with the broadest groups and progressing down to Family when possible [57]. We did
not use chi-square tests if articles were counted under more than one category (e.g., articles
examining multiple types of recreation, such as hiking, biking, and equestrian) since this violates the assumption of independence.
We estimated the amount of evidence for a recreation impact as the overall percentage of
results that found a statistically significant effect of recreation. These percentages were estimated for results summarized by taxonomic groups, recreation activities, and response types.
Because most articles included multiple results, the percentages (± SE) we report are leastsquares means and standard errors obtained from models that included article as a random
effect. We used generalized linear mixed models (GLMMs) with a logit link function to estimate the frequency of overall effects among taxonomic groups, recreation activities, and
response types, and we used proportional odds models [58] to estimate the proportion of overall effects that were negative, positive, or unclear. All statistical analyses were conducted in R
using packages lme4, ordinal, and lsmeans [59–62].

Results
Publication trends and geographic distribution
The earliest articles discovered by our search were published in 1981, and the peak year was
2008 with 23 articles. The number of articles published per year that met our criteria increased
23.5% on average per year from 1981 to 2015 (β = 0.66, 95% CI = (0.53, 0.80), p < 0.0001).
This increase was not solely a result of increasing publication volume; the proportion of
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Fig 2. Published articles on the effects of non-consumptive recreation on animals by publication
year. The numbers of articles are shown as raw numbers (shaded bars) and as percentages of the overall
publication volume in the journal set used in this review (trendline; a second order polynomial function).
doi:10.1371/journal.pone.0167259.g002

included articles out of the total articles published in the journal set increased by 8.8% on average per year (β = 0.000043, 95% CI = (0.000033, 0.000053), p < 0.0001; Fig 2). The distributions of the journal set into journal types (e.g., conservation, wildlife) and individual articles
into journal types were significantly different (χ2 = 632.4, df = 7, p < 0.0001). Most of the
included articles were published in conservation (38.7%) and wildlife (19.7%) journals, followed by ecology (13.5%), taxa-specific (13.1%), ecosystem or region-specific (9.9%), and
behavior journals (3.3%); very few articles were published in general biology (0.7%) or other
(0.7%) journal categories.
Geographically, studies of recreation on animals were conducted mostly in North America
(37.7%), Europe (26.6%), and Oceania (13.1%), and relatively few in South America (9.1%),
Asia (5.5%), Africa (5.1%), and Antarctica (2.9%; Fig 3A). This distribution among continents
was not proportional to the land area (χ2 = 366.3, df = 6, p < 0.0001) nor human population
density (χ2 > 500, df = 6, p < 0.0001) of the continents. The United States accounted for 27.0%
of the articles, followed by Australia (7.7%), Spain (5.8%), New Zealand (5.5%), the United
Kingdom (4.7%), Argentina (4.4%), and Canada (4.4%). Most studies were conducted in forest
(35.4%), marine (23.4%), grassland (15.7%), and shoreline (13.9%) habitats (Fig 3B). The least
well-studied habitat types were polar (2.9%), and desert (1.5%), as well as human-modified
habitats (agricultural and urban, representing 10.2% of articles combined).

Study design
Less than one-third (30.3%) of the articles contained an experimental component, and 60.9%
of articles contained controls. Most (85.4%) articles had replication of study sites, treatments,
or groups. Direct observation was the most common method for measuring recreation (38.1%
of results), followed by proxy variables (19.9%), expert opinion (19.6%), and experimental
treatment (18.0%). Permitted use as a measure of recreation was less common (12.5%), as was
remote monitoring (6.7%).
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Fig 3. Distribution of published articles on the effects of non-consumptive recreation on animal species. Panel (a)
shows the countries where studies were conducted, and panel b) shows the distribution of studies into major habitat type
(s). Since some studies involved multiple habitat types, the sum (424) is greater than the total number of articles (274).
Numbers at the end of bars represent the total number of articles in each category.
doi:10.1371/journal.pone.0167259.g003

Taxonomic groups
Research effort in our sample of articles was not proportional to the number of species within
all taxonomic groups at the broadest level (χ2 = 377.3, df = 5, p < 0.0001), nor to the number
of species in bird (χ2 = 988.7, df = 5, p < 0.0001) and mammal (χ2 = 290.3, df = 3, p < 0.0001)
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Orders or invertebrate Classes (χ2 = 98.1, df = 2, p < 0.0001; Fig 4). Mammals (41.6%) and
birds (36.9% of articles) were the focus of the majority of recreation studies, followed by invertebrates (12.4%), reptiles (5.5%), fish (5.1%), and amphibians (0.7%). Studies of a single species
were more common (69.0%) than those that examined at least two species. Research on mammals focused mainly on ungulates (28.9%), carnivores (26.3% of articles), cetaceans (21.9%),
and primates (12.3%). Among birds, the most commonly researched Orders were Passeriformes (passerine birds; 24.8% of articles), Charadriiformes (wading birds and gulls; 23.8%),
Sphenisciformes (penguins; 13.9%), and Accipitriformes (hawks, eagles, vultures; 9.9%). Many
of the invertebrate studies (35.2%) focused on the effects of snorkeling or SCUBA diving on
corals, followed by studies on arachnids, bivalves, and insects (each 14.7%). The most commonly studied fish Class was Actinopterygii (ray-finned fish; 57.1%), followed by Chondrichthyes (sharks, stingrays; 42.9%). Research on reptiles focused on Orders Squamata
(lizards, snakes; 78.6%) and Testudines (turtles; 21.4%).
We identified the IUCN status of the species for 68.7% of results, representing 305 unique
species; the remaining results examined multiple species or species not evaluated by the IUCN.
The distribution of these results into IUCN status categories was not proportional to the distribution of all animal species into these categories (χ2 = 108.3, df = 5, p < 0.0001), with many
more species than expected in the least concern category (80.7%), slightly more than expected
in the near threatened (6.9%), and fewer than expected in the data deficient (1.6%), vulnerable
(6.5%), endangered (3.6%), and critically endangered (0.1%) categories. Endangered species
that were studied included three mammals (black howler monkey Alouatta pigra, Hector’s dolphin Cephalorhynchus hectori, and the Barbary macaque Macaca sylvanus), three fish (dusky
grouper Epinephelus marginatus, Nassau grouper Epinephelus striatus, and the brownstriped
gaunt Anisotremus moricandi), two birds (Egyptian vulture Neophron percnopterus and the yellow-eyed penguin Megatypes antipodes), two reptiles (wood turtle Glyptemys insculpta and Lilford’s wall lizard Podarcis lilfordi), and the boulder star coral Montastraea annularis. The only
critically endangered animals were the Western lowland gorilla Gorilla gorilla gorilla and the
Mexican howler monkey Alouatta palliata mexicana.
Of the 274 articles analyzed, 93.1% documented at least one effect of recreation on animal
populations, individuals, or communities. Negative effects of recreation were the most frequent (59.4%), followed by unclear (25.9%) and positive (14.7%) effects. Most (83.6%) of the
unclear effects were behavioral responses.
Taxonomic groups with the most negative effects were amphibians (68.4 ± 20.2% of
results), reptiles (56.3 ± 9.2%), and invertebrates (51.0 ± 5.1%), while mammals (5.3 ± 1.9%)
and birds (4.3 ± 2.0%) had the most positive effects (Fig 4). Among bird Orders, evidence for
overall and negative effects was greatest in Accipitriformes (e.g., eagles, hawks; 70.7 ± 10.7 and
47.7 ± 24.4%; Fig 4). Positive effects were greatest in Anseriformes (e.g., ducks, swans;
10.4 ± 22.6%) and Passeriformes (passerine birds; 6.9 ± 7.7%). Evidence of negative effects
among Charadriiformes Families was greatest in Charadriidae (e.g., plovers, lapwings;
58.2 ± 18.6%). Among Passeriformes Families, Corvidae (e.g., crows, choughs) had the most
positive effects (56.0 ± 4.9%). Among mammal Orders, Artiodactyla (even-toed ungulates)
had the most negative effects (48.5 ± 8.0%) and Rodentia (rodents) had the most positive
effects (14.4 ± 12.3%). At the family level, Bovidae (e.g., bison, bighorn sheep) had by far the
most overall effects (93.8 ± 19.3%) and Delphinidae (dolphins) was also high (70.8 ± 6.8%).
Several invertebrate Classes had considerable negative effects, including Anthozoa (corals;
56.6 ± 4.2%), Gastropoda (e.g., snails, slugs; 55.5 ± 6.7%), and “other” (e.g., insects, crabs;
51.4% ± 6.0%). Finally, the “other” grouping of fish Classes (e.g., sharks, stingrays) had more
evidence for an overall and positive effect (64.9 ± 8.7% overall and 25.8 ± 15.7% positive) than
Actinopterygii (ray-finned fish; 34.8 ± 8.5% overall and 5.4 ± 9.2% positive). Of the reptile
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Fig 4. Evidence for an effect of recreation by taxonomic group. Evidence is measured as the proportion of results that were
statistically significant. For articles that studied multiple recreation activities, species, or response variables, each combination of
variables was treated as a separate result. Common names are examples of species occurring in the included articles. We
present taxonomic groups that have at least 15 results and 5 species represented; the remaining taxa are included in “other”
categories for comparative purposes. Numbers following bars show the number of results, number of articles, and count of
unique species. Articles that studied functional groups or communities rather than individual species (e.g., insectivorous birds)
were added to the relevant “other” category and were not counted as species. Error bars show standard error for the sum of all
effects.
doi:10.1371/journal.pone.0167259.g004

orders, Order Testudines (turtles) had more overall effects (75.0 ± 12.5%) effects than Order
Squamata (lizards, iguanas; 52.3 ± 7.5). For both Orders, all of the effects were negative. Low
sample sizes precluded comparisons among amphibian taxa.

Recreation activities
The articles in our sample examined a wide variety of recreation activities (Fig 5A). Summer
terrestrial activities were the most common, studied by 66.7% of articles, followed by aquatic
(27.8%) and winter terrestrial (5.6%). Motorized forms of recreation, including off-highway
vehicles, snowmobiles, and motorized boats, were examined in 26.3% of articles. Hiking was
studied much more often than any other recreation activity (27.5% of articles). Wildlife viewing was also relatively frequently studied, with 10.3% of articles studying land-based and 6.6%
studying boat-based wildlife viewing.
Winter terrestrial activities had the most evidence of overall (77.3 ± 7.8% of results; Fig 5B)
and negative (64.4 ± 10.1%) effects, compared to 58.5 ± 2.7% (overall) and 39.6 ± 4.6% (negative) for other terrestrial and 57.0 ± 3.8% (overall) and 33.4 ± 7.1% (negative) for aquatic activities. Although motorized and non-motorized activities had similar evidence for overall effects
(57.0 ± 5.1% and 58.4 ± 2.5%), non-motorized had greater negative effects (40.3 ± 4.0% versus
34.0 ± 8.6%). Activities with the most evidence of overall effects included each of the snow
activities (cross-country ski/snowshoeing: 81.0 ± 8.6%, motorized–snow: 77.8 ± 13.9%, alpine
skiing: 71.0 ± 8.2%), as well as boat-based wildlife viewing (65.4 ± 5.4%) and beach use
(64.8 ± 8.2%; Fig 5B).

Response types
Response types were not studied evenly; behavioral (45.5% of articles) and abundance (24.1%)
responses to recreation were the most common (Fig 6A). Only 9.3% of articles measured community metrics (species richness, diversity, or composition) and 1.9% measured survival.
Omitting survival responses due to small sample size, community responses had the most
overall effects (64.6 ± 6.6% of results), followed by behavioral (63.5 ± 2.8%) and physiological
(62.5 ± 4.9%) responses; reproductive responses (36.7 ± 6.3%) had the fewest overall effects
(Fig 6B). Physiological (52.7 ± 4.8%) and occurrence (51.3 ± 4.6%) responses had the most
negative effects, while behavioral responses had the most positive effects (9.8 ± 2.5%).

Management recommendations
More than one-third (40.5%) of the included articles did not provide management recommendations (Table 2). Of those that did include recommendations, the most common types were
spatial restrictions (32.1%), visitor education (15.0%), and limiting visitation (14.2%), Enforcement of existing rules (6.9%) and staff training (2.2%) were the least frequently suggested management categories.
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Fig 5. Recreation activities in the articles included in this review. Panel (a) shows the percent of articles that included each
recreation activity (numbers of articles follow the bars), and panel (b) shows the percent of results in which a statistically
significant effect of recreation on an animal species was observed (number of results follow the bars). Total percentages are
divided into negative, positive, and unclear effects of recreation. Error bars show standard error for the sum of all effects.
doi:10.1371/journal.pone.0167259.g005

Discussion
Although published research on recreation effects on animals increased by an order of magnitude from 1981 to 2015, the percentage of the literature devoted to the subject remains small
(0.16% of publication volume of the target journals in the peak year), and many gaps in knowledge remain. The literature is geographically biased in favor of North America and Europe,
and taxonomically biased toward birds and mammals. Over 93% of reviewed articles documented at least one effect of recreation, and as expected, the majority of these effects were negative. Non-motorized and winter terrestrial activities had notable evidence for negative effects.
Additionally, some of the least studied taxonomic groups (reptiles, amphibians, and invertebrates) had the greatest evidence for negative effects of recreation.
Though the amount of literature on this topic has increased in recent decades, it may not be
reaching a broad audience even among conservation scientists and wildlife ecologists. Over
20% of articles were published in journals specific to a taxonomic group, geographic region, or
ecosystem, whereas few were published in the broadest journals. Since the broadest journals
are also among the highest-impact publications (e.g., Science, Nature), this could also indicate
that the topic of recreation impacts on animals is not viewed as important within the peerreviewed literature.
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Fig 6. Types of animal responses to recreation in the articles included in this review. Response types have been categorized
into community-, population-, and individual-level responses. Panel a) shows the percent of articles in which each response type is
tested (numbers of articles follow the bars). Panel b) shows the percent of results in which a statistically significant effect of recreation
on an animal species was observed (number of results follow the bars). Total percentages are divided into negative, positive, and
unclear effects of recreation. Error bars show standard error for the sum of all effects.
doi:10.1371/journal.pone.0167259.g006

The articles had a strong geographic bias toward North America and Europe. This reflects
global patterns in visitation to protected areas since over 80% of visits occur in these two continents [1]. A surprising number of studies were conducted in Antarctica, as a result of a growing ecotourism industry that often includes visits to penguin colonies [63]. As South America,
Africa, and Asia contain most of the world’s biodiversity hotspots [64] as well as popular ecotourism destinations including Brazil, South Africa, Thailand, and Indonesia [65], we see an
immediate need for studies of recreation effects in these areas. The few studies conducted in
tundra, polar, and desert habitat types is likely a result of low rates of recreation and tourism
occurring in these areas. However, our findings and those of Sato et al. [39] about the impacts
of alpine activities indicate that it is an important area for future study.
Further, the distribution of articles among broad taxonomic groups was skewed in favor of
mammals and birds, a trend consistent with conservation science as a whole [66]. However,
these are large, diverse groups that still warrant more research; for example, passerine birds
were the most frequently studied avian Order in our set of articles, but the 73 species examined
therein comprise ~1% of the 5,000+ species in the Order. There is also an urgent need to
understand more about the potential effects of recreation on invertebrates, fish, reptiles, and
amphibians. We found only two articles on amphibians, but their known sensitivity to human
disturbance [67] highlights the need to understand whether and how recreation affects them.
Current research on recreation effects on animals does not include many species of urgent
conservation concern; only about 10% of species studied are globally threatened (IUCN status
of critically endangered, endangered, or vulnerable). Recreation may not be the primary reason for their endangerment, but it is a threat worth understanding because the disturbance
may take place in the very protected areas designated to conserve these species. Finally, relatively few articles (31.0%) examined more than one species, and studies of species from
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multiple trophic levels were especially rare (3.6%). More research is needed on communitylevel effects of recreation, including potential cascading effects [68].
Examination of the study designs of the included articles revealed some notable trends. A
fairly high percentage (30%) of articles included an experimental component; most of these
were recreation treatments applied in order to compare behavioral responses. Over 80% of
results examined recreation as a categorical variable, typically with three or fewer levels (e.g.,
low vs. high recreation activity). Though a categorical approach is simpler to implement and
analyze, it limits the ability of researchers to evaluate how responses may change with different
recreation intensities. It has proven difficult to develop hypothesized response curves representing how animals respond to increasing levels of recreational use due to the diversity of
responses [69]. Future research should measure recreation across intensity gradients to help
verify the existence of thresholds and the shape of these relationships.
Most (59%) of the effects of recreation on animals documented in the reviewed articles
were negative effects. This was particularly true for reptiles, amphibians, and invertebrates,
although sample sizes were low. Among invertebrate Classes, Anthozoa (corals) frequently had
physical damage or reduced abundance in areas frequented by recreational divers [70,71].
Though the rate of negative effects was generally lower for birds, mammals, and fish, some
lower taxonomic groups had more evidence for negative effects of recreation. For example,
Order Accipitriformes (e.g., eagles, hawks) had more evidence for negative effects compared
to other bird Orders, consistent with a prior meta-analysis of human disturbance on nesting
birds of prey [41]. Family Charadriidae (e.g., plovers, lapwings) also had considerable evidence
for negative effects of recreation, which parallels a recent study that found that species from
this Order (Charadriiformes) were more frequently threatened by tourism than other bird
Orders [19]. Of the mammals, Order Artiodactyla (e.g., deer, bison) had substantial evidence
for negative effects, mostly consisting of behavioral responses to recreation activity. Many
researchers have investigated factors that influence ungulate flight responses, including speed
of approach, animal and human group size, and habitat type [43,45]. For fish, several studies
found negative physiological effects of wildlife viewing on Class Chondrichthyes (e.g., sharks,
stingrays; [72,73]), and negative effects of diving on fish communities [70].
Evidence for positive effects of recreational activity was much less common. Birds, particularly corvids, had more evidence for positive effects compared to most other broad taxonomic
groups. Many corvids are urban adaptors [74], and several studies found that they quickly
habituate to human disturbance, allowing them to tolerate or even thrive in the presence of
recreationists [75,76], sometimes at the expense of other species [77]. Mammals also had a relatively high rate of positive effects. Of the mammal Orders, rodents had the most evidence for
positive effects; all but one of these effects were behavioral and most resulted from habituation
(e.g., reduced flight responses in areas with higher levels of recreation; [78,79]. Habituation to
recreation was discussed in many (39.4%) of the included articles and typically resulted in positive responses in our coding system (e.g., reduced flight initiation distances in habituated animals), but whether habituation is a beneficial outcome for animals (e.g., by reducing costly
behavioral responses to humans) is unclear and warrants further study [80,81].
We found that non-motorized activities had more evidence for negative effects than motorized activities. Motorized activities are often expected to be more harmful to animals because
of vehicle speed and noise [43], but our results suggest the opposite across a wide range of
study locations and taxa. A few articles directly compared motorized and non-motorized activities; four mammals (guanaco Lama guanicoe, wolverine Gulo gulo, coyote Canis latrans, and
bobcat Lynx rufus) showed behavioral or occurrence responses to non-motorized but not to
motorized recreation [22,82,83], whereas the reverse was found for Hector’s dolphin (Cephalorhynchus hectori) behavior [84] and ghost crab (Ocypode quadrata) abundance [85].
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However, motorized activities often cover larger spatial extents than non-motorized activities,
and since most studies did not compare effects across multiple spatial scales, it is possible that
their impact has been underestimated. Additionally, motorized vehicles can also cause other
types of harm not explored here, such as soil loss and vegetation disturbance [86]. A metaanalysis designed to explicitly compare the magnitude of effects of motorized and non-motorized recreation would be a valuable contribution to the literature.
Our results also suggest that winter terrestrial activities have greater evidence for effects on
animals than summer terrestrial or aquatic activities, though the number of articles was small.
A recent review of winter recreation effects on animals [39] supports this conclusion, finding
that over half of the reviewed articles reported overall detrimental effects, particularly on birds
and on species richness and diversity. There are several possible explanations for this result.
Movement away from recreationists may be more energetically costly in snowy conditions
[87]. For many species, food availability and quality is lower during winter [82,88], limiting
their ability to relocate to avoid areas with human activity. There could also be habitat effects
since vegetation in alpine and sub-alpine environments regenerates slowly, so habitat degradation caused by winter recreation could be more severe than that caused by other recreational
activities in more temperate climates [39,89].
Overall, authors observed individual-level (behavioral and physiological) and communitylevel effects more frequently than most population-level (occurrence, abundance, and reproduction) effects. Though rarely measured, negative effects of recreation on survival–a particularly important response to understand for conservation purposes–were observed 1.4 times
more frequently than the next highest response types (physiology and occurrence). Behavioral
metrics, which were studied far more often than other types of responses, may be popular
because they can be simpler to measure and have been proposed as a proxy for demographic
parameters [90]. Nonetheless, behavioral metrics may not reflect the true population consequences of anthropogenic disturbance [91]. Study duration can also influence conclusions;
one long-term study found that low-level recreation had an effect on dolphin habitat use that
was not observed in a short-term behavioral study [81,92], while another found that shortterm behavioral responses did not result in changes in the distribution or relative abundance
of waterbirds [93].
Though most articles documented recreation effects, few presented specific, practical steps
to minimize impacts. About 40% of the articles did not describe any management or mitigation actions, and many more contained only vague suggestions. We see a strong need for
empirical tests of the effectiveness of management actions, which were rare. Encouraging
examples of successful mitigation actions do exist, such as educating divers about avoiding
damage to coral reefs [94], using volunteers to deter harassment of fur seals [95], and installing
fences to establish disturbance-free areas [96,97]. This type of practical evaluation of management strategies is critical in assessing the ability of protected areas to meet demands for both
recreational opportunities and the conservation of biodiversity. Interviewing practitioners
would be a useful direction for future research in order to assess the type and extent of management strategies currently being employed. Even where management recommendations are
provided in the scientific literature, it is unclear to what extent they are received by protected
area managers [98]; a search of unpublished reports and other communications on the subject
would help inform how well conservation scientists are reaching decision-makers.
The effects of recreation on animals is still a relatively unknown and low-profile topic in the
conservation science literature, despite growing evidence that detrimental impacts can occur
from a wide variety of recreational activities. Further, biophysical disturbances associated with
recreation and tourism–including habitat conversion for roads and resorts, pollution from
vehicles, and the spread of invasive species–are likely to have additional effects [19], increasing
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the overall impact of the recreation and tourism industry. Recreation effects may also act synergistically with other threats to biodiversity such as urbanization and land-use change [18],
which may result in increased access for recreation. This is a troubling problem for managers
and conservation practitioners, since recreation is an integral part of protected areas worldwide [12]. Finding an appropriate balance between biodiversity conservation and outdoor
recreation is complicated, especially since impacts vary among species and recreation activities. We must start by simply acknowledging that these uses are not necessarily compatible for
all species, in all locations. This will make it easier to justify additional research on this topic,
establish restrictions on recreation, and encourage changes in the behavior of recreationists,
leading to improved conservation outcomes.
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From:
Sent:
To:

Nancy Dunn
Saturday, October 12, 2019 2:21 PM
FGC

I was glad to see there may be changes in some of our laws regarding hunting. Waterfowl in particular some migratory
have become extinct in our area of Massachusetts and I miss seeing them. We need much less hunting permissioned
than is realized. I dont believe it was the intention of the Creator to have duck pheasant quail and other species on the
dog and car food cans and most dogs and cats will back that up by not eating it if they have a choice to not injest blood.
Our Creator assighned them a life not shortened by us. We dont have the right to end them.
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