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Board of Fisheries, Boards Support Section
Alaska Department of Fish and Game

P.0O. Box 115526

Juneau, AK 99811-5526
dfg.bof.comments@alaska.gov

Board of Directors

RE: Support ACR #2 — Allow importation of live oysters from the Pacific Coast of Mark Scheer  President

North America for research purposes (5 AAC 41.070) Processor, At-Large
Premium Aquatics

October 6, 2021

Tommy Sheridan — Vice President
Service Sector, At-large

Dear Alaska Board of Fisheries (BOF) Members, Sheridan Consulting

Trevor Sande - Treasurer
| am writing on behalf of the Alaska Fisheries Development Foundation (AFDF) to Harvester, Region |

support the Agenda Change Request (ACR) #2, submitted by the Alaska Marble Seafoods
Department of Fish and Game (ADFG), which will allow importation of live oysters  chris Mierzejek - Secretary
from the Pacific Coast of North America for research purposes (5 AAC 41.070). Processor, At-large

Aleutian Pribilof Island Community
Development Assoc.

Formed in 1978, AFDF is dedicated to identifying opportunities common to the
Alaska seafood industry and developing efficient, sustainable outcomes that Matt Alward

. . . . Harvester, Region Il
provide benefits to the economy, environment and communities. In 2014, AFDF Alward Fisheries
spearheaded the Alaska Mariculture Initiative with the intention of accelerating
the development of mariculture (growing seaweed or shellfish in Alaska). As a ﬁ:v‘;’:t:r_ E:‘t‘i’r:;"s Director
result, Governor Walker created the Alaska Mariculture Task Force (MTF) by Founding Member of AEDE
Administrative Order #280 and #297. | served on the MTF from 2016-2021. In )
2018, the MTF completed the Alaska Mariculture Development Plan (Plan), HMa"::egt”e s:chegion N
followed by a more refined Five-Year Action Plan with a goal of growing a $100 American Seafoods Company
million per year mariculture industry in 20 years. The MTF produced a Final Report Jim Denning
to Governor Dunleavy prior to its sunset date on June 30, 2021. The MTF has Service Sector, At-large
previously supported the change that ACR #2 will accomplish and requested Aquastar
ADFG to consider submitting it to the BOF (see page 13).

Tom Enlow

Processor, At-large
In the strategic plan to develop mariculture, dozens of research priorities were UniSea
outlined as necessary actions to support growth of the mariculture industry, Buck Laukitis

including oyster research. NOAA Fisheries and other researchers are interested in  Harvester, Region Ii
conducting oyster research, however, the current regulations (5 AAC 41.070) Magic Fish Company
prohibit importation of live oysters for research purposes, although live oysters can  giefanie Moreland
be imported for commercial grow-out. It seems to be a simple regulatory oversight Processor, At-large
which can be corrected by ACR #2. Trident Seafoods
Richard Riggs

AFDF appreciates ADFG’s actions to improve regulations which would allow oyster  Processor, At-large
research in Alaska and support ACR #2 for these purposes. Silver Bay Seafoods

Keith Singleton

Sincerely, Harvester, At-large
Alaskan Leader Seafoods

John Sund
Service Sector, At-large

Julie Decker, Executive Director, AFDF
Stellar North LLC

Cc: Sam Rabung, Director, Commercial Fisheries, ADFG

Alaska Fisheries Development Foundation
P.O. Box 2223, Wrangell, AK 99929 - Ph: 907-276-7315
www.afdf.org


www.afdf.org

PO Box 1758

Homer, AK 99603 907-401-1372
info@alaskashellfish.org

www.alaskashellfish.org

October 6, 2021

Board of Fisheries, Boards Support Section
Alaska Department of Fish and Game

PO Box 115526

Juneau, Alaska 99801

RE: Support for ACR#2 - Allow importation of live oysters from the Pacific Coast of North
America for research purposes (5 AAC 41.070)

Dear Alaska Board of Fish Members,

The Alaska Shellfish Growers Association (ASGA) supports this change to regulation (ACR #2).

We see no downside to this change, only potential positives for our industry. UAS/UAF and
NOAA, and possibly others, would be able to perform valuable research on oysters and oyster
propagation in their lab facilities.

Thank you for approving this change.

Sincerely,

Eric Wyatt, President
Alaska Shellfish Growers Association

PC002
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Submitted PC003
dy Craig lof1l
Submitted O
10/6/2021 1:40:19 PM
ffiliatio

Pho e
Email

ddress
707 Railroad Avenue

Cordova, Alaska 99574

Please approve CR2 to allow for taki g up t e issue of import, transport, a d possession of oysters for researc purposes, w ic is
currentl illegal. O sters are commerciall farmedi laska butitis difficult to develop best practices w en oysters can ot be grow for
researc purposes. Our growi g mariculture i dustr eedst is ousekeepi g measure approved.



PC004

Submitted
uomitte 10f1

e a Al
Submitted O

10/5/2021 5:35:28 AM
Affiliatio

Pho e
Email

Address ]
3860 Caroline Street

Juneau, Alaska 99801

Irecommend thatthe oard of Fisheries take o action on development of regulations to expand mariculture i Alaska. The oard has ot
been provided i formation on the ecological impacts thati troduci g plants or shellfish will have on the mari e environment. The 169 page
“Fi al Reportto Gover or Du leav ” (Produced by the Alaska Mariculture Task Force, May 2021) makes o mention of the factors that
limit plant and animal abu dances. The report suggests, like past Comprehensive Salmon (enhancement) Plan reports suggest, that biotic
abu dance is limited by recruits when space and food is always the limiti g factor. The report is silent on the fact that there is ot a huge
open ichei Alaskanwaters justwaiti gto ourish ou g plants and shellfish to marketable sizes. These iches are already filled with

atural/wild flora and fau a competi g and cooperati g for their opportu it to grow and survive to reproduce. For maricultured biota to
survive, atural/wild biota must die. The environment's carr i g capacit is sustai ed bythe rec cli g of utrients from dead and decayi g
biota. Deaths sustai life ot births. When tons of maricultured plants and shellfish are harvested their tons of mari e-derived utrients are
effectivel removed from the utrient c cle. This puts mariculture efforts i violation of the “sustai ed ield pri cipal’ for atural/wild
resources thatis mandated i Article Il of Alaska’s Constitution. We should evertr to do somethi gi ature, different from ature, and
thi kit will be better than ature.
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Affili tio
U iversit of Alask

Pho e
Em il

Address
17101 Pt. Len Loop Rd.
Ju eau, Alask 99801

lam submitti g comments i support of Agenda Ch ge Request (ACR #2) to allow importation of oysters for research purposes. This
ch geis eeded to allow oysters to be imported, tr sported, or possessed for aquaculture purposes, i cludi g research, u der terms of
permitissued by the department.

The current regulation has hampered oyster research  d the shellfishi dustr i the state, This regulation would allow U iversit of Alask
d other researchers statewide to conduct laborator  d field research ctivities with o sters.

Research has been critical to growth of the shellfishi dustr i other states. For example i Washi gton state, research has helped to
grow vibr ti dustr of about 250 shellfish companies that support 3,000 jobs  d contribute hu dreds of millions of dollars to the
econom . This one small regulator ch ge will help Alaska's shellfishi dustr , currentl valued arou d one million dollars, to get onto
levelpl i gfield. rowi g shellfishlike oysters is sustai able,s fe, dc supportAlask commu ities d local economies.
Researchis eeded to support growthi Alaska's shellfishi dustr  dto achieve the goal set by the Alask  over or's Mariculture Task
Force to grow $100 millioni dustr i 20 ears. Theirfi_alreport(M 2021)outli esresearch eeds d priorities thatc onl be
achieved withthisch gei regulation.
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rtne Kelp Compan lofl
Submitted On
10/6/2021 3:53:11 PM
ffili tion

Please pprove CR2to llow for taking up the issue of import, transport, nd possession of o sters for research purposes, which is
currentl illegal. O sters re commerciall f rmedin lask butitis difficult to develop best pr ctices when o sters cannot be grown for
research purposes. Our growing mariculture industr needs this housekeeping measure approved.
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Submitted On
10/6/2021 12:01:34 PM
Affili ti n
N tive Village of E ak

Please pprove AC2t all wfort king up the issue fimport, transport, and possessin f stersf rresearch purposes, whichis
currentl illegal. O sters re c mmerciall f rmedinAlask butitis difficultt devel p bestpr ctices when sters cann tbe gr wnf r
research purposes. Our growing mariculture industr needs this h usekeeping measure approved.
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Afili tion

Please pprove ACR2to llow ortaking up the issue o import, transport, nd possessiono o sters or research purposes, which is
currentl illegal. O sters re commerciall rmedinAlask butitis di icultto develop best pr ctices when o sters cannot be grown or
research purposes. Our growing mariculture industr needs this housekeeping measure approved.
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eissa Good lof1l
Submitted On
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Affiiation

Phone
Emai

Address
118 Trident Way
Kodiak, A aska 99615

I am submitting t is comment in support of Agenda C ange Request 2 (ACR 2) to alow for ive oysters to be imported, transported, and
possessed from t e Pacific Coast of Nort America to A aska fort e purpose of conducting researc . (5 AAC 41.070).

Current regu ation alows for t e importation of ive oysters for commercial purposes, but not for conducting researc . T is reguation as
beenidentified byt e maricuture industr in A aska, incudingt e governor's Maricuture Task Force and the industr ed Aaska S e fis
Growers Association, and by A aska Sea Grant as a barriertot e growt oft e s elfis farming industr and to developing an A aska
specific oyster broodstock. Aquatic farming of s elfis and seaweeds as beens own to be a safe and sustainable way to support
coastal economies and ocal communities. Researc faciities in A aska are ready to conduct work t at as been identified as essential by
t eindustr , etare unable to do so egal .

A aska Sea Grant (ASG) is one of 34 Sea Grant programs nationwide int e United States eadquartered att e Universit of A aska
Fairbanks to serve statewide. Our work supports ealt coastal resources, strong economies, and vibrant communities. We do t is

t rough researc , education, and outreac via arine Advisor agents w o ive and work in coastal communities across A aska. Agents
work wit marine arvesters and growers to establis met ods to arvest, preserve, process, market, and package A aska’'s marine
resources. Wit t e sunsetoft e Governor's aricuture Task Force, ASG was identified to administert e new -formed aricuture
Researc and Training Center ( RTC). RTC wi focus on bui ding partners ips and everaging resources to faci itate and coordinate
training, researc and dissemination of information across disciplines, inc uding biology, engineering, economics, marketing and food
sciences. ltwi provide statewide access to onine resources and information. We feel t at wit outt e passing oft is reguation,
researc ers wi be great ampered inassistingt e growt oft e industr and of ac ieving t e goal of bui ding a $100 mi ion dolar
maricu ture industr by 2038.
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Please approve ACR2 to allow for taking up the i ue of import, tran port, and pos e ionofo ter forre ear hpurposes, whi hi
urrentl illegal. O ter are ommer iall farmed in Alaska butiti diffi ultto develop bestpra ti eswheno ter annotbe grown for
re ear hpurposes. Our growing mari ulture indu tr needs thi hou ekeeping measure approved.



October 5, 2021

Alaska Department of Fish and Game
Boards Support Section

P.O. Box 115526

Juneau, AK 99811-5526

Re: ACR 2 Allow importation of live oysters from the Pacific Coast of North America for
research purposes (5 AAC 41.070).

Dear Alaska Board of Fisheries Members:

We are submitting this letter in strong support of a regulatory change brought forward by the
Alaska Department of Fish and Game in response to needs voiced by NOAA Fisheries and the
Alaska aquaculture industry that would allow for the importation of live oysters for research
purposes into Alaska. We thank ADF&G for leading this proposal and look forward to
opportunities to work together to advance the Alaska aquaculture industry in the future.

One of the key missions of the National Oceanic and Atmospheric Administration, National
Marine Fisheries Service (NOAA Fisheries) Alaska aquaculture program is to respond to
industry research needs to ensure the growth of an ecologically sustainable and economically
robust shellfish and seaweed aquaculture industry in Alaska. The Alaska Shellfish Growers
Association and Mariculture Task Force have highlighted oyster research needs to advance the
nascent industry. In order to meet industry needs, and accomplish our mission, NOAA Fisheries
researchers must be able to hold live oysters in the Auke Bay Laboratories (Ted Stevens Marine
Research Institute and Little Port Walter Research Station) and Kodiak Laboratory.

In its current form, the Alaska Administrative Code Number 5 AAC: 41.070. Prohibitions on
importation and release of live fish does not allow for research on live oysters. This is a
detriment to Alaska because it hinders research and development work vital to industry growth.
The change in regulatory language proposed by ADF&G would allow for the transport and
holding of live oysters in research facilities along with other aquaculture purposes. Therefore, we
strongly encourage the Board to adopt this regulatory change.

NOAA Fisheries has the infrastructure, personnel, funding, and industry collaborations to
immediately implement research on oyster husbandry, thermal tolerance, strain selection, genetic
diversity, disease susceptibility, and other pressing research questions.

We strongly support this regulatory change so NOAA Fisheries researchers can get to work
improving oyster aquaculture in Alaska.

PCO11
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Please direct any questions regarding this letter to Mariculture and Macroalgae Lead Research
Biologist - Jordan Hollarsmith jordan.hollarsmith(@noaa.gov, or Alaska Regional Aquaculture
Coordinator - Alicia Bishop alicia.bishop@noaa.gov.

Sincerely,

James W. Balsiger Ph.D.
Administrator Alaska Region

cc: Sam Rabung - samuel.rabung@alaska.gov
Garold Pryor - garold.pryor(@alaska.gov




October 6, 2021
Dear Alaska Board of Fisheries (BOF) Members,

I am writing on behalf of the Prince William Sound Science Center (PWSSC) to support the
Agenda Change Request (ACR) #2, submitted by the Alaska Department of Fish and Game
(ADFG), which will allow importation of live oysters from the Pacific Coast of North America
for research purposes (5 AAC 41.070).

Formed in 1989, PWSSC works to advance community resilience and the understanding and
sustainable use of ecosystems. We are aware of the priorities defined by the Alaska Mariculture
Development Plan. We have also recently been part of a large, integrated mariculture research
proposal comprised of team members from the University of Alaska Fairbanks, Alaska Sea
Grant, the Alaska Fisheries Development Foundation, the Native Village of Eyak, the National
Oceanic and Atmospheric Administration Alaska Fishery Science Center, and the Alaska
Department of Fish and Game. That proposal team wrestled with the challenge of how to best
implement critical oyster research in Alaska in light of the prohibition of using live oysters for
research purposes.

PWSSC has designed our new facilities to incorporate a running seawater system (including

treated effluent), which we are currently raising funds to construct. Our location in Cordova, part

of the fastest growing mariculture region in the state by number of permit applications, makes us
a potentially interested future party as it pertains to conducting research using oysters. However,
to do so would necessitate a regulatory change, which can be made via the adoption of ACR #2.

Thank you for seriously considering how to allow oyster research in Alaska,

Katrina Hoffman

President & CEO

Prince William Sound Science Center
khoffman@pwssc.org
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Chignik Bay Tribal Council
P.O Box 50
Chignik, Alaska 99564
Phone (907) 749-4018 email chaytc@aol.com
On behalf of the Chignik Bay Tribal Council, | submit this comment supporting ACR 6.

I urge the Board to accept ACR 6 so that it can consider out of cycle modifications to 5 AAC 09.365 and 5
AAC 09.366. There are conservation and sustained yield concerns with the early- and late-run sockeye
salmon stocks returning to Chignik Lake and Black Lake. These concerns are demonstrated by the failure
of the early run to meet its minimum escapement goal every year since 2018, and the failure of the late
run to meet its minimum escapement goal for 2 of the last 4 years since 2018.

The failure of these runs has had devastating economic and cultural losses for the tribes, residents, and
businesses in Area L who depend on the commercial and subsistence harvest of sockeye salmon. But,
despite the obvious severity of this situation, absent Board action, the Alaska Department of Fish and
Game cannot and will not change its implementation of these regulations.

The Board has the ability to help change an economically and biologically untenable situation. But,
unless and until the Board acts, the commercial and subsistence fisheries in Area L will remain closed or
severely limited, individuals and businesses within Area L will continue to bear the entire burden of
conservation for these sockeye runs, and the present sustained yield crisis will only grow more severe. |
support ACR 6 and urge the Board to do the same.

Respectfully Submitted,

WE(pldome

0
Roderick Carlson/ President
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PO Box 110
Chignik, AK 99564

Phone (907) 749-2280
Fax (907) 749-2300
cityoffice@chignik.org

On behalf of the City of Chignik, | submit this comment supporting ACR 6

I urge the Board to accept ACR 6 so that it can consider out of cycle modifications to 5 AAC 09.365
and 5 AAC 09.366. There are conservation and sustained yield concerns with the early- and late-
run sockeye salmon stocks returning to Chignik Lake and Black Lake. These concerns are
demonstrated by the failure of the early run to meet its minimum escapement goal every year
since 2018, and the failure of the late run to meet its minimum escapement goal for 2 of the last
4 years since 2018.

The failure of these runs has had devastating economic and cultural losses for the tribes,
residents, and businesses in Area L who depend on the commercial and subsistence harvest of
sockeye salmon. But, despite the obvious severity of this situation, absent Board action, the Alaska
Department of Fish and Game cannot and will not change its implementation of these regulations.

The Board has the ability to help change an economically and biologically untenable situation.
But, unless and until the Board acts, the commercial and subsistence fisheries in Area L will remain
closed or severely limited, individuals and businesses within Area L will continue to bear the entire
burden of conservation for these sockeye runs, and the present sustained yield crisis will only
grow more severe. | support ACR 6 and urge the Board to do the same.

Robert Carpenter, Mayor
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Submitted On
10/6/2021 4:40:06 PM
Affiiation
lvanof ay Tribe

Phone
m ai

Address
6407 rayton Dr.
Suite 201
Anchorage, A aska 99507

On behalf of the lvanof ay Tribe, | submit this comment supportin  ACR 6.

lure the oard to accept ACR 6 so that it can consider out of ¢ ¢ e modifications to 5 AAC 09.365 and 5 AAC 09.366. There are
conservation and sustained ield concerns with the ear - and ate-run socke e sa mon stocks returnin to Chi nik Lake and ack Lake.
These concerns are demonstrated by the fai ure of the ear run to meet its minimum escapement oal ever ear since 2018, and the
fai ure of the ate run to meet its minimum escapement oal for 2 of the ast4 ears since 2018.

The fai ure of these runs has had devastatin economic and cutural osses for the tribes, residents, and businesses in Area L who depend
on the commercial and subsistence harvest of sockeye salmon. ut, despite the obvious severit of this situation, absent oard action, the
A aska Department of Fish and Game cannot and wi not chan e its implementation of these regu ations.

The oard has the abiit to help chan e aneconomical and biological untenable situation. ut, uness and unti the oard acts, the
commercial and subsistence fisheries in Area L wi remain c osed or severel imited, individuals and businesses within Area L wi
continue to bear the entire burden of conservation for these sockeye runs, and the present sustained ield crisiswi on r ow more
severe. | support ACR 6 and ur e the Board to do the same.

Sincerel ,
dgar J. Shan in
Counci President

lvanof a Tribe
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October 4, 2021

Alaska Board of Fisheries
Chair Marit Carlson-Van Dort
Via email dfg.bof.comments@alaska.gov

RE Aleutians East Borough Opposed to Agenda Change Requests 6 and 7

The Aleutians East Borough (AEB) encompasses the communities of Akutan, False Pass, Nelson
Lagoon, Cold Bay, King Cove and Sand Point, and the fishing areas outlined in 5 AAC 09.365
South Unimak and Shumagin Islands June Salmon Management Plan. Our local fishermen,
processors and communities would be directly negatively impacted by Agenda Change Requests
(ACRs) 6 & 7 submitted by Chignik residents, that would further restrict salmon fishing in our
region. The AEB urges the Board of Fisheries to reject these ACRs.

The AEB Natural Resources Department (NRD) has examined ACRs 6 & 7, and after analysis,
we find that these ACRs do not meet the standards as outlined in 5 AAC 39.999 Policy for
Changing the Board of Fisheries Agenda. To accept an ACR, the regulation states: “The board
will accept an agenda change request only - for a fishery conservation purpose or reason; to correct
an error in a regulation; or to correct an effect on a fishery that was unforeseen when a regulation
was adopted.”

Chignik late-run and total escapement objectives were met in 2021 and the weir was pulled by
August 17",

Early Run 2021 Early Run | Late Run 2021 Late Total 2021 Total Run
Escapement Escapement Escapement | Run Escapement | Escapement
Objective Actual Objective Escapement Objective Actual

July 30) (Aug 19) Actual Thru Aug) Thru 8/17)
350,000 — 264,615 190,000 — | B21,154 560,000 - 585,769
450,000 350,000 830,000

Chignik escapement has remained relatively consistent since 2018 and total Chignik escapement
in 2021 increased compared to the previous 3-year average. There is no conservation purpose
that would justify considering ACRs 6 & 7 as out of cycle proposals.

The Board of Fisheries opens the 5 AAC 09.365 South Unimak and Shumagin Islands June Salmon
Management Plan during every regular meeting cycle, including the 2016 and 2019 meetings. The
Board amended the above management plan in February 2016 establishing the Dolgoi Island Area
and setting a sockeye harvest cap in the area. In February 2019 the Board closed the Dolgoi Area
to seine vessels for all of June. Also in 2019, the Board realigned the set gillnet, drift gillnet and

ANCHORAGE OFFICE -« 3380 C Street, Ste 205
KING COVE OFFICE « P.O.Box49
SAND POINT OFFICE « P.O.Box 349

Anchorage, AK 99503-3952 « (907)274-7555 « Fax: 907)276-7569
King Cove, AK 99612 « 907 497-2588 « Fax: 907 497-2386
Sand Point, AK 99661 = 907 383-2699 « Fax: 907)383-3496



seine gear fishing schedules in June, resulting in 73% increased hours of closed ‘windows’ in June PCO18
with no fishing nets in the water in the South Alaska Peninsula area. Fishermen in the Chignik 2 of 2
Management Area CM A) have harvested salmon commercially in 3 of the past 4 years. But the
Southeast District Mainland SEDM) has remained closed to salmon fishing for the past 4 years,
based on that management plan. There have been no unforeseen effects of these or other
regional fishing regulations to justify accepting ACRs 6 & 7. South Alaska Peninsula fishermen
do share in the burden of conservation for Chignik-bound salmon, which has been clearly
demonstrated through a long history of restrictions both in-season and within management plans.

The Board of Fisheries should consider all submitted South Alaska Peninsula and/or Chignik
proposals during the regular upcoming 2022/2023 cycle. In the interim, the Alaska Department of
Fish and Game ADFG has in-season emergency management authority and has used that
authority appropriately as needed. In 2018 the Board found that an emergency existed in Chignik,
which only further confirmed action that had already been taken by the Department: closures of
both the Dolgoi and Southeast District Mainland areas, through August 8™ 2018 unless Chignik
Lake interim escapement goals were met. ADFG has clearly demonstrated their ability to manage
these fisheries in an effective and timely manner using the tools available to them.

Furthermore, there is no precedent for accepting these ACRs. Since 2017, two ACRs have been
submitted from the Chignik area using the same rationale and ACR criteria — both of which failed
without support from the Department and the Board. Proposals for the South Alaska Peninsula
and Chignik should be addressed through the regular process where stakeholders submit proposals
to be considered at the regular Board meeting in February 2023. The AEB urges the Board of
Fisheries not to accept ACRs 6 or 7 that would further restrict salmon fishing in South Alaska
Peninsula Areas to address salmon escapement concerns in Chignik. These ACRs do not meet the
Board’s standards for accepting ACRs.

The AEB Natural Resources Department is tasked with the study, investigation, and monitoring
of fish, wildlife and other natural resources within the Borough, and providing assistance and
guidance to other agencies to promote the protection, development, management, and renewal of
these natural resources. We are committed to the sustainability of our ocean resources and
fisheries. Please feel free to reach out to myself, NRD Director Ernie Weiss, or Assistant Director
Charlotte Levy with any questions or concerns you may have.

Thank you for the opportunity to comment.

Sincerely,

Alvin D. Osterback, Mayor
aosterback@aeboro.org

Cc:  Ernie Weiss, AEB Natural Resources Director eweiss(@aeboro.org
Charlotte Levy, AEB Natural Resources Assistant Director clevy(@aeboro.org




Alfredo About Eid
F/V Alaskan Frontier PC020
P.O Box 26 Lof1
Chignik Lagoon, Alaska 99565

Alaska Board of Fisheries
P.O. Box 115526
Juneau, Alaska 99811-5526 September 30, 2021

Subject: ACR 6 and ACR 7
Dear Board of Fisheries Members:
I recommend that the Alaska Board of Fisheries take affirmative action on ARC 6 and ACR 7.

Chignik’s two sockeye salmon runs are extremely weak and escapement goals are not being met on
the early run and in only two of the last four seasons on the late stock. As a consequence, there has
not been any June or July sockeye fishing in the Chignik Management Area (L) since 2017. The late
Chignik run has supported low level harvests in 2019 and 2021 but nothing in 2020 and 2021.

The inability of not meeting Chignik sockeye salmon escapement goals has consequences, none
favorable to the perpetuation and sustainability of the Chignik runs.

I foresee further collapse of the Chignik sockeye fishery without Board intervention on the Area M
South Peninsula fishery and a decree from the F G Commissioner that the Department will apply the
best science possible in assigning stock composition instead of holding to the false assumption
inseason that run abundance and timing is annually static or consistent between Chignik’s two
sockeye runs. This is not meant to take away from the subject of a needed regulatory change in the
Area M fishery for Chignik sockeye conservation, but rather to notice the Board that the
Department’s management of Chignik sockeye salmon needs to be brought up to today’s scientific
standards.

Both ARC 6 and ACR 7 speak to the need to address the Area M fishery impact on Chignik sockeye
salmon. From the Department’s genetic study (WASSIP) the Dolgoi Islands and the Shumagin
Islands fisheries are harvest areas on east traveling Chignik sockeye from mid June through July.
Currently neither area is constrained by a stock conservation provisions. In accordance, there is scant
justification for keeping the entire Chignik Management Area closed due to a Chignik sockeye
escapement issue if the South Peninsula eastern waters remain open through June and July without
regard to the number of Chignik sockeye salmon taken.

To move more east-traveling Chignik sockeye salmon into Area L from the eastern waters of the
South Alaska Peninsula, I recommend that, at minimum, the Board substantially reduce fishing time
in the Shumagins and Dolgoi area in June and July. Absent of such, the Chignik early run may well
end up as a stock of concern should the 2022 run not meet minimum escapement.

Thank you for considering my input as a Chignik commercial and subsistence fisherman and a full-
time Chignik Lagoon resident.

Sincerely,

Alfredo About Eid
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ffiiation
King cove resident fisher

I m asking the board to say vote no to acr6 and a r 7 the don't meetthe riteria of onservation set by the department thank ou vin
Newman .
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Comments of Area M Seiners Association to Agenda Change Requests 6 and 7
October 6, 2021

The Area M Seiners Association submits these comments on Agenda Change Requests
(ACRs) 6 and 7, which were submitted by the Chignik Intertribal Coalition and Don Bumpus,
respectively. ACR 6 seeks unspecified changes in the South Unimak and Shumagin Islands June
Salmon Management Plan, 5 AAC 09.365 June Management Plan) and the Post-June
Management Plan for the South Alaska Peninsula, 5 AAC 09.366 (Post-June Management Plan
to restrict harvests of Chignik-bound sockeye. ACR 7 seeks specific reductions in fishing periods
in the Shumagin Islands Section and the Dolgoi Islands Area in the June and Post-June
Management Plans to reduce interception of Chignik early-run sockeye.

The ACRs ask the Board of Fisheries to consider these out-of-cycle changes to address
Chignik sockeye escapement concerns. However, the ACRs do not meet Board policy for agenda
change requests. Under 5 AAC 39.999(a)(1), the Board will, in its discretion, change its schedule
for consideration of a proposed regulatory change in response to an agenda change request only
for a fishery conservation purpose or reason, to correct an error in a regulation, or to correct an
effect on a fishery that was unforeseen when a regulation was adopted. The Board will not accept
an ACR that is predominantly allocative in nature in the absence of new information found by the
Board to be compelling. 5 AAC 39.999(a)(2). These limitations on ACRs reflect “the importance
of public participation in developing management regulations” and the Board’s recognition that
“public reliance on the predictability of the normal board process is a critical element in regulatory
changes.” 5 AAC 96.625(e).

The Board’s policy for management of sustainable salmon fisheries defines a “conservation
concern” as a ‘“concern arising from a chronic inability, despite the use of specific management

measures, to maintain escapements for a stock above a sustained escapement threshold (SET).” 5
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AAC 39.222(f)(6). “[C]hronic inability” is “the continuing or anticipated inability to meet
escapement thresholds over a four to five year period, which is approximately the generation time
of most salmon species.” 5 AAC 39.222(f)(5). A “sustained escapement threshold” or “SET” is
“a threshold level of escapement, below which the ability of the salmon stock to sustain itself is
jeopardized” and “can be estimated based on lower ranges of historical escapement levels, for
which the salmon stock has consistently demonstrated the ability to sustain itself.” 5 AAC
39.222(1)(39). “[T]he SET is lower than the lower bound of the [biological escapement goal
(BEG)] and lower than the lower bound of the [sustainable escapement goal (SEG)].” Id.
emphasis added).

Neither ACR demonstrates that there is a conservation concern that warrants an agenda
change request. The Alaska Department of Fish  Game’s “Review of Salmon Escapement Goals
in the Chignik Management Area, 2018”! provides the following summary of the escapement goals
for Chignik’s sockeye runs and the stock’s status as of that time:

Escapement goals for Chignik River sockeye salmon were originally established in
1968, and set at 350,000 to 400,000 fish for the early run and 200,000 to 250,000
fish for the late run (Dahlberg 1968). In 1998, the BOF established a September 1—
15 management objective of 25,000 fish, supplemental to the lower bound of the
late-run goal, to accommodate subsistence fishers upstream of the Chignik weir. In
2004, the numerical ranges of the goals were left in place, but the goals were
reclassified as SEGs because scientifically-defensible estimates of SMSY were not
possible. Also in 2004, the BOF established an August management objective of
25,000 fish 1in addition to the existing September management objective) to further
provide subsistence opportunities upstream of the weir. In 2007, the late-run SEG
was changed to 200,000 to 400,000 fish, and the two 25,000-fish management
objectives were reclassified as inriver run goals (IRRG; Witteveen et al. 2007).
Actual timing of adoption of the inriver goal is unclear from other documents as it
was initially just a management objective that was expanded over 2 cycles 1989
and 2004), but was adopted as a formal inriver goal in 2007. In 2013 the early-run

I'K. Schaberg, M. B. Foster and A. St. Saviour, “Review of Salmon Escapement Goals in the Chignik Management
Area, 2018” (ADF&G Fishery Manuscript Series No. 19-02) (Feb. 2019) (available at Review of salmon escapement

goals in the Chignik Management Area, 2018. (alaska.gov) .
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goal was changed from an SEG to a BEG and the range was increased to 350,000
to 450,000 fish and the IRRG was officially put into regulation Sagalkin et al.
2013). In 2015 no changes were made to the Chignik sockeye salmon escapement
goals Schaberg et al. 2015); however, the BOF increased the inriver goal by 25,000
fish in September. The inriver run goals are currently 25,000 fish in August and
50,000 fish in September, for a total of 75,000 fish above lower bound of the late-
run SEG.

Stock Status

The current Chignik River early-run escapement goal range 350,000 to 450,000)
was established in 2013 and classified as a BEG. In the last 10 years, early-run
escapements have been within or above (4 times) the goal every year. The late-run
escapements have met the current SEG range 200,000 to 400,000), or have been
above (1 time) the goal every year since implementation in 2008 Appendix B).
The IRRGs have not been met every year due to the time specific requirements, and
lack of weir operation throughout the time IRRGs are in effect. The August
component has been achieved in 10 of the last 12 years (not in 2011 or 2014) and
the September IRRG has not been met since the escapement goal was updated in
2016 and was only achieved in 3 of the 9 years from 2007-2015 when it was from
September 1-15.

2018 Review
Escapements in 2015-2017 exceeded or were within the range of the early-run BEG
and the late-run SEG (Table 1; Appendices B2—B4). There was no compelling new
information since the last review, and the team agreed that no further analysis was
necessary in 2018.
Id. at 6-7.
In 2019, the Board reduced the sockeye IRRG from 75,000 to 20,000 fish 10,000 fish in
August and 10,000 fish from September 1-30).% Including the IRRG, the Chignik late-run SEG is

now 220,000 to 400,000 fish, while the early-run BEG remains at 350,000 to 450,000 fish.

2 R. Renick, Chignik Management Area Salmon Annual Management Report, 2019 at 7 (ADF&G Fishery
Management Report No. 20-11 (Nov. 2020 (citing 5 AAC 15.357b 3 B)) available at Chignik Management Area
salmon annual management report, 2019. (alaska.gov)) (hereafter, 2019 Chignik Management Report
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Since 2017, early-run escapements have been below the early-run BEG while late-run
escapements continued to be within the late-run SEG except in 2020, as shown in the following

table:

Goal 20183 20194 20203 2021 Preliminary,
Minimum Estimates
Based on Weir Counts)®
Early BEG: 350,000- | 263,979 345918 137,213 264,615

Run 450,000
Late SEG: 275,000- | 275,718 336,077 193,765 321,154
Run 400,000 in

2018;220,000-
400,000 in
2019-2021

These data do not establish a conservation concern warranting an agenda change. Although
the early run has failed to meet the BEG in the last four years, the ACRs do not show that it has
failed to meet the SET, which, as noted, is lower than the lower bound of the SEG. In 2019, early-
run escapement was only slightly below the BEG range, and the preliminary estimate for 2021
estimate from the weir count will likely increase based on genetic analyses. With the exception of

2020 i.e., with the exception of a single year), the early-run escapements have been at levels from

3 D. Wilburn and R. Renick, Chignik Management Area Salmon Annual Management Report, 2018 at 6-7 ADF&G
Fishery Management Report No. 18-32) Dec. 2018) (available at Chignik Management Area salmon annual

management report, 2018. (alaska.gov)) (hereafter, 2018 Chignik Management Report .
42019 Chignik Management Report at 8.

5 Memorandum from N. Sagalkin to R. Renick re 2020 Chignik Salmon Season Summary at 3 available at
https://www.adfg.alaska.gov/static/applications/dcfnewsrelease/1233998490.pdf .

¢ “Kodiak Management Area and Chignik Salmon Weir Counts Cumulative Escapement through 09-14-2021”
available at
https://www.adfg.alaska.gov/static/fishing/PDFs/commercial/westwardsalmon/kodiak _weir_escapement.pdf. .
Actual early-run escapement based on these weir counts is a minimum that is subject to change pending genetic
analysis of samples during peak overlap of the early and late runs. Also, late-run escapement does not include an
estimate of fish that escaped after the weir was removed on August 17.
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which the stock has demonstrated an ability to sustain itself.” The late run has met the SEG in
every year except in 2020, and in that year it was only slightly below the lower bound of the SEG.
The ACRs do not show that, even in 2020, the late run was below the SET. Under these
circumstances, the ACRs do not demonstrate the existence of a conservation concern warranting
an agenda change.

Notably, the primary argument advanced in ACR 6 is that the burden of conservation is
not being fairly shared because commercial fishermen in the Chignik Management Area (CMA
have had limited opportunity to harvest Chignik salmon in the 2018-2021 seasons. See Board of
Fisheries Work Session Oct. 20-21 Agenda Change Requests (ACRs) pp. 13-14. Similarly, ACR
7 argues that under the current regulations, neither the Shumagin Islands Section nor the Dolgoi
Islands Area share any measure of stock conservation on Chignik-bound sockeye and the purpose
of the ACR is to provide for “a sharing in the burden of conservation.” ACRs p. 17. Thus, the
ACRs seek to increase fishing opportunity in one management area by reducing or eliminating a
fishery in a different management area. This is an allocation purpose, not a fishery conservation
purpose.®

Even if the ACRs demonstrated the existence of a conservation problem, they would be
insufficient under the Board’s ACR Policy because they do not demonstrate that the problem can

be addressed by adjusting the June or Post-June Management Plans. The Western Alaska Salmon

7 Barly-run escapements were between 181,112 and 334,093 each year between 1944 and 1949. They were equal or
less than 265,000 fish as in recent years) in 1925, 1945, 1946, 1947, 1954, 1956, 1958, and 1967. 2018 Chignik
Management Report at 29-33.

8 ACR 6 is expressly allocative in nature as it “ask[s] the Board to undertake a review of existing fishing regulations
governing the harvest of Chignik Sockeye Salmon and make regulatory adjustments as appropriate to assure that the
appropriate sharing of the burden of conservation is established.” ACRs pp. 13-14. ACR 6 acknowledges that
“determining the appropriate sharing of the burden of conversation” has “allocative implications” that the ADFG is
“concerned” about, and that “only the Board of Fisheries can resolve.” ACRs p. 14.
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Stock Identification Program (WASSIP) identified total harvests, harvest compositions and
harvest rates in the Area M June and Post-June fisheries in 2006, 2007 and 2008, and remains the
best available data on harvest rates in the June and Post-June fisheries on Chignik origin fish. The
harvest composition identifies the percentage contribution of different runs to the overall harvest
in a given area or fishery. The harvest rate identifies the percentage of a total run that is harvested
in a given area or fishery. For conservation purposes, the harvest rate is the more important metric;
a low harvest rate indicates a low impact on the run, regardless of the percentage contribution of
the run to the overall harvest in the fishery.

The WASSIP study found that the harvest rates on Chignik’s early run (Black Lake) in the
June and Post-June fisheries were low. The following table presents the WASSIP data for the two
areas with the June and Post-June fisheries addressed in the ACRs the Shumagin Islands Section

and the Dolgoi Island Area):

Harvest Rates on Black Lake Subregional Reporting Group in the June and Post-June
Fisheries by Area Strata’
Area Stratum 2006 2007 2008
June Post-June | June Post-June | June Post-June
Shumagin 5.4% 1.6% 2.3% 1.4% 3.7% 1.0%
Islands
Dolgoi Island 12.6% 1.6% 2.3% 2.4% 1.6% 0.4%

° C. Habicht et al., Harvest and Harvest Rates of Sockeye Salmon Stocks in Fisheries of the Western Alaska Salmon
Stock Identification Program (WASSIP), 2006-2008 at 731-33 (Appendices F64-F66) (ADF&G, Special Publication
No. 12-24 (Nov. 2012)).
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In response to the somewhat higher harvest rates in the Dolgoi Island Area, the Board has
acted twice to restrict the fishery in that area. First, it imposed a cap on harvests from that area.
During the month of June, the harvest of sockeye salmon in the Dolgoi Island Area is monitored
through fish ticket information. Once the harvest of sockeye salmon reaches 191,000 fish, the
waters of the West Pavlof Bay Section south of Black Point and the waters of the Volcano Bay
Section close to commercial salmon fishing for the remainder of the June fishery and remain closed
until July 26.

Second, in 2019, following its comprehensive review of the June and Post-June fisheries
and the status of the Chignik runs, the Board closed the Dolgoi Area to purse seine gear during
June.'® These actions were specifically intended to reduce harvest rates on Chignik origin sockeye
(including the early run) in the Dolgoi Area and the ACRs present no evidence to indicate that they
have been unsuccessful in achieving that objective.

Given the otherwise low harvest rates on the early Chignik run in the June and Post-June
fisheries, there is no reason to believe they have either contributed to or can ameliorate the low-
run sizes in recent years. Notably, ACR 6 acknowledges that regulatory changes further restricting
harvest may not be effective solutions, and that “habitat modifications” may be necessary as part
of a long-term solution to salmon management challenges in the Chignik Management Area.

ACRs p. 14. For example, the elevation of Black Lake has been in continual decline for decades,

10 The Board has taken other actions to reduce harvest of Chignik origin sockeye in the June and Post-June fisheries.
For example, it revised the Southeast District Mainland (SEDM) Management Plan (5 AAC 09.360) so that, in years
when a harvestable surplus for the early (Black Lake and late (Chignik Lake) runs of Chignik River system sockeye
salmon is expected to be less than 600,000 fish, a commercial salmon fishery is not allowed in the East Stepovak,
Southwest Steopvak, Balboa Bay and Beaver Bay Sections or in the Northwest Stepovak Section excluding a portion
of Orzinski Bay targeting local runs, until the Department projects that 300,000 sockeye salmon have been harvested
in the Chignik Area. As a result of this provision, no Chignik River sockeye salmon have been harvested in the SEDM
fishery for the past four years.



Comments of Area M Seiners Association on Agenda Change Requests 6 and 7 PC022
October 6, 2021 80of9
Page 8 of 9

and “habitat degradation has significantly affected production of Chignik sockeye salmon.”!! The
significance of these and other environmental issues in the Chignik Management Area is
underscored by the fact that the large majority of fish harvested in Area M are bound for areas
where stocks are doing exceptionally well. The 2021 inshore Bristol Bay sockeye salmon run
was the largest on record (66.1 million fish) and was 60% above the 41.3 million average run for
the latest 20-year period 2001-2020).!> The unique environmental issues in the Chignik
Management Area cannot be addressed through further restrictions on the June and Post-June
fisheries. Accordingly, the ACRs have not demonstrated a conservation concern warranting an
agenda change.

The ACRs also fail to establish an effect on a fishery that was unforeseen when the regulations
were adopted. In February 2019, the Board thoroughly reviewed the June and Post-June
Management Plans in light of the low returns to Chignik in 2018 and amended those plans
accordingly. Since then, the returns to Chignik have remained relatively consistent, with higher
returns and harvests in 2019 than 2018, lower returns and harvests in 2020 than 2018, and similar

returns (but somewhat higher harvests) in 2021 than 2018.'3 Under these circumstances, the ACRs

' Ruggerone, G.T. 2003. Rapid natural habitat degradation and consequences for sockeye salmon production in the
Chignik Lakes System, Alaska. SAFS-UW-0309. University of Washington, Seattle;
https://digital.lib.washington.edu/researchworks/bitstream/handle/1773/4532/0309.pdf?sequence=1&isAllowed=y

12 ADFG, 2021 Bristol Bay Salmon Season Summary available at
https://www.adfg.alaska.gov/static/applications/dcfnewsrelease/1337414316.pdf .

13 As noted above, in 2019 the early-run escapement was 345,918 fish, only slightly below the lower end of the BEG
range of 350,000 to 450,000 fish, while the late-run escapement was 336,077 fish, well within the SEG range of
220,000 to 400,000. In addition, the 2019 runs supported harvests of 638,784 sockeye in the Chignik Management
Area. In 2021, preliminary escapement estimates based on weir counts place the early-run escapement at 264,615
fish, below the BEG, and the late-run escapement at 321,151, well within the SEG, but it is likely that both numbers
will increase based on genetic analyses and an estimate of escapement after removal of the weir. In addition, the 2021
runs supported harvests of 113,128 sockeye in the Chignik Management Area. See ADFG, Chignik Inseason
Commercial Harvest Estimates (Sept. 1, 2021,
https://www.adfg.alaska.gov/index.cfm?adfg=commercialbyareachignik.salmonharvestsummary. According to the
Department the low harvest was only partly due to the failure of early run: “The late run of Chignik sockeye salmon
has exceeded expectations, however few permit holders have remained in the area. It is not appropriate to compare
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fail to demonstrate an effect on the CMA sockeye fishery that was unforeseen when the June and
Post-June management plans were reviewed and revised in 2019.

Because the ACRs do not meet Board policy for agenda change requests, they should be
rejected. Instead, proposals for regulatory changes to the Alaska Peninsula and Chignik fisheries
should be submitted by this coming April and considered at the regular Alaska Peninsula/Chignik

finfish meeting in February 2023.

Respectfully submitted,
Kiley Thompson, President

Area M Seiners Association

sockeye salmon harvest this year to recent averages due to the low participation and lack of harvest opportunity in
June and much of July.” Inseason Alaska Commercial Salmon Summary, Chignik (available at Inseason Alaska

Salmon Summary, Alaska Department of Fish and Game (last updated September 3rd, 2021).
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Chairwoman Marrit Carlson-Van Dort, members of the board,

I am in support of ACR 6 and 7. In 2018 it was claimed that Chignik disaster was due to an
anomaly. That idea is no longer supported as we have had multiple years of disasters. This was
not something that the board nor the department saw at the time and I believe it needs to be
addressed immediately as the entire Chignik area is being devastated and cannot wait for our
normal cycle. The way of life and the culture in Chignik is all but lost, unless you act now; the
damage is already done, please don’t continue to treat Chignik like the neighboring areas
personal hatchery. ACR 6 and 7, that are in front of you, I believe they will help the Chignik
area, but after reading them I have recognized that there is more need for restrictions and
corrective action, here are some suggestion to conserve the Chignik stocks and fishery:

. Shut down areas that are predominantly eastbound fish. If the department is unable to do
so, shut down the entire South Peninsula until mid range escapement is met in the CMA.

. Create a fishery for seiners and set netters on the Northside, to stop catching of Chignik
bound fish.

. Stop fishing time during early part of season, ie return to the traditional later time frames of
openings from the 14th through 23rd of June

. Allocate back to the past 5 to 1 ratio, making the line for the split at Thin point or wherever
it was previously at. So that more likely Bristol Bay bound fish will be caught closer to 5
to, 1 Chignik bound.

. Create a step down, step up system; allowing The South Pen to return to the current
regulated fishery, after allowing passage of declining Chignik stocks and mid range
escapements are achieved.

I implore you to address the situation post haste.

Sincerely,
Benjamin Allen



PC024
lof1l



October 6, 2021

Alaska Board of FisheriesChair
Marit Carlson-Van Dort
Via email dfg.bof.comments@alaska.gov

The Board of Fisheries should not accept ACR 6 or 7 that would further restrict salmon fishing in South

Alaska Peninsula Areas to address salmon escapement concerns in Chignik. These ACRs do not meet the

Board'’s criteria for accepting ACRs.

Chignik late-run and total escapement objectives were met in 2021 and the weir was pulled early on
August 17, Total Chignik escapement in 2021 increased compared to the previous 3-year average.
There is no conservation purpose to justify considering an out of cycle proposal.

The Board made significant changes to the South Unimak and Shumagin Islands Management plans to
address Chignik concerns at the regular meetings in 2016 and 2019.

e In 2016, the Board established the Dolgoi area and set a 191,000 sockeye cap.

e In 2019, the Board realigned the set, drift and seine June schedules resulting in an increase of
73% more hours of open waters with zero nets fishing in the South Alaska Peninsula region.

e In 2019 the Board closed the Dolgoi area to seine gear in June.

In addition, ADFG exercises in-season emergency management authority as appropriate. There is no
error in regulation or unforeseen effect on the fishery. The Board should consider any South Alaska
Peninsula and/or Chignik proposals during the regular upcoming 2022/2023 cycle.

Finally, South Alaska Peninsula fishermen do share the burden of conservation. In addition to
restrictions in the South Unimak and Shumagin Islands management area, fishing has been closed for
the past 4 years in the Southeast District Mainland management area.

| urge the Board of Fisheries to not accept agenda change requests 6 and 7. Thank you for the
opportunity to comment.

Sincerely,

Jim Smith, Mayor

City Office e P.O. Box 249 e Sand Point, Alaska 99661 ¢ 907.383.2696 ¢ 907.383.2698 FAX
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Administrator ¢ 3380 C Street, Suite 205 ¢ Anchorage, Alaska 99503 ¢ 907.274.7561  907.274.3540 FAX
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From: Debi Schmit lofl
To: DFEG. BOF Comments (DEG sponsored)

Cc:

Subject: Reject ACRs 6&7

Date: Wednesday, October 6, 2021 8:31:05 PM

October 6, 2021

The Alaska Board of Fish should reject the Agenda Change Requests (ACRs) 6 and 7. There isn’t
a conservation purpose that justifies such an out-of-cycle proposal therefore all South Alaska
Peninsula and/or Chignik proposals should be considered during the regular upcoming
2022/2023 cycle.

This year Chignik had a late run and escapement objectives were met. The weir was pulled on
August 17, 2021, and Chignik’s escapement increased compared to the three years prior.

At its 2016 and 2019 meetings, the Board of Fish made significant changes to the South
Unimak and Shumagin Islands Management plans in response to Chignik's concerns. 1) In
2016 the Dolgoi area was established with a 191,000 sockeye cap. 2) In 2019 the set, drift, and
seine June schedules were realigned which resulted in nearly a 75% increase of open waters
with no nets fishing in the South Alaska Peninsula region. 3) In 2019 the Dolgoi area was
closed to seine gear in June.

The South Alaska Peninsula fishermen’s very limited fishery shares in the burden of
conservation. In addition to restrictions in the South Unimak and Shumagin Islands
management area, fishing has been closed for the past 4 years in the Southeast District
Mainland management area.

For these reasons, | urge the Board of Fisheries to not accept agenda change requests 6 and 7.

Thank you for the opportunity to comment.

Corey Wilson
King Cove, Alaska
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lofl
From: Dale Pedersen
To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 6 and ACR7
Date: Thursday, September 30, 2021 12:45:40 PM

The Board of fish should not accept ACR 6 and 7 to further restrict commercial salmon fishing in area M.
These two ACRs do not meet the boards criteria for accepting ACRs.

Chignik late run and total escapement were met in 2021 and they pulled the weir early.

Total chignik escapement in 2021 increased compared to the previous 3 year average, there is no conservation
purpose to justify considering an out of cycle proposal.

There has been significant changes in area M fisheries during the last two regular meetings in 2016 and 2019.

Also ADFG staff uses in season emergency management to stop us from fishing when needed as they see fit. We
don’t need any emergency regulations adopted that can’t be addressed by emergency management.

Finally we in area M are sharing in the burden of conservation. With the recent restrictions in June and not being
able to fish SEDM in at least 4 years we are indeed sharing.

I respectfully ask the Board of Fish to not consider ACRs 6 and 7.

Thanks for letting me comment,

Dale Pedersen

Sent from my iPad



Submitted PCO29
dw i n Foster Jr lof1l
Submitted On
10/6/2021 3:50:21 PM
Afili tion

Phone
Em il

Address
box 253
s nd Point, Alsk 99661

M nmeisD inFosterjr.| m lielongresidentofS nd Point nd hve participated in commerci | s 1 mon ishing or over 30 ears. |
m riting to ouin opposition of the doption nd scheduling of ACR's numbers 6 nd 7 into the 2021/2022 meeting ¢ cle s Idont
believe these requests meet the 3 criteri s listed inthe oards "Polic or Chngingthe OF genda".

*there is no consev tion purpose to justi  n outof c cle propos | . Chignik I terun nd tot| esc pem ent objectives ere metin2021.

*ADFG exercises in-season emergenc mn gement uthorit s pproprite. Theydidntexercise tht in 2021

South Peninsul isherm n do sh r e the burden of conserv tion, therefore, i urge the board to not ¢ cept ACR's6 nd 7 thnks
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Ernie Carlson lofl

FV Desperado
PO Box 21 [T |
Chignik, AK 99564
(907) 749-4042

Alaska Board of Fisheries

Board Support Section 27 September 2021
PO Box 115526

Juneau, AK 99811-5526

Dear Board of Fisheries,
Subject: Chignik ACR’s 6 and 7

As a lifelong Chignik resident and commercial and subsistence fishermen | am deeply concerned
on the failure of the two Chignik sockeye runs. In particular, | am alarmed by the repeated
shortfall of the early run which has not met ADF&G’s targeted escapement of 400,000 or their
prescribed minimum escapement goal of 350,000 in each for the last four years. This is
unprecedented.

The long-term consequences of back-to-back Chignik escapements failures will expectedly
produce below average runs and potentially cause long-term and lasting ecological damage at
Black Lake from an in balance between juvenile sockeye numbers and their main competitor
species, stickleback.

Since Statehood, Chignik sockeye salmon production has never been so poor to where
escapement shortfalls are common place.

IF Chignik is to survive, relief from the Area M interception fisheries on the south side of the
Alaska Peninsula must be part of the recovery. From tagging and genetic studies, we have
learned that the Shumagin Islands and Dolgoi area fisheries are harvesting Chignik-bound
sockeye salmon along with other transient stocks in June and July. These Area M fisheries need
to be accountable for the sustainability of the runs that they impact. This includes the two
Chignik sockeye runs. If the Bristol Bay stocks were repeatedly falling below their prescribed
escapements would the Board of Fisheries address Area M’s impact? In that situation | suspect
that the Board, and rightly so, would seriously curtail fishing where Bristol Bay sockeye migrate
on the south and north sides of the Peninsula. The Board should consider a similar response in
those areas where Chignik sockeye are of known abundance.

Respectfully please take affirmative action on ACR 6 and ACR 7.
Thank you.

Sincerely,

Ennie Canlion
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Eugene Anderson
F/V Raymar
1413 Ismaillov St.
Kodiak AK. 99615

Alaska Board ofFisheries
P.O.Box 115526
Juneau, Alaska 99811-5526 Qctober 2,2021

Subject: Chignik Sockeye Salmon Conservation-- ACR 6 and ACR 7
Dear Alaska Board of Fisheries,

Chignik’s two sockeye salmon runs are failing. They need to be restored, and this
cannot occur with continued under escapements. Inthe last four years the early
run sockeye escapement has not reached the annual minimum goal even with the
entire Chignik Management Area closed through July. The late run has done
better but only in two of the last four years with the escapement goal being

achieved.

The Chignik sockeye-salmon runs are critically important to the communities of
Chignik Lagoon, Chignik, Chignik Lake, and Perryville economically and culturally.
They have no alternatives. They are holding on by a thread from the persistent
sockeye-run failures. These communities and other stakeholders cannot do more.
Help from The Board of Fisheries is needed to improve the odds that Chignik’s
sockeye escapements goals will be reached. Run sustainability and conservation
are on the line and asked is that the Board reduce, through regulation, the
harvest of migrant Chignik sockeye salmon in the Area M South Peninsula fishery
through at least the end of July. Specifically, the Board should consider requiring
Area M fishers to stand down in the Shumagins and Dolgoi Area when the Chignik
early-run sockeye escapement goal is below the 400,000 management goal set by
F&G.

Thank for considering my input.

Sincerely, ﬁguw QMM

Eﬁ@wudfﬁmkﬂma

Te/Te 39vd J4%35 AREHOT LO34NS3 ECLEPCLLEET SF:ET  TEBE/SA/76T



Frank Kashevarof Jr. PC032
P.O. Box 52 1ofl
Seldovia, AK 99663
(907) 351-5617

Alaska Board of Fisheries September 26, 2021
P.O. Box 115526
Juneau, Alaska 99811

Subject: ACR 6 and ACR 7---Chignik
Dear Alaska Board of Fisheries,

Chignik’s two sockeye salmon have virtually collapsed especially the early run
which has not reached minimum escapement for the last four years. That is
four successive years of less than 350,000 early run fish through the Chignik
River weir annually. Per ADF&G, the inseason targeted goal is 400,000, and as
a consequence, ADF&G has not allowed any June or July commercial fishing in
the Chignik Management Area since 2017. More of the same is projected for
the 2022 season--- a probable escapement shortfall and no fishery.

The Chignik early run needs to be classified as a stock of concern with the
Board taking a proactive role in limiting interception fisheries, namely in the
Area M Shumagin Islands and Dolgoi Area fisheries which are recognized
harvest areas of Chignik early-run sockeye salmon in June and July.

It is not too late to safeguard Chignik sockeye salmon. Please take action in
accordance with ACRs 6 and 7.

Best regards,

Frauk Rasheoansy Ir.
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Submitted PC034
mie Wurtz
Submitted On lofl
10/6/2021 8:33:15 PM
Affii tion
Samon Seiner

Phone
Em i

Address
1368 Chuckanut Dr
elingham, Washington 98229

To oard of Fisheries on ACR 6&7

M dream since m first summer seiningin ask whenlw s sixteen earsodws toeventu bu boatand be able to c ptainm
own vessel, fishing for sustain bl caughtwid s mon. Ever thing aboutit from the ong hours and and exhausting work to the excitment of

big set and the glow of fi ing our boat kept me hooked on this ifest e. |continued to work ons mon boats through highschool and
colege eventu  finding m self working summers and winters (for Cod, Pol ock, and Crab) out of Sand Point and King Cove in Area M.
Six ears ago lw s able to begin operating seiner but sti did not have the mone tobuym own, lthast kenme 16 e rstos ve up
form dreambutlfin  gotitthis astFebur and bought m first boat to fish inthe Area M's mon season.

Ever summer | participate in this fisher lam thankfu to have resource thatis m n ged so diigent by the state of Aask and provides
opertunities for oung fishermen to bui d their own businesses and raise famiies doing what they ove. |do not take for granted the right to
fishs mon here and | cannot think of an one of the other ¢ pt ains I fish round who does. lwitness feet of fishermen who care about
their fisher , respect the m n agment and wholeheartedl want to see the s mon runs remain strong and health for decades if not
centuries to come.

Irespectfu opose the Agenda Change Requests #6 and #7 submitted by the Chignik Intertrib Co ition nd Don umpus.

The propos s are not based solidl inresearch and do not show true and scientific approach to solving their chignik sockeye
escapement concerns. It appears that the true nature of these propos sis to imit fishing time to Are M fishermen with the hope th t the
diminished commerci harvest in Chignik wi improve.

The ctu researchand dat show that the intention of, and actu harvest of Sockeye by area M fishermenin uneand u s mon
fisheries re risto bound socke e samon. During the WASSIP Stud the dat overwhelmingl showed harvest of Chignik's ack
Lake sockeye were extrem ow in the Shumagin and Dolgoi Isands and most non exist ntinthe Unim k District.

Dr m tic reducing fishing time of ristol targeted sockeye s mon fishermen in Area M wi have significant impacts on the Area M
seine feet, their communities, processors, fishermen and famiies and worst of ~ wi not so ve the issues current  t concern of the
Chignik fishermen.

The ACR's #6&7 are hi mr attemptat imiting opertunit of Sand Point, King Cove, and F se Pass fishermen to continue to have
health and responsible fisher withthe sm est hope that they c n acrue more fishing time in their own district.

Th nk ou for spending the time to read m comments. | hope to continue pursuing m ive hood withm fami and crewmembers in the
Area M's monfisher formn decades to come.

mie Wurtz

F/NV PARAGON
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PC035
Jason D. Alexander lofl
213 Airport Road
P.O. Box 69

Chignik, AK 99564

Alaska Board of Fisheries
P.O. Box 115526
Juneau, Alaska 99811-5526

Subject: ACR 6 and ACR7
Dear Alaska Board of Fisheries:

As a 40 plus year Chignik commercial fisherman, who has experienced fluctuations in Chignik
sockeye runs from mediocre to high, never have | seen such a connua tion of progressive runs
failures as currently occurring. To me, it is obvious that Chignik’s early and late runs are in
serious trouble especially the early run which has repeatedly failed to reach minimum
escapement (350K) or even close to the level (400k) set by the Department for a commercial
fishery for the last four years.

There are probably multiple factors driving the Chignik poor sockeye runs beginning in 2018 and
not just one villain. There are management changes needed and that includes addressing the
interception of migrant Chignik sockeye salmon in the eastern waters of Area M on the South
Peninsula (SP).

The Shumagins and the Dolgoi area of Area M are well known Chignik-sockeye migration
corridors. The gillnet and purse seine fisheries in these areas need to be reduced to permit more
Chignik-bound sockeye to pass. A solution would be to prosecute the SP June and post-June
fisheries more so in the Unimak District’s western reach and on the north side of the Peninsula.
This would provide Area M ample harvest opportunity on the Bristol Bay runs while minimizing
the interception of Chignik and other east-traveling sockeye salmon.

| believe it is grossly unfair that the Chignik Management Area, in its enr ety, is closed when one
or more of the Chignik sockeye runs are not meeting escapement requirements, and yet as
permi ed under current regulaon, fishing on east-traveling sockeye salmon is allowed through
June and July in the Shumagins and Dolgoi areas. Chignik along with Area M fishermen need to
do their part in providing escapement into the Chignik River system. Neither area should singly
carry the conservation burden.

lease t ake action to protect the Chignik sockeye runs for escapement and sustainable
production—it is well justified.

Thank you
Respecbully,

Jason Alexander



Submitted PCO36
Juian Manos 1of1

Submitted On o
10/6/2021 8:38:06 PM

Affiiation

Phone
Emai

Address
Rams Creek Loop
KING COVE, A aska 9612

I agree with the A aska Department of Fish and Game staff comments that both ACR's 6 and 7 do not meet the oards own criteria to
accept ACR's. Since these ACR's fai to meetan of the three guidelines for accepting an ACR it seems unreasonable to hear such a
proposal out of ¢ ¢ e and without a proper public dialogue from the user groups it wou d affect. This was m tenth ear owning and running
a seiner out of King Cove and our 2023 planned upcoming meeting wi be m fourth time attending. Though lam on thirt two, |

have been involved with this process since 2013 and have come to recognize the importance of these schedu ed meetings. However,
without meeting the ACR requirements | don't see how using such means as an ACR to circumvent the proper avenue for presenting
proposals (i.e. at our regu ar schedued meeting) wi do an thing but undermine the publics trustinthe oard of Fisheries process.



Submitted PC037
Kie Thompson 1of1
Submitted On
10/6/2021 3:41:16 PM
Afiiation

Phone
Emai

Address
P.O.Box 116
Sand Point, A aska 99661

M nameis ieyThompson. lama 30 earresident of Sand Point. have commercial ished or 25 ears, with 10 of those ears as
captain of a seine boat. |am writing to oppose the adoption of ACR's 6&7 into the 2021/2022 meeting ¢ ce. 1do not believe these
requests meet the criteria isted inthe oards "Polic or Changing the oard of Fish Agenda". THere is no conservation purpose to

justi anoutof c ce proposal. Chignik ate run and total escapement objectives were metin 2021. The board made signi icant changes
to the South Unimak and Shumagin Is ands Management plans to address Chignik concerns in both 2016 and 2019. ADF&G exercises in
season management authorit as appropriate. They did not exercise that rightin 2021. South Peninsua ishermen do share the burden of
conservation. With that said, lurge the oard not to accept ACR's 6&7.



Lake and Peninsula Borough
P.O. Box 495
King Salmon, Alaska 99613

Telephone: (907) 246-3421
Fax: (907) 246-6602

September 22, 2021

Glenn Haight

Executive Director, Board of Fisheries
PO Box 115526

Juneau, AK 99811-5526

glenn.haight@alaska.gov

Subject: Support for ACR’s 6 & 7
Dear Mr. Haight,

The Lake and Peninsula Borough appreciates the opportunity to express support for ACR 6
and 7 at this meeting. The Borough spans three distinct areas of southwestern Alaska: the Lake
Iliamna Area, the Upper Peninsula Area, and the Chignik Area. The primary economy of the
five Chignik Area communities — Chignik Bay, Chignik Lake, Chignik Lagoon, Perryville, and
Ivanof Bay —is the commercial sockeye salmon fishery in the Chignik Management Area. Since
2018, this fishery, the foundation of economy and culture in these communities, has become
one of the fastest declining salmon stocks in Alaska.

For four consecutive salmon seasons the early run of Chignik sockeye salmon has failed to attain
minimum escapement goals. Apart from small harvests of the late-run sockeye in 2019 and 2021,
there has been no targeted commercial harvest of early- or late-run sockeye in the Chignik
Management Area in the last four years. This ongoing crisis carries significant consequences for
the survival of Chignik communities.

Significant numbers of Chignik bound sockeye are harvested under the June and post-June
Management Plans of the Area M salmon fishery' and only the Board of Fisheries can establish
the appropriate sharing of the responsibility of conservation of Chignik bound stocks under these
plans.

The Borough continues to support Chignik’s residents and communities throughout these crises.
The Borough is increasingly concerned for the health of Chignik’s sockeye stocks and the absence
of meaningful proactive measures to protect these stocks. Failure to consider protective measures

1 ADF&G Special Publication 12-22, Appendix D, page 187

Chignik Bay * Chignik Lagoone Chignik Lakes Egegik ¢ Igiugige lliamna ¢ Ivanof Bays Kokhanoke Levelock « Newhalen
* Nondaltone Pedro Baye Perryvilles Pilot Pointe Pope Vannoys Port Alsworthe Port Heidene Ugashik
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in advance of another abysmal salmon season threatens the survival of the region’s economy,
schools, and culture, and ignores the mandate of sustainable yield.

The next in-cycle Board of Fisheries meeting that can squarely address the dire issues facing
Chignik communities is scheduled for February 2023. We strongly request the Board of Fisheries
to look favorably on ACR’s 6 7 submitted by Borough residents and organizations. We strongly
encourage the Board to schedule this issue to be addressed during the current Board of Fisheries
cycle. Our concern is that these communities will likely not be able to eke out another year without
the Board’s leadership and time-sensitive attention to this pressing management issue.

Sincerely,

Glen R. Alsworth, Sr.
Mayor

PC038
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PSPA

PACIFIC SEAFOOD
PROCESSORS ASSOCIATION

September 30, 2021

Alaska Board of Fisheries
Marit Carlson-Van Dort, Chair
Via email dfg.bof.comments@alaska.gov

RE: Public comment on ACRs 6 & 7
Chair Carlson-Van Dort and Board Members:

Thank you for the opportunity to comment on two agenda change requests (ACRs) before the Alaska
Board of Fisheries (Board) during the October 2021 work session. ACR 6 requests the Board review
existing regulations and further restrict harvesters of Chignik bound sockeye and ACR 7 requests to
further reduce the June and post-June fishing periods for Shumagin Islands and Dolgoi Islands Area.
These ACRs do not meet the Board’s criteria for taking proposals out of cycle and as a result, PSPA
opposes both ACRs and urges the Board to deny them.

Pacific Seafood Processors Association (PSPA) is a nonprofit seafood trade association representing eight
seafood processing businesses and their investment in coastal Alaska, including several shorebased
processors in King Cove, Sand Point, False Pass, and Port Moller that serve Area M salmon fleets, as well
as Chignik. These salmon fisheries are essential to and directly benefit harvesters, processors, support
businesses, and communities in the region. In the Alaska Peninsula, the Area M salmon fishery primarily
supports local families from the fishing villages of False Pass, Nelson Lagoon, King Cove, and Sand Point.

PSPA does not support these two ACRs that aim to further restrict Area M salmon fisheries. While it is
important for the Chignik sockeye run to be sustained into the future, there is no new rationale provided
to meet the Board’s criteria to justify an out of cycle proposal. The situation in Chignik is not
unexpected, as the 2021 total season sockeye escapement is just slightly below the previous 5-year
average and increased compared to the 3-year average. Chignik late-run and total escapement
objectives were met in 2021 and the weir was pulled early on August 17. There is no error in regulations
to correct or an unforeseen effect from a previous regulation. This is not to say the Board has not been
responsive in recent years, evidenced by action in 2016 and 2019 to restrict peninsula fisheries to try to
improve Chignik runs:

e 2016: Proposal 186 (RC192) established the Dolgoi area and a 191,000 sockeye cap

e 2019, the Board realigned the set, drift, and seine June schedules resulting in increased closed
‘windows’ in the South Peninsula

e 2019: the Board closed the Dolgoi area to seining in June

www.pspafish.net

ANCHORAGE JUNEAU SEATTLE WASHINGTON DC

721 W. 1st Avenue 222 Seward Street 1900 W. Emerson Place 20 F Street NW

Suite 100 Suite 200 Suite 205 Floor 7

Anchorage, AK 99501 Juneau, AK 99801 Seattle, WA 98119 Washington, DC 20001

907 223 1648 907 586 6366 206 281 1667 202 4317220
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We also note that fishing has not been allowed in the Southeastern District Mainland for the past four
years. ADFG retains in-season management authority to further restrict these fisheries and has a record
of using that authority when needed. Please do not accept ACRs 6 and 7 and instead consider any South
Alaska Peninsula and/or Chignik proposals during the regular upcoming 2022/2023 cycle. Thank you for
the opportunity to comment.

Sincerely,
oy
[/ g

Chris Barrows, President
Pacific Seafood Processors Association
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Draft comment to Board of Fish for the
Work Session October 20-21 2021
(comment due October 6)

Paul ( Butch ) Gundersen Chair of the Nelson Lagoon Advisory committee, This statant of support of this
letter is from me personally not from the committee, we were unable to pull a meeting together at this
time for various reasons. | am in strong support of this letter as written.

The Board of Fisheries should not accept ACR 6 or 7 that would further restrict salmon fishing in South
Alaska Peninsula Areas to address salmon escapement concerns in Chignik. These ACRs do not meet the
Board’s criteria for accepting ACRs.

Chignik late-run and total escapement objectives were met in 2021 and the weir was pulled early on
August 17". Total Chignik escapement in 2021 increased compared to the previous 3-year average.
There is no conservation purpose to justify considering an out of cycle proposal.

The Board made significant changes to the South Unimak and Shumagin Islands Management plans to
address Chignik concerns at the regular meetings in 2016 and 2019.

In 2016, the Board established the Dolgoi area and set a 191,000 sockeye cap.

e In 2019, the Board realigned the set, drift and seine June schedules resulting in an increase of
73% more hours of open waters with zero nets fishing in the South Alaska Peninsula region.

e In 2019 the Board closed the Dolgoi area to seine gear in June.

In addition, ADFG exercises in-season emergency management authority as appropriate. There is no
error in regulation or unforeseen effect on the fishery. The Board should consider any South Alaska
Peninsula and/or Chignik proposals during the regular upcoming 2022/2023 cycle.

Finally, South Alaska Peninsula fishermen do share the burden of conservation. In addition to
restrictions in the South Unimak and Shumagin Islands management area, fishing has been closed for
the past 4 years in the Southeast District Mainland management area.

| urge the Board of Fisheries to not accept agenda change requests 6 and 7. Thank you for the
opportunity to comment.

Regards

@G undersen
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776 Chignik Road
Chignik, Alaska 99564

Alaska Board of Fisheries
P.O. Box 115526 September 28, 2021
Juneau, Alaska 99811-5526

Dear Alaska Board of Fisheries Members:
Re: Chignik ACR 6 and ACR 7

Chignik needs the Board to reduce the interception of sockeye salmon in the eastern waters of
Area M, on the South Alaska Peninsula, to better ensure that the Chignik early run does not
continue to have an escapement deficit. The two areas in particular where an adjustment is
needed are the Dolgoi area and the Shumagins from mid June through July.

Chignik has had four consecutive seasons with Area L commercial fishermen having to totally
stand-down in June and July because of insufficient early-run sockeye salmon escapement. We
understand the reasoning for being closed but keeping the Shumagins and Dolgoi to target
sockeye salmon when there are Chignik-bound sockeye is unfair. Area M should be required to
participate in the sharing of conservation. Terminal-stock fisherman should not singularly be
required to carry the full burden of meeting escapement requirements.

I understand that Area M on the South Alaska Peninsula has a long history of harvesting
migrant, non local, sockeye salmon in June and July and that most of the harvest is on sockeye
salmon headed to Bristol Bay. That is fine when it does not unjustly impair other runs.

Due to Chignik escapement issues, I recommend that Area M take Bristol Bay-bound sockeye
more so in the Unimak District west of the Dolgoi Islands and be required to reduce their
fishing impact on traveling sockeye headed east through the Shumagins and Dolgoi islands.
Such would be the right thing to do in face of the persistent and critical shortage of Chignik
sockeye salmon.

In closing, I ask you to support ACR #6 and #7.

Most sincerely,

%u/ié/fn&on
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Affiliation

| ould like to state m opposition to ACR6 & ACRY7, egarding changes to the Alaska eninsula salmon fishe schedule. These ACR's
don't meet the c ite ia for a change outside of the normal oard of Fish schedule, and as such, shouldn't be allowed to move fo ard.
Changes to allocation ma be submitted du ing the no mal OF schedule, but since these ACR's a e allocative, the don't qualif under
the cu ent process.
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September 30, 2021

Alaska Board of Fisheries
Marit Carlson-Van Dort, Chair
Via email dfg.bof.comments@alaska.gov

RE: ACR 6 and ACR 7
Chair Carlson-Van Dort and Board Members;

Thank you for the opportunity to comment on two agenda change requests (ACRs) before the
Alaska Board of Fisheries (Board) during the October 2021 work session.

Earlier this year Peter Pan Seafoods was acquired by a US-based ownership group that
includes a significant Alaska partner. With our successful acquisition of Peter Pan, a storied
Alaska seafood brand, we now have a new and much more significant platform to expand and
deepen our value-added strategy and refine it as a “Made in Alaska” strategy; keeping jobs
and money in Alaska’s coastal communities.

ACR 6 requests the Board review existing regulations and further restrict harvesters of Chignik
bound sockeye and ACR 7 requests to further reduce the June and post-June fishing periods
for Shumagin Islands and Dolgoi Islands Area. These ACRs do not meet the Board’s criteria for
taking proposals out of cycle; therefore, we oppose both ACRs and urge the Board to dismiss
them.

Our plants in King Cove and Port Moller serve Area M salmon fleets, as well as Chignik. These
salmon fisheries are essential to and directly benefit harvesters, processors, support
businesses, and communities throughout the region.These salmon fisheries support local
families from the fishing villages of False Pass, Nelson Lagoon, King Cove, and Sand Point.

There is a long, comprehensive history of Board of Fish/Alaska Department of Fish and Game
analyses of the Area M salmon fisheries. We do not believe that the petitioners have provided
any new information that would justify an out of cycle proposal. There is no error in regulations
to correct or an unforeseen effect from a previous regulations.

In 2021 the total Chignok season sockeye escapement was just slightly below the previous 5-
year average and increased compared to the 3-year average. Additionally, the Chignik late-run
and total escapement objectives were met in 2021 and the weir was pulled early.

Please dismiss ACR 6 and ACR 7, and encourage the petitioners to introduce their proposals in
cycle, in accordance with Board of Fish policy and regulation.

Sincerely,

Executive Vice President
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Alaska Board of Fisheries

Boards Support Section

PO Box 115526

Juneau, AK 99811

Submitted via email: dfg.bof.comments@alaska.gov

RE: Comments on Agenda Change Request 6 and 7
Dear Alaska Board of Fisheries Members:

Silver Bay Seafoods is opposed to Agenda Change Requests (ACRs) 6 and 7 currently
under consideration by the Alaska Board of Fisheries (board) at its October 20-21 work
session.

Silver Bay Seafoods is a fisherman-owned, Alaska seafood processing company. We
operate six processing facilities in coastal Alaska communities. Our False Pass operation
supports purse seine and drift gillnet fishermen who participate in the Area M salmon fisheries.

ACRs 6 and 7 both aim to modify regulations in the South Unimak and Shumagin Island June
Salmon Management Plan and Post-June Salmon Management Plan for the South Alaska
Peninsula. ACR 6 is vague and does not propose any specific regulatory changes for the board to
consider or for Alaska stakeholders to sufficiently provide input. ACR 7 requests significant
reductions in fishing opportunity in these areas. Both requests essentially seek to re-allocate fish
between areas out-of-cycle and could have devastating impacts to fishermen, communities,
businesses, and Alaskans who are heavily reliant on Area M fisheries.

We agree with the assessment published by the Alaska Department of Fish and Game confirming
proposals 6 and 7 do not meet the criteria for an ACR as outlined in the Policy for Changing a
Board Agenda defined in 5 AAC 39.999(a)(1). Deviation from this policy would disenfranchise
stakeholders who depend on a consistent process and predictable regulatory cycle. Proposals can
be submitted to the board in April 2022 and considered during the regular meeting for this region
where a comprehensive public process can occur.

Thank you for the opportunity to comment.
Respectfully,

Abby Fredrick
Director of Communications

Sitka ¢+ Craig ¢+ Valdez 4 Naknek + False Pass 4+ Kodiak
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From: Stanley Mack
To: DFEG. BOF Comments (DEG sponsored)
Subject: Draft comment to Board of Fish for the Work Session.pdf
Date: Monday, October 4, 2021 2:59:52 PM
Attachments: Draft comment to Board of Fish for the Work Session.pdf

I'm a commercial fisherman /own and operate my fishing vessel,born and raised in KING
COVE.and fished in the alaska peninsula(and still fishing)for 75 years.I submit this reason to request
that these ACR's be denied..Thank you very much..STANLEY MACK

Sent from my iPad
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Draft comment to Board of Fish for the Work Session October 20-21 2021 (comment due October 6)

The Board of Fisheries should not accept ACR 6 or 7 that would further restrict salmon fishing in South
Alaska Peninsula Areas to address salmon escapement concerns in Chignik. These ACRs do not meet the
Board'’s criteria for accepting ACRs.

Chignik late-run and total escapement objectives were met in 2021 and the weir was pulled early on
August 177, Total Chignik escapement in 2021 increased compared to the previous 3-year average.
There is no conservation purpose to justify considering an out of cycle proposal.

The Board made significant changes to the South Unimak and Shumagin Islands Management plans to
address Chignik concerns at the regular meetings in 2016 and 2019.

e In 2016, the Board established the Dolgoi area and set a 191,000 sockeye cap.

e In 2019, the Board realigned the set, drift and seine June schedules resulting in an increase of
73% more hours of open waters with zero nets fishing in the South Alaska Peninsula region.

e |n 2019 the Board closed the Dolgoi area to seine gear in June.

In addition, ADFG exercises in-season emergency management authority as appropriate. There is no
error in regulation or unforeseen effect on the fishery. The Board should consider any South Alaska
Peninsula and/or Chignik proposals during the regular upcoming 2022/2023 cycle.

Finally, South Alaska Peninsula fishermen do share the burden of conservation. In addition to
restrictions in the South Unimak and Shumagin Islands management area, fishing has been closed for
the past 4 years in the Southeast District Mainland management area.

| urge the Board of Fisheries to not accept agenda change requests 6 and 7. Thank you for the
opportunity to comment.

--Stanley Mack
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the State f laska ard fFlsheries;

Pending apprvalare CR6 and 7, both pertainingt the intercepti n fChignik (as wellas s cke e frm therareas)S c ke einthe
S uth laska Peninsula.

Perthe W SSIP genetic study, which has virtuall beenign red since it was released t the public as far as regulati n changes which
were intended t give the Chignik s c ke e fisher fairaccesst the salmn fishing res urce itvirtuall ,s el relies n f rasfarasan
ecn micdriverintheregin. heW SSIP stud was ¢ n ducted when there were fewer boats, less eff rtinv lvedinthe S uth laska
Peninsula salm nfisher , I gicall ,m re salm n must be intercepted n w than when that stud was ¢ n ducted.

What has transpired beginning in 2018 is that Chignik gets NO CCESSt the nce hist rical salm nres urce. Minimum escapement
goals have n t beenmetfr June r Jul verthespan f 4 ears.

sidente,in2018,the S uth laska Peninsual salm nmanagers did nt even curtail c m mercial salm nharvestt ensure the Orzinski
Lake c uld meet its meager minimum escapement goal.

| fferacmm nsensec mparis n between2 ears f salmn fishing inthe S uth laska Peninsula, in 2020 the s c ke e harvest inthe
S uth laska Peninsula was less than it normall is.

nd at the same time, in 2020 the rist| a salm nfisher had etantherrecrd harvest.

C mm nsensew uldleads meonet thinkthattherec rd rist | ays cke erunsimpl didn tswingint the waters f the S uth
laska Peninsula, and that ther socke e st cks made up the maj rit fthe s c ke e harvested there.

2021 saw etantherrecrd ristl a scke erun,andincrellatin,the S uth laska Peninsula salm nfisher sawit'ss cke e
harvest ¢ nicided with the large size f the ristl a salm nruns. hse rist | ayfishappearedt have transited the waters fthe
S uth laska Peninsula.

rist | ayrunscanaff rdt be intercepted, whereas we wh rel n thes cke e runsreturningt Chignik cann t.

h e fact that ur scheduled board meeting was pushed fr ward all the wa int 2023 nl| addsinsultt the financial injur were living with
being denied accesst ur nce hist rical salm nres urce.

hankY u,

i m th Murph
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Affiliati n
Kin C ve fisherman

Ph ne
Email

Address
PO box 749
Girdwood , Alaska 99587

| agree with the Alaska Department of Fish andGame staff comments that ACRs 6 and 7 do not meetthe oard’s own criteriat accept
ACRs, and should not be accepted. ACRs are an important safeguard inthe  ard process, which is now three ears apart for this area,
and shoud be used t facilitate clear solutions inatimel mannernott encourage acrimonious allocative issuest be heard ona earl
basis. he oard Process and the issues it considers are important for the vitalit of m business and | appreciate the time ouspend t
address them is limited . In the case of ACRs 6 &7 |do not feel their intentis solvin what is an important and complicated problem.
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October 6, 2021

Alaska Board of Fisheries
Marit Carlson-Van Dort, Chair
Via email dfg.bof.comments@alaska.gov

RE: Public comment on ACRs 6 & 7
Chair Carlson-Van Dort and Board Members:

Thank you for the opportunity to comment on two agenda change requests (ACRs) before the Alaska
Board of Fisheries’ (Board) October 2021 work session. Trident Seafoods is a family-owned company,
with shoreside processing and fleet support facilities in twelve Alaskan communities, including Sand
Point, False Pass, and Chignik. We serve over a thousand independent harvesters, annually employee
several thousand workers (including several hundred Alaska residents, like myself), and invest
significantly in Alaska each year.

Trident is commenting on ACR 6, which seeks to restrict harvest of Chignik bound sockeye; and ACR 7,
which requests further reductions to the fishing periods in the Shumagin Islands and Dolgoi Islands Area.
We ask the Board to deny both ACRs, as they do not meet the Board’s ACR criteria.

Specifically, there is no conservation purpose behind either ACR: Late-run and total escarpments were
achieved in 2021. 2021 total season sockeye escarpment is near the five-year average and actually
increased relative to the three-year average. Neither run is listed as a “stock of concern.” There is also
no error in regulation or unforeseen effect from previous management actions, as all of the most recent
Board actions related to Chignik sockeye have sought to increase returns to the Chignik management
area, while restricting effort elsewhere. Most recently, in 2019, the Board increased closed areas for all
gear types in the South Peninsula June fishery and closed the Dolgoi area to seining in June. These
restrictions had significant impact on harvesters, processors, and communities in Area M, and have not
yet been in place for a full sockeye life cycle, which seems necessary for the Board to evaluate their
efficacy.

More broadly, we recognize that ACRs serve as a necessary and important tool for the Board to address
conservation issues, errors in regulations, or any unforeseen effects of management actions. However,
we ask that the Board consider the destabilizing impact that the routine adoption of ACRs can have on
all fishery stakeholders and request that you use this tool judiciously and not for issues that are better
addressed during the normal Board cycle.

Thank you for the opportunity to comment.

Shannon Carroll

S

Assoc. Director of Public Policy
Trident Seafoods

(800) 426-5490 TridentSeafoods.com
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Phone
Emai

Address
2221 HPR
Sitka, A aska 99835

Aaska oard of Fisheries Members:

lam an Aaska esidentand ife ong comme cia fishe men. I fish in the South A aska Peninsua o A ea M sa mon fishe ies with a pu se
seine commercial fishing permit. oday, |am w iting in oppositionto ACR 6 and ACR 7.

oth of these equests seek significant al ocation actions outside of the normal eguator c ce, but neither meets the equi ements for an
agenda change. ADF&G comments also confi med that these two ACRs are not 1) for a fisher conservation pu pose or eason; 2)
cor ectanerorina eguation; or 3) cor ect an unforeseen er orin eguation. A ocative proposals shoud be submitted to the oard in
Apri 2022 and then they wi be discussed when ever one impacted by these changes woud be expecting to participate and comment
and when other proposals are discussed.

hank ou for considering m comments.

- oy Denkinger



PC052
1of2



PC052
2 0of 2



PCO53

lof1l
From: BL
To: DFEG. BOF Comments (DEG sponsored)
Subject: Chignik salmon run
Date: Friday, October 1, 2021 8:26:25 AM

I am a permit holder and fisherman for 32 years in the Chignik area.l have had to go to another
area to fish due to the failed returns of the fishery.The June fishery in the Shumigan Islands
must be shut down in order for the early run to survive.The escapement for the first run has
not been achieved.If the board of fish ignores this the run will no longer exist.The harvest
capability’s in area M over the years has increased dramatically.This is blatant miss
management for the financial gains of area M.Having *the X commissioner lobby
for area M is not good.There is reckless disregard for the future of our fishery.Stop the greed.

Get Outlook for i0OS
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Affiliati
Chignik Lagoon Resident

Ph e
Email

Address
P.O. x8
Chignik Lagoon, Alaska 99565

Hi oard of Fish- The Chignik River 1stru salm have failedt meet mi imum escapementru 4 earsi arow. The 'waitand see'
attitutude of ADF&G eedst take acti or Alaska will lose another viable fishru . ADF&G's missi t protect. mai tai , and improve
the fish...is otwhat the recentacti s of the biologists and board has sh w . All wi gi terceptfisheriest co ti uet commercialfisha
ru thatisweakand the verge ofdyi g, showsthat oudo t have the besti teresti our atural resources. The board eedst work
with the biologist and take acti  beforeitist late. You eedt protectourresourcesand ou eedt doit ow.

Tha k u,
ennie Grunert

Chignik Lagoon Resident
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Affiiation
F/v Temptation

Phone
Emai

Address
P.O. 0 x216
Sand Point, A aska 99661

There is no criteria to bring up area Area fisheries at this work session. Chignik's escapement has been met for their second run &
was above the ten ear average. Area has been micro-managed by the Chignik escapement plan- for over fort ears Stepovak has
been shut down & ast board ¢ ce the Dolgoi area was also shut down to the seiners ... 80 mi es of coastline. A so during the astboard
c ce, Cape Igvak & Kodiak were shut down, showing itte, if no change to chignik's escapement.The WASSIP study shows area  has
ver itte harvestimpact on Chignik , and already shares the burden of conservation with our current management plan.

Thank ou,
e vinlLarsen

Area seiner



From: Raechel Allen

Sent: Sunday, July 11, 2021 11:39 AM

To: Mitchell, McKenzie (DFG)

Subject: Lower escapements S Pen/Chignik

Board member McKenzie Mitchell,

Thank you for taking the time to speak on the phone while you were in Chignik. We spoke of the
importance of escapement goals being achieved in the late 60’s and 70’s and how that was an
important factor in rebuilding the salmon runs then. | had mentioned that it seemed escapements
were lowering gradually. When escapements are lower it is easier to achieve goals while maintaining
active fisheries (both terminal and intercept). | have included instances where escapements both
overall and during time periods have lowered.

This leads me to have greater concern for interception fisheries of Chignik stocks. It also concerns me
that as fishing increased in the Shumagins and other points of interception (both earlier and more
often), the Chignik escapement may (I believe) have been shifted later and even managed at times on
lower ends of escapement. Both these occurrences combined would be exacerbating the escapement
issue in Chignik.

In providing protection for Chignik’s sockeye salmon, | hope the Board of Fish will consider closing
statistical areas that naturally encourage catch on east bound sockeye such as Areas spoken of in the
following ADFG excerpt should be considered:

"It is speculated that large numbers of Chignik sockeye may be intercepted during July in
portions of the Shumagin Islands Section. These locations do not have a documented history
of substantial fishing effort until recently. The locations in question are:

(1) The west side of Unga Island located between Bay Point and Archedin Point.

(2) The portion of the Shumagin Islands Section located southof 55" N. lat. (which includes
Mountain Point on Nagai Island).

- 1- The above locations (and other locations in the Outer Shumagins where it is suspected
that large numbers of Chignik destined sockeye are being taken) will be closed to
commercial salmon fishing if substantial numbers of sockeye are being caught and the
Department determines that the late Chignik run is below escapement needs.” 1990 Alaska
Peninsula General Management Plan pg. 1-2

PCO56
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Also, a return to the pre 2001 GHL ratios of catch in the S Pen (approx. 80% Unimak fishery 20% 20f4
Shumagin fishery) should be implemented.

Thank you for your consideration. Post script are various changes in escapements.
Raechel Allen

Post script:

SOUTH PENINSULA ESCAPEMENTS

Thin Point escapement in the South Peninsula was 20k-30k in 1997 and presently is 14k-28k.

Thin Point Lake Weir -Thin Point Lake weir is located at the outlet of Thin Point Lake, 55° 02' N.
latitude, 162° 38' W. longitude and is about 150 feet in length and varies from 6 inches to 8 feet in
depth. The weir has been operated annually since 1994 by two ADF&G employees from mid-July
through late August. The point escapement goal is 25,000 salmon and the range is 20,000 to 30,000
salmon. (Regional Information Report No. 4K98-40 pg.3)

Coho escapement goal in Thin Point Lake of 3000-6000 was eliminated at the 2013 Board Meeting

Qrzinski (Orzenoi)

Regional Information Report No. 4K94-14
(April 1994), p.7
Orzinski became 15k-20k escapement

Middle Lagoon (Morchovoi)
Escapement was 16,000 — 32,000 sockeye (Regional Information Report No. 4K98-29, p.14)
But isn’t listed with a set escapement goal recently.
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The escapement goal range was 67,800-135,000 (Regional Information
Report No. 4K98-29, p.14)

Lower escapement objective was 62,250 sockeye in the 2013 AMR
In the 2019 Peninsula Season Summary it cites a management objective of 48,200-86,400.



CHIGNIK ESCAPEMENT

from1987 ADFG Annual Report

"The Chignik Management Area closed to commercial salmon fishing at 6:00 P.M. 18 June
and remained closed until 8:00 P.M. 20 June in order to bring the sockeye escapement back
within the escapement schedule. A cumulative escapement of 200,000 sockeye through the
weir by 20 June is desired. At 10:00 A.M. on 20 June this was achieved so another opening
was announced for 8:00 P.M. on 20 June. The fishery remained open until 6:00 P.M. 23 June
when a closure was again necessary to ensure that the early run escapement goal of 400,000
sockeye would be achieved by the end of June."

*2012 was the last year 200k escapement was met by 6/20*
*| am unaware when the last year 400k was escaped by 6/30 *

PCO56
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Chairwoman Marit Carlson-Van Dort and board members,

I am a Chignik permit holder and have spent my life enjoying Chignik, it’s beauty, it's bounty, and it’s
culture. All of these hinge on it’s fisheries, salmon being predominant. An ACR is rightly being asked of
you at this time. For years the people of Chignik testified that the fishery was becoming evermore
precarious, opening earlier on less escapement, and having more lengthy closures post June to achieve
2" run escapement when it would fall behind and having traditional areas closed more frequently to
help augment weak escapements. What used to be managed for, 400k sockeye escaped by June 30™",
was subsequently managed to target the lower bounds of the early run escapement since 2002. The
lower escapements numbers, which also adjusted temporally, helped keep the Chignik fishery open but
masked the effects from changes happening in and from intercept fisheries. Eventually, the temporal
shift in escapement, as well as aiming for lower bounds of escapement, combined with changes in
interception fishing (shifting catch east to the Shumagin fishery by eliminating the GHL in 2001 as one
example) have collectively negatively impacted the Chignik fishery and stocks.

In 2018, both Chignik sockeye runs failed and as well the Chinook run (only 825 of the minimum
escapement), and for all intensive purposes, with no fishery being prosecuted. The Department of Fish
and Game suggested it was an anomaly, perhaps related to the “blob” and that we could take comfort in
that they were looking at the situation daily.

In 2019, the Chignik River early-run sockeye salmon run did not develop as forecasted and no directed
sockeye salmon commercial fishing periods were scheduled from early June through mid-July. The first
run was slightly below minimum objectives.

In 2020 we again experienced exceptionally low escapement for both first and second runs, and as well,
the Chinook count did not meet escapement goals. Again, there was no fishery.

This summer, 2021, the first run was well below escapement, the second run was abysmal with only
113k sockeye harvest total, and the Chinook count was also below minimum escapement.

After the last four years of disastrous returns of the salmon, the consequences endured by fisherman
and communities of Chignik, and having had little action to protect the Chignik sockeye in well-known
migratory pathways along the South Peninsula, | encourage you to take decisive action to return as
many spawners to the Chignik river as possible to meet escapement. ACR 6 and 7 are beneficial to that
end although | would encourage even more protective measures if they are available to implement,
perhaps closing statistical areas that are more prone to catch eastbound sockeye in the South Peninsula.

Between, the Black Lake run, the Chignik Lake run and the Chinook there are at least 3 age classes that
are troubled in 2018 and 2000 and low in the other 2 years. These each return to different locations
within the Chignik watershed. The likeliness of Black Lake (1.3 age class), Chignik Lake (2.3 age class),
and Chignik River (chinook) all being affected in multiple years would favor ocean mortality over
spawning habitat as the culprit. Over fishing is a contributor to ocean/nearshore mortality that can be
addressed readily. Since the Chignik fishery is not contributing to the under-escapement issue, the
conservation must reach farther to ensure the sustainable or biological escapement goals.

PCO57
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An understanding of the South Peninsula’s effectiveness at catching Chignik sockeye should be noted
and can be observed in 2006, where 688,969 of the 1,850,000 total sockeye caught in the South
Peninsula fishery were identified as Chignik River watershed stocks as per the WASSIP study. During
2006 the CMA sockeye harvest was just 902,709. How and where the salmon touch into the South
Peninsula may vary from year to year but it is clear from genetic sampling that Chignik sockeye can be a
large component of the South Peninsula harvest.

A composite of effects have devastated Chignik salmon, as well as the Chignik fishery and communities
relying on it. However, if proactive measures aren’t swiftly implemented, please recognize the historical
Chignik fishery and, that the people and way of life dependent on it are suffering greatly. If neighboring
areas can continue to pursue cape fisheries on mixed stocks of sockeye, primarily bound for other areas,
please adjust the Chignik Management Plan to allow a similar cape fishery. If necessary efforts aren’t
made to protect the Chignik salmon for a sustainable fishery, then please create a cape fishery to sustain
the people and communities of Chignik.

I include the graph below as it reflects the changes in first-run escapement. These changes masked some
of the negative impacts from interception and do not appear to have helped salmon production either.
The shift to managing for the low end of first run escapement (Black Lake) in 2002 and beyond (“The
ADF&G first adopted this practice in 2002 to relieve grazing pressure on zooplankton in Chignik Lake to
improve juvenile sockeye salmon production.” 2006 Chignik AMR, pg. 4) can readily be seen below.

Cummulative Chignik Escapement through 6-30
800,000
700,000
600,000
500,000
400,000
300,000
200,000

100,000

| appreciate all your consideration and wisdom given to this matter. Thank you also for your time.
Sincerely,

Raechel Allen
PO Box 84
Chignik, AK 99564
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From: Alan Crookston
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10, Cook Inlet
Date: Monday, October 4, 2021 5:00:10 PM
Dear BOF Members,

I have 15 fished commercially on the east side of Cook Inlet my entire life, I am 41 years old. My children are
fourth generation setnetters.

For the past 10 years the ESSN has born the brunt of the King Salmon conservation efforts in this area, and the
restrictions are not equal. Year after year we sit on the beach not allowed to fish, while all other fisheries can fish.

I urge you to support ACR 10.

When the King numbers are low we should not be entirely closed to fishing. When we fish close to shore we simply
do not catch many kings - much lower than the drift catch ratio.

Fishing us close to shore would also provide you- the decision makers - with important and relevant data related to
the king salmon issue in UCI. ACR 10 will allow us to prevent over-escapement, save our fishery, while protecting
the king salmon.

Please vote for ACR 10, and thank you for considering this important matter. Please feel free to contact me anytime
if you have any questions about this issue. My fish site is open to all of you any time to help you do you work more
effectively.

Respectfully,

Alan Crookston
801-309-4458

Sent from my iPhone



Submitted PC0O59
manda Roberts 10of1
Submitted On
10/6/2021 9:00:12 PM
ffili tion

M n meis m nd Roberts ndl m 3rd generation Upper Cook Inlet fisherman. lamr ising m children s 4th generation Eastside
setnetters. M whole life | have watched m grandfather, f ther, nd brothers fight for fisher thatis losing so much ear after ear. With
all the king closures, | m afr id there willnotbe fisher form childrenand gr ndchildren.

Our fisher is full alloc ted. The llocationto the E stside setnetters commerci |fisher h s beenrealloc ted to other user groups,
resulting in forgone harvest and extreme economic loss to the fisherm n, local coast | communities, nd the st te of lask . Isupport

CR 10 because it gives E stside setnetters small percentage of their llocation of socke e during times of low king abundance. We
¢ n't be the ONLY user group to sit on the beach ever summer. [look forw rd to working with | sk o rd of Fish members to find the
solution on how we can keep our 100- ear-old fisher live.



From: Ralph Masterson

To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 10

Date: Wednesday, October 6, 2021 5:33:46 PM

To whom it may concern,

I have been a set net fisherman most of my adult life. The last decade has seen multiple years
of runs of high sockeye abundance and low king abundance. In these years, we are told to sit
and watch while the Kenai River is grossly over escaped, reducing future returns for all user
groups. It has been statistically shown that nets within 600’ of mean high tide catch an
insignificant number of king salmon. Please vote in favor of ACR 10, which would allow
allow fishermen to participate, to some extent, in the fishery, in years of high sockeye
abundance.

Thanks for your time,

Andrew Milauskas

PC060
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From: Angel Haines
To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR #10
Date: Sunday, October 3, 2021 3:40:55 PM

I'd like to submit my support for ACR #10 for statistical area 244-42



Submitted PC062
gela Cramer
Submitted O Lofl
10/6/2021 5:49:48 PM
filiatio

Hello laska oard o Fish Members,

lami supporto CR10. |have beena set etteri Cook | leton NorthK- each or 11 ears. ltis time that we look or solutio s o how
to ma age the surplus socke e i the Kasilof and Kenai Rivers while mi imizi g our chi ook harvest. CR 10is a perecttool or DF&G
to have i their toolbox to help ma age this complex mixed stock isher .

Please support CR 10 so thatwe ca have a ull discussion about optio si March.

Thank ou or ourtime,

gela Cramer



From: Anne Gatling

To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 10

Date: Wednesday, October 6, 2021 5:50:57 PM

Dear Board of Fish Members,

I would like you to consider voting in favor of ACR 10 at your upcoming meeting. This proposal represents an
equitable way for some continued fishing on years where there is low king abundance. As it’s been demonstrated,
there is a statistically insignificant number of kings harvested in the 600’ fishery. This seems like a fair way for
some fisherman across all beaches to continue to harvest the over abundance of sockeye.

This would help to alleviate the over abundance of sockeyes that keeps occurring year after year in the Kenai
River. Resources stretched thin in the Kenai River by the large numbers of sockeyes year after year could lead to a
weakened stock.

I appreciate any consideration you could give for a positive vote for ACR 10.

Sincerely,

Anne Pfitzner Gatling

PC063
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From:
To:
Date:

Bel Ramirez

DFEG. BOF Comments (DEG sponsored)
Tuesday, October 5, 2021 6:21:42 PM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king
abundance. I am in support of ACR 10. Please consider this ACR to help protect
Alaska's fisheries and Alaskan Fishermen.

Thanks,

Belen Ramirez

PCO64
lofl
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in ndLis Gbriel
Submitted On 1of2
10/6/2021 10:07:47 PM
Affili ti n
Fishe m n

Ph ne
Em il

Address
2305 W tergate W
Keni,Alsk 99611

Support of
Dear Al s k d of Fisheries d Members,
We supp tACR 10 submittedb T visEve .

We h v e fished ou Upper C ok Inletsetnets f the past 35 ears. As owners of the number one nd numbertw sh e fisher leases
issued by the Departmentof Ntu | ResoucesinC ok Inlet, nd legac setnetsite, we e infull support of offering limited opportunit
t fish within 600 feet of the mean high tide in the E s tside Setnet fisher whenthe commerci | nd sportfisher e inpai ed estictions
nd esticted inthe Late- unKeni River King S Imonpin.

Ou fmil hs stf mn earsonthe beachf the conservtionofKings|mon. In2012,2014,2018,2019,2020 nd 2021 ou
fisher ws shutdowninthe heart of ou seasonwithn opportunit t h vestplentiful sockeye. E c hofthose ears the sockeye goals in
the Keni ndK silof ivers were either met exceeded.

The EGf the Ksilof Riverhs beenexceeded 9 ofthelst10 ears. Inthe 1st3 ears,the Keni Riverin-ivergoalhs been
exceeded by 500,000t 1.2 million sockeye.

With the inc eased sockeye goals, the new | ge king goals nd pai ed est ictions, the E s tside setnets will el fish th oughout the
seasoninany ear. The board could not h v e known these impacts when the egul tions were dopt ed.

The lost opportunit t h vestsockeye each earis n economicdisste, ndcnnotbeoverstted,f ou fmilies,c s tl
¢ mmunities, supp tinfr structue ndp cess s.

At time whenthe Govern hassttedtht we needt squeeze ever doll tht we cn outof the econom , it seems cont when $60
t $80 million of economic stimulus w s left onthe t bl e bec use of f egone h vest.

In ecent ears, the concept of the 600 ftfisher ws dopt ed by the board ffisheries nd ws used on limited beaches with positive dat
th tsh ws king savings while h vesting socke e whenitw s used.

In 2020, in n eff tt include all Upper Subdist ict beaches with some h vest opportunit , the new 600 ft fisher ws dopted int
egul tion butw s not utilized by the Department.

F the fi sttime, in the summer of 2021 the 600 ft fisher f |lbeachesws used onJul 20th. The h vest esults ontht daywere
encou gi ng withthe prelimin  dat showing biologic |l insignific ntkingh vestcomparedt signific ntsockeye h vestof
36,668 sockeye The board could not have known the king to sockeye harvest of the 600 ft fishery when the regulation was
adopted as this was the first time the limited fishery was utili ed and new data was collected.

In 2021 the drift fisher fished | mostever dayint Augustin n eff tt stop the flow of Sockeyeint the Keni ndK silof ivers. F om
Jul 20tht August24th2, 7, 806 socke e salm np ssed the counte s inthe Ken i Rive .S cke e we e stillesc pi ng over 12,000 fish
day when the counters were emoved. They could not stop the flod of fishint the Kenai nd K sil f ive s.

We e sking this boardt re-visit the paired complete closure of the Eastside Setnet fishery in upper cook inlet when large
king salmon are projected to be below the goal. The board could not have known the impacts of the regulation without the
data that was collected in the summer of 2021. The harvest of King salmon was minimal while the sockeye harvest was

36, fish.

This optionis n m zing compromise t protectking s mon ndstill I| wsomeh vest fthe excessh vest ble st cks fsocke e.
E s tside setnetters e doing thei parttow ds protecting king s | m n, but we need the opportunit t h vestsockeye ifou sm |
businesses nd hist icf mil w  flifeisg ingt suvive.

Please support ACR 10 nd move itt the fullboard meetinginM chf full discussionby IIst k eholders. The continued hist ic
eastside setnetfisher ndt ditionl fmil lifestle ew ththec nverstion.



i n ndLis Gabriel PCO65
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From: BRIAN SCOW lofl
To: DFEG. BOF Comments (DEG sponsored)

Subject: ACR 10

Date: Tuesday, October 5, 2021 3:28:57 PM

My name is Brian Scow and I fully support ACR 10! I fish i. The Lower Salamatof Beach

Sent from my iPhone
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From: Chris Every
To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR-10
Date: Sunday, October 3, 2021 12:54:31 PM

Alaska Board Of Fish Members

| support ACR-10, that will be in front of you during October
20th and 21st, at the 2021 work session.

I setnet in the North K-Beach stat area 244-32.

I hope we can work together and support ACR-10.

Chris Every

cpevery58(@hotmail.com
1-907-394-0720



Submitted
ris Ever
Submitted On
10/6/2021 11:17:16 AM
Affiliati n

Ph ne
Email

Address
37033 Minke Drive
Kenai, Alaska 99611

ACR-10

Members of t e Alaska oard fFis eries,lamwriting t is inresponse t staff comments provided onA R 10.

PC068
lof1l

Does t e agenda ¢ ange request address an effect of a regulationon a fis er t at was unforeseenw ent at regulation was adopted?

Yes, | believe t atit does.

T edatafr mt euse ft e 600’ fis er

1.T all wt epassagef rKing Salm nt t eriverduring times flow abundance

2. T arvestsockee

3. Genetic studies, ave als produced data (t atwas n tavailable)t supportt e use ft e 600’ fis er .

vert elastf ur ears as prove thatitis aver effectivet

4.T eecon micl sst t ec mmunityisint emili nsb all wingthisv lume fs cke e tothe spawning grounds,w ic will als
diminishreturns int e future, causing future econ micl ss. T esel ssesare ardt determine,butwe all avet agreel sses ave

occurred int e past, present and future.

5.T e currentregulations indert e departments management ft e five salmon species effectivel . (T is as beensaid byt e

department people).

S t is 600 fis er is a fantastictoolt ats ould be embraced.

ris Ever



From: Chris McConnell

To: DFEG. BOF Comments (DEG sponsored)
Subject: Set Netters - Kenai

Date: Monday, October 4, 2021 12:40:02 PM

Dear Board of Fish Members,

I would like you to consider voting in favor of ACR 10 at your upcoming meeting. The great
tradition of fishing along the Kenai beaches benefits the state in terms of the economy and
richness of our state's fishing culture. This proposal represents an equitable way for some
continued fishing on years where there is low king abundance. As it’s been demonstrated,
there is a statistically insignificant number of kings harvested in the 600’ fishery. This seems
like a fair way for some fisherman across all beaches to continue to harvest the over
abundance of sockeye.

Sincerely,

Chris McConnell

2412 Forest Park Drive
Anchorage, AK 99517

PC069
lofl



Submitted PCO70
ristian Marinos 1of1
Submitted On
10/6/2021 9:37:50 PM
ffiliation
Employee of Scow fis ing (setnetting) on lower Salamatof beac

Phone
Email

ddress
2845 E Sunset Drive
Eagle Mountain, Utah 84005

Iwant to offer m full supportof R 10 as a solution to better regulate t e Kenai and Kasilof river sockeye salmon population, and to elp
setnetters int e upper subdistrict of t e entral District stay in business. M famil asfis ed ont e lower Salamatof eac forovera
decade. However, we will not be able to continue running our business ift e current regulations remainin place, and we continue to be

s utdown being left wit little to negative financial gains. Please considert is necessar c¢ ange for businesses and salmon regulations
alike!

Thank ou,
ristian Marinos
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From: Dane Markham
To: DFEG. BOF Comments (DEG sponsored)
Subject: In Support of ACR 10
Date: Tuesday, October 5, 2021 9:41:54 AM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and

Alaskan Fishermen.
Thanks,

Dane Markham
permit # 273387
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From: NorggroN
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 10:06:40 PM
Hello,

This is David Rorrison, a setnetter in the upper subdistrict and I would like to voice my
support for ACR 10. A Lot of hard work has gone into it and I think it is a good idea.



PC074
lof1l



Submitted PCO75
einEver l1of1
Submitted On
10/6/2021 10:52:00 PM
Affiliation

ello,m nameis evinE er . lam a 4th generation commercial fisherman in Cook Inlet. Ifull support ACR 10. I have watched m
great-grandfather, grandfather and now m father fight to keep our fisher iable. It is time to look at all solutions and approaches to
har est socke e surpluses while being conser ati e with har est on Kenai Ri er chinook salmon. The 600ft tool is an excellent wa to stop
the o er escapement we have seen in the past several ears in the Kenai and Kasilof Ri ers.

Please take an honest look at ACR 10, man families rel on our decisions. Thank oufor ourtime.

einEver
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From: Elizabeth Marinos
To: DFEG. BOF Comments (DEG sponsored)
Subject: In support of ACR10
Date: Wednesday, October 6, 2021 9:12:18 PM

I want to add my full support to enact ACR10 as proposed to allow for a limited 600ft fishery when we are not
projecting to meet the King OEG. My family fishes on the lower Salamatof beach. This is a very necessary change
that needs to be made both to allow setnetters along this beach to maintain our livelihood, as well as to maintain
proper escapement goals and a balanced ecosystem for sockeye salmon. I urge you to vote for this proposal to be
enacted. As businesses we will not survive if we continue to be shut down year after year.

Thank you so much for your consideration,

Elizabeth Marinos



icN ce
Submitted On 1of1l
10/4/2021 9:03:57 PM
Affiiation

Dear oard of Fish Members,

lam a comme cia fishe man on Saamantof each. lwoud ike outo conside voting infavor of ACR 10 at ou upcoming meeting. This
proposal epresents an equitable way fo some continued fishing on ears whe e there is ow king abundance. As its been demonst ated,
there is a statistical insignificant number of kings ha vested in the 600’ fisher . This seems ike a fai wayfo some fishe man ac oss a
beaches to continue to ha vest the over abundance of sockeye.

Sincerel ,
icN ce



Submitted On lof1l
10/6/2021 8:28:00 PM
Affili tion

I m riting today to support ACR 10. | have beenan E stside setnetter throughm teen ge ears and into adulthood. King s Imonin
Alask are definetl intimes oflo abundance. The Ken i River king s Imon is no exception. Itis time for all of us to come together to
find additional tools to h rvest surplus socke e hile minimizing chinook harvest. The dat from the 600ft fisher h s provento be ver
effective todojustth t.

| ppreci te ourtime ndefforttotr tofind solutionto complexm ftter.

Th nk ou



Submitted PC0O79

r L Hollier
Submitted On 1of1
10/5/2021 4:58:01 PM
Afili tion

sel
Members of Als k oard o Fish,
lam writing in supporto ACR 10.
St comments on ACR 10 st t ed there w s NO conserv t ion purpose or reason to support this ACR.

Exceeding in-river goals in the Keni River b double the top end of the in-river goal nd going over the top end E of the K s ilof River
,340,000, by I most 200,000 certinl ppear s like conservtionissueto me.

I thought t the 2020 meeting o the OF whenthe K silo goals were lowered, th t ADF& sttedtht 500,000 to the K s ilof might not
repl c e its sel .

Inthe Keni Riverthe don'tknowwht tht numberis where the number of sp w ners bring back lessthn  1:1 return. Seems ridiculous
totr to indth tnumber.

St whenit irstw ntedtogoto  igKing goal, i thought the minimum numberw s 11,500.

Tht numberw s turned into 13,500 SE nd 15,000 OE .Wh does the commerci | isher hve to put 15,000 inthe Keni River ter
AUgust 1, when the river is shut down to sport h r vest?

Lets not orget bou t the closure to the Dri t isher inthe EEZ. Another un oreseenregul tion.
Please pass ACR 10, ndthenhve rnkdiscussioninM rch.
Th nk ou

r L Hollier

Ken i Ak.



Submitted PCO80
vin lof1l

Submitted On
10/6/2021 4:19:02 PM
Affili tion

Phone
Em il

Address
11620 NE 150th Place
Kirkland , Washington 98034

M nameis avin Hudkins and |am 4th generation commercial fishermanon S| m atof each.lam 18 ears old and have spent ever
summer of m life fishing the same plot of land where m  randfather settle in the mid 1920's. | m also UCI permit holder.

I am writing today in support of ACR 10 and ask tht ou please take into consideration what this ACR states. This ACR does fit the
criteri as we have new informationin 600 foot fisher that was put into the planin 2020 and used in 2021. While we onl have one day
of data, the 600 foot fisher was ver effective in harvesting sockeye and conserving king salmon, 39,000 sockeye to 11 kings.

I m asking the oard to please re address the impacts of full closure, giving ADF& the tool in the tool box to use the 600 foot fisher in
all of UCIwhen kings are in low abundance. The impacts on our fisher with full closure has been detremental to not onl our fishing
families, but the Kenai River as well.

Thank oufor ourtime.

vin Hudkins



Submitted PC0O81

eorge N ce
Submitted On lofl
10/5/2021 4:13:54 PM
Affiiati n

Ph ne
Emai

Address
PO o0x401 Kenai, Ak. 99611
Kenai, A aska 99611

Having fished nthe Salamatof beach for 41 ears we have seen our fishing time dr p overthe ears, m hope is that ou woud consider
the ACR10 proposal t alow fishing time during times of sockeye abundance. Thank u



Submitted PC082
eg Johnson 1of1
Submitted On
10/6/2021 3:51:49 P
Affiliation
Upper Subdist ict setnette /Cl

In Regards to ACR 10 . | believe additional tools or approaches are necessa to both utilize potential sockeye su pluses in both Kenai
and Kasilof ive s while maintaining a precautionar approach du ing low abundance in king salmon etu ns. If passed and moved to
statewide meeting ACR 10 will se ve as good platfo m to fu the the discussion on how to utilize su plus socke e du ing low king salmon
abundance . The concepts laid out in this ACR a e precautionar and deserve a full discussion . Should this ACR be passed | look fo wa d
to participateing in the discussion this spring. Thank ou eg Johnson



From: jake markham
To: DFEG. BOF Comments (DEG sponsored)
Date: Tuesday, October 5, 2021 6:19:46 PM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. | am in support of
ACR 10. Please consider this ACR to help protect Alaska's fisheries and Alaskan Fishermen.

Thanks,

Jake Markham

PC083
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From: Jan Kornstad
To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 10
Date: Monday, September 27, 2021 5:37:25 PM

Please add ACR 10 to your October meeting agenda. If we have to wait for the next Board cycle for this issue to be
addressed it is doubtful that those of us who fish on Upper Salamatof Beach will be able to survive the economic
consequences of these drastic restrictions and closures.

Vern and Jan Kornstad

Sent from my iPhone
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From: Jessica Nyce
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 1:54:09 PM

Dear Board of Fish Members,

As a lifelong setnetter, I would like you to consider voting in favor of ACR 10 at your upcoming meeting. This
proposal represents an equitable way for some continued fishing for sockeye on years where there is low king
abundance. As it’s been demonstrated, there is a statistically insignificant number of kings harvested in the 600’
fishery. This seems like a fair way for some fisherman across all beaches to continue to harvest the overabundance
of sockeye.

Sincerely,
Jessica Nyce



From: Jessie Banas

To: DFEG. BOF Comments (DEG sponsored)
Subject: Setnetting on Cook Inlet

Date: Tuesday, October 5, 2021 6:30:17 AM

Dear Board of Fish Members,

I would like you to consider voting in favor of ACR 10 at your upcoming meeting. This proposal represents an
equitable way for some continued fishing on years where there is low king abundance. As it’s been demonstrated,
there is a statistically insignificant number of kings harvested in the 600’ fishery. This seems like a fair way for
some fisherman across all beaches to continue to harvest the over abundance of sockeye.

As a constituent who grew up in Kenai and return to visit family monthly, I believe commercial fishing plays a vital
role in maintaining robust Kenai Peninsula communities. I hope you vote to support commercial fishing.

Sincerely,

Jessie Banas
907.399.3027
Sent from my iPhone

PC0O86
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Submitted PC0O88
en Coleman 10f1
Submitted O
10/6/2021 2:32:25 PM
Affiliatio
Ea tside Setnetter

Pho e
Email

Addres
35565 aranof Street
enai, Alaska 99611

M amei enColeman a life long Alaskan and a resident of enai.'mal o a50 earEast ide Set etter who fi hes on Upper
alifon k each, tati tical area 244-32.

'mwriti gi upportof ACR10.A I'm urethe oardk ow ,the Late Ru i g Salmonescapementwas ub parthi last easonand

has been for the last few eason . The result of low escapement and changes to the  RLRKSMP duri gthela t oardc clere ulted i

earl complete clo ure to the ESSN for the fourth earru i g.Suchclo ures cau e evere fi ancial damage to the fi her who rel on
ockeye catch. | deed we, as afi her , have petitioned the State to declare economic di aster for 2018,2020 and likel 2021.

The Department taff have commented thatthere i o con ervation, purpose or reasonto upportand ACR. I believe a con ervation and
purpose exi t . Forman con ecutive ear the ockeye escapement goal has been exceeded on both ofthe enaiand asilof River .
2021 escapementi to the asilof was exceeded by 60% ove the EG and the enai River was exceeded by over 100%! Of cour e the
monetar damagei i the 10' of milion overthe last4 ear .

What are the i -river con equences of conti ui g over escapement? Can the Department qualif /quantif their on upport? Seem that by
managi g the weak tock(ki g almon)i the man erwe dowe'rei the proce ofweake i gthe socke e stock due to over
escapement, i deed the retur per paw ed conti ues to trend dow .

ACR 10 offer atemplate to fi d a wayto harvest ockeyesi alow i g Salmon ituatio . ESSNfi her overthe ear have been
in ovative inour que tto co tinue harve ting ocke e while minimizing ki gi cidental catch. Please pas ACR 10 and let' have a
eriou di cu ionabout how we canaccompli hboth conti ued harvest of ocke e a d protectio of i gSalmo ..... rea o able
people canfi d reasonable olution. Thei ue athand can otwaitu til the 2024 Cook | let meeti g!

Respectfull Submitted, en Coleman



From: Levi Boyd Johnson
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 7:37:52 PM

PC08&9
lof1l

To Whom it may concern,

My name is Levi Johnson and I manage the fish site located just south of Ted Crookston.
This fish site has been in my family for 60 years, my grandfather Boyd Campbell took
ownership from Ken Carlsen over 20 years ago and all of his grandsons have had the
opportunity to manage it. I am the youngest grandson, and would hate to see it close its
doors under my management. This being said, if something does not change soon I will
not be able to continue managing the site.

This site has provided me the income needed to put myself through school in pursuit of
an engineering degree. | owe everything I have to the Kenai River ecosystem, and hate to
see it abused in the way that it has been over the last 10 years in name of large Kenai
River Kings. Witnessing the over-escapement that has been allowed to happen has been
painful.

For these reasons, I would like to state my support for ACR 10, and ask you for
yours. We are asking to work with you to better conserve the Kenai River ecosystem, to
keep it producing for generations to come. Please allow us to do this.

Best regards,
Levi Johnson



Submitted PC090
r Anderson
Submitted On lofl
10/6/2021 12:52:53 P
Affili tion

Dear Al s oard of Fish embers,
Ihvebeen setnetterin Cook Inlet for over 25 ears. Ifull support ACR 10.

Over the past sever | ears E stside setnetters h v e shouldered the m jorit of the burden when it comes to ing conserv tion. We hve
s tonthe beachfor ing conserv tionin2012,2014,2018,2019, 2020, nd 2021 while the soc e e goals inthe K s ilof nd Keni River
h ve been met or exceeded each of these ears.

The K s ilof River EG for soc e e of 140,000-320,000 h s been exceeded 9 outofthe st10 ears. Inthelst3 earsthe Keni River
In-River Goal h s been exceeded by 500,000- 1.2 millionsoc e e. The loss of hr vest bl e surplus ear fter earisdevst ting the
E stside Setnetfisher . There reno Iterntive hrvestble stoc s v ilble tothe usersinthis rea.

The 600ft tool is not new to our fisher . Itw s created in 2017 for the K silof nd North K- each sections to h rvestK s ilof bound
soc e e while minimizing the h rvest of Keni River Late Run Chinook. This tool h s been ver successful with its limited use over the
past4 ears.

At the 2020 Upper Cook Inlet OF meeting NEW 600ft fisher w s est blished (InKeni River Late RunKing Pl n)th tincluded the
entire Upper Subdistrict. During the 2021 season, this NEW 600ft fisher w s used for the first nd onl time on 7/20/21 nd provided
new dat. The newdat from the 600ft fisher indic tes de minimis Late RunKeni Chinook hr vest (36,668 soc e e nd111lrgel te
run chinoo ).

This does meet the ACR criteri to correct n effecton fisher tht w s unforeseen. Along with the new inform tion boutthe EEZ s
stted in ACR 10. When the NEW 600ft fisher w s created t the 2020 UCI OF meeting, there ws no dat of the h rvest potenti | of
the entire Upper Subdistrict limited to 600 feet v ilbleto oard embersto s sisttheminm ing decisions nd tr de- offs regarding
the complic t ed m n gem ent of mixed-stoc fisheries nd the competing goals of the Keni nd K s ilof River S stems.

We re s ingthe oard of Fishto re- ddr ess the unforeseen impacts of the complete closure of the E s tside Setnet fisher by giving
ADF&G the tool of the 600ft fisher . This tool will reduce both the negative economic impacts while conserving chinook s | mon.

Thn oufor ourtime,

r Anderson
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From: Live 1 Of 1
To: DFEG. BOF Comments (DEG sponsored)

Subject: Support ACR 10

Date: Tuesday, October 5, 2021 5:36:29 PM

Hello,

I am writing to voice my support of ACR 10. I am watching my families livelihood be taken away because under the
current management plan there are practically NO options for setnetters during periods of low king abundance.
Setnetters and managers deserve options and this can give them some. Please help.

Warm regards,

Michael Crookston



From: Michael Gatling

To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 10

Date: Wednesday, October 6, 2021 4:01:59 PM

Dear Board of Fish Members,

I would like you to consider voting in favor of ACR 10 at your upcoming meeting. This
proposal represents an equitable way for some continued fishing on years where there is low
king abundance. As it’s been demonstrated, there is a statistically insignificant number of
kings harvested in the 600’ fishery. This seems like a fair way for some fisherman across all
beaches to continue to harvest the over abundance of sockeye.

Sincerely,

Michael Gatling
ESSN Fisherman for over 30 years

PC092
lof1l
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From: Michele Markham
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 9:18:14 AM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and

Alaskan Fishermen.
Thanks,

Michele Markham
Permit # 223791
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From: Mike Markham
To: DFEG. BOF Comments (DEG sponsored)
Subject: support for ACR 10
Date: Tuesday, October 5, 2021 9:16:56 AM
Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and

Alaskan Fishermen.
Thanks,

Mike Markham
Permit # 370514

This e-mail, including attachments, may include confidential and/or proprietary information,
and may be used only by the person or entity to which it is addressed. If the reader of this e-
mail is not the intended recipient or his or her authorized agent, the reader is hereby

notified that any dissemination, distribution or copying of this e-mail is prohibited. If you have
received this e-mail in error, please notify the sender by replying to this message and delete
this e-mail immediately.
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From: BRIAN SCOW
To: DFEG. BOF Comments (DEG sponsored)
Subject: Regarding ACR 10
Date: Tuesday, October 5, 2021 3:32:32 PM

My Name is Nancy Scow, I fish Salamatof Beach. I totally support ACR

Sent from my iPhone
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From: Paul Crookston lofl
To: DFEG. BOF Comments (DEG sponsored)

Subject: Support ACR 10

Date: Tuesday, October 5, 2021 6:56:53 PM

I am life long set-netter writing to urge your support of ACR 10. My family has fished on lower Salamatof Beach
for over 50 years.

Paul J. Crookston
801-719-6465



Submitted PC097
e id ornstad 1of1
Submitted On o
10/6/2021 9:33:35 PM
A filiation

Phone
Email

Address
46701 Joyce Cir
enai, Alaska 99611

I would like to comment regarding AC  10:
Modify com ci sal onsetgi netfisheryinth KenaiRive La e Run King Salmon Management Plan (5 AAC 21.359).

While am not generall in avor of et another restrictive measure to Eastside Setnetters, | would like to support AC 10 given the
predicament we ind ourselves in with low king numbers and large over abundance o socke e.

Eastside setnetters, objectivel cannotbe a actor in the declining king numbers or 3 reasons: 1) The ishing pressure rom ESSN has
onl ever been resticted over the last several decades. (2) ESSN ishing methods have not changed. (3) The number of ESSN has not
increased in decades.

It would be ver hard to understand wh the ESSN isher would need to continue to experience an urther mandated complete closures in
times of sockeye abundance when: 1) it has not contributed to the decline in kings, (2) it harvests a ver small portion of the king run even
ona ull compliment of gear, and (3) the Department already has a near shore isher measure it can, and has used to reduce even urther
the already small number of kings harvested in the ESSN.

lam a 3rd generation ESSN o almost 50 ears and | can speak directl to the king catch on our site on Salamotof each. Ona ull
compliment of twelve 35- athom, 45-mesh gear, we catch between 1-3 kings each opener on average, neary  of which c ught
mo e than 600" f o ean highw t .Fromm perspective, onour beach, AC 10 is a viable tool to use or the specific situation we
ind our selves inin Upper Cook Inlet of late with concurrent weak king runs and strong sockeye runs.

For kings, the problem is likel complex, and WHE E itis occurring seems to be a m ster , but it simpl cannot be occuring in the
Eastside setnets. The ESSN isher has onl everreduced its e ortina non-targeted isher while large kings are speci icall targeted in
their spawning beds by hundreds of anglers dail . The ESSN isher largl does not even occur in waters where kings primaril run. Simpl
put, most kings are running outside and/or underneath the set nets (evenwith a ull compliment of gear). There is no data that supports that
the ESSN isher has contributed to the decline o kings, but there is plent o data to support that ESSN isher canbe used b the
Department to help ef ectivel manage an overabundance of sockeye while at the same time conserving kings. Please consider AC 10
or this reason. Thank ou or the time ou all put into these work sessions. Itis signi icant.



Submitted
oberta N ce
Submitted On
10/5/2021 4:08:24 PM
Affiiati n

Ph ne
Emai

Address
PO x401
Kenai, A aska 99611

Dear OF,lamasking out please support AC
fisher has decinedt such an extentthat'm notsure itwi ever recover. Processing plants have dwindled, empl

10. Our fami

PC098
l1of1l

has been setnet fishing on Salamatoff eachfor41 ears and the
ing crew when they

make s itte money is a chalenge, finacial gearing up for five days ffishing is justs difficult! AC 10w uld significant he p with

planning, crew, supplies, and f d.

It's al justs depressing and we rea need



PC099

From: Romayne Hindman 1 Of 1
To: DFEG. BOF Comments (DEG sponsored)

Subject: ACR 10 support

Date: Wednesday, October 6, 2021 11:24:37 PM

As a long time set netter in Cook Inlet, | would like to give my support and ask that the board
of fish do the same to ACR 10. | see this as a way in times of low King salmon returns to slow
the escapement of Sockeye salmon into the river system and try to manage both stocks for

the future.

Respectfully

Romayne Hindman

Cook Inlet Set Netter

Central District, East Forlands Section
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S hFrost d-Hudkins 10f1

Submitted On

Affili

10/6/2021 5:02:58 P
tion

Phone

Em il

Address

PO OX 1116
Kenai, Alask 99611

name is S ahF ostad-Hudkins and |am w iting today to support ACR 10.1 m  3rd Generation fisherm n following in m
G andfather and m Father’s footsteps. Alongside with m husband, ou children and ou grandchildren, we e continuing ou families
legac .

We full support ACR 10 as it states and believe that it fits the c iteri as we have new information, it will cor ect an effecton fisher tht
was unforeseen and we have new information with the EEZ.

Utilizing the 600 foot fisher would allow fishermento h vest excess socke e, Il while conse ving king h vest.

When the 600ft fisher is used, mostnets e dr and onthe beach at some point du ing an opener as ou tidal ange in Cook Inlet is
the second | gestin the world. While this makes ou h vesttime less, whenwe e inthe water, we e ver effective.

OnJul 20th, fo the fi sttime IIESSN (including Sal m tof e ch)we e giventhe opportunit to h vest excess sockeye salmon all
while educing ou king h vest using the 600 foot fisher . It proved to be ver good day for both. Over 36,000 sockeye were
h vested to 11 kings.

The amount of sockeye entering the Kenai River in August has inc eased since 2003.
OnJul 31st, 2021, 77,985 entered the iver.
In August the dipnetters have completed thei seasonand m n drifters have packed it w  for the winter as well.

On August 24th, the number of sockeye past the counter was 2,441,825. Thisis 1,241,825 A OVE the upper end of the sockeye
goal.

It is imperative for the commerci | fishermen to have the opportunit to h vest excess socke e salmon Il while conse ving the king
salmon and ACR 10 would give the Department the abilit to do just that.

Thank oufor ou time and ou effortinthe States Fisheries.

S

h nd Jason Hudkins
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From: Sara Martinez
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 8:31:07 PM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and
Alaskan Fishermen.

Thanks,
Sara

Sara Martinez
saraamartinez92(@gmail.com
480) 234-5127



Submitted PC102
r hpellegrom 1of1
Submitted On
10/6/2021 12:39:32 PM
ffili tion

If weak tock m n gement takes precedence over exceeding board mandated escapement goal ,thenlf jut w te ofthe State’ time
and moneyto h ve on rcounter , employees, equipment, etc.

| upport CR10
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S | Anderson 1of1
Submitted On
10/6/2021 5:55:52 PM
Affili tion

Phone
Em il

Address
5521 101st St SW
Mukilteo , W s ington 98275

M nameisS | Andersonand| m 4t generationcomerical fis ermanonS | matof eac .lspend m summers arvesting salmon
alongside m parents, m siblings, m usband and nowm 3c ildren.| m ver proud oft elegac t atwe carr andwis tos aret t
wit m c ildrenfor earsto come.

| am writing today in suppprt of ACR10. T e lastsever| ears aves owns ifting of runtiming nd more socke e entering the Kenai
River in August. In fact, on August 24t t e Kenai Riverw s at 2,441,825 sockeye pastt e counterw ic was 1,241,825 above t e upper
end oft e goal. Isupport ACR 10 as written and believe t atin ears of low abundant king salmon, t is "tool" would allow t € Department
todirectt e rvest of excess socke e salmon Ilw ile conserving king salmon.

T ank oufor ourtime and ourdedication to ourfis eries.

S | Anderson, 4t Generation UCI setnetter



Submitted

Sta i Steffy
Submitted On

10/5/2021 6:19:27 PM
Affili tion

Phone
Em il
Address
21912 55th Ave SE
Woodinville, Washington 98072
I support ACR 10.

-St ci Steff , UCIcommeri [fishermen

PC104
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From: Taylor Markham
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 8:29:26 PM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and

Alaskan Fishermen.

Thanks,
Taylor

Taylor Markham

taylormarkham(@gmail.com
480) 241-0841
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ed rookston 10of2
Submitted On
10/6/2021 11:27:31 PM
Affiiation
ommercia Setnetter

Phone
Emai

Address
53509 Veco Ave
Kenai, A aska 99611

Dear oard of Fish Members;

he comments below are submitted in response to the ADF&G Staff omments on A Rs which were recent made public. In particuar
these comments are specificto A R 10 concerning the use of a 600 foot near shore setnet fisher intimes of ow king salmon abundance.
Implied inm commentsis m supportfor A R10 and m urgent request that the oard accept A R 10 for advancement and inc usionin
anupcoming oard Meeting Agenda for deliberation and action.

Response to Staff omments regarding A R10:

Heading #1; What this A R seeks to change. his information is accurate and | agree with it.
Heading #2; Present Situation. A so accurate and | agree with it.

Heading #3; Staff Assessementof A R 10

his heading section contains no information whatsoever as to the reasoning for, nor provides an evidence to support the "NO"
determinations on al 3 criteria. As commercial fishermen we have appropriatel engaged with man members of the ADF&G staff
regarding these matters. We are aware there certain are members of ADF&G staff who have serious concerns about the issues
addressed in A R 10. Specifical regarding criteria a) and c).

riterion "a)" asks — Is there a fisher conservation purpose or reason? onsidering the enormous repeat and predictable over
escapement of sockeye into the Kenai and Kasi of rivers and the already measurable decrease in returning run sizes, and also given the
poor production of the Kenai River main stem spawning king salmon, there cear is a ong term conservation purpose and reasonto A R
10. ltis to provide a much needed tool and method to area managers to enable them to manage to meet the appropriate escapement
goals in a balanced effective manner so as to avoid the ong term conservation concerns for both sockeye and kings caused by the
unchecked, repeat, al time record high evels of over escapment.

Criterion "c)" asks — Does the A R address an effect of a reguation on a fisher that was unforeseen when that regu ation was adopted.
Once again, there is no information as to the reasoning for, and no evidence to support, a "No" determination. However, the oard
Members wi recal the position presented by the commissioner at this summer's emergenc meeting on the same issue. In short, it was
represented to the Board that the "fisher " in question was the ESSN fisher and that the "effect" in question was the mandator c osure of
the ESSN as a resut of a previous adopted reguation. Itis ogical to presume perhaps the same source of infuence was once again
brought to bear in the finding of the "No" determinations in this staff assessement. his representation is mis eading and fai s to
comprehend the true scope and purpose of A R10. he "fisher " addressed by A R 10 is the whole Upper ook Inet Salmon Fisher ,
which inc udes interested communities and industries and individual persons involved in and effected by that fisher . he reguation it
addresses is the regu ation adopted which completel and mandatori coses the entire ESSN if projected ate run arge king sa mon
escapementis ess than 15,000 fish — regardless of al other factors. Now the meat of this question is focused in the consideration of
overwhelming evidence of the negative effects of the regu ation (cited previous ) on a fisher (the whole Upper ook Inet fisher ) that
were unforeseen when that regu ation was adopted.

hese unforeseen effects inc ude:

* heinabiit forfisheries area biologists and managers to check and harvest unprecedented al time record high over escapements of
socke e into the main rivers.

» The combined osses to the fisher , which inc udes al persons, communities and industries that enable a fisher to even exist, of
staggering porportions. Using the valuatrion provided by KPEDD of $100 per sockeye the oss in this 2021 season alone on the forfeited
1,443,684 sockeye totals over $144,000,000 in economic oss to the "fisher " (and al those direct and indirect connected to the
fisher ). Additional , enormous simi ar osses occurred in 2019 and 2020.

* he biological alteration of the sockeye run return timing — shifting to arger and ater run peaks cause by unbalanced harvesting
throughout an entire run span.



» he unfair and unjustifiable total exc usion of the setnet fisher from a harvest opportunit , whi e transferring that al ocation to other user
groups who are fishing atfu force. PC106

« Other significant factors which have bearing on the dramatic effect of the stated reguation and its impact on the abi it ofﬂsheriezsmc
managers to manage in a balanced approach for the mixed stock difficu ties presented by strong sockeye numbers and weak king
numbers are: 1) It was unknown and unforeseen to the oard in 2020 that fishing setnets on in near shore waters, c ose to the water ine
resuts in a dramatic reduction of the incidenta king harvest number by setnets. his was cear demonstrated in the few 600 foot setnet
openings in the 2021 season; 2) it was unknown and unforeseen to the oard in 2020 that the current Administration of the State of A aska
and the eadership of the Dept. of Fish and Game woud inexp icabl refuse to cooperate with federal authorities to manage the EEZ
waters of U |and force the counci to c ose this arge fishing area to commercia drift gi net fishing. his new, unprecedented and
unforeseen action further exacerbates the need for a change to the existing regu ation so as to al ow for some meaningfu method of
harvesting socke e whi e great reducing the harvest of king sa mon.

A of these factors and the abundance of evidence cear demonstrate that A R 10 does in deed address an effect of a reguationon a
fisher thatwas unforeseen when that regu ation was adopted. he answer to the question asked in criterion "c)" is "Yes."

The fact that the Staff Assessment states "No" to both "a)" and "c)" raises some serious questions for the oard to consider. he
message of the Staff Assessment has the unspoken implication that the entire ADF&G staff somehow unanimous agreed thatA R 10
does not meet an of the criteria. Yet we know from persona conversations this is not the case. here is no explanation provided as to
how the assessment was determined. Was it based on broad cooperative input and a carefu ana sis by senior staff? Was there a vote? If
so - what were the resuts? Who and how man feltthe A R does or does not meet the criteria? he question emerges as to whether the
assessment determination was made in the same manner as in the wel documented emergenc meeting this past summer, wherein the
commissioner issued a finding based his narrow representation that the on  effect in question was the ¢ osure the ESSN. He dec ared
that was an anticipated event and therefore was not unforeseen and hence no emergenc existed.

he true scope of A R 10 is to address the man serious negative effects caused as a resut of the c osure of the ESSN, which effects
were unforeseen by the oard. Not merel to state that the c osure itse f was an unforeseen event.

Additional the oardis eftto consider wh the highest evel of authorit in the department is not providing eadership and sound problem
soving ski s and actions and a so management ski s to address the problem and to enable a more balanced and effective mangement
and uti ization of the vital sa mon resource. Wh is a va id proposed effective solution method not embraced, explored, employed and
considered in an open, honest, co aborative and positive manner? How does one exp ain the dismissa and margina ization of the
proposed so ution and a so the denia of the ver existence of an enormous problem so obvious to others? Where is the eadership, the
stewardship, the responsibi it , and the accountabi it ?

Detai s provided under the heading #4 ADDI IONAL INFORMA ION are accurate and concise. It shoud be helpfu to the oard in
understanding some, though certain not a , of the histor behind this current situation. It further explains some of the faws in the 600 foot
fisher as current defined from an application standpoint. It a so summarizes the ooming cha enges and uncertaint associated with the
ook Inet EEZ cosure. ut one thing is certain, fish unharvested in the EEZ cannot possibl be harvested along the U |beaches if there
are no setnetters fishing in the water at a ! In general the additional information section tends to endorse the needs addressed in A R 10.

However, there is an obvious ommission of the a the relevant data obtained b the department which positivel showed the extreme
effectiveness of the near shore fisher method. his data has been presented to the oard in other documentation and discussions.
Suffice itto sa here that significant numbers of socke e were harvested and the number of kings harvested was a most insignificant —
extremel ow numbers were taken. Again, the question arises — wh is this high relevant data not inc uded in the ADDI IONAL
INFORMA ION section for the oard to consider? hisis etagaina prime examp e of how infuencers in the ADFG are not sincere in
their role to educate and advise the OF to assist ouin our duties but rather to present questionable and unjustified information, just ike
these assessment eva uations and withho d and hide certain high re evant from ou, just ike the catch data and evidence of the
effectiveness of the 600 foot setnet openings. It fies in the face of good judgement and wise management and defies an sincere intent
(b some) to so ve real problems with real so utions.

I acknow edge the col ective judgement of this oard and express appreciation for our sincere intentions to solve real problems with real
so utions. Man conversations have indicated a wi ingness to earn the facts and understand the issues and a resolve to take positive
action to overcome the serious problems inherent in the current regu ation structure and to do so even out of ¢ c e and amidst the
difficuties caused b the pandemic. hank ou.

Warm regards,

ed rookston, ide haser Fisher , LLC — Kenai Setnetter



PC 107

1lof1l
From: Thomas Hindman
To: DFEG. BOF Comments (DEG sponsored)
Subject: ACR 10
Date: Wednesday, October 6, 2021 11:19:17 AM

| would like to show my support for ACR 10. As a long time set netter in Cook Inlet, i believe
that the adoption of ACR 10 would help in the reductio of over escapement of Sockeye salmon

during King return years.
Thanks

Thomas Hindman

Cook Inlet set netter

Central District, East Forlands



From: Travis Every

To: DFG, BOF Comments (DFG sponsored)
Subject: ACR 10

Date: Wednesday, October 6, 2021 9:08:57 AM

Members of the Alaska Board of Fisheries, I am writing this in response to staff
comments provided on ACR 10.

Does the agenda change request address an effect of a regulation on a fishery that
was unforeseen when that regulation was adopted? Yes, I believe that it does.

The pending closure of the Cook Inlet EEZ to commercial salmon fishing was

not discussed during any BOF meeting when the current Kenai River Late Run
King Salmon Management Plan was modified. When the current paired restrictions
were adopted into the management plan the UCI drift fleet had access

to substantially more fishing area, as well as fishing areas farther south, than they
will in 2022 when the EEZ waters of Cook Inlet will be closed to

commercial salmon fishing.

2021, and previous years, experienced sockeye salmon runs to both the Kenai and
Kasilof rivers that substantially exceeded each rivers sockeye escapement
management objectives. According to ADFG fish count website, the Kenai River
was to be managed to an In-river goal of 1,000,000 to 1,200,000 sockeye passed the
counter in 2021. As of August 24th, the number of Sockeye past the counter was
2,441,825. 1,241,825 above the upper end of the sockeye goal. The Kasilof River is
managed to a BEG of 140,000 to 320,000 with an OEG of 140,000 to 370,000. On
August 15th the count in the Kasilof River was 521,859. 201,859 above the BEG.

With the ESSN closed, large escapements were achieved in these river systems
even though the Drift fleet was fished more aggressively by ADFG in an attempt to
slow the entrance of sockeye. UCI set net, and drift fleets are sockeye targeted
fisheries.

With the newly introduced restrictions on the UCI drift fleet it is a true

statement that , " It is unknown to what extent harvest in the drift gillnet fishery
may change because of this decision", but one thing is certain more sockeye will
make it into these river systems resulting in even more over escapements, forgone
harvest, and economic loss.

ACR 10 is simply seeking some limited opportunity to target sockeye in the ESSN
when there is a harvestable surplus, while reducing incidental chinook harvest by

utilizing the 600 ft fishery.

Travis Every.

PC108
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Sent from my iPhone
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From: Zachary Markham
To: DFEG. BOF Comments (DEG sponsored)
Subject: Support for ACR 10
Date: Tuesday, October 5, 2021 3:03:14 PM

Dear Board Members,

Over the last few years, we have watched our season be closed due to low king abundance. I
am in support of ACR 10. Please consider this ACR to help protect Alaska's fisheries and

Alaskan Fishermen.

Zach Markham
Permit # R773996

Zachary Markham

480-773-1855
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ristine randt
Submitted On 1of2
10/4/2021 7:55:59 PM
Affiiation

Phone
Emai

Address 1 112 ath Ave.

Kenai, Alaska 99611

October 03, 2021

oards Support Section
P.O. ox115526

Juneau, AK 99811-5526

air arson-VanDort, oard Members,

M Nameis hristine randt, and lam a set net fishermaninte Kasiof Subdistrict, Sout K- eac . We are a 4-generationsite t at as
beenfis ing since t e ate 1960s. We old t e original permitsandt ey ave stayedint e fami .

lam opposed to an ¢ anges att istime.In2020 m sonsubmitted A R5tot e OF Work Sessiont at requested carificationbyt e
OF to give carityto the ommissioner as tow ento use t e 600 ft. under the fo owing conditions; whente Kasiof and Kenai River wi
meett e escapement goals and w ent e ower end of t e ate run Kenai King Salmon escapement may not be met. Att attimet e OF
members did not supportt is to be brought up att e Statewide Meeting and suggested t at it be submitted as a proposal att e next
Upper ook Inet Meetingc ce. ommissioner Laing said e woud ike to see it used as a tool t e next summer to see ow it works.

Ipersonal donot ave abeac net. We old 4 permits and outoft ose 4on 2 ave beac nets. lalso knowt att ere are a majorit of
permit oldersint e Kasiof subdistrictt atdo not ave beac nets. T isisa istoricalfis er t at as always been managed fort e most
part byt e Kasi of River Management plan. T e Kasi of River needs to be managed separatel ,and t e toolsto do t is are already in
place int e Kasi of River Salmon Management P an5 AA  21.365.

T etoolsaret erefort e ommissioner and fis er managers to use. We ave continuous over escaped bot t e Kasiof and Kenai
Riversina ope to maket e King runs return. I believe t att is management strategy is fawed. Do we real knowt e effectt att ese
arge returns into t e Kenai River ave ont e King eggs and redds? How aboutt e mi ions of pinks t atgo up t e middle of t e river and
are predators to King Salmon eggs w ateffectdot ese ave ont e King redds? How aboutt e Rainbow Troutand t e Dol Varden?
T esefis are also predators and impact King Salmon and | know t at a biologist 10 ears ago was concerned aboutt eir arge

popu ations.

The ast3 earst e arge King escapementint e Kenai River as been 11,499 to 11,868. | believe t atwe s oud owert e bottom end of
t e arge Kenai River Late Run King escapement to 11,000. Kings are s owing up ater and ater ever seasonas aret e Kenai River
Socke e Samon.

Over escaping t e Kasi of and Kenai Rivers is a waste of resources. T e Department as unnecessari realocated t e sockeye runs to
al users exceptfort e set net feet. Our opportunit to arvest as beentakenevent ought e reds are plentifu.



I do not want the 600 ft. to turn into the status quo and | be ieve that thisis w atwi appen if we do not wait unti an Upper ook Inet oard
ce appens. PC110

20of2

A R’s11,13and 14 ave valid questionst ats oud be answered and addressed att is OF Work Session.

P ease consider directing ommissioner Laing to stay wit in Socke e goals. |am not suggestingt at we s oud forget aboutt e King
escapements butt e restrictions placed on set netters are aving ver itte impact on getting more Kings into t e river and instead we are
impacting t e Socke e runs.

T e definition of insanit : Doing t e same t ing over and over and expecting different resuts.
Respectfu
ristine randt

Permit oders, Brian, Kear and Gar Koski
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Affili tion
Self

Hello OF hair Mrs. arlson-VanDortand OF Members,

Myn meis r LHollier. m life long resident of Kenai. lh ve beenan ESSN fisherm nsince 1971, Ifish Kalifonsk  each, mostl
North Kalifonsk  each, statistic | re 244-32. M fishsites are multi-permit famil operation, that fish loc tions from beach nets out to
the 1.5 mile boundar .

Iwould like to submit few comments on proposals that the OF will address at the workshop in October, 2021.

IOPPOSE A R 9, whichwould seek to m ke changes to the Ken i River Late-Run King Salmon M n agement Pl n (KRLRKSMP). One
itemin A RO9, seeks to open the Kasilof Section 1/2 mile fisher during times when there are low King S Imon returns to the Kenai River.
In the KRLRKSMP there re hourl restictions pl ced onthe ESSN fisher 48,36,24 depending onwht step downs re beingt kenin-
river. AS ADF& hs st ted intheir comments " Additionall , when fishing in the K silof Section within one-h If mile of shore, the hours
used count tow rd the m ximum number of hours th t the entire ESSN fisher m  be open". Fishing restricted hours, in the K silof 1/2
mile fisher , th timp cts the entire ESSN fisher is wrong. | Iso believe that the King Salmon harvest would be much higherth n 600 ft
fisher . For these two major reasons loppose A R 9.

ISUPPORTA R 10, which Iso seeks to m ke changes inthe KRLRKSMP, b fishing limited 600 ft fisher onthe ESSN fisher .

A R 10, s writtenis prett straight foreward. |do believe that there re unforseen consequences of some parts of the KRLRKSMP th t
went into regul tionin 2020. Ithink th t nemergenc does exsit. In 2021 the Ken i River exceeded its upper end socke e in-river goal by
over 1 Millionand its SE by over 200%. In 2020 the OF, on recommendations from ADF& , lowered the E inthe Kasilof River b
20,000 on the upper and lower end (140,000-340,000). Yet it 2021 the Kasilof Riverh d nescapement of over 520,000. |believe A R
10 should pass atthis OF Work Shop. Atthe OF Statewide meeting in March 2022, all user groups and ADF& ¢ nwork on possibl
m king some changesto A R10 nd the KRLRKSMP , so grossl exceeding OF m ndated goals might not occur.

IOPPOSE A R11.This A R asks to eliminate the 29 mesh gear restrictions th t occur in the KRLRKSMP. A 5 inch mesh net that is 45
meshes deep fishes over 18 ft deep t slack tide. The same gear that is 29 meshes deep fishes about 12 ft deep t slack tide. | believe
tht fishing 29 mesh deep netsis tool that enables the ESSN fisher to h rvest socke e will reducing King Salmon h rvests, during
times of low King Salmon returns.

Th nk ou,
r L Hollier

Ken i, Ak.
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From: Mark Ducker
To: DFEG. BOF Comments (DEG sponsored)
Subject: Comment and Information regarding ACR 11 and ACR 14
Date: Wednesday, October 6, 2021 11:51:34 PM
Attachments: ADFG response to Kintama report.pdf
Glenn,

First of all, the Department's response to ACR 11 negated the issue and provided nothing that
was germane to the ACR in RC 2 by ADFG response. Second, ACR 14 was treated similarly
with nothing germane to my ACR being provided to the public or board within RC 2.

The issue was explained in ACR 11. I will attach the Department s response to the Kintama
Report since RC 2 negated the germaneness. Also on page 19 of the Kintama report the
author misrepresents Kenai late-run king salmon model estimates as 5,098 Kenai River king
salmon but were in fact all UCI king salmon harvested (Northern District, Kaligan Island,
West side, and Eastside harvest as stipulated by Pat Shields in the memorandum notation).

ACR 14 was specific to yield loss and a management concern; i.e., surplus to escapement
harvest foregone and predictable recruitment production losses resulting from chronic high
escapement levels as a direct result of provisions found in the Kenai River late-run king
salmon management plan and specified within ACR 14. However, RC 2 failed to mention any
escapements nor BEG yield analysis for the public or board. I will attach files to address this
issue including escapement tables on Kasilof sockeye salmon and Kenai late-run sockeye
salmon. In the last 5 years alone 928,962 (nearly 1 million) Kasilof River sockeye salmon -
surplus to escapement above the midpoint went into escapement and were foregone. Yield loss
on Kenai late-run relative to surplus yield available was 3,349,703 sockeye over the last 5
years. Both sockeye stocks combined represents 4,278,665 sockeye (foregone harvest) -
21,393,325 pounds of commercial fish which represents 43 million dollars in ex-vessel value
alone. The recruitment loss can represent an additional 43 million in economic losses.

I will forward escapement tables and CPUE sockeye data tables for the last 5 years which is
germane to ACR 11 and ACR 14.

Thanks,

Jeff Beaudoin
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Oversimplification of complex harvest modeling
issues outlined in Welch et al. (2014)

T Mark Willette”, Pat Shields' and Eric C Volk?

Abstract

limited data proposed in the regulatory arena.

In their paper, ‘Migration behavior of maturing sockeye (Oncorhynchus nerka) and Chinook salmon (O. tshawytscha)
in Cook Inlet, Alaska, and implications for management,” Welch et al. (Anim. Biotelem. 2:18, 2014) report data on
migratory behavior and relative swimming depths of Chinook and sockeye salmon near the Eastside Setnet (ESSN)
fishery, Cook Inlet, Alaska, using acoustically tagged fish and an anchored array of acoustic receivers. Using this
information, they provide a model to estimate changes in Chinook and sockeye salmon harvests associated with
potential regulatory changes affecting surface gillnet depths in this fishery. We are concerned that the modeling
exercise paints an unrealistic picture of how simply changing gillnet dimensions would translate into a viable
management approach to preserve or increase sockeye salmon harvests while minimizing catch of Chinook salmon.
Much of this fishery occurs in very shallow water, and Cook Inlet tides range about 10 m with tidal current speeds
reaching about 9 km hr™'. Model assumptions that gillnets in this dynamic environment were hanging vertically
and that gillnets did not reach the bottom are not valid. Gillnets in this fishery billow in strong currents causing the
lead lines at the bottom of the nets to rise in the water column, and an unknown but high fraction of all gillnets
reach the bottom for some portion of each tide cycle. We believe further information and a more sophisticated
analysis is needed to realistically model changes in Chinook and sockeye salmon harvests in relation to gillnet
depths, and we are concerned about unintended consequences that may arise from unrealistic solutions based on

Keywords: Chinook salmon, Oncorhynchus tshawytscha, Sockeye salmon, Oncorhynchus nerka, Acoustic telemetry,
Migratory behavior, Swimming depth, Gillnet fishery, Harvest modeling, Fishery management

Background

In their paper, ‘Migration behavior of maturing sockeye
(Oncorhynchus nerka) and Chinook salmon (O. tsha-
wytscha) in Cook Inlet, Alaska, and implications for man-
agement, Welch et al. [1] provide interesting insights on
migratory behavior and relative swimming depths of Chi-
nook and sockeye salmon near the Eastside Setnet (ESSN)
fishery, Cook Inlet, Alaska, using acoustically tagged fish
and an anchored array of acoustic receivers. Based on data
from 11 Chinook and 25 sockeye salmon, a central finding
of their paper is that Chinook were deeper swimmers than
sockeye salmon in the study area, with median migration
depths of 4.8 and 1.8 m, respectively. Conceptually, these
differences in water column distributions offer a means to

* Correspondence: mark.willette@alaska.gov

'Alaska Department of Fish and Game, 43961 Kalifornsky Beach Rd. Suite B,
Soldotna, Alaska 99669, USA

Full list of author information is available at the end of the article

( BioNMed Central

selectively avoid the deeper migrating species in set gillnet
fisheries by using shallower nets. The authors provide a
modeling exercise ([1], Figure nine) which uses this data
to predict how changes in gillnet dimensions could pre-
serve desired harvest of migrating sockeye salmon while
avoiding deeper swimming Chinook salmon, a species of
particular concern returning to the Kenai River. Unfor-
tunately, limited data from very few fish and a number of
caveats, some noted by the authors, make their approach
unrealistically simple and potentially misleading in the
highly contentious regulatory environment of Cook Inlet
fisheries.

Main text

The ESSN fishery is conducted in a 90-km section along
the eastern shore of Cook Inlet extending from the
beach to approximately 2.4 km offshore [2]. The bottom
slope is very shallow with extensive mud flats at low

© 2015 Willette et al; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain

Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,

unless otherwise stated.
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tide. South of the Kenai River, water depths at mean
lower low water (MLLW) average about 10 m along the
offshore boundary of the fishery (http://www.ngdc.noaa.
gov). North of the Kenai River, in the Salamatof statis-
tical area, where many Chinook salmon are caught,
water depths near the offshore boundary at MLLW aver-
age about 15 m. Nets are often fishing in much shal-
lower water towards shore. Spring tides in Cook Inlet
range about 10 m and tidal current speeds can reach
about 9 km hr™! [3,4]. The tide stage at one end of the
district is out of phase with the tide stage at the opposite
end of the district by about 60° (http://tidesandcurrents.
noaa.gov). The marine array of acoustic receivers used
by Welch et al. [1] consisted of 16 acoustic receivers lo-
cated along the offshore boundary of the ESSN fishery
(approximately 2.4 km from shore) and 54 acoustic re-
ceivers located along transects extending 15 km offshore
of the seaward boundary of the ESSN fishery. Thus,
migration depth data were generally collected in water
much deeper than where the fishery actually occurs.

A fundamental assumption used by Welch et al. in
calculating the potential harvests of Chinook and sock-
eye salmon based on swimming depth data is that gill-
nets hang straight down, with a standard 45 mesh net
covering about 5.5 m in depth. While we understand
that this assumption was adopted for simplicity, the ac-
tual fishing depths of nets in this fishery are undoubtedly
far more dynamic. In reality, gillnets in this fishery bil-
low like a sail in strong currents causing the lead lines at
the bottom of the nets to rise in the water column. The
authors acknowledge that deep nets may rise off the bot-
tom more than shallow nets due to their greater surface
area and, thus, resistance in the strong current, poten-
tially reducing some of the assumed difference in net
depths. But, there are other variables that can affect the
effective fishing depth of gillnets including current
speed, which changes during the tide cycle; the weight of
the lead line; and the number of fish caught in the net at
any given time, which increases drag but also adds
weight to the net. Effective fishing depth of individual
gillnets changes through a tide cycle, and because tides
are out of phase in different parts of the fishing district,
effective fishing depths of nets at various locations in the
district can be very different at any given time. It is likely
that actual harvests of either species would differ sub-
stantially from those predicted under the simple scenario
advanced in this study.

A second concern is the implicit assumption in the au-
thors’ analysis that gillnets would not rest on the sea
bottom, allowing fish to swim below the nets. They
point out that sport fishers frequently troll for Chinook
salmon in very shallow water in this area. Since water
depth in much of the ESSN fishery is very shallow, par-
ticularly south of the Kenai River, it is clear that a high
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fraction of all gillnets reach the bottom for some portion
of each tide cycle during the fishery. Fishermen may also
move their nets through the tide cycle depending upon
conditions. Without a better understanding of net loca-
tions with respect to the sea floor through a tide cycle, it
is very difficult to predict actual harvest changes with
altered net depth. In addition, differences in depth distri-
butions of Chinook and sockeye salmon in deep water
will not be maintained in shallow water where the bot-
tom forces their distributions to overlap, and shallower
nets will not affect harvests of Chinook relative to sockeye
salmon when nets reach the sea floor.

In an earlier study focused on how to minimize har-
vests of Chinook salmon in the ESSN fishery, Bethe and
Hansen [5] found that the highest average harvest rate
of Chinook salmon (0.41 per net set) occurred in set
nets located at intermediate distances from shore where
gillnets were likely reaching the bottom at low tide. The
average harvest rate of Chinook salmon further inshore
(0.23 per net set) and offshore (0.15 per net set) was
lower. Bethe and Hansen’s [5] data are consistent with
the notion that Chinook salmon are most often captured
as they migrate inshore and first encounter gillnets that
reach the bottom. Reducing the depth of gillnets may
simply shift the harvest closer to the beach where nets
again reach the bottom. Importantly, this study [5] also
found that the vertical distribution of Chinook salmon
catches in gill nets was essentially uniform at all distances
from shore.

Finally, size distributions of acoustically tracked Chinook
salmon and those captured in the ESSN fishery were very
different. The smallest acoustically tracked Chinook salmon
was about 85 cm in length [6], whereas 82% of Chinook
salmon captured in the ESSN fishery were <85 cm (mode
50 cm) in length [7]. Welch et al. [6] found that Chinook
salmon mean swimming depths were not correlated with
length, but this may have been due to the limited sample
size and data range. Folkedal et al. [8] found that smaller
Atlantic salmon swam at shallower depths in commercial
sea cages.

Conclusions

In our view, analyses in Welch et al. [1] oversimplify
problems associated with estimating changes in Chinook
and sockeye salmon harvests that may occur with chan-
ging gillnet depths, and actual harvest changes would
likely differ substantially. We do not take issue with the
central findings of the study which document migratory
behavior of these species within the study area where
the acoustic array was located. Unfortunately, despite
best efforts, this study tagged very few Chinook salmon
and not all of those were Kenai River origin fish. We do not
know how well these fish represent Kenai River Chinook
salmon behavior in general or how their migration depths
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may change as they leave the study area for the river and
shallower water. Combined with the complexities of net
and fishermen behavior as the fishery is prosecuted, pre-
dicting actual harvest impacts to Chinook and sockeye
salmon from simple changes in net dimensions is very dif-
ficult and uncertain. We are concerned that this harvest
modeling exercise paints an unrealistic picture of how
simply changing gillnet dimensions would translate into a
viable management approach to preserve or increase sock-
eye salmon harvests while minimizing Chinook salmon
harvests.

The complexity of the problem may require simulating
gillnet behavior in tidal currents and the migratory be-
havior of Chinook and sockeye salmon in the ESSN fish-
ery. Modeling gillnet behavior will require information
on locations of all gillnets and bottom depth at each net
location. The effective fishing depths of gillnets should
also be determined over a range of current speeds with
nets that are hung with various amounts of web and lead
line. Use of time-depth recorders on various parts of the
net could be used to refine our understanding of net
behavior. These data could be used in conjunction with
a tide model to simulate the behavior of gillnets during
the course of a fishing season. Simulating Chinook and
sockeye salmon migratory behavior will require informa-
tion on swimming depths of Chinook and sockeye sal-
mon in shallower waters and a thorough understanding
of how these fish migrate within the fishery. Developing
the level of understanding of these processes necessary
to accurately estimate harvest changes will be very costly
and challenging. We are committed to providing the best
information possible to the Alaska Board of Fisheries as
they deliberate regulatory changes. However, we are also
acutely aware of unintended consequences that may arise
from unrealistic solutions based on limited data proposed
in the regulatory arena.

Abbreviations
ESSN: Eastside Setnet; MLLW: Mean lower low water.
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From: Mark Ducker

To: DFG. BOF Comments (DFG sponsored)
Subject: Fwd: Info request

Date: Wednesday, October 6, 2021 11:52:20 PM
Attachments: image001.png

—————————— Forwarded message ---------

From: Marston, Brian H (DFG) <brian.marston@alask >
Date: Tue, Oct 5, 2021 at 4:00 PM

Subject: RE: Info request

To: Mark Ducker <mandsduckerak@gmail.com>

That table contains final counts so I don’t want to put that in the table.....but below are preliminary numbers for

2021 and are available on the fish count web site

The preliminary numbers for 2021 are

Kenai 2441825
Kasilof 521855

Fish Creek 22271, weir pulled early on 7/28 but still made goal

From: Mark Ducker <man kerak@gmail.com>
Sent: Tuesday, October 5, 2021 3:43 PM

To: Marston, Brian H (DFG) <brian.marston@alaska.gov>

Subject: Re: Info request

Thanks - please include 2021 numbers as this year we got jacked by 2/3 loss of gear / less than half hours

allowed / and nearly half the time fished in a cup of water.

Jeff
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On Tue, Oct 5, 2021 at 3:02 PM Marston, Brian H (DFG) <brian.marston@alaska.gov> wrote:

Kenai River Kasilof River Fish Creek
Abundance Abundance Abundance Abundance Abundance Abundance
Year Goal® Estimate ™ Goal Estimate™ Goal Estimate®
1978 350,000-500,000 398.900  75,000-150,000 116,600 - 3,555
1979 350,000-500,000 285.020  75,000-150.000 152.179 - 68.739
1980 350,000-500,000 464,038  75,000-150,000 184.260 - 62828
1981 350,000-500,000 407.639  75,000-150.000 250,625 - 50.479
1982 350,000-500,000 619.831  75,000-150,000 180239 7 50,000 28.164
1983 350.000-500.,000 630.340  75.000-150.,000 210.271 r 50,000 118.797
1984 350,000-500,000 344,571 75,000-150,000 231685 7 50,000 192.352
1985 350.000-500.,000 502.820  75.000-150.,000 505.049 r 50,000 68.577
1986 350,000-500,000 501.157  75,000-150,000 275963 7 50,000 29.800
1987 400.000-700,000 1.596.871 150.000-250.000 249250 r 50,000 91.215
1988 400,000-700,000 1.021.469 150.000-250.000 204.000 7 50,000 71.603
1989 400,000-700,000 1.599.959 150.000-250,000 158206 7 50,000 67,224
1990 400.000-700.000 659.520 150.000-250.000 144.289 r 50.000 50.000
1991 400.000-700.,000 647.597  150.,000-250.000 238.269 r 50,000 50.500
1992 400,000-700,000 994,798  150.000-250.000 184.178 7 50,000 71.385
1993 400,000-700,000 813,617 150,000-250,000 149939 7 50,000 117.619
1994 400,000-700,000 1.003.446  150.,000-250.000 205117 7 50,000 95.107
1995 450,000-700,000 630,447  150,000-250,000 204035 7 50.000 115.000
1996 550.000-800.,000 797.847  150.,000-250.000 249944 r 50,000 63.160
1997 550,000-825,000 1.064.818 150,000-250,000 266.025 7 50,000 54.656
1998 550.000-850.000 767.558 150.,000-250.000 273.213 r 50,000 22.853
1999 750,000-950,000 803.379 150.000-250.000 312587 7 50,000 26.667
2000 600,000-850,000 624,578 150,000-250,000 256.053 7 50,000 19.533
2001 600.000-850,000 650,036 150.000-250.000 307570 7 50,000 43.469
2002 750,000-950,000 957,924  150,000-250,000 226,682 20,000 - 70,000 90,483
2003 750.000-950,000 1.181.309 150.000-250.000 359.633  20.000 - 70.000 92.298
2004 850.000-1,100.000 1.385.981 150,000-250,000 577,581 20,000 - 70.000 22,157
2005 850.000-1.100.000 1.376.452 150.000-250.000 348.012  20.000 - 70.000 14.215
2006 750,000-950,000 1.499.692 150,000-250,000 368,092 20,000 - 70.000 32.566
2007 750,000-950,000 867.572 150,000-250,000 336,866 20,000 - 70,000 27.948
2008 650,000-850,000 614,946  150,000-250.000 301,469 20,000 - 70.000 19.339
2009 650,000-850,000 745,170 150,000-250.,000 297,125 20,000 - 70,000 83.477
2010 750,000-950,000 970,662 150.000-250.000 267,013 20,000 - 70.000 126.829
2011 1.100,000-1,350,000  1.599.217 160.,000-390.000 245,721 20,000 - 70.000 66.678
2012 1.100.000-1,350.000 1.581.555 160.000-390.000 374,523 20.000 - 70.000 18.813
2013 1.000,000-1,200,000  1.359.893 160.,000-390.000 489,654 20,000 - 70.000 18,912
2014 1.000.000-1,200.000 1.520.340 160.000-340.000 439.977  20.000 - 70.000 43.915
2015 1.000.000-1,200,000  1.704,767  160.000-340.000 470,677 20,000 - 70.000 102.296
2016 1.100.000-1,350,000  1.383.692 160.,000-340.000 239981 20,000 - 70,000 46,202
2017 1.000.000-1,300,000  1.308,498 1060.000-340.000 358,724 15,000 - 45.000 61.469
2018 900.000-1,100.000 1.035.761 160.000-340,000 394,309 15,000 - 45,000 71.556
2019 1.000.000-1,300.000 1.849.054 160.000-340.000 378.416  15.000 - 45.000 76.031
2020 1.000,000-1,200,000  1.714,565 140,000-320.000 545,654 15,000 - 45,000 64,234
Naote: ND = no data; "-" = incomplete count

ar .
Inriver goal

" From 1978 to 2010. enumeration estimates and goals prior were in BENDIX units; 2011 through 2020 are in DIDSON units.

° Enumeration etimates prior to 2020 reflect minor adjustments to the escapement database.

? Yetna River SEG replaced with lake goals at Judd, Chelatna, and Larson Lakes.

®Escapement estimates via remote camera; an unknown number of salmon escaped into the lake after camera malfunction or removal.
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From: Mark Ducker <mandsduckerak@gmail.com>

Sent: Tuesday, October 5, 2021 2:58 PM
To: Marston, Brian H (DFG) <brian.marston@alask >
Subiject: Info request

Please send the updated escapement table for Kasilof sockeye and Kenai late-run sockeye.

Jeff B.



From: Mark Ducker

To: DFEG. BOF Comments (DEG sponsored)

Subject: Fwd: Data request follow-up

Date: Thursday, October 7, 2021 12:01:41 AM

Attachments: 2021 announcements in recordings of ESSN king harvest2.docx

Copy of Copy of Beaudoin_request CPUE-bhm3.xlsx

---------- Forwarded message ---------

From: Marston, Brian H (DFG) <brian.marston@alaska.gov>
Date: Sat, Sep 4, 2021 at 2:18 PM

Subject: Data request follow-up

Jeff attached please find my response to your data requests.

You asked for the sockeye and king harvest by stat area in the ESSN fishery for year 2017-
2021, the gear allowed, and the area open (see excel file). As per your request, [ also
calculated a cpue for those harvests by stat area. Feel free to calculate that differently if you
wish...

You also asked for the recorded announcements and the data (I added the data used to the
earlier file I had sent) used to calculate those announcements for Kenai stock compositions for
the Kenai and Kasilof section harvests of king salmon in 2021 (see word file).

I realize you also asked for calculations of the Kenai large king harvest by each opening and
stat area...

As stated in an email to you on 8/31, the department will not be calculating Kenai large stock
composition of harvests by stat area as the sample size is not sufficient to provide those
estimates.

If you notice or feel there are errors in these files please contact me so we can rectify the
situation. I had to go back to each specific EO individually for all 5 years to get the hours and
gear allowed and area open.... so there was a lot searching and of transcription involved. The
gear allowed per area is often complex. Please let me know if you have questions or concerns
about this file, or if you feel I have misunderstood your requests.

Let me know that you received this please, and if it fulfills your current requests. Also please
include me in any further data request directly so that these can be fulfilled ASAP.
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UCI recording announcements of estimated Kenai River king salmon harvested in the 2021
ESSN fishery and date first announced.

All data that went into these recordings was preliminary and the recordings reflect the
best estimates of large Kenai River king harvest available at that time. Final analysis
of the genetic samples may change these estimates to some degree.

Changes to the daily tally of total kings harvested may have changed the
announcements (see the 7/14 and 7/15 announcements). Each announcement was
repeated until the tally changed with each proceeding commercial opening.

Formula used
(Total kings)*(2021 pooled proportion large)*(previous years’ average Kenai stock)
Calculations and recorded announcements

7/7; As of 7/5, the total season harvest of Kenai River large king salmon in the ESSN
fishery was 56 fish, and the total harvest of king salmon of all sizes and stocks was 352.

(Total kings)352*(2021 pooled proportion large).23*(previous years’ average Kenai
stock).69

7/8; As of July 7, the 2021 total season harvest estimate of Kenai River late run large king
salmon in the ESSN fishery was 56 fish, and the total ESSN harvest of king salmon of all
sizes and stocks was 356.

(Total kings)356*(2021 pooled proportion large).23*(previous years’ average Kenai
stock).69

7/11; As of July 9, the 2021 total season harvest estimate of Kenai River late run large king
salmon in the ESSN fishery was 91 fish, and the total ESSN harvest of king salmon of all
sizes and stocks was 525.

(Total kings)525*(2021 pooled proportion large).25*(previous years’ average Kenai
stock).69

7/14; As of July 12, the total harvest estimate of Kenai River late run large king salmon in
the ESSN fishery was 99 fish, and the total ESSN harvest of king salmon of all sizes and
stocks was 718.

(Total kings)718*(2021 pooled proportion large).20*(previous years’ average Kenai
stock).69

7/15; As of July 12, the total harvest estimate of Kenai River late run large king salmon in
the ESSN fishery was 106 fish, and the total ESSN harvest of king salmon of all sizes and
stocks was 768.

(Total kings)768*(2021 pooled proportion large).20*(previous years’ average Kenai
stock).69
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7/21; As of July 19, the total harvest estimate of Kenai River late run large king salmon in
the ESSN fishery was 168 fish, and the total ESSN harvest of king salmon of all sizes and
stocks was 1,160.

(Total kings)1160*(2021 pooled proportion large).21*(previous years’ average Kenai
stock).69

7/22; As of July 20, the total harvest estimate of Kenai River late run large king salmon in
the ESSN fishery was 187 fish, and the total ESSN harvest of king salmon of all sizes and
stocks was 1,234.

(Total kings)1234*(2021 pooled proportion large).22*(previous years’ average Kenai
stock).69

7/26; The total harvest estimate to date of Kenai River late run large king salmon in the
ESSN fishery was 187 fish, and the total ESSN harvest of king salmon of all sizes and
stocks was 1,234. This above announcement was repeated until 8/2 in the morning and
all announcements of king harvests were discontinued after that time.

(Total kings)1234*(2021 pooled proportion large).22*(previous years’ average Kenai
stock).69
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Al Kings Shaded from t
Species Code 410
Sum of Number Of Animals harvested stat Area
Stat Area Hours  Hours Hours Hours  Hours  Hours  Hours  CPUE kings per hour gearallowed  areaopen Abreviations
20421 24422 24425 24431 24432 24441 24442 AIESSN 24421 24422 24425 24431 24432 24441 24442 2821 20422 20425 24431  2M32 20442
[po17 2017 2007 2017 2017 2007 2007 2017 Kas = Kasilof section
06/24 2 2 13 54 13 13 13 1615385 1538462 1 ail Kas Full KKE - Kenai, Kasilof, and East Foreland sections
06/26. 2 2 18 66 14 14 14 1857143 1571429 1285714 ail Kas Full KRSHA = Kasilof special harvtes area
06/28. 7 15 9 31 9 9 9 0777778 1666667 1 ail Kas Full NKB = North K Beach stat area
06/29 16 13 16 45 2 2 2 1333333 1.083333 1333333 ail Kas Full EF = East Forelands section
07/01 16 2 2 65 7 7 7 0941176 1176471 1705882 ail Kas Full
07/03 a4 45 27 116 14 14 14 3.142857 3.214286 1928571 ail Kas Full
07/05 27 2 15 63 9 9 9 3 2333333 1666667 ail Kas Full
07/06 56 32 2 109 2 2 2 4.666667 2.666667 175 ail Kas Full
07/08 66 64 a3 173 7 7 7 3.882353 3764706 2529412 ail Kas Full
07/10 106 27 23 ECRe) 5 322 2 2 2 2 2 12|8833333 225 1916667 325 1016667 0416667 [all KKE Full
07/12 51 3 a 2 s 1 306 16 16 16 16 16 16| 31875 26875 275 2625 78125 0.0625al KKE Full
07/13 99 67 57 65 226 6 520 15 15 15 15 15 15] 66 4466667 3.8 4333333 15.06667 o.afall KKE Full
07/15 80 s 53 6 170 3 an 15 15 15 15 15 15] 5333333 3 3533333 41133333 0.2all KKE Full
07/17 73 62 78 61 188 7 469 2 2 2 2 2 12| 6.083333 5.166667 6.5 5083333 1566667 0.583333all KKE Full
07/20 27 64 %9 12 1 8 492 2 2 2 2 2 5333333 825 10.16667 14.33333 0.666667all KKE Full
07/29 27 35 86 67 341 16 572 14 14 14 14 14 25 6.142857 4.785714 24.35714 1.142857all KKE Full
07/31 2 2 65 62 17 357 n n n n n 2 5.416667 5.166667 14.83333 ofal KKE Full
08/03 37 1 a3 59 99 1 250 2 2 2 2 2 0916667 3583333 4916667  8.25 0.083333[all KKE Full
0s/07 6 19 7 2 76 1 141 n n n n n 1583333 1416667 1833333 6333333 0.083333/all KKE Full
o8/ 9 13 17 15 54 1 109 15 15 15 15 15 0.866667 1133333 1 3.6 0.066667all KKE Full
0s/10 10 15 n 16 2 1 8 n n n n 2 1 1333333 2166667 0.083333all KKE Full
08/14 2 6 a 2 B 1 20 16 16 16 16 16 0375 025 0125 03125 0.0625fall Kas .5 mile (4), KKE Full (12)
'Ms 3 5 8 13 13 13 0 5 ail Kas .5 mile
2018 2008 2018 2008 2018 2018
06/25 27 2 8 59 2 2 2 ail Kas Full
06/28. 31 81 19 131 n n n 675 ail Kas Full
06/30 45 70 18 133 14 14 14 5 ail Kas Full
07/04 74 105 57 236 16 16 16 65625 ail Kas Full
07/07 55 39 36 130 8 8 8 4875 as ail Kas Full
07/03 36 54 9 51 102 6 208 n n n 2 2 1| 3 as 4083333 425 85 osall KKE Full
07/12 2 62 & 177 10 4 465 2 2 2 2 2 12| 2.083333 5.166667 725 1475 9.166667 0.333333al KKE Full
07/14 39 63 37 139 n 2 n 325 525 3.083333 ail Kas 5 mile
07/16 17 17 2 1416667 all EFfull
07/18 2 19 u 2 7 7 7 0285714 2714286 1571429 ail Kas 600 ft
07/19 38 46 a 5 130 2 2 2 2 3.166667 3.833333 3.416667 0.416667 ail Kas .5 mile, NKB 600
07/21 3 2 2 6 89 n n n n 2833333 2083333 2 os ail Kas 5 mile, NK8 600
07/22 10 B 2 27 14 14 14 0714286 0357143 0857143 #DIV/0! ail Kas 600 ft
07/23 27 2 0 59 19 5 353 n it) it) n 2 12| 225 2166667 3333333 4.916667 1633333 0416667 all KKE Full
07/26 7 6 7 20 2 2 2 0583333 0s 0583333 ail Kas 600 ft
07/28 10 1 4 2 8 8 8 125 1375 os ail Kas 600 ft
08/08 3 3 2 25 ail KRSHA
0s/03 7 7 2 0291667 ail KRSHA
08/10 8 8 2 0333333 ail KRSHA
0s/11 4 4 2 0.166667 ail KRSHA
'ﬂu 6 6 ] 075 ail KRSHA
2019 2019 2019 2019 2019 2019 2019 2019
06/27 2 19 n 52 n n n 175 1583333 1 ail Kas Full
06/29 20 2 2 a4 8 8 8 25 15 15 ail Kas Full
07/01 7 19 9 s n n n 1416667 1583333 075 ail Kas Full
07/04 2 2 2 74 14 14 14 1571429 1714286 2 (0] Kas Full
07/08 39 39 9 2 9% 6 255 16 16 16 16 16 16| 24375 24375 30625 1625 6 0375|()exceptEF  KKEFul
07/11 31 a3 37 39 %0 8 28 15 15 15 15 15 15| 2.066667 2.866667 2466667 26 6 0533333 () except EF  KKE Full
07/13 2 3 a 4 92 2 n 2 n 2 1916667 3.416667 0333333 () Kas 5 mile, NK8 600
07/15 2 45 30 39 80 3 23 Y] kY] Y] Y] Y] 141857143 3214286 2.142857 2785714 5714286 0.214285|() KKE Full
07/18 50 53 51 7 10 an 15 15 15 15 15 153333333 3533333 3.4 5133333 1133333 0.666667() KKE Full
07/21 2 2 a 13 105 14 14 14 14 1785714 1857143 2928571 0.928571 (0] Kas .5 mile, NK8 600
07/22 2 27 27 7 107 13 235 15 15 15 15 15 15| 16 18 18 2466667 7.133333 0.866667() KKE Full
07/25 19 1 35 2 30 2 126 17 17 17 17 17 17| 1.117647 0823529 2058824 1.529412 1764706 0.117647](i) KKE Full
07/28 7 9 15 2 53 4 100 16 16 16 16 16 16| 02375 09375 075 33125 02sfal KKE Full
07/29 7 9 16 16 a3 2 9 16 16 16 16 16 16| 04375 1 126875 0azsfal KKE Full
07/31 7 7 14 15 2 2 70 16 16 16 16 16 16| 04375 0875 09375 15625  0.125[all KKE Full
08/01 4 13 17 1 7 4 56 16 16 16 16 16 16| 025 10625 06875 04375 025[all KKE Full
0s/02 1 3 4 n n n n 0 0 i Kas 600 Ken 600
lﬂoz 3 3 4 2 1 13 1 1u 1 1 1 1 7 0363636 0181818 0_0.090909]all KKE Full
2020 2020 2020 2020 2020 2020 2020
06/23 15 2 7 a7 15 15 15 1 1666667 Kas Full
06/25 10 17 1 2 2 2 2 0833333 1416667 0083333 Kas Full
06/27 7 18 2 27 9 9 9 0777778 2 0222222 Kas Full
06/30 1 17 9 37 2 2 2 0916667 1416667 075 i) Kas Full
07/02 16 2 6 1 3 15 15 15 15 1066667 1333333 04 0.066667 () Kas, NKB 475 NKB Kas ful
07/04 23 23 6 52 9 9 9 9 2555556 2.555556 0.666667 0 () Kas, NKB 476 NKB Kas ful
07/06 u 27 18 1 57 13 13 13 13 0846154 2076923 1384615 0.076923 () Kas, NKB 4.7 NKB Kas ful
07/07 B 2 7 1 2 13 13 13 13 0384615 0923077 0538462 0076923 Kas all, NKB 4.75  Kas 600, NKB 600
07/08 13 2 2 2 8 8 8 8 1625 3125 0 Kas (i), NKB4.75 Kas 600, NKB 600
07/03 16 9 2 1 a 2 7 15 15 15 15 15 15| 1.066667 06 0133333 0066667 2.733333 0.133333(KKE (i KKEall
07/13 7 13 9 5 3 67 n n n n n 12| 0583333 1083333 075 0416667 275 oKk (i KKEall
07/15 16 2 1 6 60 105 2 2 2 2 2 121333333 1 0916667 0s B ofKKe (i KKEall
07/16 5 B 4 14 n n n n 0416667 0416667 0333333 ail Kas 600, NKB 600
07/20 9 16 9 3 63 2 2 2 2 2 2 2 12| 075 1333333 075 1083333 525 0.166667|KKE (i) KKE all
07/21 4 5 3 2 8 8 8 05 0625 0375 ail Kas 600
lL/zz 14 13 13 15 56 4 15 » » » n n 12| 1.166667_1.083333 1083333 5 466667 0333333 i) KKE all
2021 2021 2021 2021 2021 2021 2021 2021
22-1un 2 2 8 9 2 12 2 1666667 175 0.666667 (i) Kasall
24-3un 23 9 5 37 15 15 15 1533333 06 0333333 Kasall
26-1un 2 13 7 2 0 Y 7 1571429 0928571 os Kasall
28-1un 20 32 20 7 15 15 15 1333333 2133333 1333333 Kasall
110l 2 1 19 - 50 15 15 15 15 1333333 0733333 1.266667 0 Kas (i), NKB 4.75  Kas all, NKB 600
3-3ul 15 15 18 1 49 Y] v v v 0882353 0882353 1058824 0.058824 Kas (i), NKB4.76  Kas all, NK8 600
5-1ul 16 2 2 2 50 15 15 15 15 1066667 08 1333333 0133333 Kas (i), NKB 4.7 Kas all, NKB 600
6-1ul 3 1 1 - 5 18 18 18 18 0166667 0055556 0055556 0 Kas (i), NKB 4.75  Kas 600, NKB 600
7-1ul E] 9 8 1 2 15 15 15 15 0533333 06 0533333 0066667 Kas (i), NKB 4.75  Kas all, NKB 600
8-Jul 2 Y] 15 5 97 4 147 18 18 18 18 18 18] 0.666667 0.777778 0833333 0277778 5388889 0.222222i all
12-3ul u 3 23 a8 76 3 185 2 2 2 2 2 12{ 0916667 1916667 2 46333333 025 all
13-3ul 9 10 1 3 23 Y 7 7 Y 0529412 0588235 0058824 0176471 Kas 600, NKB 600
14-3ul 7 16 a - 27 7 7 7 7 0411765 0941176 0235294 0 Kas 600, NKB 600
15-3ul 15 2 7 38 89 8 188 2 2 2 2 2 2l 125 17 1416667 3.166667 7.416667 0.666667| KKEall
18-1ul 2 2 12 0.166667 KRSHA
19-3ul 18 30 38 29 100 8 23 2 2 2 2 2 1| 15 25 3166667 2416667 8.333333 0.666667) KKEall
| EX 8 4 u 4 3 2 7 © © © © © 12| 0666667 0333333 0916667 0333333 3.583333 0.166667) KKE 600
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area open

Kas Full

Kas 5 mile (4), KKE Full (12)
Kas 5 mile

Kas Full
Kas Full
Kas Full
Kas Full
Kas Full
KKE Full
KKE Full
Kas 5 mile
EF full

00

Kas 5 mile, NKB 600

Kas 5 mile, NKB 600
600t

Kas 5 mile, NKB 600
KKE Full

KKE Full
KKE Full
KKE Full

KB Kas ull
KB Kas full
NKEB Kas ull
Kas 600, NK8 600

Kasall
Kas al, NKB 600

Kas all, NKB 600

Kas al, NKB 600

Kas 600, NK8 600
Kas al, NKB 600

all

all
Kas 600, NKB 600
Kas 600, NK8 600
KKEall

KKEall
KKE 600
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Abreviations.

Kas = Kasilof section
KKE - Kenai, Kasilof, and East Foreland sections.
KRSHA = Kasilof special harvtes area

NKB = North K Beach stat area

€F = East Forelands section
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ard fFish Members

M nameis sephPersn andlam a third generati n, ife ng East Side Setnetter nthe Ninichik each. Whie urfisher has suffered
tremendous  ver the past several seas nsand wi ikel cntinuet d s underthe current management p an, | have severe

reservati ns about the sate fAgenda Change Requests (ACRs) submitted fr urfisher . First Iwh eheartedl agree with the
deparmentc mments thatn ne f themreal meetthe requirements fan ACR. Whie the managementin urfisher the past several
seas n s has been an utter travest , precisel nne fitwas unexpected r unanticipated based n the acti nstakenb the ard atthe
astinc ce meeting and the managment envir n ment at the state eve thatwe current have. In ight f that, |am extremel hesitant t

have the ardreapprac hwhatam untst the entiret f the Kenai River Late Run Chin k Management P an utside f the pr cesses
and pr cedures aff rded itinaninc ce meeting. There is areas n the ACRs stemisn tmeantfr mere chalenging resuts fr m the
previ us meeting that people are unhappy with, and despite m unhappiness with the current situati nldo n tthink itappr priatet thr w
the entire  ard fFishpr cess utthe window. Whi e there are s me ACR's in this s ate that Iw ud supportas anin-c ce pr pos al
(particuar ACR9), there are as several (specifical ACRs 8,10) with potential  ng term ¢ nsequences that | feel deserve the care
and c nsiderati nacc rded byaninc ce meeting. This is a ¢ m plexfisher c veringa ver arge areaand man pr pos ed changes that
appeart be pure beneficia have gr ssal cative and ngtermimpicati ns. Thatsaid, if the board feels that the asttw seasns f
the Upper C k InetEast Side Setnet Fisher have nt beenmanaged ptima ,Ilwu d vet seesupportfr mthe ardenc uraging
the departmentt make a m re ¢ ncerted attempt within the restraints f the current managementp ant agressive harvest surplus
Kenai and Kasi fS cke e. Whield agree fundamenta withthe ACRpr p s ers that the current managment p an is fundamenta
fawed, that the Kenai River Late Run Chin k OEG (realistica the highest goal ever placed n the river) is unrealistic and punitive in ight
f current realities, and thatthe sts cke e pportunit f the astfewseas nsis unreas nabl damaging bothc nservati na and

ecn mical ;lals believe thata significantam unt f reiefis avaiable within the current plan which has been used as restrictive as
possible even pri r t significant number f Kenai Chin k being in the district. Furtherm re Id nt believe that there is an thing magica
frm a Chin k cnservati npoint f viewabouta 600 f t fisher ,itis merel the m strestrictive pti navaiable and ¢ nsequent the
east effective atal t pes fharvest. ltis als extraordinari al cative and has high var ing eves feffectiveness for different areas f
the beach. Ins me itis essentia afu fisher ,and thersitisvitua n fisher atal.Whieitis true thatlpers na w ud have much
preferred the pti nt cntinuet fishafter u 21st fthis seas n evenina restricted fashi n, Ifirm believe that fundamenta

changes fthis magnitudet afisher sh ud take p ace withinthe nrma pr cessand n tthr ughan ACR. Thank ufor wur

¢ nsiderati n.

seph Pers n
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October 5, 2021

Alaska Department of Fish and Game
Boards Support Section

P.O. Box 115526

Juneau, AK 99811-5526

Re: Board of Fish 2021 Work Session —
Agenda Change Requests 8-14 (Upper Cook Inlet)

Dear Chair Carlson-van Dort and Members of the Board:

The Kenai River Sportfishing Association (KRSA) offers the following comments to the Alaska
Board of Fisheries regarding the six Agenda Change Requests addressing Upper Cook Inlet,
under consideration at the 2021 Work Session.

KRSA strongly recommends that the Alaska Board of Fisheries reject all six Agenda Change
Request asking the Board to take up critical aspects of 5 AAC 21.359. Kenai River Late-Run
King Salmon Management Plan. KRSA offers the following rationale for this
recommendations:

1. 5 AAC 21.359. Kenai River Late-Run King Salmon Management Plan is one of the
cornerstone fishery management plans governing salmon management in commercial,
sport and personal use fisheries in the Upper Cook Inlet. Upper Cook Inlet supports the
most complex mix stock, mixed species, mixed user group salmon fisheries in the State
and is also home to a majority of Alaska’s resident population and destination for
hundreds of thousands of visitors annually.

Any change to the Kenai River Late-Run King Salmon Management Plan will
unavoidably result in challenges with implementation of the other important
management plans in Upper Cook Inlet. KRSA recommends rejecting the six Agenda
Change Requests in favor of taking up the issues within the requests when all of Upper
Cook Inlet comes up in the regular Board cycle.

2. None of the six Agenda Change Request meet the three criteria identified by the Board
as necessary for accepting a request to take up issues out of the regular cycle. The
Alaska Department of Fish and Game has submitted a detailed document laying out the
reasons that none of the requests meet the three criteria. KRSA agrees with the
assessments submitted by the Department.

3. The difficult situation that exists when we are failing to meet minimum escapement
objectives for Kenai River Late-Run King Salmon, while at the same time missing
opportunity to commercially harvest hundreds of thousands of sockeye salmon, is
indeed unfortunate. A careful examination of the 30 plus years of regulatory history
(since 5 AAC 21.359 has been codified) makes it abundantly clear that dealing with this
situation was not unforeseen by this Board or its predecessors. Step down measures
leading to a concurrent closure of all fisheries has always been the basis of this plan.

Kenai River Sportfishing Association
35093 Kenai Spur Highway, Soldotna, AK 99669
Office: 907.262.8588 | Fax: 907.262.8582 | 501 (c) (3) Tax ID 92-0142688
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4. Although one could argue that taking up elements of the King Plan out of cycle, through acceptance of an
Agenda Change Request, would not result in changes that are predominately allocative, any change would be
allocative in some respect. This plan is the result of 30 plus years of regulatory history; any change in this plan
must allow for the transparency and public participation created by action taken within the regular cycle.

KRSA appreciates the challenges seen on the Kenai over the past several years, where king salmon have failed to
meet minimum escapement goals resulting in closure of opportunity across multiple user groups. We look forward
to working with the Board, the Department of Fish and Game, and the public in seeking reasonable conservation and
harvest strategies in Upper Cook Inlet within the regular cycle.

Sincerely,

Ben Mohr
Executive Director

Kenai River Sportfishing Association
35093 Kenai Spur Highway, Soldotna, AK 99669
Office: 907.262.8588 | Fax: 907.262.8582 | 501 (c) (3) Tax ID 92-0142688



October 1, 2021
State of Alaska, BOF members

I’'m writing this letter in support of both ACR 10 and ACR 8. Both of these ACR’s support changes in the
Cook Inlet East Side Set Net fishery which has suffered great financial consequences due to unforeseen
effects of early fishing closures.

During the 2020 season, the Kenai District set netters only got 5 days of fishing and in 2021, the season
was again shut down after only 5 days. This was due to the set net fleet catching 11 kings while
harvesting over 35,000 sockeye on what then became our last day of the season. An additional 1.0+
million sockeye then returned upriver, generating next to “zero” income to the borough, local families
and businesses. As an example of this, | went red fishing on the Kenai and spent less than $50.00 on two
days of fishing, a far cry from what | and my crew would have spent in the community if we had caught
more fish on our set net site. | even cancelled a $13,000.00 new outboard motor purchase that | was
scheduled to pick up this fall due to lack of funds.

In order to pay summer bills not covered in our 5 days of set netting, | then sold my “back up skiff” to a
Bristol Bay set netter. So, the borough loses the tax revenue on my skiff, the local outboard motor
dealer loses the associated repairs etc while Bristol Bay gains another asset at Cook Inlet’s expense.

In regards to ACR’s 10 and 8, | believe that the 29 mesh gear restriction does in fact reduce the number
of kings caught by the set net fleet. | do believe that the 29 mesh gear, especially when fished in the
600’ fishery, catches even fewer kings. | do believe that the flagged net idea mentioned in ACR 8 might
be an additional “step down” tool to be used by the department after use of the 600’ fishery.

Please address the negative effect that the current king salmon management plan has on the peninsula
economy and enact ACR 10 and give consideration to ACR 8 as a final option to completely closing down
the season.

Sincerely,

Lance Alldrin

Cook Inlet Set Netter

East Forelands subdistrict

PC115
lofl



PCl116
l1of1l

Alaska Board of Fish Members,
9/30/2021

ACR 10: The 600’/29 mesh fishery is a valuable tool to harvest Cook Inlet sockeye while catching a
minimal number of king salmon. This 600’ fishery, though it was made available to the Board in 2020,
has rarely been used in the Kenai and East Forelands subsection of the ESSN fishery. During the 2021
season this fishery option was used on the last day of our 5-day fishing season and the king catch was
approximately .03% of the days catch (11 kings/36,000 sockeye). It proved to be a viable means in
limiting the number of king salmon harvested, however, even with this lower percentage, the ESSN
fishery was once again shut down premature. When using gillnets, fishermen alike are unable to target
only sockeye, as all salmon species swim in Cook Inlet waters. Therefore, we are trying our best to
exclude the king salmon from our harvests by using 29 mesh nets and fishing our gear closer to shore
(600°). These alterations to the ESSN fishery appear to be another suitable option to consider using as
part of the Late Run Kenai King Salmon management plan. Please support ACR 10.

ACR 8: This ACR addresses an interesting option and that is using flagged nets. A flagged net would catch
fewer fish as a fish has to be truly gilled in the net vs trapped in the “bag” due to the pressure of the
current. Most kings are not gilled but rather held in the net due to the intense pressure of Cook Inlet
tides. | believe flagged nets would catch very few kings while allowing fisherman to catch some sockeye.
Perhaps consider ACR 8 as possibly the very last restriction after the 600’ fishery? I'd rather fish flagged
nets than no nets at all.

Thank you.

Luke Alldrin

Cook Inlet, East Forelands district



October 5™, 2021
To: Alaska Board of Fisheries
Executive Director Glenn Haight
PO Box 115526
Juneau, AK 99811-5526
Re: Board of Fisheries — Worksession — Agenda Change Requests (ACR’s)/ October 20-21, 2021

SQuth K-beach Independent Fishermen’s Association (SOKI) is a community organization that aspires to
represent the common interests of accessibility to the Alaska Board of Fisheries (BOF). Comprised of
Cook Inlet setnet permit holders and others, our purpose is to elevate the concerns of the Kasilof
Section of the East Side Set Net (ESSN) fishery. Our primary targeted fishery is the Kasilof River bound
sockeye.

SOKI met on 09.23.21 to discuss the upcoming BOF worksession and the ACR’s that the have been
submitted for board actions.

We would like to submit our comments on individual ACR’s;
ACR 8 — There was no support for this concept by any individual present
ACR 9 — There was general support for this action

ACR 10 — There was NO general support for this agenda change as many in the Kasilof section or
statistical area within had reservations as to whether this would improve the opportunity for many or
more likely it would enhance the opportunity for some within the historically predominant “beachnet”
locations of the Kenai section exclusively. Many individual commented that the 600-foot fishery was not
utilized by many in the South Kalifornsky Beach, Coho and Ninilchik statistical areas in the latter portions
of the season as they produced very limited harvests and because of the bathymetry of their locations.
Most commented that it simply was not an effective tool to harvest Kasilof bound sockeye. Others were
concerned that this restriction would be implemented from the beginning of the season on and that
many fishermen in this section did not have locations in the 600-foot limited area. A few were not
supportive of any actions to be considered by this board.

ACR 11 — The group agreed with the individual that no actual credible post analysis of the use of 29
mesh deep gear was debated at the 2020 BOF Upper Cook Inlet (UCI) Regulatory meeting. There were
comments from some that a reduction of an estimated 70+ % of gear effectiveness has already been
implemented since 2014. This would include the mesh restriction and numbers of nets. Restrictions of
area would exacerbate this negative effect further.

ACR 12 — The group accepted this request as a necessary step in modifying the plan in 2020 to give
direction to the department through flexible actions dependent on escapements. Managing for
escapement goals have been the hallmark of fishery management since statehood and fisheries
managers need to maintain sustainable returns. Managing for biological goals should be the baseline for
all management plans.

PC117
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ACR 13 — SOKI submitted this ACR after submitting an Emergency Petition that the board declined to
address in season. Recommendations from some of the BOF members comments was that the petitions
had merit but that they would be better addressed through the regulatory process.

Conserving and developing the fishery resources is mandated by statute as a requirement for BOF
actions. We believe that this agenda change request asks the board to review whether the actions taken
in 2020 preserve or conserve large late run Kenai kings as predicted. There is reason to consider other
measures that may allow the reduction of these kings while continuing to allow reasonable access to
harvesting abundant stocks of sockeye bound for the Kasilof River. Staff comments did not address the
specific biological assessment or reason to why this agenda change request is not a conservation or
reason. The department gave us a limited historical review of board action or non-actions but did not
address any other conservation concerns associated with intersection management plans or objective in
their reason to deny this agenda request.

a) Is there a fishery conservation purpose or reason? ABSOLUTELY Yes!

The Commissioner has said that the regulation of closing the ESSN fishery in the king plan restricted him
from applying any other step-down measures and suggested that that requirement needed to be taken
out of the current language. While it is not clear on how this would be accomplished in the view of the
Commissioner, he did express a desire to have other “tools” in the tool bag. We take this to mean that
the regulation is contradictory, and the boards intent is not clear on how it may be implemented by
fisheries managers. Clearly, the department relies only on 2020 board actions and does not appear to
understand the full boards intent or to take into consideration previous board actions.

b) Does the agenda change request correct and error in regulation? Yes

Many BOF members were new to the process in 2020. The Department we feel did not give members a
complete review of the consequences of their actions. Estimates were made but many data sets were
not included for discussion purposes. The department continues to rely on limited presentations of vital
information that board members need to make fair, valid, and reasonable decisions. It is clear that after
two years of implementation of the 2020 regulatory changes to the Kenai late run king salmon plan that
sockeye escapements into the Kenai and Kasilof Rivers have far exceeded their goals. The disparity of
burden sharing is acutely painful to the ESSN fishery and the associated processing and commercial
fishing support businesses. The board is said to establish the “fisheries policies” for the Sate through its
arm as a quasi-judicial body, granted authority to delegate regulations by the legislature.

SOKI simply would ask: Is it the intent of the State of Alaska through the actions of the Alaska Board of
Fisheries to decimate a historical and economically functioning commerecial fishing industry in Cook
Inlet?

c) Does the agenda change request address an effect of a regulation on a fishery that was unforeseen
when that regulation was adopted? Most emphatically, YES!



ACR 14 — The group also supported this request as to furthering the justification established in the
adoption of an optimal escapement goal (OEG). We do not believe that a clear and though
review was submitted to the board members on ramifications of adopting this goal. Information
is not available for the board to review if the board requests this information.

We respectfully urge the Alaska Board of Fisheries to consider and accept this supported ACR’s and to
schedule a hearing at their March Statewide meeting.
Thank you,
Paul A. Shadura Il
Spokesperson for: SOKI
P.O. Box 1632
Kenai, AK. 99611-1632

907.283.5098
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Ahtna Intertribal 10f2
Resource Commission

PO Box 613 — Glennallen, Alaska 99588 www.ahtnatribal.org
Phone: 907) 822-4466 Fax: 907) 822-4406  connect@ahtnatribal.org

To the Alaska Board of Fisheries:

We are writing to express strong concern about the stated intention of the Alaska Department of Fish &
Game (ADF Q) in its Prince William Sound Escapement Goal memo with regard to Copper River king
salmon. We feel that the lower bound of the proposed king salmon escapement goal, 21,000 fish, is not
adequate to ensure sustainable returns. We urge the Board of Fisheries to look to Prince William Sound
proposal 5, which would establish an optimum escapement goal of 24,000 - 40,000 fish, as a preferable,
although still inadequate, alternative. We feel that there should be an optimum escapement goal of 35,000
— 50,000 Chinook salmon.

We oppose ADF G’s efforts to lower the goal for management purposes. The past two decades have
seen unprecedented declines in Copper River Chinook salmon runs. It is difficult to foresee any path to
recovery from these declines when ADF G is repeatedly lowering its own goals. The current Chinook
escapement goal, 24,000, has already been lowered from the previous one of 28,000.

In addition to the dramatic declines in king salmon run sizes, the sizes of the fish, themselves, are getting
markedly smaller as well. This has clear implications for their reproductive potential: smaller fish have
fewer eggs and are otherwise less productive. In order to maintain the same level of returns, then,

ADF G should be increasing its escapement goal—not decreasing it—in response to these changes in
body size.

As a justification for lowering its escapement goals, ADF G has often argued that it must avoid over-
escapement, and the associated risks of diminished productivity and returns. This was part of its original
rationalization for lowering the escapement goal from 28,000 to 24,000. After the goal was lowered,
however, Chinook salmon run sizes continued to decline to historically low levels and under-escapement
became commonplace. Lowering the goal again is likely to normalize this pattern of under-escapement by
lowering expectations and shifting the management baseline.

Low Chinook runs are already having detrimental impacts on Ahtna tribal citizens and other upriver users
who depend on the Copper River for their livelihoods. The 2021 season saw the closure of all state
fisheries to Chinook retention. This harms subsistence users who depend on salmon as an important
source of food, but it also harms the economic opportunities brought by the upper river sport and
personal-use fisheries.

Finally, the problems with Chinook under-escapement and low returns are compounded by a lack of
alignment between the escapement goals and the in-river goal. The in-river run goal specified in the
management plan is only 17,500 other salmon, which includes both Chinook and coho salmon. This
number is inadequate to meet an escapement goal of 21,000—Iet alone 24,000. The management plan
must be revised to reflect appropriate objectives for Copper River Chinook salmon escapement needs.

Along these same lines, the Copper River District Salmon Management Plan (CR District Plan, 5 AAC
24.360) contain different escapement goals that are not consistent with one another. This raises the
question of whether ADF G managers in the Copper River district are effectively coordinating with
those of the upper Copper River district to work toward system-wide conservation of Chinook salmon.

Tsin’aen
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One obvious reason for this inconsistency is that the department is managing for commercial uses and
take, rather than prioritizing subsistence fisheries as required in AS 16.05.258. ADF&G must manage for
the conservation and sustainability of the resource.

We appreciate this opportunity to share our concerns and perspectives on ADF G s stated intentions to
revise the SEG for Copper River king salmon and the Kenai River Sportfishing Associations Proposal 5
to instead establish an Optimal Escapement Goal as we discuss in more detail below. With increasing
salmon conservation concerns and the resulting dire impacts to Alaska tribal communities ancestral tribal
uses of salmon across the State of Alaska, it is important for ADF G to live up to its oft-cited claim that
it has the most public involvement in fish and wildlife management in the United States.

To such an end, we encourage the Alaska Board of Fisheries and the ADF&G to honor the Policy for
statewide salmon escapement goals that requires "...a process that facilitates public review of allocative
issues associated with escapement goals" (5 AAC 39.223). In the past and in other regions of Alaska,
ADF G has held meetings with the public while reviewing and developing revisions to escapement goals
to ensure public involvement in the escapement goal setting process. Throughout this present regulatory
cycle, involvement and consultation with the public appears to have been minimal such that we are left
with this one opportunity to be involved in this significant decision that directly affects the ability of our
federally recognized tribes in fulfilling its self-governance and responsibilities to ensure access to these
tribal resources to meeting these needs of their respective tribal citizens. In the absence of any
opportunities for public comments or formal tribal consultations at the upcoming Alaska Board of
Fisheries Work Session, we are once again limited to sharing our concerns in this letter.

Furthermore, we encourage the Alaska Board of Fisheries and the ADF G to adhere to its own policy as
outlined 2002-216-FB, which requires government-to-government consultation with federally-recognized
tribes on issues that significantly affect the interests of the Ahtna tribal governments such as reallocating
Copper River Chinook salmon from spawning escapement and priority customary and traditional
subsistence and ancestral tribal uses of king salmon to the commercial fishery.

In the absence of substantive consultation and communication with the public stakeholders with interests
in Copper River salmon management and the sovereign tribal governments of the Copper Basin who have
stewarded salmon resources for thousands of years, we submit these written comments that summarize
our requests and concerns regarding revisions to the Copper River king salmon escapement goal.

Respectfully,

Karen Linnell
Executive Director

BOF - Work Session 10.06.2021 Page 2 of 2



October 5, 2021

ADF&G Support Section

ATTN: Board of Fisheries Comments
P.O. Box 115526

Juneau, Alaska 99811-5526

Via email to dfe.bof.comments@alaska.¢ov

To members of the Alaska Board of Fisheries:

We are writing to express strong concern about the stated intention of the Alaska
Department of Fish & Game (ADF&G) in its Prince William Sound Escapement Goal memo with
regard to Copper River king salmon. We feel that the lower bound of the proposed king salmon
escapement goal, 21,000 fish, is not adequate to ensure sustainable returns. We urge the Board of
Fisheries to look to Prince William Sound proposal 5 which would establish an optimum
escapement goal of 24,000 - 40,000 fish, as a preferable, although still inadequate, alternative. We
feel that there should be an optimum escapement goal of 35,000 — 50,000 Chinook salmon.

We oppose ADF&G'’s efforts to lower the goal for management purposes. The past two
decades have seen unprecedented declines in Copper River Chinook salmon runs. It is difficult
to foresee any path to recovery from these declines when ADF&G is repeatedly lowering its own
goals. The current Chinook escapement goal, 24,000, has already been lowered from the previous
one of 28,000.

In addition to the dramatic declines in king salmon run sizes, the sizes of the fish,
themselves, are getting markedly smaller as well. This has clear implications for their
reproductive potential: smaller fish have fewer eggs and are otherwise less productive. In order
to maintain the same level of returns, ADF&G should be increasing its escapement goal —not
decreasing it—in response to these changes in body size.

As ajustification for lowering its escapement goals, ADF&G has often argued that it must
avoid overescapement, and the associated risks of diminished productivity and returns. This was
part of its original rationalization for lowering the escapement goal from 28,000 to 24,000. After
the goal was lowered, however, Chinook salmon run sizes continued to decline to historically
low levels and underescapement became commonplace. Lowering the goal again is likely to

www.ahtna.com
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normalize this pattern of underescapement by lowering expectations and shifting the
management baseline.

Low Chinook runs are already having detrimental impacts on Ahtna tribal citizens and
other upriver users who depend on the Copper River for their livelihoods. The 2021 season saw
the closure of all state fisheries to Chinook retention. This harms subsistence users who depend
on salmon as an important source of food, but it also harms the economic opportunities brought
by the upper river sport and personal-use fisheries.

Finally, the problems with Chinook underescapement and low returns are compounded
by a lack of alignment between the escapement goals and the in-river goal. The in-river run goal
specified in the management plan is only 17,500 other salmon, which includes both Chinook and
coho salmon. This number is inadequate to meet an escapement goal of 21,000 —let alone 24,000.
The management plan must be revised to reflect appropriate objectives for Copper River Chinook
salmon escapement needs.

Along these same lines, the Copper River District Salmon Management Plan (CR District
Plan, 5 AAC 24.360) contains different escapement goals that are not consistent with one another.
This raises the question of whether ADF&G managers in the Copper River district are effectively
coordinating with those of the upper Copper River district to work toward system-wide
conservation of Chinook salmon.

One obvious reason for this inconsistency is that ADF&G is managing for commercial
uses and take, rather than prioritizing subsistence fisheries as required by AS 16.05.258. ADF&G
must manage for the conservation and sustainability of the resource.

We appreciate this opportunity to share our concerns and perspectives on ADF&G's
stated intentions to revise the SEG for Copper River king salmon and the Kenai River Sportfishing
Associations' Proposal 5 to instead establish an Optimal Escapement Goal as we discuss in more
detail below. With increasing salmon conservation concerns and the resulting dire impacts to
Alaska tribal communities’ ancestral tribal uses of salmon across the State of Alaska, it is
important for ADF&G to live up to its oft-cited claim that it has the most public involvement in
fish and wildlife management in the United States.

To such an end, we encourage the Alaska Board of Fisheries and the ADF&G to honor the
Policy for statewide salmon escapement goals that requires " . . . a process that facilitates public
review of allocative issues associated with escapement goals." (5 AAC 39.223). In the past and in
other regions of Alaska, ADF&G has held meetings with the public while reviewing and
developing revisions to escapement goals to ensure public involvement in the escapement goal
setting process. Throughout this present regulatory cycle, involvement and consultation with the
public appears to have been minimal such that we are left with this one opportunity to be
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involved in this significant decision. In the absence of any opportunities for public comments or
formal tribal consultations at the upcoming Alaska Board of Fisheries Work Session, we are once
again limited to sharing our concerns in this letter.

Furthermore, we encourage the Alaska Board of Fisheries and the ADF&G to adhere to
its own policy as outlined 2002-216-FB, which requires government-to-government consultation
with federally recognized tribes on issues that significantly affect the interests of the Ahtna tribal
governments. The reallocation of Copper River Chinook salmon from spawning escapement and
prioritizing customary and traditional subsistence and ancestral tribal uses of king salmon over
the commerecial fishery are significant to our customary and traditional way of life.

In the absence of substantive consultation and communication with the public
stakeholders with interests in Copper River salmon management and the sovereign tribal
governments of the Copper Basin who have stewarded salmon resources for thousands of years,
we submit these written comments that summarize our requests and concerns regarding
revisions to the Copper River king salmon escapement goal.

Respectfully,

Nicholas Jackso air

Customary & Traditional Committee
Ahtna, Incorporated
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NATIONAL PARK SERVICE SEARK
Wrangell-St. Elias National Park & Preserve -
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IN REPLY REFER TO:
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0CT 6 52871

Alaska Board of Fisheries

¢/o Boards Support Section

Alaska Department of Fish and Game
P.O. Box 115526

Juneau, AK 99811-5526

Dear Members of the Board:

As the delegated in-season manager of Federal subsistence fisheries in the Copper River Drainage, I am writing to

offer comments for consideration by the Alaska Board of Fisheries (Board) during its October 20-21, 2021 work
session.

On August 20, 2021, I submitted an Agenda Change Request (ACR) for the Board to revise its schedule to include
consideration of a proposed regulatory change during its upcoming meeting in Cordova, December 2021. My
submission was not accepted as an ACR for Board consideration during the October work session because the
subject matter pertained to Copper River salmon escapement goals and thus was considered to be an “in-cycle”
subject. Although the ACR was not accepted, I understand that it will be included in the workbook for your October
work session and that the Board may consider generating a proposal addressing the issue for the December
regulatory meeting. Below, I offer comments in support of such an action.

The regulatory problem that [ ask the Board to address is lack of consistency between the king salmon escapement
goals in the Copper River District Salmon Management Plan (CR District Plan, 5 AAC 24.360) and the Copper
River King Salmon Management Plan (CR King Salmon Plan, 5 AAC 24.361). This inconsistency results in
stakeholder uncertainty and concern about how the department is managing the commercial and subsistence
fisheries in the Copper River District in coordination with Upper Copper River District fisheries to ensure
conservation of Copper River salmon. The CR District Plan specifically directs the department to manage the
Copper River District commercial salmon fishery to achieve an inriver goal of salmon, as measured at the sonar
counter near Miles Lake. The spawning escapement component of the goal consists of the lower end of the sockeye
salmon sustainable escapement goal (360,000 salmon) and 17,508 other salmon, which would include king salmon
and a relatively small number of coho salmon returning before sonar operations cease in late July. The CR King
Salmon Plan specifically directs the department to manage the Copper River commercial and all other fisheries to
achieve a sustainable escapement goal of 24,000 or more king salmon. The different king salmon escapement goals
in these two plans appear to reflect an error in regulation.

To correct this apparent error, the spawning escapement goal of 17,500 other salmon in the CR District Plan should
be revised to match or exceed (to account for early returning coho in addition to king salmon) the 24,000-king
salmon goal of the related CR King Salmon Plan. [ ask that the Board generate a regulatory proposal to revise the
relevant section of the CR District Plan, 5 AAC 24.360 (b) to read as follows, with revised text underlined in bold,
and regulatory text to be deleted fully capitalized and enclosed in brackets:
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{b) The department shall manage the Copper River District commercial salmon fishery to achieve an inriver goal
of salmon, as measured at the sonar counter near Miles Lake, based on the total of the following categories:

Spawning escapement

¢ lower end of sockeye salmon sustainable escapement goal
¢ 24,000 king salmon [17,500 OTHER SALMON]
o 500 other salmon (or the department’s best estimate for the number of coho included in sonar counts)

This apparent regulatory error has implications that warrant its resolution through a board-generated proposal
during this cycle. From correspondence with department staff, I understand that the CR King Salmon Plan is the
primary guidance for king salmon management, and that the department does not consider the king salmon
escapement goals in the two plans to be contradictory. But the apparent inconsistency strongly suggests to
stakeholders that the total inriver goal of salmon, announced annually, is at least 6,500 too low. The continued
apparent inconsistency between the two plans will result in ongoing uncertainty and concern among stakeholders
regarding the department’s management of Copper River sockeye and king salmon.

This is particularly important given the recent history of king salmon run strength in the Copper River. King salmon
escapement in 2020 was the 6™ lowest since 2001 and did not meet the escapement goal. It appears that the goal
may not have been met again in 2021. If this is the case, it will have been the 4™ time in the past 10 years, with the
lowest run since 2001 having occurred in 2016 when spawning escapement was estimated to be 12,485 salmon. As
an example of inconsistency and potential for confusion among stakeholders, in response to the weak king salmon
run during the 2021 season, the department enacted restrictions in several upriver fisheries for the purpose of king
salmon conservation; meanwhile the commercial fishery in the Copper River District continued to be managed with
routine openings and additional king salmon harvest after upriver restrictions were announced.

Resolving the apparent regulatory inconsistency will clarify for all stakeholders the department’s management
intent relative to king salmon escapement. This transparency in management intent also may help to address
longstanding concerns expressed by local subsistence users in communities nearest the headwaters of the Copper
River. Past research and Alaska Native traditional knowledge indicate that sockeye salmon stocks associated with
headwater tributaries are among the earliest stocks to enter the river, with run timing similar to king salmon. Since
at least 2004 (e.g., Board proposal 53 in 2005) and as recently as 2021, subsistence users in headwater communities
have repeatedly urged fisheries managers to allow more early run salmon to escape upstream of the Gulkana River
to increase subsistence harvest opportunities. Conservation measures that aim to ensure adequate king salmon
escapement have the potential to benefit early migrating sockeye salmon stocks and local subsistence users who
depend on these headwater stocks for meeting their subsistence needs.

Sincerely,

(B ol

Ben Bobowski, Ph.D.
Superintendent



October 6, 2021

Alaska Department of Fish and Game
Alaska Board of Fisheries

Boards Support Section

P.O. Box 115526

Juneau, AK 99811-5526

Submitted electronically via: dfg.bof.comments@alaska.gov

Re: CDFU Comments for October Work Session

Dear Members of the Alaska Board of Fisheries,

Cordova District Fishermen United (CDFU) is a 501 (c)5 non-profit membership organization dedicated
to advocacy for the commercial fisheries of Alaska’s Area E -- Prince William Sound, the Copper River,
and the Northern Gulf Coast. Our organization is comprised of Divisions, with each gear-type group
represented through their own respective Division: Seine, Gillnet, Groudfish/Shellfish, and Herring. On
behalf of the CDFU Gillnet Division, | encourage your review of the following comments:

An ACR addressing the issues in the Main Bay Subdistrict was submitted independently by an Area E
fisherman, but after evaluation, the CDFU Gillnet Division would like to voice support for this ACR.
Unfortunately, no Prince William Sound ACRs were accepted to the 2021 Work Session Agenda, due to it
being a PWS Cycle Year, and in spite of the fact that it has now been 2 fishing seasons since the proposal
deadline has passed. At the January 25 Special Meeting, after discussion by members of the Board of
Fisheries, Boards Support staff clarified that the ACR process would be available for PWS issues that
arose in the upcoming year because although the meetings would be held in 2021, the cycle year should
have been 2020 had the Covid-19 pandemic not led to widespread cancellations and postponement of
the original meeting schedule.

The issues addressed in the ACR submitted by Mr. Gilman can be primarily identified as conservation
issues, as both cost recovery and broodstock at PWSAC hatcheries in Prince William Sound are placed in
danger by current management practices. The issue has unfortunately been extremely exacerbated in
the 2021 season and led to the submission of an ACR by an Area E fisherman following unprecedented
and significant delays in cost recovery and broodstock operations at the hatchery this past season. The
ACR seeks to mitigate some of the issues observed by regional residents, fishermen, and those more
closely involved with regional hatchery organizations.

It is important for all user groups that the Main Bay Hatchery remain sustainable and economical in
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perpetuity. Currently, a significant amount of damage and conflict has been observed in the Main Bay
Subdistrict and around the barrier seine. Additionally, some users have expressed frustration at the
commercial fishermen engaging in hatchery operations, not fully understanding the importance of cost
recovery and broodstock to the continuation of Alaska’s hatchery programs and the production of sockey
salmon in Main Bay. The CDFU Gillnet Division urges the Board of Fish to re-evaluate and accept this ACR
to address these growing issues in the Main Bay Subdistrict.

It is vital for all Area E fisheries for Prince William Sound Aquaculture Corporation to operate effectively
and efficiently. Conflict, interference, and damage to the barrier seine impact PWSAC’s ability to operate,
and CDFU Gillnet Division expresses concern that it will lead to increased costs of operation, user
conflicts, and quality degradation of sockeye salmon -- impacting the economics of regional fisheries
and the hatchery itself.. If this problem is not resolved this Board cycle, CDFU Gillnet Division is
concerned about the economic damage to the Area E drift fleet due to lost harvest potential and product
degradation when cost recovery is unable to be achieved.

CDFU is in support of the ACR submitted by Mr. Gilman, and urges the Board to consider taking up this
issue and adding it to this cycle year. Thank you for your time and consideration, please feel free to reach
out to CDFU with any comments, questions, or concerns on the matters addressed above.

Sincerely,

C}/\w,{&aﬁ(w

Chelsea Haisman
Executive Director



From: dave@hookycharters.com

To: DFEG. BOF Comments (DEG sponsored)
Subject: King Salmon Conservation

Date: Monday, October 4, 2021 4:25:55 PM

It is time to take drastic measures to save our king salmon! | moved to the Kenai area in the spring of
1976. | ran a commercial drift boat for about fifteen years in the Cook Inlet. | have friends that are
set netters. | am a fishing guide on the Kenai River. | have been active in the Board Of Fish process
for many years fighting to save our king salmon. We through the Board process put closures in place
to protect king salmon up and down the Kenai river. The sport fishing pressure is much less now
than it was in the eighties and nineties and still our kings are failing to meet minimum goals. It is
time to close all king salmon fishing in Cook Inlet. Yes sport fishing will suffer, but we need to fix the
problem now. Back in the seventies and eighties there was a need for set gill netting, but now with
the influx in population and the growth of the tourism industry in Alaska we can no longer justify set
gill netting. They simply kill too many king salmon. The Cook Inlet drift fleet can be used to catch the
excess sockeye and the ones that get past them can be harvested by dip netters from all around the
state as well as sprot fishermen. The resource belongs first to the residents of Alaska and individuals
who travel to this state to take fish home.

David Goggia
9087-252-3503
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From: Gale K. Vick

Date: Thu, Jul 15, 2021 at 8:11 PM

Subject: Recent declines in salmon body size impact ecosystems and fisheries
To: Mckenzie Mitchell

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7438488/

Recent declines in salmon body size
Impact ecosystems and fisheries

Few organismal traits are as profoundly important as body size, given its role
in reproductive fitness, physiology, demography, predator—prey dynamics,
and value for human use'. Yet major selective forces such as climate change
and harvest may be causing widespread declines in organismal body size®>.
Climate change has been linked to body size declines in many species®?,
including Soay sheep in Scotland®, aquatic ectotherms across Europe’, and
migratory North American birds®. Harvest is also known to result in smaller
body size>’, for example, declines in body size and age-at-maturity preceded
the collapse of Atlantic cod stocks off the eastern coast of Canada .
Understanding the causes of body size declines is daunting given the
influence of numerous, potentially interacting factors. Individually or in
unison, these underlying factors can influence body size through shifting
population age structure, changing growth rates, or a combination thereof.
Age truncation can compound the effects of body size on population
productivity by increasing demographic variability in response to changing
environments1 1. Body size declines influence species’ demography4 and
trophic interactions12 and may reduce the sustainable delivery of ecosystem

services such as fisheries yield9.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7438488
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Oncorhynchus spp.), by assembling a 60-year (1957-2018) database of size
and age measurements from 12.5 million individually-measured fish. The
uniquely large spatial and temporal scale of our dataset enabled us to conduct
one of the most comprehensive studies to quantify system-wide body size
declines across multiple species and identify potential causal
mechanisms, and one of the first studies to quantify ecological and
socioeconomic consequences of those observed size declines. Our
overarching goals were to understand the magnitude and consistency of size
declines across regions and species, evaluate potential causes, and quantify
the consequences of these changes for ecosystems and people.
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Recent declines in salmon body size impact
ecosystems and fisheries

K. B. Oke® 2¥ C. J. Cunningham2'3, P. A. H. Westley® 4B M. L. Baskett®, S. M. Carlson® ©, J. Clark’,
A. P. Hendry8, V. A. Karatayev® 5 N. W. Kendall®, J. Kibele®7, H. K. Kindsvater®1o, K. M. Kobayashﬂ,
B. Lewis'!, S. Munch'?, J. D. ReynoldsB, G. K. Vick"™ & E. P. Palkovacs® '™

Declines in animal body sizes are widely reported and likely impact ecological interactions
and ecosystem services. For harvested species subject to multiple stressors, limited under-
standing of the causes and consequences of size declines impedes prediction, prevention, and
mitigation. We highlight widespread declines in Pacific salmon size based on 60 years of
measurements from 12.5 million fish across Alaska, the last largely pristine North American
salmon-producing region. Declines in salmon size, primarily resulting from shifting age
structure, are associated with climate and competition at sea. Compared to salmon maturing
before 1990, the reduced size of adult salmon after 2010 has potentially resulted in sub-
stantial losses to ecosystems and people; for Chinook salmon we estimated average per-fish
reductions in egg production (—16%), nutrient transport (—28%), fisheries value (—21%),
and meals for rural people (—26%). Downsizing of organisms is a global concern, and current
trends may pose substantial risks for nature and people.

TDepartment of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA 95060, USA. 2 College of Fisheries and Ocean Sciences, University
of Alaska Fairbanks, Juneau, AK 99801, USA. 3 Fisheries, Aquatic Science & Technology Laboratory, Alaska Pacific University, Anchorage, AK 99508, USA.
4 College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Fairbanks, AK 99775, USA. ° Department of Environmental Science and Policy,
University of California, Davis, CA 95616, USA. © Environmental Science, Policy, and Management, University of California, Berkeley, CA 94720, USA.

7 National Center for Ecological Analysis and Synthesis, University of California, Santa Barbara, CA 93101, USA. & Department of Biology and Redpath
Museum, McGill University, Montreal, QC H3A 2K6, Canada. 9V\/ashington Department of Fish and Wildlife, Olympia, WA 98501, USA. 10 Department of
Fish and Wildlife Conservation, Virginia Polytechnic Institute and State University, Blacksburg, VA 24061, USA. T Division of Commercial Fisheries, Alaska
Department of Fish and Game, Anchorage, AK 99518, USA. 12 National Marine Fisheries Service, Fisheries Ecology Division, Southwest Fisheries Science
Center, Santa Cruz, CA 95060, USA. 3 Earth to Ocean Research Group, Department of Biological Sciences, Simon Fraser University, Burnaby, BC V5A 156,
Canada. ' GKV & Sons, Contracting to Tanana Chiefs Conference, Fairbanks, AK 99709, USA. ®email: kristaoke@gmail.com; pwestley@alaska.edu;
epalkova@ucsc.edu
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size, given its role in reproductive fitness, physiology,

demography, predator-prey dynamics, and value for human
use!. Yet major selective forces such as climate change and har-
vest may be causing widespread declines in organismal body
size?=. Climate change has been linked to body size declines in
many species®>®, including Soay sheep in Scotland®, aquatic
ectotherms across Europe’, and migratory North American
birds®. Harvest is also known to result in smaller body size>?, for
example, declines in body size and age-at-maturity preceded the
collapse of Atlantic cod stocks off the eastern coast of Canadal®.
Understanding the causes of body size declines is daunting given
the influence of numerous, potentially interacting factors. Indi-
vidually or in unison, these underlying factors can influence body
size through shifting population age structure, changing growth
rates, or a combination thereof. Age truncation can compound
the effects of body size on population productivity by increasing
demographic variability in response to changing environments'!.
Body size declines influence species’ demography* and trophic
interactions!? and may reduce the sustainable delivery of eco-
system services such as fisheries yield®.

Here, we examine changes in body size for four species of
Pacific salmon (Oncorhynchus spp.), by assembling a 60-year
(1957-2018) database of size and age measurements from 12.5
million individually-measured fish. The uniquely large spatial and
temporal scale of our dataset enabled us to conduct one of the
most comprehensive studies to quantify system-wide body size
declines across multiple species and identify potential causal
mechanisms, and one of the first studies to quantify ecological
and socioeconomic consequences of those observed size declines.
Our overarching goals were to understand the magnitude and
consistency of size declines across regions and species, evaluate
potential causes, and quantify the consequences of these changes
for ecosystems and people.

Pacific salmon are integral ecosystem components and con-
tribute to human well-being, primarily as sources of food security
and cultural connection!®!4. The annual return of salmon to their
natal streams provides vital nutrient subsidies that support
freshwater, riparian, and terrestrial ecosystems!”. Alaska is widely
considered a stronghold of intact, functioning salmon-people
ecosystems, largely free of the factors that have severely depressed
salmon abundances elsewhere, such as over-harvest, habitat-loss,
net pen aquaculture (prohibited by law in Alaska), dams, and
water diversion!®. However, accumulating evidence from local
and indigenous knowledge suggests that adult salmon body sizes
are decreasing, including in Alaska where salmon provide critical
support for ecosystems and people!”~19, cf. ref. 20,

Serious consequences for ecosystems and people could result
from salmon size declines. Smaller salmon transport less marine-
derived nutrients and produce fewer offspring?!22, Smaller sal-
mon could threaten food security in rural salmon-dependent
communities, where diminished access to calorie-rich salmon
directly influences well-being and human health!3. From an
economic perspective, smaller salmon translate to lost commer-
cial fisheries profit due to reduced flesh recovery rates (pro-
portionally more skin, viscera, and bones but less muscle),
increased processing cost, and lower prices. In some cases, losses
due to changing salmon size could be mitigated by increasing
conspecific abundances for certain ecosystems services and spe-
cies. However, the opportunity for mitigation will be limited for
species like Chinook salmon that have generally experienced
declines in abundance concurrent with size declines?®> or for
ecosystem services for which abundance cannot replace size. For
example, recreational anglers highly value catching large fish,
which influences decisions on fishing trip destinations?4. In
addition, abundant species like sockeye and pink salmon cannot

Few organismal traits are as profoundly important as body

PC
replace many ecosystem services provided by Chinook salmon

because Chinook salmon generally have much greater migratﬂn@f 15

distances, fat content, and cultural importance. For salmon in
Alaska, the extent to which body size is changing across species
and regions, the causes of size changes, and the consequences for
nature and people are poorly known.

We synthesize patterns of salmon body size change across the
state of Alaska for Chinook (Oncorhynchus tshawytscha), chum
(O. keta), coho (O. kisutch), and sockeye salmon (O. nerka).
While previous studies have documented changes in size and age
in Pacific salmon!718:20, our investigation across species, decades,
and locations allows a uniquely comprehensive analysis of con-
sistency in trends, causes, and consequences of those changes at
an unprecedented spatial and temporal scale. Our analysis is
based on six decades of salmon size and age measurements col-
lected by the Alaska Department of Fish and Game from
1014 sampling locations across Alaska’s diverse landscapes—from
temperate rainforests to Arctic ecosystems.

We show that body size has declined significantly across Pacific
salmon species in Alaska, but that the rate of change has not been
constant over time. Changing age structure (younger age-at-
maturity) consistently explains a greater proportion of overall size
changes than do changing growth rates (smaller size-at-age);
salmon are getting smaller primarily because they are returning to
reproduce at a younger age than they did in the past. Climate
change and competition with highly abundant wild and hatchery-
produced salmon appear to be widespread drivers of size declines.
We found limited evidence for a widespread role of size-selective
harvest. The consequences of these changes for ecosystems and
people are widespread: size declines are likely causing decreases in
key ecological processes and human uses, including per-capita
egg production, marine-derived nutrient subsidies, rural food
security, and commercial value for harvesters.

Results

Consistency in salmon size declines. In all four salmon species,
average body sizes were smaller after 2010 compared to before 1990
(the earliest baseline with sufficient data, Fig. 1). Comparing mean
body length pre-1990 to mean body length post-2010, Chinook
salmon exhibited the greatest magnitude decline, averaging an 8.0%
decline in body length, compared to 3.3% in coho salmon, 2.4% in
chum salmon, and 2.1% in sockeye salmon. Within species, the
magnitude of declines varied among regions and populations
(Fig. 1). For example, Chinook salmon populations in Westward
Alaska and Arctic-Yukon-Kuskokwim declined by 10% on average,
whereas conspecifics in Southeast Alaska declined by 4%.

General additive models (GAMs) confirmed that average sizes
declined through time in each species (nonlinear year effect for
each species p<0.0001, R*=0.453, 0.621, 0.687, 0.784 for
Chinook, sockeye, coho, and chum salmon respectively, Fig. 2a),
although the common (among location) pattern in average size
across time differed between species. To evaluate whether there
was greater support for species-specific nonlinear year effects
through time, or a single shared temporal pattern, we fit
competing GAMs to mean-variance standardized length observa-
tions from each location. Inclusion of species-specific nonlinear
year effects explained much more variance (R?> = 0.80) compared
to a single shared (i.e., shared among species) nonlinear year
effect (R2=0.04). This result was confirmed by fitting an
additional model that included both the common and species-
specific nonlinear year effects, in which species-specific trends
were significant (p <0.0001) while the common trend was not
(p=10.3). All species are declining in body size but patterns of
decline differ among species, thus species-specific trends were
analyzed and are discussed separately.
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Fig. 1 Across Alaska, average salmon body size has gotten smaller. On average, salmon body size was smaller post-2010 compared with pre-1990 across
all areas and species examined. a Map of sampling area with regions numbered and colored by Alaska Department of Fish and Game management area.
Our analyses included data from all regions shown except Arctic. b Boxplots show percent change in mean length between data collected before 1990 and
after 2010. Points show change in mean length for individual populations. Red line indicates no change. Center line represents the median, box limits
represent the upper and lower quantiles, whiskers represent the 1.5% interquartile range. Only populations for which we had data in both periods were
included (100 sockeye, 34 Chinook, 32 chum, and 13 coho salmon populations). If sufficient data were available for three or fewer populations, the box was
replaced by a gray dashed line at the median. AYK represents the Arctic-Yukon-Kuskokwim management area. Sample sizes are presented in

Supplementary Data 4.

Within each species, size trends were nonlinear (effective
degrees of freedom = 3.75 for Chinook, 8.86 for chum, 7.78 for
coho, and 8.81 for sockeye salmon; Fig. 2a) and included several
periods of increasing and decreasing size. Separate species-specific
models (Fig. 2a) revealed similarities among sockeye, chum, and
coho salmon, including shared size declines starting in the mid-
1980s followed by recovery in the early-1990s. These three species
all showed an abrupt decline in body size starting in 2000 and
intensifying after 2010. Size declines were more linear in Chinook
salmon than in other species, but the rate of decline also
accelerated after 2000.

Comparing model fits for GAMs that incorporate regional- and
population-level trends revealed that Chinook and coho salmon
exhibit high spatial variation in patterns of body size change, best
explained by population-specific nonlinear year effects. In
contrast, sockeye and chum salmon populations exhibited less
spatial variability, which was best explained by regional-level
patterns (Supplementary Table S1).

Contributions of declining age versus growth. Across species,
shifts in age structure explained 88% of interannual variation in
mean size on average (Fig. 3). In general, salmon are currently
smaller than in the past because adults are returning to spawn at
younger ages (Fig. 2). Changing size-at-age (Supplementary
Fig. S1), which might result from decreased growth, explained a
greater proportion of size change in coho salmon (20% on
average) than in other species (7.4% in Chinook salmon, 7.1% in
chum salmon, 5.9% in sockeye salmon), yet across all species and
regions the contribution of changing size-at-age to declines in
body sizes was less important than that of changing age structure.

Causes of salmon size declines. Both environmental change and
increased competition at sea with highly abundant wild and
hatchery salmon could result in body size declines through
reductions in the availability or quality of food resources!8-20,
Climate warming might also reduce ectotherm body size by
increasing metabolic and developmental rates®. Finally, all of
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Fig. 2 Body size declines are significant and nonlinear. a Mean fish length has changed in a nonlinear pattern, as demonstrated by the nonlinear year
effect from GAMs on mean population length with fixed effects of region and population. b Mean freshwater age (in years) has generally declined, except
for chum salmon, which leave freshwater shortly after emergence. ¢ Mean saltwater age (in years) has also generally declined, except in chum salmon,
which increased in saltwater age until around 1990, then decreased. Plots are conditioned on reference populations with the longest time series for each
species, but the pattern plotted is the common pattern through time calculated for all populations. Gray areas represent 95% confidence intervals for the
nonlinear year effect. d Male salmon in spawning coloration. Sample sizes are presented in Supplementary Data 5.
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Fig. 3 Body size declines result primarily from shifting age structure. Changes in population mean length are primarily due to changing age composition
(gray) and to a much lesser extent changing size-at-age (black). For each population the mean among-year contribution was calculated, then region means

calculated from population-level means. Sample sizes are presented in Supplementary Data 6.
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Fig. 4 Climate and competition influence salmon body size. Effects of climate and competition proxies (detailed in Methods, MElw is winter MEI) on body
size varied among species, as estimated by hierarchical Bayesian models describing length-environment relationships. Posterior probability distributions (in
color) for estimated species-specific (group) mean effects of climate and competition covariates across locations. Posterior medians, 50% and 95%

credible intervals are described by the white point, thick and thin black lines. Negative effects indicate high values of a covariate are correlated with smaller
salmon body size on average across locations in Alaska. See Supplementary Fig. S4 for population-specific covariate effect estimates. Sample sizes are

presented in Supplementary Data 7.

these environmental factors could result in increased natural
mortality in the ocean, leading to reduced average age-at-return
to freshwater.

To evaluate the hypothesized effects of climate and competi-
tion at sea (Supplementary Figs. S2, S3), we fit hierarchical
Bayesian models estimating the association between temporal
trends in location-specific salmon size and a range of environ-
mental covariates, while also estimating a nonlinear year effect
describing temporal trends in length that were common across
populations but not explained by covariates. After accounting for
absolute body size differences among populations, our ability to
explain changes in body size ranged from a Bayesian® R? of 0.28
in sockeye salmon, 0.29 in Chinook salmon, 0.35 in chum
salmon, to 0.48 in coho salmon.

Multiple factors with small individual effects were associated
with body size declines (Fig. 4). Although the relative importance
of each metric differed among species (Fig. 4) and populations
(Supplementary Fig. S4), at least one climate metric and one
competition metric were important for each species. Only
Alaskan pink salmon abundance had a negative association with
body size across all species, but the negative association was weak
in all cases except sockeye salmon. Some factors emerged as

particularly important for individual species. For sockeye salmon,
North Pacific pink salmon abundance had a particularly strong
negative association with body size. For chum salmon, a strong
negative association with the North Pacific Gyre Oscillation
(NPGO) contrasted with a similarly strong positive association
for coho salmon. No single factor was a particularly important
predictor of body size in Chinook salmon; instead many factors
had moderate contributions to body size change. After controlling
for covariate effects, each species-specific model included a
common residual trend that showed overall decline in salmon size
across time (Supplementary Fig. S6). This result suggests that
salmon might be responding to one or more physical or biological
drivers that were not included among the environmental
covariates explored.

Metabolic effects of temperature on size2® do not appear to
be driving body size changes in Alaska salmon (see
Supplementary Methods section “Metabolic effects of tem-
perature on size”). Relationships between salmon body size
and temperature did not fit the predictions of the metabolic
theory of ecology?®. Rather, the variable influence of climate
drivers suggests that the impact of climate on salmon body
size is species-specific and to a lesser extent location-specific
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Fig. 5 Size declines could result in negative consequences for ecosystems and people. Salmon body size declines over the past 30 years have negative
consequences for a fecundity, b nutrient transport, ¢ commercial fishery value, and d rural food security. We estimated the difference in ecosystem

services provided by an average salmon before 1990 versus after 2010, by converting change in mass to change in services provided. A meal is the species-
specific average reported meal size in grams reported by subsistence users from two villages in nearby Yukon Territory, Canada, see Methods for details.
Each gray point represents an estimate for an individual population. The red line represents no change in ecosystems services provided by each fish. Center
line represents the median, box limits represent the upper and lower quantiles, whiskers represent the 1.5x interquartile range. Sample sizes are presented

in Supplementary Data 4.

(see Supplementary Fig. S4), perhaps occurring through
climate-mediated changes in food availability or quality. A
similarly variable relationship between temperature and body
size across species was recently uncovered in a large-scale
analysis of size trends in Australian reef fishes?”.

Due to limited data availability, we investigated the effects of
average harvest rate on long-term body length change in a
separate analysis on the subset of populations for which we had
sufficient harvest information. We expected that if fisheries-
induced size structure truncation, or evolution, contributed to
size declines, populations subjected to higher rates of size-
selective harvest would show greater magnitude declines?8. We
tested this hypothesis using 33 populations (25 sockeye and eight
Chinook) with sufficient data to rigorously calculate harvest rate.
Counter to expectations, we detected no significant relationship
between harvest rate and change in body size among populations
(Supplementary Fig. S5, R? = 0.02, F, 30 = 0.56, p = 0.46).

Consequences of declining body size. To quantify the per-capita
change in several ecosystem services resulting from observed
declines in body size, we used species-specific length-weight
relationships to convert change in length to change in mass (see
Methods for details). Next, we converted change in mass to per-
capita changes in fecundity, nutrient transport, human nutrition,
and commercial value (Fig. 5). The per-capita effects of size
declines will be most impactful when accompanied by decreases

in abundance, as observed for Chinook salmon, whose abun-
dances?? and body sizes have both declined in recent years. Our
estimates suggest that the dramatic body size declines observed in
Chinook salmon translate to equally dramatically reduced per-
capita contributions to people and nature, including median
reductions in egg production (—15%), commercial value (—25%),
meals provided (—26%), and nutrient transport (—26%).
Reductions for other species were less dramatic, but still sub-
stantial (Fig. 5, Supplementary Data 1-3).

Discussion

We provide comprehensive evidence that four species of Pacific
salmon in Alaska are now smaller than they were historically,
with the rate of decline having accelerated since the year 2000.
Declining body size overwhelmingly results from younger
maturation (i.e., age-at-return) rather than reductions in growth
(i.e., size-at-age). Although no single factor explained size
declines, we revealed that both climate and competition at sea are
associated with changes in salmon size across Alaska. This result
extends the findings of other recent studies that also show
impacts of climate and competition on salmon body size?® and
age-at-maturity?®. Finally, we show that declines in body size over
the past 30 years have likely translated into important ecological
and socioeconomic consequences for salmon-dependent ecosys-
tems and peoples in Alaska, especially for the largest of the
species, Chinook salmon.
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Widespread declines in body size occurred over the past four
decades across four salmon species (Fig. 1, Fig. 2a). This finding
generalizes previous species- and region-specific analyses!®30:31,
Size trends were more similar for a given species across regions
than for a given region across species (Fig. 1), with Chinook
salmon showing the greatest decline in size (—8.0%), followed by
coho salmon (—3.3%), chum (—2.4%) and sockeye (—2.1%). In
contrast to many previous studies that assume monotonic linear
changes in size!®1%, our use of general additive models revealed
markedly nonlinear changes, including an apparent recent
acceleration of size decline beginning around 2000 that was
shared among all four species, and several common periods of
high and low average size among sockeye, chum, and coho sal-
mon (Fig. 2a). Identifying the putative drivers of specific periods
of time exhibiting shared body size change was beyond our scope,
but is likely a fruitful avenue for future research.

Underlying the general body size decline observed across
species, a considerable amount of among-region and among-
population variation in body size change was observed within
species. Body size trends were best explained by models that
allowed region-specific (chum and sockeye salmon) or
population-specific (Chinook and coho salmon) responses
through time, rather than a single response shared among regions
and populations (Supplementary Table S1). We interpret this
result to reflect the large number of populations sampled from
diverse habitats across Alaska, from temperate rainforest eco-
systems in Southeast Alaska to subarctic ecosystems in Kotzebue.
The idiosyncratic responses of body size to climate indices we
observed could be partially explained by differential responses
across species, regions, and populations according to site-specific
habitat climate filtering, evolutionary histories, and relative
location in their species range or climate envelope.

To an unknown extent, other external factors likely also con-
tributed to variation in patterns of size declines among regions
and species. For example, the relatively low magnitude body size
declines in Southeast Alaska Chinook salmon (Fig. 1) could be
explained by an unusual characteristic of the Southeast Alaska
troll fishery for Chinook salmon, which catches a high proportion
of immature salmon from British Columbia, Washington, Ore-
gon, and California®2. Reductions in the size and age of Chinook
salmon originating from these areas outside of Alaska have not
been as extreme as those observed for Alaskan Chinook salmon
populations20-31,

Earlier maturation (age-at-return), rather than slower growth
(size-at-age), was primarily responsible for observed size declines
across species and regions (Fig. 3). Chinook salmon, which
exhibit the greatest life history diversity and thus greatest capacity
for change in age-at-maturity, showed the greatest magnitude of
decline in both body size and age-at-maturity. This result for-
malizes and extends findings from previous studies that age
truncation appears to play an important role in declining Chi-
nook salmon body size!%30-31:33, Compared to Chinook salmon,
changes in age-at-maturity were more variable through time in
chum and sockeye salmon (Fig. 2), which also showed size
declines but of lower magnitude. Both chum and sockeye salmon
showed an initial increase in average saltwater age, but this
increase has been followed by generally decreasing age-at-
maturity, coinciding with the pronounced recent declines in
body size.

Although our results provide strong evidence that salmon are
becoming smaller because they are returning from the ocean at a
younger age, we were unable to distinguish the contributions of
changing maturation schedules from increasing marine mortality.
Younger age structure could result from numerous scenarios,
including plastic responses to positive growth conditions that
allow salmon to reach a threshold size earlier, evolutionary
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shifts in maturation schedules®, increased late-stage mortalityﬁ,of 15

compounding risk from overall increased mortality®®, or any
combination of the above. Finer-scale information about marine
mortality is needed to explore these non-mutually exclusive sce-
narjos. It is also important to recognize that the potential for
growth rate to influence age-at-maturity>* means that, despite the
lesser contributions of changing size-at-age, some proportion of
the changes in age-at-maturity that contribute to body size
declines might ultimately result from changes in growth rate.

Climate and competition at sea clearly influence salmon size.
Results for each species indicated a strong effect of at least one
climate metric. However, specific metrics varied in their direction
and magnitude across species, underscoring the complex effects
of climate on body size (Fig. 4). Recent work on salmon pro-
ductivity has shown that relationships between salmon and cli-
mate variables vary through time3’, and the influence of climate
on body size could be similarly non-stationary.

Competition metrics also had important but variable effects on
salmon body size (Fig. 4; Supplementary Fig. S4). The strongest
negative association we detected was between sockeye salmon
body size and the North Pacific-wide abundance of pink salmon.
This result corroborates previous studies documenting negative
influences of Asian pink salmon abundance on Alaskan sockeye
salmon, which share similar prey communities and distributions
during their final years at sea’®. Indeed, the only consistently
negative effect across all species was that of Alaskan pink salmon
abundance (Fig. 4), although this effect was weak in most species.
Intriguingly, the shared acceleration of size declines post-2000
occurred during a period of unusually high (though variable) pink
salmon abundance in Alaska®®, suggesting high pink salmon
abundances could be accelerating or exacerbating size declines.
Our results provide further evidence that wild and hatchery-
enhanced pink salmon abundance in the North Pacific has
reached such high levels that they appear to be exerting an
influence on ecosystem structure and function.

For each species, we detected an underlying trend shared
among populations (i.e., a nonlinear year effect) that was not fully
explained by any climate or competition covariates (Supple-
mentary Fig. $6). These shared trends suggest that, within species,
populations are responding similarly to other broad-scale factors
we did not identify as a priori hypotheses and as a result were not
included in our models.

Our results are consistent with previous studies that suggest
fisheries are likely not a major driver in broad patterns of salmon
size decline?02%41, yet might play an important role for some
populations*?43. Harvest has been implicated in size and age
declines for many marine fishes>?® and has long been expected to
contribute to declining salmon size!”. We did not detect any
overall relationship between harvest rate and size change, but our
analysis was necessarily limited to a subset of intensively mon-
itored Chinook and sockeye salmon populations with adequate
data. Furthermore, the potential for differences in size selectivity
across fisheries and gear types** could limit the extent to which
these results can be extrapolated to other fisheries.

We lacked sufficient data to investigate several factors that
could contribute to size declines, especially in certain species or
regions. In Alaska, there is relatively little contribution of
hatchery production to the overall abundances of sockeye, coho,
and Chinook salmon2?3%, but hatchery selection*> could con-
tribute to size declines in regions with high hatchery production,
such as chum salmon in Prince William Sound and Southeast
Alaska. We were unable to rigorously test for an effect of hatchery
selection, but populations from hatchery-intensive regions did
not appear to show greater magnitude declines in body size
compared to populations from other regions (Fig. 1). We also
lacked sufficient data on predator abundances to test for effects of
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size-selective predation, but bioenergetic modeling has shown
that size-selective predation from killer whales (Orcinus orca)*!
and salmon sharks (Lamna ditropis)*® could be contributing to
body size declines in Chinook salmon. The limited diet data
available for Alaska resident killer whales*”#8 suggests that they
show lower selectivity on Chinook salmon than do killer whales
from Washington and British Columbia*® upon which these
models are based*!. Additional data on hatchery selection, pre-
dator abundances, selectivity for salmon, and size-selectivity are
needed in Alaska in order to rigorously test these hypotheses.

We estimate that the observed salmon size declines could
already be causing substantial reductions in fecundity, nutrient
transport, economic value, and food security (Fig. 5). Declines in
fecundity can impede population productivity and recovery>’.
Due to these effects on productivity, declines in body size have
been used in other systems to predict population declines and
collapses®!. Reduced salmon size also decreases the per-capita
transport of marine-derived nutrients into terrestrial ecosystems,
with important implications for a wide array of ecological pro-
cesses including riparian productivity and biodiversity!°. Salmon
are economically important; in 2017, the ex-vessel value (price
paid to fishermen) of Bristol Bay salmon fisheries alone was over
$214,000,000°2. Meanwhile, the value of subsistence salmon
fisheries for rural and Indigenous communities is profound, with
broad implications for food security, well-being, and cultural
connectivity!3!4, Socioeconomic impacts of declining salmon size
have long been of concern for Alaskans, especially those whose
well-being, food security, and economic livelihoods depend on
salmon!“.

We considered per-capita delivery of ecosystem services, but
the realized consequences of declining body sizes will also depend
on salmon abundances. The consequences of declining size could,
to some extent, be balanced by increasing abundances in some
species such as sockeye and chum salmon whose abundances
have generally increased in recent years throughout the state®®. In
contrast, Chinook salmon abundances have generally declined
across Alaska??, so the socioeconomic impacts of declining Chi-
nook salmon size are already compounded by reduced abundance
and resulting regulatory limitations on harvest opportunity.
Because Alaska salmon are managed according to a fixed esca-
pement policy under which the number of adult salmon that
reach the spawning grounds is held generally constant across
years, increases in total abundance tend to result in large harvests
but generally do not translate into increased escapement. The
relatively stable numbers of salmon on the spawning grounds,
even in years of high abundance, will result in limited ability for
high abundances to mitigate the per-capita ecological con-
sequences of declining size. How increasing salmon abundance
might offset the costs of declining body size for the commercial
fishery is a complex topic worthy of further exploration, especially
for sockeye and chum salmon.

We also acknowledge that other external factors will impact the
consequences of declining body size. For example, the economic
costs of declining body size are also influenced by idiosyncrasies
of production costs and market fluctuations due to trade policies
or the availability of market substitutes like farmed Atlantic sal-
mon®3. These complexities are extremely difficult to fully address
at a state-wide multispecies level, but in-depth species-specific
considerations of the potential consequences of size declines that
account for abundance are important topics for future
investigation.

Our findings contribute to the mounting body of evidence that
maintenance of body size, in addition to abundance, is critical for
maintaining healthy salmon-people and salmon-ecosystem rela-
tionships. Yet, what are the options to slow or even reverse these
size declines? While the impacts of size declines are experienced

locally, the primary causes appear to be regional and even globa
Of the two primary drivers associated with size declines, clima
forcing and ocean abundance of salmon and particularly Alaska
pink salmon, the latter is within local management control.
Across the Pacific Rim, ca. 5 billion hatchery salmon®® are
released into the North Pacific each year where they add to
already high abundances of wild pink, chum, and sockeye. While
signals of conspecific and interspecific competition are increas-
ingly evident3$40°455 managers currently lack tools to help
inform difficult decisions regarding hatchery releases. Tools that
quantify the apparent trade-offs between the releases of one
species and the impacts of size and productivity on conspecifics
and other species are urgently needed.

Our large-scale consideration of salmon body size extends and
generalizes previous findings, showing that body size declines are
ongoing and more widespread than previously reported. The
direct relationship between smaller salmon and economic and
social losses has not been estimated previously. Our conservative
calculations of the potential per-capita consequences of recent
body size declines show the ecological, economic, and social
losses could be substantial. We compared current size to a pre-
1990 baseline, but this captures only a small window of com-
mercial salmon fisheries in Alaska, which started in the late 1800s.
Size declines were observed long before 19907, and thus we
expect that analyses over longer time series would likely reveal
even more dramatic impacts. Despite widespread reporting of
body size declines across diverse taxa®’, the ecological and
socioeconomic consequences of body size declines are under-
appreciated. Using Pacific salmon in one of the few remaining
intact, largely pristine salmon ecosystems on Earth as a test case,
we show the consequences for people and ecosystems could be
substantial.

Methods

Age-length (AL) datasets. Alaska Department of Fish & Game (ADF&G)
monitors the number, body size, sex, and age of Alaska salmon harvested in a
variety of fisheries and on their return breeding migration from the ocean to
freshwater. Age and body length (AL) data have been collected on mature adults
from commercial, subsistence, and sport harvests, escapement (spawning popula-
tion) projects, and test fisheries since the early 1900’s. ADF&G data has historically
been archived in regional offices; however, for this project we were able to compile
all available data from across the state (Supplementary Figs. S7-S10) into a single
dataset, representing over 14 million raw AL samples.

The majority of Alaska salmon fisheries target mature adults during their
breeding migration into freshwater. Data from commercial harvests represent the
largest proportion (57%) of measurements and are generally collected from marine
waters and near river mouths. Although many Alaska salmon fishing districts are
designed to operate as terminal fisheries, targeting fish destined for their river of
origin, even terminal fisheries can intercept salmon returning to other Alaskan
populations, and many other districts are non-terminal. Because most commercial
salmon fisheries in Alaska catch a combination of fish from the target stock and
intercepted fish returning to other populations, commercial samples often include a
mix of fish from different populations within a river drainage and outside the
drainage (e.g., Southeast Alaska troll fishery may be >80% non-local fish at times).
Commercial samples from some fisheries targeting wild salmon could include a
relatively low but unknown proportion of hatchery-origin salmon, which could not
be excluded from our analyses without individual-level information on origin
(hatchery or wild). Samples from escapement enumeration projects (sampling
projects that count the number of mature adults that ‘escape’ the fishery and return
to freshwater) make up the next highest proportion of AL measurements (33%).
Escapement projects collect AL data from fish sampled in the freshwater
environment, close to or on the spawning grounds, generally at counting towers,
weirs, or fences. A variety of other sampling project types (test fishing, subsistence
catch, sport catch) make up the remaining portion of these data, with no single
project type representing more than 5% of the samples. ADF&G recorded the name
of the sampling project, generally as the name of a given river (e.g., Fish Creek) or
district (e.g., Togiak District), which we refer to as sampling locations. To ensure as
much as possible that methods of data collection were consistent across locations
and species, we excluded data collected from projects other than commercial
harvest and escapement monitoring from statistical analyses.

Age and length (AL) measurements were collected by ADF&G personnel using
standard methods®®. Briefly, fish length is collected to the nearest millimeter using
a measuring tape or a manual or electronic measuring board, depending on project
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and year. Fish age was most commonly estimated by ADF&G scientists reading
growth annuli on scales®”. For many AL measurements, specimen sex was also
recorded, predominantly using external characteristics for sex determination. Sex
determination with external characteristics in ocean-phase fish is frequently
unreliable®®. Because most of our data come from commercial harvests that occur
in ocean-phase fish prior to the development of obvious external secondary sexual
characteristics, we did not analyze the sexes separately. However, other studies
examining length at age with reliable sex determination have shown similar trends
in size and age for males and females®>%. As in Lewis et al.!®, we assume our
results reflect similar trends in male and female salmon.

To ensure data were of high quality, a number of quality assurance checks were
established, and data failing those checks were excluded from analysis. These
checks include ensuring that ages and lengths were within reasonable bounds for
each species, that sample dates were reasonable, that data were not duplicated, and
that data were all of the same length measurement type (mid-eye to fork of tail).
Because mid-eye to fork length was by far the most commonly used length
measurement type (85% of samples) within the data, and the vast majority of
sample protocols use mid-eye to fork measurements, we assumed that observations
where no length measurement type was reported (0.08% of samples) were mid-eye
to fork. No other unique length measurement type accounts for more than 2% of
samples. We also excluded any samples that measured fewer than ten fish for a
given year/location combination. After these extensive checks, we were left with
measurements on over 12.5 million individual salmon.

A wide variety of gear types were used to collect samples. The three most
common gear types included gillnet, seine, and weir. Sampling methods within
projects did not change systematically over time; however, for at least some
projects, changes did occur, such as changes in gillnet mesh materials and sizes (for
commercial harvest®’) or sampling location within a watershed (for escapement
projects). Some of these methodology changes are sporadically reflected in the data
(e.g., mesh size), whereas others are not included and difficult to capture (e.g., weir
location changes). Given the inconsistency in data and metadata associated with
these fine-scale methodology changes, and the spatial and temporal scale of this
dataset, changes in mesh size, gear type, or fine scale location changes (movement
of a project within the same river system) were not included in our analyses.

Consistency in salmon size declines. To quantify the spatial and temporal extent
of body size change, we estimated the average length of fish for each species in each
sampling location and return year (the year when the fish was caught or sampled
on its return migration to freshwater), which we interpret as putative biological
populations (henceforth referred to as populations). For each population, we
averaged these annual means to find the mean body length during a baseline period
before 1990 and recent period after 2010. The pre-1990 period included all data
collected before 1990, though relatively little data was available before 1980.
Comparing data from two discrete time periods avoids potential edge effects that
would be introduced in dividing a consecutive time series. Only populations for
which we had data in both periods were included (100 sockeye, 34 Chinook, 32
chum, and 13 coho salmon populations). We established a criterion of at least 3
years of data for each population during each time period for inclusion in this
analysis. Although somewhat arbitrary, we chose 1990 as the end of the early
period to ensure a large number of populations had sufficient data to be included,
while still being early enough to provide a meaningful baseline for comparison with
current data. Because our goal was to investigate trends experienced by resource
users in Alaska, we included data from some stocks that are known to capture
salmon that originated from areas other than Alaska. For example, estimates for
Chinook salmon from Southeast Alaska are likely influenced by the inclusion of
troll-caught Chinook salmon, which are largely composed of salmon originating
from British Columbia (B.C.) and the U.S. West Coast. For visualization, the results
of this analysis were then scaled up to the level of the fisheries management areas
established by ADF&G (Fig. 1).

To quantify and visualize continuous changes in body size across time, we fit
general additive models (GAMs) to annual mean population body length for each
species. To avoid convergence problems due to small sample sizes, data collected
before 1975 were excluded from this analysis. In contrast to previous studies that
assumed monotonic linear changes in size!®!%, year was included as a nonlinear
smoothed term because preliminary analyses suggested that the rate of length
change varied through time. We included data from all populations for which
observations from five or more years were available (276 sockeye salmon
populations, 202 Chinook salmon populations, 183 chum salmon populations, 142
coho salmon populations). We knew a priori that salmon populations differ in
average body size, so to preserve original units (mm) while controlling for variation
in absolute body length among populations, we included two fixed factors:
population and region. We assigned regions based on terrestrial biomes and the
drainage areas of major watershed (shown numbered on Fig. 1, colored by ADF&G
management region). Repeating these GAMs on escapement data alone provided
equivalent results (Supplementary Fig. S11), which confirms that our results are not
due to an artifact of sampling procedures through time.

To visualize changes in age structure and size-at-age, we fit very similar GAMs
to age and length-at-age data. As above we included fixed effects for population
and region, as well as a nonlinear year effect. Using the same dataset as the
previously described GAMs, we used either mean freshwater age, mean saltwater
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separately fit GAMs for the four most common age classes in each species, cx’clpl of 15

age, or mean length-at-age as the response variable. For length-at-age, ve

coho salmon, for which sufficient data was available for only three age Elasses.

To determine the extent to which patterns of body size change are consistent
across space within a species, we re-fit these GAMs by replacing the main year
effect by either a region-by-year or population-by-year interaction and compared
model fit using AIC. These nonlinear interactions allow regions or populations to
differ in their patterns of length change through time. These models are more data
intensive than the previous GAMs, so we included data from all populations for
which our time series consisted of any 20 or more years of data (123 sockeye
salmon populations, 37 Chinook salmon populations, 38 chum salmon
populations, 14 coho salmon populations).

Contributions of declining age versus growth. To partition the contribution of
changes in population age structure versus size-at-age to changes in mean popu-
lation length, we used the chain rule®!. We used the discrete time analog of the
chain rule

Alxy) = yAx + xAy, (1)

and assume that change in mean length is a function of changes in population age
structure, p(a), and mean length-at-age, x(a). For each species and population, age
structure in year t was calculated as the proportion of individuals in each age a.
Mean length in year ¢ is given by

X = ZuPt(“)"t(“)a (2)
and the year-to-year change in length is given by
Ax, = X1y X = ZaPt(“)xt(a) + Apt(a>xl(a)7 (3)
where
pi(a) =1/2 pyyy(a) +pi(a) | (4)
and
Apy(a) = prii(a)=— pi(a) - (5)

Solving these formulas year-to-year for each species in each population, we
estimated the proportion of change in mean length due to changes in age structure
and size-at-age. We included all populations for which we had five or more years of
data (though change can only be estimated for consecutive years of data) and
averaged the results across populations in each region.

Causes of age and size changes. To identify potential causes of change in salmon
body size, we quantified associations with a variety of indices describing physical
and biological conditions in Alaska’s freshwater and marine salmon habitats. Each
candidate explanatory variable was selected based on existing biological hypotheses
or inclusion in previous analyses of salmon size or population dynamics.

We considered several ocean climate indicators as potential causes of change in
salmon size over time. Pacific Ocean conditions are often quantified using large-
scale climate indices such as the Pacific Decadal Oscillation (PDO), El Nifio
Southern Oscillation (ENSO), and NPGO. These large-scale indices of ocean
conditions, as proxies for climate and marine environment, have been shown to
affect the survival and productivity of Pacific salmon in the North Pacific
Ocean®203, PDO, NPGO®, and MEI®>%¢ indices were all accessed and downloaded
online (PDO, http://research.jisao.washington.edu/pdo/; NPGO, http://www.o3d.
org/npgo/npgo.php, accessed 2018-02-07; MEIL, https://www.esrl.noaa.gov/psd/
enso/mei/, accessed 2018-02-08; MEIw, https://www.beringclimate.noaa.gov/,
accessed 2018-02-08). In this analysis, winter means of NPGO and MEI were used
in addition to an annual mean of MEIL Two ice cover metrics were also used to
capture ocean climate conditions. Bering Sea ice cover and retreat were
downloaded from https://www.beringclimate.noaa.gov/, originally derived from the
National Snow and Ice Data Center data. Bering Sea ice cover index represents the
winter anomaly, relative to 1981-2000 mean. Bering Sea ice retreat is an index
representing number of days with ice cover after March 15.

Sea surface temperature (SST) was also explored as a potential cause of the
changes in salmon size and age. SST has proven to be closely linked to salmon
productivity. Mueter et al.%” found that regional-scale SST predicted survival rates
better than large-scale climate indices such as the PDO. They concluded that
survival rates were largely driven by environmental conditions at regional spatial
scales. SST was extracted from the Extended Reconstructed Sea Surface
Temperature (ERSST) version 4%, To approximate SST values close to the river
mouths which juvenile salmonids are most likely to experience after ocean entry, a
double layer of the grid cells tracing the coastline of Alaska were extracted and the
mean summer SST was calculated for each region.

Because in situ fluvial temperature measurements are sparse, both spatially and
temporally, compared to the coverage of the AL dataset, air temperature was used
as a proxy for temperature during the freshwater life stages. Air temperature data
were extracted and sorted from remote-sensed satellite observations into multi-
monthly regional means by season®.

Finally, we considered the potential for competition with other salmon to
influence salmon size by including the abundances of several highly abundant
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salmon species as explanatory covariates. Using data compiled by Ruggerone and
Irvine?, we evaluated the abundance of adult pink, chum, and sockeye salmon
returning to Asia and North America as a proxy for the abundance of adult salmon
of each species in the North Pacific. In addition, we also considered the more
localized abundance of pink, chum, and sockeye salmon returning to Alaska,
because salmon body size has been shown to vary with salmon abundance in the
year of return migration in some species’” at finer spatial scales. The abundances of
coho and Chinook salmon were not included, because they occur at much lower
abundance than sockeye, chum, and pink salmon.

We also explored marine mammal abundances as potential predictor variables,
but found that the data available precluded rigorous statistical comparison with our
time series of salmon size and age structure. For example, the only estimates of orca
abundance available for our study area (that from Southeast Alaska and Prince
William Sound) show steady, near monotonic increases through our study
period”172, Statistically, this leads to insufficient replication and high collinearity
with year effects. Although caution is warranted in interpretations of any models
for which the assumptions are so obviously violated, we note that preliminary
analyses including marine mammal abundance were not dramatically superior in
terms of variance explained or model fit. Because of these limitations, we
determined that a reliable test of the effect of marine mammal predation was not
possible for Alaska.

Ultimately, we only selected covariates with an absolute correlation among
covariate time series of less than 0.61. By establishing this threshold for absolute
pairwise covariate correlation we sought to include only covariates for which
separate associations with salmon size could be identified. The final set of
covariates included in our analyses were: (1) ocean climate indicators (PDO,
NPGO, MEIL winter MEI (MEIw), and Bering Sea ice cover index); (2) sea surface
temperature (SST); (3) air temperature as proxy for freshwater temperature; and
(4) ocean salmon abundance (abundance of Alaska sockeye, pink, and chum
salmon, and North Pacific wide abundance of sockeye, pink, and chum salmon).

To test hypothesized associations between temporal trends in the average body
size (length) of salmon and environmental conditions, we fit a series of Bayesian
hierarchical models to data describing size trends across sampling locations for
each species. Because the chain rule analysis showed that changes in age structure
explained greater interannual body size variation than did changes in size-at-age,
we analyzed age-aggregated mean body length. Time series, starting in 1975, of
annual mean length by species for each sampling location (I) and environmental
covariates were mean-variance (Z) standardized prior to model fitting. Models of
the form

L, = %(ﬁz.c X; ope) +5(t) + e, (6)

were fit to each salmon species separately using Bayesian methods, where L;, is the
standardized length at each location (I) in each return or observation year (t), ;.
are coefficients describing the effect of each covariate (c) on average length at each

location, and X, 4, is the standardized value of each covariate in each year. The

reference year for each covariate is specified relative to the return year, or year in
which salmon length compositions are observed (t), by a species and covariate-
specific offset §. that associates covariate effects with the hypothesized period of
interaction in each species’ life history (Supplementary Table S2). Location-specific
covariate effects are structured hierarchically such that parameters describing the
effect of each covariate on observed changes in average length were subject to a
normally-distributed prior whose hyperparameters (group-level means and
standard deviations for each covariate) were estimated directly from the data:

B Normal ug, ¢, 7)

This hierarchical structure permitted us to quantify both the average (group-
level) association between length observations at each sampling location (/) and
hypothesized covariates (i.e., the hyperparameter u.), and the level of among-
location variation in these effects (i.e., Tf). Prior distributions for model parameters
were generally uninformative, with the exception of the prior on the group-level
mean covariate effects (¢.) which included a mild penalty toward zero,

¢, Normal(0,1). (8)

The prior distribution of the group-level (hyper) standard deviation of covariate
effects was broad and truncated at zero,

. Normal(0,10)[p, , )

allowing the model to freely estimate the appropriate level of among-location
variability in covariate effects.

Observation error was assumed to be normally distributed ¢, ~ Normal(0, 6.%),
with a common observation error variance (0.2) estimated as a free parameter and
subject to a broad prior distribution

0., Normal(0,10)]0, .

T (10>
Each species-specific model also included a smoothed nonlinear year effect s(t)
describing residual trends in length across time that were shared among sampling
(observation) locations but were not explained by the covariates. The degree of
nonlinearity for the univariate smooth s(t) quantifying the common residual trend
in length is controlled by the variance term (o;) for the coefficients forming the

spline’?, for which a broad zero-truncated prior distribution was defined:

ot Normal(0, 10)[D, .

Hierarchical Bayesian models describing the temporal trend in location-specific
salmon length were fit using the brms package’>’# in R (R Core Team 2018),
which generates posterior samples using the No U-Turn Sampler implemented in
the Stan software platform’®. Three independent chains were run for 20,000
iterations with a 50% burn-in and saving every tenth posterior sample, resulting in
3000 posterior samples. Convergence of all chains was diagnosed by ensuring
potential scale reduction factors (R) for each parameter were <1.05/%. The
sensitivity of model results to prior choice was evaluated by testing more and less
restrictive normally-distributed priors for the hyperparameters describing the
group-level average effect of each covariate (standard deviation 1.0 and 0.1);
estimated covariate effects were insensitive to prior choice.

The influence of harvest on body size was considered separately from that of
climate and competition. Reviews of fisheries-induced evolution have shown that
populations subject to higher harvest rates show greater magnitude trait change?s,
thus we expected that if fisheries-induced evolution contributes to size change,
populations subjected on average to higher harvest rates should show greater
magnitude negative size change. To test this hypothesis, we estimated harvest rate
as a continuous variable for all populations with sufficient data.

Harvest rate was back-calculated from brood tables, which are datasets curated
by ADF&G for management purposes that include the number of offspring from
each brood year (year of birth) that return in each of the subsequent years (return
year). Brood tables are only available for the most intensively managed salmon
stocks. We were able to link brood table data to populations included in our AL
datasets for 25 sockeye salmon populations and three Chinook salmon populations.
Harvest rates were found from the literature for an additional five Chinook salmon
populations”’~7?. To calculate the total harvest in each population and year, we
subtracted escapement estimates from the overall estimate of returns (i.e., total run
size, or both fish that escaped and were harvested). Harvest rate was calculated as
the harvest divided by the estimated run size in each year, then averaged across the
time series for each population to obtain the average harvest rate experienced by
each salmon population. Averaging across the time series was deemed appropriate,
because previous studies from the few Alaska salmon fisheries with sufficient data
to consider harvest rate through time have shown that harvest rate is interannually
variable but relatively stable through time33%. Estimates from before 1990 or after
2010 (for sockeye) or 2008 (for Chinook) were excluded due to incomplete data
availability. Each population for which both a brood table and AL data were
available had a long time series of AL data (at least 30 years), so body size change
was calculated by fitting a linear model of body length by year and extracting the
slope. We regressed change in body size (slope coefficient of length-year regression)
against population-specific harvest rate averaged through time (1990-2012), with a
fixed effect for species. A harvest rate by species interaction was included but
removed because it was not significant. P values were obtained from an ANOVA
with type II sum of squares.

Consequences of declining body size. To estimate the potential consequences of
salmon body size declines, we calculated the change in ecosystem services that
would be expected given the observed change in body length for several important
social, economic, and ecological roles filled by salmon in Alaska. For each species
and population, we calculated percent change in body size (body length, AL) from
pre-1990 to post-2010 using the same methods as described for Fig. 1. Specifically,
we calculated absolute change in body size as:

AL = Meanlength, . 5,0 Meanlength, . g9, (12)
and percent change in body size as:

Meanlength,,,, ,, Meanlength,,. 155

Percent size change = (13)

However, the magnitude of many of the ecosystem services we investigated vary
with salmon body mass, rather than directly with body length. To predict salmon
weight (W) based on body length (L), we fit a standard length-weight relationship
of the form W = a(L)b. Weight data were not available for most regions, so we
estimated the a and b parameters for each species by fitting the logarithmic
linearized version of this equation to high-quality datasets collected in Alaska for
each species (Supplementary Table S3). Using these species-specific length-weight
relationships, for each species and location, we calculated the change in weight
between 1990 and 2010 (AW) by finding the weight of an average post-2010
salmon and subtracting the weight of an average pre-1990 salmon. Detailed results
are presented in Supplementary Data 1-3.

To consider the ecological consequences of salmon body size change, we
focused on data collected by “escapement projects”. These projects usually sample
salmon in-river at a weir or counting tower as they migrate upstream onto
spawning grounds. For each location with sufficient data (three or more years in
each time window, before 1990 and after 2010), we estimated the ecological
consequences of salmon size decline as the change in marine-derived phosphorus
transported and the change in the number of eggs produced per fish. To calculate
change in phosphorus inputs, we modified previously-developed models for
anadromous fish nutrient loading to include only the import of nutrients into

Meanlength,,. 159
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fresh waters by spawning adults®%-8!. We used a previously-estimated phosphorus
content for spawning adult salmon of 0.38% of wet weight381. We calculated the
difference in phosphorus content using the mean weight before 1990 versus after
2010. We ignored the effect of juvenile export on nutrient loading due to
insufficient data and because previous studies have found its effect to be negligible
unless adult biomass and escapement are extremely low®!.

To calculate the change in female fecundity, we used fecundity-length
relationships to estimate the fecundity of the average female before 1990 and after
2010 and found the difference. We used published, species-specific
fecundity-length relationships estimated for populations within Alaska. Because
fecundity data were not available for all regions, we based these relationships on
high-quality datasets from representative populations within Alaska
(Supplementary Table S4).

To consider the economic consequences of body size change, we focused on
data sampled from commercial fisheries. For each location with sufficient data
(three or more years in each time window), we asked how much higher per-fish ex-
vessel prices would be if fish had not changed in size in the period between 1990
and 2010. That is, using current price-per-pound estimates, we compared the price
of two fish: one that weighed the same as an average fish post-2010 and one that
weighed the same as the average fish pre-1990. First, we identified the most recently
reported ex-vessel prices for each species and region®2. For each species and region,
we then multiplied the weight of the average pre-1990 salmon by its corresponding
price-per-pound to calculate the average ex-vessel price for a pre-1990s salmon in
today’s market. This value was then subtracted from the average ex-vessel value of
a post-2010 salmon, calculated in the same way, to estimate the change in ex-vessel
per-capita salmon value due to salmon size change.

To consider the social consequences of size change, we focused on data from
salmon caught in subsistence fisheries. However, length measurements taken from
subsistence projects were rarely available before 1990. For this reason, we also
included data from salmon caught in commercial harvest, which are expected to
use the most similar gear types (i.e., gillnets) to subsistence harvest. For each
location with sufficient subsistence or commercial data (three or more years in each
time window), we modeled the social consequences of salmon size decline as the
change in nutrient content and total servings or meals per fish. First, we
determined the change in edible mass (M) of each fish by scaling according to
species-specific values for seafood processing recovery rates®>. We assumed that
subsistence recovery rates are similar to the reported recovery rates for hand-
filleted skin-on fillets, which were 55% for Chinook salmon, 60% for chum salmon,
57% for coho salmon, and 53% for sockeye salmon. We expect fillets to be the most
commonly used salmon part but acknowledge that subsistence users could use
different body parts (including the head and eyes) and that true recovery rates will
likely vary among locations and users. We then calculated the nutrient value of the
average pre-1990 and post-2010 fish and calculated the change in nutrient value,
using species-specific nutritional ratios for protein (g), fat (g), and calories (kcal)
per 100 g serving®*. We used nutritional ratios for raw fish (National Nutrient
Database for Standard Reference IDs: 15,078 for Chinook, 15,081 for coho, 15,085
for sockeye, and 15,079 for chum salmon). We also asked how many fewer 100 g
servings and how many fewer meals of salmon were available per fish. We assume a
standard serving size of 100 g, but note that many individuals will eat more than
one serving in a sitting. Because of this uncertainty in serving size, we also included
the change in meals by dividing M by the average self-reported estimates of portion
sizes of salmon (227 g for Chinook salmon, 165.5 g for chum salmon, 178 g for
coho salmon, and 163.5 g for sockeye salmon) from subsistence users in the nearby
villages of Old Crow and Teslin, Yukon Territory, Canada®’.

Reporting summary. Further information on research design is available in the Nature
Research Reporting Summary linked to this article.

Data availability

Our data have been publicly archived on the Knowledge Network for Biocomplexity
(KNB): Jeanette Clark, Rich Brenner, and Bert Lewis. 2018. Compiled age, sex, and length
data for Alaskan salmon, 1922-2017. Knowledge Network for Biocomplexity. https://doi.
0rg/10.5063/F1707ZTM. Krista B Oke, Curry Cunningham, and Peter Westley. 2020.
Collated dataset of covariates that could influence body size of Alaska salmon.
Knowledge Network for Biocomplexity. https://doi.org/10.5063/F1IN29V9T. In addition,
we used publically available data from the following sources: US Department of
Agriculture (USDA), Agricultural Research Service Laboratory. USDA National Nutrient
Database for Standard Reference, Legacy Version. Available at: http://www.ars.usda.gov/
nutrientdata. Alaska Department of Fish and Game. Commercial Salmon Fishery
Exvessel Prices by Area and Species (2018). Available at: https://www.adfg.alaska.gov/
index.cfm?adfg=commercialbyfisherysalmon.salmoncatch_exvessel (Accessed: 2018-04-
23). Kibele, J. & Jones, L. Historic air temperatures in Alaska for 1901-2015, with spatial
subsetting by region. (2017). https://doi.org/10.5063/FIRX997V. Huang, B. et al.
Extended Reconstructed Sea Surface Temperature (ERSST), Version 4. Accessed on April
16, 2018 (2015). https://doi.org/10.7289/V5KD1VVE. Di Lorenzo et al., 2008: North
Pacific Gyre Oscillation links ocean climate and ecosystem change, GRL. Available at:
http://www.o03d.org/npgo/npgo.php (Accessed: 2018-02-08). NOAA, Multivariate ENSO
Index. Available at: https://www.esrl.noaa.gov/psd/enso/mei/ (Accessed: 2018-02-

08). JISAO, Pacific Decadal Oscillation (PDO). Available at: http://www.research jisao.
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washington.edu/pdo/ (Accessed: 2018-02-08). NOAA, Bering Sea Ice Cover Index.

Available at: beringclimate.noaa.gov (Accessed: 2018-02-08). NOAA, Winter 13 of 15
Multivariate ENSO Index. Available at: https://www.beringclimate.noaa.gov/data/
BCresult.php (Accessed: 2018-02-08).
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Gale K. Vick
Fairbanks, Alaska 99709

COMMENTARY TO THE ALASKA BOARD OF FISHERIES
October 6, 2021
Regarding: Area M Test Fishery

My name is Gale Vick. | am a 53 year resident of Alaska, a former drift gillnetter in Prince
William Sound, and for 30 years a contractor on fisheries policy. | have been working on Yukon
River fisheries issues since 2014 and | am a member of the Fairbanks Advisory Committee.

My first caution is that all species of salmon in Alaska are in obvious trouble, with the exception
of Bristol Bay sockeye. You do not need to be a scientist to fully appreciate this. Most of us
who have fished all over the state know, for instance, that Chinook salmon abundance and size
is dramatically decreasing.! Our science supports this and our trajectories suggest that we have
not hit bottom yet. While this has been critical mass in the Yukon for many years, we have in
the last two years seen record low numbers of chum and coho salmon as well. These numbers
mirror other places in part but are much more dramatic in the Yukon.

At the same time, Area M (False Pass) enjoyed record harvests of chum salmon. Because Area
M is an intercept fishery for the North Pacific in the Bering Sea, and because there have been
past indicators that a sizeable portion of chum salmon could be AYK stocks, it is incumbent
upon managers to provide the information through tissue sampling that would give clarity to
the origins of all intercepted stocks. Including Chinook.

This is an issue as old as the fishery. The debate is often based on perception because the only
reliable figures we have per year are the harvest numbers. But there have been a number of
isolated studies, most notably the 2002-2009 WASSIP (Western Alaska Salmon Stock
Identification Program) that have given us a window of information. Except for Chinook.

Sometime in the late 1970’s, the Alaska Board of Fisheries established a commercial harvest
allocation of 8.3% for South Penninsula fisheries of annual Bristol Bay sockeye forecast to Area

11 was a co-author on a paper published in Nature Communications 2018 on the decline in size of Alaska salmon stocks. This
paper was authored by several well-known salmon scientists at Department of Ecology and Evolutionary Biology, University of
California, Santa Cruz, College of Fisheries and Ocean Sciences, University of Alaska Juneau, Fisheries, Aquatic Science &
Technology Laboratory, Alaska Pacific University, College of Fisheries and Ocean Sciences, University of Alaska Fairbanks,
Department of Environmental Science and Policy, University of California, Davis, Environmental Science, Policy, and
Management, University of California, Berkeley, National Center for Ecological Analysis and Synthesis, University of
California, Santa Barbara, Department of Biology and Redpath Museum, McGill University, Montreal, Canada, Washington
Department of Fish and Wildlife, Department of Fish and Wildlife Conservation, Virginia Polytechnic Institute and State
University, Blacksburg, Division of Commercial Fisheries, Alaska Department of Fish and Game, Anchorage, National Marine
Fisheries Service, Fisheries Ecology Division, Southwest Fisheries Science Center, Santa Cruz, Earth to Ocean Research Group,
Department of Biological Sciences, Simon Fraser University, Burnaby, BC Canada, Tanana Chiefs Conference, Fairbanks.
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M fisheries for the month of June. In 1982 there was a major chum crash in the Yukon.
Subsequently, an Area M chum cap was instituted. This was based on the sockeye to chum
ratio and varied by season. During this time Virgil Umphenor wrote a petition to the BOF on
behalf of YRDFA. The Fairbanks Advisory Committee supported. Tanana Chiefs and Kawarek
helped with gathering signatures up and down the river. Alaska’s Congressional Delegation
became involved. The chum cap was subsequently lowered again. But as AYK chum stocks
fluctuated, there was general lack of enforcement within Area M harvesting. In 2000, Alaska
State Troopers video taped Area M fishermen throwing chum salmon overboard. Virgil, as a
member of the BOF, was instrumental in helping to secure staggered openers. Prior to 2001,
ADF&G had to do a test fishery to find out the chum to sockeye ratio.

The origins of harvested False Pass salmon will invariably change over time, which is why an
institutionalized test fishery in the Shumigan Islands and South Unimak is the only way we can
have anything close to accuracy.

While the ACR that was submitted on this subject by Virgil Umphenour (Fairbanks Advisory
Committee), is not a regulatory issue at this point, we are asking the Alaska Board of Fisheries
to consider this issue on record. It will be presented to the Alaska Department of Fish and
Game, the Alaska Governor’s office and the Alaska Congressional Delegation in the near future.

Thank you.
Cc: Members, Fairbanks Advisory Committee
Serena Fitka, Yukon River Drainage Fisherman’s Association

P.J. Simon, Tanana Chiefs Conference
Ben Stevens, Tanana Chiefs Conference
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AGENDA CHANGE REQUEST FORM Jor6

ALASKA BOARD OF FISHERIES

The Board of Fisheries board) reviews each state managed fishery under its authority once every three
years in what is referred to as the board’s “three-year cycle”. Each year the board takes up regulatory
subjects from a consistent set of regions and species, repeating every three years. Regulatory subjects in
the current meeting cycle are referred to as “in-cycle” subjects.

The board recognizes there are times when “out-of-cycle” subjects require more immediate attention and
created the “agenda change request” ACR) process to allow consideration of these subjects. The board
solicits ACRs 60 days prior to its fall work session. Accepted ACRs are scheduled at a subsequent meeting
during the current meeting cycle. More on the board’s long-term meeting cycle is here.

For the 2021/2022 meeting cycle, the following regulatory regions, species and uses are “in-cycle”
including:

e Prince William Sound Finfish and Shellfish species, all uses.

e Southeast and Yakutat Finfish and Shellfish species, all uses.

o All Shellfish in all other regions, all uses.
The deadline for ACRs is August 23, 2021. ACRs received regarding in-cycle subjects will not be
accepted as they are effectively proposals that missed the April 2020 deadline.

The board accept requests to change its schedule under certain guidelines set forth in 5 AAC 39.999.
The board will accept these agenda change requests (ACRs) only:

1) for a fishery conservation purpose or reason; or

2) to correct an error in regulation; or

3) to correct an effect on a fishery that was unforeseen when a regulation was adopted.

The board will not accept an ACR that is predominantly allocative in nature in the absence of new
compelling information, as determined by the board [5 AAC 39.999 (a) (2)].

Please answer all questions to the best of your ability.

1) CITE THE REGULATION THAT WILL BE CHANGED IF THIS ACR IS HEARD. If
possible, enter the series of letters and numbers that identify the regulation to be changed. If it
will be a new section, enter “5S AAC NEW”.

Alaska Administrative Code Number 5 AAC: 39.22

The Policy for the Management of Sustainable Salmon Fisheries (SSFP; 5 AAC 39.222, effective
2000, amended 2001) directs the Alaska Department of Fish and Game (ADF&G) to provide the
Alaska Board of Fisheries (Board) with reports on the status of salmon stocks and identify any salmon
stock that present a concern.

2) WHAT IS THE PROBLEM YOU WOULD LIKE THE BOARD TO ADDRESS? STATE IN
DETAIL THE NATURE OF THE CURRENT PROBLEM. Address only one issue. State the
problem clearly and concisely. The board will reject multiple or confusing issues.

The AYK has seen a steadily declining loss of Chinook salmon in both size and run strength over
the past 20 years. At the same time, there have been periodic crashes of summer and fall chum
salmon in the AYK, with the 2021 season culminating in record losses for the second year in a row.
As a result, the Yukon River especially has not had any directed commercial harvest of Chinook
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since 2008 with lessening subsistence harvest and in 2021, N0 commercial or subsistence harvest of” of 6

Chinook or summer chum. All recent year salmon escapements have not met requirements for ANS
(amounts needed for subsistence.) In addition, 2021 escapement goals have not been made for the
Yukon Border passage and escapement goals on the Alaska side of the Yukon have not been met or
are unknown in most tributaries. Coho salmon, a traditional late harvest, have, to date, been tracking
at the lowest level, possibly on record.

In contrast, Area M harvested what may be a record for chum salmon.

The continuing and dramatic declines of Chinook and chum salmon for the AYK have resulted in
food security and cultural crises. Concern over the survival of the stocks themselves is paramount.
Stakeholders and researchers understand that there are multiple contributing factors to the decline of
these stocks but are having a difficult time assessing what factors are potentially under human
management vs. environmental factors that are not.

In addition, researchers and stakeholders have become increasingly concerned over impacts of
hatchery pink salmon, including straying.

More critical genetic data is needed for the AYK.

Alaska state regulations require the Alaska Department of Fish and Game managers to apply
precautionary principles in the conservation of stocks. Three primary tools for this management are
stock identification, harvest methodology and harvest restriction.

In previous years, a massive undertaking to identify Western Alaska salmon stocks was facilitated
through the Western Alaska Salmon Stock Identification Program WASSIP) which between 2006
and 2009 joined with stakeholders to collect genetic samples for salmon stocks from Chignik Bay to
Kotzebue Sound. This added to genetic baseline data and DNA markers within mixed stock analyses
(MSA) to identify stock composition of chum and sockeye salmon in relation to salmon passage
between Central and Western Alaska. The reporting did not, however, include Chinook salmon. And
it ended in 2009.

3) WHAT SOLUTION DO YOU PREFER? Or, if the board adopted your solution, what would the
new or amended regulation say?

This ACR requests a Test Fishery for Area M to discern genetic origins of chum, Chinook and pink
salmon stocks and to report those findings to the Alaska Board of Fisheries on an annual basis.

Because the 2021 decline of Chinook and chum is so extreme in the AYK, and because there is a
potential threat of too many pink salmon, this ACR requests that the Alaska Board of Fisheries BOF)
direct the Alaska Department of Fish and Game to report to the BOF on an annual basis the results
of genetic compositions these stocks that potentially migrate from Central to Western Alaska and to
identify the gaps in data. In addition, to summarize this data in a way that is informational to AYK
stakeholders and managers.

There has never been a genetic analysis of Chinook salmon caught in the Area M June fishery.
ADF&G considers the Yukon River Chinook stocks as a “Stock of Concern” and it is incumbent on
the Department to identify where stocks might be intercepted.

Alaska Dept. of Fish & Game, Boards Support Section 907-465-4110
Revised by the Board of Fisheries March 2020, Anchorage Alaska



There has not been a genetic analysis of summer and fall chum salmon through the Area M fishery
since 2009. And there has never been an assessment of pink hatchery salmon that might be migrating
from the Gulf of Alaska.

There has never been a genetic sampling of coho salmon in Area M nor has there been an assessment
of pink salmon genetics.

4) STATE IN DETAIL HOW THIS ACR MEETS THE CRITERIA STATED BELOW. If one or
more of the three criteria set forth below is not applicable, state that it is not.

a) for a fishery conservation purpose or reason: Identifying AYK stocks that might be part of
capture in intercept fisheries will help identify management options for protection of depleted
stocks

b) to correct an error in regulation:

¢) to correct an effect on a fishery that was unforeseen when a regulation was adopted:

5) WHAT WILL HAPPEN IF THIS PROBLEM IS NOT SOLVED PRIOR TO THE REGULAR
CYCLE?

We could have a continued dramatic loss in the AYK of specific year classes of chum and Chinook
salmon without knowing percentages of AYK stock that might be intercepted. We just need to know
where the Area M June fish are heading to spawn.

We also need to know if Southeast or Central hatchery salmon are migrating) through Area M to
the BSAL

6) STATE WHY YOUR ACR IS NOT PREDOMINANTLY ALLOCATIVE.

There has been no or severely limited commercial fishery in the AYK for chum salmon in the last
two years, and there has been no Chinook directed fishery since 2008. And subsistence fisheries
have also been extremely curtailed or completely closed. This ACR request is for genetic
information.

7) IF THIS REQUEST IS ALLOCATIVE, STATE THE NEW INFORMATION THAT COMPELS
THE BOARD TO CONSIDER AN ALLOCATIVE PROPOSAL OUTSIDE OF THE REGULAR
CYCLE.

8) STATE YOUR INVOLVEMENT IN THE FISHERY THAT IS THE SUBJECT OF THIS ACR
(e.g., commercial fisherman, subsistence user, sport angler, etc.)

I have been a member of what is now the Yukon River Panel longer than any member of either

Canada or the United States since 1988.

9) STATE WHETHER THIS ACR HAS BEEN CONSIDERED BEFORE, EITHER AS A
PROPOSAL OR AS AN ACR, AND IF SO, DURING WHICH BOARD OF FISHERIES
MEETING.

Alaska Dept. of Fish & Game, Boards Support Section 907-465-4110
Revised by the Board of Fisheries March 2020, Anchorage Alaska
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NO... genetics taken for chum salmon back in the 1990s, except for WASSIP 4-year period ending
in 2009 and none has been taken for Chinook or pink salmon ever.

6 of 6

Submitted by:
NAME _ Virgil Umphenour

Individual or Group

878 Lynnwood Way. North Pole, AK 99705

Address City, State Zip
907-328-8857 907-456-3885 akhunt@ak.net
Home Phone Work Phone Email
SIGNATURE: Virqgil Lee Umphenour DATE: 8/22/21

Note: Addresses and telephone numbers will not be published.

Mail, fax, or e-mail this completed form to:
Alaska Board of Fisheries
P.O. Box 115526
Juneau, AK 99811-5526
Fax: 907-465-6094

E-mail: dfg.bof.comments(@alaska.cov

Alaska Dept. of Fish & Game, Boards Support Section 907-465-4110
Revised by the Board of Fisheries March 2020, Anchorage Alaska
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Ge ald W Foste 1of1
Submitted On
10/5/2021 3:20:11 AM
Affiliation

Phone
Email

Address
36238 adford Rd. O ox1147
Sterling, Alaska 99672

I went halibut fishing out of Homer this summer on a "charter-f ee" Wednesday and there were charter boats (binoculars) anchored in the
fi sttwo spots lusuall stop, so | moved on until we were clear of an other fishe s.

As | eflect on the new "fishing quoto” program f om m point of view it seems like a clever eallocation of halibut f om sport to charter
operators who are clearl commercial fishers. Sport fishers are not a cohesive political lobbying group and | suspect thei views were not
epresented in whatever process was used.

When I fish halibut in the Juneau area I've seen small st uctu es "plugged" with charters - given the more limited number of fish, this is a
problem.

Iwanted to voice m displeasu e with this program and although the feds manage the halibut fishe ies, Alaska also pla s animpo tant ole.
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From: John/Karen Krieg 1ofl
To: DFEG. BOF Comments (DEG sponsored)

Subject: Agenda change request by Virgil Umphenour

Date: Monday, October 4, 2021 7:47:59 AM

To Alaska Board of Fish,

Please consider the Agenda change request from Virgil Umphenour. While profits may be up for many in the
fishing industry, the people along the Yukon have been devastated by the poor runs of resent years. This has been a
way of life for thousands of years and they they deserve to have answers for the low runs. Genetic testing may
provide some.

Thank you for your time

John Krieg

P.O. Box 56515

North Pole, Alaska 99705

Sent from my iPad
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Submitted On
10/6/2021 3:38:44 PM
Affiiati n
CRPWS/AC

Ph ne
Emai

Address
P.O. x756
cordova, A aska 99574

Members of the oard,

On anuar 25th, 2021 OF teleconference concerns were expressed about the valitit of the proposals for PWS Copper Riverduet 2

ears Covid delay. We and other board members questioned howt addressthe 2 ear COVID delay and address issues that have come
up in the meantime. G en Haight stated that the ACR pr cess w ud be avaiable t us. Eight ACR's were putin by members f our
constituenc al were rejected because we were inc ce. We sti feel thatisues have change dramatical onthe Copper River and PWS. It
has beent ong, we needt either cal for proposals again r open the pr cess up for new input for current issues. P ease feel free t cal
met discuss options at 907-253-7564

Sincerel ,
Chairman Copper River PWS/AC

hn K Renner



From: Kenneth Jones

To: DFEG. BOF Comments (DEG sponsored)
Subject: October work session written comments
Date: Thursday, September 30, 2021 8:48:10 PM

Esteemed board of fish members,

I submitted multiple ACRs this year that were timely before the deadline, which were denied
due to being in cycle. However during your spring work session it was said that people should
use the ACR process for in cycle topics because the meeting had been delayed due to covid. I
would like you to please consider placing my ACR requests as proposals for the December
PWS in cycle meeting, this will be the best time to have participants take up these topics that
meet multiple ACR criteria, many of which relate to a new fishing technology that did not
exist yet when the proposal deadline closed. This fishing technology can curb bycatch and
whale depredation and is the future of our fisheries. It would be unfathomably disappointing to
many PWS fishers if we had to wait another cycle for these topics to be discussed at an in
region meeting.

Thank you for your consideration and I urge you to allow these ACRs for the in cycle PWS
meeting.

Kenneth B Jones
Samani Fisheries LLC
Cell : 9073603456

FV Serenity

FV Second Wind

This e-mail and any files transmitted with it may contain confidential material. This e-mail is
intended solely for the use of the individual or entity to whom it is addressed. If you are not the
intended recipient or have received this e-mail in error, please notify the sender by replying to
the sender.
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From: Nancy Hillstrand <halibuts@gmail.com>

Sent: Wednesday, July 14, 2021 9:09 PM
Subject: Will different salmon species adapt before the climate votes them off the island?

July 2021 article
Which salmon do we prefer?


mailto:halibuts@gmail.com

Surviv : Salmon Edition

2 of 56

Will different salmon species adapt before the
c atevotesthe offtheisa d?

July 6, 2021 | 4,600 words, about 23 minutes

This article is also available in audio format. Listen now, download, or
subscribe to “Hakai Magazine Audio Edition through your favorite podcast

app.

On a small, grassy point overlooking the lower Fraser River in southwestern
British Columbia, a lone angler reels in his line. He checks his lure and gazes
out over the broad ribbon of silty water flowing to the sea. Then he casts
again. It's a late August afternoon, and I'm traveling by boat with biologist
Dave Scott through the estuary of what is considered one of the world’s
greatest salmon rivers. But for the moment, there’s a stillness stretching over
the water: the only disturbance is a trail of wakes our boat leaves behind. As
we push downstream, look back at the lone angler perched on the bank.
Shoulders slouched, he stands at the water’s edge, line cast, waiting. But
the river seems in no hurry to reward his patience.



Salmon tend to be few and far between here in the late summer season, but
Scott, a salmon biologist with the Raincoast Conservation Foundation in 232596
British Columbia, also knows these are hard times on the river. Many of the
Fraser’s wild salmon populations are in serious trouble, with steadily

declining numbers, and Scott and his colleagues have embarked on a new
project in the estuary to improve the survival of juvenile salmon. A few days
ago, he invited me out on the water to see their progress. Earlier this

afternoon, Scott, a lanky, outdoorsy, West-Coast millennial in a black T-shirt
and forest-green cargo shorts, welcomed me and a photographer aboard a
small motorboat in the historic harbor of Steveston, and the three of us set

of .

Perched on the bank of the lower Fraser River, the village o Steveston is
now a quiet suburb of Vancouver. But during the early 1900s, canneries
crowded the Steveston water ront, where they packed Fraser River salmon
into tins that were shipped around the world. The village boomed, and locals
took to calling it Salmonopolis. Now times have changed, and ew people call
it Salmonopolis anymore. Today, much of the fishing talk in Steveston is
about conserving and protecting the Fraser’s dwindling salmon stocks.

As we cruise downstream, Scott gives me a short primer on the Fraser
estuary. Each year, he explains, five species of Pacific salmon travel through
the waters of the estuary. They have specific streams they call home,
specific times they migrate out to sea, and specific routes to get there. In
other words, most salmon are finicky, so habitats that all five species use are
of great importance. The Fraser River estuary is just such a place.
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Salmon biologist Dave Scott heads out on the Fraser River in British Columbia to check a major new
habitat restoration project for Paci ic salmon in the estuary. Photo by Alice Sun

Before the arrival of European settlers, the estuary was a maze of water
channels, sandflats, eelgrass beds, and marshlands. It served as a rest area
and nursery for vast numbers of migrating juvenile salmon. But those
numbers fell as the marshlands were drained for farms and housing
developments, and stone jetties blocked water channels to some of the
surviving wetlands. So Scott and his colleagues are looking for ways to give
young salmon more access to the estuary’s remaining wetlands. They're also
trying to educate the public about the estuary and its critical importance to
dwindling salmon stocks. “We're trying to hit it on all angles,” Scott says, his
brown hair tousled by the breeze.

But the Fraser isn’t the only salmon river in trouble. Scientists are also
recording worrying declines in wild salmon stocks in other parts o the
Pacific Northwest, too. Land development along reshwater habitats is a
common problem in the region, but it's only one of several factors shaping



the current picture. Logging, landslides, and climate change also pose

serious threats. Rising water temperatures, for example, can impact the 2212596
intricate food webs that salmon depend upon in both rivers and oceans. And
not all salmon species are affected equally, suggesting that genetic diversity
within a species also plays an important part in the picture. Remarkably, one
of the more genetically diverse and geographically widespread species,
chinook salmon, seems to have fared the worst in North America over the
past couple of decades.

Given all the changes that salmon populations have seen over the past
century, scientists are now looking ahead with a new urgency, bracing for
what the future may bring. And many are grappling with several questions. In
a future shaped by rapid climate change, which salmon populations will do
worse, and which will do better? And how will climate change a fect the
geographical distribution of salmon in the future? With this in ormation in
hand, researchers hope to develop new ways of protecting today’s salmon
stocks—and prepare or tomorrow’s.
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A boat cruises at sunset in the lower Fraser River estuary. The estuary is vital fish habitat: all five
species of Paci ic salmon pass through it on their journey to the sea. Photo by Fernando Lessa/Alamy
Stock Photo

Much like social scientists, who look at a person’s formative years to
understand their behavior and predict how they might act in the future,
biologists say they are examining the evolutionary history of salmon as part
of the research needed to envision the future of these iconic fish. Where,
they ask, did Pacific salmon species evolve, and what experiences shaped
their evolution and survival? In other words, what informed their formative
years?

In the past, salmon had millennia to adapt to changes. Now we are forcing
them to do so again in a matter of decades.

At the University of Washington in Seattle, ecologist Daniel Schindler has


mailto:�#,��0)&/.#)(��(��-/,0#0�&@�
(�)."�,�1),�-K�1"�

given much thought to the question of how salmon evolved and adapted to
their local habitats. Over the past 25 years, Schindler has studied ;"33596
populations of Pacific salmon in many ecosystems in western Alaska,
examining how they respond to both climate change and land-use issues.
On the day we talk over Zoom, Schindler sports a brushy, graying beard after
just returning from a four-month field season in western Alaska. As a
principal investigator in the Alaska Salmon Program, the ecologist regularly
takes graduate and undergraduate students north to monitor juvenile and
adult salmon populations and check on how they are faring there. “That's
what keeps me in the business,” he says, one corner of his lips turned
upward. “But teaching is fun, too.”

Schindler is fond of using analogies when he wants to make an important
point about salmon. When our conversation turns to the question of how
salmon will adapt to freshwater habitats during climate change, he begins by
likening the process to a peanut butter and jam sandwich. One slice of bread
is the landform—the mountains and river valleys. The other slice is climate.
“The lumpy peanut butter is the habitat,” Schindler explains, “and the jam is
the genetics. Then if you squeeze those two things together, the genetics
are responding to the habitat, which is, in its own way, its own living entity.”

For salmon, the “living” habitats are landscapes shaped by the dynamic
orces o nature—flooding, the movement of ice sheets and glaciers, and
landslides. Almost half of the current North American range of Pacific
salmon, for example, was blanketed in ice during the Last Glacial Maximum
between 26,500 and 19,000 years ago. When the climate finally warmed, the
glaciers retreated, carving out U-shaped valleys in the Pacific Northwest,
altering water flow and temperature in downstream tributaries, and
unlocking new areas for fish to colonize over a period of thousands of years.
These momentous events changed the shape of riverscapes, selecting for
salmon that could adapt to a dynamic environment. And more was to come.
Erosion, land development, and many other factors have continued altering
riverscapes over the centuries, creating new conditions or salmon to adapt



to. Just where and how a species evolved pro oundly shapes its genetic 5159
inheritance. 80f 56

Among the Pacific salmon species, chinook have the greatest degree of
diversity in terms of ecology, life history, and habitats. Often called king
salmon by the public, a chinook typically weighs in at around 13 kilograms,
though fishers have landed some as large as 50 kilograms, about one-third
the weight of a panda bear. And while juvenile chinook dine mainly on
insects and crustaceans, the adults feed primarily on other fish.

0 ng considered to be the royalty of the salmon world, chinook are in decline across much of the
Paci ic Northwest. Today, some scientists worry they could be the canary in a coal mine, sounding
the alarm for other salmon species. Photo by Mark Conlin/Alamy Stock Photo

Along the west coast of North America, chinook have adapted to a wide
range of environments. They can be found all the way from Northern
California to the glacier- ed streams of Alaska. And they have a remarkably
varied life history. Some set of or the ocean just a ew months after they



hatch; others spend a year or more in their natal streams before venturing to
PC129

the sea. (These two groups are aptly named ocean-type and stream-type ¢ s

chinook, respectively.) In addition, some chinook can remain at sea for up to

six years before migrating home; others stay there just a year.

Schindler likens chinook’s diverse populations and habitats to an investor
with a varied financial port olio. In the financial world, he says, wise investors
don’t put all their eggs in one basket. Instead, they place their money in a
variety o investments—stocks, bonds, real estate, and the like—and this
strategy reduces their risk of losing everything in times of financial turmoil.
By keeping a lot of options in the game, it's more likely there will be a winner
somewhere, Schindler notes. This is very similar to what chinook salmon
have done. The rich diversity of its wild populations and habitats reduces the
odds of the entire species being wiped out in the event of a disaster in one
region.

With its varied port olio, chinook salmon would look like a good bet for the
future. But some statistics cast doubt on this. In 2020, the Committee on the
Status of Endangered Wildlife in Canada designated seven chinook
populations in southern British Columbia as either endangered or
threatened. Much the same is true in the Columbia River watershed in the
northwestern United States, where chinook populations may have lost more
than one-third of their genetic diversity. More worrying still, the rate of
young salmon returning as adults to rivers from California to Alaska over the
past half-century has plummeted to one-third of earlier levels.

It's a picture that puzzles many researchers. A myriad of variables impact
salmon survival and it takes time and research to untangle them. Land use—
from mining to damming and irrigation, for example—has affected chinook
stocks in the Pacific Northwest at critical life stages, but it can’t be blamed
or what's happening in the northern latitudes. Many o Alaska’s rivers and
streams remain almost untouched by development, and in certain areas, the
amount of salmon habitat appears to be growing as melting glaciers produce



new rivers and tributaries for salmon to colonize. Yet, wild chinook stocks pc129
are struggling in Alaska, far more than other salmon stocks. So what's going™® °"*°
on?

Through a viewing glass, a child gazes at a chinook in a fish ladder at the Winchester Dam in Oregon.
Much of the decline of the chinook in Canada and the northern United States has been attributed to
land development, particularly the damming of rivers. Photo by ZUMA Press, Inc./Alamy Stock Photo

At the University of British Columbia in Vancouver, fisheries scientist Scott
inch rubs his chin in puzzlement. That ’s “the $64-million question,” he
says. Currently, studies suggest that much of the problem lies with what
chinook stocks are eating in the ocean. The marine diet of some salmon
species is changing, but it's not easy to tease out the particulars. Food webs
in the ocean are complex, he says. Predator levels change, or prey levels, or
the number of fish that compete for the same prey, and these can af ect the
entire ecosystem. “It's not as simple as saying the oceans are warmer,”

inch observ es.



For many ecologists, the fragile state of chinook salmon today is worrisome,
given their diverse population stocks and their far-ranging distribution. And Fl’fﬁgsfj
there is another puzzling side to this story. Pink salmon tend to be at the

other end of the diversity spectrum. Their populations are relatively
homogenous. But unlike chinook, pink salmon are an impressive success

story.

The pink salmon is the bantam of the Pacific salmon family, with an average
weight o two kilograms. Silvery in color as a juvenile, it later develops darker
coloration and its flesh eventually turns pink as a result of its marine diet of
shrimp and krill, both of which are rich in a reddish-orange pigment. Then,
shortly before spawning, the males undergo yet another transformation,
developing a large hump of connective and bony tissue near the dorsal fin.
This bulge has given rise to a popular name for the species—humpback,
often shortened to just humpy.

The pink has a very different life history from the genetically diverse chinook,
although the two species evolved in broadly similar latitudes. Pink salmon lay
their eggs in coastal habitats, rarely venturing far into the watershed, and
the juveniles spend little time in fresh water, heading off to the ocean
relatively quickly. Moreover, pink salmon have a ixed, two-year life span.
They spawn, migrate, return, and die all within two years, and that often
translates into an odd-year—even-year return cycle. Depending on the run,
returns can fluctuate widely: odd years will see a flood o returning pinks,
even years not so much. Or vice versa. Whether odd or even, however, the
year with bumper numbers of pinks has an impact on the ocean ood web.
Pinks outcompete other species for food.
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Nicknamed humpies due to the appearance of the males before spawning, pink salmon are highly
resilient and appear to colonize new habitats with ease. These pinks are migrating through Prince
William Sound, Alaska, where glacial retreat has accelerated over the past few decades, exposing
new, pristine freshwater habitat. Photo by Chris and Monique Fallows/Minden Pictures

Pinks, however, get relatively little love from foodies in North America,
compared with chinook or sockeye. There's a good reason for that. Pinks put
much of their energy into growing quickly, whereas chinook and sockeye
take more time to grow and store more of their energy as fat. And in the
culinary world, the fat content of a salmon translates into taste. Pinks,
Schindler says, "“just aren’t as luscious and juicy and delicious as a nice
sockeye or chinook.”

Still, pink salmon have a lot going for them. They are accustomed to
wandering and they aren’t picky about which stream they spawn in. They're
adept at colonizing unfamiliar rivers, and they need only a year and a half at
sea before returning home to complete their life cycle—traits that make pink
salmon reproductive machines.



And it shows. The pink is the most abundant Pacific salmon species. PC129
Between 1990 and 2015, more than 400 million pink salmon roamed the  130f56
North Pacific Ocean and into the Bering Sea annually, far outnumbering

chum and sockeye salmon there. But this reproductive success has a

serious downside. Pink salmon are now outcompeting other species for

ood. In the southern Bering Sea region, or example, pinks are extremely
abundant in odd years, and they gobble up vast quantities of the small
crustaceans that other salmon species and seabirds need for survival. Some
researchers think a similar scenario is taking place in the North Pacific,

which could contribute to declining numbers of chum and chinook in the
region, as well as the diminishing body size o chinook there: they’'re just not
getting enough to eat. For their size, pinks are stronger swimmers. In

addition, they grow more quickly, head to the ocean sooner, and have a

higher food consumption rate than their fellow salmon.

For all these reasons, pink salmon may well hold the winning lottery ticket for
the future. Certainly, they are the salmon of the present. But their penchant
or roaming and colonizing has created a new set o problems in places such
as Norway, which is home to native populations of Atlantic salmon.

Just how pink salmon ended up in Norway is a tale that begins in the old
Soviet Union. During the 1950s, someone in the Soviet Union came up with
the idea of introducing pink salmon to the White Sea, a nearly landlocked
finger of the Arctic Ocean along Russia’s northwest coast. The idea may
have been to boost local commercial fisheries, “but this was back in the
Khrushchev days, so exactly why they did what they did—that’s difficult to
know,” says Henrik Hardensson Berntsen, a salmon researcher with the
Norwegian Institute for Nature Research, on a recent Zoom call. A clean-
shaven man in a button-down shirt, Berntsen has been trying to piece
together exactly what happened.

In 1957, Soviet scientists introduced pink salmon fry from Sakhalin, a Russian



island north of Japan, to rivers that drained into the White Sea. The oC129
researchers then continued stocking these rivers with pink salmon eggs ovanfse
the next two decades, and the program led to large catches in the Soviet

rivers during most odd years. But the ish ailed to establish breeding
populations, probably because they could not adapt to the cold polar waters

of the White Sea. So the Soviets eventually switched sources, taking eggs

from pink salmon populations in the River Ola, north of Sakhalin. Then in

1999, the stocking project suddenly ended, likely because it was deemed a
ailure and due to the politically turbulent time in Russia.

Berntsen thinks fishers continued to catch pink salmon in rivers draining into
the White Sea. In addition, some evidence showed that the fish also ranged
farther north and west—into the Barents Sea and the North Atlantic. This
suggested that pink salmon were breeding in the wild after all. Then, in 2017,
something startling happened. Norway saw a huge spike in the number of
pinks in its northern rivers. Some researchers estimated that more than
10,000 were in northern Norway, and Berntsen thinks that number is likely an
underestimate, since the Norwegian fisheries management agency was
taken off guard by the surging numbers and likely failed to record many
catches.



PC129
15 of 56

Pink salmon return to spawn along a streambed in one of the Shantar Islands of Russia’s east coast.
During the 1950s, Soviet scientists introduced pink salmon from Sakhalin island, north of Japan, to
the White Sea, where they probably began breeding in the wild. Photo by ITAR-TASS News
Agency/Alamy ive News

Even more surprising was the appearance of pink salmon on the other side
of the Atlantic in 2017—in Newfoundland and Labrador. Some researchers
think these fish may be traced back to the Soviet project in the White Sea.
Although no one knows how they got all the way to Canada’s east coast, it's
possible they migrated across the Atlantic Ocean from newly established
populations in the United Kingdom and Ireland. Hinch and others think pinks
are the weeds of the salmon world. Give them an opportunity to colonize a
new area, and they will often take it and excel.

Indeed, they could be doing too well in Norway. When the Norwegian
government recently studied the possible impact that pink salmon could
have on the country’s wild and farmed salmon, it listed several major
concerns—introduction of pathogens carried by the pinks, growing



competition between the pinks and the native Atlantic salmon for food and pC129
habitat, and declining water quality in some rivers when large numbers of 160f56
pink salmon return to spawn, leaving behind their decaying carcasses.

Then, as northern waters warmed over the years, researchers recorded
another big spike in pink catches in Norway in 2019. According to Berntsen,
this surge could indicate that the fish has now established its two-year life
cycle in Norway, a possibility that fits with research findings from other
northern regions. Scientists monitoring rivers and streams around the
northern Bering Sea between 1995 and 2018, for example, recently found
some evidence suggesting that warming freshwater temperatures contribute
to higher survival or pink salmon.

But Berntsen cautions against drawing conclusions too quickly. Other factors
could be at play, too. Hypothetically, he says, an increase of even 0.2 °C in
the sea might be very beneficial for the prey of pink salmon, thereby
increasing the food supply. Or a warming ocean could be detrimental to
marine predators of pinks, such as whales and sharks. Just as the odd-year
abundance of pink salmon in the North Pacific affected an entire ecosystem
and the survival of other species, a slight change in conditions in the waters
of Norway might tilt the ecosystem there in favor of the pinks.

But while warming temperatures in northern European waters might be
helping pink salmon, a changing ocean of Canada’s west coast could spell
serious trouble for other salmon species.

Tucked in the middle of an unusually quiet and empty orestry building at the
University of British Columbia, the water pumps and other equipment in
Scott Hinch'’s lab can be heard from the hallway outside. The fisheries
scientist has spent much of his career studying adult salmon migrations, and
in a day’s time, he will be inducted into the Royal Society of Canada for his
research. inch greets me and lets slip that he has to work on his
acceptance speech for the ceremony after my visit. Still, he’s made time to



show me the per ormance tests that he and graduate student Natalie Butler
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Hinch shows me four fiberglass troughs, each filled with water and about
125 young chinook salmon. All the fish are stream-type chinook and all are
just under a year old: they were obtained from hatcheries in British
Columbia’s Shuswap region.

The experiments are designed to test the thermal tolerance of the young
fish, and Hinch hopes this work, along with research he’s done on other
populations and other life stages, will shed light on chinook salmon in a
future shaped by climate change. The water in each of the fiberglass troughs
is kept at a specific temperature: 15 °C, 18 °C, 20 °C, or 24 °C. The three
coolest temperatures reflect the range that chinook salmon have
encountered both in historical times and today, while the warmest
represents what they might soon experience. For the past two to three
weeks, the juvenile fish have been acclimatizing to the water temperature in
their respective trough.

Hinch and his team have already completed one experiment, which showed
that some young chinook could tolerate waters as warm as 29 °C to 31 °C
or a short period o time. Now the researchers are testing something more
ecologically relevant—how long the young fish can swim at a specific
temperature. To do this, they move ish from the iberglass troughs into
swim tunnels kept at a specific temperature between 15 °C and 24 °C, and
they observe what happens. The experiment entails a lot of waiting. “Natalie
just sits here and watches all day as they fail,” Hinch says, laughing. And by
“fail,” he means the fish stop swimming and go belly-up. When that
happens, she moves the struggling fish to a recovery tank.

So far, they've learned that many young fish fail pretty quickly when they’re
made to swim at a higher temperature—even if they had previously
acclimatized to that temperature. ” ust because ... fish can acclimate,
doesn’t mean they can ecologically per orm at those temperatures,” Hinch



says. And outside the lab, in a fast- lowing river or stream, the fish need to
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Juvenile chinook salmon gleam in a tank at the Seattle Aquarium in Washington State. At the
University of British Columbia, fisheries scientist Scott Hinch is studying the thermal tolerance of
juvenile chinook to see how they may fare in a time of climate change. Photo by Images By
T.0.K./Alamy Stock Photo

These results could indicate a troubled future for many stream-type chinook
salmon. But they don’t mean that all chinook populations face serious peril.
With a varied “financial portfolio,” chinook salmon have many different
options in the game, many different populations, and some of these produce
juveniles that migrate to the sea within their first three months of life,
thereby reducing their dependence on freshwater habitats. This poses the
question: does the future of salmon lie with populations that spend little time
in streams and rivers, heading off to the ocean at the first opportunity?
That's certainly the strategy of the pink salmon.

Hinch notes that researchers have long considered oceans to be “risky”
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places for salmon, since marine environments abound in big, hungry oC12
predators such as sea lions and sharks. But what was once considered 190fs6
“safe” or “risky” habitat seems to be shifting. In the Pacific Northwest,
humans have urbanized, developed, and dammed much of the freshwater
habitat that once provided safe havens and nurseries for juvenile salmon.

And that may mean that the ocean is looking better.

So might pink salmon, with their brief sojourns in fresh water, have taken a
gamble that's paying off? Hinch thinks so. Pink salmon may not be the most
consistent species, with their steeply fluctuating numbers shaped by their
two-year life cycle, but they ar the most productive today.

Moreover, things are also looking bright for them down the line. According to
some climate models, the glaciers of western North America will lose 80
percent of their ice over the next 80 years, creating brand-new landscapes
and shifting the ranges of many species. In the 1970s, pinks were the first
salmon to colonize Glacier Bay in Alaska after the ice retreated from the
fjord. Today, climate change is forcing salmon to adapt to dynamic habitats
once again, at a pace they’ve never had to before. And to date, pink salmon
have shown they’re able to keep up.

But that doesn’t mean it's time to throw in the towel on other salmon
species. Just ask Dave Scott. In 2016, he and his colleagues at Raincoast
began working on ways to help struggling coho and chinook salmon in the
Strait of Georgia and the Salish Sea. Scott focused on assisting juvenile
salmon in accessing the marshlands of the Fraser estuary before they
ventured off to sea. e wants to show me the habitat restoration project that
resulted.

As we cruise downstream through the estuary, Scott steers the boat with
one hand and points out some of the sights along the way. Some 15 minutes
later, we arrive at a spot along the Steveston Jetty, an eight-kilometer-long
rock wall that runs parallel to the bank of the Fraser.
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Along the Fraser River, Dave Scott points to a newly constructed breach in the eight-kilometer-long
Steveston Jetty. The breach serves as an off-ramp, allowing young migrating salmon to exit the
Fraser River and reach the marshes in the estuary. Photo by Alice Sun

Constructed roughly a century ago, the jetty acts much like a guardrail on a
highway. It guides the flow of ships through the water channel and keeps
them from straying into the marshland beyond the riverbank, keeping them
on course between the river and the sea. But the construction of the jetty
also had an unforeseen consequence. It prevented many young migrating
salmon from reaching the maze of marshlands, streams, and mudflats
beyond—habitats the fish need in order to rest and adjust to salt water
before entering the ocean. In essence, the jetty blocks off some of the
access to Sturgeon Bank for the young fish. The Fraser River, Scott says, is
“the highway, and we're trying to give them some off-ramps.”

To create those "off-ramps,” Scott and his colleagues drew up plans to build
a few large holes in the jetty, allowing juvenile salmon to swim into the
adjacent wetlands. Starting in 2018, a crane was barged to three parts of the



jetty. It dug out holes nearly 50 meters wide and stabilized the bottom of
each channel with two layers of rock. “We basically rebuilt the jetty here WitEf
an opening,” Scott says.
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Scott waves at some of his team members, who are standing in waders on
grassy mudflats near the opening, clipboards in hand. They have set up a
net in the newly made channel, ready to catch any fish as they travel through
this breach. Then they release them. But this August afternoon, as water
temperatures reach 19 °C in the estuary, ew young salmon are seeking out
the channel. It's too late in the season. Earlier in the spring, however, when
the waters were a favorable 7 °C, the team caught as many as 300 juvenile
chinook and chum salmon a day, each taking the new of -ramp into
neighboring wetlands. “We couldn’t believe our eyes as we kept retrieving
them,” Scott noted in an article on the Raincoast Conservation Foundation
website.

For a sampling project, students working with the Raincoast Conservation Foundation maneuver a
net across one of the new breaches in the Steveston Jetty. In the spring, the team caught, counted,



and released as many as 300 juvenile chinook and chum salmon per day using the breach—a clear

measure of success. Photo by Alice Sun PC129
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Reducing barriers to wetlands and improving access to vital habitat in the
Fraser estuary is only one small part of the work that needs to be done to
conserve the Fraser River’s famous salmon, however. Much more remains,
and it's clear that—much like the salmon—we are on a tight deadline.

If we can't find a way to slow the pace of climate change and give Pacific
salmon a chance to adapt to the brave new world of the Anthropocene, then
we might all have to get used to the idea 0 ewer Paci ic salmon species in
the world.
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From: Nancy Hillstrand
Sent: Thursday, July 15, 2021 1:08 PM
Subject: Profit, Genetic Diversity Loss, and BC's Salmon Collapse

Alaska follows this pattern
https://watershedsentinel.ca/articles/profit-genetic-diversity-loss-and-

bcs-salmon-collapse/?mc_cid=e71f8202ec&mc_eid=fa4ff75642

"The reality is that the collapse of west coast salmon lies in the collapse of wild salmon
genetics. Notwithstanding the good intentions of DFO’s “Wild Salmon Policy,”
the vast majority of BC salmon are now largely hatchery stock, and little attention
is given to the importance of a largely-lost diversity of small populations.
The DFO strategy is intended to maintain the diversity of “the stock” — the fisheries
stock (not the “populations”) — while continuing to make it available as an economic
resource. In other words, the economy continues to be the priority and conservation
pays the piper.

What this leads to has been spelled out by H.H. Price in a January 2021 study® on the
collapse of population and wild genetic diversity in Skeena sockeye. Based on long-

term data from 1912 onwards, what is reported is that one population, the Babine
population, which consists mainly of hatchery stock, now makes up 91% of returns in
the Skeena fishery.

With many smaller populations having been extirpated, abundance has contracted
throughout the entire watershed and population diversity has declined by 70%. Life
histories needed to respond to changes in ocean conditions have shifted or
disappeared. The return of wild salmon is 31% of historic numbers — and as we know
from standard fisheries modeling, 30% is the critical limit at which fisheries should be
shut down. The actual low genetic diversity of these sockeye makes them extremely
vulnerable to climate change impacts."
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Abstract

1. Population and life-history diversity can buffer species from environmental vari-

ability and contribute to long-term stability through differing responses to varying
conditions akin to the stabilizing effect of asset diversity on financial portfolios.
While it is well known that many salmon populations have declined in abundance
over the last century, we understand less about how different dimensions of di-
versity may have shifted. Specifically, how has diminished wild abundance and
increased artificial production (i.e. enhancement) changed portfolios of salmon

populations, and how might such change influence fisheries and ecosystems?

. We apply modern genetic tools to century-old sockeye salmon Oncorhynchus

nerka scales from Canada's Skeena River watershed to (a) reconstruct historical
abundance and age-trait data for 1913-1947 to compare with recent information,
(b) quantify changes in population and life-history diversity and the role of en-
hancement in population dynamics, and (c) quantify the risk to fisheries and local

ecosystems resulting from observed changes in diversity and enhancement.

. The total number of wild sockeye returning to the Skeena River during the modern

era is 69% lower than during the historical era; all wild populations have declined,
several by more than 90%. However, enhancement of a single population has off-
set declines in wild populations such that aggregate abundances now are similar

to historical levels.

. Population diversity has declined by 70%, and life-history diversity has shifted: popu-

lations are migrating from freshwater at an earlier age, and spending more time in the
ocean. There also has been a contraction in abundance throughout the watershed,
which likely has decreased the spatial extent of salmon provisions to Indigenous fish-
eries and local ecosystems. Despite the erosion of portfolio strength that this salmon
complex hosted a century ago, total returns now are no more variable than they were

historically perhaps in part due to the stabilizing effect of artificial production.

. Policy implications. Our study provides a rare example of the extent of erosion of

within-species biodiversity over the last century of human influence. Rebuilding
a diversity of abundant wild populations—that is, maintaining functioning
portfolios—may help ensure that watershed complexes like the Skeena are robust

to global change.
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1 | INTRO UCTION

The conservation of common species often is poorly aligned with
extinction-focused assessments (Gregory et al., 2005). For example,
roughly 95% of the loss in abundance among the world's birds derives
from <10% of species, and the vast majority of these are assessed
as least concern by the International Union for the Conservation
of Nature (Baker et al., 2019). Likewise, the diversity in life-history
characteristics and population processes within and among popu-
lations is far greater than among species (Hughes et al., 1997), yet
global biodiversity assessments typically are species focused (e.g.
Maxwell et al., 2016); such emphasis can substantially underesti-
mate the changing state of nature (Luck et al., 2003). Abundance
and diversity within populations are important conservation assets
independent of global extinction risk (Balmford et al., 2003). Indeed,
abundant species and their diverse populations disproportionately
influence ecosystems (Gaston et al., 2018).

Biodiversity has many dimensions that contribute multiple bene-
fits to humanity (Morris et al., 2014). One key benefit of biodiversity
is that it helps stabilize ecosystem processes and functions, thereby
bestowing resilience to environmental change. Such stability can
arise through portfolio effects, where the aggregation of asynchro-
nous dynamics dampens variability ( oak et al., 1998; i gge, 2004).
Accordingly, portfolio effects can be stronger in systems with higher
(a) richness—the number of species or populations in the system, (b)
evenness—the proportional distribution of abundance or mass among
the units (e.g. populations) of biodiversity and (c) asynchrony—the
different responses of biodiversity to environmental forcing through
time ( oaketal., 1998). For example, the intact habitat complexes of
southwestern Alaska support high levels of population richness and
asynchrony in sockeye salmon Oncorhynchus nerka that, in turn, sta-
bilize commercial fishery catches (Schindler et al., 2010). There also
is a growing appreciation of diversity among individuals, which can
contribute to population-level resilience. For example, a diversity
of life histories (e.g. different ages-at-maturity) within a population
can spread risk across the demographic structure of that population,
thereby buffering it from environmental variation over time (Greene
et al., 2010; Moore et al., 2014). The spatial distribution of biodi-
versity can further influence the beneficial extent of that diversity,
such as the degree to which consumers can access consistent prey
eacy et al., 2016; Nesbitt &
Moore, 2016). Thus, understanding the potential long-term shifts

resources across space and time (e.g.

in the dimensions of biodiversity is a key frontier for conservation
science.

Pacific salmon Oncorhynchus spp. are common and abundant
species with substantial population and life-history diversity (Groot
& Margolis, 1991). However, there is a growing appreciation that
salmon have been undergoing major shifts in the dimensions of their

diversity due to human activities. Most apparent is the decline in
abundance and extinction of many populations in southern por-
tions of their range resulting from habitat loss and over-exploitation
(Gustafson et al., 2007; Slaney et al., 1996). In response to decreasing
abundance, artificial production (i.e. enhancement) programmes—
such as hatcheries and spawning channels—have increasingly been
initiated. This enhancement may increase abundances for some
populations but also can erode local diversity (Naish et al., 2008),
homogenize life-history traits (Satterthwaite & Carlson, 2015) and
further erode wild salmon abundances through competition in
the ocean (Connors et al.,, 2020) or the subsidization of fisheries
(Meffe, 1992). Life histories also are shifting with climate change
(Oke et al., 2020). While several studies have documented shifts in
dimensions of salmon diversity over the last several decades (e.g.
Carlson & Satterthwaite, 2011; Moore et al., 2010), it has remained a
challenge to understand potential changes over longer periods, such
as the last century of major human impacts.

Here, we study Canada's Skeena River watershed to ask: how has
sockeye salmon diversity changed over the last century of enhance-
ment and other human activities (e.g. fishing and habitat alteration)
and how might such change affect current fisheries and ecosystems?
We use modern genetic tools with century-old fish scales to (a) re-
construct historical abundance and age-trait data for the 1913-1947
time period to compare with contemporary information, (b) quantify
changes in population and life-history diversity and the role of en-
hancement in population dynamics, and (c) quantify the risk to fish-
eries resulting from observed changes in diversity and enhancement.
Our results demonstrate substantial loss in abundance and diversity
of wild sockeye populations over the last century. While enhancement
has offset declines in wild populations and maintained aggregate
abundances—which underpins the Skeena commercial fishery—loss
in abundance from wild populations undermines food security and

ecosystem provisions throughout much of the watershed.

2 | MATRIALSAN M THO S

The Skeena watershed is composed of 31 sockeye Conservation
Units (CU; Holtby & Ciruna, 2007), which are grouped into 13
population complexes (Price et al., 2019; Figure 1; hereafter re-
ferred to as populations). Commercial fishing for sockeye began at
the mouth of the Skeena River in 1877 (Wood, 2008), and a scale-
collection programme began in 1912. We sampled scales from 35
to 50 fish from the collection for each of nine fishing weeks from
years 1913, 1916, 1918-1923, 1933, 1935, 1937, 1943, 1945 and
1947 for a total of 5,400 scales. Sampling either began 1 week late
or ended 1-2 weeks early in some years (i.e. 1913, 1916, 1918,
1920, 1937, 1943 and 1945) such that scales were unavailable
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FIGUR 1 Skeena River watershed and sockeye salmon population abundances. Inset: Skeena River watershed showing locations of each

sockeye salmon population complex (numbers 1-13) identified in genetic analyses, with associated nursery lakes (in red), and approximate
location of historical scale sample collection and current Skeena Tyee Test Fishery (white-filled red star). Border: estimated population
abundance (in thousands) during the 1913-1923 (blue), 1933-1947 (orange) and 2010-2017 (grey) time periods. Red distributions (#2, 6, 9)
denote total (wild plus enhanced) abundance during 2010-2017. Circles and horizontal lines are the arithmetic mean and 95% bootstrapped

confidence intervals

in some weeks. Because these omissions likely were due to low
availability of fish to fisheries, we consider the implications to our
analyses negligible. We digitally photographed one scale per fish,
NA was

extracted from scales, genotyped at up to 12 microsatellite loci,

and aged each scale by annuli counts (Gilbert, 1913).

and individuals were assigned to population via genetic stock iden-
tification (see Appendix S1). All scale samples were from existing

collections and therefore exempt from Simon Fraser University's
Animal Care Protocol.

We estimated annual historical (1913-1947) numbers (i.e. catch
plus spawning fish, which throughout we refer to as abundance) of
sockeye at the population level in a four-step process (Figure S1; Price
etal., 2019), which included three year- and week-specific data inputs:
(@) Annual abundance derived from catches (Argue & Shepard, 2005)
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and exploitation rates (Shepard & Withler, 1958) reconstructed from
Skeena cannery and fishery data. (b) Daily counts of sockeye entering
the Skeena River from each of 7 years (2011-2017), partitioned into
nine fishing weeks equivalent to the historical scale-sampling peri-
ods. (c) Weekly proportions of Skeena-origin populations identified
in scales. Briefly, with these data, we randomly drew from one of the
7 years of weekly abundance proportions, multiplied these by a given
historical year's aggregate abundance, then multiplied these weekly
abundances by population proportions, and summed population
abundances across weeks. We repeated these steps 50,000 times,
and then derived a median abundance estimate for each population
for each historical year.

stimates of total abundance during the modern (2004-2017)
era are available from PS (2020) and nglish et al. (2018), and de-
tailed in our Supporting Information. Major enhancement projects
have occurred since 1970 for three sockeye populations: Babine,
Kalum and Lakelse; minor enhancement efforts had occurred for at
least two populations (Lakelse and Babine) prior to 1970, with little
success ( oerster, 1968). To estimate wild-only abundance for the
Babine population, we combined annual abundance estimates for
the four wild Babine CUs. Annual estimates of wild fish for Kalum
were derived from run-reconstructions detailed in the citations
above, but with spawning channel contributions removed (Appendix
S2). inally, to estimate wild-only abundance for the Lakelse pop-
ulation, we substituted years 2002-2009 (pre-enhancement) for
2010-2017 (post-enhancement) because we could not disaggregate
enhanced contributions for the latter years, which greatly increased
the abundance of sockeye returning to Lakelse.

We quantified the spatial contraction of population abundance
throughout the Skeena watershed, and the potential loss of fish
available to in-river fisheries and wildlife. This required estimates
of in-river abundance for each population for the two time peri-
ods: (a) historical (1913-1947; quantified by subtracting commercial
catch from our reconstructed historical abundance estimates) and
(b) modern [2004-2017; quantified by adding annual in-river fish-
ery catch (English et al., 2017) to spawning escapement (wild and
enhanced fish combined)]. We then compared the change in in-river
abundance between time periods for each population (tributary sys-
tem), and each main-stem section of the Skeena River between pop-
ulations, by subtracting each population's abundance downstream
of each main-stem river section from the total in-river abundance.

We used several sources of age-at-maturity data depending on
our question. For example, we used age data from fish (aggregate
of populations) caught in commercial fisheries, as reported in an-
nual fisheries reports for the years 1916-1956 (Province of British
Columbia, 1957), and from fish caught in the Tyee Test ishery for
the years 1973-2016, to estimate changes in life-history diversity
and age-at-maturity. We used data from fish (identified to popula-
tion) collected from commercial fisheries for 1913-1947, and from
the Tyee Test Fishery for 2000-2013 to estimate changes in age
traits within populations, and to explore the strength of salmon
portfolios during various time periods. Because sockeye returning
to the Skeena River during 1877-1950 were caught exclusively by
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to historical age data based on the selectivity of sockeye captured
during the modern era by gill-nets in the Tyee Test Fishery to more
accurately characterize the historical proportion of ages-at-maturity
(Appendix S3). When describing various age-related life-history ex-
pressions (i.e. age traits), we use the European designation where the
first number denotes the years spent in freshwater, and the second
number denotes the years in the ocean (e.g. 1.2 represents 1 year in
freshwater and 2 years in the ocean, and 1.x represents fish spend-
ing 1 year in freshwater and any number of years in the ocean).

We quantified the extent to which diversity among populations
in abundance and life history has changed over time (historical ver-
sus modern era). Specifically, we calculated Pielou's Evenness, E, as a

measure of diversity each year:
E = H/InS (1)

where S is the number of populations (n = 13) or age traits (n = 4), and
H is the Shannon diversity index:

s
H= - Zpilnp,- (2)
i-1

where p is the proportional contribution of group i such that ) fp,- =1
(Oksanen et al., 2019). Evenness is bounded between 0 and 1, with
1 being a completely even distribution among populations (S). To ex-
amine how enhancement of populations post-1970 has affected both
population- and age-diversity, we calculated evenness separately using
‘wild-only’ and ‘total’ (enhanced plus wild) abundances; these abun-
dances were applied separately to age-trait proportions to generate
annual estimates of each age trait before calculating evenness.

We explored whether the strength of salmon portfolios in the
Skeena has changed over time by calculating portfolio effect for
each period (1913-1923, 1933-1947, and 2010-2017); here we com-
pared the coefficient of variation (CV; defined as the ratio of the
standard deviation to the mean) for the Skeena sockeye complex as
a whole (i.e. meta-population CV) to the arithmetic mean CV for in-
dividual component population abundances and age traits (i.e. average
CV). We chose the 8-year period of 2010-2017 for recent years to
be comparable with the eight data-years of 1913-1923; Ecstall and
Motase populations were excluded due to lack of recent data.

With these data, we then quantified the individual and combined
consequences of (a) portfolio effects, (b) population abundances, and
(c) enhancement, on the probability of commercial fishery closures for
sockeye returning to the Skeena over the three time periods. Annual
commercial fishery openings for Skeena sockeye currently are based on
an aggregate abundance target of 1.05 million fish (900,000 spawning
escapement plus 150,000 for Indigenous fisheries; DFO, 2003), below
which the mixed-stock commercial fishery is closed. We simulated
annual pre-fisheries abundances of wild sockeye in each time period
by drawing from a log-normal distribution with a bias-corrected mean
and standard deviation (i.e. CV, equal either to the meta-population CV
or average CV). We repeated this for each time period across 10,000
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Monte Carlo trials, and then calculated the proportion of trials where

system-wide abundance fell below the aggregate abundance thresh-
old of 1.05 million fish. For the recent period, we simulated wild-only
and total (wild plus enhanced fish combined) abundances separately
to quantify the degree to which enhancement may influence the prob-
ability of commercial fishery closures. Admittedly, our simulation ig-
nores the potential confounding effects of forecast error and changes
in exploitation on subsequent population dynamics.

All analyses were performed in r (R Core Team, 2020) using the

BOOT, ECOFOLIO, and VEGAN packages.

3 | RESULTS
The total number of wild adult sockeye returning to the Skeena
River during the modern era is 69% lower than during the historical
era of commercial fishing. All wild populations have declined (me-
dian = -80%) over the last century, several by more than 90%, and
headwater populations (i.e. situated upstream of Babine; #2) have
declined the most (average: -93%; igure 1). While most populations
had declined in abundance by 1933-1947, five populations had in-
creased, but then declined over the modern era. For example, the
Bear population (#3) increased from an average of 22,000 to 89,000
(range: 0-415,000), and Bulkley (#4) from 69,000 to 114,000 (range:
25,000-276,000). Population composition also has shifted between
periods such that the Babine population once accounted for 68% of
all wild sockeye returning to the Skeena, declined to 48% by 1933-
1947, then increased to 75% recently. When enhanced fish are com-
bined with wild fish, Babine now accounts for 91% of all sockeye
returning to the Skeena watershed (Figure 2a).

Skeena sockeye currently exhibit the 10 age traits identified

in scales collected one century ago, of which 99% are one of four

o

FIGUR 2 Long-term changein

Appendix S4). Two additional contemporary life histories—fish that
reared in freshwater lakes for 3 years and returned to spawn after
either 2 (3.2) or 3 (3.3) years in the ocean—were not among those
caught in historical fisheries. While the average age (freshwater plus
ocean) of populations has not changed, there has been a shift in age
composition. For example, the proportion of wild fish with the x.3
(longer residency in the ocean) life history has increased from 37% to
47% ( igure 2b). When enhanced fish are included, 51% of sockeye
spent 3 years in the ocean, and the proportion of fish in a given year
migrating to the ocean after one freshwater year increased from
87% to 96% (Figure 2c).

Individual contributions of wild populations to aggregate abun-
dances have greatly diminished. For example, mean evenness of wild
population contributions to overall abundances declined by 35%
(from 0.62 to 0.40) between the historical and modern era. When
enhanced fish are combined with wild fish, the decline over the last
century is even greater (evenness = 0.18 in the recent period, a 70%
total decline; Figure 3a). The evenness of age traits declined by 19%
(from 0.68 to 0.55) during the period since 1973, and inclusion of
enhanced fish only modestly reduced the evenness further (to 0.54;
Figure 3b).

The extent to which the population portfolio dampened inter-
annual variation in abundance has eroded over the last century. For
example, portfolio strength during 1913-1923 resulted in aggregate
returns that were 2.04 times more stable than if the system had
been composed of a single population with homogeneous dynam-
ics (CV reduced from 1.01 to 0.50). For 1933-1947, the comparable
value was 1.48 (CV reduced from 0.96 to 0.65). The benefits of pop-
ulation diversity for stabilizing returns have largely disappeared in
recent (2010-2017) years (i.e. aggregate returns now are only 1.10
times more stable—CV reduced from 0.57 to 0.52; igure 4a). Had
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I GUR 4 Changes in sockeye salmon population diversity and their influence on fisheries and ecosystems. (a) Portfolio effect: each
red-filled circle represents the coefficient of variation (CV) of abundance (wild and enhanced combined) across years for each time period
as a function of the proportional contribution of each population to total returns; numbers correspond to Figure 1. Shown within green bar
is the estimated CV based on the average of the CVs of the different populations (dark-blue circle), and the measured meta-population CV
of the entire Skeena sockeye complex (filled light-blue circle). The difference between the estimated and measured CV is a measure of the
magnitude of reduction in variation due to the portfolio effect. (b) Simulated abundance and risk of commercial fishery closures for each
time period assuming either the average CV (dark blue) or meta-population CV (light blue). Red solid line is the aggregate abundance target
of 1.05 million, above which the commercial fishery begins. Values below each distribution are the percentage of simulation trials that were
below the abundance target. (c) Change in in-river sockeye abundance (number of fish in the Skeena River and tributaries after marine and
lower river commercial fishery removals) between the historical (1913-1947) and modern (2004-2017) eras
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the Skeena sockeye complex lacked the dampening effects that pop-
ulation diversity provides (i.e. using average versus meta-population
CV), commercial fishery closures would have occurred 42% of the
time (a 55% increase compared to a diverse system) during the 1913-
1923 period, and 74% of the time (3% increase) during 1933-1947
(Figure 4b). While commercial fisheries based on wild fish now would
be closed in at least 98% of years because of low abundance, en-
hanced sockeye production has effectively replaced the loss in wild
fish and sustained commercial fisheries.

Finally, the observed changes in abundance are associated with
spatial contraction of sockeye abundance throughout the Skeena
watershed. Specifically, wild populations have undergone major de-
clines in tributaries (41%-90% loss) and headwater main-stem sec-
tions (75%-87% loss; igure 4c). nhancement sustains abundance
primarily in one major tributary (Babine) and the main-stem river

downstream of Babine.

4 | DISCUSSION

Conserving a diversity of populations and their varied life histories
can help buffer ecosystems from environmental change (Schindler
et al., 2015). We applied modern genetic tools to century-old fish
scales to reveal substantial loss in abundance and biodiversity of
wild sockeye populations over the last 100 years for Canada's sec-
ond largest salmon watershed, the Skeena River. While artificial en-
hancement has returned aggregate abundances to historical levels,
declines in abundance across wild populations have increased the
dependency of fisheries on enhanced fish, potentially widening
the trade-off between exploitation and conservation of diversity
in the watershed (Walters et al., 2008; Wood, 2008). Consequently,
the Skeena has lost much of the stabilizing portfolio effects that
population diversity had provided a century ago. Furthermore, there
has been a spatial contraction in abundance throughout the water-
shed, which likely decreases the provisioning of salmon to local eco-
systems and Indigenous fisheries.

Artificial salmon production has returned abundances to what
they were a century ago, but such enhancement may compromise
diversity across the watershed. While the abundance of all wild
sockeye populations in the Skeena now is substantially lower than
during the historical era, some populations—such as Babine—had
already declined by the 1940s, which prompted the development
of spawning channels by 1970 to rebuild diminished abundance
(McDonald & Hume, 1984).

nual total sockeye returns to 99% of the estimated abundance of

nhancement has since increased an-

one century ago, which has renewed opportunities for commercial
marine fisheries and Indigenous fisheries in Babine Lake and the
main-stem river downstream. Despite these benefits to fisheries,
enhanced production may impact wild Skeena populations in at least
four ways: (a) Pathogen transfer from enhanced to wild fish could
decrease survival. While there historically have been disease out-
breaks at Babine spawning channels (Traxler et al., 1998), improve-
ments may have decreased these risks. (b) Straying of enhanced fish
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may erode local adaptations in wild populations due to introgressioB(Q of 56

(Naish et al., 2008). Sockeye salmon are known to spawn near their
river-of-origin, and different Skeena populations remain genetically
distinct (Beacham et al., 2014), yet enhanced fish may stray into wild
spawning streams within the Babine system given the close proxim-
ity of spawning channels to neighbouring wild streams. (c) Enhanced
fish could compete with wild fish (Peterman, 1982). However, there
is no evidence that the production of enhanced sockeye has re-
duced the survival of wild populations (Price & Connors, 2014). (4)
Enhanced fish could elevate mortality of wild fish as a result of their
incidental capture in mixed-stock fisheries targeting enhanced fish
(Meffe, 1992). Increases in aggregate abundance since 1970 are
thought to have exacerbated the trade-off between mixed-stock
fisheries catch and the protection of wild population diversity in the
watershed (Walters et al., 2008; Wood, 2008). All wild populations
likely were over-exploited in the decades immediately following
spawning channel development due to their co-migration with en-
hanced sockeye (Walters et al., 2008). However, Canadian aggregate
mixed-stock exploitation has declined in recent years [from 46%
(1970-2009) to 28% (2010-2017); nglish et al., 2018], and may be
sustainable for some wild populations. Thus, the degree to which
enhancement now compromises sockeye diversity in the Skeena re-
mains unclear.

Life-history diversity has remained relatively stable since the
historical era, though there have been notable shifts in age composi-
tion. Sockeye in the Skeena currently display all age traits identified
in scales that were collected one century ago, which may indi-
cate the persistence of diverse habitats in the watershed (Waples
et al., 2001). Nonetheless, fish are remaining longer in the ocean,
with an increase (from 36% to 51%) in the proportion of fish that
rear in the ocean for 3 years. Similar increases have been reported
for sockeye from the Fraser River and Bristol Bay over the recent
period (Cline et al., 2019; Ruggerone & Connors, 2015); increased
biomass of salmon in the North Pacific Ocean and shorter residency
in freshwater are thought to contribute to these trends. Our data
also show that Skeena sockeye now spend less time in freshwater
(e.g. decrease from 13% to 4% in the proportion of fish that rear for
2 years). While the reduced duration of freshwater residency across
wild populations may be influenced by increasing lake temperatures
(as has occurred in Alaska; Cline et al., 2019), enhancement of Babine
fish is further increasing the overall prevalence of this life history
(Appendix S5). This change in age-structure—where most juveniles
now emigrate to the ocean in the same year—increases the risk that
an entire cohort will encounter unfavourable conditions (e.g. Moore
et al., 2014), and may reduce the resilience of the Skeena sockeye
complex to future environmental change.

Portfolio effects have largely eroded in the Skeena over the
last century. Had the dynamics of the Skeena sockeye complex a
century ago been characterized by the most simplified population
portfolio (i.e. a single population), they would have been 2.04 times
more temporally variable than was observed. This strength in port-
folio is similar to the Bristol Bay sockeye complex, which hosts hun-
dreds of populations from largely undisturbed habitat, and does not
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have salmon enhancement (Schindler et al., 2010). By 1933-1947,
portfolio strength in the Skeena had been reduced by one-third,
yet the population complex still was 1.48 times more stable than
if it had been composed of a single population. In recent years, the
benefits of population diversity have nearly disappeared (i.e. aggre-
gate returns now are only 10% more stable). Degraded portfolio
performance is correlated negatively with anthropogenic impact on
watersheds across western North America (Griffiths et al., 2014).
However, eveninarecently collapsed Chinook salmon Oncorhynchus
tshawytscha system with extensive habitat degradation—where en-
hancement is thought to have significantly weakened the portfolio
(Satterthwaite & Carlson, 2015)—the strength of the population
portfolio since the mid-1980s is far greater than it is now for Skeena
sockeye (Carlson & Satterthwaite, 2011), although there may be an
inherent challenge in comparing across species. While enhance-
ment has simplified the Skeena portfolio by tripling the abundance
of sockeye returning to a single population since 2010—removal of
enhanced fish from the analyses increased portfolio strength by a
factor of five—declines in portfolio strength since the 1913-1923
period also were influenced by increased population synchrony
(Appendix S5). Regardless of the mechanism, a notable conse-
quence of the portfolio simplification is that commercial fisheries
now depend on a single population that is largely composed of en-
hanced fish, whereas a diversity of populations sustained fisheries
historically.

A simplified population portfolio should lead to an increase in
variability of aggregate abundances. However, sockeye returns to
the Skeena now are as stable as they were during the historical
era despite a weakened portfolio. Such reduced variability may be
because the aggregate's variability now is primarily influenced by
a single population whose annual production is at least in part sta-
bilized by artificial enhancement. While variability in population
abundances also has decreased over the recent period, an inher-
ent challenge in measuring change over long time periods such as
ours is the different data collection methods used between eras.
We used an admittedly coarse method to quantify population
abundance during the historical era compared to higher precision
methods of the modern era, which may inflate declines in portfo-
lio strength between periods. However, when we compared the
variability of populations between periods using genetic (rather
than abundance) data, population variability remained lowest in
the modern era (i.e. populations now are more stable than during
either of the historical periods; Appendix S5). Indeed, sockeye
populations in the Skeena have become more synchronized with
one another, all but one (Babine) are at low levels of abundance,
and perhaps are responding similarly to a low productivity phase
that could be the result of reduced response diversity of these
populations. Thus, despite the relative stability of sockeye returns
to the Skeena over the recent period, the weakened portfolio may
compromise its resilience to larger perturbations in the future.

The erosion of diversity in the Skeena is further expressed in
the spatial contraction of salmon abundance throughout the wa-
tershed. Wild sockeye abundance has declined in all tributaries and

headwater regions since the historical era, which—according to or
accounts—has compromised food security for Indigenous Peoples
that rely upon these areas for subsistence fisheries (Cleveland
et al., 2006; Gottesfeld & Rabnett, 2008). urthermore, these trib-
utaries are important corridors that provision salmon resources to
local ecosystems. Such loss in abundance likely constrains foraging
opportunities for wildlife dependent on salmon (Deacy et al., 2016),
and lessens the overall delivery of salmon-derived nutrients to eco-
systems (Gende et al., 2002), which can affect a large number of
species (Walsh et al., 2020).

Our reconstruction of century-old portfolio performance pro-
vides a baseline for the recovery of a diminished watershed complex.
Modern conservation policies for salmon, such as Canada's Policy for
the Conservation of Wild Pacific Salmon, strive to maintain a diver-
sity of populations (DFO, 2005). If the goal of fisheries management
is to catch abundant channel-enhanced fish while conserving wild
populations, increasing selectivity by moving a larger proportion
of the fishery in-river and to terminal locations likely will improve
conservation, though it may result in reduced catches (Freshwater
et al., 2020). Prioritizing the rebuilding of wild salmon populations
could mitigate such trade-offs, help increase fishing opportunities
for Indigenous peoples that rely on wild populations and strengthen
the sockeye portfolio within this now simplified watershed.

Our study provides a rare example of the extent of erosion of
within-species biodiversity over a century of human influence. While
the enhancement of salmon supports commercial fisheries, loss in
abundance and diversity from wild populations has reduced the
provisioning of salmon to local ecosystems and Indigenous fisher-
ies throughout the watershed. What may be underappreciated is the
lost stabilizing portfolio effects that this watershed complex hosted
a century ago, which ultimately may weaken its resilience to increas-
ingly variable environments. Conserving a diversity of abundant wild
populations and their varied life histories—that is, maintaining func-
tioning portfolios—may help ensure that watershed complexes like
the Skeena are robust to global change.
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Appendix S1: Genetic identification of populations

Genetic material was extracted from fish scales by DNeasy extractions (Qiagen Inc, Valencia,
CA) at Fisheries and Oceans Canada molecular genetics laboratory; samples were genotyped for
up to 12 bi- and tetra-nucleotide microsatellites from anonymous regions of the sockeye genome
using Polymerase Chain Reaction (PCR). While we employed standard genotyping protocols for
the historical samples, we used several additional steps to ensure genotype accuracy. For
example, we made adjustments to DNA concentrations depending on DNA quality by including
more scales up to 10 per individual fish), used de-multiplex loci to improve amplification on a
locus by locus basis, and excluded loci with large base-pair size ranges because of DNA
fragmentation. We used the following microsatellite primers to examine nuclear DNA
polymorphisms in single PCR reactions: Ots2, Ots3, Ots100, Ots103, Ots107, Ots108, Okila,
Okilb, Oki6, Okil0, One8, and Omy77. The properties of these microsatellite markers and their
ability to resolve coast wide sockeye stock structure have been reported elsewhere (e.g.,
Beacham et al. 2004, 2006, 2011). Microsatellites were size fractionated in an Applied
Biosystems 3730 capillary DNA sequencer, and genotypes scored by GeneMapper software 3.0
(Applied Biosystems, Foster City, CA) using an internal lane fragment size standard.

We used the Bayesian mixed stock assignment C++ program CBayes (Neaves et al. 2005) using
algorithms from the FORTRAN program BAYES Pella & Masuda 2001) to assign historical
scales to population. This mixture analysis assigns individuals to putative population of origin by
fitting allele frequencies of the unknown individual to the allele frequencies of reference samples
collected on the spawning grounds. For each mixed-stock sample, ten 20,000-iteration Monte
Carlo Markov chains of estimated stock composition and individual assignments were run,
where each chain was initialized with 90% assignment to a randomly selected reference sample.
The last 1,000 iterations from each chain were combined with a Gelman-Rubin coefficient < 1.2
(Pella & Masuda 2001) to estimate probability of assignment to baseline population, then
combined for each meta-population. Duplicate genotypes, non-sockeye salmon, and those
individuals with more than 9 missing loci were removed before the final population assignment.



PC129
35 of 56

Appendix S2: Population abundance data

Historical period

Of two primary data sources (i.e., Shepard & Withler 1958, and Argue & Shepard 2005)
available for historical catch of sockeye returning to the Skeena River dating back to the early
1900s, we use Argue & Shepard (2005) for several reasons. First, whereas annual sockeye catch
records reported in Shepard & Withler (1958) begin in 1908, Argue & Shepard (2005) report
numbers of sockeye caught at the onset of commercial fishing in 1877. Second, Argue &
Shepard (2005) report numbers of sockeye caught of all ages, whereas Shepard & Withler (1958
report only those sockeye caught of age four and five, which spent one year in freshwater the
authors omit sockeye of age six, and those that reared for more than one year in freshwater).
Despite these differences, annual estimates of sockeye caught between the two reports are
remarkably similar a difference of 11,000 fish on average for years 1913, 1916, and 1918-1923)
once corrections for genetically-identified proportions of non-Skeena sockeye are applied to
Argue & Shepard (2005) catch data for the Area 4 fishery.

While the historical (1913-1947) catch data was reconstructed from canned-pack data derived
from canneries operating on the Skeena River, and much of the fishery occurred in the Skeena
River and estuary, some fish that were caught were not of Skeena origin. This was most
pronounced during 1933-1947 when the fishery was primarily of motorized vessels that could
travel long distances. To correct for this potential overestimation, we applied our annual
proportions of Skeena-origin fish quantified from scales to annual abundance estimates. Across
the 14 historical years, Skeena sockeye populations accounted for 85% on average of the fish
identified from scales.

Our use of scales to reconstruct historical abundance (Figure S1) relied largely on the genetic
assignment of those scales to population. While a recent analysis demonstrated high (> 95%)
assignment accuracy of Skeena sockeye populations from recently collected tissue (Beacham et
al. 2014), lack of baseline data in our study may have manifest into some populations being over-
estimated. For example, several historically-known headwater populations e.g., Kluatantan,
Kluayaz; see Brett 1952) currently are absent in the genetic baseline. Because geographically-
proximate populations share distinctive genetic characteristics, any fish scales) from these
unidentifiable populations may have been assigned to the neighbouring populations of Sustut,
Motase, or Bear. Similarly, fish from the only known extirpated population in the Skeena (i.e.,
Seeley Lake , or from others currently unknown but potentially identifiable from our collection
(see Iwamoto et al. 2012), may have been mis-assigned - resulting in over-estimates of
abundance - or may not have been assigned to a population. However, we believe that any mis-
assignments would not largely inflate our historical estimates because populations currently not
in the baseline that were assessed in the 1940s were small (i.e., < 1,000 fish; Brett 1952).
Furthermore, our estimates for Babine, Bear, Bulkley, Kitwanga, and Lakelse generally agree
with previous assessments (Brett 1952; Cleveland et al. 2006), demonstrating the relative
robustness of our novel approach, and its importance in shifting baselines back half a century to
more accurately assess loss over time.

Our historical abundance estimates were based, in part, on weekly run times of sockeye entering
the Skeena River, which were derived from fish caught at the Tyee Test Fishery location
marked on Figure 1 of main text; Table S1). Examination of the seven years of recent run-time
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data that we used shows that the peak migration period for sockeye entering the Skeena was
highly variable across years, with an average peak period of week 5 (of 9 weeks), and a range
from week 3 to week 7. Analyses over the recent (1949-1999) period suggest that the Babine
population (most abundant sockeye population in the Skeena) is tending towards earlier
migrations (Hodgson et al. 2006). Price et al. (2019) investigated the robustness of baseline
abundance estimates for each population during the 1913-1923 period by shifting the average
proportion of fish estimated at the Skeena Tyee Test Fishery one week earlier for each sampling
week, for each year (2011-2017) of data. Results showed only minor changes for a sub-set of
populations. Thus, our historical abundance estimates — and our resulting diversity analyses - are
derived from a range of run-times that likely occurred historically.
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Figure S1. Graphic display of steps used to estimate the annual abundance of each Skeena River

sockeye salmon population identified in genetic analyses during the historical (1913-1947

period from fish scales, catch records, catch rate estimates, and aggregate abundance proportions

estimated at the Skeena Tyee Test Fishery.

Table S1. Weekly percentage of sockeye salmon entering the Skeena River estimated at the

Tyee Test Fishery (location shown on Figure 1 of main text) across seven years of most recent
data. These data were used in historical (1913-1947) abundance estimates.

year

2011
2012
2013
2014
2015
2016
2017

1.15
132
1.87
127
1.11
432
0.43

332
262
543
4.50
294
7.10
227

201
11.46
10.87
1925

889

869

525

12.01
2841
18.52
18.03
11.05

912
10.37

15.52
2682
2430
15.52
17.16
16.77
2030

26.29
15.78
25.61
13.10
2087
2065
19.52

20.69
11.62
10.83
10.11
20.58
1922
2485

10.08
1.00
1.9

14.82

1038

10.53

1513

1.93
0.97
0.66
340
702
3.60
1.88
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Recent period

Recent (2010-2017) estimates of abundance for all sockeye populations are available from PSF
2020) — with methods described in English et al. (2018) - except Sustut, which previously had
not been estimated. We calculated annual abundance for Sustut by dividing the number of
spawning sockeye counted annually at the Sustut weir (Mark Beere unpublished data) by 1-
exploitation rates estimated for a population (Slamgeesh) with similar run-time Cox-Rogers
2012). The Ecstall population complex has not been estimated since 2003; thus, we used the 14
most recent (1990-2003 years to estimate changes in abundance between historical (1913-1947)
and modern time periods. Annual estimates of wild fish for Kalum were derived from run-
reconstructions detailed in the citations above, but with spawning channel contributions
removed. We estimate that 72% of the average total abundance during 2007-2014 was from
spawning channel fish because sockeye that spawned at Kalum Lake accounted for 28% of the
total annual returns to the population during 1954-1984, with the remaining production
attributable to fish that spawned in watershed tributaries. During the years 2007-2014, after a
spawning channel had been built (1985) and improved (1994), the total annual abundance
contribution of Kalum Lake to the Kalum population has been 98%. Additionally, two
populations consist of multiple Conservation Units (CU) that each have their own annual
estimates of abundance (PSF 2020). For these populations, we simply summed the annual
estimates of each CU within a given population for a combined total estimate of abundance.
While infrequent, when one of multiple CUs for a given population complex had missing data in
a given year, we inserted the arithmetic mean across recent years for the data-deficient CU into
the missing year, and added this value to the abundance estimate of the other CU within the
population complex for a combined total estimate of abundance.

As a sensitivity analysis for our main text evaluation of the change in in-river abundance of
sockeye - and the potential loss of fish to in-river fisheries and wildlife - we also compared the
change in total abundance (assuming zero loss to commercial fisheries; abundance included wild
plus enhanced fish) of sockeye returning to tributary streams and the main channel of the Skeena
River over the last century. Here, we compared the arithmetic mean abundance of sockeye
between the historical (1913-1947) and modern (2004-2017) eras for each population. We
quantified abundance for each main-stem section of the Skeena River between populations by
dividing the total abundance of sockeye minus each population’s abundance downstream of each
mainstem river section for the two time-periods. All wild population tributaries, as well as the
mainstem channel above Babine, now receive between 58% and 94% less sockeye annually than
during the historical era (Figure S2).
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Figure S2. Change in total (wild plus enhanced) abundance (catch plus escapement) of sockeye
salmon returning to the Skeena River watershed between historical (1913-1947) and recent
(2004-2017) time periods assuming zero loss to commercial marine and lower river fisheries.
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Appendix S3: Gill-net selectivity

Sockeye salmon returning to the Skeena River were caught exclusively by linen gill-net in
commercial fisheries from 1877 to 1950 (Milne 1955). Migrating sockeye would incidentally
swim into the net and become trapped either by being wedged into the mesh opening or
becoming tangled in the net. Because nets that targeted sockeye in the historical fishery were
uniform in mesh size (5.75”), fish above a particular size likely would have been too large to be
wedged, and fish below a particular size would have swum through the net, though both large
and small sockeye may have been captured by becoming tangled in the net. Indeed, gill-nets
routinely select for larger size-at-maturity (Peterson 1954; Hamley 1975; Gilhousen 1992), and
older age-at-maturity to a lesser extent because body-size is more closely correlated with
number of ocean years, rather than absolute age). Given such selectivity, we quantified a
correction factor based on the selectivity of sockeye captured by gill-nets in the Skeena Tyee
Test Fishery to more accurately represent the historical age-distributions. The Skeena Tyee Test
Fishery employs a multi-panel net consisting of various nylon mesh sizes (3.5 to 8.0, at 0.5”
increments). During 1992 to 1996, data were recorded on the number of sockeye caught in each
mesh size, and each captured fish was aged.

We grouped all sockeye caught in all Skeena Tyee Test Fishery mesh size panels (i.e., the
Population) into the four dominant (>99%) age-trait categories (i.e., 1.2, 1.3, 2.2, and 2.3); then,
we calculated the proportion of fish caught in each category. We repeated this procedure for
those fish caught only in the 5.5” mesh size panel (i.e., the Selective Catch , and calculated the
difference between Population and Selective Catch for each age-trait category to derive estimates
of selectivity. We then multiplied the number of fish caught historically in each age-trait
category by the inverse selectivity estimate to generate a corrected estimate of the number of fish
in those age-trait categories, and quantified the arithmetic mean age-at-maturity for the
aggregate. We followed a similar procedure to derive selectivity estimates for each population
for historical mean age-at-maturity for each population. Examination of the Skeena Tyee Test
Fishery showed that the mesh size 5.5’) most similar to that used in the historical gill-net
fishery strongly selected for sockeye that survived three marine years and a combined age of five
(i.e., 1.3), and selected against sockeye that survived two marine years and a combined age of
four (i.e., 1.2; Figure S3).

We adjusted for the age of sockeye caught in commercial fisheries during our historical period of
interest based on the selective action of 5.5” mesh nylon nets for the following reasons: i) 5.75”
linen nets were exclusively used to capture sockeye returning to the Skeena River during our
period of interest, with a small proportion of sockeye intercepted by 7 linen nets that targeted
Chinook (O. tshawytscha) salmon early in the fishing season (Milne 1955), ii) a comparative
study on the size selectivity of Skeena River sockeye by linen versus nylon gill-nets reported
similar size distributions between 5.63” (smaller mesh than historically used) linen and 5.25”
(smaller mesh than we used for our analysis) nylon (Todd & Larkin 1971), and iii) Peterson
(1954) showed that 5.75” linen nets caught sockeye returning to the Fraser River of average
length 61.62 cm (1947) and 59.48 cm (1948), which is comparable to the average length (62.92
cm) of sockeye caught in 5.5 nylon mesh of the Tyee Test Fishery described above. While gill-
nets tend to select for larger size- and age-at-maturity, we acknowledge that selectivity also can
be against smaller size- and age-at-maturity in years when body-size is smaller on average than
the norm (Todd & Larkin 1971).
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Figure S3. Number and associated age-at-maturity (1.2 = age-4, 1 freshwater + 2 ocean years;
1.3 = age-5, 1 freshwater + 3 ocean years; 2.2 = age-5, 2 freshwater + 2 ocean years; 2.3 = age-6,
2 freshwater + 3 ocean years) of sockeye salmon caught by gill-net on the Skeena River from: a)
Tyee Test Fishery (1992-1996) using all mesh sizes, (b) Tyee Test Fishery using only 5.5 nylon
mesh, and (c) historical (1913-1923) commercial fishery using 5.75” linen mesh.
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We examined the degree to which populations were subject to selection pressure via gill-nets,
which could lead to bias in both estimates of absolute historical abundance and the magnitude of
change over the last century. The magnitude of change would be biased high in populations that
were most vulnerable to capture in the historical gill-net fishery, and biased low in those that had
the lowest selectivity. We used catch data from the Skeena Tyee Test Fishery (described above)
and body-size of fish caught in the historical fishery (genetically-assigned to population with
>90% probability) to derive two selectivity factors: 1) selection for (for body-size 600 mm to
650 mm - which is the most frequent size range of fish caught historically - with calculated
selectivity pressure index of +0.166), and 2) selection against (for body-size 500 mm to 550 mm,
with calculated selectivity pressure index of -0.154). We multiplied the number of fish caught in
each size category for each population for each historical period (1913-1923 & 1933-1947) by
the respective selectivity indices to calculate the number of fish over- and under-selected; we
then derived final selectivity scores for each period by calculating the proportion of “selected”
fish in the total catch for each population. Populations most vulnerable to gill-net fisheries during
1913-1923 based on the selectivity estimates above include: Babine, Kispiox and Zymoetz
(equally), and Alastair, which may have been overestimated in our historical reconstruction by
17%, 13%, and 12%, respectively; Motase and Sustut were the populations least selected for
(Table S2). During 1933-1947, Bear, Kalum, and Sustut were most vulnerable to gill-nets
(potentially over-estimated by 13%), and Ecstall and Kitwanga were the least vulnerable. These
results, based on our bias-correction, suggest that there was considerable variation in the
vulnerability of populations to selective gill-net fisheries between periods because of variability
in body-size within populations. For example, the body-length of sockeye from the Sustut
population averaged 662mm (beyond the most vulnerable size-range) during 1913-1923, yet
average fish size declined to 648mm (within the most vulnerable size-range) during 1933-1947.

Table S2. Gill-net fishery selection pressure indices for each Skeena River sockeye salmon
population during the 1913-1923 and 1933-1947 time periods, based on fork-length for
populations genetically identified in scales with >90% assignment probability. Dash represents
populations assigned with <90% probability in either time period.

Population 1913-1923 1933-1947

Alastair 0.115 0.057
Babine 0.173 0.079
Bear - 0.132
Bulkley 0.083 0.062
Ecstall 0.071 0.000
Kalum 0.071 0.125
Kispiox 0.125 0.067
Kitwanga 0.100 0.034
Lakelse 0.107 0.059
Motase 0.000 -

Slamgeesh - -

Sustut 0.056 0.125
Zymoctz 0.125 0.100
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Appendix S4: Age composition

We extracted aggregate mean age-at-maturity (of the four dominant age traits: 1.2, 1.3, 2.2, 2.3,
which comprised >99% of all age traits) data from fish caught in commercial fisheries (n =
77,126) reported annually in historical fisheries reports for the years 1916-1956 (Province of BC
1957), and applied selectivity corrections to the annual data. We used individual age-at-maturity
data (of the four dominant age traits) from fish caught in the Skeena Tyee Test Fishery (n =
81,126 scales) for the recent (1973-2016) period. We also examined age-at-maturity and
associated age-traits between time-periods at the population level. Here, we used age data for the
years 1913-1947 from fish caught in commercial fisheries, and 2000-2017 from fish caught at
the Tyee Test Fishery and terminal locations. We included only those scales that were identified
to individual populations with a genetic assignment threshold of >90% probability; as a result,
Slamgeesh population was not included. We evaluated changes in the diversity of age traits over
the last century by comparing the number of unique traits (i.e., 0.3, 1.1, 1.2, etc.) in the historical
(1913-1947; n = 5,400 scales) and recent (2000-2013; n  9,337) period, and quantified the
change in the proportion of the four dominant age traits between time periods.

We were interested to explore the influence of enhanced production on the shift in age
composition over the last century. Because all age data in the recent period include enhanced fish
- which constitutes ~70% of all sockeye returning to the Skeena, but are not genetically
differentiated from wild fish — we quantified the proportions of age traits for wild-only sockeye
in each year by calculating the proportion of wild fish (which included wild Babine) to total
abundance (which included enhanced fish) for each year from 1973-2013, and applied these
proportions to the 1.2 and 1.3 age-traits. The 2.2 and 2.3 age traits remained unchanged because
over 99% of all Babine fish are of the 1.2 and 1.3 age traits.

Skeena sockeye currently display all 10 age-related life-history strategies that were identified in
scales one century ago (Figure S4 ; two additional strategies (3.2 and 3.3) not among those of
fish caught in historical fisheries are present in recently collected scales. It is highly probable that
these “additional” strategies were present among sockeye returning to the Skeena during the
historical period, but either were not caught by selective gill-net fisheries, or are present in the
Gilbert/Clemens collection of 65,000 fish but were not among the limited number of scales that
we analysed (5,400). Mean age-at-maturity for the Skeena sockeye aggregate has increased only
slightly from the historical (1916-1956; 4.493 years) to the recent (1973-2016; 4.563 years)
period (Figure S5), though some populations have experienced increases or decreases (Figure
S6). The proportion of fish with the 1.X (one year in freshwater and any number in the ocean)
life-history across all populations except Babine increased (from 67% to 87%) on average
between historical and modern eras (Table S3). The inclusion of Babine fish further increased
the proportion of the 1.x life history to 96% in the modern era; however, four of 12 populations
did not increase between time-periods. Finally, the evenness of age traits significantly declined
(from 0.68 to 0.55; 19%) between historical and modern eras (Figure S7).While different
technicians were involved in the aging of scales over the last century, which can introduce
interpretation error, any such error would have occurred for either time-period, and likely would
not lead to any systemic bias in the age of fish.

10



Figure S4. Networks illustrating the life-history strategies for sockeye salmon caught in
commercial fisheries at the mouth of the Skeena River during 1913-1947. Each life stage is
abbreviated with a letter and colour F = freshwater, O ocean, S returning to freshwater to
spawn). The age-at-maturity of the fish is denoted with a number. Also shown are the four
dominant age traits 1.2 = age-4, 1 freshwater + 2 ocean years; 1.3 = age-5, 1 freshwater + 3
ocean years; 2.2 = age-5, 2 freshwater + 2 ocean years; 2.3 = age-6, 2 freshwater + 3 ocean

years).
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Figure S5. Mean annual aggregate age-at-maturity of sockeye salmon returning to the Skeena
River during 1916-2016 (top; light-blue circles are from commercial fishery, dark-blue circles
are from Tyee Test Fishery), and mean combined age-at-maturity between time-periods (bottom;
Historical is 1916-1956, Recent is 1973-2016).
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Figure S6. Median (black line) and quartiles (box) for age-at-maturity of each Skeena sockeye

salmon population genetically identified with >90% assignment probability between Historical
1913-1947) and Recent 2000-2013) time-periods. Slamgeesh population is not included due to

data limitations.
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Table S3. Number of scales n) analyzed for each Skeena sockeye salmon population during the

Historical (1913-1947) and Modern (2000-2017) eras and the respective proportions of the 1.x

(fish that reared for one-year in freshwater) life history. Only scales assigned to population with
>90% probability were included.

Population n n 1x % 1x %
Alastair 184 208 39 75
Babine 830 5939 75 97
Bear 44 42 91 93
Bulkley 150 147 35 46
Ecstall 47 33 91 85
Kalum 39 133 85 94
Kispiox 53 192 83 82
Kitwanga 93 882 95 98
Lakelse 13 116 100 96
Motase 3 11 67 73
Slamgeesh 0 533 - 98
Sustut 22 168 77 70
Zymoetz 57 75 83 87
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Figure S7. Arithmetic mean (black circle) and 95% confidence intervals black whiskers) for
evenness scores across the four dominant Skeena sockeye age traits (1.2, 1.3, 2.2, 2.3) between
Historical (1916-1956) and Recent (1973-2016 time periods.
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Figure S8. Life-history diversity and stability. Each red-filled circle represents the coefficient of
variation (CV) of abundance across years for each time period as a function of the proportion

contribution of each life history (1.2 = age-4, 1 freshwater + 2 ocean years; 1.3 = age-5, 1

freshwater + 3 ocean years; 2.2 = age-5, 2 freshwater + 2 ocean years; 2.3 = age-6, 2 freshwater
+ 3 ocean years). Shown to the right is the estimated CV based on the average of the CVs of the
different life histories (red outline while-filled circle), and the measured CV of the entire Skeena
sockeye complex (filled black circle). The difference between the estimated and measured CV is

a metric of the portfolio effect, the degree to which diversity decreases stability.
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Figure S10. Estimates of coefficient of variation (CV) during a) 1913-1923 and b) 1933-1947 —
each of 10,000 estimates were drawing from a single iteration of population- and year-specific
historical abundance averaged across Skeena sockeye populations; red vertical line is the
arithmetic mean average CV.
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We were interested to understand the potential mechanism influencing the erosion in portfolio
strength over the last century, and whether enhancement in the recent period had been a primary
driver. Here we decomposed aggregate CV into abundance-weighted mean CV across
populations and a synchrony index (Thibaut and Connolly 2013; Freshwater et al. 2019). The
abundance-weighted mean CV is measured as the mean temporal CV of populations (CV,
weighted by each population’s mean abundance (i.e., the sum of the populations’ CV scaled by
each population’s mean abundance):

CVp — ﬂ_‘
ida Ui

where p is mean abundance of population i, u, is the mean abundance across all populations,
and o is the standard deviation of abundance. Synchrony is defined as the total temporal variance
of the populations, divided by the variance of a hypothetical aggregate with the same population
variances, but perfect covariance (Loreau & de Mazancourt 2008; Freshwater et al. 2019):

_ 2i,jPij90;

i (71'2)
where p represents the correlation between populations i and j.

We report results for the abundance-weighted mean CV for each population (Ecstall and Motase
populations were omitted because of insufficient data in the recent period) on Table S4;
aggregate abundance-weighted mean CV for each time period was 0.680 (1913-1923), 0.838
(1933-1947), and 0.552 2010-2017). While the Babine population has influenced variability of
the Skeena sockeye aggregate over the last 100 years, Babine in the recent time period
contributed most (93%; the abundance-weighted mean CV of Babine = 0.511, compared to 0.552
for the aggregate of the variation. Synchrony scores across populations were highest during the
2010-2017 time period (0.903), compared to 1933-1947 (0.769) and 1913-1923 (0.665).
Exploring synchrony over the entire contemporary period (1960-2017) time series showed an
increasing trend with a noticeable rise in synchrony beginning in the early 2000s (Figure S11).

We observed lower variability among populations in the recent period compared to either of the
historical periods, and we wondered whether different methods used for estimating abundance
between eras may confound our results. Specifically, might such a difference in variability
simply be an artifact of increased precision in the recent estimation of population abundances —
or perhaps more likely, higher variability among populations during the historical era because of
our coarse abundance reconstruction methods. To test this, we quantified the average CV across
populations in each of our three time periods (1913-1923, 1933-1947, and 2009-2016) using
annual genetic proportion data, and compared the results to average CV using population
abundance data. Genetic data involve less assumptions, and generally are more comparable than
abundance data. If the lower variation across populations in the recent period is simply because
these populations are less variable recently, the genetic data should reflect this in a lower average
CV score compared to the historical periods. Genetic data during the two historical periods were
derived from fish caught in commercial fisheries, and during the recent period from fish caught
in the Skeena Tyee Test Fishery (reported in our Appendix S1 section above). We found that CV
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scores averaged across populations in each of our time periods derived from genetic data
generally were similar to average CV scores using abundance data. Specifically: 1913-1923
(CV_abundance = 1.0, CV_genetic = 1.1), 1933-1947 (CV_abundance = 1.0, CV_genetic = 0.9),
2009-2016 (CV_abundance = 0.6, CV_genetic = 0.7). This suggests that Skeena sockeye
populations indeed have become less variable in the recent period, and likely are experiencing a
lower productivity regime given their shared reduction in abundance and high synchrony
dynamics reported above.

Table S4. Abundance-weighted mean coefficient of variation (CV) for each time period and
Skeena River sockeye population (Ecstall and Motase populations were omitted due to
insufficient data during recent period) - including the summed aggregate of populations.

Population 1913-1923 1933-1947 2010-2017
Alastair 0.044 0.052 0.008
Babine 0.473 0.360 0.511
Bear 0.006 0.134 0.003
Bulkley 0.030 0.102 0.005
Kalum 0.020 0.028 0.006
Kispiox 0.037 0.019 0.004
Kitwanga 0.015 0.045 0.006
Lakelse 0.021 0.013 0.007
Slamgeesh 0.005 0.023 0.000
Sustut 0.015 0.010 0.000
Zymoetz 0.013 0.014 0.002
Aggregate total 0.680 0.851 0.553
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Figure S11. Observed trends in synchrony across Skeena River sockeye populations over the
entire contemporary period (1960-2017) time series calculated for 10-year rolling windows.
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From: Paul Dale
To: DFG. BOF Comments (DFG sponsored)
Subject: Setnet cook inlet 600 foot fishing opportunity during low abundance of Chinooks.
Date: Tuesday, October 5, 2021 4:04:21 PM

Give these setnetters a break, they deserve it and should always have had this consideration! Thanks, Paul Dale,
Kenai alaska

Sent from my iPhone
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September 21, 2021

Alaska Board of Fisheries

c/o Glenn Haight

Executive Director

ADF&G Board Support Section
PO Box 115526

Juneau, AK 99811-5526

Dear Board of Fisheries Members:

The Juneau-based Territorial Sportsmen, Inc. (TSI) respectfully requests that the Southeast
Alaska/Y akutat Board of Fisheries meeting scheduled for January, 2022 be postponed until
effective safeguards can be developed and implemented to deal with the ongoing COVID-19
pandemic. We believe virtual meetings do not allow for the full spectrum of information sharing
and public engagement in the regulatory process, and we further believe it to be highly unlikely
that the delta variant of Covid-19 will abate sufficiently by January 2022, thereby creating a
health risk to participants.

While virtual meetings have become used for bringing organizations and the public together in
the face of the pandemic, we oppose virtual meetings as a venue for the Board of Fisheries
process for the following reasons:

1. Southeast Alaska fisheries issues are diverse, complicated, and challenging for board
members as well as for members of the participating public. Added to this is the fact that
several new board members have come onboard since the last Southeast meeting four
years ago. From our experience, personal interactions with board members at scheduled
meetings are critically important for members of the public who have interests and
insights on issues that they wish to share and have considered in the decision-making
process.

2. Board proposals are often amended, sometimes multiple times, before their final
adoption. Through Alaska’s open board process, the public often helps to formulate and

guide final amended regulatory products through interactions with board members at

Sportsmen Promoting Conservation of Alaska’s Fish and Wildlife Since 1945



breaks, by submitting timely Record Copies (RCs), and by participating in impromptu
gatherings to develop acceptable and suitable regulatory language. This would all be lost
if the upcoming SE Alaska meeting were to be held online, with the risk of promulgating
regulations that lack the benefit of broad, critical, and useful input from various and

diverse interests.

TSI believes the current fisheries regulations can withstand another season without the need for a
board meeting. This belief is based on our knowledge that department staff has Emergency
Order (EO) authority to address fisheries conservation issues in a timely manner (as they did in
2021), and with the knowledge that the Commissioner and Board both have Emergency
Regulation (ER) authority to handle conservation, allocation, or other emergencies, including

stocks of concern, without general board meetings.
As far as other areas of the state are concerned, the fairest way to deal with postponement of the
meetings for this cycle is to postpone all areas by one year, effectively creating a one-time 5-year

cycle for regulatory board meetings.

When the board takes up Southeast fisheries issues in 2023, it can do so with direct and

meaningful in-person input that is critical to sound decision making and the public process.

Thank you for the opportunity to provide input. Please don’t hesitate to contact me if you have

questions about our request.

Sincerely,

Ryan Beason, President

Territorial Sportsmen Inc.
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Boards Support Section, ADFG
P.O. Box 115526
Juneau, AK 99811-5526

Re: Yukon River Salmon Fishery Issues For Consideration
Chairman Carlson-Van-Dort and Members of the Board of Fisheries:

| am writing on behalf of the Yukon River Drainage Fisheries Association, a non-profit focused on
conserving the subsistence and commercial fisheries, and traditional cultures, within the Yukon River
system. Our mission is to serve as a voice for the fishing-dependent peoples of the Yukon, and to foster a
meaningful dialogue between fishers and fishery managers of the region.

Today, that dialogue is focused on the salmon crisis in the Arctic-Yukon-Kuskokwim. A steady,
multi-decade salmon decline on the AYK has been marked with periodic chum and Chinook stock
crashes, culminating in a season of record loss in 2021. With zero commercial or subsistence harvest of
Chinook or summer chum on the Yukon this year, and many stocks below needed escapement, we are
looking for statewide collaboration to examine and address issues impacting the health of these iconic
stocks. This is a critical matter of well-being in our region, impacting the health of our food systems,
livelihoods, family structures, cultural traditions and more. While the AYK is not currently in cycle, we
would like to call the board’s attention to opportunities to discuss and address this crisis in the coming
meetings.

Available in the Miscellaneous Section of the board workbook is a proposal submitted by Virgil
Umphenour as a non-regulatory ACR. The ACR requests additional genetic scrutiny of chum, Chinook and
pink salmon stocks harvested in the Area M salmon fishery. YRDFA strongly supports this request, and
asks that the Board schedule a time to take up a meaningful discussion about this and other critical
research needs addressing Yukon salmon declines. In particular, as you discuss committee meetings and
agendas, please prioritize this issue for the Special Committee on Fisheries Management Research
Needs.

Additionally, we ask that Yukon River issues be highlighted in the Committees on habitat and
subsistence. Interaction with other fisheries is just one of the important areas to investigate in
addressing this crisis, and we believe including it in these and other discussions is an important step.

We intend to work with other stakeholders, managers and state leaders to support public dialogues,
project development, funding resources and eventual management responses that will address the
Yukon River salmon crisis. Given the critical state of the stock, we ask that the Board support this
ongoing process by prioritizing these and other requests addressing Yukon salmon declines. While these
requests are non-regulatory, they are a matter of great public and management interest, and the Board
process is a critical opportunity to gather public input, and to hold a multi-sector dialogue about the
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distinct and cumulative challenges facing the Yukon.

In summary, we urge the board to prioritize critical review of the research needs and potential
management strategies for addressing Yukon River salmon declines.

The people of the Yukon are eager to partner with all stakeholders and decision makers in solutions to
the stock crises we are experiencing on the Yukon. Thank you for prioritizing the discussions that will
help us all move toward those solutions, and thank you for considering our comments.

Sincerely,
ot
Victor Lord

Co-Chair - Nenana

William Alstrom
Co-Chair - St. Mary’s





