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November 19, 2012

Dear Western Alaska fishery stakeholder;

I am pleased to announce publication of results from the Western Alaska Salmon Stock Identification
Program (WASSIP), a unique collaboration among stakeholders and scientists to address long-standing
questions about harvest patterns of chum and sockeye salmon in Western Alaska fisheries. Spanning
more than eight years, WASSIP is the largest salmon genetics study ever attempted, analyzing more
than 225,000 samples to determine stock-specific compositions, harvests, and harvest rates of sockeye
and chum salmon in subsistence and commercial fisheries from Chignik to Kotzebue.

Complete WASSIP results are contained in nine reports. Foundation for the study is presented in five
reports documenting fishery sampling, genetic baselines for each species, and estimated stock-specific
escapements for each species. Results of mixed stock fishery analyses are contained within two reports
for each species: one documenting estimated stock compositions from genetic analyses; and one
providing estimates of stock-specific harvest numbers and harvest rates for chum and sockeye salmon in
WASSIP fisheries. The two reports for each species are intimately connected. Stock composition of
fishery catches show percentage of harvest represented by various stocks in WASSIP fisheries. These
stock percentages were applied to the number of fish harvested in the fisheries to determine stock-
specific harvest numbers. Stock-specific harvest numbers for each WASSIP fishery were divided by the
total run for each stock to determine the harvest rate. It is essential that stock composition, harvest, and
harvest rate results for each species be considered together to gain a complete understanding and full
context of study results. All reports can be accessed on the Alaska Department of Fish and Game
website (http://www.adfg. alaska. gov/index.cfim?adfg=wassip.reports).

While these results cannot address all questions surrounding fishery impacts on chum and sockeye
salmon stocks across this vast geography, WASSIP provided opportunity for representatives of major
regional fishery interests to collaborate with technical experts on design of scientific studies to inform
regulatory decisions. The many genetic and biometric advances achieved in the project, and the
astounding magnitude of sampling efforts, will contribute to our basic understanding of Western Alaska
chum and sockeye salmon stocks for many years to come.

Sincerely, (
Ju‘
S AU
Eric C. Volk

Alaska Department of Fish and Game
WASSIP Advisory Panel Chair

Special Publication No. 12-23

THE STATE Department of

of AL ASKA Fish and Game

DIVISION OF COMMERCIAL FISHERIES
GOVERNOR SEAN PARNELL Headquarters Office

Stock Composition of Chum Salmon Harvests in
Fisheries of the Western Alaska Salmon Stock
Identification Program (WASSIP), 2007-2009

by

William D. Templin,
Nicholas A. DeCovich,
Serena D. Rogers Olive,
Heather L. Liller,
Elisabeth K.C. Fox,
James R. Jasper,
Mark J. Witteveen,
Tim T. Baker,
Kathrine G. Howard,
Andrew R. Munro,
Eric C. Volk

and
Christopher Habicht

November 2012

Alaska Department of Fish and Game

Divisions of Sport Fish and Commercial Fisheries



Weights and measures (metric)
centimeter
deciliter
gram
hectare
kilogram
kilometer
liter

meter
milliliter
millimeter

‘Weights and measures (English)
cubic feet per second
foot

gallon

inch

mile

nautical mile

ounce

pound

quart

yard

Time and temperature
day

degrees Celsius

degrees Fahrenheit
degrees kelvin

hour

minute

second

Physics and chemistry

all atomic symbols

alternating current

ampere

calorie

direct current

hertz

horsepower

hydrogen ion activity
(negative log of)

parts per million

parts per thousand

volts
watts

°C
°F

min

AC

cal

ppm
ppt,
%60

Symbols and Abbreviations

The following symbols and abbreviations, and others approved for the Systéme International d'Unités (SI), are used
without definition in the following reports by the Divisions of Sport Fish and of Commercial Fisheries: Fishery
Manuscripts, Fishery Data Series Reports, Fishery Management Reports, and Special Publications. All others,
including deviations from definitions listed below, are noted in the text at first mention, as well as in the titles or
footnotes of tables, and in figure or figure captions.

General

Alaska Administrative
Code

all commonly accepted
abbreviations

all commonly accepted
professional titles

at
compass directions:
east
north
south
west
copyright
corporate suffixes:
Company
Corporation
Incorporated
Limited
District of Columbia
et alii (and others)
et cetera (and so forth)
exempli gratia
(for example)
Federal Information
Code
id est (that is)
latitude or longitude
monetary symbols
(U.s)
months (tables and
figures): first three
letters
registered trademark
trademark
United States
(adjective)
United States of
America (noun)
U.S.C.

U.S. state

AAC

e.g., Mr., Mrs.,
AM, PM, etc.

e.g., Dr., Ph.D.,
R.N,, etc.

®

e.g.

FIC
ie.
lat. or long.

$, ¢

Jan,...,.Dec

™

Us.

USA

United States
Code

use two-letter
abbreviations
(e.g., AK, WA)

Mathematics, statistics
all standard mathematical

signs, symbols and
abbreviations
alternate hypothesis
base of natural logarithm
catch per unit effort
coefficient of variation
common test statistics
confidence interval
correlation coefficient
(multiple)
correlation coefficient
(simple)
covariance
degree (angular )
degrees of freedom
expected value
greater than
greater than or equal to
harvest per unit effort
less than
less than or equal to
logarithm (natural)
logarithm (base 10)
logarithm (specify base)
minute (angular)
not significant
null hypothesis
percent
probability

probability of a type I error

(rejection of the null
hypothesis when true)

probability of a type II error

(acceptance of the null
hypothesis when false)
second (angular)
standard deviation
standard error
variance
population
sample

Ha

e

CPUE

(&\%

(F, t, X2, etc.)
CI

R

cov

df

HPUE

<

<

In

log

log,, etc.
NS

Ho

%

P

SD
SE

Var
var



SPECIAL PUBLICATION NO. 12-23

STOCK COMPOSITION OF CHUM SALMON HARVESTS IN FISHERIES
OF THE WESTERN ALASKA SALMON STOCK IDENTIFICATION
PROGRAM (WASSIP), 2007-2009

by

William D. Templin
Nicholas A. DeCovich
Serena D. Rogers Olive
Heather L. Liller
Elisabeth K. C. Fox
James R. Jasper
Alaska Department of Fish and Game, Division of Commercial Fisheries, Anchorage

Mark J. Witteveen
Alaska Department of Fish and Game, Division of Commercial Fisheries, Kodiak

Timothy T. Baker
Kathrine G. Howard
Andrew R. Munro
Eric C. Volk
and
Christopher Habicht
Alaska Department of Fish and Game, Division of Commercial Fisheries, Anchorage

Alaska Department of Fish and Game
Division of Sport Fish, Research and Technical Services
333 Raspberry Road, Anchorage, Alaska, 99518-1565

November 2012

This investigation was funded by the State of Alaska and National Oceanographic and
Atmospheric Administration under Cooperative Agreement NAO6NMF4380094




The Special Publication series was established by the Division of Sport Fish in 1991 for the publication of techniques and
procedures manuals, informational pamphlets, special subject reports to decision-making bodies, symposia and workshop
proceedings, application software documentation, in-house lectures, and became a joint divisional series in 2004 with the
Division of Commercial Fisheries. Special Publications are intended for fishery and other technical professionals. Special
Publications are available through the Alaska State Library, Alaska Resources Library and Information Services (ARLIS)
and on the Internet http://www.adfg.alaska.gov/sf/publications/. This publication has undergone editorial and peer
review.

Note: Product names used in this publication are included for completeness but do not constitute product
endorsement. The Alaska Department of Fish and Game, in accordance with State of Alaska ethics laws, does not
favor one group over another through endorsement or recommendation.

William D. Templin, Nicholas A. DeCovich, Serena D. Rogers Olive, Heather L. Liller, Elisabeth K. C. Fox, James
R. Jasper, Timothy T. Baker, Kathrine G. Howard, Andrew R. Munro, Eric C. Volk,
and Christopher Habicht
Alaska Department of Fish and Game, Division of Commercial Fisheries, Gene Conservation Laboratory
333 Raspberry Rd, Anchorage, Alaska 99518-1565, USA

Mark J. Witteveen
Alaska Department of Fish and Game, Division of Commercial Fisheries,
211 Mission Road, Kodiak, Alaska 99615-6327, USA

This document should be cited as:

Templin, W. D., N. A. DeCovich, S. D. Rogers Olive, H. L. Liller, E. K. C. Fox, J. R. Jasper, M. J. Witteveen, T. T.
Baker, K. G. Howard, A. R. Munro, E. C. Volk, and C. Habicht. 2012. Stock composition of chum salmon
harvests in fisheries of the Western Alaska Salmon Stock Identification Program (WASSIP), 2007-2009.
Alaska Department of Fish and Game, Special Publication No. 12-23, Anchorage.

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from discrimination
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. The
department administers all programs and activities in compliance with Title VI of the Civil Rights Act of 1964, Section
504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act (ADA) of 1990, the Age
Discrimination Act of 1975, and Title IX of the Education Amendments of 1972.

If you believe you have been discriminated against in any program, activity, or facility please write:
ADF&G ADA Coordinator, P.O. Box 115526, Juneau, AK 99811-5526
U.S. Fish and Wildlife Service, 4401 N. Fairfax Drive, MS 2042, Arlington, VA 22203
Office of Equal Opportunity, U.S. Department of the Interior, 1849 C Street NW MS 5230, Washington DC 20240

The department’s ADA Coordinator can be reached via phone at the following numbers:
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648,
(Juneau TDD) 907-465-3646, or (FAX) 907-465-6078

For information on alternative formats and questions on this publication, please contact:
ADF&G, Division of Sport Fish, Research and Technical Services, 333 Raspberry Rd, Anchorage AK 99518 (907) 267-2375


http://www.adfg.alaska.gov/sf/publications/

TABLE OF CONTENTS

Page

LIST OF TABLES ...ttt ettt sttt et a et e et e et e e beeh e es e ea e em s e s e es e bt ehe et e emtensen s e s e beeaeebeeneensensensensennea il
LIST OF FIGURES ...ttt ettt ettt et ettt e et et e e bt bt e bt e st ea e e s e es e beeee et e emtens e s e s e beeaeebeeneaneensensesesaeas vi
LIST OF APPENDICES ...ttt ettt ettt ettt st e h e et e s et e e e e et e e bt eaeeseemeen s e s e eaeebesseeseeneensensensennees viii
ABSTRACT ...ttt ettt ettt et e e et et e bt sh e eb e ea e ea e eaeea s e st eeeeb e ee e eaeeaeem s e e e s e bt eeeeheeneene et et e beeheebeeneeneeneensenes 1
INTRODUGCTION ...ttt ettt et ettt s he et e e a e ea e et eae e s e ee e et e eaeeseeaeem s e s e s e bt eeeeseemeeneensensesesaeabeseeeneeneansenes 1
DEFINITIONS ...ttt ettt et b et ebe ettt st b e bt e bt e bt e st et et e bt sb e bt ebteb e et et et e saeebesbeebeestensenee 2
IMETHODS ...ttt et b e s h bbbt et ettt st b e bt e bt bt es b et et e bt s et e bt sbeeh e e st et et e nae bt nbeebeeseentenee 4
TISSUE SAMPLING ...ttt ettt eb et et ettt bbbt e a e ea b et et e bt s bt e bt ebeeb e et et et e st e e b e sbeebeeneensenee 4
LabDOTAtOTY ANALYSIS ..veeeuvieiiieiiieiiiestiesteeeteeste e sttt esteestteessbeessseesssaeasseesssaeasseessseensseessseensseessseensseessseensseesssesnsseenssesnsses 4
ASSAYINZ GEIOTYPES ..euvvevrenreereeeestesetesstaseaseasseassesseesseeseassesssesssesseeseanssanseassesssenseenseensesnsesssesssenseenseensesssenssensennsens 4
Laboratory qUALILY CONIOL .......oouiiiieiieiecieciest ettt ettt et et e et e st e e teesseenseensesnaesseesseenseenssanseensenssenseenseensenn 5
STALISTICAL ANALYSIS ..eeuvieuvieiieeiieeiiesieete et et e st e st e et e et esteeseeeteesseesseesseensesssesseesseenssenseanseassensseseensaenseensesnsesnsesseenseansesnsenns 5
Data retrieval and qUAlity CONIIOL .......ccuiiiiiiiiiiiiieeieecie et ste et e et e et e e s taeebaeeseaeebaeessseensaeenseeesseensnennes 5
Estimating StOCK COMPOSILIONS ...veevvieriieieiieiieeitiesteesteesteestteeseteestteeseteessseessseesseessseesasesssesssseesssesnsseesseesnsseenseesnes 6
PLIOT CROTCE ..ttt ettt e at e e a e b e b et et s et s aeesb e e bt e bt embeeneesbeenbeennean 6

BAYES PIOtOCO] ...ttt ettt ettt e e e e st e e s tae e s st e e s sbeessbeessaaessseessbeesseesssaensseessseensseensseenneas 6
Reporting qUALILY COMLIOL.......iiiiiiiiieiiiecii ettt ettt ettt s et e e staeestbeessbe e sbeesssaessseesssaensseenssasnseas 7
RESULTS .ttt ettt ettt et h e bt eh e et et ettt b e bt e bt beea b et et e bt s et e bt sbeeb e et et et e saeebesbeebeeseeneenne 7
TASSUC SAMPIINE ...veeuvieeiieiieeiiesiieteeteeteete st e et et esteesaesstessees st enseassesseesseesseanseenseasseesaenseenseenseansesasesseasseanseenseansennsanseensenn 7
LabDOTAtOTY ANALYSIS ..veieurieiiieiiieiiiestie st eette st esiteesteestteessteessseesssaeasseesssaessseessseensseessseeasseessseensseessseensseesssesnsseenssesnsses 8
ASSAYING GENOLYPES ...vvevienrietieieeieeitesttestteteesteestesseesseesseasseasesstesseasseanssanseassesssenssenseansesnsesssesssanssanseensennsenssenseensens 8
Laboratory QUALItY CONIIOL ........occuieiiiieeiieciieeiteie ettt et e st ettt et e et e st e et eesseesseenseenaesseesseenseenseenseenseassenseenseensenn 8
STALISTICAL ATNALYSIS ...uvieuvieiieeiieeiiestierte et et e st e st et et e et esteeteessteseenseessesssesssesseenssanseanseessensseseensaenseansesnsesnsesseenseanseensenns 8
Data Retrieval and QUAlity CONLIOL ........ccuiiiiieiiieiiiecii ettt ste et ste e e e s eaeebaeeseseebaeessseesaeeseesseeensnennns 8
STOCK COMPOSILIONS ...eeeuvieeiiieeiieeiieeiie ettt estteeieeertte e beeeteeetteessaeesseesseeessseesseessseesseensseenssessseesssesnsseessseensseenssesnsses 8
PLIOT CROTCE ..ottt et et et h e b e b et e et s et e s aeesb e e bt et e enteeneesbeenbeennean 9
Reporting qUALILY COMEIOL.......iiiiiiiiieiiiecit ettt ettt ete et e st e e st e e s taeessbeessbe e sbeessseensseesssaensseensseenseas 9

Stock Composition EStimates DY FISHEIY .......cccooviiiieiieiiceceee ettt saeeseenae e 9
WESTWALA REGIOMN. ....cuiiiiiiiieiieii ettt ettt ettt e st e st esae e st enteesteesaeesaenseenseenseensesnsesasesseenseanssanseensennseessaseensenn 9
CRIGNIK ATCA ...e.vieitieiieie ettt ettt et e st e bt esbeestesaeessee st esseanseeaseesseasaenseenseensesnsesseesseenseanseenseansensaenseensenn 9

EaSTEIN DISIIICT ...ttt ittt b et b et ettt e bt bbbt et et et et sae bt bt ebeeaneneen 9

CNLTAL DISIIICE ..c.eteitentetitesteet ettt ettt st b ettt et et st bt s bt eb e eat e st enaente e b e sbeebeebeennennens 10

Western and PerryVille diStriCtS........couiiierierieiieie ettt ettt s e st e et e e seenaeenneens 10
Southeastern District Mainland ............cc.eeierieiieiiiie ettt ettt enneenaeesaesseesees 10

South Alaska Peninsula JUNe FiSReTy.......cccviiiiiiiiiiiieieee ettt e e e snae e 10
Shumagin ISIands SECHIOMN........c.uiicuiiiiieeie et e e e e et e et eeaeeebaeesaeetbeesaneesaeenseeenns 10

117231 I (< OO OSSP 11

UNIMAK DISEIICT ...ttt ettt b ettt st s bt e st e e et et e eateeb e e sb e e beenbeenaeeeeenaie 11

South Alaska Peninsula Post-JUNE FiSNEIY........ccciiiiiiiiiiiiiieieceee ettt 11
Shumagin ISIANAS SECHOMN.......ccuiiiiiiieiieii ettt sttt ettt e e et e s taesseeseesesssesneesseesseenseenseans 11

LD Te) Fedo ) Y 4 U B T T SRR 12

TKALAIN AICA ...ttt ettt ettt b e bbbt eb ettt st bt s bt eh e e st et ea et be bt bt bt et tens 12

North Alaska PENINSULA ..........coouiiiiiiiiiie ettt sttt ettt e e saessaesse e seensesnsesnaesseesseenseenseans 12

Bear RIVET SEOTIOM. ...c..itiitiitiitiiieeitet ettt ettt ettt st b e st eb et e ettt besbeebeebeennennens 13

Three Hills and IINIK SECHOMS ......eicviiieeieriierii ettt ettt ettt sttt et et e enteenaessaesseesseenseensesnsesnnenns 13



TABLE OF CONTENTS (Continued)

Page

33 TSy C0) B 2 7 USSR 13
EaStSIAC QISTIICES ..uteeuteiiieiite ittt ettt sttt s b et e et et e et e eh e e s bt e bt en bt emaeesbeseeesaeeneeenbeeneeenteens 13
INUSRAGAK DISEIICT ...veeiitieeiieiiieeiieeieeeiee st e et e st e et e st e et e s teeesbeessbeeesseessseeasseessseeasseesnseessseesnseesnseessseennseens 13

TOZIAK DISTIICE. ..ottt ettt ettt st s b e st e et et ea e eb e e e b e e bt e bt embeembeseeesaeenbeenbeeneeenteens 13
Arctic-Yukon-KusKOKWImM REGIOMN ....cc.uiiiiiiiiiiiiieie ettt ettt e ebeesntaeenveesnbaesnseesnseeenseess 13
KUSKOKWIITL ...ttt s eb ettt et e b e s a e bt eat et et et e st e e b sbeebeebeentennens 13

DIStIICt 5 (GOOANEWS) ...eeuvvieiiiiiii ettt ettt et ettt et e eeteeeeteeeteeeeteeeteeeteeetseeseeebaeeaseseaseeesseeensaesnsessnseeenseeas 13

District 4 (QUINNAZAK) ......ccuiiiieiiiie ettt sttt s et et e et e s e s sa et e e s e enseenbeenaeenneens 14

District 1 (KUuskOKWIM RIVET) .....oociiiiiiiiiieiieit ettt ettt et et et e e ennesnneens 14

TOKSOOK BaY SUDSISIENCE .....cuveeuviiieeiieeiiesiieit ettt e stte st e e e e eteseeesseesaeesseenseenseesaeessenseeseenseensesnsesnnesnes 14

Yukon Summer Commercial FISHEry.........cccooiiiiiiieiiiece et 14

District 1 excluding BIack RIVET ........cooiiiiiiiiiiiiieieeee et e 14

District 1 BIACK RIVET ONIY ..cuviiiiiiiiiiiiiieie ettt ettt e et eeaeesbaeeseessseeenseesnsaesnseens 14

Yukon Summer SubSiStence FiSNErY.......ccvieciiiiiiieii ettt esbeeenree s 14

| (oTo) oo 5 T 2 USSR 14

SCAMMON BAY......iiiiiiiiiiieit ettt e et e et e e et e e teeesteeastaeenseeessaeesseesnsseenseeensseeseesnsseanseennns 15

Yukon Fall Commercial FISHETY .......cccuuiiiiiieiiiiiieeiie ettt sttt e st e e steessbeesetaesnseesnseeenseens 15

District 1 excluding BIack RIVET .......cccoiirieriieiieiieieeieseeeeie ettt seenae e ens 15

Norton Sound COMMETCIAL.....c..coueiiiiiiiiiii ettt sttt et sbe bbbt ebe et eneen 15
SubdiStrict 6 (UNALAKIEEL) ........cueiieriieiieii ettt sttt ettt et e seaessaesseeseensessaesseesseenseenseensenns 15

SubdiStrict 5 (ShaKtOOITK) ......eeieiiiiieii ettt sttt ettt st e st e seebessaesaeesseesseenseenseans 15

SubdiStrict 3 (IMOSES POINL) ...ecuviieiiiiieiieiieieeie ettt ettt et e sttt eeteeeaessaesse e seensesssessnesseenseenseensenns 15

SUDAISLIICT 2 (GOLOVIN) ...vvieitiiiiieeieeeieeeiee et e eieeetteette et e eaeesteeesseesssaeesseessseeanseesnsseenseesnsseesseesnseeenseesnns 16

POTT CIATEIICE ...ttt b e bbbttt s et s ae e s bt et e et e eat e eatesb e e bt e nbe e bt emaeenaesmeenaie 16

NOTtON SOUNA SUDSISIENCE. .....eeutieieiiiie ittt ettt ettt st ettt et e et e e bt e be e besabesaeeseeenbeenaeenteens 16
STEDDINS ATCA......eetetietieieete ettt ettt ettt sa e s bt e bt et eateeb e e sb e e b e e bt embesseesaeesbeenbeenbeenteans 16

SAINE MICKACT AICA ......eutiiiiiiiiiie ittt ettt ettt et eat e st e bt e bt et sseesaeesbeenaeenteenteens 16

SUDAISLIICt 3 (IMOSES POINE) ..eiiuviieiiiiiieciie ettt ettt et e et e e taeetee e taeeaeeessseesseesssaeesseeensaeenseennns 16

INOINE ATCA ...ttt ettt ettt st a ettt et st e bt e et satesaeesaeemateat e easeeasesbe e beenneennesanenaee 16

KOEZEDUER ..ottt ettt et e b e st b e sb e bt et ettt be bbbt et enten 17
DISCUSSION ...ttt ettt et ettt b e s h e eb e eh e ebt et et et st e e bt e bt eh e e st es b et e sb e bt sb e e bt eateu b et et e besaeebeebeebeeneeneen 17
INtETPIELING RESUILS. ...c.eititiiiiiitite ettt bbbttt et st b e sb e bt et ea et et et sa e bt ebeebe et ennen 17
Size and representativeness Of the CatCh SAMPIES .........oecuiiiiiieiiiiiiee e ae e enes 17
Representation of contributing POPUIATIONS .......ccueiiiiiiriieiieeeee ettt et s e 17
Ability of the statistical method to estimate stock composition accurately and precisely .......coccevvveeercieniennenns 18
Variability and Making Inferences Within and Outside of WASSIP Years .......cccceerierirriiieiienienieeieeieeeeeieesieeeen 19
CLOSING REIMATKS. ......eiiiiieiiieiieeiieieeee ettt ettt et e e e b e e b e s seessee st enseanseenseesaesseenseansaensesnsessnesseenseanseansenns 19
ACKNOWLEDGMENTS ...ttt ettt st h et e h et et et s a e bt sbe bt et et et e st e besbeebeeseennenee 19
REFERENCES CITED ...ttt ettt ettt sttt ettt st b e bt e b et ea et e bt sae bt ebeeae et ennen 21
TABLES ...ttt ettt et ettt h et e e h e a e e et et et e oAt ekt eRe Rt ea e en s et e et ekt eReebeeneent et et e teeaeebeeneeneennenean 25
FIGURES ...ttt ettt ettt bt e a e eh e eh e ea e ea e e s e eeee e ebees e ee e emeen s e s e eseebeeaeebeemtensensansenseeaeaseeneeneeneansan 89
APPENDIX ...ttt ettt ettt et e et e ekt e bt et e eh e e et e a e ea s et e bt eheeh e eReea e eatea b et e ekt ebeeReeh e en e et eseeteeaeeeeeneeneennennens 125

il



Table

kv

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

LIST OF TABLES

Page
Catch strata identified, and reason why they were identified, for re-analysis as part of the reporting
QUALIEY CONTIOL TMEASUIES. ..c.vvieeeveeierieiieesiieeteeeteesteestteesteessseessseessseessseessseessseessseessseesseessseensssesssessssesnssennes 26
Eastern District, Chignik Area, Westward Region, 2007 and 2009, temporal stratum 1. .........ccccceeeeneennee 27
Central District, Chignik Area, Westward Region, 2007-2009, temporal stratum 1. ........ccccooceriiniennennnns 28
Western and Perryville districts, Chignik Area, Westward Region, 2007-2009, temporal stratum 1........... 29
Southeastern District Mainland (SEDM) area, Southeastern District, Alaska Peninsula Area, Westward
Region, Commercial, 2008 and 2009, temporal Stratim 1 ...........ccceevuieriieciieiieeiesieneee e 30
Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Area, Westward
Region, 2007, temporal Strata 1—5..........ccieiiieieiierieieeie ettt ettt et e e s taesse e seeseessesaaesanesseenseenseenseans 31
Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Area, Westward
Region, 2008, temporal Strata 2—5......cc.oiiiiiiiieiieeeee ettt ettt ettt st sttt et e 32
Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Area, Westward
Region, 2009, temporal Strata L =5.......c.coiuiiiiiiiiieiee ettt ettt st sttt 33
Ikatan area (June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region,
2007, teMPOTAL STTALA 1 =5 ..o..iiiiiiiiiieciieciie ettt ettt e st e e s ae e tbeestaeessbeessbeessseessaeesseessseensseensseeassannsseenes 34
Ikatan area (June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region,
2008, teMPOTAL SEIATA 25 ......eiiiieiieiieie ettt et et e et e e s tesstessee st esseesseessessaenseenseensesnsesnnessnesseenseenseenseans 35
Ikatan area (June, statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region,
2009, temMPOTAl SEFAtA 1 =5 .....iiiieeieiieie ettt et e s ae st et esae e st esseesseesaessaessaenseensesnsesnnesnnesseeseenseenseans 36
Unimak District (June), Alaska Peninsula Area, Westward Region, 2007, temporal strata 1-5................... 37
Unimak District (June), Alaska Peninsula Area, Westward Region, 2008, temporal stratum 1-5................ 38
Unimak District (June), Alaska Peninsula Area, Westward Region, 2009, temporal strata 1-3................... 39
Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2007, temporal
10 2 v e T OO OSSPSR 40
Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2008, temporal
R0 2 v e T OO OSSR 41
Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2009, temporal
SEEATA L3 .ottt et et et et sa e a ettt ettt h e ean e e eanenae 42
Dolgoi Island area (post-June; statistical areas all 283-XX, and 284-00 through 284-42), Alaska
Peninsula Area, Westward Region, 2007—2009, temporal stratum 1 ...........ccceeeverierienieneiie e 43
Ikatan area (post-June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward
Region, 2007-2009, temporal StrAtUM L. .......ccueiierieiieiieiie e see et et eteetestaesseeseeseesessnesseesseesseenseensenns 44
Bear River Section, Northern District, Alaska Peninsula Area, Westward Region, 2007 and 2009,
tEMPOTAL SEFATUIT 1. .iiuiiiiiiiieiiiecie ettt ettt et e e tb e e tee e tbe e saeetbeessaeessseensaeensseessseensseenseeesseanseennes 45
Three Hills and Ilnik sections, Northern District, Alaska Peninsula Area, Westward Region, 2007 and
2009, teMPOTAL STFATUIN 1. .eiuiiiiiiiiiiieiiieiiteete et et ettt e et e e b e esae e tbeessaeesseessseesseesseesseessseesseenseesnsseanssennes 46
Eastside districts (Ugashik, Egegik, and Naknek-Kvichak districts), Bristol Bay Area, Central Region,
2007, temMPOTAL STTALA 1 =5 ..o.uiiiiiiiiiieiieecit ettt ettt e et e e e e taeessae e tae e seeessseeseeessseessseesseenseessseenseennes 47
Eastside districts (Ugashik, Egegik, and Naknek-Kvichak districts), Bristol Bay Area, Central Region,
2008, teMPOTAL SEFATA 1 =5 ....uiiiiiieiieiieie ettt et et et e st e s et e bt esseesbeeseeesaessaenseenseensesnnesnnesseeseenseensenns 48
Eastside districts (Ugashik, Egegik, and Naknek-Kvichak districts), Bristol Bay Area, Central Region,
2009, temMPOTAl SEFAtA 1 =5 .....iiiieeieiiee ettt ettt e ee st s st e st e bt esbeesbeesaessaessaenseenseensesnnesnnesseeseenseenseans 49
Nushagak District, Bristol Bay Area, Central Region, 2007, temporal strata 1—5. ......c.cccccoveninenenicenennenne. 50
Nushagak District, Bristol Bay Area, Central Region, 2008, temporal strata 1—5 ........cccocoovenirenenceienenne. 51
Nushagak District, Bristol Bay Area, Central Region, 2009, temporal strata =5 .........ccccceviriiiiineneenens 52
Togiak District, Bristol Bay Area, Central Region, 2007, temporal strata 1—5. ......ccccooceeviioiiinenienceee 53
Togiak District, Bristol Bay Area, Central Region, 2008, temporal strata 1—5 .........cccocevviiiiiienenieneeee 54
Togiak District, Bristol Bay Area, Central Region, 2009, temporal strata 1—5 .......ccccooeeviioiiiinenienceee 55
District 5 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2007, temporal strata
L3 ettt ettt a ettt et h e eh e eh e Rt ea s et ek ekt eheeh e eReentea e et e bt ekt eReeReeReeneen s e teeteabeeaeeneeneentennens 56

il



Table
32.

33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

LIST OF TABLES (Continued)

Page
District 5 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2009, temporal strata
Lottt ettt ettt ettt e e te e bt e beetaeeateetteete e bt beeabeetteets e te e be e beerbeeraeereeereeteenbeenbeesseereereens .57
District 4 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2007, temporal strata
Lo ettt ettt beebe et e etteate e beeab et b e eta e te et e eabeerbearaeeheete e bt eabeetbeetseteebeenbeereeereeares 58
District 4 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2008, temporal strata
SRR 59
District 4 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2009, temporal strata
TSR RSPRPR 60
District 1 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2007, temporal strata
SRR 61
District 1 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2008, temporal strata
Lo ettt ettt et e beetbe et e eteeahe e be it e et b e att e te et e eabeerbeeraeehe e bt ebeeabeeabeets e teebeenbeeraeereenees 62
District 1 Commercial, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2009, temporal strata 1-3..... 63
Toksook Bay Subsistence, Kuskokwim Area, Arctic-Yukon-Kuskokwim Region, 2007-2009, temporal
311011 4 PSS SURRPR 64
District 1 Commercial marine areas excluding Black River (summer), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2007, temporal strata 1=3. .......cccoooiiiiiiiiinieiieieeiee e 65
District 1 Commercial marine areas excluding Black River (summer), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2008, temporal Strata 2—3. ..........ccceerierieriieiieieeieseesie e see e eee e e 66
District 1 Commercial marine areas excluding Black River (summer), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2009, temporal strata 1=3. ........cccccerieriieriieiieieeieseee e 67
District 1 Commercial Black River only (summer), Yukon-Northern Area, Arctic-Yukon-Kuskokwim
Region, 2007, temporal Strata 1 —2.........coouiiiiiiiiieiieeee ettt ettt ettt ettt st st se et a et eae 68
Coastal District Subsistence (Hooper Bay summer), Yukon-Northern Area, Arctic-Yukon-Kuskokwim
Region, 20072009, temporal Strattim 1 .......cceeiieiiiiieiiiie ettt ettt st e e eae 69
District 1 Black River Subsistence (Scammon Bay summer), Yukon-Northern Area, Arctic-Yukon-
Kuskokwim Region, 2008 and 2009, temporal stratum 1. ..........coccoeiieiiiiiiiiiiiieiieeeeee e 70
District 1 Commercial marine areas excluding Black River (fall), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2007, temporal Strata 2—3 ..........cccerieriieriieiiieieeieseesieeie e seeseee e enee e e 71
District 1 Commercial marine areas excluding Black River (fall), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2008, temporal strata 1=3 .........ccccceerieriieriieiiieieeieseee e 72
District 1 Commercial marine areas excluding Black River (fall), Yukon-Northern Area, Arctic-
Yukon-Kuskokwim Region, 2009, temporal Strata =2 .........ccccceerieriieriieiiieieeiesiesieeie e seesee e seeenee e e 73
Subdistrict 6 (Unalakleet) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2007, temporal strata 1—2...........ccccoeiiiiiiiiiiieiiiieccee e 74
Subdistrict 6 (Unalakleet) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2008, temporal strata 1—3...........ccccoeiiiiiiniiniieee e 75
Subdistrict 6 (Unalakleet) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2009, temporal strata 1—3...........ccccooiiiiiiiiinieiiieeee e 76
Subdistrict 5 (Shaktoolik) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2007, temporal strata 1—2..........cccccveriieiiieieeienieniee e 77
Subdistrict 5 (Shaktoolik) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2008, temporal strata 1—3...........ccccoerieriieciinienierieeee e 78
Subdistrict 5 (Shaktoolik) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2009, temporal strata 1—3 ...........ccccoerieriieiiirienieniee e 79
Subdistrict 3 (Moses Point) Commercial, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2007 and 2008, temporal stratum 1. ..........ccccceiiiiiniiiiiieninieceee 80
Subdistrict 2 (Golovin) Commercial, Norton Sound District, Norton Sound-Port Clarence Area, Arctic-
Yukon-Kuskokwim Region, 2008, temporal Strattim ©.........cccoevuiiiiiiinieiiieieiesiesieeeee e 81
Port Clarence District Commercial, Norton Sound District, Norton Sound-Port Clarence Area, Arctic-
Yukon-Kuskokwim Region, 2007, temporal Stratuim L.........cccoeouiiiiiienieriieieeieeiesieeicee e e 82

v



Table
58.

59.
60.
61.

62.

LIST OF TABLES (Continued)

Page
Stebbins area subsistence, Norton Sound District, Norton Sound-Port Clarence Area, Arctic-Yukon-
Kuskokwim Region, 2007 and 2008, temporal stratum 1. ..........ccccoeiiiiiiiiiiiiiiieiiececee e 83
St. Michael area subsistence, Norton Sound District, Norton Sound-Port Clarence Area, Arctic-Yukon-
Kuskokwim Region, 2007 and 2008, temporal stratum 1. ..........oocoeiieiiiiiiiiiiieiieecee e 84
Subdistrict 3 (Moses Point) subsistence, Norton Sound District, Norton Sound-Port Clarence Area,
Arctic-Yukon-Kuskokwim Region, 2007, temporal stratum L...........cccocveriieiiieiiinienienieeeie e 85
Nome area subsistence, Norton Sound District, Norton Sound-Port Clarence Area, Arctic-Yukon-
Kuskokwim Region, 2007, temporal Stratum 1. .........cccoceiciiiiiiienieiieiceie ettt es 86
Kotzebue District Commercial, Kotzebue Area, Arctic-Yukon-Kuskokwim Region, 20072009,
LEMPOTAL SEEATUIN L. ..iiuiiiiiieiieiieiieie ettt et et e st e bt e st e e saesseessee st esseenseesseesaeseenseensesnsesanesseeseanseensenns 87



Figure

10.

11.

12.

13.

14.

15.

LIST OF FIGURES

Page
Map of collections in the WASSIP chum salmon baseline. ..........ccccvevveeiiieriieniienieerieesee e seee s 90
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Eastern District, Chignik Area, Westward Region (map) in
2007-2009 for the Western Alaska Salmon Stock Identification Program. ...........ccccceveeneiiiiiinencencenes 91
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Central District, Chignik Area, Westward Region (map) in 2007—
2009 for the Western Alaska Salmon Stock Identification Program. ............ccoccevienienieniicie e 92
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Western and Perryville districts, Chignik Area, Westward
Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program. ...........c.ccoc..c.. 93
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Southeastern District Mainland (SEDM) area, Southeastern
District, Alaska Peninsula Area, Westward Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........c.ccooiiiiiiiiiiiiiiiiet et 94
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Shumagin Islands Section (June; statistical areas all 282-XX),
Alaska Peninsula Area, Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock
IdentifiCation PIOGIAMIL .........c.eiiiriieiieii ettt et sttt e st et esteesbeesaeesaessaenseenseensesnsesnnesseenseanseensenns 95
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Ikatan area (June; statistical area 284-45 through 284-99), Alaska
Peninsula Area, Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock
IdentifiCation PIOGIAMIL .........cceiiiiieiieii ettt sttt e st e e esteeebeesaessaesseesseenseensesssessnesseenseenseensenns 96
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Unimak District (June), Alaska Peninsula Area, Westward
Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program. ...........c........... 97
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Shumagin Islands Section (post-June), Alaska Peninsula Area,
Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program.......98
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Dolgoi Island area (post-June; statistical areas all 283-XX, and
284-00 through 284-42), Alaska Peninsula Area, Westward Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ............ccccceevieveiiiierienieieeieeie e 99
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Ikatan area (statistical area 284-45 through 284-99), Alaska
Peninsula Area, Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock
IdentifiCation PTOGIAM. .......co.oiiiiiiiiiiieee ettt sttt et e e e bt et et eseeeeeenbeenbeas 100
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Bear River Section, Northern District, Alaska Peninsula Area,
Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program.....101
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Three Hills and Ilnik sections, Northern District, Alaska
Peninsula Area, Westward Region (map) in 2007-2009 for the Western Alaska Salmon Stock
IdentifiCation PIOGIAMIL .......cceevuiiiiieiieieeieeies ettt ettt et et e et e s aae b e e seensesnsesseesseeseenseensesnsenssenseensenn 102
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Eastside districts (Ugashik, Egegik, and Naknek-Kvichak
districts), Bristol Bay Area, Central Region (map) in 2007-2009 for the Western Alaska Salmon Stock
IdentifiCation PTOGIAM. .......cc.ciiiiiiiiiiiiee ettt ettt ettt st e e e bt et et eaeeebeenbeenaeas 103
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Nushagak District, Bristol Bay Area, Central Region (map) in
2007-2009 for the Western Alaska Salmon Stock Identification Program. ...........ccccooceviiniininienieneenen. 104

Vi



Table
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

LIST OF FIGURES (Continued)

Page
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Togiak District, Bristol Bay Area, Central Region (map) in
2007-2009 for the Western Alaska Salmon Stock Identification Program. ...........ccccoooevienieiinienieneenn. 105
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District 5 Commercial, Kuskokwim Area, Arctic-Yukon-
Kuskokwim Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program..106
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District 4 Commercial, Kuskokwim Area, Arctic-Yukon-
Kuskokwim Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program.. 107
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District I Commercial, Kuskokwim Area, Arctic-Yukon-
Kuskokwim Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program..108
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Toksook Bay Subsistence, Kuskokwim Area, Arctic-Yukon-
Kuskokwim Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program.. 109
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District 1 Commercial marine areas excluding Black River
(summer), Yukon-Northern Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ...........ccoccevcierienieniieiieeiesieseeie e 110
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District 1 Commercial Black River only (summer), Yukon-
Northern Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........cccuoiiiiiiiiiiiii ettt 111
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Coastal District Subsistence (Hooper Bay summer), Yukon-
Northern Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........cccuoiiiiiiiiiiiiii ettt 112
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District 1 Black River Subsistence (Scammon Bay summer),
Yukon-Northern Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIAML...........ccueiieriiiriiiieeie ettt ettt seeaesaeseaesseesseenseenseens 113
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from District I Commercial marine areas excluding Black River (fall),
Yukon-Northern Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........cccuoiiiiiiiiiiiiii ittt st 114
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Subdistrict 6 (Unalakleet) Commercial, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ..........oceeouiiiiiiiiiiniinic e 115
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Subdistrict 5 (Shaktoolik) Commercial, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Programi. ............ccecceveverieniesiieiiieiesieseeie e 116
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Subdistrict 3 (Moses Point) Commercial, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ..........cocoeoiiiiiiiiiiiiiiiic e 117

vii



Table
29.

30.

31.

32.

33.

34.

35.

LIST OF FIGURES (Continued)

Page
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Subdistrict 2 (Golovin) Commercial, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ..........ocoeiiiiiiiiiiiiiiiiec e 118
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Port Clarence District Commercial, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ...........ccceccevcierierieniieiieeieeieseeee e 119
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Stebbins area subsistence, Norton Sound District, Norton Sound-
Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........c.coiiiiiiiiiiiiiiie ettt 120
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from St. Michael area subsistence, Norton Sound District, Norton
Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western
Alaska Salmon Stock Identification Program. ..........cccooiiiiiiiiieiiiieeeeee e 121
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Subdistrict 3 (Moses Point) subsistence, Norton Sound District,
Norton Sound-Port Clarence Area, Arctic-Yukon-Kuskokwim Region, (map) in 2007-2009 for the
Western Alaska Salmon Stock Identification Program. ...........cceccevcierieriieniieiiieieeieseeie e 122
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Nome area subsistence, Norton Sound District, Norton Sound-
Port Clarence Area, Arctic-Yukon-Kuskokwim Region (map) in 2007-2009 for the Western Alaska
Salmon Stock Identification PrOGIam..........cccueiiiiiiiiiiiiii ettt st 123
Mean regional stock composition estimates and 90% credibility intervals by temporal stratum within
years for chum salmon sampled from Kotzebue District Commercial, Kotzebue Area, Arctic-Yukon-
Kuskokwim Region (map) in 2007-2009 for the Western Alaska Salmon Stock Identification Program.. 124

LIST OF APPENDICES

Appendix Page

Appendix A 1.-Summary of sample sizes by fishery area, district, year, temporal stratum, and period................... 126

viii



ABSTRACT

Uncertainty about the magnitude, frequency, location, and timing of stock-specific chum and sockeye salmon
harvest in Western Alaska fisheries was the impetus for the Western Alaska Salmon Stock Identification Program
(WASSIP). The program was designed to use genetic data for mixed stock analysis (MSA) of fisheries samples to
more clearly describe harvest patterns of chum and sockeye salmon stocks in Western Alaska fisheries. Stock
composition estimates for temporal strata across fisheries are required to estimate stock-specific harvest numbers
and rates. This report describes the methods used to estimate stock compositions for chum salmon, presents stock
composition estimates, and provides guidance on how to interpret biases documented in MSA baseline tests when
evaluating stock composition estimates of WASSIP catch samples. For WASSIP chum salmon analyses, 143,258
fish were sampled from harvests in 278 fishery strata distributed across time within fisheries from Chignik Area to
Kotzebue Sound between 2006 and 2009. Of these, 74,445 samples were selected for analysis from 207 fishery
strata between 2007 and 2009. We successfully genotyped 71,656 individual fish from 194 fishery strata for the
single nucleotide polymorphism markers designated for WASSIP analyses. Trends in chum salmon stock
composition estimates were observed across fisheries and within and among years. In general, fisheries to the north
of the Alaska Peninsula caught chum salmon of Coastal Western Alaska origin, while fisheries along the Alaska
Peninsula were composed of mixtures of stocks, with fisheries along the southern Alaska Peninsula having the
greatest diversity of stocks. These results provide the most comprehensive examination of the stock composition of
chum salmon in commercial and subsistence fisheries in Western Alaska.

Key words: Western Alaska Salmon Stock Identification Program, WASSIP, chum salmon, Oncorhynchus keta,
stock composition, mixed stock analysis, MSA, genetic stock identification, GSI

INTRODUCTION

Chum salmon Oncorhynchus keta are a vital subsistence resource for many communities in
Western Alaska, where the fish are used extensively for both human and dog food (Wolfe and
Spaeder 2009). Chum salmon are also an important commercial species in many areas of
Western Alaska. The combination of chum salmon life history, migratory pathways, and the
geography of Western Alaska creates the potential for harvesting populations originating from
river systems throughout the species range as they return to spawn in natal streams. While a
majority of chum salmon harvest in Western Alaska occurs in terminal and inriver fisheries
(Linderman and Bergstrom 2009; Menard et al. 2009; Bue et al. 2009), the harvest of nonlocal
fish does occur and can bias estimates of total run and stock productivity.

The Western Alaska Salmon Stock Identification Program (WASSIP) is a stakeholder driven
program to extensively sample commercial and subsistence fisheries across Western Alaska. It
was designed to use genetic data in mixed stock analysis (MSA) to estimate stock proportions,
stock-specific harvest numbers and harvest rates of component sockeye and chum salmon stocks
in these fishery mixtures. This report summarizes estimated proportions of chum salmon stocks
in WASSIP fisheries. Details of WASSIP structure, process, and objectives can be found in
Munro et al. (2012) and Habicht et al. (2012b).

MSA has been used effectively for many years to provide estimates of the stock composition of
Pacific salmon fishery harvests, and applications in chum salmon were some of the earliest
(Beacham et al. 1985). In Alaska, pioneering work was initiated on chum salmon within the
Yukon River (Wilmot et al. 1992), but the highly migratory nature of this species meant that
applications in marine waters would require a species-wide scope for baseline (Winans et al.
1998, Seeb et al. 2004, Wilmot et al. 1994). Allozymes were the only genetic markers available
for the initial studies and large datasets were compiled through collaborative efforts (Kondzela et
al. 2002; Seeb et al. 2004), but as the sophistication of genetic techniques increased, applications
quickly switched to DNA-based markers such as microsatellites (Beacham et al. 2009) and single



nucleotide polymorphisms (SNPs; Seeb et al. 2011) for increased sensitivity, faster throughput
and reduced costs. Population structure and its use in MSA has been well demonstrated in chum
salmon across the species range. Examples include Yukon River (Wilmot et al. 1992; Flannery
et al. 2010), Alaska Peninsula (Crane and Seeb 2000), Southeast Alaska (Kondzela et al. 1994),
British Columbia (Beacham et al. 2008a), Washington (Shaklee et al. 1990), Japan (Beacham et
al. 2008b), and in research and bycatch samples from the Bering Sea and North Pacific (Wilmot
et al. 1998; Winans et al. 1998).

The two foundational elements of MSA include: 1) representative sampling of fishery catches
(catch samples), and 2) the genetic characterization of all stocks that might contribute to the
fishery (genetic baseline). Catch samples of chum salmon from 278 fishery strata distributed
across time within fisheries from Chignik Area to Kotzebue Sound (Figure 1) were reported in
Eggers et al. (2011). A total of 143,258 samples were collected from 2006 to 2009; however,
only samples from 2007 to 2009 were analyzed due to funding limitations. For analysis, a total
of 74,445 samples were selected from 207 fishery strata over the 3-year period (Eggers et al.
2011).

The genetic baseline used to analyze WASSIP catch samples extends across the North Pacific
from Korea to Washington State (DeCovich et al. 2012). This baseline includes 32,817
individuals from 402 collections representing 310 populations. Individuals were assayed at 96
SNP markers that represented 91 loci. Genetic structure was adequate for MSA to provide
estimates to 9 regional reporting groups of interest for the purposes of WASSIP.

Here we report genetic analysis of selected catch samples and the estimated stock composition of
these catch samples using MSA, anchored by the genetic baseline described in Decovich et al.
(2012). Stock compositions are reported as percentages of the samples from the catch. Stock-
specific composition estimates are not combined across fishery strata (across fishing periods or
districts), because harvest numbers are necessary to provide weights when calculating summary
estimates. Extrapolation of these percentages to stock-specific numbers of harvested fish and to
stock-specific harvest rates is reported in Munro et al. (2012).

DEFINITIONS

To reduce confusion associated with the methods, results, and interpretation of this study, basic
definitions of commonly used genetic and salmon management terms are offered here.

Allele. Alternative form of a given gene or DNA sequence.

Credibility Interval. In Bayesian statistics, a credibility interval is a posterior probability
interval. Credibility intervals differ from confidence intervals in frequentist statistics in that they
are a direct statement of probability: 1i.e. a 90% credibility interval has a 90% chance of
containing the true answer.

District. Waters open to commercial salmon fishing. Commercial fishing districts, subdistricts
and sections in WASSIP commercial fishing areas are defined in statutes listed below under
‘Salmon administrative area.’

Escapement (or Spawning Abundance or Spawners). The annual estimated size of the spawning
salmon stock (5 AAC 39.222(%))).

F-statistics. Measures used to partition genetic diversity within and among populations in a
hierarchical fashion.



Genetic Marker. A known DNA sequence that can be identified by a simple assay.
Genotype. The set of alleles for one or more loci for an individual.

Harvest. The number of salmon taken of a run from a specific stock.

Harvest Rate. The fractional harvest from a stock taken in a fishery.

Locus (Loci, plural). A fixed position or region on a chromosome that may contain more than
one genetic marker.

Mixed Stock Analysis (MSA). Method using allele frequencies from populations and genotypes
from mixture samples to estimate stock compositions of mixtures.

Polymerase Chain Reaction (PCR). Method which amplifies a single or few copies of a locus
across several orders of magnitude, generating millions of copies of the DNA.

Posterior Probability Distribution. The distribution of an unknown quantity, treated as a random
variable, conditional on the evidence obtained from an experiment or survey.

Prior Probability Distribution. The distribution that expresses uncertainty and information of an
unknown quantity before taking into account data.

Reporting Group. A group of populations in a genetic baseline to which portions of a mixture
are allocated during mixed stock analyses; constructed based on a combination of stakeholder
needs and genetic distinction and approved by the WASSIP Technical Committee and Advisory
Panel. For the purposes of WASSIP chum salmon analyses, reporting groups were defined as: 1)
Asia, 2) Kotzebue Sound, 3) Coastal Western Alaska, 4) Upper Yukon River, 5) Northern
District, 6) Northwestern District, 7) South Peninsula, 8) Chignik/Kodiak, and 9) East of Kodiak.

Run. The total number of salmon in a stock surviving to adulthood and returning to the vicinity
of the natal stream in any calendar year, composed of both the harvest of adult salmon plus the
escapement; the annual run in any calendar year. The run is composed of several age classes of
mature fish from the stock, derived from the spawning of a number of previous brood years
(from 5 AAC 39.222(%)).

Salmon Administrative Area (Area). Geographic areas used to administer the registration of
commercial salmon fishing permits (from 20 AAC 05.230). Districts and subdistricts within
areas which are used to aid management are further defined by administrative code.

Salmon Stock. A locally interbreeding group of salmon that is distinguished by a distinct
combination of genetic, phenotypic, life history, and habitat characteristics or an aggregation of
two or more interbreeding groups, which occur in the same geographic area and is managed as a
unit (from 5 AAC 39.222(%)). For purposes of this study, a chum salmon stock is a composite of
populations that spawn within 1 of the 9 geographic regions defined as reporting groups above.

Single nucleotide polymorphism (SNP). DNA sequence variation occurring when a single
nucleotide (A, T, C, or G) differs among individuals or within an individual between paired
chromosomes.


http://en.wikipedia.org/wiki/Random_variable
http://en.wikipedia.org/wiki/Random_variable
http://en.wikipedia.org/wiki/Conditional_probability_distribution

METHODS
TISSUE SAMPLING

Axillary processes were collected from individual chum salmon sampled from subsistence and
commercial harvests in nearshore marine fisheries along the coast of western Alaska. Sampling
was conducted to be representative of the harvest in each fishery. Detailed methods for sampling
tissue from the harvest and selecting samples for genetic analysis are reported in Eggers et al.
(2011). For chum salmon, 278 fishery strata were sampled. These strata were distributed across
time within fisheries from the Chignik Area to the Kotzebue Area. A total of 143,258 samples
were collected from 2006 to 2009. Of these, 74,445 samples were selected for analysis from
2007 to 2009 collections. Samples collected from the 2006 chum salmon harvests were not
analyzed due to insufficient coverage of some fisheries and budget constraints.

LABORATORY ANALYSIS
Assaying genotypes

Some tissue samples were preserved in a solution of dimethyl sulfoxide (DMSO). Before DNA
was extracted from these tissues, the DMSO was washed away by rinsing with water. Individual
tissues were placed on a mesh screen and rinsed with high pressure water. The longer the sample
was preserved in DMSO, the longer it was rinsed. For tissue samples collected in 2007, the rinse
was 45 s. For tissue samples collected in 2008-2009, the rinse was 30 s.

DNA extraction and genotyping generally followed the methods in Seeb et al. (2009) and are
described in detail in in DeCovich et al. (2012). Briefly, we extracted genomic DNA from tissue
samples using a DNeasy” 96 Tissue Kit by QIAGEN®™ (Valencia, CA). A multiplexed
preamplification PCR of 96 SNP markers was used to increase the concentration of template
DNA. Reactions were conducted in 10 pL volumes consisting of 4 uLL of genomic DNA, 5 pL of
2X Multiplex PCR Master Mix (QIAGEN®) and 1 uL each (2 uM SNP unlabeled forward and
reverse primers). Thermal cycling was performed on a Dual 384-Well GeneAmp®™ PCR system
9700 (Applied Biosystems) at 95°C for 15 min followed by 20 cycles of 95°C for 15 s, 60°C for
4 min, and a final extension at 4°C. The preamplified DNA was then loaded into a Fluidigm®
96.96 Dynamic Array in a post-PCR laboratory at ADF&G. We screened 96 SNP markers using
Fluidigm® 96.96 Dynamic Arrays (http://www.fluidigm.com). The Dynamic Arrays were read
on a Fluidigm® EP1™ System or BioMark™ System after amplification and scored using
Fluidigm® SNP Genotyping Analysis software.

Assays failing to amplify with the Fluidigm system were reanalyzed on the Applied Biosystems
platform using the preamplified DNA. Each reaction on this platform was performed in 384-
well reaction plates in a 5 uL volume consisting of 5-40 ng/ul of template DNA, 1x TaqMan®
Universal PCR Master Mix (Applied Biosystems), and 1x TaqMan® SNP Genotyping Assay
(Applied Biosystems). Thermal cycling was performed on a Dual 384-Well GeneAmp” PCR
System 9700 (Applied Biosystems) as follows: an initial denaturation of 10 min at 95°C
followed by 50 cycles of 92°C for 1 s and annealing/extension temperature for 1 min. The plates
were scanned on an Applied Biosystems Prism 7900HT Sequence Detection System after
amplification and scored using Applied Biosystems’ Sequence Detection Software (SDS) version
2.2.


http://www.fluidigm.com/

Genotypes produced on both platforms were imported and archived in the Gene Conservation
Laboratory Oracle database, LOKI.

Laboratory quality control

We conducted a quality control analysis (QC) to identify laboratory errors and to measure the
background discrepancy rate of our genotyping process. The QC analyses were performed by
staff not involved in the original genotyping. The method employed for the catch samples was
the same as the New QC method outlined in the baseline report (DeCovich et al. 2012) in which
8% of project fish were re-extracted and genotyped for the all SNPs. Discrepancy rates were
calculated as the number of conflicting genotypes, divided by the total number of genotypes
compared. These rates describe the difference between original project data and QC data for all
SNPs and are capable of identifying extraction, assay plate, and genotyping errors. Assuming
that the discrepancies among analyses were due equally to errors during the original genotyping
and during quality control, error rates in the original genotyping can be estimated as half the rate
of discrepancies.

STATISTICAL ANALYSIS

Data retrieval and quality control

We retrieved genotypes from the database, LOKI, and imported them into R (R Development
Core Team 2010). All subsequent analyses were performed in R unless otherwise noted. In order
to provide the highest quality estimates of stock composition, it is necessary to only include
individual fish for which genotypes can be identified with certainty. To filter out potential
problems, 3 quality control measures were conducted once genotypes were retrieved from LOKI.
First, we removed individuals that were missing substantial genotypic data from further analyses.
We used what we refer to as the 8§0% rule which excludes individuals missing genotypes for
20% or more of markers, because these individuals likely have poor-quality DNA. The inclusion
of individuals with poor-quality DNA might introduce genotyping errors into the baseline and
reduce the accuracies of MSA.

Second, we identified individuals that appeared to be the wrong species. Individuals that
amplified well, but displayed signature patterns for other species in their scatter plot distributions
across selected loci were identified as nonchum salmon. We were able to determine that the fish
was not a chum salmon because we analyzed nonchum salmonid species of Atlantic and Pacific
salmon (sockeye, Chinook, pink, and coho salmon) on the 96 markers to identify these species-
specific signatures in scatter plot distributions. We only noted that the sample was not a chum
and did not report the species.

Third, we identified individuals with duplicate genotypes and removed them from further
analyses. Duplicate genotypes can occur as a result of sampling or extracting the same individual
twice, and were defined as pairs of individuals sharing the same genotype in 95% of markers
screened. The individual with the most missing data from each duplicate pair was removed from
further analyses.

The number of chum salmon initially selected for analysis (Eggers et al. 2011), the number
genotyped in the laboratory, the numbers excluded for the 3 statistical quality control analyses,
and the final number included in MSA were tabulated for each catch sample.



Estimating stock compositions

The stock compositions of WASSIP fishery harvests were estimated using a Bayesian approach
to genetic MSA, the Pella-Masuda Model (BAYES; Pella and Masuda, 2001). The Bayesian
method of MSA estimates the proportion of stocks caught within each fishery using 4 pieces of
information: 1) a baseline of allele frequencies for each population, 2) the grouping of
populations into the reporting groups desired for MSA, 3) prior information about the stock
proportions of the fishery, and 4) the genotypes of fish sampled from the fishery. The baseline
of allele frequencies for chum salmon populations and the reporting groups into which the
populations were combined are described in DeCovich et al. (2012).

Prior choice

It was demonstrated during the WASSIP analysis that the choice of prior information about the
stock proportions in a fishery, or the prior probability distribution (referred to hereafter as a
prior) is important to the outcome of the MSA (Jasper et al. 2012, Habicht et al. 2012d). There is
not a universally standard method for the selection of a prior in these types of analyses. We
predicted the prior effect to be greater with weakly structured baseline stocks, making prior
selection especially important for these stocks. Based on WASSIP Technical Committee (TC;
described in Munro et al. 2012) input, we developed a novel approach for defining priors based
upon 4 steps: 1) within each fishery, determine whether variation is lower within years across
time strata or across years within time strata using Fst (Weir and Cockerham 1984); 2) estimate
stock composition estimates for the combined strata groups with the smallest interstratum
variability using the program SPAM (Debevec et al. 2000), excluding the first stratum for each
set; 3) use these estimates for the priors in the first stratum for each set; and 4) use the posterior
from the first stratum as the prior for the next most-similar stratum (across time strata within
years or across years within time strata, based on Fst results) and continue using the posterior of
the previous stratum as the prior for the next stratum prior until all strata are analyzed. We
called this the sequential priors method (Jasper et al. 2012).

This method for defining priors was applicable when more than one stratum from a fishery was
available to develop a prior, but cannot be applied to unassociated strata. Unassociated strata are
those with no adjacent sampled strata within a fishery, either across time strata within years or
across years within time strata. As an example, a fishery that was sampled in only a single
temporal stratum in only one of the three years would represent an unassociated stratum. Where
these unassociated strata occurred, they were either excluded from further analyses or a prior was
determined on a case-by-case basis using expert opinion.

The prior information about stock proportions was incorporated in the form of a Dirichlet
probability distribution in which the sum of the prior Dirichlet parameters sum to K and can be
interpreted as adding K individuals to the fishery sample known as the prior count. While K can
be assigned any positive value, we assigned it the the commonly used value of 1 (Pella and
Masuda 2001).

BAYES protocol

We ran 5 independent Markov Chain Monte Carlo (MCMC) chains of 40,000 iterations with
different starting values and discarded the first 20,000 iterations to remove the influences of the
initial start values. We defined the starting values for the first chain such that the first 1/5 of the
baseline populations summed to 0.9 and the remaining populations summed to 0.1. Each chain



had a different combination of 1/5 of baseline populations summing to 0.9. We combined the
second halves of these chains to form the posterior distribution and tabulated mean estimates,
90% credibility intervals, the probability of an estimate being equal to zero, and standard
deviations from a total of 100,000 iterations. For each tabulated measure, summary statistics
were based upon the raw posterior, which was calculated out to 6 significant digits.

We also assessed the within- and among-chain convergence of these estimates using the Raftery-
Lewis and Gelman-Rubin diagnostics. These statistics compare variation of estimates within a
chain (Raftery and Lewis 1996) and the total variation among chains (Gelman and Rubin 1992),
respectively. If the Gelman-Rubin diagnostic for any stock group estimate was greater than 1.2
and the Raftery-Lewis diagnostic suggested that each chain had not converged to stable
estimates, we reanalyzed the mixture with 80,000-iteration chains following the same protocol.

Reporting quality control

As a final quality control measure, draft stock composition estimates for chum salmon captured
in WASSIP fishery strata were distributed to the Advisory Panel (AP; described in Munro et al.
2012), TC, and ADF&G staff for review. Reviewers were asked to provide feedback on fishery
strata that had stock composition estimates that were different than might be expected, which
might indicate an error in the process. These fishery strata were statistically re-analyzed to look
for analysis errors. This re-analysis involved rewriting R scripts as if the strata had never been
analyzed before, pulling genotypes out of the database, compiling new input files for BAYES
(using original priors and starting values; Pella and Masuda 2001), running the files through
BAYES, and comparing the estimates to the released estimates.

RESULTS
TISSUE SAMPLING

Detailed results from sampling the harvest of chum salmon in subsistence and commercial
fisheries from 2006 to 2009 are reported in Eggers et al. (2011). Deviations in analyses from this
sampling plan occurred and included: 1) increases in the number of samples selected for analysis
for some strata, and 2) exclusion from analysis of some strata that were in the original plan.

During the selection of samples for analysis, some adjustments were made to correct minor
errors in the sampling report (Eggers et al. 2011) and errors made when selecting fish for
analysis. Sampling report errors in the number of samples collected were corrected after counting
the number of tissues received. This often reduced the number of samples available for analysis.
Errors made when selecting fish initially resulted in selection of samples that were not in
proportion to the catch that the samples represented. In making these adjustments, additional
fish were analyzed. To provide estimates based on the largest number of samples, we included
all fish analyzed within each stratum, which resulted in more fish analyzed than originally
proposed in the sampling plan while remaining in proportion to the harvest. Deviations between
the number of samples selected in the sampling report and the final number analyzed, and
reasons for excluding some samples, are provided in Appendix Al.



Some strata originally proposed for analysis were excluded by the AP because there were
insufficient fish available in the sample. A minimum of 100 fish per sample was set as the
number needed to provide reliable estimates. We therefore excluded strata from 4 fisheries from
analysis:

1) Kuskokwim, District 5, stratum 3: included 2007 (n=337), but excluded 2009 (n=91) and
2008 (n=0);

2) Norton Sound, Subsistence, Subdistrict 5: excluded 2007 (n=20), 2008 (n=0), and 2009
(n=0);

3) Norton Sound, Subsistence, Nome area: included 2007 (n=176), but excluded 2008
(n=12) and 2009 (n=5); and

4) Port Clarence, Subsistence: included 2007 (n=365), but excluded 2008 (n=40) and 2009
(n=0).

LABORATORY ANALYSIS

Assaying Genotypes

After adjusting for excluded fishery strata, 74,277 individual fish representing harvest in 194
fishery strata were genotyped at the SNP markers designated for WASSIP analyses (Appendix
Al). This represents 170 fewer tissue samples and 13 fewer fishery strata than were originally
selected for analysis as reported in Eggers et al. (2011).

Laboratory Quality Control

Over 600,000 genotypes were compared during the QC analysis and the overall discrepancy rate
for catch samples was 0.64% and ranged from 0.00% to 1.78%. Assuming the errors are equally
likely to have occurred in the production and QC genotyping process, the error rate was 0.32% (3
in every 1,000 genotypes). Of this, the discrepancy rate involving alternate homozygotes was
0.02% (2 in every 10,000 genotypes) and the rate involving homozygotes and heterozygotes was
0.62% (6 in every 1,000 genotypes). This level of error was well below the standard set by the
laboratory as acceptable (1%).

STATISTICAL ANALYSIS

Data Retrieval and Quality Control

Of the 74,277 fish genotyped, 1,632 fish were excluded from analysis because they were missing
genotypes for more than 20% of the loci (an average of 8.4 fish per collection), 3 fish were
excluded because they were identified as the wrong species, and 378 fish were excluded because
they appeared to represent duplicate samples (1.9 putative duplicate fish per collection). A total
of 131 collections (68%) had no duplicate individuals. In the end, a total of 71,656 fish were
used to produce stock composition for harvests at 194 fishery strata (Appendix Al). Average
sample size of time-area strata was 369 fish with a minimum of 95 fish and a maximum of 639
fish.

Stock Compositions

A total of 970 individual BAYES analyses were run—>5 chains for each of 194 fishery strata. All
chains converged and the last 20,000 iterations of each of the 5 chains were combined to
estimate the stock compositions.



Prior choice

All priors used to estimate the stock compositions of chum salmon catches were defined
following the Fsr approach defined above with the exception of unassociated strata. For chum
salmon the AP was able to develop priors for all unassociated strata as follows:

1) Golovin, Subdistrict 2, Commercial: The only available stratum was 2008 (n=215).
Total harvest for this fishery was 710 fish from 2007 to 2009. AP-derived prior: Use the
results from the Moses Point commercial stock composition estimates for the same year
as the prior.

2) Moses Point, Subdistrict 3, Subsistence: The only available stratum was 2007 (n=128).
Total harvest for this fishery was 4,218 fish from 2007 to 2009. AP-derived prior: Use
the results from the Moses Point commercial stock composition estimates for the same
year as the prior.

3) Nome Area, Subsistence: Because collections with fewer than 100 fish were not
analyzed, only 2007 was available (n=176); 2008 (n=12) and 2009 (n=5) are too small.
Total harvest for this fishery was 4,064 fish from 2007 to 2009. AP-derived prior: 74.4%
Coastal Western Alaska, 18.6% Kotzebue, and 1% for each of the 7 remaining reporting
groups.

4) Port Clarence District, Subsistence: Because collections with fewer than 100 fish were
not analyzed, only 2007 was available (n=365); 2008 (n=20) was too small. Total
harvest for this fishery was 13,470 fish from 2007 to 2009. AP-derived prior: 46.5%
Coastal Western Alaska, 46.5% Kotzebue, and 1% for each of the 7 remaining reporting
groups.

Reporting quality control

Reanalysis of all 8 catch samples listed in Table 1 yielded results that were identical to the
original analyses.

STOCK COMPOSITION ESTIMATES BY FISHERY

Westward Region
Chignik Area

The Chignik Area fishery was sampled for chum salmon in 4 area strata: Eastern District, Central
District, and Western and Perryville districts combined as described in Eggers et al. (2011).
Each area stratum had one temporal stratum with samples spread throughout June and July as
possible. Commercial fishing continued through most of August; however, those harvests were
not sampled.

Eastern District

None of the sampling goals were met in the Eastern District; however, sufficient samples were
collected during 2007 and 2009 to estimate harvest composition. During 2007, the East of
Kodiak reporting group (43.8%) and the Coastal Western Alaska (CWAK) group (19.7%) were
the largest contributors to the harvest; however, Asia (11.1%), Chignik/Kodiak (13.8%) and
South Peninsula (10.0%) reporting groups also had notable contributions (Table 2; Figure 2).
There were fewer stocks present in 2009 with the Chignik/Kodiak reporting group contributing
83.5% of the catch and only the Asia (5.5%) reporting group contributing 5% or more.



Central District

All 3 sampling strata goals were met in the Central District during 2007 through 2009. Similar
to the Eastern District, the Central District had a wide variety of stocks in 2007 and fewer stocks
present above 5% in 2009 (Table 3; Figure 3). The Chignik/Kodiak reporting group was the
largest contributor in 2007 with 36.1% followed by East of Kodiak (24.6%), Asia (18.6%), and
South Peninsula (16.6%). In 2008, there were fewer stocks present above 5% with the
Chignik/Kodiak reporting group contributing 83.8% and the Asia group contributing 6.8% to the
harvest. In 2009, the Chignik/Kodiak reporting group composed 78.7% of the harvest followed
by Asia (11.4%) and East of Kodiak (5.3%).

Western and Perryville districts

All 3 sampling goals were met in the Western and Perryville districts. The Chignik/Kodiak
reporting group was consistently the largest contributor; however, other stocks present in large
percentages varied by year (Table 4; Figure 4). In 2007, the Chignik/Kodiak group composed
46.2% of the harvest, followed by East of Kodiak (25.3%) and Asia (21.5%). In 2008, the
Chignik/Kodiak group provided a larger contribution with 52.5%, followed by Asia (25.2%),
South Peninsula (11.0%), and CWAK (6.2%), while the East of Kodiak group was below 5%. In
2009, the Chignik/Kodiak group contributed 38.6% followed by CWAK (29.0%), Asia (19.1%),
South Peninsula (5.6%) and East of Kodiak (4.5%).

Southeastern District Mainland

There was one area stratum for the Southeastern District Mainland (SEDM) fishery and one
temporal stratum per year. Since the fishery was closed in 2007, only the 2008 and 2009 sample
goals were achieved. There were fewer stocks present in large percentages in SEDM compared
to other areas (Table 5; Figure 5). Only two reporting groups exceeded a 5% contribution in
either year. During 2007, the Chignik/Kodiak group contributed 54.6% of the harvest while the
South Peninsula group contributed 40.2%. Similarly, in 2009, Chignik/Kodiak group
contributed 58.8% of the harvest and the South Peninsula group contributed 34.3%.

South Alaska Peninsula June Fishery

The June fishery was sampled for chum in 3 area strata including Shumagin Islands Section,
Ikatan area, and Unimak District. Each area stratum included 5 temporal strata to represent 5
commercial fishery openings during June. Sample goals were achieved in 40 of the 45 strata and
sufficient samples were available for MSA in 43 strata.

Shumagin Islands Section

Sampling goals were achieved in 14 of the 15 sampling strata in the Shumagin Islands from 2007
to 2009; no fishing occurred during the first stratum in 2008. During most sample strata, the
majority of the estimated harvest composition was from Asia, CWAK, and East of Kodiak
groups (Tables 6-8; Figure 6). In 2007 the CWAK reporting group comprised the majority of
the harvest during most strata and increased in percentage during mid-June before decreasing
during late June, ranging from 25.5% to 67.4% throughout the month. The Asia group decreased
in contribution during the middle of June, ranging from 17.7% to 34.6%. The East of Kodiak
group had a similar pattern, ranging from 10.6% to 33.4%. The only other group to exceed a 5%
contribution was the Chignik/Kodiak group, 5.3% in the fourth stratum and 8.6% in the fifth
stratum. The Asia (25.7% to 43.3%) and CWAK (19.5% to 44.4%) groups continued to
dominate the harvests in 2008. The South Peninsula group contributed 0.5% to 11.9%, the
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Chignik/Kodiak group contributed 2.4% to 10.5%, and the East of Kodiak group contributed
6.6% to 13.8%. The 2009 harvest compositions were similar, with CWAK contributing from
49.6% to 67.6% and Asia ranging from 17.5% to 35.3%. East of Kodiak contributed 2.9% to
11.2%, Chignik/Kodiak group contributed 0.3% to 10.3%, South Peninsula group contributed
0% to 6.1%, and the Northwestern District contributed 0.9% to 7.3%.

Ikatan area

In the Ikatan area, 11 of the 15 sampling strata goals were achieved and 14 of the strata had
enough samples to estimate harvest compositions. Similar to the Shumagin Islands, the CWAK
and Asia reporting groups were the two dominant reporting groups in the Ikatan area (Tables 9—
11; Figure 7). In 2007, the CWAK group was the largest contributor, ranging from 49.7% to
75.8% while the Asia group ranged from 12.1% to 29.3%. The rest of the groups were variable
and contributed smaller percentages, with the East of Kodiak group contributing 4.6% to 11.8%,
the Chignik/Kodiak group contributing 0% to 5.3%, the Northwestern District group contributing
0% to 7.9%, and the Northern District group contributing 0% to 5.3%. The stock composition
estimates from 2008 followed a similar pattern, with CWAK ranging from 30.2% to 62.9% and
Asia ranging from 22.5% to 53.4%. Contributions from the 4 other groups were similar to 2007.
CWAK contributed a higher percent in 2009, ranging from 45.3% to 83.6% while the Asia group
contribution was slightly smaller with 8.7% to 24.5%. The Northern District, Northwestern
District, Chignik/Kodiak, and East of Kodiak groups all contributed smaller percentages that
ranged from 0% to 13.1%.

Unimak District

Sample goals were achieved in all strata for the Unimak District and sample sizes were sufficient
to estimate harvest compositions in all strata. As with the other two June fishery areas, the
CWAK reporting group was usually the most dominant group present, followed by the Asia
reporting group (Tables 12—-14; Figure 8). In 2007, the CWAK group contributed between
51.0% and 83.3% while the Asia reporting group ranged between 9.5% and 33.6%. Only the
Northwestern District (0.5% to 6.9%), Northern District (0% to 8.3%), and East of Kodiak
groups (2.6% to 8.5%) contributed more than 5% in at least one stratum. Results from 2008
were similar; the CWAK group ranged from 34.9% to 78.2%, the Asia group ranged from 15.6%
to 39.4%, and the Northern District, Northwestern District, Chignik/Kodiak, and East of Kodiak
groups made variable contributions across the 5 strata ranging from 0% to 9.6%. In 2009, the
CWAK group ranged between 41.3% and 87.3% and the Asia group ranged from 6.8% to 31.3%.
The Northern District, Northwestern District, Chignik/Kodiak, and East of Kodiak again had
variable contributions ranging from 0% to 14.0% across strata in 2009. The Kotzebue Sound
reporting group had one stratum in which the contribution to the harvest was 4.7%.

South Alaska Peninsula Post-June Fishery

Samples were collected in 3 area strata during the post-June fishery in the Shumagin Islands
Section, Dolgoi Islands area, and Ikatan area. In the Shumagin Islands, 3 temporal strata were
sampled while only one temporal stratum was sampled in the Dolgoi Island and Ikatan areas.

Shumagin Islands Section

Sample goals were achieved in 11 of the 12 sample strata in the Shumagin Island Section;
however, samples were sufficient for harvest composition estimates in all 12 strata. There were
several reporting groups present in varying percentages during the Shumagin Islands post-June
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fishery (Tables 15—-17; Figure 9). In 2007 the largest contributing group varied across strata with
the Asia reporting group ranging from 19.0% to 30.8% and the Chignik/Kodiak group ranging
from 21.2% to 29.7%. The South Peninsula group ranged from 10.9% to 25.9%, the East of
Kodiak group ranged from 7.3% to 18.0%, and the CWAK group ranged from 4.3% to 17.7%.
The Northwestern District group contributed between 3.7% and 5.7%. No other group
contributed more than 5%. Similar to 2007, the Asia group (21.8% to 39.9%) and the
Chignik/Kodiak group (16.0% to 41.4%) were the highest contributors in 2008. The South
Peninsula (13.4% to 19.3%) and the East of Kodiak group (10.4% to 22.2%) had similar
contributions to the harvest as in the previous year. The Northwestern District group contributed
a smaller amount with 2.3% to 7.8% of the harvest. The CWAK group (3.3% to 34.8%) and the
Asia group (9.1% to 25.3%) were the largest contributors in the first stratum of 2009 but
decreased in the second and third strata, while the South Peninsula (9.1% to 42.3%) and the
Chignik/Kodiak groups (5.7% to 35.0%) had stronger contributions in the second two strata.
The Northern District (1.9% to 9.3%), Northwestern District (4.4% to 7.2%), and the East of
Kodiak (3.2% to 5.2%) groups also contributed to the harvest.

Dolgoi Island area

All 3 sample strata goals were reached in the Dolgoi Island area. The largest contributor to
harvests in the Dolgoi Island area during the post-June fishery was the South Peninsula reporting
group (Table 18; Figure 10). In 2007, the South Peninsula group contributed 51.1% to the
harvest and the Chignik/Kodiak group contributed 32.3%. The East of Kodiak group comprised
10.0% of the harvest and was the only other group that contributed more than 5% to the harvest.
In 2008, the South Peninsula reporting group contributed 72.8% to the harvest, followed by Asia
(11.3%), Chignik/Kodiak (7.5%), and CWAK (4.9%). All other groups contributed 1.4% or less.
Similarly in 2009, the South Peninsula group represented 56.2% of the harvest, followed by the
Chignik/Kodiak group with 37.4%. No other groups contributed more than 5% of the harvest in
2009.

Ikatan area

While only 2 of the 3 sample goals were achieved from the Ikatan area during the post-June
fishery, all 3 had sufficient samples sizes for harvest composition estimates. The Ikatan area had
a wider distribution of contributing stocks than other areas in the post-June fishery (Table 19;
Figure 11). In 2007, the Northwestern District group was the largest contributor with 25.9% of
the harvest, followed by Northern District (18.3%), CWAK (17.7%), Asia (15.5%), and
Chignik/Kodiak (12.6%) reporting groups. The South Peninsula and East of Kodiak groups
contributed 4.9% and 4.5%, respectively. The South Peninsula group was the largest contributor
in 2008 with 35.0% of the harvest, followed by the Asia (30.2%), Northwestern District (11.6%),
and CWAK (9.7%) groups. All other groups contributed less than 5%. Similarly in 2009, the
South Peninsula reporting group was the largest contributor at 28.2%. The Northwestern District
contributed 21.3% followed by CWAK (18.2%), Northern District (16.2%), and Chignik/Kodiak
(8.8%). The Asia reporting group contributed 4.7% and was the only other contributor
above 2%.

North Alaska Peninsula

Samples were collected in two areas on the North Peninsula, in the Bear River Section and in the
Three Hills and Ilnik sections combined. Only 2 of the 6 sampling strata goals were achieved;
however, 4 strata had sufficient samples for MSA.
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Bear River Section

Due to a fishery closure during 2008, stock composition estimates were only available for strata
in 2007 and 2009. In 2007, the Northern District was the primary contributing stock group with
97.4% of the harvest; no other group contributed more than 2% (Table 20; Figure 12). The
Northern District group composed the majority of the harvest in 2009 (91.8%), followed by the
Northwestern District (7.2%).

Three Hills and Ilnik sections

A fishery closure also precluded any sampling in 2008 in the Three Hills and Ilnik sections;
stock composition estimates were available only for 2007 and 2009. Similar to the Bear River
Section, the Northern District reporting group was the largest contributor in both years (Table
21; Figure 13). In 2007, the Northern District group contributed 69.9% to the harvest while the
CWAK group contributed 22.1% to the harvest. In 2009, the Northern District group contributed
93.3%, while the CWAK group contributed 6.5% to the harvest.

Bristol Bay
Fastside districts

There were 5 temporal strata sampled in the combined Eastside district (Ugashik, Egegik, and
Naknek) fisheries from 2007 to 2009 with commercial harvests occurring from June through
August (Tables 22-24; Figure 14). Sample goals were met for all but one stratum during the 3
years of sampling. The CWAK reporting group was estimated to be the largest contributor to the
harvest during all 3 years (80.8% to 99.9%). The Northern District reporting group accounted
for the majority of the remaining composition, accounting for as high as 19.2% of the harvest.

Nushagak District

There were 5 temporal strata sampled in Nushagak District fisheries from 2007 to 2009 with
commercial harvests occurring from June through August (Tables 25-27; Figure 15). Sample
goals were met for all strata during the 3 years of sampling. In all strata, the majority of the
harvest was attributable to the CWAK reporting group (99.4% to 100%).

Togiak District

There were 5 temporal strata sampled in Togiak District fisheries from 2007 to 2009 with
commercial harvests occurring from June through August (Tables 28-30; Figure 16). Sample
goals were met for all but one stratum during the 3 years of sampling. In all strata, the majority
of the harvest is attributable to the CWAK reporting group (99.7% to 100%).

Arctic-Yukon-Kuskokwim Region
Kuskokwim
District 5 (Goodnews)

There were 3 temporal strata sampled in District 5 (Goodnews Bay) from 2007 to 2009 with
commercial harvests occurring from June through August (Tables 31-32; Figure 17). In District
5 samples obtained fell short of objectives in most strata for 2006 and 2007 and no sampling
occurred in 2008 for chum salmon, but sampling objectives were met in 2 of the 3 strata in 2009.
Throughout years and strata, all harvest is attributable to the CWAK reporting group (99.6% to
100%).
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District 4 (Quinhagak)

There were 3 temporal strata targeted in District 4 (Quinhagak) from 2007 to 2009 with
commercial harvests occurring from June through August (Tables 33—-35; Figure 18). In District
4 sample objectives were achieved in all years. Throughout years and strata, all harvest is
attributable to the CWAK reporting group (99.9% to 100%).

District 1 (Kuskokwim River)

Three temporal strata were targeted in District 1 (the lower Kuskokwim River below Bethel)
from 2007 to 2009 with commercial harvests occurring from June through August (Tables 36—
38; Figure 19). In District 1 sampling objectives were met in all but 2 strata where catch
occurred. There was no commercial fishery in District 1 for 2007, and samples were obtained
from test fisheries. Throughout years and strata, nearly all harvest is attributable to the CWAK
reporting group (99.8% to 100%).

Toksook Bay Subsistence

Sampling failed to meet sample size objectives in 3 of 4 years for Toksook Bay; however,
harvest composition estimates are available for 2007 to 2009 (Table 39; Figure 20). Catch levels
are not specifically known for the Bering Sea coastal communities in the Kuskokwim Area;
however they are believed to be a few hundred and are comparable in magnitude to the number
of samples taken. All harvest is attributable to the CWAK reporting group (99.5% to 100%) for
all years.

Yukon Summer Commercial Fishery
District 1 excluding Black River

Three temporal strata were targeted in June and July summer chum salmon commercial harvests
from 2007 to 2009 (Tables 40—42; Figure 21). Sampling objectives were achieved in most strata
with the exceptions of early 2008 and 2009 because of no harvest or limited commercial fishing
effort. Stock composition estimates were dominated by CWAK stocks (63.0% to 97.0%) across
years, but CWAK composition of the harvest consistently dropped from earlier to later strata.
The Upper Yukon reporting group showed the opposite trend: early strata contained 3.0% to
18.2% Upper Yukon and the third stratum each year contained 10.6% to 37.0%.

District 1 Black River only

Three temporal strata were targeted in June and July summer chum salmon commercial harvests
from 2007 to 2009 (Table 43; Figure 22). In the Black River area of District 1, fishing was
limited and partial sampling objectives were achieved in 2006 and 2007 with only 2 strata
meeting the sampling objectives. No samples from the Black River were taken in 2008 and 2009
because of low catch. For the strata sampled in 2007, CWAK reporting group was estimated to
contribute 93.1% to 99.4% to the harvest composition. The remainder of the harvest composition
consisted of Upper Yukon stocks.

Yukon Summer Subsistence Fishery
Hooper Bay

A single temporal collection was assembled each year from catch in Hooper Bay from 2007 to
2009 (Table 44; Figure 23) and sample sizes close to objectives were achieved each year. In all
years, harvest was estimated to consist of CWAK reporting group exclusively (99.9% to 100%).

14



Scammon Bay

A single temporal collection was assembled each year from catch in Scammon Bay from 2007 to
2009 (Table 45; Figure 24). Sample sizes objectives were achieved in 2008 and 2009, but no
samples were taken in 2007. The CWAK reporting group was estimated to contribute 93.7% to
96.3% to the harvest. The remainder (3.7% to 6.2%) of the harvest was attributed to Upper
Yukon reporting group.

Yukon Fall Commercial Fishery
District 1 excluding Black River

Three temporal strata encompassing July through early September were targeted each year in
District 1 fall chum salmon commercial harvests from 2007 to 2009 (Tables 46—48; Figure 25).
Harvest did not occur during the first stratum in 2007 and samples were not obtained from the
last stratum in 2009. Sample size objectives were achieved in 4 of the 8 strata fished during
these years. No samples from District 1 Black River only were taken during the fall commercial
fishing season, though little harvest existed during these years. The estimated contribution of
Upper Yukon reporting group dominated the harvest (51.7% to 94.9%), with a distinct temporal
pattern of lower prevalence in the earliest strata and increased presence in the second and third
strata. Kotzebue stocks, though generally small in the overall stock contribution, demonstrated a
similar increase from 0% in the first strata to 2.9% to 6.1% in the last strata. CWAK stocks
showed trends opposing those seen in the Upper Yukon reporting group: 38.3% to 48.1% in the
first strata and 0% to 0.2% in the last strata.

Norton Sound Commercial
Subdistrict 6 (Unalakleet)

Three temporal strata per were targeted in Subdistrict 6 (Unalakleet) during 2007 to 2009 with
commercial harvests occurring from July through early September (Tables 49-51; Figure 26).
Sample size objectives were obtained for 4 of 9 strata and samples were collected for only 2 of 3
strata in 2007. The vast majority (>95.5%) of harvest sampled were allocated in the estimates to
the CWAK reporting group. Remaining group contributions were small (<5%) and generally
allocated to the Kotzebue Sound reporting group.

Subdistrict 5 (Shaktoolik)

Three temporal strata per were targeted in Subdistrict 5 (Shaktoolik) from 2007 to 2009 with
commercial harvests occurring from July through early September (Tables 52—54; Figure 27).
Only 2 of 3 strata were sampled in 2007, and sample sizes only met objectives in 2 of 9 strata.
At least 84.6% of harvests were estimated to be from the CWAK reporting group, while 0.1% to
15.3% was allocated to the Kotzebue Sound reporting group. Presence of Kotzebue Sound stocks
in the harvest were highly variable among strata and no temporal pattern was present. The
estimated proportion of fish attributed to the Kotzebue reporting group was highest in the first
stratum in 2007 (15.3%), highest in the last stratum in 2008 (8.6%), and low throughout 2009
harvests (0.1% to 1.1%).

Subdistrict 3 (Moses Point)

A single stratum was targeted each year in Subdistrict 3 (Moses Point) from 2007 to 2009, with
commercial harvests occurring from July through early September (Table 55; Figure 28). No
samples were obtained in 2009 and sample size objectives were only achieved in 2007. The
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CWAK reporting group was estimated to dominate stock proportion (94.5% to 99.5%), with
Kotzebue Sound reporting group contributing 5.5% in 2007.

Subdistrict 2 (Golovin)

A single stratum was targeted each year in Subdistrict 2 (Golovin) from 2007 to 2009, with
commercial harvests occurring from July through August (Table 56; Figure 29). No samples
were obtained in 2007 or 2009 and sample size objectives were not achieved in 2008. All
harvest (99.9%) was estimated to be from the CWAK reporting group in 2008.

Port Clarence

A single stratum was targeted each year for Port Clarence commercial harvests from 2007 to
2009 (Table 57; Figure 30). Samples were not obtained in 2009 and sample sizes were low and
did not allow for stock contribution estimates in 2008. Sample size objectives, while usable,
were not met in 2007. The majority of Port Clarence harvest (93.1%) was estimated to be from
the CWAK reporting group in 2007, with the remainder allocating to Kotzebue Sound reporting
group (6.9%).

Norton Sound Subsistence
Stebbins area

A single stratum was targeted each year for Stebbins subsistence harvests from 2007 to 2009
(Table 58, Figure 31). No samples were obtained in 2009 and sample size objectives were
achieved only in 2007. In the estimates, essentially all harvest (98.9% to 99.7%) was allocated
to the CWAK reporting group in 2007 and 2008.

Saint Michael area

A single stratum each year was targeted for St. Michael subsistence harvests from 2007 to 2009
(Table 59; Figure 32). No samples were obtained in 2009 and sample size objectives were not
achieved in any year. In the estimates, essentially all harvest (99.6% to 99.8%) was allocated to
the CWAK reporting group in 2007 and 2008.

Subdistrict 3 (Moses Point)

A single stratum each year was targeted for Moses Point subsistence harvests from 2007 to 2009
(Table 60; Figure 33). No samples were obtained in 2008 or 2009 and sample size objectives
were not met in 2007, but sufficient samples were available to estimate stock composition for
this year. The composition of subsistence harvests were dominated by the CWAK reporting
group (99.9%).

Nome Area

A single stratum was targeted each year for Nome area subsistence harvests from 2007 to 2009
(Table 61; Figure 34). While samples were obtained in all years, sample sizes were low and did
not allow for stock contribution estimates in 2008 and 2009. Sample size objectives, while
usable, were not met in 2007. Essentially all harvest (99.1%) was estimated to be from the
CWAK reporting group in 2007.
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Kotzebue

A single collection was assembled each year from catch in the Kotzebue Sound District from
2007 to 2009 (Table 62; Figure 35). In the estimates, all harvest (99.4% to 99.9%) in the
Kotzebue Sound District apportioned to Kotzebue Sound reporting group.

DISCUSSION

Eggers et al. (2011) documented the unprecedented sampling effort that took place across
Western Alaska fisheries from 2006 to 2009 (Eggers et al. 2011). Of the 143,258 chum salmon
sampled from harvests in 278 fishery strata distributed across time within fisheries from Chignik
Area to Kotzebue Sound between 2006 and 2009, 74,445 samples were selected for analysis
from 207 fishery strata between 2007 and 2009. We successfully genotyped 71,656 individual
fish from 194 fishery strata for the 96 SNPs chosen specifically for WASSIP MSA (DeCovich et
al. 2012). A baseline composed of 32,817 individuals from 402 collections representing 310
populations, genotyped for the same SNPs, was built to make this MSA effort possible. We
compared genotypes of catch samples to allele frequencies of baseline populations to estimate
the contribution of each reporting group to the catch that each sample represents. Finally, the
application of harvest estimates to the stock composition estimates reported here allows for the
calculation of stock-specific harvests and harvest rates. In doing so, this work provides a crucial
link between the catch samples collected from area-strata described by Eggers et al. (2011) and
the stock-specific catches and harvest rates reported by Munro et al. (2012).

INTERPRETING RESULTS

Interpreting the results from this report and the harvest and harvest rates report (Munro et al.
2012) requires knowledge about the precision and accuracy of estimates provided. For stock
composition estimates, precision is affected by three main sources of uncertainty: 1) the size and
representative nature of the catch sample, 2) the representativeness of the genetic baseline, 3) the
ability of the statistical method to estimate stock composition accurately and precisely, which is
dependent on the underlying genetic distinctiveness of each stock (Koljonen et al. 2005).

Size and representativeness of the catch samples

We set a minimum sample size of 100 and a target sample size of 400 fish to represent temporal-
area strata. Under a worst-case scenario of 2 to 3 stocks contributing equally to the harvest, this
level of sampling should provide estimates that are within 8% (n=100) and 5% (n=400) of the
true proportion 90% of the time of the time, assuming no genetic error (Thompson 1987). Most
of the time, stock compositions are different from these worst-case conditions and greater
precision is possible given the target sample sizes.

To increase the representativeness of the catch sample, samples were generally taken over time
within a temporal stratum. This sampling design was used to provide better representation of
potential changes in stock composition through time but within strata. Specific catch sampling
details, including dates sampled, date-specific sample sizes and associated harvest numbers, can
be found in Eggers et al. (2011).

Representation of contributing populations

Baseline populations of chum salmon were sampled around the Pacific Rim from Korea to the
State of Washington. The final baseline included 32,817 individuals from 402 collections
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representing 310 populations. Individuals were assayed for 96 SNP markers that represented 91
loci. Average sample size representing each population was 106 individuals. This baseline
contains more than 196 additional populations and almost twice the number of markers as the
previously-published baseline (Seeb et al. 2011). Testing of the baseline demonstrated that the
baseline performed well for the defined reporting groups (Habicht et al 2012c,e). Complete
description of the baseline can be found in DeCovich et al. (2012).

Ability of the statistical method to estimate stock composition accurately and
precisely

The accuracy of a stock composition estimate is influenced by biases in allocation of
contributions to populations in the baseline. These biases are known to exist, but are not well
characterized because they are influenced by both the composition of the mixture (catch sample)
and the performance of the statistical model. The best characterized biases are those for mixtures
composed of fish from a single reporting group. These biases are caused by a tendency for the
model to allocate extra fish to reporting groups that are absent or are present in smaller
proportions and, at the same time, allocate away from stocks that are present in larger
proportions within the catch sample (Pella and Masuda 2001). Biases in estimation of stock
composition are characterized for each reporting group using proof tests as described in
DeCovich et al. (2012a). We do not provide bias corrections in our estimates.

For chum salmon, most of the designated reporting groups are highly identifiable and we expect
little bias associated with estimates for those groups. However, biases are most pronounced
among reporting groups that share genetic similarity. The misallocation that arises when fish are
drawn from populations that are genetically similar to those of adjacent reporting regions can
cause correct allocation in 100% proof tests to fall below 90%. This was observed in the original
proof test for Chignik/Kodiak, where the correct allocation was 83% and most misallocation was
to the South Peninsula reporting group. This is not surprising as the border separating the 2
reporting groups was drawn along management district lines and several populations are
geographically close and genetically similar to each other. When this test was repeated 10 times,
the average correct allocation was above the 90% benchmark set for determining whether a
reporting group could be considered identifiable (Habicht et al. 2012a).

Misallocations revealed in proof tests are important to remember when interpreting estimates
from actual fishery samples. For example, samples from the Chignik area could contain fish
from Chignik area populations that are genetically very similar to those from the South
Peninsula. This could result in biased estimates with some fish from actual Chignik populations
being assigned to the South Peninsula reporting group. This was observed in the proof test for
Chignik/Kodiak, where the largest misallocation was to the South Peninsula reporting group
(DeCovich et al. 2012).

The precision of stock composition estimates is driven by a combination of sample size and
genetic distinction among reporting groups. This measure is well characterized by the posterior
distribution of the estimate and is summarized in the results with the 90% credibility interval and
the standard deviation. A 90% credibility interval can be interpreted to mean that there is a 90%
chance that the true value lies somewhere within this interval, and should be used to guide the
interpretation of reported estimates.
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VARIABILITY AND MAKING INFERENCES WITHIN AND OQOUTSIDE OF
WASSIP YEARS

Like most other scientific studies, WASSIP analyses represent environmental and fishery
conditions during a specific period of time. Nonetheless, these studies are conducted so that
future scientific and policy activities may be better informed. We expect that WASSIP results
will be cited for many years to come as the most comprehensive data set available to examine
stock composition of sockeye and chum salmon in commercial and subsistence fisheries of
Western Alaska. However, while this 3-year data set provides some measure of interannual
variability in stock composition, some caution must be exercised when extrapolating the results
to years not analyzed because changes in relative abundance among reporting groups,
prosecution of fisheries, or migratory behavior due to ocean conditions might affect distribution
of stock-specific harvests among fisheries.

Results from this 3-year study period, reveal both very consistent stock composition patterns as
well as highly variable results. For example, in Eastside Bristol Bay districts CWAK reporting
group consistently dominated catch proportions among all years at 80.8% to 99.9%, with North
Peninsula stocks accounting for most of the remainder (Tables 22-24; Figures 14-16). On the
other hand, while Chignik/Kodiak reporting group consistently represented the largest
contribution to fishery samples in Central District of Chignik Area, in 2007 the group accounted
for 36.1% of the harvest while representing 83.8% in 2008. Other groups (East of Kodiak, Asia,
and South Peninsula) contributed between 16.6% and 24.6% to harvests in 2007 (Table 3; Figure
3) while comprising at most 6.8% in 2008. These comparisons highlight that even this extensive
data set over 3 years may provide limited insight into interannual stability of stock composition
within fisheries. Longer-term variation in salmon productivity and migratory behavior
(Thompson et al. 1992; Hodgson et al. 2006) resulting from decadal scale environmental change,
(e.g., Pacific Decadal Oscillation; Mantua et al. 1997) should be considered when extrapolating
results from years sampled in WASSIP.

CLOSING REMARKS

The Gene Conservation Laboratory typically conducts 5 large MSA projects annually and each
involves samples from approximately 10,000-20,000 fish to represent fishery harvest. Of these,
approximately 5,000—8,000 fish are analyzed to estimate stock compositions and stock-specific
harvests. The chum salmon portion of WASSIP is an order of magnitude larger, and provides
the most comprehensive examination of stock compositions across Western Alaska chum salmon
fisheries to date. The stock-specific harvest composition estimates reported here and the
subsequent estimates of stock-specific harvest (Munro et al. 2012) provide reliable stock-specific
information to fishery managers and regulatory decision makers, improves understanding of
stock productivity, and sheds light on the migratory pathways of chum salmon in nearshore
marine waters of Western Alaska.
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Table 1.—Catch strata identified, and reason why they were identified, for re-analysis as part of the reporting quality control measures. A

complete statistical re-analysis of these strata uncovered no errors.

Fishery Year Stratum Reason

Eastern District 2007  6/25-7/5 High proportion of East of Kodiak

Western and Perryville districts 2009 6/22-7/31 High proportion of CWAK

Unimak District June 2009  6/12-6/15 Low proportion of Asia compared with other years and strata

Shumagin Islands Section June 2008  6/22-6/25 Dip in Asia proportion mid-season

Ikatan area post-June 2008 7/16-7/31 High proportion of Asia later in season

Three Hills and Ilnik sections 2007  6/20-7/31 High proportion (6%) of East of Kodiak

Eastside Districts - Bristol Bay 2009  6/26-6/30 Low proportion Northern Dist. which seems to be higher earlier on average
District 5 Commercial 2008 7/18-8/31 East of Kodiak proportion of 0.2%
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Table 2.—Eastern District, Chignik Area, Westward Region, 2007 and 2009, temporal stratum 1.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility
interval, the probability that the estimate is equal to zero (P=0), and SD.

2007 2009
Stratum 1 (6/25-7/5; H=7,183; n=199) Stratum 1 (7/1-7/31; H=20,275; n=147)
90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 1.1 75 152 0.00 2.4 55 28 89 0.00 1.9
Kotzebue Sound 07 00 40 0.63 1.4 00 00 00 091 0.1
CWAK 19.7 146 249 0.00 3.1 20 03 47 0.00 1.4
Upper Yukon 00 00 0.1 088 0.1 01 00 0.6 0.86 0.4
Northern Dist. 0.1 00 06 083 0.4 02 00 1.5 0.71 0.6
Northwestern Dist. 08 00 3.0 029 1.1 00 00 00 090 0.3
South Peninsula 100 0.6 19.3 0.01 5.8 40 0.0 190 0.23 6.7
Chignik/Kodiak 13.8 48 244 0.00 6.1 83.5 68.1 912 0.00 7.2
East of Kodiak 43.8 37.6 50.0 0.00 3.8 46 2.1 7.9 0.00 1.8

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 3.—Central District, Chignik Area, Westward Region, 2007-2009, temporal stratum 1. Regional reporting group-specific stock
composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0), and SD.

2007 2008 2009
Stratum 1 (6/15-7/31; H=14,091; n=380) Stratum 1 (6/24-7/31; H=30,172; n=397) Stratum 1 (6/20-7/31; H=42,186; n=362)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 18.6 15.2 22.2 0.00 2.1 6.8 4.8 9.1 0.00 1.3 11.4 8.7 14.4 0.00 1.7
Kotzebue Sound 0.0 0.0 0.0 0.89 0.1 0.0 0.0 0.0 0.90 0.1 0.0 0.0 0.0 0.92 0.1
CWAK 4.1 2.3 6.2 0.00 1.2 2.3 1.1 3.8 0.00 0.8 33 1.8 5.2 0.00 1.0
Upper Yukon 0.0 0.0 0.0 0.91 0.1 0.0 0.0 0.0 0.91 0.1 0.0 0.0 0.0 0.92 0.0
Northern Dist. 0.0 0.0 0.0 093 0.1 0.0 0.0 0.0 0.89 0.2 0.0 0.0 0.1 0.88 0.1
Northwestern Dist. 0.0 0.0 0.0 092 0.1 0.0 0.0 0.0 0.90 0.1 0.0 0.0 0.1 0.87 0.3
South Peninsula 16.6 9.8 24.0 0.00 43 3.1 0.0 12.5 0.08 4.2 1.3 0.0 8.2 0.58 32
Chignik/Kodiak 36.1 28.3 43.7 0.00 4.7 83.8 73.8 89.7 0.00 438 78.7 71.1 83.3 0.00 4.0
East of Kodiak 24.6 20.8 28.7 0.00 24 3.9 1.4 6.8 0.00 1.7 5.3 33 7.7 0.00 1.3

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.



Table 4.—Western and Perryville districts, Chignik Area, Westward Region, 2007-2009, temporal stratum 1. Regional reporting group-
specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0),
and SD.
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2007 2008 2009
Stratum 1 (7/9-7/31; H=32,016; n=469) Stratum 1 (6/24-7/31; H=57,333; n=395) Stratum 1 (6/22-7/31; H=103,900; n=384)
90% CI 90% CI 90% CI

Reporting Group Mean 5%  95% P=0 SD Mean 5%  95% P=0 SD Mean 5% 95% P=0 SD
Asia 215 184 248 0.00 2.0 252 216 290 000 23 19.1 15.8 226 0.00 2.1
Kotzebue Sound 0.0 0.0 00 088 0.1 0.0 0.0 00 091 0.1 0.4 0.0 28 074 1.0
CWAK 23 1.1 3.8 000 0.8 6.2 3.8 87 000 15 29.0 247 333 000 26
Upper Yukon 0.8 0.3 1.6 000 04 0.0 0.0 00 092 0.0 0.1 0.0 06 081 03
Northern Dist. 0.3 0.0 1.6 057 0.6 0.4 0.0 25 075 09 0.9 0.0 27 032 1.0
Northwestern Dist. 0.2 0.0 1.0 051 04 1.6 0.4 31 001 09 1.8 0.6 34 001 09
South Peninsula 3.3 00 121 0.15 43 11.0 00 226 0.07 65 5.6 0.0 125 0.03 3.8
Chignik/Kodiak 462 365 53.0 0.00 5.1 525 404 639 000 7.0 386 307 458  0.00 4.6
East of Kodiak 253 217 291 000 23 3.2 1.1 62 000 1.6 4.5 2.6 70 000 14

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 5.—Southeastern District Mainland (SEDM) area, Southeastern District, Alaska
Peninsula Area, Westward Region, Commercial, 2008 and 2009, temporal stratum 1. Regional
reporting group-specific stock composition estimates (%) including mean, 90% credibility
interval, the probability that the estimate is equal to zero (P=0), and SD.

2008 2009
Stratum 1 (7/3-7/31; H=26,347; n=396) Stratum 1 (7/1-7/31; H=50,968; n=393)
90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5%  95% P=0 SD
Asia 1.8 0.8 32 0.00 0.7 1.5 0.5 28 0.00 0.7
Kotzebue Sound 0.0 0.0 0.0 0.92 0.0 0.0 0.0 0.0 09 0.1
CWAK 1.1 0.4 2.1 0.00 0.5 1.8 0.9 3.1 0.00 0.7
Upper Yukon 0.0 0.0 0.0 091 0.1 0.0 0.0 0.0 092 0.0
Northern Dist. 0.1 0.0 03 085 03 0.1 0.0 0.7 084 04
Northwestern
Dist. 0.1 0.0 0.2 087 03 1.0 0.0 24 010 0.8
South Peninsula 40.2 29.9 50.8 0.00 6.3 343 228 48,0 0.00 7.8
Chignik/Kodiak 54.6 43.9 65.1 0.00 6.5 588 450 705 0.00 7.8
East of Kodiak 22 0.9 43 0.00 1.1 2.6 1.4 40 000 0.8

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples
used in genetic analyses.
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Table 6.—Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Area, Westward Region, 2007, temporal strata 1-5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 1 (6/7-6/10; H=36,967; n=399) Stratum 2 (6/12—6/15; H=30,625; n=399) Stratum 3 (6/17-6/20; H=26,110; n=400)
90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 293 25.5 332 0.00 24 21.6 18.3 25.2 0.00 2.1 17.7 14.4 21.1 0.00 2.0
Kotzebue Sound 0.2 0.0 1.4 0.74 0.6 2.8 1.0 5.0 0.00 1.2 0.0 0.0 0.1 0.79 0.1
CWAK 34.7 30.6 38.9 0.00 2.5 47.5 43.0 52.0 0.00 2.7 67.4 63.2 71.5 0.00 2.5
Upper Yukon 0.9 0.0 2.1 0.12 0.7 0.8 0.0 1.9 0.09 0.6 1.3 0.0 2.8 0.09 0.9
Northern Dist. 0.1 0.0 1.1 0.82 0.5 0.0 0.0 0.0 0.91 0.1 0.0 0.0 0.0 0.91 0.1
Northwestern Dist. 0.8 0.0 1.8 0.10 0.6 0.0 0.0 0.0 0.91 0.1 0.0 0.0 0.0 0.92 0.0
South Peninsula 0.0 0.0 0.3 0.75 0.2 2.5 1.1 4.1 0.00 0.9 1.9 0.0 4.1 0.21 1.4
Chignik/Kodiak 0.5 0.0 2.1 0.35 0.7 0.6 0.1 1.7 0.00 0.6 1.1 0.0 4.0 0.00 1.4
East of Kodiak 33.4 29.6 374 0.00 2.4 24.1 20.6 27.8 0.00 2.2 10.6 8.1 13.3 0.00 1.6

Stratum 4 (6/22—6/25; H=26,341; n=411) Stratum 5 (6/27-6/29; H=24,162; n=397)

90% CI 90% CI
Reporting Group Mean 5%  95% P=0 SD Mean 5% 95% P=0 SD
Asia 271 234 309 0.00 2.3 346 306 38.8  0.00 25
Kotzebue Sound 0.0 0.0 0.0 0.89 0.2 0.7 0.0 33 062 12
CWAK 46.7 425 51.0 0.00 2.6 255 215 295 0.00 24
Upper Yukon 1.3 0.4 2.6 0.00 0.7 1.2 0.3 23 000 0.6
Northern Dist. 0.2 0.0 1.2 0.78 0.5 0.0 0.0 03 079 02
Northwestern Dist. 0.0 0.0 0.0 091 0.1 22 1.0 37 0.00 0.8
South Peninsula 2.2 0.8 4.7 0.00 1.2 43 0.3 112 003 34
Chignik/Kodiak 53 24 81 0.00 1.8 8.6 1.8 13.8  0.00 3.6
East of Kodiak 172 139 20.6  0.00 2.0 229 193 266 0.00 2.2

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples
used in genetic analyses.
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Table 7.—Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Areca, Westward Region, 2008, temporal strata 2-5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 2 (6/14-6/15; H=12,832; n=398) Stratum 3 (6/17-6/20; H=67,110; n=396) Stratum 4 (6/22-6/25; H=26,886; n=390)
90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 39.3 35.1 435 0.00 2.6 39.6 353 43.9 0.00 2.6 25.7 21.9 29.6 0.00 23
Kotzebue Sound 3.9 1.7 6.5 0.00 1.5 1.9 0.0 4.2 0.11 1.3 0.0 0.0 0.0 0.83 0.1
CWAK 44 .4 39.5 493 0.00 3.0 41.5 37.0 46.2 0.00 2.8 42.1 37.6 46.6 0.00 2.8
Upper Yukon 1.1 0.0 3.1 0.14 1.0 24 1.1 4.1 0.00 0.9 1.3 0.0 32 0.16 1.1
Northern Dist. 1.7 0.4 33 0.03 0.9 0.3 0.0 1.9 0.69 0.7 1.3 0.0 3.4 0.34 1.2
Northwestern Dist. 0.1 0.0 0.8 0.77 0.3 1.4 0.0 2.8 0.08 0.8 0.6 0.0 2.6 0.54 1.0
South Peninsula 0.5 0.0 1.9 0.14 0.7 1.8 0.6 3.4 0.00 0.9 9.8 6.3 13.5 0.00 2.3
Chignik/Kodiak 2.4 0.7 4.4 0.01 1.1 34 1.6 5.4 0.00 1.2 5.6 2.8 8.8 0.00 1.9
East of Kodiak 6.6 4.5 9.0 0.00 1.4 7.7 5.6 10.1 0.00 1.4 13.8 10.8 16.9 0.00 1.9

Stratum 5 (6/27-6/29; H=19,655; n=457)

90% CI
Reporting Group Mean 5% 95%  P=0 SD
Asia 433 394 473  0.00 24
Kotzebue Sound 0.0 0.0 0.0 091 0.1
CWAK 19.5 159 23.6  0.00 24
Upper Yukon 0.3 0.0 1.1 0.42 0.4
Northern Dist. 22 00 45 022 1.5
Northwestern Dist. 1.9 07 3.5  0.01 0.9
South Peninsula 119 8.1 16.1  0.00 2.5
Chignik/Kodiak 10.5 64 14.7  0.00 2.5
East of Kodiak 10.5 8.0 13.2  0.00 1.6

Note: Stock composition estimates may not sum to 100% due
to rounding errors.

Note: H is the number of chum salmon reported to have been
harvested and n is the final number of samples used in
genetic analyses.
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Table 8.—Shumagin Islands Section (June; statistical areas all 282-XX), Alaska Peninsula Area, Westward Region, 2009, temporal strata 1-5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 1 (6/7—6/10; H=23,623; n=400) Stratum 2 (6/12-6/15; H=156,305; n=392) Stratum 3 (6/17-6/20; H=144,212; n=397)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 27.9 243 31.7 0.00 23 31.7 27.8 35.7 0.00 2.4 353 313 39.4 0.00 2.5
Kotzebue Sound 0.0 0.0 0.0 090 0.1 0.3 0.0 1.9 0.68 0.7 0.1 0.0 0.4 0.86 0.3
CWAK 67.6 63.6 71.5 0.00 24 61.8 57.5 66.0 0.00 2.6 54.9 50.6 59.2 0.00 2.6
Upper Yukon 0.1 0.0 0.6 0.84 04 0.1 0.0 0.8 0.71 0.3 0.7 0.0 1.6 0.14 0.5
Northern Dist. 0.2 0.0 1.4 0.72 05 0.1 0.0 0.4 0.85 0.2 0.6 0.0 23 0.47 0.8
Northwestern Dist. 0.9 0.0 2.1 0.07 0.6 1.3 0.4 2.6 0.01 0.7 3.8 2.0 59 0.00 1.2
South Peninsula 0.0 0.0 0.3 0.70 0.2 0.0 0.0 0.1 0.89 0.2 0.9 0.0 2.9 0.37 1.0
Chignik/Kodiak 0.3 0.0 0.9 0.00 03 1.8 0.4 34 0.04 0.9 0.5 0.0 1.8 0.03 0.6
East of Kodiak 2.9 1.6 4.5 0.00 0.9 2.9 1.6 4.5 0.00 0.9 34 2.0 5.0 0.00 0.9

Stratum 4 (6/22—6/25; H=117,372; n=397) Stratum 5 (6/27-6/29; H=54,480; n=398)

90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 256 219 294 0.00 2.3 17.5 143 209 0.00 2.0

Kotzebue Sound 0.0 0.0 0.0 0.90 0.1 0.1 00 04 0.86 04

CWAK 53.6 493 57.8 0.00 2.6 49.6 453 539 0.00 2.6

Upper Yukon 0.0 0.0 0.0 0.90 0.1 0.0 0.0 0.0 091 0.1

Northern Dist. 0.1 0.0 1.0 0.85 0.5 0.4 00 26 0.72 1.0

Northwestern Dist. 7.3 4.5 104 0.00 1.8 4.9 27 73 0.00 14

South Peninsula 2.0 0.2 5.9 0.00 1.9 6.1 23 151 0.00 39

Chignik/Kodiak 3.5 00 65 0.07 1.8 10.3 0.0 153 0.04 38

East of Kodiak 7.9 5.6 10.5 0.00 1.5 11.2 8.0 146 0.00 2.0

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 9.—Ikatan area (June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region, 2007, temporal strata 1-5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 1 (6/7—6/10; H=12,903; n=398) Stratum 2 (6/12—6/15; H=13,215; n=394) Stratum 3 (6/17-6/20; H=10,608; n=390)
90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 13.9 11.0 17.1 0.00 1.9 13.1 10.3 16.1 0.00 1.8 29.3 25.5 333 0.00 24
Kotzebue Sound 0.0 0.0 0.1 0.88 0.2 0.1 0.0 0.1 0.88 0.3 0.1 0.0 0.2 0.87 04
CWAK 73.3 69.3 77.1 0.00 24 75.8 71.6 79.7 0.00 25 58.2 53.8 62.6 0.00 2.7
Upper Yukon 0.0 0.0 0.0 0.89 0.1 4.2 2.0 6.8 0.00 1.5 2.6 1.1 4.4 0.00 1.0
Northern Dist. 0.7 0.0 2.0 0.15 0.7 0.0 0.0 0.1 0.82 0.2 0.2 0.0 0.9 038 04
Northwestern Dist. 0.3 0.0 0.9 0.19 03 0.0 0.0 0.1 0.80 0.1 0.8 0.2 1.8 0.01 05
South Peninsula 0.0 0.0 0.0 092 0.0 1.8 0.0 3.5 005 1.0 0.3 0.0 1.1 0.17 04
Chignik/Kodiak 0.0 0.0 0.1 0.76 0.1 0.5 0.0 2.3 0.18 0.8 0.1 0.0 0.6 0.78 0.3
East of Kodiak 11.8 9.3 14.6 0.00 1.6 4.6 2.9 6.7 0.00 1.2 8.5 6.3 10.9 0.00 14
Stratum 4 (6/22—-6/25; H=4,827; n=388) Stratum 5 (6/27-6/29; H=2,253; n=392)
90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 12.1 9.3 152 0.00 1.8 19.4 16.0 23.0 0.00 2.1

Kotzebue Sound 0.0 0.0 0.0 090 0.1 2.4 0.0 53 0.17 1.7

CWAK 73.9  69.9 777 0.00 24 49.7  44.6 547  0.00 3.1

Upper Yukon 0.2 0.0 1.1 0.68 0.4 1.6 0.5 3.1 0.01 0.8

Northern Dist. 0.0 0.0 0.0 090 02 53 23 8.5 0.00 1.9

Northwestern Dist. 2.5 1.0 4.3 0.00 1.0 7.9 5.1 11.3 0.00 1.9

South Peninsula 1.2 0.2 34 003 1.0 1.5 0.4 30 001 08

Chignik/Kodiak 29 0.2 54 000 1.5 53 2.5 84 000 1.8

East of Kodiak 7.2 5.1 96 000 14 6.8 4.5 9.3 0.00 1.5

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 10.—Ikatan area (June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region, 2008, temporal strata 2—5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 2 (6/12—6/15; H=10,740; n=382)

Stratum 3 (6/17-6/20; H=10,379; n=396)

Stratum 4 (6/22—-6/25; H=10,574; n=199)

90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 32.2 28.1 36.4 0.00 2.5 22.5 18.9 26.3 0.00 2.2 53.4 47.5 593 0.00 3.6
Kotzebue Sound 0.0 0.0 0.0 0.90 03 0.3 0.0 1.7 0.62 0.6 0.1 0.0 0.3 0.87 0.6
CWAK 57.8 533 62.1 0.00 2.7 62.9 58.5 67.2 0.00 2.6 30.2 24.6 36.0 0.00 35
Upper Yukon 0.0 0.0 0.1 0.69 0.1 0.4 0.0 1.5 0.03 0.5 2.7 0.7 53 0.00 1.4
Northern Dist. 0.8 0.0 3.0 0.11 1.0 0.9 0.0 3.8 049 1.4 0.0 0.0 0.2 0.87 0.2
Northwestern Dist. 4.5 2.5 6.9 0.00 1.3 4.9 2.9 7.1 0.00 1.3 4.1 2.0 7.0 0.00 1.5
South Peninsula 0.3 0.0 2.2 0.70 0.8 1.0 0.0 3.1 036 1.1 0.0 0.0 0.0 0.90 0.1
Chignik/Kodiak 0.1 0.0 0.3 0.86 0.3 0.9 0.0 3.9 0.60 1.4 0.2 0.0 1.1 0.68 0.5
East of Kodiak 4.3 2.5 6.3 0.00 1.2 6.2 4.1 8.6 0.00 1.4 9.3 5.9 13.1 0.00 2.2
Stratum 5 (6/27-6/29; H=2,949; n=377)
90% CI

Reporting Group Mean 5% 95% P=0 SD

Asia 23.6 19.8 27.5 0.00 23

Kotzebue Sound 0.5 0.0 2.7 049 09

CWAK 42.7 37.5 47.8 0.00 3.1

Upper Yukon 0.4 0.0 1.2 0.10 04

Northern Dist. 13.0 9.0 17.4 0.00 2.6

Northwestern Dist. 11.5 8.0 15.2 0.00 22

South Peninsula 2.0 0.2 4.5 0.00 1.3

Chignik/Kodiak 1.2 0.0 43 0.25 1.5

East of Kodiak 5.2 33 7.4 0.00 1.2

Note: Stock composition estimates may not sum to 100% due to rounding

€ITOor1S.

Note: H is the number of chum salmon reported to have been harvested

and n is the final number of samples used in genetic analyses.
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Table 11.—Ikatan area (June, statistical areca 284-45 through 284-99), Alaska Peninsula Area, Westward Region, 2009, temporal strata 1-5.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

Stratum 1 (6/7-6/10; H=3,583; n=128) Stratum 2 (6/12—6/15; H=4,668; n=374) Stratum 3 (6/17—6/20; H=18,949; n=396)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 21.0 14.9 27.8 0.00 3.9 133 10.5 16.4 0.00 1.8 8.7 6.4 11.2 0.00 1.4
Kotzebue Sound 0.0 0.0 0.0 091 0.1 0.0 0.0 0.0 090 0.1 0.0 0.0 0.0 091 0.1
CWAK 66.1 58.5 73.3 0.00 4.5 82.0 78.6 85.3 0.00 2.0 83.6 79.5 87.2 0.00 23
Upper Yukon 0.0 0.0 0.0 091 0.1 0.0 0.0 0.0 090 0.1 0.3 0.0 0.8 0.02 03
Northern Dist. 9.4 4.8 15.0 0.00 3.1 0.1 0.0 0.3 0.87 03 1.2 0.0 4.2 0.05 1.4
Northwestern Dist. 0.1 0.0 0.1 0.88 0.3 2.6 1.3 4.2 0.00 0.9 3.0 1.6 4.7 0.00 0.9
South Peninsula 0.0 0.0 0.0 0.90 03 0.0 0.0 0.0 091 0.1 0.2 0.0 1.9 0.81 0.7
Chignik/Kodiak 0.1 0.0 0.1 0.88 0.5 1.0 0.0 22 0.10 0.7 1.9 0.0 3.5 0.08 1.0
East of Kodiak 33 0.9 6.6 0.00 1.8 0.9 0.2 2.0 0.00 0.6 1.1 0.4 23 0.00 0.6

Stratum 4 (6/22—-6/25; H=31,818; n=396) Stratum 5 (6/27-6/29; H=16,081; n=398)

90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 13.9 11.0 16.9 0.00 1.8 24.5 20.9 28.2 0.00 2.2

Kotzebue Sound 0.0 0.0 0.0 090 0.2 0.3 0.0 1.7 0.68 0.6

CWAK 77.5 73.7 81.1 0.00 2.2 453 40.7 499 0.00 2.8

Upper Yukon 0.2 0.0 1.2 0.73 0.6 0.2 0.0 14 075 05

Northern Dist. 0.0 0.0 0.0 091 0.1 7.3 3.7 109  0.00 22

Northwestern Dist. 43 2.6 6.2 0.00 1.1 13.1 9.6 16.8 0.00 2.2

South Peninsula 0.6 0.1 1.4 0.00 04 0.2 0.0 1.3 0.74 0.6

Chignik/Kodiak 0.0 0.0 0.0 090 0.1 1.7 0.0 4.8 030 1.7

East of Kodiak 3.6 2.1 54 0.00 1.0 7.6 5.1 10.3 0.00 1.6

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.



Table 12.—Unimak District (June), Alaska Peninsula Area, Westward Region, 2007, temporal strata 1-5. Regional reporting group-specific
stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0), and SD.

LE

Stratum 1 (6/7-6/10; H=15,003; n=397) Stratum 2 (6/12-6/15; H=38,380; n=398) Stratum 3 (6/17-6/20; H=40,875; n=394)
90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 9.5 7.0 12.3 0.00 1.6 13.5 10.6 16.5 0.00 1.8 11.6 8.9 14.5 0.00 1.7
Kotzebue Sound 0.0 0.0 0.0 0.89 0.1 0.4 0.0 22 0.68 0.8 0.1 0.0 0.3 0.69 0.2
CWAK 83.3 79.6 86.7 0.00 22 75.0 70.8 79.0 0.00 25 83.2 79.5 86.6 0.00 22
Upper Yukon 0.5 0.0 22 046 0.8 1.9 0.0 3.9 0.05 1.1 0.1 0.0 0.6 0.82 03
Northern Dist. 0.0 0.0 0.1 0.88 0.1 0.0 0.0 0.1 0.80 0.2 0.8 0.0 2.9 039 1.0
Northwestern Dist. 0.5 0.0 1.2 0.09 04 0.5 0.0 1.3 0.04 04 1.3 0.4 2.5 0.00 0.6
South Peninsula 0.4 0.0 1.1 0.07 04 0.0 0.0 0.0 0.89 0.1 0.1 0.0 0.9 076 0.3
Chignik/Kodiak 0.5 0.0 2.0 0.59 0.7 0.3 0.0 0.8 0.00 0.3 0.3 0.0 1.2 036 04
East of Kodiak 5.3 3.5 7.4 0.00 1.2 8.5 6.3 10.9 0.00 14 2.6 1.4 4.1 0.00 0.8
Stratum 4 (6/22-6/25; H=9,468; n=476) Stratum 5 (6/27-6/27; H=2,045; n=397)
90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 33.6 298 374  0.00 23 247  21.0 28,5  0.00 23

Kotzebue Sound 0.1 0.0 0.3 0.82 03 0.1 0.0 05 079 04

CWAK 51.0  46.7 553 0.00 2.6 52.7 479 574  0.00 29

Upper Yukon 43 2.2 6.6 000 13 1.4 0.0 34 006 1.1

Northern Dist. 0.2 0.0 1.3 0.59 05 8.3 5.1 11.8  0.00 2.0

Northwestern Dist. 2.8 1.5 44 0.00 09 6.9 4.1 100 0.00 1.8

South Peninsula 0.1 0.0 04 078 02 0.4 0.0 12 024 04

Chignik/Kodiak 1.1 0.1 24 004 07 0.1 0.0 03 081 02

East of Kodiak 6.9 5.0 90 000 1.2 5.7 3.8 7.7 000 1.2

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 13.—Unimak District (June), Alaska Peninsula Area, Westward Region, 2008, temporal stratum 1-5. Regional reporting group-specific
stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0), and SD.

Stratum 1 (6/7-6/10; H=24,272; n=385) Stratum 2 (6/12-6/15; H=59,010; n=385) Stratum 3 (6/17-6/20; H=70,795; n=393)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 15.6 12.5 19.0 0.00 2.0 16.4 13.1 19.9 0.00 2.1 24.1 20.3 27.9 0.00 23
Kotzebue Sound 0.1 0.0 0.2 0.87 03 0.1 0.0 0.3 0.84 0.2 2.2 0.6 4.3 0.01 1.2
CWAK 78.2 74.2 82.0 0.00 24 75.9 71.8 79.7 0.00 24 54.2 49.4 59.0 0.00 29
Upper Yukon 0.7 0.0 24 033 0.8 1.2 0.3 2.6 0.01 0.8 0.9 0.3 2.0 0.00 0.5
Northern Dist. 0.0 0.0 0.1 0.88 0.2 0.9 0.0 3.6 054 13 1.5 0.0 3.5 0.18 1.1
Northwestern Dist. 0.1 0.0 0.3 0.84 0.2 2.6 0.4 4.9 003 14 5.0 3.1 7.1 0.00 1.2
South Peninsula 0.6 0.0 23 0.58 0.9 0.0 0.0 0.0 090 0.1 1.5 0.0 5.6 046 2.1
Chignik/Kodiak 1.0 0.0 2.7 033 1.0 0.2 0.0 1.0 0.66 0.4 3.6 0.0 7.3 020 25
East of Kodiak 3.8 23 5.6 0.00 1.0 2.8 1.5 4.4 0.00 0.9 7.0 4.8 9.5 0.00 14

Stratum 4 (6/22—-6/25; H=63,535; n=393) Stratum 5 (6/27-6/29; H=27,725; n=382)

90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 246  20.8 28,5 0.00 23 394 351 438 0.00 2.6

Kotzebue Sound 0.1 0.0 1.0 073 04 2.0 0.0 48 022 1.6

CWAK 53,5 482 58,5 0.00 3.1 349 297 40.1 0.00 3.1

Upper Yukon 39 1.8 62 000 13 1.2 0.4 25  0.00 07

Northern Dist. 0.4 0.0 40 081 13 6.8 3.5 104  0.00 2.1

Northwestern Dist. 7.6 52 10.3 0.00 1.6 1.5 0.5 30 000 0.8

South Peninsula 0.2 0.0 09 048 04 2.1 0.1 57 004 1.7

Chignik/Kodiak 4.7 2.7 7.1 0.00 1.4 2.5 0.0 64 033 23

East of Kodiak 4.9 3.1 70 000 1.2 9.6 7.0 125 0.00 1.7

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 14.—Unimak District (June), Alaska Peninsula Area, Westward Region, 2009, temporal strata 1-3. Regional reporting group-specific
stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0), and SD.

Stratum 1 (6/7-6/10; H=9,918; n=397) Stratum 2 (6/12-6/15; H=28,788; n=397) Stratum 3 (6/17-6/20; H=41,324; n=396)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 26.1 22.4 30.0 0.00 23 6.8 4.6 9.3 0.00 14 9.6 7.2 12.3 0.00 1.6
Kotzebue Sound 0.0 0.0 0.0 090 0.1 0.1 0.0 0.2 0.88 0.5 4.7 22 7.6 0.00 1.7
CWAK 63.8 59.7 67.9 0.00 25 87.3 83.5 90.6 0.00 22 74.8 70.2 79.1 0.00 2.7
Upper Yukon 0.0 0.0 0.0 092 0.1 0.5 0.0 2.7 0.58 1.0 0.1 0.0 0.6 0.83 03
Northern Dist. 0.0 0.0 0.0 091 0.1 24 0.8 4.5 0.00 1.2 0.5 0.0 2.9 045 1.0
Northwestern Dist. 3.1 1.7 4.9 0.00 1.0 1.9 0.8 32 0.00 0.8 4.7 29 6.8 0.00 1.2
South Peninsula 34 0.0 5.6 005 14 0.0 0.0 0.0 091 0.1 0.0 0.0 0.1 0.85 03
Chignik/Kodiak 0.2 0.0 2.3 0.84 0.9 0.0 0.0 0.0 091 0.1 4.0 2.0 6.3 0.00 1.3
East of Kodiak 3.3 1.8 5.1 0.00 1.0 1.1 0.4 2.1 0.00 0.5 1.5 0.5 3.0 0.00 0.8

Stratum 4 (6/22-6/25; H=11,147; n=400) Stratum 5 (6/27-6/29; H=28,259; n=394)

90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD

Asia 21.2 17.8 247  0.00 2.1 31.3 273 354  0.00 24

Kotzebue Sound 0.1 0.0 0.3 0.87 0.5 0.1 0.0 04 079 03

CWAK 61.7 57.0 66.7 0.00 3.0 41.3 36.3 462 0.00 3.0

Upper Yukon 0.0 0.0 02 069 0.1 0.3 0.0 1.5 050 0.6

Northern Dist. 3.1 0.0 62 014 19 4.8 2.1 86 0.00 2.0

Northwestern Dist. 7.3 4.8 10.0 0.00 1.6 14.0 11.0 173 0.00 19

South Peninsula 0.5 0.0 33 072 1.2 1.6 0.6 30 000 0.8

Chignik/Kodiak 2.4 0.0 49 010 15 0.1 0.0 02 076 02

East of Kodiak 3.5 2.1 53 0.00 1.0 6.5 4.6 87 000 1.3

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used
in genetic analyses.
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Table 15.—Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2007, temporal strata 1-3. Regional reporting
group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0),

and SD.
Stratum 1 (7/6-7/12; H=27,921; n=398) Stratum 2 (7/15-7/21; H=50,764; n=382) Stratum 3 (7/23-7/31; H=57,805; n=397)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 19.0 15.7 22.6 0.00 2.1 30.5 26.6 345 0.00 2.4 30.8 27.0 34.8 0.00 2.4
Kotzebue Sound 0.7 0.0 3.0 0.55 1.1 0.0 0.0 0.0 0.90 0.1 0.3 0.0 1.4 0.53 0.5
CWAK 17.7 13.8 21.6 0.00 2.4 6.7 43 9.4 0.00 1.6 43 2.5 6.4 0.00 1.2
Upper Yukon 0.1 0.0 0.5 0.77 0.2 0.0 0.0 0.0 0.92 0.0 0.7 0.0 1.8 0.13 0.6
Northern Dist. 0.9 0.0 3.5 0.36 1.3 2.7 0.8 4.9 0.00 1.3 0.1 0.0 0.5 0.73 0.3
Northwestern Dist. 3.7 1.3 6.6 0.00 1.6 5.7 3.0 9.2 0.00 1.9 4.7 2.6 7.5 0.00 1.5
South Peninsula 10.9 5.4 17.7 0.00 3.7 259 17.0 35.0 0.00 5.5 20.1 13.2 27.3 0.00 43
Chignik/Kodiak 28.9 21.7 35.7 0.00 4.2 21.2 12.4 30.1 0.00 5.4 29.7 22.4 37.2 0.00 4.5
East of Kodiak 18.0 14.8 21.5 0.00 2.1 7.3 5.1 9.9 0.00 1.5 9.3 6.9 12.1 0.00 1.6

Note: Stock composition estimates may not sum to 100% due to rounding errors.

Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 16.—Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2008, temporal strata 1-3. Regional reporting
group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0),

and SD.
Stratum 1 (7/6-7/12; H=31,574; n=395) Stratum 2 (7/14-7/22; H=38,057; n=397) Stratum 3 (7/23-8/5; H=46,778; n=381)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 39.9 35.8 44.1 0.00 2.5 21.8 18.3 25.4 0.00 2.1 26.0 223 29.9 0.00 2.3
Kotzebue Sound 0.0 0.0 0.0 0.90 0.1 0.1 0.0 1.2 0.82 0.5 0.3 0.0 1.8 0.67 0.7
CWAK 9.2 6.7 11.9 0.00 1.6 3.2 1.6 5.0 0.00 1.0 1.8 0.0 3.5 0.04 1.0
Upper Yukon 0.0 0.0 0.1 0.87 0.1 0.2 0.0 0.7 0.35 0.2 0.0 0.0 0.0 0.91 0.1
Northern Dist. 1.4 0.3 2.9 0.00 0.8 1.5 0.4 3.2 0.00 0.9 0.1 0.0 0.5 0.70 0.3
Northwestern Dist. 6.3 3.6 9.3 0.00 1.7 2.3 0.9 4.1 0.00 1.0 7.8 4.5 11.2 0.00 2.0
South Peninsula 16.0 9.5 23.1 0.00 4.2 19.3 10.5 29.0 0.00 5.7 13.4 5.9 22.2 0.00 5.0
Chignik/Kodiak 16.0 9.0 23.0 0.00 43 41.4 314 50.9 0.00 6.0 28.4 19.8 36.7 0.00 52
East of Kodiak 11.3 8.5 14.2 0.00 1.7 104 7.4 13.6 0.00 1.9 22.2 18.4 26.2 0.00 2.4

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 17.—Shumagin Islands Section (post-June), Alaska Peninsula Area, Westward Region, 2009, temporal strata 1-3. Regional reporting
group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero (P=0),

and SD.
Stratum 1 (7/3-7/9; H=28,065; n=331) Stratum 2 (7/11-7/20; H=25,482; n=397) Stratum 3 (7/21-7/31; H=64,953; n=398)
90% CI 90% CI 90% CI

Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 253 21.4 29.5 0.00 25 13.5 10.7 16.6 0.00 1.8 9.1 6.8 11.7 0.00 1.5
Kotzebue Sound 3.4 1.4 5.8 0.00 1.4 0.0 0.0 0.2 0.71 0.2 0.0 0.0 0.0 0.92 0.0
CWAK 34.8 29.9 39.7 0.00 3.0 19.5 16.0 232 0.00 2.2 33 1.7 52 0.00 1.1
Upper Yukon 0.5 0.0 2.5 0.59 0.9 0.3 0.0 0.8 0.00 0.3 0.0 0.0 0.0 0.92 0.0
Northern Dist. 9.3 52 13.5 0.00 25 4.1 2.1 6.5 0.00 1.4 1.9 0.6 3.6 0.00 1.0
Northwestern Dist. 6.6 3.9 10.0 0.00 1.9 7.2 4.6 10.3 0.00 1.8 4.4 2.5 6.7 0.00 1.3
South Peninsula 9.1 39 14.8 0.00 34 26.9 17.8 355 0.00 5.4 423 31.2 534 0.00 6.7
Chignik/Kodiak 5.7 0.6 12.0 0.00 3.5 253 16.5 34.8 0.00 5.5 35.0 24.0 46.3 0.00 6.8
East of Kodiak 5.2 2.6 8.0 0.00 1.6 32 1.5 54 0.00 1.2 4.0 2.3 6.1 0.00 1.2

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 18.—Dolgoi Island area (post-June; statistical areas all 283-XX, and 284-00 through 284-42), Alaska Peninsula Area, Westward Region,
2007-2009, temporal stratum 1. Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the
probability that the estimate is equal to zero (P=0), and SD.

2007 2008 2009
Stratum 1 (7/6-7/31; H=39,090; n=443) Stratum 1 (7/6-7/31; H=36,557; n=422) Stratum 1 (7/6-7/31; H=23,771; n=352)

90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 3.8 2.4 5.5 0.00 1.0 11.3 8.8 14.1 0.00 1.6 2.1 0.8 3.7 0.00 0.9
Kotzebue Sound 0.0 0.0 0.0 092 0.0 0.0 0.0 0.0 092 0.0 0.1 0.0 0.3 086 0.2
CWAK 1.9 0.9 3.1 0.00 0.7 4.9 3.1 6.8 0.00 1.1 22 1.0 3.8 0.00 0.9
Upper Yukon 0.0 0.0 0.0 092 0.0 0.1 0.0 0.4 072 0.2 0.3 0.0 0.9 0.06 03
Northern Dist. 0.2 0.0 0.8 032 03 1.4 0.0 5.2 043 19 0.2 0.0 1.2 0.76 0.6
Northwestern Dist. 0.6 0.0 22 040 0.8 1.0 0.0 2.8 033 1.0 0.2 0.0 1.2 0.79 0.5
South Peninsula 51.1 40.3 62.8 0.00 6.8 72.7 62.6 80.2 0.00 53 56.2 432 69.0 0.00 79
Chignik/Kodiak 32.3 20.5 43.4 0.00 6.9 7.5 0.5 18.0 0.00 5.1 37.4 24.5 50.4 0.00 79
East of Kodiak 10.0 7.1 13.2 0.00 1.8 1.1 0.4 2.2 0.00 0.6 1.5 0.6 2.8 0.00 0.7

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 19.-Ikatan area (post-June; statistical area 284-45 through 284-99), Alaska Peninsula Area, Westward Region, 2007-2009, temporal
stratum 1. Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the
estimate is equal to zero (P=0), and SD.

2007 2008 2009
Stratum 1 (7/6-7/31; H=3,612; n=296) Stratum 1 (7/6-7/31; H=11,674; n=443) Stratum 1 (7/6-7/31; H=13,288; n=390)

90% CI 90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 15.5 11.9 19.4 0.00 23 30.2 26.6 34.0 0.00 23 4.7 3.0 6.6 0.00 1.1
Kotzebue Sound 0.2 0.0 1.6 0.67 0.6 23 1.0 4.0 0.00 0.9 1.4 0.0 3.1 0.07 1.0
CWAK 17.7 13.3 22.7 0.00 29 9.7 7.0 12.6 0.00 1.7 18.2 14.3 22.3 0.00 24
Upper Yukon 0.4 0.0 1.7 043 0.6 1.4 0.5 2.5 0.00 0.6 0.0 0.0 0.2 083 0.2
Northern Dist. 18.3 11.8 25.2 0.00 4.1 3.5 0.7 7.4 0.00 2.1 16.2 10.6 22.5 0.00 3.6
Northwestern Dist. 25.9 19.4 32.6 0.00 4.0 11.6 7.8 15.7 0.00 2.4 21.3 153 28.4 0.00 4.0
South Peninsula 4.9 0.7 10.5 0.00 3.0 35.0 28.0 413 0.00 4.1 28.2 12.8 40.4 0.00 8.9
Chignik/Kodiak 12.6 6.4 19.7 0.00 4.1 3.0 0.0 9.4 0.13 34 8.8 0.1 25.4 0.00 8.9
East of Kodiak 4.5 2.4 7.0 0.00 14 3.3 2.0 5.0 0.00 09 1.3 0.5 2.4 0.00 0.6

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 20.—Bear River Section, Northern District, Alaska Peninsula Area, Westward Region, 2007 and 2009, temporal stratum 1. Regional
reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is equal to zero
(P=0), and SD.

2007 2009
Stratum 1 (6/11-7/31; H=23,270; n=310) Stratum 1 (6/8-7/28; H=14,154; n=378)
90% CI 90% CI
Reporting Group Mean 5% 95% P=0 SD Mean 5% 95% P=0 SD
Asia 0.3 0.0 1.2 0.34 0.4 0.0 0.0 0.0 0.92 0.0
Kotzebue Sound 0.0 0.0 0.2 0.87 0.2 0.0 0.0 0.0 0.92 0.0
CWAK 0.3 0.0 1.2 0.36 0.4 0.1 0.0 0.0 0.89 0.5
Upper Yukon 0.0 0.0 0.0 0.92 0.0 0.0 0.0 0.0 0.92 0.0
Northern Dist. 97.4 93.7 99.9 0.00 2.0 91.8 87.3 95.7 0.00 2.6
Northwestern Dist. 2.0 0.0 5.5 0.09 1.8 7.2 3.6 11.4 0.00 2.4
South Peninsula 0.0 0.0 0.0 0.86 0.1 0.1 0.0 0.2 0.87 0.4
Chignik/Kodiak 0.1 0.0 0.2 0.84 0.3 0.2 0.0 1.2 0.73 0.5
East of Kodiak 0.0 0.0 0.0 0.86 0.1 0.6 0.1 1.5 0.00 0.5

Note: Stock composition estimates may not sum to 100% due to rounding errors.
Note: H is the number of chum salmon reported to have been harvested and n is the final number of samples used in genetic analyses.
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Table 21.—Three Hills and Ilnik sections, Northern District, Alaska Peninsula Area, Westward Region, 2007 and 2009, temporal stratum 1.
Regional reporting group-specific stock composition estimates (%) including mean, 90% credibility interval, the probability that the estimate is
equal to zero (P=0), and SD.

2007 2009
Stratum 1 (6/20-7/31; H=36,278; n=385) Stratum 1 (6/27-7/28; H=12,818; n=171)

90% CI 90% CI
Reporting Group Mean 5% 9