Fishery Data Series No. 11-23

Age Composition and Spawning Escapement of
Chinook Salmon in the Karluk and Ayakulik Rivers,
Alaska, 2008-2010.

by
Julia S. Schmidt
and

Tyler Polum

June 2011

Alaska Department of Fish and Game Divisions of Sport Fish and Commercial Fisheries




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.

Weights and measures (metric)

General

Mathematics, statistics

centimeter cm Alaska Administrative all standard mathematical
deciliter dL Code AAC signs, symbols and
gram g all commonly accepted abbreviations
hectare ha abbreviations e.g., Mr., Mrs., alternate hypothesis Ha
kilogram kg AM, PM, etc. base of natural logarithm e
kilometer km all commonly accepted catch per unit effort CPUE
liter L professional titles e.g., Dr,, Ph.D,, coefficient of variation Ccv
meter m R.N,, etc. common test statistics (F, t, X2 etc.)
milliliter mL at @ confidence interval CI
millimeter mm compass directions: correlation coefficient
east E (multiple) R
Weights and measures (English) north N correlation coefficient
cubic feet per second ft'/s south S (simple) r
foot ft west W covariance cov
gallon gal copyright © degree (angular ) °
inch in corporate suffixes: degrees of freedom df
mile mi Company Co. expected value E
nautical mile nmi Corporation Corp. greater than >
ounce oz Incorporated Inc. greater than or equal to >
pound b Limited Ltd. harvest per unit effort HPUE
quart qt District of Columbia D.C less than <
yard yd et alii (and others) etal. less than or equal to <
et cetera (and so forth) etc. logarithm (natural) In
Time and temperature exempli gratia logarithm (base 10) log
day d (for example) e.g. logarithm (specify base) log,, etc.
degrees Celsius °C Federal Information minute (angular) '
degrees Fahrenheit °F Code FIC not significant NS
degrees kelvin K id est (that is) ie. null hypothesis Ho
hour h latitude or longitude lat. or long. percent %
minute min monetary symbols probability P
second s (US.) $,¢ probability of a type I error
months (tables and (rejection of the null
Physics and chemistry figures): first three hypothesis when true) o
all atomic symbols letters Jan,....Dec probability of a type II error
alternating current AC registered trademark ® (acceptance of the null
ampere A trademark ™ hypothesis when false) B
calorie cal United States second (angular) "
direct current DC (adjective) US. standard deviation SD
hertz Hz United States of standard error SE
horsepower hp America (noun) USA variance
hydrogen ion activity pH us.C. United States population Var
(negative log of) Code sample var
parts per million ppm U.S. state use two-letter
parts per thousand ppt, abbreviations
%o (e.g., AK, WA)
volts \%
watts w



FISHERY DATA SERIES NO. 11-23

AGE COMPOSITION AND SPAWNING ESCAPEMENT
OF CHINOOK SALMON IN THE KARLUK AND AYAKULIK RIVERS,
ALASKA, 2008-2010.

by
Julia S. Schmidt and Tyler Polum,
Alaska Department of Fish and Game, Division of Sport Fish, Kodiak

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

June 2011

This investigation was partially financed by the Federal Aid in Sport Fish Restoration Act (16
U.S.C. 777-777K) under Project F-10-24-26; Job S-2-10.




ADF&G Fishery Data Series was established in 1987 for the publication of Division of Sport Fish technically
oriented results for a single project or group of closely related projects, and in 2004 became a joint divisional series
with the Division of Commercial Fisheries. Fishery Data Series reports are intended for fishery and other technical
professionals and are available through the Alaska State Library and on the Internet:
http://www.adfg.alaska.gov/sf/publications. This publication has undergone editorial and peer review.

Julia S. Schmidt,
Alaska Department of Fish and Game, Division of Sport Fish,
21 Mission Road, Kodiak, AK 99615-6399, USA

Tyler Polum,
Alaska Department of Fish and Game, Division of Sport Fish
21 Mission Road, Kodiak, AK 99615-6399, USA

This document should be cited as:
Schmidt, J.S., T Polum. 2011. Age composition and spawning escapement of Chinook salmon in the Karluk and
Ayakulik rivers, Alaska, 2008-2010. Alaska Department of Fish and Game, Fishery Data Series No. 11-

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 Road, Anchorage AK 99518 (907) 267-2375.



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

TABLE OF CONTENTS

LIST OF TABLES ... ettt ettt t et ea e st et et e e et e b e et e ebe2m s e e e s e seeeeebeebeeaeebeeseeabeebeebeseeeneeneeneens il
LIST OF FIGURES ...ttt ettt ettt et b e et e e bt se et et e besaeeteeaeeaeeseemteneesaeebeseeeneeneeneenes il
LIST OF APPENDICES ...ttt sttt ettt b e bbbt s ae bt e st e shesb e bt s bt eh e e bt e st e st et et et eneenteneenee il
ABSTRACT ...ttt b et b e bbbt e a e es e et e st sh e eh e e aeea e e st et et et et e bt sa b et et et et e b ebeebe bt eneeeae 1
INTRODUGCTION ...ttt ettt ettt ettt et et ettt at bt e st e st e st et et et e et e e bt ea b et et e besbe bt abesbeebeebeenbesaeebesbeebeebeeneenes 1
The KarTuK RIVET ....ouiiiiiiiii ettt s bbbt ettt et et st et et et e e et s bbb e 1
The AYAKUIK RIVET ...c.eiiiiie ittt ettt et b e se et et e beseeete e bt eaeebeemeeneeeaeebeseeeneeneeneenes 2
STUAY OB JECIIVES ...t euteeeietietieteettestteetestestteteetesatesseesseesseenseessesssesseesseensesnsesnssanseassenseenseasseassenseensaesneassensennsenseenseenes 3
IMETHODS ...ttt h et b e et b e bt bt e bt e aeea e e st ea bt e bt e bt e bt ea e es e eatea b et et e bt ententen b e b e st e benbesbeebesneenee 4
DAt COIIECTION ...ttt ettt ettt ettt ettt e et e s bt et b e sheeb e e b e b e e bt e bt e bt eaees e emten s et e bt e bt estente s ensenaenbenbenee 4
INEIVET RUN ..ottt ettt ettt e st e e e e bt et e emeeeaeesheeaseemseemeesmteenseeneeeseenseenseennenseans 4
Age and Sex Composition Of INTIVET RUN.........ccoiiiiiiiii ettt 4
SPOTE HATVESE ...eeeiieieiieeieeetteee ettt ettt e et e e et e ebeeesaeeesbeessbeeasseeasseeassaeansaeassaeenseessseenssaeensaeanseesnseeanseenssens 5
DIAtA ANALYSIS. .. .eetieiieieitieie et et eeteete s testeeteete s et e st e sate st e beentessae st e s e eate s bt eate st et e enteenteenae s tenseeente st enseenseentenneenseentenn 5
ADUNAANCE DY AZE QNG SEX...viivvieeiieiiiitieiiieiiete et ete et et esteesteetesttessbeesbeeseesseesseessasssessaesseesssesseenseassesssenseensessseensens 5
RESULTS .ottt ettt h et b et bbbt e bt e bt e bt e st e b e s bt eh e bt eh e eb e em e e st et et satentententen b et e benbeseeebesnsenee 6
KAITUK RIVET ...ttt ettt bbbt e a et et e et e s bt st et e b et e nae b e nbesbeebeebeeeee 6
2008 ..ttt ettt et ettt ea e et e te s et e ekt ehe Rt eh e Rt eRteeA e Rt eR e ekt eReeR e eR e eneeatens e eheenten e entententeteseabeeae et ennenes 6
2009 <.ttt ettt ettt et et e ekt ehe Rt bt eReeRbe ekt eRe oAt ekt eReeR e eR e e neenteas e eheeneen e ententen s et eneabeeaeeneennenes 7
2070 ettt ettt stttk bt eh e bt h e ek eeh bt eh e eh e b e eh e eh e e Rt ea b e ae e eb e e bt eh e eatenten b et e teebenbeentennenee 7
AFAKUIIK RIVET ..ottt ettt ettt et e a et e e a e es e e et emeesatesaeeneeeaeeeae e et anseeabeenteemsesneesneenseenees 8
2008 ..ttt ettt b h etttk eh e ekt h e h e ek e eh b e eh e ek e e heeh e eh e e Rt e Rt et e eh e e bt eb e eatenten b et e benbenaeeneennenee 8
2009 ..tttk bt bbbt bttt h e eh e eh bt bt eh e et e a s et eb e bt eh e eateatea bt et et et et et enee 8
2070 ettt etttk bt eh bbbt et h e eh e eh bt bt eh e et e a b e et e bt e bt bt eatea e ea b et et ettt et ennenee 8
DISCUSSION. ...ttt ettt et et b e a e st et et et e st e et s bt sheeb et e b e s bt e bt e bt eheee e e st ea b et e eb e ebeebteat et et enaentenbenee 9
KATTUK RIVET .t ettt ettt e e et e bt eae e et e e ateemeesseesaeeaseameesneeenteeneeeneanseenseennenneans 9
AFAKUIK RIVET ...ttt ettt et et e e s b e b e te e eaeesaeenteeneees e e st anteeneeen e emseemeeeneesneenseenees 9
Karluk SPort FISRING. ......coouieiieiee ettt ettt ettt et e e s et e et et e eae et e et e enteeneeenneeneesaeennee 10
AYaKUIK SPOTE FISHINE ...ttt sttt ettt a et e e e et ebe et e e st eaeen e e e ense s enseseeneeneenean 10
ACKNOWLEDGEMENTS ...ttt ettt sttt ettt ettt be bt e bt e bt eae e st e st eseemeensen st ebeenteneeneensanseaseaseaaesseensanean 11
REFERENCES CITED ...ttt ettt sttt sttt te st et e bt e ae e bt es e eseem e e ebeeaeebeeseeneeneeneensenseseeneeneeneenean 12
TABLES .. ettt ettt bbbt h et h e bbbt bt h e h e h et et et e bt e a e eaten e et et et e teabenaeebeentan 15
FIGURES ...ttt b bbbt e a e b et eb e bt eh e bt e st e st et et et e et eates b et en b e tenbenbeabesbeebeenten 25
APPENDIX A. COMMERCIAL HARVEST OF CHINOOK SALMON FROM THE WEST SIDE OF
KODIAK ISLAND BY STATISTICAL AREA, 2001-2010 .....ccoeitiiiiriiniinininienieniesienenie et 29
APPENDIX B. KARLUK AND AYAKULIK RIVERS CHINOOK SALMON WEIR COUNTS, 2001-2010........ 31
APPENDIX C. RESULTS OF CREEL SURVEYS AT KARLUK AND AYAKULIK RIVER WEIRS, 2008—
2070, 1ttt ettt ettt ettt ettt e teteeatententenseate A et e Rt Rt et e e s e se s eeR e Rt eReeseentententen st eReeseententensensensensensenseensentansn 39



Table

LIST OF TABLES
Page

Total commercial harvest of Chinook salmon from inner and outer Karluk-section statistical areas,
Karluk River inriver Chinook salmon run, estimated sport harvests and reported subsistence harvests,
200T=20T0. ettt ettt ettt et ee e ettt e e eteeeeteeeeaee e etaeeetaeeeteeeetaeebeeebeeeatreeetbeeateeebaeebeeeaeeeareseataeenteeeeraeenns 16

2. Total commercial harvest of Chinook salmon from inner and outer Ayakulik section statistical areas,
Ayakulik River inriver Chinook salmon run, estimated sport harvests and reported subsistence
harvests, 2001—2010. ........oooouiiieeeee oottt e e e e e e et e e e et e e e et e e e et e e e et e e eentaeeeenreeeeereeeenreeeeannns 17
3. Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk
River Chinook Salmomn, 2008.........ccouuuviiiiiiiieiiee ettt e e e e et e e e e e e e aaateeeeesesesnnaaaeeeessssnnranees 18
4.  Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk
River Chinook Salmon, 2000, .........ccuuiiiiuiii ettt e e e et e e e et e e e eeateeessaaeeesssnteeessnseesanaeeeas 19
5.  Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk
River Chinook SAImMON, 2000, ........coiuiiiiieiie ettt e et e et e e s et e e s eeaaeeeseaaeeesesnteeessaseesanaeeeas 20
6.  Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik
River Chinook Salmomn, 2008...........coouiiiiiiiiiieeiee ettt e e et e e e e e e eteeeeeaeeesenaaeeeeeenseesenseeesenaneeas 21
7.  Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik
River Chinook salmomn, 20009. ...........ccuiiioiiiiieeie e eeee e eeee e e e e e e e e e et e e eeeaaeeeeaneeeeeetreeeennneeeennneens 22
8. Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik
River Chinook Salmomn, 2010, ..........cooviiioiiii e eae e e et eeeaae e e eaneeeeeenaeeeeenreeeeenneeas 23
LIST OF FIGURES
Figure Page
1. Map of Karluk and Ayakulik rivers showing location of ADF&G WeIrS.....c..ccceruerererenereeicneneneeeeeeneee 26
2. Estimated Chinook salmon sport harvest and spawning escapement in relation to minimum biological
escapement goals, Karluk River, 2001—2010. .......c.cccuiiiiiiiieiecieee et 27
3. Estimated Chinook salmon sport harvest and spawning escapement in relation to minimum biological
escapement goals, Ayakulik River, 2001—2010. .......ccoeoiiiiiiieieieeieee et 28
LIST OF APPENDICES
Appendix Page
Al. Numbers of Chinook salmon harvested commercially from the west side of Kodiak Island by statistical
area, 1 June through 15 July, 20012010, .......c.ccieiiieieeieeiee ettt ettt e s e sseenaeennesnseens 30
B1. Daily cumulative weir counts of Karluk River Chinook salmon 25 May through August 1, 2001-2010.....32
B2.  Daily cumulative weir counts of Ayakulik River Chinook salmon 25 May through August 1, 2001—
20701 ettt e a bt h bbb s h bt h Rt b b st b e st h et bt bbbt bbb e ene 35
C1. Results of creel survey of anglers interviewed at Karluk River weir between 25 May and 15 July,
20082010 ...ttt sttt et h et h ettt h et h e bbbt be e 40
C2.  Results of creel survey of anglers interviewed at Ayakulik River weir between 25 May and 14 July,
20082010 ...ttt ettt ettt et e h et a et et h et n et ene e 41

il



ABSTRACT

In 1993, the Alaska Department of Fish and Game, Division of Sport Fish, initiated a project to monitor the status of
the Chinook salmon Oncorhynchus tshawytscha stocks of the Karluk and Ayakulik rivers in the Kodiak
Management Area. This report presents data collected during 2008, 2009, and 2010. The inriver runs of Chinook
salmon to the Karluk and Ayakulik rivers were censused as fish passed through weirs on the respective rivers. Age
and sex compositions of inriver runs were estimated by sampling Chinook salmon at each weir. Catch, harvest, and
total angler effort for Chinook salmon in the Karluk and Ayakulik rivers were estimated annually through the Alaska
Statewide Harvest Survey (SWHS); and partial creel census surveys were used to evaluate the upriver sport fisheries
in both drainages.

The inriver run to the Karluk River increased from a low in 2008 of 752 Chinook salmon, to a run of 2,917 in 2010.
There was no sport fish harvest of Chinook salmon, due to strict regulation of the fishery, and all salmon entering
the river were allowed to escape. Partial creel census data show that angler effort in a small catch and release
fishery in 2008 and 2009 was 371 and 244 angler days, respectively, while SWHS estimates show 96 (SE 52)
Chinook salmon were released in 2008, with no catch in 2009. SWHS estimates for 2010 are not yet available, but
in 2010 no sport fishing for Chinook salmon was allowed in the Karluk River by emergency order.

The inriver run to the Ayakulik River was 3,071 Chinook salmon in 2008, 2,615 in 2009, and 5,302 in 2010. SWHS
estimated no sport fishery harvest, so all fish entering the river are included in the escapement estimate. In 2008,
partial creel census data of sport fishery harvest, release, and effort included 12 Chinook salmon harvested, 300
released, and 499 days of angling effort. In 2009, partial creel census data included 0 Chinook salmon harvested, 43
released, and 240 days of angling effort, and in 2010 2 Chinook salmon harvested, 41 released, and 133 days of
angling effort. SWHS estimates for 2008 were 830 Chinook salmon released (SE 479), in 2009 an estimated 354
(SE 181), with 2010 numbers not yet available.

Key words:  Chinook salmon, Oncorhynchus tshawytscha, escapement, Karluk River, Ayakulik River, age, length,
sex composition, sport harvest, sport effort.

INTRODUCTION

The largest Chinook salmon Oncorhynchus tshawytscha populations in the Kodiak Management
Area (the Kodiak Island Archipelago, Alaska Peninsula waters west of Cape Douglas on the
Pacific side and Cape Menshikof on the Bering side, and the Aleutian Islands) occur in the
Karluk and Ayakulik rivers. Both populations support sport fisheries and are harvested
incidentally by commercial fisheries targeting sockeye salmon O. nerka. Subsistence fisheries
also harvest relatively small numbers (0-165) of Chinook salmon from each of these drainages.
In order to improve Chinook salmon management for the benefit of users, it is essential to
establish escapement goals that accurately reflect the production capacities of each stock. The
purpose of this study was to annually estimate the age, sex, and length compositions of Chinook
salmon runs, estimate total escapements, and document estimated or censused sport harvests and
total incidental commercial catch. These data will be used to construct brood tables and refine
escapement goals. Adjusting escapement goals to the most effective level will allow for
maximum production and harvest opportunity.

THE KARLUK RIVER

The Karluk River, located on the southwest end of Kodiak Island (Figure 1), contains one of only
two native populations of Chinook salmon found on the Kodiak Archipelago. From its source at
the outlet of Karluk Lake, the Karluk River flows 35.2 river kilometers (22 river miles) to its
terminus at Karluk Lagoon. Large portions of the uplands surrounding the Karluk River are
currently held in private ownership. Chinook salmon of Karluk River origin are harvested in
sport, commercial, and subsistence fisheries.



The primary commercial harvest of Karluk River Chinook salmon likely occurs in a mixed-stock
fishery along the west side of Kodiak Island (Appendix Al). Chinook salmon incidentally
harvested in this area include stocks from the Karluk and Ayakulik rivers, and also stocks of
unknown origin. This fishery opens annually by regulation as early as 1 June. Because more
than 90% of the escapement to the Karluk River typically occurs by 15 July, mature Karluk
River Chinook salmon are considered to be commercially exploited from around 1 June through
15 July. The Alaska Department of Fish and Game (ADF&G), Division of Commercial
Fisheries (CF) documents commercial harvests of Chinook salmon through fish ticket reports
received from fish processors.

Most of the subsistence harvest of Karluk River Chinook salmon is attributed to/taken by the
residents of the Karluk Village. Harvest in this fishery is currently documented through
subsistence permits issued by CF. From 2001 and 2009, reported Chinook salmon subsistence
harvests ranged from zero to 165 (Table 1).

Chinook salmon are harvested in the sport fishery throughout the Karluk River and in Karluk
Lagoon. Anglers typically gain access to the fishery by floatplane into Karluk Lake, an area in
mid-river known as the Portage, or Karluk Lagoon (Figure 1). Guided anglers also access the
Portage area by an overland trail from the community of Larsen Bay. Fly-in parties accessing
the fishery upstream often float the river to its terminus.

Sport effort, catch, and harvest of Karluk River Chinook salmon are estimated by the Statewide
Harvest Survey (SWHS) (Jennings et al. 2004, 2006a-b, 2007, 2009a-b, 2010a-b, in prep a-b).
Creel census/SWHS data indicate that estimated sport harvest of Chinook salmon remained
relatively stable in the mid 1990s, increased by more than 60% in 1999 and 2000, and stabilized
again in the early 2000s (Jennings et al. 2004, 2006a, 2007). During 2005 and 2007, the
estimated sport harvest of Chinook salmon was below the most recent 10-year average (2001—
2010) of 533 Chinook salmon (Jennings et al. 2006b, Jennings et al. 2009a-b; 2010a). From
2008 through 2010, the sport fishery was closed and harvest was zero fish (Table 1; Figure 2).

Sport effort, catch, and harvest information were also collected through creel surveys of the sport
fishery above the lagoon. Creel censuses were conducted for all anglers fishing the Karluk River
from 2002—-2004 and a partial census of only anglers who exited the fishery below the weir was
conducted from 2005-2010 (Schwarz et al. 2003, In prep; Tracy et al. 2010).

CF operates a weir on the Karluk River located approximately one-quarter mile upriver of Karluk
Lagoon. From 2001 through 2010, counts of Chinook salmon migrating through the weir have
ranged from 752 to 7,525 and averaged 4,206 fish (Table 1; Figure 2; Appendix B1). Weir counts
prior to 2001 (dating back to 1976) averaged approximately 10,000 fish (Schwarz et al. 2002).

The current (2008-2010) Karluk River Chinook salmon minimum biological escapement goal
(BEG) has been set at 3,600 fish based on an analysis of age composition and escapement data
available through 2007 (Honnold et al. 2007). The sport fishery is allowed to proceed without
inseason restrictions if interim total escapement (inriver count minus average estimated upriver
sport harvest) at or above the minimum goal is achieved. The current preseason management
approach assumes a Chinook salmon sport fishing mortality above the weir of less than 1,500 fish.

THE AYAKULIK RIVER

Ayakulik River, located about 25 miles south of the Karluk River (Figure 1), contains the only
other native (not enhanced) population of Chinook salmon on Kodiak Island. With the exception



of approximately one square mile surrounding the stream terminus, all uplands surrounding the
Ayakulik River are currently in public land ownership as part of the Kodiak National Wildlife
Refuge. Chinook salmon of Ayakulik River origin are harvested in the mixed-stock commercial
fishery along the west side of Kodiak Island (Table 2). Reported subsistence harvests from the
Ayakulik River since 2001 have been very low, averaging 14 fish annually.

Chinook salmon are also harvested in the sport fishery, which generally occurs between the
confluence of the Ayakulik and Red rivers and Ayakulik Lagoon. Anglers typically gain access
to the fishery via seaplane, either at the lagoon or upriver near the confluence of the Ayakulik
River and Bare Creek. Upriver anglers often travel by raft to exit the fishery from the lagoon.
One commercial sport-fishing lodge near the lagoon and a seasonal camp just below the Red
River confluence provide opportunity for guided anglers seeking this type of accommodation.
During some years, when aircraft cannot access the lagoon due to low water levels, nearly all
visitors exit the fishery from the upriver location. In other years, as many as 50 angler parties
have floated downriver from Bare Creek to exit at the lagoon. Estimated annual sport harvest of
Ayakulik River Chinook salmon have varied considerably since 2001, ranging from 0 and 568
fish annually (Table 2; Figure 3).

Annual Chinook salmon inriver runs are enumerated through a weir operated by CF just
upstream of the Ayakulik Lagoon. From 2001 through 2010, Chinook salmon escapements
averaged 9,783, with a peak escapement of 24,830 Chinook salmon that occurred in 2004 (Table
2). Another relatively large escapement, exceeding 17,000 fish, occurred in 2003 (Table 2;
Figure 3; Appendix B2).

The current (2008-2010) Ayakulik River Chinook salmon minimum BEG has been set at 4,800
fish based on an analysis of age composition and escapement data available through 2007
(Honnold et al. 2007). Additional assessment of the Chinook salmon stock, conducted in 1989
by the U.S. Fish and Wildlife Service (USFWS), estimated a maximum available spawning
habitat capable of accommodating approximately 10,400 adult fish (Handler and Chatto 1989).

Similar to management of the Karluk River, the sport fishery is allowed to proceed without
inseason restrictions if interim escapement levels projecting total escapement (inriver count
minus average estimated upriver sport harvest) at or above the minimum goal are achieved. The
current preseason management approach assumes an annual Chinook salmon sport fishing
mortality above the weir of less than 1,000 fish.

STUDY OBJECTIVES

The research objectives for the 2008—2010 study years were as follows:
1) Estimate escapement of Chinook salmon in the Karluk and Ayakulik rivers such that the
estimates are within 20% of the true values 95% of the time.

a. Count the number of Chinook salmon migrating upstream through the weirs on
the Karluk and Ayakulik rivers.

b. Estimate the total sport harvest of Chinook salmon above the weirs such that the
estimates are within 65% of the true values 80% of the time'.

' Creel censuses have occasionally been conducted for this purpose in the past. Statewide mail survey estimates of harvest have a sampling
error coefficient of variation (CV) of approximately 50%. Although the mail survey estimates are imprecise, the harvest is small enough that
the harvest uncertainty does not severely impact the precision of the escapement estimate.



2) Estimate total return, by brood year, such that the estimates are within 20% of the true
values 95% of the time.

a. Tally the commercial harvest of Chinook salmon in the statistical areas inner
Karluk, outer Karluk, inner Ayakulik, and outer Ayakulik,

b. Estimate the sport harvest of Chinook salmon below the Karluk weir’ such that
the estimate is within 65% of the true value 80% of the time.

c. Estimate the age composition of Chinook salmon at each weir by sampling fixed
proportions of the inriver run (2.0% sampled at the Karluk weir, 1.5% at the
Ayakulik weir).

3) Conduct interviews of anglers floating past the Karluk and Ayakulik weirs to document
sport harvest, effort, catch, residency, and guided versus unguided trips in season.

METHODS
DATA COLLECTION

Inriver Run

During the 2008-2010 seasons, all species of immigrating and outmigrating anadromous fish
passing through weirs on the Karluk and Ayakulik rivers were enumerated during the respective
dates of operation according to CF operational plans for each project. Nearly complete counts of
Chinook salmon were obtained each year for the Karluk and Ayakulik river stocks.

Age and Sex Composition of Inriver Run

The inriver runs of Chinook salmon to the Karluk and Ayakulik rivers were sampled from weir
traps at each location. The previous 5-year average inriver runs were 5,091 fish to the Karluk
River and 12,074 fish to the Ayakulik River (calculated from Tables 1 and 2). During this
reporting period, the number of Chinook salmon sampled was a fixed proportion of the number
of fish counted passing the weir since the last sampling event. For the Karluk and Ayakulik
rivers, the sampling proportion was set at 2.0% and 1.5%, respectively. These sampling rates
were expected to sample 100 and 180 Chinook salmon throughout the respective runs at each
location.

Sampling was scheduled on three days per week to coordinate with concurrent sampling by CF
of the sockeye salmon runs. On each sampling day, the sample-size goal was calculated based
on the aforementioned proportion of the number of Chinook salmon passing the weir since the
last sampling day. One exception to this rule was when more Chinook salmon were observed in
the trap box than were needed to satisfy the sampling goal. In this case, to avoid bias, all
Chinook salmon in the trap box were sampled.

Length from mid-eye-to-tail-fork was recorded to the nearest millimeter for each fish sampled.
Sex was determined on the basis of external characteristics. Whenever possible, four scales were
removed from the left side of the body, at a point on a diagonal line from the posterior insertion
of the dorsal fin to the anterior insertion of the anal fin, two rows above the lateral line

2 Sampling error CV for the mail survey estimates of harvest below the Karluk weir is approximately 50%. Sport harvest below the Ayakulik
weir is negligible.



(Welander 1940). Sample scales were placed on a gum card for subsequent analysis. Scales not
available from the preferred area were taken from the area bounded dorsally by the fourth row of
scales above the lateral line, ventrally by the lateral line, and between lines drawn vertically from
the posterior insertion of the dorsal fin and the anterior insertion of the anal fin. Scales not
available in the preferred area on the left side of the fish were collected from the preferred area
on the opposite side. Ages of sampled Chinook salmon were determined from scales using
criteria described in Mosher (1969).

Sport Harvest

Total sport fishing catch and harvest of Chinook salmon at the Karluk and Ayakulik rivers were
estimated by the Statewide Harvest Survey (SWHS) for 2008-2010. Estimates for the Karluk
River have been split above and below the weir since 2002.

In addition to SWHS estimates, during the study period, sport fishing effort was recorded from
verbal interviews of anglers fishing upstream of the Karluk River weir and the Ayakulik River
weir prior to July 16. On both rivers, only anglers exiting the fishery from the lagoon were
interviewed. Because no anglers who may have departed upriver of the weirs were interviewed,
the sport fishing effort recorded was considered a partial census. The following information was
recorded for each interview:

1. Number of days fished

2. Number of Chinook and sockeye salmon, steelhead Oncorhynchus mykiss, and Dolly
Varden Salvelinus malma harvested

3. Number of Chinook and sockeye salmon, steelhead, and Dolly Varden released
4. Residency:

a) non-Alaska resident

b) non-Kodiak Island Alaska resident

c¢) Kodiak Island resident

d) non-citizen

5. Guided or unguided

DATA ANALYSIS
Abundance by Age and Sex

The proportion of Chinook salmon in age/sex class j during temporal stratum i and its variance
were estimated as (Cochran 1977):
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where:

n; = the number of Chinook salmon in age/sex class j during stratum i,
n; = the total number of Chinook salmon sampled during stratum i, and
N. = theinriver run, total run, or escapement of Chinook salmon during stratum i.

The abundance of Chinook salmon by age/sex class j was estimated as:

N, =N,p,, 3)

with estimated variance (Goodman 1960):

var(N,) = N} var(p,) + p, var(N,) - var(p,) var(N,). (4)

For the Karluk and Ayakulik rivers, age/sex composition data were initially summarized by
week, then pooled across some pairs of adjacent weeks with small sample sizes (<10). The final
number of strata ranged from 3 to 6 per year. For the Karluk and Ayakulik rivers, estimates of
age/sex composition were stratified even when statistical tests did not show significant
differences among strata. Historically, there has been a consistent tendency for age composition
to shift toward younger fish late in the season, though the differences have not always been
statistically significant. In this context, stratification was clearly desirable.

The inriver runs were counted with zero variance (the entire population was counted) on the
Karluk and Ayakulik rivers. Escapement was estimated by subtracting sport harvest above the
weir from the inriver runs. On the Ayakulik River, almost all of the sport harvest occurs above
the weir, so the entire sport harvest was subtracted. For both Chinook runs, sport harvest was
estimated with variance by the SWHS. Total runs were calculated by summing commercial
harvests, inriver runs, and sport harvest below the weir. Commercial harvest was tallied from
fish ticket receipts and was considered to be known with zero variance.

RESULTS

KARLUK RIVER

2008
The Karluk weir was installed in 2008 on 23 May and operated through 22 September.

The inriver run of Chinook salmon through the weir was 752 fish (Table 1). Age was
determined for 21 of 27 Chinook salmon sampled at the weir. Estimates of abundance by age
were pooled because sample sizes were too small to stratify. Over 71% of the Chinook salmon
were age 1.4 (Table 3). The inriver run was 67% female.

Chinook retention was prohibited preseason in the sport fishery in 2008. Zero harvest was
documented by the SWHS (Jennings et al. 2010b) for the Karluk River above and below the
weir. However, the SWHS estimated 96 (SE = 52) fish were caught and released above the weir
(Table 1).



Angler interviews conducted at the weir during 2008 accounted for 371 angler-days of effort
during which 0 Chinook salmon were harvested and 31 were released. Of the 107 anglers
interviewed, 74% were nonresident and 16% were unguided (Appendix C1).

The 2008 Karluk River estimated escapement was 752 (SE = 0) Chinook salmon, of which 501
(SE = 68) were estimated as females and 251 (SE = 68) were males (Table 3).

2009
The Karluk weir was installed in 2009 on 20 May and operated through 29 September.

The inriver run of Chinook salmon through the weir was 1,306 fish (Table 1). Age was
determined for 33 of 45 Chinook salmon sampled. Estimates of abundance by age were pooled
because sample sizes were too small to justify stratification. Age-1.3 (30.3%) and age-1.4
(27.3%) fish were dominant followed by age-1.2 (18.2%) fish (Table 4). The inriver run was
36% female.

The Chinook salmon sport fishery was closed preseason in 2009. Zero harvest and release were
documented by the SWHS (Jennings et al. In prep-a) for the Karluk River above and below the
weir (Table 1).

Angler interviews conducted at the weir during 2009 accounted for 244 angler-days of effort
during which 0 Chinook salmon were harvested and 22 were released (Appendix C1). Of the 34
anglers interviewed, 82% were nonresident and 24% were unguided.

The estimated escapement in 2009 for the Karluk River was 1,306 (SE = 0) Chinook salmon, of
which an estimated 464 (SE = 217) were female and an estimated 842 (SE = 651) were male
(Table 4).

2010
The Karluk weir was installed in 2010 on 23 May and operated through 18 September.

The inriver run of Chinook salmon through the weir was 2,917 fish (Table 1). Age was
determined for 55 of 73 Chinook salmon sampled. Age composition did not change significantly
over time, thus stratification was not necessary (age 1.3 and age 1.4; x* = 3.02, df = 1, P =
0.082). Age-1.4 (38%) and age-1.3 (20%) Chinook salmon were dominant (Table 5). The
inriver run was 48% female.

The Chinook salmon sport fishery was closed preseason in 2010. The harvest estimate of
Chinook salmon from the Karluk River drainage was not yet available from the SWHS.
However the 2010 season was very similar to the previous year with respect to fishing effort, and
the resultant harvest is anticipated to be to that of 2009.

Because the Chinook sport fishery was closed, no angler interviews were conducted at the weir
in 2010. Three rafters on a single raft passed through the weir, but they did not fish during their
trip.

The 2010 Karluk River estimated escapement was 2,917 (SE = 0) Chinook salmon, of which an
estimated 1,399 (SE = 305) were female and an estimated 1,518 (SE = 608) were male (Table 5).



AYAKULIK RIVER

2008
The Ayakulik River weir was installed in 2008 on 25 May and operated through 7 September.

The inriver run of Chinook salmon through the weir was 3,071 fish (Table 2). Age was
determined for 43 of 54 Chinook salmon sampled at the weir. Estimates of abundance by age
were pooled because sample sizes were too small to stratify. Over 62% of the fish were age 1.4
or age 1.3 (Table 6). The inriver run was 67% female.

The SWHS estimated that anglers fishing the Ayakulik River in 2008 harvested 0 (SE = 0)
Chinook salmon and released 830 (SE = 479) (Jennings et al. 2007) (Table 2).

Angler interviews conducted at the weir during 2008 accounted for 499 angler-days of effort
during which 12 Chinook salmon were harvested and 300 were released (Appendix C2). Of the
82 anglers interviewed, 85% were nonresident and 15% were unguided.

The 2008 Ayakulik River estimated escapement was 3,071 (SE = 0) Chinook salmon, of which
an estimated 2,071 (SE = 652) were female and an estimated 1,000 (SE = 536) were male
(Table 6).

2009
The Ayakulik River weir was installed in 2009 on 20 May and operated until 13 September.

The inriver run of Chinook salmon through the weir was 2,615 fish (Table 2). Age was
determined for 36 of 45 Chinook salmon sampled. Estimates of abundance by age were pooled
because sample sizes were too small to stratify. Age-1.3 (30.6%), age-1.2 (27.8%), and age-1.4
(22.2%) Chinook salmon were dominant (Table 7). The inriver run was 58% female.

Chinook salmon retention was prohibited preseason in the sport fishery in 2009. Zero harvest
(SE = 0) was documented by the SWHS (Table 2; Jennings et al. /n prep-a) for the Ayakulik
River and the SWHS estimated 354 (SE = 181) fish were caught and released.

Angler interviews conducted at the weir during 2009 accounted for 240 angler-days of effort
during which 0 Chinook salmon were harvested and 43 were released. Of the 42 anglers
interviewed, 71% were nonresident and 100% were guided (Appendix C2). Due to changes in
lagoon water flow and the inability to safely land aircrafts, no anglers floated the lower section
of the river and downstream from the weir during this year.

The 2009 Ayakulik River estimated escapement was 2,615 (SE = 0) Chinook salmon, of which
an estimated 1,453 (SE = 186) were female and an estimated 1,162 (SE = 203) were male
(Table 7).

2010
The Ayakulik River weir was installed in 2010 on 21 May and operated until 14 August.

The inriver run of Chinook salmon through the weir was 5,302 fish (Table 2). Age was
determined for 62 of 80 Chinook salmon sampled at the weir. Age composition did not change
significantly over time, thus samples were pooled, (age 1.3 and age 1.4, y* = 0.11, df =1, P =
0.739). Age-1.2 (30.6%) and age-1.4 (29.0%) Chinook salmon were dominant followed by age-
1.3 (21.0%) fish (Table 8). The inriver run was 74% female.



The 2010 harvest estimate of Chinook salmon from the Ayakulik River drainage was not yet
available from the SWHS. The Chinook salmon sport fishery began the season as non-retention,
was closed to the harvest of Chinook salmon on 26 June, and was re-opened on 7 July. Even
with the changing status of the sport fishery, the 2010 season’s fishing effort was very similar to
2009, and the 2010 harvest is anticipated to be similar to that of the previous year.

Angler interviews conducted at the weir during 2010 accounted for 133 angler-days of effort
during which 2 Chinook salmon were harvested and 41 were released. Of the interviewed
anglers, all but two were nonresidents and 100% were guided (Appendix C2). Due to continued
changes in lagoon water flow and the inability to safely land aircraft, no anglers floated the lower
section of the river and downstream from the weir during this year.

The resulting estimate of escapement was 5,302 (SE = 0) Chinook salmon, of which an estimated
3,910 (SE = 884) were female and an estimated 1,392 (SE = 657) were male.

DISCUSSION
Karluk River

The 2008 inriver run of 752 Chinook salmon to the Karluk River was the lowest on record, with
the 2009 and 2010 inriver runs steadily increasing each year. The 2010 inriver run of 2,917
Chinook salmon to the Karluk River was the third lowest on record since 1976 (Nemeth et al.
2010), but the highest in the most recent four years (2007-2010).

The 2008 commercial harvest of 92 Chinook salmon from the Inner and Outer Karluk sections
was only 10% of the average annual harvest since 2001. During 2009 and 2010, there was no
commercial harvest. The absence of commercial fishery openings in the Karluk sections during
most of June and all of July, 2008, and the absence of openings from June through August during
2009 and 2010, as well as inseason commercial restrictions on retention of large Chinook salmon
(>28 in), likely contributed to the unusually low harvests.

In 2008, only one age class overwhelmingly dominated the Karluk River Chinook salmon run
(71% of sampled fish were age 1.4 [Table 3]). During 2009 and 2010, the age composition of
the Karluk River run was more typical; 76% of the Karluk River run consisted of fish aged 1.2,
1.3, or 1.4 (Tables 4 and 5). Consistently high escapements of Chinook salmon to the Karluk
River during previous years has constrained more precise analysis of stock productivity factors
until the weak runs occurred from 2001 to 2010. A continuation of data collection initiated in
1993 may provide the basis for a better understanding of the role these variables play across a
greater spectrum of adult runs.

Ayakulik River

During 2008, the Ayakulik River inriver run of Chinook salmon continued to decline to a total of
3,071 fish from a high of 24,830 fish in 2004. In 2009, the inriver run of 2,615 fish was the
lowest on record since 1981. The 2010 inriver run of 5,302 fish was the fourth lowest on record
since 1981, but the highest in the most recent three years (2008-2010).

The 2008 and 2009 commercial harvests of 5 Chinook salmon from the Ayakulik section was
>1% of the average annual harvest since 2001. The absence of commercial fishery openings in
the Ayakulik section during June and into August likely contributed to the unusually low harvest.



In 2010, a total of 65 fish were commercially harvested in the Ayakulik section; inseason
restrictions on retention of large Chinook salmon (>28 in) likely contributed to the low harvest.

In 2008, age-1.3 and age-1.4 fish (63% of the run) dominated the Ayakulik River run (Table 6).
During 2009 and 2010, approximately 81% of the Ayakulik River run was age-1.2, -1.3 and -1.4
fish (Tables 7 and 8). Since 2000, Ayakulik River Chinook salmon runs have been somewhat
less variable than those of the Karluk River. However, documented inriver runs dating back 40
years suggest that the Chinook salmon population has likely also experienced relatively high
levels of productivity during most years when stock assessment data has been available. The
most recent five escapements may reflect the onset of a trend of decreasing productivity similar
to that observed in the late 1970s.

Karluk Sport Fishing

Estimated harvests recorded by SWHS for the Karluk River since 2001 have averaged 592
Chinook salmon, but have fluctuated significantly among years, ranging as high as
approximately 1,300 to as low as 0 fish. Restrictions on public access to the Karluk River
implemented in 2003 combined with sport fishing restrictions are likely important factors
affecting the recent diminishing angler interest in the Chinook salmon fishery.

Interview data of anglers exiting the fishery below the weir between 2008 and 2010 corroborated
SWHS estimates of decreasing effort, Chinook salmon harvest, and catch each year. In 2008,
107 anglers were interviewed at the weir and in 2010, no anglers passed the weir. As has been
the case in recent history, during 2008 and 2009, most of the fishing effort was made by guided
anglers.

Due to low forecasts and runs, the Karluk Chinook salmon sport fishery has experienced
restrictions during the study years presented in this report. In 2008, the sport fishery began the
season as non-retention with no bait and in mid-June was completely closed. In 2009 and 2010,
the Karluk River Chinook salmon sport fishery was closed preseason. In 2010, a preseason sport
fishery closure was put into effect for the entire Karluk River drainage.

Current levels of sport fishing activity at the Karluk River probably have minimal effects on the
magnitude of runs generated by a specific brood year. However, increased harvest and effort at
the Karluk River could increase the impact of the sport fishery on escapement goals, particularly
in conjunction with below-average inriver runs such as those from 2001 to 2010. Little evidence
is available to suggest that hook-and-release mortality and sex-based harvest selectivity is
currently a significant problem of sport fisheries occurring at either location. The effect from
this aspect of the sport fisheries on escapement remains unknown, but has probably been
minimal if the hook-and-release mortality rate is similar to that documented in other fisheries
(e.g., Bendock and Alexandersdottir 1992).

Ayakulik Sport Fishing

Ayakulik River Chinook salmon harvests since 2001, as estimated by the SWHS, have ranged
between 0 and 570 fish, and show no apparent trend or correlation with effort levels. The
Ayakulik Chinook salmon sport fishery also experienced restrictions during the same time
period. The daily bag, possession, and annual limit for Chinook salmon was reduced preseason
in 2008 and by mid-June the fishery was further restricted to non-retention; the fishery was
completely closed by mid-July. The Ayakulik Chinook salmon run was slightly stronger in
2009, and a fishery closure was averted until June 30. The season started with reduced bag,
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possession, and annual limits and was further restricted to non-retention in mid-June. For the
2010 Ayakulik River Chinook salmon sport fishery, a preseason emergency order was issued,
restricting the fishery to non-retention and no bait. In late June, the fishery was completely
closed, but then re-opened by early July due to an unexpected late surge in escapement.

Interview data of anglers exiting the fishery below the weir between 2008 and 2010 corroborated
SWHS estimates of decreased effort, Chinook salmon harvest, and catch each year. In 2008, 83
anglers were interviewed at the weir and in 2010, only 32 anglers passed the weir. Similar to
historic use, the majority of anglers on the lower reaches of the Ayakulik River have been
guided. Additionally, because the Ayakulik lagoon has been inaccessible to float planes since
20009, all anglers interviewed in 2009 and 2010 were guided.

Current levels of sport fishing activity at the Ayakulik River probably have minimal effect on the
magnitude of run generated by a specific brood year.
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Table 1.—Total commercial harvest of Chinook salmon from inner and outer Karluk-section statistical

areas, Karluk River inriver Chinook salmon run, estimated sport harvests and reported subsistence
harvests, 2001-2010.

Inner and outer Karluk River

Kar!ulf section . ‘ Sport ﬁsheryd

statistical area Subsistence Inriver
Year harvest® harvest® run’ Harvest (SE) Release  (SE) Effort°
2001 2,588 24 4,453 1,304 (257) 3,676  (1,221)
2002° 1,262 165 7,175 1,086 (307) 2,533 917) 1,745
2003 1,336 6 7,256 584% (139) 1,872¢8 (1,132) 7588
2004 2,249 16 7,525 1,113"  (144)  1,974" (1,055) 605"
2005 339 5 4,798 368 (165) 815 (680)
2006 900 17 4,112 670 (388) 2,337  (1,925)
2007 313 1 1,765 205 (142) 528 (399)
2008 92 5 752 0 (0) 96 (52)
2009 0 0 1,306 0 (0) 0 (0)
2010 0 na 2,917 na na na na
2001-2010
Mean 908 27 4,206 592 1,537

a

Source: ADF&G, CF, Statewide Harvest Receipt (fish ticket) database. Includes all Chinook salmon harvested
annually between Rocky Point and Cape Karluk through 15 July.

Source: Subsistence harvest records maintained by the CF Westward Region; includes all reported harvest in
Karluk sections.

Source: Tiernan 2011.

Source: Statewide mail survey: Jennings et al. 2004, 2006a-b, 2007, 2009a-b, 2010a-b, In prep a-b.

Units are angler-days; 20022004 figures are from census data (Tracy et al. 2010).

Sport fishery estimates include census above weir of 601 fish harvested, 2,268 released, and 1,745 angler-days
(Schwarz et al. 2003) and SWHS estimates of 485 fish harvested, 265 released, and 1,374 angler-days below the
weir (Jennings et al. 2006a).

Sport fishery estimates include census above weir of 291 fish harvested, 1,513 released, and 758 angler-days
(Tracy et al. 2010)and SWHS estimates of 293 fish harvested, 652 released, and 1,027 angler-days below the weir
(Jennings et al. 2006b).

Sport fishery estimates include census above weir of 720 fish harvested, 1,359 released, and 605 angler-days
(Tracy et al. 2010) and SWHS estimates of 393 fish harvested, 615 released, and 1,644 angler-days below the
weir (Jennings et al. 2007).

2008 Chinook salmon sport fishery was non-retention, then closed; 2009 and 2010 Chinook salmon sport fishery
closed preseason.
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Table 2.-Total commercial harvest of Chinook salmon from inner and outer Ayakulik section
statistical areas, Ayakulik River inriver Chinook salmon run, estimated sport harvests and reported
subsistence harvests, 2001-2010.

Inner and outer Ayakulik River

Ayakulik section

statistical area Subsistence}:} Inriver Sport fishery*
Year harvest® harvest run® Harvest (SE) Release (SE)
2001 6,727 16 13,929 568 (182) 8,135 (2,418)
2002 85 37 12,552 362 (135 5282 (2,079)
2003 0 14 17,557 461 ©0) 4768 (1,399
2004 158 15 24,830 407 ©) 7,417 (1,258)
2005 0 8 8,340 489 (176) 7,545 (2,717)
2006 0 37 3,106 169 (79) 2,914 (1,203)
2007 13 0 6,535 303 (155) 3,779 (2,559)
2008 5 0 3,071 0 (0) 830  (479)
2009 5 0 2,615 0 (0) 354 (181)
2010 65 na 5,302 na na na na
2001-2010
Mean 706 14 9,784 307 4,558

* Source: ADF&G, CF, Statewide Harvest Receipt (fish ticket) database. Includes all Chinook harvested annually
between Cape Ikolik and approximately lat 57°05'00"N through 15 July.

Based on subsistence harvest records maintained by the Westward Region of ADF&G, CF; includes all reported
harvest in Red (Ayakulik) River Section; 2010 data preliminary.

Census of Chinook salmon passing Ayakulik River weir (Tiernan 2011).

42001-2002, 20052009 Statewide mail survey (Jennings et al. 2004, 2006a-b, 2007, 2009a-b, 2010a-b, In prep-a);
2003-2004 figures are from census data (Tracy and Schmidt 2010).
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Table 3.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk River Chinook salmon, 2008.

81

Age
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 Unknown® Total
Females
Percent 0.0 0.0 4.8 47.6 4.8 0.0 0.0 4.8 0.0 66.7
SE percent 0.0 0.0 4.1 9.6 4.1 0.0 0.0 4.1 0.0 9.1
Inriver run at weir 0 0 36 358 36 0 0 36 0 501
SE run 0 0 31 72 31 0 0 31 0 68
Number sampled 0 0 | 10 1 0 0 1 0 5 18
Mean length 873 819 910 753 791 815
Std Dev length 55 113 76
Min length 873 716 910 753 606 606
Max length 873 881 910 753 864 910
Males
Percent 0.0 0.0 4.8 23.8 4.8 0.0 0.0 0.0 4.8 333
SE percent 0.0 0.0 4.1 8.2 4.1 0.0 0.0 0.0 4.1 9.1
Inriver run at weir 0 0 36 179 36 0 0 0 36 251
SE run 0 0 31 62 31 0 0 0 31 68
Number sampled 0 0 1 5 1 0 0 0 1 1 9
Mean length 760 739 813 772 690 748
Std Dev length 118 90
Min length 760 629 813 772 690 629
Max length 760 890 813 772 690 890
All
Percent 0.0 0.0 9.5 71.4 9.5 0.0 0.0 4.8 4.8 100
SE percent 0.0 0.0 5.7 8.7 5.7 0.0 0.0 4.1 4.1 0.0
Inriver run at weir 0 0 72 537 72 0 0 36 36 752
SE run 0 0 0 65 43 0 0 31 31 0
Number sampled 0 0 2 15 2 0 0 1 1 6 27
Mean length 817 779 862 753 772 741 793
Std Dev length 80 86 69 109 85
Min length 760 629 813 753 772 606 606
Max length 873 890 910 753 772 864 910

Note: age and sex composition are based on samples obtained 9—27 June.
* Samples with unknown ages not included in percent or inriver run calculations.



Table 4.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk River Chinook salmon, 2009.

61

Age
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4  Unknown® Total
Females
Percent 0.0 0.0 12.1 18.2 0.0 0.0 3.0 0.0 6.1 35.6
SE percent 0.0 0.0 4.8 5.7 0.0 0.0 2.5 0.0 3.5 7.1
Inriver run at weir 0 0 158 237 0 0 40 0 79 464
SE run 0 0 63 75 0 0 33 0 46 217
Number sampled 4 6 | 2 3 16
Mean length 759 833 556 786 749 775
Std Dev length 17 21 5 96 86
Min length 650 808 556 782 657 556
Max length 829 859 556 789 848 859
Males
Percent 3.0 18.2 18.2 9.1 0.0 3.0 6.1 0.0 3.0 64.4
SE percent 2.5 5.7 5.7 4.3 0.0 2.5 3.5 0.0 2.5 7.1
Inriver run at weir 40 237 237 119 0 40 79 0 40 842
SE run 33 75 75 56 0 33 46 0 33 351
Number sampled | 6 6 3 | 2 1 9 29
Mean length 372 535 654 767 341 558 756 646 615
Std Dev length 65 63 78 26 107 124
Min length 372 455 545 678 341 539 756 478 341
Max length 372 623 733 820 341 576 756 819 820
All
Percent 3.0 18.2 30.3 27.3 0.0 3.0 9.1 0.0 9.1 100.0
SE percent 2.5 5.7 6.8 6.6 0.0 2.5 4.3 0.0 4.3 0.0
Inriver run at weir 40 237 396 356 0 40 119 0 119 1,306
SE run 33 75 89 86 0 33 56 0 56 427
Number sampled | 6 10 9 | 3 3 12 45
Mean length 372 535 696 811 341 557 776 698 672
Std Dev length 65 84 53 19 17 115 136
Min length 372 455 545 678 341 539 756 478 341
Max length 372 623 829 859 341 576 789 848 859

Note: age and sex composition are based on samples obtained 26 May—12 July.
* Samples with unknown ages not included in percent or inriver run calculations.



Table 5.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Karluk River Chinook salmon, 2010.

0¢

Age
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 24 Unknown® Total
Females
Percent 0.0 0.0 3.6 23.6 0.0 0.0 0.0 7.3 9.1 47.9
SE percent 0.0 0.0 2.2 4.9 0.0 0.0 0.0 3.3 5.8
Inriver run at weir 0 0 106 689 0 0 0 212 265 1,399
SE run 0 0 64 144 0 0 0 98 305
Number sampled 0 0 2 13 0 0 0 4 5 11 35
Mean length 767 783 758 751 753 758
Std Dev length 15 39 25 44 109 55
Min length 756 715 733 716 608 608
Max length 777 873 790 827 815 873
Males
Percent 0.0 5.5 16.4 14.5 0.0 3.6 7.3 1.8 7.3 52.1
SE percent 0.0 2.6 43 4.1 0.0 2.2 3.0 1.6 3.0 5.8
Inriver run at weir 0 159 477 424 0 106 212 53 212 1,518
SE run 0 77 126 120 0 64 88 45 88 608
Number sampled 0 3 9 8 0 2 4 1 4 7 38
Mean length 558 688 794 397 585 751 775 725 691
Std Dev length 34 96 41 16 47 24 72 119
Min length 519 509 733 385 538 751 744 590 385
Max length 580 824 868 405 632 751 801 815 868
All
Percent 0.0 5.5 20.0 38.2 0.0 3.6 7.3 9.1 16.4 100.0
SE percent 0.0 2.6 4.7 5.7 0.0 2.2 3.0 33 4.3 0.0
Inriver run at weir 0 159 583 1,114 0 106 212 265 477 2,917
SE run 0 77 136 165 0 64 88 98 126 753
Number sampled 0 3 11 21 0 2 4 5 9 18 73
Mean length 558 702 787 397 585 757 761 727 723
Std Dev length 34 92 39 16 47 22 37 72 99
Min length 519 509 715 385 538 733 716 590 385
Max length 580 824 873 408 632 790 827 815 873

Note: age and sex composition are based on samples obtained 3 June—6 July.
* Samples with unknown ages not included in percent or inriver run calculations.



Table 6.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik River Chinook salmon, 2008.

IC

Age
0.3 0.4 1.1 1.2 1.3 1.4 1.5 2.2 2.3 2.4 2.5 Unknown® Total
Females
Percent 0.0 0.0 0.0 4.7 20.9 23.3 16.3 0.0 0.0 0.0 2.3 66.7
SE percent 0.0 0.0 0.0 2.9 5.5 5.8 5.0 0.0 0.0 0.0 2.1 6.4
Inriver run at weir 0 0 0 143 643 714 500 0 0 0 71 2,071
SE run 0 0 0 88 170 177 154 0 0 0 63 652
Number sampled 2 9 10 7 1 7 36
Mean length 498 591 695 788 806 673 675
Std Dev length 28 118 105 77 151 133
Min length 478 500 514 628 806 495 478
Max length 518 814 806 852 806 839 852
Males
Percent 0.0 0.0 2.3 7.0 7.0 11.6 2.3 0.0 2.3 0.0 0.0 333
SE percent 0.0 0.0 2.1 3.5 3.5 4.4 2.1 0.0 2.1 0.0 0.0 6.4
Inriver run at weir 0 0 71 214 214 357 71 0 71 0 0 1,000
SE run 0 0 63 107 107 134 63 0 63 0 0 536
Number sampled | 3 3 5 1 1 4 18
Mean length 399 467 619 763 860 682 727 662
Std Dev length 108 96 71 72 148
Min length 399 343 544 666 860 682 684 343
Max length 399 540 727 836 860 682 833 860
All
Percent 0.0 0.0 2.3 11.6 27.9 349 18.6 0.0 2.3 0.0 2.3 100.0
SE percent 0.0 0.0 2.1 4.4 6.1 6.5 53 0.0 2.1 0.0 2.1 0.0
Inriver run at weir 0 0 71 357 857 1,071 571 0 71 0 71 3,071
SE run 0 0 63 134 188 199 163 0 63 0 63 873
Number sampled | 5 12 15 8 1 1 11 54
Mean length 399 483 605 729 824 682 806 700 671
Std Dev length 79 109 101 75 127 137
Min length 399 343 500 514 628 682 806 495 343
Max length 399 540 814 836 860 682 806 839 860

Note: age and sex composition are based on samples obtained 8 June—14 July.
* Samples with unknown ages not included in percent or inriver run calculations.



Table 7.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik River Chinook salmon, 2009.

(44

Age
0.3 0.4 1.1 1.2 1.3 1.4 1.5 2.2 2.3 2.4 2.5 Unknown® Total
Females
Percent 0.0 0.0 5.6 16.7 13.9 11.1 0.0 0.0 2.8 5.6 0.0 57.8
SE percent 0.0 0.0 34 5.6 52 4.7 0.0 0.0 2.5 34 0.0 7.4
Inriver run at weir 0 0 145 436 363 291 0 0 73 145 0 1,453
SE run 0 0 90 146 135 123 0 0 64 90 0 186
Number sampled 2 6 5 4 1 2 6 26
Mean length 349 550 709 723 686 796 656 640
Std Dev length 73 64 64 69 107 63 127
Min length 297 433 600 682 686 720 593 297
Max length 400 610 762 826 686 872 733 872
Males
Percent 0.0 0.0 2.8 11.1 16.7 11.1 0.0 0.0 2.8 0.0 0.0 42.2
SE percent 0.0 0.0 2.5 4.7 5.6 4.7 0.0 0.0 2.5 0.0 0.0 7.4
Inriver run at weir 0 0 73 291 436 291 0 0 73 0 0 1,162
SE run 0 0 64 123 146 123 0 0 64 0 0 203
Number sampled 1 4 6 4 1 3 19
Mean length 383 508 637 687 697 745 627
Std Dev length 44 71 30 55 110
Min length 383 450 538 646 697 680 383
Max length 383 543 713 712 697 805 805
All
Percent 0.0 0.0 8.3 27.8 30.6 222 0.0 0.0 5.6 5.6 0.0 100.0
SE percent 0.0 0.0 4.1 6.7 6.9 6.2 0.0 0.0 3.4 34 0.0 0.0
Inriver run at weir 0 0 218 726 799 581 0 0 145 145 0 2,615
SE run 0 0 108 175 180 162 0 0 90 90 0 0
Number sampled 3 10 11 8 2 2 0 9 45
Mean length 360 533 670 705 692 796 701 635
Std Dev length 55 58 75 53 8 107 70 119
Min length 297 433 538 646 686 720 593 297
Max length 400 610 762 826 697 872 805 872

Note: age and sex composition are based on samples obtained 29 May—6 July.
* Samples with unknown ages not included in percent or inriver run calculations.



Table 8.—Estimated age and sex composition of inriver run, and mideye-to-fork length by age and sex for Ayakulik River Chinook salmon, 2010.

€

Age
0.3 0.4 1.1 1.2 1.3 14 1.5 2.1 2.2 2.3 24 2.5 Unknown® Total
Females
Percent 1.6 3.2 0.0 25.8 12.9 22.6 32 0.0 1.6 0.0 3.2 0.0 73.8
SE percent 1.4 2.0 0.0 4.9 3.7 4.7 2.0 0.0 1.4 0.0 2.0 0.0 4.9
Inriver run at weir 86 171 0 1,368 684 1,197 171 0 86 0 171 0 3,910
SE run 75 105 0 259 198 248 0 0 75 0 105 0 884
Number sampled 1 2 16 8 14 2 1 2 13 59
Mean length 520 770 519 664 802 739 654 822 752 683
Std Dev length 3 50 104 30 71 68 70 130
Min length 520 768 413 526 746 688 654 774 562 416
Max length 520 772 587 818 853 789 654 870 843 870
Males
Percent 0.0 0.0 1.6 4.8 8.1 6.5 1.6 0.0 1.6 1.6 0.0 0.0 26.3
SE percent 0.0 0.0 1.4 2.4 3.0 2.7 1.4 0.0 1.4 1.4 0.0 0.0 4.9
Inriver run at weir 0 0 86 257 428 342 86 0 86 86 0 0 1,392
SE run 0 0 75 127 161 145 0 0 75 75 0 0 657
Number sampled 1 3 5 4 1 1 1 5 21
Mean length 315 591 656 771 738 563 730 660 656
Std Dev length 138 133 147 61 140
Min length 315 495 481 560 738 563 730 578 315
Max length 315 749 792 880 738 563 730 711 880
All
Percent 1.6 32 1.6 30.6 21.0 29.0 4.8 0.0 32 1.6 32 0.0 100.0
SE percent 1.4 2.0 1.4 5.1 4.5 5.1 2.4 0.0 2.0 1.4 2.0 0.0 0.0
Inriver run at weir 86 171 8 1,625 1,112 1,539 257 0 171 86 171 0 5,302
SE run 75 105 75 273 241 269 0 0 105 75 105 0 1,141
Number sampled 1 2 1 19 13 18 3 2 1 2 18 80
Mean length 520 770 315 532 661 794 738 609 730 822 726 676
Std Dev length 3 70 110 69 51 64 68 79 132
Min length 520 768 315 416 481 560 688 563 730 774 562 315
Max length 520 772 315 749 818 880 789 654 730 870 843 880

Note: age and sex composition are based on samples obtained 27 May—15 July.
* Samples with unknown ages not included in percent or inriver run calculations.
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Figure 1.-Map of Karluk and Ayakulik rivers showing location of ADF&G weirs.
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Figure 2.-Estimated Chinook salmon sport harvest and spawning escapement in relation to minimum biological
escapement goals, Karluk River, 2001-2010.
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APPENDIX A. COMMERCIAL HARVEST OF CHINOOK
SALMON FROM THE WEST SIDE OF KODIAK ISLAND
BY STATISTICAL AREA, 2001-2010
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Appendix Al.—Numbers of Chinook salmon harvested commercially from the west side of Kodiak Island by statistical area, 1 June through 15

July, 2001-2010.

Statistical Area 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
253-11 (Uganik) 103 220 277 1064 242 538 39 108 17 35
254-10 (Rocky Point) 887 349 1,086 1267 509 2,019 269 1320 166 77
254-20 (Inner Uyak) 93 264 339 175 76 187 88 186 45 50
254-30 (Zachar) 56 44 32 74 60 256 194 17 11 12
254-40 (Spiridon) 34 292 203 1,076 356 259 37 152 79 2
254-50 (Spiridon Term. area) 1 388 43 115 1 0 0 11 0 0
255-10 (Inner Karluk) 1,051 543 634 1,517 104 230 72 0 0 0
255-20 (Outer Karluk) 1,537 719 702 732 235 670 246 92 0 0
256-10 (S. Ayakulik) 12 14 0 0 0 0 0 0 0 0
256-15 (Inner Ayakulik) 3,414 32 0 0 0 0 0 0 9
256-20 (N. Ayakulik) 3,301 39 0 158 0 0 0 5 56
256-25 (Gurney Bay) 20 0 0 41 0 0 0 1 0
256-30 (Halibut Bay) 423 0 0 194 0 0 0 172 7 0
256-40 (Sturgeon) 0 0 0 0 0 0 0 27 0

257-10 (Sukhoi) 0 0 0 3 0 0 0 0 0

257-20 (Tannerhead) 401 0 127 866 369 0 2 243 178 30
Total 11,333 2,904 3,443 7,282 1,952 4,159 947 2,340 509 271

Source: ADF&G, Commercial Fisheries Division Statewide Harvest Receipt (fish ticket) database.



APPENDIX B. KARLUK AND AYAKULIK RIVERS
CHINOOK SALMON WEIR COUNTS, 2001-2010.
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Appendix B1.—Daily cumulative weir counts of Karluk River Chinook salmon 25 May through August 1, 2001-2010.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
25-May 30 14 0 17 0 8 1 0 0 28 1 3.0 1 0 0 0 0 0
26-May 9 0 60 1 24 0 118 2 0 0 54 1 5 0 2 0 30 5 0 1
27-May 18 0 105 1 33 0 159 2 0 0 73 2 8 0 2 0 4 0 6 0 1
28-May 43 1 145 2 41 1 186 2 2 0 82 2 18 1 2 0 5 0 12 0 1
29-May 141 3 149 2 45 1 308 4 2 0 113 3 32 2 2 0 6 0 20 1 2
30-May 211 5 149 2 61 1 398 5 3 0 113 3 37 2 2 0 9 1 23 1 2
31-May 340 8 181 3 63 1 433 6 18 0 113 3 38 2 8 1 13 1 25 1 2
1-Jun 352 8 291 4 67 1 660 9 33 1 197 5 42 2 10 1 222 44 2 3
2-Jun 666 15 359 5 67 1 849 11 52 1 222 5 64 4 10 1 23 2 55 2 5
3-Jun 917 21 632 9 360 5 1,065 14 57 1 277 7 75 4 10 1 33 3 8 3 7
4-Jun 1,010 23 816 11 586 8 1,411 19 &89 2 344 8 112 6 10 1 45 3 135 5 9
5-Jun 1,056 24 967 13 739 10 1,608 21 168 4 382 9 118 7 13 2 52 4 150 5 10
6-Jun 1,268 28 1,149 16 803 11 2,037 27 183 4 436 11 132 7 14 2 58 4 196 7 12
7-Jun 1,436 32 1,354 19 909 13 2,221 30 199 4 516 13 145 8 14 2 113 9 246 8 14
8-Jun 1,573 35 1,497 21 1,050 14 2,406 32 215 4 521 13 156 9 29 4 134 10 264 9 15
9-Jun 1,709 38 1,561 22 1,147 16 2,442 32 217 5 849 21 300 17 38¢."'5 174 13 302 10 18
10-Jun 1,848 42 1,774 25 1,447 20 2,495 33 260 5 984 24 427 24 42 6 192 15 337 12 20
11-Jun 2,156 48 2,140 30 1,466 20 2,969 39 270 6 1,202 29 493 28 53 7 250 19 392 13 24
12-Jun 2,277 51 2,417 34 1,564 22 3,171 42 292 6 1,385 34 514 29 63 8 318 24 424 15 26
13-Jun 2,525 57 2,686 37 1,640 23 3,363 45 347 7 1,522 37 576 33 68 9 377 29 526 18 29
14-Jun 2,600 60 3,092 43 1,767 24 3,500 47 449 9 1,540 37 643 36 94 13 415 32 535 18 32
15-Jun 2,867 64 3,250 45 1,826 25 3,548 47 581 12 1,584 39 668 38 126 17 423 32 592 20 34
16-Jun 3,062 69 3,350 47 1,832 25 3,947 52 891 19 1,815 44 775 44 134 18 436 33 612 21 37
17-Jun 3,243 73 3,694 51 1,835 25 4,258 57 1,117 23 1,872 46 778 44 144 19 442 34 745 26 40
18-Jun 3391 76 3,839 54 1,845 25 4,379 58 1,505 31 1,951 47 780 44 203 27 474 36 806 28 43
19-Jun 3434 77 3934 55 1,971 27 4,563 61 1,663 35 2,061 50 841 48 245 33 494 38 1,069 37 46
20-Jun 3,528 79 4201 59 2,030 28 4,921 65 1,677 35 2,376 58 865 49 288 38 535 41 1,296 44 50
21-Jun 3,641 82 4464 62 2,269 31 5,043 67 1916 40 2,615 64 1,100 62 320 43 600 46 1,570 54 55
22-Jun 3,725 84 47786 67 2,774 38 5,109 68 2,009 42 2,732 66 1,140 65 320 43 637 49 1,637 56 58
23-Jun 3,861 87 4931 69 2,825 39 5282 70 2,106 44 2864 70 1,145 65 343 46 657 50 1,714 59 60

-continued-
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Appendix B1.—Page 2 of 3.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
24-Jun 3980 89 5,013 70 2,859 39 5308 71 2,240 47 2,886 70 1,245 71 364 48 703 54 1,794 62 62
25-Jun 4,060 91 5,100 71 3,074 42 5411 72 2323 48 2906 71 1,264 72 394 52 727 56 1,949 67 64
26-Jun 4,067 91 5,121 71 3,519 48 5512 73 2329 49 2928 71 1,295 73 411 55 786 60 1,990 68 66
27-Jun 4,086 92 5,183 72 3,767 52 5,590 74 2,568 54 3,002 73 1343 76 453 60 795 61 2,072 71 68
28-Jun 4,086 92 5352 75 3,795 52 5,681 75 2,822 59 3,037 74 1344 76 453 60 833 64 2,088 72 70
29-Jun 4,104 92 5391 75 3,852 53 5,892 78 3,069 64 3,049 74 1,360 77 475 63 852 65 2,134 73 72
30-Jun 4,119 92 5436 76 3,909 54 5,899 78 3,187 66 3,050 74 1363 77 520 69 855 65 2221 76 73
1-Jul 4,124 93 5944 83 4,008 55 5945 79 3209 67 3,088 75 1367 77 526 70 946 72 2,230 76 75
2-Jul 4,133 93 6,079 85 4,086 56 5979 79 3262 68 3,120 76 1,389 79 530 70 990 76 2,363 81 76
3-Jul 4,138 93 6,109 85 4,093 56 5992 80 3387 71 3,185 77 1,399 79 548 73 994 76 2,442 84 77
4-Jul 4,142 93 6,153 86 4,108 57 5998 80 3431 72 3242 79 1399 79 553 74 994 76 2472 85 78
5-Jul 4,175 94 6,184 86 4,178 58 6,010 80 3431 72 3,367 82 1,404 8 562 75 1,011 77 2,531 87 79
6-Jul 4,180 94 6,216 87 4,286 59 6,014 80 3461 72 3,492 8 1,409 8 570 76 1,014 78 2,545 87 80
7-Jul 4211 95 6,262 87 4310 59 6,016 80 3463 72 3,630 88 1,415 80 573 76 1,023 78 2,571 88 80
8-Jul 4,220 95 6,305 88 4,746 65 6,035 80 3,497 73 3,647 8 1,417 80 575 76 1,025 78 2,635 90 82
9-Jul 4,222 95 6,333 88 5872 &1 6,714 &8 3,541 74 3,650 &8 1,423 &1 579 77 1,028 79 2,647 91 84
10-Jul 4,231 95 6,367 89 6,407 &8 6,807 90 3,859 80 3,668 &9 1,425 &1 582 77 1,028 79 2,665 91 86
11-Jul 4,235 95 6,401 89 6455 8 6,904 92 3,878 81 3,755 91 1,432 81 582 77 1,040 80 2,671 92 87
12-Jul 4,252 95 6,502 91 6,673 92 6,931 92 4,051 84 3,792 92 1,432 81 585 78 1,071 82 2,678 92 88
13-Jul 4,262 96 6,505 91 6,703 92 7,001 93 4,137 8 3,799 92 1,460 83 585 78 1,071 82 2,700 93 89
14-Jul 4,279 96 6,533 91 6,719 93 7,007 93 4,147 8 3,808 93 1,460 83 586 78 1,071 82 2,708 93 89
15-Jul 4293 96 6,591 92 6,802 94 7,017 93 4,151 87 3,808 93 1,461 83 586 78 1,071 82 2,724 93 89
16-Jul 429 96 6,636 92 6,811 94 7,039 94 4,156 87 3,830 93 1,470 83 586 78 1,072 82 2,730 94 89
17-Jul 429 96 6,659 93 6,832 94 7,039 94 4,183 &7 3,830 93 1,558 88 588 78 1,073 82 2,743 94 90
18-Jul 4,297 96 6,704 93 6,836 94 7,042 94 4,196 &7 3,830 93 1,560 88 588 78 1,073 82 2,744 94 90
19-Jul 4309 97 6,745 94 6,840 94 7,043 94 4,224 88 3,831 93 1,565 &8 590 78 1,075 82 2,751 94 90
20-Jul 4320 97 6,758 94 6,852 94 7,057 94 4,241 88 3,831 93 1,568 89 594 79 1,086 83 2,757 95 91
21-Jul 4321 97 6,784 95 6,866 95 7,069 94 4475 93 3831 93 1,569 89 598 80 1,086 83 2,763 95 91
22-Jul 4334 97 6,803 95 6,869 95 7,077 94 4478 93 3,831 93 1,569 89 598 80 1,087 83 2,763 95 91
23-Jul 4339 97 6,821 95 6,893 95 7,096 94 4,538 95 3,831 93 1,570 89 599 80 1,088 83 2,763 95 92
24-Jul 4361 98 6,897 96 6,906 95 7,115 95 4,550 95 3,832 93 1,570 89 602 80 1,088 83 2,765 95 92

-continued-
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Appendix B1.—Page 3 of 3.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
25-Jul 4,365 98 6,912 96 6,907 95 7,122 95 4,555 95 3,833 93 1,576 89 683 91 1,088 83 2,769 95 93
26-Jul 4,370 98 6,925 97 6,913 95 7,154 95 4,616 96 3,835 93 1,605 91 686 91 1,090 83 2,791 96 94
27-Jul 4,372 98 6,928 97 6,929 95 7,154 95 4,625 96 3,835 93 1,605 91 686 91 1,098 84 2,793 96 94
28-Jul 4,373 98 6,944 97 6,949 96 7,162 95 4,626 96 3,837 93 1,612 91 688 91 1,098 84 2,796 96 94
29-Jul 4,379 98 6,966 97 6,952 96 7,162 95 4,630 96 3,837 93 1,613 91 690 92 1,098 84 2815 97 94
30-Jul 4,385 98 6,987 97 6,980 96 7,166 95 4,642 97 3,837 93 1,618 92 691 92 1,098 84 2,831 97 94
31-Jul 4,394 99 7,006 98 7,021 97 7,185 95 4,645 97 3,838 93 1,631 92 692 92 1,100 84 2,841 97 94
1-Aug 4,453 100 7,016 98 7,035 97 7,188 96 4,661 97 3839 93 1,632 92 699 93 1,100 84 2851 98 95
Total
count 4,453 7,175 7,256 7,525 4,798 4,112 1,765 752 1,306 2,917
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Appendix B2.—Daily cumulative weir counts of Ayakulik River Chinook salmon 25 May through August 1, 2001-2010.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 _ 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
25-May 101 1 72 1 2 0 0 5 0 14 0 2 0 3 0 0
26-May 152 1 92 1 4 0 0 0 5 0 14 0 3 0 3 0 0
27-May 177 1 100 1 50 0 0 11 0 14 0 3.0 20 0 0
28-May 399 3 173 1 6 0 2 0 11 0 14 0 7 0 20 0 1
29-May 797 6 179 1 13 0 5 0 19 0 18 0 7 0 26 0 1
30-May 1,079 8 230 2 530 200 1 28 0 18 0 7 0 49 1 2
31-May 1,227 9 295 2 147 1 1,210 5 49 1 25 0 7 0 58 1 2
1-Jun 1,476 11 607 5 275 2 2,496 10 49 1 32 1 27 0 12 0 93 2 3
2-Jun 1,760 13 786 6 541 3 3,843 15 53 1 42 1 31 0 1 0 16 1 111 2 4
3-Jun 3,277 24 825 7 947 5 4,327 17 159 2 94 3 52 1 1 0 17 1 112 2 6
4-Jun 3,657 26 1,242 10 1,742 10 9,521 38 267 3 101 3 61 1 10 O 72 3 137 3 10
5-Jun 5,325 38 1,280 10 2,183 12 10,037 40 357 4 104 3 71 1 11 0 9% 4 265 5 12
6-Jun 6,952 50 1,511 12 2,596 15 10,504 42 540 6 128 4 192 3 16 1 130 5 338 6 14
7-Jun 8,179 59 1,749 14 3,865 22 11,712 47 555 7 136 4 222 3 16 1 176 7 368 7 17
8-Jun 9,115 65 2,011 16 4,128 24 11,866 48 764 9 192 6 365 6 17 1 176 7 392 7 19
9-Jun 9,605 69 2316 18 4334 25 11,934 48 955 11 206 7 438 7 31 1 284 11 514 10 21
10-Jun 9,889 71 2,483 20 5,095 29 12,081 49 958 11 238 8 438 7 36 1 370 14 668 13 22
11-Jun 10,204 73 2,651 21 6,689 38 12,399 50 1,101 13 2729 477 7 88 3 391 15 773 15 24
12-Jun 10,450 75 2,713 22 6,889 39 12,457 50 1,112 13 319 10 644 10 98 3 478 18 804 15 26
13-Jun 10,592 76 2,848 23 6,999 40 12915 52 1,248 15 360 12 734 11 122 4 629 24 836 16 27
14-Jun 10,669 77 3229 26 7,831 45 16,445 66 1,812 22 637 21 988 15 209 7 645 25 866 16 32
15-Jun 10,721 77 3,338 27 8563 49 16,980 68 2,321 28 668 22 1,346 21 216 7 763 29 904 17 34
16-Jun 10,818 78 3,728 30 9,151 52 17,735 71 3,028 36 668 22 1,637 25 411 13 863 33 934 18 38
17-Jun 10,948 79 4,869 39 9,874 56 18,574 75 3,226 39 721 23 1,702 26 481 16 871 33 960 18 40
18-Jun 11,003 79 5,533 44 10,046 57 18,611 75 3,538 42 750 24 1,707 26 499 16 941 36 1,110 21 42
19-Jun 11,283 81 6,119 49 10,760 61 18,722 75 3,588 43 951 31 1,819 28 547 18 1,029 39 1452 27 45
20-Jun 11,421 82 7,490 60 10,864 62 19,406 78 3,609 43 1,574 51 1,944 30 920 30 1,065 41 1,721 32 51
21-Jun 11,504 83 7,693 61 10,984 63 20,045 81 3,809 46 1,583 51 2,009 31 1,084 35 1,127 43 1,763 33 53
22-Jun 11,963 86 7,855 63 11,343 65 20,653 83 4,045 49 1,740 56 2,103 32 1,216 40 1,133 43 2,183 41 56
23-Jun 12,147 87 8,672 69 11,515 66 20,809 84 4,234 51 1,762 57 2,400 37 1,248 41 1,266 48 2,451 46 59
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2001 _ 2002 _ 2003 2004 2005 2006 2007 2008 2009 2010 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
24-Jun 12,335 89 9,353 75 11,608 66 20936 84 4271 51 1,898 61 2,482 38 1,495 49 1,364 52 2,555 48 61
25-Jun 12,376 89 10,249 82 11,845 67 21,087 85 5378 64 1925 62 2,576 39 1,495 49 1,430 55 2,886 54 65
26-Jun 12,436 89 10,484 84 11,868 68 21,265 86 5,646 68 1931 62 2,612 40 1,588 52 1,484 57 3,169 60 66
27-Jun 12,553 90 10,668 85 12,127 69 21,307 86 6,207 74 1932 62 3,081 47 1,653 54 1,558 60 3,285 62 69
28-Jun 12,671 91 10,884 87 12,962 74 22,179 89 6,231 75 1935 62 3,813 58 1,888 61 1,631 62 3,436 65 72
29-Jun 12,899 93 11,088 88 13,693 78 22,792 92 6,325 76 1,951 63 4,175 64 2,128 69 1,861 71 3,663 69 76
30-Jun 12,971 93 11,172 89 13,897 79 22,831 92 6,623 79 1,961 63 4,475 68 2232 73 1861 71 4,006 76 78
1-Jul 13,128 94 11,259 90 14,222 81 23,291 94 6,758 81 2,234 72 5,057 77 2346 76 1882 72 4,175 79 82
2-Jul 13,286 95 11,495 92 14,623 83 23,519 95 6,761 &1 2291 74 5,128 78 2,367 77 2,009 77 4217 &0 &3
3-Jul 13,325 96 11,546 92 14,783 84 23,631 95 6,878 82 2,424 78 5448 83 2,468 80 2,058 79 4,442 &4 85
4-Jul 13,397 96 11,728 93 15,122 86 23,825 96 7,621 91 2,531 81 5,602 8 2,490 81 2,163 83 4,703 &9 88
5-Jul 13,397 96 11,917 95 15317 87 23,857 96 7,646 92 2,549 82 5801 8 2,564 83 2,235 85 4,840 091 90
6-Jul 13,496 97 11,942 95 15,547 89 23945 96 7,686 92 2,568 83 5936 91 2,569 84 2,250 86 4,900 92 90
7-Jul 13,541 97 11,978 95 15,719 90 23,958 96 7,798 94 2,568 83 6,051 93 2,572 84 2,300 88 5,015 95 91
8-Jul 13,549 97 12,012 96 15,882 90 23,977 97 7,802 94 2,568 83 6,164 94 2,583 84 2,357 90 5,061 95 92
9-Jul 13,598 98 12,036 96 16,021 91 24,080 97 7,855 94 2,581 83 6,197 95 2,588 84 2,396 92 5,082 96 93
10-Jul 13,650 98 12,174 97 16,301 93 24223 98 7,855 94 2,723 88 6,211 95 2,605 85 2,478 95 5,125 97 94
11-Jul 13,678 98 12,189 97 16,724 95 24247 98 7,867 94 2831 91 6,291 96 2,652 86 2,492 95 5,184 98 95
12-Jul 13,700 98 12,208 97 16,754 95 24,282 98 7,867 94 2831 91 6,385 98 2,740 89 2,523 96 5,186 98 96
13-Jul 13,755 99 12,252 98 16,762 95 24378 98 7,867 94 2847 92 6,420 98 2,823 92 2,541 97 5,189 98 96
14-Jul 13,765 99 12,306 98 16,823 96 24,410 98 8,007 96 2,847 92 6,451 99 2,832 92 2561 98 5,240 99 97
15-Jul 13,791 99 12,307 98 16,840 96 24,481 99 8,021 96 2,848 92 6,457 99 2,860 93 2,561 98 5,240 99 97
16-Jul 13,803 99 12,335 98 16,929 96 24,530 99 8,041 96 2,856 92 6,471 99 2910 95 2,564 98 5,251 99 97
17-Jul 13,825 99 12,367 99 16,934 96 24,539 99 8,073 97 2856 92 6472 99 2,960 96 2,572 98 5,259 99 97
18-Jul 13,836 99 12,373 99 16,980 97 24,563 99 8,075 97 2866 92 6475 99 2960 96 2,576 99 5272 99 98
19-Jul 13,843 99 12,386 99 17,078 97 24,637 99 8,079 97 2922 94 6,485 99 2974 97 2,580 99 5272 99 98
20-Jul 13,843 99 12,397 99 17,368 99 24,719 100 8,134 98 2924 94 6,492 99 2982 97 2,587 99 5274 99 98
21-Jul 13,844 99 12,401 99 17,384 99 24,723 100 8,143 98 3,007 97 6,493 99 2985 97 2,589 99 5,280 100 99
22-Jul 13,846 99 12,406 99 17,485 100 24,727 100 8,198 98 3,007 97 6,495 99 2985 97 2,592 99 5,283 100 99
23-Jul 13,849 99 12,415 99 17,488 100 24,741 100 8,201 98 3,007 97 6,497 99 2985 97 2,592 99 5,283 100 99
24-Jul 13,856 99 12,416 99 17,492 100 24,764 100 8,201 98 3,056 98 6,499 99 2986 97 2,596 99 5,283 100 99
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001-2010
Date N % N % N % N % N % N % N % N % N % N % Avg %
25-Jul 13,877 100 12,416 99 17,527 100 24,790 100 8,201 98 3,062 99 6,501 99 2989 97 2,597 99 5,283 100 99
26-Jul 13,885 100 12,416 99 17,528 100 24,794 100 8221 99 3,066 99 6,508 100 3,000 98 2,597 99 5,287 100 99
27-Jul 13,891 100 12,416 99 17,530 100 24,794 100 8,289 99 3,066 99 6,514 100 3,038 99 2,597 99 5,291 100 99
28-Jul 13,892 100 12,416 99 17,537 100 24,794 100 8,292 99 3,066 99 6,515 100 3,048 99 2,597 99 5291 100 99
29-Jul 13,893 100 12,429 99 17,537 100 24,794 100 8,295 99 3,067 99 6,515 100 3,048 99 2,597 99 5292 100 99
30-Jul 13,900 100 12,429 99 17,544 100 24,794 100 8,297 99 3,067 99 6,515 100 3,054 99 2,602 100 5,293 100 100
31-Jul 13,901 100 12,429 99 17,544 100 24,802 100 8,301 100 3,069 99 6,515 100 3,054 99 2,609 100 5,295 100 100
1-Aug 13,902 100 12,429 99 17,545 100 24,806 100 8,302 100 3,069 99 6,515 100 3,057 100 2,609 100 5,296 100 100
Total
count 13,929 12,552 17,557 24,830 8,340 3,106 6,535 3,071 2,615 5,302
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APPENDIX C. RESULTS OF CREEL SURVEYS AT
KARLUK AND AYAKULIK RIVER WEIRS, 2008-2010.
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Appendix C1.—Results of creel survey of anglers interviewed at Karluk River weir between 25 May

and 15 July, 2008-2010.

Angler Residency Angler Status

Local Alaska U.S Non-U.S Total Guided Unguided Total

2008
Anglers 2 26 57 22 107 88 19 107
Effort 2 26 95 248 371 290 81 371
Harvest 0 0 0 0 0 0 0 0
Release 0 4 24 3 31 31 0 31

2009
Anglers 6 0 5 23 34 25 9 34
Effort 10 0 5 229 244 225 19 244
Harvest 0 0 0 0 0 0 0 0
Release 0 0 1 21 22 22 0 22

2010
Anglers 0 0 0 0 0 0 0 0
Effort 0 0 0 0 0 0 0 0
Harvest 0 0 0 0 0 0 0 0
Release 0 0 0 0 0 0 0 0
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Appendix C2.—Results of creel survey of anglers interviewed at Ayakulik River weir between 25 May
and 14 July, 2008-2010.

Angler Residency Angler Status

Local Alaska U.S Non-U.S Total Guided Unguided Total

2008
Anglers 0 12 66 5 83 71 12 83
Effort 0 62 407 30 499 414 85 499
Harvest 0 0 7 5 12 2 10 12
Release 0 73 217 10 300 210 90 300

2009
Anglers 0 12 16 14 42 42 0 42
Effort 0 54 91 95 240 240 0 240
Harvest 0 0 2 2 2 0 2
Release 0 2 12 29 43 43 0 43

2010
Anglers 0 2 30 0 32 32 0 32
Effort 0 6 127 0 133 133 0 133
Harvest 0 0 2 0 2 2 0 2
Release 0 0 41 0 41 41 0 41
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