RC 3
Special Publication No. BOF 2012-07 Tab 12

Options for Amounts Reasonably Necessary for Subsistence
Uses of Salmon: Kuskokwim Area

Prepared for the January 2013 Anchorage Alaska Board of Fisheries Meeting

By
Hiroko Ikuta

December 2012

Alaska Department of Fish and Game




Symbols and Abbreviations

The following symbols and abbreviations, and others approved for the Systéme International d'Unités (SI), are used
without definition in the reports by the Department of Fish and Game. 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

Measures (fisheries)

centimeter cm all commonly-accepted abbreviations fork length FL
deciliter dL e.g.,, Mr., Mrs., am, Pm, etc. mideye-to-fork MEF
gram g all commonly-accepted professional mideye-to-tail-fork METF
hectare ha titles e.g., Dr., Ph.D., R.N,, etc. standard length SL
kilogram kg Alaska Administrative Code AAC total length TL
kilometer km at @
liter L compass directions: Mathematics, statistics
meter m east E all standard mathematical signs, symbols
milliliter mL north N and abbreviations
millimeter mm south S alternate hypothesis Ha
west \ base of natural logarithm e
Weights and measures (English) copyright © catch per unit effort CPUE
cubic feet per second ft¥ls corporate suffixes: coefficient of variation cVv
foot ft Company Co. common test statistics (F, t, %% etc.)
gallon gal Corporation Corp. confidence interval Cl
inch in Incorporated Inc. correlation coefficient (multiple) R
mile mi Limited Ltd. correlation coefficient (simple) r
nautical mile nmi District of Columbia D.C. covariance cov
ounce 0z et alii (and others) etal. degree (angular ) °
pound b et cetera (and so forth) etc. degrees of freedom df
quart qt exempli gratia (for example) e.g. expected value E
yard yd Federal Information Code FIC greater than >
id est (that is) ie greater than or equal to >
Time and temperature latitude or longitude lat. or long. harvest per unit effort HPUE
day d monetary symbols (U.S.) $,¢ less than <
degrees Celsius °C months (tables and figures): first three less than or equal to <
degrees Fahrenheit °F _ letters (Jan,...,Dec) logarithm (natural) In
degrees kelvin K registered trademark ® logarithm (base 10) log
hour h trademark ™ logarithm (specify base) log,, etc.
minute min United States (adjective) us. minute (angular) '
second s United States of America (noun) ~ USA not significant NS
us.C. United States Code null hypothesis Ho
Physics and chemistry U.S.state  use two-letter abbreviations percent %
all atomic symbols (6.9, AK, WA) probability P
alternating current AC probability of a type | error (rejection of the
ampere A null hypothesis when true) a
calorie cal probability of a type Il error (acceptance of
direct current DC the null hypothesis when false) B
hertz Hz second (angular) "
horsepower hp standard deviation SD
hydrogen ion activity (negative log of) pH standard error SE
parts per million ppm variance
parts per thousand ppt, %o population Var
volts \Vi sample var
watts W
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MEMORANDUM

TO: Administrative file
FROM: Jim Simon, Ph.D., Northern Regional Program Manager
DATE: January 22, 2014

SUBJECT:  Results of Alaska Board of Fisheries deliberations on Proposal 104

Special Publication No. BOF 2012-07 was prepared for the Board’s deliberations on Proposal
104 at the January 2013 Alaska Board of Fisheries meeting for the Arctic-Yukon-Kuskokwim
region held in Anchorage. Proposal 104 was submitted by the department asking the Board to
revisit the amounts reasonably necessary (ANS) for subsistence for Kuskokwim River salmon
species based upon a new method of harvest estimation.

The Board adopted ANS findings using substitute language presented in Record Copy 56, which
is attached here. It is important to note that 2010 and 2011 years were excluded from the options
presented here due to below average runs in those years. In short, the Board revised the
Kuskokwim River king salmon ANS based upon the low and high harvest years between 1990
and 2009, representing an ANS of 67,200 — 109,800. The Board revised the Kuskokwim River
chum salmon ANS based upon the second lowest and second highest harvest between 1990 and
2009, representing an ANS of 37,400 — 153,800. The Board revised the Kuskokwim River
sockeye salmon ANS based upon the low (1995) and high harvests (2008), representing an ANS
of 30,900 — 58,700. The Board revised the Kuskokwim River coho salmon ANS based upon the
second lowest and the highest harvest between 1990 and 2009, representing 27,400 — 57,600.
The Board adopted a pink salmon ANS based upon the low and high harvests between 2005 and
2009, representing 500 — 2,000 in the Kuskokwim River drainage.

The Board revised the ANS findings for the remainder of the Kuskokwim Fisheries Management
Area by making an ANS finding for Districts 4 and 5 salmon combined and for the remainder of
the Kuskokwim Area for salmon combined. The Board established an ANS of 6,900 — 17,000
salmon in Districts 4 and 5 based upon the low and high subsistence salmon harvests between
1990 and 2009. The Board established an ANS for the remainder of the Kuskokwim Area, or the
Bering Sea Coast, of 12,500 — 14,400 salmon based upon Option G, representing the low and
high harvest documented in 2011 by the Association of Village Council Presidents.



SPECIAL PUBLICATION NO. BOF 2012-07

OPTIONS FOR AMOUNTS REASONABLY NECESSARY FOR
SUBSISTENCE USES OF SALMON: KUSKOKWIM AREA

PREPARED FOR THE JANUARY 2013 ANCHORAGE ALASKA BOARD OF FISHERIES
MEETING

By Hiroko lkuta

Alaska Department of Fish and Game, Division of Subsistence, Fairbanks

Alaska Department of Fish and Game
Division of Subsistence
1300 College Road, Fairbanks, Alaska, 99701-1599, USA

December 2012



The Division of Subsistence Special Publications series was established for the publication of techniques and
procedure manuals, informational pamphlets, special subject reports to decision-making bodies, symposia and
workshop proceedings, application software documentation, in-house lectures, and other documents that do not fit in
another publications series of the Division of Subsistence. Most Special Publications are intended for readers
generally interested in fisheries, wildlife, and the social sciences; for natural resource technical professionals and
managers; and for readers generally interested the subsistence uses of fish and wildlife resources in Alaska.

Special Publications are available through the Alaska Resources Library and Information Services (ARLIS), the
Alaska State Library and on the Internet: http://www.adfg.alaska.gov/sf/publications/.  This publication has
undergone editorial and professional review.

Hiroko lkuta
Alaska Department of Fish and Game, Division of Subsistence
1300 College Rd., Fairbank, Alaska, 99701-1599, USA

This document should be cited as:

Ikuta, Hiroko. 2012. Options for amounts reasonably necessary for subsistence uses of salmon: Kuskokwim Area;
prepared for the January 2013 Anchorage Alaska Board of Fisheries meeting. Alaska Department of Fish
and Game Division of Subsistence Special Publication No. BOF 2012-07, Fairbanks.

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 Il 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, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203
Office of Equal Opportunity, U.S. Department of the Interior, 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 Subsistence website at http://www.adfg.alaska.gov/index.cfm?adfg=subsistence.main




TABLE OF CONTENTS

Page
LIST OF TABLES.......coo ittt ettt b et bbbt b bt bbb bbb e bt bbb e b e e e bt e bt b b e ab b n e et et en e bt enes i
LIST OF FIGURES. ..ottt ettt sttt h et b bbbt bkt b bt b e bt b e b £kt e st e b b e bt b et e bt e bt e bt et et n e bt enes i
LIST OF APPENDICES ......ootiitiittiieiiitt ettt bbb b bbb bbbt e bbbt bbbt st e n et b ere st i
ABSTRACT oottt ettt b b bbbt h bt bRt E e E R E e ke R E R ARt R Rt R ARt Rt R R bRt Rt R bbb b e r et 1
INTRODUGCTION ... .ottt ittt sttt sttt sttt ettt sb et b et e st b et e b e bt e e bt eb e e eR e e bt e Rt e bt e st e bt e bt e b et es e et e b en e abentenenbees 1
SUBSISTENCE SALMON HARVEST MONITORING PROGRAM ......cociiiiiiiiieieitie et 1
BACKGROUND OF ANS DETERMINATION ..ottt sttt st 2
ANS OPTIONS IN 2013 ...ttt ettt s bt bR bt bbb s bbb e btk e e bt st e e b e st et e b e be e ne st 4
Kuskokwim River Drainage, OPTION A: Range based upon low and average harvests, 1990 —1999.............c..co...... 4
Kuskokwim River Drainage, OPTION B: Range based upon low and average harvests, 2000-2009. ..........c..ccccvn... 4
Kuskokwim River Drainage, OPTION C: Range based upon low and average harvests, 1990-2009. ..........cc.ccccuenene 5
South Kuskokwim Bay, OPTIONS D, E, and F: Range based upon low and average harvests............ccccocvevrvirannnne. 5
Bering Sea Coast, OPTION G: Range based upon low and high harvests in 2011, .........cccccoeviivneiiecierenie e seseseenens 6
OPTION H: INO ACLION ...ttt b et b et bbb ekt e btk e b ekt e bt e bt e bt ekt sbe et e sb et ebesbe e ebe e 6
REFERENCES CITED ...ttt sttt sttt bbbtk bbb bbb e stk b e bt et st n e et b ene st 8
APPENDICES ... .ottt ettt b bbb s btk s bt kR bt bR b bR Rt R R R Rt Rt R bt n b e e 9
LIST OF TABLES
Table Page
1.  Estimated subsistence salmon harvests in the Kuskokwim River drainage (1990-1999) used
for ANS determination iN 2001, .........ccoiiiiiiiiiiee ettt bttt et e nn s 3
2. Estimated subsistence harvests in the remainder of the Kuskokwim Area (1990-1999) used
for ANS determination iN 2001, .........ccoiiiiiiiiee ettt bbbttt 3
3. Low and average subsistence salmon harvests in the Kuskokwim River drainage, 1990-1999
(@] oL A TSSO 4
4. Low and average subsistence salmon harvests in the Kuskokwim River drainage, 2000-2009
[(®] o 11 o] 111 =) TR OSSR 5
5. Low and average harvests in the Kuskokwim River drainage, 1990-2009 (Option C). .....cccccevvrervreriennnenn 5
6. Low and average harvests in South Kuskokwim Bay (Quinhagak, Goodnews Bay, and Platinum;
OPHIONS D, B, @NG F). ottt ettt b ettt e s e e e b e bt ebe et e e neen e e e et e nbeebesreaneeneas 6
7.  Estimated salmon harvest, and estimated harvest range based on the 95% confidence limit, for the
Bering Sea Coast (Mekoryuk, Newtok, Nightmute, Toksook Bay, Tununak, and Cherfornak), 2011
[(®] o110} 11X ) TSR 6
LIST OF FIGURES
Figure Page
L. KKUSKOKWIITE AATBA. ...ttt ettt bt bkttt bbbt bt Rt e R e st e m b e bt sb e e bt e bt e b e e R e enb et e sbenbesbeabeene e 7



LIST OF APPENDICES

Appendix Page
A. Historical subsistence harvest estimates for all species of salmon in the Kuskokwim River drainage,
LO90-20LL. ...ttt ettt ettt bbb £ b b £ bR £ £ R R e R bR £ SRR e R bR e £ bR e b bRt e bRt bt e 9
B. Historical subsistence salmon harvest estimates for all species of salmon in the South Kuskokwim Bay
(Quinhagak, Goodnews Bay, and Platinum), 1990—2011. .........cccoiotriiirieieiene e 11
C. Customary and Traditional Use Eight Criteria Worksheet, Kuskokwim River drainage, prepared by
ADF&G Division of Subsistence, JANUArY 2001..........ccouiiiiiiiieiinieieeie e e see e eneas 13
D. Customary and Traditional Use Eight Criteria Worksheet, the remainder of the Kuskokwim area,
prepared by ADF&G Division of Subsistence, January 2001, .........ccccvcvveiievierieiesise e, 20



ABSTRACT

This report provides options for amounts reasonably necessary for subsistence (ANS) for consideration by the
Alaska Board of Fisheries (board) as it discusses proposals addressing subsistence salmon fisheries in the
Kuskokwim Area during its January 2013 meeting. The subsistence salmon fisheries are important for residents of
the Kuskokwim Area, as well as for subsistence fishers in the Yukon-Kuskokwim Delta in general. New
information resulting from methodological changes in the postseason subsistence salmon harvest monitoring
program warrants revisiting the data used by the board to establish the current ANS findings for the Kuskokwim
Area.

Key words: Subsistence fishing, amount necessary for subsistence, customary and traditional uses, Kuskokwim
River drainage, Kuskokwim Area, king salmon, chum salmon, sockeye salmon, coho salmon, Board
of Fisheries.

INTRODUCTION

This report has been prepared for the Alaska Board of Fisheries (board) for reference when considering
Proposal 104, which has implications for subsistence fisheries, during its January 2013 meeting. This
proposal provides an opportunity for the board and public to revisit the amounts reasonably necessary for
subsistence findings (ANS) for salmon stocks in the Kuskokwim Area. Under 5 AAC 01.286., current
ANS findings are 64,500-83,000 king salmon in the Kuskokwim River drainage; 39,500-75,500 chum
salmon in the Kuskokwim River drainage; 27,500-39,500 sockeye salmon in the Kuskokwim River
drainage; 24,500-35,000 coho salmon in the Kuskokwim River drainage; and 7,500-13,500 salmon in the
remainder of the Kuskokwim Area.

The subsistence salmon fisheries in the Kuskokwim Area are some of the largest in the state of Alaska, in
terms of the number of residents who participate and the number of salmon harvested (Fall et al. 2012).
Since 1994, when the department began acquiring reasonably complete statewide coverage of subsistence
harvest survey data, 54% of king salmon harvested under subsistence regulations have been taken in the
Kuskokwim Area, mostly in the Kuskokwim River drainage. Alaska Department of Fish and Game
(department) Division of Subsistence studies in the region indicate that fish contribute as much as 85% to
the total pounds of fish and wildlife harvested in a community, and salmon contribute as much as 53% to
the total annual harvest of wild foods harvested for subsistence (Simon et al. 2007:1). Residents of the
Kuskokwim Area harvest 5 species of Pacific salmon for subsistence purposes: king Oncorhynchus
tshawytscha, chum O. keta, coho O. kisutch, pink O. gorbuscha, and sockeye O. nerka salmon
(appendices A and B). Drift gillnetting, set gillnetting, and hook and line fishing are the primary methods
used when harvesting salmon, although additional gear types are allowed as specified in 5 AAC 01.270.

SUBSISTENCE SALMON HARVEST MONITORING PROGRAM

The department has been estimating Kuskokwim Area subsistence salmon harvests annually by
postseason subsistence harvest survey since 1960: by the Division of Commercial Fisheries in 1960-
1987, by the Division of Subsistence in 1988-2007, and by the Division of Commercial Fisheries since
2008 (Carroll and Hamazaki 2012a, 2012b). The purpose of the survey is to collect data about the number
and species of salmon harvested by area residents. The postseason subsistence harvest survey for the
majority of communities was designed based on a stratified random survey methodology (Scheaffer et al.
1999). From 1989 to 2010, each household was classified into three strata based on the household’s recent
2-year history of participation in the subsistence fishery. In 2011, the above household classification was
expanded into 5 strata based on a household’s most recent 2 known years of participation within the past
5 years of the subsistence fishery. These data are analyzed to provide an estimate of the number of salmon
harvested for subsistence purposes. This information has been used by the department, the U.S. Fish and



Wildlife Service (USFWS), the board, and the Federal Subsistence Board to manage customary and
traditional uses of salmon and to provide reasonable opportunity for continued customary and traditional
(C&T) uses of salmon throughout the area.

In the Kuskokwim Area, there are 38 communities, 28 of which are surveyed each year on a voluntary
basis (Figure 1). The north Kuskokwim Bay communities of Kwigillingok, Kongiganak, and Kipnuk are
not located on the Kuskokwim River, but many subsistence salmon fishing households from these
communities have traveled to the Kuskokwim River to fish. Except in 2000 and 2004, only the
community of Kongiganak (92 households in 2010, Carroll and Hamazaki 2012a) has participated in the
voluntary ADF&G harvest survey. The communities of Quinhagak, Goodnews Bay, and Platinum,
located in south Kuskokwim Bay, comprise 7% of the total Kuskokwim Area households (Carroll and
Hamazaki 2012b). Subsistence users from Bering Sea coastal communities have chosen to not participate
in the department study for most years. These include the communities of Mekoryuk (on Nunivak Island),
Newtok, Tununak, Toksook Bay, Nightmute, and Chefornak (Carroll and Hamazaki 2012a, 2012b).

In 2008, the responsibility for estimating the subsistence salmon harvest in the Kuskokwim Area was
returned to the Division of Commercial Fisheries. Upon this transition, the Division of Commercial
Fisheries reviewed the archived data from 1990 to 2007 and developed estimated harvests from reported
harvests that were stratified and expanded to represent total annual harvests from some nonsurveyed
households and some communities, based on their historical harvest patterns. The resulting estimates of
harvest reported in each community were similar to the original estimates originally produced by the
Division of Subsistence, and the analysis indicated that the change in methodology would not unduly bias
or affect the accuracy of the results, compared with previous results (Carroll and Hamazaki 2012b
Hamazaki 2011). However, after expanding reported harvest estimates to represent the total harvest for
those communities considered, including some households and communities that were not surveyed, the
new estimates tended to be higher than the original estimates. The difference was attributed to adopting a
different stratified random sampling design from that used during 1988-2007; the new design was
thought to better represent household fishing patterns within a community, and the department used a new
statistical approach for estimating harvest from some unsurveyed or underrepresented communities based
on each community’s historical harvest patterns (Hamazaki 2011).

It is important to note that there are still some communities for which there have been no previous
estimates of subsistence salmon harvests from which to develop models of recent harvests using this new
method; thus, the data used in this report to revisit previous ANS findings on Kuskokwim Area salmon
stocks is not without limitations. In short, the data included in this report represent the best available
information to revisit historical subsistence salmon harvests in the Kuskokwim Area, although there is
likely additional subsistence salmon harvest not represented here.

The new harvest enumeration method is thought to provide a more complete estimation of subsistence
salmon harvests by species than previous methods because of the use of statistical techniques to model
subsistence salmon harvest for some uncontacted communities based on prior years’ harvest estimates.
The resulting revised, expanded harvest estimates now produced by the Division of Commercial Fisheries
tend to be higher than those previously published by the Division of Subsistence. The current ANS
findings, adopted by the board in 2001, are therefore based on estimates that, after revision of harvest
estimation methods, appear to have been too low and that cannot now be directly compared to estimates
calculated by the new method.

BACKGROUND OF ANS DETERMINATION

Under AS 16.05.258(a), the board is charged with identifying fish stocks, or portions of stocks, that “are
customarily taken or used for subsistence” (a “C&T” finding). If a portion of these stocks can be
harvested consistent with sustained yield principles, the board “shall determine the amount of the
harvestable portion that is reasonably necessary for subsistence uses” [AS 16.05.258(b)]. This is called
the amount reasonably necessary for subsistence, or an “ANS finding.”



In 1987, the board found that salmon in the Kuskokwim Area are customarily and traditionally taken or
used for subsistence. In 1993, the board revisited C&T uses of salmon in the Kuskokwim Area,
reaffirmed the 1987 C&T finding, and identified the ANS for subsistence for all salmon, combined, to be
192,000-242,000 salmon.

In 2001, the board again revisited the C&T finding of Kuskokwim Area salmon and made species-
specific salmon C&T findings and corresponding species-specific ANS findings for the Kuskokwim
River drainage (Appendix C). However, for the remainder of the Kuskokwim Area—that is, for all parts
of the area except the Kuskokwim River drainage—the board maintained a C&T finding for salmon as a
group, rather than making species-specific findings (Appendix D). The board set the ANS based upon the
harvest history in the Kuskokwim Area during the years 1990-1999 (5 AAC 01.286). Division of
Subsistence provided options for determining the ANS to the board in 2001, and the board chose to utilize
the low harvest and the average harvest over the 10-year period to determine the ANS for each salmon
species in the Kuskokwim River drainage (except pink salmon, due to the fact that subsistence harvests of
pink salmon had not typically been documented as part of the postseason household survey program;
Table 1). The board also chose, at this time, to determine the ANS for salmon as a group for the
remainder of the Kuskokwim Area (Table 2).

Table 1.—Estimated subsistence salmon harvests in the Kuskokwim River drainage (1990-1999) used
for ANS determination in 2001.

Low Average High ANS
King salmon 64,795 82,762 96,436 64,500- 83,000
Chum salmon 39,970 75,143 126,508 39,500- 75,500
Sockeye salmon 27,791 39,204 52,984 27,500-39,500
Coho salmon 24,864 34,803 50,370 24,500 -35,000

Source Customary and Traditional Use Eight Criteria Worksheet (ADF&G Division of Subsistence, 2001; see
Appendix C).

Table 2.—Estimated subsistence harvests in the remainder of the Kuskokwim Area (1990-1999) used
for ANS determination in 2001.

Low Average High ANS
King salmon 3,535 4,511 6,699 n/a
Chum salmon 1,006 3,004 4,961 n/a
Sockeye salmon 823 2,073 3,420 n/a
Coho salmon 1,682 3,416 5,922 n/a
Total 7,046 13,004 21,002 7,500-13,500

Source Customary and Traditional Use Eight Criteria Worksheet (ADF&G Division of Subsistence, 2001; see

Appendix C).



The Kuskokwim River drainage includes communities along the drainage as well as Kipnuk,
Kwingillingok, and Kongiganak in North Kuskokwim Bay. The remainder of the Kuskokwim Area
includes communities in South Kuskokwim Bay (Quinhagak, Goodnews Bay, and Platinum) and along
the Bering Sea Coast (Mekoryuk, Newtok, Nightmute, Toksook Bay, Tununak, and Chefornak).

ANS OPTIONS IN 2013

Following are options for the board to consider should it choose to update its 2001 actions and adopt ANS
ranges in regulation during its January 2013 meeting. The department submitted and supports reviewing
the ANS ranges for salmon in the Kuskokwim Area due to Division of Commercial Fisheries’ revised
historical harvest estimates resulting from a new harvest estimation method applied to historical data
originally collected by the Division of Subsistence. In 2001, the board set the ANS for subsistence
findings based upon the low and average harvests in the Kuskokwim Area. The board may use a similar
method, or it could use low to high harvest, or it could choose a different method when making new
findings. The options presented below were developed using data resulting from the Kuskokwim Area
postseason subsistence salmon harvest monitoring program (tables 3-6).

KuskokwIM RIVER DRAINAGE, OPTION A: RANGE BASED UPON LOW AND
AVERAGE HARVESTS, 1990 -1999.

Option A is based upon the low and average harvests in the Kuskokwim River drainage 1990-1999
(Table 3). In 2001, the board set the ANS for subsistence findings in codified regulations based upon the
low and average harvests on the Kuskokwim River drainage during the years 1990-1999. Option A uses
the same logic as the board’s ANS determination in 2001, yet, as Table 3 shows, it is based on the new
harvest estimates produced by the Division of Commercial Fisheries in 2008 and therefore shows higher
ANS ranges than the findings in the 2001, particularly for king salmon.

Table 3.—Low and average subsistence salmon harvests in the Kuskokwim River drainage, 1990-1999
(Option A).

Salmon species Low Average High Revised ANS Current ANS
King salmon 72,775 89,016 109,778 72,800-89,000 64,500-83,000
Chum salmon 37,366 80,931 153,825 37,400-80,900 39,500-75,500
Sockeye salmon 30,905 42,438 51,616 30,900-42,400 27,500-39,500
Coho salmon 24,623 37,609 57,560 24,600-37,600 24,500-35,000
Source T. Hamazaki, Biometrician Ill, ADF&G Division of Commercial Fisheries, Anchorage, personal

communication, September 24, 2012.

KuskokwIM RIVER DRAINAGE, OPTION B: RANGE BASED UPON LOW AND
AVERAGE HARVESTS, 2000-2009.

Option B is based upon the low and average harvests in the Kuskokwim River drainage during 2000-
2009; these harvest estimates are of more recent years (Table 4). This option excludes subsistence harvest
estimates in 2010, when fishers made more efforts to meet their harvest goals due to a below-average king
salmon run, and in 2011, when subsistence fishing was restricted and the harvest estimates did not meet
the lower range of ANS.

Option B includes an ANS option for pink salmon based on the harvest data between 2005 and 2009. In
2001, the board was unable to determine ANS options for pink salmon due to lack of data. The
department began collecting subsistence pink salmon harvest data in 2005, and there may now be enough
information to establish an ANS. However, it should be understood that the harvest of pink salmon
is likely incidental to harvest of other salmon species. Hence, the pink salmon harvest is not a



directed harvest for subsistence use. Currently, pink salmon are not actively managed in the

Kuskokwim Area.

Table 4.—Low and average subsistence salmon harvests in the Kuskokwim River drainage, 2000-2009

(Option B).
Low Average High Revised ANS Current ANS
King salmon 67,228 84,182 98,099 67,200 —84,200 64,500-83,000
Chum salmon 41,217 64,128 89,500 41,200-64,100 39,500-75,500
Sockeye salmon 32,237 43,253 58,732 32,200-43,300 27,500-39,500
Coho salmon 29,559 38,766 48,898 29,600-38,800 24,500-35,000
Pink salmon 517 1,269 1,989 500-1,300 n/a
Source T. Hamazaki, Biometrician Ill, ADF&G Division of Commercial Fisheries, Anchorage, personal

communication, September 24, 2012 for king salmon, chum salmon, sockeye salmon, and coho salmon; and
November 15, 2012 for pink salmon.

KuskokwIM RIVER DRAINAGE, OPTION C: RANGE BASED UPON LOW AND
AVERAGE HARVESTS, 1990-2009.

Option C is based upon the low and average harvests in the Kuskokwim River drainage over the 20-year
period 1990-2009 (Table 5). This option excludes 2010, when fishers made more efforts to meet their
harvest goals due to a below-average king salmon run, and 2011, when subsistence fishing was restricted
and the harvest estimates did not meet the lower range of ANS. Like Option B, Option C includes an
ANS option for pink salmon based on the harvest data from 2005 through 2009. However, it should be
understood that the harvest of pink salmon is likely incidental to harvest of other salmon species.
Hence, the pink salmon harvest is not a directed harvest for subsistence use. Currently, pink
salmon are not actively managed in the Kuskokwim Area. Note that the highest harvest for king,
chum, and coho salmon was in 1990 (Table 5).

Table 5.-Low and average harvests in the Kuskokwim River drainage, 1990-2009 (Option C).

Salmon species Low Average High Revised ANS Current ANS
King salmon 67,228 86,599 109,778 67,200-86,600 64,500-83,000
Chum salmon 37,366 72,529 153,825 37,400-72,500 39,500-75,500
Sockeye salmon 30,905 42,846 58,732 30,900-42,800 27,500-39,500
Coho salmon 24,623 38,187 57,560 24,600-38,200 24,500-35,000
Pink salmon 517 1,269 1,989 500-1,300 n/a
Source T. Hamazaki, Biometrician Ill, ADF&G Division of Commercial Fisheries, Anchorage, personal

communication, September 24, 2012 for king salmon, chum salmon, sockeye salmon, and coho salmon; and
November 15, 2012 for pink salmon.

Note n/a = not applicable because currently there is no ANS for pink salmon.

SouTH KuskokwiIM BAY, OPTIONS D, E, AND F: RANGE BASED UPON LOW AND
AVERAGE HARVESTS.

In 2001, the board determined ANS options for all species of salmon for the remainder of the Kuskokwim
Area, which consists of communities in South Kuskokwim Bay (e.g., Quinhagak, Goodnews Bay, and
Platinum) and along the Bering Sea Coast (Table 6). As described earlier, Bering Sea coastal
communities have chosen not to participate in the postseason harvest surveys for most years; therefore, a



time series of subsistence harvest data for the Bering Sea Coast subarea is lacking. Salmon fisheries are
intensively managed in the South Kuskokwim Bay subarea and harvest data in the South Kuskokwim Bay
communities are available from 1990 to 2011. Under subsistence law (5 AAC 99.010), the department
suggests considering ANS options for the South Kuskokwim Bay subarea separately.

Table 6.-Low and average harvests in South Kuskokwim Bay (Quinhagak, Goodnews Bay, and
Platinum; options D, E, and F).

Years Low Average High ANS Options Current ANS
1%8232935 6939 11,312 16,975 6,900 ~11,300 n/a
2(383320%:9 8973 11,593 16,220 9,000 ~11,600 n/a
1383?2025 6939 11,286 16,975 6,900 ~11,300 n/a
Source T. Hamazaki, Biometrician Ill, ADF&G Division of Commercial Fisheries, Anchorage, personal

communication, September 24, 2012 for king salmon, chum salmon, sockeye salmon, and coho salmon; and
November 15, 2012 for pink salmon.

BERING SEA COAST, OPTION G: RANGE BASED UPON LOW AND HIGH HARVESTS
IN 2011.

Option G is based upon subsistence salmon harvest data collected for the 2011 fishing season by Wolfe et
al. 2012. Sponsored by the Arctic-Yukon-Kuskokwim Sustainable Salmon Initiative,* the project
documented subsistence salmon harvests by six coastal Bering Sea communities: Cherfornak, Mekoryuk,
Newtok, Nightmute, Toksook Bay, and Tununak. These communities typically choose not to participate
in the department’s annual salmon harvest monitoring program; therefore, this project provides the only
available subsistence harvest data for the region. Since there is only a single year of harvest data, there is
not enough information to understand harvest trends and variations. To develop an ANS range based on a
single year’s data, the 95% confidence limit of £7.07% was applied to the six communities’ estimated
total salmon harvest of 13,446 salmon (= 951 salmon). Salmon harvested in this area are likely a mixture
of local spawning stocks and salmon migrating farther north to the Yukon River and the Norton Sound-
Port Clarence Area.

Table 7.—Estimated salmon harvest, with 95% confidence limit, for the Bering Sea Coast (Mekoryuk,
Newtok, Nightmute, Toksook Bay, Tununak, and Cherfornak), 2011 (Option G).

Year Low Estimated High ANS Current ANS
2011 12,495 13,446 14,397 12,500 -14,400 n/a
Source Wolfe et al. 2012:20

OPTION H: NO ACTION

Option H is to maintain status quo by keeping the current amounts reasonably necessary for subsistence.

1. The Arctic-Yukon-Kuskokwim Sustainable Salmon Initiative is “the largest example of co-management of research funding addressing salmon
within the Pacific Rim.” (http://www.aykssi.org, accessed December 7, 2012). Signatory organizations are ADF&G; the Association of
Village Council Presidents; Bering Sea Fishermen’s Association; Kawerak, Inc.; NOAA Fisheries; Tanana Chiefs Conference; and the U.S.
Fish and Wildlife Service.


http://www.aykssi.org/
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APPENDIX A: HISTORICAL SUBSISTENCE HARVEST
ESTIMATES FOR ALL SPECIES OF SALMON IN THE
KUSKOKWIM RIVER DRAINAGE, 1990-2011



Year King Chum Sockeye Coho Pink Total
1990 109,778 153,825 45,897 57,560 - 367,060
1991 74,820 87,237 47,370 39,252 - 248,679
1992 82,648 116,373 43,486 52,305 - 294,811
1993 87,674 59,797 51,616 28,485 - 227,572
1994 103,343 76,937 42,362 36,609 - 259,251
1995 102,110 70,977 30,905 36,828 - 240,819
1996 96,415 100,900 40,589 43,199 - 281,103
1997 79,382 37,366 38,745 29,817 - 185,309
1998 81,219 61,652 36,052 24,623 - 203,545
1999 72,775 44,242 47,360 27,409 - 191,786
2000 70,833 59,369 48,766 45,911 - 224,878
2001 78,009 56,005 53,245 31,089 - 218,349
2002 80,983 86,406 32,272 42,617 - 242,278
2003 67,228 41,217 32,237 33,291 - 173,973
2004 97,110 64,899 40,405 48,898 - 251,312
2005 85,097 58,020 41,517 33,351 1,516 219,500
2006 90,094 89,500 43,143 41,272 1,989 265,998
2007 96,139 73,561 47,272 35,212 1,306 253,490
2008 98,099 68,678 58,732 46,461 1,015 272,985
2009 78,225 43,621 34,943 29,559 517 186,865
2010 66,053 46,143 38,130 32,094 435 182,855
2011 58,836 49,717 40,207 29,583 713 179,055
10-year average
(1990-1999) 89,016 80,931 42,438 37,609 - 249,994
10-year average
(2000-2009) 84,182 64,128 43,253 38,766 - 230,328
5-year average
(2005-2009) 89,531 66,676 45,121 37,171 1,269 239,768
Historical average
(1990_2011)9 84,403 70,293 42,511 37,519 - 234,726
Source T. Hamazaki, Biometrician Ill, ADF&G Division of Commercial Fisheries, Anchorage, personal

communication, September 24, 2012 for king salmon, chum salmon, sockeye salmon, and coho salmon; and
November 15, 2012 for pink salmon.
Note Dash (-) indicates no pink salmon harvests collected; pink salmon harvests were not collected until 2005.
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APPENDIX B: HISTORICAL SUBSISTENCE SALMON
HARVEST ESTIMATES FOR ALL SPECIES OF SALMON IN
THE SOUTH KUSKOKWIM BAY (QUINHAGAK, GOODNEWS
BAY, AND PLATINUM), 1990-2011.
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King, chum,

Year sockeye, and coho  Pink Total
1990 16,330 - 16,330
1991 14,379 - 14,379
1992 16,975 - 16,975
1993 10,712 - 10,712
1994 11,338 - 11,338
1995 8,079 - 8,079
1996 8,152 - 8,152
1997 6,939 - 6,939
1998 10,120 - 10,120
1999 10,098 - 10,098
2000 8,973 - 8,973
2001 9,582 - 9,582
2002 9,429 - 9,429
2003 9,007 - 9,007
2004 12,887 - 12,887
2005 11,118 50 11,168
2006 15,560 173 15,733
2007 12,885 37 12,922
2008 15,886 334 16,220
2009 9,978 26 10,004
2010 9,925 232 10,157
2011 9,058 29 9,087
10-year average -
(1990-1999) 11,312 11,312
10-year average -
(2000-2009) 11,531 11,593
5-year average
(2005-2009) 13,085 124 13,209
Historical average
(1990-2011) 11,246 - 11,286

Source T. Hamazaki, Biometrician 111, ADF&G Division of Commercial
Fisheries, Anchorage, personal communication, September 24, 2012
for king salmon, chum salmon, sockeye salmon, and coho salmon;
and November 15, 2012 for pink salmon.

Note Dash (-) indicates no pink salmon harvests collected; pink salmon
harvests were not collected until 2005.
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APPENDIX C: CUSTOMARY AND TRADITIONAL USE EIGHT
CRITERIA WORKSHEET, KUSKOKWIM RIVER DRAINAGE,
PREPARED BY ADF&G DIVISION OF SUBSISTENCE,
JANUARY 2001
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CUSTOMARY AND TRADITIONAL USE EIGHT CRITERIA WORKSHEET

Prepared by the Division of Subsistence
Alaska Department of Fish and Game
January 2001

KUSKOKWIM RIVER DRAINAGE:
CHINOOK SALMON

CHUM SALMON

SOCKEYE SALMON

COHQ SLMON

PINK SALMON

In 1887 and again in 1993 the Board of Fisheries heard a report from the Division of
Subsistence and made a finding that there are customary and traditional uses of Kuskokwim
Area salmon. In 1993, the board also identified the amounts necessary for subsistence for all
saimon to be 192,000 - 242,000.

4

1. A long term (1 generation or more), consistent pattern of taking, use, and rellance on
the fish stock or game population that has been established over a reasonable period
of time, excluding interruption by circumstances beyond the user’s control, such as
unavailability of the fish or game caused by migratory patterns.

The use of salmon for subsistence by people living in the Kuskokwim Area predates recorded
history. Records and journals written by early explorers, traders, and missionaries who came
into contact with local residents in the 1800s and early 1900s describes the use of salmon and
indicates that salmon were an important subsistence resource for many of the area inhabitants
(Zagoskin 1847; Nelson 1899, Spurr 1950, Oswalt 1963, Hinkleman & Vitt 1985, Bendell 1987).
Reports prepared by federal fisheries management staff occasionally described the subsistence
fishery during the period from the 1920s to statehood (Bower 1923, Pennoyer, Middleton and
Morris 1965, U.S. Department of Interior 1931, 1939 and 1940). The Department of Fish and
Game has collected subsistence salmon harvest information for most Kuskokwim Area
communities since 1960 (Walker and Brown 198, Alaska Department of Fish ad Game 1989 —
2000). Descriptions of the harvest and use of salmon in the 1980s are provided in Chamnley
1984, Stickney 1984, Wolfe et al. 1984, Stokes 1985, Kari 1985, Andrews and Coffing 1986,
Andrews and Peterson 1983 and Coffing 1991.
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KUSKOKWIM AREA SUBSISTENCE SALMON HARVESTS 1990 - 1999,

District 1 District 2 Upper River
(Lower River) {Middle River) (All Above District 2)
Minimum Average High Minimum Average High Minimum Average High
Chinook 62,795 69,207 78,956 7181 9,357 12,754 3,082 4,197 4,750
Sockeye 21671 30,733 42,883 2,183 3,315 5,089 3121 5,156 7,445
Coho 18,979 26,725 43,362 2,010 2926 4,448 2,976 5,153 7112
Chum 32,790 _58,001 93,743 3916 10304 19,132 2297 6,837 13,633

ALLSPECIES 153,722 184,667 233,946

District 2
and Upper River
Minimum Average High
Chinook 10,263 13,554 17,480
Sockeye 5,572 8471 12,534
Coho 4,986 8,079 10,295
Chum 7,001 17142 32,765

ALL SPECIES 31,209 47,245 65,274

KUSKOKWIM RIVER

16,097 25,902 34,691

" District4
(Quinhagak)

Minimum Average High
2746 3,698 6,013
400 1,173 1,951
1264 2427 4,174
600 _ 1459 3,234
5853 8,757 15,372

REMAINDER OF
KUSKOKWIM AREA

15202 21,343 30,583

District 5

(Goodnews/Platinum)
Minimum Average High
374 666 917
253 750 1,282
305 853 1,828
133 325 1,008
1404 2594 4,176

TOTAL
KUSKOKWIM AREA

Minimum Average High

Chinook 64,795 82,762 96,436
Sockeye 27,791 39,204 52,984
Coho 24,864 34,803 50,370
Chum 39,970 _75,143 _126,508

ALLSPECIES 188,476

231,912 293,554

Minimum Average

High

3,535 4,511 6,699

823 2073 3420
1682 3416 5922
1006 _3.004 4961
7,588 13,003 20,968

Minimum

Average High

68,686 87,272 100,159
28622 41276 56,404
27,239 38,220 55,620
40,976 78,147 _ 131,469
198,466 244,915 314,522



APPENDIX D: CUSTOMARY AND TRADITIONAL USE EIGHT
CRITERIA WORKSHEET, THE REMAINDER OF THE
KUSKOKWIM AREA, PREPARED BY ADF&G DIVISION OF
SUBSISTENCE, JANUARY 2001
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CUSTOMARY AND TRADITIONAL USE EIGHT CRITERIA WORKSHEET

Prepared by the Division of Subsistence
Alaska Department of Fish and Game
January 2001

KUSKOKWIM AREA EXCLUDING THE KUSKOKWIM RIVER DRAINAGE: ALL SALMON
(REMAINDER OF KUSKOKWIM AREA)

In 1987 and again in 1993 the Board of Fisheries heard a report from the Division of
Subsistence and made a finding that there are customary and traditional uses of Kuskokwim
Area salmon. In 1983, the board also identified the amounts necessary for subsistence for all
salmon to be 192,000 - 242,000.

1. Along term (1 generation or more), consistent pattern of taking, use, and reliance on
the fish stock or game population that has been established over a reasonable period
of time, excluding interruption by circumstances beyond the user’s control, such as
unavailability of the fish or game caused by migratory patterns.

The use of salmon for subsistence by people living in the Kuskokwim Area predates recorded
history. Records and joumals written by early explorers, traders, and missionaries who came
into contact with local residents in the 1800s and early 1900s describes the use of salmon and
indicates that salmon were an important subsistence resource for many of the area inhabitants
(Zagoskin 1847; Nelson 1898, Spurr 1950, Oswalt 1963, Hinkleman & Vitt 1985, Bendell 1987).
Reports prepared by federal fisheries management staff occasionally described the subsistence
fishery during the period from the 1920s to statehood (Bower 1923, Pennoyer, Middleton and
Morris 1965, U.S. Department of Interior 1931, 1939 and 1940). The Department of Fish and
Game has collected subsistence salmon harvest information for most Kuskokwim Area
communities since 1960 (Walker and Brown 198, Alaska Department of Fish ad Game 1989 —
2000). Descriptions of the harvest and use of salmon in the 1980s are provided in Chamiey
1984, Stickney 1984, Wolfe et al. 1984, Stokes 1985, Kari 1985, Andrews and Coffing 1986,
Andrews and Peterson 1983 and Coffing 1991.
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2. A use patiem reciuring in specific ssasons of the year.

s Auupﬂunmhﬂwn!mdnﬂmdmmumm“mw
efficiency and aconomy of sffort and cost.

Nmmmmomﬂvmmmdwlhmmhmﬂmébnmuwﬂummddm
gill nets mada of seal aidn or wilow bark. Near tha tum of tha cantury, fishwheele were introduced by
miners and readily adoptad by local fisherman along the middie and upper Kuskokwim Fiver drafage.
Todw.ﬂuﬂdrﬂtgllmmhmﬂmtymdmmdmummm
most of the Kuskokwim Area, Fishwheels continue to be the middie and
uppor Kuskokwim drainage. Spears are used in
Kanelaok River drainage. Some families who do not have bosts or nets rely on
mmmmm.mmmdeemmmgwmmmm
mdmnpnmmww.mmmmdwmwwmm
chinook salmon along the Salmon Fork and the Litle Tonzona rivers. Rod and reel gear is the most
sfficient gear in this area for taking chinook saimon.

i
g
:
g
:

4 ‘The area In which the noncommercial long term and consistent patiem of taking, use, and
ralianca upon the fish stock or game population hae been estabiished.

located slong the Johnson River, west of Bethel, move to fishing sites located along the Kuskokwim
River. Rasidents of Nikolal move 1o remoto fishing sites 130 miles from their community to take
chinook salmon near the confiuence of the North and South forks
Salmon River, and along the Litle Tonzona Aiver. Salmon are also harvested near whero peaple
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Knowledge and sidiis associated with subsiatence salmon fishing are taught by involving young or esa

experienced Individuals in all aspects of saimon fishing, equipment repair and maintanance, and

processing, Elder family members ofieh overses salmon production activities and direct younger

members who share In production tasks. Children are ofien Involved in the

and learn the skills necassary for becoming successiul fishers and processor by asslsting
experienced aduits, Men are the primary harvesters while females are tha primary proGessors.

Bxamples of per capita harvests of salmon in the Kuskokwim Area are: 613 pounds in Chuathbaluk
(1962), 448 in Kwethiuk (1968), 342 In Quinhagak (1882), 288 in Nunapichuk (1983), 211 in Blestmine
(1982), 113 In Tununak (1968).
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KUSKOKWIM AREA SUBSISTENCE SALMON HARVESTS 1990 — 1999.

District 1 District 2 Upper River
(Lower River) {Middle River) (ANl Above District 2)
Minimum Average High Minimum Average High Minimum Average High
Chinook 52,795 69,207 78,956 7,181 9,357 12,754 3,082 4197 4,750
Sockeye 21,671 30,733 42,883 2183 3,315 5,089 3,121 5,156 7,445
Coho 18,979 26,725 43,362 2,010 2,926 4,448 2,976 5,153 7112
Chum 32,790 _58,001 93.743 3916 10304 19.132 2297 6,837 _13.633

ALLSPECIES 153,722 184,667 233,948

District 2
and Upper River
Minimum Average High
Chinook 10,263 13,554 17,480
Sockeye 5572 8471 12,534
Coho 4,986 8,079 10,295
Chum 7.001 17,142 32,765

ALL SPECIES 31,299 47,245 65,274

16,097 25,902 34,691

15,202 21,343 30,583

District 4 District 5
(Quinhagak) {Goodnews/Platinum)
Minimum Average High Minimum Average High
2,746 3,698 6,013 374 666 917

400 1173 1,951
1,264 2427 4174
600 _1459 3,234
5853 8757 15372

REMAINDER OF
KUSKOKWIM RIVER KUSKOKWIM AREA
Minimum Average High Minimum Average High
Chinook 64,795 82,762 96,436 3535 4,511 6,699
Sockeye 27,791 39,204 52,984 823 2,073 3,420
Coho 24864 34,803 50,370 1682 3,416 5,922
Chum 39,970 _75.143 _126,508 1,006 _3.004 4.961

ALLSPECIES 188,476 231,912 293,554

7,588 13,003 20,968

253 750 1,282
305 853 1,828
133 325 1006
1,404 2594 4,176

TOTAL
KUSKOKWIM AREA

Minimum Average High
68,686 87,272 100,159
28,622 41,276 56,404
27,239 38,220 55,620
40976 78,147 _131.469
198,466 244,915 314,522

KuskoRemainderfoSalmonC&T2001.doc



KUSKOKWIM AREA

5 AAC 01.286 CUSTOMARY AND TRADITIONAL SUBSISTENCE USES OF FISH
STOCKS. (a) The Alaska Board of Fisheries (board) finds that the following fish stocks
are customarily and traditionally taken or used for subsistence:
(1) Salmon, halibut, Pacific cod and all other finfish except as specified in (2) of this
section, in the Kuskokwim Area; and
(2) herring and herring roe, along the coast between the westernmost tip of the
Nasknoat Peninsula; and the terminus of the Ishowik River, and along the coast of
Nunivak Island.

The department recommends repealing the above language and adopting the substitute
language below:

Range based on low harvest and median harvest of last ten years: \L—' — ?k(

5 AAC 01,286 CUSTOMARY AND TRADITIONAL SUBSISTENCE USES OF FISH
STOCKS AMOUNTS NECESSARY FOR SUBSISTENCE USES. (a) The Alaska
Board of Fisheries (board) finds that the following fish stocks are customarily and
traditionally taken or used for subsistence:
(1) Halibut, Pacific cod and all other finfish except as specified in (2) of this section,
in the Kuskokwim Area; and
(2) Chinook salmon, chum salmon, sockeye salmon, coho salmon, and pink salmon
in the Kuskokwim River drainage
(3) Salmon in the remainder of the Kuskokwim Area
(4) herring and herring roe, along the coast between the westernmost tip of the
Nasknoat Peninsula; and the termins of the Ishowik River, and along the coast of
Nunivak Island,
(b) The Board finds that the following amounts are reasonably necessary for
subsistence uses
(1) 64,500-83,000 chinook salmon in the Kuskowkim River drainage
(2) 39,500-75,500 chum salmon in Kuskowkim River drainage
(3) 27,500-39,500 sockeye salmon in the Kuskowkim River drainage
(4) 24,500- 35,000 coho salmon in the Kuskowkim River drainage
(5) 7,500~ 13,500 salmon in the remainder of the Kuskokwim Area

(3
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