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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
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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 METE
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 s corporate suffixes: coefficient of variation cv
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
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nautical mile nmi District of Columbia D.C. covariance cov
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all atomic symbols (e.g., AK, WA) probability P
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calorie cal probability of a type Il error (acceptance of
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hydrogen ion activity (negative log of) pH standard error SE
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ABSTRACT

This report provides options for amounts reasonably necessary for subsistence (ANS) for consideration by the
Alaska Board of Fisheries as it discusses proposals addressing the subsistence salmon fisheries in the Yukon Area.
The subsistence salmon fisheries are a critical component of the annual subsistence harvests of wild foods by
residents of the entire Yukon Area. Changing harvest levels of summer chum and fall chum salmon, in particular,
may warrant revisiting the current ANS ranges to evaluate how well they reflect contemporary subsistence practices.

Key words: Subsistence fishing, amount necessary for subsistence, customary and traditional uses, Yukon River
drainage, Yukon Management Area, king salmon, summer chum salmon, fall chum salmon, coho
salmon, pink salmon, Board of Fisheries.

INTRODUCTION

This report has been prepared for the Alaska Board of Fisheries (board) for reference when considering
proposal 130, with 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 Yukon Area. As described in greater detail below,
the Alaska Department of Fish and Game (department) recommends adjusting the king salmon ANS, re-
evaluating summer chum and fall chum salmon ANS levels, making no change to coho ANS levels, and
establishing a pink salmon ANS range at this time.

The subsistence salmon fisheries in the Yukon 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. 2011). Since
1994, when the department began acquiring reasonably complete statewide coverage of subsistence
harvest data, 30% of king salmon have been taken from the Yukon Area. Recent Division of Subsistence
data suggest that salmon account for as much as 59% of the total annual harvest of fish and wildlife for
subsistence in the Yukon Area (Brown et al. In prep). Residents of the Yukon Area harvest 4 species of
Pacific salmon for subsistence purposes: king Oncorhynchus tshawytscha, summer and fall chum O.
keta, coho O. kisutch, and pink O. gorbuscha salmon. Sockeye salmon O. nerka do not generally migrate
up the Yukon River, but along with pink salmon, are locally important where they occur along the coast
and in the lower river. Drift gillnetting, set gillnetting, and fish wheels are the primary gear types used
when harvesting salmon, although additional gear types are allowed as specified in 5 AAC 01.220.

SUBSISTENCE SALMON HARVEST MONITORING PROGRAM

Since 1961, the department has collected information on subsistence salmon harvests in the Yukon Area.
The monitoring program uses a combination of door-to-door household surveys and permits to estimate
harvests by community for most of the drainage within Alaska’s borders; harvest calendars provide
additional information on the timing of harvests. In 1989, the survey methodology was redesigned by the
Division of Subsistence utilizing comprehensive household lists and harvest groups for households which
were classified by whether or not they usually fished for salmon. In 1990, households were further
categorized as “Light,” "Medium,” or “Heavy” harvesters based on each household’s harvest history.
Surveys are conducted annually in 33 communities, and households are selected for the annual survey
using random stratified selection: 100% of fishing households designated as heavy harvesters, medium
harvesters, and unknown harvest levels are selected; and 30-50% of households that do not fish or are in
the light harvester group are selected. Annually, 75-80% of selected households are surveyed.
Responses from each harvest group are used to estimate the harvest of unsurveyed or unselected
households and provide a total community harvest estimate.

In areas of the Yukon River drainage accessible by road (e.g., communities of Manley, Eagle, Circle,
Nenana, etc.), subsistence harvest information is collected from returned subsistence permits. Harvest



totals reported on returned permits are not expanded to estimate information from unreturned permits.
The total number of salmon harvested for subsistence in the Yukon Area consists of survey community
estimates, reported permit harvests, and the number of test fish distributed to communities. Prior to
salmon fishing activities, subsistence harvest calendars are mailed out to all identified fishing households
within the survey communities. The calendars provide space for fishers to record their daily subsistence
catch of salmon, by species. On average, roughly 15% of calendars are returned each year. Calendars
and properly filled-out permits provide harvest by day and therefore, provide harvest timing information
not obtained by any other data collection method. Annual documentation of subsistence salmon harvest is
used in conjunction with commercial, sport, and personal use harvests, and escapement estimates, to
calculate total run size. Salmon harvested in the Fairbanks Nonsubsistence Area are reported on personal
use permits.

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 Yukon Area are customarily and traditionally taken or used
for subsistence. In 1993, the board revisited C&T uses of salmon in the Yukon Area, reaffirmed the 1987
C&T finding for all salmon in the Yukon Area, and found that 348,000-503,000 salmon were necessary
for subsistence uses, all salmon species combined. In 2001, the board again revisited the C&T finding of
Yukon Area salmon and made species-specific ANS findings for king, summer chum, fall chum, and
coho salmon for the Yukon-Northern Area, excluding pink salmon. The board set the ANS based upon
the harvest history in the Yukon Area during the years 1990-1999 (5 AAC 01.236). 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 high harvest over the 10-year period to determine the ANS for each salmon
species, although years when there were subsistence fishing restrictions during the fall season were not
included in the analysis (Table 1). No ANS determination was made for pink salmon.

Table 1.—Estimated harvests of Yukon Area salmon, 1990-1999.

Salmon species Low Average High ANS

King salmon 45,669 52,519 66,704 45,500-66,704
Summer chum 83,784 117,151 142,192 83,500-142,192
Fall chum 89,938 123,749 167,900 89,500-167,900
Coho salmon 20,885 34,777 51,980 20,500-51,980

Source Customary and Traditional Use Eight Criteria Worksheet prepared by ADF&G Division of Subsistence,
2001.

The Yukon Area includes communities along the mainstem and its tributaries, as well as the communities
of Hooper Bay and Scammon Bay along the Bering Sea Coast. The Yukon Area also includes the
community of Chevak, which is not part of the postseason subsistence salmon harvest monitoring
program administered by the Division of Commercial Fisheries. Salmon harvested for personal use near
the community of Fairbanks are not included in the ANS findings.



ANS OPTIONS IN 2013

Following are 3 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 options presented below were developed
using estimates from the Yukon Area postseason subsistence salmon harvest monitoring program (tables
2 and 3). Historical harvest estimates for the Yukon Area by species and year are shown in Table 4.

The department recommends an adjustment to the king salmon ANS range; a 2004 alignment in
expansion methods between divisions of Commercial Fisheries and Subsistence data sets may warrant
adjustment to king salmon ANS range. The original species-specific ANS ranges were established by the
board in 2001 based on Division of Subsistence data. After alignment in data analysis methods, the high
harvest of 66,704 salmon was adjusted to 63,915 (1993). Except for recent years when restrictions to
subsistence fishing have limited harvests, king salmon harvests have been stable through time. Although
harvest levels of king salmon have fallen below the lower boundary of the ANS range for the last several
years, this is likely due to fishing restrictions and poor abundance rather than changing C&T harvest
patterns or levels. The department does not recommend changes to the coho salmon ANS range. Even if
an alignment of expansion methods may also have affected earlier annual coho salmon harvest estimates,
it does not affect the range of low and high harvest estimates. Because of overlapping run timing and
similar fish morphology of coho and fall chum salmon, harvest of 1 species are affected by management
of the other, with fall chum salmon being the primary targeted species in most years. Therefore, any
changes in harvests of coho salmon do not necessarily reflect changes in harvesting coho salmon, but
rather fall chum salmon management actions.

Harvest data suggest that harvest levels of Yukon Area summer chum and fall chum salmon stocks have
fluctuated over the last decade. In the 11 years since 2001, when the board made species-specific ANS
ranges, subsistence harvests of summer chum salmon have fallen below the lower bound of the ANS
range 4 times (see Table 4); 3 of those years are excluded from the ANS reevaluation because of
subsistence restrictions resulting from low run abundance or summer-season restrictions to conserve king
salmon. The most recent 10-year (all years included between 2002-2011) average of summer chum
subsistence harvests is 89,997, which is still within the 2001 ANS range. Prior to 1997, when the salmon
roe market declined, subsistence harvests of summer chum salmon were regularly estimated between
115,000 and 140,000 fish. Fishers harvested summer chum salmon for roe and kept most of the carcasses
primarily for dog food; these fish were counted in the subsistence harvest. After the disappearance of the
salmon roe market in 1998, and a series of poor runs from 1998 through 2001, subsistence harvests
appear to have restabilized at lower levels, ranging from 77,934 (2004) to 115,078 fish (2006), though
these levels have largely fallen within the existing ANS range, especially within recent years. Summer
chum salmon may play a larger role in subsistence salmon harvests if king salmon continue to decline, as
subsistence users attempt to adapt to changes in king salmon availability.

Fall chum salmon harvests have shown similar declines, though they are not linked to a commercial
market. Fall chum salmon are used as both human food and dog food, depending on quality and timing of
harvests within the run. Between 1990 and 1999, fall chum salmon subsistence harvests ranged from
89,940 to 167,900 fish (except for 1993 and 1998 when runs were very poor). Excluding the years 2000
through 2003, 2009, and 2010, when subsistence restrictions were in place, subsistence harvests since
2000 have ranged from 62,526 (2004) to 101,221 (2007). The most recent 10-year (all years included
between 2002-2011) average of fall chum subsistence harvests is 72,021 and the most recent 5-year (all
years included between 2007-2011) harvest average is 81,109 fish, both below the lower end of the 2001
ANS range of 89, 500 fish. Declines in the maintenance of dog teams along the Yukon River likely
account for this change in harvest levels.

Finally, data and options are provided to assist the board in considering an ANS range for pink salmon.
The board made a positive C&T use determination for Yukon Area pink salmon in 1987, which was
reaffirmed in 1993 and 2001 (5 AAC 01.236). Harvest data have been estimated only since 2000. Now



that the department has subsistence harvest estimates of pink salmon harvests since 2000, the board may
choose to establish an ANS for pink salmon in the Yukon Area. Only small harvests of pink salmon are
documented. Pink salmon are harvested incidentally to other fisheries inriver and are not typically
targeted for harvest by subsistence fishers, except perhaps in Hooper Bay. Fluctuations in harvest are
likely due to the effect of pink salmon abundance on incidental harvest while fishing for other salmon.
There is no commercial fishery targeting pink salmon in the Yukon Area at this time and pink salmon are
not actively managed. The options below include data from 2002 through 2011, excluding 2000-2001.
These years appear anomalous, although it is unknown why.

Table 2.-OPTION A: Range based upon low and high harvests in the Yukon Area, 2002-
2011, except king salmon [1990-1999].

ANS
Low Average High ANS (current) (revised, low/high)
King salmon 45,500 52,109 63,9152 45,500-66,704 45,500-63,900
Summer chum 77,934 92,145° 115,078 83,500-142,192 77,900-115,000
Fall chum 62,526 84,807° 101,221 89,500-167,900 62,500-101,200
Coho 12,344 19,429" 27,250 20,500-51,980 no change
Pink 2,118 4,558 9,697 none 2,100-9,700
a. Low and high harvests reflect the year range used by the board to determine the original ANS; the

department is not recommending a reevaluation of the ANS range, so these harvest estimates represent the same
years used to establish the original ANS range.

b.
c.
d.

Excludes 2001, 2003, and 2009.

Excludes 2002—-2003 and 2009-2010.
Excludes 2002-2003 and 2009-2010.

Table 3.-OPTION B: Range based upon low and high harvests in the Yukon Area, 1990-
2011, except king salmon [1990-1999].

ANS
Low Average High ANS (current) (revised, low/high)
King salmon 45,500 52,109 63,915° 45,500-66,704 45,500-63,900
Summer chum 77,934  104,566" 142,192 83,500-142,192 77,900-142,200
Fall chum 62,526  107,060° 167,900 89,500-167,900 62,500-167,900
Coho 12,344 28,199" 51,980 20,500-51,980 no change
Pink 2,118 4,558° 9,697 none 2,100-9,700

a.

b.

c.
d.
e

Low and high harvests reflect the year range used by the board to determine the original ANS; the
department is not recommending a reevaluation of the ANS range, so these harvest estimates represent the same
years used to establish the original ANS range.

Excludes 2001, 2003, and 2009.

Excludes 2002—-2003 and 2009—-2010.
Excludes 2002-2003 and 2009-2010.

Excludes 2000-2001.

OPTION C: No change to any or all of the species-specific ranges.



Table 4.—Historical subsistence harvest estimates for 4 species of salmon in the Yukon Area,
1990-2011 (shaded cells indicate years excluded from ANS reevaluation; outlined cells indicate
those years when the harvest fell below the ANS range).

Summer Total

Year King chum Fall chum Coho Pink salmon
1990 48,587 115,609 167,900 43,460 ND 375,556
1991 46,773 118,540 145,524 37,388 ND 348,225
1992 47,077 142,192 107,808 51,980 ND 349,057
1993 63,915 125,574 76,882 15,812 ND 282,183
1994 53,902 124,807 123,565 41,775 ND 344,049
1995 50,620 136,083 130,860 28,377 ND 345,940
1996 45,671 124,738 129,258 30,404 ND 330,071
1997 57,117 112,820 95,141 23,945 ND 289,023
1998 54,124 87,366 62,901 18,121 ND 222,512
1999 53,305 83,784 89,940 20,885 ND 247,914
2000 36,404 78,072 19,395 14,939 1591 148,810
new 2001 55,819 72,155 35,703 22,122 403 185,799
ANS 2002 43,742 87,056 19,674 15,489 8,425 165,961
2003 56,959 82,272 56,930 23,872 2,167 220,033
2004 55,713 77,934 62,526 20,795 9,697 216,968
2005 53,409 93,259 91,534 27,250 3.132 265,452
2006 48,593 115,078 84,002 19,706 4,854 267,379
2007 55,174 92,926 101,221 19,624 2,118 268,945
2008 45,186 86,514 89,357 16,855 9,529 237,912
2009 33,805 80,539 66,119 16,006 2,300 196,469
2010 44,559 88,373 68,645 13,045 4,199 214,622
2011 40,980 96,020 80,202 12,344 2,291 229,546

5-year average
(2007-2011) 43,941 88,874 81,109 15,575 4,087 ND
10-year average
(2002—-2011) 47,812 89,997 72,021 18,499 4,558 ND
Historical

average 49,611 100,987 86,595 24,282 3,965 261,474

(1990-2011)
Sources Brase and Hamner 2002; Jallen et al. 2012.
ND = Data not available.




=

— ;
: . . &) 1
Yukon River Fisheries Management Area &/ :
& 1 Old Crow
. Eil P s Y
N \ Bemesl,-:" caaq&a/\ieneﬂe -”j ’\
Alatnas) -~ ¥ R\ ;
u\kﬂwﬁ‘ //"' ~ ‘Allakaket " /
Nome o “Hughes Gaver < * Bivg, L r
f Huslla — Stevens Village 7 n Chalky'ts'kx ye’f &£
. ;_;_j,f 5¢ 5d Birch- 3 A
= 5 :— g Creek <z
4b Tanana a1 Rampart ) Circle », 9
¥ Centrals <X
Point Romanof 4c Sa % '” Mamey Mmm, o Bl Nding 1%
enmonap N PR da Ao 6a Y ek N
& & - Chw'ﬂ LZ
Alzkanuis Pt o &~ & | Upper Yukon Area }’ 6b o\ Eagle )
Nunam Iqua, S S A . & %7 Nenana\ a® ]
1 5(/ J 4;’ B\ : Districts 4,5.6 LS a “' SHLE"‘ Ny
P-tkas’/ P ' e S ) 4
ScammonBayl M. Graylrng o o\.p;l S Dawson
A village{s =/ ok Py 5 W Healys /Delta Jot, 3 3, : -
SORSE 28Y St. Mary's \Ls. F'Ilot Station | "Shageluk : '?945 ! )
Ehevak E ‘ Marshall3 / Dot Lake™\ “Z, 1 i
¢ Holy Cross ) i \
Naskonat & / Tanacross®, :
Pemnsula ~ Russian Mission @.‘\((\ P — - , Tlh j
~_ / orthways
-’7') Lower Yukon Area & ( " L
. N ! !
Districts 1,2,3 & ) ‘
. Coastal District
0 50 100 miles
Dillingham
I :

Figure 1.—Yukon area.




REFERENCES CITED

Brase, A. L. J., and H. H. Hamner. 2002. Subsistence and personal use salmon harvests in the Alaska portion of the
Yukon River drainage, 2001. Alaska Department of Fish and Game Division of Commercial Fisheries Regional
Information Report No. 3A02-32, Anchorage. http://www.sf.adfg.state.ak.us/Fed AidPDFs/RIR.3A.2002.32.pdf

Brown, C., J. Magdanz, and H. Ikuta. In prep. Comprehensive data from the lower and middle Yukon Area: An
Index Community approach to data collection. Alaska Department of Fish and Game Division of Subsistence
Technical Paper No. NNN, Fairbanks.

Fall, J. A., C. Brown, N. Braem, J. J. Simon, W. E. Simeone, D. L. Holen, L. Naves, L. Hutchinson-Scarbrough, T.
Lemons, and T. M. Krieg. 2011. Alaska subsistence salmon fisheries 2008 annual report. Alaska Department
of Fish and Game Division of Subsistence  Technical Paper No. 359, Juneau.
http://www.adfg.alaska.gov/techpap/TP359.pdf

Jallen, D. M., S. K. S. Decker, and T. Hamazaki. 2012. Subsistence and personal use salmon harvests in the Alaska
portion of the Yukon River drainage, 2011. Alaska Department of Fish and Game, Fishery Data Series No. 12-
72, Anchorage.



APPENDIX A: CUSTOMARY AND TRADITIONAL USE EIGHT
CRITERIA WORKSHEET, YUKON AREA SALMON: KING,
SUMMER CHUM, FALL CHUM, COHO, AND PINK



RC 41

N~ 7
leo Q30 fom Ten 2004 &Fﬁ%)
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YUKON AREA SALMON: CHINOOK, SUMMER CHUM,
FALL CHUM, COHO, AND PINK

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

In 1987 the Alaska Board of Fisheries reviewed information on uses of salmon and
made a finding that there are customary and traditional uses of salmon in the Yukon
area. The Board reviewed and reaffirmed these findings in 1993.

1._A long-term consistent pattermn of noncommercial taking, use, and reliance on the figh

stock that has been established over a reasonable period of time of not less than one
generation, excluding interruption by circumstances beyond the user's control.

Salmon is by far the most important fish in Yukon River fisheries. Their use predates
recorded history. Early explorers documented salmon fishing activity and use of dried
salmon for human food as well as for dogs used for transportation (Nelson 1879;
Zagoskin 1957). Harvest and use of salmon have been documented throughout this
century by federal and state fishery management agencies.

Saimon continue to be a mainstay of the Yukon River economy in Alaska. Subsistence-
caught salmon account for more pounds of food than any other single resource in many
Yukon communities. Chinook is a major saimon species used for subsistence purposes
along the entire river. The use of subsistence-caught chinook salmon is for human
consumption in all communities, although entrails, scraps, and poor quality fish are at
times fed to dogs. Chinook are cut into strips and are dried for later use as a highly
prized food. Saimon heads are often split and dried for use in soups.

Summer chum salmon are used especially in Districts 1-4, with smaller numbers in
Districts § and 6. The use of subsistence-caught summer chum salmon varies between
and within communities, generally depending upon the distance from the mouth of the
Yukon River. Summer chum salmon are a major eating fish for many households,
particulary in Districts 1-3. By the time the fish have reached the vicinity of Kaitag (450
miles upriver) their flesh is commonly of poor quality and the fish are less likely to be
used for human consumption. Upriver communities commonly process and use summer
chum for dog food.

Fall chum is a major eating fish, particularly in upriver communities. Fall chum salmon
carry large reserves of oil to travel great distances from the ocean. They are so bright in
appearance that many residents called them “silvers®.  Also, in upriver districts, large
numbers of fall chum are harvested for dog food. They are the principal species of
salmon feed to dogs in Districts 5 and 6.
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or community fishing areas. mM.MMWMIﬂmMMM
generations: an cider couple, thelr chidiren, and their children’s children. Children fraquently
aocompany thelr grandparents, parents, oider brothers, of sistars as thay do their camp chores.
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local labor. “mMmthﬂmRWhhuﬁmmmmmum
fish for themseives (and for sale). mwwamdmﬂmw“
labor inteneiva. Each member of the familly, from the oldest to the youngest, has & place at fish
camp.

7. Amduﬁnmnﬂm&mmh“ﬂumﬂu&dmw
are distributed or shared, including customary trade, barter, and git giving.

Houssholds and extended family grotips share flshing camps as well as harvasting and processing
responsiblikics. Fanwmnbmmmmbhmwﬂvdypmdpmhhm«m
activiies provide assistance In the form of fishing gear, fuel, processing equipment, of other
necessary toms. Distribution of salmon generally occurs along the same kinship lines.
serves to affiiale salmon production groups. Saimon are aiso shared with friends, eiders,
relatives living In other communities strengthening the soctal fabric In communkies.
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and nutritional elements If the subsistence way of Iife.
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In Minto (1984), 1,138 pounds in Stevens (1964), and 2,157 pounds in Tanana (1967). Per capha

harvests of subsistence resowrces by residents of five lower Yukon River commu
total

i

Stebbins ranged between 510 to 1,397 pounds (Walfe 1081).

and
In many Yukon River area communities saimon represant a majority of the by
welght) of subsistence resources harvested. Examples of par capha harvests of saimon in the
Yukmbmnmammmmdahmmniﬁ).wmhmﬂm) 607
pounds in Fort Yukon (1967), 888 pounds In Minto (1964), 821 pounds In Stevens (1984), and
1,800 pounds in Tanana (1987).
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