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The purpose of this memorandum is to inform you of our progress in reviewing and
recommending escapement goals for the Arctic-Yukon-Kuskokwim (AYK) Region. The Policy
Jor the Management of Sustainable Salmon Fisheries (SSFP; 5 AAC 39.222) directs the
department to provide the Alaska Board of Fisheries (board) with a review of salmon escapement
goals every three years in concert with the regulatory cycle for each management area.
Escapement goals were evaluated and recommended based on the SSFP and the Policy for
Statewide Salmon Escapement Goals (5 AAC 39.223).

An interdivisional escapement goal review team (review team) was convened to review available
escapement and other data and make escapement goal recommendations where appropriate.
Escapement goals recommended in this memorandum are the products of several collaborative
meetings of the review team, other department staff, and stakeholders from federal agencies and
various nongovernmental organizations. The review team helped direct the work of other staff
and reviewed that work in the process of making escapement goal recommendations to the
directors of the divisions of Sport Fish and Commercial Fisheries.
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Two important definitions are:

5 AAC 39.222(N)(3) “Biological Escapement Goal (BEG): the escapement that provides the
greatest potential for maximum sustained yield (MSY);” and

5 AAC 39.222(f)(36) “Sustainable Escapement Goal (SEG): a level of escapement,
indicated by an index or an escapement estimate, that is known to provide for sustained yield
over a 5 to 10 year period, used in situations where a BEG cannot be estimated or managed

for.”

Since inception of the Policy for the Management of Sustainable Salmon Fisheries and the
Policy for Statewide Salmon Escapement Goals in 2000 and 2001, comprehensive escapement
goal reviews have been conducted every three years for the AYK Region (ADFG 2004; Brannian
et al. 2006; Molyneaux and Brannian 2006; Volk et al. 2009). Therefore, analyses for this
review focused on stocks for which recent data (2009-2011) might result in a substantially
different escapement goal from the last review, or those goals that should be eliminated or
established.

The review team compiled existing data for each salmon stock with an existing goal and other
monitored, exploited stocks without an existing goal and made a determination to either: 1)
retain an existing goal; 2) revise an existing goal; 3) establish a new goal; or 4) eliminate a goal.
For escapement goals that were being revised or newly created, we determined the most
appropriate methods to evaluate the escapement goal.

Oral and written reports (Conitz et al. In prep) concerning escapement goals and specific
recommendations for numerous stocks in all areas of the AYK Region will be presented to the
board in January 2013. This memo will list all current and recommended escapement goals for
all management areas of the AYK Region. These recommendations are briefly described for
cach management area below. Following the January 2013 Board of Fisheries meeting, a
memorandum will be prepared by the review team to include any additional recommendations
generated through the board review process, and these recommendations will be sent to the
division directors for final adoption.

Kuskokwim Management Area

In the Kuskokwim Management Area, which includes the Kuskokwim River and Kuskokwim
Bay drainages, there are currently 25 established escapement goals for 14 king salmon, four
chum salmon, threc coho salmon, and four sockeye salmon stocks (Table 1).

The review team is recommending that a model-based drainagewide SEG of 65,000-
120,000 be established for Kuskokwim River king salmon. To develop this goal, historical
(1976-2011) Kuskokwim River king salmon run size was estimated using models combining
available escapement, harvest, run timing, and abundance data (Schaberg et al. 2012: Bue et al.
In prep). From these estimates of total run size, a spawner-recruit relationship was modeled and
yield profiles were constructed and used to select an escapement goal range (ADF&G
Unpublished). This run reconstruction and spawner-recruit modeling represented new
information to evaluate exploitation and escapement goals for Kuskokwim River king salmon.

The range for the drainagewide SEG was chosen to include the following attributes: 1) it
corresponds to escapements that have a high probability (~80%) of achieving 80% or more of
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maximum returns; 2) escapements in this range are expected to provide yields adequate to meet
subsistence needs; 3) the lower bound does not extend below the smallest observed estimate of
escapement; and, 4) the lower bound is approximately equal to the level of escapement having
the highest probability of achieving MSY (64,500). Currently, there is no whole-river
gscapement monitoring project, so total escapement will be estimated each year postseason using
the run reconstruction model.

Currently there are 10 SEGs for king salmon stocks in tributaries of the Kuskokwim River.
Using the total run size estimates and spawner-recruit model for all stocks combined, the existing
tributary goals were re-evaluated in the context of the drainagewide goal. All of these current
SEGs were developed using the percentile method (Bue and Hasbrouck Unpublished). Weir-
based goals for the George, Tuluksak, and Kwethluk rivers were developed with a relatively
short time series (10-12 years) of escapement estimates. The Tuluksak and Kwethluk river data
sets were also inconsistent over a time series that coincidentally happened to capture
predominately high escapement years. With the new information provided by the total run size
estimation, it is apparent that the goals for the George, Kwethluk, and Tuluksak rivers are higher
than necessary. The weir-based goal on the Kogrukluk River was developed using a much
longer time series dating back to 1976, and encompasses a much more representative range of
king salmon production in the Kuskokwim River. Although the SEG for the Kogrukluk River
stock was based upon an adequate time series, it was likewise revised on the basis of the new run
reconstruction model and spawner-recruit analysis (ADF&G Unpublished). Therefore, the
review team recommends revisions to three of the weir-based SEGs for king salmon:

o Kwethluk River: previous goal 6,000-11,000; recommended revised goal=4,100-7,500;
e George River: previous goal 3,100-7,900; recommended revised goal=1,800-3,300; and
o Kogrukluk River: previous goal 5,300-14,000; recommended revised goal=4,800-8,800.

These revisions were developed by multiplying the average proportional escapement in each of
these systems (escapement in tributary divided by total drainage escapement) by the upper and
lower bounds of the recommended drainagewide goal.

The review team is also recommending that the weir-based SEG for king salmon in the
Tuluksak River be eliminated. This system has been extensively altered by mining activity
and supports a very small and variable escapement of king salmon. The existing SEG is 1,000~
2,100 and was based on a relatively short and inconsistent data set. Measured escapements
between 1991 and 2011 have ranged from 239 to 2,917 fish. The nearby Kwethluk and Kisaralik
rivers support much larger escapements and likely provide an adequate index of escapement for
lower Kuskokwim River king salmon stocks.

The review team is also recommending that the aerial survey-based SEG for chum salmon
in the Kanektok River (Kuskokwim Bay) be eliminated. Due to poor weather conditions,
uncertainty of the relationship of the survey to peak spawning time, and availability of aircraft,
these counts are unreliable for evaluating a goal on this system.

All other existing escapement goals for salmon stocks in the Kuskokwim Management Arca are
recommended to continue without revision.

Yukon Management Area

In the Yukon River Management Area, which includes the entire Yukon River drainage within
Alaska, there are currently 16 established escapement goals for seven king salmon, two summer
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chum salmon, six fall chum salmon, and one coho salmon stocks (Table 2). Eight of these goals
are BEGs and eight are SEGs. In addition, there are three goals for Canadian stocks, not listed
here, that were established as part of the Yukon River Salmon Agreement. Escapement targets for
these Canadian stocks (mainstem Yukon River king salmon, mainstem Yukon River fall chum
salmon, and Fishing Branch River fall chum salmon) are set annually by the Yukon River Panel.

All existing escapement goals for salmon stocks in the Yukon Management Arca are
recommended to continue without revision.

Norton Sound-Port Clarence and Kotzebue Management Areas

A total of 30 escapement goals exist in the Norton Sound-Port Clarence and Kotzcbue
management areas for six king salmon, 14 chum salmon, three coho salmon, five pink salmon,
and two sockeye salmon stocks (Table 3). Biological escapement goals exist for three stocks,
including Norton Sound Subdistrict 1 (Nome) chum salmon, Tubutulik River chum salmon, and
Kotzebue (all areas) chum salmon. An optimal escapement goal (OEG) for Kwiniuk River chum
salmon was established by the board in 2001. The remaining 26 goals are SEGs.

The review team is recommending elimination of the aerial survey SEG for king salmon on
the Shaktoolik River. Due to poor weather conditions, uncertainty of the relationship of the
survey to peak spawning time, and availability of aircraft, these counts are unreliable for
evaluating a goal on this system.

All other existing escapement goals for salmon stocks in the Norton Sound-Port Clarence and
Kotzebue Management Arcas are recommended to continue without revision.

Page 4



AYK Escapement Goal Memo
LITERATURE CITED

ADF&G. Unpublished. Memorandum from T. Hamazaki and S.J. Fleischman, Alaska
Department of Fish and Game, to J. Linderman, J. Conitz, and M. Evenson, August 20, 2012,
Subject: Kuskokwim Chinook salmon drainage-wide escapement goal.

Brannian, L.. K., M. J. Evenson, and J. R. Hilsinger. 2006. Escapement goal recommendations
for select Arctic-Yukon-Kuskokwim region salmon stocks, 2007. Alaska Department of Fish
and Game, Fishery Manuscript No. 06-07, Anchorage.

Bue. B. G. and J. J. Hasbrouck. Unpublished. Escapement goal review of salmon stocks of
Upper Cook Inlet. Alaska Department of Fish and Game, Report to the Board of Fisheries,
Anchorage.

Bue, B.G., K.L. Schaberg, Z.W. Liller, and D.B. Molyneaux. /n prep. Estimates of the historic
run and escapement for the Chinook Salmon stock returning to the Kuskokwim River, 1976-
2011. Alaska Department of Fish and Game, Fishery Data Series No.12-XX, Anchorage.

Conitz, J. M, M. J. Evenson, and K.G. Howard. In prep. Escapement goal recommendations for
select Arctic-Yukon-Kuskokwim Region salmon stocks. 2013. Alaska Department of Fish
and Game, Anchorage.

Molyneaux, D. B. and [.. K. Brannian. 2006. Review of escapement and abundance information
for Kuskokwim area salmon stocks. Alaska Department of Fish and Game, Fishery
Manuscript No. 06-08, Anchorage.

Schaberg, K. L., Z. W. Liller, D. B. Molyneaux, B. G. Bue and L. Stuby. 2012. Estimates of
total annual return of Chinook salmon to the Kuskokwim River, 2002-2007. Alaska
Department of Fish and Game, Fishery Data Series No. 12-36, Anchorage.

Volk, E.. M. J. Evenson, and R. A. Clark. 2009. LEscapement goal recommendations for select
Arctic-Yukon-Kuskokwim Region salmon stocks, 2010. Alaska Department of FFish and
Game, Fishery Manuscript No. 09-08, Anchorage.

Page 5



g 28eqd

-panunuoa-

JaAny
a3uryo oN $00T D3S 00€°€-0v9 faang [pLay SMAUPOOD) YO (UIRI) YUON,
a3ueyd oN £00T Dag 006°T-008°1 I 19ATY SMAUPOOD) Y10, APPIA
a3uryo oN £00T S5 N 000°8-005°¢ AaAing (el J9ATY Yoppoury

Avg wimyoysny
[e0T areuwijy £00T DS 001°T-000°1 RICH JALY yesynn ]
agueyo oN 00T Ods 00T°1-0€€ Aaaimg ey (aTeurei(] NeIuy) JaARy uowies
aBuryd oN $00T DAS 009°1-0LY Aaning |euay ASATY uoulfeg NIO . BNid
Dds 005°L-001'y [603 3SIADY L00T D3s 000°11-000°9 RIETN AN AN[YRMY
Dds 008°8—008't [203 as1AdYy €002 DHES 000°+1-00€°¢ EER 12ALY qn|ynIdoy
aduryd ON $00¢ Das 00Z°1-00% AaAing eLDY IoARY yljetesty
agueyd oN €00t D3s 001°2-0L6 Aaaing [eLDY 1aAly BUlljOH
SEN 00€°€-008°( |20 asiaay £00T DHS 006°'L-001°¢ M JaAry 931030
aueyd oN $00T DS 0€8-00¢€ Koang |eLay J3A1Y yeARIETRD)
agueyd ON S00T Dds 00£°1-0pE Aaaing [elay JAARY ANWIAAURY D
aBueyd oN S00T DAs 00£°T-00T'1 Kaaang [elay 1DAR yeluy
__._Omuu-._..:m:ouvh
03§ 000°0T1-00°59 |eod ysijqeisy uny (a%euielp 2unua) 1Ay WIMNOYSNY
SILIBINQLI) PUB JIALY WIAMYONSTY
uowrjeg dury
PasIAL JsB] J0 poyjw
adAy 203 PISIAL 10 MAN uoRYy PIYSIIQEISD 18D A adA |, [eor) JUDWSsAsSY nun Y2038

€102 10} UOLIEPUIWWOIIY

(203 Judwadeasa Juadal JSOA

"€10T 10J SYJ07S UOW[ES BAIY JUIWATRUBIA WIMYOYSNY] 0] SUOIIEPUILIUIOIDT [BOT JUOWDAEISD JO AJBWIING— | J[QE

OWRA [BON) JUdWadesss| YAV



[ @8ey

‘s1oaload Funopuow Juawodeosd puk 1SIAIRY WO UINTAI [B10] S)BLUNSS 0} |aPOW B SASN pUB ‘uoseas)sod PoIaNPUOD S1 UONINISUOdaI UNY |

adueyd oN $00T Das 000°+E 000" 1 Aonung jeuay 1aARY YOyauRy
agueyd oN L00T Dad 000°0t-000°81 1M JOALY SMIUpPOOD) NI04 J[PPIA
adueyo oN £00T 048 005°61-005°S Aaaing [eLay (310,] UIBIA) I9ARY SMIUPOOD)
Aug] unmyoysny|
adueyd oN 0102 1S 000°L1-00t't SIETY 12ARY ynpnIdoy
SILIEINALI) PUE IIATY WIMNOHSTY
o[BS 43%I0S
adurys oN €002 D4s 000°CTI< RIEHY JOALY SMAUPOOD) H104 S[PPLA
Arvg unayoysny
adueyo oN 010¢ Das 000°61< H3M An[yamy
o3ueyo oN £00T H3s 000°82-000°¢ 1 M JoARy ynynidoy
SILIBINQLI} PUE JIATY WIMNOYSNY
UowRg 04o,)
33ueyo oN $00T D4s 000°Cl< BM IOATY SMaUpOO!) ¥104 3[PPIA
(203 areuiun|g £00T 048 00T's< Loaing [euay J3ALY qorjpuey
Avg wimoysny|
aFueyd oN 00T 01s 000°6t—-000° 1 SIER ARy ynpniBoy
a8ueyd oN L00T D4S  000°08+—000°02T Jeuog JaARy yeluy
SOLIEINYLI) PUE JIATY WIMYONSTY
uowjes wny’)y
PISIADL JSE] 10 poyaur
ad{, [203 PasiAdL 10 MaN uony paysiqelsa away  dAj, [goD) JUDUISSISS Y nun roIs

€107 10} UOIEPUIWIWIOIA [BOD Judwadedsy

1e0d Juowadedsa Juadaa Jsoy

"TJ0 7 38eg—1 3|qe .,



g 28ed

-panunuod-
a3uey oN §00T D3d 000°00L-000°05€ leuo§ d9ALY YUY
a3ueyd oN 010z 0ds 000°0%< M 3Ty AysjealIpuy N0 15ty
(Jwwng) uow ks wny>
SIMUETSTY
a3ueyd oN 1002 D44 005°9-00€°¢ SR/ IMO ], 1AL BYD[eg
aimdeady
a3ueyd ON 1002 D44 00L°6-008°C “NEN/HIMO L J9ATY BUDYD
a3ueyd ON auou 19 M J2AIY ESESID)
aBueyo oN 500¢ DIS 00L°1- 00171 LaAaing ey 1oAY qlAuy
aBueyd oN €002 Das 0061 0v6 Laning |euay (paulqIod $310}) 1oAY OR[N
agueyd oN S00T 04s 009°1-0t9 Loaing jeuay (1104 159 ) 19Ary Aysjeaspuy
adueyd oN 010¢ D48 006'+001°C oM (404 158) JaAry Aysjeaipuy
 uowes dury
PISIADL 1SE] 10 poylow
adA]  jeod pasiAdL 10 MIN uonIy POYSIqEIS? 2E3 A adA ] [BON) JUIWISSISEY Hun 201§

€107 10} UOIBPUIWIWOIIA |B03 Judwadedsy

[€03 Juawadedsd JuIIAL JSOIN

"€10T 10J BAIY WUAWASBUBIA JOARY UOMN A O] SUOHEPUILILLOIAI [BOF JUIURAEISI JO AIBWWING— d]qe



6 28ed

"SIUNOD AAAINS [BLIOE PUB “1Iom “IBUOS $apnjou|

20T [ENPIAIPUI UR SE PAISI] 10U S| DALY YouRIg SUiyst,] 0A0qE T 210UI00) 1o ‘SIAL yourlg Suiysi.| pue “§oluaoys “Jejepuey) sapnjouj

"SIUNOY L2AINS [BLISE pUR “JBUOS “110M ‘A2AINS JOOJ SIPN[oU]

"$HO0IS UBIPBUR) PUB UBRYSE[Y [| Sapnjoul (80T siy |,

*AIBLULUNS SIY) UL PAPN]IUL JOU 2B “[oUB ] JOATY uONN A ayi £q £|jenuue

POMIIAIIL DU JudMdaUS) HOWIDS 4241y UOYN{ DY) I9PUN DIB YIIYM ‘|20T JOATY youesg Surysig ayy pue [eof juswadeoso opiog UOW[BS WNYD |[B) UBIPRUBR)) 3]

“Arewiwms siy) jo wed se papnjour jou s|
1 Cjued JaAIY uoNn & oy AQ A[[ENUUE PIMIIADL ST PUR JUAUBAUEY HONIIDS 42A1Y UOYIL{ D)) I3pun paysiqeisa seam |03 juswadeasa uowes Sury Japlogq ueipeur)) 3y |

a8ueyd oN €002 D4s 000°L1-00T°S Aaaans jeog] I2AlY JaremIed| D B3
UowES 0Lj07)
aBueRLd ON 100T D34 000°+01-000°0$ 1euog JoARY Yalusays
adueyd oN 1002 Ddd 000°CS1-000°vL 1euog 13ATY tefepuey
aGueyd oN 100T Da4 000°CIE-000°TS 1 Ll SaumIngu L "y uoyn A taddn
a3ueyd oN 100T D¢ 000°€1 000°9 Aaaing 1004 10ATY B2
ADAING 100,
adueyo oN 100T D4d 000°9€1-000°19 papuedxz] 1A BuRUR |,
a3ueyd oN 0102 DS 000°009-000'00€ Lldinny HTRUIRI Y uoynA
Alie) vowjeg wng)
adA]  [e03 pasiAdL 10 MIN uondy PIsIAL 5B JO adAj, [gony poyiaw un yoog
PaYsIqRSD 1B 4 JUSLISSISS Y
€107 40} UONEPUIWIWIOIAI (203 Judwadedsy 1203 Juawadedsd JuIAL SO

'7J0 7 98ed—7 3|qe L.



0T 23ed

-panunuod-
AJAITS
a3ueyd oN 100T H3d 000°91-000°8 |etiae papuedxy JOATY YIjmngn [,
a5ueyd oN $00C D4S 008°t—00¥'C Aomins jeuoy ("4 199pye[BUN) Y URWOA PIO
a3ueyo oN oroz D4s 000°€T< Mmoo, (¥ ysi1) oAy ynpyniN
a3ueyd oN 1002 DH0O 000°€Z-00S°1 | omo] LAY Yniuimy
oueyo oN S00T D4as 005°T-009°1 IMAOMO JoAry axyeug
a8uryo oN $00¢ 1S 00€°+-006°T Im 1aARY JWON
AaAlns
a3ueyd oN $00¢ D4S 00T°6-000°9 [eLiae papuedxy I9AIY opelop|g
a3ueyd oN 1002 DA 000°SE 000°€T ajdnmniy eFFTY | 1LISIPNS WON
uour|gg wny)
[e0s ayeurw $00Z 04s 008 00% Kaauns [eray JOALY NIOODEYS
a3ueyd oN 00T BEN 001°1-08¢ Aaauns [eLay ("4 193pR[BUN) Y UBWOA PIO
a3ueyd ON S00T 04dS 009°2-00C°1 Mol (¥ 199PB[RUN ) JOALY YUHON
adueyd oN auou Kaaans [eLOY . JOALY yUnmingny,
a3ueyd oN $00T DAS 0Ss-00¢ famo], JOATY yniuIm
a5ueyd oN $00T DAs 00l< Aoaans |elay 1) uoisog; Y ystg
uoweg Sury
Doty JuauaSounpy
20UIN]) JAOJ/PUNOS HOMON
adA), w03 pasiAal io May uondVy BP0 adA ], jeon poa nun 203§
PAYSI|qBIS? A8 4 JUIWISSISS Y :

£107 10§ uONEPUIWWO3I [roT Judwadedsy

1203 juawadredsa Juadal SO

"€10T 10J SEAIY JUSWIITEBURIA dNQDZI0Y PUB DUIIE|) LOJ/PUNOS UOHION 10 SUOHEPUILILIOID] [203 JUSWadESd JO AIBWIWNG— ¢ S|qE .



1T 98eq

-panuiuoo-
aBueys oN §00T D4S 009°1-008 Aaaans [eLay Mer] [eloR[D
a3ueyd oN §00T DdS  000°8-000'F | AdAuns [eloy SN uowies
uoulfes 343209
a3ueyo ON $00T D4s 000°sT< 1Pmo (sTeaA |[B "y 193] R[BU ) JIALY YHON
a3ueyd oN $00T 04s 00T'E< | 1A\ (12K ppo) JaAny AwoN
agdueyd oN 5002 0as 000°€1< IO M (4824 uaAD) JAALY DWON
adueyo oN $00z 03§ 00$°01< Iomo, (51824 [1B) JoATY ynpNIN
a3ueyd oN §00¢ DAas 00t'8< MO, (steak [[2) JoAly yniuImy
uwowjeg yuld
a3ueys oN §00T DHS 001°1-08¢ Aaaans LY ("y 1931R[BUN) JoALY YUON
a3ueyd oN 010t DAS  00TL 00F'T Jomo], J2ATY YNPNIN
aBueyd ON £00T D3s 00€°1-059 Kaaans [euay JOARY yniuimy
uowjey oyo)
adA ] |03 uonoy PasiAaL Jse] 10 adAy, g0y poyjow nun }I01g
PISIARL 10 MIN PIYSI|qB)SI 18I | JUIUSSISSY
€107 10j uonEpuUdIWEdIL [vo3 Juawadedsy (203 Juawadeass UL JSON

"€ JO 7 98¢ aqe].



Z1 a8ey

a3ueyd oN L00Z D4S  000°1T-00L'6 | Aoaans [euay sioal £q|ag pue ynqoy Jaddn
28ueyd ON L00T 04S 000 €-00t°1 Koauns [elioy (oFeutrip "y YnqoY|) J9ANY Ynsymn |
adueyd oN L00T D34S 00$°01-006'F | Adoauns [eLoy (o8ruieIp 3 YnqoY]) JArY [auInbg
J5ueyd oN L00T 048 00Z'L—00£°€ AdAINS |RLIDY (35eutRIp 3 YNQOY) J9ATY uowi|Rg
aSueyd oN L00Z 04S ooo.._ 6 A3Aans [elIoy SIDAL I[N RIRON
. ) —-000°Cy ’ T )
a3ueyo oN L00T 0494 000°1ZY farns (seaue [|2) angazioy|
= ’ —000°961 [eLiae papuedxy , o
uow|es wny;)
a4y JuaudInun p\ anQI2i0y
adA g, [#03 uoIpRYy PIsIAL 358] 10 adAjy jgony poyiaw Hun oI§
POSIADL K0 MIN PIYSIGRISI dBa A JUIWSSISS Y

€102 10§ UONEpPUIWWOIAI [20T Juawadedsy

1803 judwadedsd Juadal Jso

'€ JO ¢ 98ed—¢ 9[qe L





