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The 2012 sampling season is underway in Washington, Oregon,
and California.

Fishermen collect data such as barcoding (left), length
measurements (bottom left), scale samples for aging (below),
and genetic data, as well as other catch information.

Laboratory staff are working to analyze the genetic data, enter it
into die databases, and share the data as quickly as possible.

Photos courtesy of Evan Men, Paul Men, and Doug Fricke,
commercialsalmonfishermen.
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West Coast Salmon Genetic Stock Identification
Collaboration is a working partnership between
fishermen, scientists, and managers in Washington,
Oregon, California, and Idaho that aims to benefit fish
and strengthen west coast salmon fisheries by
protecting weak stocks, providing sustainable harvest,
and improving economic opportunities and fishing
practices through better understanding of stock

specific ocean distribution and migration patterns of
salmon.
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Goal 1:

Goal 2:

Goal 3:

Project Goals
Improve understanding ofthe ocean ecology of salmon by Integrating stock-specific distribution patterns over space and

time with biological and environmental data

Integrate multiple disciplines to develop and apply new scientific technology to improve fisheries management

strategies across geo-political boundaries.

improve economic opportunities for fishermen and coastal communities.

Latest Genetic Stock Identification results

There isoverall improvement In the 2012 commercial
fishery since 2010 and 2011.This Improvement is most
significant in the stocks from the Columbia Riverand
California Central Valley.

GSI produces usable data faster than coded wire tags
(CWTSs). Genetic results can be available 24-48 hours
after sampling.

GSl supports regional management of Pacific salmon
fisheries. Fish from California rivers comprise a large
segmentofthe Oregon commercial fishery;
management of Pacific salmon by single states would
be Insufficient

(See the Central Valleyfall contribution to catch.)
With data collected over many years, we can analyze
long-term trends and the effects ofvariables such as
ocean conditions, river conditions, annual rainfall and
otherweather patterns.

2012 Season
From May through August 2012, more than 1000
Chinook salmon tissue samples have been collected at
sea in Washington, over6800 samples In Oregon, and
over 7500 in California.

InJune and July 2012, Oregon conducted the second
and third fishery-independent survey trials. This study
exploresthe possibility of test fishing to determine
stock cfistributtons. Fishermen sample In afixed grid
pattern and scientists compare their catch wfth
commercial catch from the same time period.

Preliminary data showthat to date, catch per uniteffort
(CPUE) Ismuch higher In California and Oregon In 2012
than In either2010 or 2011.

The SeaTab at-sea data entry system Isunder
developmentand has been live tested on fishing boats
to record catch and fishing data and transmit It directly
to the FishTrax™ database on shore.

WCS-G5I Collaboration

¢ The Oregon Salmon Commission, California Salmon
Counci! and Washington Trailers Association lead the
Collaboration. Partners indude Oregon Sea Grant;
Community Seafood initiative, Columbia River Inter-
Tribal Fish Commission, University of California—
Santa Cruz, Oregon State University, Oregon and
Washington Departments of Fish and WMife>
California and Idaho Departments of Fish and Game,
National Marine Fisheries Service North-westand
Southwest Fisheries Science Centers.

¢ This project has produced five years offine-scale fish
distribution data and fishing effortto support long
term ecosystem-based fisheries science and
management

¢ A majorobjective Isto preventcoast-wide fishing
dosures and enhance economic benefitsto the
salmon fishery and fishery-dependent coastal
communities.

Please visitour website at www.fshtr3x.org. For more Information and to stay Informed about our project, please contactJoe Dazey (Washington
Trailers Association, Jdazey@eenturytel.net), Nancy Fitzpatrick (Oregon Salmon Commission, nancy&oregonsolmon.org) or David Goldenberg
(California Salmon CauncO, gotden598>pacbdl.net) (

651


mailto:Jdazey@eenturytel.net

Alaska Marine Conservation Council

Alaska State Legislature
House Fisheries Committee
February 19, 2013



O

The People of Alaska Place Chinook
Salmon In High Regard



O

Chinook Bycatch in the Gulf of Alaska

e The North Pacific Fishery Management Council
IS Analyzing a Motion offered by
Commissioner Campbell (ADF+G) to Cap the
Chinook Bycatch in the GOA In the Non-
Pollock Trawl Fisheries. This is the last of the
trawl fisheries that are fishing without a cap.



WIll Catch Shares Be the Solution to
Chinook Bycatch?

e \WWhen caps were set in the Bering Sea, they
were set higher than those recommended by
the U.S. Fish and Wildlife Service, the U.S.
Department of State, the Yukon River Panel,
the Federal Subsistence Board, and the Alaska
Board of Fisheries. In the Gulf of Alaska, the
25,000 cap set on the Pollock fishery exceeds
the 10-year average. The hard caps set will
prevent high bycatch rates, but do little to
reduce bycatch of Chinook and Chum salmon.
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Every Chinook Salmon Counts

e At times of low abundance, every fish counts.
While other users have had to reduce their
harvest to conserve Chinook salmon with
tremendous economic and cultural impacts, the
trawl fisheries must do the same.

e While there are a number of factors contributing
to the current poor state of our Chinook salmon
runs, bycatch mortality is one factor that we can
control.
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Wastefulness Is Not the Alaskan Way

e Alaska has a reputation for sustainable
fisheries Management. We can and must do
better when it comes to reducing bycatch.

e The best tools for reducing bycatch are caps
on prohibited species, observation and
sampling, and finally research funding to
analyze the samples to determine river of
origin and migration paths.
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How Can the Legislature Help?

e A resolution from the legislature to the North
Pacific Fishery Management Council that
supports reduction of Chinook salmon bycatch
In the Gulf of Alaska and Bering Sea would let
the Governor-appointed Council know that
the commercial, charter, sport, and
subsistence fishermen of Alaska are being
represented In their call for reductions In
Chinook salmon bycatch.







Questions? www.akmarine.org

Alaska Marine Conservation Council


http://www.akmarine.org

Annual Report
Chinook Salmon Bycatch Reduction
Incentive Plan

2011

NMFS IPANo.  CP IPA

IPA Representative: Technical Representative:
Stephanie Madsen KarIHaﬂmger

At-sea Processors Association SeaState fC.,

P.0. Box 3281/ P.0, Box 74

Juneau, AK 99803 Vashon WA 98070
(90721 523-0970 &206 463-7310
smadsen@atsea.org arl(@seastateinc.com

April 1, 2012


mailto:smadsen@atsea.org

Introduction

Amendment9 1 to the Berin gSea ndAIeutran IsIandsGroundfrsh Frshery
ManagementPan I(B Al FMP )I sC noo saJmop hycatch in the eastern Berin Sea
(EBS? oIIockfrsher ere d regu atrons |mpIe entrn Amengment 91
Into force a the start of the 2011 | hery, Amendment 91 is an |nnovat|ve ap roach to
managing Chinook sa Im%n by atc |nth tit combrnesa ronibited siJecres atch FrPSC)
limjton t eamouni IN00k salmon t atma}/ e caugnt incjdentally by the fishery
with an incentjve plan agreement (IPA) and perormanc -standard req urrement ,
designed to minjmize bycatch to the extent practrcaberna(l ears he ag roac IS
designed to motivate fishery participants to avoid Chinoo sa mon bycatch at the
individyal vessel level yndér any condition ofﬁollockan Chinook abundance in all
ggatrlsCIpTar[rﬁsvessel -level incentives are created through contracts among the fishery

The Chinook Salmon Bg/catch Reduction Incentive Plan (CP IPA) rei)orted on
here is desrgned to provide th |ncent|ves necessary to accomplish the goals and
objectiyes 0 Amen mentgl Th %g an b ur s on experrence %arned In the development
and refinement of fime-an area sed, ro mr_rq hot-spot” avoidance programs. The
plan creates incgntives to avoid salmon b cat by restrrctrn the pollock fishin
v\})Portunrtres ofvesselswrthgoorChrno bycatch Pe}rform nce whrle allowing vessels
(i Eer ormance less restricted access to the f % rounds. srng aCcCess to
%ood kfrshrnlg INCreases veése op eratrn%costs and educes ro uct é‘
Vol |ngngroun s restrictions re ucesoPerat egcosts and al ows for the pro uction of
more high-value products (especially during thé A-season), thus increasing profits,

The incentive plan is designed to work in_concert with the annual Chinook
salmon PSC limits specified |n Amendment 91. The limits depend on whether the
frshery ﬁartrcr ants deveIoB PAs. IfIPAs are developed, then the annual limitis 60,000

|n0? r lgan two-oUf-0f-seven years, and 47591 Chinook in othera(ears Durrn
vessels participated inan IPA and.the catcher-processor (CP) sector IP
partrcr ntsrnc uded vessels harvesting the American Fisheries Act (AFE P Sector
and Alask a%ommunrtg Deveo ment uota (‘%DQZJ ollockallocatrons or the CP
sector te INOOK tawas 56f|s and the uotawas 6 ercent of the
non (% |recte hrn allocation. For the CD sector Chinook quota was 3,883
|sh and epoI ock ﬂuot was 10 percent of the af nualdrrected frshrng allocation.
ese pollock and Chinook quotas were further%Ii) cated among the séasons and the

gartrcr@atrn vefsels Table 1shows the CP IPA 2011 "day-one™allocations of pollock
nd Chinook salmon PSC quota.

Prrmar%IPA components include; (1) data gathering, monrtorrn reﬁortrng and
information sharin 83 identification of bycatch avoidance areas (BA

frshrng area pronipiti 0or bycatch performance, Ad |t|ona
comg nents |ncIude 1) an A-season cIos d ared of agproxrmately 155 51 uare nautrcal
miles on thenorthern ankofthe Bering Cany on and'(2) a set o conditional, B-season
coseq areas of aﬂjproxrmate%r %2955 l#]aremr es along the outermost EBS n)lf

Vessels are prohlbited from fishing in‘the B-season aréas beginning on October 15th and

s for vessels with



contrnurn? throu%h to the end. of the season durrng thoselyears when the aggre

bycatch of all plan vessels during the month of September exceeds a preset't re%h |d.
Table 1. CP IPA Day-One Allocations of Pollock and Chinook Salmon, 2011.

Vessel Pollock Chinook Salmon
(tons) (n)
American_Dynast 41,131 1,318
American Trium 41 731 1,318
Northern Eagle 41131 1318
Northern Jaeger 41731 1,318
Ocean Rover 41737 1317
Arctic Fjord 44766 1,205
Arctic Storm 38,433 1211
Northern Hawk h9 316 1,378
Alaska Qcean 48 260 1437
Pacific Glacier 47745 1433
Starbound 41493 1,259
Island Enterprise 20,250 112
KodralkEnter rse 20,250 112
Seattle Enterprise 20,250 112
Ocean Peace 1,321 66
Northern Glacier 515 3
Allocation Buffer 0 447
Total Allocation 569,295 17.399

Incentive Measures

ne of the most %ractrcFI and direct methods to create mcentrves to avojd

Chinook salmon bycatch Is to fimit the oIIockfrshrn rleoortunrtreso avesselwhen

bycatch performarice is poor. This simple approach Works especially well for catcher-

processors because effrcr rbt rocessrng reourre anunrnte[]ru ted row offrsh and this

can be achieved most reliably with unFestricted access to the grounds. Because

ex erience has shown that high, local concentrations of poIIockma often be found
where concentrations of Chinook are also hroh the vessels can "see” the pollock but not

the Chinook), Irmrtrng access to local areas of relativel hrghChrnookb atch Is an

ef rcrentwa% o creaté a financial incentive to avojd Chinook salmon bycatch. The

reason_for this is that losing access to good poIIockfrshrng grounds mcreases vesseI

operating costs an reducesthe amount of products that tan be uring a da
rp?rs?r Avesseq that retains nearlyunre%trrcteo[ access to goopJpohoc ?rs[rrn% y



Rgortunrtres avoids costé associated with movrnﬁr (and finding pollock in other areas,
s0 the vessel can produce more products eac

About a decade]of rndustrX experience has shown that the most efficient way to
reduce salmon bycatch to thema rmum extent ractrcable IS to focus incentive
[Jro rams on those areas where Chinoo saImonb catch rshr hest when com ared to
mount ofFoIIockharvested To accom[)J ftrs ve?(s Performan%e enchmarks
are caIcuIated naway that re Iects the amolin of pollock ha vested The first step In
creatin rogram to"avold mook ycatc IS t0 emplo data gathering, reportrg
nd i |n or ation sharin io |dent| local areas o(t reIatrveP/hrghChrnoo a Hndan eon
the polloc rounds P ockcatc and Chrnoo bcatch eco ds froma sher
partrcrpants are qat ere( comgre and evaluated each wee urrn which an PA
vesseIcatc es pollock. Inthrs nalg/srs areas of relatively high Chin okb catch are
identified t&ycatch avoidance area g Should vesséls continue to.fish iy these
areas, high hrnookt{t}ucatch Is like I1ytoo curbecause local concentrations of Chinook
routinely persist in time and space for several weeks.

An important component the ev%luatron of potentral BAAIs the)oenereitron of a
usefuI roun swrde Index of salmon abyndance. ‘This "baseline” inde ofre ative
%mon abundance on the grounds over time is caIIed the base rate. More information
a outthe methods used to |dent|fy the hase rate IS In the IPA ag reement %avarlable at.
www.fakr.noaa,gov su)starna lefisheries/b catch/sg mon/chrnook LPa/ hrnoo{k salm
ﬁgrrgg eZdOlOp Y. The base rate also takes into consideration the amo nt polloc

V

To establish and maintain rncentrves to avord Chrnook bycatch under any
condrtrono Eollock and Chinook sal mona undance, the eycatch erformance ofthe
IPA vesse fs measured both current gjostrecenttwow ksga dcumuIatrveIP/ over
the entrre |sh|n season). To evaluat rrentperformance vessel Performance S
measured urrngthe rfor two weeks and compared to astandar hat represents
better-than-aver gﬁ) rformance. Themeaere ofcurrentvessg catch perf ormance
IS called the vesse catch ratro neb catc ratio Is calcylated b drvrdr thenum er
ofChrnookcau% tincidentally Zthevesse uring the rrortwo weeks g/t e metric
tons of pollock Caught by thevese durin the rrortwo wees Atwowe gerrod 1S
used heca Be exRerrence hass own.th aO\ ¥ y vessel X%atc per ormance is
Influenced by random factors associated with cha ges In weather, winds water
tem eratures, and currents, and measuring performance. over a two-week period

pens” he effects ofthese random influences, This increases the usefulness of the
measure in the creation of an incentive for the idividual vessel to avoid bycatch.

If the current by catch Performance of an [PA vessel is not etter than average,
then the vessel is profiibited om frshrn in the BAA for aweek. Because the base rate
is calculated by aggregating pollock catch and bycatch data from all vessels frshrnﬁ for
pollock, the base rate provides a measure of the average bycatch performance oft
vessels frshrng for pollock, The plan establrshes the hétter- than average Performance
standard at 75 per ent of the base rate, So every plan vessel with current bycatch
Performance nigher than 75 pﬁrcent of the hase rate s Brohrbhted f{om trshrng within
he BAA for seven days (i.e. t oIIowrn week). If during tne following week the
current bycatch performance of a vessel operatrng under aishing prohrbrtron remains


http://www.fakr.noaa.gov/

%herthan 75 ercentofthebase rate, then the vessel is prohibited again from fishing
%/cato vor ance areas for an addjtional sevenda@ A seven-day fishing
prohrbr lon 1s called a weekly fishing prohibition.

The %umulatrve bycatch performance of avessel IS measured as the total amount
number of Chinook sa mongycatﬁ \/vt e vessel durin ehrs Ing year relative to
hegol ock all ocatron assigned-to that vessel Ta le 1shows the day-one™ assignments
or 011). So the measure ofoumuatrve vesse Performance accumulates fromthe frrsé
day offshrng through to the last. Vessel cumuatrve gcatc per ormance IS evaluate
against a standard designed to magnr fy th erncentrvet avold sa mon catchdurrn
yarswhen the baseling abundancé of Chinook 1s medium and 8g Based on analysis
of more than a decade of CP catch records, an annual bxcatch of Chinook
mdrcates ayearwhen hrnookabundance on the grou dstradrtronally fished by CP
vessels 1s ata medium level,

Cumulative b%catch performance is evaluyated on r% for thosg vessels that receive
aweekly frshrnﬁ profibition. For these vessels, rfthe curhulative C hrnookb catoh rate
|% her than the medium- abundance standard, then thevessel rsg)rohr rﬁ from

frshr %mthe BAA for two weeks. This standard 1s called th evess cumuatrve
amoupit, and a fourteen-day fishing prohrbrtron IS called an extended fishin
Erohrbrfron If vessel Chindok bycatch is greater than its cumulafive amount, then it is
ubé ?t to th? extended frshrng prohrbrtr&rn Additional information about how the
vessel cumulative amount s determine rsrntheIPA agreement.

Chinook Salmon Conservation Areas

Chrnook salmon feedin mrgratrons roduce confentgrtrons of Chinook in

drscrete loca are?saon% the EBS Quter continental shelf, an man}/ of these areas are

well k nownto oll % hermen. The are?s are known torng lock fishermen hecause
moreotent an not high concentrations of pollock are found n the areas. However,
the precise times during which pollock and'C hrnookmaybe concentrated In any local
area depends on a host ofenvrronmental andlﬁ) rr]/srca oceanographrc conditions that
chan%ewrth the seasons and Hheﬁreat er, such that it rsnot?ene all rl)ossrble to knqw
Prs olrnge%\rrvgroelrle a(nd en pollock and Chinook are concentrated together before going

Analxsrs of catch record? over a decade or more has revealed the existence of one
areaaong e outer continental shelf within which It seems that hig hconcentratrons of
Chinook aImon exist aImosteverr]ybyteardurm tewrnterfrsh'erk/ %gse on th rsI
analysis, an A-season fishing prohibition within an approximate square mile area
IS rngf E d] In tn ?an asar%d)ans to red]ucenycat'n po e area IS )éarled t(neA -5£as0N
Chinoo Salmon onservation Area (C

Ana sis of B season catch records over two decades shows that when mr%atrng
Chhrnoo ar ve op the outer continental shelf in ?uffrcrentnumbersdurrnu Septe
eodds thathrqh concentratrons of Chinook will be encountered t e fish erg
Octob eralptr%earomcrease 10 create an incentive to reduce #catc urrnﬂ latter
portion of the B-season, the CP IPA includes "triggered" fishirig prohibition for three



areas ofapﬁrommatel 129 squaremtles ann? the outermost shelf. These areas are
iae the' B-season Chinook Sajmon Conservation Area. To implement the jncentive,
| vessels are prohibited from flshtng in theétreas beﬁnnntn gon Octob r 15th an
continuin throue};hto the end of the Season during those yéars when tne ﬁgregate
n¥catch rate for a I vessels durtn% the month of September exceeds 0015 Chinodk
etric ton of pallock arvest n/1; hereafter metric tons are referred to simpl ast ns)
Maps of these Chtnook Salmon Conservation Areas and the latitude and lonqit
coordinates ofthetr oundanes are proyide d|nte A agreement. The CP aso
seC|f|es the tftenatlei1 evied onavsselforvm atin aB A prohibition orftshtn%ma
A when Tishing there is prohibited. These pena %es are $10,000 for the flrsta nual

VIO atlon $15, 000 ra second annual vjolation, and $20,000 for a third and each
subsequent violation durln%ayear with every trawl inside a prohibited area
considered a separate violatio

Effects of Incentive Measures on Individual Vessels

This annual rePor provides qhquqlttatlve evalu tion and some quantitatjve
mformatton on the eftectiveness of the plan. The A| centtvef)rogram 1S argﬁly
an area-hased program, and t |s evalu tion relies eaV|Iy on spatial analysis of pollgck
traw| locations as weIIast e bycatch performance of the individual vesséls. To'begin
an assessmentP the IPA incertives on the indjvidual vessels, the a gregate
perf ormanceo the vessels in the 2011 fishery is tabulated and compared to
erformance unn%; prior Years Table 2 shows the aggregate bycaich performance of
P 1PA vessels during 201

Comparin years smcejust before the implementation of the AFA, Chinook
salmonb catch dufing 1|s low, esPemaIIywhen adjusted for the size ofthe poIIock
catch. S e1998 thenum er of bycatch Chinook is the fourth Iowest and onry
percent |% her than the owest annua Ycatch since then After adjustment for the size
ofthegoll ck catch, the 2011 tfgeatc ratio Is the second ?West overthe time period
and utl?lgercentabove the Towest value (a difference of one salmon for every 1,000

tons of pollock catch

Figure 1shows how aggregate 2011 CP IPA Chinook Oycatch performance
comnareswnh that of rior ears Since 1998 climate condttt ns over the EBS shelf and
coastal Alaska are believed o have mainly determined the abundan eofChtnook
salmon on th e\P lock grounds, with the warm period durin 2001t rou
believed to have increased both freshwater and marine survival n2811 %b catc
E%tolg remained at a very low level, continuing a slow downward trend that began in

Figure 2 shows how aggregate 2011 CP IPA chum bycatch performance
rﬁareswnh that of )rior years. The p ronounced effect 0f the warm-weather years on
salmon survival |s als a[p[parenttnt echumb catch performance of the vessels.
The b%catch ratios indicate tha he abundance of chum salmon washkel¥h|gher in
an during recentgears |§ s consistent with the summer of 2011 likely
prowdtng relatively favdrable conditions for salmon on the EBS shelf, at feast compared



to recent years, and these conditions probably persisted into the fall when
concentra%ions of Chinook first move%l onto t}/]é) EBS shelf to feed.

Table 2. CP IPA Chinook Salmon Bycatch Performance, 2011,

Chinook _
Season Pollock Salmon Ra}m
(® (n) (n/t)

A 224 209 2236 0.010

B 316,296 1,986 0.006
A+B 540,505 4222 0.008

Figure L Chinook Bycatch Ratios, EBS Pollock, 1998-2011.



O Figure 2. Chum Bycatch Ratios, EBS Pollock B-Season, 1998-2011.

Figure 3 shows how the tlmln(i of 2011 IPA fishing activities compares with prior
ear% FortheBseason |sh|ng s(eooe u?very ﬁumkly at the start, budtdue to.a
com |nat|ono c um %catc idange efforts’arld a grounds-wide reduction in
PO lock availabil |ty at the eglnnlng 0 Au%ust just aboutgll of the vessels ftshe? until
he sea%onended eﬁltet IS ynusual pattern of effort, about 28,640 tons of pollock
(about five percent of the annual quota) went uncaught.

Table 3 shows the Chinook salmon bycatch erformance of the IPA vessels,
Performance is shown by season because the Chinook t{catch environment s different
during the A-and Bseasons During the A-season, bgca ch ratios are often double those
of the'B-season because when the séason startsC Ingok salmon are alrea yfeedlngon
the EBS shelf. As the seag g Igesses moeksalmonm grate to basin waters
abundance on thegroun sg eaI reaches a low Iever 1d March, With the’
exception of gne véssel, which did flot catch very much pollock, vesselb cateh
performance is tightly clustered around the A- season average ratio of 0.010 n/t.

Durm? the B-season, and when fishing starts quickly, it is sometimes Posmble {0
aImochom eteflshmtlt erattonsbetoreChmooks?Imon arrive on the shelf Jn the fall
to fee ther years they arrive earlier and great effort must econcentrate

I|m|t|ng thebycac The weekly bycatch data shows that an initial Waveo moo
sal m%n arriveqd %{t the EBS out rBontmentaI shefdurln%t e first week OJ SvJQt mber,
and that a second wave_arrived about the middle of October. Theagrouns

decrease in pollock availability that began during August persisted through to the end



of the season, and as a consequence, the risk of hiﬁlh pollock bycatch was significantly
increased as just about all vessels were forced to fish through to the end of October.

TabIeS%hows the ran(e]e ofvesselbyiatchgerformance ?urln the B-season. The
data confirms that most vessgls Wer%ver close t0 average pertormance. The
exceptions are two vessels with double the average ratio-and one at three times the
average. The performance of these vessels was influgnced most by a few high bycatch
trawl$ near the end of the season. The main cause of this Berformance was fhe dbrupt
decrease In pollock avajlability during Aygust and the subsequent requirement for
most vessels to fish until the season ended.” For one vessel ﬁNor_thern lacier), its only
Bollock fishing occurred [ate in October, and so the hIPh ratlo did not reflect many

catch Chinook. |nthe latter case, the Northern Eagle obviously delivered the highest
bycaten ratio, butthe"d|ffe[enc?"befween Its performdnce and av rage performanc
résulted moan/ 1?( additional” bycatch Chinook (the vessel did not catch a full share
of B-season poflock).

. The CP IPA agreement specifies that all fishing in the B-season CSCA is
prohibited be[qmnln .on October 15th in those Xearswhen the bycatch rformance for
all plan vessels combined exceeds 0.015n/t du mgthem(fntho September. The [PA
vessels caugnt 588 Chinook salmon and 59,189 tons of pollock in September, resulting
in a_byc_atcn ratio of 0,001 n lHeAs such, the LPA essels were not pr

/ hibited from
fishing in the CSCA during the last two weeks of October.

Figure 3. Number of IPA Vessels in the Pollock Fishery by Week, 2000-2011.
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Table 3. CP IPA Pollock Catch and Chinook Bycatch Performance by Season and Vessel, 2011.

A-Season Chinook B-Season Chinook A-Season B-Season
Vessel Pollock Salmon A Pollock Salmon B Ratio Ratio
(t (n) (t (n) (nht) (nht)
American Dynast 16,897 216 26,645 169 0.013 0.006
American Trium 16,356 150 26,910 123 0.009 0.005
Northern Eagle 16,467 140 12620 230 0.009 0.018
Northern Jaeger 16,032 %0 23,799 154 0.006 0.006
Ocean Rover 16,660 121 24,922 08 0.008 0.004
rct|c jord 19,448 189 25979 231 0.010 0.009
Aﬁctm tor 14088 122 23,081 30 0.009 0.001
or ern Haw 21064 170 20,446 150 0.008 0.006
Alaska Qcean 22290 255 29,799 149 0.011 0.005
Northern Glacier 485 22 1,446 16 0.045 0.011
Pacific Glacie 15,857 128 24713 101 0.008 0.004
Starboun 14 454 185 22 249 147 0.013 0.007
Island Enterprise 11,105 143 21023 184 0.013 0.009
Ko dﬂk Enterprise 11,154 153 16,204 187 0.014 0.012
Seattle Enterprise 11,253 146 9.860 il 0.013 0.001
Ocean Peace 0 0 0 0
Forum Star 0 0 0 0
American ChaIIen(IJer 0 0 0 0
Ocean arvester 0 0 0 0
rac% nne 0 0 0 0
ane 0 8 0 0 Weighted ~ Weihted
eighte eighte
M U|r M |PacT1 0 0 0 0 Avegrage Avegrage

Total 224,209 2,236 316,296 1,986 0.010 0.006
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A-Season Fishery Details

The A-season fishery began on January 20th with vessels fishing anno the 50
thom curve to the east of 170 West longitude and well away from thie shelf margin
100 fathom curve). All vessels experienced good daily catch rates with little Chinook

fa
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bycatch and few tows with ratios higher than 0.075 n/1.1The incentive plan mandates

that a short period at the begrnnrn% of each season be used to gather an evaIuate catch
and bycatch information andl to as esa the baseline abun ance of Chinook on the
rounds. The A-season period extends from January 20t to Februarz/ 14th, anddurrn
IS period the base rate rs set at 0.040n/t, The rnrtral vessel erformance evaluatign

was made on Feb uar)/ usrn? the start-u ase rate), an A were identified.

The average bycatch atio (cumuatrve ) through Februa ey3rd wasOOl5n/t and h

gerformancebenchmarkwas0030nt Atthrs time a néw, fish erg wide C |noo
g/cate data sharin agreementwas still bernone?otrated and the technical
gresentatrve could not use bycatch information from shore-plant catcher-vessels to

dentify BA

Figure 4 shows vessel trawl Iocatrons during the week following the frrst
evaluation. Att IS trmea‘portrono vesselsmoved frshrnﬁ Peratronstote
northwest, within a 50-60 fathom depth band away from the shelt margin. The figure
shows a half dozen traWI ocations wrth moderate Chrnook b)bcatch rafios (yellow stars)
In depth%eloseto fathomsbyvessels fishing to the south. Despite contirfuing, low
average bycatch performance hese trawsres Ited in the jdentification of the first BAA
of the season, FrgureSShowst e BAA and the traWI Iocatrons from the Rertormance
evaluation of Fepruary 1 0th with onevesse r%rohr ited from |sh|nag int
trawl locations during February 12 1? confir thatvesselswhrchh d been fishing in
the vicinity of the BAA moved to shallower grounds.

The performance valuation sent to the vessels on February 17th shows two BAA
in the same local area. These BAA were |étent|f|ed fr?maoombrn tion qf IPA vessel
and mothership catcher-vessel trawls, an twovesseswere roh| Ited from fishing in
the BAA. Atthis time the start- ug Eerrod was complete and t e base rate was
recalculated using IPA and moth hrﬁ catcher-vessel by catch gerformance over the
first three weeks Of the season. This change reduced the base rate to 0.035n/t and the
vessel pycatch performance benchmark 0.026 n/t. IPAvesseI average bycatch ratio
(cumulative) through February 17th was 00 15n/1.

A rule of thumb for quick appraisal of vessel annual bycatch performance is the 0.050 n/t benchmark
(one salmon in every 20 tons of pollock). When Chinook salmon is relatively abundant on the pollock
grounds, itis a significant challenge for vessels to remain under this standard (given experience and
technology). The figure legend breakpoints correspond to the 0.05 n/t benchmark as per the equation
(0.40x0.075) + (0.60x0.035) = 0.05. The breakpoints in the A-season figure legends are twice those of the 13-
season.
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Figure 4. Vessel Trawl Locations and Bycatch Performance, February 5-11, 2011.

Figure 5. Vessel Trawl Locations and Bycatch Performance, February 12-18, 2011,



The performance evaluartron sent 10 the vessels on February 24th was hhe first
that could identify BAA usin |sher wrde bycatch performance (the new Chinook
data- sharrng a reementwa? m&race Th er[ﬁorts ows h |9 by catch ratros In several
areas from mbrnatrono shar antand othersth calch vesse trawls but al
PAvesseIswere elow th eper ormance benchmark urrngt e last week of Fe ruary
andthrouq to th eend Marc IPAvesseIs Iocatedmostfr rn% on?roundswestof

West longitude and ver |noo k showed up as bycatch. Arthe beginning of
March Chinook abundance nte roun ag peared to decrease with high
concentrations remaining only in the Berin anyon sh ore Ian catcher vessel bycatch
routinely jdentified BAA adgacentto the CSCA during rcg A vessels
comgleted their A-season fishery durin the frr?ttwo weeks prrrI ﬁ%arnwrth very

Ycatch Chinook. A final pérformance evaluation on April 14th'showed a
cumufative vessel average bycatch ratio of 0.010 n/t.

, rIrure 6 shows A-season bycatch ratios from 1998 throuqh 2011, Despite what is
believed 1o have been a similar level ofChrnook%bundance on he pollock grounds as
quring 2008-2010, the IPA vessels managed to achieve reIatrveI% ow Chinodk hycatch

9nu5|0rb 2011 A-season and so continued  trend of good bycatch performance thatbegan

Figure 6. Chinook Bycatch Ratios, EBS Pollock A-Season, 1998-2011.



B-Season Fishery Details

As Fregure 3 shows, most IPA vessels were on the rounds as the B-season
opened. The B-season data-gathering period extends rom. June 10thtoJuI¥n14th, and
durrngthrs period thebase rate Issefat 0.035n/t. The rnrtralvesselger ormance
evaly tronwasmade on July l4thusrndthe start-u rﬁbase rate and no BAA were
identified. Poll ock dalil Y cafch rates were the season start through to the end
of July with virtually alf fishing west of 1 West ongitude. Very few concentratrons
of Chinook were encountered nd no BAA were rdentrfred Durr the second week of
August the vesBesex errencedwhatmangl vessel masters charactérized afa "never-
pefore-seen,” abrupt change in pollock avéilability, Frgure?shows traw| locations for
theIPAvesseIsdurrng the first week qf A Igust Which was the Iasttrmethevessels
were observed fishing onasubstantral agg g tion ofépo lock. The fi ?ure also shows a
chum-salmon BAA oVer a large portion 0f'thé grounds above the Bering Canyon.

Figure 8 shows a pattern that characterized frshrng after the abrqut change in
ollock distribution. For the remainder of Ay usttevessesencounte ver few
hingok, frshrng operations remained west of 170° West on |tude an no B Awere
identified (aﬁar chum-salmon BAA is shown rntbe lqure). ember 1t
evaluation showed a B-season cumulatrve avera ca ch ratro o n/t
However, Justafterthe begrnnrngo eptem er ecame evrdentthatan initial wave of
Chrntioksalmonhad \ feed ann?t e shelf marccrrn Atthis time most IPA
vessels moved frshrn([r to sha owerwate to limit bycatch, locating most fishing in 50-80
fathom depth bands To the east of Pervents Canyon:

The September 22nd brycatch report was the first B- seasonr port
BAA. It was over deep wate in the B rrn Canyopn and affectedt C
operations of one vesse B t Is time the Cumulative average bycatch
creased t00003 n/l thr catchChrnookforever 1,0 tonso pol ch{
Durrn the last week of Septe ert e vessels moved ost rshrn to he o utheast,
Wrth vrrtuall¥ all fishin takrngqpace east of 170° West lon |tu of
Septembper. The Septemper 29th report again identified a BA ove eep rin the
Beesrsrgﬁ Canyon, and again the CDQ fishing operations ofonevesselwere aff d(
v

Durrnrh; the middle of October a second wave of Chinook arrived and the number
of trawls wit bycatch ratio ?reater than 0.035n/1 rncreased notrceably The second
wave S tygrca %ma e up of more numerous, smaller zounqer hinook. |n response
one vessel made a 500 nautical mile round-trip to evaluate fis rnr[:; conditions
etweJtthe Prhbro sands and the US- Russraconventron Ine, Most of these trawls
showed hycatch ratios reatert an0035n 1 and no PAvesseIsmoved fishing
operatrons back to the northwest. urrnr%; most of October [PA vessels fished i the
vicinity ﬂf the Pribilof Islands SRerforma ce reports for the last three weeks of the
season’showed advisory BAA In the Bering Canyon).

rth |ncIudeda
ra |o
loc
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Figure 7. Vessel Trawl Locations and Bycatch Performance, July 30 - Aug. 5, 2011.

Figure 8. Vessel Trawl Locations and Bycatch Performance, August 6-12, 2011,

15



The final B- season reﬁortwas distributed to the vessels on Qctober 20th_and
showed the IPA vessels with a cumulative average bycatch ratio of 0,007 n/t. This ratig
wats ong-third lower than for the mother-ship catcher vessels and just one-fourth as high
as for shore-plant catcher-vessels.

Figure 9 shows Chrnook b%/catch ratios for the pollock fishery durrn? the 1996-
2011 B-sdasons.. The data shows that the unexpected, ‘abrypt changernpol ock
abundance durrng the 2011 B-season resulted |n a refatively adverse Chinook b¥catch
environment, at [2ast when com ﬁred to recentdyears M tIPAv%sseIs fished for two
weeks after the second wave of Chinook arrived, a erro when Chingok abundance n
local areas can reach high levels. IPA vessels resp onde tg these conditions by fishing
shallower grounds somewhat removed from the outer shelt esPecraIIy when
concentrations ofChrnookwere belj |eve resent fter the oIockdrsgersed the IPA
vessels continued fish mg on groun stot nort west, and then, Inwhat appeared to
¢ 3 search for more favorablg hycatch con ditjons, conductedawholesalemovem nt of
ishing to grounds just east of 170° West longitu e TheIPA vessels remained In tnis
local drea Until the season closed, Rassrn K Ag go lock fishing near the Berrng
Canyon because bycatch reports showed”BAA and advrs ry BAA there.

Figure 9. Chinook Bycatch Ratios, EBS Pollock B-Season, 1998-2011.
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Chinook Salmon Savings

The CP IPA s 3 time-and-area-hased Rrogram that prohibits fishing in areas with
high concenrations of Chinook salmon when compared to the abundance of pﬁllock
Because performance benchmarks are caIcuIate(df I each vessel indivi ua\y f
ro ram enerates |ncent|vesto av0|d ninook hycatch for the indjvidual vessel. This
pproach works espeC|a¥ e] orCPvesseIs ecause efficient processin
requnes an uninterrupted flow ot fish, and th|s can be ach|eved most reliably wi
untestricted access to the grounds, Because CP vessels fu 0y|nte rate catch|n and
rocessmg activities, the benefit of unrestricted access to od pollock fis mggrounds
rl) lud es(e (t)nomlc Profns that reflectboth catchn va ue and grocessmg valie, This
obvious, difference noEeratlona structure |? leveq ton g n outsized role in
motivating t eIPA vessels to av0|drpotent|a ly S|gn|f|can n ks to both catc |n and
processing value from unexpected eﬁeate episodes of high Chinook %cat?
economic motivation remains even when bycatch is antmpated to remain below the

annual limit.1

A close examjnation ofthe traw| Iocatlons in space and t|me the|r bgcatch ratios,
Rd the b% cateh then‘ormanceo aIIotéhe ve%sels spow%clear Sy he vessels
elrfls In strate to avo) Chlnook ycatch. The most sali entfeature of
t IS C ange aptf)roac Was orvessesto locate |n|t|aI fishing operations away from the
oute rn)a ins of th es engm on the locations of lock concentrati tbons any
itable movement 0 flsh| eeper water was acco g)lshed V|aade erate,
sow and cautious progressmnw hile maintaining awareness of information aout
Chinook concentration3 within the area. Evidence of local Chlnook concentratlons
enerally caused vessels fish |n%|n deeB water to move fishing to more shallow
rounds: This hehavior occurred in multjple areas when trawl bycaten ratios showed
I ghl coneentfrathons of salmon, as, e.g., when awave ofChlnooksaImon moved into a
ocal area to fee

Close trackmgbof the traw Iocat|ons and their bycatch ratios shows that Chmook
bg/catchwould have eenh|gherhad A vessels not moved fishing when bycatch
tlosshow%d ?oncentratl f Chinook. Combinin tetr%wl Iocatlons thenblyeatch
%’[IOS and ocatlons of both BAA and adV|sor BAA within the same week afso
shows that [PA vessels located verg few trawsaon the edges of the BAA, and In those
Fg\évoegseswhere trawls approached the edge of a BAA, veryI|tt|eCh|nookbycatchwas

. .Another way to Iookatbycatchgerformance IS to make an evaluation usm? _
statistics. In this cdse, the statistics describe the distribution of the vessel hycatch Fatios
(relative performance). The hypothesis is that the current, Amendment 91=compliant

A mothership and its catcher-vessels also integrate catching and processing activities, but the incentives
in the mothership catcher-vessel IPA do not extend all the way down to the individual vessel.



IPA rogram creates a more uniform incentive to avoid Chinook salmon bycatch
among the individual vessels. In the prlorgro ram, the bycatch performance of a
cooperattve vesselgroupwas evaluated agains aperformanceb nchmark, and under
some circumstances, incentives to av0|d bg/catc weakened for an indjvidual vessel.
With a more uniform incentive, the distribiution of vessel bycatch performance is
expected to narrow, reflecting more uniform vessel performance.

The standard deV|at|on of a distribution prowdes information about data
dtsgersmn A low standard deV|at|on In |§ates that the data 0|nt ten toh everg
close to the mean, whereas I stan ard deviation in |catest at the data points are
sPrea out over a| ar?e ran%e ofva ues. To interpret this statistic, It |s belteve that
ronger more unifofm incentives for the individual vessel would reduce t %
"variaility" of the observations.” In this case, the standard deviation would be lower.

Skewness is another ouf-come statlstl atma rowde some ers ective on
incentive chan?es Skewness | |sameasureo eas etr fthe a] trtb tionofa
random varjable, and ¢an e posmv? orne %tlve ﬁtlv ewmdlcates that the tail
onthe Ieft3|de ofthe d|str|but|oa 1S longer than the rignt side: a positive skew ndicates
tha ert% t3|de ail Is longer than the'left. A zero value mﬂtcates that the values are
relatively evenly distributed on both sides of the mean, usua y|mply|ngas¥mmetr|c
dlstrlb t|on TomteJ)ret this stat|st|c |t |s believed that stronger incentjves Tor the
Individual vessel would re1q |b lihood of poor-pertornance outliers, thus
Increasing the symmetry of t C|str| ution.

Table 4 shows features of the IPA vessel Chmook bycatch performance
distribution during the 2008- 2011A easons Salient ¢ ang\esmthedlstrt utton
features for 2011 coincide with the | Bementatton of the Amendment 91 C
Analysis of the [PA vessel data 20 82 11 seemsto indicate a?prommately S|m|Iar
Chinook abundance on the grounds. A similar comparison of B season erformance
was not considered useful, & the bycatch environment was SI nificantly tougher in
2011 than durmg any ofth previods three B-seas nsg?tal IP vesserB/catc for the
2008 2010 B-seaSons com med 15797 C mook arge change in bycatc
conditions occurred d urln?t e same year that th e Amendment 9 program was
im gnemented makes it more difficult to measure the separate effect of the incentive

The IPA vessel pollock %atch also change

durngOOS -2011, ran%it from a low
0f14000?t0ns in 2009toah|? of2240 0 fons In S 1

Ofll However, t e Inf enceo d
d

IargerR lock quota on the st en%th of' he|nd| Vi | vessel incentive o avoid Chinook
bycatch is a matter of opinion. Jhe exgertmena conditions that did occur provide
data consistent with a more uniform di

trtbutto f [PA vessel bgcatch erformance
durmrg the 2011 A-season. A skew of zero Indicates that there were no_poqr-
perfofmance outllers|nthed|str|but|on Wo rtght handta|I The distribution coefficient
ofvartatton which i |sanorm% % measure of dispersjon (standard deviation corrected
for scale), Is reduced br¥ roughly half under the Amendment 91 program as compared to
the 2008-2010 A-seasons.
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Table 4. IPA Vessel A-season Bycatch Performance Distribution Features, 2008-2011.

Mean Standard Coefficient of
Year N Ratlo evra Skewness Variation
(vessels) (n/t) t
2008 16 0.026 0.013 0.2 0.49
2009 12 0.022 0.011 0.7 0.49
2010 13 0.025 0.011 0.8 043
2011 14 0.010 0.003 0.0 0.25

The 2011 year was the first for the CP IPA ro%ram The J)rogram identified
reIatrveI few B Adurrng both seasons, and most were seIecte based on the bycatch
R‘er ormance at shore p lant and mothership catcher vessel fishing locations,

everth ess, the 20 I%ly% atch éperformance of th eIrA vessels isust about the best
recorde srnce198 and this period includes the salmon "crisis” years quring which
Chinaok abundance on th eP ounds was low.. The analyses carriéd out to assess the
effectiveness of the CP IPA [eaves an |mpressron that the vessels relied on spatial,
temporal, and bycatch perfoymance data from a argenumberofrndrvrdual nollock
trawls togurde cautious adaptatjon to th enewP th The changed frshrnclr
strategy that resulted perhaps limited the number of BAA identified during 2011

IPA Amendments
There were no amendments to the CP IPA during 2011,

Salmon Bycatch Research

The EBS pollogk industry has supgorted research to reduce salmon bycatch for
about ten years. During 2011 s pportw sprovr d for research to Improve the genetic
baseline used to identify the stock of or| |no chum salmon, and for efforts to develop a
traw|-net section desigried to reduce salmon bycatch. The design of the trawl-net
section allows salmon”cau htby the trawlto swim free before the net is hauled back. A
pelagic pollock trawl with'the section installed is a salmon-excluder trawl.

Most but not all excluder trawl development has been supported by the North
PacrfrcFrsherY Research Foundation via the development and execution ot exempted
fish mg Permrs EFP). The current EFP allows research toProceeddurrng the 2011 and

ri ockmons A final report on these activities will be provided after the
completion of the research planned for the 2012 A- and B-seasons.

EFP actrvrtrea durrng 2011 focuged on measurrn chum- salmon escapement using
the excluder-trawl design developed during 2010. Tridls were ma eusrn%acatc er
vessel and a high-horsepower, catcher processorvessel The most recent design places



the excluder section just in front of the cod end where water flow (lrnsrde the netz IS
slowest. Prior designs placed the sectronmore forward where water flow is faster, in
Eartdue to the tapéred sharfe 0 é e]net Because chum salmon are not th ou% tto be
tron swrmmers It was believed that chum esca ement rates from earlrer sr&;
I%;enan poor, less than three percent) could ermﬁrove U onwrt revise desrgn
at would be gasier for salmon'to escaﬂe from. ever, the trials dja not reveal any
Improvement in chum escapement, with an averaqe for all trials less than ten percent
(but pollock escapement remained very low, about one-half of one percent).

The Initial A- season trials oc%urred In an area with some intermittent Chinook
salmon %catch as well as reliable ¢ umbzcatchgftfetweemo and 100 fish, When
Chinook Were encountered, escapement a eraﬁe close to 40 percent, butchum

escapementremarned less than t npercent The results reinforced conclusronsdrawn
from video observations that chum and Chrnooksalmon behave drfferentl Insi ethe
rawl and-or have diff erehtswrmmrnfga ||t|e? or may react differen [Xto escaﬁ]e pat
T o o O R O
erslgafrsperanelnS Irmrteé the amountpof data obtarned agout simultaneous Chrngok a¥rd ghum

gerrmental fishing trials during the 2011 B-season were desrgned to |nvestrgate
modification of the excluder desriﬂ thﬂt redhce? somewhat the escdpe path, T

——

ypothesis was that the change mignt allow slowly-swimming salmo to escap emore
frequenty The trials showe noc ange for both Chum and oIIockescapement Asno
Chinpok sa monweregresentw eret etrrﬁls were made, no informatioh was obtained
nwhether the modification mignt affect Chinook escapement.

Durin 2011the;folloco[r twalsosugﬁortedaresefrch prosjectto?onducta
comprehensr ePap an Bysrs of efrcre cies In genetic sampl ocatron sample sizes
and sample quafity for Bering Sea and North Pacific Rim ¢hum salmon populations.”
The pr dectrshea edb Dr. Tony GharrettattheUnrversrtyofAIaskaan the objective
IS t0°30q genetic In or ation forapproxrmaterSOPo ulatrons to, the coast-wide
fqenetrc ase line for chum salmaon.” A second part of t h?CtWI develop new single

otide olymorphrsm ﬁ?NP ) markers te(rm%rove dr crimination ofcoas(a western

skan ch m salmon, including lower Yukon River, Kuskokwim River, and Norton
Sound populations.

If successful, Ahe pr?Jectwrll rovrde sqme new_methods thatmag be used bg
NOAA Frsherres ang Alas aDe[parmento Fish and Game geneticists 10 detect an
estimate th groportronso western Alaska chum salmon stacks taken in both drrecte
an |ncrdent Ifrsherres In artr?ularr mproved stock-or- %rrgrn estimates can De use
to Inform esHmatesi) 1M Pacts, 0 %roun Btrsherres on_chum stock sas well ,PJOV'
teméoora an loatra Information that may be usefy forf%recasts of salmon abundance.
work Is relevant to managementotwestern laska chum salmon po uIatrons that
support subsistence and commercial fisheries, and also should provide useful
information about other North Pacific Ocean stocks of conservation and treaty interest.



Use of New Gear Technologies

Itis estimated that a Ht half of the [PA vesself useg salrgon -excluder tr% wls for
some portjon of trawls made during 2011, One vesse conducted fishing trials t
required the use of an excluder-trawl during 201 surv% based assessmento te
degree that IPA vesselsemtf ody new techno ogy to avoid Chinook bycatch will be
provided in the 2012 annual report,
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Salmon Exclucer Update
February 2013
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Salmon Excluder



O O

2010 EFP Excluder

Tube Excluder Section
100 Meshes Long by 46 Points Wide

201/2 Meshes
30 Meshes

15 Clean Points
1R. eatir; ?otre| 71/2 Meshes
ota (15 Bars)

2 Meshes
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Model o 2010 Excluder n Flume
@-)QJ



’ Results of exclude? testing on Chinook ’
Escapement; 2009 - 2010

Test /date Vessel Codend salmon # Recap salmon # Salmon escape %
Winter 2009 P1 Pac Prince 726 91 11.1%
Winter 2009 P2 Pac Prince 1079 209 16.2%
Winter 2009 Starbound 720 70 8.9%
Fall 2009 P1 (chum) Starbound 196 5 2.5%
Fall 2009 P2 (chum) Starbound 643 34 5.0%
Winter 2010P1 Pac Prince 122 62 33.7%
Winter 2010 P2 pac Prince 37 25 40.3%
Winter 2010P1 Starbound 150 49 24.6%

Winter 2010 P2 starbound 38 21 35.6%
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Future excluder design

» Provide multiple escapement routes

oIncrease both Chinook and chum salmon
escapement rates

oElimir
ISSUES

ate “touchy” excluaer tuning

oStabilize the design for wider
horse_P_ower ranges and fishing
conditions.



0 0 0
Future excluder design - Over/Under

Excluder Concept
Over/Under Excluder —1:2 scale model in the flume tank.
October 2011.
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Over/Under Excluder Development

20 Mesh Overlap Excluder Upper Hood



O O O

Over/Under Excluder Development

o Initial test fishing with the Over/Under
Excluder took place during the 2012 B Season

0 2012 Test Goals:

* |dentify design flaws
» Refine Initial design characteristics

» Obtain rou c({]h escapement estimates for both
Chinook and chum salmon.
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Over/Under Photos
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Over/Under Photos

11



O

Over/Under Photos
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Inshore Salmon Savinas

Incentive Plan - SSI

Managing Chinook Bycatch for the Bering Sea
Inshore Pollock Sector



O O

Bering Sea Pollock Fishery
Chinook Bycatch Regulations

oNew requlations for Chinook salmon came

Into place in 2011 - Amendme
o Implemented a Hard Cap on C

1t 91

11IN0oK salmon

bycatch In the Bering Sea pollock fishery

» Provided 3 Hara Cap options



O

Amendment 91

o Three Options
1 60,000 Chi

n0ok Hard Cap with

Incentive Plan Agreement (IPA)

2. 47591 Ch
vessels participatl

10

nook Hard Cap with no

1an IPA

3. Upto 28,496 Chinook in an Opt Out
woosm? not to participate In

Pool for vessels ¢
an IPAwnhen a po

PAwhen a portion 0
participate In an IPA.

the fleet does
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Amendment 91

» Options 1& 2 Incluce sub allocations to each
pollock sector,

1 CDQ

2. Catcher/Processor
3. Mothership

4, Inshore



O
IPA Requirements

1 lFé(/oYlde Incentives at the Individual vessel

/A Incentlwze \(esself to avoid Chinook
ygg%tch at all levels of abundance in all

3 ewarq(ves |5 that uccessfu| Sy Vol
r DENa |ze vessels that fail to
av0| Chmoo



O
IPA Requirements

4. Incentives must Influence fishing decisions
at levels below the hard cap

5. Hold Bycatch to a Performance Standard of
47,591 In most years




O O
IPA Requirements

o The Incentive Plan Agreement must describe
how each vessel will manage their bycatch to
keep total bycatch below the sector [evel

requlatory Performance Standard

The A?reement must contain rules to prevent the
sum of vessel bycatch within a sector from
exceedm%_that Sector’s portion 0f 47,591 inany 3
years Within a consecutive 7 year period




O

INSHORE SECTOR'S

SALMON SAVINGS
INCENTIVE PLAN

- IP -

PAs found at: http:/Amwv.fakr.noaa.govisustainablefisheries/bycatch/default.htm


http://www.fakr.noaa.gov/sustainablefisheries/bycatch/default.htm

» Each
ItS S
an A

Inshore SSIP Rules

vessel receives a Base Cap Allocation -
are of 47,591 Performance Standard and
nual Use Limit - 1ts share of the 60,000

Hard

Cap
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Inshore SSIP Rules

« Each vessel receives a Base Cap Allocation - its share of
47,591 - the Performance Standard and an Annual Use Limit -
Its share of the 60,000 Hard Cap

 Base Cap allocations are made pro rata to a
vessel’s pollock allocation

10
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Inshore SSIP Rules

« Each vessel receives a Base Cap Allocation - its share of
47,591 Performance Standard and an Annual Use Limit - its
share of the 60,000 Hard Cap

» Base Cap Allocations are made pro rata to a vessel’s pollock
allocation

* Vessels may not exceed their Base Cap
Allocation unless they earn Salmon Savings
Credits - The Incentive in SSIP



Inshore SSIP Rules

Each vessel receives a Base Cap Allocation - its share of
47,591 - the Performance Standard and an Annual Use
Limit - its share ofthe 60,000 Hard Cap

Base Cap Allocations are made pro rata to a vessel’s
pollock allocation

Vessels may not exceed their Base Cap Allocation unless
they earn Salmon Savings Credits - The Incentive in SSIP

Savings Credits bridge the gap between the
Performance Standard and the Hard Cap
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Inshore SSIP Rules

Salmon Savings Credits

-When avessel’s annual Chinook bycatch Is
below Its Base Cap, Salmon Savings Credits
are earned



O O O

Inshore SSIP Rules

e Salmon Savings Credits

- When a vessel’s annual Chinook bycatch is below its Base
Cap, Salmon Savings Credits are earned

—One credit earned for every 3 salmon
avolded below the Base Cap

14
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Inshore SSIP Rules

e Salmon Savings Credits

- When avessel’s annual bycatch falls below its Base Cap it earns
Salmon Savings Credits.

- One credit earned for every 3 salmon avoided below the Base Cap.

- Credits are saved in a Salmon Savings
Credit Account until used - Unused credits
expire after 5 years

15
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Inshore SSIP Rules

e Salmon Savings Credits

—When a vessel’s annual bycatch falls below its Base Cap it
earns Salmon Savings Credits.

—One credit is earned for every 3 salmon avoided below
their Base Cap.

—Credits are saved in a Salmon Savings Credit Account until
used - Unused credits expire after 5 years

—Vessels may not exceed their share of the
60,000 Hard Cap In any given year even Iif
the have Salmon Savings Credits to do so

16
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Inshore SSIP Rules

Includes a Rolling Hot Spot Program

Includes a Chinook Conservation Closure In
the A Season

Chin k lo s from 2006 - 2008 (bla k) d suggested
re (bI )f rollin gh t spot clo
s par t fth ch inc e ICA

17
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Inshore SSIP Summary

« Under the SSIP program the 60,000 Hard Cap is not a
Hard Cap In the usual sense.

« SSIP participants have their share of the 60,000 limit
available to them only if they earned the necessary
Salmon Savings Credits.

 The SSIP rules make it impossible for participants to
continuously approach bycatch levels at, or even near,
the hard cap.

18
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Inshore SSIP Summary

« SSIP Program contains mechanisms that
guarantees average bycatch will be at or below
the 47,591 level.

« The 47,591 or less bycatch average is not
theoretical or experimental; but rather an absolute
fact.

« SSIP program provides incentives to keep bycatch
at or below 35,000 Chinook salmon

19
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Atsea Processors Association
Partners for Healthy Fisheries

House Special Committee on Fisheries

Chinook Salmon Bycatch Reduction Incentive Plan
February 19,2013
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Amendment 91 Limits

Annual Threshold 60,000 limit
Amount
Inshore 26,484 3339°
Mothership 3.707 4,674
CDQ 3,883 4,896
13,516 17,040

PCC

HSCC
OP



A Chinook Salmon Bycatch Avoidance Program

Allocation of Salmon Bycatch Cap
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IPA Required Components

1. Incentive(s) that ensure operator of each vessel will avoid Chinook

salmon at all times while fishing for pollock in the BS.

2.  Rewards for avoiding Chinook salmon, penalties for failure to avoid
Chinook salmon at vessel level, or both.

3. Incentive measures to promote reductions in avessel bycatch rates
relative to what would have occurred in absence of the IPA.

4,

A description how incentive measures promote savings in any
condition of pollock or Chinook salmon abundance in a manner that

IS expected to influence decisions by vessel operators to avoid
Chinook salmon bycatch.
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IPA Required Components

5. How the IPA ensures operator of each vessel will manage bycatch
to remain below the sector performance standard.

6. Annual reports are due April ist

* comprehensive description of incentive measures
* description of how measures affected individual vessels

* evaluation of whether measures were effective in achieving salmon
savings beyond the levels that would have been achieved in the

absence of the measures.
* description and rationale of any amendments to the terms of the IPA.

7. Minimum participation
* must represent at least 9% pollock quota
* at least two unaffiliated AFA companies
or CDQ groups.
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PCC Chinook IPA Development

The RHS program creates incentives to avoid

salmon bycatch at low and moderate levels of
abundance of salmon on the grounds.

® How to identify bycatch avoidance areas?
B Who is allowed to fish inside the areas?
m Ifavessel is excluded from avoidance areas.... for how long?
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Rolling Hot Spot —A Season 2007

Sea State, Inc.



CP Chinook Closures 2006-2012
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Bycatch Avoidance Core Areas

Aseason



0 0 0
How to identify avoidance areas?

- Bycatch avoidance areas are identified by comparing pollock-fishery bycatch
performance* to a base rate of Chinook oycatch (n/mt). Areas ,within the core
areas ,with bycatch rates higher than base rate may be specified as avoidance
areas.

m The base rate is an important program parameter, and is allowed to change over
time to reflect changes in salmon abundance on the grounds.

- Except at the start of the season,** the base rate is calculated as a 3 week rolling
average.

m A minimum value (floor) is established at 3.5 Chinook per 100 tons of pollock
catch (0.035/mt).

m Vessels are prohibited from fishing in the Chinook Salmon Conservation Area
during the A season.

*pycatch data from all the pollock fishery cooperatives.
** the start of the season rate is set equal to base rate from tl

ntire prior A season with same floor. Beginning February 1
ek rolling average during the current A season.
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Who 1s allowed to fish In those

areas?

B Vessel bycatch performance is calculated using two
week rolling sums of pollock catch and Chinook
bycatch (n/mt).

- A vessel with a bycatch rate (n/mt) higher than 75
percent of the base rate must fish outside the
bycatch avoidance areas during the current week.



are excluded from
avoldance areas....for how long?

The X-RHS program creates incentives to avoid salmon bycatch at moderate to

high levels of abundance on the grounds. The X-RHS adds to the incentives of
the RHS bv imposing a second vessel performance benchmark based on the
amount or CP (fleet) Chinook bycatch.

m All vessels prohibited from fishing in the avoidance areas are subject to the
X-RHS incentive.
m Vessel bycatch performance is calculated as Chinook salmon bycatch (n).

m Vessel bycatch performance is compared to a benchmark based on a CP-sector
equivalent, cumulative A-season bycatch of 8,500 Chinook.*

m Ifvessel Chinook bycatch is higher than the benchmark, then it must fish
outside of bycatch avoidance areas for 2 weeks.

m Vessel benchmarks are adjusted to compensate for pollock transfers.

*8,500 represents about half of the CP-sector limit of 17,040 Chinook
or 63% of the sector annual threshold amount of 13,516 Chinook.



Buffer Components

Limit Buffer -to ensure the bycatch limit can be conserved.
115 salmon

Use Rules
1 A company taking bycatch from the limit must stop fishing.
2. A penalty would be paid for every salmon used.

3. Toregain the right to go fishing, a company must replace all limit-
buffer salmon: no refund of penalty funds.

4. Established using a company levy in proportion to its pollock
allocation.

5. Penalty funds will be redistributed to companies in proportion to its
pollock allocation
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Buffer Components

Market Buffer
250 salmon

Use Rules
1 A company must use 95 percent of its non-buffer
allocation before taking salmon from the market buffer.

2. A company would pay a penalty for every salmon from the
market buffer.

3. Established using a company levy in proportion to its
pollock allocation.

4. Maximum cap of 30% that any one company can use.

5. Penalty funds will be redistributed to companies in
proportion to its pollock allocation.
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Draft 2012 -Final Report Due April 1

DRAFT Table 2. CP IPA Chinook Salmon Bycatch Performance, 2012

Chinook Bycatch
Season Pollock Salmon Ratio

(t) (n) (n/t)
A 218011 2836 0.013
B 327,003 g7 0.002

A+B 343,014 2933 0.005



North Pacific Fishery Management 2/18/2013

Council

North Pacific Fishery
Management Council -
Update on Chinook Bycatch

North Pacific Fishery
Management Council

m manages offshore Federal fisheries off Alaska (3-
200 miles) with NMFS

m Management governed by the Magnuson-Stevens
Act (U.S. Federal law). Balance of 10 National

Standards, including:

m Minimize (salmon) bycatch to extent practicable

m Prevent overfishing while achieving, on a continuing
basis, the optimum yield from each fishery (e.g., the
Alaska groundfish fisheries)

m Provide for the sustained participation of and minimize
adverse impacts on fishing communities
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Salmon bycatch in the Alaska
groundfish fisheries

NOTE: Council does not regulate any salmon fisheries
(State ofAlaska), only salmon bycatch occurring in
offshore groundfish fisheries

m Trawl fisheries catch Chinook salmon as
bycatch

m Inthe Bering Sea, bycatch is in the pollock fishery

m Inthe GOA, itis mostly in the pollock fishery (-75%), but
also in flatfish, Pacific cod, and rockfish fisheries

m By law, bycatch is counted, but cannot be
retained or sold

Chinook
bycatch
1991-2012

(number of salmon)

AT m
E)mgIJlbmuNQPvn 8§ 888828 288800S
\3\je\ ijrennixmalli fisheries

Note difference in scale
between BSAI and
GOA

Most recent 5-year
averages (2008-2012):
m BSAI pollock: 16,079

m GOA pollock: 18,325

m GOA other: 6,217



North Pacific Fishery Management 2/18/2013
Council

O

What action has the Council taken?
Bycatch limits that close the fishery

m Bering Sea pollock fishery

m 60,000 Chinook salmon bycatch limit, with

incentive plans to remain below 47,951 salmon
(implemented 2011)

m Apportioned by sector (catcher vessel, catcher
processor, mothership, CDQ) and inshore
cooperative

m If sector exceeds its apportionment of 47,591
Chinook salmon 3 times in 7 year period, sector’s
limit will permanently reduce to lower cap

m Council receives annual report on incentive
programs

What action has the Council taken?
Bycatch limits that close the fishery

m GOA pollock fishery

m 25,000 Chinook salmon bycatch limit
(implemented mid-2012)

m Apportioned between the central and western
regulatory area pollock fisheries

m GOA non-pollock fisheries

m Limits currently under review range from
5,000-12,500 Chinook salmon
m Council final action scheduled for June
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Council

O

What action has the Council taken?
Stock of origin research

m Purpose:

mto understand relationship between Chinook
salmon bycatch in the groundfish fisheries
and the status of individual Chinook stocks

What action has the Council taken?
Stock of origin research

m Bering Sea

m Basis of Council action in 2009 (PSC limit)
m bycatch and genetics information from 2005-2007

m AEQ model provided information on proportional stock of origin of
bycatch, broken out to regional and western Alaska river systems

m Coastal western Alaska is largest component of bycatch
m Since 2011: systematic sampling procedure for Chinook

m including full census and increased observer coverage (min. 100%)
m genetic breakdown of samples presented each April

m April 2013 is first time will receive complete annual report based on
full census and systematic sampling protocol (for 2011)

m Best information on impact rate to western Alaska
m bycatch was between 0.7% - 2.4% of combined run sizes in 2011
B See Stram and lanellipaper from AYKSS1, December 2012
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Council

O

What action has the Council taken?
Stock of origin research

> GOA

m Very limited information to date
m |nsufficient samples for stock composition analysis
m Indication of presence of stocks from limited samples (primarily from
pollock fishery) and coded wire tags

m Systematic sampling procedure now underway in pollock

fishery (result of Council action)
m Census from observed and unobserved pollock deliveries, but lower
observer coverage than Bering Sea
m Genetic breakdown of available samples each April
m awaiting 2011 results; 2010: stocks present predominantly Pacific
Northwest, British Columbia, and coastal southeastern AK
m Full retention under review in non-pollock fisheries
m Census sampling will likely not be possible, but other sampling
methodology may be used.

What action has the Council taken?

m Extensive outreach to coastal and interior communities
m Purpose: solicit input on salmon bycatch actions prior to Council
action, promote 2-way dialogue
m Community meetings, participation at subsistence regional
advisory council meetings, regional large forums (e.g., AVCP,
YRDFA, YRP), statewide teleconferences

m Food bank donations
m Council amended requirements in 1996 to allow donation of
bycaught salmon to food banks
m Voluntary industry program; heightened participation in recent
years, in Bering Sea and GOA
m Donations of salmon and halibut in 2012:
m BSAl: 73,000 Ibs; ~85% salmon
m GOA: 30,000 Ibs; -15% salmon
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What action is the Council taking?
Chinook salmon bycatch reduction in
other management actions

m Bering Sea chum salmon bycatch reduction

m Measures to reduce chum salmon bycatch in pollock fishery need
to be tempered by concurrent objective to not increase Chinook
salmon bycatch

m To date, measures under consideration have been shown to
exacerbate Chinook bycatch reduction. Council is developing more
adaptive approaches.

m Development of bycatch management tools for GOA
underway

m Council considering cooperative management and bycatch
avoidance incentives for trawl fisheries

m Necessary in context of Chinook salmon PSC limits as well as
recent halibut and crab protections

Summary

m Chinook salmon bycatch reduction is
continuing priority for Council

m Management achieved through hard cap
limits as well as incentive programs

m Regular reporting of Chinook salmon
bycatch levels allows the Council to react
to potential problems
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North Pacific Fishery
Management Council -
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North Pacific Fishery
Management Council

m manages offshore Federal fisheries off Alaska (3-
200 miles) with NMFS

m Management governed by the Magnuson-Stevens
Act (U.S. Federal law). Balance of 10 National
Standards, including:

m Minimize (salmon) bycatch to extent practicable

m Prevent overfishing while achieving, on a continuing
basis, the optimum yield from each fishery (e.g., the
Alaska groundfish fisheries)

m Provide for the sustained participation of and minimize
adverse impacts on fishing communities
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Salmon bycatch in the Alaska
groundfish fisheries

NOTE: Council does not regulate any salmon fisheries
(State of Alaska), only salmon bycatch occurring in
offshore groundfish fisheries

m Trawl fisheries catch Chinook salmon as
bycatch
m In the Bering Sea, bycatch is in the pollock fishery

m Inthe GOA, it is mostly in the pollock fishery (~75%), but
also in flatfish, Pacific cod, and rockfish fisheries

m By law, bycatch is counted, but cannot be
retained or sold

130.000
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m BSAI pollock: 16,079
m GOA pollock: 18,325

m GOA other: 6,217 aSI1SassSISiilllllllss
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What action has the Council taken?
Bycatch limits that close the fishery

m Bering Sea pollock fishery

m 60,000 Chinook salmon bycatch limit, with

incentive plans to remain below 47,951 salmon
(implemented 2011)

m Apportioned by sector (catcher vessel, catcher
processor, mothership, CDQ) and inshore
cooperative

m If sector exceeds its apportionment of 47,591
Chinook salmon 3 times in 7 year period, sector’s
limit will permanently reduce to lower cap

m Council receives annual report on incentive
programs

What action has the Council taken?
Bycatch limits that close the fishery

m GOA pollock fishery

m 25,000 Chinook salmon bycatch limit
(implemented mid-2012)

m Apportioned between the central and western
regulatory area pollock fisheries

m GOA non-pollock fisheries

m Limits currently under review range from
5,000-12,500 Chinook salmon

m Council final action scheduled for June
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What action has the Council taken?
Stock of origin research

m Purpose:

mto understand relationship between Chinook
salmon bycatch in the groundfish fisheries
and the status of individual Chinook stocks

What action has the Council taken?
Stock of origin research

m Bering Sea

m Basis of Council action in 2009 (PSC limit)
m bycatch and genetics information from 2005-2007

m AEQ model provided information on proportional stock of origin of
bycatch, broken out to regional and western Alaska river systems

m Coastal western Alaska is largest component of bycatch
m Since 2011: systematic sampling procedure for Chinook

m including full census and increased observer coverage (min. 100%)
m genetic breakdown of samples presented each April

m April 2013 is first time will receive complete annual report based on
full census and systematic sampling protocol (for 2011)

m Best information on impact rate to western Alaska
m bycatch was between 0.7% - 2.4% of combined run sizes in 2011
B See Stram and lanellipaper from AYKSS1, December 2012
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What action has the Council taken?
Stock of origin research

> GOA

m Very limited information to date
m Insufficient samples for stock composition analysis
m Indication of presence of stocks from limited samples (primarily from
pollock fishery) and coded wire tags
m Systematic sampling procedure now underway in pollock

fishery (result of Council action)
m Census from observed and unobserved pollock deliveries, but lower
observer coverage than Bering Sea
m Genetic breakdown of available samples each April
m awaiting 2011 results; 2010: stocks present predominantly Pacific
Northwest, British Columbia, and coastal southeastern AK
m Full retention under review in non-pollock fisheries
m Census sampling will likely not be possible, but other sampling
methodology may be used.

What action has the Council taken?

m Extensive outreach to coastal and interior communities
m Purpose: solicit input on salmon bycatch actions prior to Council
action, promote 2-way dialogue
m Community meetings, participation at subsistence regional
advisory council meetings, regional large forums (e.g., AVCP,
YRDFA, YRP), statewide teleconferences

m Food bank donations
m Council amended requirements in 1996 to allow donation of
bycaught salmon to food banks
m Voluntary industry program; heightened participation in recent
years, in Bering Sea and GOA
m Donations of salmon and halibut in 2012:
m BSAI: 73,000 Ibs; ~85% salmon
m GOA: 30,000 Ibs; ~15% salmon
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What action is the Council taking?
Chinook salmon bycatch reduction in
other management actions

m Bering Sea chum salmon bycatch reduction

m Measures to reduce chum salmon bycatch in pollock fishery need
to be tempered by concurrent objective to not increase Chinook
salmon bycatch

m To date, measures under consideration have been shown to
exacerbate Chinook bycatch reduction. Council is developing more
adaptive approaches.

m Development of bycatch management tools for GOA
underway

m Council considering cooperative management and bycatch
avoidance incentives for trawl fisheries

m Necessary in context of Chinook salmon PSC limits as well as
recent halibut and crab protections

Summary

m Chinook salmon bycatch reduction is
continuing priority for Council

m Management achieved through hard cap
limits as well as incentive programs

m Regular reporting of Chinook salmon
bycatch levels allows the Council to react
to potential problems



AYKSSI paper-Hypothesis #5: Ocean Bycatch/Ecosystem Overfishing - Fishery caused mortality or
changes in Bering Sea ecosystem structure and function have contributed to the decline of AYK-region
Chinook salmon stocks.

Diana L. Stram, North Pacific Fishery Management Council and James N. lanelli, Alaska Fisheries
Science Center, NOAA.

*Note thatper request this paper only addresses the ocean bycatch *component ofthis hypothesis*

Introduction

The North Pacific Fishery Management Council (NPFMC or Council) is one of eight regional councils
established by the Magnuson Fishery Conservation and Management Act in 1976 to oversee management
of the nation's fisheries. With jurisdiction over the million square mile Exclusive Economic Zone (EEZ)
off Alaska, the Council has primary responsibility for groundfish management in the Gulf of Alaska
(GOA) and Bering Sea and Aleutian Islands (BSAI), including cod, pollock, flatfish, mackerel, sablefish,
and rockfish species harvested mainly by trawlers, hook and line longliners and pot fishermen.

While the State of Alaska has management authority for salmon stocks, the NPFMC is responsible for
managing the bycatch of salmon species in the groundfish fisheries. Ofgroundfish fisheries in the Bering
Sea, the walleye pollock fishery is responsible for the majority of the salmon taken as bycatch. Chinook
and chum salmon are the main species taken incidentally (<0.1% ofthe salmon bycatch is made up of
other species). Consequently, the Council has enacted management measures to minimize the bycatch of
Chinook and chum salmon in the pollock fishery since the mid-1990s. Early management measures
focused on large scale area closures in the Bering Sea based on historic spatial concentrations of bycatch.
These areas would close during times of high bycatch. In 2011 the Council’s new management program
for Chinook salmon went into effect. This program imposes a strict limit on Chinook salmon bycatch in
the pollock fishery. The limits are apportioned by season and fishery sector which if reached would
prohibit further pollock fishing for those vessels. Additional measures are being considered currently for
chum salmon bycatch by the Council.

Chinook salmon bycatch in the EBS pollock fishery occurs in both the winter (A) and summer (B)
seasons (Table 1) while chum salmon bycatch occurs only in the B season (Table 2).



Table 1

Year A-season B-Season Total
1991 38,791 2,114 40,906
1992 25,691 10,259 35,950
1993 17,264 21,252 38,516
1994 28,451 4,686 33,136
1995 10,579 4,405 14,984

1996 36,068 19,554 55,623
1997 10,935 33,973 44,909
1998 15,193 36,130 51,322
1999 6,352 5,627 11,978
2000 3,422 1,539 4,961
2001 18,484 14,961 33,444
2002 21,794 12,701 34,495
2003 32,609 12,977 45,586
2004 23,104 28,595 51,699
2005 27,285 40,050 67,335
2006 58,287 24,306 82,592
2007 69,139 52,350 121,488

2008 16,574 4,842 21,415
2009 9,683 2,718 12,401
2010 7,624 2,067 9,692
2011 7,136 18,363 25,499
2012 7,773 3,577 11,350
Table 2 Non-Chinook (chum) salmon mortality in BSAI pollock directed

Year Total

1991 28,951

1992 40,274

1993 242,191

1994 92,672

1995 19,264

1996 77,236

1997 65,988

1998 64,042

1999 45,172

2000 58,571

2001 57,007

2002 80,782

2003 189,185

2004 440,468

2005 704,552

2006 309,630

2007 93,783

2008 15,267

2009 46,127

2010 13,222

2011 191,445

2012 22,213



Evidence for/against hypothesis
In conjunction with the Council’s decision on a new menagement program for Chinook salmon bycatch in
the EBS pollock fishery a comprehensive analysis (an environmental Inpact staterment or EIS) as required
under the National Environmental Policy Act (NEPA) wes prepared to assist the policy mekers with the
VIS 2008) vttt 1o e oot possble, proprseypchess for ych
NPF NIVIF uated, to the extent possible, pr uctuations,
impact of current levels of byoatd1 o vestern Alaskan rivers as well as the potential impact of the

proposed menagerment measures. Informetion below summerizes some of the methods employed and
analysis completed in 2009 to facilitate management decisions.  Following this an updated (through A-
season 2012) analysis is provided using a simplified assumption to estinete the adult equivalent (AEQ)
returns to western Alaska.

Why have bycatch levels fluctuated?
In conjunction with the FEIS analysis, potential changes in fishing patterns or practices that could
contrléute to increased bycatch in some years wes investigated.  Tow duration based on NMFS observer
data indicated that a measure of total hours fIShIn? increased by about 20% in 2006 and 2007. This

es with a nearly three-fold increase in the levels of Chlnook bycatch (Figure 1). This that
other factors may affect bycatch levels. Increased numbers of Chinook found on the pollock fishing
grounds due to runksizes or environmental conditions clearly affects the magnitude of bycatch. Changes
In fishing gear depth were examined to be similar through this period. Anecdotally, tram gear
(cimensions, net meterial etc.) has over time but informetion on this is unavailable for analysis.
Seasonally, for the period 1991-2007 averages to be the highest month of bycatch in the pollock
fishery even though the average tow duration is relative lowwhereas October tends to be the second-
hlghest month when bycatch occurs and is also when the average tow duration is the highest (Figure 2).
Ower time, tow duration in October has steadily increased (Figure 3).

Fgure 1 Standardized (to have mean values of 1) relative Chinook catch and pollock fishing effort
(annual total hours spent towing).



Relative Chinook salmon bycatch

Jan Feb March July Aug Sept Oct
Month

Figure 2 Average relative Chinook bycatch (colunns) and tow duration (merked line) by month

based on NIVIFS observer data, 1991-2007.

Figure 3 Average relative tow duration (scaled to have mean value of 1.0) for October based on

NIVIFS observer data, 1991-2007.

AEQ analysis of Chinook bycatch

An adult equivalency model wes developed for use inthe FEIS (NPAVIC/NIVIFS 2009). To understand
impacts on Chinook populations, a method wes developed to estimete howthe different bycatch numbers
would propagate to adult equivalent spawning salmon. Estimating the adult equivalent bycatch is

because not all salmon caught as bycatch in the pollock fishery would othenwise have survived

necessary
to retum to their spawning strearrs. Currently, accurate in-season Chinook salmon abundance levels are
unavailable. Therefore, the analysis relied on analyses of historical data. Developing regulations

designed to reduce the impact of bycatch requires methods that appropriately assess the im

nact of bycatch

on the various salmon populations. A stochastic “adult equivalence” model wes developed
acoounts for sources of uncertainty. The model is an extension of Witherell et al.’s (2002)
relaxes a number of that study’s assunptions.

, Which
evaluation, and



Adult-equivalency (AEQ) of the bycatch wes estimated to translate how different management cap levels
may affect Chinook salmon stocks. This is distinguished from the annual bycatch numbers that are
recorded by oloservers each year for management purposes. The AEQ bycatch applies the extensive
observer datasets on the length frequencies of Chinook salmon found as bycatch and converts these to the
ages of the bycaught salmon, appropriately accounting for the time of year that catch occurred. Coupled
with information on the proportion of salmon that return to different river systens at various ages, the
bycatc][}sgage data is used to pro-rate, for any given year, how bycatch future potenti spav\ning
runs of salmon.

Evaluating impacts to specific stocks was done by using historical scale-pattem analysis (IMiyers et
al.1984, Myers and Rogers 1983, Myers et al. 2003) and preliminary genetics studies from sarmples
collected in 2005, 2006 and 2007 (Seeb et al. 2008). While sample collection issues exist and different
methodologies were employed (scale pattern analyses and genetic analyses), these stock estinetes
nonetheless provide similar overall proportions of between 54-60% for western Alaska. The consistency
of these results fromthese different methodologies lends credibility to this general estimate. \Where
possible, historical run sizes were contrasted with AEQ nortality arising fromthe observed pollock
fishery Chinook chto river of origin. Additional informetion on the methodology for the AEQ
analysis is available in Chapter 3 ofthe FEIS (NPFMC/NIMIFS 2009).

One issue that should be highlighted in estimeting the AEQ to regions of origin wes in equating the actual
ch levels to the les collected opportunistically for genetics between 2005 to 2007. The Seeb et

. (2008) study analyzed samples taken fromthe bycatch during the 2005 B season, both Aand B
seasqgls dt;}réng 2006, and alsarrf]rale ftrro]én an eéiluder test flsheeryéI (gl;/rlng the 200r7]d,% ssr?ati/moat C\h/\there
possible, the genetics sanples from were segregat or grou regions.
Effectively, this entailed a single region for the entire fishery durlng winter (V\hICh is typically
concentrated in space to the region east of 170°W) and two regions during the summer, a NVWregion
(West of 170°W) and a southeast region (east of 170°W). The genetic sanpling distribution varies
considerably by season and region compared to the level of bycatch.

The samples used inthe Seeb et al. EZO%? analysis were obtained opportunistically for astudy to evaluate
using scales and ather tissues as col the NIVIFS observer program for genetic sanmp
Unfortunately, during this study, the collected sanples failed to cover the bycatch in groundflsh fisheries
ina comprehensive manner. For exanyple, in 2005 most sanpling wes conpleted prior to the month
(October) when most of the bycatch occurred (Figure 4). To account for these sampling issues we
computed a weighted average of the samples over within regions and seasons. The 2005 B-season
stock corrFosmon results were given ore third of the weight since sampling effort wes low during
October ofthat year (relative to the bycatch) while the 2006 B-season stock cormposition data wes given
two-thirds of the weight in simulating stock apportionments. For the A season, the 2007 data (collected
\f/ralom a limited number of tows) were given ore fifth the weight while the 2006 wes weighted 4 times that
Ue.

Once these mearll stt?gk corrpositlon ?tmc?ctﬁs (and assoualted ijngeliartgllrté?) V\relere obtained, it \t\esbycatch

necessary to apply the stratum-specific stock composition levels e 3) to the stratum specific

totals to arrive at an annual st -s ific bycatch level for application inthe model (Figure 5). An
important feature of this analysis is that the bycatch amounts by location and season were used explicitly

for the estimetes of the relative contribution of bycatch from different salmon regions. This is also an
important distinction from previous studies (e.g., Myers et al, 2003) which assumed that the stock
Identification sanmples were proportional to the season and area specific bycatch over all years.

For the purposes of assigning the bycatch to region of origin, the level of uncertainty is important to
characterize. \While there are meny approaches to implement assignment uncertainty, the method chosen
here assumes that the stratified stock compoasition estimetes are unbiased and that the assignment




uncertainty based on a classification algorithm (Seeb et al. 2008) adequately represents the uncertainty
(i.e,, the estimates and their standard errors are used to propaggate this component of uncertainty). Inter-
annial variability is introduced two ways: (1) by accounting for inter-annual variability in bycatch
among strata; and (2) by using the point estimetes (and errors) fromthe data over the different years
(2005-2007) while weighting appropriately for the ling |ntenS| The procedure for mtroducmg
variability in regional stock assignments of bycatch followed a I\/bnte Carlo procedure with the point
estimates and their variances used to smulale beta distributed random variables (which have the desirable
property of being bounded by 0.0 and 1.0) and applied to the catch weightings (for the summer/fall (B)
Season) Where areas are disaggregated. Areas were combined for the wanter fishery since the period of
bycatch by the fishery is shorter and froma more restricted area.

Application of GSI to estinate the composition of the bycatch by reporting region suggests thet, ifthe
gaal is to provide estimates on the stock compasition of the bycatch, there is a need to adjust for the
rlutu(]éeﬁof b5))/catch ocwrrtlrrg VVltT(In Subbstrata (e.g., ?ast and vvgat of l70°(\j/vff(éur|r‘g the Bamseasm th?gd
s of Hg stock compoasition results presented in over different Weig
@r‘e ch glves straf?p eall proportions that have similar characteristics to the raw genet@%a (Table 4).
mportantly, these stratified stock comyposition estinetes can be applied to bycatch levels in other years
V\Inlch will result in overall annual differences in bycatch proportions by salmon stock region. These
simulations can be characterized graphically inawey that shows the covariance structure among regional
stock composition estimetes. This application extrapolates beyond the current analysis of these genetic
data however and additional investigation of the termporal variation in stock composition is recommenced.

The preliminary stock composition estimates for this more recent study based on the genetics are shown

broken out by regions, year and season for the 9 stock units identified (Table 3). Accounting for

sarrﬁllng variability, the mean stock compositions by strata, and mean apportionments of the bycatch to
(region) of origins by area and season of the pollock fishery are shown in Table 4.

While stock units differ {rom previous stuglles in Ievlels of tfaggsrggatlon, r&sultjd;or \/\ategréI ,gylaskan -
aggregate river systens (e.g., AYK region) are similar to e-pattern studly present IViyers
Rogers (19?8) arl\SI Myers et al. |85003 Table 5). The three hstudla fr%ltltca}e S|Imlar|t|es :cn werlall -
estimetes of stock composition by river systemeven t regation levels, years of sanples,
methodologies differ (Table 5). However, comparisons of st ?)%% composition estimetes from other areas
are more variable. For exanple the contribution from Cook Inlet stocks T from 4%-31% amongst
sts..lgdm while Ruu%smn(stode Ya?%/ from 2%14‘?&' able 5). 'I;lere is p?\rti(ztrj‘ea;[a \gaggtion Oggmgst the two

e pattemns studies (Myers and Rogers 1988 I\/zgrset 2003) for r stocks. Inmpacts
were characterized in aggregate Coastal western Alas grouplng (which includes the lower Yukon,
Kuskokwim and other minor stocks) as well as by individual river system




Table 3.

ADF&G preliminary estimeates of stock

composition based on genetic samples stratified by

year, season, and region (SE=east of 170°W, NV\ewest of 170°W).  Standard errors of the
estimates are shown in

compasition.  Source:
Coast
Year / Season / Area PNW W AK
2005 B SE 45.3% 34.2%
N =313 (0.032) (0.032)
2005 B NW 6.5% 70.9%
N =543 (0.012) (0.047)
2006 B SE 38.4% 37.2%
N =309 (0.029) (0.032)
2006 B NW 6.4% 67.3%
N =296 (0.016) (0.035)
2006 A All 22.9% 38.2%
N =902 (0.015) (0.038)
2007 A All 9.4% 75.2%
N =380 (0.016) (0.031)

entheses and were used to evaluate uncertainty of stock

etal. 2008.
Cook Middle
Inlet  Yukon
5.3% 0.2%
(0.019) (0.003)
2.2% 4.7%
(0.011) (0.013)
7.5% 0.2%
(0.020)  (0.004)
3.0% 8.0%
(0.020) (0.020)
0.2% 1.1%
(0.004)  (0.005)
0.1% 0.5%
(0.004)  (0.005)

N AK
Penin
8.8%
(0.021)
6.7%
(0.042)
7.0%
(0.019)
2.1%
(0.016)
31.2%
(0.039)
12.0%
(0.025)

Russia
0.6%
(0.005)
2.0%
(0.007)
0.6%
(0.005)
3.3%
(0.013)
1.1%
(0.004)
0.2%
(0.003)

TBR
3.3%
(0.016)
3.5%
(0.012)
4.3%
(0.017)
0.5%
(0.007)
1.1%
(0.007)
0.1%
(0.002)

Upper
Yukon
0.0%
(0.001)
2.8%
(0.009)
0.1%
(0.002)
8.0%
(0.019)
2.3%
(0.006)
0.1%
(0.003)

Other
2.4%
(0.015)
0.7%
(0.008)
4.7%
(0.020)
1.4%
(0.014)
1.9%
(0.011)
2.4%
(0.014)



Tabled ~ Mean values of catch-weighted stratified proportions of stock

ition based on ic

sampling by season, and region (SE=east of 170°W, NV\ewest of 170°W).  Standard errors
of the estimates (in parentheses) were derived from 200 simulations based on the estimates

from Table and weighting annual results as explained inthe text.

Coast Cook Mddle NAK

Season/Area  PNW  WAK Inlet Yukon Penin Russia
BSE 450% 347% 51% 01% 86% 06%
(0025) (0.024) (0017) (0.002) (0.016) (0.004)

BNW 64% 68% 26% 66% 44% 27%
(00100 (0023) (0012 (0.011) (0019 (0.007)

AAl 121% 67.7% 01% 06% 160% 04%
(0012) (0021 (0003) (0.004) (0.019 (0.002

Upper
TBR Yukon Other
34% 00% 24%

(0014) (0001) (0.014)

18% 56% 10%

(0006) (0012) (0.008)

02% 06% 23%

(0002 (0003 (0.010)

Table5  Comyparison of stock composition estirmetes for three different studies on Chinook bycatch

samples taken from trawd fisheries in the eastern Bering Sea.

Study Myers and Rogers (1988) Myers et al (2003)
Years sampled 1979-1982 1997-1999
Western AK 60% 56%
Stocks and estimated Yukon  Bristol Kusko- Yukon  Bristol Kusko-
aggregate % Bay kwim Bay kwim
composition in bycatch 17%  29% 24% 40%  34% 26%

Coastal WAK
Smaller scale breakouts (also includes

(where _availab_le) listed Norton Sound)
to the right (with
associated % contrib.

ofaggregate below) ~ Middle Yukon

Upper Yukon

NAK Penin

Cook Inlet 17% 31%
SEAK/Can 9% 8%
TBR

PNW2

Russia 14% 5%
Others

Seeb et al. 2008
2005-20071

48%
Lower Kusko-  Bristol
Yukon kwim Bay
Na Na Na
3%
3%
13%
4%

2%
23%
2%
3%

‘note for purposes of comparison, only 2006 stock composition estimates averaged annually and across regions are shown here.
2PNW is an aggregate of 54 stocks from British Columbia, Washington, Oregon and California. For a full list of stocks included see Table 3-7

of FEIS (NPFMC/NMFS 2009).

3other’ is comprised of minor components after aggregation to major river systems as described in Table 3-7 of FEIS (NPFMC/NMFS

2009).



Figure 4.
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Proportion of Chinook salmon sanples collected for genetics compared to the proportion

of bycatch by month for 2005 B-season only (top panel) and 2006 A and B season

combined (bottom parel).
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Fgure 5. Chinook salmon bycatch results by reporting region for 2005 B season (top), 2006 B
Season (mddIeR, and the 2006 and (partial sanmple) of 2007 A seasons (bottom). The top
two parels include uncorrected results where bycatch differences between regions (east
and west of 170°W) are ignored (enmpty coluns).

AEQ results and estimated proportions to western Alaska

The pattern of bycatch relative to AEQ is variable. In some years, the bycatch records may be belowthe
actual AEQ, duetothe | impact of previous years catches. For exanple, in 2000, as shown in
Figure 6, actual bycatch is below the predicted AEQ bycatch. This is because 1996-1998 the actual
bycatdmeshlgh Thei fromthose high bycatch years show up inthe AEQ ch for
subsequent years. Some of the Chinook salmon caught as bycatch inthose years would not have retumed
to their river of origin in the year of bycatch. on their age and meturity, they might have retumed
up to one to four years later. Some proportion of the bycatch would not have returned Inany year due to
ocean mortality.
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125,000

Year

Figure 6. Time series of Chinook actual and adult equivalent bycatch fromthe pollock fishery, 1991-
2007 (2008 raw annual bycatch also indicated separately). The dotted lines represent the
uncertainty of the AEQ estimate, due to the conrbined variability of ocean nortality,
meturation rate, and age composition of bycatch estinetes.

Historical estimates of AEQ are shown for the aggregate coastal western Alaska stocks (Figure 7; which
includes the lower Yukon River, Kuskokwim, Bristol Bay and other conmponents). Note that indicating
historical AEQ removals by region inmplies that the relative distribution of salmon bycatch occurring in
space and time would be the same as what wes observed during the genetics sampling years (2005-2007).
As described previously, the relative intensity of inter-annual patterns of pollock fishing areas ad
seasons affects the relative contribution of various stocks by year inthe bycaich (H%erte 8. Asthe
proportion of fishing in the NW region of the EBS increases, the proportional contribution of

Yukon Chinook inthe bycatch increases. Likewise the relative proportional increase in fishing inthe SE
results in an increase inthe bycatch of Chinook stocks fromthe Pacific Northwest.

Figure 7. Annual estimated pollock fishery adult equivalent removals on stocks from the Coastal western
Alaska returns, 1993-2007.
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Proportion of bycatch in NW region during B season Proportion of bycatch in SE region during B season

Figure 8. Illustration of how the overall proportion of Upper Yukon River relates to the bycatch proportion
that occurs in the NW region (west of 170°W; top panel) and how the proportion ofthe BC-WA-OR
(PNW) relates to the SE region (east of 170°W; bottom panel) during the summer-fall pollock
fishery, 1991-2007.

Update to AEQ analysis

A short study extends the analysis provided in the FEIS (and summarized above) through to 2012, by
relating season- and area-specific PSC totals with the estimates of inmpact on numbers of retuming adult
equivalent Chinook salmon. Without re-running the AEQ model, it is possible to derive a sinple
calibration using regression analysis against available data on the absolute PSC levels by season and
region in order to predict the anticipated impact of bycatch on in-river rums.

Two pieces of information are required. Frst, atime series of AEQ estimetes is needed, which take into
account age structure of the PSC, where and when the PSC occurred, the meturation rates observed for
Chinook salmon, and the available information on stock identification. These are taken fromthe FEIS,
and provided in Table 6. Second, Chinook salmon PSC by the pollock fleet in the eastern Bering Sea,
updated through A-season 2012 (i.e., the winter fishery), are in Table 7.

Since the AEQ model fromthe EIS clearly indicates a lag effect (e.9., Fg. 6), and given that genetic
estimates of stock identification vary by bycatch locales, creating asimple proxy approach that retains
these characteristics wes desired. For exarmple, let the AEQ (y;) estimete inyear t be

T,=/?20+M-,+AT-2+ M + AC +M T -

where Tul is the total Chinook PSC in the previous year, A, isthe PSC inthe A-season inyeart, B™ is
the PSC inthe NW region in the previous year’s B-season and so on. The coefficients fii are parameters
tolbe estimeted. A variety of models were proposed and AIC (Akaike 1974) statistic wes used &s a ool
selection criteria.

A stepwise model selection procedure (““stepAIC”, Cramey 2007) in R waes used to select among diverse
sets of models. For coastal western Alaska Chinook salmon stocks, the following model wes selected:

12



Im(formula = AEQ ~ A0 + A1 + BNWO + BNW1 + BSE 0 + BSE_1)

with coefficients and diagnostics:
Residuals:
Min IQ Median 3Q Max

-1522.4 -497.6 -137.8 574.0 1455.7

Coefficients:
Estimate Std. Error t value Pr(>|t])
(intercept) 5854.33118 589.69481 9.928 2.24e-05 ***

A0 0.34787 0.02317 15.016 1.39e-06 ***

Al 0.20676 0.03171 6.521 0.000328 ***

BNW._0 0.32788 0.10000 3.279 0.013506 *

BNW_1 0.30027 0.10223 2.937 0.021804 *

BSE_O -0.13617 0.03739 -3.642 0.008263 **

BSE_1 0.10771 0.03604 2.989 0.020265 *

Signif. codes: 0 '***’ 0.001 ***’ 0.01 **’ 0.05 0.1 © 1

Residual standard error: 1106 on 7 degrees of freedom
Multiple R-squared: 0.9931, Adjusted R-squared: 0.9872
F-statistic: 167.8 on 6 and 7 DF, p-value: 3.346e-07

all indicating a reasonable fit (-99% of the variability explained).

In words, this model indicates that coastal western Alaska Chinook salmon AEQ inyear t canbe well
approximated with Chinook salmon PSC records on A-season catches inyears t and t-1 (A Oand A | in
the notation above) together with the sarme statistics for B-season but stratified to be east and west of
170°W(i.e., colunms 2, 4, and 5 of Table 7 with appropriate Ia?s). Applying recent data allows one to
estimate updated AEQ impacts for coastal western Alaska and for 2011 the Inpact ranged from 54
thousand to 11.5 thousand Chinook salmon (Fig. S, Table 8). Even though the 2012 A-season Chinook
PSC presently wes relatively low (less than 9,000 fish) due to the higher PSC in 2011 (25,510 fish) the
impact (in AEQ-in rivers terrs) has already reached 12.5 thousand Chinook salmon (with 95%
prediction interval ranging from 9.5 to 154 thousand fish).

As noted inthe FEIS (NPFMC/NIVIFS 2010), geretic delineation wes plausible for the middle and upper
Yukon Chinook runs.  The same model selection process resulted in a model that indicated for the Upper
Yukon stock that the PSC inthe current-year A season and regionally split B-seasons explained nearly
96% of the variability:

13



ImCformula = AEQ ~ A 0 + BNWO + BSE_ 0 + BSE_1) Upper Yukon

Residuals:
Min IQ Median 3 Max
-70.747 -15.037 1.346 20.120 49.114

Coefficients:
Estimate Std. Error t value Pr(>|t])
(mtercept) 61.8881130 18.7598286 3.299 0.00925 **
A0 0.0028181 0.0006251 4.509 0.00147 **

BNW_0 0.0406229 0.0031203 13.019 3.83e-07 ***
BSE_0 -0.0034026 0.0011900 -2.859 0.01880 *
BSE_1 0.0034277 0.0010548 3.250 0.01000 *
Signif. codes: 0 '***’ 0.001 *“**’ 0.01 0.05 0.1

Residual standard error: 36.44 on 9 degrees of freedom
Multiple R-squared: 0.9713, Adjusted R-squared: 0.9586
F-statistic: 76.23 on 4 and 9 DF, p-value: 6.143e-07

Projecting this model forward for the Upper Yukon indicates variability with the upper 95% confidence
bands from 2008-2012 ranging from 180 fish to 387 fish (Hg. 10, Table 9).

For the middle Yukon region, the characteristic and selected model wes very similar to results fromthe
Upper Yukon:

Im(formula = AEQ ~ A_0 + BNWO0 + BSE 0 + BSE_1) Middle Yukon
Residuals:
Min 1IQ Median 3Q Max

-86.00 -14.69 -1.94 23.43 54.11

Coefficients:
Estimate Std. Error t value Pr(>]|t])
(intercept) 71.3855795 22.7854771 3.133 0.01206 *

A0 0.0025905 0.0007592 3.412 0.00772 **

BNW. 0 0.0493457 0.0037899 13.020 3.83e-07***

BSE_0 -0.0036238 0.0014453 -2.507 0.03346 *

BSE_1 0.0040784 0.0012812 3.183 0.01112 *

Signif. codes: 0 “***’ 0.001 “**’ 0.01 0.05 0.1 = 1

Residual standard error: 44.26 on 9 degrees of freedom
Multiple R-squared: 0.9697, Adjusted R-squared: 0.9562
F-statistic: 71.95 on 4 and 9 DF, p-value: 7.897e-07

Results for the middle Yukon show the upper 95% confidence bands from 2008-2012 ranging from 210
fishto 451 fish (Fig.l 1 Table 10).
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Figure 9.  Estimeted coastal western Alaska Chinook salmon adult equivalent mortality (AEQ; in
numbers of fish) due to PSC inthe eastern Bering Sea pollock fishery.

Year

Figure 10 Estimated Upper Yukon Chinook salmon adult equivalent mortality (AEQ; in nunbers of
fish) due to PSC in the eastern Bering Sea pollock fishery.
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Year

Figure 11. Estimated Middle Yukon Chinook salmon adult equivalent mortality (AEQ; in nunbers of
fish) due to PSC inthe eastern Bering Sea pollock fishery.

Table 6. Median values of stochastic simulation results of AEQ Chinook mortality attributed to the
pollock fishery by region, 1994-2007. These simulations include stochesticity in natural
mortality (Model 2, CV=0.1), PSC age composition (via bootstrap samples), meturation rate
(Cv=0.1), and stock conyposition (as detailed above). NOTE: these results are based on
the assumption that the genetics findings from the 2005-2007 data represent the
historical pattern of PSC stock composition (by strata).

BC WA Coastal Cook Mddle N Alaska Upper
ORaxdCA WAK Inlet Yukon Peninsula Other Russia Yukon (SE) Total

583

194 518 21,518 242 21 4898 714 147 1A 33,310
19% 5686 1404 415 104 3302 52 112 % 279 24,559
19% 6974 17025 520 4 390 632 1R 137 34 29886
197 N3 1685 1276 413 3364 715 2r7 A3 783 HA2
1998 109%/ 14218 1110 1B 3382 6% 16 8 71 31439
1999 6429 1509 573 27 31983 %1 18 245 3B 26973
2000 2,815 9383 219 16/ 2106 30 9 147 12 15418
2001 3694 10473 39 20 214 35 149 21 28 1789
2002 6236 14516 09 16 3467 609 117 B Al 2597
2003 5743 20065 38 6 4424 69 27 M 22 R4S
2004 10164 21,904 1018 466 4592 89 3IbB 3B 65 40,386
2005 11169 25462 128 67 5107 P3 439 645 772 46487
2006 12719 36337 892 363 835 1348 290 339 6L275
2007 18010 44380 1597 64 9743 168 485 608 1,089 78344
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Table 7.

Year

2010
2012

Chinook salmon PSC from the eastern Bering Sea pollock fishery (all sectors including CDQ)

by season and by region during the B-season, 1991-2012 (as of July 16, 2012). NWand SE

regions encompass the area west and east of 170°W respectively.

Ac-Season
36,838
23413
15415
21,285

8,982
35,985
10,347
15,118

6,31

2410

8571
10,076
30,805
24,493
28581
58,952
70,879
16,938

9514

184

7,147

8,289

B-NWregion
36
23

7,344
82
112

1021

6,358
&0

130
319

5460
20

3802

6,578

13021
2444
10033
793
52
14
1531
9

B-SE region
1849
10,045
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Table 8 Coastal western Alaska Chinook salmon PSC impact (in AEQ terrrs) from the eastemn

Bering Sea pollock fishery (all sectors including

CDQ), 1994-2012 (as of July 16, 2012)

Colunms 3-5 contain predictions based on the linear model described inthe text; bolded
numbers are point estimates of inpact due to PSC.

Year

2010
2011
2012

EIS

AEQ
Mockl
21,518
14,084
17,025
16,8%
14218
1509

9,383
10473
14,516

Linear
Vbdel
Estinate
22,018
14738
18547
17514
13597
15080
839
10586
13060
19,092
22,066
25,930
36,827
43,34
33,590
13,239
10,715
8,437
12,452

Lower Cl
19,064

15310
14,379
10,054

6,077

7,523
10,118
16,068
19160
22505
33451
39,906
27,953
10,328

7833

9470

Upper A
24,972
17,918
21,784
20,649
17,141
18,707
11,820
13,649
16,002
2117
24973
29,34
40,203
46,802
30,227
16151
13597
11,509
15434
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Table 9. Upper Yukon Chinook salmon PSC inpact (in AEQ terns) from the eastern Bering Sea
pollock fishery (all sectors including CDQ), 1994-2012 (as of July 16, 2012). Colunms 35
contain predictions based on the linear model described inthe text; bolded numbers are point
estimates of impact due to PSC.

EIS Linear
AEQ Vockl
Year Vocel Estimete Lower Cl Upper A
194 ile7} 210 n
19%5 % D 0 1M
1996 137 157 63 pil
1997 43 319 224 413
1998 87 112 5 220
1999 245 239 10 A7
2000 147 B 7 183
2001 21 2 19 335
2002 % 108 18 197
2003 N 23 18 373
2004 33 35 266 44
2005 645 657 54 76l
2006 339 2 242 442
2007 608 e0L 49 73
2008 270 153 337
2009 119 K1) 208
2010 ¢ 0 180
2011 % 0 190
2012 142 50 234
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Table 10. Middle Yukon Chinook salmon PSC impact (in AEQ terns) from the eastern Bering Sea
pollock fishery (all sectors including CDQ), 1994-2012 (as of July 16, 2012).  Colunms 35
contain predictions based on the linear model described in the text; bolded numbers are point
estimates of impact due to PSC.

EIS Linear
AEQ Vocel
Year Mockl Estimete Lower Cl Upper Cl
19 21 29 119 30
19%5 104 100 0 209
19% 154 166 2 280
1997 413 337 272 502
1998 108 136 5 266
199 27 21 150 MM
2000 167 113 3 223
2001 260 346 233 459
2002 106 119 n 228
2003 356 318 209 428
2004 466 417 09 55
2005 767 (2% 656 08
2006 363 371 250 493
2007 6% 636 562 810
2008 309 167 451
2009 133 5 242
2010 100 0 210
2011 113 0 20
2012 161 Vi) 273
The combined 2011 Alaska harvests of Chinook salmon are reported at 468,000 fish ( and Carroll
2012). For western Alaska region, the combined run sizes are on the order of 500-800 fish

whereas for the Upper Yukon, the run sizes average around 75-100 thousand fish.  In comparison, recent
estimates of PSC impacts are on the order of 10- 15 thousand Chinook for all of coastal western Alaska
and inthe 100-500 fish range for the middle and Upper Yukon.

Overview of Council action -Amendment 91
The Council took final action on Amendment 91, Chinook salmon PSC management measures inthe
Bering Sea pollock fishery in April 2009. NIMFS approved regulations implementing Amendment 91 on
August 30, 2010 (72 FR 53026), and the fishery has been operating under the requirements since January
2011 Amendment 91 established two Chinook salmon PSC limits SG0,000 Chinook salmon and 47,591
Chinook salmon) for the Bering Sea pollock fishery. For each PSC limit, NMFS issues A season and B
season Chinook salmon PSC allocations to the catcher/ processor sector, the mothership sector, the
inshore cooperatives, and the CDQ groups. VWhen a PSC allocation is reached, the affected sector, inshore
cooperative, or CDQ %ad p is required to stop fishing for pollock for the remainder of the season even if
its pollockallocatlon not been fully harvested.

NIMFS issues transferable allocations of the 60,000 Chinook salmon PSC limit to those sectors that
participate in an incentive plan agreement (IPA) and remain in compliance with the performance
standard. Sector and cooperative allocations would be reduced if members of the sector or cooperative
decided not to participate in an IPA Vessels and CDQ groups that do not participate in an IPA fish under
arestricted opt-out allocation of Chinook salmon. Ifa whole sector does not participate in an IPA, all
members of that sector would fish under the opt-out allocation.



The 1PA component wes designed as an innovative approach for fishery participants to design industry
agreements with incentives for each vessel to avoid Chinook salmon bycatch at all times and thus reduce
bycatch belowthe PSC limits. To ensure partici develop effective IPAs, the final rule required that
participants submit annual reports to the Council that evaluate whether the IPA s effective at providing
Incentives for vessels to avoid Chinook salmon at all times while fishing for pollock. The sector-level
performance standard ensures that the IPA is effective and that sectors cannat fully hanvest the Chinook
salmon PSC allocations under the 60,000 Chinook salmon PSC limit in most years. Each year, each sector
Is issued an annual threshold amount that represents that sector’s portion of 47,591 Chinook salmon. For
a sector to continue to receive Chinook salmon PSC allocations under the 60,000 Chinook salmon PSC
limit, that sector must not exceed its annual threshold amount three times within 7 consecutive years. Ifa
sector fails this performance standard, it will permanently be allocated a portion of the 47,591 Chinook
salmon PSC limit. Under Amendment 91, NIVIFS would issue transferable allocations of the 47,501
Chinook salmon PSC limit to all sectors, cooperatives, and CDQ groups if no IPA is approved, or to the
sectors that exceed the performance standard.

This program wes inplemented in January 2011, thus the fishery has operated under the new program for
one year. The first annual reports byt@ndustry to the Council were provided in April 2012

Status 0f 2011-12 first two years of implementation

2011 wes the first year of implementation under the new program for Chinook bycatch management.

The industry began with a voluntary stand down in late January to avoid Chinook. Incidental catch of
Chinook salmon by the pollock fishery participants inthe 2011 indicated that pollock fishery participants
remeined well below their limits and with catch much lower than inthe recent five years. Total 2011 A
season PSC wes 7,136 fish. This compares to Chinook salmon PSC ranging from 7,624 fish inthe A
season of 2010 to 69,139 fish in the A season of 2007. In the B-season incidental catch of Chinook
salmon by the pollock fishery wes also well below the seasonal PSC limits with a total B-season bycatch
of 18,363. This is higher than B-season PSC inthe previous 3 years but is substantially less than the B-
season of 2007 where 25,499 fish were taken. The overall 2011 total Chinook PSC wes 25,499. While
this amount is higher than the recent years (driven by the increase in the B-season) this wes nonetheless
well below both the overall PSC limit under Amendment 91 as well as the (lower) performence standard
established under that menagement program _ In contrast, in 2012, the A-season PSC wes 7,773 fish while
B-season catch wes sulbstantially lower at 3 577.

Council consideration of chum measures and impacts on Chinook

The Council is now considering additional management measures targeted at chum salimon bycatch
reduction on the EBS pollock fishery. As with the measures considered for Chinook, the Council is
considering a combination of hard cap limits and area closures as well as conferring primery managerment
responsibility to the industry to manage a rolling hotspot program as is done currently. Measures under
consideration are intended to target proving protection for WAK chum stocks by focusing on June and
July measures when ngnetic information has indicated there is a higher proportion of VWAK bound chum
onthe fishing grounds (Kondzela et al. 2012; Gray et al, 2011, Gray et al., 2010). However, policy
decisions for alternative management measures for chum nust also consider the potential impact on the
catch of Chinook salmon as a result of imposing additional management measures on the same pollock
fishery. The pollock fishery catches both chum and Chinook salmon PSC in the B-season. The timing of
this catch is dissimilar amongst the two species, with Chinook salmon caught in the latter part of the B
season and chum salmon caught throughout the B season (Figure 12). Current analysis of the impact of
various chum management measures under consideration show that chum measures appear to result in
more fishing later in the year and thus will result in more Chinook bycatch. A revised industry-initiated
and managed rolling hot-spot program is under consideration which attermpts to address the balance
between prioritization of Chinook and chum avoidance measures in the same season. The Council will



O review a draft analysis in December 2012. Hal action by the Council is likely in April 2013 with any
regulations to implement a new program likely by 2015.
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Figure 12. Mean relative values of pollock catch (triangles) compared with catch of chum (diamonds) and
Chinook (squares) salmon species in the pollock fishery during the B-season.

Research Recommendation
Several recommendations for additional analyses to assist management are provided below based on
experiences with analyzing these data for impact analyses as well as new genetics informetion.

1 AEQYgeretics analysis of bycatch on recent genetics data: To date the only AEQ and genetics
evaluations on EBS bycatch that have been conducted have been done so in conjunction with
Council analyses of modifying management measures. As a result of Amendment 91 annual
reports of genetics of proportions from bycatch inthe groundfish fisheries are being provided,
however absent a Council decision to conduct an analysis of modifying management measures,
no additional updated analysis of bycatch AEQ and genetic stock of origin is anticipated. Ideally
anannual or periodic update to the Council on the genetic analysis of the bycatch (specifically in
the EBS pollock fishery) would be advisable.

2. Spatial analysis of genetics for potential consistency over time: In evaluating appropriate
management measures to reduce VWAK bound Chinook (and chum) salmon additional analyses on
the spatial consistency over time ona simall a scale as passible would be extrenely useful.

3. Bvaluation of bycatch of Chinook in other EBS fisheries outside of pollock: Currently
management measures are targeted at the EBS pollock fishery as this conmprises the majority of
the bycatch of both salmon species.  Recentt genetic stock composition praportions however
Lre}clude bymcgtch fromlot;ler grougldﬁargg fishene;. To the extent that these OCskheries byoatchhowld

examined separately for speti tenporal consistency in genetic stock proportions this may
give an indication of ather fisheries contribution to bycatch in‘fpaas. Potentially should
information indicate that fisheries outside of the EBS pollock fishery contribute less bycatch
annually but a disproportionate impact consistently on some stocks (e.g. r Yukon Chinook)
this would be informetive for future management actions on other groul fisheries.
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