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ABSTRACT

The District 104 purse saie fishery is the largst harester of pinksalmon in Satheast Alaskawith an average
annual larvest 0f5.5 milion pink slmon sincel9%60. Thepink salmon harvesh District 104 has acounted foran
averagel8% of the total SoutheaAlaska purse seingink salmonharvestannuallysince 1960The pink salma
harestal in the District 104purse sime fishery areprimarily Alaska stockandU.S.-Canadatagging stidies in he
early 1980s showd that over 90% of the pik salmon harvested in Digt 104 are ddined br Souheast Alaska
streams However, salnon harvestsin District 104 arefrom highly mixed sto&s ard a high prgortion of the
sockeye salmon harvested in the fighare bound fo the Skeaa and Nass rive in northern BritishColumbia
With the signing of the Rcific SalmonTreatyin 1985 early £ason management of thishferybecane tied to the
abuwndarce of Skeenand Nass rver sockeye salmgras well as domestipink salmon eturns. Although hghly
variable, the average harvest ratesNassand Skeenaiver sockeye satonin the Ditrict 104 mrse seir fishery
havedeclinedsince 198, and Alasla has consistently meTreaty obligations irits fishelies Alaska hashad an
underge in 4 of 20 year41999 2018)and curretly hasa cumulative undeage of approximatgl117,0® sockeye
salmon in tle District 104 fishery.

Key words: excapemeant index, Nass River, Paific Salmon Treaty purse seineOncorhynchus gtuscha,
Oncorhynchusnerka pink salmon purse seingSkeena Riverscckeye salmonSoutteast Aaska

INTR ODUCTION

Wild pink sdmon (Oncortynchus gorbusha spawn in gpproximatdy 2,500 short, coadal
streams inSouteast Alaska (Zadinat al. 20@1) and sipport alarge am valutade commecial
fishing industry (Clak et a. 2006). Pink salmonaouried for an average72% of dl saimon
harvestd, bynumbes d fish, in Souheast Alaska fom 1960 to 2018. The evesselvalue of the
comnmercial pink samon rarvest aeraged $18 million ayea andrarnged betveen$18 and $12
million from 2007 to 2016making pink salmon the mostaluable pecies &er chumsalmon(O.
keta) in Southast Alaska fsheres (Piston and HeinR018. The District 104 purse seindishery
(Figure 1) is the largestharester of pink danon in Souheast Alaska with an average anal
harvest of 5.5 million pink saimon since 1%0 (maximum= 28.38 milion); appraximately 1.5
million more fish annually than thenext largestistrict. Over the saméime, the Distrct 104
pink salmon hArvesthas @counted for an averad8% of the totalSoutheasAlaska purse sen
pink samon harvest(maximum = 8%). Pink samon hawe acountedfor an averag 84% of the
District 104 purseseine harvestin numbers of fish since 160, with sockeye salmofO. nerka
9%), chum salmon 5%), and coho $mon (O. kisutch 3%) accouting for theremander of the
hawvest.

The pink salmo hanestal in the Distict 104 purse sme fishery are primarilyAlaska stocks
and U.S.-Canada tagging stidies in the early 19®s showed that over 90% of the gisalmon
harvested in Digrict 104 are dstined br SouheastAlaskastreans (Hoffman et al.1983, B85;
Pelaet al. 1993). However,salmon harvestsin District 104 arefrom highly mixed sto&s anda
high proportion of the sockeye salmon harvested in thehey are bound for the Skeena and
Nass riversin notthernBritish Colunbia (Figure 1;Endish etal. 2004. From 1985to 2017, the
stock composibn of District 104 sockeye salmorafvestshas avaagedapproxmately 46%
SkeenaRiver sockeye salmomnd 15% Nass Rrer sockeyesalmon PSC NortherrBounday
Tednicd Committee unpblisheddata). For pink salmon, aggirg studies also showed tha a
high propotion of pink salmon harvesdan Caradian ret fisheriesnea the U.S-Canadaborder
were from Alaska stocks (Hffman et al. 1983, 1985Pellaet al. 1993. In 1985 the Pacifct
Salmon Treaty(Treaty) estlished principles for he United States and Caradato manage
fisheres harveing salmon stockisound for the otér nation.



The intial ageement reated in Chater 2 of the 285 Treaty reflects a bBance betwesn
consevation o f C dlassaaddaStesnariver sockeg salnon and mantaining Alaska ©
traditional coasal pink salmonpurse seinefishery n District 104. The original ageement
allowed Alaska to harve£80,000 sockeye salmon over a fgear perod (120,000 peryear)
prior to statisticalweek 3!, regardess of Nass ath Skesnariver run Sze. The 1999 evision of
the Treay Agreament @lled for the implementation of abundance-basedmanagement in the
District 104 puse seine fishery. The 19%hd following amexes allow the District104 purse
seinefishery to harvest2.45% of the Annual Allowable Harvest (AAH) of Nass and Keena
sackeyesdmon piior to statistical week31.

The AAH is calculated as theotal run of Nass and Skeena sockeye salmonusiéther the
conmbined escapement geirement of 1.1 million fish or the atual spawningescaperants,
whicheveris less.The 2.46% AAH valuewas bael on the weighted-averageperaent of the Nass
and Skeena soelge salma AAH that would have been harvestiedthis fishey, during the
1985 19% peiod, if the annal pre-week 31 harest lad been exactly120,000sockeye saimon.
The Alaska Departmerof Fsh and Gmeé sADK&G) managmer intent is to harvest Nass and
Skeena adkeye salmon at the allowable AAHepcertage. TheTreaty recogrizes thatoverages
ard underags will occur andprovides an overage/adeage povision intenced to hdd the
Parties accaintable br their cath shaes hut permit a reasonable degree fomanagerart
flexibility. In order to stay whin the AAH of Nass ad Skeena socke sdmon in District 104,
fishing timefor the purse sene fishery isreducedprior to statstical week 31 in years of lower
Skeenaand Na&s sockeyeatmon abundance evewhen pink slmon abundances high.

In recentyearsthere hasbeen irtreased conces by Canadaegardirg theimpacts @ the Digrict

104 pusesdne fishery on Skeenand Nas river ©ckeye sémon, which hag been declining in

abundacesincereaching highabundane levels in the1980s and 1990s. Sanofthe concens
havebeen relatedat later run timing of Nass and Skeea river sockeye salma from 2014 to
2017, whichmay havecontribuedto higherthanaveraeharvest rags in the Dstrict 104 fishery
from 2014 t02016. There havealso been concerrtsy Alaskaregading theloss of acces o

harvest early-timed pink salmon ®cks. Among the pdertial reasons for this ks of acess is
potertial earlier run timng for some Aaska pink almon stacks, which wold resultin a larger
component of the pink@amonrun passing Distict 104 duringthe preeweek 31 Tredy Peiod.

Therehave ato been conerns with unnecessarily réscting pink saimon harvests in District

104 in ceatain yearsparticularly when the hamst ate of Nass andkeenaRiver sockeye saton

is nearhistorical low levels ad/or Caredian pregsasorforecasts e lowe thanactud runs As a
result, a newireaty stipuation existsthat the U.S. Wl complete areview of he District 104 pink
salmon fishery that evaluaés longterm changes irabunénce é the vaious stocks inhe

Boundary Area.

! fiStatistica | wis a Hassification ued by ADF&G to dvide the yeatinto sequentially numbered weeks for managet ofthe salmon
fisheries. Each year, statisticareek 1 begins the fit weéd of Janwary andendson thefirst Satirday of the month; subsequent sistical
weeks gart m Sundayat 12:01 AM andendon the fdlowing Saturday at midnight
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Figure 1.i Southem Southeat Alaska fshing districts, District 104 sbdistricts, and the Nass and
Skeerrivers innorthernBritish Cdumbia

OBJECTIVES
The specific objectivesof this review are to evalate:

1. The lorg-term changes in abundanceof the various pink salmon stockin the Boundary
Area,which will include:

a. a description anévaluation of 4ock asessment methodsd escapenent tremls
by stock grougdor Alaska Districts 101 108 and,

b. information on te catt o pink sdmon in all Alaska Districts 1017 108 fisheries
combined by week, includig a smmary of preweek and post w&e30 harvests.

2. The chages in the timing rad location of the havest in Distict 104, which will include
an evduation of harvest by week and subdistrict and idemify potentid reasons for
anomdies.

3. The eficacy of assssingpink salmonrun iming throughDistrict 104 (Appendix Al)
using available chta
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4. The impact of pink samon havest in Dstrict 104 on Skeaa and Nass Rver sockeye
sdmon, which will include,

a. Theweekly andanrud harves of Nass and SkearRiver sockeye salmon in the
District 104 puse seine fishery;

b. Weekly and amual havest ates based othe biaterally agreel weekly and
amud harvestsdivided by bilateally ageeal total Nass/&eema muns (not weekly
moddled abmdance in District 104)and

c. ldertification of manageent actions take to support the coesvation of Nas
and Skena River sackeyesalmon.

ABUNDANCE TRENDSIN SOUTHERN SOUTHEAST
AL ASKA PINK SALMO N STOCKS

Pink sdmon havested inthe District 104 puse ®ine fishery are desied to spavn in all areas of
southern Southeast Raska(primarily Districts 1 8; Appendices Aland A9, aswell as northern
British Cdumbia (Figure 1;Hoffman et al. 183, 1984, 18B5). Annual gock-specific i nformation
for pink samon harvestd in Southeat Alaska fisheries is nd avalade. Estimates b total
abundance(catch plus escamert) are not available for specifistock groupsdistricts, or
subregions of Southeastaska Escapemenindicesfor Soutleast Alaskaas decribed below,
are intended to track chges in abundance over timadare rot estimates of total escapement
Pink salmonstocks in Southeast Alaskannotbe separatd usng genetictools at this time rad
there are ndargesale tagging programsn place that would allow fostock specific havest
estimatesof pink salmon The overdl patem of harvest inthe Southern Sdheast Subregion,
separateérom the more speific anaysis of District 104 harvets, is presented below to contrast
with es@pemat trends for individual stockgroups insouthem Souheast Alaka.

PINK SALMON STOCK GROUP DEFINITIONS

Marine tagging studieBave repeatedly dmonstrated that Southea@daska pirk salnon stocks
are strogly segegatd nto southern and rorthemn areasor subregions €.g., Rich 1927Rich and
Suamela 1929 Rich and Morton 1930; Nakatani et al. 1975; Hoffman 1983), and he
commecia fisheries ineach subregion generallyrg@t pink salmonstocks that ultimily spawn
in that silbregon. The Southen SoutreastSulregioncomprises pink almonstacksfrom Sumrer
Strait and sath (districts 101 108), while the Northern Southeast Subien comprises pirk
salmon stocks north of SwerStrait (dstricts 1091 115). In 1998 the nothernarea wes further
divided irto Northern Southeast hside and Northen Souheast Outside sibregions,as maine
tagging studes alo showed that pink salmon @wning on the oute coast of Chichagof and
Baranof islands geerally do rot enterinside wates (N&atani et al. 1975; Alexandesdottir
1987). The Nothern Southeagdutsice Subregion includes all wéersof District 113 (excluding
Peril Straits and HoonaBoundsubdstricts 11351 throughl13-59, which ae considered padf
the Nothem Soutlkeas Inside Sulvegion). Currently thee are366 index dreans in he Southern
Southeat Sulregion, 37 index strears in the Northern Souteast Indde Subregion, and 41
index streamsn the Northern Southeast Oiats Subregion.

Becaug Souheast Alaka pirk saimon ae lagely havesed in mixed stak fisheries often sone
distance fromspavning area, it is not possibé to allocate harvestsof pink salmon to stock
group of origin at any finer scale than subregioiherefore, escapemengoals for Souheast
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Alaska pink salmon have beenestablisied atthe subegion level (Zadina et al. 2004Piston and
Heinl 2018. Southeat Alaka has alsobeen dvided into 53s ma | | ekrgro & pcdorbained
within the district boudaries (Zadira etal. 204; Appendk A). Ead stock goup represents a
collection of streamsthat syoport pink salma runs with gmilar migration routes ad run timing,

are managed as unit, and are assumed &haresimilar prodictivity and exploitationates(Van
Alen 20@). Seven otthe pnk salmon stockgroups have not been corsigently monitored for
spawning escapeents: the Andte Island stock groups managed exclusvely by the Metlakatla
Indian Communitywhere the statenas no jurisdiction), whilsix other sock goups are loated
in areasthat donot have directedfisheies or ae in remote aeas where it wold be cost
prohibitive to conduct sureys on aregular bagsd SuemezDal (Ketchikan area; Appetix A),

SW Baranof W Kruzof, and W Yakobi(Sitka area), andDundasBay andGlacia Bay (Juneau
areg. Theremaning 46 stock groupstepresentind.2 fishing districts, areactively maragedand

monitoredfor es@apementsThere ae 18 stock groups in the Sathen Southast Sibregion anc

total of 366index streams(Figure 2.
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Southern Southeast Subregion
Pink Salmon Stock Groups

Stikine O
Q,
S

Union Bay

Kasaan |

Portland

Hetta Moira

Figure 2.i SouthernSoutheastSubregon pink salmon esapement stock groug®N=18) and index
streams (N=366;black circlesp dotedareadndicateareas withno index streams cgscapement targets.
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ESCAPEMENT M ONITORING AND GOALS

ADF&G has maintaned anannud index of the pink sdmon escapment n Southeast Aldsa
based on peakedal survey couris @llected sincel960. Pink salmon espement indices a not
exhibit persistent #nds of oddor evenyeardominanceover mog of thehistorical data st, and
for simplicity, escapment indces ofboth brood linesvere combined (Vailen 2000 Zadna &
al. 2004). Tke metlods used to calculathe index havehangedat dfferent timesas knowledg
of the region ® gnk salmon gew out ofresearchprograns designedto improve pink sdmon
mana@ment €g., Durley andSeibel 1972; Jonesand Dangd 1983 Hofmeisker et al.1993;
Hofmeister 1998; Zdna et al. 2004Heinl and Geiger 2005). Ininstances Wwenmgor charges
wereimplemened, the ndex was ecdculated for dl years to ensurethe indexwas comsistent
over theentire seriesEscapement indices are calculatdter he fishing season has endéadt
fishery manageranake decisions inseason based in part om Bscapemeastare building in
relation to pat yearsandlater inthe seasoron how ther peak survey countre lining up with
management targets for pink salmon stock groups in thgpective area®regasonSoutheast
Alaskapink salmon harvest forass do notincorporateescapement asvariable (Murphy et al.
2019) but managersnay take parentyear escapementnto consideation for early season
District 104management they wereextremely pooin soutrern Southeast Alaska

The arrrent methodof generéing an anualpink salmon esaemert index, and mar changs
to the index, wee describedn detail by Heinl andPiston (2009). Tke principal changewas the
complete removal ofi b i austmendd ghat were preiously madeto adjustfor differerces in
observer comting rates (Hofmeiter 1998; Van Alen 2@0). Althcugh he method usedeemd
like a practical way to addressthe well-known prodem of obsever countng bias (Dangé and
Jores 1988; Jagset al. 1998), a dseexamiration irdicatedthatthe calibrations ften induced
significart eror (Heinl and Piston 20B). The currat pink salmon esapemat index was
modified to use only raw surveydata. In addition, annud calculation of the escapemeindex is
now automatedhrough the $utheast Alaska Integrated Fiséries DatabaseGeneal trends in
escapementmdicesto souhern Southeast Alaska the revised indexemained similar tdhe
patterrs in the prior indexput there was a&light increase in escapement estimates en1t®60s
and 1970s ana slight decrease in the 138@nd 990s dwe to the elimination of observer
calibrations andhe addition of more index observers from the 1960s (Heinl and Piston 2009).

Thepink salmon escapement indearsigs of thesumof peak annal aeral suvey doservatons

for 702 index streamsaossthe region (Pistonand Heinl2018. Althoughthe index comprises
pink salmon runs bvarying magitudes the set ofndexstreams doesot necessarily mah the
distribution of strearma (by run siz) acoss tle entire region,as the mgrity of the 2,500 pink

salmon spawing streams ik likely very small produces. Survey data wergualified (based on
visibility, timing, andarea surveyedby the managemeriiologists hat onducted thesurveys

using thefollowing codes: code01, an inompete suiveyd not useful for indexing abundance;
coce @, a compete survey potenially useful fa indexing abundanceandcode 03, thepeak
surveyd useful br indexing abundare. Code 03urveys identified the one andnly peak sirvey

for a stream each yar. Thee m@des were entered into the regional dahbase to facilitate

identification of the peakwvey obsevations br ead index stremn.

For several reams, it was not posible to degnate a peak swey count forevely indexstream
in every year andmissing values hal to be mputed in order to maingtin a completeset of
compardéle index counts.rl sme cases,a stram wasnot surveyedluring the peak othe run,
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surveyconditions wee not conduciveto adotaininga gad coun due b weather or the steam
was simply not surveyed. An iterative expectéion-maximization algorithm (McLadhlan and
Krishnan 1997) was usedd imput missing vhies as described byHeinl and Piston Z009)
Missing values were imputel from the staic tale of historical dataat thestock goup levd each
year.

It is important tonotethat the Southeast Alaska pinklmon index doesot provide an estimate
of the btal egapementand ts relationship withthe totd pink salmon escagmentin Southeast
Alaska is far from cetain. An escgpemen edimate is a sttistically reliable measue o
escapemenmnagnitudej.e., the total numbeof fish in the escapemenfn exapemenestimae
is goproximately in thesanme unis as tle estimatesof hawest, and harvestsemates and
es@penent esimatescanlogically be alded togéter to prodice anedimate of total run size.
Alternatively, anes@pement indexis a relatve meaare ofescapemetthatis useful for yeaito-
year omparions. In thepast, ADF&G biologists conmonly multiplied the escpenent ndices
by a factor of 2.5 toconvert theindex to an estimate of total escapent (e.g., Hofmester and
Blick 1991). The2.5 mutiplier was orginally intended to convepeak esapemelh counts toan
estmate of what wagresentat the tme of thesuvey (Dangel ard Jores 088; Hofmaster 1990;
Joneset al. 1998). Thus, multiplyinghe index by 2.5loes not accaint for fish thatwere not
present at théime of thepeak survey court and aes not acaant for the more tan 1,80
streams thatwere not arveyed(Heinl ard Geiger 2005). Thee is no sinple way to convert the
current index eries to an estiate of total es@apement in Sobeast Abska. Moreover,
escapement idicesare cledly muchless thandtal escapementsHofmeiger 1990; Van Alen
2000; Z&adina etal. 2004).

STOoCK GROUP ESCAPEMENT TRENDS
Souhern Souheast Subregion

The Southern SoutheastuBregon contains 366index strams lo@ted from the Gnadian border
to Sunner Strgght ard the Stikire River (Figures 1land2; Appendx A). The esapement index
for this Subregion exhibited a geneal increasing trendrom 1960 to the mid1980sand has bee
highly variableat larger esgegementsizes since the The average index since 1985228% of
thepre Treaty averagéFigure 3). Although hidnly variable, esapementsf both odd- and een
year pnk salmo escapemas hae increased and theteas not bee consistentdominanceof
one bood line in this subegon. From 1960 to 201,8he arerage index vale was approximately
5.35million for even yars and6.03 milion for odd yeass.

16



Pink Salmon Escapement Index
Southern Southeast Subregion
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Figure 3.1 Pink excapement index for th866 steams in theSouthen Southeast 8bregion, 1960
2018. The gray shaded area shows thielogical escapment goal range & to8 million fish.

Portland Canal

The Portand Canal stock groupcontains 16 index streams locatechiPortland Canaland along
the aglacent mainlad nath to the sout sideof Boca de Qada (Figure 2;Appendx A). The
es@pement inde for this stock goup has exhibied a genel increasng trend sincel960 ard
the avaage index since 1985 is 25% of the pre-Treaty aerage(Figure 4). Although hghly
variabk, esapenents ofboth odd andeven-year pinksalmonescapemas have increasedand
there has notbeenconsisent dominane of one biood Ine for this stock group. From 1960 D
2018, the averagendex \aluewas appoximately 220,000 ér even yees and 270,@0 for odd
yeas. The two largest pink salmon producng index streams in the teck group are the
Tombsbne Rver (mean pdaaerid survey count =81,000) and HiddenInlet (meax pe& aerial
surve/ count= 49,000).

Portland Canal pinksdmon are prinarily ealy-timed fish and start ariving near spawmg
streams inearly to mid-July, with peakaerial suvey streamcounts typiclly ocaurring during
Augud. A weir was opeatedat Fsh Qreek at the head éfortlandCanal from 1991 to 199%amd
pink salmonstartedenteing the stream by midJuly with peak passage througtuchof August
(ADF&G unpublished daja The primary migration route for Porfand Cand pink salnon is
through Dixon Entrance(Hoffman et al.1983, 1985, andthey are likey primarily harvested in
the AlaskaDistrict 104 puse seire fishery and CanadianArea 3 net fisheris, with smaler
harvests n the District 102 prse séne, and 101 purse sene aml drift gill net fisheries. Coded
wire-taggingstudies d Fish Creek(located atthe head oPatland Cana) chum salmam showed
thattagged fish were primary hawvesedin District 104 andin Dixon Entrance near the mouth
of Poitland Caml, in the AlaskaDistrict 101 dift gillnet fishery and theCanadan Area 3gillnet
and sane and Area 4 ginet fisheries very few tag recoeries ocurred ary distan@ from the
entrance to &tland Canal(Heinl et al.2000). Over the Syearstudy, the proportion of the Fish
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Creek chum s@mon catchthat wereharvestedin Canadan fisheriesaveageal 46.2%with a range
of 22.1% t061.9% (Heinl & al. 2000).

The soubern porton d District 101 (subdistrict 11) near the mouth of PortlandCanal is only
open for drift gillnet gear, which is less #ective than purseesne gear for harvesting pink
salmon, especiayl when fshermanuse large mesh &e to target chum sahon Assuming
Portland Canalpink salmon follow asimilar mgration routeinto inside wates asFish Creek
chum salmon, maost of the Alaska harvest oPottland Canal pink salmomay occur in District
104. Dueto the ean timing of Potland Cand pink salman, thesefish are likely avdable for
harvest irDistrict 104 primarily during the preweek 31Treaty periad.
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Figure4.i Pink escapement index fahe 16streams in the &tland Canal stak group, 1960 2018.
Eas Behm Canal

The East Bhm Caral stock groupcontains 41 indestreams locaed in Boca [@ Quade, East
Behm Canbup toaline just north of the Chickamin River, Thore Am, and George and @all
inlets (Figure 2;Appendk A). The escgenent index for this stok groupexhibitedan inaeasing
trenduntil themid-1980sandhas geeraly remainedat hgherlevels sine thattime with alarge
amount of annual variion (Figure 5). The average index sind®85 is265% d the pe-Treaty
avergye. Although hghly variable, escaements ofboth odd and everyear pink salmon
es@pemets have increasal, and there has nobeencorsistent dominanceof ore krood line for
this gock graip. From 1960 to 2018he aveageindexvalue was appraimately 127 million for
even yeas and 1.22 mllion for odd years Thereare 6 ndex streams \h mean peak aeial
suvey couns greatethan100,000 fishin this stockgroup: Keta River (mea peakaerid survey
count = 143,00Q)Marten River (me&n peakaerial sirvey court = 119,000), Hunpback Cree
(mean pela aeral survey coat = 134,000), CarrollRiver (mean pek aeral survey count =
112,000), Wilson Rver (mean pe& aeral survey count =202,00), and Blossom River (mean
pe& aerial surveycount =107,000)

Eag Behm Cana pink saimon are primaily early-timed fish andstat arriving near spaming
streans in early to mid-July, with pe&k aeral survey stream countstypically occurringfrom late
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July to mid-August.Some of thesmdler lakefed systemsn the ara havelatertiming than the
larger mainland viersand maynotreach peak spawning abdane untl early Seotember. Many
of the largest index streams in this stack group have 10s 0t00s ofthousands opink salmonin
themduringlate dily. The primary mpgrationroute for EastBehm Canal pink salmonsi thiough
Dixon Entance(Hoffman et al 1983, 19&), and they are likely primarily hawveged in the
AlaskaDistrict 101 and 104 purse sine fidheries and CanadianArea 3 ne fisheries, with
smallerharvestsn the District 102 pur® seire and 101 drift gillnet fisheriesand Canadian Area
4 and 5 net fisheries (Hoffman et al. 1983, 185). Due to the ealy run iming of most d the
largestpink sdmon runs in this stock groum large poportion of these fish lkely pas though
District 104 during the preveek31 Treaty pend.
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Figure5.i Pink esc@ementindex for the 41 steansin the Eat Behm Canal stock graip, 1960 2018.
West Behm Canal

The West Behm Caal stk groupcontains34 index streans locatedin West BehmCanal and
EastBehm Canhnorth of the ChickamirRiver, andon Gravinalslard (Figure 2;Appendk A).

The esapement indexfor this stack group ehibited an increasing trend until theaty 1980s and
hasgeneally remaned athigher levels shce that tine with a lage amountof annué variation

(Figure 6). Theaveage index sine 1985is 7% of the preTreaty average. Athough highly

varable, esapanentsof both odd and everyearpink sdmon escapenms increasedrom the

1960s and1970s andthere has ot been casisent doninanceof one bred line for this dock

group. From 160 to 2018, the average index value was approximaely 460,00 for even yas

and 450,000 for odd yearsThe two largest pink sknon praducingindex streans inthe stock
group are Taitors Creek (nean pek aeral survey ount = ®,000) andthe Naha River (man

peakaerial sirvey cournt = 50,d0).

West Behm Cana pink salmon are primaly mid-timed fish andstart ariving near spawmig
streans inmid-July, with pe& aerial sirvey streamcounts picdly occurring from early-to-late
August. A weir was operatedtahe Naha Riverin 1987, and peakpasage d pink samon
occurred from mid-August ©© mid-September (ADF&Gunpublshed data).The primay
migration route for West Behm Caral pink salmonis through Dixon Entrace (Hoffman et al.

19



1983, 1985, andthey are likéy primarily hawvested in the Alaska District 101 and 104 purse
seinefishelies and Canadia Area 3netfisheries, with smaler harvets n the District 102 purse
seire and 101 drift gillnet fisheriesand Canadian Area 4nd 5net fisheries (Hoffman et al
1983, 1985) Smdl numlers may dso arrive viaa nathem route thragh Sumne ard upper
ClarenceStraits in sone years (Hdfmnan etal. 1983 1985) where they could potentially be
harvestedin the dstricts 105 and 106et fisheies
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Figure 6.1 Pink escapenent inax for the 34 streans inthe West Bam Canaltodk group 1960 2018.
Kasaan

The Kasaan stk groupcontains B indexstreams locaédon eat-centra Prince of Walesdand
from Narrow Point ¢ just north of Moira SoundFigure2; Appendix A). The eapenent index
for this stock group extbited an ncreasingtrend untilthe late 1990s and hagenerallyremaned
a high levels sincethattime, with the noteble exceptionof 2018(Figure 7). The averge index
since 1985 is 2% of the pre-Treaty average. Although highly variable, escapementsf both
odd andevenyear pink slmon escapments increagkfrom the 1960sto 1990s, andthere las
not been onsigent dominane of ane brood linefor this stock goup. Fom 1960 to 2018the
averge index value was appoximatdy 500000 for even years an890,000 forodd years.The
largestpink salnon producingindex streams in thestack grouparethe Haris Rive (meanpeak
aerid survey count =157,000), Lagoon Ceek (men peak aerial suey court = 48000), and
Sunny Creek(mean pek agial survey count 47,000).

Kasaanpink salmonare primarily mid-to-latetimed fish and start ariving at spawningstreans in
late July and earlyAugust for earliertimed systems ad mid-to-late August for later-timed
streams. Peakaeial survey streamcountstypically occu in mid-to-late Augustfor earlier-timed
pink salmonrunsin this area(eg., Haris Rive) and mid-Septemberfor latertimed sysems
(e.g., Lagon Creek) Spawning occursthrough October in most streams The primary migration
route for Kasaarmpink sdmon is though Dixon Entranceard lower Claence Strajtwith asmall
propotion ariving via a seondary northernmigrationroutethrough Sumner ahupper Clarece
Straits in some yeargHoffman et al 1983, 1985. Pink salmon from ths sbck group ardikely
primarily harvested in theAlaska District 102 and 104 purse sene fisteries with smalér
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hawvests n the District 101 purse sme anddrift gillnet fisheries District 103 purse sae
fishelies and Canadian Area 3 net fisheies. Smdler numbes arriving via Sumner andipper
Clarence Straits (Hoffman & al. 1983, 985) could potertially be hawvestedin Districts 105and
106net fisheries

Pink Salmon Escapement Index
Kasaan Stock Group
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Figure7.i Pink escapemenndexfor the 28 streamsn the Kasan stock group, 1960 2018.
Moira

The Mora dock graip contais 12 index greams locatg on southeast Pince of Wales Islard

from Moira Sound sauth (Figure 2; Apperdix A). The escapeme index for this stockgroup

exhibited a sight increasimg trend wntil the mid-1980s and has generally remagdl at higher

levds since that tira (Figure 8). The averaye indexsince 1985 is216% of the pre-Treay

average.Although highy variable, escapemts of both odd- and eve-year pnk salmon

escgenents inceased fron the low leveds of the 1960sand 1970s, and there has ot besn

consistent domance of one twod line for this stock group.From 1960 to 2018, the average
indexvalue wasapproximately90,000 for even yeas and110,000 fa odd yeas. All the index

streams i this sbck groupare smal to mediumsized producess with average peak aatisurvey

cownts of les than20,00 fish.

The run timing of Moira pink salma is primarily mid-to-late runtiming, andthey start arriving

at spawning streamsprimarily in August Peak aeial suvey streamcounts typicaly occu in

early to midSeptembermost Augustcounts indude fish off the mouth or inntertidal areas of
streams Spawning @curs well intoOctoberin mary streams The primary migration route for

Moira pink samonis throughDixon Entranceand lower Claence Strait (Hoffman et al. 983,

1985) Pink salmon fiom this stack group arelikely primarily harvested irthe AlaskaDistrict

104 and 102 purseseinefisheries with smadler harveds in theDistrict 101 purseseane ar drift

gillnetfisheries District 103 purseseinefisheries andCanadiamrea3 net fisheres
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Figure8.1 Pink escapement indexof the 12streansin the Moirastock goup, 1960 2018.
East Dall

The Eag Dall stock goup congins 32 index dreans located on easin Ddl Island andportions
of adjacensauthwest Prine of Waleslsland figure 2;AppendixA). The esapementindex for
this stockgroup exhibited an increasig trend intothe eaty 1980sand has gereraly remained at
higher levelssincee that timewith a large anount of annual vastion (Figure 9). The averae
indexsince 185 is 202% of he pe-Treaty avaage. Aithough highly variale, escgpements of
both odd andevenyearpink salmonescgpements inadea®d throughthe 1960s and 1970s ard
there has not beeronsstert dominance of ae brood lir for this stock group. From 19@® to
2018 the aveage in@éx value was aproximately270,000 for evenyears and230000 for odd
yeas. All the incex streams in ths stock goup ae small- to medum-sized producers with
averagje pexk aeial surveycounts oflessthan 35000 fish.

East Dall pink salmonare primarily mid-to-late timed fishandthey stat arriving at spawning
streamsprimarily in August Peak aerial suvey streamcountstypically occu in early to mid

Septerber, most Augug peak totalcounts irclude a highproportion d fish off the mouthor in

intertidd areas of sreams Spawning occts well into October in manstreams (e.g, 10,10 live

pink salmoncounted atSoda Crek on a 12 Octoler 1988 foot survey, but few sirveys ae

conductedafter late Awgust The primary migation roue for East Dall pink sdamon is throuch

ocearentrances jst to the rorth of Dall Islam andinto Cordova Bay fom Dixon Entraneto the

south (Hoffman etal. 1983, 1985) Tagging sudies ao srowed thata smd proportion of pink

sdmon destired for Distict 103 will move furthe into Dixon Entranceand lowerDistrict 101

before reversingcouseback to their homestreams Pink salnon from ths stockgroup ae likely

primarily hanested in theAlaska District 104 and 103 purse seire fisheies with smaller

harvests possiblein the District 101 purse seine andrift gillnet fisheries District 102 purse

seinefisheries and Canalian Area 3 net fisheries|t is possible tha very smdl numbers of pink
salmonfrom this sbck goup arrve via Sumnerandupper Clarence Staitsto the noth in some
yeas (Hoffman et d. 1983).

22



Pink Salmon Escapement Index
East Dall Stock Group
0.80 4 -e=Index
< .
» —5-year moving average,
LL
x 0.60
[}
o
£
S 0.40 -
(2]
c
S
S 0.20
0.00
o
(o]
0]
«—

Figure 9.1 Pink escagment hdex for the 32 stremsin the East Dal stock group, 1960 2018.
Hetta

The Hetta stock group catains15 index streans locded onsouthwes Prinae of Wales Isand
from the sauthwest tp through Hetta Inlet(Figure 2;Appendx A). The escaperent incex for

this stock group exhbited an ncreasirg trend wntil the mid-1980s and has generaligmained at
high levels sce tha time, withthe noteble exeption of 218 which was e lowest indexsince
the late 1970¢Figure 10). The averageindex snce 185 is 288% o the pre-Treaty average.
Although highly varigble, escapements of both oddand even-year pink salmon esgpements
increased tlough the 196G and 1970s and there has nidoeen consisténdomnance of one
brood lire for this stock group. From 1960to 2018 the avelge index value wasappoximatdy

500000 for even years and 30,000 forodd years The lagestpink salmon producing irdex
streamsin the stock goup areNutkwa Creek (mean pela aeiial survey count = 1%000) and
Hetta Portage Creek (meanpeak aeribsurwey count =111,000).

Hetta pink salmo are mid-to-late timed fish and they start ariving at spavning streams
primarily in August. Pe&k agial suvey streamcourts typically oaur from late Augustto mid-
Septembermost August pe&k total aerial surey courts include a high poportion o fish off the
mouth or in intertidal aresa of streams A weir was operatedat Hetta Crek from 1967 to 1971
ard from 2005 to 2018pink salmon sarted enteing the stream biate July or ealy Augug with
peak passageccurring in late August throudp mid-September in most yeas (ADF&G
unpublished daja A weir was alsooperated aKlakas Lake in 1983 andpink sdamon began
entering the @ekin early August, pealing from mid-to-late S@tember, and connuing pasage
through theweir until late October (ADF&G unpublished dai). Spawning occurswell into
October in mary streams(e.g., neast 50,000 livepink sdmon in intertidal and lowereactesof
Hetta Patage Geek ona 20ctobe 2017foot qurvey).

The primary migration roue for Hetta pink salmon is hroughocean entrances justto the northof
Dall Island and into Cordova Bay from DixorEntranceto the souh (Hoffman et al 1983, 1985)
Tagging fudiesalso shaved thata smdl propartion d pink salman desined for District103 will

move furtker into Dxon Entane and lower District 101 beforereversingcoursebackto their
homestreamsPink salnon from thisstock group are likely primarily harvested in the Alaska
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District 104 and 103 purse seie fisheries with small harvestgossiblein theDistrict 101 purse
sene anddrift gillnet fisheries and Caradian Area 3net fisheries It is possible that very small
numbe's of pink salmon from thisstock group arrive via Sumner andpper Clarene Strais to
thenorthin some years (Héhan etal. 1983.
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Figure 10.i Pink escapement indx for the 15streams irnthe Heta sbck grow, 1960i 2018.
Klawock

The Klawock stock grougontains47 indexstreams located oeagem Prince of Waleslsland
from Trocadero BayotAneslett Poirt (Figure 2 Appendix A). The esapemat index forthis
stockgroupexhibited an ingeasing tred until the mid1980s ad hasgeneally remainedat high
levels sincethat timewith a large amont of annud variation (Figure 11). The averagendex
since 1985is 231% & the pe-Treaty averge. Athough highy variable escagmens of both
odd- and everyear pinksalnon escapmerts increased thraghthe 1960sard 19705, andthere
has nobeen consitent dominance ofone bioad line for this stock pup. Fom 1960to 2018 the
averae index \aluewas gproximately 720,0® for evenyeass and 970,000or odd yeas. Tre
larges pink salmon prodwing inde streams in the stock groyp areStaneyCreek (mearpeak
aerial survey count= 93,000), Shaheen Creglknean gak aerihsurvey ount =66,000), Shinaku
Creek (mean pealaerid suwvey count = 53,000) ard TrocaderdBay Right Headstream(mean
peakaerial suvey count = 50,000)

The wn timing of Klawock pink salman is primaily mid-to-late run timing and they stat
arriving at spawring steanms primarily in August Peak a@rial suvey strean counts typicaly
occur from late Augud to mid-September, most Augu$ peak total counts include a high
proporton of fish off the mouth or inintertidal areas ofstreamsPeak timing at he Klawock
River weir since 1969 (weir nat operated froml989 1998) was typically mid-August hrough
mid-September (ADF&G unpublshed data)Spawning ocurs well into Octoberand possibly
Novemberin somestreams (e.g., 19,500 live pink saion in a partial foot survey of Rort St.
NicholasHeadon 26 October1999. The primarymigration roue for Klawock pink sdmon is
through numerous island passagdong the coast(Hoffman et al. 983, 1985). Tagging studies
also showed thaa smallpropottion of pnk salmondestinel for District 103 (Appendix Al will
move further into Dibon Entrance and lower District 101 before reversng cours back b their
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homestreams but few of these ikh appear tanove a far north ashe Klawock stock group in
District 103(Hoffman et al.1983, 1985). Pink sdmon rom this gock graup arelikely primarly
harvestedn theAlaskaDistrict 104 and 103 pur< seinefishelies with small harveds possiblen
other nedboy fisheries
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Figure 111 Pink exgpementindex forthe 47 steams inthe Klawock gock group, 1960i 2018.
Sea Qter Sound

The Sa Oter Sound stockgroup cantains 18 irdex streamslocatedoff the eaten side of Price

of Wales Ekland pimarily on Heceta ad Kosciwsko idands Figure 2; Appendix A). The

escapemenindex fa this sbck goup exhibitedanincreasing trenduntil the mid1980sand tas

geneally remaned athigh levds since thattime with alarge amount of annualviation (Figure

12). The average indesince 1985is 179 of the pre-Trealy avaage. Altrough hidnly variable,

escagments oboth odd andeven-year pinksalmon scagmerts increasé throudn the 1960s

and1970s, and thee hasnot besn consistent dominanca one lrood line forthis stock group.
From 1960to 2018 the aerage index value was aproximately 180,000 for both evenand odd

years All the index strams n this sbck goup are smal to mediumsized poducers wth

averge peakeerial survey countsfdessthan 35,000 §h.

Sea Otter Soungink salma are primarily mid-to-late timed fsh and they stat ariving at
spawnirg steamsprimaiily in late dily and August Peakaeial suvey streamcouwnts typcaly
occur from late Augist to mid-September most August peak totalcounts includea high
proportion of fish off the mauth or in intertidal areasof streans. Pink sdmon passge through
the Warm Chuck L&e weiron Heceta Island typicaly occurredfrom late August tlmiough mid-
Sepember, continung into mid-October in most gas (McCurdy 2012, 2010. The primary
migration routk for SeaOtter Saund pink salmon isthroughnumerousisland pasages almg the
coast(Hoffman et al 1983, 1985) Taggng studies also showebat a snall propotion of pink
salmondestined for Distri¢ 103 movefurther into Dxon Errance ard lower Dstrict 101 before
revasing course backo their home streams bu few o these fish apear to mee asfar north as
the Sea Otter Soundtockgroupin District 103 Hoffman et al. 883, 1985). Pink salmorfrom
this gock group ardikely primarily harvestd in the Alaska District 104 and 103 purse séne
fisheries, with small harvestgossibkin othernearby fisheries
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Affleck

The Affleck stock group @ntains 33 index streans locaked on the easem shore of Kuiulsland
and tre southweg shore & Kupreanof IslandFigure2; AppendixA). The escpemen index for
this sbck group exhiited an inaeasing tend until the mid-2000s and has decined since that
time (Figure B). The aveageindex since1985 is 197% of the pe-Treay average. Although
highly variable, escapement®of both odd and everyea pink sdmon esapemens have
followed simiar paterns and there hasnot beenconsstert domiranceof one braod line for this
stock grop. From 1960 t02018 the arerage indexvalue was gproximately 220,000 for even
years and60,000 for odd years The hrges$ pink sdmon producing indexstreams i the stock
group ae Bear Harbor Creek (meanpeak a&rial surwey caint =43,000) and TuneheanCree
(mean pek aerialsurvey count =37,000).

Affleck Caral pink saimon are primarily mid-to-late timed fish and they start ariving at
spawning steans primarily in late dily and August Peak @rial suvey strean countstypically
occur from late Augustto mid-Sepenber; most Awust peak tdal counts include a high
proportion of fish off the mauth or in intertidal areas adtreams The primary migationroute for
Affl eck Canapink salma isthroughlower Sumner &ait (Hoffman et d. 1983, 1985) Taggng
studies dso showed thasomepink salmondestned for Ostrict 105may move urthersouthinto
Dixon Entranceand lower Digrict 101 before reversingcourse lack totheir hane streams but
ovenll tag reeoverieswere vel low in this Districs streamsduring the 1982 and 1984tagging
studes (Hoffman et al. 0883, 198). Pink salmm from this stock groupare likely primarily
harvesed in the District 105, 104, and 103 purse sine fishefes, with smal hawvestspossble
elsewhee.
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Figurel13.i Pink escagment indexor the 33 streamsin the Affleck Canalstock group 1960i 2018.
Shipley Bay

The Shipley Bay stock group ®ntains12 index sreamslocatedon the northwesternshoe of
Kosciusko Island ad the nothwestcorne of Prince of Wales Island (Figure 2;Appendi A).
The escpementindexfor this stock group exhib#d an increasng trend until themid-2000s and
hasdeclinedsincethattime (Figure }). Theaveage indexsince 198 is 187% o thepre-Treaty
average.Escapementsor this stock group have showronsgstent dominarce of the oddyea
brood line from 1960to 2018, the average index value was apgimatly 110,000 foreven
yeass and260,000 fo odd yeas. The lagestpink saimon producing index streams in the stock
group awe Trout Creek (mean peak a&l suvey munt= 39,000)and Calder Creek (mean peak
aeril survey count =37,000).

Shipley Baypink sdmon are primarily middle-timed fish, and they stat arriving at spawnng
streams primaiily in late ully andAugust Peak aerid suvey streamcounts typially ocaur from
mid-August to early SeptemberThe primary migration route for Shipley Baypink sdmon is
through lower Sumner Strait (Hoffman et a. 1983, 1985) Tagging studes also shaved that
some pink salmondestned for District 105 may move furthersouth into Dixon Entrance and
lower District 101 before reversingcourse back to their honsreans, but overall tay recoveries
were very lowin this Districtés streams diring the 1982 ard 1981 tagging studiegHoffmanet 4.
1983, 1985). Pink salmon fronthis sbck goup arelikely pimarily harvested in th®istrict 105,
104, and103 purse seinéishelies with very smal harvestspossibleelsewhere.
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Figurel4.i Pink es@apement index for th&2 greamsin the ShipleyBay stak group 1960 2018.
Burnett

The Burnett Inletstock graip contains10 index streamdocated onthe sauthwesternshoe of
Etolin Island (Figure 2;Appendx A). The escapemat index for this stodk group exhibited an
increasingtrend until the early 2000s andhasdedinedsince tha time (Figure 15). The average
index since 19% is 177% of the preTreay averaye. Although highly variable, escapementsf

both odd andevenyea pink samon es@pemens hawe followed similar pttens, and there has
not been consisteh dominance d one boaod line for this sto& group.From 1960 b 2018 the
average index \lae was approximatdy 100,000 for both evenand ad yeas. All the irdex

streans in this gock group are snall- to mediumsized poducerswith averag peakaerial sirvey

courts ofless tha 30,000fish

BurnettInlet pink sdmon are primarily middle-timed fish, and they start arriving at spavning
streamsprimarily from midJuly to early Augud. Peak aerial survey stream countstypically
ocaur from mid-Augustto early September The primary migration route for Burnett Inkt pink
salmon may vary from yeato-yea; in the 1982 tagging study pink salmon destinecof District
106 hada primary migration route throughlower Simner Stait (76% of recovered tag) whie in
the 1984 study the primary migration route wasthrough Dixon Entranceand lower Clarence
Strait (72%; Hoffman et al 1983, 1985). Due to the variabily in migrationroutesfor Burnet
pink sdmon they are lkely availdle toharves in most Dstrict 101l 106 neffisheres, & well &
in CanadanArea 3netfishelies.
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Figure 15.1 Pink escapemernindex brthe 10streams in th8umett Inlet stockgroup 1960i 2018.
Ratz Harbor

The Ratz Harbo stock group catains 4 index dreamslocated onthe wed-centa shore of

Prince of Wales Island beween Luck and Narrow points(Figure 2 Appendix A). The
escapemenndexfor this stock grap exhibited anincreasingtrend wntil the mid-2000s and has
declired since tha time (Figure ). The awrageindex since 198 is 2626 of the pre-Treaty
average.Although highly variable, escapemesitd both odd and eenyea pink salmm

es@apementhavefollowed similarpatternsand thee hes notbeencongstentdomimance ofone
broaod line for this stock gwup. From 1960 to 208, the averag indexvalue was apximately

80,000 for ewen years andl00,000 or odd yearsThe largestpink salmon producing in@x

streamin thestock graip is Eagle Creek(mean pedk aerid survey court = 60,000).

Ratz Harbompink sdmon are primarily mid-to-late timedfish andthey stat arriving at spawning
streamsin late July and early August A weir was opeated attade Creekfrom 1928 to 1981,

and pek passag typicaly occurred betweenmid-August and mid-September (ADF&G

unpublisted dda). Peak aeial suvey strean counts typicdly occurfrom late August tomid-

Sepemler, and awning @curs well intoOctobe in mary streams The pimary migation
route for Ratz Harbor pink salnon may \aery from yearto-yea; in the 1982 tagging stdy pink
salmon deshed for District 106 hada primay migraion route throughower SImne Strait

(76% of recoveed tags) wile in the 1984 studythe primary migraion routewasthrough Dixon

Entranceandlower Clarence Stiia (72%; Hoffman et al. 883, 1985). Due to the vaability in

migraton routesfor Ratz Habor pink salmon they are likely available to harvestin most
District 101i 106 net fishdes,and potemially in the CanadiarArea 3net fishey.
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Totem Bay

The Totem Bay stock group contains13 index streans located onsouthcental Kuprearof
Island including Tatem Ba/, Duncan Caal, and Wrangkg Narrows (Figure 2; Appendix A.
The es@pementindex forthis stockgroup exibited an ingeasing tend until themid-2000s and
hasdeclined since thatime (Figure 17). The aveage index sincel985 is203% df the pre-Treaty
average. Although highly variade, escapemets of both odd and even-year pink salmon
egcapementshave folloved dmilar pdterns andthere has ndbeen congstent donmane of one
broodline for this stock grop. From 1960 to 2018, the average ndex value wasapproximaiely
70,000 for evenyears and 110,000 for oddyeas. All the index streamsn this stak graup are

small- to medum-sized producerswith averge peak aéal suwvey counts oflessthan 25,000
fish.

Totem Ba pink sdmon areprimarily mid-to-latetimed fish andthey stat arriving at spawnng
streamsprimarily in late dly and early August Peak aefl survey strean counts ypically ocar
from late August b mid-SeptemberOnly two tagged pink salmowere recovered n Totem By
stock group steamsduring the 1982 and 198 taggirg sudies but it seemslikely that the
primary migration route for thesefish spawning m Sumner Strait streams is throwgh lower
Sumner Strait Totem By pink salmonare likely availade to hawvestprimarily in District 104
and 105 puse seine fistries am District 106 drift gilnet fishery. Very smal numbes d these
fish may be availablefor harvestin northen SoutheasAlaska waers (Nakatani et alLl975)
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Whale Rass

The Whale Passstock group contains 10 index strears locatedon the northeastern shore of
Prince of Waleslsland fom Luck Point to Point Glpoys (Figure 2 Appendix A). The
escapemaet indexfor this stock grop exhibited an ingeasing tred until the early 2000s and has
declinedsince thattime (Figure B). The average indegince 1985is 154% d the preTreaty
averge Although highly varible, esapementsof both odd- and &enyea pink salmon
escapementbawe followed similar patternsard there has rot bee consstent deninance ofone
broodline for ths stock group excep for oddyear dominacefrom 1999to 2008 From 1960 to
2018 the aveage index valuewas approximately 110,000 for even years andl140,00 for odd
yeas. The largespink sdmon producing index greamin the stockgroup is 108 Creek(mean
peak aerial susy count =80,000)

Whale Paspink salmonprimarily exhibit mid-to-late run timing and they generally start arriving
at spawning steamsin early August Peak aerial srvey streamcountstypically occurin early b
mid-September mostAugust counts inclde fish off the mouthor in intertidal areaf streams
Spawning occts well into Ocbbe in many streans The pimary migration roue for Whale
Pas pink salmonmay vay from yearto-yea; in the 1982 tagging stug pink salmon destind
for District 106 had a primay migration route throup lower Simner Srait (76% of recowered
tags) whilein the 1984 studythe primary migration route washroughDixon Entrance andower
Clarence Stra (72%; Hoffman et & 1983, 1985). Dueto the varidility in migrationroutesfor
Whale Pasgink salmon they are lkely available toharves$ in maost District 1011 106 net
fishelies,and patertialy in the Caradan Area 3net fishey.
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Figure 18.i Pink escapemenndexfor the 10 freansin the WhalePass stockgroup 1960 2018.
Anan

The Anan Crek stock group coniins27 indexstreans locatedin uppe Ernest Sound, Bradield
Canal, Zmovia Straght, and Blake Pasace (Figure 2;Appendix A). The escapmentindexfor
this sbbck groyp exhibited an inceasng trerd until the mid-2000s and hasdecined slightly since
thattime (Figure 19). The averagendex snce 1985is 151% of the preTreay averageAlthough
highly variade, es@apements of both dd and eenyea pink slmon escapemsts have
followed smilar patems, andthere has not been consistdomirance of one biad line for this
stack group.From 196 to 2018, the average index value was apmximatdy 320,000 for even
yearsand 370,000 for ad years The lageg pink sdmon producing index steans in thestock
group areAnan Creekmean pela aerial survey count =136000) and Eagle Rver (meanpeak
agia suvey caint = 58,000).

Anan pink salmonare primaily early-timed fishand they start arriving at spawrng streams
primarily in mid-to-late July. Anan Creekoften has pink salmon starting émterthe stream as
early asmid-June am counts n excessf 10,0 fish ae not uncanmon inthe firsthalf of July.
A weir was operatd at Anan Creke from 1925 to 182, and peak passaggpically occured
betweenearly Julyand mid-August (ADF&G unpublieed d#a). Peak aerial swey courts for
mog streans typicaly occur during August The primary migrationroute for Anan pink salnon
may vary from yearto-year; n the 1982 tagging stug pink salmondesined for District 107 had
a primary migrationroute through Sumner Stait, saith throgh upper ad midde Qarene
Strait, and into ErnestSound andBradield Canal (66% of recoveed tags)while in 1984 hey
hada gimary migration routehroughDixon Entrane andlower Clarerce Strait(87%; Hoffman
et al. 1983, 1985) Due D the \ariability in migraion roues for Anan pink salmon, they are
available b harved in most Dstrict 101 107 net fisheries, as w# as in Canadan Area 3 net
fisheries. Due to the ealty timing of these fish, they are likey most &undant in District 104
during the preweek 31 Trety periad.
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Figure 19.i Pink escapenent inagx for the 27 strams in he Aran stockgroup 19607 2018.
Union Bay

The Union Bay stock group comains 8 index streamdocatedin the southern half of Ernest
Sound (Figure 2; Appendix A). The escgpementindex for this stock group exhibitel an
increasng trend until the mid-2000s and hasdeclinedslightly since that time (Figure 20). The
avergge indkex since 198 is 226% of the preTreaty average. Although highly variable,
es@peanents of both odd and evenyea pink samon es@apements have fdlowed smilar
paterns and therehas not beemonsstent dominaace o one braod line for this stockgroup.
From 1960 to @18 the aerage index value wsaappoximatdy 90,000 fa both even andodd
years The lageg pink saimon piodwing index streamin the sbck goupis Black BearCree
(mean peak aml suwvey courn =57,000.

Union Bay pink salmonare primarily middle-timed fish and they start ariving at spawning
streamsprimarily in late dly. A weir was oeraed atBlack Bea Creek in 1986 and 1987, and
peak pasageoccurred betwee early or mid-Augustand early Segember (ADF&G unpublished
data).Pe&k aerialsurvey streamcountsfor most streamtypically occurfrom lateAugust to mid-
Sepember withspawing continuing into Cctobe. The gimary migmation route far Union pink
salmonmay vary fromyearto-year; inthe 1982 tagging stidy, pink salmondegined forDistrict
107 had aprimary migration rote through Sumner Strd, south through wpper and rddle
Clarence Stait, andinto Emest Sound(66% of recovered tags) while in 1984 bey hada primay
migraion roue through Dixon Entanceand lower Qarence Stra (87%; Hoffman et al 1983,
1985) Due to thevariability in migration routesfor Anan pink saimon they are available to
harvestin most Distret 1017 107 net fisheries, as wkeasin Canadiamrea 3net fisheres. Due b
the early tming of thes fish they are ikely most abundat in District 104during the pre-week
31 Treay period.
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Figure 20.i Pink escapemenindex for the 8streamsin the Union Bay stack group, 1960 2018.
Stikine

The Stikine stok groupcontains6 index steamslocaed along the manland from Thonas By
to just south of te Sikine River ard adjacentslands (Figure 2; Appendix A). The escapement
index for this stok group ehibited anincreasng trend unti the mid-2000s ard has declined
dightly since thattime (Figure 21). The aveageindex since 185 is 18%% of the preTreaty
average. Although hidply variable, exapemats of both odd and everyea pink salmon
egapeanentshave followed simila paterns and there hasnot been onsistent dminanceof one
brood linefor this stock grap. From 1960 to 2A8, the average index vakwas gproximaely
30,000 for even years and 5,000 for odd years All the index dreamsin this stak group are
small to medum-sized producerswith average peak aeal suvey courts of les than20,000
fish.

Stikine pink salmonareprimarily middletimed fish, andthey start arrving at spavning streams
primarily in late July Pe&k aeial survey streamcountsfor most steamstypicaly oacur from
mid-to-late August Tagging gudiesshow tha Stikine pink salmonmay arrive from migration
routesthrough sathernSoutheasfAlaska va Sumnerard to a lesser degree Clarence Straitsas
well as fom thenorthvia Icy andChathamstrats (Hoffmanet al.1982,1983, 1985) Dueto the
variahlity in migration routedgor Stikine pink salmonthey areavailable toharvestin numerows
SoutheasAlaskane fisheriesalong these corridorsas vell asin Canadiametfisheies near th
U.S-Canadaorderto aminor extert.
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Figure2l1.i Pink escapement index for titestreams ithe Stikine stack group, 1960 2018.
SOUTHERN SOUTHEAST ALASKA PINK SALMON HARVEST

Harv est Tabulation

Salnon landngsfrom individual @mmercial fshemenare recordedon fishtickets. hformation
recorded on the tickets includes the vessehme, CommerclaFisheies Enty Commission
permi numbe, totalweightof the harved by species anddateand areaf harvest. Catch in units
of total weight ae cawveted into unis of fish numbersby the proes®rs, basel on their
individual methods otletermining tle averge weight of fish. Fish tikets ae legal dcumers
and seve as the basisof paymenton the @rt d the pocessas to fidhermen State reglations
require fishtickets to be delvered to ADF&G within sven days of a landing. Informati from
theseticketsis enteed into the ADF&GFish Ticket Datbase $stan, ard thetotd weight and
the estimatedotd numbe of commercially harested salmorareavaiablein eledronic format
to bologists n varnous ime and spatial summaries for gkars since 1&80. Estimates ofhe
annualharvestof pink sdmon prior to gatehoodwere taken fom Byerlyetal. (1999).

Southem Sautheast AlaskaHarvest Trends

The harveg of pink sdamon in the Souhem Souheat Subregon (Figure 2) has generally
followed the trad in esapemeis in the subregionwith low havests avelagng lessthan 10
million amually in the 1%0s and 1970s, stealily increasng throughthe 1980s, and reaching
peaklevels in the nd-to-late 1990s.Harvestshave generally trended dowvard sirce the late
1990s with the notableexception of 2013.The haved of 53 million fish in 2013 was jus unde
the record of 54 million set in199%. The escapmert index for the Saithern Southeastubregion
has showm less @ a decline in recent yemathan harvesdue tomore consenative managemst in
low returnyearsto ensue the escgpement goais met(Figure 3). Pink sdmon harwess in the
Southern SoutheasBubregion averaged 31 million fish annually in the 1990sbut have since
droppedto 20 million fish peryearover the pastdecade2009i 2018 (Figure 22), which is near
the 1960 to 2017 avaage of 19million fish. Like es@peanents, hevestsof both odd and ever-
yea pink salmon increasedinto the mid-1990s but there was an overall oddyea domirate
harvestpattern from 199 through 2013 From 1960 throudh 1999, harvests aveaged 17.0
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million in even yarsand 17.7 million in odd years Since 2000, harvess hae averagd 16.1
million inevenyeas and28.3 million in odd years and therewere consisterly higher harvests

in odd yeas from 1999 througR013.
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Figure22.i Pink sdmon hawestin the Souhern Southeat Sulvegionof Souheas Alaska, 1960i 2018.

Harvests of pink salmm increa steadilyoncethe purse seine fishergpensn early July The
1960i 2018 aerage harvegiasgedonemillion fish in statistical week 30 and pe&edin week 33
with an average havest of 4.3 millionfish for the weé&. The averag hawestremainedabove
onemillion fish throughweek 35Pink salmorharvests asrage®.44 million insouthern
Southeashlaskaprior tothe 1985 Pacific Salmon Treaty andincreaedto an aveage25.68
million from 1985 t02018.Harvestprior to week 3lincressedfrom anaverageof 1.14 million,
from 1960 to 1984to 2.80 millionfrom 1985 b 2018. The aveage [ink salmon hevestin
southen Souheas Alaskain week30, thefinal weekof the Teatypetiod in District 104
increagd from an aveage of 530,M0 to1.53 million fish since B85 (Figure 23;Appendix B.
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Average Pink Salmon Harvest by Statistical Week
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Figure 231 Pink salmonharvestby statisical wee in the Sauthern Sutheast Subregon of Southesst
Alaska, 1960i 2018.

HARVEST OF PINK SALMON IN DI STRICT 104

TIMING OF HARVEST BY STOCK

Although annwal estimates of the stock composition of pink salmon harvedisstrict 104are
notavailable some generalizions can be drawn based onoprnarine tagging sidiesand from
the timing of pink salmon arrival at their spawming streams Hoffman et & (1983, 1985) defined
early, middle and late stocks by theimiing through marine areas where tagsre appliedn
1982 and 1984They déined early runs aspopuldions that pased throughtagging aeas (e.g.,
District 104) in June middle rurs as thos with peak passage in Julgnd late runssathose with
peakpassagein August.By this definition, ealy-run pink salmon would passthrough Distrct
104 in June prior tothe first purseseine opeings, which do not ocur untilearly Juy. In 1984,
no pink salmon were tagged District 104during Junedue to bw abunénce(Hoffman et al.
1985) Pella etal. (1993)summarized pink salmontagging stdiesconducted irn982,1984, and
1985 and estimied the stock composbn of catchedor those yars. It was noted duringhese
studies that a high degree of stock intemglimg occurredin District 104, parttularly in lae July
andAugust which iswhen themajority of pink salmorharvest occursen the ouer coast

The small numbers okairy-timed fish thatwere tagged iistrict 104 during June in the 1982
tagging studywere recovered(fishery and escapeme recoveries primarily in northern
SoutheasAlaska (from releases at Noyes Island) District 101, and District106 (recovery area
included both Sumnerand upper Clarence gillnet fisheriespffinan et al. 1983)as wd as a
handful of tagsecoveredn otherAlaskadistricts andin northern Briti&i Columbia(seeFigures
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1 and 2 for area maps)This maches the timingbserved in esgpanents thoughoutsouthern
Southeast Alaskavhere many of theatiesttimed pink sdmon escapementare found aing
the mainlandin District 101 (e.g.,East BehmCaral, Portland Canal) or migratein partthrough
District 106 to reach #ar spawning gronds (e.g.,Anan in District 107). The capture opink
salmonin District 104in Juneindicates that @ortion of earlytimed pink salmorpassthe outer
coast prior tahe first pursesene opening which does at occu untl early July

Pink salmon tagedin District 104in July wererecoveredhroughout southern Southeast Alaska
and norhem British Columbiawith the larget number of@mveriesin District 101in all yeas,
followed by districts 1021 104, 106/ 107, and Area 1, 3 and4 in British Columba (variableby
year and between Noyeand Dall tagging sites Relatively small numbersvere recovered in
districts 103, 108, 109 and110, and other northern British CambiaareagHoffman etal. 1983
and 1985 Pella B93. In 1984, the & largest numbeof tags fran pink sdmon tagged in
District 104 in Julywere recovereth District 107(Hoffman et al. 198p It is likely that manyof
these fishweredestined forAnan stack group streas, which are primarily earirun g/stems
and UnionBay streams wish are mid-timed Pela et al. (1993) estimatefllaskaorigin fish
accounted for >95%fdhe pink salmonharvestedn District 104throughmid-July in 1984 and
1985 From midto-late July estimates ranged frol82% to 97% Alaskaorigin fishfor southern
ard northernsections 6 District 104overall three yeargPella et al. 1993).

The largest numbers of pink salmawmeretaggel in District 104 in Augustduring these tagng
studiesand these fshwere recoverethroughat sauthem Southeasflaskaand norhern British
Columbia(Hoffman et al. 1983 and 198Pella 1993 The stock compositionf the harvesin
all three yearshfted towardslate-timed stocks in Augusihe majority of pink salmo tagged
in District 104 ad recovered in District 102 (Kasaan, Moira), District 103 (Hetta, East Dall,
Klawock, Sea Otter Soundpistrict 104, and strict 105 @ffleck Canal, Shipley By) were
taggel in August whichreflectsthe primarily mid-to-latetimed pink salmorruns in heseareas
Large nunbers of pinksalmontagged m Districd 104 in Augustwverealsorecovered irDistrict
101, which reflecs thetremendousproductivity of the area diversity of spawn timingof pink
salma in District 101 streams and diversity of run tming of fish passingthrough lower
Clarence Strai and Revillagigedo Channelportionsof the pink salmorrecaptured in Digict
101 fisherieswould haveultimately spawmd in other districts some & which have late run
timing. Pella et al. (1993) estinmead Alaskaorigin pink salmonaccountd for 73% t099% of the
fish harvested irsouthern andhorthernsections oDistrict 104 in early tomid-Augustin 1982,
1984, and 1985The pink salmontaggedin District 104 from mid-August to early September
over thesane yearswere estnated to b&0%to 98% Alasle-origin fish.

FISHING EFFORT

Overall Purse Sine Effort i n District 104

In the1960s the District 104 purseeine fiskery was typically open fo 6 days aweek through
much of the sason Although the numler of boats fising weekly is not avdable pior to 1969,
unpubished ADF&G repors show thaeffort was high from 1960 1968 with araverage of
2,225 boat dgs, whichis comparable to the higlevels of effort obseved from the erly 1980s
to the mid1990s (Figure 26§. The maximumnumberof boas fishing in aweekexceededL00
vessels in 5 of #19 years 1960 1968 Theamount of time he fishery was opened weeduced
in 1969 andmost subse@nt yeas (Figure 24; Appendk C), andthenumler d boas fishing
dropped adremained bw unti thelate 1970s (Figure 27; Appendix Q.
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Aspink salmon abndance ircreaed in thedte 1970s ad early 1980sthenumber ofboats
fishingin Distriad 104 inceasedrapidly and remaied athigh leves throughthe mid-1990s, but
with fewer hours gen The rumber of tours the fshery wa open por to week 31 droppd
significanty in the ealy 1980s ad hasaveragd 62 hours sine 1985 which is only 22%of the
19601 1984 avergge of 282 tours(Figure25). Theannwal numbe of boat days in hefishery ha
declinedsignificantly boh preweek 31and post week30 afterreaching hgh levelsin the 1980s
andearly 1990¢Figures30i 32). From 19® to 1995, thee was an asrageof 477 boat days 6
effort prior © week 31dropping to anaverage oB0 boat daydrom 196 to 2018(Figure31).
The nunier of loatdays st week 3@ecreasedrom an averagef 1,729 fom 1980 to 1995 to
681from 1996 to 2018Figure 2).
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Figure24.i Hoursopen n the Digrict 104 puse seire fisheay, 1960 2018.
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Hours Open in District 104 pmgeek 31, 1962018
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Figure 25.1 Hours open inthe District 104 purg ine fistery pre-week 31 1960 2018.
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Figure26.i Hoursopenin the Digrict urse sine fistery pod week 3, 1960 2018.
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Purse seine boats fishing in District 104, 1:269.8

% 1,600

X

o

= 1,400 -

©

® 1,200 -

o

a

] .

< 1,000

o]

(]

2 800 -

i

>

E 600 -

o)

8

c 400 -

(@]

o]

© 200

]

E

5 0

p=a PR R R R R R R R R R DNDDNDNDNDNDDND
© © © © © © © © © © © O O O O O O
O N N N0 OO O O OO0 9O R ke,
©O N U 0Ok, B N0 WOo ONOGOOIE M

Figure 27.i Numbe of boas fishing (cumuléive number ofboatsover all weeks)in the Ostrict 104
purse seineishery, 19691 2018.

Purse Seine Boats fishing preek 31, 1962018
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Figure 281 Number of boats fshing (cumuladive boas over all weeks) in the Ditrict 104 purseseine
fishery preweek 3, 19691 2018.
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_ Purse Seine Boats fishing post week 30, 12@E8
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Figure 29.1 Number of bots fishing (cumulativenumber ofboats ower all weeks)in the District 104
purse saiefishery pos week30, 19697 2018.
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Figure30.i Purse sie boatdaysin the District 104pursesene fishery, 19691 2018.
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Purse Seine Boat Days Pieek 31, 1962018
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Figure31li Puise ®ine boat dgsin the District 104 purse seine fishemyre-week 31, 1960i 2018.
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Figure 321 Pursesdane boatdaysin the Dstrict 104 puseseinefishery pog week 30 19601 2018.

43



Purse Sene Effort by Subdistrict

TheDistrict 104 purse seiafishely is typicallyopened in itentirety, exceot for a small number
of area cbsuresutlinedin the ConservationActions section late in this rert. From 1960 to
2018,the gregest effort in theifheryhas @curred insubdigrict 10440 near Noyedslandin the
northen half of the district an@long thewest coasbf Dall Island (10410 and104-20) in the
southern hdlof the dstrict (Figures 33 and 34)The distribution of effortnatcheghe
distributon of harvest by subdistrict(Figures38 and39). Since1969, theaveragecumulative
numberof boats fshingover al weekshasbeen327in subdistict 104-40, 136in subdistrict
104-20, 99 insuldistrict 104-10, and95 in subdistrit 104-35 (Figure 3). Smallernumbersof
boats(averagecumulative numberover all weeks) havefishedin subdisricts 104-30 (44 boatg
and10450 (12 boatg.

From 1969 ¢ 197, approximately61% of thetotd cumuative number & boats over all weeks
fishedin subdistict 10440 on aerageand86% fishednear Noyes and Baker isids (10435
ard 104-40)in the rorth end of he dstrict As pirk salmon abundance aetfort increaed,

more of theeffort switchel to the souhernhalf of the districtoff Dall Island (10410and 104
20), andthedistribution of boatswas more evenly bahcel throughait the district. From 1980 to
1999, approximaely 40% of thetotal cumulativenunber d boats over alWweeks fished in
subdistricts 104-10 and104-20 andapproximately 8% in subdistrictsl04-35 and104-40. From
2000 to 208, effort was meh lower andthe averagepropation of boatdishing subdstricts
104-35 and104-40in the nortlem haf of the distri¢ increasedo goproximatly 65% (Figures
33and34).

District 104 Cumulative Boats Fishing by Subdistric
1969 2018
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Figure 33.1 Numberof boas fishing (mmulative number ofboats oveall weeks)by subdistrictin the
District 104 puseseine fifiery pog week 30, 196 2018. Same boats mwa fish multiple suldistrictsin
thesame week or opening.
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District 104 Cumulative Boats Fishing Peek 31 by
Subdistrict, 19662018
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Figure 34.i Number of boas fishing (amulative numberof boatsover all weeks)preweek 31by
subdstrict in theDistrict 104 purse seindishery pog-week 30, 1981 2018. Some boats mafysh multiple
subdisticts inthe same week or opening

HARVEST TRENDS

Overall District 104 Purse Seine Hrvest

In the 1960s and B70s District 104purse seindarvess of pink samonwere gererally low: a
reflection of total abunéncein southern SoutlastAlaska Pink salnon harvets in District 104
averged1.2million from 1960 to 196@nd 857,000 fromd70 to 1979. Harvests inaeased
dramaticaly to an aerage of @ milion in the 1980s a&d 13.2 million in the 1990s(Figure ¥).
Harvests have gendha dedined since tlat timeand averag#5.2 millionin the2000sand4.6
million from 2010 through 2018H4arvess d pink salmonprior to week 31show a similar
patten through theearly 1990s but avera@ hawvests have remainedrelatively stable atlose ©
500,000fish sirce thattime with a large amoundf annuwal variation (Figure 3). The pattern of
post week 3@ink salnmon harvests isimilar to that of the districas a whole (Figure 37).

By statistical wele, the harwest of pink salnonin District 104 follows apatternlike that ofthe
Southern Southea&ubregion(Figure 23) The havestis low at thebeginningof the ishery in
weelks 27 or 28, and averaged ledsan 100,000 fish ibothweeksfor all decades soe 1%0
(Tablel). Harvests increasm week 29 but reman relatvely low in most years. A recorti2
million pink salmorwereharvested in week 29 in 2016, lbéaverage arvest since 1960 was
much lowe atapproximately 12,000 fish.The average maestsince 1960n week30increased
to approximatdy 217,0® fish (Table 1) Average mk salmon harvest®sedramatically n
week 31in all decadess the mainvaves of fish arrived onthe coastThe averge harvessince
1960 was just over a million fish week 31and the pakweeklyharvest for the year occured
that weekin nineyears In most years, the peak harvests opetiin weeks82 and 33ard the
averagenarvests since 1960 were 1.57dal.43 miiion fish, respectively(Table 1) Harvests
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typically garted decliningn weeks 34 and35, but in large return years the haststill exceeed
a million fish Since 1960, the average harvest was @22 in week34 and 502,000 in weeg5.
Whenopen, the harvest of pink salmon in week 36 gdlyaleops considrably and has
averaged 195,00fish sincel960.Peak CPUE in the fishe§rigure 38and 39 occurredn
weeks 32 and 3B 29 of 47 yearsisice 1969 (excluding 1971975, and 1976Jollowed by
week 34 (6 years) and weeks 30 and 31 (5 years dad()16, the peak CPUBccurred in
week 29, closey followed by week 3P0and in 1982 the peak CPUE occurred in week 35

Tale 1.1 Weeklyaveragehawess of pink salmorby decadeén the District 104 purse aine fishey.

Statistical Week

Decade 27 28 29 30 31 32 33 34 35 36
1960s 1,575 8,602 17,237 72,144 160,339 206,06 388,709 278,134 116,287 8,381
1970s 36,25 40,870 96,492 91,559 164,932 185295 235,389 177,124 102,790 29,525
1980s 15,422 80058 135,903 374,201 1,154,132 2,499,693 2,014,870 899318 645,098 468,755
1990s 27,395 91,733 175,861 189,059 2,157,198 3,306,958 3,372777 2,261,642 1,451,688 466,305
2000s 24,805 41,41 109,612 318857 1,309,368 1,364,378 1,176,504 617,086 162,378 9,1%
2010s 418 91,910 218,806 232,036 780321 1438,428 1,097,973 478,324 321,328 92,63

Avg.60/18 13,640 58564 124,549 216902 1,015,853 1,571,791 1,426,2Q 821,528 502684 194,771

Although theavemige harvestof pink salmem during thepreweek 31 period has meained
relatively gablesince the Treaty wasenacted in 1985 the proportion of the totaharves caught
prior to week31 hasdeclinedfrom 18% prior to 1985(not includingl971 or 1975, wheneo
harvestoccurredduringone of the pends)to 9%from 19& to 2018 (Figure40). Since 185,
week31 pink sdmon harvests havealso become proportiodly larger on aweragethan we& 30
harvestswith a geat dealof anrual variation From 1960 tal984, tle week 3 pink salmon
harvestaveraged 84%f the week 3havest since 1985the week 3Marvesthas averagel 41%
of the week 31hawest (Figure4l). These delinesin preweek 31pink salmon larvess ae
attributable to thedeclines irfishing effort(Figures 211 32) that have ocauwed in theeaty weeks

of the District 104 fisherydue to Trety obligaionsrelatedto NassandSkeeariver sockeye
salmon.
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District 104 Total Pink Salmon Harvest, 198018
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Figure35.i Pink salimonharvestin the Distrct 104 purseeine fishey, 1960i 2018.

District 104 PréNeek 31 Pink Salmon Harvest, 198018
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Figure36.i Pink salmorharvestin theDistrict 104 purseseanefishey pre-week 31, 19601 2018.

a7



District 104 Post Week 31 Pink Salmon Harvest, 12608
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Figure37.i Pink sdmon harvestin the Didrict 104purseseine fishenpostweek 3, 1960 2018.
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Figure 38.1 Averageweekly pink salmon CPUHEpink salmon harvegter boat day)by decaden the
District 104 purse seine fshery 19707 2018. Years where the fisherydid not open in weeks 229 or
closed prior toweek 34 were excluded 971, 1975, 1¥6).
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Figure 39.1 Averagecumulative proportion ofveekly pink salmonCPUE (pink salma havest per
boat day)by decaden the Didrict 104 purse seine fshery, 1970i 2018. Yearswhete the fisherydid not
open in weeks 229 or closd prior toweek 34 were excluded 971, 1975, 1%6).
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Figure40.i Proportion of pnk salman harvestin the DOstrict 104 pursesenefishey ocaurring prior to
week 31 1960 2018.



District 104 Week 30/Week 31 Pink Salmon Harvest, 126108
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Figure41.i The wesk 30District 104 pink salmonharvest a
harvest 1960 2018.

Purse Seine Havestby Subdistrict

(7]

aroportionof theweek 31pink salmon

Thelarges harvestsn District 104 have generdly occurredin wates near Nges Island (10410)
in the northern haldf the district and d&ong thewestcoastof Dall Island(104-10 and104-20) in
the saithern half of the dstrict (Appendices B and D). Since 196, the averageamual pink
salmonhawvesthasbeen2.38 million in subdistrict 10440, 1.47 million in subdistrict104-20,
and &3,000 insubdistict 10410 (Figures 42 and 43. Smaller averagennua harvestshawe
occurred in subdisticts 104-35 (574,00), 10430 (230,000) and 14-50 (27,000). For
subdistricts 10410, 104-20, 10430, and 10440, the overall larvest p#ern is similar to the
district asa whole, wih low harvess in the 1960s and9r0s awl a rapidincreasein hawvessin
the 1980s and arly 1990s, flowed by dedhes since thatime (Apperdix B). From 1960 to
1979 appoximately 70% of the Dstrict 104 harvet ocairred insubdistict 10440 nearNoyes
Island (Fgures 42 and 43 Appendix B). From 1980 through2018 the averag proportim of the
District 104 pnk salmon harest caught irsubdistict 104-40 decliredto 45%.
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District 104 Pink Salmon Total Harvest by Subdistr

1960 2018
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Figure 421 Pink salmon harvestin the District 104 purseseine fishery by subdistrict, 1960 2018.
Southern subitricts ae represened by slid shaled bars andarthern subdisicts are epgesentedby
patterned fill

District 104 Pink Salmon Piéeek 31 Harvest by
Subdistrict, 19602018
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Figure 431 Pink sdmon hanestin the Distict 104 purseseine fishey by subdistict, 1960 2018.
Southern shdistricts ae represenéd by solid shadedars and northern sodistricts are epresentecby
patterred fill.
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Pink Salmon HarvestAnomalies

To identfy potential reasons fgrink samon harestananalies we firstidentified anomédiesas
the bp and bottonll0% of total harvets n District 104 sirte 1985 We also coridered weekly
harvests that wrein the tq and bottom10% of farvests & a propaion of the total harvest for
thatyear, we onsiderd addiional weekswhenseveralyears had sintar low or hgh values.For
staistical wesks 27 29 ard 35, we only consideed harvests orthe high endbecauseit is not
unusual ® have veekly hawveststhatrepresent 1% or less of thetal harvest n those veeks.We
also didnot mnsider years prio to 1985 due tolte much lower almdane of pnk salmon ad
the fact that the fishery was notunder Treaty managenent redrictions In the following
paragraphsonly years witranomaliesas definedabove are included.

In many casgharvestananalieswerethe result ofmanagmentadions rdatedto theTreaty or
the drengthof domestic pink sdmonreturns,which occasionldy result in unusuallyhigh orlow
harvess in patticular weeks.Anomalouslyhigh and lowyearly harveds weregenerally linked to
broadsce trendsin SoutheastAlaska pnk salmon sirvival; thelarges harvestsn the 1985

2018 time periodgenerallyocaurredfrom the mid1980sthroudh late 1998, whenpink salmon
runs were atheir highest leels histaically, andthe lowest harvestsaveoccurred sine 20, a
period of geneally declining pink salmon &rvests Figure 2). These long-term patterns in
salmon poduction and conredions to long-term climate indices have beenwidely noted
(Beamishet al. 193, Mantua ¢ al. 1997, Downton and Miler 1998) but the rea®ns forthese
patems are not well undeteod. In a few instancesthere vere significantenvionmentaleveris
that likely played roles in olsaved hanest anomalies, Ui even in these ases theexad

meclansns leading to exeptianally high orlow abundance or &ifts in harvest timing ae
generdly unkrmown. Specfic referencedo climate indices sth as thePacific Deada Oscillation
(PDO; Mantua et al. 1997 and El Nifio/Southern Oscidltion (Wolter ard Timlin 2011) are
included & a general gide to broad scaleocean canditions during specifiharvestanonalies
listedbelow

19%

The totalharves of 18.9million pink salman in District 104was anew record harvest ahe time
(now thrd large$) and wasnearly eight times lgherthan the 19601985 average harvet of 2.4
million (Appendix B) The total souhernSoutheat Alaska harvest of 4B million fishwas also
areamrd at thetime ard remans the thrd largest hargst in the subregn sincel960. Thepeak
harvess in District 104 occurredin weeks 32and 33,which are typically the peak weekof

hawestin this district. Effort in the fisherywas aboveaverageprior to week 31 andthe large
increasen pink salmonharvest in week 3teflectsanincreag in abundance of pk samonin

the district post week 30, rather than just an increase ieffort. The harvest increasedfrom

755,000 in veek 30to 2.3 million in week 31 with similar effort levds. The harvest peakeuh

week 32 at appximately 8.0 million pink salmon which repesented42% d the total harvest
for the yea in District 104, thesecondhighest poportion for that week, 198 2018 The high

harvestrefleced the overall patem of higher @undance forSouheast Alaska pinksalmon
stocks stating in the early-to-mid 1980s Pink samon that returnedin 1986 went to seaduring a
weakLa Nifiaevent

1987

Pink salma retuns to Southeasflaskawere very pooiin 1987, and only1.7 million were
harvesedin District 104 andjust 4.6 million in sauthem Southast Alaska, whech is the seond
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lowed hawest for the subegion from 19851 2018 Approximately 61% of the District 104
hawvest occurredin week32, which s the Ighed proporton for that wesk, 1985i 2018. The
timing of the pealharves was nomal, but dueto low abundace the openig ime in thefishey
was redued toonly 15 hours in weel84 and the fishery wasclosed n week %. Pink saimon
returnng in 1987 were at seaduring a strong EIl Nifio event and the PDO was alsostrongly
positivein 1986 andpositivein 1987.

1968

In 1988, the pink sdmon havestin District 104 wasapproximately 3.5nillion and only14% d
the harvestoccured in weeks 2832 (Appendix B). The pe& hawestof 1.3 milion fish was
very late and occurred in weeds. Effort levels were early identcal in weeks 33(865,00@
harvest) ard 35, © thelate increase in harveappears to efled lateseasoraburdance ad nd
lower effort in earlierweeks of thefishery.Due D general low abudance in Southeast Alka
the fishery was onlyopen for 15 hots in weeks30, 31, ard 34, which reaulted in lower harvest
in those weeks Pink sdmon returning in 1988 were at sealuring a strong El Niio eventthat
persistél in 1987 and 188. The PDOwasalsostrongly pogive in 1987and paitive in 1988.

1990

Thetotal harvet o 14.6 million pink salmon in District 104was tte 4" highestfrom 1985 2018
(Appendk B). Timing of the harvest was normatith approximaiely 61% of the total harvest
occurrirg in weeks 32 an@3.

1991

The totd harvest 028.4 million pink salmonin District 104 wasthe highestharvestsince1960
and was9.4 million higher ttan the next highest hast (Appendk B). Timing of the hawvest
was approximately nomal with 76% of the totalharvest occurring in weeks 31i 33. The pe&

catch @ 8.6 million fish in week31 is the largestweekly harvest evein District 104, and was a
masive increase from th&71,000fish caught inweek 30.The massve increase in catchwas
primarily due to reduce@pportunity during he Treaty periodDistrict 104 was orty open for 15
hours in week28, 20 tours in week 29and 6 hoursn wesk 30to ensue sockeye salmon Treat
obligaions were metThe Treay ageemat in place at the tine limited theDistrict 104 purse
sdane fshery b atotal of 480,00 sockeg slmon prior to week 31 or the four-year petiod

199011993, even thaugh total runs to the Skeena River averaged 3illion sockeye sahon

during that time. The rumber of boatsishing droppedd 35 in week30 andthenrebowndeal to

223 in we& 31whenthe Treay peliod ended,andthefishery gpened ér 78 hours.

1995

In 1995 havesttiming wasslightly later than avage andpeakedin weeks 33 and 34. Thirty
percent of the totalharvestoccurredin week 34 which was the seond highest propdion of the
total catchfor tha week 198 2018. Only 1% d the harvesbccured duringthe Treay periad,
in part due to limitedhours and participéon in the fishery but also due to appant low
abundane early in tle seasonThe fishery opened for23 hoursin week30 andthe numbe of
bods fishing incressedto 106 bats but the pitkk sdmon catchremained low att50,600 fish.
The final catchof 13.3 mllion pink salmon was wdl above thel9&i 2018 averge of 8.0
million fish. Pink salmon eturningin 1995 were at sa during a modeate El Nifio event that
pergsted in B94 and 195. The PDO was slightly negativein 1994 and moderatelypositive n
1995.
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199

The total harveg of 19.0 million pink salmon inDistrict 104 wasthe secondhighestsince 19®

(Appendx B). Timing o the harest wasnormd with gppraximately 74% of the total hawvest
ocaurring in weeks31, 32, and 33.Pink salmonreturningin 1996 were atseaduring a moderate
La Nifia eventthat perssted in1995 and1996. The PDO wasstrongly postive in 1996.

1997

In 1997,30% of theDistrict 104 pink salmon harest acurred inweeks 28i 30, which is a high
proportion br the Tredy periodweeks.Pe& hawvesttiming was also slightlyearly andoccured
in week 31 whan 1.6 million pink salmon wee harveged The fishey was open30 hous in
week 28, 14 hous in week29, and 12 hows in week 30, and then opened for 30 @8 hours
weekly through week 3. The numbe of boas fishing rangedrom 92to 143prior toweek 31
and 87 to 179 from week 31to 34. A very strom El Nifio eventbegan in1997 ard the PDO
indexwas $rongy positive

1999

In 1999 only 1% of the tal havest occured in weeks 28 30. Thiswas lkely primarily due to
very low opportuniy duringthe Trety periodwhen the isherywasonly openl0 hours per week
from week B to 30due b a poa run of sokeye salmorto the SkeenaRiver. Effort remained
low in week 31 ad it appers owerdl timing of the harvest wasneaty normal Otherwise the
pink salmonharestpealed in weeks 32 34, ard the total larved of 12.0 million fish waswell
above he 19&i 2018 aveage of 8.0million fish. Pink salmon returning in9B9 were & sea
during a strong La Nifia event that persisted in 998 and 199. The PDO index was strongly
negatvein 1999.

2000

The pnk salmonharnest in District 104 was only 1.8 million fish in 2000 Peak harvds
occurred inweeks 32 and 3&nd 42% othe harest occured n wesk 33. The highpropartion
of the cath in week 33 iprimarily a refletion of increasedopeningtime from 30 hoursn prior
weeksto 78 hairs in week 3 during the pealof therun. Pink sdmon returnng in 2000went to
seaduring a strong La Nifia event that pesisted n 1998 and 199 and réurned duringveak La
Nifia conditions in 2000. The PDO indexwasstrongly negatve in 1999 andmoderaté/ negaive
in 2000

2002

The harvestof 838,000pink salman in District 104 in 2002 wathe seconl lowestharvest from

1985 to 2018. Pe&k harvest ocarred in weeks 32ral 33 andiming ajpearel to benormd. The
overall sauthern Satheas Alaskaharvest vas 233 million and19.6 million fishwere caughin

nearby sauthernmosdistricts 1, 2,and 3(Appendix Al) pink salmonharvests vere &@ove the
1985/ 2018 average in azh of these diricts. Effort wasvery low in District 104all seasm long
degpite opening hous rarging from 78 to 131 hours wegkin weeks 31 to 8. The low havest
in District 104 @peas to be relad toa combinaton o reducel opporunity during Treaty
period weeks due talow Skeena River sokeye salmonun and low effort later in he seaso
dueto beter opportunity elsewher@ink salman reurning in 202 went to seaduringaweakLa
Nifia eventthat pergsted in2000 and 2001 andreturned duringnoderate ENifio condiionsin

2002.
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2006

The harvest of B2,500 pink salma in District 104 n 2036 wasthe third lowestharvestfrom

1985to 2018. Peak harvest oaared in weeks30 and 31 and fishing time was reducedto 23

hours in week32 and 15 hourg weeks 33 an@4 kefore keingclosed in week 35 The southern
Southeast Aldsa haved of only 3.3 million was thelowest harvestin the 19&i 2018 time

period

The poorreturn in 2006wvas likely relatal to axomalousy warm conditionsin the Gulf of Alaska
in 2004 anl the siImme of 2005(Crawford 2006) whichadwerséy affected spaning sucessof

aduls in 2004 and surwial ratesof juveniles that went to sea in 2009he summer of 2 was
exceptionaly warm and dy throughout Southeast kaskaand low waer levels ad warmstream
tempeatues persisted throughaunuch of the pinksalmon sawning ®ason Surfece water
temperaturesn 2004 at the Hugh Smith Lake weirin southernmost StheastAlaska exceedel

20 °C from midJuy through edy September (AB&G unpublihied daa). Taylor ard Lum

(2004) estimated thatppoximately 50%of the famale pirk samon atAuke Creekin northen

Southeast Alaska, died prior to spaningin 2004 Although pnk salmon scagment gaals were
met or exceededh 2004, the nuiper of fishthat efectively spavnedmay have been much losv
than general aldance idlicated.

Wate tempeatures in Sutheastlaska inside watersandin the Gulf of Aaska continuedo be
well above mrmal tirough he sunmer of 2005 (Ors et al. 2006 Crawford 2006).A host of
unustal spedes were documented imside and coastavaters d Southast Aaska in 2004 and
2005 including sveral types of zooplankton and rmaerous speciesf fish, such as Peific
sardines(Sardnops sagay, which occurred indrger numbersral farther north than ever before
(Wing 2006).Trawl surveys coduded by NOAA in Icy Strait in 2005 indicéed relaively low
abundnce of juvenile pink almon leaving Satheast Aaska ingle waers, yetharvest forecasts
based on this infamation still geatly overestimatedthe catch in 2006, likely die to unaccounte
mortality in offshore maine waters (Werthimer etal. 2011). Like pink salmon, sockeyenal
summefrun chlum salmon that enéred tle marine environmert in 2005 4so experienced
widespread lovsurvivds, which reailted in very poor runs irR008 when the tyicaly dominant
age tas®sfor these two gecies reurned (Heinl et al. 2011; Piston anéieinl 2011b).Unusual
migratory pedatorsand conpetitors documented innearshore Gulbf Alaska wates in 2M5
(Orsi et d. 2006) and higher energietdemands reladd b wamer ocea tenperdure potentially
contributed to poor marire suwvival rates of Sotheast Alaska $aon thatmigratedto sean that
year(Wertheimer et b 2011).

2007

In 2007, 38% of the Didrict 104 pink sdmon harvest occurredniweek 31, which was the
highest propation for the week 1985 2018 In order toreduce harvests dfanadian sockeye
salmon Alaskamadereductions to fishing time in weeks to30. In week 30, despitevery high
pink salmonharvess of nearly 19,000 fishgo boat daythe inital openingwvasredwced from 15
to 12 hours and the midweek openingas reduced fom 15 to 6 hours. The peak harvest
occurred in week 3iwhen4.3 million pink samon were havesed Approximately 85% of he
harvest occured in weeks Bi 33. Opening ime in the fishery increasedfrom 18 to 54hours in
week 31 andthe nunier of boatsishing peakedor the seasa at 95 in week 31.Pink saimon
returning in2007 went to seaandreturnedduring weakEl Nifio conditiors.
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2008

In 2008, 42% of the Didrict 104 pink sdmon hawvestoccurra in week33, which isthe highest
proporton for the week 1985 2018 The pe& harvest also occurred in week 3 when 1.2
million pink samon were hargsed Approximately 89% of the harest occurred in weks 2i

34. Effort in the fishey inaeased fom 30 to 78 hours in week 3, and the nurber of lpats
fishing peakedrom week 31to 34, with 51,65, 40, and 45 boatsdhing respectively

2009

In 2009, only 13% of the tdal harvest occured in week 32, with wasone of the lowst
proportonsfor the weekfrom 1985to 2018 Overall, harvestiming gopeared to be normahd
the reducd harvest inweek 32 was lkely a result of the nmber of boats drgung from 58in
week 32to 33 inweek 2, and therincreasng to 61 in week 33.

2010

The haveg of 987,000 pink salman in District 104 in 2A0 was thefourth lowest harvestrom
1985to 2018 Peak haveds ocaurred in weeks 31, 32, and 33 and timing appead to be
approximately normal. The overl southern Solneast Abdska harvestof 13.6 million was
approximatdy half of the 198% 2018 averageEffort was very low inDistrict 104 all seasn long
with amaxmum d 24 boatsin week 33

2014

In 2014, only 4% o the btd harvest ocarred in week 31, which wasone d the lovest
proportiors forthe week from 1985 to 2018 Overall, harvestiiing appeaed to benormaland
pealed inweeks 3133. The rumber ofboas drogpedfrom 91 in week 3 to 56 in week 31, but
thenumberof hous the fshery was opene increasedfrom 39 to B at the samare.

2016

In 2016, the District 104 havest of 1.2 million pink salmonin week 29 was the largest hastve
since 1960 andnearly dablethe f£condhighest harvest for gnweek. Appoximatly 40% of the
pink samonharwest occured duiing theTreaty period weks 28 and 2@nd then hefishey was
reduced to only 6 has in week 30 to stay within Treatyharves limits for Skeea and Nass
River sakeye salmon. The pink salmao catch dreped of to orly 285000 fishin week 33,
which is typically a peak week foDistrict 104 and 158000in week34 bkefore closingin week
35. The oveadl District 104 harvest of 3.million pink salnmon was wé below the 185/ 2018
average harvesif 8.0 milion ard the larvesttiming was clealy early. Pink salmon that returned
in 2016 enteredhe Gulf of Alaska during a period of very warm ea surfacetemperatures
referred to ashie blob (Bond et & 2015) that persstedfrom the parent yea?014 throughthar
returnas aduk in 2016 (McKinnell 2017).

Escgementswere very strog at early-timed sysems in District 101 (Appendix B) ard the
harvest of 4.8 million was 86% of the 198i 2018 aveage, wih a peakharest n we& 31
Harvests typicall peakfrom week 3i 33 in the district with maximum harvests occuring in
week 32 on avage andsimilar sized average hawess in weeks 31 and 33or District 102
escapements were above @mgenent tagets fo the Kasanstockgroupand near the lower end
of the mangementtargetrange br the Moira sta@k group (Appendx B). The peak harvesh
District 102 occured in week 32 (1.5 million), which isa week earier than thelong-term
averageandharvess dropged quicky in weeks33 (478,000) and 34(72,00Q. Escapemets wee
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within mangement tagets for all four sock groups n District 103 (Appendix B) andthe pe&

harvestocaurred in week 32, whichs two wees earlier than the typical pean weeks33 and
34. Harvetsdroppeal to 116,000 fish by week 34nd the fibery dosed h week 5. The arly

harvest p&ks in all threeof the southermostdistricts of Southeast Alaska each with different
geneal run timing, suggests that the early fi@sttiming in District 104waslikely in part due to
earlier runtiming for individual pink salma stocks raherthan just differences in run strength
between stocks

2017

In 2017 the District 104 pink salmon drvest of 21 million fish was only 26% aihe 1985 2018
avaage.Approximately 53% of the District 104 pik salmon harest @curredin weeks 34 and
35, andarecord21% of the havest occurredn week 35. T8 harves patern is largely a result
of the fihery only opening for 20 hours during trenire Treaty perod due toa poor Skeaa
River sockeye salmorun and contiued lav effort and @portunity through week33 whenonly

16 boats fished Dutrict 104 In weeks 3t and 3, the fishing time increased fron39 hoursin

week 33 to 78 hourand thenumber ofboats fshingwere attheir highest levels for the yeaat
41in week 34and 31in week 35.

Pink salnon returrs were also vey poor in districts 101 and D2, and effort was \ery low in
most weeks of theisheries Peak catcleoccurred in weeB4 in District 101 and week B in
District 102, but these late peakwere ao relaed to limited opportunityand effort in earlier
weeksof the fisheres. The Dstrict 102 pnk sdmon harved typically peaks in week33, butin
2017 there was no effort thaeek.For latetimed stocksn District 108, the harvest was 86%f
the 185 2018avaageandthe peak hanst ocaurredin week34, which is the typial peak week
for that district. Althoudh hawveds were low in part dueto conservative management aimed a
achiewng escapment goad, es@penents to Districts 101103 wee within or aboe
managenenttargets for l stack groups exept Sedltter Sound.

2018

The harvesof 790,000 pink salmon in District 104 in 2@.8 was the lowest harestfrom 1985to
2018 Peak harvest ocairred in weels 30 (201000), 31 (13%,000),and 2 (247,000)and timng
appeaed b be normalThefishery nerer gpened fo more than 3Mours andvasclosed n wesk
35. The nunber of boats fishing wady wasbelow aveageall season and onl¥4 boatsfished
in week 33 whichis typically a peak weelof the fishery. The oweral souhernSoutheast Adsla
harvest of 5.4 million fish wasthe hird lowestfrom 1985to 2018. Pink saimon retuning in
2018 went to seaand returnediuringweakLa Nifa conditions that pesisted n 2017and2018
The PDO indexwasmoderatelypositivein 2017,

ASSESSNG PINK SALMON RUN TIM ING THROUGH
DISTRICT 104

It is possible thathangesn runtiming of southern Soutteast Aaska pink slmon impacts the
abundane ofpink sadmonin District 104in spesific weeks. For a variety of raons,effectively
evaluaing pink salmon un timing through te District 104fishery s not possibleThereis no
stock-specific harvest daa collectal for marine harvests gbink samonin Sautheast Alaska ad
genetc stok sepaation is notcurrentlypaossble. Thetiming o the hanest d pink salmonis
largdy driven by fatorsunrelatedo run timingof individual stacks passing throughthe distict
and isinstead driven byhe oveall sze of pink salmonruns in $utheat Alaskg theabundance
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of pink salmon inthe northernhdf of the regon veraus the south(whichinfluences fleé
behavior), the réative run stength ofearly- versuslatertimed pnk salmon stocks in southern
SoutheasAlaska, the size of Nas and Skena sckeyesaimon runs (which infuences fshing
opporturity prior to week 31)weaher onthe aiter coast, andlikely numerous othéiactors
unrebted to un timing.

Although thee havebeen numerais shorterm weir projectsn southernSautheast Algka the
Hugh Smith Lake (Figure 1)weir project ishe orly one that harun continuouslysince kefore
the Treaty wasimplementedhasthe weir inplace throughthe entirepink saimonrun, hasthe
majaity of the pink salmon run spawrg well above the weirand has fsh counts baked up by
annualmark-recapure egimates (fo both sockeye and colsdmon) to ensure the weiris fish
tight throughouthe year (Brunette and Fston 2016). Run timing of pink sdmon through the
Hugh Smith weithas beenrelatively stable oveithe @st 39ears (Figure 4). The aveage
midpaint of the runwas reached on Aug 315 from 1980to 1999and Augist 27" from 2000to
2018, with a similar 3i 4-day earliershift for the 25" and 74" percentils of the run. Any slight
perceiedshift towardsearlie run timing isconfounded % changeswith weir opeaationsthat
beganin the eaty 2000sand coninue tobe refined aimedatallowing a many fish aspossble
to swim fredy through the weirand reducing the Igyh of time fish movenent is hed upby the
weir strudure (Piston 2008)

Longtermtrends inpink salmon run thing are alsoavailable fromthe Tyee Test fishery othe
Skeena Rierin notthem British Columbia The Tyee Est fisheryhasbeenconductedn the
tidal portion of theSkeena River since 19%&ingvariable mesh gillnstwith either
multifilamentmaterial prior to 202 or monofilanent from 2002 fonard (Beactam etal. 2014).
Conversion factors welieplemerned tostandardize the dabverthe entire time seriesGox-
Rogers and Spilsted 2007 he test fisheryypically runs from the second week of Juaenid-
to-late September andovers the entire pink salmauan; thevast majorityof which occursfrom
mid-July to late AugustTiming of Skeena Rier pink salmon haseen highly variable and
cyclical from 1%6 t02018 (Figure 46). The averag mid-point of therun has renained
essetially unchangdfromthe 19561984 period(8 Augusj to the1985 20138 Treay period (7
August). Theaverage 2% percenile of the run dteshifted from2 August to 31July, and the
average75™" percentile othe runremaineduncharged & 14 August ovetthe same ime periods.
During the recent tenyear perbd (2009 2018), the average 25", 501, and 74" percentiles of the
runhave beemeached2, 4, and4 daysearlier, respectiely, than thelong-term averae (Figure
45). Theinfluence of mare harvestonthe timingof Skeena Riveripk salmon as measured at
the Tyee Test fishery is unknown andhesesmall changesiiperceivedrun timingat the test
fisherymaynot be meanirgful.
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Hugh Smith Lake Pink Salmon Run Timing,

19802018
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Figure 44.1 Run timing of pink sdmon through th Hugh Smih Lake weir 1980i 2018. No data m

pink sdmon were avdl able fom 1990.

Skeena River Pink Salmon Run Timing at Tyee Test
Fishery, 19562018
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Figure45.i Run timirg of pink salmonat theTyee Testfisheryonthe lower Skena Rver, 19561 2018.
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IMPACT OF THE DISTRICT 104 PINK SALMON FISHE RY
ON NASSAND SKEENA RIVE R SOCKEYE SALM ON

METHODS FOR ESTIMATING THE ALASKA HARVEST OF SOCKEYE SALMON
ORIGINA TING FROM THE NASS AND SKEENA RIVERS

The harvest of Nass and Skeena sockeye salmon in Alaska fisherieeterasined Hrough
extersive sampling & commercial harvestsat the maja fish processing ports in Souti
Alaska Genetic samples, scatamples and othe biological data were collectethrough the
ADF&G Port Samplingorogramfrom commercial sockeye lsaon harvest in the conmercial
purse sine (primarily districts 10°104) and dift gilinet fisheries (dstricts 101, 106, 108)
relevant to Treaty agreemeniBuettner et al. 2020)Sampe sizesin treaty fisheries (520
600/week)were originally choserbasd in the number ofcaks that could le practically
collected andhe rumber ¢ samples ne@sary to ensure sufficient samples were available from
eachof the four majoage clasesto provide stock separation using scale pattern analyisese
sample zes were reduced witlné adoption ofjenetic stock identificatiofGSI) becase fewer
sampleswere necessary for reliable estimatef Treaty stocksIn recent yearsto ensurethat
samples were representative of the fishery, no more than 40 samplesoleoted from
individual vessels or ugo 200 samples from a tesrd and weeky or seasonal sample size
objectives were set for each fishery (Buettnen.e2@20).Final estimates of the harvest of Nass
and Skeena river sockeye salmonffsheriesin Alaska and Canada, as Wa$ harvest ras and
total run sizes foboth stocks,were dewed through run reconstruction methods outlined in
Gazeyand English(2000).

From 1982 to 2009,cekeye salmon stock composition Afaskacommercial harvestased in
run reconstructionswas estimated throuly scale pattern analysis (Reard Masuda 20@;
Bloomqust et al. 2002; Marshall et al. 1984). Genetic stockntdication (GSI) methods to
estimate stock composition were fitsstedin 2002. Blind testdo directy compare estimates
generated by thesevo methods were conductémm 2002 tirough2009 NBTC 2005;NBTC
unpublished data). Resultd thesetestsshowed that bih methodsprovided accurateresults
however, GSI methods provide more precisénedts, allow fa identificationof many more
individual stocks than scale fp@rn analysis, ug a $ablebaseline that does not charegenually
(scale attern analysis redqued annual collection of knowarigin scale samples from spawning
populations thraghou the boundry area), and arstandardized rad highly automatedStock
identification estmatesof Alaska fisheriesisedin annual run reconstructiotiansitioned tdGSI
methods in 2010ral 2011 ad have beebased solelym GSI methodsince 201ZRogers Olive
et al. 218;Guthrieet al. 2014).Although two methodsave beemsed tcedimate the harest d
Nassand %eenasockeye salmon since the inception of Wfreay, the performance foboth
methods in blind tests suggeshat assessments of the harvest of thesksstimce 19% would
not be geatly impactedy the trangion thatoccurred fromhe ug of sales toGSl. Supporting
evidence for this conclusictomes fromcomparisos between GSI and scalgattegn analysisn
cal cul ati ng Al #@hsTkeatyharvest shang dgieemertise theWistrict 101 drift
gillnet and Dstrict 104 purs senefisheries whichshoweda cumulativedifferenceof only 0.2%
and 1.6%respective}, over the sixyear period2004 2009(NBTC unpublished data)

GSI stock composition estimatés the distri¢ 101 103 purse seine fishes and digict 106
and D8 dift gilInet fisheries wereamputed by the ADF&G Gene Conservation Laboratory and
estmates for the District 104 purse seine and District 101 drift gilinet fisheries were computed
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