APPENDI X B
STOCK ASSESSMENT AND FI SHERY EVALU
FOR THE GROUNDFI SH RESOURCES
OF THE GULF OF ALASKA

Compiled by

The Plan Team for the Groundfish Fisheries of the Gulf of Alaska

Gulf of Alaska

with contributions by

J. ArmstrongK. Aydin, S. BarbeauxiM. Bryan C. CunninghamQ. Davis, M.Dorn, K. Echave(C.
FaunceK. FenskeB. Fissel,D. Hanselman, J. HeifetK. Holsman,P. HulsonL. Hillier J.lanelli, B.
Laurel,D. Lew, S. Lowe, C. LunsfordP. Malecha, C. McGilliard\. Nichols,A. Olson,O. Ormseth, W.
Palsson, C. Rodeller, J. Rumble, K. ShotweK. Spalinger, P. Spencdr Spies, S. Stienessen, C.

Tribuzio, T. Wilderbuer, B. WilliamsK. Williams, S. Zador

November2018

North Pacific Fishery Management Council
605 W 4th Avenue, Suite 306
Anchorage, AK 99501



Stock Assessment and Fishery E
for the Groundfish Resource
Gul f of Al aska

GOA Introduction Contents

ST 110> PSP 3
OVerview Of STOCK ASSESSIMEILLS. ... ..uuuiiiiieeeiiiiiiererasiirtie e e e e e e e s s s e res bbb e e e e e e e s e e s s nnesnnnseeees 9
Economic Summary of the GOA commercial groundfish fisheries in-2016.................cccevvvveeee. 12
Ecosystem ConsiderationS SUMMIAIY..........uuuurrriiieeiaaeeeeeaaasinnreerreeeeessmme e s s s enneeeeeeeeesaammne s 15

R o Lo SRS 0 4 F= L T 18
VAT o1 2N o o (o Tl 18
A = 1o 11T oo o 20
B TS Y= 1] 1 1] o 21
4. Shallowwaterflatfish (Northern and southern rock sole and others).........ccccccvcviiiiccreeeeeenen.. 23
5. Deepwater flatfish complex (Dover sole and Others)..........cccccviiiiiiccciiiiiiiiieeeeeeeeeeeee s 24
B. REX SOIB....eeeiiiiii e ettt e e e e e e e et ena— et e e e e e e e e e bttt et annt et e e e e e s 25
N4 (). (o To 11 11 0] 1T [T 25
ST = L1 == T Yo TSP 26
o T = (o o o ol =T= 1 1 0= o] o 1P 27
10. NGThern rOCKIISN. ..ot e e rmnne s e e e e e e e e 28
11. Shortraker rockfish [from the 2017 ASSESSMENL]........cvviriiiiiiiiie e eeeeeeans 29
12. DUSKY FTOCKFISIL. ...t ettt et e e e e e e enens e et e e e e e e e e e e e ean 30
13. Rougheye and blackspotted roCKIISh............ooiiiiiiiie e 31
14. Demersal Shelf FOCKIISKL.........uiiiii e e e e e 32
ST I 10017/ == Lo £SO 33
16. Other rockfish [from the 2017 ASSESSMENL]..........uuiiiiiiiiiiiee e 34
17. Atka mackerel [from the 2017 ASSESSIMENT].........uuuiiiiiiieiiiie e rmmee e 35
18. Skates [from the 2017 ASSESSMENT]......cciuiiiiiiiiiiiieeeiit e e e e e s e nens e e e e e e e e enbeeee s 36
19. Sculpins [from the 2017 ASSESSMENL].......ciiiiiiiiiiiiiierr e e e e e e e eeeeae e 37
P2 O S T TSSO 38
21. Squid (moved to ECOSYStemM COMPONEIIL)......uuuiiiiiieiiiiiieee et e e e e eees s e e 39
22. Octopus [from the 2017 ASSESSIMENLL].......uuuiiiiieiiiiiiieee e eres e e e e e 39

= o] [ 40

NOTE: full chapters are available through links within each summary and via website HERE.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/NovDraftDocs_2018.htm

Summary

TheNational Standard Guidelines for Fishery Management Pfardished by the National Marine
Fisheries Service (NMFS) require that a stock assessandrfishery evaluation (SAFE) report be

prepared and reviewed annually for each fishery management plan (FMFSAFE reports are intended

to summarize the best available scientific information concerning the past, present, and possible future
conditionof the stocks and fisheries under federal managembatFMPs for the groundfish fisheries
managed by the Council require that drafts of the SAFE reports be produced each year in time for the
December North Pacific Fishery Management Council (Councigtings.

The SAFE report for the Gulf of Alaska (GOA) groundfish fisheries is compiled by the Plan Team for the
Gulf of Alaska Groundfish FMP from chapters contributed by scientists at NMFS Alaska Fisheries
Science Center (AFSC) and the Alaska Departraghtsh and Game (ADF&G)lhe stock assessment
section includes recommended acceptable biological catch (ABC) levels for each stock and stock
complex managed under the FMMPie ABC recommendations, together with social and economic

factors, are considerday the Council in determining total allowable catches (TACs) and other
management strategies for the fisheries.

The GOA Groundfish Plan Team met in Seattle on Noverh®a6, 2018 to review the status of stocks

of twenty-onespecies or species groups thet managed under the FMIfhe Plan Team review was

based on presentations by ADF&G and NMFS AFSC scientists with opportunity for public comment and
input. Members of the Plan Team who compiled the SAFE report daanedanelli (co-chair), Chris
Lunsford(co-chair), Craig Fauce, Sandra LowdBen Williams,Kresimir Williams, Lisa Hillier, Pete
Hulson,Janet RumbleNat Nichols Dan Lew Paul Spencer, Jim Armstrong, and Obren Davis.

Management Areas and Species

The Gulf of Alaska (GOA) management aliea within the 20@mile U.S. Exclusive Economic Zone

(EEZ) of the United State§&ig. 1). Formerly, five categories of finfishes and invertebrates were
designated for management purposes: target species, other species, prohibited speedsH species

and nonspecified species. Effective for the 2011 fisheries, these categories have been revised in
Amendments 96 and 87 to the FMPs for Groundfish of the Bering Sea/Aleutian Islands (BSAI) and Gulf
of Alaska (GOA), respectively. This &mh was necessary to comply with requirements of the Magruson
Stevens Fishery Conservation and Management Act (MSA) to prevent overfishing, achieve optimum
yield, and to comply with statutory requirements for annual catch limits (ACLs) and accountability
measures (AMs). Species and species @gAClsams must b
AMs are required. An ecosystemmponent (EC) is also included in the FMPs for species and species
groups that are not:

1) targeted for harvest
2) likely to become werfished or subjeetto overfishing, and
3) generally retained for sale or personal use.

The effects of the action amended the GOA and BSAI groundfish FMPs to:

1) identify and manage target groundfish stocks i
2) el i mi nat e t h etegirpandmanages(@@Ag Squads, gBSAl and GOA) sculpins,

(BSAI and GOA) sharks, and (BSAI and GOA) octo
3) manage prohibited species and forage fish species in the ecosystem component category; and
4) remove the noispecifiedspecies outside of the FMPs.

In June 2017, the North Pacific Fishery Management Council (NPFMC) todlafitian to amend the
FMPsfor the BeringSea andAleutianislands({Amendment 117) and GOfmendment 106) regions
and move the squid stockomplex into the ecosystermponent categoryf heseamendmentsiere
effective August 8, 201&nd thenew managememegime will be implemented idanuary2019.
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the FMP.The three categories of finfishes and invertebrates that have been designated for management

purposes are listed below.
In the Fishery:

Target species are those species that support a single species or mixed species target fishery, are
commercially important, and for which a sufficient data base exists that allows each to be managed on its
own biological merits. Accordingly, a specific abgllowable catch (TAC) is established annually for

each target species or species assemblage. Catch of each species must be recorded and reported. This
category includes walleye pollock, Pacific cod, sablefish, deep Watfesh, shallow water flatfishrex

sole, flathead sole, arrowtooth flounder, Pacific ocean perch, shortraker rockfish, rougheye/blackspotted

rocki i s h,

northeonrookkifsBBh,ddieskherockfi sc,

demer s al

rockfish, Atka mackerekculpirs, sharks, cmpus, big skates, longnose skates, and other skates.

Ecosystem Component:

1) Prohibited Speciésre those species and species groups the catch of which must be avoided
while fishing for groundfish, and which must be immediately returned to sea with a minimum
of injury except when their retention is authorized by other applicable law. Groundfish
species and species groups under the FMP for which the quotas have been achieved shall be

treated in the same manner as prohibited species.
2)

Forage fish speciésare tlose species listed in the table below, which are a critical food

source for many marine mammal, seabird and fish species. The forage fish species category is
established to allow for the management of these species in a manner that prevents the
developmenof a commercial directed fishery for forage fish. Management measures for this
species category will be specified in regulations. These may include measures prohibiting
directed fishing, limiting allowable bycatch retention, or limiting commercial exehand



the processing of forage fish in a commercial facility. Beginning in 2019, squid is included in

the Ecosystem Compent, rather than in the Fishery
3) Grenadiers The grenadier compl ex

(family

Macrourid

comprised of eleast seven species of grenadier known to occifaskan waters, but only
three are commonly found at depths shallow enough to be encountered in commercial fishing

operations or in fish surveys: giant grenadfdbétrossia pectoralis Pacific grenadir

(Coryphaenoides acrolepisand popeye grenadieCdryphaenoides cinereus

4) Squidsi There are approximatelys species of squids in the GOA, which arentyai
distributed along the shdifeak. The most abundant specieBasryteuthis magister

(magistrate armhook squid). Squid in Alaska are generally taken incidentdibtarget
fishery for pollock. Catches of squids are generally low relative to population size and most

of the squidoycatchoccurs in the central GOA.

The following lists the GOA stocks within these FMP species categories:

In the Fishery

skates) Sculpins, Sharks, Octopus

Target Speciés Walleye pollock, Pacific cod, Sablefish, Flatfish (shaleate flatfish, deep
water flatfish rex sole, flathead sole, arrowtooth flounder), Rockfish (Pac
ocean perch, northern rockfish, shortraker rockfish, rougheye/blackspott
rockfish, other rockfish, dusky rockfish, demersal shelf rockfigtornyhead
rockfish), Atka mackerel, Skatesigtskates, longnose dies, and other

Ecosystem Component

Tanner crab

Prohibited Speciés |Pacific halibut, Pacific herring, Pacific salmon, Steelhead trout, King cra

and anglemouths), Order Euphausiacea (krill)

Forage Fish Specits|Osmeridadamily (eulachon, capelin, and other smelts), Myctophidae fan
(lanternfishes), Bathylagidae family (desga smelts), Ammodytidae family
(Pacific sand lance), Trichodontidae family (Pacific sand fish), Pholidae
family (gunnels), Stichaeidae family (pkiebacks, warbonnets, eelblennys
cockscombs, and shannys), Gonostomatidae family (bristlemouths, light

Grenadiers Macrouridae family (grenadiers)

Onychoteuthidae family, Sepiolidae family,

Squid$ Chiroteuthidae familyCranchiidae family, Gonatidae family,

LTAC for each listingSpecies and species groups may or may not be targets of directed fisheries

2Must be immediately returned to the sea
$Management delegated to the State of Alaska

4Management measures for forage fighich are an Ecosystem Componarg established in regulations

implementing the FMP

5The grenadier complex was added to both FMPs as an Ecosystem Component in 2014
®The squid complex was added to both FMPs as an Ecosystem Component in 2018

This SAFE reprt describes stock status of target and-tawget species in the fishery. Amendments
100/91 added grenadiers to the GOA and BSAI FiHPan Ecosystem Component in 208endments
106/117 added squids the GOA and BSAI FMPas an Ecosystem Componen2ibil8.

A species or species group from within the fishery category may be split out and assigned an appropriate
harvest level. Similarly, species in the fishery category may be combined and a single harvest level



assigned to the new aggregate species gicupharvest level for demersal shelf rockfish in the Eastern
Regulatory Area is specified by the Council each ydawever, management of this fishery is deferred
to the State of Alaska with Council oversight.

The GOA FMP recognizes single species sppecies complex management strate@awle species
specifications are set for stocks individually, recognizing that different harvesting sectors catch an array
of speciesin the Gulf of Alaska these species inclymdlock, Pacific cod, sablefish, Pdic ocean perch,
flathead sole, rex sole, arrowtooth flounder, northern rockfish, shortraker rockfish, dusky rockfish, Atka
mackerel, big skates, and longnose skd&dtiser groundfish species that are usually caught in groups have
been managed as complexatso called assemblageBpr example, other rockfish, rougheye and
blackspotted rockfish, demersal shelf rockfish, thornyhead rockfish, deep water flatfish, shallow water
flatfish, and other skates have been managed as complexes.

Beginning in 2011, sqds, sculpins, octopus, and sharks are managed as individual complexes
(previously they wer eln 2048 sauydsvere nmosed 1 the dtasystens peci e s 0)
componentAlso in 2011, the rockfish categories were reorganized: widow and yellowtkflsio were

removed from the pelagic shelf rockfish complex leaving dusky rockfish as a single species category.
Widow and yellowtail rockfish were added to the 1
rockfish group to form a new categorytibhn e Gul f of Al aBré&viausly, fieboivthileand r o c k f i
widow rockfish were part of the fApelagic shelfod r
exists.

The FMP authorizes splitting species, or groups of species, from the complegagbses of promoting

the goals and objectives ofthe FMPt ka macker el was split out from A
In 1998, black and blue rockfish were removed from the GOA FMP and management was conferred to

the ADF&G. In 2008, dark rockgh were similarly removed from the GOA FMP with sole management

taken over by the ADF&@Eeginning in 1999, osmerids (eulachon, capelin and other smelts) were
removed from the Aot her speciesd catw24ry and pl a
Amendment 63 to the FMP was approved which moved skates from the other species category into a

target species category whereby individual OFLs and ABCs for skate species and complexes could be
establishedin 2018 squids were removed from a target fisloatggory and placed in a separate
ecosystemamponent categony.his year the Team received @eport on GOA forage fishfrom Olav

Ormseth that included information on squids

Groundfish catches are managed against TAC specifications for the EEZ and near coastal thaters

GOA. State of Alaska internal water groundfish populations are typically not covered by NMFS surveys
and catches from internal water fisheries generally not counted against th& f@ATeam has

recommended that these catches represent fish oofdite assessed region and should not be counted
against an ABC or TA@eginning in 2000, the pollock assessment incorporated the ADF&G survey
pollock biomass, therefore, the Plan Team acknowledged that it is appropriate to reduce the Western (W),
Centrd (C) and West Yakutat (WY) combined GOA pollock ABC by the anticipated Prince William

Sound (PWS) harvest level for the State fish8igice2001, the W/C/WY pollock ABCs have been

reduced by the PWS GHL as provided by ADF&G, before area apportionmestsnade. At the 2012
September Plan Team meeting, ADFG presented a proposal to set the PWS GHL in future years as a
fixed percentage of the W/C/WY pollock ABC of 2.5%. That value is the midpoint between the 2001
2010 average GHL percentage of the GOA AR@4%) and the 1996 and 2012 levels (2.55%). The Plan
Team acepted this proposélut noted concern regarding the lack of a bioaes®d allocation in PWS.

The Teantontinues tencourag the State to work with the AFSC in order to provide a biorhased
evaluation for PWS prior to fixing a percentage in regulafldre Plan Team dedwetta value for the

2019 and 2020PWS GHL (equal to 2.5% of the recommended®aid 2020V/C/WY pollock ABCs)

from the recommended 29hnd 2020NV/C/WY pollock ABCs (listedn the summary table), before area
apportionments are made. It is important to note that the value of the PWS GHL is dependent on the final


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAforage.pdf

specified W/IC/WY pollock ABC. The values used by the Plan Team to derive tAeaf012020
WIC/WY pollock apportioed ABCs are listed in the pollock summary unélexza apportionment

The Plan Team has provided subarea ABC recommendations onlayazs®e basis since 1998 based on
the following rationaleThe Plan Team recommended splitting the EGOA ABC for speciepleres

that would be disproportionately harvested from the West Yakutat area by trawlfgedeam did not

split EGOA ABCs for species that were prosecuted by rgellir fisheries or harvested as bycakair.

those species where a subarea ABC split veasned appropriate, two approaches were exarmilied.

point estimate for WY biomass distribution based on survey results was recommended for seven
species/complexes to determine the WY and East Yakutat/Southeast Outside subarea ABGrsplits.
some speciespmplexes, a range was recommended bounded by the point estimate and the upper end of
the 95% confidence limit from all three surveyhe rationale for providing a range was based on a desire
to incorporate the variance surrounding the distribution ahhss for those species/complexes that could
potentially be constrained by the recommended ABC splits.

No Split Split, Point Estimate Split, Upper 95% CI

Pacific cod Pollock Pacific ocean perct

Atka mackerel Sablefish Dusky rockfish
Shortraker rockfish Deepwater flatfish
Rougheye/blackspotted rockfis Shallowwater flatfish
Thornyhead Rex sole
Northern rockfish Arrowtooth flounder
Demersal shelf rockfist Flathead sole
All skates Other rockfish

Biological Reference Points

A number of biological reference points are used in this SARENg these are the fishing mortality rate
(F) and stock biomass leveB) associated with MSYHusyandBwsy, respectively)Fishing mortality

rates reduce the level of spawgibiomass per recruit to some percentage P of the pristine fevg! (

The fishing mortality rate used to compute ABC is designated and the fishing mortality rate used to
compute the overfishing level (OFL) is designafteg.

Definition of Acceptable Biological Catch and the Overfishing Level

Amendment 56 to the GOA Groundfish FMP, approved by the Council in June 1998, defines ABC and
OFL for the GOA groundfish fisherieEhe new definitions are shown below, where the fishing mortality
rateis denoted-, stock biomass (or spawning stock biomass, as appropriate) is dBpatetithe- and

B levels corresponding to MSY are denokegyandBusyrespectively.

Acceptable Biological Catcis a preliminary description of the acceptable harvest (or range of harvests)

for a given stock or stock compldks derivation focuses on the status and dynamics of the stock,

environmental conditions, other ecological factors, and prevailing techocalatjaracteristics of the

fisheryThe fishing mortality rate used to calculate A
below.

Overfishingis defined as any amount of fishingpre thara prescribed maximum allowable ratdis
maximum allowable ratis prescribed through a set of six tiers which are listed below in descending
order of preference, corresponding to descending order of information availdliktysSC will have
final authority for determining whether a given item of information bt for this definition andmay
use either objective or subjective criteria in making such determinafiongier (1), a pdf refers to a
probability density functiorF-or Tiers (12), if a reliable pdf oBusvis available, the preferred point
estimateof Busyis the geometric mean of its péfor Tiers (15), if a reliable pdf oB is available, the
preferred point estimate is the geometric mean of itsHudfTiers (13), the coefficient is set at a
default value of 0.05, with the understanding tha SSC may establish a different value for a specific
stock or stock complex as merited by the best available scientific informiatiofiiers (24), a



designat i oRxwo fr etfhedfasfsamiated witin aa equilibrium level of spawning eruit

(SPR) equal to X% of the equilibrium level of spawning per recruit in the absence of any fishing.

reliable information sufficient to characterize the entire maturity schedule of a species is not available, the
SSC may choose to view SPR calcaasi based on a knifedge maturity assumption as relialfer

Tier (3), the ternBags refers to the longerm average biomass that would be expected under average
recruitment andrF=F 4o

Tier 1)  Information available: Reliable point estimates of B and Bysy and reliable pdf of Fysy.
la) Stock status: B/Bysy > 1
Forr = iy, the arithmetic mean of the pdf
Fipc = Hy, the harmonic mean of the pdf
1b) Stock status: @ < B/Bysy < 1
Fopr = iy x (B/Bysy - )/(1 - @)
Fype < g x (B/Bysy - @)/(1 - )
lc)  Stock status: B/Bysy < o
For =0
Fic=10
2)  Information available: Reliable point estimates of B, Bysy. Fusy, Fises, and Fugo; .
2a) Stock status: B/Bysy > 1
Forr = Fusy
Fype = Fasy ¥ (Fago; /Fs50)
2b) Stock status: & < B/Bysy < 1
Forr = Fagsy x (B/Bysy - a)/(1 - )
Fape s Fysy % (F 0, 'Fs05) < (B/Bygsy - @)/(1 - )
2¢) Stock status: B/Bysy < &
Forpr =0
Fype=0
3)  Information available: Reliable point estimates of B, Bype;, Fsso5, and Fype,.
3a) Stock status: B/Byge; > 1
Forr = Fisss
Fipe s Fygos
3b) Stock status. o < B/Bygo; < 1
Forr = Fise; X (B/Byges - 2)/(1 - @)
Figc < Fagos < (B/Bygos - )/(1 - @)
3c) Stock status: B/Byy, < o
Forr =0
Fipe=10
4)  Information available: Reliable point estimates of B, Fsse; and Fge;.
Forr = Fis;
Fape < Fgo;
5)  Information available: Reliable point estimates of B and natural mortality rate M.
Forr =M
Fipe <075 xM
6)  Information available: Reliable catch history from 1978 through 1995.
OFL = the average catch from 1978 through 1995, unless an alternative value is established by the
SSC on the basis of the best available scientific information
ABC <0.75 x OFL

Overfished or approaching an overfished conditsotietermined for all agstructured stock assessments
by comparison of the stock level in réden to its MSY level accordint the following two harvest
scenarios (Note for Tier 3 stocks, the MSY level is defineB:&g:
Overfished (listed in each ssssment as scenario 6):
In all future yearsk is set equal t&or.. (RationaleThis scenario determines whether a stock is
overfishedlf the stock is expected to be 1) above its MSY level irB212) above Y% of its MSY
level in 2018and above its M$ level in 2@8 under this scenario, then the stock is not overfished.)




Approaching an overfished condition (listed in each assessment as scenario 7):
In 2019 and 2020F is set equal tonaxFagsc, and in all subsequent yealsis set equal t&or..
(Raionale: This scenario determines whether a stock is approaching an overfished coifditien
stockis 1) above its MSY level in 2028 2) @ove 1/2 of its MSY level in 2028nd expectetb be
above its MSY level in 2030nder this scenario, then thedt is not approaching an overfished
condition.)

For stocks in Tiers-6, no determination can be made of overfishedistat approaching an overfished
condition as information is insufficient to estimate the MSY stock level.

Overview of Stock Assessments

The status of individual groundfish stocks managed under the FMP is summarized in thisBegtion.
abundances of pollogkDover sole, flathead soleex solenorthern and southern roskle, arrowtooth
flounder, Pacific ocean perch, rougheyel blackspotted rockfish, northern rockfish, and dusky rockfish
are above target stock si@€g. 2). The abundance éfacific cod and sablefish apbelow target stock
size.The target biomass levels for despter flatfish (excluding Dowesole), shallowwater flatfish
(excluding northern ahsouthern rocksoleghortraker rockfish, other rockfish, demersal shelf rockfish,
thornyhead rockfish, Atka mkerel, skates, sculpingctopus, and sharks are unknown.
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Figure2. Summary of Gulf of Alaska stock status next year (spawning biomass reldive;tborizontal
axis) and current year catch relative to fishingrwav(vertical axis).Note that sablefish is for
Alaskawide values including the BSAI catches.

Summay and Use of Terms

Tables 1 and 2 provide a summary of the status of the groundfish stocks, including catch statistics, ABCs,
and TACs for 208, and recommendations for ABCs and overfishing levels (OFLs) fa& 26d 2020

Fishing mortality ratesH) and OFLs used to set these specifications are listed in TahRC3 and

TACs are specified for each of the Gulf of Alaska regulatory areas illustrated in Figlaleld 4

provides a list of species for which the ABC recommendations are below the magamnuissible.

Table 5 provides historical groundfish catches in the GOA, -2848.

The suns of the preliminary 202 and2020ABCs for targespedes are509,507and487,218t

respectively whicht@ within the FMPapproved optimum yield (OY) of 116,00@00,000 t for the Gulf
of Alaska. The sums of the 2019 and 2@¥Ls are664,88%nd627,319 t, respectively. The Team notes
that because of halibut bycatch mortality consitiena in the hig-biomass flatfish fisheries, an overall
QY for 2019 will be considerably under this upper linfior perspective, the sum of the 801ACs was
427,512, and the sum ofhe ABCs was 536,921 t (and catch through Nover8Bbe2018was just above
240,955t).



The following conventions in this SAFE are used:

1) AFi shing mort al i t-gelectianF (eed, the ratd tieat applids o fish of &ullyf u | |
selected sizes or age#)full -selectionF should be interpreted in the context of the selectivity
schedule to which it applies.

2) Forconsistencyandcompa bi | i ty, fAexploitable biomassd ref
which is the total biomass of all cohorts greater than or equal to some minimufhage.
minimum age varies frorspecies to species and generally corresponds to the egrtment
listed in the stock assessmentawl survey data may be used as a proxy for age+ bioiflass.
minimum age (or size), and the source of the exploitable biomass values are defined in the
summariesThese values of exploitable biomass may diffem valueslisted in the
corresponding stock assessments if the technical definition is used (which requires multiplying
biomass at age by selectivity at age and summing over all dgés)se models assuming knife
edge recruitment, age+ biomass andtéehnical definitions of exploitable biomass are
equivalent.

(3) The values listed as 20nd 208 ABCs correspond to the values (in metric tons, abbreviated
it d) appr oveedouhcy TAR MEoBmendations for pollock were modified to
accommodate resed area apportionments in the measures implemented by NMFS to mitigate
pollock fishery interactions with Steller sea lions and for Pacific cod removals by the State water
fishery of not more than 25% of the Federal TAGe values listed for 2@land 2020
correspond to the Plan Team recommendations.

(4) The exploitable biomass for 2DAnd 2018hat are reported in the following summaries were
estimated by the assessmentthivseyears.Comparisons of the projected Ziomass with
previ ous Yy eul besnadelwigh\bienass legels from the revised hindcast reported in
each assessment.

(5) The catches listed in the following summary tables are those reported by the Alaska Regional
Office Catch Accounting Systeraléskafisheries.noaa.gov/sustainablefisheries/catchstats.htm
unless otherwise noted.

(6) The values used for 2019 and 202€re from modified assessments for selected species, rolled
over (typically for Tiers 46) or kased on updated projections. Note that projection values often
assume catches and hence their values are likely to change (as are th& Tiensbérs when
new data become available and/or is incorporated in the assessment).

General recommendations

The Team recommends that authaemsure survey and fishery data are updated over the entire time series
(biomass estimates, composition data, etc.)

TwoyearOFL and ABC Determinations

Amendment 48/48 to the GOA and BSAI Groundfish B\ifhplemented in 2@) made a significant

changewith respect to the stock assessment pooeguiringpropo®d and final specificatiorfer a

period of at least two years. This requires mtimg ABCand OFL levels for the next two years in this
cycle(Table 1). The 2019 harvest specifications (from Council recommendations in December 2018) are

in place to start the fishery on January 1, 2019, but these will be replaced by final harvest specifications
that will be recommended by the Council in Deceng#i 8. The final 2019 and 2020 harvest

specifications will become effective when final rulemaking occurs in February or March 2019. This

process allows the Council to use the most current survey and fishery data in stock assessment models for
setting quaas fa the next two years, while having no gap in harvest specifications.

The 2020 ABC and OFL values recommended in next vy
yeards projections for 2020 becaumratedinfotheew i nf or m
assessmenti the case of stocks mayed under Tier 3, ABC and OFRirojectionsfor the second year in


http://alaskafisheries.noaa.gov/sustainablefisheries/catchstats.htm

the cycle are typically based on thatput for Scenarios 1 or 2 from the standard projection model using
assumed (best estimates}atal yearcatch levels. Fostocks managed under Tier§4projections for

the second year
cycle.

Revised Stock Assessment Schedule

n the cycl e

ar e

set

equal

t

o

Basedon consideration of stogkrioritization including assessment methods and data availability, some
stocks are assessed on an annual basis while atleesissessed less frequernitliye following table
provides an overview of the

scheduleas well as the year of the next full assessment by .stock

t

e v e | ortpthie Tiarsegekands me n t

Stock Assessment schedule for the Gulf of Alaska

2018Assessment Schedule Year of next

Stock status  Tier (years) Full Assessment
Pollock Full 3 1 2019
Pacific cod Full 3 1 2019
Sablefish Full 3 1 2019
Northern and southern rock sole Partial 3 4 2021
Shallow water flatfish Partial 5 4 2021
Deepwater flatfish (Dover) Partial 3/6 4 2019
Rex sole Partial 5 4 2021
Arrowtooth flounder Partial 3 2 2019
Flathead sole Partial 3 2 2021
Pacific ocean perch Partial 3 2 2019
Northern rockfish Full 3 2 2020
Shortraker rockfish None 5 2 2019
Other rockfish None 4/5/6 2 2019
Rougheyek blackspotted rockfish Partial 3 2 2019
Dusky rockfish Full 3 2 2020
Demersal shelf rockfish Full 4/6 2 2020
Thornyheads Full 5 2 2020
Atka mackerel None 6 2 2019
Octopus None 6 2 2019
Skates None 5 2 2019
Sculpins None 5 4 2021
Sharks Full 6 2 2020
Squid(in forage specigs None eco 2 2019
Forage specig@dncludes squid) Report eco 2 2020

Grenadiers (BSAI/GOA) None eco 4 2020

Economic Summary of the GOA commercial groundfish fisheries in 2016-17

The exvessel value of al\laska domestic fish and shellfish catch, which includes the amount paid to

harvesters for fish caught, and the estimated value gimpieessed fish species that are caught by

catcher/processors, increased from $1,752 million in 2016 to $2,007 millkixi The first wholesale
value of 2017 groundfish catch after primary processing was $2,518 million. The 2017 total groundfish
catch decreased by 0.2%, and the totaHifsblesale value of groundfish catch increased by 3%, relative

to 2016.

The groundsh fisheries accounted for the largest sh4rgo] of the exvessel value of all commercial
fisheries off Alaska, while the Pacific salmddrcorhynchus sppfishery was second with7é4 million
or 37% of the total Alaska exessel value. The value of thieellfish fishery amounted td 83 million or

he

p



9% of the total for Alaska and exceeded the value of Pacific haktipp@glossus stenolepisith $117
million or 6% of the total for Alaska.

The Economic SAFE report (appendix bound separately) contaeisedenformation about economic
aspects of the groundfish fisheries, including figures and tables, economic performance indices, catch
share fishery indicators, product price forecasts, current yeagssel price projections, a summary of

the Alaskan ommunity participation in fisheries, an Amendment 80 fishery economic data report (EDR)
summary, an Amendment 91 fishery economic data report (EDR) and vessel master survey summary,
market profiles for the most commercially valuable species, a summadrg mdlevant research being
undertaken by the Economic and Social Sciences Research Program (ESSRP) at the Alaska Fisheries
Science Center (AFSC), and a list of recent publications by ESSRP analysts. Data tables are organized
into four relatively distinctactions: (1) All Alaska, (2) BSAI, (3) GOA, and (4) Pacific halibut.
Additionally, flatfish and rockfish data are incorporated into the main data tables (rather than in the
appendices as was done prior to 2017). The figures and tables in the repde pstiviates of total
groundfish catch, groundfish discards and discard rates, prohibited species catch (PSC) and PSC rates, the
ex-vessel value of the groundfish catch, thesegsel value of the catch in other Alaska fisheries, the

gross product value dfie resulting groundfish seafood products, the number and sizes of vessels that
participated in the groundfish fisheries off Alaska, vessel activity, and employmensea pitocessors.
Appendices contain global whitefish production from the FAQO, fissarxport data from the Census
Bureau, employment data from the Alaska Dept. of Labor, and alternatiresssal pricing and value

based on CFEC fish tickets. Generally, the data presented in this report cove02@;1But limited

catch and exessel vhie data are reported for earlier years to illustrate the rapid development of the
domestic groundfish fishery in the 1980s and to provide a more complete historical perspective on catch.
The data behind the tables from this and past Economic SAFE rapoésailable online at:
www.afsc.noaa.gov/refm/Socioeconomics/SAFE

Decomposition of the change in fiwholesale revenues from 2317 in the GOA

The following brief analysisummarizes the overall changes that occurred betwe@&i120a the

guantity produced and revenue generated from GOA groundfish. According to data reported i the 201
Economic SAFE report, the asessel value of GOA groundfishcreased from $92million in 2016 to
$209million in 2017 (Figure3), and firstwholesale revenues from the processing and production of
groundfish in the Gulf of Alaska (GOAyere relatively flat between 2016 ($368 million) and 2017 ($367
million) (Figure4). At the same time, the total quantity of groundfisbducts from the GOAlightly
increased froml.35thousand metric tons t&I thousand metric tong, 1% increaseT he changem first-
wholesale revenues from processing and produtitime GOAdiffer from those in the BSAI, which saw

a 2% yeatto-yearincrease in groundfish products and 4% decrease imifirstesale value

By species groumegativequantity effecs were only slightly offset by small positive price effects for

Pacific cod, resulting in a $16 milliaret decrease ffirst-wholes#e revenues from the GOA for 2@17
(Figureb). Further, negative price effects and a small positive quantity effect resulted in a $9 million
negative net effect for pollock. The Pacific cod and pollock net effects were countered by posiive pri
and quantity effects for sablefish and flatfish resulting in positive net effects of $17 million and $15
million, respectively. For rockfish, negative price and positive quantity effects mostly canceled each other
out, resulting in a small negative regfect of less than $1 million.

By product groupa very large positive price effect coupled with a small positive quantity @fféoe
whole and head and gwhole-H&G) categoryresulted in a positive net effect of $35 millionthe GOA
first-wholesale revenue decomposition for 2317, while negative price and quantity effects in the fillets
and surimi categories resulted in a negative net effect of $30 million combined

In summary, firstvholesale revenwgefrom the GOA groundfish fisherigscreased bybout $6million
from 2016-17. The main drives of thiswas a positivaet revenueffectfor sablefish and flatfish being
offset by negative net effects for Pacific cod and polléeicomparison, firstvholesale revenues


http://www.afsc.noaa.gov/refm/Socioeconomics/SAFE/default.php

increased by 24 million from 2016-17 in the BSAI diein large parto positivepriceand quantity
effects for Atka mackerel and a strong positive price effect for Pacific cod
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Figure3. Real exvessel value athe groundfish catch in the domestic commercial fisheries in the GOA
area by species, 20017 (base year = 20).
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Figure4. Real gross product value of the groundfish catch in the GOA area by specie2020(Base
year = 207%).



GOA First-Wholesale Revenue Change in 2016-17
Decomposed by Species Group
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Figure5. Decomposition of the change in fiwholesale revenues from 2817 in the GOA area. The
first decomposition is by the species groups used in the EcoiS#H/E report, and the second
decompodion is by product group. The price effect refers to the change in revenues due to the
change in the firstvholesale price index (current dollars per metric ton) for each group. The
guantity effect refers to the change in revenues due to the changeuntimodin metric tons)
for each group. The net effect is the sum of price and quantity efféedsto-year changes in
the total quantity of firstvholesale groundfish products include changes in total catch and the
mix of product types (e.g., fillet vsurimi).

Ecosystem Considerations summary

TheEcosystem Considerations B)B5tatus of Alaska's Marine Ecosystethapter consists of foumain
components

1) an executive summary wigeparate Eastern and Western G&xAsystem report cardeowingand
physcal, environmental, ecosystem, fishing, and fisheries trends,

2) arecap of the 2017 Ecosystem state with updated data sources,

3) acurrent (2018) Western and Eastern G&aAsystenstate summaryand

4) a listing of theecosystem indicators.

Theecosystm assessment section combines information from the stock assessment chapters with the
indicators followed in this chapter to summarize the climate and fishery effects on the ecosystem.



updatedGulf of Alaska ecosystem assessmaas presented @tuding 2018Nestern and Eastefaulf of
Alaska Report Cad

TheWestern GOA (which includes the CGOA and WGOA NMFS management arepsyt card
includes ten indicators summarized as follows:

1 The Gulf of Alaska in 2018 remained characterized by warrditions which have moderataihce the
extreme heatwave of 2022016. The PDO declined toward neutral.

1 The freshwater runoff into the GOA appears to have been enhanced during winter 20ar2018
suppressed during the spring of 2018.

1 Mesozooplankton biomasneasured by the continuous plankton recorder has often shown a largely
biennial trend, however biomass has remained greater than average-202@1Mlultiple indicators
support a pattern of plentiful, but smaller, zooplankton during the heatwave.

1 Copemd community size increased in 2017, indicating that there were more large species avhigble.
suggests an improvement in foraging conditions for planktivorous predators.

1 Bottom trawl survey biomass of motile epifauna was below its-teng mean fortte first time since
2001. The increase from 1987 to 2001 was driven by hermit crabs and brittle stars, which continue to
dominate the biomass. Octopus catches, which were record high in 2015, declined hodean since
1990.

1 Trends in capelin as sampled by seabirds and groundfish have indicated that capelin were abundant from
2008 102013 butdeclined during the warm years of 262816 and continue to be minimal in seabird chick
diets. Their apparent abundance coincided wighperiod otold-watertemperatures in the Gulf of
Alaska.

9 Fish apex predator biomass during 2017 bottom trawl surveys was at its lowest lev@Ciydlaetime
series, and the recentyBar mean is below the lorigrm average. The trend is driven priityaby Pacific
cod and arrowtooth flounder which were both at the lowest abundance in the survey time series. Pacific
halibut and arrowtooth flounder have shown a general decline since their peak survey biomasses in 2003.
Pacific cod has continued to diee from apeak survey biomass in 2009.

1 Blacklegged kittiwakes had above average reproductive success in 2018 at the Semedi Islands, in contrast
to the complete failure in 2015 for kittiwakes as well as other seabird species. Their reproductive success is
typically variable, presumably reflecting foraging conditions prior to the breeding season, during, or both.
In general, fiskeating seabirds in the western GOA have had strepigpductive success in 2018

1 Modelled estimates of western Gulf of Alaska Btesea lion nofpup counts were approaching the leng
term mean in 2017, suggesting conditions had been favorable for sea lions in this area. However,
preliminary estimates show a decline in the number of pups from 2015 to 20dédinés in the number
of nonpups in the Cook Inlet, Kodiak, and Semidi area.

9 Human populations in fishing communities in the western Gulf of Alaska have increased since 1990
largely in urban areas.

TheEastern GOAreport card includegnactive indicators summarized as follows

1 A weakmoderate El Nino and warm sea surface temperatures are expected through next winter.

1 The North Pacific Gyre Oscillation declined, implying that follows in the Alaska portion of the Subarctic
Gyre weakened, which was consistent with weakly direatisurface currents.

1 Total zooplankton density in Icy Strait in 2018 was above average and the 5th highest density over the 22
year time series. This suggests improved foraging conditions for planktivorous fish, seabirds, and mammals
relative to the belovaverage densities during 202816.

1 However, this increase was due to increased small copepod abundances in 2018 whereas large copepod
abundance declined, leading to an overall decrease in mean size.

1 Bottom trawl survey biomass of motile epifauna is ¢glliy dominated by brittle stars and a group composed
of sea urchins, sand dollars and sea cucumbers. Record catches of hermit crabs influenced the peak biomass



estimate in 2013. Catches of many of the more dominant members of this foraging guild wierg0a%.
Brittle stars and miscellaneous crabs were the most abundant in 2017.

1 A decrease in estimated total mature herring biomass in southeastern Alaska has been observed since the
peak in 2011. Modeling indicates that the declines in biomass may telrieldower survival.

{1 Bottomtrawl survey fish apex predator biomass is currently below Hge2® mean, following a peak in
2015. The trend is driven primarily by arrowtooth
flounder which were caught in great numbers in 2015. Pacific halibut andigattiee next most abundant
species in this foraging guild have shown variable but generally stable trends in recent surveys. Pacific cod
were at their lowest abundance in the time seri@®1¥ buthad been at their highest relative abundance in
2015.

T Growth rates of piscivorous rhinoceros auklet chicks were anomalously low during the heatwave, and there
were no chicks to measure in 2018, suggesting that the adult birds were not ablestdfitieht prey to
support successful chick growth. This is in contrast to 2012 and 2013, when chick growth rates were above
the longterm average.

1 Modelled estimates of eastern Gulf of Alaska Steller sea liorpnprcounts are above the long term mean
through 2017However, preliminary estimates suggest thatpop counts declined 12% in 2017 relative to
2015. This unusual recent decline in a l@mgreasing stock may indicate adverse responses to the marine
heatwave of recent years.

1 Human populations in fishinggpomnmunities in the eastern Gulf of Alaska have increased in large (>1,500
people)communitiedut have decreased in small communities since 1990.

Ecosystem authors expect that these bimssd indicators will be refined over time. Current indicators
were eviewed with the Plan Team and alternative indicators were discussed

Therewer e two items highlighted as Noteworthy (for me

Fall 2018 marine heatwave The Gulf of Alaska is currently (as of 21 October 2018) expeirigna
marine heatwave. Impacts of thieatwave to the ecosystem are currently unknown but will likely depend
on its extent and duration.

Local Environmental (LEO) Network - The NMFS AFSC is interested in documenting and learning
from citizen science obpgtions that may be incorporated into future Ecosystem Status Reports (ESRS).
Theyhave identified the LEO Network as a potential platform for tracking these observatieysvere

and were encouraged by the Council and SStomtinue exploring the utidation of this framework in

future reportsOther citizen science efforts exist in Alaska, but these efforts are mostly project specific
(e.g., bird spotting and identification) or community specific.



Stock summari es

1. Walleye pollock

Status and catch sgpifications (t) of pollock and projections for 2019 and 2@6mass for each yeat|
corresponds to the projection given in the SAFE reipeted in the preceding ygage 3+ for
W/C/WYAK and survey biomass for SEQ)he OFL and ABQor 2019and 2@0 are those
recommended by the Plan Tedbatch data are current throuovember8®, 2018. The GOAwide
and W/C/WYAK ABCs listed in this tablare before reductions for the Prince William Sound GHL
However, the federal TACs from earlier years reflect reductions from the ABC due to State wate
GHL. State waters GHL is presently computed as 2.5% of the total W/C/WYAK ABC.
Area Year Biomass OFL ABC TAC Catch
2017 1,391,29C 235,807 203,769 198,675 184,167
2018 1,124,93C 187,059 161,492 157,455 154,286
WICIWYAK 5019 1126,75 194230 135850
2020 148,968 108,892
2017 44,087 13,226 9,920 9,920 0
SEO 2018 38,989 11,697 8,773 8,773 0
2019 38,989 11,697 8,773
2020 11,697 8,773
2017 1,435,377 249,033 213,689 208,595 184,167
GOA-wide 2018 1,163,91¢ 198,756 170,265 166,228 154,286
2019 1,165,73¢ 205,927 144,623
2020 160,665 117,665

Changes from thprevious assessment

This yearés poll ock as s es sIheodtotalfcach and caehtagd flora
the fishery, 2) 2018iomass and age composition from the Shelikof Strait acoustic survey, Bage1
composition from NMFS botta trawl survey, 4) 208 biomasgrom the ADFG crab/groundfistrawl
survey, and 5) 2017 agemposition from the summ&OA-wide acoustic survey.

The agestructured assessment model used for GOA W/C/WYAK pollock assessestmilar to the
2017 assessme(Model 17.2) The 208 assessment compar&danodels to the Model 17With the new
data:

Model 18.1Net-selectivity corrected acoustic estimates,-agad age? indices for 2002018 for
Shelikof + Shumagin surveys.

Model 18.2Same as 18.1, bagel and age indices for 2002018 Shelikof surveys only.
Model 18.3Sameas 18.2, but without a power term for egendex.

The main difference in the 2018 suite of models is that the waeusticsurvey time series includes a
netselectivity corretton, which results in increased estimates of abundance «f agd to a lesser
degree age fish, while the estimates for adult (3+) fish are slightly redutkd.effects on overall

survey biomass are small. The abundance estimates fdragdage? pollock from these surveys were
used as separate indices in the model-dekdctivity corrected data were only available starting in 2008
for Shelikof Strait and 2009 for the Shumagin Iskesurvey. Model 18.1 did not use the net corrected
estimate for Sélikof Strait in 2008 for consistency with the Shumagin Iskitimde series. Model 18.2
does not incorporate the Shumagin Islands survey time series in favor of extendiakpctbtity

corrected estimates for Shelikof Strait back to 2008. Model 18.3veir@power term on the ade
pollock index, which was thought to no longer be structurally appropriate given itseleetivity

ol


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOApollock.pdf

corrected data which greatly increased-agdundance estimatéthe Team concurred with the
assessment author to use ModéB.3.

Spawning biomass and stock trends

In 1998, the stock dropped bel@®axfor the first time since the early 1980s and reached a minimum in
2003 at 25% of unfished stock size. Over the years-20Q8, the stock increased from 32% to 60% of
unfishedstock sizebut declined to 8% by 2016 The spawning stock is projected to decline in 2019 as
the 2012 year class starts to decline in skgvey data in 2@arecontradictory, similar to 201 With
acoustic surveys indicatirte 2 largest biomass inBByearsandthe ADF&G bottom trawl survey
showing a slight increase but still remaining near historislduese divergent trends are likely due to
changes in the availability of pollock to different surveying methddse model estimate of female
spawning biomass in 201s 345,32 t, which is62% of unfished spawning biomass (based on average
post1977 recruitment) and above tBgq, estimate of 21,000 t.

Author recommended reduction in ABC based on risk assessment matrix

Thi s poloekasgssment also incorporated a risk assessment matexdtwating whether a

reductionfrom the maximum permissibkBC is warrantedThis representstaal approach irassessing

additional risks to the stock thietay be missed withithe stock assessmenbdel. The author scored the

current risk conditions as Level 2 across all categamidisaing a substantially increasdelvel of

concern, withhe details of the scoring rationgdeovidedin the document. In generaéhe Team agreed

with the author'sategorization of the risk factors. The author proposed a 15% reductiomiazfBC

based on the risk analysikhis was meant as a measured response consistent with past redlicgons

Team noted the effort in developing the table and appreciated theom@tds making concerns about

the resource status more transparent. However, after exteisiusfons,the Teamnoted a lack of

guidance on how best to recommend an adjustranguch, anethodmore commonly used for such

situations was adopted. This involvaderaging the projection of the curremaxABCf r om | ast year ¢
assessment with thmaxABCfor 2019 This alternative produced a.B% reduction over thenaxABCfor
2019which the Teamnotedas qui t e similar to the authorés reco

Tier determination/Plan Team discussion and resulting ABCs and OFLs

Because the model projectionfefale spawning biomass in 20iE%boveBaoy, the W/C/WYAK Gulf

of Alaska pollock stock is ini@ér 3a. Themodel estimate@019 age3+ biomass i4,126,75Q (for the
W/C/WYAK areas)Markov Chain Monte Carlo analysis indicated the probability of the stock dropping
belowBgxox is negligible(<1%) through 2023

The Plan team agreed to a ®4.Beductbn from maximum permissible ABC for 2019. Thisrcent
reduction was also used in projections for 2020.

The 20D ABC for pollock in the Gulf of Alaskavest of 140° W longitudé/V/C/WYAK) is 135,850 t
which is a decrease of #6from the 208 ABC. The OFL is194,230 for 2019. The 2019%rince
William Sound (PWS) @EL is 3,396 t (2.5% of thABC).

For pollock in southeast Alaska (East Yakutat and Southeastern areas), the &Br3isfor 2019and

2020. These recommendations are based on placiidnsast Alaska pollock ifiier 5 of the NPFMC tier
system and basing the ABC and OFL on natural mortality (0.3) and the biomass efstimaeandom
effects model fit to the 1998017 bottom trawl survey biomass estimates in Southeast Alaska

Status detenination

The Gulf of Alaska polloclstockis not being subjected to overfishing and is neither overfished nor
approaching an overfished conditidtfowever, concerngemainabout diverging stock survey indices,
unusuakge structure of the populaticendincreased potential for adverse environmental conditions to
negatively impact the stock in the near fut@ire., the marine heatwave and n&gam forecast)



Area apportionment

The assessment was updated to include the most recent data availabledpparg@nments within each
season (Appendix C of the GOA pollock chaptEor winter seasons, model estimates of biomass for
winter acoustic surveys conducted were used as a basis for apportiohppamntionments for the C and
D seasons were based oB-gearweighted average of trsam of theAFSC bottom trawl survey and the
gulf-wide acoustic summer survé@ynchanged from the previous assessinémea apportionments,
reduced by 2.5% of the ABG,896t in 2019 and2,722t in 2020) for the State of Aldsa managed
pollock fishery in Prince William Sound, are as follows:

Area apportionments (with ABCs reduced by Prince William Sound GHL) fd® 20d 2@0 pollock
ABCs for the Gulf of Alaska (t).
610 620 630 640 650
Year Western Central Central WYAK SEO Total
2019 24,875 71,459 30,372 5,748 8,773 141,227
2020 19,939 57,279 24,345 4,607 8,773 114,943

2. Pacific cod

Status and catch specifications (t) of Pacific cod in recent years. Biomass for each year corresf
theprojection given in the SAFE report issued in the pregegear. TheDFL and ABC for 2019 and
2020 are those recommended by the Plan Team. Catch data are current through Ndyet@h8r 8

Year Age 0+ biomass OFL ABC TAC Catch

2017 426,384 105,378 88,342 64,442 35,204
2018 170,565 23,565 18,000 13,096 9,595
2019 266,066 23,669 17,000

2020 26,078 21,592

Changes from the previous assessment

Data updated from the 2017 assessment included federal and state fishery catch for 2017 and 2018
(preliminary catch projected through the end of 2018), federal and state fishery size composition for 2017
and 2018, 2018 AFSC longline survey abundance iflefative Population Numbers, RPN) and size
composition, 2017 AFSC bottom trawl survey age composition and conditional-bregih, and 2012

2017 fishery age composition and conditional lerajtage. The 2017 trawl survey biomass estimate was

the lowesin the time series and was 58% lower than the 2015 estimate. The longline survey RPN for
2018 dropped 40% from 2017 to 2018 avas 73%lower than the 2015 RPN estimate.

Theauthorevaluatedseveraimodelsand presented a subset of eight models thatdedithe model

configuration from 2017 with updated data (Model 17.8P.Bhe models presented by the author

included changes to the version of Stock Synthesis,ardengthbased maturity, whether to include pre

2007 age composition data (or any at, al§ing the marine heatwave index as a covariate to natural

mortality, and the prior CVs on natural mortality or the von Bertalanffy growth paramdtmisl

18.1044 wasrecommended by theeuthorand the Team concurre@ihis modefit thedatawell, had ess
influential priors on natwural mortalityThsand was
modeldi f f er ed f malelasdga®mpositienadatadbefore 200&re omitted antength

based rather than afpased maturityvas applied due tolgias discovered in age readings prior to 2007.

Spawning biomass and stock trends

The Baow estimatevas68,896t, with projected 2018pawning biomassf 34,701t. The 2012yearclass
remainsthe strongest in the recqmériod followed closely by the 201gearclass Recruitment since
2013is belowthe 19772015averageSpawning biomass wggrojected to decline throudt920


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOApcod.pdf

Tier determinatiorPlan Team discussion and resulting AB{d OFlLs

This stockis in Tier 3. The 20B spawning biomass is estimated toab20.4% 0fBioo% TheFssyand
Fao% valuesare0.76 and 0.62 respectivelyThe maximum permissible AB& 19,665t but theauthors
recommended thétbe reducedso that the projected biomass is ab20&6 ofBiawe in 2019 (if thestock

is belowBzoy, directed fishing is prohibited due to Steller sea lion regulatidie Plan Team concurred
with the author8recommended ABC and OFL values. The recommended ABC is 17,000 t for 2019
which is a 6% decrease from the 2018 ABC of 18,000 t.

Status determination
The stock is not being subjected to overfishing and is neither overfishegpolaching an overfished
condition.

Area apportionment
Since the 2014 assessment, the random effects model has been used for Pacific cod apportionment. Using
this method with the trawl survey biomass estimates througjii Bfe areaapportioned ABCs are:

Year Western Central Eastan Total
2019 7,633 7,667 1,700 17,000
2020 9,695 9,738 2,159 21,592

3. Sablefish

Status and catch specifications (t) of sablefish in recent years. Biomass fgeaachrresponds to th
projection given in the SAFE report issued in the precggaar. The OFL and ABC for 2018 and
2019are those recommended by the Plan Team. Catahadatcurrent through Novembét 2018.

Year Age 4+ biomass OFL ABC TAC Catch
2017 139000 11,885 10,074 10,074 10,500
2018 356,000 22,703 11,505 11,505 11,716
2019 264,000 25,227 11,571
2020 34,782 15,462

Changedrom thepreviousassessment

New data included in the assessment model were retdiivedance and length data from the&01
longline surveyrelative abundance and length data from the/2i&&d gear fisherylength data from the
2017 trawl fisheries, age data from the ZQangline survey and 2Q4fixed gear fishery, updated catch

for 2017, and projected 2@2020catchesin addition, estimates of killer and sperm whale depredation
in the fishery were updated and projected for 2PA80.Relative to the 2017 assessment there were no
changes to the assessment methodology. This yeasdbssmerihcluded several appendices including a
new Ecosystem and Socioeconomic Profile (ESP) (Appendix 3C), and documents on apportionment
(Appendix 3D) and modeling explorations (Appendix 3E) that were presented and reviewed at the
September 2018 Grodfish Plan Team meeting.

Spawning biomass and stock trends

Projected 209 spawning biomass is @3of unfished spawning biomass. The longline survey abundance
index increase@% from 207 to 2018 following a14% increase between 2016 and 2017. However, the
lowest point of the time series occurred in 20M%e fishery abundance index was level frafi6 to

2017 and isatthe time series low (the 28Hata are not available yet). Spawning biomass is projected to
increaseaapidly from 201 to 22, andthen stabilizelt was noted that thAFSC longlinesurvey RPN
increase is considerably higher than the RPWuamatbrstanding why they are trending differently now
was highlighted (the assessment model only uses the RPN values).


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/sablefish.pdf

Tier determination/Plan Tea discussion and resulting ABCs and OFLs

Sablefish are managed under TibroB NPFMC harvest rules. Reference points were calculatied u
recruitments from 1972014 The authors recommended the 2019 ABC be equal to the 2018
recommendationyhich equatesto a 45% reduction from maximum permissible ABC.

While there are clearly positive signs of incoming recruitmesmcerns regarding stock statesnain
The 2018 spawning biomagss estimated to bewer thanthe 2017 estimate Uncertaintyof the
magniude of the2014 year classstimate was high (ti2018 estimatevas 30% lower thathe value
from the 2017 assessmerahdthe retrospectivpatternhas increased in the last two ye@with a
positive patterh The 2014 year clasgas estimated t@omprise 10% of the 2019 spawning biomass,
despite being less than 20% matukiso, uncertainty about the environmental conditiansl howthey
may affect the 2014 year classs highlightedThe author8examiredthe risk matrix approacéind
arrived at aroverall score of 4extreme concednThis supports their recommended added buffer for
ABC lower thanmaxABC The Teams concurreglith this large adjustmermndan additional (relatively
minor) adjustment to account for the effectswile depredatiomo arriveat he aut hor sé6 recom
ABC.

The Teams discussed the constraint of sablefish being placed on PSC status in other groundfish fisheries
early in the year. This results in additional discarding and waste. While the problanknasledged it

was noted that allocation issues and regulatory constegpesars tdimit the flexibility for minimizing

discards

Status determination
Model projections indicate that this stock is not suleigt overfishingnotoverfished, nor approhing
an overfished condition.

Area apportionment
Apportionments have been held constant since the 2013 fishery and the Teams cohpgportidnment
values presented here include whale depredation adjustments:

2018 2019 2020
Region OFL ABC TAC OFL ABC OFL ABC
W -- 1,544 1,544 -- 1,581 - 2,105
C - 5,158 5,158 -- 5,178 - 6,931
*WYAK -- 1,829 1,829 -- 1,828 - 2,433
*SEO - 2974 2,974 -- 2,984 - 3,993
GOA 22,703 11,505 11,505 25,227 11,571 34,782 15,462

* 95:5 split inthe EGOA following the trawl ban in SEO



4. Shallow water flatfish (Northern and southern rock sole and others)

Statusandcatchspecificationgt) of shallow wateflatfish andprojectionsfor 2019and202Q The
shallow watecomplexis comprisedf northernrock sole,southerrrock sole,yellowfin sole,butter
sole,starryflounder,Englishsole,sandsoleandAlaskaplaice.Biomassfor eachyearcorrespondso
the projectiongivenin the SAFE reporissuedn the precedingyear. Catcldataarethrough
November 8" 2018

Year Biomass OFL ABC TAC Catch
2017 299,858 54,583 44514 36,843 2,570
2018 339,152 67,240 54,688 42,732 2,722
2019 343,755 68,309 55,587
2020 69,167 56,308

Changes from the previous assessment

Northern and southern rock sole are Tiasfecies and assessed separately from the other shallow water
flatfish. The shallow water flatfish stock complex has been moved-geardassessment cycle. Last

year, 2017, was the first year of the new schedule and a full assessment was completedr &lpartial
assessment was done. The 2017 assessment of the shatlewflatfish complex excluding northern and
southern rock sole used a random effects model to estimate current biomass. The projection model for
northern and southern rock sole wasue and updated with 2017 catch and catch estimates for 2018 and
2019.

Spawning biomass and stock trends

The complextotal 2019biomassestimatewvas 343,755, which isaslight (1.4%6) increasdrom the2018
valueof 339,152t This slightincrease is due to updated biomass for northern and southern rock sole
from the projection model. Overall, biomass for shallow water flatfish is stable.

Tier determination/PlarTeam discussion and resulting ABCs and OFLs

Northernandsoutherrrock solearein Tier 3awhile the otherspeciesn the complexarein Tier 5. The
GOA PlanTeamagreeswith authofs recommendedBC for the shallowwaterflatfish complexwhich
wasequivalentto maximumpermissibleABC. For the shallowwaterflatfish complex,ABC andOFL for
southermand northernrock sole are combinedwith the ABC and OFL valuesfor the restof the shallow
waterflatfish complex.

Status determination

Informationis insufficientto determinestock statusrelative to overfishedcriteria for the complexasa
whole. For the rock sole speciesthe assessmennodelindicatesthey are not overfishednor are they
approaching@noverfisheccondition.Catchlevelsfor thiscomplexremainbelowthe TAC andbelowlevels
where overfishingvouldbea concern.

Area apportionment

The recommendedapportionmentpercentagedasedon the randomeffects model applied to survey
biomass estimates for ABC are:

Year Western Central WYAK SEO Total
2019 25,620 25,731 2,279 1,957 55,587
2020 25,952 26,065 2,308 1,98 56,308



https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAshallowflat.pdf

5. Deepwater flatfish complex (Dover sole and others)

Status and catch specifications (t) of deepwidtfish (Dover sole and others) and projections for
2019 and 2020. Biomass for each year is for Dover sole only and corresponds to the model est
associated with the ABC for that year. Catch data in this table are current through Nov&rabags

Year Biomass OFL ABC TAC Catch
2017 143,333 11,182 9,292 9,292 259
2018 144,654 11,294 9,385 9,385 195
2019 145,926 11434 9,501
2020 11581 9,624

Changes from the previous assessment

This year gartial assessment was conducidte deepwater flatfish complex is comprised of Dover
sole, Greenland turbot, and deepsea sole. This congptexa fouyear cycle and a full assessment is
duein 2019.For Dover sole, a single species projection model mia using parameter values from the
accepted 2015 assessment model and using updated 2017 and estimated 2018 catch.

Tier determinabn/Plan Team discussion and resulting ABCs and OFLs

For ABC/OFLcalculationsa Tier3aapproactwas used foDover soleand a Tier 6 approach was used
for Greenland turbot and deepsea sOIELs and ABG for the individual species in tideepwater
flatfish complex are determined and then summed for calculating cotepteiXOFLs and ABCs.

The Team s upp o rmnendatibnreto cantinuétioisrappsoach e ¢ o

Status determination

Gulf of Alaska Dover sole is not being subjectedverfishing ands neither overfished nor approaching

an overfished condition. Information is insufficient to determine stock status relativerftshed criteria

for Greenland turbot and deepsea sole. Since Dover sole comprises approximately 98% of the deepwater
flatfish complexthey are considered the main component for determining the status of this stock complex.
Catch levels for this complex remain well below the TAC and below levels where overfishing would be a
concern.

Area apportionment

The random effects model is used to determine area apportionment for Doasreolammended by the
Team in 2016. The Gealand turbot and deepsea sole portion of the apportionment is based on the
relative proportion of survey biomass of these species found in each area, averaged over the years 2005
2015. The ABC by area for the deepwater flatfish complex is then the s sfeciespecific portions

of the ABC. The area apportionment for 2019 and 2020 are as follows:

Year Western Central WYAK SEO Total
2019 416 3,443 3,280 2,362 9,501
2020 420 3,488 3,323 2,393 9,624



https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAdeepflat.pdf

6. Rex sole

Status and catch specifications (t) of rex sole and projections for 2019 and 2020. Biomass for e
corresponds to the projection given in the SAFE repetted in the preceding year. Catch data are
current througiNovember 8, 2018

Year Biomas: OFL ABC TAC Catclh
2017 75,35¢ 10,86( 8,311 8,311 1,483
2018 97,98: 18,70¢ 15,37 15,37: 1,634
2019 98,81¢ 17,88¢ 14,69:
2020 17,94 14,72t

Changes from the previous assessment

This year gartial assessment was conductduls stockis on a fouyear cycle and a full assessment is
duein 2019.The projection model was run using updatatthes

Spawning biomass and stock trends

The model esates of female spawning biomass and total biomass (3+) featitern area is stable and
the western area appears to be increasing slightly

Tier determination/PlarTeam discussion and resulting ABCs and OFLs
The recommended modeloduces reliable estimateskofy, andFzsy, which places rex sole in Tier 3a

Status determination

The Gulf of Alaska rex sole is not being subjected to overfishing and is neither overfished nor
approaching an overfished condition. Catches are well bER®Bs and below levels where overfishing
would be a concern.

Area apportionment

Areaapportionments of rex sole ABC6és for 2019 and 2
to GOA bottom trawl survey biomass in each area.

Year Western Central WYAK SEO Total
2019 2,951 8,357 1,657 1,727 14,692
2020 2,956 8,371 1,664 1,734 14725

7. Arrowtooth flounder

Status and catch specifications (t) of arrowtothrider angrojections for 2019 and 202Biomass
for each year corresponds to the projection givendrStAFE report issued in the preceding year. Ci
data current through Novembgf, 2018

Year Age 1+Biomass OFL ABC TAC Catch

2017 2,103,090 219,327 186,093 103,300 26,86

2018 2,079,029 180,697 150,945 76,300 17,498
2019 1,391,460 174,598 145,841

2020 168,634 140,865

Changedrom the previous assessment

Arrowtooth flounder is assessed on a biennial basis, with assessments done in odd years. The last full
assessment was done in 2017. I n partial assessmen
assessment model and updated catch information edetaisnake projections. Final catch for 2018 was


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOArex.pdf
https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAatf.pdf

estimated by adding the average catch between October 9 and December 31 fr@01Z0tb3Xhe 2018
catch through October 8, 2018. The average catch overZIBi(using the estimated 2018 catch level
for 2018) was used as the 2019 catch level.

Spawning biomass and stock trends

Arrowtooth flounder biomass estimatesing the 201 modelparameterdiaveincreasedlightly relative
to the projection model estimates in Z0The projeadspawning biomass for 20 was &9,399t,

which is4% higher than the projected 29biomass from the 2Flassessmé. Theprojected estimate of
total biomass for 2®.of 1,391,460 tvasless than 1% higher than the estimate from 2017 projection
model.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The 20D ABC of 145,841 t is less than 1% higtthan the estimate from the 2017 projection model.
Arrowtooth flounder isassessenh Tier 3a The Team continued with this recommendatiorhésis a
partial assessment

Status determination

This stock is not being subjected to overfishing and is neither overfished nor approaching an overfished
condition.

Area apportionment

The area apportionment from the random effects model was used tdepapyiortionments for the 201
and 2@0ABCs:

Year | Western Central WYAK SEO Total
2019 35,994 70,995 15,911 22,941 145,841
2020 34,765 68,55 15,368 22157 140,865

8. Flathead sole

Status and catch specifications (t) of flathead sole and projections for 2019 and 2020. Biomass
each year corresponds to the projection given in the SAp&t issued in the preceding year. Catc
data are current through Novembé&p 3018.

Year Biomass OFL ABC TAC Catch
2017 269,638 43128 35,243 27,856 2,051
2018 281,635 43,011 35,266 26,388 2,045
2019 283,285 44,865 36,782
2020 46,666 38,273

Changes from the previous assessment

The fathead solstock isassessed onfaur-yearschedule. This yeavas an offyear thus gartial
assessment wagsesentedThe projection model was run usingdated catches

Spawning biomass arstiock trends

The 201%pawning biomass estimateas aboveBaoy, and projected tincreasehrough 2020Biomass
(age3+) for 2019was estimated to b283,285 t and projected to slightly decrease in 2020.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAflathead.pdf

Tier determination/Plan Team discussion aesulting ABCs and OFLs

Flathead solare determinedto be in Tier3a. 29t he Team concurred with the
recommendation to usegmaximum permissible ABC of 36,78%om the updated projection. The
ForL is set af3s0(0.36) which correspals to an OFL of 44,865

Status determination

This stockis not being subjected to overfishing and is neither overfished nor approaching an overfished
condition

Area apportionment

Area appdionments of flathead sole ABCs for 2019 and 28&9kasedon the random effects model
applied to G@ bottom trawl survey biomass in each area.

Year Western Central WYAK SEQO Total
2019 13,23¢ 21,10¢ 2,01¢ 42: 36,781
2020 13,77: 21,96¢ 2,097 44C 38,271

9. Pacific ocean perch

Statusandcatchspecificationgt) of Pacificocearnperchandprojectionsfor 2019 and2020. Biomass

for eachyearcorrespondso the projectiongivenin the SAFEreportissuedn the precedingyear. The
OFL andABC for 2019 and2020 arethoserecommendetly the PlanTeam.Total biomass estimates
are age2+ from the agestructured model; catatataarecurrentthrough November8™, 2018.

Year Biomass OFL ABC TAC Catch
2017 445,672 27,86 23,918 23,918 23881
2018 511,924 34,762 29,236 29,236 24,221
2019 496,922 33,951 28,555
2020 32,876 27,652

Changes from the previous assessment

This was a partial assessment (biennial to coincide with the NMFS bottom traw! stihegatches
were updated for the projection model.

Spawning biomass and stock trends
Spawning biomaswas projectedto decrease slightly (~2%utthe stock remains well aboBag.

Tier determination/Plarfeam discussion and resulting ABCs and OFLs
The GOA Pacific oceanperchstockwas estimated to bén Tier 3a.

Statusdetermination

The stockis not beingsubjectedo overfishingandis neitheroverfishednor approachingan overfished
condition.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOApop.pdf

Area apportionment

The apportionment percentages are the same as in théuBGssessment he following table shows
the recommended apportionment for 2@hd 2@0 from therandomeffects model.

Area apportionment Western Central  Eastern Total
2019 Area ABC (1) 3,227 19,646 5,682 28,555
2020 Area ABC (1) 3,125 19,024 5,503 27,652

Amendment 4prohibited trawling in the Eastern area east of 140° W longitude. The ratio of biomass
still obtainable in the W. Yakutat area (between 147° W and 140° W) is the same as last year at 0.58. This
results in the following apportionment of the Eastern Gukare

Area apportionmen W.Yakutat E.Yakutat/Southeas Total
2019 Area ABC (t) 3,296 2,386 5,682
2020 Area ABC (1) 3,192 2,311 5,503

In 2012, the Plan Team and SSC recommended combined OFLs for the Western, Central, and West
Yakutat areas (W/C/WYhecause the original rationale of an overfished stock no longer applied.
However, because of concerns over stock structure, the OFL for SEO remained separate to ensure this
unharvested OFL was not utilized in another area. The Council adopted these nedatiims. This

results in the following apportionment for the W/C/WYK area:

Western/Central. E.Yakutat/
W.Yakutat Southeas! Total

2019 Area OFL (t) 31113 2,838 33,951

2020 Area OFL (1) 30,128 2,748 32,876

Area apportionmen

10. Northern rockfish

Biomass for each year corresponds to the projection given in the SAFE report issued in thegpre
year. The OFL and ABC for 2019 and 2G#@ those recommdad by the Plan Tear@atch data are
current througiNovember 8, 2018 Note that for management purposes, the nortrakfish from
the EGOA ABC is combined with other rockfisiihe ABC for 2019 and 202&sted below deductd t

Year Age 2+biomass OFL ABC TAC Catch
2017 75,028 4,522 3,786 3,786 1,835
2018 74,748 4,380 3,685 3,685 2,344
2019 87,409 5,402 4,528
2020 5,093 4,269

Changes from the previoassessment

Full assessments for GOA northeatkfishoccur in even years, with partial assessments in odd years.

The input data was updated to include the 2017 GOA trawl survey biomass estimate, the 2015 and 2017
GOA survey age compositions, updated catches, fishery age compositions from 2014 and 2016, and
fishery size compositions from 2015 and 2017. The Vector Autoregressive-Seatoral (VAST)

model was used produce estimates of survey biomass, and accounts for spatial correlation in catch per
unit effort among survey tows. Because the VAST model esllower variances of the survey biomass
estimates, the weight given to the survey biomass component of the likelihood function was lowered in
order to maintain consistent likelihood contributions from all data components.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAnork.pdf

Spawning biomass and stock tisn

The 20D spawning biomass estimat@(365t) is aboveBaos,(30,480t) and projected to decrease to
34,046t in 2020 Total biomass (2+) for 201i8 87,409t andis projected to decrease&d,326in 202Q

Tier determination/Plan Teanfiscussion and resulting ABCs and OFLs

Northern rockfish are estimatedtobe inTierB&ae Pl an Team agreed with the
recommendation tase the maximum permissible 204BC and OFL values 0f,529t and5,402t,
respectively.

Status determination

This stockis not being subjected to overfishing and is neither overfished nor approaching an overfished
condition

Area apportionment

Area apportionmentsefor t hern rockf i sh akeb@edontheorandotn@fle®s and 207
model applied to GOA bottom trawl survey biomass for the Western, Central, anchEagdfef Alaska

resulting in thefollowing percentage aa apportionments: Western 26.28%, Central 73.70% and Eastern

0.02%. Note that tB small northern rockfish ABC apportionments from the Eastern Gulf are combined

with other rockfish for management purposésrthern rockfish area apportionments for ABi@ 2019

2020

Year Western Central Eastern Total
2019 1,19( 3,33¢ 1 4,529
2020 1,12z 3,147 1 4,270

11. Shortraker rockfish [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was conducted for shortraker rockfish this year,
however, a full stock assessment willdmnducted in 204 Until then, the values generated from the

previous stock assessment (below) will be rotiedr for 20D specifications. Additional information

listed below summarizes the Z0adssessment.

Biomass for each year corresponds to the projection given in the SAFE report issued in the pre
year. The OFL and ABC for 20%and 2@0 are those recomemded by the Plan Teaf@atch data are
current as of Novemb&", 2018.

Year Biomass OFL ABC TAC Catch
2017 57,175 1,715 1,286 1,286 552
2018 38,361 1,151 863 863 755
2019 38,361 1,151 863

2020 1,151 863



https://www.afsc.noaa.gov/REFM/Docs/2017/GOAshortraker.pdf

Year Western Central Eastern Total
2019 and 2@0 44 (5.1% 305(35.3% 514 (59.6% 863(100.0%

12. Dusky rockfish

Status and catch specifications (t) of duskgkfish and projections for 2018 and 20B8omass for
each year corresponds to the projection given in the SApdtrissued in the precedjtyear. The
OFL and ABC for 2018 and 20X8e those recommended by the Plan Team. Catahadatcurrent
through November'§ 2018

Year Age 4+ biomass OFL ABC TAC Catch
2017 57,307 5,233 4,278 4,278 2,587
2018 56,103 4,841 3,957 3,957 2,899
2019 55,247 4,521 3,700
2020 54,551 4,484 3,670

Changesn assessment methods and data

The schedule fodusky rockfishchanged in 2017 froma full assessment iodd years t@ full assessment

in even yearsand partiahssessments in odd yeaiihe model andnethod were unchanged frorhe

accepted 2015 assessmdiite input data were updated to include survey age compositions for 2015 and
2017, final catch for the past three years, preliminary catch for 2018, fishery age compositions from 2014
and 2016, and fishery size compositions for 2015 and 2017. Nbaded iawl survey biomass estimates

for 2017 were updated and included.

Spawning biomass and stock status trends

Estimates of spawning biomass for 2@hd 2@0 from the current year (2@) projection model are
20,342t and 20106t, respectively. Both estimat@re abos theBaoy estimate of 18,535 t.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The dusky rockfishstock isin Tier 3a. The Teamconcurred witlthe author8recommendediodeland
values as shown above.

Status determination
The stock is not being subjectto overfishing, is not currently overfished, nor is it approaching a
overfishedcondition.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAdusky.pdf

Area apportionment

Apportionments are based on the random effects model applied to the trawl survey biomass estimates.
The followingtable shows the recommend&BC apportionment for 2.and 2020

Area Apportionment  Western Central Eastern Total
2019 Area ABC (t) 781 2,764 155 3,700
2020 Area ABC (t) 774 2,742 154 3,670

Amendment 41 prohibited trawling in the Eastern area edst@5fW longitude. The ratio of biomass
still obtainable in the W. Yakutat area (between 147° W and 140° WjSsThis results in the following
apportionment to the W. Yakutat area:

W. Yakutat E. Yakutat/Southeas

2019 Area ABC (1) 95 60
2020 AreaABC (1) 94 60

13. Rougheye and blackspotted rockfish

Status and catch specifications (t) of roughaye blackspotted rockfish and projections for2aad
2020. Biomass for each year corresponds to the projections given in the SAFE report issued in
preceding year. The OFL and ABC for 20dnd 2@0 are those recommended by the Plan Team.
Total biomas estimates are ae from the agestructured model;atch data are current as of
Novenber8™", 2018.

Year Biomass OFL ABC TAC Catch
2017 41,650 1,594 1,327 1,327 538
2018 45,624 1,735 1,444 1,444 716
2019 45,363 1,715 1,428
2020 1,699 1414

Changes fronthe previous assessment

Rockfish are assessed on a biennial stock assessment schedule to coincide with the availability of new
survey data.For Gulf of Alaskarougheye and blackspotteackfish in alternate (even) yeaespartial
assessmetig provided to recommend harvest levels for the next two yellsw data added to the
projection model included updated catch through Oct 6, 2018.

Spawning biomass and stock status trends
Female spwning biomassl@4,995t) is aboveBaoy (8,998t) and projected to remain stable.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The rougheye/blackspotted complgualifies as a Tier 3a stodkor 200 and 2020thePlanTeam

accepedt he aut hor soé6 r e pamsskleABCs dand teaOFLampravided in the table
above.

Status determination

This stockis not being subjected to overfishing and is neither overfished nor approaching an overfished
condition


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOArougheye.pdf

Area apportionrant

Apportionmerdg have been based a:6:9 weighted average of the proportion of biomass in each area
from the three most recent bottom trawl survéiys.2017(which was the last full assessmerie Plan
Team and SSC requested that the random sffeotiel be applied to the bottom trawl survey data

future assessments the interim, @portiormens of the 20D and 2@0 ABCs provided belowarebased

on three surveyeighted averagased in 2017, until the next full assessment where multiple survey
apportionment options will be evaluated.

WGOA CGOA EGOA Total
2019 ABC (1) 174 550 704 1,428
2020 ABC (t) 172 545 697 1,414

14. Demersal shelf rockfish

Status and catch specifications (t) of GOA demersal shelf rockfish and projections for 2019 and
Biomass for each year corresponds to the projegiian in the SAFE report issued in the preceding
year. The OFL and ABC for 2019 and 2020 are those recommended by the Plan Team. Catch d
2018 are current through Novembéy 8018.

Year Biomass OFL ABC TAC Catch
2017 10,347 357 227 227 130
2018 11,508 394 250 250 133
2019 12,029 411 261
2020 411 261

1For 20172020, the notyelloweye DSR ABCs and OFLs are calculated using Tier 6 methodologyy@®lionveye
Tier 6 ABCs and OFLs are added to the Tier 4 yelloweye ABCs and OFLs for total DSR values.

Changes from the previous assessment

Catch information anthe average weight of yelloweye rockfish caught in the commercial fishery were
updated for 2018. ROV surveys were completed for NSEO, CSEO, and SSEO, however video analysis is
in progress and density estimates were not updated for this assessment.

Spawningoiomass and stock trends

The yelloweye rockfish biomass estimate increased from 11,508 t to 12,029 t from 2018 to 2019. The
increase in abundancedsven by increases in mean fish weight in CSEO and EYKT subdistricts

Tier determination/Plan Team discussion and resulting ABESOFLs

Under Tier 4 for yelloweyeockfishthe overfishing level (OFL) was set usiRg.~=0.032; which equates
to 411t for 2019. As in the pasFagcis set based 0f=M=0.02 rather than the maximum permissible
This results in an ABC for 201@nd 20D) of 261 t up slightly from that recommended for 301

Status determination

The DSR stock complex in tl&EOdistrict of the Gulf of Alaska is not being subjected to overfishing.
Information is insufficient to determine stock status relative to ovedishiteria as estimates of
spawning biomass are unavailable.

Area apportionment

The ABC and OFL for DSR are for the SB@strict. DSR management is deferred to the State of Alaska
and any further apportionment within the SB@trict is at the discretioaf the State.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAdsr.pdf

15. Thornyheads

Statusandcatchspecificationgt) of thornyheadsn recentyears.Biomassfor eachyearcorresponds
to the projectiongiven in the SAFE reportissuedin the precedingyear. Catchdatafor 2018 are
current throughNovember8™", 2018.

Year Biomass OFL ABC TAC Catch
2017 87,155 2,615 1,961 1,961 1,02
2018 90,570 2,717 2,038 2,038 1,150
2019 89,609 2,688 2,016
2020 2,688 2,016

Changes from previous assessment

In 2017, the Council reviewed the frequenay groundfish stock assessmeatsl recommended that the
thornyheadcomplex remain on a biennial assessment schedule with full assessments in even years and no
stock assessments in odd years. New information in this full assessment intjudésh estimates

(though 10 October 2018)) length compositions from the 2018017, and 2018 longline and trawl

fisheries;3) length compositions from the 2017 GOA bottom trawl surdgypdated Relative

Population Numbers (RPNSs), Relative Population Weights (RPW), and size compositions from the 2016,
2017, and 2018 AFSC annuahgline surveysand 5) pdated RPWSs from the 192918 GOA longline

survey for use in the random effects model.

The methodology used to estimate exploitable biomass to calculate ABC and OFL values for the 2019
fishery has changed. In the recommended Ma8el, the regional AFSC longline survey RPW index is
added to the random effects model so that the model utilizes the both the bottom trawl survey biomass
index (19842017) and the AFSC longline survey RPW index (12028).

Spawning biomass and stoc&rids

Estimates of spawning biomass are unavailable for thornyheads. The most recent 2017 trawl survey
estimatevas 10% lower than the 2015 estimate, whereas the 2017 longline survey RPN was 38% higher
than the 2016 estimate, and then decreased by 1804 &1 The thornyhead complex is a Tier 5 stock,

and biomass is estimated by applying the random effects method to the trawl and longline survey biomass
time series by region and depth in order to compensate fanmidata (i.e., thornyheads are found down

to 1000m, but deep survey strata are not sampled in in each trawl survey). The biomass estimates from the
random effects model show a slightly increasing trend from about2@llDand a projected stable trend

after 2017.

Tier determination/PlaiTeam disassion and resulting ABCs and OFLs

The Pl an Team concurred with the authorés recomme
Gulf-wide catch of thornyheads in 2017 was 52% of the ABC.

Status determination

The thornyheadomplex is not being subjected to overfishing. Information is insufficient to determine
stock status relative to overfished criteria as estimates of spawning biomass are unavailable.

Area apportionment

Apportionment is based on random effeztimation of biomass by region, fit to 198@17 trawl survey
biomassestimates and the 192918 longline survey RPW indeSubarea ABCs fo2019and 2020
ABCsare:

2019 and 20200 Western Central Eastern Total
ABC 326 911 779 2,016



https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAthorny.pdf

16. Other rockfish [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was condumtteelfockfish this year,
however, a full stock assessment will be conducté&®id. Until then, the values generated from the
previous stock assessment (below) will be rolled ove2®d® specifications. Additional information
listed below summarizes tla®17 assessment.

Status and catch specifications (t) of other rockfish. The OFL and ABC fOra2@12@0 are those
recommended by the Plan Team. Catch data are current through No@n#18. Note thatl t of
northern rockfish has been added for manag

Year Survey biomass OFL ABC TAC Catch
2017 104,826 7,424 5,773 2,308 1,078
2018 96,107 7,356 5594 2,305 1,207
2019 96,107 7,356 5,594
2020 7,356 5,594

The apportionments recommended for 2019 and 2020 are:

Other Rockfish WIC GOA WYAK EYAK/SE Total
ABC (1) 1,737 368 3,489* 5,594
OFL (1) 7,356

*Note for management purposes this inclutlé®f northern rockfish



https://www.afsc.noaa.gov/REFM/Docs/2017/GOAorock.pdf

17. Atka mackerel [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was conduktieal iaeickerethis year,
however, a full stock assessment will be conducté&®id. Until then, the values generated from the
previous stoclassessment (below) will be rolled over &ix19specifications. Additional information
listed below summarizes the Z0dssessment

Status and catch specifications (t) of Atka mackerel in recent years. Atka mackerel are manag
Tier 6 becauseeliable estimates of biomass are not available. The OFL and ABD18rand 202@re
those recommended by the Plan Team. Catch dataiaemtthrough Novembé&", 2018

Year Biomass OFL ABC TAC Catch
2017 - 6,200 4,700 2,000 1,074
2018 - 6,200 4,700 2,000 1,431
2019 - 6,200 4,700

2020 - 6,200 4,700



https://www.afsc.noaa.gov/REFM/Docs/2017/GOAatka.pdf

18. Skates [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was conducted for skates this year, however, a
full stock assessment will be conducted in 2019. Until theryahees generated from the previous stock
assessment (below) will be rolled over &ixl9specifications. Additional information listed below

summarizes the 2@lassessment.

Status and catch specifications (t) of skates in recent years. Biomass for eadirgsponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2019 a
2020 are those recommended by the Plan Team. Catch data are current through Ndyezah8r 8
Species Year Biomass OFL ABC TAC Catch
2017 50,857 5,086 3,814 3,814 1,656
Big Skate 2018 50,857 5,086 3,814 3,814 1,262
2019 37,975 3,797 2,848
2020 3,797 2,848
2017 42,737 4,274 3,206 3,206 1,206
Longnose 2018 42,737 4,274 3,206 3,206 843
Skate 2019 47,632 4,763 3,572
2020 4,763 3,572
2017 25,580 2,558 1,919 1,919 1,573
Other 2018 25,580 2,558 1,919 1,919 681
Skates 2019 18,454 1,845 1,384
2020 1,845 1,384



https://www.afsc.noaa.gov/REFM/Docs/2017/GOAskate.pdf

Area apportionment

The author continued the use of the random effects (RE) model that was introduced in the 2016 skate
assessment for use in estimating survey biomass. In regpdAkss Team and SSC requests, a separate

RE model was run for each managed group, and for each regulatory area. The Team concurred with the
use of the random effects model for estimating proportions by area. Big and longnose skates-have area
specific ABCsand gulfwide OFLs; other skates have a gwifle ABC and OFL.

ABC
Years Species Western Central Eastern Total
Big skate 504 1,774 570 2,848
2019 and 2@0 Longnose skate 149 2,804 619 3,572
other skates 1,384

19. Sculpins [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was conducted for sculpins this year, however, a
full stock assessment will be conducted i220Until then, the values generated from the previous stock
assessment (below) will be rolled over for 90dpecifications. Additional information listed below
summarizes the 2@lassessment.

Status and catch specifications (t) of GOA sculpins and piajscfor 20D and 2@0. Biomass for
each year corresponds to the projection given in the SAFE report issued in the preceding year.
OFL and ABC for 209 and 2@0 are those recommended by the Plan Team. Catch data ®ag01
current through Novembé", 2018.

Year Biomass OFL ABC TAC Catch
2017 33,550 7,448 5,569 5,569 1,316
2018 34,943 6,958 5,301 5,301 550
2019 33,134 6,958 5,301

2020 6,958 5,301



https://www.afsc.noaa.gov/REFM/Docs/2017/GOAsculpin.pdf

20. Sharks

Status and catch specifications (t) of the GOA shark complex and projections for 2019 and 202
Biomass for each year corresponds to the projection given BARE report issued in the preceding
year. The OFL and ABC for 2018 and 2019 are those recommended by the Plan Team. Catch
2018 are current through Novembéy 8018.

Year Biomass OFL ABC TAC Catch
2017 56,181 6,020 4,514 4,514 1,635
2018 56,181 6,020 4514 4514 2,886
2019 54,301 10,913 8,184
2020 10,913 8,184

Changes from the previous assessment

The GOA shark complex (spiny dogdfish, Pacific sleeper shark, salmon shark, and other/unidentified sharks)
is assessed on l@ennial stock assessment schedule. The 2017 assessment was delayed until 2018 to
coincide with the Bering Sea Aleutian Islands (BSAI) shark stock complex assessment; the next full
assessment is scheduled for 2020. New information for this assessmedesnajpdated 2017 and
estimated 2018 GOA shark catch, as wethagollowing updatedsurvey indices:

A NMFS bottom trawl (through 2017);

A NMFS longline (through 2018);

A International Pacific Halibut Commission (IPHC) longline (through 2017); and

A Alaska Depament of Fish and Game (ADF&G) trawl and longline (through 2018).

There were no changes to assessment methodology for the Tier 6 shark(Beediessleeper shark,
salmon shark, and other/unidentified sharks). The random effects approach was usedt® the
biomass of spiny dogfish for the ABC/OFL calculations. The author recommaearsgétly dogfishmodel
(15.3A)whichincorporates the following changes from fireviouslyaccepteanodel (L5.1):

9 The minimum biomass is adjusted by catchabdgity0.21 (Model 15.1 assumgs= 1); and
1 Fmax=0.04 is used (Model 15.1 used Tigffx=M = 0.097).

Spawning biomass arstiocktrends

Reliable total biomass estimates for the shark compees unavailablehencespawning biomasand
stock trencestimates are unavailable

Tier determination/Plan Team discussion and resulting ABC and OFL recommendations

For ABC/OFL estimates, spiny dogfislave been elevated to Tienhile the other componentsmain
in Tier 6 s. The Tearmupportth e aut hor s 6 thaespioydogksh atealTter Savith the new
approach.


https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAshark.pdf

Status determination

Sharks are caught incidentally in other target fisheries. Catches of sharks from 1992 through 2017 have
been well below the ABC first established for #iark complex in 201 Therewere insufficient data to
determine if the shark complex is in an overfished condition, but the complex is not currently being
subjected to overfishing.

Area apportionment
GOA sharks are managed Gulide.

21. Squid (moved to Ecosystem Component)

As noted aboveghe squid complex was added to both FMPs as an Ecosystem Component in 2018
Information on the squid complex can be found inrdport on Forage Fish

22. Octopus [from the 2017 Assessment]

In accordance with the approved schedule, no assessment was conducted for octopus this year, however, a
full stock assessment will be conducte@@19 Until then, the values generated from the previous stock
assessment (below) will be rolled over 2019 specifications. Additional information listed below
summarizes the 2@lassessment.

Status and catch specifications (t) of GOA octopus. Biomassafdr year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC 9arizD1
2020 are those recommended by the Plan Tean8 2atches current through Novemi88r 2018.

Year Biomass OFL ABC TAC Catch
2017 12,20 6,504 4,878 4,878 231
2018 1,300 975 975 139
2019 1,300 975

2020 1,300 975



https://www.afsc.noaa.gov/refm/stocks/plan_team/2018/GOAforage.pdf

Tabl

es

Tablel. Gulf of Alaska groundfish 20192020 OFLs and ABCs, 2018 TACs, and 2018 catch

(reported through Novembet',82018).
2018 2019 2020

Species Area OFL ABC TAC Catch OFL ABC OFL ABC

State GHL n/a 4,037 0 0 n/a 3,396 n/a 2,722

W(61) n/a 30,188 30,188 30,676 n/a 24,875 n/a 19,939

C(62) nfa 79,495 79,495 79,974 n/a 71,459 n/a 57,279

Pollock C(63) n/a 40,939 40,939 39,511 n/a 30,372 n/a 24,345

WYAK n/a 6,833 6,833 4,125 n/a 5,748 n/a 4,607

Subtotal | 187,059 161,492 157,455 154,286| 194,230 135,850| 148,968 108,892

EYAK/SEO | 11,697 8,773 8,773 0] 11,697 8,773 11,697 8,773

Total 198,756 170,265 166,228 154,286| 205,927 144,623 160,665 117,665

W n/a 8,082 5,657 4,374 n/a 7,633 n/a 9,695

pacific Cod C n/a 8,118 6,089 5,120 n/a 7,667 n/a 9,738

E n/a 1,800 1,350 101 n/a 1,700 n/a 2,159

Total 23,565 18,000 13,096 9,595 23,669 17,000 26,078 21,592

W n/a 1,544 1,544 1,351 n/a 1,581 n/a 2,105

C n/a 5,158 5,158 5,617 n/a 5,178 n/a 6,931

Sablefish WYAK n/a 1,829 1,829 1,804 n/a 1,828 n/a 2,433

SEO n/a 2,974 2,974 2,944 n/a 2,984 n/a 3,993

Total 22,703 11505 11,505 11,716| 25,227 11,571| 34,782 15,462

w n/a 25,206 13,250 56 n/a 25,620 n/a 25,952

Svf\‘lz't'g‘r"’ c nla 25315 25315 2,664 nfa 25,731 nfa 26,065

Flatfish WYAK n/a 2,242 2,242 1 n/a 2,279 n/a 2,308

EYAK/SEO n/a 1,925 1,925 1 n/a 1,957 n/a 1,983

Total 67,240 54,688 42,732 2,722 68,309 55,587| 69,167 56,308

w n/a 413 413 3 n/a 416 n/a 420

C n/a 3,400 3,400 181 n/a 3,443 n/a 3,488

D%Zﬁ’ﬁ‘gﬁ‘er WYAK nfa 3,239 3,239 6 nfa 3,280 nfa 3,323

EYAK/SEO n/a 2,332 2,332 5 n/a 2,362 n/a 2,393

Total 11,294 9,385 9,385 195| 11,434 9,501| 11,581 9,624

W n/a 3,086 3,086 83 n/a 2,951 n/a 2,956

C n/a 8,739 8,739 1,553 n/a 8,357 n/a 8,371

Rex Sole WYAK n/a 1,737 1,737 2 n/a 1,657 n/a 1,664

EYAK/SEO n/a 1,811 1,811 0 n/a 1,727 n/a 1,734

Total 18,706 15,373 15,373 1,638| 17,889 14,692| 17,942 14,725

w n/a 37,253 14,500 1,043 n/a 35,994 n/a 34,765

C na 73,480 48,000 16,391 n/a 70,995 n/a 68,575

A}[&“ﬁggﬁh WYAK nla 16,468 6,900 39 na 15,911 nla 15,368

EYAK/SEO nfa 23,744 6,900 25 nfa 22,941 nfa 22,157

Total 180,697 150,945 76,300 17,498| 174,598 145,841| 168,634 140,865

w n/a 12,690 8,650 151 nfa 13,234 n/a 13,771

C n/a 20,238 15,400 1,894 n/a 21,109 n/a 21,965

Flathead sole| WYAK n/a 1,932 1,932 0 n/a 2,016 n/a 2,097

EYAK/SEO n/a 406 406 0 n/a 423 n/a 440

Total 43,011 35,266 26,388 2,045 44,865 36,782| 46,666 38,273




Table 1 (continued)Gulf of Alaska groundfish 20192020 OFLs and ABCs, 2018 TACs, and 2018
catch (reported through Novembét, 2018).
2018 2019 2020

Species Area OFL ABC TAC Catch OFL ABC OFL ABC

W n/a 3,312 3,312 3,225 n/a 3,227 n/a 3,125

C n/a 20,112 20,112 17,644 n/a 19,646 n/a 19,024

Pacific WYAK n/a 3,371 3,371 3,352 n/a 3,296 n/a 3,192

Ocean Perch| W/C/WYAK 31,860 26,795 26,795 24,221| 31,113 26,169| 30,128 25,341

SEO 2,902 2,441 2,441 0 2,838 2,386 2,748 2,311

Total 34,762 29,236 29,236 24,221| 33,951 28,555 32,876 27,652

W n/a 420 420 297 n/a 1,190 n/a 1,122

Northern C n/a 3,261 3,261 2,047 n/a 3,338 n/a 3,147

Rockfish E n/a 4 0 0 n/a 1 n/a 1

Total 4,380 3,685 3,681 2,344 5,402 4,529 5,093 4,270

w n/a 44 44 38 n/a 44 n/a 44

Shortraker C n/a 305 305 315 n/a 305 n/a 305

rockfish E n/a 514 514 402 n/a 514 n/a 514

Total 1,151 863 863 755 1,151 863 1,151 863

w n/a 146 146 50 n/a 781 n/a 774

C n/a 3,502 3,502 2,831 n/a 2,764 n/a 2,742

R'ggff'i‘gh WYAK nla 232 232 11 n/a 95 n/a 94

EYAK/SEO n/a 77 77 7 n/a 60 n/a 60

Total 4,841 3,957 3,957 2,899 4,521 3,700 4,484 3,670

Rougheye w n/a 176 176 79 n/a 174 n/a 172

and C n/a 556 556 434 n/a 550 n/a 545

Blacspotted E n/a 712 712 203 n/a 704 n/a 697

rockfish Total 1,735 1,444 1,444 716| 1,715 1428 1699 1414

DSR GOA-wide 394 250 250 133 411 261 411 261

w n/a 344 344 160 n/a 326 n/a 326

Thornyhead Cc n/a 921 921 665 n/a 911 n/a 911

rockfish E n/a 773 773 325 n/a 779 n/a 779

Total 2,717 2,038 2,038 1,150 2,688 2,016 2,688 2,016

wC n/a 1,737 1,737 1,030 n/a 1,737 n/a 1,737

Other WYAK n/a 368 368 126 n/a 368 n/a 368

rockfish EYAK/SEO n/a 3,489 200 51 n/a 3,489 n/a 3,489

Total 7,356 5,594 2,305 1,207 7,356 5,594 7,356 5,594

Atka GOA-wide 6,200 4,700 3,000 1,431 6,200 4,700 6,200 4,700
mackerel

w n/a 504 504 312 n/a 504 n/a 504

Big Skate C n/a 1,774 1,774 880 n/a 1,774 n/a 1,774

E n/a 570 570 70 n/a 570 n/a 570

Total 3,797 2,848 2,848 1,262 3,797 2,848 3,797 2,848

w n/a 149 149 58 n/a 149 n/a 149

Longnose C n/a 2,804 2,804 553 n/a 2,804 n/a 2,804

Skate E n/a 619 619 232 n/a 619 n/a 619

Total 4,763 3,572 3,572 843 4,763 3,572 4,763 3,572

Other Skated GOA-wide 1,845 1,384 1,384 681 1,845 1,384 1,845 1,384

Sculpins GOA-wide 6,958 5,301 5,301 550 6,958 5,301 6,958 5,301

Sharks GOA-wide 6,020 4514 4514 2,886 10,913 8,184| 10,913 8,184

Squids GOA-wide 1,516 1,137 1,137 41 na na na na

Octopuses | GOA-wide 1,300 975 975 139 1,300 975 1,300 975

Total 655,707 536,921 427,512 240,955| 664,889 509,507| 627,49 487,218




Table2. Gulf of Alaska 2019 and 2020 stock abundance (biomass, t), overfishing levels (OFL, t),
acceptable biological catch (ABC, t), fishing mortality rate corresponding to &B£)(
and fishing mortality rate corresponding to OFo#) for the Western, Central, Eastern,

We s t Yakutat , and East Yakutat/ Sout heast Ou t
corresponds to projected 2019 abundance for the age+ range reported in the summary.
Stock Tier Area| Biomass 2019 2020
or Assemblage OFL FOFL ABC FABC OFL FOFL ABC FABC
W(61) 24,875 19,939
C(62) 71,459 57,279
3a C(63 0.32 | 30,372 0.22 0.32 24,345 0.22
Pollock’ WYAK 5,748 4,607
Subtota| 1,126,750 194,23( 132,454 148,964 106,170
5 |EYAK/SEO| 38,98 11,697 8,773 11,697 8,773
Total 141,227 114,063
W 7,633 9,695
o c 7,667 9,738
Pacific Cod 3b 5 0.36 170 025 0.36 5159 0.29
Total| 266,066 23,669 17,000 26,078 21,592
W 1,581 2,105
c 5,178 6,931
Sablefish 3b WYAK 0.096 1,828 0.081 0.117 2,433  0.099
EYAK/SEO| 2,984 3,993
Total| 264,000 25,227 11,571 34,782 15,462
W 25,620 25,952
Shallow water |  3a, € 0.462, —2213% 4355 0.462, |—25.069 0382,
Flatfish 5 WYAK 0326 2219 o7 0.326 2,308 0.27F
EYAK/SEO : 1,957 : 1,98
Total| 343,755 68,309 55,587 69,167 56,308
W 416 420
Deepwater 3a ¢ 3,443 3,488
Flatfish . WYAK 012 3280 0.1 0.12 3323 0.1
EYAK/SEO 2,362 2,393
Total| 145926 11,434 9,501 11581 9,624
W 2,951 2,956
C 8,357, 8371
Rex sole 3a WY AK %%g; 1,657 %223; 00'2391) 1,664 %22::’;
EYAK/SEO : 1727 : 1,734 :
Total| 98,8184 17,889 14,692 17,942 14,725
W 35,994 34,765
Arro witoofh C 70,995 68,575
Flounder 3a WYAK 0.238 | 15,911 0.196 0.238 15368  0.196
EYAK/SEO 22,941 22,157
Total| 1391,460 174,59 145,841 168,634 140,86
W 13,234 13,771
C 21,109 21965
Flathead sole | 3a WYAK 0.36 2,016 0.28 0.36 2,007 0.28
EYAK/SEO 423 440
Total|l 283,285 44,865 36,782 46,666 38,273
* The Prince William Sound GHL (2.5% of ABC; 3@t in 2019, 2722 t in 2020) is deducted from t#dBC prior to
apportiooment

2ForL and Fagc values for shallow water flatfish are for Tier 3 northern and southern rock sole.
b Rex sole is assessed separately for two different areas (W€stetral and Eastern).



Table 2. Cont i nQuleoflAdaska 2019 and 2020 ABCs, biomass, and overfishing levels (t) for
the Western, Central, Eastern, West Yakutat, and East Yakutat/Southeast Outside
regulatory areas.

Stock Tier Area| Biomas 2019 2020
or Assemblage OFL | For ABC Fasc OFL| For ABC Fasc
w 3,227 3,125
Pacific Ocean ¢ 19,646 19,024
Perch 3a WYAK 0.113 3,296 0.094 0.113 3,192 0.094
EYAK/SEO 2,386 2,311
Total 496,927 33,951 28,555 32,876 27,652
w 1,190 1,122
Northern 32 C 0.073 3,338 0.061 0.073 3,147, 0.061
Rockfish E 1 1
Total 87,409 5,402 4,529 5,093 4,270
W 44 44
N C 0.03 305/ 0.0225 0.03 305 0.0225
Shortraker 5 E 514 514
Total 38,361 1,151 863 1,151 863
W 781 774
C 2,764 2,742
Dusky Rockfish | 3a WYAK 0.118 95| 0.095 0.118 94| 0.095
EYAK/SEO 60 60
Total 55,247 4,521 3,700 4,484 3,670
W 174 172
Rougheye / C 0.048 550 0.040 0.048 545/ 0.040
Blackspotted 3a
Rockfish E 704 697
Total 45,363] 1,715 1,428 1,699 1,414
DSR 4,6 Total 12,029 411] 0.03Z2 261 0.0Z 411] 0.032 261 0.0Z
W 326 326
Thornyhead 5 C 0.03 911 0.0225 0.03 911| 0.0225
rockfish E 779 779
Total 89,609 2,688 2,016 2,688 2,016
W 1,737 1,737
. | 4,5, C 0.079 368 0.06% 0.079 368 0.06%
Other rockfish* | E 0.073 3,489 0.059 0.073 3,489 0.059
Total 96,107 7,356 5,594 7,356 5,594
Atka mackerel 6 - 6,200 - 4,700 -- 6,200 - 4,700 -
W 504 504
. . C 0.1 1,774 0.075 0.1 1,774 0.075
Big Skates 5 E 570 570
Total 37,975 3,797 2,848 3,797 2,848
W 149 149
Longnose* 5 C 0.1 2,804 0.075 0.1 2,804 0.075
Skates E 619 619
Total 47,632 4,763 3,572 4,763 3,572
Other Skateg | 5 18,454 1,845 0.1 1,384 0.075 1,845 0.1 1,384 0.075
Sculpins* 5 33,134 6,958 0.21 7,757, 0.16 6,958 0.21 5,301 0.16
Sharks 6 54,309 10,913 0.04 8,184 0.03 10,913 0.04 8,184 0.03
Octopus 6* 1,300 -- 975 -- 1,300 - 975 --
Total Total 664,889 509,507 627,019 487,218

* Assessments for shortraker rockfish, other rockfish, skates, sculpins, and octaplusdrdone in future years

aForL equal to 0.079 for Tier 4 sharpchin and 0.73 for 17 Tier 5 other rockfish species.

b Fasc equal to 0.065 for Tier 4 sharpchin rockfish and 0.055 for 17 Tier 5 other rockfish species.

¢Values listed are for Tier 4 yelloweye rockfish.

dValues listed are for spiny dogfishile spiny dogfish are a Tier 6 species, a Tier 5 approach is usgdaf&he
not a Tier 5 because the trawl survey biomass is not considered reliable for the species.



Table 3. Maximum permissible fishing mortality rates and ABCs as defined in Amendment 56 to the GOA
and BSAI Groundf i sh F MRand2028ecanmented fiskirg emortaliiye a moé s
rates and ABCs, for those species whose recommendations were below the maximum

permissible
2019
Species Tier Max Fasc  MaxABC Faec ABC
Pollock (W/C/WYK) 38 0.27 158,51¢ 0.2 135,850
Pacific cod 3b 0.2¢ 19,65¢ 0.2 17,00(
Sablefish 3b 0.081 21,704 0.04< 11,571
Demersal shelf rockfish 4, ¢€ 0.02¢ 333 0.0z 261
2020
Species Tier Max Fasc  MaxABC Fasc ABC
Pollock (W/C/WYK) 3s 0.27 123,87( 0.23 108,89z
Sablefish 3s 0.09¢ 29,98: 0.051 15,46:

Demersal shelfockfish 4,6 0.02¢ 333 0.0z 261




Table4.

Groundfishlandings(metrictons)in the Gulf of Alaska,19562018.

Year Pollock Pacificcod sablefisk Flatfish Arrowtooth Flounder Sloperockfisi?
1956 1,391 )
1957 2.759 a Catch d_e_ﬂned as follows: (1961

78, Pacific ocean percl @lutu3
1958 797 only;(2)19791987, the 5 species of
1959 1,101 the Pacific ocean perch complex;
1960 2,142 198890, the 18 species of the slope
1961 897 rock assemblage; 19491995, the 20 16,000
1962 731 species of the slope rockfish 65,000
1963 2,809 assemblage. 136,300
1964 1,126 196 2,457 1,028 | catch from SoutheaQutside 243,385
1965 2,749 599 3,458 4,727 District. 348,594
1966 8,932 1,376 5,178 4,937 ) ) 200,749
1967 6,276 2,225 6,143 4552 C© TRWO’”Yhea.dS were '”C'”deg inthe 150,010

other species category, and are
1968 6,164 1,046 15,049 3,393 foreignpcatches onl%l. ¥ 100,17(¢
1969 17,553 1,335 19,376 2,630 72,439
1970 9,343 1,805 25,145 3,772 d Other species category stabilized in 44918
1971 9,458 523 25,630 2,370 1981 to include sharks, skates, 77,777
1972 34,081 3,513 37,502 8,954 z‘;:gﬁ?fn fﬁ;afgmy giﬂﬂéggdaﬁghe 74,718
1973 36,836 5,963 28,693 20,013 ’ 52,973
1974 61,880 5,182 28,335 0766  Jopus Atka mackereland sduid 2 98
1975 59,512 6,745 26,095 5,532 Mackerel is reported separately for 44,131
1976 86,527 6,764 27,733 6,089 19901992; thereafter Atka mackerel 46,968
1977 112,089 2,267 17,140 16,722 was assigned a separate target 23,453
1978 90,822 12,190 8,866 15,198 Species. 8,176
1979 98,508 14,904 10,350 13,928  Atka mackerel was added to the 9,921
1980 110,100 35,345 8,543 15,846 Other Species category in1988 and 12,471
1981 139,168 36,131 9,917 14,864 separated otih 1994 12,184
1982 168,693 29,465 8,556 9,278 ) ) ) 7,991
1983 215,567 36,540 9,002 12662 " PSR incuces dlﬂiitydﬁf:gk yelowtal. 7,405
132‘51 ggz'ggg ii'igg 1(2)*‘2138 g'g%g rockfish; black and blue excluded in ‘ll'égg

) ) ) ) 1998, dark in 2008, widow and )

1986 93,567 25,012 21,614 2,551 yellowtail in 2012 (note only dusky 2,981
1987 69,536 32,939 26,325 9,925 remains in PSR since 2012) 4,981
1988 65,625 33,802 29,903 10,275 g Does not include atea discards 13,779
1989 78,220 43,293 29,842 11,111 ' 19,002
1990 90,490 72,517 25,701 15,411 h Catd data reported through 21,114
1991 107,500 76,997 19,580 20,068 November 4th,2017. 13,994
1992 93,904 80,100 20,451 28,009 . . 16,910
1993 108,591 55,994 22,671 37,853 | neludes all species except 14,240
1994 110,891 47,985 21,338 29,958 11,266
1995 73,248 69,053 18,631 32,273 15,023
1996 50,206 67,966 15,826 19,838 22,183 14,288
1997 89,892 68,474 14,129 17,179 16,319 15,304
1998 123,751 62,101 12,758 11,263 12,974 14,402
1999 95,637 68,613 13,918 8,821 16,209 18,057
2000 71,876 54,492 13,779 13,052 24,252 15,683
2001 70,485 41,614 12,127 11,817 19,964 16,479
2002 49,300 52,270 12,246 12,520 21,230 17,128
2003 49,300 52,500 14,345 10,750 23,320 18,678
2004 62,826 43,104 15,630 7,634 15,304 18,194
2005 80,086 35,205 13,997 9,890 19,770 17,306
2006 70,522 37,792 13,367 14,474 27,653 20,492
2007 51,842 39,473 12,265 15,077 25,364 18,718
2008 51,721 43,481 12,326 16,393 29,293 18,459
2009 42,389 39,397 10,910 17,360 24,937 18,621
2010 75,167 58,003 10,086 13,556 24,334 21,368
2011 79,789 62,475 11148 10,043 30,890 19612
2012 101,356 56,520 11,914 8,909 20,714 22,334
2013 93,733 51,792 11,945 12,283 21,620 19,367
2014 140,260 62,223 10,422 11,236 36,290 23,360
2015 163,065 55,260 10,313 7,572 19,054 24,915
2016 173,226 42,517 9,354 8,214 19,830 29,265
2017 184,167 35,204 10,500 6,363 26,863 26,268
2018 154,286 9,595 11,716 6,600 17,498 27,320




Table4.( ¢ o nQrodirdifishlandings(t) in the Gulf of Alaska,195@018 See legend on previous page
for conditions that apply.

Year PelagicShelfrockfish Demersakhelfrockfisi? Thornyheads  Atkamackerel  Skates Otherspecie$ Total
1956 1,391
1957 2,759
1958 797
1959 1,101
1960 2,142
1961 16,897
1962 65,731
1963 139,109
1964 248,197
1965 360,131
1966 221,174
1967 139,20¢
1968 125,827
1969 113,333
1970 84,983
1971 115,758
1972 158,768
1973 144,478
1974 153,143
1975 142,015
1976 174,081
1977 0 19,455 4,642 195,768
1978 0 19,588 5,990 160,830
1979 0 10,949 4,115 162,675
1980 1,351 13,166 5,604 202,426
1981 1,340 18,727 7,145 239,476
1982 120 788 6,760 2,350 234,001
1983 176 730 12,260 2,646 296,984
1984 563 207 1,153 1,844 356,659
1985 489 81 1,848 2,343 320,656
1986 491 862 4 401 147,483
1987 778 1,965 1 253 146,703
1988 1,086 508 2,786 - 647 158,411
1989 1,739 431 3,055 - 1,560 188,253
1990 1,647 360 1,646 1,416 6,289 236,591
1991 2,342 323 2,018 3,258 1,577 247,657
1992 3,440 511 2,020 13,834 2,515 261,694
1993 3,193 558 1,369 5,146 6,867 256,482
1994 2,990 540 1,320 3,538 2,752 232,574
1995 2,891 2199 1,113 701 3,433 216,585
1996 2,302 401 1,100 1,580 4,302 199,997
1997 2,629 406 1,240 331 5,409 231,317
1998 3,111 552 1,136 317 3,748 246,113
1999 4,826 297 1,282 262 3,858 231,780
2000 3,730 406 1,307 170 5,649 204,396
2001 3,008 301 1,339 76 4,801 182,011
2002 3,318 292 1,125 85 4,040 173,554
2003 2,975 229 1,159 578 6,339 180,173
2004 2,674 260 818 819 2,912 1,559 171,734
2005 2,235 187 719 799 2,710 2,294 185,211
2006 2,446 166 779 876 3,501 3,526 195,594
2007 3,318 250 701 1,453 3,498 2,928 174,887
2008 3,634 149 741 2,109 3,606 2,776 184,149
2009 3,057 138 666 2,222 7,020 2,870 169,604
2010 3,111 128 565 2,417 5,056 2,042 215,839
2011 2,531 82 612 1,615 4,437 2,362 225,596
2012 4,012 178 746 1,187 4,107 1,940 233,927
2013 3,978 218 1,153 1,277 6,160 6,766 230,297
2014 3,061 105 1,130 1,042 5,199 2,646 296,974
2015 2,781 108 1,034 1,228 4,968 3,808 294,106
2016 3,327 117 1118 1,092 5,163 3,970 297,193
2017 2,622 130 1,021 1,074 4,435 4,930 303,577
2018 2,899 133 1,150 1431 2,786 5,541 240,955
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