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ABSTRACT

The eastern Bering S€BBS) bottom trawl survey has been conducaediuallyby the National

Marine Fisheries Servicgnce 1975with the entire station grid standardized in 198% purpose

of this survey is to collect data on the distribution and abundance af grabndfish, and other

benthic resources. These data are used to estimate population abundance and biomass for the
management of commeadly important species. In 202375 toth stations were sampled on the

eastern Bering Sea shelf between 30 MayZaAdgust

The 2023 total combined biomassmélecrabs of harvestable sigkegal forParalithodesspp.,
industrypreferred size fo€Chionoecetespp.)for all easterrBering Sea stocks was 35,435 t, only

2% higher than the recotdw estimate from 202#bundance estimates for induspyeferred O

102 mmcarapace widthmale and mature female snow crélhionoecetes opiljowere 19% and

29% lower, respectively, #8h 2022 estimatesand the lowest estimates in both time sefé®re

was moderate recruitment into the smadleow cralsize classes; estimated abundance of small
males € 95 mm carapace width) increased by 43%, while the abundance of immature females
declined by 1%Abundance estimates for Tanner cr@blfairdi) east of 166W declined across

all size/sex categoridsom 2022 estimatesvhile abundance estimates for Tanoeb west of

166> W increased across all categories. Western Tanners had the largest cohort of small juvenile
crab (~=30645 mm carapace width) ever observed in the time series. Abundance estimates for
Bristol Bay and Pribilof Island red king craBPdralithodes camtschaticugncreased from 2022
estimatedor mature females, but declined for mature malesingle station was responsible for
37% of the total catch of mature female Bristol Bay red king abMatthew Island blue king

crab P. platypuy abundance estimates decreased from 2@8&matesacross all sizasex

categories. Pribilof Islands blue king crab abundance remained low.



Biomass estimatefsom the 2023survey, reported in metric tons (t) and pound$ @ith 95%
confidence intervals (x 1.96 SE) for legal and prefesiegd males of each commercial cebck
in the EBS Size classes for carapace length (CL) and carapace width (CW) are given in inches
andmillimeters.The legal size classes definedAlgska Department of Fish and Gam®F&G)

are in inches and include spinagile thosdisted in millimeters exclude spines.

2023legalor preferreesizemale biomass

(x95% CI)

Stock Size t Ib
Bristol Bay District red king crab O 135 mm 14,127 31,144,417
Legal Size O 6.5 in. (5125 (11,298,544)
Pribilof District red king crab O 135 mm « 2,742 6,045,479
Legal Size (O 6.5 in. (1,661) (3,662,178)
Pribilof District blue king crab o 135 mm | 0 0
Legal Size (O 6.5 in. (0 0)
St. Matthew Is. Section blue king O 120 mm ¢ 1,162 2,562,489
Legal Size (O 5.5 in. (1,009) (2,224,368)
Tanner crab, east of 166° W O 120 mm ( 4,702 10,366,937
Legal Size (O 4.8 in. (1617 (3,565,646)
PreferredSize O 125 mm 3,581 7,895,318

(O 4.9 in. (1,315 (2,898,276)
Tanner crab, west of 166° W O 110 mm 6,473 14,270,284
Legal Size (O 4.4 in. (1,569 (3,457,989)
PreferredSize 0125 mm CW 2,381 5,249,401

(O 4.9 in. (775 (1,709,214)
Snow crab O 78 mm C' 20,999 46,294,555
Legal Size (O 3.1 in. (5227 (11,522,603)
PreferredSize 102 mm « 11,441 25,223,206

AO\

0
O 4.0 in. (3365 (7,417,483)




CONTENTS

AB S T R A T e ettt e e oo e et ettt e e e et ettt a e e e e e e et e e e e eennnan i
INTRODUGCTION . ...ttt e e e e mmmr e e e e e e e e ss e e e e e e ammmeeeesna e e e e eennnnns 1
Survey History and PUIMPOSE......coii i eeee et meme e e smmmenees 1
Bering Sea Crab Stock ASSeSSMeENt PraCeSS..........coovivivivieemii e e 2
METHODS . ... et ee e e ekt e e e et e e e e s emeee e et e e na e e e e e e nnn e e e eneeas 3
Suvey Area and SampPliNg GEAL..........coiiiiiiiiieiiieee e e aaa s 3
Biological Data CoOllECHON.............cooeiiiiieiiieeee e e e emernnnnes 6
Catch Sorting and MeasUrEemMENL.............ooiiiiiiiiime e emre e e e eeaaes 6
Shell Conditiorand CIUtCh ASSESSMENL . .........cciiiiiiiiiiieaae e 7
Maturity Estimatesand Legal SiZe.........cociiiiiiiiiiiii e eeeeeeeeeee e 4
DISBASES. ...ttt ettt ettt SR na R R e et e ettt e e e e e amn e n b e e e e e e e e e annnn e e e e enmnas 8
Crab Biomassind AbUNAanCESHMALES........cooiuuiiiiiieiiireei e rmeee e 9
Centers ofAbundanceand MapPPiNg...........ouuuruuuiiiiiiieeereiire e e e e e e e e e e s eeeera e s e e e e e aaaaaeeees 12
SPECIAI PrOJECIS ...ttt et e e e e e e e eeeer e s e e e e e e e e e e e e e e e e e e eaanenraeeaeaaeeeeeennrnae 12
Ly S U I I PP UPPPPPTR 14
Eastern Bering SEAUINVEY OVEIVIEW. ............coevvrriiiiiiimmmreeeeeeeeesatanea e s e s ememssssnannaaeeeeeas 14
Bristol Bay District Red King Crah............cccuuiiiiiiiiieeiiiiiiiiieee e 15
Pribilof District Red King Crab...........ccuuiiiiiiii e 16
Northern District Red King Crab...........o e 17
Pribilof District Blue KiNG Crab............ouuiiiiiiii e 18
St. Matthew Island Section, Northern District Blue King Crab...............ccccvvieeeiiiinnnen. 19
Eastern Bering SEBANNET Crab..........oouuiiiiiiiiiiiiiicee e 20



Eastern Bering SEBNOW Crab..............uuiiiiiiiii i e e e e e s eseess s e e e e e e e e e eeeeeeeenannens 22

Eastern Bering Se@hionoecetespp.Hybrid.........cccoooeiieeiiiiiiiiieeen e 25
Eastern Berig SeaHair Crabl..........ccooiiiiii i ceeeie e eeeeeeee e e s 25
Other King and Tanner Crab.........ccoooii oo eeeeicciss et eree e e e e e e e e e mnne s 26
ACKNOWLEDGMENTS ... e e e e e r e 27
CITATIONS e e e eeeea e e e e e e e et e e e ea s emmma e e e e e en e e e e e e enrnnnans 28
I Y =1 I PP 32
FIGURES ... et eee e e et e e e e e e e ae e s sme e s e e e e ee e e e e e e e eenn s eennnns 65
Red KiNG Crab........coooiiiieeee s smmmre s s e e e e s e e s smmmnnnneeeeeeeaeaa el O

2 TN ST o T O = o T 98

LI L0 =T GO = TP PPPPPPPPPPPN 114
SNOW Cral....ceeeeiiee ettt e e 144
Chionoecetespp. HYDId . ......ue. i eeee e e 164

[ F= T S O = o e S PP PUUPPPPP PPN 172
APPENDIXA: Eastern Bering Sea Standard Survey Station Details....................oeeee.... 178



INTRODUCTION

Survey History and Purpose

Foreign vessels began fishing for red king ¢Rédralithodes camtschaticus Bristol Bay as early

as 1930(AFB & ADF 1954, a move which promptethe development of US surveys and
commerciafisheries in the Bering Séaummarized iZimmermann et al. 2009Early exploratory
bottom trawl surveydy U.S. government agenciéggan in the Bering Sea in 194fijmarily
concentrated in Bristol &/, but with some samples stretching further north to Norton Sound and
Saint Lawrence Islan@immermann et al. 2009t that time red king crab were the most lucrative
resource and were thusthe primary focus of surveys and developldds. fisheries. Surveys
continued over the next two decades, often as cooperative anemgebetween the private fishing
industry and government agencies, with the goal of identifying distributional patterns and the best
harvesting practice&Zimmermann et al. 2009Yhe first gridded survey was conducted1®65
(INPFC, 19%) and by 1957 aquare grid, with stations spaced 2utical miles (nmigpart, was
adopted (USFWS, 1957).

The first largescalesurvey of theeasterrBering SegEBS) shelf was conducteith 1975 using the

same square grid that was developed in 18%original purposavas to assegstential resource
impactsfrom offshore oildevelopmentRereyra et al. 19§8Samplingwas conducted over the shelf
between the 20 meter (m) and 200 m isobaths from the Alaska Peninsula north to approximately 62°N.
Since hen the survehiasbeen conducteénnually with the exception of 2020 due to restrictions
imposed by the COVIEL9 pandemic. In the early yeaspatialextent varieddrastically and in

1982 the survey methods and gear were standardized (Stauffer, R0@4pnal stations, called
fcorner st at aroundsthe PribNoklslaads and SaetdMatthew Island in 1981 and 1983,
respectively, to better sample blue king crab populatidhs. last remaining stations were added to

the northwest corner of tHeBS aurvey grid in 1988¢reating the final standardized gffEg. 1)

The annual collection of data on the distribution and abundance of crab and groundfish resources
provides fishey-independenpopulationestimatesand biological dataritical tothe management

of commercially important species in the EBRmmercially importantrab species that have



beenhistorically assessed during the suniaegludered king crab(P. camtschatias), blue king

crab P. platypu$, southern Tanner cral€Clionoecetedairdi), snow crab €. opilio), and hair

crab Erimacrus isenbeckRii Although he common name f&. bairdichanged from Tanner crab

to southern Tanner crab in 20Q9cLaughlin et al.2005 , Tanfier crab will be usedin this
documentGi ven the change in survey grid area in t
stock determines the number of years over which estimates of biomass and abundance can be
directly compared. In tsidocument we use 1988 as the start of the time series for Tanner crab,
snow crab, and hair crab. The king crédicksare more restricted to specific regions, thus we use
1979as the start dafier Bristol Bay red king crabatg 1981 for the Pribiloking crabs,1983 for

Saint Matthewdlandblueking crab,and1988for Northern District red king crab.

Since 1988376 standard statiorsse included in the EBS trawl survesgvering approximately
140,350 square nRiwith station depths ranging from 20 to 200 m (Hiy.Station Z04 (AZ-
0504)is excludedfrom crab population estimatigibecause the station has a limited area of crab
habitat within aange of depths accessible to survey trawl geae.survey begins the northeast
section of Bristol Bayetweenate May ancearly Juneandeightstations areypically sampled
everydayacrosswo vesselgFig. 1). The standard survey is completedate Julyto early August

at thenorthwestern edge of the surveyid. Since 1999,n yearswhen theBristol Bayred king
crabreproductive cyclés delayed due to colder water temperati€99, 2000, 2002012, 2017,
and2021) asubsedf Bristol Baystations areesampled207i 30 stationsgafter the conclusion of
the standard surveyp improvethe accuracy ofemalesize composition andbundancestimates
(see Methods)In addition to the EBS survey grid, the northern Bering Sea (NBS) has been
surveyed in 2010, 2012018 (with reduced effort019 2021, and2022 The NBS survey grid
was again samplad 2023 but the results are not included in this draft; the finalized version of

thisdocumenwill include results for the NBS survey.
Bering Sea Crab Stock Assessment Process
Crab speciesncluded in the Ederal BeringSea and Aleutian Islandsing and TanneCrab

Fisheries Management PIdRMP) are managed by the Alaska Department of Fish and Game
(ADF&G), with federal oversight by NMFENPFMC 2011). The annual stock assessment and



fishery evaluation (SAFE) reporeviewedby the North Pacific Fishery Management Council
(NPFMC) provides currentdirected fishery catch, bycatch, and survey biomass and size
composition data focommercial cralspeciefArmstrong et al2020) The procedre fa setting
overfishing levelsind allowable biological catah determined by NMFSvhile ADF&G sets the
annual total allowable catdfTAC) or guideline harvest levélGHL) for each crab stocklhe
NPFMCCrab Plan Tearand the Scientific and StatisticCommitteeeview eactassessmerind

recommend biological reference points associated with the statastotralstock

Thisreport summarizes the 2088rvey results for commercially important crab resources in the
EBS. Readers should notieat aresswept estimates in this document are indices of abundauce
biomassandare not expected to matthe final modeled population estimatesportedin the
SAFE documentsfor individual stocks as the stock assessmanbdels include additional
population dynamics informatioand account foffishery selectivity and survey catchability.
Further abtails of the survey desigmistory,and fishing gear specifications addition to the
number and weights of the groundfish species sampled at eadarstatation duringhe 2023
survey will be reported in a separd¥OAA TechnicalMemorandum

METHODS

Survey Area and SamplingGear

The 202EBS survey wasonducted ooardtwo chartered fishing vesselhe FVAlaska Knight
andFV NorthwestExplorer, from 28 May to 3 AugusiThevesselsampled in close proximity to
each other for much of the survéyeginningin easterrBristol Bay andmoving westwardand
northward(Fig. 1).

The survey stations are dividado strata witheitherstandardr high-densitystatiors. Standare
density strata have stations centered ix 20 nmi (37.04x 37.04 km) cellsHigh-density strata
located around the Pribilof Islands and St. Matthew Islamdude additional stations at the

corners of the 28 20 nmicells. To calculate the total area for each stock stifataarea for each



20 x 20 nmi cell is assumed to be 401 Achieto the effects of apherical projection of thigat

grid surface in an area as large as the EBS.

The historical distribution ofpgecies, in combination witADF&G management unit$={tch et al.

2012 define crab stock boundaries in this document for blue king crab, red king crab, and Tanner
crab(Fig. 2). Snow crab and hair crab are considered single stocks across the entire tBBS. In
EBS red king cralstocksare split intahe Bristol BayDistrict andPribilof IslandsDistrict, while

blue king crab are split intthe Pribilof IslandsDistrict and St. Matthew Islan8ection of the
Northern DistrictNorthern District red king crab are not an FMP crab species and there is no stock
assessment or fishery for these crab, but they are included within this report. The EBS Tanner crab
populationis considereda singlestock butit is split into two fishery management units defined

by the ADRG Board of Fisheries, using 166° W longitudse the boundarpetween the two.

Norton Sound red king crab afeetonly FMP crab stocthat are currently assessed using NBS
survey dataStockspecific stations used in thiseport are the same stations usedriab stock
assessmentsvith the exception of Tanner crab and Norton Sound red king ©ralp.one stock
assessment is conducted for Tanner crab, combining the eastern and western portions of the stock
into a single asessment. In addition, a different selection of stations is used in the Norton Sound
red king crab assessment to standarize area covered by NMFS EBS surveys and ADF&G surveys

in the same region.

The ADF&G king crab Registration AeeT in Bristol Bay (soth of 58° 39N and east of 168°

W) covers54,536 nmi and consists of 136 stations. The king crab Registration Area Q in the
Bering Sea is divided into the Northern District (north of 5§MN8%nd the Pribilof District (south

of 58° 39 N and west of &8° W). The area for the St. Matthew Island Section of the Northern
District is divided into two sampling strata: 1) a higgnsity 7,218 nndistratum with 28 stations
(one of which is not trawlabléutis included in the total area surveygaid 2) a standardensity
11,629 nmi stratum with 29 stationgor a total of 56 stations. The area of the Pribilof District is
divided into two sampling strata: 1) a higensity 10,025 nristratum with 41 total stationand

2) a standardlensity 14,86 nm? stratumwith 36 stations for a total of 77 stations within the

stock area. For Pribilof District blue king crab, the eastern stock boundary is 20 miles east of the



Pribilof District and includes nine additional stations, as indicated in the 2@i®Hslands Blue
King Crab Rebuilding PlaNPFMC 2014.

The 2023urvey utilized a83-112 Eastern otter trayvhich employ&an83 ft (25.3 m) headrope
and a 112 ft (34.1 m) footrope (Lawthd Nichol 2013); this is the same gear used in EBS bottom
trawl surveys since 1982The codend mesh size 8.9 cm stretched and the liner is
3.2 cm. The trawhetson each vessel weretatedevery D-30tows (every~5i 7 days)to mitigate
potential img@cts from changes in net configuration due to fishirayvs weregenerally0.5 h in
duration and 1.5 nmi (2.8 km) in lengiind wereconductedat a speed of 3 knots (1.54 m $gc
see Results for details) strict compliance with NMFS bottom trawl protée@stablished by the
NationalOceanic and Atmospheric Administratiddtguffer 200

Net mensuration equipment was used to monitor fishing performance during each tow.
Specifically, abottom contact sens@@nset HOBO Pendant G acceleromete$ attached to the
center of the footrope to measuyottom contact of the netlsecintervals. The net mensuration
system alsancludedan acoustitieightsensor attached to the headroged twoMarportspread
sensors attached to the port and starthalandylines to measure net height and width during
trawling operationsData onbottom contact of the footropsere combined with GPS data
calculate distance fishedhich was then combined with thetrwidth data to calculate areaept
Fishing powe was assumed to be equal between the two vessaiface and bottom water
temperatures along with temperataiepth profiles were collected atséc intervals throughout

the duration of each tow using a S#&ad SBE39 bathythermograpbontinuous data mrder
(SeaBird Electronics Inc., Bellevue, WA) attached to the headrope of the net. The temperature
measurement range of the SB& is-5 to 35 +0.002C with pressure sensors measuring to a
maximum depth of 1,000 £ 1;ihese instrumentre calibratednnuallyby SeaBird Electronics.
Bottom depth wagalculatedby adding the net height from the net mensuratiotegygo the
headrope depth estineat by the SBE39.

The survey time series is valuable for tracking decadale changes in bottom tempera, but
changes in the timing and spatial extent of the survey confound comparison of mean bottom

temperatures across years, especially early in the time series. To construct a comparable time series



of bottom temperatures, weelected a set of statiotisat had temperature datassing from no

more than Yyearsn the 48yeartime series (Figda). We then used multiple imputation to estimate
missing temperatures from this restricted set of stations, and used a generalized additive model to
account for dferences amongaars in the timing of sampling.

Biological Data Collection

Catch Sorting and Measurement

Fadlowing each tow, t crab weraemoved from the catch, sorted by species and sex, and a total
catch weight was obtained for each species. Tanner amd @ab hybrids wer@entified by a
combination of characteristics includinige curve of the epistome margin, eye color, carapace
shae, andhe space between or shape of the rostrum h@fasnen and Hoopes 1971, Urban et

al. 2003. The total catclof crabswas randomly subsampléat biological data collectiom cases

when a large numberapproximately> 300) of agiven species wagaught in a towWhen
conducted, wbsampls varied in size and composition depending on the particular tow. The
subsample may have occurred at the level of the entire catch or at the level of a particular size and
sex category once the catch was sortee tbtal weighs of boththe sampled and nesampled

crab were recorded and an expansion factor was calculated to determine the final number of each

speciesand sexn a particular tow

Individual crab carapaces were measure@.{t#mm) to providea sizefrequency distribution for
each sample. Crab sizesr@aeported as carapace width (CW) for Tanner and snow crab, and
carapace length (CL) fdrair crabandall king crabspeciegDonaldson and Byersdorf@005.

All size measurements excluded spirfes Chionoecetespp.males chela heights weraken to
determinemorphometric maturitysee Maturity Estimates belowlp 2023 chela heights were
measured fo© $nBw and Tanner crab per hamldividual weights werdakenfor intact crab

(i.e., whole, live crab without regenerating or missing limtbsadd to the existing siageight
datafor estimating biomasgnd to monitotinterannualvariability in sizeweight relationships

For every halin 2023 individual weightdaa were collected on up to fivieannercraband five

red king cralper each of the following categories: 1) nsaf2) ovigeroudemales and 3) non

ovigerous femalesand from representative size ranges throughout the spatial distribution of each



species Because of theiscarcity weight data were collected for all intact blue king crab

encountered

Shell @ndition andClutch Assessment

In the absencef reliableage estimateshell conditionserves as a sermguantitative index of molt

status and time in shell pestolt. For all EBS crab stocks, and particularly those which exibit
terminal molt at maturity (i.eChionoecetespp.),shell condition$ a requisite for setting harvest
guotas.Shell condition was assessed for each crab sampled and assigned to one of six classes
according to specific criteri® = premolt or molting, 1 = soft and pliable, 2 = new hardshell both

firm and clean, 3 = oldshell slightly worn, 4 = oldshell worn, Serywldshell(Donaldson and
Byersdorfer, 2005)

Clutch assessment is used to estimate spawning stock biomass and overall reproductjve health
and to monitor demographic changes in the mating populaibfemale crab abdomens were
evaluated to determenreproductive condition based on ttwor of the eggs (0 = no eggs, 2 =
purple, 3 = brown, 4 = orange, 5 = purpl®wn, 6 = pink)the condition of theggs (0 = no eggs,

1 = uneyed, 2 = eyed, 3 = dead, 4 = empty egg casehatching eggsandthe size ofthe egg

clutch (0 = immature, 1 = mature female no eggs, 2 =traceto 1/8,3=1/4,4=1/2,5=3/4,6 =
full).

For mature femalessgg condition codewere used toidentify a givenf e ma s$tage is the
reproductivecycle Completion of thereproductivecycle was indicated buneyed embryos.
Conversely, theresenceof eyed embryoshatching eggsempty egg cass, or absence of eggs
(hereafter A b pim mMogpmokbgicallymature femalemdicatedan incomplete cycle

Maturity EstimatesindLeqgal Size

Maturity for female crab was determined based on morphological characteristics, including the
presence of a clutch or shape amk of the aboiminal flap(Donaldson and Byersdorfer, 2005).

Matureand legamale sizeclassesre establishesize cutoffswhich arebased on values from the

literatureand State of Alaskeegulations (Table 1he ADF&G definitions for legal size classes



(CW ininches) include spindDF&G 2017), while CW measurements reported in this document

exclude spineslable 1).

For Chionoecetespp, male maturity size cutasthave traditionally beebased on the longerm

average size at 50% maturity (95 mm for snow crab; 113 mm and 103 mm for Tanner crab east

and west of 166 °W, respectivelyjowever, size at maturity can vary dramaticaligongyears

(Figs. 65, 66, and 85and thesstaticsize cutoffanay result imisleadingabundance and biomass

estimates for both theature and immature populatiofi@ables 15, 18, 21, 24, 27, 30) the2023

version of this tech memaonalebiomass and abundance estimatesstill presented using these

size cutoffs, but we refer toitmmant asedsandl!| or

crab to emphasize that maturity cannot be simplisyicfined formaleChionoecetespp.

Maturity in maleChionoecetespp. can benore accuratelgetermined byhe allometric change
in chela heightwhere morphometricallynature cralhave a larger chela heigtdlative totheir
carapace widtiComeau an@€onan 1992Stevens et al. 1993, Tamone et al. 208distribution-
based method to estima@dionoecetespp. maturity statuwas employedising chela height and
carapace width measuremefas new hardshell male@ichar et al. 2022 The minimum size
cutoff for mature crab was specified as 60 mm and 50 mm for Tanner andiprespectively.
These size cutddfwereset based on the average sizenaturefemale crab with the expectation
that to mate successfully, males should be larger than ferf@tkegens et al. 1993Maturity
estimates using this method are oafyplicable tonew hardshell malessince old shell males
molted to maturityacrossa range of previous yeawsll references to mature matghionoecetes
in this document will use these chela height derived maturity ciandsire applied tanew
hardshell males onlyChela data are available starting in 1989 for snow crab and 1990 for Tanner

crab, with three to four years in each time series when chielawdae not collected.

Diseases

EBScrab are vulnerable to infection by a variety of pathogend,disease prevalence nsgrve as

an indicator of stock oecosystem health. Bitter craliseasds caused by a parasitic dinoflagellate,
Hematodiniumsp., ad is found in Tanner and snow crab throughout Alaska waters (Meyers et al.

1996). The mortality rate of parasitized crab is believed to be high, and symptoms include lethargy,



chalky-pink carapace pigmentation, and white opaquadigmph (Meyers and Burtn2009. Meat

from parasitized crabs harmless to humans, big bitter tasting, makingt unmarketable. The
prevalence of bitter crathseasdluctuates both temporally and spatially@hionoecetespp. in the

EBS (Meyers et al. 1996) and may ldluenced by changes in environmental conditions (Morado et

al. 2010). All measured crab were scanned for visual evidence of bittedisealseln addtion, crab
werescanned fothe followingpathologies: 1) black mat syndrome, 2) shell disease, &)agyphalan
barnacles, 4) cottage cheese disease, 5) pepper spot syndrome, 6) leatherback, 7) snailfish eggs, and 8)

black eyesyndrome

Crab Biomassand AbundanceEstimates

Crab densies(number nnif) wereestimated at each station fblegalndlegal malesaswell

as mature and immature males and females of each stitlckhe exception of hair crab (density
estimates only for sulegal and legal maleand all females)Theareasweptby the trawl (nn)

was calculated as the product of thstahce traveled while the net had bottom corgactthe

mean net width over the duration of the tow. Prior to 2009, data reported in this annual document
were calculatedsng a fixed width of 15.2 m (0.008 nmi) in the ar®aept calculation to maintain
consistency with historical crgtmopulation estimatesSince 2009all populationabundance and
biomass estimates for the entire time sdr@ge beewalculated using the variable net width based

on net mensuration datzbtained during the toWTable 2). The effective width of the trawl
typically ranges from 146 to 183 m when towing at a speed

3 knots (Weinberg 2003and changes with the depth of the tow due to changes in scope of the
trawl wire (Rose and Walters 1990For 2023and all historicaldata reported in this current
document, crab densities were calculated using the mean net width recorded for the duration of
each towanda mean net widtnverse scope regression relationship was calculated when net
width values were not recorded durim¢gow Rose and Walters 199@¢rom 1975 to 1981, the net

width estimates used for the ar®aept calculations were derived from a single width estimate
calculated each year for a particular type of trawl used during the annual survey. From 1982 to
1987, he net width used in the arewept calculations was estimated using the inverse relationship
between net scope and net width developeRdge and Walters (1990 rom 1988 to 2023he

net width was estimated using the net mensuration system descriey ahich measures the



height and width of the net throughout the duratiotheftow Distanceraveled by the trawl was

determined from ship GPS positions recorded at the beginning amd each tow.

All reported historical andurrentyearbiomass stimates are calculated for male and female crab
in each 1 mm sizbin for each speciesising the weighsize relationships developed by the AFSC

Kodiak Laboratory (Tabl8). The sizeweightrelationships are described by the expression:

W =alPb,

where W is therabweight in grams, L is either CL or CW inilimeters log(a) is the intercept
in log scale andb is the slope. Parametaasindb are estimated from a linear regression fitted to

log-transformed sizaveight datacollected between 2000 and 2009

The estimatedweightsfor each 1 mm sizéin were summedfor each station by thsize/sex
categories (e.g., legal male, mature femalée crab biomaswithin a givendistrict or section
stratum was estimated by averapgrabdensitiegkg/nm#) acrossall stationswithin that stratum

while accounting for subsamplingnd multiplying by the total area of the stratsjpecific to that

stock. Total biomass was calculategl summing across stratsing a stratified design based on
management units (standatdnsity, highdensity, ADF&Gdefined districts or section stratum).
Variance for each stratum was calculated under the assumption that each station was an
independent sample, and variaméehe total biomass estimate for each size class was calculated
by summing the variance of each stratum. The 95% confidence intervals were calculated using the
standard error of the total population multiplied by Xi36, assuming a normal error distriburjo

All biomass estimates ar@b% confidence intervals reported in this document are reported in
metric tons (t) except in the Abstract where botétric tons(t) and poundglb) are reported.

Metric tons can be converted poundsby multiplying by 2,2046 for comparison with ADF&G
reported values ofAC andGHL. Abundance byi mm bin for the crab stocks wetalculated

using the same procedures as used for biomass calcs/ai@eptthat numbers of crab were

summed by size bin while accounting for subpang.
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The population biomasand abundancestimates reported in this document have substantial
uncertainty due tohe sizeof the area being sampled and Hugregative naturef the sampled

stocks These estimates are least precise for small cratbochmor catchability (Somerton et al.
2013)and for females of some stocks due to crab behavior. For example, female blue king crab
prefer rocky habitat, which is difficult to sample with bottdrawls (Vining et al. 200
Catchability is assumed to beareor equal to onéor the indices developed in this document
however, catchability is likely much lower, especially for the smaller size clafbesstock
assessment models that incorporate these survey data consider catchability when estimating

abundane and biomass

In years with colder than average bottom water temperatures (1999, 200Q0A@IB017, 2027,

a small number of standard Bristol Bay stations sampled at the beginning of the awgvey
resampled iate July/Augusbecause the Bristold red king crab moiinate cycle is delayed in
colder years and is not complete at the start of the survey. The primary goal of resampling is to
improve the accuracy of size composition data for-padt Bristol Bay red king crallemales
Secondary goalsre to 1) improveabundance estimates of mature females by includingrpolst
females potentially unavailable to survey gearly in the summeland 2) mprovethe accuracy

of estimates formature female reproductive stat(esg., fullness of newly exided clutch).
Resampling effortereconsideredvhen10% or more of mature females have not yet completed
the moltmate cycle, as determined bgg codes. Maturiemales with eyed embryosnety egg
caseshatching eggs, ano eggsndicate an incomplete alt-mate cycle, while uneyed embryos
indicate a complete cycl®esample stations aselected based on the density of female red king
crabwith incomplete molmate cycles sampled during the original survey, with consideration of
the total mature femalestribution. When resampling isonductedtotal population estimates for
maleBristol Bay red king crabs apalculated using onlgtandard tows from the original sampling

in June. Femal®ristol Bay redking crab biomass and abundance estimatesacoelated by
replacing data collected at thresampled stations in Junéth data collectedluring the resample

event in August, while retaining all data from r@sampled stations.
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Centers ofAbundanceand Mapping

The centers of abundanfoe maleand female cralwere determined by averaging the latitude and
longitude of each positive tow for a particular species. Latitude and longitude were weighted by
the CPUE for each size and sex clésgears when Bristol Bay stations were resampled, thay

data from the original tows were includddterpolations for maps of crab density were created
using inverse distance weighting, expanding on R paclkdggmapsandcoldpool(Rohan 2022,
Rohan and Barnett 2022)

Special Projects

In addition to the standard surveiere werd 5 special projects to collestockspecificbiological
data (Table 4):

1) Tag maturdemaleBristol Bay, Northern Districtand Pribilofred king crabwith pop-up
satellite tags to elucidateasonal movement trajedes from summer into fall, winter,
and spring.

2) Tag mature male Bristol Bay and Northern District red king crab withupogatellite tags
to elucidate movement trajectories from summer to fall.

3) Test shell condition classification error rate in snow crab

4) Collect hepatopancreas froimmature snow crab that are nearing maturity across six
regionsin the EBS and threeegions in the NBSo assess body condition and lipid
allocation.

5) Monitor the prevalence of bitter craliseaséy collecting blood samplesdm immature
snow crakin the EBS and NB$or diagnostilPCRassays

6) Collect eye stalks, hemolymph, and hepatopancreas samples of sndw dnabacterize
black eye syndrome pathology, the eyestalk microbiome in healthy and diseased
crabs, quantify gestalk gene expression, and measure fattyawitgpositions

7) Collectlive, immmaturesnow cralio experimentally quantifghe impact of temperature on
bitter crabdiseasgrogression and host mortality with a pilot laboratory study.

8) Collect live, immature snow crab for laboratory experiments on the importance of
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temperature and dietary lipids
9) Collect live,Tanner cralior ocean acidificatiofaboratoryexperiments.
10) Collect live, snow crab for ocean acidificatilaboratoryexperiments.
11) Collect live brittle starsQphiura sarsij for ocean acidification laboratory experiments.
12) Collect live snow crab with and without black eye syndromexperiment®nthe effects
of temperature and disease progression.
13) Collect live Norton 8und red king crab for male size at maturity laboratory experiments.
14) Collect frozen specimens for the ADF&G observer program

15) Collectfrozenspecimens for the NMFS observer program

Popupsatellite tags werplaced o0 maturemaleand75mature fenalered king crabTagswill
release frommalecrabs and transmit location information in October 2023, wade orfemales

will release in October 2023, January 2024, and April 202k hundred and fortymmature
snow craband 156 immature Tanner crabwere collected and transported #®WFSCS &odiak
Laboratory for ocean acidificatiagxperimentandapproximately 120 immature snow crabre
brought to the same lab faitter crabdiseaseexperimentsNorton Sound red king crab and
Ophiurasarsii collections were attempted, buhsuccessfulForty-two snowcrab were colleted
live and transported t&ADF&G6 Kodiak Laboratory for e black eye syndrome project.
Approximately 30Guveniles now c¢cr ab were coll ected |itve and
Laboratory for experiments on temperature dietl Preserved samples were colledi@dorojects

on lipid condition metric§hepatopancreashole crabsampledrom 199 snowcrabin the EBS
and 120 in the NB§ black eye syndrom@& 0 snowcrabeyestocksand 55 fatty acid samplgs
and bitter cralliseas€hemolymphsamplesrom 170snowcrabin the EBS and 100 in the NBS
Shell condition classification error rate was measured for snow crab. For mestiritateschela
heights weremeasuredfor 2,506 male Tanner crab anti544 male snow crab Five frozen
specimens were collected for the NMFS observer progransevehspecimens were collected
for the ADF&G observer prograrAll collections were completed within the guidelines stipulated
by t hes Siantific BRgs@arcRermis (NOAA: 20234 & 20235) and Aquatic Resource
Permit (ADRG: CF-22-022), as well agprojectspecific permitsR-23-012 CF23-047, CF23
101, CF23-070, CF23-065, CF23-068).
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RESULTS

Eastern Bering SeaSurvey Overview

The2023EBS bottom trawl survegonsisted of 375tations sampleftom 28 May to 3 Aug The

survey was conducted over a total areapgfroximately 140,350 nfibeginningn the southeast
corner of Bristol Bay, moving east to west, and finishing with the northernstatsbns. The
latitude and longitude of the midpoint of each successful tow along with the duration (h), distance
fished (km), bottom depth (mand bottom teperatures (°C) are listed in the Appendike mean
distance fished across all tows was 1.54 nmi (SD = 0.12 mnti) a range of 0.58 to 2.08 nmi

and the mean tow duration was 30.8 minutes (SD = 2.2 min, range = 11.3 to 39.4 min) for standard
stations. e fishing depth ranged from 19 to 169 m with a mean gear depth of 78.5 m (SD = 33.4
m) for standard stations. Mean net width for standard tows ranged from 12.9 to 20.3 m and the
average mean net width for all 375 standard tows was 17.2 m (SD = 1 m023e&t fishing
performance (distance fished, tow duration, gear depth, net width) was consistent with previous
years with the exception of 1975, when tow duration was 60 minutes and mean distance fished
was 2.26 £ 0.18 nmi.

In 2023, he mean bottom watéemperature was 2.2 °C (SD = 1.7), ranging frdné °C to 5.4

°C (Fig. 3). Similar to 2022, anarrowcold pool of water < 2°C extendetwnthe middle shelf
between the 50 and 100 m isobaths, as far south as the Pribilof Islands, but not reachirggohto Br
Bay.Water <-1 °C extended south of Saint Matthew Island, which is the furthest south these very
cold waters have reached sirn2@15. For the subset of stations selecfed standardizing the
bottom temperature time serjdige resultingestimate fomean bottom temperatune 2023 was
2.89°C, similar to 2024Fig. 4b).

Population biomass of male crabs of harvestable $&gal for Paralithodesspp., industry
preferred size fo€Chionoecetespp.)in the EBS has fluctuated dramaticallyeothe 1988 2023
time seriedor the seven commercial crab sto¢k®y. 5). Biomassof harvestable crabsas high
in the | ate 198006s and e aatdver 400,009 0 Bhsoughouteha c h i n g

200006s and early 201006s harvestable biomass f
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steadily in 2016 and has been below 50,000 t for the past three Mear8023total biomass of
crabs of harvestable size in tBSfor all stocls was35,435t, only 2% higher than the record
low estimate from 2021 (Fi&).

Bristol Bay District Red King Crab

Red king crabRaralithodes camtschaticusverecaught at 6 of the 136 stations in the Bristol
Bay management district during the standard suraag, 100% of theserab were measured
(Table 5). Estimated biomass of lega#ed malecrab (x 95% CI) in 2028%as14,127+ 5,125t
(4.8+ 1.7 million crab; Tables @&nd7; Fig. 6). This estimate itower than the 202 estimateand

the previous 2@/ear average a26,728+ 5,880t. The center of abundance for legal males was
further to the northeast than most other years (F8)y. The majority of legal males were
concentrated around central BristolyBand Port Moller, primarily occurring east of column 8
(Fig. 22) Few legal males were found along the northern Bristol Bay district bou(figry22).
Forty-four percent of legakized malesvere new hardshell cralwvhile 40% were oldshell, and
16% were very oldshe(Fig. 11). The distribution of legal males across Bristol Bay was fairly
homogeneous in regards to shell condition, with only a weak trend of new hardshell crab in deeper

waters and older shell crab close shore around Bristol B4¥ig. 28).

Mature and immature male Bristol Bay red king crab biomass estimate$&yésé+ 5,683t (6.4

+ 2.1 million crab) and 304+ 1,397t (5.8 2.2million crab), respecttely (Tables Gnd7). Both
size categories wemistributed throughout Bristol BaffFigs 23 and24). In 2023 maturemale
biomass and abundance estimates decreased, while immature males increased festimzZi22
(Tables 6and7; Fig. 6. Compared with historic valuethe male population remains low across

all size classes (Fig), with no evidence of significant new recruitment (Fig. 9)

Of the 380 mature females sampled in late May throuyne94% had uneyed eggi% were
barren,5% had empty egg cases antho had eggs in the procesklatching (Fig. 17 and21).
Ninety-three percent of mature females were carrying clutches that were eithequbarésss or
completely full(Figs. 19 and 211 Ninety-three percent of mature females were new hards8éll,

had asoft shell or were in the process of moltiagd5% were oldshellKigs. 15 and 211 Overall,
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6% of maturefemaleshad not completed the annual moiate cycle at the time of sampling,
which wasbelow the 10% thresholdo considerresampling The 2023 average bottom water
temperature inhe Bristol BayDistrict was 33°C, which was the second coldest year when
resampling was not necessdfRrg. 31). Mature females with an incomplete reproductive cycle
tended to occuin the two northernmost rows in tiBgistol Bay District, above the 50 m isobath
(Fig. ).

The 2023mature female red king crab biomass estimatgl6,723+ 13,381t (11.0+ 8.4 million
crab) and the immata female biomass estimates690+ 488t (2.1 £ 1.3 million crab; Tables 6
and7). The maturdemale biomass estimaiie 2023increased by3% from the 202 estimate,
but waswell below the 20year average of 3304+ 6,222t (Table6). In additiontheestimae for
immature female biomassgas less than the 2022 val(ieable 6).Femaleabundance across all
size classes remains low comgrrwith historic values (Figg), with no strong signal of new
recruitment (Figs. 9 and 13)hirty-seven percerdaf mature female red king crab weraught at
one station north of Port Mollebutthey were alsdoundwithin central Bristol Bay below 50 m
(Fig. 25) The 2023 center of abundance for mature females was average for the tim@-ggries
30). Immature females were generalbund in shallowerwaters closer to shgras well as in
central Bristol Bay(Figs.26 and 2J.

Pribilof District Red King Crab

Red king crab wereaught atl9 of the 77stationsin the Pribilof District in 2023most of which
were in the hig-density sampling area (Fig7), and all of which were measuréthble5). Legal
malebiomass wag,742+ 1,661 t (0.7 £ 04 million crab; Tables 8 and9; Fig. 7), which was
lower thanboth 2022 and theprevious 26yearaverage of 480+ 1,666t (Table 8).Thirty-five

percent of legatized nales were new hardsh€Fig. 12). Both newhardshell andIdshell legal
males were distributegroundSt. Paul Islad (Fig. 28).

The biomass estimate for mature males @&gl2+ 1,661t (0.7 + 04 million crab) and3 +

51t (0.1 £ 0.1 million crab) for immature mas (Tables 8and 9; Fig. 7). Mature malesvere
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distributed arond most of St. Paul Island (Fig3)2 while immature males wer@nly caught at
three stations, spread throughout the Pribilof Dis(Raj. 24).

The biomass estimater mature females wak,203+ 1,130t (0.6 £ 0.5 million crab)and 1+
2t (0.03+ 0.05 million crab) for immaturefemales(Tables 8and9; Fig. 7). Female biomass
estimates are imprecise due to the limited number of tatissonab catches (Fi@7; Appendix),
but 2023mature female bimassvas below the previous A@ar average bmass estimate (178
+ 474 t; Table 8).Ninety-sevenpercentof the mature females were new hardsffely. 16) and
had uneyed eggsvhile 3% hadcempty egg cases (Fi§j8). Eighty-nine percent of matufemales
with eggs had clutches thaerefull or threequarters full (Fig. 8). Maturefemaleswvere primarily
caudit on the eastern side of St. PEldnd(Fig. 25).

Historically, red king crab were not abundant in Brébilof District and landings were taken
incidentally during the blue king crab fishery. The population began to increase in the 1990s and
the red king crab fishery first opened in 1993yiler the blue king crabfishery was closed. A
combined fishery foboth red and blue king crab occurred in the Pribilof District from 1995
through 1998, but due to low abundance of blue king crab, both the combined fishery and the red
king crab fishery have remained closed since the- 1998 season (Gish 2006). The réagkcrab
population has remaineelatively stable since the 199(Fig. 7), althoughfew juveniles are
observed (Figs. 11 and 12) and there has beezvidence of a major recruitment event for the
past two decades (Fig. 10).

Northern District Red King Crab

Red king crab wereaught at 8 stations in the Northeristrict (Fig. 27), outsideof the current
management units where red king crabcammercially fished (FigR). Sinceno stock assessment
or fisheryexistsfor the Northern Districtye report survey results for thegal and mature male
size classethatare used in the Pribilof and Bristol Bay Districts (TableThe 2023biomass
estimateof legats i zed mal es (,426+17335 (0.5n0)2 millian £rab), while the
biomass estimates for mature and immature malesy@8d+ 771t (0.8 = 0.3 million crab) and

224+ 179t (0.3 £ 0.2 million crab), respectivelyrhe mature maleabundancestimatedecreased
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from 202, but remains within the rangdbservedsince 2006(Fig. 8). Northern Dstrict males

occupied most survey stations above the 50 m isqbagh 23 and 24.

Estimatel biomass ofmatureand immature female red king crab was283+ 465t (10 +
0.4 million crab) andb7+ 51t (0.1 £ 0.1 million crab), respectivel{Fig. 8). The2023abundance
of maturefemales declined from 2@2but washefourth highest value in the timeseri@sig. 8).
Northern Districtfemales wergorimarily found south of Nunivak Island andbove the50 m
isobath(Figs. 25 and 25

Pribilof District Blue King Crab

Blue king crabl(Paralithodes platypysverecaught athreeof the 86stations in théribilof stock

boundary arein 2023(Fig. 47). All individuals were caughh the highdensity sampling area

and100% ofcrabwere measured (Table.%)nly two males were caught in the Pribilof District,

both ofwhich wereof immature size. One was a very oldshell male, just below the mature size

cutoff, while the other was a new hardshell crab with a carapace l#nbdhmm Immaturemale
biomasswasestimatd at 24 £ 47t (0.03 £ 0.05million craly Tables 10 and 11; Fig. B3Male
blue king crab wereaughtto the eastsoutheasof St. Paul IslandFig. 44).

Thebiomass estimater maturefemalesvas118+ 231t (0.1 £ 0.2million crab)and nammature
females were caught (Tablé® and11; Fig. 33). Mature female biomass in 202&s less than
the previous 20year average of13l + 135t, although estimatesf female biomass are imprecise
due toa preference forocky habitathatis difficult to sample with bottom trawls. Blue king crab
females are predominantly biennial spawnéthk only a portion of the female population carrying
eyed embryos in a given year, while the remainder are in-®mnycbearing phaseSpomerton
and Macintosi985. One hundred percenf Pribilof District mature female blue king crab were
barren withold hardshellsAll seven female blue king crab were caught at the same statib®, H
east of Saint Paul Islar{&ig. 45).

The | ast strong cohort of Pribilof Island

but no substantial recruitmehas occurred since th@rig. 35). Male and femalélue king crab
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abundancestimatediave been extremely low in redgrears with no evidence oénincreasng
trend(Fig. 33).

St. Matthew Island Section, Northern District Blue King Crab

Blue king crab werecaughtat 13 of the 56 total stations ithe St. Matthew Island Section,
primarily in the high-density sampling area (Fig 47), and all crab weremeasured
(Table 5) Legal male crabiomassvasestimate atl,162+ 1,009t (0.6 = 0.6 million craly Tables
12 and 13; Fig. 34. The legal malebiomassestimatewas lessthan 202 and well below the
previous 26year average of2,378 + 611 t. In 2023 80% of the legalsized males were new
hardshell cral§Fig. 37). The legal males were distributacbundSt. Matthew Island, particularly
atnearshore stations to the north and south of the igkigd4?2).

Themature maldiomassestimate wagd,719+ 1,433t (1.1 £0.9million crab)andtheimmature
male biomass estimatgas557+ 536t (0.9+ 0.8 million crab; Tables 12and13; Fig. 34). One or
two stations often greathffectthe population estimate®f St. Matthew Island blue kingrah In

2023 35% of mature maleand39% of immature malewere caught at QR423 Similar to recent

years, malegvere distributed in nearshore ar@asund St. Matthew Islan@Figs. 43 and44).

The mature female blue king crab biomass estiwatel81+ 285t (0.3+ 0.5million crab) and

the immature female biomass estimate Was+ 185t (0.4 + 0.4 million craly Tables 2 and13;
Figs. 34 and 38 The 2023maturefemale biomass estimaitemuch lower than 2022ut similar

to theprevious 20yearaverage (&6 + 84t), although estimates of female blue king crab biomass
are imprecise because they prefer rocky untrawlablgtat. Seventyfive percent of mature
females and53% of immature females we@aught at one statioQP-2423 to thesoutreastof

St. Matthew Islad (Figs. 45 and 4% Twenty-two percentof mature ferales were new hartsl,
while 78% were oldshe(Fig. 39). Seventyeight percent had empty egg case$pWwere barren,
and 6% had ghreequarterfull clutch of uneyed egg&-igs.40and41).

The St. Matthew blue king crab population has gone threagérapeaks in abundance (Figst
and36). Abundance declined in the late 1990s, and the fishery was clod®®MThe fishery
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openedagainin 2009 after a 1§ear rebuilding planbut waghen closed on and off over the next
several years, and has remained closed since Bidrass and abundance estimates for females
and immature crab had increased over the past few surveys, but in 2023 they declined over all
size/sex categories (Fig4).

Eastern Bering Sealanner Crab

Tanner cralfChionoecetebairdi) were caught a80 of the 120 sttions east of 166° W (FigZr3

and 100% ofegalcrab were measurddiable 5) Thebiomass estimat®er legal male Tanner crab

eastof 16BW( O 120 mm c avasd,p0a+cl@17w6.8d 2.Bmillion crab;Tablesl4

and17; Fig. 49. Sixty-nine percentof legal males weref industrypreferred size@ 4 .C®), i n

with a biomass estimatd# 3,581+ 1,315t (4.7 £ 1.7 million crab; Table 14 and17). The 2023
estimated biomass of legal Tanieab in the eastemrea wasowerthan in 202 andwell below

the previous 2@ear average biomass 2,749 + 3,449t. In 2023 64% of sampledegal males

eastof 166°W werenew hardshe]ldownfrom 75% in 2022Fig. 53). Eastof 166°Wthel ar ge ( O
113 mm CW)male Tanner cralbiomassestimate wa$,382+ 1,946t (10.4 + 3.0 million crab)

and thesmall (<113 mm CW)male biomass estimate wa®56+ 1,131t (42.1+ 16.7 million

crabh. Both largeand small malerab biomassand abundancedimatesdecreasedrom 2022

values and remain relatively low (. 48. Similarly, the 2023 biomass estimate of
morphometrically mature Tanner crab easi®6°W (using cheleébased maturity) was 4,435

1,810 t 8.0 = 3.2 million crab), a decline from 2022 (Tables 15 and $&e at 50% maturity
declined for the third year and was well bel o0\
65).

Estimated biomass for mature female Tanner eattof 166° W was 1,605+ 720t (8.6 *

3.8 million crab), while the immature female Tanner crabraated biomassvas1,017+ 522t

(36.5+ 19.8million crab;Tables 6 and19; Fig. 4§. Estimatedmaturefemale biomass declined
from 2@2 andwas below the previou&d-year average of 3,6% 1,399t. The proportiorof the
mature female population in new hardshell condition declined from near 50% in 2021 to 7% in
2023 (Figs. 57 and 63). In 2038% of mature femalewere oldsheland 55% wer@ery oldshell

(Fig. 57). Since Tanner crab have a terminal molt to matuatihjgh percentage of the mature
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females in older shell conditions indicates an aging mature fempajeulationand little new
recruitment of mature animaldlewly extrudeduneyedembryoswere carried by95% of the
mature females sampled, while 3%&re barrenand 2% had eyed ags (Fig. 59). Ninety-two
percentof maturefemales had clutches that were fulltoreequarters full (Fig61).

Tanner crab were caugat 168 of the 255 stations west of 166V (Fig. 73) and 100%of legat

sized cralbwere measure(lable 5) The 2023iomass estimate for legal male Tanner crab west

of 166°W (0110 mm carapace widti)as6,473+ 1,569t (12.1+ 2.9 million crab;Tables20and

23; Fig. 49. Twenty-eight percentof legalmales weref industry preferred sizdor a biomass
estimateof 2,381+ 775t (3.4+ 1.1 million crab;Tables20 and23; Fig. 49. The 2023stimated
biomass of legal'anner crab in the western argasslightly higher than in 202utwell below

the previous 2§ear average biomass 89483+ 4417t. In 2023 43% of sampledegatsized

males wereew hardsheNvestof 166°W, exactly the same as in 20@2g. 54). Westof 166°W

thel ar ge ( O Méacbiomass estimawas9,001+ 1,980t (19.3+ 4.1million crab)and
thesmall (<103 mm CWinale biomassstimate wad4,685+ 3,412t (312.1+ 79.0million crab)

Both large and smalnalebiomassncreasedor western Tanrecrab from 202 values Tables

20 and23). The 2023 biomass estimate of morphometrically mature Tanner crab eE&6WW

was 5,670 + 1,444 t (17.5 £ 4.3 million crab), an increase from the 2022 estimate @lzdnhels

24). Size at 50% maturity for western Tanner crabs declined from 2022 and was well below the
traditional size cutoff for maturity (O 103

Estimated biomass for mature female Tanner arastof 166°W was 5,618+ 3,094t (40.0+
21.5 million crab), vhile the immature female Tanner crab estim&temmass was3,096 +
2,894t (306.0+ 88.1million craly Table22 and25; Fig. 49). Estimated mature female biomass
increased from 2022 and was similar to the previouge2d averagef 5,752 + 1,399 tForty-
four percent of the mature femalegre newhardshdl a decline from 2022 (Fig. 69\hile 426
were oldshelland 10% werevery oldshell (Fig58). Ninety-one percentof the sampled mature
females carried newly extruded embry®¥ were barrerand <1% had eyed eggs were in the
process of hatchin@~ig. 60). Sixty-two percentof matue females had clutches that weither
full or threequarterdull (Fig. 62), a decline from 2022 (Fig. 64)
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Legal andlargesized male Tanner cralwere distributed across the outand middleshelf,
principally south and easif the Pribilof IslandsNorthwest of thePribilof Islandsabundance
generally declined anthaleswere almost exclusively on the eushelf (Figs 671 69). New
hardshell legamales were more domantin shallower waters closer to the 50 m isobath, while
older shell crab dominated in deeper waters and futthigresouth(Fig. 74). The 2023center of
abundancdor industrypreferredmalesshifted westwardfrom 2022 and wasear the 166W
division between the eastern and western portions of the @agk75). Mature females were
primarily found on the outehelf, particularly south oftSGeorge Island near the shelf bré&zst

of the Pribilof Island they also occurred e middle shell, with oneery high-densitystation to
the northeast of Saint Paul Islaffeig. 71). The 2023 mature female center @bundancevas
approximately 40 nmi east of St. George Island, less than 20 nmi north of the 2022 ¢Eigroid
76). Immature maleand femalesvere abundant across the outer shelf west to approximatély 175
W and also on the middle shelf between°M5and 170 W (Figs 70and72).

Since 2017Tanner crabwvestof 166°W have had strong recruitment into the smallee siasses

(=207 50 mm CW), but these peaks have not progressed into the larger size classes, indicating
low survival of these small juveniles (Figs. 52, 54, and 56). However, in 2023 there was an increase
in 507 60 mm crab, indicating higher survival of the small julesnifrom 2022. In additionni

2023 the western Tanner stock had the biggest recruitment event in the timéFsgsies2, 54,

and 56). Tanner crab eastl®6°W have not experienced the same strong recruitment trends as

in the westalthough a cohortfacrab that were approximately 30 nfBW in 2022 appeared to

survive and grow into approximately 45 mm crab in 2(48s. 51, 53, and 55)

Eastern Bering SeaSnow Crab

Following the highest estimated abundance in the time series in 208 csab(Chionoecetes
opilio) experienced population collapséhat resulted in rapid declines in abundance estimates in
2019 and 202{Szuwalski, 202R The consequences of this collapse continued in the 2023 survey:
mature females, large males, legal malasd industrypreferred malesall had the lowest
abundance and biomass estimates in the time segdaberare few juvenile remainingin the

populationto grow into these larger size classes and the large/mature crab that survived the
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collapse are beginning age out of the populatiqirig. 77, Tables 1 31). New postcollapse
recruitmenbf juvenileswas first observed in 2@2and additional recruitment was seen in 2023 at

moderate leveléFigs. 78i 80).

Duringthe 2023urvey, sow crab wereaughtat239of the 375 stations in tHeBS (Fig. 92) and

97% of legalmale crab weremeasured (Table 5).egal nmale snow crab estimated biomagas
20,999+ 5,227t (50.6+ 12.0 million crab; Tables26 and29; Fig. 77. This estimated biomass
represents 87% declinesince 202, andis approximately one fifthof the previous 20year
average ofL06,758+ 20,980t. Fifty-four percent of the legal male biomass veasnprised of
industrypreferredcrab (O 4 . QW), foma biomass estimate df1,441+ 3,365t (20.0 + 5.7
million craly Table 2§. The biomass estimafer preferredsize maleglecreasedy 15% from

2022. Legal and preferredize maleswere found in greatest abundanc®rthwest of Saint
Matthew Island on the outer shelf near the-Ri&sia borde(Figs. 86 and 8). The center of
abundance for industiyreferred males was slightly further south than the past two years, but still
within the topfive northernmost years on record (Fg)). Lessthan1% of legatsized male crab
were in molting or softshekkondition, 57% were in new hardshell conditioand 43% were
oldshell or very oldshell(Fig. 79). Legal malessoutreastof the Pribilof Islands were almost
entirely oldshell crab, while new hardshell crab werare dominantnorthwest of the Pribilof
Islands, with the exception of an area southeast of St. Matthew Island where both shell sondition
were commor{Fig. 9B).

The 2023 biomass estimate of morphometrically matuee hardshelsnow crab (using chela
based maturity) was 13,6383,888 t (57.2 17.5 million crab), &% decline from 2022 (Tables
27and30). Estimatedarge( O 95 malebdoMyssvasl5,493+ 4,188t (30.3+ 7.8million
crab),whichwas a25% decline irbiomasgrom 202 (Tables26 and29; Fig. 77). Estimatedsmall

(< 95 mm CW) maldiomass wag5,388+ 11,672t (862.6x 340.2million crab). Small male
biomass and abundanicegarnto decline in 201@nd this pattern continued in 2021, resulting in a
96% drop in estimatedabundancdrom 2018to 2021 (Fig 77) In 202 small male biomass
declined by 23% from 2021, batmall male abundancmcreased by 138%his differencewas
caused by higher catches of crab less than 50 mm carapace Aviithilar resultoccurredin

2023, with estimated biomadsclining by 6% from 2022, but estimated abundance increasing by
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43% (Tables26 and29). The small recruitment peak of males < 50 mm CW in 2022 has resulted
in a small increase in males in thei560 mm range in 2023; in addition, anotherenile cohort
wasobservedn 2023, with a peak of crab in the ~35 mm range (Figs. 78 and.&%e mdes

were primarily distributedorthwest of Saint Matthew Island on the outer shelf near thRWSia
border, and in some areas on the middle shelf between the BrinitbSaint Matthew Islan@ig.

88). Small maleswere most abundang®rth and west oft. Matthew Island near the Northern
Bering Sea boundaryFig. 89). Large males dominated the population structuae the
southernmost stations and on the outer shelf, wgmial malesvere more domianton the middle
shelf(Fig. 92).

The sstimatedbiomass of mature female snow crabs 15,010+ 8,039t (290.7+ 154.8million

crab, while the estimatecbiomass oimmatre female snowrabwas22,378+ 8,952t (891.5+
335.2million crab; Tables 8 and31; Fig. 73. The 2023 maturefemalebiomassestimatewas

2% lower than the2022 estimate and well below thgrevious 20year averageB(l,795+ 21,641

t). As with Tanner crab, sheatondition carbe useds a relative index of shell age pasolt. In

2021 over 99% of mature females westheroldshell or very oldshelindicating an agig stock

of mature female crathn 2022, although the abundance declined, some new recruitment into the
maturefemale populationvas observed, as 44% of mature females were new hard®Bh&023

the oldshelfemalespresent in 2021 appear to haleost entirelysenesced, as 89% of the 2023
mature population was new hardshell, 8% were oldshell, and only 3% wer@dsgll(Figs. 81

and 84) Ninety-eight percentof the mature females were brooding new embgyud only 1%

were barrer{Fig. 82); 88%had clutches that were full or thrgaarters full compared with#0%

in 2022(Figs. 83 and 84 Mature female snow crab were printadistributed around St. Matthew
Island (Fig. 90). The center oBbundancdor mature femalesvas further norththanit has ever

been observeaccurring noth of St. Matthew Island (Fi®5). Imnmature females were distributed
around St. Matthew Island and between the 50 and 100 m isobaths north of Saint Paul Island (Fig.
91).
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Eastern Bering SeaChionoecetesiybrid s

Chionoecetespp.hybrid crab wereaughtat 106 of the 375 stations in tHeBS(Fig. 102. In this
documentChionoecetespp.hybrid size classes for legahdlargemalesare based othe size

categories for snowrab Table 1).Legal male( O 7 8 ntrab @d\g biomass estimate

1,294+ 512t (3.0 + 1.2 million craly Fig. 96. Sixty-threepercentof the legaima | es wer e O
inchesin CW, with a biomass estimatd 813+ 403t (1.2+ 0.5 million crab).Thelargemale( O

95 mm CW)biomass estimate@as945+ 430t (15 + 0.6 million craly Fig. 96) and thesmallmale

(<95 mm CW)biomass estimateas1,089+ 489t (16.4+ 6.6 million crab) Hybrid males were
distributedthroughout mosbf the survey grid below the 50 m isobath, but were not found as far

south or east as Tanner crabrin the northernmost part of the survey gfikle snow cral{Figs.

971 99).

The 2023mature femalé€Chionoecetespp. hybrid crab biomass estimatas117+ 113t (0.8 +
0.7 million crab;Fig. 96), and themmature female crab biomass estimate @&+ 426t (19.0

+ 10.7million crab) The distribution of matureemaleChionoecetespp.hybrid crabwas limited
to the area betweeBaint Paul Island an8aint Matthew Islandwhile immature females were
found across the middle and outer shelves, with the exception of Bristoth@agouthernmost
outer shelfand the northernmost statiof#sgs.1001 101).

Eastern Bering SeaHair Crab

In this report, égal male hair craferimacrusisenbecki are defined as > 3.25 inch€sV

( O 83 nwhich@as)specified in the previous Pribilof District fishehe female hair crab
biomass estimate is presented for all seaes maturity statesombinedHair crab werecaughtat
580f the375 stationshroughout allistrictscombined on the survey (Fit07). The2023biomass
estimateof legalmaleswas575+ 245t (1.0+ 0.4 million crab) and738+ 270t (2.2 £ 0.9 million
crab for sublegal maleqTables32 and33; Fig. 103. Male hair crab primarily occurred along
the 50m isokath and into Bristol Bay (Figd04, 105, and 107 The female hair crab biomass
estimate was889 = 158t (1.2 = 05 million crab; Tables 32 and 33; Fig. 103. Females were
primarily distributedust below the 50 m isobafkigs. 106 and 10Y.
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The Pribilof District hair crab fishery has been closed since 2000 due to a shift in the distribution
of legal males to the Northern District and, after one yeaxpérimental fishing with minimal
vessel participation, the Northern District fishery was closed in Z8@dh(et al. 201

Other King and Tanner Crab

No other kingor Tanner crabs were caughtd023 on the eastern Bering Sea survey
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Table 1.-- Definition of carapace size classes for crab speaaght in Nabnal Marine Fisheries Servieastern Bering Sea standard

survey. Carapace length (CL) is measuredPfaralithodesspp. ancerimacrus isenbeckiwhile carapace width (CW
excluding spines) is measured @inionoecetespeciesWe define fenale maturity based on abdominal flap morphology
throughout this documenA fixed cutline is used foParalithodesspp. male maturity, bube traditionalChionoecetespp.
maturity classes are redefined as small and large, since the cutlines give ngsteatlirity informationThe legal size
classes defined by ADF&G (CW in inches) include spines.

Species District Sex Immature/Small Mature/Large Legal Male

Paralithodes Bristol Bay male <120 mm O 120 O 135 mm CL o1
camtschaticus Pribilof male <120 mm O 120 O 135 mm CL o1
Norton Sound male <94 mm O 94 r © 104 mm CL o1
Paralithodes Pribilof male <120 mm O 120 O 135 mm CL o1
platypus St. Matthew male <105 mm O 105 O 120 oom GL5. ¢
Northern Bering See  male <105 mm O 105 O 120 mm CL o1
Chionoecetes East of 166W male <113 mm O 113 O 120 mm ort C
bairdi West of 166W male <103 mm O 103 O 110 mm ort C
Preferred male O 125 mmnew (¢

Chionoecetes  Eastern Bering Sea  male <95 mm © 95 r O 78 mm or 20
opilio EBSPreferred male O 102 mm or C

NortheSrgaBering male <68mm 068 mm O 78 mm or 20

NBS Preferred male 0102 mm or O

Erimacrus isenbeckii ___male O 83 mm CL 0 P

! The legal minimum size limit fo€. bairdii s O 4. 8 i n c éxeuwslingGpMeg; 122 fAm inclnding spipeseast of 166 A W and

(120 mmexcluding spines; 112 including spifegest of 166° W (ADF&G regs AAC 35.520(b)(2).
2 The legal minimum size limit fo€. opiliois ©3.1 inches CW (78 mm excluding spines; 79 mm including spines
3Legatsized male crab fdE. isenbeckiare larget han a

permit guidelines.

mi ni mum si z emmCL)d@finédBy Alaska Depastmedtwf FistOanBGame
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Table 2.-- History of methods for determining trawl on bottom and estimating net width
National Marine Fisheries Service eastern Bering Sea bottom trawls.

Year Net width (m) Trawling methodology
1975 Tow duration = 1 hour
1976- 2012 Tow duration = 30 minutes
1975- 1995 Brake set and haul back of winch drum wire defitrad/
contact with seafloor (net on bottom)
1996- 2012 Began using bottom contact sensors to determine trawl
contact with seafloor
1975- 1980 12.2 Mean width of 40emeshEastern trawl
1981 18.0 Mean width of 83-112Eastern trawl fovessel 1
1981 13.40r 14.3 Mean width of 400-meshEastern trawl measurements
different on haul 4112and114-156 for Vessel 37
1982- 1987 Variablewith Rose and Walters (1990) calculhthe83-112 net
each tow width based on an inverselationship to net scope
1988- 2001 Variablewith All survey vessels used ScanMaroustic sensors
each tow on the 83112trawl net
2001- 2012 Variablewith All survey vessels used NetMirttoustic sensors
each tow on the 83112trawl net
20137 2023 Variablewith All survey vessels used Marp@toustic sensors
each tow on the 83112trawl net

"Single value usefbr net width when calculatingreaswept

33



Table 3.-- Sizeweightregression relationships used to calculate biomass of crab species caught in
National Marine Fisheries Service eastern Bering Sea bottom trawl sufheysizeweight
relationships are described by the expression: &%, where W is the totakeight in grams,
L is either carapace length or carapace widtimillimeters,log(a) is the intercept in log scale
andb is the slope.

Stock Sex a b
Bristol Bay Males 0.000403 3.141334
red king crab Females n/a n/a
norovigerous females 0.000408 3.127956
ovigerous females 0.003593 2.666076
Pribilof Islands Males 0.000403 3.141334
red king crab Females n/a n/a
non-ovigerous females 0.000408 3.127956
ovigerous females 0.003593 2.666076
Pribilof Islands Males 0.000508  3.106409
blue king crab Females 0.02065 2.27
non-ovigerous females n/a n/a
ovigerous females n/a n/a
St. Matthew Males 0.000502 3.107158
blue king crab Females 0.02065 2.27
nortovigerous females n/a n/a
ovigerous females n/a n/a
Tanner crab Males 0.00027 3.022134
Females n/a n/a
non-ovigerous females 0.000562 2.816928
ovigerous females 0.000441 2.898686
Snow crab Males 0.000267  3.097253
Females n/a n/a
nortovigerous females 0.001047 2.708367
ovigerous females 0.001158 2.708793
Hair crab Males 0.00071731 3.02
Females 0.00119453 2.86
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Table 4.-- Special projects related to crab species conducted on National Marine Fisheries Service easterr
and northerrBering Sea bottom trawl surveyn 2023

Project Title Principle Investigator Agency
FemaleBristol Bay redcking crab tagging Leah Zacher AFSCG-RACE-SAP
Male Bristol Bay red king crab tagging Leah Zacher AFSG-RACE-SAP
Snow crab shell condition classification error rat¢ Jonathan Richar AFSGRACE-SAP
Snow crab body condition Erin Fedewa AFSC-RACE-SAFP
Snow crab bitter crab syndrome field monitoring Erin Fedewa AFSCG-RACE-SAP
Snow crab bitter crab syndrome lab experiments Erin Fedewa AFSC-RACE-SAFP
Tanner crab ocean acidification Christopher Long AFSC-RACE-SAFP
Snowcrab ocean acidification Christopher Long AFSC-RACE-SAFP
Brittle star ocean acidification Christopher Long AFSC-RACE-SAFP
Norton Sound red king crab maturity Leah Zacher AFSC-RACE-SAFP
Snow crab temperatwgiet lab studies Louise Copeman AFSC-RACE-FBEP
Snow crab black eye syndrome lab experiments Maya Groner Bigelow?

Snow crab black eysyndrome pathology samples Maya Groner Bigelow?

ADF&G observer collections Jared Weems ADF&G*

NMFS observer collections Adriana Myers AFSGFMA®

! Alaska Fisheries Science CentdFSC), Resource Assessment and Conservation Engineering Division
(RACE), Shellfish Assessment Program (SAR)diak, Alaska

2 AFSC,RACE, Fisheries Behavioral Ecology Program (FBEP), Newport, Oregon

3Bigelow Laboratory for Ocean Science, East Boothbay, Maine

4 Alaska Department of Fish and Game

> AFSC, Fisheries Monitoring and Analysis Division (FM/MSeattle, Washington.
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Table 5.-- Summary of 2028lational Marine Fisheries Service eastern Bering Sea bottom trawl survey

details for seven commercial crab stodWsle sze categades are defined iffable 1.

Tows Tows Crab Crab Biomass Cl
in District with crab  caught measured ® (£ 95%)
Bristol Bay Immature male 136 43 196 196 3,804 1,397
District Mature male 136 50 219 219 16,796 5,683
Red King Crab Legal 136 43 163 163 14,127 5,125
Immature female 136 17 71 71 690 488
Mature female 136 47 380 380 16,723 13,381
Pribilof Immature male 77 3 3 3 3 5
District Mature male 77 15 40 40 2,742 1,661
Red King Crab Legal 77 15 40 40 2,742 1,661
Immature female 77 2 2 2 1 2
Mature female 77 8 35 35 1,203 1,130
Pribilof Immature male 86 2 2 2 24 47
District Mature male 86 0 0 0 0 0
Blue King Legal 86 0 0 0 0 0
Crab Immature female 86 0 0 0 0 0
Mature female 86 1 7 7 118 231
St. Matthew Is. Immature male 56 9 44 44 557 536
Blue King Mature male 56 12 52 52 1,719 1,433
Crab Legal 56 10 28 28 1,162 1,009
Immature female 56 5 19 19 155 185
Mature female 56 3 16 16 181 285
Tanner Crab  Small male 120 74 1,527 1,348 3,956 1,131
east of 168N  Large male 120 66 367 367 6,382 1,946
Legal 120 62 239 239 4,702 1,617
Preferred 120 54 167 167 3,581 1,315
Immature female 120 42 1,342 1004 1,017 522
Mature female 120 37 308 308 1,605 720
Tanner Crab  Small male 255 159 13,213 7,522 14,685 3,412
west of 166W Large male 255 122 831 829 9,001 1,980
Legal 255 101 531 531 6,473 1,569
Preferred 255 54 146 146 2,381 775
Immature female 255 151 13,155 6,139 8,096 2894
Mature female 255 102 1,775 1,104 5,605 3,094
SnowCrab Small male 375 200 32,192 6,367 35,388 11,672
Large male 375 159 1,270 1,233 15,493 4,188
Legal 375 192 2,127 2,064 20,999 5,227
Preferred 375 136 833 806 11,441 3,365
Immature female 375 136 36,957 5,459 22,378 8,952
Mature female 375 86 10,320 2,058 14,964 8,034
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Table 6.-- Time series of biomagy) estimateg+ 95% ClI) for Bristol Bay District red king crab
(Paralithodes camtschaticuby size category (CL) and sex from the National Marine
Fisheries Service eastern Bering Sea bottom trawl surveys. See &tlH®851978 data.

Immature male Mature male Legal male

Year (<120 mm) (=120 mm) (=135 mm) Immature female = Mature female
1979 16,886 (8,194) 86,906 (43,304) 63,107 (31,039) 5,132 (3,511) 59,165 (21,521)
1980 37,369 (26,261) 129,829 (65,411) 106,655 (55,569) 7,594 (6,351) 73,712 (46,197)
1981 27,294 (8,493) 41,520 (12,659) 27,368 (9,399) 4,215 (1,920) 59,099 (30,597)
1982 51,268 (33,481) 23,038 (8,656) 10,184 (3,541) 21,932 (21,208) 48,913 (18,738)
1983 25,675 (12,857) 9,796 (2,494) 2,867 (955) 7,257 (4,483) 7,237 (2,683)

1984 79,710 (96,405) 16,849 (8,751) 7,623 (5,419) 38,806 (66,183) 17,529 (14,374)
1985 12,823 (5,128) 14,006 (4,130) 5,356 (2,080) 1,602 (1,122) 5,723 (2,805)

1986 12,382 (11,322} 28,189 (27,164) 13,033 (11,620) 1,847 (2,351) 5,062 (2,860)

1987 16,626 (8,826) 30,197 (14,575) 18,167 (9,002) 7,074 (6,512) 15,427 (9,677)
1988 9,513 (4,576) 25,861 (9,178) 19,117 (7,348) 1,205 (981) 18,019 (14,900)
1989 7,059 (4,162) 35,503 (15,936) 27,552 (13,242) 1,322 (1,646) 11,615 (7,455)
1990 6,344 (3,081) 32,481 (14,786) 24,527 (11,626) 2,871 (3,669) 17,995 (14,579)
1991 6,395 (2,862) 60,142 (69,981) 52,119 (62,300) 1,826 (1,247) 15,553 (13,342)
1992 6,787 (2,844) 18,327 (6,835) 13,747 (4,984) 1,088 (560) 11,163 (5,657)
1993 6,939 (2,829) 28,740 (12,766) 19,839 (9,505) 1,170 (760) 16,101 (7,849)
1994 3,601 (1,668) 19,775 (6,740) 13,371 (4,695) 1,104 (722) 8,283 (3,538)

1995 6,359 (3,526) 20,939 (14,711) 15,570 (9,931) 2,992 (1,734) 7,868 (3,839)

1996 9,067 (4,579) 18,111 (7,309) 15,073 (6,582) 5,380 (3,575) 12,042 (6,829)
1997 27,126 (20,396) 32,533 (13,321) 27,403 (12,196) 3,051 (3,106) 21,365 (14,033)
1998 13,035 (5,153) 33,297 (10,450) 19,409 (6,599) 2,161 (1,200) 35,849 (17,889)
1999 5,093 (3,223) 39,870 (16,942) 30,005 (12,802) 1,163 (1,083) 19,126 (13,276)
2000 6,961 (3,026) 31,450 (10,638) 22,090 (7,197) 2,615 (1,628) 26,387 (18,086)
2001 8,942 (3,384) 19,060 (5,746) 15,360 (4,839) 1,692 (1,501) 22,866 (13,703)
2002 12,113 (6,484) 33,359 (12,655) 25,241 (9,716) 5,150 (4,588) 19,144 (10,306)
2003 11,514 (4,439) 63,271 (57,913) 51,115 (52,591) 5,642 (2,676) 35,587 (16,085)
2004 27,917 (22,267) 63,159 (54,053) 53,895 (47,440) 6,162 (5,720) 34,826 (18,589)
2005 17,036 (9,917) 38,105 (14,021) 28,373 (11,904) 8,455 (7,392) 42,715 (17,805)
2006 11,756 (4,699) 39,808 (17,766) 32,148 (15,550) 6,521 (3,883) 37,005 (14,306)
2007 14,043 (5,717) 44,115 (17,880) 34,226 (15,086) 2,257 (1,167) 42,931 (19,123)
2008 15,840 (8,783) 51,375 (35,542) 38,155 (28,262) 1,675 (1,411) 44,194 (28,234)
2009 8,926 (5,903) 34,250 (25,727) 21,996 (17,839) 760 (487) 46,616 (30,241)
2010 5,441 (2,167) 33,586 (16,497) 24,891 (13,450) 535 (490) 40,951 (21,869)
2011 7,952 (5,736) 21,990 (9,231) 16,622 (7,181) 3,515 (4,962) 38,035 (19,244)
2012 5,841 (3,441) 24,837 (13,411) 19,858 (11,804) 2,881 (3,089) 27,282 (17,713)
2013 5,515 (2,393) 34,141 (14,164) 28,358 (12,070) 547 (294) 22,031 (15,783)
2014 12,621 (9,278) 48,038 (17,559) 36,130 (13,660) 1,560 (1,902) 50,926 (22,953)
2015 4,984 (2,639) 32,121 (11,019) 27,209 (9,612) 838 (1,067) 26,296 (15,078)
2016 2,077 (1,052) 25,481 (7,302) 22,424 (6,580) 772 (871) 33,370 (17,051)
2017 2,239 (780) 23,102 (8,328) 20,842 (7,703) 1,193 (680) 26,424 (13,139)
2018 2,818 (1,309) 13,226 (3,589) 12,010 (3,442) 520 (333) 12,282 (5,437)
2019 2,793 (1,194) 12,431 (3,959) 8,965 (3,109) 351 (186) 13,088 (4,757)
2021 2,406 (1,138) 15,856 (6,757) 12,559 (6,031) 361 (281) 9,944 (4,815)

2022 3,129 (1,295) 21,832 (8,610) 18,060 (7,616) 946 (642) 10,280 (4,991)
2023 3,804 (1,397) 16,796 (5,683) 14,127 (5,125) 690 (488) 16,723 (13,381)
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Table 7.-- Time series of abundan@ millions) estimateg+ 95% Cl)for Bristol Bay District red king
crab Paralithodes camtschaticuby size category (CL) and sex from the National Marine
Fisheries Service eastern Bering Sea bottom trawl surveys. See authors {40719 tata.

Immature male Mature male Legal male

Year (<120 mm) (=120 mm) (=135 mm) Immature female  Mature female
1979 33.4(18.2) 38.0 (19.1) 23.6 (11.7) 22.1(18.3) 57.9 (20.3)
1980 70.8 (50.7) 51.3(25.3) 37.5(18.9) 34.4 (30.9) 87.9 (66.4)
1981 41.1(13.3) 18.4 (5.4) 9.7(3.3) 13.1 (7.0) 58.4 (29.6)
1982 110.9 (84.5) 12.0 (4.9) 4.0 (1.5) 72.4 (67.7) 52.9(21.8)
1983 46.2 (24.4) 5.7 (1.5) 1.3 (0.4) 23.8 (13.6) 8.7 (3.6)
1984 164.9 (232.3) 9.1 (4.7) 3.3(2.6) 109.8 (183.7) 27.4 (23.9)
1985 16.8 (7.0) 7.6 (2.2) 2.3(0.9) 43 (3.1) 8.4 (4.1)
1986 15.2 (11.7) 14.8 (14.6) 5.6 (5.1) 5.2 (6.8) 6.4 (3.6)
1987 24.4 (13.8) 14.6 (7.0) 7.3 (3.6) 17.4 (17.0) 18.5(11.4)
1988 11.3(5.7) 11.6 (4.0) 7.5 (2.8) 2.5(1.8) 20.1 (17.0)
1989 10.0 (6.1) 15.1 (6.5) 10.4 (4.8) 3.94.5) 13.2 (8.6)
1990 9.7 (5.0 13.7 (6.1) 8.9 (4.1) 7.8 (8.8) 17.0(13.8)
1991 9.7 (4.4) 23.2(26.1) 18.5(21.5) 4.8 (3.1) 14.9 (13.8)
1992 8.3(3.5) 7.5(3.0) 4.6 (1.7) 23(1.2) 10.2 (4.9)
1993 8.2(3.3) 12.5(5.6) 7.0 (3.5) 2.8(1.9) 14.0 (7.0)
1994 7.1 (6.6) 8.6 (2.9) 4.8 (1.7) 3.8(54) 6.1(2.5)
1995 11.0 (7.0) 9.1 (6.9) 5.9 (4.0) 6.1(4.6) 6.3 (3.0)
1996 17.5 (11.6) 7.2 (2.8) 5.3(2.3) 14.3 (11.1) 0.8 (5.6)
1997 32.6 (26.3) 12.3 (4.8) 9.2 4.0) 5.1(5.1) 21.8 (17.1)
1998 16.8 (6.7) 15.4 (5.0) 6.8 (2.2) 6.3 (3.9) 31.7 (17.5)
1999 11.3 (11.1) 17.4 (7.7) 11.7(5.1) 4.1 (4.0) 15.4 (10.8)
2000 10.7 (5.4) 14.0 (4.9) 8.4 (2.8) 6.3 (3.8) 21.0 (13.6)
2001 12.0 (5.4) 7.4(2.2) 5.1(1.6) 4.3 (4.3) 20.9(12.9)
2002 22.9 (16.1) 13.6 (5.2) 8.6 (3.3) 17.6 (16.7) 17.0(9.7)
2003 18.8 (7.7) 24.4(19.4) 17.1(16.2) 13.2 (6.3) 28.3(13.2)
2004 43.3 (34.9) 23.7(19.8) 18.0 (15.5) 19.7 (23.5) 31.7 (18.9)
2005 31.5(23.2) 15.6 (5.4) 9.6 (3.8) 23.6(21.6) 35.6 (15.3)
2006 21.2 (10.3) 16.4 (7.2) 11.8 (5.8) 16.9 (10.3) 31.0(12.2)
2007 17.5(7.3) 18.2(7.1) 12.3 (5.3) 4.5(12.4) 35.8 (16.3)
2008 17.1 (9.4) 20.9 (13.8) 12.9 (9.3) 3.7 (3.0) 36.8 (24.3)
2009 9.6 (6.0) 15.6 (11.5) 8.3 (6.8) L7 (1.1) 35.8 (22.4)
2010 6.5 (2.7) 14.7 (7.0) 9.4 (5.2) 1.2 (1.0) 31.5(17.4)
2011 37.5(58.7) 9.3(3.9) 6.1 (2.6) 33.0(59.1) 29.3 (15.1)
2012 8.0(5.0) 9.7 (4.9) 6.7 (3.8) 7.6 (7.7) 19.6 (13.2)
2013 6.7 (2.9) 12.9 (5.3) 9.4 (4.0) 1.3 (0.7) 15.6 (11.1)
2014 15.5(12.9) 19.7 (7.3) 12.4 (4.8) 2.8(3.4) 36.9 (17.0)
2015 6.7 (4.6) 11.6 (4.0) 8.7 (3.0) 2.4 (3.0) 18.4 (10.6)
2016 4.7 (4.9) 9.0 (2.6) 7.1 (2.1) 3.6(54) 22.4(11.6)
2017 3.3(1.3) 7.7 (2.7) 6.4 (2.4) 2.5(1.3) 17.5 (8.6)
2018 3.8(1.8) 4.6 (1.2) 3.8 (1.1) 1.4 (0.9) 9.0 (4.0)
2019 3.7(1.5) 5.0 (1.6) 29(1.0) 1.2 (0.7) 8.4 (3.1)
2021 3.5 (1.6) 6.3 (2.3) 4.4 (1.8) 1.4 (0.9) 6.3 (2.9)
2022 43 (1.7) 8.2 (3.1) 592.4) 2.5(1.6) 7.5 (4.2)
2023 5.8(2.2) 6.4(2.1) 4.8 (1.7) 2.1(1.3) 11.0(8.4)
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Table 8.-- Time series of biomass @ptimates (+ 95% Cfpr Pribilof District red king crab
(Paralithodes camtschaticuby size category (CL) and sex from National Marine Fisheries
Service eastern Bering Sea bottom trawl surveys. See authors fet 987 8lata.

Immature male Mature male Legal male
Year (<120 mm) (=120 mm) (=135 mm) Immature femmale  Mature female
1981 0(0) 312 (358) 312 (358) 0(0) 35 (68)
1982 18 (36) 1,464 (2,002) 1,464 (2,002) 14 (27) 919 (1,402)
1983 26 (52) 527 (551) 463 (502) 0(0) 309 (292)
1984 0(0) 317 (341) 283 (337) 0(0) 112 (125)
1985 0(0) 6l (121) 61 (121) 0(0) 0(0)
1986 0 138 (188) 138 (188) 0(0) 79 (154)
1987 0(0 54 (105) 54 (105) 31 (60) 0(0)
1988 713 (818) 107 (209) 44 (86) 283 (518) 553 (940)
1989 675 (954) 1,529 (2,728) 871 (1,444) 924 (1,762) 1,327 (2,140)
1990 7,477 (12,930) 1,141 (2,077) 138 (271) 522 (835) 2,200 (3,048)
1991 640 (1,081) 4,430 (6,913) 1,321 (2,089) 66 (92) 4,967 (5,864)
1992 274 (484) 3,305 (3,864) 2,528 (2,683) 278 (523) 3,153 (5,620)
1993 282 (554) 9,873 (17,834) 9,189 (16,493) 7(14) 6,471 (9,096)
1994 430 (843) 9,139 (13,748) 8,117 (11,836) 47 (92) 3,917 (6,772)
1995 431 (599) 18,056 (21,267) 16,793 (20,056) 315 (352) 4,834 (6,393)
1996 68 (93) 2,361 (1,720) 2,330 (1,697) 31 (45) 1,976 (2,867)
1997 1,510 (2,486) 6,159 (7,515) 5,940 (7,425) 218 (336) 1,744 (2,018)
1998 416 (420) 2,324 (1,639) 1,778 (1,318) 50 (99) 1,669 (2,487)
1999 3,358 (6,127) 5,523 (7,217) 4,472 (6,095) 4,117 (8,053) 1,302 (1,826)
2000 157 (218) 4,320 (3,164) 3,843 (2,773) 8 (15) 987 (1,214)
2001 2,339 (4,566) 8,603 (13,262) 5,770 (7,957) 406 (795) 5,369 (10,462)
2002 8 (15) 7,037 (9,461) 7,014 (9,462) 12 (24) 775 (803)
2003 00 5,373 (6,928) 5,275 (6,755) 1(2) 2,268 (4,032)
2004 152 (286) 3,622 (4,183) 3,622 (4.183) 105 (206) 1,187 (1,238)
2005 55 (107) 1,238 (1,420) 1,238 (1,420) 0(0) 3,118 (4,791)
2000 109 (149) 7,003 (5,252) 6,696 (5,070) 10 (20) 2,173 (2,627)
2007 214 (419) 5,224 (5,042) 5,007 (4,750) 50 (84) 1,760 (2,647)
2008 332 (604) 5,462 (5,418) 5,102 (5,241) 192 (343) 2,825 (3,701)
2009 44 (87) 2,500 (3,125) 2,127 (2,567) 15 (30) 811 (841)
2010 53 (65) 4,405 (3,767) 3,973 (3,326) 0(0) 840 (1,167)
2011 44 (86) 3.834 (4,872) 3,751 (4,787) 3(0) 814 (1,165)
2012 336 (636) 4,477 (5,031) 4,360 (4,840) 0(0) 663 (710)
2013 104 (171) 7,749 (9,409) 7,567 (9,297) 0(0) 169 (194)
2014 82 (129) 12,047 (18,525) 11,433 (18,242) 0(0) 1,093 (2,015)
2015 113 (200) 15,173 (21,971) 14,788 (21,553) 0(0) 3,839 (7,270)
2016 526 (693) 4,150 (5,700) 3,653 (4,980) 26 (50) 1,873 (2,241)
2017 88 (98) 3,658 (4,632) 3,513 (4,500) 0(0) 505 (550)
2018 1,325 (2,526) 929 (775) 827 (697) 0(0) 877 (1,500)
2019 293 (363) 2,086 (1,406) 1,101 (895) 13 (26) 797 (624)
2021 85 (167) 3,744 (2,176) 3,615 (2,078) 0(0) 1,406 (1,572)
2022 00 5,105 (2,973) 5,075 (2,973) 0(0) 989 (768)
2023 309 2,742 (1,661) 2,742 (1,661) 1(2) 1,203 (1,130)

39



Table 9.-- Time serieof abundance (in millions) estimates (x 95% fol) Pribilof District red king crab
(Paralithodes camtschaticuby size category (CL) and sex from National Marine Fisheries

Service eastern Berini Sea bottom trawl surveis. See authors fet 987 slata.

1981 0.0 (0.0) 0.1 (0.1) 0.1 (0.1) 0.0 (0.0) 0.0 (0.0)
1982 0.0 (0.0) 0.3 (0.4) 0.3 (0.4) 0.0 (0.0) 0.5 (0.7)
1983 0.0 (0.0) 0.1 (0.1) 0.1 (0.1) 0.0 (0.0) 0.2 (0.1)
1984 0.0 (0.0) 0.1 (0.1) 0.1 (0.1) 0.0 (0.0) 0.1 (0.1)
1985 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
1986 0.0 (0.0) 0.0 (0.1) 0.0 (0.1) 0.0 (0.0) 0.0 (0.1)
1987 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.1) 0.0 (0.0)
1988 1.9 (2.8) 0.1(0.1) 0.0 (0.0) 1.6 (3.1) 0.4 (0.7)
1989 1.1(L.7) 0.8 (1.4) 0.4 (0.6) 1.8 (3.4) 1.1(1.7)
1990 7.1 (12.0) 0.8 (1.4) 0.1 (0.1) 0.7 (1.2) 2.3 (3.0)
1991 0.7 (1.0) 2.4 (3.8) 0.6 (0.9) 0.3 (0.4) 43 (5.1)
1992 0.4 (0.7) 1.5 (1.8) 1.0 (1.1) 0.4 (0.8) 2.4 (4.4)
1993 0.3 (0.5) 3.5 (6.4) 3.1 (5.6) 0.0 (0.1) 4.5 (6.4)
1994 0.4 (0.8) 3.1 (4.7) 2.4 (3.6) 0.1(0.2) 2.4 (4.2)
1995 0.5 (0.7) 5.2(5.9) 4.4 (5.2) 0.3 (0.4) 3.0 (3.9)
1996 0.1(0.2) 0.6 (0.4) 0.5 (0.4) 0.0 (0.1) 1.1(1.6)
1997 1.6 (2.7) 1.6 (1.7) 1.4 (1.7) 0.3 (0.5) 1.0 (1.1)
1998 0.4 (0.5) 0.8 (0.6) 0.4 (0.3) 0.1(0.2) 1.0 (1.4)
1999 7.2 (13.6) 1.9 (2.2) 1.3 (1.5) 9.5 (18.5) 0.9 (1.1)
2000 0.1(0.2) 1.5(1.2) 1.3 (0.9) 0.0 (0.0) 0.7 (0.8)
2001 2.5 (4.9) 3.7(6.1) 1.9 (2.8) 0.6 (1.1) 3.8(7.5)
2002 0.0 (0.0) 1.9 (2.5) 1.9 (2.5) 0.0 (0.0) 0.4 (0.4)
2003 0.0 (0.0) 1.5 (2.0) 1.4 (1.9) 0.0 (0.1) 1.2 (2.1)
2004 1.4 (2.7) 0.8 (0.9) 0.8 (0.9) 1.12.2) 0.5 (0.6)
2005 0.1(0.1) 0.2 (0.3) 0.2 (0.3) 0.0 (0.0) 1.3 (2.0)
2006 0.1 (0.1) 1.4 (1.1) 1.2 (1.0) 0.0 (0.0) 1.0 (1.1)
2007 0.2 (0.4) 1.2 (1.3) 1.1 (L.1) 0.1 (0.1) 0.8 (1.3)
2008 0.4 (0.8) 1.3 (1.2) 1.1 (1.0) 0.2 (0.4) 1.5 (2.1)
2009 0.0 (0.1) 0.9 (1.2) 0.7 (0.9) 0.0 (0.0) 0.3 (0.3)
2010 0.1 (0.1) 1.4 (1.3) 1.2 (1.0) 0.0 (0.0) 0.6 (0.8)
2011 0.0 (0.1) 1.0 (1.3) 1.0 (1.2) 0.0 (0.0) 0.5 (0.6)
2012 0.4 (0.6) 1.2 (1.5) 1.2 (1.3) 0.0 (0.0) 0.4 (0.5)
2013 0.1(0.2) 1.7 (2.0) 1.6 (1.9) 0.0 (0.0) 0.1(0.1)
2014 0.1 (0.1) 3.0 (4.2) 2.6 (3.9) 0.0 (0.0) 0.5 (0.9)
2015 0.1(0.2) 3.5 (4.9) 3.3 (4.7) 0.0 (0.0) 1.8 (3.3)
2016 0.5 (0.7) 1.3 (1.9) 1.0(1.5) 0.0 (0.1) 1.3 (1.4)
2017 0.1 (0.1) 1.0 (1.3) 1.0 (1.2) 0.0 (0.0) 0.3(0.3)
2018 1.5 (2.9) 0.3 (0.2) 0.2 (0.2) 0.0 (0.0) 0.9 (1.7)
2019 0.2 (0.3) 0.9 (0.6) 0.3 (0.3) 0.0 (0.0) 0.6 (0.5)
2021 0.1 (0.1) 1.2 (0.7) 1.1 (0.7) 0.0 (0.0) 0.9 (1.0)
2022 0.0 (0.0) 1.3 (0.7) 1.3 (0.7) 0.0 (0.0) 0.5 (0.4)
2023 0.1 (0.1) 0.7 (0.4) 0.7 (0.4) 0.0 (0.0) 0.6 (0.5)
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Table 10-- Time series of biomass (t) estimates (£ 95%f@iplue king crabRaralithodes platypysby
size category (CL) and sex in the Pribilof District from National Marine Fisheries Service
eastern Bering Sea bottom trawl surveys. See authoi®7® 1980 data.

Immature male Mature male Legal male
Year (<120 mm) (=120 mm) (=135 mm) Immature femmale  Mature female
1981 1,704 (997) 11,628 (3,963) 10,554 (3,613) 497 (402) 5,987 (5,507)
1982 1,152 (525) 7,389 (2,712) 6,893 (2,595) 553 (621) 8,824 (11,724)
1983 962 (674) 5,409 (1,882) 4,474 (1,533) 258 (307) 9,990 (15,495)
1984 130 (92) 2,216 (993) 1,824 (884) 15 (21) 3,070 (2,292)
1985 39 (56) 1,055 (551) 755 (418) 5(4) 520 (457)
1986 4N 1,505 (893) 1,473 (887) 11 (16) 2,420 (4,272)
1987 191 (294) 2,923 (2,357) 2,781 (2,258) 119 (199) 795 (909)
1988 170 (236) 842 (873) 842 (873) 190 (294) 528 (508)
1989 1,275 (1,550) 827 (1,034) 827 (1,034) 801 (1,045) 945 (1,075)
1990 2,004 (2,598) 3,078 (3,617) 1,514 (1,529) 1,118 (2,034) 1,810 (1,803)
1991 1,377 (1,043) 4,690 (3,544) 3,326 (2,931) 343 (319) 2,433 (1,973)
1992 1,801 (1,808) 4,391 (3,637) 3,035 (2,654) 802 (1,510) 1,848 (1,737)
1993 1,088 (1,162) 4,556 (2,743) 3,203 (1,887) 444 (543) 1,647 (1,489)
1994 619 (471) 3,410 (2,305) 2,806 (1,929) 87 (97) 4,806 (4,207)
1995 968 (1,637) 8,360 (9,898) 6,787 (8,180) 331 (586) 3,948 (4,017)
1996 745 (884) 4,641 (2,444) 3,873 (2,012) 177 (144) 5,408 (5,318)
1997 381 (407) 3,233 (1,749) 2,765 (1,470) 194 (250) 2,835 (2,386)
1998 692 (561) 2,798 (1,367) 2,510 (1,253) 267 (223) 1,914 (1,654)
1999 161 (127) 1,729 (1,141) 1,426 (970) 0(0) 2,868 (2,625)
2000 113 (151) 2,091 (1,212) 1,746 (1,044) 0(0) 1,462 (1,319)
2001 87 (130) 1,599 (2,302) 1,461 (2,172) 0() 1,816 (2,571)
2002 0(0) 680 (674) 647 (665) 0(0) 1,401 (2,129)
2003 19 (37) 702 (550) 671 (541) 21(27) 1,286 (1,880)
2004 36 (46) 107 (122) 48 (95) 25 (41) 98 (114)
2005 326 (601) 344 (479) 344 (479) 477 (935) 370 (413)
2000 87 (100) 166 (196) 139 (191) 38 (45) 538 (801)
2007 197 (284) 306 (479) 206 (2906) 59 (91) 223 (384)
2008 212 (395) 46 (90) 46 (90) 222 (392) 450 (560)
2009 254 (339) 497 (695) 187 (221) 80 (104) 545 (907)
2010 92 (153) 303 (274) 190 (180) 84 (95) 310 (401)
2011 0(0) 461 (763) 399 (693) 3(5 34 (49)
2012 165 (323) 644 (928) 459 (579) 9(17) 229 (296)
2013 15 (28) 250 (391) 190 (280) 12 (17) 154 (211)
2014 83 (102) 233 (320) 233 (320) 16 (32) 91 (108)
2015 82 (120) 622 (480) 428 (385) 0(0) 160 (207)
2016 70 (67) 129 (154) 68 (133) 49 (48) 352 (340)
2017 45 (68) 253 (254) 223 (250) 55 (54) 204 (237)
2018 94 (99) 152 (170) 152 (170) 13 (25) 108 (154)
2019 114 (121) 204 (241) 204 (241) 0(0) 407 (685)
2021 15 (29) 401 (395) 205 (333) 0(0) 260 (322)
2022 00 111 (152) 111 (152) 0(0) 145 (189)
2023 24 (47) 0(0) 0 (0) 0(0) 118 (231)
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Table 11-- Time series of abundance (in millions) estimates (+ 95%¢#Hize category (CL) and sex
for blue king crabRaralithodes platypysn the Pribilof District from National Marine

Fisheries Service eastern Berini Sea boti@awl surveis. See authors for 197330 data.

1981 2.1(1.3) 3.8(1.3) 3.2 (L.1) 0.8 (0.7) 5.4 (4.7)
1982 1.4 (0.8) 2.4 (0.8) 2.1 (0.8) 0.9 (0.9) 7.8 (10.0)
1983 1.0 (0.7) 1.9 (0.7) 1.3 (0.4) 0.5 (0.5) 9.3 (14.2)
1984 0.5 (0.4) 0.8 (0.3) 0.6 (0.3) 0.5 (0.5) 2.8(2.1)
1985 0.1(0.1) 0.4 (0.2) 0.3 (0.2) 0.3 (0.3) 0.5 (0.4)
1986 0.0 (0.0) 0.5 (0.3) 0.5 (0.3) 0.0 (0.1) 2.1 (3.7)
1987 0.6 (1.0) 0.9 (0.7) 0.8 (0.7) 0.4 (0.6) 0.7 (0.8)
1988 1.2 (2.0) 0.2 (0.2) 0.2 (0.2) 0.9 (1.5) 0.5 (0.4)
1989 3.5 (4.0) 0.2 (0.3) 0.2 (0.3) 2.6 (3.8) 1.1 (1.5)
1990 2.4 (2.9) 1.5 (1.8) 0.6 (0.6) 2.2(3.9) 2.0 (2.2)
1991 1.9 (1.4) 2.0 (1.4) 1.2 (1.1) 0.8 (0.7) 2.8(2.3)
1992 2.4 (2.8) 1.9 (1.6) 1.2 (1.0) 1.8 (3.3) 2.1 (2.1)
1993 1.5 (1.5) 1.9 (1.1) 1.1 (0.7) 0.9 (1.0) 1.8 (1.6)
1994 0.6 (0.5) 1.3 (0.9) 0.9 (0.6) 0.1 (0.2) 5.0 (4.4)
1995 1.1 (2.0) 3.1 (3.6) 2.2 (2.6) 0.7 (1.2) 4.0 (4.1)
1996 0.7 (0.9) 1.7 (0.9) 1.3 (0.7) 0.3 (0.2) 5.0 (4.8)
1997 0.5 (0.5) 1.2 (0.7) 0.9 (0.5) 0.3 (0.4) 2.6(2.2)
1998 0.9 (0.9) 1.0 (0.5) 0.8 (0.4) 0.5 (0.4) 1.8 (1.6)
1999 0.2 (0.1) 0.6 (0.4) 0.5 (0.3) 0.0 (0.0) 2.8 (2.6)
2000 0.2 (0.2) 0.7 (0.4) 0.5 (0.3) 0.0 (0.0) 1.4 (1.2)
2001 0.1(0.1) 0.5 (0.7) 0.4 (0.7) 0.0 (0.0) 1.7 (2.5)
2002 0.0 (0.0) 0.2 (0.2) 0.2 (0.2) 0.0 (0.0) 1.2(1.9)
2003 0.0 (0.1) 0.2 (0.2) 0.2 (0.2) 0.1(0.1) 1.1(1.7)
2004 0.1 (0.1) 0.0 (0.1) 0.0 (0.0) 0.1 (0.1) 0.1 (0.1)
2005 2.0 (3.7) 0.1 (0.1) 0.1 (0.1) 2.3 (4.4) 0.3 (0.3)
2006 0.1(0.1) 0.1 (0.1) 0.0 (0.1) 0.1 (0.1) 0.4 (0.6)
2007 0.2 (0.3) 0.1(0.2) 0.1 (0.1) 0.1 (0.2) 0.2 (0.3)
2008 0.2 (0.4) 0.0 (0.0) 0.0 (0.0) 0.3 (0.6) 0.4 (0.6)
2009 0.3 (0.3) 0.2 (0.4) 0.1(0.1) 0.2 (0.2) 0.5 (0.8)
2010 0.1(0.2) 0.1 (0.1) 0.1 (0.1) 0.2 (0.2) 0.2 (0.3)
2011 0.0 (0.0) 0.2 (0.3) 0.1(0.2) 0.0 (0.0) 0.0 (0.0)
2012 0.2 (0.4) 0.3 (0.4) 0.2 (0.2) 0.0 (0.1) 0.3 (0.5)
2013 0.1(0.1) 0.1(0.2) 0.1 (0.1) 0.0 (0.1) 0.2 (0.2)
2014 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.0 (0.1) 0.1 (0.1)
2015 0.1(0.1) 0.2 (0.2) 0.1 (0.1) 0.0 (0.0) 0.2 (0.3)
2016 0.1(0.1) 0.1 (0.1) 0.0 (0.0) 0.1(0.1) 0.4 (0.4)
2017 0.1(0.1) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.2 (0.3)
2018 0.1(0.1) 0.1 (0.1) 0.1 (0.1) 0.0 (0.0) 0.1(0.1)
2019 0.2 (0.1) 0.1 (0.1) 0.1 (0.1) 0.0 (0.0) 0.3 (0.5)
2021 0.0 (0.0) 0.2 (0.2) 0.1 (0.1) 0.0 (0.0) 0.2 (0.3)
2022 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.1 (0.1)
2023 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.1 (0.2)
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Table 12-- Time series of biomass (t) estimates (+ 95%f@ipblue king crabRaralithodes platypysby
size category (CL) and sex in the St. Matthew Island Section sampling stratum of the
Northern Dstrict from National Marine Fisheries Service eastern Bering Sea btrtain
surveys. See authors for 197882 data.

Immature male Mature male Legal male
Year (<105 mm) (=105 mm) (=120 mm) Immature female  Mature female
1983 1,162 (1,108) 8,834 (4,907) 6,919 (3,631) 78 (95) 1,597 (2,183)
1984 539 (328) 3,737 (1,358) 3,145 (1,219) 42 (81) 216 (285)
1985 404 (273) 2,831 (1,208) 2,405 (987) 95 (93) 38 (60)
1986 252 (238) 1,267 (971) 725 (442) 99 (112) 13 (25)
1987 495 (379) 2,022 (1,130) 1,284 (687) 205 (212) 35 (49)
1988 702 (558) 2,830 (1,346) 1,880 (821) 612 (494) 123 (147)
1989 3,041 (2,696) 4,790 (2,344) 3,415 (1,727) 1,219 (1,027) 504 (448)
1990 1,122 (1,153) 5,931 (3,073) 4,707 (2,436) 336 (351) 13 (25)
1991 1,664 (1,662) 6,073 (2,918) 4,099 (1,901) 521 (749) 270 (506)
1992 1,250 (942) 6,279 (2,513) 4,608 (1,814) 280 (377) 216 (250)
1993 2,106 (1,673) 8,425 (2,685) 6,258 (2,002) 643 (843) 1,635 (3,026)
1994 916 (403) 5,812 (2,008) 4,246 (1,450) 99 (92) 128 (131)
1995 1,038 (589) 4,889 (1,653) 3,448 (1,288) 182 (151) 21 (28)
1996 1,291 (891) 8,494 (4,013) 6,218 (2,772) 364 (421) 432 (770)
1997 1,342 (1,093) 10,005 (6,471) 7,341 (4,082) 287 (419) 407 (707)
1998 902 (661) 7,478 (5,269) 5,487 (3,564) 210 (265) 243 (261)
1999 272 (239) 1,423 (507) 1,163 (462) 93 (121) 14 (28)
2000 315 (212) 1,880 (1,136) 1,534 (993) 52 (60) 37 (52)
2001 483 (415) 2,512 (1,254) 1,937 (1,058) 145 (251) 43 (48)
2002 119 (144) 1,640 (1,033) 1,371 (971) 1(2) 89 (120)
2003 542 (677) 1,233 (765) 918 (495) 94 (151) 339 (430)
2004 443 (508) 1,341 (754) 1,139 (597) 194 (230) 66 (82)
2005 449 (394) 1,396 (987) 1,016 (699) 93 (105) 52 (76)
2006 1,050 (946) 3,223 (2,262) 2,460 (1,464) 145 (149) 14 (28)
2007 2,618 (2,331) 4,564 (3,113) 2,217 (1,334) 247 (281) 47 (47)
2008 1,972 (1,729) 3,655 (2,059) 2,701 (1,548) 214 (280) 40 (45)
2009 1,891 (942) 5,079 (2,630) 2,571 (1,201) 218 (181) 192 (191)
2010 3,974 (5,873) 8,141 (5,955) 4,317 (2,165) 112 (169) 456 (856)
2011 1,699 (2,064) 9,516 (10,167) 5,701 (5,504) 122 (143) 32 (46)
2012 907 (777) 5,652 (3,668) 3,313 (1,915) 52 (60) 74 (64)
2013 446 (320) 2,022 (860) 1,485 (702) 85 (130) 27 (38)
2014 796 (733) 5,472 (4,750) 3,568 (2,472) 40 (43) 62 (75)
2015 825 (1,310) 5,134 (7,656) 3,592 (5.,468) 5(9) 24 (35)
2016 509 (632) 3,072 (2,273)  2,305(1,612) 0(0) 129 (104)
2017 122 (155) 1,721 (1,968) 1,333 (1,482) 61 (94) 0 (0)
2018 434 (497) 1,612 (879) 1,358 (735) 312 (305) 316 (267)
2019 765 (831) 2,879 (1,892) 2,304 (1,483) 525 (670) 389 (481)
2021 804 (1,170) 1,620 (1,249) 1,426 (1,091) 404 (435) 346 (461)
2022 1,352 (1,354) 1,902 (2,036) 1,467 (1,734) 360 (511) 549 (612)
2023 557 (536) 1,719 (1,433) 1,162 (1,009) 155 (185) 181 (285)
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Table 13-- Time series of abundance (in millions) estimates (+ 954dCblue king crabRaralithodes
platypug by size categor{CL) and sex in the St. Matthew Island Section sampling stratum
of the Northern District from National Marine Fisheries Service eastern Bering Sea bottom

trawl surveis. See authors for 1978382 data.

1983 2.0 (2.0) 5.0 (2.9) 3.3 (1.7) 0.4 (0.5) 2.6 (3.5)
1984 1.3 (1.1) 1.9 (0.7) 1.5 (0.6) 0.2 (0.4) 0.3 (0.4)
1985 0.7 (0.5) 1.5 (0.7) 1.1 (0.5) 0.3 (0.3) 0.1 (0.1)
1986 0.6 (0.5) 0.8 (0.7) 0.4 (0.2) 0.3 (0.3) 0.0 (0.0)
1987 1.0 (0.8) 1.3 (0.8) 0.7 (0.4) 0.6 (0.6) 0.1 (0.1)
1988 1.5 (1.2) 1.8 (0.9) 1.0 (0.4) 1.6 (1.3) 0.2 (0.2)
1989 6.2 (5.6) 2.9(1.5) 1.8 (0.9) 3.2 (2.8) 1.0 (0.8)
1990 1.9 (1.9) 3.4 (1.8) 2.3 (1.2) 0.8 (0.9) 0.0 (0.0)
1991 3.3(3.7) 3.9(1.9) 2.2 (1.0) 1.4 (2.1) 0.4 (0.8)
1992 2.2 (2.0) 3.7(1.5) 2.3 (0.9) 0.8 (1.0) 0.5 (0.5)
1993 4.2 (3.8) 5.1(1.7) 3.3(1.1) 1.7 (2.2) 2.3 (4.3)
1994 1.4 (0.6) 3.6 (1.3) 2.3 (0.8) 0.2 (0.2) 0.2 (0.2)
1995 1.7 (1.1) 2.9 (1.0) 1.7 (0.6) 0.6 (0.5) 0.0 (0.1)
1996 2.4(1.8) 5.0 (2.5) 3.1(1.4) 1.1 (1.4) 0.7(1.2)
1997 2.3 (2.0) 6.0 (4.2) 3.8(2.2) 0.8 (1.2) 0.6 (1.1)
1998 2.1(2.0) 4.5(3.4) 2.8 (2.0) 0.6 (0.8) 0.4 (0.4)
1999 0.5 (0.5) 0.8 (0.3) 0.6 (0.2) 0.3 (0.4) 0.0 (0.0)
2000 0.5 (0.4) 1.0 (0.6) 0.7 (0.5) 0.1 (0.2) 0.1 (0.1)
2001 0.8 (0.7) 1.4 (0.7) 0.9 (0.5) 0.4 (0.6) 0.1 (0.1)
2002 0.2 (0.2) 0.9 (0.5) 0.6 (0.4) 0.0 (0.0) 0.1(0.2)
2003 1.2 (1.6) 0.7 (0.5) 0.5 (0.3) 0.3 (0.5) 0.6 (0.7)
2004 0.9 (1.1) 0.7 (0.5) 0.6 (0.3) 0.5 (0.6) 0.1(0.1)
2005 0.9 (0.8) 0.8 (0.6) 0.5 (0.4) 0.3 (0.3) 0.1 (0.1)
2006 1.8 (1.8) 1.9 (1.4) 1.2 (0.8) 0.3 (0.3) 0.0 (0.0)
2007 4.5 (3.9) 3.2(2.3) 1.2 (0.7) 0.8 (1.0) 0.1(0.1)
2008 3.8 (3.5) 2.3 (1.3) 1.5 (0.8) 0.7 (0.9) 0.1 (0.1)
2009 3.4 (2.0) 3.6 (2.0) 1.4 (0.7) 0.6 (0.5) 0.4 (0.4)
2010 6.2 (9.1) 5.7 (4.6) 2.5(1.3) 0.4 (0.6) 1.0 (1.9)
2011 2.6 (2.9) 6.5(7.2) 3.2(3.2) 0.4 (0.4) 0.1(0.1)
2012 1.6 (1.4) 3.8 (2.6) 1.8 (1.0) 0.2 (0.2) 0.1 (0.1)
2013 0.8 (0.7) 1.3 (0.5) 0.8 (0.4) 0.3 (0.4) 0.1 (0.1)
2014 1.3(1.1) 3.4 (3.4) 1.8 (1.4) 0.1(0.1) 0.1 (0.1)
2015 1.2(1.8) 3.2 (4.8) 2.0 (3.1) 0.0 (0.0) 0.1 (0.1)
2016 0.8 (1.0) 1.8 (1.5) 1.2 (0.9) 0.0 (0.0) 0.3(0.2)
2017 0.2 (0.2) 1.0 (1.2) 0.7 (0.8) 0.1 (0.2) 0.0 (0.0)
2018 1.1(1.3) 0.9 (0.5) 0.7 (0.3) 1.0 (1.0) 0.6 (0.5)
2019 1.9 (2.2) 1.7 (1.1) 1.2 (0.8) 1.5 (1.9) 0.8 (1.0)
2021 1.7 (2.5) 0.8 (0.7) 0.7 (0.5) 1.1 (L1) 0.8 (1.1)
2022 3.2(3.7) 1.1(1.2) 0.8 (0.9) 1.1 (1.6) 1.1(1.3)
2023 0.9 (0.8) 1.1 (0.9) 0.6 (0.6) 0.4 (0.4) 0.3 (0.5)
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Table 14 -- Time series of biomass (t) estima{e€95% Cl)for male Tanner craliChionoecetes bairjli
by size category (CW) from National Marine Fisheries Service eastern Bering Sea bottom

trawl surveisg&stof 166° W. See authors for 191987 data.

1988 26,460 (10,877) 31,670 (29,201) 22,482 (23,678) 18,413 (20,791)
1989 27,575 (10,304) 60,142 (20,624) 49,413 (17,768) 41,104 (15,600)
1990 23,938 (8,095) 52,942 (18,111) 47,567 (17,313) 42,987 (16,387)

1991 25,932 (9,567) 63,893 (40,349) 54,968 (34,298) 47,449 (28,066)
1992 15,381 (9,945) 74,538 (47,450) 66,517 (43,193) 57,665 (37,452)
1993 8,056 (3,514) 45,337 (17,552) 40,826 (16,127) 34,932 (13,503)
1994 3,217 (1,179) 29,086 (9,786) 26,534 (9,202) 23,912 (8,525)
1995 1,985 (712) 17,687 (8,332) 16,321 (7,999) 14,757 (7,503)
1996 3,435 (1,402) 16,545 (10,642) 15,562 (10,219) 14,242 (9,667)
1997 3,301 (1,402) 5,787 (2,014) 5,026 (1,876) 4,561 (1,816)
1998 3,175 (858) 5,229 (1,580) 4,259 (1,330) 3,605 (1,157)
1999 8,470 (7,770) 6,365 (3,007) 4,498 (2,142) 3,483 (1,723)
2000 5,297 (2,546) 11,131 (6,847) 8,913 (5,700) 7,529 (5.210)
2001 5,780 (2.937) 10,451 (4,498) 9,036 (4,185) 8,073 (3,986)
2002 4,359 (1,802) 10,043 (4,434) 9,030 (4,172) 8,046 (3,934)
2003 6,281 (2,582) 10,883 (4,939) 9,175 (4,643) 7,991 (4,366)
2004 3,444 (1,122) 9,011 (5,060) 7,773 (4,961) 6,513 (4.801)
2005 5,325 (1,725) 12,118 (5,182) 10,289 (4,831) 8,190 (4,386)
2006 15,136 (15,088) 13,500 (5,467) 10,921 (4,711) 8,027 (4,229)
2007 12,137 (7,936) 15,802 (8,749) 11,884 (6,510) 9,457 (5,598)
2008 10,424 (7,257) 26,753 (28,996) 22,447 (26,113) 18,764 (23,837)
2009 3,849 (1,499) 10,937 (5,728) 8,947 (5,020) 7,783 (4,470)
2010 3,674 (1,177) 10,752 (5,420) 9,137 (4,827) 7,582 (4,347)
2011 11,865 (6,540) 11,525 (6,302) 9,814 (5,862) 8,500 (5,372)
2012 30,882 (21,123) 14,485 (6,790) 10,602 (4,896) 8,378 (4,101)
2013 25,423 (16,036) 39,157 (25,944) 23,823 (13,353) 14,397 (6,421)
2014 18,262 (5,903) 39,934 (12,430) 30,404 (10,151) 24,210 (8,920)
2015 7,853 (2,614) 27,241 (6,936) 22,853 (6,247) 19,301 (5,771)
2016 6,997 (3,949) 18,523 (4,755) 14,143 (3,707) 10,695 (2,992)
2017 4,565 (1,860) 19,387 (6,292) 15,675 (5,221) 12,470 (4,399)
2018 2,711 (873) 11,058 (3,127) 8,861 (2,600) 7,355 (2,333)
2019 4,414 (3,692) 6,377 (2,347) 5,521 (2,138) 4,769 (1,939)
2021 7,704 (2,630) 5,023 (2,120) 3,514 (1,538) 2,403 (1,073)
2022 6,036 (2,165) 8,725 (3,457) 6,430 (2,805) 4,676 (2,142)
2023 3,956 (1,131) 6,382 (1,946) 4,702 (1,617) 3,581 (1,315)
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Table 15-- Time series of biomagy) estimaes(x 95% Cl)for new hardshell male Tanner crab
(Chionoecetes bair)lieastof 166° W using the traditional size cutoff for maturi€y ( 1 1 3
mm) and maturity based on chela measurenfemts National Marine Fisheries Service
eastern Bering Sea bottom trasurveys.

1990 37,831 (15,585) 34,402 (13,925) 56,997 (18,786)
1991 41,896 (38,949) 29,501 (24,780) 61,851 (44,482)
1992 49,258 (44,560) 38,966 (34,849) 60,184 (53,045)
1993 27,694 (16,229) 19,972 (11,060) 31,679 (18,091)
1994 9,442 (4,718) 9,639 (4,743) 10,574 (5,137)
1995 620 (473) 693 (521) 1,246 (728)
1996 354 (212) 549 (266) 2,787 (1,296)
1997 793 (396) 736 (366) 3,553 (1,614)
1998 1,756 (901) 2,131 (905) 3,892 (1,317)
1999 2,626 (2,013) 2,741 (2,113) 9,564 (9,498)
2000 5,156 (5,393) 4,628 (4,603) 8,279 (7,143)
2001 5,073 (3,248) 4,403 (2,804) 9,116 (4,201)
2002 1,086 (815) 1,136 (795) 3,394 (1,547)
2003 2,588 (1,492) 2,543(1,418) 7,575 (3,599)
2004 2,515 (1,327) 3,084 (1,403) 4,417 (1,765)
2005 4,135 (1,640) 4,847 (1,662) 7,424 (2,424)
2006 3,319 (2,694) 5,979 (6,878) 14,954 (17,557)
2007 6,908 (7,536) 7,950 (7,918) 15,623 (13,692)
2008 18,726 (28,480) 20,018 (29,170) 25,860 (35,398)
2009 3,510 (1,679) na na

2010 4,196 (3,771) 3,610 (2,998) 6,128 (4,147)
2011 2,040 (990) na na

2012 4,778 (3,345) 7,333 (4,838) 31,508 (21,308)
2013 33,647 (25,902) na na

2014 24,073 (10,302) 22,753 (9,246) 36,423 (13,594)
2015 11,732 (4,328) na na

2016 4,155 (1,920) 4,685 (2,650) 6,828 (5,492)
2017 2,160 (3,233) 1,802 (2,648) 3,264 (4,667)
2018 225 (142) 305 (172) 1,547 (673)
2019 625 (477) 706 (613) 4,407 (3,943)
2021 2,715 (1,689) 3,220 (1,807) 8,558 (3,686)
2022 6,540(3,326) 6,951 (3,359) 11,391 (4,878)
2023 4,018 (1,677) 4,435 (1,810) 6,430 (2,275)
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Table B. -- Time series of biomass (t) estimates (+ 95%f@¥emale Tanner cralChionoecetes bairli
by size category (CW) from National Marine Fisheries Service eastern Bering Sea bottom
trawl surveyseastof 166° W. See authors for 191987 data.

Year Immature female Mature female
1988 3,703 (1,574) 19,182 (11,150)
1989 6,666 (3,722) 12,309 (4,797)
1990 5,990 (3,260) 19,032 {8,996)
1991 3,633 (1,680) 27,708 (17,830)
1992 346 (197) 11,013 (4,847)
1993 153 (106) 5,171 (2,167)
1994 65 (42) 5,268 (3,096)
1995 250 (123) 5,732 (3,442)
1996 1,015 (557) 5,533 (3,885)
1997 967 (708) 1,947 (857)
1998 550 (228) 1,202 (492)
1999 1,089 (840) 2,272 (1,486)
2000 729 (432) 2,885 (2,197)
2001 2,617 (2,200) 1,314 (618)
2002 1,768 (970) 1,701 (1,106)
2003 705 (328) 2,090 (940)
2004 267 (201) 863 (341)
2005 1,673 (1,290) 2,820 (2,022)
2006 2,451 (2,410) 4,025 (2,318)
2007 696 (447) 5,916 (4,373)
2008 622 (639) 4,457 (2,665)
2009 533 (355) 4,021 (3,045)
2010 795 (483) 2,115 (1,752)
2011 4,390 (3,137) 2,225 (1,174)
2012 5,694 (4,988) 8,550 (5,264)
2013 2,344 (1,718) 11,054 (7,122)
2014 489 (193) 8,159 (7,538)
2015 628 (372) 4,675 (3,126)
2016 50 (32) 1,429 (850)
2017 158 (122) 1,986 (769)
2018 990 (492) 598 (269)
2019 1,481 (956) 652 (437)
2021 1,063 (575) 2,816 (1,190)
2022 690 (509) 1,800 (811)
2023 1,017 (522) 1,605 (720)



Table . -- Time series of abundance (in millions) estimates (+ 95%dCnale Tanner crab
(Chionoecetes bairjlby size category (CW) from National Marine Fisheries Service eastern

Berini Sea bottom trawl surveﬁstof 166° W. See authors for 191987 data.

1988 138.2 (43.6) 49.3 (41.4) 29.6 (29.6) 22.1 (24.3)
1989 243.7 (118.7) 89.5 (30.2) 66.4 (23.3) 51.1 (18.9)
1990 167.4 (60.3) 68.1 (22.0) 56.7 (19.8) 48.3 (17.9)
1991 123.4 (43.9) 90.2 (61.3) 71.3 (48.3) 57.5 (36.7)
1992 54.7 (32.2) 105.7 (67.0) 88.5 (57.3) 72.3 (46.4)
1993 30.0 (12.5) 63.8 (25.1) 54.2 (22.0) 43.5 (17.0)
1994 12.8 (4.2) 39.4 (13.4) 34.0 (12.1) 29.2 (10.8)
1995 10.6 (3.8) 24.0 (11.0) 21.2 (10.3) 18.3 (9.4)
1996 29.3 (13.6) 21.8 (13.8) 19.8 (12.9) 17.3 (11.8)
1997 36.5 (23.8) 7.9 (2.6) 6.3 (2.2) 54(2.1)
1998 24.9 (7.8) 7.8 (2.4) 5.8 (1.8) 4.6 (1.4)
1999 50.1 (39.8) 10.1 (4.8) 6.1 (2.8) 4.3 (2.0)
2000 32.7 (13.2) 16.8 (10.0) 12.1(7.5) 9.6 (6.6)
2001 118.0 (76.5) 14.5 (5.6) 11.5 (4.9) 9.8 (4.5)
2002 45.8 (22.0) 13.2 (5.3) 11.0 (4.6) 9.2 (4.2)
2003 41.8(17.7) 14.9 (5.8) 11.2 (5.1) 9.1 (4.5)
2004 18.2 (8.1) 12.4 (5.3) 9.7 (4.9) 74 (4.6)
2005 41.9 (19.5) 17.5 (6.4) 13.5 (5.6) 9.7 (4.6)
2006 84.0 (71.2) 20.1 (7.7) 14.6 (5.8) 10.9 (4.8)
2007 52.2(29.7) 24.7 (13.0) 16.2 (8.1) 11.8 (6.4)
2008 42.1(27.7) 37.8 (36.2) 28.7 (30.0) 21.9 (25.8)
2009 32.8 (15.3) 16.1 (8.1) 11.8 (6.5) 9.7 (5.4)
2010 39.1 (18.3) 15.3 (7.3) 11.9 (6.1) 9.1 (5.1)
2011 135.2 (77.2) 16.0 (7.5) 12.4 (6.4) 10.0 (5.5)
2012 167.6 (120.5) 22.7 (10.7) 14.4 (6.4) 10.3 (4.8)
2013 110.0 (60.5) 69.6 (49.7) 37.0 (22.5) 19.6 (9.2)
2014 75.5 (21.3) 62.3 (19.0) 41.9 (13.4) 30.5 (10.9)
2015 40.2 (13.7) 40.0 (9.4) 30.7 (7.8) 24.1 (6.8)
2016 24.6 (13.6) 29.6 (7.7) 20.2 (5.3) 13.9 (3.8)
2017 20.6 (8.7) 29.8 (9.5) 21.8 (7.1) 15.9 (5.5)
2018 40.8 (17.3) 16.7 (4.5) 12.0 (3.4) 9.2 (2.9)
2019 37.6 (22.8) 9.3 (3.3) 7.5 (2.8) 6.1 (2.4)
2021 50.6 (19.6) 8.6 (3.6) 5.4 (2.4) 34(1.5)
2022 60.7 (36.9) 14.3 (5.4) 9.5 (4.0) 6.3 (2.8)
2023 42.1 (16.7) 10.4 (3.0) 6.8 (2.3) 4.7 (1.7)



Table 18-- Time series of abundanémillions) estimateg+ 95% CI)for new rardshell male Tanner crab
(Chionoecetes bair)lieastof 166° W using the traditional size cutoff for maturi€y ( 1 1 3
mm) and maturity based on chela measurenfemts National Marine Fisheries Service
eastern Bering Sea bottom trawl surveys.

1990 47.0 (18.6) 46.6 (17.1) 194.3 (62.4)
1991 58.8 (59.4) 38.3 (34.7) 160.8 (83.7)
1992 69.0 (63.4) 52.7 (47.4) 108.6 (92.2)
1993 37.2 (23.2) 24.4(14.2) 53.0 (30.1)
1994 11.6 (5.9) 12.8 (6.4) 17.6 (7.6)
1995 0.9 (0.7) 1.1 (0.9) 7.3(3.2)
1996 0.4 (0.3) 1.2 (0.6) 26.1 (13.0)
1997 1.5 (0.7) 1.5 (0.7) 35.0 (22.3)
1998 3.0 (1.5) 4.7 (1.8) 23.5 (7.4)
1999 4.7 (3.7) 5.9 (4.8) 49.3 (42.6)
2000 7.7(8.1) 8.0 (7.6) 32.3 (17.4)
2001 6.4 (3.8) 5.9 (3.2) 115.8 (73.0)
2002 1.4 (1.0) 1.9 (1.1) 39.9 (20.4)
2003 4.0 (2.2) 4.8 (2.4) 41.3 (18.2)
2004 4.0 (2.1) 6.3 (2.6) 16.8 (7.5)
2005 6.5 (2.6) 10.2 (3.3) 40.7 (18.7)
2006 5.3 (4.6) 15.4 (19.9) 77.6(74.6)
2007 10.7 (11.0) 15.8 (14.3) 51.1 (36.0)
2008 24.7 (35.1) 31.7 (41.3) 55.4 (61.4)
2009 5.1 (2.3) na na
2010 6.1 (5.4) 5.9 (4.3) 39.0 (18.6)
2011 2.9 (1.4) na na
2012 8.8 (6.2) 21.9 (14.6) 160.9 (116.8)
2013 61.2 (49.7) na na
2014 37.5 (15.5) 39.7 (15.3) 92.0 (29.0)
2015 16.8 (5.6) na na
2016 6.4 (3.6) 8.1 (5.9) 17.5 (16.4)
2017 3.2 (4.9) 2.9 (4.3) 13.0 (12)
2018 0.4 (0.3) 0.7 (0.4) 36.3 (16.3)
2019 1.1 (0.9) 1.6 (1.6) 36.5 (23.0)
2021 4.8 (2.9) 6.9 (3.6) 48.1 (19.8)
2022 10.5 (5.2) 13.4 (6.1) 66.2 (36.6)
2023 6.3 (2.5) 8.0 (3.2) 42.6 (16.4)
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Table B. -- Time series of abundance (in millions) estimates (x 95%dCfemale Tanner crab
(Chionoecetes bairilby size category (CW) from National Marine Fisheries Service eastern
Bering Sea bottom trawl surveyestof 166° W. See authors for 191987 data.

Year Immature female Mature female
1988 56.3(21.9) 84.4 (47.9)
1989 183.1 (118.5) 57.8 (22.9)
1990 98.7 (53.0) 101.5 (47.2)
1991 41.8 (21.3) 145.9 (103.7)
1992 5.1(3.0) 53.9 (23.2)
1993 2.9(1.9) 24.9 (10.8)
1994 2.7(1.7) 27.0(17.2)
1995 5.6(2.9) 30.2 (18.5)
1996 18.1(9.4) 28.9 (20.4)
1997 34.7 (31.1) 11.1(5.2)
1998 13.4(5.9) 6.7 (2.9)
1999 21.3 (12.5) 12.6 (7.8)
2000 16.6 (11.1) 15.0(11.2)
2001 112.2 (77.7) 7.1(3.3)
2002 36.4(19.3) 10.8 (7.9)
2003 13.6 (6.1) 12.0 (5.7)
2004 8.6 (8.3) 4.5 (2.1
2005 39.3 (32.9) 16.1 (12.1)
2000 29.1 (22.0) 21.9(12.0)
2007 11.5 (6.7) 30.5 (21.1)
2008 8.9 (5.9) 24.6 (15.2)
2009 23.9 (17.8) 22.1(16.9)
2010 29.7(19.7) 10.6 (8.4)
2011 88.8 (54.5) 12.2 (6.2)
2012 65.8 (53.9) 52.4 (35.7)
2013 33.2(20.9) 60.8 (42.5)
2014 15.1(7.5) 44,7 (42.0)
2015 14.5 (7.2) 27.6 (19.2)
2016 1.4 (0.9) 7.7 (4.7)
2017 5.3(3.4) 10.2 (4.0)
2018 35.0(16.9) 3.5(1.6)
2019 30.3 (20.1) 3.7 (2.5)
2021 22.8 (16.1) 14.8 (6.4)
2022 38.9 (33.9) 9.6 (4.6)
2023 36.5(19.8) 8.6 (3.8)
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Table20. -- Time series of biomass (t) estimates (+ 95%f@i)male Tanner crallChionoecetes baili)
by size category (CW) from National Marine Fisheries Service eastern Bering Sea bottom
trawl surveyswestof 166° W. See authors for 191987 data.
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