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Executive Summary

1. Stock:
Western Aleutian Islands (the Aleutian Islands, wa&fs171° W longitude) red king crab,
Paralithodes camtschaticus

There are two districts for State management ofraernial red king crab fisheries in waters
of the Aleutian Islands west of 171° W longitudee Adak District for waters east of 179° W
longitude and the Petrel District for waters west 8° W longitude. Although this stock has
been referred to colloquially as the “Adak” stothis report will refer to the stock as the
“Western Aleutian Islands (WAI) red king crab” skoto avoid confusion with the Adak

District.

2. Caitches:

The domestic fishery has been prosecuted since/@D&Md was opened every year through
the 1995/96 crab fishing year. Peak retained cat¢chirred in 1964/65 at 9,613 t (21,193,000
Ib). During the early years of the fishery throudle late 1970s, most or all of the retained
catch was harvested in the area between 172° Wtlmlegand 179°15' W longitude. As the
annual retained catch decreased into the mid-18idsthe early-1980s, the area west of
179°15" W longitude began to account for a largatipn of the retained catch. Retained
catch during the 10-year period 1985/86-1994/95amexl 428 t (942,940 Ib), but the
retained catch in 1995/96 was only 18 t (38,941 T)e fishery has been opened only
occasionally during 1996/97 to present. There wasegploratory fishery with a low
guideline harvest level (GHL) in 1998/99, three coissioner’s permit fisheries in limited
areas during 2000/01-2002/03 to allow for ADF&G4stty surveys, and two commercial
fisheries with a GHL of 227 t (500,000 Ib) in 2002/and 2003/04. Most of the retained
catch since 1990/91 was harvested in the Petrek Bean (between 179° W longitude and
179° E longitude); in 2002/03 and 2003/04 the comnerakfishery was opened only in the
Petrel Bank area. Retained catch in the last twarsysvith commercial fishing was 229 t
(505,642 Ib) in 2002/03 and 217 t (479,113 Ib) BOZ/04. The fishery has been closed
during 2004/05-2015/16. Discarded (non-retainedghcaf red king crab occurs in the
directed red king crab fishery (when prosecuteal)thie Aleutian Islands golden king crab
fishery, and in groundfish fisheries. Estimateduaimweight of bycatch mortality due to crab
fisheries during 1995/96-2014/15 averaged 1 t. intedéed annual weight of bycatch
mortality due to groundfish fisheries during 199B/2014/15 averaged 9 t. Estimated weight
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of annual total fishery mortality during 1995/9642015 averaged 37 t; the average annual
retained catch during that period was 29 t (63,@)6Estimated total fishery mortality for
2014/15 was <1 t. Data for estimating total fishexyrtality in 2015/16 are not yet available.

3. Stock biomass:
Estimates of past or present stock biomass aravaatable for this Tier 5 assessment.

4. Recruitment:
Estimates of recruitment trends and current lexaltive to virgin or historic levels are not

available for this Tier 5 assessment.

5. Management performance:

Overfishing did not occur during 2014/15 because 2014/15 estimated total catch (<1 t;
474 |b) did not exceed the Tier 5 OFL establish@d2014/15 (56 t; 0.12-million Ib). The
2014/15 estimated total catch did not exceed th€ ARBtablished for 2014/15 (34 t; 0.07-
million Ib). Fishery catch data for estimating fotatch in 2015/16 are not yet available. No
determination has yet been made for a fishery ogewnir harvest level, if opened, for
2016/17. The OFL and ABC values for 2016/17 in tddeles below are the author’s status
qguo, Alternative 1 recommended values.

Management Performance Table (valuesin t)
Fishing Biomass Retained  Total

a
Year MSST (MMB) TAC Catch Catch OFL ABC
2012/13 N/A N/A Closed 0 <1 56 34
2013/14 N/A N/A Closed 0 <1 56 34
2014/15 N/A N/A Closed 0 <1 56 34
2015/16 N/A N/A Closed 0 56 34
2016/17 N/A N/A 56 34

a. Pre-season harvest levels are established asatlatadable catch for the rationalized fishery west
of 179° W longitude and as a guideline harvestlléwmethe non-rationalized fishery east of 179°
W longitude.

Management Performance Table (valuesin |b)
Retained Total

F{(sl;rrlg M SST Iz{/lcmaBs)s TAC Catch Catch OFL ABC
2012/13 N/A N/A Closed 0 624 042 0.07
2013/14 N/A N/A Closed 0 732 042 0.07
2014/15 N/A N/A Closed 0 474 042 0.07
2015/16 N/A N/A Closed 0 0.12 0.07
2016/17 N/A N/A 123,867 74,320

a. Pre-season harvest levels are established astioahble catch for the rationalized fishery west
of 179° W longitude and as a guideline harvestlléwethe non-rationalized fishery east of 179°

W longitude.
b. Established in millions of Ib.

6. Basis for the OFL and ABC: See table, below; values for 2016/17 are theaaisth
recommended values.




Y earsto define Natural

Year Tier Average catch (OFL) Mortality Buffer
2012/13 5 1995/96-2007/G8 0.18 40%
2013/14 5 1995/96-2007/08 0.18 40%
2014/15 5 1995/96-2007/08 0.18 40%
2015/16 5 1995/96-2007/G8 0.18 40%
2016/17 5 1995/96-2007/08 0.18 40%

a. OFL is for total catch and was determined by therage of the total catch for these years.
b. Assumed value for FMP king crab in NPFMC (2007)eslaot enter into OFL estimation for Tier
5 stock.

. PDE of the OFL: Sampling distribution of the recommended (stajus Alternative 1)
Tier 5 OFL was estimated by bootstrapping (see@e¢t.1). The standard deviation of
the estimated sampling distribution of the recomdeehOFL is 56 t (CV = 0.42). Note
that generated sampling distribution and computaddsard deviation are meaningful as
measures in the uncertainty of the OFL only if agstions on the choice of years used to
compute the Tier 5 OFL are true (see Section E.4.f)

. Basisfor_ the ABC recommendation: The recommended ABC of 34 t is the status quo;
i.e., it is the ABC that was recommended by the $8Q012/13 — 2015/16. The ABC
for 2012/13 was established at 34 t to accommoaiatihdustry request for a small test
fishery during 2012/13 or in future years to obtaniditional data on the stock (CPT
minutes for May 2012 meeting and SSC minutes foreJ2012 meeting) and has been
maintained at that level since then.

At 34 t the ABC provides a 40% buffer on the OFL56ft; i.e., (1.0-0.4)-56 t = 34 t.

. A summary of the results of any rebuilding analyses. Not applicable; stock is not
under a rebuilding plan.

. Summary of Major Changes

. Changes to_the management of the fishery: No changes have been made to
management of the fishery (the fishery has remaatesked) and no changes have been
made to regulations pertaining to the fishery sithmese adopted by the Alaska Board of
Fisheries in March 2014.

. Changesto theinput data:

» Data on discarded catch and estimates of bycataiality in crab and groundfish
fisheries during 2014/15 have been added, but eremtered into the calculation of
the recommended 2016/17 total-catch OFL. Data teined catch during 2015/16
have been added (the directed fishery was closed)data for estimating bycatch
mortality in 2015/16 are not presently available.

. Changes to the assessment methodology: None: the computation of OFL in this
assessment follows the methodology recommendedeb8$C in June 2010.

. Changes to the assessment results, including projected biomass, TAC/GHL, total
catch (including discard mortality in all fisheries and retained catch), and OFL:
None: the computation of OFL in this assessmeiiva the methodology recommended
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by the SSC in June 2010 applied to the same dafaesatimates with the same
assumptions that were used for estimating the 20+@015/16 OFLs.

B. Responses to SSC and CPT Comments
1. Responses to the most recent two sets of SSC and CPT comments on assessmentsin
general:
 CPT, May 2015 None pertaining to a Tier 5 assessment
* SSC, June 2015*The SSC appreciates the author’s inclusion of steshdnd
metric units in the text but requests consistencyhich units are used (e.g.,
Ibs., thousand Ibs., or million Ibs. and t, mt, kay). The SSC also requests
consistency in the units chosen for tables anardig, requests that the units
cited in the table legends match the values intdbées, and suggests authors
refer to the terms of reference for chaptérs.

» ResponseThe CPT terms of reference (as updated duringldmeiary
2016 meeting) were referred to:

* “To maintain consistency among SAFEs, the docunséotdd report
everything in the document in metric tons. The @tkez summary and
the data used in the harvest strategy should begmted in both metric
tons (abbreviated t) and pounds (lbEverything weight-wise is
reported here in metric tons. Weights are givehdth t and Ib for the
following: weights in the text of the Managementfpemancesection
of the Executive Summary; weights in the Manageniarformance
table; retained catch weights in the Executive SamymGHLS/TACs
throughout the document; retained catch weights nwheesented
relative to GHLS/TACs throughout the document; iretd catch
weights in section C.4 (“Brief summary of managetri@story); and
the results of computation of the recommended A01&FL and
ABC. Otherwise weights are presented only in t. Eonsistency in
units, weights in the text and in reporting of neernended OFL and
ABC are given in whole t for metric units and whdke for U.S.
customary units; in tables of data and estimateselier, some metric
weights in are given to several decimal places lE@ome non-zero
values round to 0 t. Reporting OFL and ABC for @ in t and Ib
may result in inconsistencies in the ManagementoReance tables
and in the text when presenting previous OFLs aB€# established
using different conventions for units.

i. “Provide single plot of all model data sources aywhrs applicable —
Comment [4]: The Stockhausen tablésDone. See Table 7.

» CPT, September 201Fia September 2015 SAFE Introduction chaptdgne
pertaining to a Tier 5 assessment
» SSC, October 201Mone pertaining to a Tier 5 assessment

2. Responses to the most recent two sets of SSC and CPT_comments specific to the
assessment:
« CPT, May 2015 “If information could be recovered, the CPT requstthe
author provide a plot of CPUE through time in tH&lB/17 assessment.”
» ResponsePlots of the CPUE data presented in Table laldéndave not
been presented in the Tier 5 assessment since Egfilre 6 provides a
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plot of those data for this assessment. CPUE data historic fisheries
not already presented in the 2015 assessment lodbeen recovered.

e SSC, June 2015The SSC concurs with the CPT recommendation that t
author try to recover length and effort informationhistorical data to inform
an assessment and to provide a plot of CPUE thraigle in the 2016/17
assessment, if possible.”

» Response Data from retained-catch sampling have not bgessented
since 2009.The available size frequency data orrdétened catch from
the directed commercial fishery are summarizedppekdices A1-A4.

» CPT, September 2015 (via Sept 2014 SANHNe
» SSC, October 2014MNone

C. Introduction
1. Scientific name: Paralithodes camtschaticuSilesius, 1815

2. Description of general distribution:
The general distribution of red king crab is sumeet by NMFS (2004):

Red king crab are widely distributed throughout 88Al, GOA, Sea of
Okhotsk, and along the Kamchatka shelf up to depitf250 m. Red king crab
are found from eastern Korea around the Pacific temnorthern British
Columbia and as far north as Point Barrow (pag&)3-2

Most red and blue king crab fisheries occur at leftom 50-200 m, but red
king crab fisheries in the Aleutian Islands somesmaxtend to 300 m.

Red king crab is native to waters of 300 m or lesgending from eastern
Korea, the northern coast of the Japan Sea, Hoékd Sea of Okhotsk,
through the eastern Kamchatkan Peninsula, the ialedslands, the Bering
Sea, the GOA, and the Pacific Coast of North Anaeds far south as Alice
Arm in British Columbia. They are not found nortlh the Kamchatkan
Peninsula on the Asian Pacific Coast. In North Aozered king crab range
includes commercial fisheries in Norton Sound ammhrse populations
extending through the Bering Straits as far easBasow on the northern
coast of Alaska. Red king crab have been acclim@atétlantic Ocean waters
in Russia and northern Norway. In the Bering Sed, king crab are found
near the Pribilof Islands and east through BriB@y; but north of Bristol Bay
(58 degrees 39 minutes) they are associated watiméhinland of Alaska and
do not extend to offshore islands such as St. Mattbr St. Laurence Islands.

Commercial fishing for WAI red king crab during thest two years that the fishery was
prosecuted (2002/03 and 2003/04) was opened ontlgeirPetrel Bank area (i.e., between
179° W longitude and 179° E longitude; Baechler &abk 2014). Fishery effort during
those two years typically occurred at depths of9®80fathoms (110-165 m); average depth of
pots fished in the Aleutian Islands area duringZZ08 was 68 fathoms (124 m; Barnard and
Burt 2004) and during 2003/04 was 82 fathoms (15Buant and Barnard 2005). In the 580
pot lifts sampled by observers in the Aleutian sl golden king crab fishery during
1996/97-2006/07 that contained 1 or more red kinadp,cdepth was recorded for 578 pots
(ADF&G observer database, Dutch Harbor, April 20@3) those, the deepest recorded depth
was 266 fathoms (486 m) and 90% of pot lifts habreéed depths of 100—200 fathoms (183
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366 m); no red king crab were present in any of @65 pot lifts sampled during the
1996/97-2006/07 Aleutian Islands golden king cliahdry with depths >266 fathoms (486
m).

In this chapter we will refer to the area west 611W longitude within the Aleutian Islands

king crab Registration Area O as the “Western Asutslands” (WAI). The Aleutian Islands

king crab Registration Area O is described by Beecand Cook (2014, page 7) as follows
(see also Figure 1):

“The Aleutian Islands king crab Registration Area Has as its eastern
boundary the longitude of Scotch Cap Light (168" W longitude), its
northern boundary a line from Cape Sarichef’(38' N latitude) to 171W
longitude, north to 55 30" N latitude, and as its western boundary the
Maritime Boundary Agreement Line as that line isaéed in the text of and
depicted in the annex to the Maritime Boundary Agment between the
United States and the Union of Soviet Socialist ubddps signed in
Washington, June 1, 1990. Area O encompasses bethwaters of the
Territorial Sea (0-3 nautical miles) and waterstloé Exclusive Economic
Zone (3-200 nautical miles).”

From 1984/85 until the March 1996 Alaska Board shEries meeting, the Aleutian Islands
king crab Registration Area O as currently defihed been subdivided at 171° W longitude
into the historic Adak Registration Area R and Dwtch Harbor Registration Area O. The
geographic boundaries of the WAI red king crab Istaie defined here by the boundaries of
the historic Adak Registration Area R; i.e., thereat Aleutian Islands king crab Registration
Area O, west of 171° W longitude. Note that in Ma&014 the Alaska Board of Fisheries
established two districts for management of comrakfisheries for red king crab in the
waters of the Aleutian Islands west of 171° W |londe: 1) the Adak District, 171° to 179° W
longitude; and the Petrel District, west of 179%dfgitude.

3. Evidence of stock structure:

Seeb and Smith (2005) analyzed microsatellite DIdAability in nearly 1,800 individual red
king crab originating from the Sea of Okhotsk taueast Alaska, including a sample 75
specimens collected during 2002 from the vicinityAdak Island in the Aleutian Islands (51°
51' N latitude, 176° 39" W longitude), to evaludte degree to which the established
geographic boundaries between stocks in the BSfdategenetic stock divisions. Seeb and
Smith (2005) concluded that, “There is significadivergence of the Aleutian Islands
population (Adak sample) and the Norton Sound petart from the southeastern Bering Sea
population (Bristol Bay, Port Moller, and Pribilddlands samples).” Recent analysis of
patterns of genetic diversity among red king craels in the western north Pacific (Asia),
eastern North Pacific, and Bering Sea by multipdhhiques (SNPs, allozymes, and mtDNA)
also showed that red king crab sampled near Adakdshad greater genetic similarity to
stocks in Asia rather than other stocks in Alaskaters including Bristol Bay and the Gulf
of Alaska (Grant et al. 2014).

We know of no analyses of genetic relationships ragneed king crab from different
locations within the WAI. However, given the expaesess of the WAI and the canyons
between some islands that are deep (>1,000 mjve=ltat the depth zone restrictions of red
king crab (see above), at least some weak stragtwithin the WAI red king crab stock
would be expected. A summary of total retained lcdig 1-degree longitude groupings
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during 1985/86—1995/96 (years for which state siatl area definitions allow for grouping
by 1-degree longitude and for which catch distidrutvas not affected by area closures and
openings; see Section C.5) shows that catch aeduprably, distribution of legal-sized male
red king crab is not evenly distributed acrossAleitian Islands, with most catch during that
period having come from Petrel Bank, followed byg thcinity of Adak, Atka, and Amlia
Islands (Figure 2). Note that the 1-degree lon@tgdouping of catch does not portray the
spatial gaps in catch that are apparent in a clospection of the 1985/86—1995/96 catch
data by state statistical areas. For example, tah asas reported during 1985/86—1995/96
from the two statistical areas (795102 and 7951Ba) include Amchitka Pass (Amchitka
Pass lies between Petrel Bank and the Delaroéé&sFgyure 2).

McMullen and Yoshihara (1971) reported the follogvion male red king crab that were
tagged in February 1970 on the Bering Sea and iPa@idean sides of Atka Island and
recovered in the subsequent fishery:

“Fishermen landing tagged crabs were questionedfuddr concerning the
location of recapture. In no instance did crabsratethrough ocean passes
between the Pacific Ocean and Bering Sea.”

4. Description of life history characteristics relevant to stock assessments (e.q., special
features of reproductive biology):

Red king crab eggs are fertilized externally angl ¢hutch of fertilized eggs (embryos) are
carried under the female’s abdominal flap untilchatg. Male king crab fertilize eggs by
passing spermatophores from the fifth periopod$é¢ogonopores and coxae of the female’s
third periopods; the eggs are fertilized during lation and attach to the female’s pleopodal
setae (Nyblade 1987, McMullen 1967). Females amerplly mated within hours after
molting (Powell and Nickerson 1965), but may mateta 13 days after molting (McMullen
1969). Males must wait at least 10 days after cetiqg a molt before mating (Powell et al.
1973), but, unlike females, do not need to molmpio mating (Powell and Nickerson 1965).

Wallace et al. (1949, page 23) described the “agmd) frequency” of red king crab:

“Egg laying normally takes place once a year anty earely are mature

females found to have missed an egg laying cydhe @ggs are laid in the
spring immediately following shedding [i.e., molfinand mating and are
incubated for a period of nearly a year. Hatchihghe eggs does not occur
until the following spring just prior to moulting¢., molting] season.”

McMullen and Yoshihara (1971) reported that fron#t §8male red king crab (79-109-mm
CL) collected during the 1969/70 commercial fisheryhe western Aleutians, “Female king
crab in the western Aleutians appeared to begimngat 83 millimeters carapace length and
virtually all females appeared to be mature at Miiimeters length.” Blau (1990) estimated
size at maturity for WAI red king crab females las estimated CL at which 50% of females
are mature (SM50; as evidenced by presence ofhdstof eggs or empty) according to a
logistic regression: 89-mm CL (SD = 2.6 mm). Saenaturity has not been estimated for
WAI male red king crab. However, because the esacth&M50 for WAI red king crab
females is the same as that estimated for Brishgli8d king crab females (Otto et al. 1990),
the estimated maturity schedule used for Bristol Bal king crab males (see SAFE chapter
on Bristol Bay red king crab) could be applied tales in the WAI stock as a proxy.



Few data are available on the molting and matingg@dor red king crab specifically in the
WAI. Among the red king crab captured by ADF&G $tar tagging on the south side of
Amlia Island (173° W longitude to 174° W longitude)the first half of April 1971, males
and females were molting, females were hatchingrgosh and mating was occurring
(McMullen and Yoshihara 1971). The spring matingqukfor red king crab is known to last
for several months, however. For example, althoogiting activity in the Kodiak area
apparently peaks in April, mating pairs in the Kaldiarea have been documented from
January through May (Powell et al. 2002). Dudh® timing of the commercial fishery
within a year, little data on reproductive conditiof WAI red king crab females have been
collected by at-sea fishery observers that candeel dior evaluating the mating period. For
example, of the 3,211 mature females that were meahduring the 2002/03 and 2003/04
red king crab fisheries in the Petrel Bank areagckvivere prosecuted in late October, only
10 were scored as “hatching” (ADF&G observer daseb®utch Harbor, April 2008).

Data on mating pairs of red king crab collectedrfrine Kodiak area during March—May of
1968 and 1969 showed that size of the femalesampdirs increased from March to May,
indicating that females tend to release their laraad mate later in the mating season with
increasing body size (Powell et al. 2002). Sizehef males in those mating pairs did not
increase with later sampling periods, but did slaog@ecreasing trend in estimated time since
last molt. In all the data on mating pairs collecteom the Kodiak area during 1960-1984,
the proportion of males that were estimated to haeerecently molted prior to mating
decreased monthly over the mating period (Powell.2002). Those data suggest that males
that do not molt early in the mating period haveadmantage in mating early in the mating
period, when primiparous females and smaller, pattus females tend to ovulate, and that
males that do molt early in the mating period Nkehrticipate later in the mating period,
likely mating with the larger females.

Current knowledge of red king crab reproductiveldny, including male and female
maturation, migration, mating dynamics, and potdreffects of exploitation on reproductive
potential, is summarized by Webb (2014).

5. Brief summary of management history:

A complete summary of the management history thmo2@11/12 is provided by Baechler
and Cook (2014, pages 7-13). The domestic fisharydd king crab in the WAI began in
1960/61. Retained catch of red king crab in theudas west of 172° W longitude averaged
5,259 t (11,595,068 Ib) during 1960/61-1975/76,hwat peak retained catch of 9,613 t
(21,193,000 Ib) in 1964/65 (Tables la and 1lb, EgB). Guideline harvest levels (GHL;
sometimes expressed as ranges, with an upper awmer IGHL) for the fishery were
established in most years since 1973/74. The fisias closed in 1976/77 in the area west
of 172° W longitude, but was reopened for each ykamg 1977/78-1995/96. Average
retained catch during 1977/78-1995/96 (for the amest of 172° W longitude prior to
1984/85 and for the area west of 171° W longitudees1984/85) was 470 t (1,036,659 Ib);
the peak retained catch during that period occunmd®83/84 at 899 t (1,981,579 Ib). During
the mid-to-late 1980s, significant portions of tdach during the WAI red king crab fishery
occurred west of 179° E longitude or east of 179bMgitude, whereas most of the retained
catch was harvested from the Petrel Bank area (Wddngitude to 179° W longitude)
during 1990/91-1994/95 (Figure 4). Retained catuh feshery CPUE (retained crab per pot
lift) declined from 1993/94 to 1994/95 and 1995/9@tained catch in 1994/95 and,
especially, 1995/96 was far below the lower GHlabkshed. Due to concerns about the low
stock level and poor recruitment indicated by ressaf the fishery in 1994/95-1995/96, the
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fishery was closed in 1996/97-1997/98. During 19982003/04 the fishery was opened
only in restricted areas, either as an open fisheapaged under a GHL or as an ADF&G-
Industry survey conducted as a commissioner’s pdishiery (Table 2); peak retained catch
during that period was 229 t (505,642 Ib) harvesteth the Petrel Bank area in 2002/03.
The fishery has been closed during 2004/05-2015/16.

Only males of a minimum legal size may be retaigthe commercial red king crab fishery
in the WAI. By State of Alaska regulatiof AAC 34.620 (a)), the minimum legal size limit
is 6.5-inches (165 mm) carapace width (CW), inalgdspines. A carapace length (C11)38
mm is used to identify legal-size males when CW sueaments are not available (Table 3-5
in NPFMC 2007). Except for the years 1968-1970, tin@imum size has been 6.5-inches
CW since 1950; in 1968 there was a “first-seasoniimum size of 6.5-inches CW and a
“second-season” minimum size of 7.0-inches and9®9%+1970 the minimum size was 7.0-
inches CW (Donaldson and Donaldson 1992).

Red king crab may be commercially fished only wkthg crab pots (as defined mAAC
34.050). Pots used to fish for red king crab in the WAUSH since 1996, have at least one-
third of one vertical surface of the pot composéaat less than nine-inch stretched mesh
webbing to permit escapement of undersized red &ialg and may not be longline® AAC
34.625 (e)). The sidewall of the pot “...must contain an opgnequal to or exceeding 18
inches in length... The opening must be laced, sewsecured together by a single length of
untreated, 100 percent cotton twine, no larger 8tathread.” $ AAC 39.145(1)).

The WAI red king crab fishery west of 179° W longle has been managed since 2005/06
under the Crab Rationalization program (50 CFR$@r® and 680). The WAI red king crab
fishery in the area east of 179° W longitude wasinoluded in the Crab Rationalization
program (Baechler and Cook 2014). In March 2014Alaska Board of Fisheries established
two red king crab management districts in statelsggpns for the Aleutian Islands west of
171° W longitude (the Adak District, 171° to 179°l¥vigitude; and the Petrel District, west
of 179° W longitude) and some notable differenceseigulations exist between the two
districts. The red king crab commercial fishingssmain the Adak District is August 1 to
February 15, unless closed by emergency orlé&AC 34.610 (a) (1)); the red king crab
commercial fishing season in the Petrel is Octaberto February 15, unless closed by
emergency ordel5(AAC 34.610 (a) (2)). Only vessels 60 feet or less in overall lengty
participate in the commercial red king crab fisherghin the state waters of the Adak
District (5 AAC 34.610 (d)); no vessel size limit is established for fedevaters in the Adak
District or for state or federal waters in the BeDistrict. Federal waters in the Adak District
are opened to commercial red king crab fishing dinlye season harvest level established by
ADF&G for the Adak District is 250,000 Ib or moré AAC 34.616 (a) (2)); there is no
comparable regulation for the Petrel District. e tAdak District, pots commercially fished
for red king crab may only be deployed and retriebetween 8:00 AM and 5:59 PM each
day 6 AAC 34.625 (g) (2)) and the following pot limits pertain: 10 pots perssel for
vessels fishing within state wates AAC 34.625 (g) (1) (A)); and 15 pots per vessel for
vessels fishing in federal wateEssAAC 34.625 (g) (1) (B)). In the Petrel District there is no
regulation pertaining to periods for operation eagand a pot limit of 250 pots per vesgel (
AAC 34.625 (d)). See also “6. Brief description of the annual %5 harvest strategy,”
below.

6. Brief description of theannual ADF& G harvest strateqy:




Prior to the March 2014 Alaska Board of Fisherieseting, when the board adopted a
harvest strategy for the Adak District only, theras no harvest strategy in state regulation
for WAI red king crab. Following results of the d@my/February and November 2001
ADF&G-Industry pot surveys for red king crab in tRetrel Bank area, which produced high
catch rates of legal males (CPUE = 28), but lowcloes of females and sublegal males,
ADF&G opened the fishery in 2002/03 and 2003/0hvatGHL of 227 t (500,000 Ib); that
GHL was established as the minimum GHL that co@drianaged inseason, given expected
participation and effort (Baechler and Cook 2014je fishery was closed in 2004/05 due to
continued uncertainty on the status of pre-redegial males, a reduction in legal male CPUE
from 18 in 2002/03 to 10 in 2003/04, and a strataggpted by ADF&G to close the fishery
before the CPUE of legal crab dropped below 10.

The harvest strategy for red king crab in the Adeadtrict adopted by the Alaska Board of
Fisheries in March 2014 is as follows:

5 AAC 34.616. Adak District red king crab harvest strategy. (a) In the Adak
District, based on the best scientific informatiavailable, if the department
determines that there is a harvestable surplus of
(1) red king crab available in the waters of Alagk#éhe Adak District,
the commissioner may open, by emergency order,nanarcial red
king crab fishery only in the waters of Alaska hetAdak District
under 5 AAC 34.610(a)(1);
(2) at least 250,000 pounds of red king crab inAldek District, the
commissioner may open, by emergency order, a comaheed king
crab fishery in the entire Adak District under 5 @84.610(a)(1).
(b) In the Adak District, during a season openetden 5 AAC
34.610(a)(1), the operator of a validly registekauy crab fishing vessel
shall
(1) report each day to the department
(A) the number of pot lifts;
(B) the number of crab retained for the 24-houhifig period
preceding the report; and
(C) any other information the commissioner detegginis
necessary for the management and conservatioredfditery, as
specified in the vessel registration certificasuesd under 5 AAC
34.020; and
(2) complete and submit a logbook as prescribedpaodided by the
department.

7. Summary of the history of Bysy: Not applicable for this Tier 5 stock.

D. Data

1. Summary of new information:
* Retained catch data from the 2015/16 directed fishas been added; the fishery was
closed and the retained catch was 0 t (O Ib).
» Data on discarded catch in crab and groundfiskefisk has been updated with data
from the 2014/15 Aleutian Islands golden king cridéhery and the 2014/15
groundfish fisheries in reporting areas 541, 542, 343 (Figure 5).

2. Datapresented astime series:
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a. Total catchand b. Information on bycatch and discards

Annual retained catch weight for 1960/61-2015/1&0{&s 1a and 1b, Figure 3).
Annual retained catch weight and estimated weigtftsdiscarded legal males,
discarded sublegal males, and discarded femaleturedpby commercial crab
fisheries during 1995/96—-2014/15 (Table 3). Obsedata on size distributions and
estimated catch numbers of discarded catch werd teseestimate the weight of
discarded catch of red king crab by applying a Weaj-length estimator (see below).
Estimates of discarded catch prior to 1995/96 ategiven due to non-existence of
data or to limitations on sampling for discardettbaduring the crab fisheries: prior
to 1988/89 there was no fishery observer programifeutian Islands crab fisheries
and observers were required only on vessels progeksig crab at sea (including
catcher-processor vessels) during 1988/89-19949%erver data from the Aleutian
Islands prior to 1990/91 is considered unrelialalegd the observer data from the
directed WAI red king crab fishery in 1990/91 argi92/93-1994/95 and golden king
crab fishery in the 1993/94-1994/95 are confidérdige to the limited number of
observed vessels. During 1995/96—2004/05, obsewers required on all vessels
fishing for king crab in the Aleutian Islands awrgaall times that a vessel was fishing.
With the advent of the Crab Rationalization progran2005/06, all vessels fishing
for golden king crab in the Aleutian Islands arearow required to carry an observer
for a period during which 50% of the vessel’'s me¢ai catch was obtained during each
trimester of the fishery; observers continue toréguired at all times on a vessel
fishing in the red king crab fishery west of 179°l@vigitude. All red king crab that
were captured and discarded during the Aleutiaanti$ golden king crab fishery west
of 174° W longitude by a vessel while an observaswn board during 2001/02—
2002/03 and 2004/05-2014/15 were counted and reddi@ capture location and
biological data.

Annual estimated weight of discarded catch andreddd bycatch mortality in the
WAI (reporting areas 541, 542, and 543; i.e., Abutlslands west of 170° W
longitude; Figure 5) during federal groundfish @sles by gear type (fixed or trawl)
for 1993/94-2014/15 (Table 4). Following Foy (2012@12b), the bycatch mortality
rate of king crab captured by fixed gear duringuaudfish fisheries was assumed to be
0.5 and of king crab captured by trawls during gidfish fisheries was assumed to be
0.8. Estimates of discarded catch by gear typd982/93 are available, but appear to
be suspect because they are extremely low. Anratah&ed weight of discarded
catch during federal groundfish fisheries by reijpgrtarea (541, 542, and 543) for
1993/94-2014/15 is also presented in Table 5.

Annual estimated weight of total fishery mortalfty 1995/96—2014/15, partitioned
into retained catch, estimated bycatch mortalityirducrab fisheries, and estimated
bycatch mortality during federal groundfish fistesr{Table 6). Following Siddeek et
al. (2011), the bycatch mortality rate of king credptured and discarded during
Aleutian Islands king crab fisheries was assumekt®.2; bycatch mortality in crab
fisheries was estimated for Table 6 by applying #ssumed bycatch mortality rate to
the estimates of discarded catch given in TablEh®. estimates of bycatch mortality
in groundfish fisheries given in Table 6 are froable 4.

Table 7 summarizes the available data on retaimchcweight and estimates of
discarded catch weight.
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c. Catch-at-length Although not used in a Tier 5 assessment, availedthined-catch size
frequency sample data from 1960/61-2015/16 are sumed and presented
(Appendices A1-A4).

d. Survey biomass estimatefNot available; there is no program for regular perfance of
standardized surveys sampling from the entirethefstock range.

e. Survey catch at lengthNot used in a Tier 5 assessment; none are presented

f. Other data time seriesAlthough not used in a Tier 5 assessment, availdata on
CPUE (retained crab per pot lift) from 1972/73-286directed fisheries are presented
(Table 1, Figure 6).

3. Datawhich may be aggregated over time:

a. Growth-per-molt; frequency of molting, etc. (by sexd perhaps maturity state)

Not used in a Tier 5 assessment. Growth per madtegtimated for WAI male red king crab
by Vining et al. (2002) based on information reeeifrom recoveries during commercial
fisheries of tagged red king crab released in tdakAlsland to Amlia Island area during the
1970s (see Table 5 in Pengilly 2009). Vining et(2002) used a logit estimator to estimate
the probability as a function of carapace length, (@im) at release that a male WAI red king
tagged and released in new-shell condition wouldt mithin 8—14 months after release (see
Tables 6 and 7 in Pengilly 2009).

b. Weight-at length or weight-at-age (by sex)

Parameters (A and B) used for estimating weighfr@@h carapace length (CL, mm) of male
and female red king crab according to the equafibejght = A*CL® (from Table 3-5,
NPFMC 2007) are: A = 0.000361 and B = 3.16 for maled A = 0.022863 and B = 2.23382
for females; note that although the estimated patars, A and B, are those estimated for
ovigerous females, those parameters were useditoaés the weight of all females without
regard to reproductive status. Estimated weightgams were converted to |b by dividing by
453.6.

c. Natural mortality rate

Not used in a Tier 5 assessment. NPFMC (2007) as$@anmatural mortality rate of M = 0.18
for king crab species, but natural mortality rates mot been estimated specifically for red
king crab in the WAI.

4. Information on any data sources that were available, but were excluded from the
assessment:

» Distribution of effort and catch during the 2006 R&G Petrel Bank red king crab
pot survey (Gish 2007) and the 2009 ADF&G PetrehlBeed king crab pot survey
(Gish 2010).

» Sex-size distribution of catch and distribution effort and catch during the
January/February 2001 and November 2001 ADF&G-Itiglusd king crab survey of
the Petrel Bank area (Bowers et al. 2002) and ADHBMstry red king crab pot
survey conducted as a commissioner’s permit fisiretffovember 2002 in the Adak
Island and Atka-Amlia Islands areas (Granath 2003).

» Observer data on size distribution and geographsiiloution of discarded catch of
red king crab in the WAI red king crab fishery ahé Aleutian Islands golden king
crab fishery, 1988/89-2014/15 (ADF&G observer dasat).
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« Summary of data collected by ADF&G WAI red king leréishery observers or
surveys during 1969-1987 (Blau 1993).

E. Analytic Approach
1. History of modeling approaches for thisstock: This is a Tier 5 assessment.

2. Moded Description: Subsections a—i are not applicable to a Tier 5 sassent

There is no regular survey of this stock. No assess model for the WAFed king crab
stock exists and none is in development. The SSItime 2010 recommended that: the WAI
red king crab stock be managed as a Tier 5 stbekQFL be specified as a total-catch OFL;
the total-catch OFL be established as the estimatedage annual weight of the retained
catch and bycatch mortality in crab and groundfisiheries over the period 1995/96—
2007/08; and the period used for computing the Fiastal-catch OFL be fixed at 1995/96—
2007/08.

Given the strong recommendations from the SSC e 2010, Tier 5 total-catch OFLs

would change only if retained catch data and esémaf discarded catch for the period
1995/96—-2007/08 or assumed values of bycatch ntgrtates used in the 2010 SAFE were
revised. Given that no need has been shown tgeeither the retained catch data or the
discarded catch estimates for the period 1995/9BA4P8 or assumed values of bycatch
mortality rates used in the 2010 SAFE, the reconttednapproach for establishing the
2016/17 OFL is the approach identified by the S®CJune 2010 and no alternative
approaches are suggested by the author. Henceetttanmended total-catch OFL for

2016/17 is computed according to the status qutetAative 1” approach as:

OFL2o016/17= RETos/96-07/08+ BMcF, 95/96-07/06t BMGF, 95/96-07/08

where,

* RETgs/96-07/08iS the average annual retained catch in the eidectab fishery
during 1995/96-2007/08

*  BMcr, 9506-07/0dS the estimated average annual bycatch morialitiye directed
and non-directed crab fisheries during 1995/96—Z1%) and

*  BMgr, 95196-07/0dS the estimated average annual bycatch morialittye groundfish
fisheries during 1995/96-2007/08.

Given the June 2010 SSC recommendations, ile@s—iare not applicable.

3. Modd Selection and Evaluation:

a. Description of alternative model configurations
Not applicable; see section E.2.

b. Show a progression of results from the previousessment to the preferred base model
by adding each new data source and each model nicatibn in turn to enable the
impacts of these changes to be assesdddne; see section A.4.

c. Evidence of search for balance between realistict(bossibly over-parameterized) and
simpler (but not realistic) modeisNone; see the section A.4.
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. Convergence status and convergence criteria for thase-case model (or proposed
base-case model)Not applicable.

Table (or plot) of the sample sizes assumed for¢bepositional dataNot applicable.

Do parameter estimates for all models make sense they credible?
Use of the 1995/96—-2007/08 time period for estingainnual total fishery mortality and
computing a Tier 5 OFL was established by the SE2D1L0.

Description _of criteria_used to evaluate the modad to choose among alternative
models, including the role (if any) of uncertainty Use of the 1995/96—2007/08 time
period for estimating annual total fishery mortalénd computing a Tier 5 OFL was
established by the SSC in 2010.

Residual analysis (e.qg. residual plots, time sendsts of observed and predicted values
or other approach) Not applicable.

Evaluation of the model, if only one model is preged; or evaluation of alternative
models and selection of final model, if more thame model is presentedThe model

follows the June 2010 SSC recommendations to frHezeime period for estimation of
the Tier 5 OFL.

Results (best model(s)):

List of effective sample sizes, the weighting fastapplied when fitting the indices, and
the weighting factors applied to any penaltiedlot applicable to a Tier 5 assessment.

. Tables of estimates (all quantities should be acgamied by confidence intervals or
other statistical measures of uncertainty, unlessfaasible: include estimates from
previous SAFEs for retrospective comparisonsyee Table 6.

Graphs of estimates (all quantities should be acgamied by confidence intervals or
other statistical measures of uncertainty, unlesggasible) Not applicable to a Tier 5
assessment.

Evaluation of the fit to the data Not applicable to a Tier 5 assessment.

Retrospective and historic_analyses (retrospectarelyses involve taking the “best”
model and truncating the time-series of data on wiithe assessment is based; a
historic _analysis _involves plotting the results fro_previous assessments) Not
applicable to a Tier 5 assessment.

Uncertainty and sensitivity analyses (this sectisimould highlight unresolved problems
and _major_uncertainties, along with any special igs that complicate scientific
assessment, including questions about the best moste.} For a Tier 5 assessment,
the major uncertainties are:

* Whether the time period is “representative of tihedpction potential of the stock”
and if it serves to “provide the required risk aien for stock conservation and
utilization goals.” Or whether any such time pdrexists.

14



o In this regard, the CPT (May 2011 minutes) noteat the OFL (56 t; 0.12-
million Ib) that was established for this stockthg SSC in June 2010 “could
be considered biased high because of years of bighloitation” and
guestioned “whether the time frame used to comih@@®FL is meaningful as
an estimate of the productivity potential of thigck.”

The bycatch mortality rates used in estimationotdiltcatch. Being as most (78%) of
the estimated total mortality during 1995/96-208716 due to the retained catch
component, the total catch estimate is not sevesehgitive to the assumed bycatch
mortality rates. Doubling the assumed bycatch nhitrtduring crab fisheries from
0.2 to 0.4 would increase the OFL by a factor 6R1halving that assumed rate from
0.2 to 0.1 would decrease the OFL by a factor @0lIncreasing the assumed
bycatch mortality rate for all groundfish fisheriéggardless of gear type) to 1.0,
would increase the OFL by a factor of 1.07.

F. Calculation of the OFL
1. Specification of the Tier level and stock statuslevel for computing the OFL :

Recommended as Tier 5, total-catch OFL computettie®stimated average annual
total catch over a specified period.

Recommended time period for computing retainedkcgbortion of the OFL:
1995/96-2007/08.

Recommended time period for computing bycatch rhitytdue to crab fisheries:
1995/96-2007/08.

Recommended time period for computing bycatch rityrtalue to groundfish
fisheries: 1995/96—-2007/08.

Recommended bycatch mortality rates: 0.2 for crghefies; 0.5 for fixed-gear
groundfish fisheries; 0.8 for trawl groundfish fstes.

Recommended OFL for 2016/17 is estimated by,

OFL2015/16= RETos/96-07/087 BMcF, 95/96-07/067 BMaF, 95/96-07/08

where,

* RETys/96-07/08iS the average annual retained catch in the éidectab fishery
during 1995/96—-2007/08

*  BMck, g506-07/0dS the estimated average annual bycatch mortalitiye directed
and non-directed crab fisheries during 1995/96—18) &and

*  BMgk, 95196-07/0dS the estimated average annual bycatch morialittye groundfish
fisheries during 1995/96—-2007/08.

Statistics on the data and estimates used to e#CURETs/96-0708 BMcF, 95/96-07/08 @and
BMgr gs5/96-070sare provided in the “Mean, 1995/96—2007/08” rowTable 6. Using the
calculated values of REdjg6.07/08 BMcF, 95/96-07/08 aNd BM&F 95/96-07/08 OF L 2016/171S,

OFLyo16n17= 43.97t+ 1.36 t+10.86t =561 (123,867 Ib).

2. List of parameter and stock size estimates (or best available proxies thereof)

required by limit and target control rules specified in the fishery management plan:

Not applicable to Tier 5 assessment.
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3. Specification of the OFL :

a. Provide the equations (from Amendment 24) on whitie OFL is to be based
FromFederal Register / Vol. 73, No. 116, page 33926, “For stocks in THethe overfishing
level is specified in terms of an average catclie@ver an historical time period, unless the
Scientific and Statistical Committee recommendsaliarnative value based on the best
available scientific information.” Additionally,For stocks where nontarget fishery removal
data are available, catch includes all fishery rest®) including retained catch and discard
losses. Discard losses will be determined by miyltig the appropriate handling mortality
rate by observer estimates of bycatch discards. dfocks where only retained catch
information is available, the overfishing levelsist for and compared to the retained catch
(FR/\Vol. 73, No. 116, 33926). That compares wita specification of NPFMC (2007) that
the OFL “represent[s] the average retained catomfia time period determined to be
representative of the production potential of toels”

b. Basis for projecting MMB to the time of matingNot applicable to Tier 5 assessment.

c. Specification of For, OFL, and other applicable measures (if any) redét to
determining whether the stock is overfished or Wfarfishing is occurring See
Management Performance tables, below. The OFL & values for 2016/17 in the
table below are the recommended values. The 20T6XC7has not yet been established.
Complete catch data for 2015/16 are not presertilable.

Management Performance Table (valuesin t)

Fishing Biomass a Retained Total

Year MSST (MMB) TAC Catch Catch OFL ABC
2012/13 N/A N/A Closed 0 <1 56 34
2013/14 N/A N/A Closed 0 <1 56 34
2014/15 N/A N/A Closed 0 <1 56 34
2015/16 N/A N/A Closed 0 56 34
2016/17 N/A N/A 56 34

a. Pre-season harvest levels are established asatlmadable catch for the rationalized fishery west
of 179° W longitude and as a guideline harvestlléwmethe non-rationalized fishery east of 179°

W longitude.

Management Performance Table (valuesin |b)

N wsst umpy  TAC TN lae  OFL  ABC
2012/13 N/A N/A Closed 0 624 0.42 0.07
2013/14 N/A N/A Closed 0 732 042 0.07
2014/15 N/A N/A Closed 0 474 042 0.07
2015/16 N/A N/A Closed 0 0.12 0.07
2016/17 N/A N/A 123,867 74,320

a. Pre-season harvest levels are established agstioahble catch for the rationalized fishery west
of 179° W longitude and as a guideline harvestlléwethe non-rationalized fishery east of 179°

W longitude.
b. Established in millions of Ib.

4. Specification of the recommended retained-catch portion of the total-catch OFL :
a. Equation for recommended retained portion of thaltcatch OFL,
Retained-catch portion = average retained catcimgld®995/96-2007/08
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= 44 1 (96,932 Ib).

5. Recommended For , OFL total catch and theretained portion for the coming year :
See sectionk.3 andF.4, above; no §g is recommended for a Tier 5 assessment.

G. Calculation of ABC

1. PDF of OFL. A bootstrap estimate of the sampling distributi@ssiming no error in
estimation of the discarded catch) of the OFL iewah in Figure 7 (the sample means of
1,000 samples drawn with replacement from the XB5007/08 estimates of total fishery
mortality in Table 6). The mean (56 t) and CV (Q.4@mputed from the 1,000 replicates are
essentially the same as for the mean and CV ofLl#95/96-2007/08 total catch estimates
given in Table 6. Note that generated samplingidigion is meaningful as a measure in the
uncertainty of the OFL only if assumptions on theice of years used to compute the Tier 5
OFL are true (see Section E.4.f).

2. List of variablesrelated to scientific uncertainty.

* The time period to compute the average catch velaid the assumption that it
represents “a time period determined to be reptasea of the production potential
of the stock.”

* Bycatch mortality rate in each fishery that bycatstturs. Note that for a Tier 5
assessment, an increase in an assumed bycatcHhityoate will increase the OFL
(and hence the ABC), but has no effect on themethcatch portion of the OFL or the
retained catch portion of the ABC.

» Estimated discarded catch and bycatch mortalityndueach fishery that bycatch
occurred in during 1995/96—-2007/08.

3. List of addititional uncertaintiesfor alternative sigma-b. Not applicable to this Tier 5
assessment.

4. Author recommended ABC: 34 t. This is the status quo ABC that has beenmetended
by the author since the SSC recommended a 34 tfaB2012/13. The SSC’s recommended
ABC of 34 t for 2012/13 was determined as a valsefficient to cover bycatch and the
proposed test fishery catch” (June 2012 SSC meatingites, page 10). It provides a 40%
buffer on the OFL of 56 t. Note that the ABC recoemded by the SSC for 2011/12 was
lower (12 t) and was based on the estimated avdraggich mortality due to groundfish and
the non-directed crab fisheries during 1995/96—-A0K)7

H. Rebuilding Analyses
Entire section is not applicable; this stock hashe®n declared overfished.

|. Data Gaps and Research Priorities

This fishery has a long history, with the dome$&iBbery dating back to 1960/61. However,
much of the data on this stock prior to the earlg-&980s is difficult to retrieve for analysis.
Fishery data summarized to the level of statistazgla are presently not available prior to
1980/81. Changes in definitions of fishery statetiareas between 1984/85 and 1985/86 also
make it difficult to assess geographic trends forefand catch over much of the fishery’s
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history. An effort to compile all fishery data anther written documentation on the stock
and fishery and to enter all existing fishery, alieg survey, and tagging data into a database
that allows for analysis of all data from the fishend stock through the history of the
fishery would be time-consuming, challenging, angerhaps — disappointing, but could
provide valuable information if successful.

The SSC in October 2008, June 2011, and June 2i&8 the need for systematic surveys to
obtain the data to estimate the biomass of thiskstBurveys on this stock have, however,
been few and the geographic scope of the surveyed ia limited. Aside from the pot
surveys performed in the Adak-Atka area duringrthé-1970s (ADF&G 1978, Blau 1993),
the only standardized surveys for red king crabdopered by ADF&G were performed in
November 2006 and November 2009 and those werg¢etintdo the Petrel Bank area (Gish
2007, 2010). ADF&G-Industry surveys, conductediragied fisheries that allowed retention
of captured legal males under provisions of a cagsianer’s permit, have been performed in
limited areas of the WAI: during January—Februa®@® and November 2001 in the Petrel
Bank area (Bowers et al. 2002) and during Noven2®€?2 in the Adak-Atka-Amlia area
(Granath 2003). A very limited (18 pot lifts) wmtry exploratory survey without any
retention of crab was performed during mid-Octdbemnid-December 2009 between 178°00'
E longitude and 175°30' E longitude produced alcatone red king crab, a legal-sized male
(Baechler and Cook 2014). Based on requests fralastny in 2012, ADF&G designed a
state-waters red king crab pot survey for the Aldddnd group. Twenty-five stations were
designated with 20 pot lifts in each station. Térale cost of the survey, participants would
be allowed to sell up to 14 t (31,417 Ib) of reddicrab. In addition, bycatch mortality
during the proposed survey was assumed not to éx@eebased on assumed maximum
discarded catch weight and an assumed bycatch Iihorate of 0.2. In 2012 the CPT and
SSC recommended an ABC of 34 t (0.74-million Iby 8012/13 to accommodate total
fishery mortality due the proposed red king crabvey in addition to estimated bycatch
mortality due to non-directed fisheries (12 t). late summer 2012, Industry advocates
decided to forgo the fall 2012 survey.

Trawl surveys are preferable relative to pot susviey providing density estimates, but crab
pots may be the only practical gear for samplingglarab in the Aleutians. Standardized pot
surveys are a prohibitively expensive approachuweying the entire WAI. Surveys or
exploratory fishing performed by Industry in coagtéon with ADF&G, with or without
allowing retention of captured legal males, redtloe costs to agencies. Agency-Industry
cooperation can provide a means to obtain someniaton on distribution and density
during periods of fishery closures. However, thexan be difficulties in assuring
standardization of procedures during ADF&G-Indussyrveys (Bowers et al. 2002).
Moreover, costs of performing a survey have reduiteincompletion of ADF&G-Industry
surveys (Granath 2003). Hence surveys performebhdiystry in cooperation with ADF&G
cannot be expected to provide sampling over theeeW Al during periods of limited stock
distribution and overall low density, as apparenctiyrently exists.

A “reconnaissance survey’ was performed in the Adslknd area in September 2015
through a cooperative effort by Industry and ADF&®&. brief verbal update on the
September 2015 reconnaissance survey was provige€.bSiddon (ADF&G) at the

September 2015 CPT meeting. Siddon reported thet feaw red king crab had been
captured.
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Table 1a. Commercial fishery history for the west&kleutian Islands red king crab
commercial fishery, 1960/61-2015/1imber of vessels, guideline harvest level (GHL;
established in Ib,converted to t) for 1973/74-2004/05, total allowable catch (TAC;
established in lbconverted to t) in the area west of 179° W longitude combinechv@HL
(established in Ibgonverted to t) in the area east of 179° W longitude for 2005218:5/16,
weight of retained catch (Harves}; number of retained crab, pot lifts, fishery taper unit
effort (CPUE; retained crab per pot lift), and aage weightKg) of retained crab.

Crab fishing year  Area Vessels GHU/TABarves® Cral® Pots liftec CPUE Weight
1960/61 West of 172° W 4 - 941 NA NA NA NA
1961/62 West of 172° W 8 - 2,773 NA NA NA NA
1962/63 West of 172° W 9 - 3,631 NA NA NA NA
1963/64 West of 172° W 11 - 8,121 NA NA NA NA
1964/65 West of 172° W 18 - 9,613 NA NA NA NA
1965/66 West of 172° W 10 - 5,858 NA NA NA NA
1966/67 West of 172° W 10 - 2,668 NA NA NA NA
1967/68 West of 172° W 22 - 6,410 NA NA NA NA
1968/69 West of 172° W 30 - 7,303 NA NA NA NA
1969/70 West of 172° W 33 - 8,172 NA 115,929 NA 2.5
1970/71 West of 172° W 35 - 7,283 NA 124,235 NA NA
1971/72 West of 172° W 40 - 7,020 NA 46,011 NA NA
1972/73 West of 172° W 43 - 8,493 3,461,025 81,133 43 25
1973/74 West of 172° W 41 9,072b 4,41¢ 1,844,97. 70,05¢ 26 24
1974/75 West of 172° W 36 9,07 1,25¢ 53229t 32,62( 16 24
1975/76 West of 172° W 20 6,808 187 79,973 8,331 10 2.3
1976/77 West of 172° W FC FC FC FC FC FC FC
1977/78 West of 172° W 12 113,134 411 160,343 7,269 22 2.6
1978/79 West of 172° W 13 227,361 366 149,491 13,948 11 24
1979/80 West of 172° W 18 227,361 212 82,250 9,757 8 2.6
1980/81 West of 172° W 17 227,361 644 254,390 20,914 12 2.5
1981/82 West of 172° W 46 227,361 748 291,311 40,697 7 2.6
1982/83 West of 172° W 72 227,361 772 284,787 66,893 4 2.7
1983/84 West of 172° W 106 227,361 899 298,958 60,840 5 3.0
1984/85 West of 171° W 64 680,361 588 196,276 48,642 4 3.0
1985/86 West of 171° W 35 22907 394 156,097 29,095 5 2.5
1986/87 West of 171° W 33 22880 323 126,204 29,189 4 2.6
1987/88 West of 171° W 71 22880 551 211,692 43,433 5 2.6
1988/89 West of 171° W 73 454 711 266,053 64,334 4 2.7
1989/90 West of 171° W 56 771 502 193,177 54,213 4 2.6
1990/91 West of 171° W 7 NA 376 146,903 10,674 14 2.6
1991/92 West of 171° W 10 NA 431 165,356 16,636 10 2.6
1992/93 West of 171° W 12 NA 584 218,049 16,129 14 2.7
1993/94 West of 171° W 12 NA 317 119,330 13,575 9 2.7
1994/95 West of 171° W 20 45880 89 30,337 18,146 2 2.9
1995/96 West of 171° W 4 45880 18 6,880 1,986 3 2.6
1996/97#1997/98 Westof 171° W FC FC FC FC FC FC FC
1998/99 1742179 W; west of 179E 1 7 CF CF CF CF CF
1999/00 West of 171° W FC FC FC FC FC FC FC
2000/0f 179 W-179 E 1 (Permit/Survey) 35 11,299 496 23 3.1
2001/0% 179 W-179 E 4 (Permit/Survey) 70 22,080 564 39 3.2
2002/03 179W-179 E 33 227 229 68,300 3,786 18 34
2003/04 179W-179 E 30 227 217 59,828 5774 10 3.6
2004/052015/16 Westof 171°W FC FC FC FC FC FC FC

Note NA = Not available, FC = fishery closed, CF =nfidential.

¢ Deadloss included.

® GHL includes all king crab species. Golden kingbdrecidental to red king crab.
¢ January/February 2001 Petrel Bank survey.

4 November 2001 Petrel Bank survey.
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Table 1b. Commercial fishery history for the westekleutian Islands red king crab
commercial fishery, 1960/61-2015/Tumber of vessels, guideline harvest level
(GHL; Ib) for 1973/74—-2004/05, total allowable catch (TAB) in the area west of
179° W longitude combined with GHIIb) in the area east of 179° W longituder
2005/06—2015/16weight of retained catch (Harvesh), number of retained crab, pot
lifts, fishery catch per unit effort (CPUE; retath crab per pot lift), and average
weight (b) of retained crab

Crab fishing year  Area Vessels GHU/TABarves® Cral® Pots liftec CPUE Weight
1960/61 West of 172° W 4 - 941 NA NA NA NA
1961/62 West of 172° W 8 - 2,773 NA NA NA NA
1962/63 West of 172° W 9 - 3,631 NA NA NA NA
1963/64 West of 172° W 11 - 8,121 NA NA NA NA
1964/65 West of 172° W 18 - 9,613 NA NA NA NA
1965/66 West of 172° W 10 - 5,858 NA NA NA NA
1966/67 West of 172° W 10 - 2,668 NA NA NA NA
1967/68 West of 172° W 22 - 6,410 NA NA NA NA
1968/69 West of 172° W 30 - 7,303 NA NA NA NA
1969/70 West of 172° W 33 - 8,172 NA 115,929 NA 2.5
1970/71 West of 172° W 35 - 7,283 NA 124,235 NA NA
1971/72 West of 172° W 40 - 7,020 NA 46,011 NA NA
1972/73 West of 172° W 43 - 8,493 3,461,025 81,133 43 25
1973/74 West of 172° W 41 9,072b 4,41¢ 1,844,97. 70,05¢ 26 24
1974/75 West of 172° W 36 9,07 1,25¢ 53229t 32,62( 16 24
1975/76 West of 172° W 20 6,808 187 79,973 8,331 10 2.3
1976/77 West of 172° W FC FC FC FC FC FC FC
1977/78 West of 172° W 12 113,134 411 160,343 7,269 22 2.6
1978/79 West of 172° W 13 227,361 366 149,491 13,948 11 24
1979/80 West of 172° W 18 227,361 212 82,250 9,757 8 2.6
1980/81 West of 172° W 17 227,361 644 254,390 20,914 12 2.5
1981/82 West of 172° W 46 227,361 748 291,311 40,697 7 2.6
1982/83 West of 172° W 72 227,361 772 284,787 66,893 4 2.7
1983/84 West of 172° W 106 227,361 899 298,958 60,840 5 3.0
1984/85 West of 171° W 64 680,361 588 196,276 48,642 4 3.0
1985/86 West of 171° W 35 223907 394 156,097 29,095 5 2.5
1986/87 West of 171° W 33 22880 323 126,204 29,189 4 2.6
1987/88 West of 171° W 71 22880 551 211,692 43,433 5 2.6
1988/89 West of 171° W 73 454 711 266,053 64,334 4 2.7
1989/90 West of 171° W 56 771 502 193,177 54,213 4 2.6
1990/91 West of 171° W 7 NA 376 146,903 10,674 14 2.6
1991/92 West of 171° W 10 NA 431 165,356 16,636 10 2.6
1992/93 West of 171° W 12 NA 584 218,049 16,129 14 2.7
1993/94 West of 171° W 12 NA 317 119,330 13,575 9 2.7
1994/95 West of 171° W 20 45880 89 30,337 18,146 2 2.9
1995/96 West of 171° W 4 45880 18 6,880 1,986 3 2.6
1996/97#1997/98 Westof 171° W FC FC FC FC FC FC FC
1998/99 1742179 W; west of 179E 1 7 CF CF CF CF CF
1999/00 West of 171° W FC FC FC FC FC FC FC
2000/0f 179 W-179 E 1 (Permit/Survey) 35 11,299 496 23 3.1
2001/0% 179 W-179 E 4 (Permit/Survey) 70 22,080 564 39 3.2
2002/03 179W-179 E 33 227 229 68,300 3,786 18 34
2003/04 179W-179 E 30 227 217 59,828 5774 10 3.6
2004/052015/16 Westof 171°W FC FC FC FC FC FC FC

Note NA = Not available, FC = fishery closed, CF =nfidential.

¢ Deadloss included.

® GHL includes all king crab species. Golden kingbdrecidental to red king crab.
¢ January/February 2001 Petrel Bank survey.

4 November 2001 Petrel Bank survey.
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Table 2. A summary of relevant fishery activitieglananagement measures pertaining to the
Western Aleutian Islands red king crab fishery sitt696/97.

Crab Fishery Activitiesand M anagement M easures
fishing year
1996/97— » Fishery closed.
1997/98
1998/99  GHL of 7 t (15,000 Ib) for exploratory fishing wifishery closed in the Petrel
Bank area (i.e., between 179° W longitude and E/Bfgitude)
o 1vessel
1999/00 » Fishery closed
2000/01 * Fishery closed

* Catch retained during ADF&G-Industry survey of BetBank area (i.e.,
between 179° W longitude and 179° E longitude) coted as
commissioner’s permit fishery, Jan—Feb 2001

o 1vessel
0 Retained catch weight = 351 (76,562 |b)
0 CPUE = 23 retained crab per pot lift

2001/02 » Fishery closed
* Catch retained ADF&G-Industry survey of Petrel Baarlea (i.e., between
179° W longitude and 179° E longitude) conducted@amissioner’s permit
fishery, November 2001
0 4vessels
0 Retained catch weight = 70t (153,961 Ib)
0 CPUE = 39 retained crab per pot lift

2002/03 » Fishery opened with GHL of 227 t (500,000 Ib) ries¢d to Petrel Bank area
(i.e., between 179° W longitude and 179° E longijud
0 33 vessels
0 Retained catch weight = 229 t (505,642 Ib)
0 CPUE = 18 retained crab per pot lift
* ADF&G-Industry survey of the Adak, Atka, and Amlislands area
conducted as a commissioner’s permit fishery
0 4 legal males captured in 1,085 pot lifts

2003/04 » Fishery opened with GHL of 227 t (500,000 Ib) ries¢d to Petrel Bank area
(i.e., between 179° W longitude and 179° E longsjud

o 30 vessels

0 Retained catch weight =217t (479,113) Ib

0 10 retained crab per pot lift

2004/05— » Fishery closed
2015/16 0 2006 and 2009 ADF&G pot surveys on Petrel Bank
0 2015 exploratory/reconnaissance survey in Adaktskrea.
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Table 3. Annual retained catch) (of Western Aleutian Islands red king crab, witiet
estimated annual discarded catdh 1ot discounted for an assumed bycatch
mortality rate) and components of discarded cata( males, sublegal males, and
females) during commercial crab fisheries, 1995208-4/15.

WA red king crab fishery Al golden king crab fisker
Crab fishing Discarded Total
year Retained Legal male Sublegal male Female Legal @aldegal male Female Discarded
1995/9¢ 17.6¢€ 0.0cC 9.3t 12.5: 0.0c 0.9 0.1 22.9¢
1996/9° 0.0cC 0.0cC 0.0C 0.0c 1.4¢ 0.9z 0.3 2.71
1997/9¢ 0.0cC 0.0cC 0.0C 0.0c 0.0¢ 0.2¢€ 0.0¢ 0.4z
1998/9¢ 2.6¢ - - - 0.34 0.0¢ 0.0¢ -
1999/0( 0.0cC 0.0cC 0.0C 0.0c 0.07 0.34 0.0 0.4¢€
2000/0: 34.7: 0.0cC 0.3t 0.17 0.17 0.1z 0.0z 0.8:
2001/0: 69.8¢ 0.0¢ 2.9¢ 3.8C 9.07 0.0C 0.17 16.0¢
2002/0: 229.3¢ 0.7t 2.7z 7.91 9.8¢ 0.1€ 0.22 21.6¢
2003/0¢ 217.3:. 0.2¢ 2.9¢ 3.61 4.2¢ 2.8¢  3.0¢ 17.0¢
2004/0¢ 0.0cC 0.0cC 0.0cC 0.0cC 0.97 0.1C  0.0C 1.07
2005/0¢ 0.0cC 0.0cC 0.0cC 0.0cC 0.0¢ 0.0C 0.0z 0.11
2006/0° 0.0cC 0.0cC 0.0cC 0.0cC 0.1t 0.0t 0.0z 0.22
2007/0¢ 0.0cC 0.0cC 0.0cC 0.0cC 0.2¢ 0.8z 0.2 1.3¢€
2008/0¢ 0.0cC 0.0cC 0.0cC 0.0cC 0.1cC 0.01 0.0¢ 0.1t
2009/1( 0.0cC 0.0cC 0.0cC 0.0cC 0.2¢€ 0.11 0.0z 0.3¢
2010/1: 0.0cC 0.0cC 0.0cC 0.0cC 1.9¢ 0.0¢ 0.0 2.07
2011/1: 0.0cC 0.0cC 0.0cC 0.0c 0.4 0.01 0.0¢ 0.4¢
2012/1: 0.0cC 0.0cC 0.0cC 0.0cC 0.4C 0.0z 0.0z 0.4¢
2013/1¢ 0.0cC 0.0cC 0.0cC 0.0cC 1.3¢4 0.0t 0.0¢ 1.4¢€
2014/15 0.00 0.00 0.00 0.00 0.24 0.01 0.03 0.28
Average 28.58 0.06 0.97 1.47 1.64 0.36 0.24 4.75

a.

Data on discarded catch of red king crab duringréeeking crab fishery not available
(see Moore et al. 2000).
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Table 4. Estimated annual weigh} ¢f discarded catch of red king crab (all sizealas and
females) and estimated annual bycatch mortali)y during federal groundfish
fisheries by gear type (fixed or trawl) in repogiiareas 541, 542, and 543 (Aleutian
Islands west of 170° W longitude), 1993/94-2014d$sumes bycatch mortality rate
of 0.5 for fixed-gear fisheries and 0.8 for travghieries).

Crab fishing Discarded catch Bycatch Mortality

year Fixed Gear Trawl Gear Fixed Gear Trawl Gear Total
1993/94 0.60 40.09 0.30 32.07 32.37
1994/95 1.36 10.34 0.68 8.27 8.95
1995/96 2.63 6.93 1.32 5.55 6.86
1996/97 1.30 20.26 0.65 16.21 16.86
1997/98 1.73 5.31 0.87 4.25 5.12
1998/99 4.60 20.65 2.30 16.52  18.82
1999/00 17.13 12.69 8.57 10.15 18.72
2000/01 1.22 6.30 0.61 5.04 5.65
2001/02 2.42 27.01 1.21 21.61 22.82
2002/03 5.12 33.12 2.56 26.50 29.06
2003/04 1.62 4.15 0.81 3.32 4.13
2004/05 0.36 5.86 0.18 4.69 4.87
2005/06 1.61 1.07 0.80 0.86 1.66
2006/07 3.08 0.28 1.54 0.22 1.76
2007/08 7.70 1.19 3.85 0.95 4.80
2008/09 4.89 4.67 2.44 3.73 6.18
2009/10 0.14 6.40 0.07 5.12 5.19
2010/11 0.04 1.99 0.02 1.59 1.61
2011/12 1.19 0.82 0.60 0.41 1.01
2012/13 0.01 0.24 0.00 0.19 0.19
2013/14 0.01 0.04 0.01 0.03 0.04
2014/15 0.00 0.11 0.00 0.09 0.09
Average 2.67 9.52 1.34 7.61 8.94
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Table 5. Estimated annual weight of discarded hcdtc not discounted by an assumed
bycatch mortality rate) of red king crab in repogtiareas 541, 542, and 543
(Aleutian Islands west of 170° W longitude) durfegeral groundfish fisheries (all
gear types combined) by reporting area, 1993/944/261

Crab fishing Reporting Area

year 541 542 543 Total
1993/94 37.9893 2.6590 0.0372 40.6855
1994/95 10.7216 0.8718 0.1025 11.6959

1995/96 59520 1.8398 1.7763 9.5681
1996/97 1.9477 3.0890 16.5258 21.5624
1997/98 1.0061 3.9639 2.0770 7.0470
1998/99 6.7549 7.1659 11.3335 25.2542
1999/00 16.3416 8.0535 5.4227 29.8183
2000/01 1.7686 3.6541 2.0961 7.5192
2001/02 3.4750 24.0341 1.9250 29.4341
2002/03 10.9996 21.3098 5.9384 38.2483
2003/04 2.2294 3.5280 0.0163 5.7733
2004/05 0.5280 5.6803 0.0154 6.2237
2005/06 1.6057 0.0395 1.0333 2.6785
2006/07 2.9688 0.3869 0.0000 3.3557
2007/08 5.1233 3.0427 0.7248 8.8909
2008/09 1.1440 7.5455 0.8668 9.5563
2009/10 1.6719 3.7548 1.1136 6.5404
2010/11 0.2123 1.8162 0.0005 2.0289
2011/12 0.8768 1.1335 0.0000 2.0108
2012/13 0.1560 0.0903 0.0000 0.2463
2013/14 0.0000 0.0435 0.0118 0.0553
2014/15 0.0000 0.1148 0.0005 0.1152
Average 5.1578 4.7190 2.3190 12.1958
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Table 6. Estimated annual weiglj} 6f total fishery mortality to Western Aleutianidads
red king crab, 1995/96—-2014/15, partitioned by sewf mortality: retained catch,
estimated bycatch mortality during crab fisheriasd estimated bycatch mortality
during groundfish fisheries.

Bycatch Mortalit
by Fishery Type  Total Estimated

Crab fishing year Retained Catch Crab Groundfish  Fishmartality
1995/96 17.66 4.60 6.86 29.12
1996/9° 0.0C 0.54 16.8¢ 17.4C
1997/9¢ 0.0C 0.0¢ 5.12 5.2C
1998/9¢ 2.6¢ 0.7C 18.8: 22.1¢
1999/0( 0.0C 0.0¢ 18.7:2 18.81
2000/0: 34.7: 0.17 5.6t 40.5¢
2001/0: 69.8¢ 3.2z 22.8: 95.8¢
2002/0¢ 229.3¢ 4.3¢ 29.0¢ 262.7"
2003/0¢ 217.3. 3.4z 4.1% 224.8"
2004/0¢ 0.0C 0.21 4.87 5.0¢
2005/0¢ 0.0C 0.0z 1.6¢€ 1.6¢
2006/0° 0.0C 0.04 1.7¢ 1.81
2007/0¢ 0.0C 0.27 4.8( 5.0¢
2008/0¢ 0.0C 0.0c 6.1¢ 6.21
2009/1( 0.0C 0.0¢ 5.1¢ 5.27
2010/1: 0.0C 0.41 1.61 2.02
2011/1: 0.0C 0.1cC 1.01 1.1C
2012/1: 0.0C 0.0¢ 0.1¢ 0.2¢
2013/1¢ 0.0C 0.2¢ 0.0 0.3¢
2014/15 0.00 0.12 0.09 0.22
Mean, 1995/96-2007/( 43.97 1.3€ 10.8¢ 56.1¢
CV of mean 0.52 0.37 0.23 0.43
Mean, 1995/96-2014/ 28.5¢ 0.94 7.77 37.2¢
CV of mean 0.54 0.37 0.25 0.45

a. No discarded catch data was available from the /B®98irected fishery for red king crab (see
Table 2); bycatch mortality due to the 1998/99 disleries was estimated by multiplying the
retained catch for the 1998/99 directed red kiradpdishery by the ratio of the 1995/96 bycatch
mortality in crab fisheries to the 1995/96 retaicatch.
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Table 7. Annual retained catch weight 4nd estimates of annual discarded catch wetght (
not discounted for an assumed bycatch mortality rat@)/estern Aleutian Islands
red king crab available for a Tier 5 assessmerdagatt, bold values are used in
computation of the recommended (status quo) 201675 OFL.

Retained catch weight Discarded catch weight (estimated)

Fish tickets Observer data: lengths, catch per sstdt ~ Blend method; Catch Accounting System
Crab Fishing Year Directed fishery Crab fisheries Bigear, groundfish Trawl gear, groundfish
1960/61 940.7p - - —
1961/62 2773.27 - - —
1962/63 3631.4p - - —
1963/64 8121.1B - - —
1964/65 9612.99 - - —
1965/66 5858.1p - - —
1966/67 2668.4P - - —
1967/68 6409.7p - - —
1968/69 7302.8p - - —
1969/70 8171.9B - - —
1970/71 7283.34 - - —
1971/72 7019.7B - - —
1972/73 8493.14 - - —
1973/74 4418.6b - - —
1974/75 1258.7p - - —
1975/76 186.69 - - —
1976/77 0.0 - - —
1977/78 410.74 - - —
1978/79 366.14 - - —
1979/80 211.98 - = -
1980/81 643.88 - = -
1981/82 747.94 - - -
1982/83 771.93 - - -
1983/84 898.83 - - -
1984/85 588.03 - - -
1985/86 394.09 - - -
1986/87 323.2(¢ - - -
1987/88 550.61 - - -
1988/89 710.92 - - -
1989/90 501.66 - - -
1990/91 375.62 Confidential — -
1991/92 431.49 Confidential — -
1992/93 583.51 Confidential — -
1993/94 316.64 Confidential 0.6 40.09
1994/95 89.34 Confidential 1.3 10.34
1995/96 17.66 22.98 2.63 6.93
1996/97 0.00 271 1.30 20.26
1997/98 0.00 0.42 1.73 531
1998/99 2.68 3.48 4.60 20.65
1999/00 0.00 0.46 17.13 12.69
2000/01 34.73 0.83 122 6.30
2001/02 69.84 16.09 242 27.01
2002/03 229.36 21.65 512 33.12
2003/04 217.32 17.08 1.62 4.15
2004/05 0.00 1.07 0.36 5.86
2005/06 0.00 0.11 161 1.07
2006/07 0.00 0.22 3.08 0.28
2007/08 0.00 1.36 7.70 1.19
2008/09 0.00 0.15 4.89 4.67
2009/10 0.00 0.39 0.14 6.40
2010/11 0.00 2.07| 0.04 1.99
2011/12 0.00 0.49 1.19 0.82
2012/13 0.00 0.44] 0.0] 0.24
2013/14 0.00 1.46 0.0] 0.04
2014/15 0.00 0.28 0.0( 0.11
2015/16 0.00 - - —
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Figure 3. Retained catch) (n the Western Aleutian Islands red king cralndiy, 1960/61—
2015/16 (catch is for the area west of 172° W lamg during 1960/61-1983/84
and for the area west of 171° W longitude durin§4/85—-2014/15; see Table 1a).
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Appendix A1. Summary of retained catch size freqyedata available from Western
Aleutian Islands directed red king crab fishery60/®1-2015/16.

Crab fishing year N

1960/61 0
1961/62 386
1962/63 661
1963/64 0
1964/65 1,285
1965/66 423
1966/67 0
1967/68 0
1968/69 0
1969/70 0
1970/71 0
1971/72 0
1972/73 10,043
1973/74 9,789
1974/75 2,609
1975/76 680
1976/77 0
1977/78 666
1978/79 1,485
1979/80 963
1980/81 2,537
1981/82 2,175
1982/83 6,287
1983/84 3,806
1984/85 1,805
1985/86 1,217
1986/87 422
1987/88 441
1988/89 4,860
1989/90 12,405
1990/91 9,406
1991/92 8,306
1992/93 5,195
1993/94 4,426
1994/95 1,037
1995/96 978
1996/97-1997/98 Closed
1998/99 0
1999/00 Closed
2000/01 460
2001/02 589
2002/03 2,056
2003/04 2,381

2004/05-2015/16 Closed
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Appendix A2. Available retained catch size frequesample data 1961/62—-1979/80 western

Aleutian Islands directed red king crab fisheryg®a of 3.

1961/62 1962/63 1964/65 1965/66 1972/73 1973/74 1974/75 1975/76 1977/78 1978/79 1979/80

CL (mm)

98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

15
24
58
107
174

13
22
52

15
31

134
135
136
137

12
13
37

30
52

91

11

17

179
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Appendix A2. Page 2 of 3.

CL (mm) 1961/62 1962/63 1964/65 1965/66 1972/73 1973/74 1974/75 1975/76 1977/78 1978/79 1979/80

138 0 3 4 0 313 281 114 20 16 40 9
139 0 6 3 1 267 295 103 22 15 38 15
140 0 9 1 2 434 362 119 37 19 45 28
141 0 11 2 1 384 403 102 31 17 53 15
142 0 9 3 0 476 445 150 46 29 65 33
143 0 8 3 2 532 462 136 44 35 71 32
144 0 6 7 1 473 497 112 49 35 52 32
145 2 7 14 1 547 549 109 37 30 82 49
146 2 15 10 4 508 514 119 31 16 63 39
147 0 5 9 7 552 488 114 25 35 80 43
148 2 3 11 4 589 478 101 46 41 101 36
149 2 10 17 4 477 488 79 29 15 64 50
150 8 9 23 5 524 490 84 28 24 59 38
151 4 12 10 1 393 432 65 21 17 58 46
152 10 16 20 7 436 409 93 21 21 69 40
153 0 13 29 9 439 367 69 13 12 45 32
154 10 11 33 6 324 318 76 17 17 53 37
155 2 13 42 8 330 337 67 14 27 56 49
156 2 19 32 9 272 285 60 10 24 37 35
157 4 22 28 6 203 229 63 11 12 43 36
158 12 10 39 16 226 234 62 17 17 31 36
159 10 17 34 14 147 174 51 6 11 24 22
160 18 13 38 15 180 146 53 5 20 25 30
161 18 12 30 10 127 129 40 7 6 23 21
162 8 16 32 17 120 145 45 8 17 14 21
163 8 7 44 15 99 93 39 10 15 17 12
164 4 13 34 9 74 70 33 5 11 13 15
165 6 16 54 17 46 56 31 5 6 15 16
166 16 18 39 13 51 43 25 6 6 12 14
167 10 13 55 24 40 37 21 4 7 16 5
168 24 13 a7 19 24 30 19 5 15 7 8
169 10 20 36 12 14 29 10 3 12 9 13
170 22 20 28 23 16 18 16 2 7 2 10
171 18 14 43 16 9 15 6 2 8 6 3
172 16 15 36 18 10 9 13 2 5 5 4
173 8 9 42 12 6 7 7 0 8 4 1
174 8 12 25 8 5 7 5 2 3 0 1
175 22 27 30 14 4 6 7 3 7 1 3
176 14 19 30 11 1 3 3 0 1 3 3
177 12 10 22 9 4 5 1 0 1 0 1
178 14 17 23 12 2 6 4 1 4 1 0
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Appendix A2. Page 3 of 3.

1961/62 1962/63 1964/65 1965/66 1972/73 1973/74 1974/75 1975/76 1977/78 1978/79 1979/80

CL (mm)

179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

10

21

11
13
14
11

20
13
23
13
16
10
15
11

10

10
11

12

661 1,285 423 10,043 9,789 2,609 680 666 1,485 963

386

Total
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Appendix A3. Available retained catch size frequesample data 1980/81-1989/90 Western

Aleutian Islands directed red king crab fisheryg®a of 3.

1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90

CL (mm)

98
99

100
101
102
103

104
105
106
107
108
109

110
111
112
113

114
115
116
117
118
119

120
121
122
123

124
125
126
127
128
129

130
131
132
133

29
51

23
34
55
70
92
145

88
161
280
276
370

18
19
38
55
92

19
10
27
18
23

10
17
25
27
32

11

15
25
34
53
72

11

134
135
136
137

10

19
21

25
51

11

12

33

45

42



Appendix A3. Page 2 of 3.

CL(mm) 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90
138 89 76 187 49 39 29 10 10 108 497
139 106 55 184 49 30 39 10 11 121 532
140 119 76 221 74 30 48 16 17 134 631
141 99 78 224 58 46 48 16 13 118 529
142 128 104 256 97 41 59 16 20 157 562
143 127 110 323 94 57 38 13 18 161 514
144 96 100 226 73 39 33 14 21 139 494
145 115 105 224 94 56 28 25 21 179 559
146 95 112 208 107 49 21 14 25 164 460
147 103 97 250 99 47 36 14 17 186 460
148 98 93 269 128 55 36 11 10 158 483
149 94 79 186 94 36 28 14 17 170 399
150 85 100 249 122 61 42 16 21 177 451
151 76 82 172 87 47 27 13 18 146 283
152 59 98 215 121 48 24 13 5 191 371
153 66 75 234 134 58 27 8 17 170 361
154 59 72 184 104 40 30 14 16 152 292
155 45 73 176 104 58 39 12 13 147 370
156 53 63 152 99 44 24 15 12 129 265
157 59 59 164 111 41 31 6 7 132 244
158 32 54 162 117 42 35 10 17 132 256
159 41 27 131 70 30 36 14 6 105 232
160 40 34 126 100 62 31 7 5 128 233
161 30 33 99 93 30 17 6 9 105 190
162 42 37 89 83 53 34 6 7 98 178
163 31 21 106 94 52 23 6 4 97 185
164 40 24 87 77 26 34 7 9 108 134
165 43 18 86 88 50 24 5 8 92 153
166 27 7 69 161 38 18 5 5 72 92
167 32 11 90 80 41 17 3 2 71 92
168 29 86 73 45 19 2 3 70 76
169 21 1 46 51 32 18 5 2 57 85
170 20 11 45 69 39 12 5 2 65 85
171 18 3 37 47 22 3 3 1 45 65
172 19 9 42 59 30 12 1 1 50 51
173 15 1 45 57 24 7 2 1 32 48
174 13 3 41 44 30 10 3 0 48 32
175 12 3 28 36 24 5 1 0 48 35
176 1 20 40 17 7 3 0 28 23
177 2 20 39 17 2 0 0 19 26
178 0 19 34 18 7 1 0 21 18
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Appendix A3. Page 3 of 3.

1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90

CL (mm)

179
180
181
182
183
184
185
186

19

14
13
15

12

33
28
15
23
22
27
21
14

13
14
10
12

16

12

14
10
11
13
10

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

10

2,175 6,287 3,806 1,805 1,217 422 441 4,860 12,405

2,537

Total
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Appendix A4. Available retained catch size frequesample data 1990/91-2003/04 Western

Aleutian Islands directed red king crab fisheryg®a of 3.

1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 2000/01 2001/02 2002/03 2003/04

CL (mm)

98
99

100
101
102
103

104
105
106
107
108
109

110
111
112
113

114
115
116

117
118
119

120
121
122
123

124
125
126
127
128
129

130
131
132
133

12
22
46

13
a7

19
47

134
135
136
137

15
15
32

65
115
173

108
152
223

11
17

10

15

59
76

45



Appendix A 4. Page 2 of 3.

CL(mm) 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 2000/01 2001/02 2002/03 2003/04

138 310 211 118 35 11 27 0 3 6 1
139 381 255 101 41 18 24 1 2 2 0
140 391 289 186 63 12 24 0 4 7 3
141 455 315 156 89 16 31 1 5 14 4
142 467 341 184 92 24 32 1 9 10 3
143 449 392 216 102 20 23 2 8 13 6
144 521 342 206 114 23 32 2 11 15 5
145 483 359 220 148 16 32 3 7 18 11
146 456 356 229 162 27 38 4 30 8
147 469 390 244 155 29 24 3 18 12
148 408 304 221 183 31 27 6 16 18

149 428 319 160 136 20 30 7 10 30

150 386 364 251 177 39 24 12 13 26 19
151 315 288 145 186 29 25 15 16 35 22
152 333 344 233 169 31 29 19 25 43 17
153 292 369 170 180 38 18 20 22 41 27
154 288 320 145 180 19 33 12 28 63 36
155 311 295 164 174 28 34 14 18 58 39
156 223 280 165 182 30 18 22 14 74 46
157 203 294 148 154 25 30 17 24 74 33
158 169 211 158 167 30 37 12 23 81 52
159 167 199 86 154 25 23 20 20 97 56
160 136 149 142 154 43 23 26 19 81 78
161 106 121 88 149 28 21 16 15 69 64
162 103 115 92 114 33 27 22 25 84 72
163 77 118 96 115 34 16 15 30 78 57
164 78 80 76 117 30 23 26 25 100 98
165 78 66 79 95 21 22 20 13 75 115
166 48 51 52 85 33 17 22 17 91 95
167 59 56 74 77 24 29 21 24 82 105
168 34 a7 69 68 24 33 13 18 80 99
169 33 43 29 70 16 13 20 13 53 99
170 25 33 52 39 22 15 9 13 71 126
171 29 33 33 a7 13 10 16 6 58 87
172 24 20 37 30 14 16 12 13 60 119
173 14 19 23 19 17 10 4 18 41 99
174 17 15 20 27 13 6 7 5 44 86
175 18 12 19 23 8 11 6 9 49 92
176 11 11 19 12 13 3 4 35 62
177 4 5 12 19 13 5 4 27 68
178 6 3 12 7 4 0 2 20 50
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Appendix A4. Page 3 of 3.

1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 2000/01 2001/02 2002/03 2003/04

CL (mm)

179
180
181
182
183
184
185

53
45

20
20

11

44
37

13

12

22
26
11

14
13

186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

8,306 5,195 4,426 1,037 978 460 589 2,056 2,381

9,406

Total
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