AGENDA D-3(a)
JANUARY 1986

MEMORANDUM

TO: Council, SSC ?nﬂth Mgmbers

FROM: Jim H. Branson e
Executive Dired

DATE: January 2, 1986

SUBJECT: Management of Gear Shares of Sablefish Allocation in the Gulf of
Alaska

ACTION REQUIRED

Review sablefish gear allocation and Council intent of Amendment 14. Provide
clarification and guidance to the Regional Director as necessary.

BACKGROUND

Public testimony during the December Council meeting indicated a strong
possibility of directed trawling for sablefish in the Gulf of Alaska during
1986. Since we are unable to determine the ability or the desire of the
individual trawl operators to harvest large quantities of sablefish there is
no way of determining how big a problem this may be. This memorandum reviews
the recent Council meetings for guidance as to the Council's intent when it
passed Amendment 14. It examines the regulatory framework currently in place
and outlines some possible management alternatives. .

The concern of the Council is the NMFS response once the trawlers' share of
the sablefish 0Y (207 1in the Central and Western Gulf) is taken. The
Council's intentions were clearly that any trawling which would remove
sablefish would stop once their 207 was landed. The final rule notice does
not, however, reflect the Council's intentions. In 672.24(2) Gear
Limitations — Central and Western Areas, it specifies:

When the share of the sablefish OY assigned to any type of gear for
any year and any area of district under this paragraph as been
taken, the Regional Director will close that regulatory area or
district to all fishing for groundfish with that type of gear,
subject to 672.20(b) of this part.

Emergency Regulation 672.20(b) gave the Regional Director the options to keep
the area open to targeting for other species. It states: ". . .when the
Regional Director finds that the OY for groundfish species in a district or
area has been reached, the Secretary will normally be required to close
fishing for only that particular species in that district area.”" This
regulation is no longer in effect, but the regional office of NMFS may enact a
similar one for the 1986 fishery.
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During the May 1985 Amendment 14 discussion the AP deferred to the Council the
division of the trawlers' share into directed and bycatch allocations. It is
not clear whether the Council intended to allow a directed trawl fishery for
sablefish in the Central and/or Western Gulf or if it were to be a bycatch
fishery only (the Eastern Gulf trawl allocation is clearly specified as a 5%
bycatch allowance only). Both viewpoints were presented during public
testimony and in the Council discussion. It was stated that the relatively
large percentage of OY given to trawlers was a bycatch to allow for the rapid
expansion of domestic trawling. Council staff has estimated the 1986
sablefish bycatch requirements for all trawl fisheries in the Gulf of Alaska
to be 1,055 mt, or 127 of the OY. The data and assumptions for this estimate
are provided in D-3(a)(1). Other discussion supported a limited directed
trawl fishery. The final rule notice in the Federal Register specifies both
trawl and hook and 1line gear as "allowable gear types for the directed
sablefish fishery" in the Central and Western regulatory areas, stating:

The 20 percent allocation to U.S. trawlers is more than is needed to
support a bycatch in other target fisheries. It is intended by the
Council to provide for a directed trawl fishery to aid trawl
operations that are dependent on small profit margins resulting from
low value groundfish species.

The problem facing the industry is that targeting on sablefish by trawlers may
result in the 20Z of the OY being caught much earlier in the year. If, when
this is reached, the Central and Western Areas were closed to all trawling as
was the Council's intent, large amounts of other trawl-caught species such as
pollock, cod and flounder would remain unharvested. This would exacerbate the
problem of maintaining a steady flow of groundfish to domestic processors
throughout the year. If, however, targeting occurs and trawling is allowed on
other species after the sablefish allocation is taken, the trawlers would be
imposing costs on the longliners by increasing the harvesting mortality of
sablefish. Either way the costs are spread out over a large number of
fishermen while the benefits of directed fishing accrue to the individual
vessels targeting on and selling sablefish. An individual vessel
owner/operator facing the current regulations is behaving rationally by
targeting on sablefish. If he is reasonably confident the trawl fishery will
not be shut down, the profit maximizing behavior may be to target on sablefish
and harvest it before someone else does. He could then target on the other
groundfish fisheries after the 207 allocation 1is landed and treat the
sablefish as a prohibited species. Even if trawling were to be shut down it
still may be rational to target on sablefish if the value of the harvested
sablefish provides the vessel owner/operator an income greater than the income
he could derive from the foregone harvesting of other species.

OEtions

1. Status quo with no recommendation to the Regional Director. This option
assumes that the Regiomal Director will issue an emergency rule for 1986
similar to 672.20(b) which may not close the trawl fishery when the
sablefish trawl allocation is taken. Therefore, sablefish could be
designated as a prohibited species. Declaring sablefish a prohibited
species would clearly be contrary to the Council's desire to count all
removals of fish to the extent possible.
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Status quo with a recommendation to the Regional Director that he close
the trawl fishery when the trawl allocation of sablefish is taken.
The Regional Director would not reimplement the expired emergency
regulation, reflecting the Council's original intention.

Recommend measures to limit targeting on sablefish.
Note: For any of these options, a domestic observer program is necessary
for enforceability.

a. Trip Limits. There have been two instances where management
agencies on the Pacific Coast have encountered problems similar to this
one. In both cases, management using trip limits was established. In
British Columbia, the trawlers argued for an increased proportion of the
sablefish harvest relative to pot vessels. The Department of Fisheries
and Oceans implemented a system in 1985 imposing a 10,000 1b trip limit
with no total allocation. For the 1986 fishery, the trawlers have been
given an allocation of 350 mt (about twice their previous year's bycatch
and less than 107 of the total quota). To prevent targeting on
sablefish, the trawlers were also limited to 20,000 1bs. of sablefish per
trip. This is a less binding constraint in that the 20,000 lbs is about
ten times the average trip's share of sablefish. The Department seems
reasonably satisfied with the results. It should be noted that they had
the support of both pot and trawl fishermen in this solution.

The Pacific Fishery Management Council's (PFMC) experiments with trip
limits have been more troublesome. When 90% of the OY was reached in the
1985 sablefish fishery the remainder was to be split evenly between fixed
gear and trawl gear. The trawlers were to be limited to the percentage
of their total catch that sablefish may comprise, which was estimated to
be 137. The PFMC experience was not particularly successful because they
could not maintain good enough landing records to make timely decisions
when 907 of the OY was taken. By the time the PFMC had set trip limits,
additional landings had closed the fishery. The trawlers have also
criticized the 13%Z allocation as too small and too constraining. The
PFMC has also used trip limits since 1982 in both its Sebastes and widow
rockfish fisheries.

Trip limits have been criticized in both cases because high costs render
then unenforceable. High-grading of fish landed under the trip limit is
also a strong possibility. 1In the case of sablefish, small fish are
probably discarded in favor of larger, more valuable fish.

b. Timed Allocations. Another measure to limit targeting on sablefish
is timed allocation (e.g. quarterly) of the 20% trawl share of sablefish.
It is entirely possible however that one four-month season would simply
be replaced with four one-month seasons. This measure does not address
the problem of trawl targeting on sablefish but it does increase
management costs.

c. Individual share quotas. In this alternative, each vessel is given
a percentage share of the sablefish 0Y. The shares can be either
transferrable or non transferrable. Under such a system the costs
imposed on a fishery by fishermen who target on sablefish or who maintain
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high levels of bycatch are borne only by that individual. Each fisherman
is constrained by his own quota; however, if the quotas are transferable
the individual could purchase/lease shares from those who are able to
fish without high levels of bycatch. Any system along this 1line is

complex, would require rigorous management, and is probably not worth
considering under present funding levels.
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AGENDA D-3(a) (1)

JANUARY 1986
1986 JVP Bycatch Requirements

General Assumptions

JVP Gear Shares

For P. codl/ 647 bottom trawl (bt) 36% Longline (LL)

For Flounder 100% bt

For Pollock 0Z bt 1007 mid-water trawl (mwt)

1986 Jvp

Pollock = 40,000 mt (W/C) + 35,000 mt (0. Shel.) = 75,000

1,695 mt (bt) 73,306 (mwt)

P. Cod = 5,480 mt (W/C) 3,480 mt (bt) 2,000 mt (LL)

Flounder = 2,120 mt (W/C) 2,120 mt (bt)

Total JVP bt = 7,295 mt

Total JVP mwt = 73,306 mt

Total JVP LL = 2,000 mt

Rates and Estimated Bycatch
Fully-utilized . bt Pollock, Total JVP
Species mwt pollock P. Cod, Flounder LL P. Cod Bvcatch
Sablefish .0002 15 mt .02 146 mt .02 40 mt 201 mt
P.0.P. .0002 15 mt .002 15 mt .0003 1l mt 31 mt
0. Rockfish .0003 22 mt .003 22 mt .0007 1 mt 45 mt
Salmon .0008 59 mt .0007 5 mt -0~ 0 mt 64 mt
King Crab -0- 0 mt .002 15 mt -0- Omt 15 mt
Tanner Crab -0- 0 mt .002 15 mt .0002 1l mt 16 mt
Halibut .0004 29 mt .038 277 mt .092 184 mt 490 mt
1986 ABC and OY of Fully-utilized Species
Species ABC oy
Sablefish 14,100 mt (W/C) 9,000 (W/C)
P.0.P. 6,100 mt (W/C) for complex 3,266 (W/C)
3,770 mt (W/C) for aleutus

0. Rockfish n/a 4,400 Gulfwide

1/ Based on permit applicationms.
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1986 DAP Trawl Sablefish Bycatch Requirements

General Assumptions

DAP Gear Shares

For. P. cod 857 bottom trawl (bt) 15% Longline (LL)
For Flounder ' 1007 bt

For Pollock 25Z bt 757 midwater trawl (mwt)

For Sablefish 157 bt 57 mwt

1986 DAP

Pollock = 40,000 mt (W/C) + 5,000 (0. Shel.) = 45,000

11,250 mt (bt) 33,750 mt (mwt)

P. Cod = 29,400 mt (W/C)
Flounder - 6,168 mt (W/C 6,168 mt (bt)
Total DAP bt = 42,408 mt
Total DAP mwt = 33,750 mt

Rates and Estimated Bycatch

Fully-utilized : bt Pollock, Total DAP
Species mwt Pollock P. Cod, Flounder Trawl Bvcatch
Sablefish .0002 7 mt .02 848 mt 855 mt

For Western/Central Area

Trawl DAP sablefish bycatch + trawl JVP sablefish bycatch = total trawl
sablefish bycatch

855 mt + 201 mt = 1,056 mt
Trawl] share of sablefish in Western/Central Area eacuals 207 OY
W/C sablefish OY = 9,000 mt

207 sablefish OY = 1,800 mt
Estimated trawl bycatch is approximately 12% sablefish OY.
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AGENDA D-3(a)
JANUARY 1986
SUPPLEMENTAL

Dr. Donald E. Bevan

College of Ocean & Fishery Sciences
University of Washington HA-40
Seattle, Washington 98195

January 9, 1986

Jim H. Branson, Executive Director
North Pacific Fishery Management Council
P.0. Box 103136

Anchorage, AK 99510

Dear Jim:

I believe the best way to spread the sablefish OY among the trawl fleet and
avoid closing the entire trawl fishery when that 207 of the total Gulf OY is
taken is to give the OY to specific segments of the trawl fleet.

Whether that proportionment is done by boat, person, company, or association,
is really immaterial as long as individual segments of the fleet are
responsible for their own performance. They can close only themselves down if
they target excessively on sablefish or fail to avoid excessive numbers as an
incidental catch.

Sincerely,

DB - JHB
Donald E. Bevan W M call Ye/es



AGENDA D-3(b)
JANUARY 1986

MEMORANDUM

TO: Council, AP an SC Members

b //
FROM: Jim H, Branson@éz&alnﬂ_.m——
Executive Dirégror’

DATE: January 7,/{;86

SUBJECT: Gulf of Alaska Groundfish Fishery Management Plan

ACTION REQUIRED

Review request from State of Alaska for emergency action to protect king crab.

BACKGROUND

At the December 1985 meeting ADF&G and NMFS presented a discussion paper that
summarized the status of the king crab resource in the Kodiak area and the
potential damage to those stocks from on-bottom trawling. The condition of
the Kodiak king crab resource remains extremely poor. The number of
egg-bearing females has been below normal with no sign of recruitment in at
least three years. The directed king crab fishery has been closed since 1983
to protect the remaining king crab and allow for rebuilding.

Observations collected by ADF&G from bottom-trawl vessels have shown high
rates of incidental king crab catch in two primary areas, Marmot Flats and
Alitak Flats located off Kodiak Island. Catch rates are highest during the
spring months when king crab migrate inshore for reproduction with the trawl
bycatch imposing significant mortalities. The ADF&G and NMFS have prepared an
analysis for the Council and it is included as agenda item D-3(b)1. An oral
report summarizing the analysis and outlining ADF&G's emergency action request
will be presented during the meeting.
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AGENDA D-3(b) (1)
JANUARY 1986

-

CONSERVATION CONCERNS OF THE KODIAK KING CRAB RESOURCE:

A DISCUSSION OF MANAGEMENT OPTIONS

e

Prepared for:
North Pacific Fishery Management Council

P.0. Box 103136
Anchorage, Alaska 99510

Prepared by:
Alaska Department of Fish and Game
P.0. Box 3-2000
Juneau, Alaska 99802
and
National Marine Fisheries Service

P.0. Box 1668
Juneau, Alaska 99802

January 8, 1986



INTRODUCTION

Stocks of red king crab, Paralithodes camtschatica, in the waters
around Kodiak island are at historical low levels. The directed
king crab fishery has remained closed for the 1983, 1984 and 1985
fishing seasons to protect stocks. The condition of the stocks is
not expected to improve for at least several Years since the
abundance of small juvenile crabs is extremely low. The remaining
reproductive potential must be conserved in order to rebuild the

Groundfish fishing for cod, pollock, and flounder in the Kodiak
area with hard-on-bottom trawls has been gradually increasing in
recent years. During 1986 the harvest of these species with

significantly. Unlike most other fisheries which encounter soft-
shell king crab, groundfish bottom trawling is not currently
subject to seasonal restrictions. Since many of the groundfish
trawling grounds overlap the distribution of king crab, there is a
large potential for substantial female king crab mortality during
the spring 1986 king crab soft-shell period.

King crab are known to congregate during the spring in certain
areas to molt and mate.‘Approximately 70% of the feémale red king
crab from Kodiak stocks are estimated to be congregated in two
areas, Marmot and Alitak Bays and the areas immediately offshore
(Figure la). After molting, king crab exoskeletons are soft and
pliable and require 2 to 3 months to fully harden. During this
"soft-shell" period which runs from February 15 to June 15, king
crab are particularly susceptible to damage from encounters with
fishing gear and handling. Directed king crab pot fisheries have
not been allowed during the soft-shell period since the late
1960's in the Kodiak area. Scallop dredge and Dungeness pot
fisheries have also been restricted in areas where soft-shell king
crab congregate.

Management action is proposed to address two significant
management concerns: the conservation of spawning and molting
king crab and improving the bycatch data base from the domestic
trawl fleets.

PROPOSED MANAGEMENT MEASURES

1) Establishment of a time and area closure to protect major
concentration of spawning king crab stocks.

2) Establishment of a check in/check out system, with
provision for a mandatory observor Program, for hard-on-
bottom trawl vessels operating in certain times and area of
known king crab habitat.
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TIME AND AREA CLOSURES

OPTION 1. Two areas immediately offshore from Marmot and Alitak
Bays (Figure 1) will be closed to all hard-on-bottom trawl apd
crab pot fishing between February 15 and June 15. Such action is
necessary to prevent additional fishing and handling mortality of
king crab taken incidentally to other target fishing operations.
King crab stocks are severly depressed. The king crab fishery has
been closed for the past three years in response to these
historically low population levels. King crab congregate for the
purpose of mating and molting during the February 15 - June 15
period. Molting crab, due to the soft shell nature of their
exoskeleton, are particularly vulnerable to damage which results
in high mortality. During the 1984 king crab survey,
approximately 70% of the female king crab spawning stock are found
within the proposed closed area.

Negative impacts on the trawl fishery as a result of option 1 are
estimated to be minimal. Flounder are the primary bottomfish
resource of commercial importance in the Alitak Flats area and
are widely distributed in other areas around Kodiak Island.
Flounder, Pacific cod and pollock resources all occur on the
Marmot Flats area. All of these resources are widely distributed
in other nearby areas around the northern end of Kodiak Island.
Only shore based operations in Kodiak City will be negatively
affected by the Marmot closure, which will require some additional
vessel travel time. The shore based fleet did not fish the Marmot
closed area during May-December 1984 under a cooperative agreement
with ADF&G. Fishing effort in late 1985 and early 1986 has
increased in the Kodiak area. With the influx of new vessels the
cooperative management agreement may no longer be effective.

Negative impacts on the Tanner crab fishery are also minimal. The
Tanner crab fishery in the two closed areas was concluded in 1985
by February 18. Impacts in the Dungeness crab fishery the impacts
are also negligible since the Dungeness crab season in the Alitak
area does not open until June 15. 1In the Marmot Flats area in

1985, less than 77,000 pounds of Dungeness crab were harvested
prior to June 15.

OPTION 2. Most significant king crab grounds around Kodiak Island
(Figure 17) would be closed to hard-on-bottom trawling and crab
pot fishing between February 15 and June 15. According to the
king crab distributions observed during the 1984 king crab survey,
such a time and area closure would provide nearly 90% protection
to the female king crab stock during spawning, molting and the
soft-shell period. The closure would also have a salutory effort
of protecting male king crab which may be taken and killed as
bycatch in groundfish and shellfish fisheries.

Negative impacts on the trawl fishery, although not quantifiable,

would be more severe than under option 1. Flounder and cod are
known to be widely distributed around Kodiak. Approximately 15%
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of the Central Gulf catches of these species in 1984 and 1985 came
from the broposed closed areas under option 2 between February 15
and June 15. Groundfish operations during the February 15 - June

fleet would likely be impacted the greatest because, unlike
catcher processors or floating processors, their fishing
opportunities may be significantly curtailed. Negative impacts on
the Tanner crab fishery are fairly small, if the 1986 fishery
proceeds similarly to 1985, However, if the fleet stages a price-
related strike, or for any other reason delays fishing, then the

king crab time and area closure would have a significant impact on
the Tanner fishery.

DOMESTIC OBSERVER DATA IMPROVEMENT

OPTION 1. A vessel check in/check out system would be established
with provision for a mandatory observor for hard-on-bottom trawl
vessels operating in areas of known king crab habitat between
February 15 - June 15 (Figure 17). There is a paucity of bycatch
data from domestic trawling operations in the Gulf of Alaska.
Because of the conservation concerns with the Kodiak king crab
resource, information on king crab bycatch in these trawl
operations are essential. The council must have this information
to adequately set PSC or other limits as Proposed by the plan team
for the 1986 amendment to the Gulf of Alaska groundfish FMP. 1In
addition to king crab bvcatch information, bycatch levels of
halibut and other species important to the council and state will
be collected.

The vessel check in/check out procedure is necessary to determine
effort levels and to select vessels for placement of observers so
that observer samples are representative of the fishing activities
of the entire fleet. bProvisions for placing a mandatory observor
onboard these vessels are essential to allow for acceptable fleet
Coverage over a broad area through time. '

The check in/check out procedure could be implemented either by
the NMFS regional office or in cooperation with ADF&G. Funding
for observers, although not budgeted, may be secured through
reprogramming or supplemental appropriations.

OPTION 2. Continuation of the Present voluntary basis for placing
observers aboard groundfish vessels would be encouraged by the
council. While observer programs operating on a voluntary basis
have provided some data on incidental catches at the low fleet
effort levels in the past, they may not be satisfactory to insure
adequate data collection for management purposes. Because of
budgetary restrictions, currently planned domestic observer
Coverage in this area for 1986 is much lower than that for 1984.
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CURRENT STATUS OF KODIAK RED KING CRAB STOCKS

Alaska Department of Fish and Game (ADF&G) surveys indicate that
the abundance of king crab of all sizes in the Kodiak area has
declined twentyfold from the peak which was observed in 1977.
(Figure 2a). King crab were likely even more abundant before the
establishment of annual surveys in 1971. Commercial harvests
were reduced sharply after the peak harvest in 1965 of over 95
million pounds and averaged 15.8 million pounds over the period
1970 to 1980 (Figure 3). Because of low stock conditions,
commercial harvests were not allowed in 1983, 1984, and 1985.

It has not yet been possible to determine the causes of the
population decline from the available data, although overfishing,
disease, parasitism, handling and bycatch mortality, predation,
and environmental factors have all been hypothesized. Survey data
indicate that recruitment to the stock has been weak for eight
consecutive years (Figure 2a). During the same period, mortality
of adult males and females has been unexpectedly high. Since
there are no signs of significant incoming year classes,
population levels are projected to remain depressed for at least
four additional years.

Current concerns for the conservation of crab stocks in the Kodiak
area focus on the abundance of females, because males are known to
be polygynous. King crab males have been observed to mate
successfully with four to nine females (Powell et al 1974). For
this reason  commercial fisheries for king crab have been allowed
to retain only males, which has resulted in skewed sex ratios.
The abundance of.male king crab has been assumed not to limit the
reproductive success of females unless sex ratios become extremely
skewed. In all Kodiak areas except the Northeast district, sex
ratios are currently less than 9 females per male.

The relationship between the number of female spawners and
recruits is not well established for red king crab. Reeves and
Blau (1984) have performed a pPreliminary analysis of spawner-
recruit relationships for Kodiak king crab, based on survey
estimates of the abundance of females and the recruits which
result in succeeding years. The preliminary results for the
Northeast District king crab stock (Figure 4), indicate that the
optimum number of spawners would be achieved at a survey average
density of 4.8 mature females per pot. Because of serial
correlations in the short time series of available data and the
possiblility that density independent factors may have caused the
recent reductions in king crab numbers, these methods may
underestimate the optimum spawning density. Xing crab survey data
indicate that steep declines in the abundance of females have
occurred in each of four subareas survevad in the Kodiak area
(Figure 5), to levels below 10% of those present during the
1970's. The current low population level of mature females would
almost certainly place the population on the steeply ascending
limb of the spawner recruit curve where small increases in the
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number of female spawners has the potential to greatly increase
the number of recruits.

TEMPORAL DISTRIBUTION OF FEMALE KING CRAB IN SOFT-SHELL CONDITION

Adult female king crabs must molt annually in order to mate and
extrude eggs. Crab exoskeletons require 2 to 3 months to fully
harden after molting. Since males grasp only females that are
ready to mate, the occurence of grasping pairs in the natural
environment is a good indicator of impending molting by females
(Powell, 1972). ADF&G has collected information on more than
3,400 grasping king crab observed by SCUBA divers during the nine
year period 1963-1971 in the Kodiak area (Table 1). Grasping
pairs were observed as early as January, but April was the peak
month with grasping declining by late May.

Newly mature crabs are the first crabs to molt during the annual
molting and mating cycle. Powell et al (1973) observed molting of
newly mature females and males during February in both the natural
environment and in undersea pens. Older adult females began
molting and mating a month or more later. February and March were
the primary periods for newly mature females to molt and mate
while April and May were the primary periods for older females.

McMullen (1967, 1968) documented the presence of reproductive king
crab stocks on offshore ocean banks, including the "Marmot Flats!
area, on the east side of Kodiak Island. Grasping pairs and newly
molted crabs were found on these offshore banks from late April to
early May. ADF&G observers aboard a commercial domestic trawler
targetting on flounders between April 11 and April 13, 1984 in the
Marmot Flat area also found large numbers of grasping and soft-
shell king crab. Gray and Powell (1966) found that 23 percent of
the adult females captured in trawls in Alitak Bay between May 10
and May 18, 1962 had not yet molted. Kingsbury and James (1971)
indicate heavy molting and mating occurred during April, but by
June nearly all females had molted.

Directed commercial fishing for king crab during the soft-shell
period has been prohibited since the 1960's because of the
generally acknowledged higher mortality associated with® sorting
and handling soft-shell crabs. In 1968 the season for king crabdb
closed on March 31 and was scheduled to reopen June 1l6. The
presence of soft-shell male and female crabs in test fishing
catches caused a delay in the scheduled opening of the fishery
until August 1, 1968. Historically, stock assessment surveys
conducted in the Kodiak area have been undertaken no earlier than
late June as soft-shell crabs have generally hardened enough by
then to allow handling and tagging.

In summary, most mating and molting occurs in March, April and
May. The amount of molting in February appears to be dependent on
the abundance of newly mature males and females. The presence of
molting crabs in May assures that soft-shell crabs are present in
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June. There are relatively few crabs molting before mid-February
or after mid-May: therefore, the period from February 15 tq qune
15 encompasses almost all of the molting and soft-shell condition.

SPATIAL DISTRIBUTION OF FEMALE KING CRAB IN SOFT-SHELL CONDITION

During the 1960 through 1968 period, commercial fishing of king
crab was permitted during all or part of the molting and soft-
shell period. While only males were retained in the catch, the
distribution of the landed catch of males during the February
through May period is roughly representative of the distribution
of females since the two sexes aggregate during the mating season.
These catch data indicate two major areas of removals, one in the
Marmot Flats area off of the northeast side of Kodiak Island and
the other just south and east of Alitak Flats and Trinity Islands.
(Figure 6). The distribution of commercial catch would tend to
differ somewhat from the distribution of soft-shell females since
the fishery targetted on hard-shell crabs as soft-shell crabs were
not marketable. Hard-shell crabs prior to arriving on molting and
mating grounds are found in generally deeper waters than those
crabs that are molting or engaged in mating. Also, the catches in
many statistical areas come from a small portion of the total
statistical area depicted in Figure 6. The distribution shown
reflects virgin stock conditions and very high population levels
experienced through the middle 1960's.

ADF&G king crab pot surveys provide another source of information
on the distribution of female king crab. However, these surveys
are conducted during the summer months after the soft-shell
molting period, so that distributions inferred from the survey may
differ from those of females in the soft-shell condition. The
differences in the distributions would be related to the rate of
movement of female king crabs during this period. The 1985 survey
distribution data are presented as the average catch of crabs at
each sampling station, standardized to a 24 hour soak period
(Figure 7a-f). Extremely low densities of crabs were found at the
edge of the Marmot Flats area (Fig. 7a), although there were only
a few stations in this area. Similar low densities were found in
the Marmot Bay area (Fig. 7b). Low densities of king crabs were
found in the cChiniak Bay area (Fig 7c¢), with relatively high
densities in the Alitak Flats (Fig. 7e) and Alitak Bay areas (Fig.
7f). Abundance was extremely low in all other areas.

A limited amount of king crab distributional data has been
obtained from observers aboard domestic groundfish vessels fishing
in the vicinity of Kodiak Island. Although the data are extremely
limited, trawlers have encountered relatively high numbers of
soft-shell females in the Marmot Flats area while targetting on
flounders. High densities of king crab have not been encountered
on the relatively few other fishing grounds sampled by observers.
When soft-shell king crabs have been encountered on observed
trips, they are present in relatively few tows, indicating that
their distribution is highly clumped.






