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RESULTS OF THE 2006 NMFS BERING SEA CRAB SURVEY
EXECUTIVE SUMMARY

This document summarizes data to be presented in the Report to Industry on the 2006 Eastern
Bering Sea Trawl Survey. Numbers presented are trawl survey indices of population level and do not
necessarily represent absolute abundance.

For further information, contact Dr. Louis Rugolo, NMFS, 301 Research Court, Kodiak, AK
99615. Phone (907) 481-1715. TACs (Total Allowable Catch) are for the combined open-access and
CDQ fisheries.

Red king crab (Paralithodes camtschaticus) Bristol Bay.

Legal males: 12.5 million crabs; 26% increase.

Pre-recruits: 7.4 million crabs; 28% decrease.

Large females: 29.7 million crabs; 30% decrease.

Status: Abundance of legal males increased and that of pre-recruit males declined in

2006. The 2006 abundance of mature females decreased substantially. Except
for the legal male category, all sex-specific size categories declined in
abundance relative to 2005. The overall population abundance declined by
26%; total males declined by 20% and that for females by 41%. Almost all
new-shell females carried new eggs. The 2006 survey found poor representa-
tion of small male and female crabs in the population. Legal males in 2006
are represented by a large (80%) proportion of new-shell individuals. Esti-
mated total mature biomass is above the minimum stock size threshold
(MSST) in 2006. The stock is not considered to be in the overfished level of
abundance although it remains far below the peak population levels of the

1970s.

TAC: 15.5 million pounds (7,029.5 metric tons(t)). Fishery opened 15 October
2006.

Red King crab (P. camtschaticus) Pribilof District.

Legal males: 1.3 million crabs; 369% increase.

Pre-recruits: 0.3 million crabs; 1,242% increase.

Large females: 0.9 million crabs; 33% decrease.

Status: Crabs are highly concentrated, and indices of abundance of all categories are

characterized by very poor precision. Pre-recruit and legal male abundance
increased sharply relative to 2005 although that for small males declined by
51%. The 2006 male abundance estimates are highly influenced by the results
of a limited number of survey tows. Total female abundance declined also
33% in 2006. Estimated total mature biomass is above the MSST; the stock is
not considered to be in the overfished level of abundance. Future recruitment
is difficult to discern. Red king crabs in the Pribilof Islands have been
historically harvested with blue king crabs and are currently the dominant of
the two species in this area. There are concerns as to the low reliability of
estimates and that unacceptable levels of blue king crab incidental catch could
occur in a directed Pribilof Islands red king crab fishery.

TAC: Fishery did not open in 2006.
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Pribilof Islands blue king crab (P. platypus) Pribilof District.

Legal males:
Pre-recruits:
Large females:
Status:

TAC:

0.04 million crabs; 63% decrease.

0.04 million crabs; no change.

0.5 million crabs; 51% increase.

The population is extremely low and trends in abundance are not easily
detectable. Indices of abundance are characterized by very poor precision.
Except for the large female category, all sex-specific size categories declined
substantially in abundance relative to 2005; the overall population declined by
86%. Total males declined by 92%; that for females declined by 80%. Little
or no recruitment to the stock is apparent, thus giving little indication of future
stock recovery. The current assessment represents the lowest total population
estimates on record. Estimated total mature biomass fell below the MSST in
2002 and has remained below threshold for the 5th consecutive year. The
stock is considered to be in the overfished level of abundance.

Fishery did not open in 2006.

St. Matthew blue king crab (P. platypus) Northern District.

Legal males:
Pre-recruits:
Large females:
Status:

TAC:

1.4 million crabs; 151% increase.

0.7 million crabs; 141% increase.

0.3 million crabs; 26% increase.

Indices of abundance are affected by the portion of the stock occupying
inshore rocky untrawlable grounds. Overall male abundance increased by
131% relative to 2005; that for females increased by 7%. This population
declined steeply in 1999 and estimated total mature biomass fell below the
MSST. The size distribution of the male stock improved in 2006 relative to
1999-2005 although it remains in poor condition compared to pre-1999 levels.
Total mature biomass has remained below the MSST since 1999 with the
exception of 2002 where it was slightly above threshold. In 2006, total mature
biomass is slightly below the MSST. The stock continues to be in the
overfished level of abundance. Assessment of this stock is clouded by large
uncertainty in female abundance. The 2006 estimate of male biomass is above
the harvest strategy threshold for opening the fishery although the computed
TAC is below the minimum fishery management threshold.

Fishery did not open in 2006.

Tanner crab (Chionoecetes bairdi) Eastern District.

Legal males:
Pre-recruits:
Large females:
Status:

14.6 million crabs; 28% increase.

73.3 million crabs; 41% increase.

43.4 million crabs; 49% increase.

Indices of abundance continue to increase and the population is demonstrating
encouraging signs of recovery. With the exception of the small female
category, all sex-specific size categories increased relative to 2005. Total male
abundance increased by 32%; that for females declined by 5% due to the
influence of the decline in small-sized females. The 2006 legal male abun-
dance index is evidenced by extremely poor precision. Legal-sized males
represent only a small portion of mature male abundance in 2006.
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TAC:

Future recruitment to the mature stock is uncertain due to poor representation
of small males in the population. A notable proportion of old to very old shell
crab are observed in the male size distribution at 80 mm carapace width and
above implying that these males will not molt to legal size in the future. Total
mature biomass fell below the MSST in 1997-2002, rose slightly above
threshold in 2003, fell slightly below in 2004 and rose above the MSST in
2005. In 2006, total mature biomass rose above the level (BMSY) indicative
of a restored stock. It will be considered rebuilt under the current plan if it
remains above BMSY in 2007.

1.875 million pounds (850.3 t) east of 166°W longitude.

1.094 million pounds (496.2 t) west of 166°W longitude.

Both fisheries opened 15 October 2006.

Snow crab (C. opilio) All districts combined.

Large males:
Pre-recruits:
Large females:
Status:

TAC:

143.9 million crabs; 100% increase.

288.4 million crabs; 1.5% increase.

1,045.5 million crabs; 36% decrease.

The abundance index of large males doubled relative to that in 2005 although
it is marked by extremely poor precision. This increase in legal males was not
expected given the abundance of pre-recruit males in previous years, and it
resulted largely from the contribution of a single survey tow. Pre-recruit male
abundance was unchanged in 2006. Large female abundance decreased
relative to 2005, and apparent recruitment to the reproductive stock is seen at
the lower end of the mature size range. Except for the large and pre-recruit
male categories, all sex-specific size categories declined in abundance relative
to 2005; total males declined by 32%, that for females by 43%, and for the
overall population by 38%. The female reproductive stock is evidenced by
high frequencies of old and very old shell crab which is of concern in terms of
expected reproductive output. There is apparent recruitment failure in the
small male and female size categories; the recruitment trend since 1994 is
dramatically low and future outlook of stock health is uncertain. Total mature
biomass fell below the MSST in 1999, rose slightly above threshold in 2000
and 2001, fell below threshold in 2002-2004, and it rose slightly above in
2005. Total mature biomass declined in 2006 relative to 2005 but it remains
above the MSST. The stock is considered to be in the overfished level of
abundance.

36.566 million pounds (16,583.2 t). Fishery opened 15 October 2006.

Hair crab (Erimacrus isenbeckii) All districts combined.

Legal males:
Large females:
Status:

TAC:

1.1 million crabs; 270% increase.

3.8 million crabs; 341% increase.

The population had been declining for several years through 2006. The abun-
dance indices of all sex-specific size categories increased in abundance rela-
tive to 2005. Recruitment trends in this stock are unclear due to poor repre-
sentation of small crabs in the survey and the extremely poor precision of the
abundance estimates. Current stock status is not well estimated.

Fishery did not open in 2006.
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THE 2006 EASTERN BERING SEA SURVEY

The National Marine Fisheries Service (NMEFES)
conducts an annual trawl survey in the east-
ern Bering Sea (EBS) to determine the distri-
bution and abundance of crab and groundfish
resources. This report summarizes survey re-
sults for commercially important crabs. It is
intended to aid the fishing industry in locat-
ing productive grounds and judging overall
availability of various species. Survey-derived
data are also used as part of the basis for man-
agement decisions. Results are presented for
red king crab (Paralithodes camtschaticus), blue
king crab (P. platypus), hair crab (Erimacrus
isenbeckii), Tanner crab (Chionoecetes bairdi) and
snow crab (C. opilio).

Information on groundfish resources is
available from the Alaska Fisheries Science
Center, 7600 Sand Point Way NE, Seattle,
Washington 98115.

Landing statistics for 2006 are prelimi-
nary data obtained from the Alaska Depart-
ment of Fish and Game (F. Bowers, ADF&G,
Dutch Harbor, personal communication).
Those needing final statistics should contact
ADF&G directly.

Survey Area and Methods

The 2006 EBS crab survey consisted of
439 bottom trawl tows over an area of approxi-
mately 151,578 square nautical miles (nmi).
The survey area (Figure 1) has been standard-
ized since 1990. The survey was conducted
aboard two chartered vessels, the FV Arctu-
rus and FV Northwest Explorer, between 30
May and 25 July. Methodology was identical
to that of previous surveys, and most tows
were made at the centers of squares defined
by a 20 x 20 nmi (37 x 37 km) grid. Near St.
Matthew Island and the Pribilof Islands, ad-
ditional tows were made at the corners of
squares. Average bottom water temperatures
are shown in Chart 6 for each grid square.

Both vessels fished an eastern otter
trawl with an 83 ft (25.3 m) headrope and a

112 ft (34.1 m) footrope. This has been the
standard trawl since 1982. Each tow was one-
half hour in duration, an average length of 1.54
nmi (2.86 km), and conducted in strict com-
pliance with established NOAA groundfish
bottom trawl protocols (Stauffer 2004). Crabs
were sorted by species and sex, and then a
sample of crabs was measured (to the nearest
millimeter) to provide a size-frequency distri-
bution. Crab sizes are reported as carapace
width (cw) for Tanner, snow and hair crabs,
and carapace length (cl) for all others. Proce-
dures for estimating abundance were similar
to previous years (see Appendix A). Note that
population estimates are indexes and are most
precise for large crabs; they may not repre-
sent absolute abundance and are least precise
for small crab due to gear selectivity, and for
females of some stocks due to differential crab
behavior.

Because of variations in tow length,
catches presented in accompanying charts and
tables are standardized to the nearest whole
number of crab caught per square nautical
mile. Where more than one tow was made in
a square (including corner tows), charts indi-
cate average crab density for all tows in that
square. Tables 7-11 present data for all tows
where a species was caught, without averag-
ing. It is advisable to cross-reference charts
and tables.

The following abbreviations are used
in the text: (in) inches, (m) meters, (km) kilo-
meters, (mm) millimeters, (fm) fathoms, (Ibs)
pounds, (t) metric tons, (°C) degrees Celsius,
(nmi) nautical miles, (cl) carapace length, (cw)
carapace width, (MSST) minimum stock size
threshold, (NPFMC) North Pacific Fishery
Management Council, and (MSFCMA)
Magnuson-Stevens Fishery Conservation and
Management Act. TAC refers to Total Allow-
able Catch whichis for the combined general
and Community Development Quota (CDQ)
fisheries. FMP refers to the current (1998)
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Figure 1. NMFS eastern Bering Sea crab survey area in 2006. Bold symbols represent the
additional northern area snow crab stations surveyed in 2006.
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Figure 2. U.S. landings in millions of pounds, CPUE as crabs/pot-lift, and abundance of legal red
king crab (P. camtschaticus) in millions in Bristol Bay, estimated from NMFS trawl
surveys (abundance data include the Pribilof District prior to 1983).

version of the Fishery Management Plan for
Bering Sea/Aleutian Islands King and Tanner
Crabs. Terminology for shell condition cat-
egories is explained in Appendix B.

In this report, the 1997-2002 abundance
estimates for all species have changed rela-
tive to those previously published. The
changes are relatively minor, and comprise an
approximate 1-5% increase in abundance
compared to previous values. These resulted
from recent corrections in the files containing
the haul statistics for each survey year to prop-
erly categorize poor performance hauls prior
to abundance estimation.

Distribution and Abundance of Crab Stocks

Bristol Bay Red King Crab (P. camtschaticus)
Legal-sized (> 6.5 in cw or 135 mm cl)
male crabs were concentrated in central Bris-

tol Bay (Chart 1 and Table 7). The abundance

index of legal male red king crab in the Bris-
tol Bay Registration Area (south of 58°39'N
and east of 168°W) was 12.5 million (Table 1
and Figure 2). This estimate represents a 26%
increase from last year, and it exceeds the av-
erage for the previous 20 years (8.5 million).
The index (7.4 million) for pre-recruit crab
(110-134 mm cl) decreased by 28%. Abun-
dance of small males decreased by 33%. The
65 mm cl cohort of 2004 appears in 2005 at
approximately 70 mm cl (Figure 3). The 70
mm cl cohort of 2002, which grew to 90 mm cl
in 2003, 110 mm cl in 2004, and 120 mm cl in
2005, is evident at 135 mm cl at declining lev-
els of abundance and aging as seen by increas-
ing old and older shell condition classes. The
cohort with a modal size of 80 mm cl in 2000
that we've followed to a modal size of 150 mm
clin 2004 and 160 mm cl in 2006 is disappear-
ing and aging rapidly (Figure 3). A small por-
tion (0.2%) of legal male crabs were in molt-

Crabs/Pot and Legal Males



Table 1.

Annual abundance estimates (millions of crabs) for red king crab (P.
camtschaticus) from NMFS surveys. Bristol Bay and Pribilof Districts are
combined except where noted with a (B) or (P).

Males Females

Small _ Pre-recruit Legal Small Large
Carapace
Length(mm) <110 110-134 >135 <90 >90 Grand
Width(in) <5.2 5.2-6.4 >6.5 Total <4.3 >4.3 Total Total
1986 11.8 12.3 5.9 30.1 4.5 5.4 9.8 39.9
1987 20.1 12.6 7.9 40.6 16.8 18.3 35.1 75.7
1988 8.5 6.4 6.4 21.3 2.7 15.7 18.4 39.7
1989 8.6 9.4 11.9 29.9 4.4 16.9 21.2 51.1
1990 8.2 10.2 9.2 27.6 7.2 17.5 24.7 52.2
1991 8.1 6.4 12.0 26.5 4.7 12.6 17.4 43.9
1992 7.0 5.5 5.8 18.3 2.2 13.4 15.6 33.9
1993 5.7 10.2 9.8 25.7 2.5 19.2 21.7 47.4
1994 6.2 6.7 7.5 20.4 3.4 10.1 13.5 33.9
1995 9.7 6.0 8.9 24.6 4.9 10.4 15.3 33.9
1996 17.2 3.5 6.0 26.7 13.7 12.9 26.6 53.3
1997 28.1 9.8 10.6 48.5 1.8 26.5 28.3 76.8
1998 (B) 11.1 16.7 7.5 35.3 5.6 35.8 41.4 76.7
1999 (B) 8.4 7.4 11.5 27.3 6.4 15.1 21.6 48.9
2000 (B) 11.4 7.3 8.9 27.6 5.7 17.4 23.1 50.7
2001 (B) 10.2 4.4 5.3 19.9 3.9 21.8 25.7 45.5
2002 (B) 20.7 9.9 9.5 40.0 18.9 19.4 38.3 78.3
2003 (B) 17.9 9.0 12.3 39.3 10.8 34.0 44.8 84.1
2004 (B) 32.3 10.3 12.8 55.4 18.4 31.7 50.1 105.5
2005 (B) 29.2 10.4 10.0 49.6 19.6 42.6 62.2 111.8
2006 (B) 19.5 7.4 12.5 39.5 13.5 29.7 43.2 82.7
Limits!
Lower 14.8 6.6 6.5 34.9 8. 24.7 37.6 72.5
Upper 49.7 14.0 19.1 75.9 28.4 38.7 62.7 138.5
+% 54 36 49 37 54 22 25 31
1998 (P) 0.2 0.6 0.4 1.2 0.0 1.0 1.1 2.2
1999 (P) 6.5 0.6 1.1 8.2 6.3 3.1 9.4 17.6
2000 (P) 0.0 0.4 1.2 1.5 0.0 0.6 0.6 2.2
2001 (P) 1.4 2.5 1.8 5.6 0.0 4.0 4.0 9.6
2002 (P) 0.0 0.0 1.8 1.8 0.0 0.4 0.4 2.3
2003 (P) 0.0 0.1 1.3 1.4 0.0 1.1 1.2 2.6
2004 (P) 1.4 0.0 0.8 2.2 1.1 0.6 1.6 3.8
2005 (P) 0.0 0.0 0.3 0.3 0.0 1.4 1.4 1.7
2006 (P) 0.0 0.3 1.3 1.5 0.0 0.9 0.9 2.5

! Mean + 2 standard errors for most recent year; Bristol Bay only.
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Figure 4. U.S. landings in millions of pounds, CPUE as crabs/pot-lift, and abundance of legal
blue king crab (P. platypus) in millions in the Pribilof Islands (Pribilof District),

estimated from NMFS trawl surveys.

ing or softshell condition, 89% were new-
hardshell crabs, and the remainder were
oldshell and older crabs. The 2006 abundance
index (29.7 million crabs) for large (> 90 mm
cl) females represents a 30% decrease from last
year. In 2006, we observed unusually cold bot-
tom water temperatures at the start of the sur-
vey which persisted through Bristol Bay. The
average bottom water temperature over the
first survey leg (02-17 June) was 2.6°C. Among
female crab sampled during the first leg, 64%
were mature, of which only 59% had molted
and extruded a new clutch of uneyed eggs.
This latter percentage was low and of concern
regarding the reproductive condition of the
stock. Since the timing of molting, mating and
embryo extrusion is understood to be related
to ambient water temperature, we resurveyed
a select group of 30 Bristol Bay stations from
19-24 July after the completion of the standard
survey to assess stock status. By comparison,
the average bottom water temperature ob-

served in the re-sampled 30 stations was 4.9°C

as compared to 2.2°C in these stations ob-
served in the first survey leg. Among resur-
veyed female crab, 68% were found to be ma-
ture, and 99% of these had completed the
molt-mate cycle and extruded new, uneyed
eggs. Therefore, for the purpose of character-
izing the status of the reproductive stock, we
employed the reproductive condition, as well
as the shell-class and size-frequency distribu-
tions of females observed in the 30 resurveyed
stations, and abundance estimates for the stan-
dard plus resurveyed stations combined.
ADF&G has developed a length-based
assessment (LBA) model, which was fitted to
the survey time series data. The LBA estimate
of 40.5 million mature females was larger than
the survey estimate for large females (29.7 mil-
lion) and equated to 67.2 million pounds of
effective spawning biomass. The total mature
biomass is above the MSST threshold, allow-
ing a 15% harvest rate under the ADF&G har-



Table 2. Annual abundance estimates (millions of crabs) for blue king crab (P. platypus)
in the Pribilof Islands (Pribilof District) from NMFS surveys.

Pribilof District

Males Females

Small Pre-recruit Legal Small Large
Carapace
Length(mm) <110 110-134 >135 <90 >90 Grand
Width(in) <5.2 5.2-6.4 >6.5 Total <4.3 >4.3 Total Total
1986 <0.1 <0.1 0.4 0.5 <0.1 1.9 1.9 2.4
1987 0.6 0.1 0.7 1.4 0.4 0.6 1.0 2.4
1988 1.1 0.0 0.2 1.3 0.8 0.4 1.2 2.5
1989 3.2 0.1 0.2 3.5 2.3 1.3 3.6 7.1
1990 1.8 1.2 0.4 3.5 1.8 2.7 4.5 8.0
1991 1.3 1.0 1.0 3.4 0.6 2.8 3.4 6.7
1992 1.6 1.2 1.0 3.8 1.3 2.1 3.4 7.1
1993 1.0 0.8 1.0 2.8 0.3 2.2 2.5 5.3
1994 0.3 0.5 0.8 1.6 0.1 4.3 4.3 5.9
1995 0.8 1.2 2.0 3.9 0.4 4.0 4.5 8.4
1996 0.3 0.7 1.2 2.3 0.1 4.6 4.7 7.0
1997 0.3 0.4 0.8 1.5 0.1 2.5 2.6 4.1
1998 0.8 0.4 0.9 2.1 0.3 2.1 2.3 4.4
1999 0.1 0.2 0.5 0.8 0.0 2.5 2.5 3.3
2000 0.1 0.2 0.5 0.9 0.0 1.4 1.4 2.3
2001 0.0 0.1 0.4 0.6 0.0 1.6 1.6 2.2
2002 0.0 0.0 0.2 0.2 0.0 1.2 1.3 1.5
2003 0.0 0.0 0.2 0.3 0.0 1.1 1.2 1.4
2004 0.1 0.1 0.0 0.2 0.1 0.1 0.2 0.3
2005 2.1 0.0 0.1 2.1 2.3 0.3 2.6 4.8
2006 0.1 0.0 0.0 0.2 0.1 0.5 0.5 0.7
Limits!
Lower 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Upper 0.2 0.2 0.0 0.3 0.1 0.2 0.3 0.6
+3 119 200 140 93 119 135 119 106

! Mean + 2 standard errors for most recent year.
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Figure 6. U.S. landings in millions of pounds, CPUE as crabs/pot-lift, and the abundance of legal
blue king crabs (P. platypus) in millions in the St. Matthew Island (Northern District),

estimated from NMFS trawl surveys.

vest strategy. This resulted in a TAC of 15.5
million Ibs (7,029.5 t), including 1.6 million lbs
of CDQ. The total TAC translates into ap-
proximately 2.48 million crabs at an average
weight of 6.25 Ibs per legal male.

Pribilof Islands Red King Crab
(P. camtschaticus)
In the Pribilof District (south of 58°39’N

and west of 168°W), the abundance index for
legal male red king crab was 1.3 million (Table
1), up 369% from last year. The index for large
females showed a 33% decrease from 2005.
These indices of abundance are characterized
by very poor precision. From 1996 to 1998, a
combined fishery for red and blue king crabs
in the Pribilof District opened on 15 Septem-
ber. However, due to low abundance of blue
king crab, the combined fishery has not
opened since 1998. Historically, red king crab
have not been abundant in the Pribilof Islands
and landings were taken incidentally during

12

the blue king crab fishery. Although this stock
isnot considered overfished under provisions
of the MSFCMA, the fishery remained closed
due to the desire to avoid bycatch of blue king
crab that occur in the same grounds. In the
absence of a St. Matthew fishery, effort levels
were also feared to be excessive.

Pribilof Islands Blue King Crab (P. platypus)

Legal (> 6.5 in cw or 135 mm cl) males
were found primarily east of St. Paul Island
(Chart 2 and Table 8A). The abundance index
(0.04 million crabs) for legal males (Table 2 and
Figure 4) was well below the average for the
previous 20 years (0.6 million). The index of
pre-recruits (110-134 mm cl) male crabs was
also 0.04. The abundance of small males (<
110 mm cl) was very difficult to determine.
Size-frequency data (Figure 5) are very sparse
and only two legal males were captured.

The abundance index (0.5 million
crabs) for large (> 90 mm cl) females showed



Table 3. Annual abundance estimates (millions of crabs) for blue king crab (P. platypus)
in the St. Matthew Island (Northern District) from NMFS surveys.

Northern District
Males Females
Small Pre-recruit Legal Small Large
Carapace
Length(mm) <105 105-119 >120 <80 >80 Grand
Width(in) <4.3 4.3-5.4 >5.5 Total <3.8 >3.8 Total Total
1986 0.6 0.4 0.4 1.4 0.3 0.1 0.3 1.7
1987 1.1 0.7 0.7 2.5 0.5 0.2 0.7 3.2
1988 1.4 0.7 0.8 2.9 0.9 0.8 1.7 4.6
1989 4.8 1.0 1.5 7.3 1.6 1.7 3.3 10.5
1990 1.4 0.8 1.7 3.9 0.4 0.2 0.6 4.5
1991 2.9 1.5 2.2 6.6 0.8 0.7 1.5 8.1
1992 2.3 1.5 2.3 6.0 0.9 0.4 1.3 7.4
1993 4.6 2.0 3.6 10.2 1.4 3.0 4.4 14.6
1994 1.5 1.4 2.5 5.4 0.1 0.4 0.5 5.9
1995 1.9 1.1 1.9 4.9 0.6 0.1% 0.7 5.6
1996 2.6 2.0 3.4 8.0 1.1 0.9 2.0 10.0
1997 2.5 2.3 4.1 8.8 0.6 0.9 1.5 10.3
1998 2.4 1.8 3.2 7.4 0.6 0.5 1.2 8.6
1999 0.6 0.2 0.7 1.5 0.3 0.0" 0.3 1.8
2000 0.6 0.3 0.8 1.7 0.1 0.1 0.2 1.9
2001 0.8 0.6 1.1 2.5 0.3 0.2 0.5 2.9
2002 0.2 0.2 0.7 1.1 0.0 0.1* 0.1 1.2
2003 1.4 0.3 0.6 2.3 0.3 0.8 1.0 3.3
2004 1.0 0.2 0.7 1.9 0.5 0.2 0.7 2.6
2005 0.9 0.3 0.6 1.8 0.2 0.2 0.4 2.2
2006 2.0 0.7 1.4 4.2 0.1 0.3 0.4 4.5
Limits®
Lower 0.0 0.0 0.2 0.6 0.0 0.0 0.0 0.5
Upper 2.1 0.5 1.1 3.3 1.2 0.4 1.4 4.7
+% 97 114 64 71 143 92 101 79

' These estimates have low precision since few crabs were caught.
* Mean =+ 2 standard errors for most recent year.
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Figure 8. U.S. landings in millions of pounds, CPUE as crabs/pot-lift, and the abundance of legal
male Tanner crab (C. bairdi) in millions in the Bristol Bay and Pribilof Districts (prior to
1989) or the Eastern District (since 1989), estimated from NMFS trawl surveys.

a 51% increase from last year. However, esti-
mates of female abundance are usually very
imprecise due to the preference of these crab
for rocky habitat which is not well sampled
by trawls. Among sampled mature females,
9% were softshell, 48% were new hardshells,
of which 100% carried new eggs, and 53%
were oldshells, of which 100% carried new,
uneyed embryos. Twenty-three mature fe-
males were caught. Blue king crab are
predominatly biennial spawners. Only a por-
tion of the female population spawns in a
given year, while the remainder is in a non-
embryo-bearing phase. This fishery was
closed from 1988 through 1994 due to low
stock abundance, then re-opened from 1995-
1998. It has remained closed since 1999. This
stock was declared overfished in 2002 and re-
mained classified as overfished through 2005.
The population is at an extremely low histori-
cal abundance (Figure 4), and trends are not
easily detectable. Total mature biomass is be-
low MSST and the stock remains in overfished
condition in 2006. The fishery remained closed

in 2006 because of low stock abundance since
both ADF&G catch-survey analysis and the
NMES survey estimates of mature male abun-
dance are well below the threshold level of
13.2 million pounds which would need to be
met in two consecutive years to declare the
stock rebuilt.

St. Matthew Island Blue King Crab
(P. platypus)

Legal (> 5.5 in cw or 120 mm cl) males
were captured primarily southwest of St.
Matthew Island (Chart 2 and Table 8B). The
abundance index for legal males was 1.4 mil-
lion crabs (Table 3 and Figure 6), increasing
151% from last year. The abundance index (0.7
million crabs) of pre-recruit crabs (105-119 mm
cl) increased 141% from last year. Legal and
pre-recruit male abundance indices are still
well below their averages for the previous 20
years (1.7 and 1.0 million, respectively). Size-
frequency is shown in Figure 7. Only 20 legal
males were captured. The index (0.3 million
crabs) for large females (> 80 mm: cl) is poorly
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Table 4. Annual abundance estimates (millions of crabs) for Tanner crabs (C. bairdi) from

NMEFS surveys. Data since 1988 are for Eastern District; all prior data for Bristol
Bay and the Pribilof Districts; both areas contain virtually all legal males.

Males Females

Small  Pre-recruit Legal Small Large
Carapace
Width(mm) <110 110-137¢ >138! <85 >85 Grand
Width(in) <4.3 4.3-5.4 >5.5  Total <3.4 >3.4  Total Total
1986 109.0 14.7 2.6 126.4 68.2 13.7 81.9 208.3
1987 229.9 22.0 5.9 257.8 192.4 35.5 227.8 485.6
1988 287.3 62.8 14.3  364.4 184.8 81.0 265.8 630.2
1989 403.0 110.9 33.6 547.5 338.6 63.8 402.4 949.9
1990 286.1 87.4 45.1  418.6 266.5 97.4  363.9 782.5
1991 267.2 115.8 35.1  418.1 232.1 116.8  348.9 767.0
1992 121.0 112.7 41.8 275.5 98.9 63.9 162.8 438.3
1993 76.6 70.5 20.6 167.7 57.6 29.6 87.2 254.9
1994 47.9 43.2 15.4  106.6 57.9 27.5 85.4 192.0
1995 40.4 35.7 10.0 86.1 66.6 37.2 103.8 189.9
1996 52.6 26.7 9.2 88.5 59.3 27.7 87.1 175.6
1997 66.5 10.0 3.4 80.0 71.1 10.1 81.2 161.2
1998 75.3 12.3 2.2 89.7 62.4 6.6 69.0 158.7
1999 202.4 15.1 2.1 219.5 128.7 17.2  145.9 365.4
2000 104.1 18.2 5.0 127.3 80.6 13.7 94.3 221.6
2001 290.1 17.7 6.5 314.3 284.0 13.5  297.5 611.7
2002 204.6 15.2 7.0 226.8 200.4 10.5 210.9 437.6
2003 217.5 24.7 7.4 249.6 184.1 15.1  199.2 448.8
2004 208.0 31.7 5.4 245.0 172.1 10.9  183.0 428.0
2005 325.9 52.0 11.4  389.3 338.5 29.0 367.6 756.9
2006 427.3 73.3 14.6  515.2 307.7 43.4 351.1 866.3
Limits?
Lower 145.6 22.2 1.9 178.9 122.2 6.4 131.7 310.6
Upper 270.4 41.1 8.8 311.2 222.0 15.4  234.2 545.4
+3% 30 30 64 27 29 41 28 27

! Values prior to 1987 are interpolated from 5 mm width classes.

2 Mean + 2 standard errors for most recent year.
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Figure 10. U.S. landings in million of pounds, CPUE as crabs/pot-lift, and the abundance of
large male snow crab (C. opilio) in millions (all districts combined), estimated from

NMES trawl surveys.

determined due to a habitat preference for in-
shore, rocky and untrawlable grounds. Only
one large female was captured. Due to low
stock abundance, the fishery has not opened
since the 1998 opening. This stock is consid-
ered overfished under the provisions of the
MSFCMA and re-building plan.

Tanner Crab (C. bairdi)

The legal minimum size of 5.5 in cw
(spine tip to spine tip) is equivalent to 138 mm
cw measured between the spines (scientific
measure). Legal males were sparsely distrib-
uted with regions of highest abundance in
southwest Bristol Bay (Chart 3 and Table 9).
In 2005, the ADF&G stratified the manage-
ment of the Bering Sea Tanner crab stock into
two subareas, east and west of 166°W long-
itude. The abundance index for legal male C.
bairdi for both Eastern and Western Districts
combined was 14.6 million crabs (Table 4 and
Figure 8), a 28% increase over last year. This
abundance was distributed between Eastern
and Western Districts (39.1% and 60.9%, re-
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spectively). The abundance index (73.3 million
crabs) for pre-recruit male crabs (110-137 mm
cw) showed a 41% increase, and the index of
427.3 million for small males (< 110 mm cw)
showed a 31% increase for all areas combined.
The 2004 male size-frequency revealed a
prominent mode in the 30 mm cw range,
which persisted through 2005 in the 45-50 mm
cw modal range and the 65-75 mm cw mode
in 2006 (Figure 9). Among legal males, only
18.3% were new-hardshells, and 79.5% were
oldshell and older. Oldshell crab will not molt
again during their lifespan. Legal-sized males
represent only a small portion (3.6%) of total
male abundance in 2006. The combined East-
ern and Western Districts abundance index
(43.4 million crabs) of large females (> 85 mm
cw) showed a 49% increase over 2005. Among
sampled mature females, 5% were softshells;
37% were new-hardshells, of which 98% car-
ried new eggs; and 58% were oldshell and
older, of which 91% carried new eggs. The
vast majority of mature females sampled had
completed hatching by the time of the survey.



Table 5. Annual abundance estimates (millions of crabs) for eastern Bering Sea snow
crabs (C. opilio) from NMFS surveys (all districts combined).

Males Females

Small Pre-recruit Large Small Large
Carapace
Width(mm) <78 78-101  >102 <50 >50 Grand
Width(in) <3.1  3.1-3.9 >4.0 Total <2.0 >2.0 Total Total
1986 1039.8 139.2 83.1 1262.0 790.6 422.0 1212.6 2474 .6
1987 4070.5 405.2 144.4  4620.0 2903.0 2795.0 5698.0 10318.0
1988 2996.3 470.9 171.0 3638.2 1235.3  2322.7  3558.0 7196.2
1989 2823.7 822.4 187.1 3833.1 1922.8 3790.7 5713.5 9546.6
1990 1834.5 1025.9 420.3  3280.7 1463.3 2798.1  4261.4 7542 .1
1991 3277.4  693.8 484.1  4455.3  3289.0 3575.0 6863.9  11319.2
1992 2827.0 331.4 256.4 3414.8 2433.9 1914.3  4348.2 7763 .0
1993 5345.9 250.7 135.0 5731.5 3989.8 1982.6 5972.4  11703.9
1994 4027.6 254.9 71.6  4354.0 3417.6 1674.3  5091.8 9445.8
1995 3607.7 479.0 68.8 4155.5 2090.3  2409.4  4499.7 8655.2
1996 1815.2 884.9 171.6 2871.7 1189.0 1364.2  2553.2 5424.9
1997 800.5 722.4 309.0 1831.9 955.6  1428.3  2383.9 4215.8
1998 666.3 359.7 257.3  1283.3 813.5 1174.4  1988.0 3271.3
1999 396.8 127.4 96.6 620.8 320.7 484 .3 805.0 1425.7
2000 916.5 133.3 77.0 1126.9 657.1 1511.7 2168.8 3295.7
2001 1550.2 287.7 79.3  1917.2 480.9 1564.6  2045.5 3962.7
2002 496.1 253.1  77.5 826.7 180.5 510.5 691.0 1517.7
2003 1145.2 166.5 65.2 1376.9 640.0 614.0 1253.9 2630.8
2004 1648.4 106.2 68.9  1823.5 1869.2 806.4  2675.5 4499.0
2005 1911.2 284.1 72.1 2267.4 1381.5 1630.8 3012.3 5279.7
2006 1106.9 288.4 143.9  1539.2 669.8 1045.5 1715.3 3254.5
East (%)?! 58.8 60.9 79.6 61.1 50.8 41.6 45.2 52.7
Limits?
Lower 1071.5 65.8 16.5 1203.5 972.0 532.2 1819.4 3022.9
Upper 2225.3 146.5 121.3  2443.5 2766.4 1080.5  3531.7 5975.2
+3 35 38 76 34 48 34 32 33
Northern stations
2001 432.4 3.1 0.0 435.5 165.5 64.2 229.8 665.3
2004 2922.4 9.1 0.0 2931.5 896.2 152.5 1048.8 3980.3
2005 1771.7 12.4 0.2 1784.2 760.5 268.1 1028.6 2812.8
2006 950.6 4.0 0.0 954 .5 676.6 137.5 814 .2 1768.7

! Percent of size group in Eastern District (east of 173°).
2 Mean = 2 standard errors for most recent year.
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Figure 12. U.S. landings in millions of pounds, CPUE as crabs/pot-lift, and the abundance of large
male hair crab (E. isenbeckii) in millions (all districts combined), estimated from NMFS

trawl surveys.

The reproductive population estimate
of total mature biomass was below the MSST
management threshold of 94.8 million pounds
from 1997-2002, just barely above and below
threshold in 2003 and 2004, respectively, but
it rose above MSST in 2005 to 162.0 million
pounds. In 2006, estimated total mature bio-
mass (253.3 million pounds) was above the
MSST, and above the MSY biomass (189.6 mil-
lion pounds) indicative of a rebuilt stock. The
Tanner crab stock is currently considered over-
fished and under the rebuilding plan for the
Bering Sea C. bairdi stock that has been ap-
proved by the Alaska Board of Fisheries and
the North Pacific Fishery Management Coun-
cil. The stock will be considered rebuilt from
overfished condition if total mature biomass
is above MSY biomass for two consecutive
years. Both threshold status and minimum
total allowable catch (TAC) criteria were met
for the Eastern and Western Districts. In 2006,
a small fishery (1.875 million pounds, 850 t)
will occur east of 166°W longitude, and at
1.094 million pounds (496 t) in the Western
District. These TACs translate to approxi-
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mately 0.823 and 0.535 million crab to be taken
from the Eastern and Western Districts, respec-

tively, based on respective average weights of
2.3 and 2.0 Ibs per crab.

Snow Crab (C. opilio)

Although the legal minimum size limit
for C. opilio is 3.1 in cw (78 mm), processors
currently prefer a minimum size of 4.0 in cw
(102mm). The size ranges for male snow crab
used in this report are defined as follows:
small, < 3.1 in cw (78 mm); pre-recruits, 3.1-
3.9 in cw (78-101 mm); and large, > 4.0 in cw
(102 mm).

Large (> 102 mm cw) males were dis-
continuously distributed east of the Pribilof
Islands (Chart 4 and Table 10). The abundance
index for large (> 102 mm cw) males (Eastern
and Western Districts combined) at 143.9 mil-
lion crabs (Table 5 and Figure 10), which rep-
resents a 100% increase from last year, is
marked by extremely poor precision. This in-
crease in legal males was not expected given
the abundance of pre-recruit males in previ-
ous years, and it resulted largely from the con-



Table 6. Annual abundance estimates (millions of crabs) for hair crab (E. isenbeckii)
from NMFS surveys.

Males Females

Small Large

Carapace

Length(mm) <83 >83 Grand
Width (in) <3.25 >3.25 Total Total Total
1986 0.7 1.8 2.5 0.4 2.9
1987 1.6 1.3 2.9 0.9 3.8
1988 3.0 0.9 3.9 0.9 4.7
1989 11.4 1.5 12.8 0.7 13.5
1990 13.0 1.1 14.1 0.9 15.0
1991 4.5 1.3 5.7 1.2 6.9
1992 2.5 1.2 3.6 0.5 4.2
1993 9.1 2.6 11.8 1.5 13.3
1994 4.7 3.6 8.2 1.3 9.5
1995 4.6 6.5 11.1 0.7 11.8
1996 3.6 4.9 8.4 1.1 9.5
1997 1.6 4.4 6.0 0.3 6.3
1998 0.5 3.0 3.5 1.4 4.9
1999 1.5 2.4 3.9 2.0 5.8
2000 0.5 4.2 4.7 1.3 6.0
2001 0.5 1.8 2.3 2.2 4.5
2002 0.4 2.1 2.5 0.6 3.1
2003 1.3 1.0 2.3 0.5 2.8
2004 0.7 0.8 1.5 0.4 1.8
2005 1.1 0.3 1.3 0.9 2.2
2006 1.3 1.1 2.3 3.8 6.1
Limits!

Lower 0.2 0.2 0.5 0.0 0.3
Upper 1.2 1.4 2.5 0.8 3.4
+% 72 73 69 132 81.3

! Mean + 2 standard errors for most recent year.
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tribution (35%) of a single survey tow, and 55%
from the top three survey tows. Approxi-
mately 80% of these crab were in the Eastern
District as compared to 46% in 2003, 58% in
2004, and 42% in 2005. Pre-recruit male crabs
(78-101 mm cw) showed a 1.5% increase in
abundance. The abundance index (1,045.5 mil-
lion) for large females (> 50 mm cw) showed a
36% decrease. It can be difficult to track size-
frequency modes of small and pre-recruit
crabs from one year to the next (Figure 11).
Among large male crabs, 60% were in molt-
ing or softshell condition, 13% were new-hard-
shells indicating a recent molt, and 27% were
oldshell and older. Among sampled mature
females, 50% were new-hardshells, of which
98% carried new eggs, and 48% were oldshells
and older, of which 94% carried new eggs. The
remainder had not produced a new clutch.

Results from the NMFS length-based
stock assessment model of eastern Bering Sea
snow crab (Turnock and Rugolo 2006) reveal
that, over the last 29 years (1978-2006), recruit-
ment of male and female crab 25 mm to 50
mm cw fell to a dramatic and historical low in
1994 and has since remained depressed. The
future outlook of this stock is poor in light of
this 13 year pattern of unprecedented low re-
cruitment of new individuals to the stock.

The 2006 total mature biomass index
(547.6 million 1bs) decreased 10% from 2005,
and is above the minimum stock size thresh-
old of 460.8 million Ibs as defined in the FMP.
A fishery will be allowed under the current
rebuilding plan for the Bering Sea C. opilio
stock. The TAC for the 2006 fishery was set at
36.81 million Ibs (16,696 t) of large crabs (> 4.0
in cw) of which 1.55 million Ibs are for CDQ
tisheries. This translates to approximately
29.22 million crabs based on an average weight
of 1.26 Ibs per legal crab. The fishery opened
on 15 October 2006.

Hair Crab (Erimacrus isenbeckii)
Historically, hair crab have been con-
centrated just north of the Alaska Peninsula

and near the Pribilof Islands. Inrecent years,
however, abundance of hair crab north of
58°N latitude has been increasing (Chart 5 and
Table 11). Female and small male crabs are
infrequently encountered in this survey, there-
fore, these data provide little understanding
of their distribution.

The abundance index for large (> 3.25
in cw or > 83 mm cw) male hair crab (Table 6
and Figure 12) is 1.1 million, representing a
270% increase from last year and approxi-
mates one-half of the 20-year average of 2.3
million. Size-frequencies (Figure 13) indicate
little recruitment to the stock. The abundance
index of total females is usually unreliable.
Seventy-nine percent of males and 91% of fe-
males were new-hardshell crabs.

Changes in abundance indexes of hair
crab are difficult to interpret due to patchy dis-
tribution, burying habits, in-shore distribu-
tion, and suspected variability in catchability
between years. Further, changes in fishery
practices and management over the time se-
ries decreases the usefulness of correlations
between fishery and survey data (Figure 12).

The directed fishery for hair crab in the
Pribilof Islands has no statutory minimum le-
gal size regulation, so we have defined large
crabs as those larger than a minimum size of
3.251in (83 mm cw) that has been specified as
a condition of permits during recent years.
There are also no regulatory districts defined,
but management is based on districts defined
for red king crab (e.g., Bristol Bay, Pribilofs,
and Northern districts). In 2006, there are an
estimated 0.23 million lbs of large male (> 83
mm cw) crabs in the Northern District. No
fishery has occurred since 2000, and the fish-
ery did not open in the 2006 season.

2006 Snow Crab (C. opilio) - Northern Area

In 2006, we extended survey transects
north of St. Matthew Island for a total of 29
additional stations (Figure 1, bolded stations).
This extension was intended to better define
the northern distributional boundary of the
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Figure 14. Size-frequency of male and
female snow crabs (C. opilio) taken in the
northern area in 2006, by 5 mm width
classes.

mature snow crab stock, particularly that of
mature females. The distribution of juvenile
snow crab in this area was also of interest in
terms of insight into subsequent patterns of
recruitment to the adult stock. Since these sta-
tions have not been part of the survey data time
series from which total allowable catch levels
or overfishing definitions are derived, they are
not included in survey estimates of eastern
Bering Sea snow crab abundance in this report.

The previous most recent years we sur-
veyed this northern area were 2005, 2004, and
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2001. In 2001, we sampled a common set of
25 stations surveyed intermittently over the
historical record. In 2004, 2005, and 2006, an
additional four stations (V22, W22, Y24 and
Y25) were sampled (Figure 1). In comparing
2004 through 2006 abundance estimates of
snow crab in this area to 2001, the estimates
are expected to be 16% larger on average
based on a corresponding increase in area
swept if the density of crab in the additional
four stations approximate that in the remain-
ing 25 stations. Sampling this northern area
in 2006 was done by the FVs Northwest Ex-
plorer and Arcturus chartered for the NMFS
Bering Sea survey. With the exception of 2004,
sampling this northern area was accom-
plished by a different pair of chartered sur-
vey vessels. Since all vessels chartered for the
NMFS Bering Sea survey follow standard
sampling protocols and use standard gear,
and direct comparisons are sometimes made,
tishing power differences between vessels are
assumed to be negligible. In 2004, 19 of the
29 northern stations were sampled by a non-
charter industry vessel, the FV Seawolf, oper-
ating under a memorandum of understand-
ing between the NMFS and the Bering Sea
Fisheries Research Foundation, while one of
the two chartered vessels, the FV Arcturus,
sampled the remaining 10 stations. No di-
rect fishing power comparisons were made
between the FV Seawolf and the FV Arcturus,
and since the two vessels did not sample any
of the same stations in this area, relative fish-
ing power between these vessels cannot be
assessed or inferred. Area swept abundance
estimates of snow crab in the northern area
for 2004 are reported for both vessels com-
bined. We caution against too strict an inter-
pretation of trends in abundance, or compari-
son of 2004 results relative to 2001, 2005, or
2006 absent more complete understanding
fishing power differences between the FV
Seawolf and the FVs Arcturus and Northwest
Explorer chartered for the survey.



In the northern area, the abundance
index of small (< 78 mm cw) male snow crab
was 950.6 million (99.6% of total), while pre-
recruit male crab (78-101 mm cw) was esti-
mated at 4.0 million (0.4% of total), represent-
ing respective declines in abundance relative
to 2005 of 46.4% and 67.7%. No large (> 102
mm cw) males were taken. Male crab com-
prised 54.0%, and female crab 46.0% of all
snow crab sampled in the northern area. The
vast majority (97.4%) of male crabs were new-
hardshell indicating a recent molt, 0.6% were
in molting or softshell condition, and 2.0%
were oldshell. The abundance index of small
(< 50 mm cw) female crab was 347.6 million
(83.1% of total), compared to 137.5 million
(16.9% of total) for large (> 50 mm cw) fe-
males. These represent a 54.3% decrease and
a 48.7% decrease, respectively, in abundance
relative to 2005. Among all female crab, 98.1%
were new-hardshell, and 14.3% were mature.
The abundance indices of the different sex
and size groups in 2001 and 2004 through
2006 relative to those in the standard survey
area, are shown in Table 5.

In general, both males and females
were considerably smaller in the northern
area (Figure 14) than their counterparts to the
south in the standard area (Figure 11). The
modal length of the smaller size modes were
similar in both northern and southern areas,
ranging between 40 to 50 mm cw for both
sexes. The absence of larger size modes in
the north is consistent with the idea that snow
crab move south and west as they grow and
mature. Mature female crab are a component
of the stock in both areas, however they rep-
resented a larger fraction of total females in
the standard area (52.2%) than in the north
(14.3%). In eastern Canada, mature female
snow crab from cold waters produce an egg
clutch every other year (Sainte-Marie 1993).
Rugolo et al. (2005) revealed that eastern
Bering Sea female snow crab exhibit both an-
nual and biennial reproductive cycles and that
the expression of biennial reproduction is
coincident with females inhabiting waters at

26

temperatures of 1.5°C and colder. The wa-
ters of this northern area are persistently cold,
at or below this threshold.
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APPENDIX A

Methods of Estimating Crab Population Size

Population abundance indices are deter-
mined by the ‘area-swept’ method, using a
stratified systematic sampling design. Dis-
tance traveled by the trawl was determined
from positions recorded at the beginning and
ending of each tow. Area fished (area swept
by the trawl) was calculated by multiplying
the distance traveled by the effective width of
the trawl. Wingspread on this trawl ranges
from 47-58 ft. For consistency with previous
reports an effective width of 50 ft (15.2 m) was
assumed.

All stations (grid squares) within a dis-
trict or management area were used for esti-
mating the abundance of each species. Sta-
tions where multiple (corner or repeat) tows
were made were grouped into strata; these
include a block of twenty-five stations south-
west of St. Matthew Island and eighteen sta-
tions around St. Paul Island.

The catch-per-unit-effort (CPUE) was calcu-
lated for each station as number of crabs per
square nautical mile. Average CPUE was cal-
culated within each multiple tow block and
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each management district. Abundance indi-
ces were calculated by extrapolating the av-
erage CPUE of each size/sex group over the
geographic area of each district. Variance and
standard error (SE) of the index were calcu-
lated arithmetically. Confidence intervals
were calculated by adding or subtracting 2 SEs
to the population estimate. Note that, since
the data are usually not normally distributed,
variance estimates and confidence intervals
are approximate. Nevertheless, they are pro-
vided in order to indicate the range of the data
relative to previous years’ estimates.

Threshold levels have been established
for certain crab stocks by the Crab Plan Team
of The North Pacific Fishery Management
Council. In accordance with Alaska Board of
Fisheries policy, and the Alaska Department
of Fish and Game’s Management Plan for
Westward Region Crab stocks, such fisheries
will be closed if the abundance index falls be-
low the threshold level.



APPENDIX B

Crab Shell Condition

All crabs measured in the NMFS eastern
Bering Sea trawl survey are coded as to shell
condition. Shell condition incorporates sev-
eral factors including exoskeleton discolora-
tion, scratching and wear, and fouling by en-
crusting organisms, and can be used to esti-
mate the time since a crab has last molted. The
shell condition categories used in this report
and the estimated times since last molting that
they imply are given below:

Molting’: Joints swollen and/or well devel-
oped second exoskeleton present. Crab is ac-
tively molting or will molt within days.

Softshell': Carapace is still soft and pliable
from recent molt. Crab has molted within
weeks.

New-hardshell: Carapace firm to hard and
lacking scratches, wear, discoloration, and
encrusting organisms. Crab has probably
molted within the last year.

1

Oldshell: Usually has at least some scratch-
ing, spine wear. Crab may have darker col-
oration, and encrusting organisms are fre-
quently present. Crab has probably not
molted within the last year.

Very oldshell: Undersides of legs yellowed;
abundant scratches and stains; spines and
claws very worn; encrusting organisms almost
always present and often abundant. Time
since the last molting is almost certainly
greater than one year but not definitely
known.

Very, very oldshell: Shells extensively stained
and usually with extensive cover of encrust-
ing organisims. Time since the last molting
not definitely known.

Note that in the report, Molting and Softshell categories are frequently combined. The time span over which these

conditions occur in a crab is only a matter of weeks. A high percentage of molting and softshell crabs in a survey population

indicates that the molting season is not yet over.
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