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The 1982 Eastern Bering Sea Survey

An annual trawl survey is conducted in the eastern Bering Sea to determine
the distribution and abundance of crab and groundfish resources. This report
summarizes survey results for commercially important crabs. It is intended
to aid fishermen and processors in locating productive grounds and judging
overall availability of various species. Survey derived data is also used
as part of the basis for management decisions. Red king crab (Paralithodes
camtschatica), blue king crab (P. platypus), Korean hair crab (Erimacrus
Tsenbeckii), and two species of tanner crabs (Chionoecetes bairdi and C. o ilio)
are of primary interest. Hybrid tanner crab are also discussed. Information
on groundfish resources is available from the National Marine Fisheries Service's
Montlake Laboratory (2725 Montlake Blvd. East, Seattle, Washington 98122).

Survey Area and Methods

Areas covered by the 1981 and 1982 surveys are similar (Figure 1). This
year's survey, however, included more of the area south of Nunivak Island to
allow for a northerly shift in the distribution of red king crab, and also
included some additional stations northwest of St. Matthew Island. Eleven
stations at the extreme western portion of the 1981 area were missed due to loss
of fishing gear. The survey was conducted by the NOAA R/V Chapman and the F/V
Pat San Marie from May 29 to August 1. The two vessels successfully completed
349 tows and surveyed an area of 133,200 square nautical miles.

Both vessels fished an eastern otter trawl with an 83 foot headrope and a
112 foot footrope. Measured wing spread on this trawl ranged from 47 - 58 feet
as compared ‘to an average of 45 feet for the 400 eastern used in previous years.
Each tow was of one-half hour duration and most tows were 1.4 to 1.8 nautical
miles long. Catches were brought aboard, sorted by species and sex, and then a
sample of crabs was measured (to the nearest millimeter) to provide a size
frequency distribution. In most cases all male crab were measured. A tracing
of the bottom profile was made with a recording echo sounder during each tow.
A tracing of the surface to bottom temperature profile was taken with an expendable
bathythermograph (XBT) at as many stations as possible.

Population estimates (Tables 1-3) were derived from the trawl data using
the "area-swept" technique. First, the density of crabs at each trawl station was
computed. Population estimates were then calculated by extrapolating the average

density of a given size group over the area of the species' (or stock's) range.

Interpreting Tables and Charts

Because of differences in the length of tow from vessel to vessel and
station to station, catches presented in accompanying charts and tables are
standardized as the number of crab caught per mile towed (rounded to whole numbers
on charts). Charts are based on 20 by 20 nautical mile squares. In cases
where more than one tow was made in a square, the.average number of crab caught per
mile towed is presented. It is advisable to cross-reference charts and Tables
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Figure 1. -- NMFS eastern Bering Sea crab survey areas in 1981 and
1982.



(4-8) to obtain more exact information. Charts and tables showing the percentage
of legal crab should be carefully cross-referenced since high percentages of
legal crab are often found in areas of low abundance.

Distribution and Abundance of King Crabs

Red King Crab

The distribution of legal-sized crab in 1982 (Table 4, Chart 1) was very
similar to that of 1981. In both years, the highest concentrations of legal crab
were found north (rows H-I1) and east (columns 9-11) of their usual grounds (rows E-G,
columns 6-9). Fewer crab were found in waters off False Pass and Amak Island than
were found in any previous survey. The distribution of pre-recruit crab (Chart 2)
very nearly mirrors that of legals except that they are more abundant. Chart 3
shows that the highest percentages of legal crab were taken along the seaward edge
of the population's distribution in areas where legal crab were sparsely distributed.

The abundance of legal-sized crab (Table 1) was at an all time high in 1978 and
1979 and has declined rapidly since 1980. A record catch of 130.0 million pounds
from Bristol Bay in 1980 was followed by a catch of 33.6 million pounds in 1981.
The 1982 estimate of 4.4 million legal crab (including 0.2 million in the Pribilofs)
is about 40% of what was estimated in 1981. While a decline of 1-2 million legal
crab was expected, survey results indicate that a decline of about 6 million crab
occurred. The population of legal crab is the lowest recorded in the history of
the survey and the 1982 catch will probably be similarly low. The abundance of
pre-recruit crab has declined each year from 1978 onward but did not decline
appreciably over the past year. Crab in the pre-recruit size class will be
entering the fishery over the next one to two years. More detailed size-frequency
data indicate that most of the pre-recruits will not enter the fishery until 1984.

The abundance of legal-sized crab per square mile is plotted by 0.5°C
temperature increments for the years 1979-1982 in Figure 2. Although there
are peaks in catch rates associated with some narrow temperature range in each
year, there is no narrow range of temperatures consistently associated with
high catch rates. This year, highest average concentrations were observed at
the extremes of temperatures where red king crab were encountered.

Figure 3 shows the relationship between catch rates in the fishery and
estimates of abundance derived from annual trawl surveys. In general, the
curved line tends to fit the data better than the straight one. Catch rates in
1981, however, were lower than expected. Due to the sparse distribution and
Tow abundance of legal-sized crab in 1982, we expect the catch rate to be five or
less crab per pot.

Blue King Crab

This species is found in significant concentrations in the vicinity of the
Pribilof Islands and St. Matthew Island (Charts 4, 5, and 6, Table 5). In the
Pribilof area, distribution of legal-sized crab (Chart 4) was very similar to that
of last year. Most crab were found north and east of the islands. The
distribution of pre-recruits (Chart 5) was also about the same as in 1981, and
in both years was similar to that of legal-sized males. In the St. Matthew Island



Table 1. -- Population estimates for eastern Bering Sea king crabs from NMFS
surveys (millions of crabs).

Bristol Bay and Pribilof Red King Crabs

Year Pre-recruits 1/ Legals 1/
1969 19.5 9.8
1970 2/ 8.4 5.3
1972 8.3 5.4
1973 25.9 10.9
1974 31.2 20.8
1975 29.6 21.2
1976 49.3 32.7
1977 63.9 37.6
1978 52.5 46.6
1979 38.8 45.5
1980 23.9 36.1
1981 18.9 10.8

1982 3/ 17.1 4.4




Table 1. -- (CONTINUED)

Pribilof Blue King Crabs

Year Pre-recruits 1/ Legals 1/
1974 : 3.1 1.9
1975 8.0 7.5
1976 2.1 3.9
1977 2.2 9.4
1978 5.6 4.3
1979 1.5 4.6
1980 1.4 4.2
1981 1.4 4.1
1982 3/ 0.7 2.2

Saint Matthew Blue King Crabs

Year Pre-recruits 4/ Legals 4/
1978 3.3 1.9
1979 3.0 2.1
1980 3.0 2.5
1981 2.2 3.1
1982 3/ 3.3 6.8

1/ The size groups 5.2" - 6.4" and > 6.5 have been used for pre-recruits
and legals.

2/ Limited survey in 1971, not used for population estimates.
3/ Preliminary estimate subject to change upon further analysis.

4/ The size groups 4.3" - 5.4" and > 5.5" have been used for pre-recruits
and legals respectively.
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at various-bottom temperatures in the 1975-1982
NMFS Bering Sea surveys. Data are summarized in
0.5 degree intervals.
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area, legal as well as pre-recruit crab were found further south and west of the
island than they were last year. In both areas, the percentage of legal crab at
each station (Chart 6) should be interpreted cautiously for reasons described above.

The abundance of legal-sized crab (Table 1) in the Pribilof District was stable
from 1978 to 1981 but has declined about 50% in 1982. The abundance of pre-recruit
crab has also declined by about 50%. The commercial fishery produced 9 million
pounds in 1981 and about 6 million pounds (preliminary) in 1982, While there is
not a clear relationship between the abundance of pre-recruits and later abundance
of legals, declines in the abundance of both size groups probably indicate low
abundance of legal crab in 1983.

Estimated abundance of legal-sized crab in the St. Matthew Island district more
than doubled over the past year. The commercial catch increased from 4.6 million
pounds in 1981 to approximately 9.0 million pounds in 1982. The abundance
of pre-recruit crab also increased slightly. Since the 1982 catch was about 2.0
million crab, there should be a substantial carry-over of legal crab as well as
above average recruitment. By consequence, the abundance of legal-sized crab
is expected to remain high into 1983.

It is interesting to note that every annual survey has shown a well defined
geographic separation of the Pribilof and St. Matthew Island populations. There
is probably 1little, if any, migration between the two areas.

Distribution and Abundance of Tanner Crabs

C. bairdi

The distribution of legal-sized C. bairdi is similar to that of last year
(Chart 7, Table 6). Areas surrounding the Pribilof Islands, and north of the
Alaska Peninsu]a from False Pass to Port Heiden, had relatively high concentrations of
crab. A small area of high abundance was also found northwest of Unimak Island.
The distribution of pre-recruit crab more or less mirrors that of legals except
that high concentrations of pre-recruits are also found along the shelf edge
(Chart 8). Percentages of legal crab were highest in the area north and northwest
of Port Heiden (Chart 9).

The abundance of legal-sized crab is down by about 30% relative to last year
(Table 2). Landings fell from 30 million pounds in 1981 to 11 million pounds
this year. The abundance of pre-recruits, however, is almost twice that of last
year. Populations of 1ega1 -sized C. bairdi have been declining since 1975. While
fishing will 1ikely remain poor in 1983, it appears that the abundance of
legal-sized crab will be increasing over the next several years.

The relationship between the average number of legal bairdi tanner crab
per square mile and bottom temperature during the past four years is shown
in Figure 4. The lower temperatures at which C. bairdi were found this year
simply reflect lower temperatures in the habitat area. As with other eastern Bering
Sea crab species, there does not appear to be a narrow temperature range in which the
highest catch rates consistently occur.

Figure 5 shows the relationship between catch rates in the fishery and
estimates of abundance from the survey in the preceding summer. Both lines fit
the data fairly well and 1983 catch rates will probably be less than 10 crab per
pot.



-Table 2. -- Population estimate for eastern Bering Sea tanner crabs from
NMFS surveys (millions of crabs).

Bristol Bay and Pribilof C. bairdi

Year Pre-recruits 1/ Legals 1/
1973 140.5 66.9
1974 255.0 130.5
1975 207.0 209.6
1976 136.6 109.5
1977 116.3 92.1
1978 81.2 45.6
1979 47.7 31.5
1980 65.0 31.0
1981 24.0 14.0
1982 2/ 46.9 10.1

Bristol Bay and Pribilof C. opilio

Year Pre-recruits 3/ Large 3/
1973 38.7 84.7
1974 169.2 ’ 246.7
1975 247.4 274.8
1976 190.4 181.6
1977 196.6 137.3
1978 171.6 78.4
1979 146.3 106.3
1980 99.1 53.6
1981 62.7 15.7

1982 2/ 63.8 10.8




Table 2. -- (CONTINUED)

Bristol Bay and Pribilof Hybrid Tanner Crab

Year Pre-recruits 3/ Large 3/
1975 ‘ 13.2 33.8
1976 4.0 16.5
1977 9.6 15.4
1978 2.0 5.6
1979 3.0 5.1
1980 0.8 1.7
1981 0.5 0.8
1982 2/ 0.6 0.5

Northern District C. opilio

Year Pre-recruits 3/ Large 3/
1978 8.2 10.5
1979 20.8 6.6
1980 30.4 4.2
1981 17.1 ’ 6.5
1982 2/ 70.4 10.9
1/ A legal size limit of 5.5 inches carapace width was imposed in 1976,

prior to this greater than 5.0 inches was used in the "Legal" column.
In parallel, pre-recruit was 3.3 -~ 5.0 inches prior to 1976 and 4.3
to 5.5 since.

2/ Preliminary estimate subject to change upon further analysis.

3/ Large is greater than 4.3 inches as this has been the size of interest
to U.S. industry; pre-recruit is 3.7 to 4.3 inches.



MEAN NO. OF CRABS PER SQUARE MILE - THOUSANDS

X 1979

; 1980

i

i 1981

5 1982

2 1975 -1982
-‘2 0 2 4 6

BOTTOM TEMPERATURE - °C.
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Opilio and Hybrid Tanner Crab

Data for C. opilio and hybrid tanner crab are combined in this report because
the number- of hybrids encountered is small and most of the commercial catch of
hybrids is landed as C. opilio. Until 1982 there were no size limits for either
group, but almost all of the commercial catch of both groups is larger than 4.3
inches (110 mm). A size limit of 3.1 inches was established in June but the
size of landed crab did not decrease. Crab greater than 4.3 inches are called
“Jarge" in Charts 10-12 and Table 7. It is worth noting that most hybrids are
found in zones where the distributions of C. bairdi and C. opilio overlap.

Highest concentrations of hybrids are associated with the Pribilof Islands and
areas along the shelf edge northwest of the islands.

The distribution of large and pre-recruit crab (Charts 10 and 11) is markedly
different than that of 1981. Most notably, there are relatively fewer crab in
areas surrounding the Pribilof Islands and relatively higher concentrations
in the area north of 58°. A large area of high concentrations was also found
100-120 miles south and southwest of Nunivak Island. Very few large crab were
found in areas that have been fished over the past 3-4 seasons. Distributional
changes in the abundance of large crab will necessitate a change in fishing
areas, particularly with respect to fishing north of 58°.

While the abundance of large crab declined in the Bristol Bay and Pribilof
districts, this decline was offset by increased abundance in the Northern District
(Table 2). The abundance of pre-recruits was stable jn the two southern districts
but increased dramatically in the Northern District. The 1982 fishery produced
30 million pounds as compared to 50 million in 1981. While some fishing did occur
(for the first time) in the Northern District, catches may have been higher if
more effort had been applied there. An overall increase in the abundance of
pre-recruits probably spells better fishing in the future. It is worth noting that
the new legal size limit is 3.1 inches, while the current size at entry to the
fishery is 4.3 inches. Future landings will hence be affected both by the
abundance of "large" crab and by possible changes in the size at recruitment.
Landing smaller crab would greatly increase the number of crab available.

The relationship between the average catch of C. 0 ilio per square mile and
bottom temperatures during the last four years (Figure 6) shows only that

they can tolerate a fairly wide range of summer temperatures from about 0.0 - 7.0°C,
and, in general, that they are not found very frequently at temperatures above 6°C.

The relationship between catch per pot and abundance {(Figure 7) indicates that

the 1983 catch rate should be about 20-30 crab per pot. This catch rate would,
however, depend upon substantial shifts in fishing areas. i

Korean Hair Crab

During the 1982 survey, large Korean hair crab (> 3.5 inches carapace length,
no legal size) were found in major concentrations to the east of the Pribilof
Islands and in low numbers in a band that extends along the southern edge of Bristol
Bay (Chart 13 and Table 8). Isolated jndividuals were found as far north as the
St. Matthew area. Pre-recruit crab (Chart 14) were found in the same areas as large
crab but in much lower abundance. In locations where hair crab were caught, large
males made up the majority of the catch and, in fact, there were only a few stations
where they did not (Chart 15). Llarge males were 100% of the catch in many areas
however, in areas of high abundance they occurred with pre-recruits, small males,
and females. We have never found very many female or small male crab during the
survey and hence have little understanding of their distribution.
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In the past year, population estimates for the Korean hair crab decreased
by 65% in the Pribilof District where more than 50% of the eastern Bering Sea
population is located (Table 3). Populations in Bristol Bay also decreased
while those in the Northern District have apparently increased slightly. Landings
declined from 2.4 million pounds in 1981 to 0.4 million pounds in 1982. Reduced
landings are, however, probably related more to market conditions than to
abundance. Since less than 0.2 million hair crab were harvested in 1982, prospects
for increased landings remain good.

Hair crab were found at temperatures between -1.0°C and 12.0°C during the
years 1979-1982, although most large males were caught in waters of 3.0°C - 7.0°C
(Figure 8).

Bottom Temperatures

Bottom temperatures (Chart 16) were considerably colder in 1982 than they
were in 1981. The average bottom temperature decreased from 3.6°C in 1981 to
2.3°C in 1982. Decreases were most notable in Bristol Bay where temperatures
were frequently 4-6°C lower, and in some cases, almost 10°C lower, than last
year. There was 1ittle change in the Pribilofs and in shelf-edge areas where
temperatures are moderated by incursion of deep ocean water.
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Table 3. -- Population estimates for eastern Bering Sea Korean hair crabs
from NOAA/NMFS surveys (millions of crabs). '

Pribilof District

Year _ Pre-recruits 1/ Large
1979 2.9 8.4
1980 3.6 10.4
1981 4.3 13.0
1982 2/ 0.8 5.3

Bristol Bay

Year Pre-recruits Large
1979 1.2 6.3
1980 0.7 2.5
1981 0.4 2.7
1982 2/ 0.3 1.9

Northern District

Year Pre-recruits Large
1979 0.4 1.4
1980 0.8 0.8
1981 <0.1 0.2
1982 2/ <0.1 0.5
1/ Large is greater than 3.5 inches in width which is approximately the

size at entry into the U.S. fishery; pre-recruit is 3.0 to 3.4 inches.

2/ Preliminary estimate subject to change upon further analysis.
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