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EFFECT OF TRAWLING ON BERING SEA CRAB STOCKS
Introduction
At past INPFC meetings and during the 1968 bilateral crab negotiations,
the 'United States has expressed grave concern that the intensive trawl
fishery for groundfish in the eastern Bering Sea is substantially increasing the mortalities of crab stocks in this area.

The United States has

requested data on the incidental catch of king and tanner crabs in the
groundfish fishery but Japan has not provided such figures.

Because es-

timates of king crab abundance show a continuing decline, coupled with a
continued decline in accepted indices of stock condition, United
States scientists have evaluated the effect of Japanese trawling on these
stocks based on information supplied by United States aerial patrols and
data gathered during the research activities of United States scientists.
Distribution of trawling effort and crabs
To establish whether trawling for groundfish causes mortality to
crabs, we must first demonstrate that trawling and crabs occur in the
same geographical area at the same time of year.

Data from United States

research cruises and from INPFC sources show that trawling does occur in
the same areas frequented by_ crabs.

The dis tribution of Japanese trawl-

ing east of long. 166°00' W. in 1968 (INPFC Doc. 1246) has been plotted
with the distribution of king and tanner crabs found during the 1968
United States spring and fall research cruises (Hoopes and Greenough, 1970;
INPFC Doc. 1218).

The two distributions overlap to a considerable degree

(Figure 1).
Trawling by Japan also occurs at the time of year crabs are vulnerable
to capture.

Our research shows that the major portion of the eastern
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Figure l.--Distribution of Japanese groundfish trawling effort (outlined by the straight lines), the
king and tanner crab (in part) stocks (outlined by the curved line), and the area of overlap (solid
color) in the eastern BerinQ Sea durinQ 1968.
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Bering Sea king crab stock remains concentrated on the Bristol Bay flats
from March through September while large numbers of tanner crabs also
frequent this region at the same time(INPFC Doc. '1131 and 1218).

The

major Japanese trawl effort east of long. 166°00' W. occurs during the
same time interval according to the most recently available data (INPFC
Doc. 1021).

In 1966, Japanese trawlers operating east of long. 166°00' W.

expended 96.8 percent of their total annual effort during this period
(Table 1).
There is also no doubt that trawls will effectively capture crabs.
The United States regularly uses trawls in its king and tanner crab research program,

U.S. fishermen successfully trawled for king crabs in

the eastern Bering Sea prior to 1957 and the Japanese trawled for king
crabs in 1953 and 1954.

The United States uses a 400-mesh eastern otter

trawl (headrope = 21.6 m., footrope -= 28.6 m.) for crab research while
the Japanese employ pair trawls, Danish seines, and otter trawls in their
commercial groundfish operations.
the bottom.

All

these types of gear can fish on

A strong indication that the U.S. gear is fishing in a fashion

similar to the Japanese gear.is that the species composition of fish taken
incidentally to the U.S. crab research approximates that of the Japanese
commercial catch (Table 2).

The fact that Japanese groundfish catches

also include substantial numbers of king and tanner crabs has been established and documented by observations made from United States planes
during routine overflights of the Japanese fishing fleets.
Moreover, in the past Japan has included king crab tag returns
recovered aboard eastern Bering Sea groundfish meal factoryships in her
annual data exchanges with the United States.
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Table 1.--Total Japanese trawling effort for groundfish in hours by
month in the Bering Sea east of long. 166°W. during 19661/.

Hours trawled

Percent of total

January

457

1.1

February

347

0.9

March

1,504

3.8

April

1,741

4.4

May

8,039

20.1

June

10,307

25.8

July

7,952

19.8

August

4,806

12.0

September

4,390

10.9

Month

------

October
November
December
Total

183

0.1

440
40,166

1.1

100.0

1/ Data from INPFC Doc. 1021; including hours trawled by paired trawls,

•

Danish seines, side trawlers, and stern trawlers combined.
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Table 2.- -Species composition of Japanese commercial groundfish harvest
in eastern Bering Sea in 1967 and 1968 and the 9 most commonly caught
fish species in 78 trawl hauls by u.S. crab research vessels in the same
area during 19681/.

Species

Japan

United States

(Percent)

(Percent)

1967

1968

1968

Alaska pollock

73,7

77 .2

63.8

Yellowfin sole

7.8

3.3

24.2

Pacific cod

4.1

6.0

1.5

Herring

4.4

0.3

Rock sole

7.2

Eulachon

1.3

Alaska plaice

0.7

Arrowtooth flounder

0.5

Flathead sole

O.S

. Other

10.0

13.5

1/ Figures are in percent by weight of total fish catch.
are from INPFC Doc. 1127 and 1246.

Japanese data
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Magnitude of damage to crab stocks
United States scientists have examined king and tanner crabs from
428 trawl hauls since the spring of 1968.

They have concluded from these

examinations that trawling is a source of crab mortality, especially during the molting period.

At that time soft-shelled crabs may be severely

damaged in a trawl by both active mechanical action and the sheer crushing weight of a large catch.

Such damage within the trawl can be assessed

but little is known about the possibility of crabs that are not retained
in the cod end being damaged by the passage of a trawl over the bottom.
United States scientists have made estimates of the incidental catch
of king and tanner crabs by the Japanese trawl fishery operating east of
long. 166°00' W. in the Bering Sea.

The catches made per hour by U.S.

research vessels fishing the small 400-mesh eastern otter trawl were
compared to total hours dragged by the Japanese groundfish fishery using
the most current data available (INPFC Doc. 1021, 1127, and 1246).

The

Japanese expended 40,166 hours of effort trawling for groundfish east of
long. 166°00' W. during 1966, 45,687 hours in 1967, and 39,822 hours in
1968.

These figures include hours trawled by paired trawlers, Danish

seiners, side trawlers and stern trawlers combined.

In 1968 research vessels of the U.S. Bureau of Commercial Fisheries
made 86 I-hour trawl drags in the area of overlap between Japanese trawling and crab distribution (Figure 1).

These 86 drags produced a total

catch of 1,062 male king crabs, 1,485 female king crabs, 8,690 male tanner
crabs, and 4,161 female tanner crabs.

The catch per hour trawled was 18.6

for male king crabs, 17.3 for female king crabs, 101.0 for male tanner
crabs and 48.4 for female tanner crabs.

Using the Japanese figures for
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total hours trawled in 1966, 1967, and 1968 and the United States 1968
catch per hour research data, the annual incidental catch of all king and
tanner crabs in the Japanese groundfish operation east of long. 166°00' W.
can be estimated (Table 3).

We asst.m1.e these estimates to be minimal be-

cause the Japanese trawls are larger than the nets used aboard U.S. research vessels but no information is available on the differences in
catchability between the various types of gear employed.
Another approach to estimating the incidental catch of crabs in the
Japanese trawl fishery is to calculate the number of crabs caught per
metric ton of fish landed.

The 1970 Japanese quota of fish products is

reported , to be at least 158,000 metric tons of meal and surimi.

Asst.m1.ing

approximately 30 percent recovery, this quota represents a catch of
526,666 metric tons of fresh fish.

On April 18, 1970, the stern trawler

RV Miller Freeman made four I-hour trawl hauls in the midst of the
Japanese fishmeal fleet at lat. 55°10' N. and long. 165°10' W.

These

four research drags resulted in a total catch of 30 adult male king crabs,
2,646 tanner crabs and an estimated 25 metric tons of groundfish, primarily
Alaska pollock.

This catch represents 1. 2 adult male king crabs/MY and

97.2 tanner crabs/MY.

Mll1tiplying by the expected Japanese catch of

,526,666 MY results in an estimated incidental catch of 631,999 adult
male king crabs and 51,191,935 tanner crabs for 1970.

Moreover, the

distribution pattern of king crabs is such that, at the height of the
trawl fishery, the incidental catch can be expected to be comprised
primarily of adult male king crabs (Hoopes and Greenough, 1970).

All

30 king crabs taken by the Miller Freeman in the immediate vicinity of
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Table 3.--Estimated incidental catch of king and tanner crabs by the
Japanese Bering Sea groundfish fishery east of long. l66°00'W. during
1966, 1967, and 1968.

Tanner Crabs 1/

King Crabs
Year_

(number)

(number)

Male

Female

Male

Female

1966

747,000

695,000

4,056,000

1,944,000

1967

850,000

790,000

4,614,000

2,211,000

1968

741,000

689,000

4,022,000

1,927,000

1/ Chionoecetes bairdi and C. opi1io combined.
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the Japanese fishmeal fleets in 1970 were adult males.

The

est~ates

derived by this method may be high for tanner crabs because the Japanese
fishmeal fleet may not spend its entire season in areas of high tanner
crab abundance.
Disposition of crabs
Personnel aboard

u.s.

patrol aircraft have often observed crabs on

the decks of the fishmeal factoryships.

Frequently, the crabs are inter-

mingled with the fish catch; however, in some instances, large piles of
crabs have been sorted out from the fish catch.
large quantities of crabs is not known.

The disposition of these

The sorting and retention of

large piles of crabs, rather than their immediate discard back to the sea,
raises the possibility that at least a portion of this incidental catch
may undergo

process~g.

It would also seem probable that catches proc-

essed aboard fishmeal factoryships are not included in the quotas of the
crab fleets.
Records of the catches of king and tanner crabs by the fleets attached
to fishmeal factoryships and the size and sex
is essential for the
natural causes.

comput~tion

composition ~ of

these catches

of mortality rates other than from

For this reason, we again request that this information

be provided to the King Crab and Tanner Crab Sub-Committee on an annual
basis.
Effects of trawling on resource management
From our observations the effects of groundfish trawling on the crab
stocks of the eastern Bering Sea have a severe and direct bearing on the
conservation and management of these crab resources.

The extent of crab
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mortality due to trawling must be positively identified and the
of damage determined.

~unt

The possibility that king and tanner crabs are

being commercially processed aboard vessels primarily engaged in other
fisheries emphasizes the need for careful collection of catch statistiC$
so the actual harvest of king and tanner crabs can be accurately assessed
and reported.

The United States feels that the continuing downward trends

in the accepted indices of stock condition indicate that the king crab
fishery per se cannot be sustained at current levels of exploitation.
Under these circumstances, superimposing a substantial exploitation of
king crabs by the extensive Japanese and Soviet trawl fisheries, which
nonse1ective1y exploit males and females, is considered to have an extremely deleterious effect upon the conservation of the eastern Bering Sea
king crab stocks .

