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The estimated incidental catches of halibut by Japan in the eastern Bering Sea and its effect on North 

American setline yield 

In this report the annual incidental catches of halibut by the Japanese mother ship and independent 

trawl fishery in the Eastern Bering Sea (east of 175 W) is estimated from 1954 to 1971. The effect of this 

·catch on yield to North American set liners is also examined. The catch of halibut was estimated by 

extrapolating the incidence of halibut in sampled catches to the total Japanese ground fish catch. 

Xhe incidence of halibut (number per m.t. of groundfish) was estimated by 

the Japanese Fishery Agency from pair trawl catches in 1969-1971 (INPFC Doc. 1319, 

1410). The incidence, reported by month, was higher during the winter than during 

the summer and ranged from 28.3 per m.t. in December to 0.0 in July. 

Jan Feb Mar Apr May June July Aug Sept Dc t Nov Dec 

25.7 4.6 6.2 2.7 5.7 1.8 0.0 0.2 0.2 *3.5 6.8 28.3 

*No sampling - average for September - November. 

The incidence for November to February was estimated from the "freezing mother-

ship fishery" which caught primarily flounder. The incIdence for Harch to 

September was estimated from the "meal mothership fishery" which caught primarily 

Alaska pollock. Differences in the incidence may exist between the two fisheries 

but the same seasonal trends can be expected as both fisheries operate during 

the winter between Unimak Pass and the Pribilof Islands where halibut concentrate. 

A similar seasonal trend is shown by the number of tagged halibut recovered by 

the Japanese fishery from December 1971 to July 1972: 
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These recoveries were from halibut tagged by the International Pacific Halibut 

Commission off Unimak Island in 1970 and 1971. 

The average weight of halibut reported by the Japanese Fishery Agency was used 

to estimate the weight of the halibut catch. The average weight (kg) of halibut 

by month was (INPFC, Doc. 1319, 1410): 
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Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

0.4 0.2 1.0 1.3 0.7 1.5 1.2 2.2 *1.4 0.7 0.9 

*No sampling - average for September-November. 

Table 1 shows the total groundfish catch by the Japanese fleet that was used 

to estimate the halibut catch for each month from 1954 to 1971. These data were 

obtained from several sources which are listed in the table. 

The incidental catch of halibut was estimated for each month and the result-

ing annual catches are shown in Table 2. The estimated catch generally increased 

25,000 fish {34 m.t.} in 1954 to 6,728,000 fish (5,135 m.t.) in 1971. The 

increased halibut catch in the late 1960s reflects both a larger Japanese fishery 

and an increase in the fishery during the winter when the catch ratio of halibut 

is higher. 

If these young halibut were not caught by Japanese trawlers, some would die 

naturally and others would grow and eventually be caught by setliners in the 

Bering Sea. Estimates of growth, mortality, and emigration were used in an ex-

ponential yield model to estimate the loss in setline yield from trawling. The 

setline loss in yield varies with the age of the halibut removed by trawls. The 

loss in yield from the removal of single fish of age i was estimated by: 

Where: 
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i = age at removal by trawls, 
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j = projected age following removal (i ~ j ~ J), 

J = maximum age (25 years), 

Yi = yield lost from removal of fish of age i, 

Nj = number of halibut at beginning of age j (when j=i, Nj=l): 

_(F
j 

+ Mj + Ej ) 

N
j 

= N
j

_ l e 

W mean weight during age j, 

Fj = instantaneous fishing mortality by setliners during age j (Fj=O for j<8) 

M. = instantaneous natural mortality during age j, 
J 

Ej = instantaneous emigration from the Bering Sea to the Gulf of 
Alaska during age j. 
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Table 1. Japanese catch (m.t.) of groundfish by bottom trawls in the Bering Sea east of 
1750 W, 1954-1971. 

Year 

Period 1954 1955 1956 1957 1958 1959 1960 1961 1962 

January - - - - - - - - -
February - - - - - - - - -
March - - - - - - - - -
April - - - - - 440 7,652 11,146 11,288 

May - - - - - 13,298 63,178 68,535 58,275 

June - - - - 2,428 15,296 61,734 98,344 55,284 

July - - - - 8,638 26,550 77 ,227 85,476 80,388 

August - - - 6,338 8,084 27,862 87,496 96,722 85,057 

September 3,432 3,805 15,331 17,307 20,437 55,363 96,396 79,907 61,124 

October 6,463 5,251 7,658 - 6,793 17,639 12,392 602 2,928 

November 230 - - - - - - - 100 

December - - - - - - - - -

Total 10,125 9,056 22,989 23,645 46,380 156,448 406,075 440,732 354,444 

1963 1964 1965 1966 1967 1968 1969 1970 1971 

January - - 637 14.,741 19,425 24,284 35,421 25,607 50,368 

February - - 2,060 18,078 15,185 19,364 26,302 41,509 63,412 

March 7 19 3,805 21,222 45,331 66,066 86,999 145,504 145,338 

April 4,133 11,805 10,736 24,508 58,886 79,646 94,599 138,309 193,780 

May 18,598 53,125 48,795 39,331 93,559 114,313 110,986 158,852 213,569 

June 19,311 55,165 43,693 57,118 93,288 121,651 92,463 191,930 171,908 

July 20,933 59,797 59,907 63,849 118,692 110,353 163,409 243,638 177,786 

August 8,190 23,394 52,977 50,853 116,588 68,674 122,957 97,913 103,232 

September 17,811 50,878 40,938 38,593 96,006 93,551 104,499 57,686 67,254 

October 506 1,444 522 1,265 10,162 28,635 40,333 23,060 66,175 

November 86 246 1,467 1,503 329 18,759 29,999 36,795 36,795 
December 297 849 6,000 2,948 12,689 29,026 23,006 43,476 43,476 

Total 89,865 256,722 271,537 334,009 680,140 774,322 930,973 1,204,279 1,333,093 

Source: For 1954-1962, catch for all gear excluding b1ackcod, halibut, herring, and shrimp was 
used (Docs. 534, 535, and 595). For 1963, the total catch was calculated from the reported catc: 
of flounder and others (Stat. Yearbook, 1963) and the reported catch of turbot, Pacific cod, Pa
cific pollock, and Pacific ocean perch (Stat. Yearbook, 1964); the seasonal distribution of 
catches was assumed to be the same as in 1964. For 1964-1971, catches for trawl gear excluding 
herring end shrimp were used (Docs. 833,879, 1021, 1102, 1275, 1339, 1423, and 1526); Nov-Dec 
catches in 1970 were used for 19'71. 
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~ab1e 2. Estimated incidental catch of halibut by Japanese 

trawlers in the eastern Bering Sea, 1954-1971. 

Number Number 
Year (OOUs) m. t. Year (OOOs) m. t. 

1954 25 34 1963 168 161 

1955 19 27 1964 480 460 

1956 30 44 1965 636 576 

1957 5 9 1966 1,103 814 

1958 34 51 1967 2,150 1,771 

1959 183 213 1968 3,290 2,768 

1960 572 570 1969 3,667 2,954 

1961 635 639 1970 4,968 4,285 

1962 502 484 1971 6,284 5,135 
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Yi was estimated by assuming M K .2, E - .04, F - .0 from ages 3 to 7 

years and F = .2 from ages 8 to 25 years. Wj was calculated from catches 

by the setline fishery in the Bering Sea. (The above values were from IPHC 

publications.) 

The loss per fish was estimated for ages 3 to 15 which included all ages 

found in the Japanese catch. The loss per fish increased with age and ranged 

from about 1 kg for 3 year old fish to about 10 kg for 15 year old fish. The 

average loss per fish removed by Japanese trawlers was estimated from the age 

distribution in the Japanese catch. The age distribution was estimated from 

the length distribution and the length-age relationship observed on Japanese 

trawlers during July, 1972 and March-April, 1973. 

The estimated loss per fish removed by Japanese trawlers was 1.8 kg in the 

eastern Bering Sea. If all incidental-caught halibut die, the total loss in 

yield would increase from 45 m.t. for the 1954 incidental catch to 11,311 m.t. 

for the 1971 catch. The loss from a given trawl catch occurs over approximately 

a twenty year period (the projected lifetime of the youngest fish in the trawl 

catch) but about 60% occurs during the first seven years following the removal. 

The loss in yield that occurs in each year was estimated by distributing 

the loss from each trawl catch over the years in which that loss occurred. The 

annual loss increased from 2 m.t. in 1955 to 3,665 m.t. in 1972. Table 3 shows 

the annual loss in setline yield from Japanese trawling and the annual 

setline catches by Japan and North America from 1960 to 1972. The setline catch 

increased from about 100 m.t. in 1960 to 6,000 m.t. in 1963 and then declined 

sharply to 1,200 m.t. in 1964. This decline in setline catch was accompanied 

by a 50% decline in the CPUE of setline and probably reflects both excessive 

setline fishing and an increasing yield loss from trawling. Since 1964, the 

setline catch has declined further and was only 150 m.t. in 1972. The setline 
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Table 3. The set1ine catch of halibut by Japan and 
North America (INPFC Proceedings, 1972) and 
the estimated yield loss to set1ines from 
Japanese trawling in the eastern Bering Sea, 
1960-1972. 

Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

Set1ine catch 

l/Japan 

o 
o 
o 

2,322 

218 

6 

8 

55 

o 
o 
o 
o 
o 

North 
America 

2,562 

1,798 

3,257 

3,651 

998 

451 

503 

1,073 

598 

464 

394 

307 

150 

Yield loss 
from trawling 

Japan 

40 

94 

167 

274 

399 

552 

673 

795 

992 

1,356 

1,878 

2,699 

3,665 

1/ Includes a small catch by trawls in Area D 
e 

Total 

2,602 

1,892 

3,424 

6,247 

1,615 

1,009 

1,184 

1,923 

1,590 

1,820 

2,272 

3,006 

3,815 
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CPUE has declined since 1964 even though catches by set1ines were small. This 

decline is indicative of the yield loss from trawling. 

In 1972 the estimated loss from Japanese trawling was higher than the set

line catch in any previous year except in 1963. The estimates of yield loss are 

not considered precise but they are indicative of the general magnitude of the 

yield loss. Also, the yield losses may not be sustainable and will decline as 

the population of young halibut is reduced. A loss from Soviet trawling has 

also occurred in the eastern Bering Sea but was not included as estimates of 

the Soviet catches are less reliable. The loss from Soviet trawling is probably 

substantial though less than that from Japanese trawling. 

A rate of emigration (E) was used in the model so only the loss which 

occurs to the set1ine fishery in the eastern Bering Sea is calculated. If E 

is excluded, the loss from trawling in the eastern Bering Sea is 2.5 kg per 

fish removed. Therefore, the loss to the set1ine fishery in the Gulf of Alaska 

from trawling in the eastern Bering Sea is 0.7 kg per fish (2.5 minus 1.8). 

Trawling in the western Bering Sea may also have affected the set1ine 

fishery in the eastern Bering Sea. However, some of the halibut caught by 

trawls in the eastern Bering Sea might have emigrated to the western Bering 

Sea and not affected the set1ine fishery in the eastern Bering Sea. These 

factors probably have counter effects and were excluded from the model as 

migration rates between the eastern and western Bering Sea were unknown. 
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