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Table I. ll1storical catches of sablef1sh (t) by reg1on and nation 1n the North Pacific Oce3n, 1950-1961. 

Year Berin9 Sea Aleutian Region Gulf of Alaska Canadian Waters Wash-Cal 1. Region• Grand 
Japan USSR Total Japan USSR ROK Total Japan USA Canada USSR ROK Total Japan USA Canada lITTR ROK Total Japan USA Total total 

1958 32 32 b b 700 98 798 C 167 167 C C 997 
1959 393 393 b b 967 52 - 1,019 C 251 251 C C 1,663 
1960 1,861 1,861 b b - 1,348 17 - 1,365 C 423 423 C C 3,649 
1961 26,183 - 26,183 b b 606 31 637 C 322 322 C C 27, 142 
1962 29,830 - 29,830 b b 684 47 731 C 267 267 C C 30,828 

1963 17,791 - 17,791 639 639 1,819 617 109 - 2,545 C 288 288 C C 21,263 
1964 7,681 7,681 1,534 1,534 1,0471,173 238 - 2,458 83 398 481 - 2,486 2,486 14,640 
1965 6,638 6,638 1,248 1,248 2,217 l ,048 194 - 3,459 92 455 54 7 - 2,255 2,255 14,147 
1966 12,219 - 12,219 1,338 1,338 3,778 1,051 335 - 5,164 174 95 635 904 - 2,096 2,096 21,721 
1967 13,680 274 13,954 1,651 1,651 5,030 947 199 - 6,176 1,189 65 393 - 1,647 1,311 1,461 2,772 26,200 

1968 13,544 4,256 17,800 1,673 1,673 14,767 112 128 - 15,007 2,390 65 465 - 2,920 419 2,669 3,088 40,488 
1969 17,079 1,579 18,658 1,673 1,673 19,051 302 72 - 19,425 4,720 43 312 - 5,075 905 1,619 2,524 47,355 
1970 10,091 2,874 12,965 1,247 l ,247 24,530 369 68 - 24,967 5,142 104 257 - 5,503 138 4,370 4,508 49,190 

co 1971 13,427 2,830 16,257 2,766 170 2,936 25,228 270 15 - 25,513 3,050 161 314 - 3,525 · 10 3,241 3,251 51,482 
1972 12,440 2,137 14,577 2,999 269 3,268 35,5581,387 15 535 308 37,803 4,236 582 1,086 - 5,904 759 4,340 5,099 66,651 

1973 6,078 1,220 7,298 2,740 134 2,874 27,264 867 16 109 58 28,314 2,950 82 938 - 3,970 21 4,967 4,988 47,444 
1974 4,730 77 4,807 2,463 14 2,477 24,176 771 10 38 2,431 27,426 3,866 70 482 65 129 4,612 315 5,939 6,254 45,576 
1975 3,685 38 3,723 1,630 79 l, 709 22,072 1,088 16 33 3,000 26,209 4,702 126 892 0 1,263 6,983 151 7,383 7,534 46,158 
1976 2,952 29 2,981 1,558 61 1,619 21,924 803 22 41 3,700 26,490 3,494 217 771 0 2,335 6,817 134 14,465 14,599 52,506 
1977 2,796 0 2,796 1,761 0 86 1,847 14,326 828 3 41,594 16,755 2,961 345 1,088 0 168 4,562 - 8,000 8,000 33,960 

1978 937 0 937 732 0 23 755 6,918 1,813 0 4 665 9,400 2,103 319 831 - 3,253 C C C 

1979 1,061 49 1,110 638 0 164 802 5,901 2,341 0 152 759 9,153 1,005 399 2,031 - 3,435 C C C 

1980 1,709 0 1,709 303 0 26 329 4,543 2,204 0 416 891 8,054 181 C 3,793 - 3,974 C C C 

1981 2,108 C 2,108 227 C C 227 6,792 C C C C l C 3,888 - 3,889 C C C 

a U.S. catch including some catch of other nations. 
b Included in the Bering Sea catch totals. 
C Unavailable. 

Data source : Japan; 1958-70, FORRESffR et al. (1978) ; 1971-76, FORRESTER et aL (1983) ; 1977-81, Data file of Far Seas Fish. Res. Labo., Shimizu. 
U.S.A. 1958, pers. cofllll., H. Gangmark, NWAFC, NMFS, Seattle ; 1959-80 for the Gulf of Alaska, BALSIGER et al. (1981) ; 1964-79 for the 

Canadian Waters, STOCKER (1981 ). 
Canada ; 1958-62 for the Gulf of Alaska, pers. coIT11J., B. Leaman, Pacific Biological Station, Nanaimo ; 1963-70 for the Gulf of Alaska, 

FORRESTER et al. (1978) ; 1971-76 for the Gulf of Alaska, FORRESTER et al. (1983) ; 1977-80 for the Gulf of Alaska, BALSIGER et al. 
(1981) ; 1958-80 for the Canadian Waters, STOCKER (1981). 

U. S.S.R. and R.O.K. ; Bering Sea and Aleutian Region, BAKKALA et at. (1981) ; Gulf of Alaska, BALSIGER at al. (1981) ; Canadian Waters, 
STOCKER (1981). 



Table 2. Sablefish catcha, fishing effortb and CPUEc statisti~s of Japanese 

longline fishery fishing for sablefish as a target species in the 
Bering Sea, Aleutian Region, and Gulf of Alaska. 

Bering Sea Aleutian Region Gulf of Alaska 
Year Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE 

1964 2,231 23,947 93 888 6,297 141 
1965 1,043 9,938 1 OS 217 1, 183 183 

1966d 2,270 13,696 166 l, 123 4,811 233 
1967 1,839 8,532 216 783 2,851 275 570 2,690 212 
1968 310 2,215 140 438 2,728 161 10,351 39,349 263 
1969 589 3, 143 187 320 l, 752 183 14.414 61 , 462 235 
1970 1,253 5,202 241 627 2,599 241 20,478 83,417 245 

l 971 1, 156 6,238 185 602 2,974 202 20,903 100,897 207 
1972 268 2,299 117 485 2,337 208 26,914 129,463 208 
1973 294 1,984 148 798 3,914 204 21,266 101,853 209 
1974 799 4,880 164 969 4,659 208 20,061 l 05, 811 190 
1975 487 3,733 130 1,041 6,205 168 18,103 102,254 177 

1976 673 4,571 147 1,136 9,987 114 17,905 96,536 185 
1977e 1 , 19 l 8,819 135 l, 256 11,651 108 13,333 96,077 139 
1978f 556 10,622 52 519 13,052 40 6,553 48,617 135 
19799 561 11,774 48 387 10,016 39 5,284 48,485 l 09 
1980 435 6,793 64 117 l , 7 61 66 2,940 24,022 122 

1981 627 8,360 75 134 1,396 96 4,796 31,762 151 
1982 1,223 12,413 99 474 3 .~24 138 3,592 21,419 168 
1983 1,022 9,390 109 387 2,540 152 2,513 16,300 154 

a Catch in metric tons. 
b Effort in 10 hachis. 
C CPUE in kg per 10 hachis. 
d Data are available for only two months of November and December in the Gulf of Alaska. 
e Washington-California region was closed to foreign sablefish fisheries. 
f Southeastern area in the Gulf of Alaska was closed to foreign sablefish fisheries. 
g East of 140°W in the Gulf of Alaska was closed to foreign sablefish fisheries. 
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Table 3. Relative population number (RPN) in whole depth range, 101-400 m, and 401-1,000 
m depth zones in the eastern Bering Sea, Aleutian Region, and Gulf of Alaska in 
the sunmer of 1979-1984. 

Total 101-400 m 401-1,000 m 

Region and area Year RPN Annual RPN Annual RPN Annual 
change change change 

(%) (%) (%) 

Eastern Bering Sea 1982~ 14,850 -23 6,061 +19 8,789 - 52 1983 11,468 +48 7,232 -15 4,236 +155 1984a 16,975 6,165 10,810 

Aleutian Kegion 1980 13,082 -12 4,709 -41 8,373 4 1981 11,491 2,785 8,706 + 
+13 -10 + 20 1982 12,953 + 7 2,507 +20 10,446 + 4 1983 13,909 +16 2,998 -40 10,911 + 32 1984 16,195 1,798 14,397 

Gulf of Alaska 

Shumagin 1979 5,347 +53 3,454 +91 1,893 - 18 1980 8,163 +58 6,608 +60 1,555 + 50 
1981 12,892 +28 10,557 +26 2,335 + 37 
1982 16,542 +31 13,351 +34 3,191 + 18 
1983 21,673 -24 17,903 -29 3,770 4 1984 16,374 12,741 3,633 -

Chirikof 1979 30,716 -16 27,958 -15 
2,758 - 24 1980 25,947 -11 23,856 -15 2,091 + 29 

1981 23,032 +59 20,336 +55 2,696 + 94 
1982 36,655 -12 31,438 -12 5,217 - 11 1983 32,432 +27 27,809 +24 4,623 + 44 
1984 41,071 34,394 6,677 

Kodiak 1979 24,134 +20 19,874 +30 4,260 - 27 1980 28,877 -20 25,784 -28 3,093 + 45 
1981 23,063 +50 18,580 +48 4,483 + 58 
1982 34,595 +13 27,490 +18 7,105 6 
1983 39,085 32,398 6,687 -
1984 51,465 +32 44,091 +36 7,374 + 10 

Yaku_tat 1979 14,873 +83 12,276 +99 2,597 + 5 1980 27,189 + 4 24,456 - 2 2,733 + 56 
1981 28,332 +12 24,070 + 9 4,262 + 26 
1982 31,714 -24 26,335 -23 5,379 - 31 
1983 24,097 -29 20,383 -37 3,714 + 14 
1984 17,113 12,886 4,227 

Southeastern 1979 10,428 +38 7,055 +56 3,373 
± 0 

1980 14,395 +33 11,015 +36 3,380 + 24 
1981 19,177 - 5 14,990 - 7 4,187 + 1 
1982 18,224 -22 13,980 -29 4,244 + 1 
1983 14,260 - 6 

9,978 -10 4,282 + 2 
1984 13,384 9,023 4,361 

T o t a 1 1979 85,498 +22 70,617 +30 14,881 - 14 1980 104,571 + 2 91,719 - 3 12,852 + 40 
1981 106,496 +29 88,533 +27 17,963 + 40 
1982 137,730 - 4 112,594 - 4 25,136 - 8 
1983 131,547 + 6 108,471 + 4 23,076 + 14 
1984 139,407 113,135 26,272 

a RPN is a little underestimated because of interception of sablefish by killer whales. 

b RPN is considerably underestimated because of interception of sablefish by killer 
whales. 
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Table 4. Relative population weight (RPW) in whole depth range, 101-400 m, and 401-1,000 
m depth zones in the eastern Bering Sea, Aleutian Region, and Gulf of Alaska in 
the summer of 1979-1984. 

Tota 1 101-400 m 401-1 1000 m 
Region and area Year RPW Annual RPW Annual RPW Annual 

change change change 
(%) (%} (%) 

Eastern Bering Sea 1982~ 33,538 -22 13,378 + 21 20,160 - 51 1983 25,029 +48 16,176 - 17 9,853 +155 1984a 38,513 13,406 25 ,107 

Aleutian Region 1980 28,241 - 3 6,518 22 21,723 + 3 1981 27,500 +13 5,076 + 3 22,424 + 15 1982 30,984 +16 5,216 + 28 25,768 + 13 1983 35,888 +23 6,683 - 39 29,206 + 38 1984 44,282 4,107 40,175 

Gulf of Alaska 

Shumagin 1979 11,580 +54 C C 
1980 17,819 +56 12 ,739 + 64 5,080 + 37 1981 27,851 +48 20,888 + 50 6,963 + 43 1982 41,309 +27 31,353 + 32 9,956 + 12 1983 52,409 -16 41,247 - 22 11,162 + 3 1984 43,782 32,237 11,545 

Chirikof 1979 61,237 
- 5 

C C 
1980 57,951 -10 51,319 - 12 6,632 + 9 1981 52,437 +66 45,183 + 60 7,254 +107 1982 87 ,115 -15 72,125 - 15 14,990 - 15 1983 73,761 +39 61,006 + 36 12,755 + 53 1984 102,625 83,086 19,539 

Kodiak 1979 55,413 + 5 C C 
1980 57,945 -11 48,955 - 20 8,990 + 40 1981 51,640 +54 39,030 + 54 12,610 + 56 1982 79,715 + 5 60,026 + 13 19,689 - 19 1983 83,812 +38 67,807 + 43 16,005 + 18 1984 115,957 97,075 18,882 

Yakutat 1979 35,148 +49 C C 
1980 52,437 +27 44,994 + 24 7 ,443 + 44 1981 66,712 + 1 55,991 - 7 10,721 + 42 
1982 67,076 -24 51,872 - 21 15,204 - 33 1983 51,175 -14 40,951 - 24 10,224 + 26 1984 44,213 31,325 12,888 

Sou the astern 1979 25,324 -10 C C 

1980 27,982 +83 18,658 +106 9,324 + 35 1981 51,123 -12 38,510 - 18 12,613 + 5 1982 44,752 -19 31,453 - 26 13,299 - 2 1983 36,329 + 6 23,250 + 7 13,079 + 4 1984 38,334 24,784 13,550 

T o t a l 1979 188,702 +13 C C 

1980 214,134 +17 176 ,665 + 13 37,469 + 34 
1981 249,763 +28 199,602 + 24 50,161 + 46 
1982 319,967 - 7 

246,829 - 5 73,138 - 14 1983 297,486 +16 234,261 + 15 63,225 + 21 
1984 344,911 268,507 76,404 

a RPW is a little underestimated because of interception of sablefish by killer whales. 

b RPW is considerably underestimated because of interception of sablefish by killer 
whales. 

C Not available because of incomplete size composition by depth. 
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Table 5. Biomass estimates in metric tons obtained from U.S.-Japan cooperative trawl 
survey in the eastern Bering Sea and Aleutian Region, 1979-1983. 

Region 
Depth range 

(m) 1979 

Eastern Bering Sea 3 201-1,000 12 ,200c 

Aleutian Region b 101-1, 000 

a Not incleuded Aleutian side east of 170°W. 
b Not incleuded Bowers Ridge area. 
c Umeda et al. (1983). 
d Data exchange between NWAFC and fSFRL. 
e Wakabayashi (1984). 

Y e a r 
1980 1981 1982 

39 ,400c 40, lOOc 

20 ,300d 

Table 6. Combinations between biomass estimates from trawl surveys 
and relative population weight (RPW) from long] ine surveys, 
arranged in comparative fishing area. 

Depth range Biomass Combination (m) (t) RPW 

A (Eastern Bering Sea, 1982) 201-1,000 40,100 23,404 

B (Aleutian Region, 1983) 101-1,000 77,600 35,888 

1983 

77 ,600e 

Table 7. Biomass estimates (t) of sablefish in the eastern Bering Sea, 
Aleutian Region, and Gulf of Alaska in 1984, based on RPW 
shown in Table 4 and combinations shown in Table 6. 

Combination 

A 

B 

Eastern Berirtg Seaa 
(146-1,000 m) 

66,000 

83,300 

Aleutian Region 
( 101-1 ,000 m) 

75,900 

95,800 

Gulf of Alaska 
(101-1,000 m) 

591,000 

745,800 

a lncleuded Aleutian side east of 170° W. 

Table 8. Relative population weight of mature sablefish larger 
than 66.1 cm in fork length in the eastern Bering Sea, 
Aleutian Region, and Gulf of Alaska in the summer of 
1979-1984. 

Annua 1 
Region Year RPW change (I) 

Eastern Bering Sea 1982 5,885 
-12 

I 983 5,180 
+61 1984 8,358 

Aleutian Region 1980 11,138 
+ 2 

1981 11,357 
1982 10,312 - 9 

+31 
1983 13,514 +55 
1984 20,917 

Gulf of Alaska 1979 69,598 -15 
1980 58,967 

+36 
1981 80,302 + 19 
1982 95,504 

+ 4 1983 99,301 
+40 1984 139,478 
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Exploitation of sablefish stocks in the North Pacific Ocean was 

initiated by North American coastal fishermen at the end of the 19th 

century, and the fishery has one of the oldest histories on the North 

American west coast. However, full-scale exploitation of the stock 

was stimulated mainly by Japanese fishermen after 1960. The total 

catch by all countries was the highest recorded in 1972 at 66,700 t 

and 86% (56,000 t) of this catch was made by Japanese fishing vessels 

(Table 1). Following that time, the total catch of sablefish had 

decreased year after year because of the decreases in Japanese catches 

brought about by introduction of catch regulations, etc. 

In 1977, when 200 mile fishery conservation zones were established by 

the United States and Canada that included most of the fishing grounds 

Japan had exploited, management of the sablefish stocks became the 

responsibility of those countries. Since 1976, both countries have 

greatly decreased the catch quotas for sablefish fisheries by foreign 

countries each year and intensified regulatory measurement such as the 

prohibition of fishing on main fishing grounds. Canada has prohibited 

sablefish fisheries by foreign countries within the Canadian 200 mile 

zone since 1979 and in 1985 the United States took substantial 

prohibition measures for sablefish fisheries. 

Abundance of sablefish stock 

CPUE values for Japanese longliners engaged in fishing operations for 

sablefish as the main target species have shown large fluctuations in 

the eastern Bering Sea and Aleutian Islands region and less so in the 

Gulf of Alaska (Table 2 and Fig. 1). Since the eastern Bering Sea and 

Aleutian Islands region apparently lie close to the edge of 

distribution of this species, unless a strong year class such as that 

of 1977 appears, the biomass of sablefish on the continental shelf and 

upper slope is generally at an extremely low level (Umeda et al. 1983). 
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It is considered that the bulk of the sablefish stock distributed in 

the main fishing grounds in depths between 300 m and 400 m consists of 

and is maintained by fish that have migrated from the northeast 

Pacific Ocean. Therefore, sablefish stocks in the Bering Sea and 

Aleutian Islands region are readily affected by fishing operations and 

the low CPUE in 1964 resulted from the intensive fishery which took a 

total of 74,000 tin 1961 to 1963. Further, as Japan and u.s.s.R. 

have conducted large scale trawl fisheries in these areas, it is 

believed that the fishing conditions for longliners are influenced 

each year by the actions of the trawlers and this is considered to be 

one of the elements causing large fluctuations in CPUE. 

In the Gulf of Alaska, CPUEs decreased relatively slowly until 1976, 

but decreased dramatically in 1977 (Table 2 and Fig. 1). In the 

eastern Bering Sea and Aleutian Islands region, CPUE values also 

decreased dramatically from 1977 to 1978. This dramatic change in 

CPUE values resulted from the change in fishing patterns of Japanese 

fishing vessels brought about by implementation of a fishery 

management plan stipulated in the U.S. Fishery conservation and 

Management Act. The changes are not believed to accurately reflect 

changes in the abundance of the sablefish stocks. Therefore, we 

cannot deal with CPUE values for sablefish in 1977 and after in the 

same manner as for CPUE values prior to that year. 

In comparison with the highest CPUE values in past years, CPUE of 

sablefish in 1976 had decreased by 40% in the eastern Bering Sea, by 

60% in the Aleutian Islands region, and by about 30% in the Gulf of 

Alaska. In 1977 and after, CPUEs were at their lowest level in 1979 

and increased dramatically in 1980 and onward. 

According to the results of Japan-u.s. joint longline surveys 

conducted in 1979 and after (Sasaki 1985a), the population density 

(numbers caught/hachi) is generally highest in the Southeastern Area 

of the eastern Gulf of Alaska and lowest in the western Aleutian 

Islands region and Regions III and IV of the eastern Bering Sea 
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(Fig. 2). In the Gulf of Alaska density in the westernmost Shumagin 

Area in 1979 was about one-third of that in the easternmost 

Southeastern Area (Fig. 2). However, differences in density among 

areas were less in 1982 and after. 

Results of the 1984 survey (Sasaki 1985a), showed that density of 

sablefish was generally high in depths between 401 m and 800 m, but 

differed in the Shumagin Area of the Gulf of Alaska, where highest 

density was in depths between 201 m and 600 m. This trend was almost 

the same as in the results of surveys through 1983. 

In Regions I to III of the eastern Bering Sea, the density of 

sablefish in 1983 decreased by 37 to 55% from the previous year 

(Fig. 2). In these areas, at eight stations sablefish were chased by 

killer whales whose numbers were greater than in previous years. At 

these stations sablefish were eaten by killer whales during line 

retrieval and thus density in 1983 was greatly underestimated. In 

1984 in those areas there were only two stations at which sablefish 

were chased by killer whales. The density of sablefish in 1984 

decreased somewhat in Region IV from that in 1983, but increased in 

Regions I to III. In the Aleutian Islands region, the density of 

sablefish has increased year after year but at an increased rate in 

the western areas since 1981. The rate of increase in the eastern 

Aleutian region has been lower since 1980 (Fig. 2). 

In the Gulf of Alaska, density initally showed an increasing trend 

throughout areas with changes in eastern areas occurring gradually. 

In the Southeastern Area, density decreased somewhat in 1982 and in 

the Yakutat Area, showed a decreasing trend since 1982. In the Kodiak 

Area, there was no increase in CPUE during 1982-84 and CPUE in the 

Chirikof Area generally showed an increase. In the Shumagin Area, 

CPUE decreased somewhat in 1984 (Fig. 2). Thus, the increase in 

density was more pronounced proceeding westward. Density in the 

Shumagin Area in 1984 was 2.8 times that in 1979 but the level in the 

Southeastern Area was only 10% greater than in 1979. 
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Biomass 

Relative values of the population numbers and biomass of sablefish in 

the three areas, eastern Bering Sea, Aleutian Islands region, and Gulf 

of Alaska were obtained from the Japan-u.s. joint longline surveys 

(Tables 3 and 4). Biomass in the Gulf of Alaska was largest of the 

three areas and in the eastern Bering Sea and Aleutian Islands region 

were about one-tenth of that in the Gulf of Alaska (Table 4). 

However, in the eastern Bering Sea and Aleutian Islands region, the 

biomass of sablefish in depths greater than 400 m accounted for 60% to 

65% (38% in 1983, which was an exception), and 77% to 91% of the total 

biomass, respectively, whereas in the Gulf of Alaska 77% to 82% of the 

biomass was distributed in depths shallower than 400 m (Table 4). 

Therefore, differences in the biomasses among areas in depths greater 

than 400 m which are the main fishing grounds were not as large as for 

the entire areas. It follows from the foregoing that for the main 

fishing grounds, if the Gulf of Alaska is considered 100, the eastern 

Bering Sea is 28 to 33, and the Aleutian Islands region is 35 to 58. 

The biomasses in the two northern areas (Regions III and IV) in the 

eastern Bering Sea were small and, as shown in population density, 

were smallest in the entire survey areas. In the Aleutian Islands 

region the biomass of sablefish in the eastern area was almost three 

times that in the western area. In the Gulf of Alaska, the biomasses 

in the Chirikof, Kodiak, and Yakutat areas were large and recent 

biomass in the Shumagin Area is almost the same as that in the Yakutat 

Area. When we look at this trend by depth, the biomass of sablefish 

was almost the same, but in depths greater than 400 m, differences 

among areas became smaller (Table 4). 

The trends of changes in population numbers and biomass were almost 

the same but rates of increase from 1983 to 1984 in the Aleutian 

Islands region and Gulf of Alaska were greater for weights than for 

numbers (Table 3 and 4). 
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The biomass of sablefish in the eastern Bering sea in 1984 decreased 

by 22% from the previous year but, as mentioned before, this resulted 

from the population density being underestimated in 1983 and did not 

reflect an actual decrease. The biomass of sablefish in 1984 had 

increased to 1.2 times that in 1982 (Table 4 and Fig. 3). 

In the Aleutian Islands region, changes in the biomasses observed in 

1979 to 1980 can be compared only in the eastern area, but since the 

relative weights in the Western area are low, it may be considered 

that they reflected the trends throughout the areas (Fig. 2). Here, 

the biomass in 1980 increased to 1.7 times that in the previous year. 

Throughout the Aleutian area, the biomass in 1981 was almost the same, 

but thereafter has increased year after year (Table 4 and Fig. 3). 

The biomass of sablefish in 1984 in the eastern Aleutian area, which 

constituted the bulk of the biomass, increased to 2.4 times that in 

1979. 

In the Gulf of Alaska the biomass had increased up to 1982 but in 1983 

decreased by 7% from the previous year (Table 4 and Fig. 3). In 1984 

biomass again increased and was 1.8 times the level in 1979. However, 

changes in the biomasses varied by area. The increase in 1984 

compared to that in 1979 was largest in the Shumagin Area (3.8 times) 

and lower in Yakutat and Southeastern areas at 1.3 times and 1.5 

times, respectively. A decreasing trend in biomass was observed in 

the Yakutat Area in 1983 and 1984 and in the southeastern Area in 1982 

to 1984. 

Large-scale Japan-u.s. joint trawl surveys have been conducted in the 

eastern Bering Sea and Aleutian Islands region since 1978. The 

biomass of sablefish estimated from those surveys is summarized in 

Table 5 (Umeda et al. 1983; Wakabayashi 1984). The biomass of 

sablefish in the slope area of the eastern Bering Sea in 1981 had 

increased to 3.2 times that in 1979 and was almost the same level in 

1982. In the Aleutian Islands region, the biomass of sablefish in 
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1983 was 3.8 times that in 1980. This increase was extremely large 

compared to the increase of 1.3 times shown in the relative biomass 

obtained from the longline surveys during the same period. The 

results obtained from surveys by the Japanese research vessels in 1980 

were considered to be underestimates compared to those in other years 

because Japanese trawl research vessels had some problems with gear 

used and operation of vessels (Yamaguchi 1981). Therefore, it is 

believed that the results of longline surveys more accurately reflect 

changes in the biomasses in the two years than do those of trawl 

surveys. The longline surveys have been conducted in the eastern 

Bering Sea in 1982 and after and in the Aleutian Islands region in 

1980 and after. For the three years 1980, 1982, and 1983, the 

biomasses estimated from the trawl survey and the values of relative 

biomass estimated from the longline survey were obtained from the same 

area and range of depths. The biomass estimated from the trawl survey 

in 1980 was considered to be an underestimate as mentioned before so 

that data was not used, but the estimated values of biomasses for 1982 

and 1983, shown in Table 6, were considered to be more accurate and 

have been used. From these two estimates of biomass and the estimated 

values of relative biomass obtained from the longline survey in 1984, 

the biomass by area in 1984 was estimated to be 66,000 to 83,300 tin 

the eastern Bering Sea, 75,900 to 95,800 tin the Aleutian Islands 

region, and 591,000 to 745,800 tin the Gulf of Alaska (Table 7). 

Preliminary analysis of Japanese data in the Japan-u.s. joint trawl 

survey conducted in the Gulf of Alaska in 1984 (Wakabayashi and 

Ushijima 1985), showed the estimated biomasses of sablefish in the 

three areas (Shumagin, Chirikof, and Kodiak) in which surveys were 

conducted, to be 380,000 t. Conversion of this estimate, using the 

relationship shown in Table 6, yields a biomass of 450,000 to 

570,000 t. Consideration of biomass in the Gulf of Alaska will be 

made after the final results including U.S. survey data are obtained. 

Although the biomass of sablefish in the eastern Bering Sea is 

estimated to be lower than in the Aleutian Islands region, taking 
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account of the unsurveyed areas north of 59°N where longline surveys 

have not yet been conducted, it is considered that the biomasses in 

both areas are not appreciably different. It is considered that the 

biomass of sablefish estimated from the trawl survey is lower than the 

actual biomass because the vulnerability of trawl gear is assumed to 

be 1.0 and trawling is limited because of the rough bottom in the 

slope area. 

Body length composition 

Some differences were observed between the length compositions 

(Fig. 4) of sablefish caught by commercial trawlers and longliners 

(Sasaki 1985). Those caught by trawlers are generally smaller than 

those by longliners because the depths at which trawlers usually fish 

are somewhat shallower and where small-sized sablefish are distributed 

abundantly and the selectivity of gears was different. In the length 

composition of the longline catch, no particular yearly changes were 

observed in the eastern Bering Sea or the northeastern Pacific Ocean. 

In the length compositions of sablefish stocks obtained from the 

Japan-u.s. joint longline surveys since 1978, the sablefish from the 

eastern Bering Sea in 1982 showed a mode between 56 and 58 cm in a 

generally normal distribution (Fig. 5). In comparison with the 

compositions in the Aleutian Islands region and Gulf of Alaska, the 

proportion of sablefish 70 cm or more in length in the eastern Bering 

Sea was extremely small accounting for only 5% of the stock. The 

peaks of the composition in 1983 were generally low because the 

population numbers in 1983 were underestimated but no great changes 

were observed in the shapes of the body length distributions. 

However, the biomass of large-sized mature fish of 66 cm or more in 

fork length in 1984 in the eastern Bering Sea increased to 1.4 times 

that in 1982 (Table 8). No signs that year classes of high abundances 

had recruited subsequent to that of 1977 were observed. 
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In the Aleutian Islands region, the 1977 year class occurred in waters 

deeper than 100 min 1980 (Fig. 6). Thereafter, its progression was 

noted each year and the biomass of mature fish of 66 cm or more in 

length increased in 1984 to 1.9 times that in 1980 (Table 8). As in 

the eastern Bering Sea, there were no signs that year classes of high 

abundance were following the 1977 year class. 

In the Gulf of Alaska, although some evidence of the 1977 year class 

was apparent in waters deeper than 100 min 1979, full scale 

recruitment was not observed until 1980 (Fig. 7). As was the case in 

the Aleutian Islands region, as the population of sablefish in the 

size range between 50 cm and 60 cm in length moved into the fishery, 

the shape of the length frequency distribution changed from trapezoid 

in 1979 to closely normal with a mode between 56 and 58 cm in 1982. 

In the composition for 1982, the numbers of fish of length 52 to 66 cm 

which were considered to be mainly the 1977 year class accounted for 

69% of the whole but decreased by 18% in 1983 when population numbers 

of fish 50 cm or smaller increased by 90% from the previous year. 

This increase was observed noticeably in water depths between 101 m 

and 200 min the Chirikof, Kodiak and Yakutat areas. As these 

small-sized fish are equivalent to 3 year olds, it is believed that 

the 1980 year class is relatively strong among those year classes 

following the 1977 year class. In the length composition in 1984, 

numbers of fish 50 cm or smaller in length decreased to about one-half 

of that in the previous year and the numbers of fish 64 cm or more in 

length increased noticeably from the previous year. The biomass of 

mature fish of 66 cm or more in length in 1984 increased to twice that 

in 1979 (Table 8). 

Condition of sablefish stocks 

Assessment of sablefish stocks has been based mainly on catch 

statistics obtained from Japanese longliners and applying the 
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production model. However, taking into account the biological 

characteristics of this species, i.e. this species has a fairly long 

life span (Beamish and Chilton 1982), the abundance and composition of 

the population can vary greatly through appearance of a strong year 

class within a short period, etc. those aspects have been clarified 

recently and it is considered that the application of the production 

model for stock assessment of sablefish is not appropriate. Also, as 

mentioned before, the CPUE data for Japanese longliners since 1976 

should not be dealt with in the same manner as in previous years. 

The purpose of stock management is to utilize production from the 

stocks to the maximum degree within the range where reproduction of 

stocks is not affected adversely. In the case of sablefish, it is not 

clear what level of spawners should be kept for maintenance of stocks 

but the annual recruitment of sablefish appears to be generally stable 

regardless of the biomass of spawners. However, sablefish by nature 

may suddenly produce an unusually abundant year class and an extremely 

strong year class was produced in 1977. In the Gulf of Alaska, the 

CPUE values for commercial fishing vessels in 1976 decreased by about 

30% from the level in the years of early exploitation (Table 2 and 

Fig. 1). From this fact, the biomass of sablefish from which the 

dominant 1977 year class was produced in the Gulf of Alaska, was 

estimated to be around 70% of the level in the early period of 

exploitation. 

Japan conducted longline surveys in the Gulf of Alaska in 1969 when 

the sablefish stocks were considered to be in an undeveloped condition 

throughout the area. comparison of results of longline surveys in 

1979 and after with results of surveys in 1969, shows that the biomass 

of sablefish in 1979 was around 66% of the level in 1969 and the 

length composition of sablefish had not changed greatly (Sasaki 

1985). As mentioned before, changes in CPUEs of commercial fishing 

vessels and length compositions are consistant with changes in the 

biomass observed from the results of the research vessel surveys. 
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The biomass of sablefish increased dramatically with the recruitment 

of the 1977 year class in 1979 and after and it seems clear that the 

biomass of sablefish after 1981 exceeded the level in 1969. In 

particular, the biomass of mature fish 66 cm or more in length, which 

are important for the reproduction of stocks, reached in 1984 was 

about twice that of the biomass in 1977, when the predominant year 

class was produced, assuming that the levels in 1977 and 1979 were not 

much different. 

In the eastern Bering Sea and Aleutian Islands region, changes in 

CPUEs of the commercial fishing vessels were large compared with those 

in the Gulf of Alaska but CPUEs in 1976 decreased by 40% and 60%, 

respectively, from the highest CPUE level (Table 2 and Fig. 1). As 

mentioned previously, it is considered that the populations inhabiting 

the continental slope in both areas are maintained mainly by fish that 

have migrated from the northeastern Pacific Ocean. In both areas, 

after recruitment of the 1977 year class was complete and even though 

there was no subsequent recruitment of a strong year class, the 

population numbers increased (Table 3). Thus, the migration of 

sablefish from the northeastern Pacific Ocean appears confirmed not 

only from the results of tagging experiments but also from changes in 

the population numbers calculated for the length composition. 

Therefore, with fishing at levels which exceed that of recruitment, 

the population will decrease and will increase with lower levels of 

fishing. In both areas, while recent biomasses of sablefish have 

increased year by year since 1979, it is impossible to judge whether 

or not the biomass has recovered to the level in the early development 

era because of lack of survey data in the early period of development 

such as available for the Gulf of Alaska. 

Allowable biological catch 

The cumulative catch of sablefish in the Gulf of Alaska for 10 years 

from 1969 to 1978 was 242,300 t and the annual average catch was 
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24,000 t (Table 1). Judging from the stock conditions in 1977 or 

1979, as noted before, it is evident that this level of catches has 

not had a great effect on the stocks. If we assume that with the 

annual average catch of 24,000 t during 1969 to 1978, the stock level 

decreased by only 30% to 40% of that in the early period of 

development and the stock has been maintained at a level sufficient to 

produce strong dominant year classes, and further, that the biomasses 

of sablefish in 1982 and after exceeded the level in 1969, the 

allowable biological catch (ABC) of sablefish should be established at 

24,000 tin 1985 and after. Although it is presumed that the biomass 

of mature fish increased in 1984 to almost twice that in 1977, when 

the dominant year class was produced, if we achieve a biomass of 

spawners larger than that in 1977, recruitment will not always 

increase. Thus, a low level of catch of less than 10,000 tis 

prohibiting effective utilization of the stocks. 

The allowable biological catch of 24,000 tis around 3 to 5% of the 

estimated biomass of sablefish in the Gulf of Alaska in recent years 

but it is believed that the actual exploitation rate is lower than 

that because the biomass was underestimated. 

Because the stocks are managed by division into 3 areas in the Gulf of 

Alaska, the allowable biological catch should also be divided to 

3,100 t for the western area (Shumagin), 15,100 t for central areas 

(Chirikof and Kodiak), and 5,800 t for eastern areas (Yakutat and 

Southeastern) according to the rates of biomass by area in 1984 

(Table 4). The allowable catch in the eastern areas should be 

established only for the outer waters of those areas and the values 

for their inner waters should be established separately. 

The allowable biological catch of sablefish in the eastern Bering Sea 

and Aleutian Islands region is estimated by application of the 

exploitation rate of 5% to the estimated biomass in 1984 to be 3,300 

to 4,200 t and 3,800 to 4,800 t, respectively. If we assume that the 
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results from the longline survey more accurately reflect changes in 

the biomasses, the biomass of sablefish in the eastern Bering Sea in 

1984 increased by 8,500 to 10,800 t from the level in 1982 and the 

biomass in the Aleutian Islands region in 1984 increased by 27,500 to 

34,700 t from the level in 1980. According to u.s. estimates, the 

catches of sablefish in the eastern Bering Sea in 1982 and 1983 were 

5,700 t but the cumulative catches of sablefish in the Aleutian 

Islands region from 1980 to 1983 were only 2,100 t. Judging from the 

levels of recent catches and changes in the biomasses, it is not 

considered that catch of about 5% of the biomass will have great 

influence on the increase of stocks. Taking into account the 

unsurveyed area by longliners in the eastern Bering Sea, the biomass 

in that area in 1984 is estimated to be almost the same as the biomass 

in the Aleutian Islands region so the allowable biological catch for 

each area can be established at 4,000 t. As recent catch levels in 

the Aleutian Islands region in particular have been too low it is 

hoped that management plans to determine the allowable biological 

catch mentioned above will be implemented to attain effective 

utilization of sablefish stocks. 

REFERENCES, TABLES 1 TO 8, AND FIGS. 1 TO 7 

ARE IN ENGLISH IN THE JAPANESE DOCUMENT 
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