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U.S. JOINT LONGLINE SURVEY FROM 1979 TO 1982 

Takashi Sasaki 

(Far Seas Fisheries Research Laboratory) 

Abstract 

Japan and the United States jointly conducted systematic groundfish sur
vey with the use of bottom longline gear in the Gulf of Alaska in 1978 
for the first time. Since the 1978 survey was of preliminary nature for 
the purpose of obtaining basic data necessary for making plans for future 
surveys, the data is used only for reference. After 1979, the longline 
surveys have been expanded to the Aleutian region and in 1982 the survey 
was carried out in the eastern Bering Sea. The main objective of the 
bottom longline surveys was to clarify the relative abundance of the 
sablefish stocks living in the depth range of 101 - 1,000 m and their 
size structure, as well as to examine the year to year change of them. 
The survey methods applied in the longline surveys since 1979 have ba
sically remained unchanged. The results of the surveys reveal that the 
biomass of sablefish increased since 1979 in both the Aleutian region 
and the Gulf of Alaska, and in 1982 the biomass increased 85% in the 
east area of the Aleutian region and 70% in the Gulf of Alaska from the 
level of 1979. Such a sharp increase in the biomass is believed to have 
been caused by the recruit in each of the regions of the fish population 
of the 1977 year class with extremely high abundance in 1979 and 1980. 
Because of the entry of this strong year class, the size structure of 
thesablefish stocks remarkably changed in a short period of time. On 
the basis of the 1982 survey, the biomass in the eastern Bering Sea and 
the Aleutian region was respectively estimated to be about 1/10 of that 
in the Gulf of Alaska. 

Introduction 

Up to the present, many groundfish surveys had been conducted by the re
search institutes of various countries in the Bering Sea and northeastern 

-1-



Pacific ocean. However, since these surveys mainly carried out on the 
continental shelf, these produced limited information on the exploitable 
stocks of sablefish living in the depth over 200 or 300 m. Since 1978, 
Japan and the United States have jointly conducted systematic groundfish 
surveys with the use of bottom longline gear. The longline survey is 
the first large-scale and systematic survey for sablefish stocks in the 
north Pacific. Since the 1978 survey in the Gulf of Alaska was of pre
liminary nature for the purpose of obtaining basic data necessary for 
making plans for future surveys, the data is used only for reference. 
From 1979, the longline surveys have been expanded to the Aleutian region 
and in 1982 the survey was carried out in the eastern Bering Sea for the 
first time (Fig. 1). Apart from the longline surveys, large-scale and 
systematic trawl surveys have been conducted jointly by the United States 
and Japan in the eastern Bering Sea and Aleutian region from 1979. These 
field surveys by longline and trawl gear have produced much useful infor
mation on the sablefish stocks. Consequently, the biological information 
of sablefish stocks was extended rapidly. 
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Figure l. Definition of the region and area applied in the Japan-U.S. joint longline survey 
in the eastern Bering Sea, Aleutian region and Gulf of Alaska. 

The important activities in the longline surveys are to collect biologi
cal data such as catch rate and size composition of major species of fish 
and to carry out the tagging experiment for sablefish. But, the main 
objective of the longline surveys is to clarify the relative stock size 
and the size structure of sablefish stocks living in the depth range of 
101 - 1,000 m of the survey areas, as well as to trace the year to year 
change in them. This paper attempts to analyze, on the basis of the 
accomplishments of the longline surveys, the relative population number 
(RPN) and relative population weight (RPW) as an index of population size 
and biomass respectively as well as the size structure of sablefish liv
ing in the depth range of 101 - 1,000 m of the survey areas by area and by 
depth, and to clarify their year-to-year change as well. 

-2-



Before proceeding with the report, the author with to express sincere 
appreciation to Mr. Duane Rodman of Northwest and Alaska Fisheries 
Center who cooperated with us in the longline surveys from the begin
ning as well as in the research activities and the data analysis, and 
to Mr. Michinori Kuroiwa, Dr. Tadashi Inada, Mr. Masaru Onoda, and Mr. 
Kenji Funato, of Japan Marine Fisheries Resources Research Center who 
exerted efforts as senior investigators through the surveys. The au
thor also with to express thanks to Mr. Ron Tanino, Mr. John Rosapepe, 
Mr. Frank Shaw, and Mr. David Clausen of Northwest and Alaska Fisheries 
Center for their participation and cooperation in the surveys. Further, 
the author with to extend thanks to all the crew members of Hatsue maru 
No. 55, Ryusho maru No. 15, Fukuyoshi maru No. 8 and Anyo ~ No. 22 
who extended full cooperation in the navigation of the research vessels 
as well as in the research activities. 

Methods 

Field surveys 

The preliminary investigations were made in 1978 with the use of vary
ing numbers of hachi, and various baits, as well as in various depths 
of water. But, the method used in the longline surveys since 1979 has 
basically remained unchanged. The utmost care was taken not to intro
duce any qualitative variations in the data by changing the surveying 
method. 

The surveys have been conducted every year in the period from the mid
dle of May to the beginning of September with the charter of Japanese 
North Pacific longline vessels. The longline vessels used for research 
activities were all 500 tanner vessels with practically similar struc
ture. The numbers of survey stations were 32 in 1978, 57 in 1979, 76 
in 1980 and '81, and 108 in 1982. The 1978 surveys were of preliminary 
nature. Besides, the experimentation regarding the fishing efficiency 
of longline year was separately carried out in 1979. Therefore, the 
numbers of survey stations in that year were less than in other years. 
The survey stations were distributed as evenly as possible without geo
graphic partiality. The longline survey was conducted once a day at 
each survey station. Normally, the longline with 160 hachi was used in 
one fishery operation. The longline was set in direct angle to the 
isobath in such a way as to cover the depth range of 101 ~ 1,000 m. But, 
the extent between the isobaths varied with the survey station. Since 
the number of hachi in one operation was kept within 160, in stations 
where the depth range of 101 ~ 1,000 m extended very widely, all of the 
said depth range could not be covered. The longline was principally 
set from the shore-side in the direction of the offshore side, and the 
ship returned to the point where the line setting began to haul the line. 

In the longline survey, a 100 meter ground-line attached with 45 hooks 
fixed on 1.2 meter gangions was used as a standard gear of one hachi. 
The interval between the hooks was two meters. The size of the hook 
was 74 mm in length and 21 mm in width. Ring-cut short-finned squids 
were used as baits. The soaking time period was on the average 5 to 
6 hours. But it varied with the point of the longlines. Counted at 
the point of starting the hauling the soaking time was about 3 hours, 
but if counted at the point of ending the hauling it was 7 to 9 hours. 
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The catch was recorded by fish species or species group per hachi as to 
the number caught. The fishing depth was recorded with a fish finder on 
the basis of every 5 hachi. But, the water depth recorded was right 
under the boat, so it may slightly differ from the actual depth. In the 
1979 surveys, no measuring of the tagged sablefish was made by the water 
depth, so there was no information available as to the size composition 
by depth of all the sablefish caught. After the 1980 surveys the size 
composition data by depth of all the fish caught are available. 

Data analysis 

Since the 1978 surveys were of the preliminary nature for the purpose 
of obtaining the basic information necessary for the survey planning, 
these were exclused from the examination for the purpose of this re
port. Generally, the age composition is used for analyzing the change 
in stocks. But, the age determination for all the sample is not yet 
completed. Therefore, the size composition data were used for the 
purpose of this report. The stratification of the catch data, which is 
the unit of the data analysis, was made on the basis of 100 m, or a 
total of 9 strata for the 101 to 1,000 m depth range for each area as 
shown in Figure 1. As for the size composition data, the depth range 
of 101 - 200 m was defined as one stratum, and the depth range deeper 
than 201 m was divided into 200 m strata. 

First, on the basis of the catch data, the average catch rate was cal
culated for each stratum. As earlier stated, the soaking time periods 
varied with the point of the longline. And there is a possibility that 
this time difference has an effect on the catch rates. But, no correc
tion was made on this point. The average catch rate is an indicator 
of the population density, but does not represent the stock size per 
stratum. Therefore, the average catch rate of each stratum was weight
ed by the area of the fishing ground of the corresponding stratum and 
the value thus obtained is considered to represent the relative population 
size living in the stratum. Further, based on the size composition and 
the average body weight of the size class contained in each stratum 
which were weighted by the relative population number, the relative 
value of the biomass was obtained. The sum of the relative values of 
the population size or the biomass thus obtained in each stratum of 
each region or area will be the reasonable index representing the re
lative stock size of the whole region or the whole area. 

The study of the size structure of the sablefish stocks was made on the 
basis of the size composition of the caught fish weighted by the rela
tive population number of the corresponding stratum. The size composition 
obtained through the sum of the size composition of each stratum of each 
region or area weighted by the relative population number is considered 
to relatively represent the size structure of the whole stocks of the 
region or the area. 

The fishing ground area for a 50 ~ 100 fathoms depth range was calculated 
on the basis of the charts printed in the TJnited States, and the area for 
a 100 ~ 600 fathoms depth range was likewise calculated on the basis of 
the United States bottom contour charts (United States Naval Oceanogra
phic Office) with the use of a plain meter. The depth intervals in terms 
of fathoms were converted into those in terms of 100 m, and the depth 
range of 101 ~ 1,000 m was divided into 9 strata by a unit of 100 m. 
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And the area of each stratum was expressed in terms of km 2 • The area 
with a 101 ~ 145 m depth range situated in the eastern Bering Sea except 
the Region I was excluded because of inadequate survey efforts put in the 
area as well as an extremely low density of the sablefish distribution. 
The area north of N59° in the Bering Sea, the Bowers Bank in the Aleutian 
region, and the Shelikof Strait, the Cook Inlet, Prince William Sound, 
and the inland waters of the Southeastern area in the Gulf of Alaska were 
not included in the calculation of the fishing ground area because surveys 
were not conducted in those areas. 

Of the fishing ground area thus obtained, the Kodiak area in the Gulf is 
the largest, accounting for 20% of the whole area. By region, the Gulf 
of Alaska is the largest, accounting for 64% of the whole, followed by 
the Aleutian region accounting for 23%, and the eastern Bering Sea 12%. 
But, as for the area containing the depth range of over 401 m, which 
constitutes the major fishing grounds for sablefish, the Aleutian region 
contains the largest area, accounting for 42% of the whole area with the 
401 ~ 1,000 depth range , which is followed by the Gulf of Alaska account
ing for 36% and the eastern Bering Sea 22%. 

Results 

1) Catch rate 

The geographical distribution of the catch rates per hachi, which is the 
index of the population density, shows that, as a general tendency, the 
eastern areas of the Gulf of Alaska, particularly the Southeastern area 
indicate high rates, and the West Aleutian area and the Region IV of the 
eastern Bering Sea showed lower rates (Fig. 2). 
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Mean catch rate (number of fish per one hachi longline unit) of sablefish 
by area and by depth in the eastern Bering Sea, Aleutian region and Gulf 
of Alaska in the surrmer of 1982. 
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By depth of water, the Shumagin and the Chirikof area of the Gulf of 
Alaska registered high rates in a relatively shallow depth zone of 
201 ~ 400 m (Fig. 2). In other areas the catch rates were higher in 
the 401 ~ 600 m or in the 601 ~ 800 m depth zone. Generally speaking, 
the catch rates were extremely low in the 101 ~ 200 m depth zone in 
the eastern Bering sea except the Region II and the Aleutian region. 

The annual change in the catch rates after 1979 shows a general tendency 
of an increase in many of the areas, although there are differences in 
the tendency between strata. 

2) Relative population number (RPN) 

According to the results of the 1982 surveys, in which data were ob
tained from all the research areas, the sablefish populations living 
in the 101 ~ 1,000 m depth range were the most abundant in the Chirikof, 
Kodiak, and Yakutat areas. These areas alone accounted for 62% of the 
whole sablefish populations in all the researched areas. The popula
tion size in the Southeastern area where the population density regis
tered a high figure was not so large because the fishing ground area is 
small. The population size in the eastern Bering Sea and the Aleutian 
region was about 1/10 of that in the Gulf of Alaska. But, the popula
tion distribution by depth varied with the region. According to the 
1982 survey results, in the eastern Bering Sea and the Aleutian region 
the population size was larger in the 401 ~ 1,000 m depth range than 
in the depth shallower than 400 m. As against this, in the Gulf of 
Alaska 82% of the population was observed in the 101 ~ 400 m depth range, 
and the population living in the range deeper than 401 m accounted for 
only 18% of all. For this reason the difference in the population size 
among regions in the range deeper than 401 m, which is the major fish
ing ground, was not so large. If the population size in the 401 ~ 1,000 
m depth range in the Gulf of Alaska was taken as 100, the same in the 
eastern Bering Sea was 35, and that in the Aleutian region was 42. 

The distribution of populations by area in the Gulf of Alaska shows 
that the Chirikof, Kodiak, and Yakutat areas contain the largest popu
lations based on the comparison of the population sizes in the 101 ~ 
1,000 m depth range, but, in the range deeper than 401 m, which is the 
fishing ground for sablefish, the Kodiak area contains the largest 
population size. This area accounts for 27% of the whole pupulations 
in the range deeper than 401 min the Gulf of Alaska on the average of 
4 years. This is followed by the Southeastern area and the Yakutat 
area, which account for 22% and 21% respectively. The share of the 
Chirikof area is 18%, taking the 4th place among the 5 areas, showing 
a difference from a comparison made under the whole range of 101 - 1,000 
m. The Shumagin area accounts for 13%, showing a similar share as in 
the comparison under the 101 ~ 1,000 m range in the whole of the Gulf 
of Alaska. 

Next, the year to year change in the population size will be described 
by region. As for the change in the Aleutian region from 1979 to 1980, 
there is no available data of the west Aleutian for 1979. So analysis 
can only be made on the East Aleutian. However, since most of 
the stocks in the region are distributed in the East Aleutian, the 
change in the stocks in the East Aleutian could be considered to re
present the change that occurred in the stocks in the whole Aleutian 
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region. In the said area, the population size increased 149% (2.5 times) 
in the period from 1979 to 1980. From 1980 Qn, the estimated values of 
the relative population size in the whole region were obtained. Namely, 
the population size decreased 12% in 1981, but increased 13% in 1982 
over the previous year. By depth, the population size in the 101 ~ 400 
m range decreased year after year, but the same in the 401 ~ 1,000 m 
range increased, showing that the population size in 1982 registered a 
141% rise over that in 1979 in the East Aleutian. 

In the Gulf of Alaska the population size grew 22% in the period from 
1979 to 1980. This rate of growth is far lower than the rate of growth 
observed during the corresponding period in the eastern area of the 
Aleutian registering a 149% increase. This difference came from the 
fact that the entry of an extremely abundant 1977 year class observed 
in the Aleutian region in 1980 had already occurred in the Gulf of 
Alaska in 1979. The population size in the Gulf of Alaska in 1981 prac
tically remained unchanged compared with the previous year, but in 1982 
the same grew 29% over the previous year. By depth, the annual change 
in the population size in the 101 ~ 400 m range is similar to the gene
ral trend of the whole population. The population size in the range 
deeper than 401 m decreased 14% in 1980 from the previous year, but 
thereafter the same continued to grow, until in 1982 it registered a 
69% growth over 1979. 

3) Relative population weight (RPW) 

The distribution of and the annual change in the relative values of the 
biomass among areas or regions are similar to the case of the popula-
tion size (Table 1 ). The results of the 1982 surveys 
reveal that the biomass in the eastern Bering Sea and the Aleutian re
gion was about 1/10 of that in the Gulf of Alaska, which was similar to 
the case of the population size (Table 1 and Fig. 3). However, there 
was not so great difference in the biomass in the depth below 401 m 
between regions, showing the Gulf of Alaska as 100, and then 28 for the 
eastern Bering Sea and 35 for the Aleutian (Table 1 ). 
These ratios show a larger difference as compared with the case of the 
population size. This means that in the Gulf of Alaska the share of 
medium and large fish in the depth below 401 mis larger than that in 
the eastern Bering Sea or the Aleutian region. 

As for the biomass in the whole depth range of 101 ~ 1,000 min the Gulf 
of Alaska, the Chirikof, Kodiak, and Yakutat areas show large figures 
(Table 1 and Fig. 4). But, if the comparison were made of the biomass 
on the average of 3 years in the depth below 401 m, which is the major 
fishing ground for sablefish, Kodiak, Southeastern, and Yakutat areas 
show large figures, similar to the case of the population size. The 
biomass in the Chirikof area is the fourth and the Shumagin area is the 
smallest (Table 1 and Fig. 4). 

The annual change in the biomass is similar to that in the population 
size. It shows a rising trend in both the Aleutian region and the 
Gulf of Alaska. But the degree of the change is different from the 
case of the population size (Table 1). In the eastern area of the Aleu
tian region, using the 1979 figure as the basis, the population size in 
1982 increased 139%, while the biomass increased 85%. And in the Gulf 
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of Alaska, using the 1979 figure as the basis, the population size grew 
61% while the biomass grew 70% in 1982. 

4) Size structure of population 

Table l. Relative population weight (RPW) as an index of sablefish 
biomass in total, 101-400 m and 401-1,000 m depth range of 
the eastern Bering Sea, Aleutian region and Gulf of Alaska 
in the surrmer of 1979-1982. 

AREA 

EASTERN BERING SEA 

Region- I 

Region-I I 

Region-II I 

Region-IV 

TO T A L 

ALEUTIAN REG ION 

West Aleutian 

East Aleutian 

TO T A L 

GULF OF ALASKA 

Shumagln 

Chfrl kof 

Kodiak 

Yakutat 

Southeastern 

T O T A L 

YEAR 

1980~ 
1981b 
1982 

1982b 

1982 

1982 

1982 

1980 
1981 
1982 

1979 
1980 
1981 
1982 

1980 
1981 
1982 

1979 
1980 
1981 
1982 

1979 
1980 
1981 
1982 

1979 
1980 
1981 
1982 

1979 
1980 
1981 
1982 

1979 
1980 
1981 
1982 

1979 
1980 
1981 
1982 

RPW 

1,579 
5,779 

10,628 

16,206 

3. 721 

2,983 

33,538 

6,473 
6,014 
7,740 

12,545 
21,768 
21,486 
23,244 

28,241 
~ 
30,984 

11,580 
17,819 
27,851 
41,309 

61,237 
57,951 
52,437 
87,115 

55,413 
57,945 
51,640 
79. 715 

35, 14B 
52. 437 
66,712 
67,076 

25,324 
27,982 
51, 123 
44,752 

188,702 
IT4;TI4 m,m 
~ 

TOTAL 
ANNUAL 
CHANGE 

(l) 

+266 
+ 84 

• 7 
+ 29 

+ 74 
• 1 
+ 8 

• 3 
+ 13 

+ 54 
+ 56 
+ 48 

• 5 
- 10 
+ 66 

+ 5 
• 11 
+ 54 

+ 49 
+ 27 
+ 1 

+ 10 
+ 83 
• 12 

+ 13 
+ 17 
• 28 

101-400 m 

RPW 

37 
835 

1,762 

8,406 

1,664 

1,546 

13,378 

42 
337 
587 

C 
6,476 
4,739 
4,629 

6,518 

Mm =-= 

C 
12,739 
20,888 
31,353 

C 
51,319 
45,183 
72,125 

C 
48,955 
39,030 
60,026 

C 
44,994 
55,991 
51,872 

C 

18,658 
38,510 
31,453 

ANNUAL 
CHANGE 

(%) 

+2, 157 
+ 111 

+ 702 
+ 74 

27 
2 

22 
+ 3 

+ 64 
+ 50 

12 
+ 60 

20 
+ 54 

+ 24 
7 

+ 106 
18 

+ 
+ 

13 
24 

401-1 000 m 

RPW 

1,542 
4,944 
8,866 

7,800 

2,057 

1,437 

20,160 

6,431 
5,677 
7,153 

C 
15,292 
16,747 
18,615 

21. 723 
rr:m 
25,768 

C 
5,030 
6,963 
9,956 

C 
6,632 
7,254 

14,990 

C 
8,990 

12,610 
19,689 

C 

7,443 
10,721 
15,204 

C 
9,324 

12,613 
13,299 

C 
37,469 
w.m 
73. 138 

ANNUAL 
CHANGE 

(t) 

+221 
+ 79 

• 12 
+ 26 

+ 10 
+ 11 

+ 3 
+ 15 

+ 37 
+ 43 

+ 9 
+107 

+ 40 
+ 56 

+ 44 
+ 42 

+ 35 
+ 5 

+ 34 
+ 46 

RPW is considerably underestimated, because a lot of sablefish caught by longline gear 
was eaten by killer wnales in the course of hauling. 

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

c Not available because of incomplete size composition by depth. 
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Figure 3. Comparison of regional relative biomass in 101-1,000 m depth range of the eastern 
Bering Sea, Aleutian region and Gulf of Alaska in the sw1111er of 1982. 
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Let us discuss here the features of and the change in the size struc
ture of the stocks weighted by the relative value of population. In 
the eastern Bering Sea the size structure of the stock in 1982 in the 
101 ~ 1,000 m depth range showed a nearly normal pattern of distribu
tion with the 56.l ~ 58.0 cm as a mode (Fig. 5). The comparison with 
the case of the Aleutian region, and the Gulf of Alaska shows that the 
ratio of the sizes over 70.1 cm is extremely small, accounting for 
only 2% of the whole stocks. 

In the Aleutian region, an extremely abundant year class of population, 
which is believed to be the 1977 year class joined the stock in the 
depth below 100 min 1980. The abundance of this year class decreased 
in 1981, but it increased in 1982 over the previous year (Fig. 5). 
The 1977 year class is rapidly increasing in the number of fish popu
lation with the sizes ranging from 50.1 to 66.0 cm as it grows. The 
number of population with the size exceeding 66.1 cm is almost unchanged 
and stable. 

In the Gulf of Alaska, a part of the abundant 1977 year class joined the 
stock in the depth below 100 min 1979 {Fig. 5). The abundance of this 
year class further increased in 1980, but remained unchanged in 1981, 
and again increased in 1982. As in the Aleutian region, the 1977 year 
class in rapidly increasing yearly in the number of population with the 
sizes ranging from 50.1 to 66.0 cm. As a result, the pattern of the 
size structure has changed from a near trapezoid in 1979 to the normal 
pattern of distribution with the 56.1 ~ 58.0 cm as a mode in 1982. 
There is no great change in the stocks of fish with 66.1 cm or larger. 
This size remains relatively stable. 

If the size structure of the stocks in examined by depth, in the east
ern Bering Sea these is no difference in the size structure observed 
due to the depth. In the Aleutian region, the entry of the 1977 year 
class was observed in 1980 in the depth zone of 101 ~ 200 m. But this 
young group of fish disappeared from this depth zone in 1981. In the 
201 ~ 400 m and 401 ~ 600 m depth zone the 1977 year class of fish are 
growing in the size structure year after year. Even in the 601 ~ 800 
m zone there are some effects observed of the 1977 year class. In the 
Gulf of Alaska, being different from the eastern Bering Sea or the 
Aleutian region, more of the stocks live in the depth range above 400 
m. But, the size structure seen in the 101 ~ 200 m depth zone reflects 
the fact that part of an extremely abundant year class joined the stocks 
in the 101 ~ 200 m depth zone in 1979. This year class was hardly ob
served at the time of the 1978 preliminary surveys. Then, the sable
fish stocks distributed in the 101 ~ 200 m depth zone were extremely 
small. Even in the depth below 200 m the effects of this year class 
are remarkable, showing that the said year class is helping the fish 
stocks grow in number as well as in the size structure. 

In closing this section, let us divide the whole stocks into two groups, 
namely, the group of small fish with the fork length of 58.0 cm (with 
average weight of 2.00 kg) or less having lower commercial values, and 
the group of middle and large size fish with the fork length of more 
than 58.1 cm having higher commercial values, and examine the trand of 
the stocks. In the period from 1979 to 1980 the small fish group in
creased 669% in number and 618% in weight in the East Aleutian area 
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Table 2. Relative population weight (RPW) as an index of sablefish 
biomass in total, small-size (<58.0 cm in Fl) and middle-
large-size (>58.1 cm in FL) in the eastern Bering Sea, 
Aleutian region and Gulf of Alaska in the sunmer of 1979-
1982. 

TOTAL SMALL-SIZE MIOOLE-LARGE-SIZE 

AREA YEAR RPW ANNUAL RPW ANNUAL RPW ANNUAL 
CHANGE CHANGE CHANGE 

(%) ('.!;) (:t) 

EASTERN BER I NG SEA 

Region-I 1980~ 1,579 +266 688 + 98 891 +396 
1981b 5,779 + 84 1,363 + 48 4,416 + 95 1982 10,628 2,018 8,610 

Region-II 1982b 16,206 6,695 9,511 

Region-Ill 1982 3,721 669 3,052 

Region-IV 1982 2,983 706 2,277 

T O T A L 1982 33,538 10,088 23,450 

ALEUTIAN REGION 

West Aleutian 1980 6,473 - 7 262 - 3 6,211 - 7 1981 6,014 + 29 254 + 56 s. 760 + 28 1982 7,740 395 7,345 

East Aleutian 1979 12,545 + 74 1,459 +618 11,086 + 2 1980 21,768 - 1 
10,474 

- 12 
11,294 + 9 1981 21,486 + 8 9,169 + 2 12,317 

+ 13 1982 23,244 9,335 13,909 

TO TA L 1980 ~Nob . 3 l~,m - 12 i~'8~5 + 3 1981 
1982 :l0,984 + 13 9'.,30 + 3 21 :2s4 + 18 

GULF Of ALASKA 

Shumagin 1979 11. 580 + 54 4,087 + 64 7,493 
+ 48 1980 17,819 + 56 6,698 + 70 11,121 + 48 1981 27,851 + 48 11,420 

• 24 
16,431 

+ 99 1982 41,309 8,667 32,642 

Chirikof 1979 61.237 . 5 
23,953 

• 21 
37,284 + 5 1980 57,951 

• 10 
18,831 • 11 39,120 . 9 1981 52,437 + 66 16,775 

+ 36 35,662 + 81 1982 87,115 22,734 64,381 

Kodiak 1979 55,413 + 5 15,360 + 75 40,053 
• 23 1980 57,945 • 11 26,939 

• 30 
31,006 + 6 1981 51,640 + 54 18,772 + 30 32,868 + 68 1982 79,715 24,338 55,377 

Yakutat 1979 35,148 + 49 
9,924 +172 25,224 + 1 1980 52,437 

+ 27 26,992 • N 25,445 
• 82 1981 66,712 + 1 20,420 + 34 46,292 
- 14 1982 67,076 27,445 39,631 

Southeastern 1979 25,324 + 10 5,433 +110 19,891 • 17 
1980 27,982 + 83 11,389 . 4 16,593 +142 1981 51,123 

• 12 
10,916 + 7 40,207 

• 18 1982 44,752 11,664 33,088 

T 0 T A L 1979 i88' ;02 + 13 58,757 + 55 J~N4g . 5 1980 
fu":fu + 17 5~'8a§ • 14 

, 
+ 39 1981 ,3 ~ 

1982 tirID + 28 94,848 + 21 225, l 19 + 31 
= 

a RPW is considerably underestimated, because a lot of sablefish caught by longline gear 
was eaten by killer whales in the course of hauling. 

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

-12-



(Table 2). In the Gulf of Alaska the same increased 46% in number and 
55% in weight in the corresponding period. The reason for a lower rate 
of increase in the Gulf of Alaska as compared with the Aleutian region 
is that the entry of a certain year class of fish in a great number 
which occurred in 1980 in the Aleutian region had already occurred in 
the Gulf of Alaska in 1979. The small fish group decreased in both 
number and weight in both of the regions in 1981. But in 1982, while 
the same decreased 4% in number, it increased 3% in weight in the Aleu
tian region. And in the Gulf of Alaska the same increased 24% in number 
and 21% in weight. 

The middle and large size fish group of 58.1 cm or larger increased in 
both number and weight year after year in the Aleutian region. The 
stock size of this group in 1982 increased 40% in number and 25% in 
weight from 1979 in the East Aleutian. In the Gulf of Alaska, the stock 
size of this group in 1980 decreased 2% in number and 5% in weight from 
the previous year, but in 1981 and 1982 the same increased in both num
ber and weight. In 1982, the stock size of the fish group of 58.1 cm 
or larger in the Gulf of Alaska increased 84% in number and 73% in 
weight from the levels of 1979. 

Discussion 

There is no precedent of a large-scale systematic ground fish survey 
conducted in the past with the use of the bottom longline gears. So, 
it was necessary to proceed with the survey plans carefully. Theim
portant point is whether the abundance of the sablefish stocks can be 
estimated without variability through the longline surveys. The ad
vantages of the longline surveys are that there are less limitations in 
the operation due to the bottom contours or the water depth, and that 
the size of the research vessel or the horsepower of the engine will 
not affect the fishing efficiency of the fishing gears, and that the 
fishing gears are so simple that the gap in fishing technique will not 
derive from the change of personnel, making it possible to conduct the 
surveys under similar conditions year after year. The disadvantages 
are that the stock abundance can only be estimated in terms of relative 
values, and that this method is only effective to limited kinds of fish 
species. 

The longline gears have no-mobility. Therefore, it is impossible with 
the longline gears to cover many points of surveys in a limited span of 
time like the case of trawl survey. For this reason, for the purpose 
of an abundance survey the longline is not suited for the species of 
fish that tend to move in schools, and that are distributed in patches 
and yet the patterns of distribution are always changeable, and under 
these circumstances it is difficult to obtain stable estimates of the 
stock abundance with small variance. It was found from the results of 
the 1978 surveys that although the distribution density of the sablefish 
greatly varies with the area or the water depth, the variance in the 
distribution density is small within the same stratum between the sur
vey stations. This shows that the sablefish are relatively evenly dis
tributed. Thus, it was determined that this species was suited for the 
longline surveys. 

With regard to the longline surveys conducted, the survey efforts ex
erted in the 101 ~ 200 m depth zone in the Gulf of Alaska were not 
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enough. So, the accuracy of the estimated value of the relative stock 
size in this depth zone is questionable. It is also noted that there 
occurs a gap in the soaking time period of at least 5 ~ 6 hours bet
ween the time to begin the hauling and the time to complete the hauling, 
and that the fishing ground area in the deep depth range is understated, 
and that there is a gap between the fishing depth for recording and the 
actual fishing depth. These are the unsolved problems. 

Regarding the soaking time, the experiments made with 3 different time
periods of 6 hours, 12 hours, and 18 hours during 1979 longline survey 
show that there is no difference in the catch rate. But it could not 
be determined through these experiments whether the soaking time gap of 
5 ~ 6 hours would have an effect on fish catch. The longlike setting 
is done from the shoreside in the direction of the offshore, and ship 
goes back to the beginning point in order to haul the line. This method 
remained unchanged regardless of the year or the survey station. There
fore, if there should be any difference in fish catch due to the soak
ing time, there could be a difference in the stock size in the shallow 
depth range and in the deep depth range as compared with the results of 
the analysis. This point should be confirmed through experiments in 
the future. Regarding the fishing ground area, the difference between 
the area calculated on the basis of the chart and the actual area is 
not more than 10% at the most steep contour where the water depth most 
sharply changes. At most of the places, the difference is not much. 
Therefore, the general tendency is that there is no gap which will ren
der serious problems, though the stock size in the deep depth range may 
be somewhat underestimated. 

What will change by adjusting the soaking time and the fishing ground 
area will be the stock size in each of the depth zones. It is consi
dered that the relative values of the stock size among the areas in 
the same depth zone will not basically differ from the results of the 
analysis in this paper. Therefore, the stock sizes and these annual 
changes in areas or regions can be amply grasped from the data herein 
submitted. 

It is important to accurately record the catch depths. But, it is ex
tremely difficult to accurately measure the depth for every hachi in 
the longline survey. The catch depth of record is slided to a deeper 
side than the actual catch depth. But as long as the stratum is con
cerned, that gap is considered constant. So, there should be no pro
blem in analyzing the trend of stocks without adjusting such a gap. 

The relative size of stokes estimated on the basis of the results of 
the longline surveys conducted since 1979 is considered to be very 
stable as an estimated value of the stock abundance through field in
vestigations. The variations in the population size and the biomass 
were principally caused by the entry of an extremely abundant year 
class, which occurred coincidentally with the survey period. It can be 
said from the above observations that, although there are still prob
lems, the results of the longline surveys are reasonably credible, and 
provide very important materials and information in the analysis of the 
trends of the sablefish stocks over an extensive area of waters. The 
remaining problems are to consider to make experiments to clarify the 
relationship between the average catch rate and the actual stock den
sity, as well as to exert efforts to establish not an relative value 
but an absolute biomass. 
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Summary 

The results of the longline surveys conducted for the total period of 4 
years can be surnmaried as follows: 1) The sablefish stocks in 1982 as 
compared with those in 1979 increased 139% in number and 85% in weight 
in the east area of the Aleutian region, and increased 61% in number 
and 70% in weight in the Gulf of Alaska. 2) The sablefish population 
in 1982 as compared with those in 1979 living in the 401 ~ 1000 m depth 
range, which is the major fishing ground for sablefish, increased 141% 
in the east area of the Aleutian region, and increased 69% in the Gulf 
of Alaska. And the biomass of the same fish in the said depth range 
grew 19% in the Aleutian region and 95% in the Gulf of Alaska in 1982 
over 1980. 3) The middle and large size sablefish stocks with the fork 
length of 58.l cm or larger, having high commercial values, increased 
40% in number and 25% in weight in 1982 as compared with 1979 in the 
east area of the Aleutian region. The same in the Gulf of Alaska in
creased 84% in number and 73% in weight in 1982 from 1979. 4) The 
sharp increase in the stock was caused by the entry of extremely abun
dant year class, which are believed to be the 1977 year class, in each 
of the waters, which occurred in 1979 and 1980. 5) The size structure 
of the stocks greatly changed in a short period of time under the in
fluence of the extremely strong 1977 year class. 6) After the remarkable 
year class, which is believed to be the 1977 year class, there has been 
no remarkable occurrence of abundant groups of individuals. 7) On the 
basis of the 1982 surveys, the biomass in the eastern Bering Sea and 
the Aleutian region was respectively estimated to be about 1/10 of that 
in the Gulf of Alaska. But, as for the biomass in the range deeper 
than 400 m there is not much difference between regions. If the biomass 
in the Gulf of Alaska was taken as 100, the same in the eastern Bering 
Sea was 28, and that in the Aleutian region was 35. 
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