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Fisheries in 1991 and Related Research Activity
National Research Institute of Far Seas Fisheries
(North Pacific Groundfish Section)

ABSTRACT
Operations by the Japanese groundfish fishery in international
waters of the Bering Sea, the results of investigations on pollock conducted
by Japan in the Bering Sea, and research plans are summarized as follows:
(1)
The numbers of Japanese trawlers which actually operated in
international waters of the Bering Sea in 1991 were 71, and fishing effort
(trawling time) was 74,097 hours. The catch of pollock was 139,741 tons and
declined drastically to only 33.S\ of the 417,049 tons in 1990.
(2)
Results obtained from trawl surveys designed to investigate juvenile
fish during the summer acoustic survey in 1990, showed that aged 0 pollack
were widely distributed on the southern part of eastern continental shelf and
continental slope, but few juvenile were distributed in the Aleutian Basin
area. In the Basin, many lanternfishes and northern smothtongue (Leuroglossus
stibius schmidti (Gilbert)), were sampled. In the length composition of aged
0 pollack, a mode was found at about 48 or 49mm on the northern and southern
continental shelf, and at 55mm in the Basin area, but it was necessary to
consider the difference in sampling periods. In the Basin, the existence of
large-sized juvenile of 70mm and over in length was noticed. The relationship
between length and weight and relative growth of body length and otolith
length indicated that the juvenile sampled in the Basin were thinner than
those on the continental shelf, and had a significantly large otolith.
(3)
Results obtained from the trawl surveys on adult fish during the
summer acoustic survey in 1991, showed that areas of high density of walleye
pollock in the Basin were centred around 57°46'N and 179°26'W near the
continental slope and the belt-type area from SS 0 46'N and 179°48'W to 53°00'N
and 175°59'W. The length compositions of walleye pollock sampled on the
continental shelf and slope indicated that fish on the bottom were larger than
fish in the mid-water layers. In the length composition of walleye pollock
sampled in the Basin, regardless of southern or northern area, the mode of
females was formed at 525-53Smm, and that of males was at 495-S0Smm. However,
the length of fish sampled at 57°44'N and 176°32'W was smaller than that of
fish sampled at other sampling stations, their mode was at 425-43Snm, and
younger fish of aged 3 to 5 years were more abundant. It was not clear
whether this school had spread temporarily out from the continental shelf, or
had migrated to the Basin.
(4)
Analysis of the annuli on otoliths of walleye pollock juvenile
sampled in the Bering Sea (except for Russian areas), showed hatching dates
for most individuals including those sampled in the Basin corresponded to the
spawning period of walleye pollock on the southern continental shelf of the
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eastern Bering Sea. Therefore, it was considered that overwhelmingly most of
the walleye pollock juvenile which were widely distributed in the Bering Sea,
including the Aleutian Basin, originated in the spawning group of the southern
continental shelf, and walleye pollock juvenile which originated in the
spawning group in the Basin were few. In addition, when we compared the
relationship between age in days and body length of the juvenile, it was
obvious that the 1990 year class sampled in the Basin had grown slowly.
(5)
The ages of pollock otolith collected in the Aleutian Basin in 1978,
1979, and 1983, prior to the start of full-scale operations in international
waters of the Bering Sea were determined. In the age compositions, before the
1978 year class which was extremely predominant was recruited, there were many
older fish such as ages 10 to 14. Values of mean body length by age in
samples obtained from the three surveys conducted were almostly same, and mean
body lengths by age in 1978, 1979, and 1983 were smaller than those in recent
years. From extrapolation of the age composition data taking into account
natural mortality and comparison with the 1983 age composition, it was
considered that there was recruitment to the Basin from ages 5 to 11.
(6)
The government of Japan (GOJ) scheduled an acoustic/midwater trawl
survey in the Aleutian Basin and on the continental shelf of the eastern
Bering Sea from mid-June to mid-September in 1992, but cancelled this plan,
because a landbased dragnet fishing vessel (Hokutan trawler) to be used as a
research vessel could not be hired. GOJ plans to conduct the scientific
observer program for Japanese vessels in international waters of the Bering
Sea from October.
GOJ plans to conduct an acoustic/midwater trawl survey for walleye
pollock using the research vessel Kaiyo maru, of the Fisheries Agency of Japan
in the Aleutian Basin and on the continental shelf of the eastern Bering Sea
from January to March in 1993. In addition, GOJ also plans to conduct a
survey on Juvenile and young walleye pollock using a Hokutan trawler as a
research vessel on the same areas from May to September in 1993. Further,
although the commercial fishery will be suspended voluntarily in international
waters from 1993, in place of this, experimental operations will be conducted
by the fishing vessels. GOJ plans to dispatch scientific observers to these
Japanese fishing vessels.
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1.

Introduction

In this document, we describe an outline of the walleye pollock
fishery conducted by Japanese trawlers in international waters of the Bering
Sea in 1991 and the yearly fluctuations of this fishery. We also describe the
results of research conducted by Japan on walleye pollock in the Bering Sea
which has been compiled after the 38th Annual Meeting of INPFC and the outline
of Japanese research plans in 1992 and 1993.
2.

Outline of Japanese walleye pollock fisheries in international waters
the Bering Sea {1986-91)
Takashi Yanagimoto and Akira Nishimura
(National Research Institute of Far Seas Fisheries)

of

Although the Japanese groundfish fishery in the Bering Sea had been
continued by catch quota in U.S. waters since the establishment of 200 mile
zones by the United states and the u.s.s.R., the quota had declined year by
year and in 1988, the quota became zero. On the other hand, while the walleye
pollock fishery in the Aleutian Basin had commenced around 1980, since 1986
operations in international waters located in the centre of the Aleutian Basin
got into their stride in keeping with the fase out of the fishery from U.S.
waters. The catches of walleye pollock increased dramatically and reached
800,000 tons at their peak in 1987, but since then have declined year by year,
to the level of 140,000 tons in 1991. We report here on the walleye pollock
fishery by Japanese fishing vessels in international waters of the Bering Sea
since 1986.
The numbers of fishing vessels licensed to operate in the Bering Sea
decreased from 110 vessels in 1986 to 100 vessels in 1991. Most of the
fishing vessels were small-sized vessels of 500 G.T. and under, and their
proportion increased from 66\ in 1986 to 80\ in 1991. Of those, the actual
numbers operated in 1991 were 23 North Pacific trawlers (including Tenkan
trawlers) and 48 Hokuten trawlers.
Fishing effort (trawling hours) has shown an increasing trend since
1986. Effort was 135,368 hours in 1990, an increase of 66\ from 81,311 hours
in 1986, but declined to 74,097 hours in 1991, a decrease from that in 1986.
In keeping with an increase of fishing effort, the catch increased from
697,975 tons in 1986 to 803,550 tons in 1987. However, despite an increase in
fishing effort since 1988, catches have decreased. Catches in 1988, 1989, and
1990 were 749,982, 654,907 and 417,049 tons, respectively. Fishing effort in
1991 decreased, but the catch also decreased to 139,741 tons. CPUE (catch per
hour towed) reached the maximum in 1986 (8.58 tons/hour), but since then has
decreased year by year to 1.89 tons/hour in 1991. Although there are some
problems such as lack of standardization of CPUE, it is determined that the
drastic decrease in catch and CPUE indicates a substantial decrease in
abundance of the walleye pollock resource in the Aleutian Basin including
international waters of the Bering Sea.
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CPUE values by month from 1986 to 1991 are shown in Fig. 1. CPUE's
in January to February, and November to December in 1986, January to February,
and October to December in 1987 were high. CPUE values for January and
February have decreased markedly since 1988. Months in which CPUE values were
high were october to November in 1988, April to June in 1989, and April in
1990 and 1991. According to the monthly changes in catch and fishing effort,
the high periods of these CPUE values almost correspond with the major fishing
seasons. Such yearly changes in major fishing seasons are considered to
indicate that the migration pattern of walleye pollock changes year by year in
the Aleutian Basin.
According to the length composition of the catches reported by the
Japanese trawlers, the mode in fish length has become larger since 1987. Mean
length has increased year by year from 47.1cm in 1987, to 47.6cm in 1988,
48.3cm in 1989, 49.1cm in 1990, and 50.3cm in 1991 (Fig. 2) (these figures
differ from those in previous reports, because of corrections and
supplementation of data). The changes in length composition indicate that
there has been no large recruitment of young fish in recent years.
INPFC Statistical Areas are shown in Fig. 3. Because Japan could
not operate fishing activities within the u.s. 200 mile zone since 1988,
operations have been done only in Areas 2 and 3. In 1991, the catch in Area 2
accounted for 84,837 tons (60.71 of the total catch) and catch in Area 3
accounted for 54,906 tons (39.31 of total catch)(Fig. 4). Of the fishing
effort 48.41 (35,892 hours) were expended in Area 2, and 51.61 (38,205 hours)
in Area 3 (Fig. 5). The catch in Area 2 was greater than in Area 3 and
differed from catches in previous years.
3.

Results of research on groundfish resources

(l)

Results from the trawl surveys on juvenile pollock by the Daian maru
128 during the summer acoustic survey in 1990.
Akira Nishimura, Kei-ichi Mito, and Takashi Yanagimoto
(National Research Institute of Far Seas Fisheries)

No.

At the time of the acoustic survey on walleye pollock resources
conducted using the Daian maru No. 128 from July to September in 1990, the
juvenile trawl sampling was conducted to study distribution of the small-sized
epipelagic fishes including juvenile pollock and their biological
characteristics. Sampling of juveniles was conducted using a commercial trawl
net with a 4mm mesh liner in the codend. The net was towed at 20 to 40m layer
depths within two or three hours after sunset. Samples obtained were frozen
and preserved. Frozen samples were later thawed at the laboratory where
identification of species was made, and the occurrence in weight and numbers
of each species were recorded. For walleye pollock, the body lengths and body
weights of a maximum of 150 fish number from each station were measured, and
otoliths taken from 50 fish for determination of age in days.
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Juvenile sampling was conducted at 39 stations from July 22 to
September 26. Aged O walleye pollock were distributed abundantly on the
southern part of eastern continental shelf and continental slope (Fig. 6).
Although the distribution of aged O walleye pollack in the Basin area was low,
it was noted that juvenile fish were collected in international waters which
are in the centre of the Aleutian Basin. The distributional characteristics
of aged O walleye pollock were almost the same as in the previous year except
distribution in the international waters. However, the location of the liner
in the codend was changed after the sampling was conducted in the northern
areas, since only a few of aged O walleye pollock were collected. Thus it
might be necessary to consider about catch efficiency of the net in the
northern area. On the other hand, aged 1 pollock were distributed more
abundantly in the northern part of the eastern continental shelf. In the
Basin area, lanternfishes and northern smothtongue (Leuroglossus stibius
schmidti (Gilbert)) were abundant in samples.
Judging from the length composition of age O pollock caught, the
modes on the northern and southern continental shelf were at about 48-49mm,
but there were some differences between the length ranges and compositions
(Fig. 7). On the other hand, while age O fish sampled in the Basin area
showed a larger mode (at 55mm) than on the continental shelf, we must consider
that the sampling period was almost 3 weeks delayed. It was noted that largesized juveniles of 70mm and over in length were resident in the Basin (Fig.
7).

In the length compositions of age 1 fish, obvious differences were
observed between northern and southern continental shelf samples. On the
northern continental shelf, lengths ranged from 100mm to 220mm and the mode
was observed at almost 150mm. On the southern continental shelf, lengths
ranged from 150mm to 210mm and the mode was at 180mm, larger than on the
northern continental shelf. It is necessary to further examine why such
differences in length composition by area in age 1 fish occurred.
Judging from the relationship between body length and body weight by
area of the age O pollock sampled, the condition factor of juveniles over 60mm
sampled in the Basin decreased and it was suggested that they were thinner
than those on the continental shelf (Fig. 8). In addition, examination of
relative growth of body length and otolith length, showed that juveniles
sampled in the Basin had a significantly larger otolith for the same body
length (Fig. 9). It has been reported in other studies that the otolith of
slow growing fish becomes larger. Therefore, taking this into consideration
together with the low condition factor, it is considered that the growth of
juvenile pollock sampled in the Basin was slower than for those sampled on the
continental shelf, and thus there may be difference in growth pattern by area.
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(2)

Results from the trawl surveys on adult pollock by the Shoyo maru during
the summer acoustic survey in 1991
Akira Nishimura, Kei-ichi Mito, and Takashi Yanagimoto
(National Research Institute of Far seas Fisheries)

The acoustic/midwater trawl survey for adult walleye pollock was
conducted by the National Research Institute of Far Seas Fisheries, National
Research Institute of Fisheries Engineering, and the Alaska Fisheries Science
Centre (AFSC) in the Bering Sea except for Russian waters from June to
September in 1991. This survey has been conducted every year since 1988. As
the U.S. conducted the comprehensive triennial survey on the continental shelf
of the eastern Bering Sea in 1991, with the objectives of supplementing this,
the main effort of our survey was expended in the Basin area. On the
continental shelf, sampling was conducted with the objectives of obtaining
only biological data. Further, the survey on the community of small-sized
epipelagic fish including walleye pollock juveniles was conducted at the same
time, but the results of the survey are still being analyzed, so are not
included in this report.
The survey was conducted using the Shoyo maru (350 G.T.), a
chartered Hokuten trawler. As in previous years, transect lines were
established in the survey area (Fig. 10), and while cruising along the lines,
acoustic data were collected by the quantitative echo sounder system for 24
hours a day. When a certain degree of echo signs appeared on the monitor,
sampling of fish was conducted by midwater trawl net to obtain biological
information. During this survey, samples of the small-sized pelagic fish
including pollock juveniles and zooplankton were collected and water
temperature measurements by XBT were made. As the acoustic information is
being analyzed, we report here briefly only on the biological information.
In the Basin, 14 midwater trawl tows were made, and on the
continental shelf and the continental slope, 7 on-bottom trawl hauls and 7
midwater trawl hauls were made. Walleye pollock was the major catch at almost
all sampling stations. Age 1 and 2 year pollock were caught abundantly at 5
stations on the continental shelf and slope. Catches of pollock in the Basin
during the survey are shown in Fig. 11. As the tows were made when a certain
degree of echo signs appeared on the quantitative echo sounder, it is
considered that the Figure shows the somewhat higher density areas of the
distribution of walleye pollock. High density was observed in the area around
Sta. A 91-10 (S7°46'N. 179°26'W) near the continental slope and in the belttype area from Sta. A 91-11 (SS 0 46'N. 179°48'W) to Sta. A 91-15 (S3°00'N.
11s 0 s9'W).
Judging from the length composition of pollock sampled on the shelf
and slope, the body length of fish on bottom was larger than that of midwater
fish, and females were larger than males (Fig. 12). Obvious differences in
body length between the south and the north of the area were not observed. As
for the length composition of walleye pollock sampled in the Basin, similar
length compositions were found regardless of the south or north of the area,
but it was observed that females (moder 525-535mm) were larger than male
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(mode: 495-SOSmm)(Fig. 13). However, the length composition of fish sampled
at Sta. A 91-13 (57°44'N. 176°32'W) was obviously different from that at the
other sampling station, and mode of body length of female and male was
observed at 425mm and 435mm, respectively. We made a preliminary
determination of age of this fish group from their otoliths, and it was found
that younger fish of age 3 - 5 years were abundant. It is not clear whether
this school had temporarily moved out from the continental shelf or had
migrated to the Basin.
In addition, the biological characteristics such as sex ratio and
relationship between body length and body weight were obtained. In the
future, we shall conduct the age-analyses of samples obtained and intend to
produce a final report on the biological findings.
4.
(1)

Results of research on groundfish resources
Estimation of age in days and analysis of the growth pattern from daily
growth increments in walleye pollack otoliths.
Akira Nishimura, Kei-ichi Kite, and Takashi Yanagimoto
(National Research Institute of Far seas Fisheries)

In the Bering Sea, adult walleye pollack which have different
spawning period, spawning ground, growth, and age composition are distributed
on the eastern continental shelf, western continental shelf, and Aleutian
Basin, but we do not know the growth, survival and recruitment to the
resources of eggs, larvae, and juveniles spawned from these groups.
Therefore, we collected biological information such as hatching period and
growth in the early life stages of pollock distributed in the Bering Sea, and
attempted to consider their early life history.
We conducted sampling of juvenile pollock on the continental shelf
of the eastern Bering Sea and the Aleutian Basin excluding Russian waters from
July to September in 1989 and 1990. Sampling of juveniles was conducted using
a net lined in the codend with an inner net of 3 - 4mm mesh. The net was
towed in 20 to 40m layer depths after sunset. Juveniles sampled were frozen
and preserved, and were later thawed at the laboratory where body length and
weight were recorded for 50 fish per station and the otoliths were extracted.
The remaining fish were preserved in formalin, and the required measurements
made. The otolith was ground from both sides, and thin sections were made and
etched. Observations and counts of the daily growth increments on the
otoliths were made using a light microscope.
The centre of distribution of juvenile pollock in 1989 and 1990 was
observed on the southern continental shelf (Nishimura et al. 1991, Fig. 6).
In the Basin area, a slight distribution was observed on the southeastern area
in both years, and in 1990, some juveniles were observed in international
waters of the Bering Sea in the central part of the Basin. The body length of
pollock sampled ranged from about 30mm to 110mm in 1989 and from 30nm to 80nm
in 1990. In both years, the sampling periods varied by area and comparison of
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body lengths by area could not be conducted. H~wever, some large-sized
juveniles of 70mm and over in body length appeared among samples collected in
the Basin in 1990, and this was remarkable (Fig. 7).
In 1989, ground otolith specimens for 160 age 0 individuals were
prepared and in 1990, 110 specimens were prepared. The daily growth
increments were counted and age in days after hatching was determined. For
the samples collected in 1989, the age in days ranged from 90 to 120 days by
area. By back-calculation from the sampling day, hatching was estimated to
begin in late April for the all groups sampled on the southern continental
shelf, on the northern continental shelf, and in the Basin, reached a peak in
mid-May, and continued to late-June (Fig. 14). The age in days of each group
sampled in 1990 ranged from 86 days to 122 days, and the centre of hatching
for the both groups sampled on the southern continental shelf and in the Basin
ranged from mid-April to late-June. It was found that only 2 fish from the
Basin had hatched in late-March (Fig. 15). On the assumption that the number
of days required from spawning to hatching was 25 days, it is considered that
most juveniles obtained in both years were spawned in early April and later.
As this corresponds with the spawning period on the southern continental
shelf, it was considered that those juvenile fish originated from the group
spawned on the southern continental shelf. However, two individuals sampled
in the Basin had hatched earlier than others and it was shown that it was
possible they originated from the group spawned in the Basin which had a
spawning period in early March. These results were considered to indicate
that an overwhelming majority of walleye pollack juveniles in the survey area
originated from the spawning group on the southern continental shelf, and
juveniles that originated from the spawning group in the Basin were few. In
the future it is necessary to increase the numbers examined and to conduct
analysis of juvenile specimens from Russian waters as well.
Comparison of the age in days and body length of juveniles of the
1989 year class and 1990 year class for groups sampled on the continental
shelf and those sampled in the Basin showed the body length for age in days of
the group sampled in the Basin in 1990 was small, that is, it was clear that
their growth was poor (Fig. 16). It is necessary to continue the research in
order to clarify the causes for such differences in growth.
(2)

Age composition and growth of virgin resource of walleye pollock in the
Aleutian Basin.
Kei-ichi Mite, Akira Nishimura, and Takashi Yanagimoto
(National Research Institute of Far Seas Fisheries)

Full-scale commercial operations for walleye pollock have been
conducted in international waters of the Bering Sea since 1986, with annual
catch of 1.4 to 1.5 million tons from 1987 to 1989, but catch has dramatically
decreased since 1990. Although it is considered that pollock in international
waters belong to the resource residing in the Aleutian Basin, biological
characteristics of this resource are not fully clarified. The National
Research Institute of Far Seas Fisheries conducted surveys on this resource
before the fishery got into its stride in international waters. Age
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determination from otoliths of walleye pollack sampled at that time was
requested of the research agency in poland. Although the results of age
determination from otoliths sampled in 1978 and 1979 have already been
reported (Mito et al. 1991), the results of those age determination have been
combined here with ages from otoliths sampled in 1983, and analyzed in order
to consider the growth and recruitment to the Basin.
The otoliths of pollack caught by midwater trawl nets throughout the
Aleutian Basin, except for Russian waters, in the summers of 1978 and 1979 and
winter of 1983 were used. For age determination, 508 individuals in 1978, 483
individuals in 1979, and 986 individuals in 1983 were sampled.
The size compositions of pollack measured in these survey years are
shown in Fig. 17. The size compositions are simply summed and not weighted by
CPUE values. Size compositions in 1978 and 1979 were unimodal with modes
observed at 46cm, but in 1983 were bi-modal with, modes were observed at 39
and 48cm.
Calculations of age compositions which correspond to size
compositions derived from the relationship between age and body length
obtained from the age determination samples are shown in Fig. 18. Age 10 to
14 fish were numerous in 1978, and age 13 fish were most dominant. Age 11 to
14 fish were abundant in 1979, but at almost the same level, and no particular
dominant ages were observed. In 1983, age 5 fish (1978 year class) were the
most abundant, followed by aged 6, 10, and 9 fish. It has been pointed out
that the 1978 year class is prominent in the age composition of the recent
Basin stock (Dawson 1989, Traynor 1990), and the result of the 1983 survey
shows that this year class had already recruited to the Basin. The age
composition changed largely before and after the recruitment of the 1978 year
class and it was not possible to define the characteristics of age composition
of the virgin resource in the Basin. As a feature of age composition before
the recruitment, we note that one year class was not dominant and age
composition was characterized by the presence of several abundant older year
classes.
Growth curves were obtained by calculating the mean length by age of
individuals sampled in the same survey year (Fig. 19). The mean length at the
same age was almost the same in the three surveys. Fork length at 10 years of
age was 46cm for males and 47cm for females, at 14 years, was 47cm for males
and 49cm for females, and growth at age of 8 years and older was slow. Zn
comparison with the mean length by age obtained from the Japan-u.s.
cooperative surveys in 1988 and 1989 (Yoshimura et al. 1991), they were 2 to
3cm smaller than those, and it is said that older fish before 1983 were
smaller than fish caught recently.
To compare the age compositions for the three years, and to estimate
at what age pollock recruit from the continental shelf to the Basin, the age
compositions in 1978 and 1979 were extrapolated to 1983, and these compared
with the age composition in 1983 on the assumption that the natural mortality
co-efficient is 0.2 (Fig. 20). The mean values of the 1964 to 1968 year
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classes in the age composition in each survey year in relative abundance was
established to be 100. Before 11 years of age (1972 year class in 1983), the
relative abundance of extrapolation calculation show substantially lower so it
was considered that there was appreciable recruitment from the continental
shelf until 11 years of age.
5.

The Japanese plan for groundfish resource surveys in the Bering Sea,

1992. 1993.
Kei-ichi Mito
(National Research Institute of Far Seas Fisheries)
The Government of Japan has planned the following research in the Bering
Sea in 1992.
(1)

Acoustic/Midwater Trawl Survey for Walleye Pollock in the Aleutian Basin
and on the continental Shelf in the Eastern Bering sea {Summer)

Although Japan was scheduled to conduct the acoustic/midwater trawl
survey for walleye pollock from mid-June to mid-September which had been
conducted in the Aleutian Basin and on the continental shelf in the Bering Sea
since 1988, as a Hokuten trawler could not be charter as a research vessel,
this plan was cancelled.
(2)

Research by Scientific Observers on Japanese Fishing vessels in
international waters of the Bering Sea

This research was commenced on a preliminary basis in 1990 and on a
full scale by dispatching scientific observers to Japanese fishing vessels in
1991. Catch of walleye pollock, incidental catch, and biological data of
walleye pollock will be collected. Japan plans to dispatch scientific
observers from October in 1992.
Japan plans to conduct the following research activities in the
Bering Sea in 1993.
(l)

Acoustic/Midwater Trawl Survey for Walleye Pollock in the Aleutian Basin
and on the Continental Shelf in the Eastern Bering Sea {Winter).

We plan to conduct the Japan-u.s. Cooperative survey using the
quantitative echo sounder system in order to estimate the biomass of walleye
pollock and to sample fish by midwater trawl nets in the international waters
and U.S. 200 mile zone of the Aleutian Basin. Since it is important to
conduct the surveys targeting pollock stocks throughout the Bering Sea, if we
obtain permission from Russian Government, we are scheduled to conduct the
surveys in an area that includes Russian waters. In addition, we are planning
to invite participation by scientists from concerned countries as in the
surveys which were conducted in the winters of 1988 and 1990. The survey will
be conducted for three months from January to March, using the research vessel
Kaiyo maru of the Fisheries Agency of Japan.
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(2)

survey on Juvenile and Young Pollock on the continental Shelf of the
Eastern Bering sea and in the Aleutian Basin (Spring to summer>

We plan to conduct the tracking survey of larvae and juveniles
spawned in the eastern Continental shelf in order to know the early life
history of walleye pollock, the relationship with the environment, and stock
structure of walleye pollock. We also plan to conduct sampling of juvenile
and young pollock on the eastern continental shelf and in the Aleutian Basin.
The survey will be conducted using a Hokutan trawler chartered for 100 days
from May to September.
(3)

Research by scientific Observers on Japanese Fishing Vessels in
international waters of the Bering Sea.

Although the commercial fishery will be abstained in international
waters from 1993, in place of this, experimental operations will be conducted
by the fishing vessels. We plan to dispatch scientific observers to all these
vessels to gain information on catch of pollock, on incidental catch, and
biological data on pollock.

References and Figs. 1 to 20 are in English in the Japanese document.
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