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Age COmposition and Growth of Walleye Pollock
in the Aleutian Basin in summer, 1978 and 1979
Kei-ichi Mito, Akira Nishimura
(National Research Institute of Far Seas Fisheries)
ABSTRACT

Age determinations of walleye pollock collected from the pollock
resource surveys in the Aleutian Basin during the summers of 1978 and 1979
were made from pollock otoliths by the Polish Research Institute. Walleye
pollock resources in 1978 and 1979 were in the conditions of a virgin resource
before initiation of the pollock fishery in the international waters of the
Bering sea. A comparison of these results and findings on age composition and
growth etc. of pollock in the Basin in recent years and data on age
composition of pollock in the Basin since 1979 obtained by the United States,
clarified the characteristics of the pollock resources at . that time. Although
age 13 year fish and age 12 year fish were the most dominant in 1978 and 1979,
respectively, prominent strong year classes such as observed for the 1978 year
class in recent years were not observed. In both 1978 and 1979, age 10 to 14
fish were abundant, and older fish were more dominant than in recent years.
For growth, differences between 1978 and , 1979 were barely recognizable and at
the ages of 10 to 14 years, male fish grew to 46 to 47cm, and females to 47 to
49cm, i.e., females grew to about 2cm greater than males at that age.
However, it was determined that growth was fairly slow, compared with growth
in the recent years. In addition, it was determined from the relationship
between body length and body weight that pollock in 1978 and 1979 were slimmer
than in recent years. A change in age composition of pollock in the Basin was
considered to be effected strongly by the abundance of year classes recruited.
In comparison with data on age compositions obtained by the United States and
Poland, inconsistencies were found that were determined to be caused mainly by
differences in age determination techniques. It is necessary to compare
population numbers by age based on standardized age determination techniques
in order to clarify the relationship between pollock stocks on the continental
shelf of the eastern Bering Sea and those in the Aleutian Basin.
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Introduction

The pollock fishery in international waters of the Aleutian Basin
began in 1980 and during 1986 to 1989 catches had reached 1 to 1.5 million t,
_but decreased to about 0.9 million tin 1990. Japan, Korea, Poland, China,
and the u.s.s.R. etc. conduct fishing in this area, and the international
waters of the Aleutian Basin are important fishing grounds for those
countries. on the other hand, the United states and the u.s.s.R. are deeply
concerned from their standpoint as coastal countries that the fishing
activities in international waters will affect the pollock resources within
the 200 mile zones of their own countries and strongly insist on regulating
the fisheries in that area. Thus, conservation and management of pollock
resources inhabiting the Aleutian Basin are internationally important
problems. Biological information on the pollock resources are still
inadequate, but Japan, the United States, the u.s.s.R., Poland, and Korea etc.
are promoting research.
Regarding the age composition of pollock inhabiting the Aleutian
Basin, it was determined that the 1978 year class which was extremely strong
on the continental shelf of the eastern Bering Sea constituted 30% to 40% of
the catches in recent years (Dawson 1990, Takao et al. 1991, Traynor 1990).
In addition, as the development of the pollock resources in the Aleutian Basin
has been conducted on a full scale since - 1986, it is considered that the age
composition and growth of pollock in recent years is greatly changed, compared
with that in the 1970's which was the pre-development era.
The National Research Institute of Far Seas Fisheries conducted
research on the pollock resources in the Aleutian Basin using research vessels
during the summers in 1977 to 1979 at which time the pollock resources were in
an unexploited condition, and the winter in 1983. The biological information
obtained from those research activities was summarized and reported by Okada
(1986). The information on age composition and growth was based on age
determination using scales as reported by Okada and Yamaguchi (1985), however,
it was subsequently determined by recent studies that the results of age
determination using scales were unreliable. It is important therefore to
improve our understanding of the biological characteristics and actual
conditions of pollock resources by clarifying the age composition and growth
etc. at the virgin stage. Thus, age determinations have been conducted using
the otolith samples collected from the surveys in 1978 and 1979, and results
compared to other available data.
The research in 1977 to 1979 was planned and conducted by Dr.
Keisuke Okada of the National Research Institute of Far Seas Fisheries former
chief of North Pacific Groundfish Section and presently the director of
Pelagic Fish Resources Division. The age determinations using otoliths were
conducted by Polish research institutions in a project on surveys of pollock
resources in the Bering sea by the Fisheries Agency of Japan. Mr. Akira Nitta
of the Japan N.u.s. co. Ltd., communicated and coordinated the work with
Poland. We would like to express our appreciation here to all.
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Materials and Methods

For 1978, we used the otoliths of 510 pollack taken from 15
locations of the Basin during 78 midwater trawl operation of the Tomi maru No. •
52, a landbased dragnet trawler, during the periods between June and July
(Okada 1978). For 1979, we used the otoliths of 483 pollock taken from 15
locations of the Basin during 65 midwater trawl operations of the Shotoku maru
No. 35, a landbased dragnet trawler, in June. Figure 1 shows the sampling
locations where the otoliths used for age determinations in both years were
collected. The samples were collected mainly in U.S. waters in the Aleutian
Basin in both years, and few samples were collected from international waters.
In Poland, thin sections of otoliths were prepared and age
determinations made. Two specimens in 1978 and one in 1979 were excluded,
because obviously false results were apparent when the data on body length and
age determination were compared.
3.

Results

The length compositions of individuals used for age determination
are shown in Fig. 2 by year and by sex. Modes in 1978 were at 46 to 47cm for
males and 47 to 48cm for females, and in 1979 at 46 to 47cm for males and at
48 to 49cm for females. The length compositions in both years were similar,
but the proportion of individuals less than 41cm was higher in 1979.
The age compositions are shown in Fig. 3 by year. In 1978, age 13
fish and in 1979, age 12 fish were relatively dominant. In both years, age 10
to 14 fish were abundant, and in 1979 age 5 and 6 fish were also abundant.
The size compositions of pollack caught by the midwater trawl in
both years are shown in Fig. 4. In comparison with the length compositions of
individuals for which age was determined large-sized fish were abundant. The
mean length was 47.92cm in 1978 and 47.59cm in 1979. The total number of
individuals measured was 15,196 in 1978 and 4,830 in 1979. These numbers were
fairly high compared with the number of individuals aged, and are considered
to adequately represent the population composition. Therefore, the numbers of
individuals measured were converted to an age frequency using age-length data
derived from the age determinations (Fig. 5). The ages calculated ranged from
4 to 20 years. The proportions of aged 10 to 14 fish were high in 1978, and
in 1979 were high for• aged 11 to 15 fish. The mean age was 11.76 years in
1978, and 11.54 years in 1979. The mean length and mean age in 1978 were
slightly greater than in 1979.
The growth curves as indicated by mean lengths at each age are shown
in Fig. 6. The growth curves of males and females in both years were similar.
Age 10 to 14 males were 46 to 47cm in length, and females of the same age were
47 to 49cm, i.e., male fish about 2cm smaller than females.
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The relationships between length and weight for the individuals for
which age was determined are shown in Fig. 7. From these relationships and
using the Geometric Mean Regression Method of Ricker (1973) the following
equations were derived:
1978

Male
BW
Female BW

= 0. 01088FL2 • 8747
= 0. 02345FL2 • 6744

1979

Male
BW
Female BW

= 0. 05362FL2 • 4476
= 0 • 05794FLZ.4Z65

BW:

FL:

body weight (g)
fork length (cm)

These regression curves are shown in Fig. 8. A comparison of body
weights showed that fish of 47 to 48cm length (mean length) were about 30g
heavier in 1978 than in 1979. Differences were not observed in either year
between males and females.
4.

Discussion

A comparison of the results described and the results obtained from
the Japan-u.s. cooperative surveys etc. conducted during the summers of 1988
to 1990, for length composition, showed modes at 48 to 50cm in the 1988 to
1990 surveys (Yoshimura 1989, Yoshimura et al. 1991, and Nishimura et al.
1991), and about 2cm smaller in 1978 to 1979. Mean length combined for males
and females in 1978 and 1979 was relatively smaller than in 1988 and 1989,
i.e., 47.9cm in 1978, 47.6cm in 1979, 48.3cm in 1988, and 49.3cm in 1989. The
range of lengths was almost the same (40cm to 55cm) for both periods, and the
shapes of length composition were quite similar except that modes were
somewhat different.
For age composition, in the Japan-u.s. Cooperative surveys conducted
from 1988 to 1990, we currently have only data on 1988 age composition
determined by U.S. scientists (Fig. 9). According to this, 10 year old fish
(1978 year class) were extensively dominant, followed by 6 year old fish (1982
year class) (Takao et al. 1991). The 1978 year class was also extensively
dominant in the 1988 Japan-u.s. cooperative and 1989 U.S. winter surveys
conducted in the Bogoslof Island area which is regarded as the major spawning
ground for pollock in the Aleutian Basin (Traynor 1990). On the other hand,
in the data on age determination of the catch in international waters of
Bering Sea obtained from the Polish scientist, the most dominant age advanced
one year each year from age 8 to age 12 fish from 1985 to 1989 (Fig. 10), and
the 1977 year class was dominant (Horbowy and Janusz 1990). In the age
compositions of 1978 and 1979, older fish were dominant, and of those, the
1965 year class was relatively strong, but the proportions of year classes
before and after that year class were also high. We could not find any
prominent strong year classe s such as those of 1977 or 1978 in age
determinations conducted by Polish and u.s. scientists.
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The population numbers by age of pollack on the continental shelf of
the eastern Bering Sea have been estimated (Wespestad and Traynor 1989).
Abundance of year classes was estimated fr~m numbers of population at age 3,
based on the above results. Strong year classes were produced consecutively
from 1965 to 1969. Subsequent year classes, 1972 to 1974, 1978 to 1980, and
1982 were relatively strong. In the age composition of pollack in the Basin
in 1978 and 1979, as presented here, the 1965 to 1969 year classes were
relatively dominant and changes in abundance of these year classes were also
similar on the continental shelf. On the other hand according to u.s. data on
age composition of pollack in the Basin in 1979, age 6 fish (1973 year
classes) and age 9 to 11 year fish (1968 to 1970 year classes) were strong
(Dawson 1990). This was different from the results obtained this time.
According to U.S. data, the 1973 and 1974 year classes which were relatively
strong on the continental shelf of the eastern Bering Sea from 1980 to 1983
were dominant, and the 1978 year class, which was historically strongest,
recruited in full scale to the Aleutian Basin as aged 6 fish in 1984 and
henceforth accounted for 30 to 40\ of pollack resources in the Basin.
However, abundance of the 1972 year class which was historically the third
strongest on the continental shelf seemed to be low in the Basin both in the
results of this report and the U.S. data. In addition, according to the U.S.
data, age 12 fish (1968 year class) were largely dominant in 1980, but this
year class ceased to exist in 1981, which seemed a mysterious phenomenon.
While we cannot absolutely state so, it seems that the age composition of
pollack in the Basin is strongly affected by recruitment of a strong year
class. The difference between age compositions in 1978 and 1979 and age
compositions in recent years was not caused by the rapid exploitation of
pollack resources since 1986. Although the comparison of abundance of year
classes in the pollack resource on the continental shelf and the pollack
resour~e in the Basin is considered to be important to define clearly the
relatiti~ship between the two, clarification is extremely difficult, because
there are some problems in certainty of the age determination, and we can only
compare relative abundance of year classes between the two.
The age determination method used by U.S. scientists differs from
that of Polish scientists. U.S. scientists first burn the section of otolith
and then count the annuli, but in Poland, scientists prepare thin sections of
otoliths, and count the annuli. It was determined at the working group
meeting on age determination of pollack that there was about one year
difference in age brought about by the two methods of age determination. That
is, in the age determinations by Polish scientists a high proportion of
pollack were determined to be 1 year older than determined by U.S. scientists.
As mentioned before, there is a slight difference in strength between 1977 and
1978 year classes determined by Polish scientists for the catches taken in
international waters in 1986 and 1989, compared with the age compositions
determined by u.s. scientists. In Polish age determination the 1977 year
class was more dominant than the 1978 year class, and differed from the u.s.
data which showed the 1978 year class to be largely dominant. Since the age
compositions of pollack in the Basin in 1978 and 1979 reported in this report
were based on age determination by Polish scientists, the pollack may be one
year older than estimated by u.s. scientists. However, even taking into
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consideration this point, the age composition of pollock in the Basin in 1978
and 1979 as determined by Polish scientists was considerably different from
the age composition in 1979 determined by u~s. scientists. Although this
difference might be caused by sampling season or sampling area, since that
difference was obtained from the results of early age determination of pollock
in the Basin made by the u.s. scientists, it is considered to be open to :
reconsideration of its appropriateness. Either way, it is necessary to
acknowledge this point in future considerations, because the U.S. method was
adopted as a standard age determination method at the working group meeting on
age determination that was held in Poland.
For growth, when we calculated the body lengths of 12 and 13 year
old fish using the Bertalanffy growth equation obtained from the survey
results in the summer of 1988, they were 49.7cm and 49.9cm for males and
51.8cm and 52.0cm for females. The mean body lengths of age 12 and 13 fish in
1978 and 1979 were 46.3cm and 46.7cm for males and 48.3cm and 48.4cm for
females, which were in due consideration of differences between u.s. and
Polish age determinations, about 3cm smaller. Furthermore, in considering the
differences that res'ulted from application to the growth curve, it is
considered that the difference is fairly large.
For relationships between length and weight, Yoshimura (1991) found
a change in length and weight of pollock, when frozen samples were thawed and
measured. As the recorded values of samples used in this document were values
obtained from frozen samples, there will be changes, when compared with true
values. For reference, when we calculated the weights of 47cm and 48cm fish
from the revised length and weight relationship equation obtained from the
survey~ conducted during the summer in 1988, the weights were 760g to 810g.
The weights in 1978 and 1979 were 60g to 110g lower for the same size fish.
Althou.g h it is considered that the effects of thawing the samples was part of
the cause, according to Yoshimura (1991), the change should be a decrease by
1.3% when thawing in air, and an increase by 4.3% when thawing in water. That
is, when thawed in air, pollock of 47cm and 48cm in length decrease in body
weight by about lOg, and when thawed in water, increase in body weight by 30g.
The thawing method in 1978 and 1979 is not clear, but in the case of air
thawing, the differences from body weight in 1988 should range from 50g to
100g and in water thawing, from 90g to 140g, and we cannot explain differences
only through the effects of thawing. It was determined that growth was slow
in 1978 and 1979, and if it is considered that conditions such as food were
bad, there was a fair chance that the bodies were slimmer than in recent
years.
As stated above, as a result of consideration of age and growth,
etc. of pollock in the Basin in 1978 and 1979, it was determined that pollock
in the Basin in 1978 and 1979 were slightly smaller than pollock in the Basin
in recent years, their growth was slow, and their bodies were rather slim.
Furthermore, it was considered that the age composition of pollock in the
Basin is influenced strongly by abundance of the year class recruited. In the
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future, it is necessary to compare numbers of population by age based on the
standardized age determination method in order to clarify the relationship
between pollock resources in the Basin and on the continental shelf.

References and Figs. 1 to 10 are in English in
the Japanese document.
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