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A Consideration on the Relation Between Oceanographic Conditions
and Distribution of Bristol Bay Sockeye Salmon Oncorhynchus
nerka (Walbaum) in the Eastern Bering Sea, with Special
Reference to its Poor Return in 1973*

Takeji Fusu**, Kiyoshi Masupa**, Tsuneo NISHIVAMA**¥,
Genji KoBavasar** and Gen ANma**

Abstract

The 1973 inshore run of Bristol Bay sockeye salmon, 0. nerka was lowest in
the history of the statistics of this fish. The results of the survey on the offshore
distribution, made by the T'.8. Oshoro Maru, Faculty of Fisheries, Hokkaido
University, also revealed the poor density of the adult sockeye salmon in the
eastern Bering Sea from middle June to early July in 1973.

It is considered that the possible reason of the scarcity of the return is
attributed to (1) the effects of unfavorable environmental conditions in marine
life stage and (2) reinforced high sea fisheries, in addition to the absolute minority
of spawners. This paper aims to take account of some oceanographic conditions
as a cause of the poor return of Bristol Bay sockeye salmon in 1973.

Using the data obtained since 1963, the extent of distribution, species and age
composition of Bristol Bay salmon are analyzed in relation to the temperature
and salinity structures of the eastern Bering Sea.

The obtained results are as follows:

(1) It was observed that the water temperature in the eastern Bering Sea was
1-3°C lower every summer since 1970. Bristol Bay was also colder during that
summer season of the same year. '

(2) Changes of species composition of salmon were found in offshore areas:
the proportion of sockeye salmon became relatively low, whereas that of chum
salmon high during these three years. The distribution of chum salmon was high
during the same three years. The distribution of chum salmon tended to extend

* SR SR LK B B M B S 5599 B
* (Contribution No. 68 from the Research Institute of North Pacific Fisheries, Faculty of
Fisheries, Hokkaido University)
 IEERSRKEESHERBL AR
** (Training Ship “Oshoro Maru”, Faculty of Fisheries, Hokkaido University)

EE BRSO B SR R LB K B S R S R
*** (Research Institute of North Pacific Fisheries, Faculty of Fisheries Hokkaido University)

— 215 —



d K K E & # 253). 1974

more southernly in recent years than in many previous years. Therefore, both
sockeye and chum salmon are distributed evenly in the southern part of the
eastern Bering Sea, where formerly sockeye salmon prevailed.

(8) Concerning the ocean age, the once predominant 2-year-old group has

gradually given place, sinée 1971, to the now predominant 3-year-old group. In
1973, the 5, age group occupied only 149, of the total age composition of Bristol
Bay sockeye salmon in offshore areas.

(4) Judging from oceanographic structures, the water temperature of the

sea area where descending juveniles migrate was unusually cold in 1971. Itis
supposed that such conditions might affect upon the growth and survival rates
of the juveniles during their migration along the northern part of the Alaska
Peninsula.

(5) Recent oceanographic conditions which may bring changes in the distri-

bution, species and age composition of Bristol Bay sockeye salmon in the offshore
areas of the Bering Sea should be definitely studied.
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Locations of the gillnet set operated by the Oshoro Maru in summers of 1970~ 1973.
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Fig. 2. Total run (number) of (A) and
CPUE of Bristol sockeye salmon
caught by the Oshore Maru (B).
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Fig. 3. Percentage composition of catch Fig. 4. Percentage composition of age in the

number of salmon in the eastern western Alaska sockeye salmon caught by
Bering Sea by the exploratory fish- the Oshoro Maru in the eastern Bering Sea
ing of the Oshoro Maru in the in the summers of 1970~ 1973.
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Fig. 5. Vertical section of temperature (°C) and salinity (%) along long. 165°W in late
June 1965.
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Fig. 6. Vertical section of temperature (°C) and salinity (%) along long. 165°W in late
June 1969.
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Fig. 7. Vertical section of temperature (°C) and salinity (%,) along long. 165°W in
late June 1971.
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Fig. 8. Vertical section of temperature (°C) and salinity (%) along long. 165°W in late
June 1973.
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Fig. 9. Distribution of mean temperature (°C) in a 20-meter layer of the south eastern
Bering Sea in the summers of 1962~ 1967.
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Fig. 10. Distribution of mean temperature (°C) at the sea bottom of the continental shelf
of the eastern Bering Sea in the summers of 1962~ 1967.
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Fig. 11. Distribution of temperature (°C) and salinity (%) in a 20-meter layer in the eastern
Bering Sea in the summer of 1969.
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Fig. 12. Distribution of temperature (°C) and salinity (%) in dichothermal layer in the
basin and at the sea bottom of the continental shelf of the eastern Bering Sea in the
summer of 1969.
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Fig. 13. Distribution of temperature (°C) and salinity (%) in a 20-meter layer in the
eastern Bering Sea in summer of 1971.
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Fig. 14. Distribution of temperature (°C) and salinity (%) in a dichothermal layer in the
basin and at the sea bottom of the continental shelf of the eastern Bering Sea in
the summer of 1971.
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Fig. 15. Distribution of temperature (°C) and salinity (%) in a 20-meter layer in the
eastern Bering Sea in the summer of 1973.
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Fig. 16. Distribution of temperature (°C) and salinity (%) in a dichothermal layer in the

basin and at the sea bottom of the continental shelf of the eastern Bering Sea in
the summer of 1973.
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Fig. 17. Remainder of cold water mass at the sea bottom along the longitude offshore
Bristol Bay in the summers of 1963~ 1973.
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Fig. 18. Relation between the distribution of juvenile sockeye salmon and sea conditions
in Bristol Bay in the summer of 1969.

Table 1. Dominant age groups of the three different races of sockeye salmon

(0. nerka),
Race Age Reference
Asian 1956~1970
Western Kamchatka by 63 5g 1956~-1970
Eastern Kamchatka 63 b2 B3 1956~-1970
Bristol Bay Bg 4g B3
British Columbia 4 Foerster (1968)
Columbia R. 4o 32 ”
Fraser R. 45 53 52 "
Skeena R. 43 By B3 4
Nass R. b3 49
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