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A Consideration about Productivity in the Subarctic Zone of
the North Pacific Ocean

Jiro Furvuora** and Kazuo Kipo*#*

Abstract

The Subarctic Zone of the North Pacific Ocean is generally called one of the
highest productivity regions in the ocean. According to Sverdrup, as the thick-
ness of the mixed layer near the surface is related to the productivity of plankton,
the growth of the mixed layer in the Pacific and Atlantic Oceans has been studied.
Since in winter the mixed layer in the Subarctic region of the Atlantic Ocean is
thicker than the one in the same area in the Pacific, it may be estimated that the
productivity in the Subarctic region of the Atlantic is less than that of the Pacific.
By our study we find that the difference in the growth of the mixed layer thickness
is due to the difference in salinity distributions in both oceans. So the low
salinity surface water in the Subarctic zone of the North Pacific may have some
relation with the high productivity of this zone.
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Fig. 1. Geographical location of the subarctic zone of the Pacific and Atlantic Oceans
(Arrows show the locations of using data).
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Fig. 2. Wet weight (mg/m?®) distributions of zooplankton in the Bering Sea (average of
1956-1970 observations) (after Motoda and Minoda).
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Fig. 4. Vertical distributions of temperature, salinity, oxygen and ¢; in the subarctic zone of the North Pacific (winter 1966).
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Fig. 5. Vertical distributions of temperature, salinity, oxygen and ¢; in the subarctic
zone of the North Atlantic (winters 1962 and 1967).
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Fig. 6. Salinity differences between 400 m and surface layers in the subarctic zone.

Table 1. Average temperature, salinity and o, by ten-degree bands ¢n the North Atlantic
and Pacific (after Reid).

A. Atlantic
50°-60°N 40°-50°N 30°~40°N
M T,°C S,% oy T,°C 8,% o T,°C S, % o;

0 1L06 35.04 26.82 18,04 34,94 25,24 25.17 36.43 24.36
200 6.56 35,06 27 56 11.47 35,49 27,08 17.13 36,27 26,48
400 6,36 35.06 27 58 10,16 35,39 27.26 14.99 36.06 26,82
600 5,41 3503 27 67 8.79 35.30 27 41 13.02 35.64 26.90

1000 4.35 3497 27,75 5,33 35,18 27,80 8.17 36,37 27.57
Mean 6,18 35,03 9.83 35,30 14,48 35, 88
B. Pacific
50-60°N 40°-50°N 30°40°N
M T; °C Ss %0 oy T, °C S, %) oy T: °C S’ %0 oy

0 10,01 32,63 25 12 14,61 33,03 24,56 23,07 34,28 23.39
200 4,24 33,85 26,87 5,77 33,82 26,68 12.69 34.23 25.87
400 3.80 3410 27.11 4,60 34.00 27.05 9.10 34,23 26.53
600 3.54 34.26 27.26 3.83 34,16 2%.16 5,88 34,09 26,87

1000 2,82 34,42 27. 45 3.01 34,37 27.40 3,62 3431 27.29
Mean 4,24 34,02 5,29 33.99 9,15 34,21
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