


























Assuming that warming depends chiefly upon the radiation (Qs) from the 

sun and sky, and ignoring advection, then the average radiation between 

July 27 and August 22 is estimated as ca. 280 g.cal/cm2/day. Koto and 

Maeda (1965) obtained the value 370-470 g.cal/cm2/day from temperatures 

observed in May in Bristol Bay which is located at somewhat the same 

latitude. The value obtained in this survey is somewhat lower than their 

result even when the difference in season is taken into account. In 

contrast to the upper layer, cooling is seen in the lower layer below the 

bottom of thermocline (50m) between July and August. The range of 

temperature decrease shows its maximum value, ca. 0.5°C in the vicinity of 

60m depth. As repeated observations were made at Sta. 66 only, which 

position is believed to have an error of 0.1-0.5 mile, it is difficult to 

be definite but it appears that the decrease in temperature and the 

aforesaid average value of radiation cannot be interpreted correctly if 

we ignore advection. However, the bottom temperature in the whole area 

surveyed was considered to be without change throughout the survey because 

no change in temperature was observed just above the bottom in the period 

from July 27 through August 22. 

Bottom water temperature distribution is shown in Fig. 3. Temperature at 

200m depth was considered to be bottom temperature outside the continental 

shelf. The center of the bottom cold water in the surveyed area was found 

at Sta. 83, south of St. Matthew I., and was 0.84°c. Water colder than 

1°C occurs only in the vicinity of the bottom of Sta. 83, as the vertical 

profile of temperature shows (Fig. 4). The bottom temperature in the 

vicinity of the Pribilof Is. is above 4°c, thus making a bottom temperature 

gradient of over 3°c between the Pribilof Is. and the St. Matthew I .• The 

water temperature distribution on the continental shelf of the Bering Sea 

as a marine environment for the bottom fish on fishing grounds was reported 

by Maeda et al (1968) and Maeda (1972) for the period between 1955-1970. 

Compared to their results the bottom isotherm of 1°c in 1978 was located 

the second farthest north next to 1967; and that of 4°c was located 

extremely farther north. These phenomena suggest that the bottom temperature 

was very high this year compared to the aforementioned period; and that the 

influence of the bottom cold water (indicated by the low temperature and 

area occupied by low temperature) was rather weak. 
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2. Water flow 

Measurements were made sixteen times on the continental shelf at depths 

between 108-197m, with only one exception, Sta. 83 (64m). Maximum flow 

vectors both in surface and bottom layers showed similar direction 

(Table 1, Fig. 5 and Fig. 6), with the exception of Sta. 83 where the 

vectors in the two layers showed opposite direction. At Sta. 83 in 

the shallow area on the continental shelf, a cyclic flow of opposite 

direction and of a similar scalar amount was observed to have a period 

of about six hours in the surface and bottom layers, and thus the 

dominance of a semi-diurnal tidal current was suggested. The semi­

diurnal current was also suggested at other stations on the margin of 

continental shelf; but was not as clear as at Sta. 83. The maximum 

surface velocity was greater than at the bottom at twelve stations, 

while the maximum bottom velocity was bigger at the other four stations. 

This phenomenon requires further study. 

In the southern part of the surveyed area the maximum flow vectors had 

dominant northerly components both in surface and bottom layers. Between 

58°N and 59°N, the middle part of the surveyed area, westerly and 

southerly components were also observed. These facts lead us to suggest 

the existence of a continuous flow system built by northerly, then 

northwesterly, westerly and furthermore southwesterly flows successively 

between 57°N and 59°N. Meanwhile, although the maximum flow vectors 

north of 59°N were not as distinct as in the area 57°N-59°N, a flow system 

can be also suggested to have southerly, southeasterly and furthermore 

northeasterly flows successively between 60°N and 59°N. Accordingly two 

different flow systems can be suggested, one in the southern area, and the 

other in the northern part of the surveyed area, with a boundary in the 

vicinity of 59°N. As the bottom water temperature in the flow south of 

59°N is above 3.4°c, while that in northern area is below 3.0°C (Fig. 3), 

the flow in the southern area is of warm water, while that in the northern 

area is of cold water. 
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As the vertical profile shows (Fig. 4), the bottom cold and dichothermal 

waters colder than 3.0°C can be observed both in the shallow area on the 

continental shelf and in the deep area off the shelf. On the margin of 

the continental shelf however, no such cold water can be observed. Instead, 

warm water above 3.5°c can be seen. The warm water on the margin of the 

continental shelf can be considered to form the flow system south of 59°N. 

Such preliminary analysis suggests the possible existence of two different 

flow systems in the area surveyed. In order to clarify the ecology of the 

tanner crab, namely, development, growth, distribution, movement and so on, 

more detailed study on the existence and behaviour of such water system are 

required. 
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