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Oceanographic Observations in the Vicinity 

of the Aleutian Islands 

A synoptic oceanographic survey was carried out between July 
5th and August 6th, 1958 in the vicinity of the Aleutian Islands 
(Figure 1). In addition, observations were made enroute to and from 
the area, making a total time of seven weeks for the survey. These 
have been incorporated with the observations made on a similar cruise 
in the Northeast Pacific Ocean during July and August. 

The purpose of the survey was to give a synoptic picture of the 
area, in the vicinity of the Aleutian Islands, during the latter part 
of the exploratory fishing under the research program of the Inter
national North Pacific Fisheries Commission. Comparison of these data 
with those taken during the early part of the fishing period will 
point out any changes in the oceanographic features that may affect 
the distribution of salmon in this region. 

This report deals briefly "lith some of the oceanographic features 
observed during this period. 

Figures 2 and 3 show the vertical distribution of temperature and 
salinity along 17~ 30' E longitude. North and south of the Aleutian 
Islands there was a well defined thermocline extending to about 60 
meters depth. Within this layer higher salinity and slightly lower 
temperatures occurred in the Bering Sea as compared to the region 
south of the Islands. The temperature then decreased to a subsurface 
minimt~ (dichothermal water); then increased to a maximum (mesothermal 
water). Associated with the mesothermal water, the salinity structure 
showed a halocline, or a gradient of increasing salinity sufficient 
to make the structure stable. Below this water, the temperature and 
salinity gradually decreased and increased respectively with depth. 

The depth and temperatl:lre of the mesothermal water were fairly 
constant in the Bering Sea, except in the eastern part (Figure 4). 
This was especially true in this section, in which its depth was 
approximately 220 meters and the tem·)erature varied by only 0.17 de
grees. South of the Islands both the depth and temperature of this 
water varied. This is noted particularly at station 55 (Figure 2), 
the southern limite of this section. At this station, 
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the depth of the mesothermal water was about 400 meters, and the tem
perature was 3.4°C., approximately 200 meters deeper and 0.7 degrees 
colder than the water to the north. This suggests a marked discontin
u~ty between stations 54 and 55; a colder and less saline water mass 
in the depth interval 100 to 400 meters to the south than to the north. 
This feature is worthy of closer examination. 

The temperature and depth distributions of the mesothermal water 
are shown in Figure 4. South of the Islands relatively "[arm water 
(»4.0 0 C.) extended westward to at least 170° E longitude and intruded 
into the Bering Sea between longitudes 177° Wand 174° E. Similar warm 
water also appeared in the southeastern part of the Bering Sea. Over 
the remainder of the area, north of the Island~ the temperature of the 
mesothermal water was fairly constant and less than 4.0 degrees. 

It is probable that the cold water mass «3.5°C.) described at 
station 55 extended eastward to the vicinity of longitude 170° W. 

The temperature and depth distribution of the dichothermal water 
are shown in Figure 5. The depth of the water generally varied between 
100 and 150 meters and was found at greater depths in the Bering Sea 

than south of the Islands. 

South of the Islands the dichothermal water was relatively warm 
(>4.0°C.). This water showed much the same distribution as the warm 
mesothermal water with an intrusion into the Bering Sea. At the western 
and northwestern limits of the survey, low temperatures were common 
«2.5°C.). In the western area there was a marked gradient extending 
tu the western tip of Attu. This suggests an area of convergence, 
probably havinf. a seasonal and yearly shift. Northward of the Islands 
the temperature of the dichothermal water was generally less than 3.5 
degrees. 

A comparison of the temperatures of the mesothermal and dichother
mal waters shows that generally in the Bering Sea there were marked 
differences in the temperatures of these waters. However south of 
the Islands, the differences were small. In fact there were areas 
where no mesothermal water occurred. 

Fi[ ures 6 and 7 show the distri but i on of temperature and salinity 
at 10 meters depth. North of the Ale~tian Isl~nds salinity was higher 
and temperatures were sli[htly lower than those south of the Islands. 
In the near vicinity of the Aleutian Islands there was generally a 
marked gradient. This is particularly noted in the salinity distri
bution (Figure 7) westward to longitude 175° w. 

Little has been said about the distribution of temperature and 
salinity in the channels or the near approaches to the Islands. It 
will suffice to point out that within these areas there was generally 
strong vertical mixing. As a result the temperature and salinity of 
these waters were fairly homogeneous with depth. 
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The calculated currents are shown in Figure 8. Close along the 
southern side of the Aleutian Islands there was a relatively strong 
westerly flow, originating from the Gulf of Alaska, extending as 
far west at 17.3 0 E longitude. There was a marked intrusion into 
the Bering Sea east of Attu, and then an easterly return flow close 
along the north side of the Aleutian Islands. The main flow in the 
Be~ing Sea seemed to be governed by the bottom topography. In the 
western part the flow moved northward on the west side of Bowers 
Bank. The remainder of the flow continued eastward to the Continental 
Shelf where it again was deflected northward and then westward~ 
probably by the configuration of the bottom topography. 

South of the Aleutian Islands, in the vicinity of the cold 
mesothermal water (Figure 4), it is suggested that the flow from the 
west approaches the Islands and resulted in an anti-clockwise cir
culation. This results in an interchange of water between these two 
streams. 

Altho~gh not evident in this picture, there was a marked surface 
flow ~hrough the channels. In most cases this water lost its 
structure due to vertical mixing. 

Additional data from other agencies during this period should con
firm these features. 

October 9, 1958 A.J. Dodimead, 
Associate Scientist. 
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Figure 2. Tempetature section along 179· 30- E longitude. 
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Figure 3. Salinity section along 1790 30- E longitude. 
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Figure 5. 



P1.gure 6. 

SALI lTV ,0t..' AT J 10 METER 
Iy- AUGua'. 195 S 

{ 

Pigure 7. 
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