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Continuing the program established in 1955 to study the oceano
graphy of the Northeast Pacific Ocean, a fifth survey was carried out 
in March - April, 1958 (Fig. 1). This is essentially a winter survey, 
as vernal heating was not evident until April 5 at Station Papa. 

The five previous surveys were accomplished in July - August 1955, 
1956, 1957 and February - March 1957. Analyses of these data led to a 
description of the principal features of the water structure, water 
masses, currents and volume transport. In particular, the seasonal and 
yearly variationsof these features have been stressed. 

This report deals with the change in some of the principal oceano
graphic features as compared to the previous periods. 

Figure 2 shows the horizorttal distribution of salinity at 10 meters 
depth. The configuration of the isohalines is generally the same as for 
the previous summer. There was a maximum in the Gulf of Alaska, which 
is associated with the anti-clockwise circulation around this center. 
Northward and eastward of the center the salinity decreased. Southward, 
the salinity decreased slightly to a minimum, and then increased. One 
feature that differs from the previous period was the existence of low 
salinity water (32.4~) extending farther offshore off the southeastern 
Alaska coast. 

The salinity distribution at 100 meters (Fig. 3) is generally repre
sentative of the distribution of fresh water in the upper zone. Again the 
configuration of the isohalines is generally the same as the previous 
summer, and somewhat similar to the previous winter. However, off the 
southeastern Alaska coast, similar to the salinity at 10 meters, there 
was a large area of low salinity water. This indicates that there was a 
much larger accumulation of fresh water in this area than in previous 
periods. 

The evident cell of low salinity (fresh) water, between longitudes 
1300 and 1400 W., off the Washington-Vancouver Island coast was also 
present in previous surveys. It appears to be a permanent feature. 



- 2 -

As in the previous winter the cold center in the Gulf of Alaska 
(Fig. 4) corresponded in position with the center of high salinity. 
Compared to the previous winter there was a more northward slant of the 
isotherms between Station Papa and the coast. The previous winter showed 
a latitudinal distribution in mid- ocean with a northward slant approach
ing the coast. Also the 4 degree isotherm enclosed a smaller area than 
in the previous winter. Thus, over the whole area, temperatures were 
about 1 to 2 degrees warmer than during the previous winter. 

Figure 5 shows the general circulation as deduced from the geopo
tential topography. The general features of the circulation persisted. 
There are two features that differ from the previous summer. The flow 
was more northerly in the mid Gulf area during this period than in the 
previous period. This suggests that more southern type water flowed into 
the area than previously~ Secondly , associated with the low salinity 
center near the southeast Alaskan coast, a clockwise gyral was established. 

Figures 6 and 7 show the temperature on the constant density ( ut) 
surface of 26.50 for the winter, and the previous summer periods. In an 
isentropic analysis it is ass~med that the flow in general is parallel to 
the isotherms. In general in this area the direction of flow suggested 
by this analysis is similar to that indicated by the calculated currents. 
Further, this surface varies in depth between 125 and 175 meters and so 
is al\./ays below the depth of seasonal influence. Hence this analysis 
can be used to show changes in the circulation from the summer of 1957 
to the winter (Harch) 1958. In these figures.9 .. later of temperature 6 
degrees or greater extended farther offshore in the region west of the 
north end of the Queen Charlotte Islands in the winter. Secondly, there 
was a similar water mass in the northern part of the Gulf, but separated 
from the main body in the winter. This suggests that the northerly off
shore flow y postulated from the summer 1957 data was intensified during 
the winter period, hence making it possible for more southern type water 
to flow into this region. Secondly in the near shore approaches, the 
northward flow did not persist, but relaxed to the extent that the mid 
Gulf flow was dominant. This mechanism gave rise to the cloud structure 
shown in Figure 6. 

The intrusion of warm water between Station Papa and the coast is 
reflected in the temperature structure, between 100 and 300 meters depth, 
at Station Papa. These data showed that this warm water intrusion had 
intensified since the previous summer and was still increasing in the 
latter part of August 1958. 

A.J. Dodimead, 
Associate Scientist. 
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Figure .3 
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GEOPOTENTIAL TOPOGRAPHY 
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Temperature (Oe) on the surface 

of O"'f = 26.50 

March - April 1958 
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Figure 6 
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Figure 7 

Temperature (OC) on the surface 

of O"t = 26.50 
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