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Oceanographic programs in the Subarctic Pacific Region during 1975 
included: 

(i) Oceanographic observations at Ocean Station P (Lat. SooN, Long. 
145°W) and enroute to and from the Station (Line Pl. 

(ii) Salinity - temperature - depth observations along 7 transects 
parallelling Line P and along 2 north-south transects in August - September. 

(iii) Release of several free-floating buoys with thermisters attached 
to measure surface drift and the heat content of the water column to lbo m 
depth in October - November. 

(iv) Daily observations of sea surface temperature and salinity at 
coastal lightstations. 

The above programs are carried out by the Fisheries and Marine Service, 
Ocean and Aquatic Sciences, Victoria, ~ B.C. The data are published regularly 
in their Pacific Marine Sciences reports. 

(v) Publication of monthly mean sea-level atmospheric pressure distribu
tions and wind-driven transports computed from sea level pressures in the 
northern Pacific Ocean for 1973 and 1974 by Fisheries and Marine Service, 
Pacific Biolbgical Station, Nanaimo, B.C. , 

(vi) Publication of charts of: (a) sea surface temperature twice weekly; 
(b) layer depth and temperature difference between surface and 150 m depth 
weekly; and (c) monthly mean sea surface temperature and anomalies from long
term mean, for the eastern Subarctic Pacific by Canadian Weather Service, METOC 
Centre, Esquimalt, B.C. 

(vi i) Compl etion of Joi nt Oceanographic Report, 1I0ceanography of the 
Subarctic Pacific Region, 1960-71", by F. Favorite, A.J. Dodimead and K. Nasu. 

(b). Oceanographic conditions, 1972-1973. 
Sea surface and subsurface temperature data at Ocean Station P, and sea 

surface temperature data along Line P for 1972 and 1973 have been examined in 
records provided by Healey et a1. (1972); Bel1egay et al. (1972); de Jong et a1. 
(1973); Jackson et al. (1973); Jackson et al. (1974); Mink1ey et al. (1974) 
and Minley et al. (1974). 

(i) Temperatures at Ocean Station P, 1972-73. 
Sea surface and subsurface (100 - 125 m depth) temperatures at Ocean 

Station P for 1972 and 1972 are presented in Figure 1. During corresppnding 
periods in winter (January - April), sea surface temperatur.€s were slightly 
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greater in 1973 than in 1972. However, by the end of May, conditions had 
reversed because of the marked surface heating that occurred throughout May 
1972, compared to that in May 1973 .. Surface · temperatures increased 2eo in 
1972 compared to 1Co in 1973. For the remainder of the year, heating and 
cooling trends and wind mixing were such that sea surface temperatures were 
1 - 2Co greater in 1972. 

However, in the subsurface waters. between 100 - 125 m depth, generally 
oppos ite conditi ons to those in ;.the surface waters prevail ed. Temperatures 
were about 0.5 - 1.5 Co greater during January - February 1972 than in 1973 
(Fig. 1). During March - May, similar conditions prevailed, but for the re
mainder of th~ear, the subsurface waters were, for most of this period, warmer 
in 1973 than in 1972, particularly from mid-August to December, when the 
temperature differences ranged from 1.0 to 1.5 Co. The relatively large tempera
ture differences, as noted in January - February and in August - December, 
were a result of the presence of two distinctly different temperature structures 
at Ocean Station P. Examples of the temperature and associated salinity 
structures for January - February and August - September are presented in Figures 
2 and 3. A notable feature of the temperature structure for these periods in 
1972 and 1973, when the subsurface waters were relatively cold (Fig. 1), was 
the presence of a marked temperature - minimum stratum between 100 - 125 m 
depth (bottom of upper zone as · defined in the salinity structure) where tempera
tures ranged between 3.5 - 4.5 °c (Fig. 2). However, during January - February 
1972 and August - September 1973, when subsurface temperatures were relatively 
high, the temperature - minimum stratus was essentially non-existent, and within 
the upper part of theha10c1ine (at approximately 125 m depth) the temperature 
structure was nearly isothermal and temperatures were slightly greater than 
5°C (Fig. 3). In summer, these warm subsurface conditions extended upward to 
the bottom of the surface-mixed layer. 

The long-term mean temperature distribution at 125 m depth (Fig. 4 -
from Oceanography of the Subarctic Pacific Region, 1960-71) shows that Ocean 
Station Plies in an area where temperatures are between 4 and 5°C ~~aters 
of less than 4°C in the subsurface minimum stratum are found to the north and 
northwest of Ocean Station P, while subsurface waters of more than 5°C occur 
slightly to the south. Evidently during 1972, there was a southward shift of 
the relatively cold northern waters, with a maximum southward displacement 
occurring from mid-August 1972 to February 1973 (Fig. 1). Thereafter, these 
waters retreated northward and were replaced by relatively warm waters, char
acteristic of those immediately southward of Ocean Station P. 

During the heating season, there were several relatively short periods 
in 1972 when the surface temperatures decreased quite markedly at Ocean 
Station P (Fig. 1). These abrupt changes appear to be the result of inter
mittent southward movements of relatively cold upper zone waters, as evidenced 
by the simultaneous decrease in temperatures at 100 - 125 m depth. 

(i i) Temperatures along Li ne P. 1972-1973. 
The surface temperature distribution along Line P for several periods 

in 1972 and 1973 are shown in Figures 5 - 7. A typical feature of the . 
distribution along Line P is the general coastward increase in temperature. 
Superimposed on this general trend are maxima and minima, and relatively cold 
water in the eastern sector of the line. The former feature has been attributed 
to the presence of eddies or countercurrents in the overall northward flow, 
while the latter is considered to be primarily due to upwelling off the British 
Columbia coast. These features and mechanisms were reported earlier by 
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Fofonoff and Tabata (1966). 

The data for 1972 and 1973 (Figs. 5 - 7) show that, during the winter 
and spring periods, there was a general coastward increase in temperature. 
By June, a temperature maximum had started to develop as a result of relatively 
cold waters near the coast (Fig. 6). As summer progressed, the maximum in
tensified, expanded and shifted seaward. Thereafter, the temperature maximum 
dissipated, and by December, the temperature distribution again showed the 
general coastward increase (Fig. 7). 

In general, similar heating and cooling trends Qccurred everywhere 
along Line P as at Ocean Station P during 1972 and 1973. In late February, 
temperatures at corresponding positions along Line P were about lCo greater 
in 1973 than in 1972 (Fig. 5). By mid-May temperatures along the western 
half of the line (145 0 

- 135°W) were similar in both years, but along the 
eastern half of the line (135 0 

- 125°W) were still about lCo higher in 1973 
than in 1972. By the end of June, temperatures in the area between 1450 

-

135°W were higher in 1972 than in 1973, similarly between 135° - 1300 W, but 
lower in 1972 between 1300 

- 125°W. In early August, and for the remainder 
of the year, temperatures were, in general, about lCo higher in 1972 than in 
1973. . 

There were some notable differences between the temperature distribu
tions in August and September, 1972 and 1973, in and coastward from the main 
temperature maximum. Waters with temperatures higher than 15°C extended 
further shoreward in August 1972 than in 1973. Also, the temperature gradient 
between these waters and the relatively cold coastal waters was much greater 
in August 1972 than in 1973. However, in mid-September the 15°C isothenn was 
located closer to the coast in 1973 than in 1972. In each of these periods 
in 1972, there were several sharp gradients of temperature associated with 
the relative maxima and minima in the area eastward of the main temperature 
maximum. Evidently, there were several cells or tongues of water in this area 
in 1972, but there were fewer in 1973. 

SUMMARY 

Sea surface temperatures at Ocean Station P were slightly greater 
in 1973 during January - April than in 1972. From May to December, trends 
reversed and temperatures were about lCo higher in 1972. In the subsurface 
waters, generally opposite changes prevailed; temperatures from May to Dec
ember were about 1.0 - 1.5 Co lower in 1972 than in 1973. Along Line P, 
similar heating and cooling trends occurred as at Ocean Station P, and from 
May - December, surface temperatures were about 1 Co higher in 1972 than in 
1973. 
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Figure 1 i Surface and subsurface temperatures (OC) at Ocean Station P, 1972-1973. 
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Figure 2. Temperature and salinity structures at Ocean Station P, August -
September, 1972 and January, 1973. . 
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Figure 3. Temperature and salinity structures at Ocean Station P, February, 
1972 and August - September, 1973. 
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Figure 4. Long-term mean temperature (OC) distribution at 125 m depth (from 
Oceanography of the Subarctic Pacific Region, 1960-71). 
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Figure 5. Surface temperature (OC) distribution along Line P, February and May, 1972, 1973. 
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Figure 6. Surface temperature (OC) distribution along Line P, June and August, 1972, 1973. 
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Figure 7. Surface temperature (OC) distribution along Line p. September, October and 
December, 1972, 1973. 


