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INTRODUCTION 

NORPAC 

In July, August, and September of 1955 agencies from Japan, Canada, and the 
United States combined their facilities to make a great synoptic oceanographic 
survey of the North Pacific Ocean. Such a coverage bas long been needed to pro­
vide the background knowledge of hydrography for studies of fisheries problems. 
The enormous gyral of the Pacific Ocean had been covered before in piecemeal style 
with independent efforts being either too small or covering too long a time for 
their results to be used effectively in determining the currents and transport 
of water over the entire area. Contiguous cruises made by the Pacific Oceano­
graphic Group of the Fisheries Research Board of Canada and the California 
Cooperative Oceanic Fisheries Investigations 1/ in August of 1950 and by the 
latter and the Pacific Oceanic Fishery Investigations of the U. S. Fish and 
Wildlife Service in Hawaii in January of 1954 had confirmed the great advantages 
to be gained by covering large areas in short periods. The proposal for such 
an effort was made at the Fifth Pacific Tuna Conference of November, 1954 
(attended by all of the agencies which subsequently took part in the cruise 
except the Japanese) and it was immediately decided to attempt to make such a 
survey. Various distinguished Japanese scientists were queried as to whether 
Japan would participate and they at once agreed to take part. 

Figure 1 shows the general areas covered by the various agencies. For the most 
part the l8oth meridian separated the Japanese-covered area from the Canadian­
United States area, although two Japanese vessels crossed over the meridian 
near the Aleutians. The coordination among the Japanese agencies was effected 
by Dr. Suda. of the Japanese Hydrographic Office. Planning and coordinatio:a 
in the eastern part were handled by Dr. Richard H. Fleming of the University of 
Washington, Dr. John P. Tully of the Pacific Oceanographic Group (Canada), 
Mr. 0. E. Sette of the Pacific Oceanic Fishery Investigations, U. S. Fish and 
Wildlife Service, and Mr. Joseph L. Reid, Jr., of the Scripps Institution. 

The hydrographic work was to comprise hydrographic casts for measurement of 
temperature, salinity, dissolved oxygen, phosphate-phosphorus, and in some 
cases, silicate and deuterium; bathythermograph lowerings, thermograph records 
of surface temperature, measurements of surface currents with the GEK (Geomagnetic 
Electrokinetograph), measurement of transparency (on daylight stations) with 
the secchi disc, weather observations, and depth measurements with recording 
sonic apparatus~ and collection of water samples for determination of the level 
of radioactivity. 

The biological work consisted of net hauls for zooplankton and phytoplankton at 
various levels down to 1,000 meters, observations of fish, mammals and birds, 
trolling, and dipnetting. 

!/The Scripps Institution of Oceanography, University of California, and the 
South Pacific Fishery Investigations, U. S. Fish and Wildlife Service, are 
participants in this program. 
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In area covered, number of stations occupied, number of observations taken, 
and samples collected this is the largest oceanographic survey ever made in 
such a short period (most of the data were taken in August though a few ships 
began in July and did not return until mid-September). 

TEE HYDROGRAPHIC WORK OF 

THE SCRIPPS INSTITUTION OF OCEANOGRAPHY 

AND THE SOUTH PACIFIC FISHERY INVESTIGATIONS 

The hydrographic data taken by the Scrlpps Institution of Oceanography and the 
South Pacific Fishery Investigations were processed by Scripps and are 
presented here in a preliminary form. 

The vessels which covered this part of NORPAC were the R/V BLACK DOUGLAS (U. S. 
Fish and Wildlife Service), and the R/V HORIZON, the R/V SPENCER F. BAIRD and 
the R/V STRANGER (Scripps Institution of Oceanography}. Both agencies are 
participants in the California Cooperative Oceanic Fisheries Investigations. 
The scientific parties on each of the four ships were composed of Scripps and 
U. S. Fish and Wildlife Service staff members. 

The area covered and the nature of the work done on the various stations are 
shown in Figure 2. The data are presented in the form of general information, 
including weather, and in the form of tabulated values of temperature, salinity, 
and dissolved oxygen at the depths of observation, the interpolated values 
of these properties at standard depths, and the computed values of a+, 6' 
and 6D' at these standard depths. Phosphate-phosphorus values were not 
processed in time to be included in this report. 

The station analysis was carried out on the form designed and in the method 
described by Klein (1) (see also the earlier publications by Montgomery (2), 
and Montgomery and Wooster (3)) including interpretation of the salinity and 
oxygen curves based upon their relationships with the temperature and the 
shape of the bathythermograph curve. 

Values of 6D have been determined at certain levels by the method described by 
Klein (1), which may result in errors whose maximum values are less than 0.5 
dynamic centimeters at 0 over 200 decibars, 1 dynamic centimeter at 0 over 
500 decibars, and 2 dynamic centimeters at 0 over 1000 decibars. 

EXPLANATION OF TABLES 

Station Data 

General information about each station is to be found just above the tabulated 
data. This information includes the NORPAC station number, name of the ship, 
date and messenger tim~ (Greeawich Civil Time), latitude and longitude of 
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station, depth of water in fathoms, wind direction and force (Beaufort scale), 
a verbal description of surface weather and sea state, and wire angle. When 
there wa.s more than one cast on a station, oessenger times and wire angles 
are given for each cast in the order of from shallow to deep casts. 

Headings of Groups of Columns 

OBSERVED: Corrected data at accepted depths of observation. 

INTERPOLATED: Data at standard depths, read from curves drawn through the 
observed values, making use of bathythermograph data as in the method 
referred to in the introduction. 

COMPUTED: Values derived from temperature and salinity at standard depths. 

Column Headings 

z 

D 

T 

s 

6' 

Depth in meters at which observation was made. 

The standard depths, in meters. 

Temperature of water in degrees centigrade. 

Salinity of water in grams per kilogram ifoo). 

Concentration of dissolved oxygen in milliliters per liter. 

as used in THE OCEANS (4). It is an index of density. If p is 
the density of water (cm3/gm) at l atmosphere pressure and t1iet,o 
listed T and s, then at is equal to lo3(p t - 1). 

s, '0 

tabulated in units of 105 cm3 / gm as in ( 1) • It is the term 6s ,;; as used 
in THE OCEANS (4). It is the specific volume anomaly less the pressure 
terms, or thermosteric anomaly as in (3). It is integrated to obta:i.n 
the dynamic height anomaly 6D I (fill as in THE OCEANS ( 4) less the 
pressure terms) and adjusted to the dynamic height anomaly Lill by 
the method described by Klein (1). 

The level of 125 meters was introduced in the integration to obtain 
greater accuracy in the determination of Lill' in the layers below thio 
level. The interpolated values at 125 meters were not tabulated. 

Notes on the Tabulation of Data 

l. Observed temperatures obtained by thermograph or bucket thermometers are 
reported only to tenths of a degree. Reversing thermometer temperatures 
are reported to hundredths of a degree. 

2. Missing values are indicated by a hyphen (-). 
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3. Extrapolated values and values interpolated between remote observations 
are entered within parentheses. 

4. Data from separate casts on a station are separtl.ted in the tables. 

5. The following symbols have been used where appropriate. 

p: pretrip or post-trip (premature or delayed reversal of water 
sampling bottle and reversing thermometers). 

r: value rejected in drawir~ the curve, either because it is 
extreme or because malfunction is indicated. 

u: uncertain, since the value lies a short distance off the curve. 
The curve was not drawn through the point, but its shape may 
have been influenced by the po~nt. 

This symbol was used where data from two casts on the same 
station overlapped and conflicted owing to time or space chav~e 
or depth error, and it was necessary to neglect or average 
certain of the values. 
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