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THE CIRCULATION IN THE NORTH PACIFIC IN
RELATION TO PELAGIC FISHERIES

By MicuitakA UpA
Tokyo University of Fisheries
Rurihama, Y okosuka City, Japan

On the charts plotted by the author, the semi-permanent boundaries
of the water miasses (fronts) in the Northwest Pacific adjacent to
Japan, i.e. the Coastal Fronts, Oyashio Front (Polar Front or Subarctic
Convergence), Kuroshio Front, Warm and Cold Fronts in the Japan
Sea, Subtropical Convergence, Equatorial Counter Front, Continental

Front are shown in relation to pelagic fisheries grounds of tuna, skip

jack, Pacific saury and whales (Fig. 1). Briefly we can summarize the
following three types of pelagic fishing grounds on the above hydro
logical point of view:

(1) Those produced by the planktonic livings and fishes in the

ed zone of the optimum water temperature due to mere con
ounds in the northern boundary

compr:

vergence (e.g. the skipjack fishing g

zone of Kuroshio and the Pacific saury fishing grounds near the Oya
t).

Those produced by n

shio Fron

arine organisms due to the upwelling

of the water of rich nutrients in the deeper layer obeying Nathansohn’s
theory (e.g. the fishing grounds of sardine, squid, yellow-tail, bluefin

tuna, mackerel, etc., or some varieties of this type), indicating dense
concentrations near the coastal front and the fishing grounds on the
eddies around the islands or capes (mackerel, flying fish, etc) and
around banks (skipjack, tuna and mackerel, etc.).

(8) The combined fishing grounds of (l) and (2) types (e.g.
the marginal convergence of the upwelling area at the front of the
cold water such as the fishing grounds of the albacore, whales, Pacific

saury, etc.).

Further we will inspect the oceanographic structure in the North
Pacific by means of the nucleus method. The depth of the inter-
eriod

mediate water S min. and the value of that depth during the
1931-41 were plotted in Figures 2, 3 and 4.
The intermediate water in the Northwest Pacific ‘may be con

sidered as the carrier of the rich nutrients which are produced in the seas
of high latitudes and fertilizer resulting in the high production in the
seas of lower latitudes. The prevalence of the cold water circulation,
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i.e. the prevalence of the intermediate water, was associated with the
anomalous Kuroshio conditions in recent years (1935-47).

he northern intermediate water appears to extend conspicuously
to south along the Japan Trench and invades in the sea basin south

to ]np-m Going south further, it descends to its deepest layer beneath

the depth of 800 m. in the sea-region at about 34-24°N. with the sal-

inity of 34.0-34.2 °/,, and rises again gradually up to the depth of 200 m.

at about 5°N., showing the increase of salinity to 34.5

I'he northern and southern intermediate waters u:H de with euch
other in the zonal region of the latitudes of 12°-2°N., lying at ahout
he depth of 200 m. for the former (the Northern Intermediate Water)
and at about the depth of 800 m. (600-1000 m. depth) for the latter
the Southern Intermediate Water).

Accordingly in that region the vertical distribution of salinity shows
the double minimum which is produced by the stratification of the
southern intermediate water beneath the northern intermediate water.

The distribution of the depth and the value of the maximum

salinity S.,.:| In the subsurface tropical water mass (Fig. b) in-

dicates obviously in the deepest layer (100-200 m. depth). S, lies
in the regions of the North Equatorial Current (latitudes 20°-10°N.)
‘Lnd in the Kuroshio area. It lies in the shallowest layer (0-100 m.

lepth) in the western part of the North Pacific Saline Water (Salinity

350/,

more than 35 °/,,), having its axis along the line of Subtropical Converg-
ence (water tcmpcr;uurc in the upper layer above the 100 m. depth in-
creases suddenly in the south over this Convergence).

In the Equatorial Counter Current area the depth of § again

rises to its shallowest (depth almost I

than 100 m.) above the opti-
mum angling depth of tuna with the salinity of about 84.8 o/ o Or less,
which corresponds to the belt of the cold water (water tcmp(:‘.‘zunrc

those in the surrounding north and south).

Beyond it to the south (latitudes 3° °S.), again the $ layer
sinks beneath 100-200 m. depth with the high salinity of 85.0-35.7 9/,
which corresponds to the water of the South Equatorial Current.

The distribution of surface sal linity in winter and summer durine

x i O

the period 1931-35 (Fig. 6) shows the expansion of the North Pacific

Central Saline Water mass in winter, lying in the zone of lat. 20°-30°N.

around the axis of 22°-26°N., 165°-180°
mer season in the period of 19381

-» and the shrinkage in sum-
I'he water mass of low surface salinity (34.0-84.8 %) lying in the
zone of the Equatorial Counter Current (lat. 5°-12°N.) which cor-
responds to the Equatorial Calm or Equatorial Rainy zone, and also

to the
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to the belt of the cold water at the depth 100 m. appearing more re-
markable in winter than in summer.

In the region south from the lat. 4°N. to 3°S. we meet agair
saline water mass of the Central South Pacific (salinity 34.5-35.2 0/,,).

['he northern and southern boundary lines of the Equatorial
Counter Current (Equatorial Counter Front) lie at about 12°N. and
t°N., corresponding to the theoretical results obtained by Dr. K. Yo-
hida and others (1953).
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ILLUSTRATIONS

rificipal Watermasses and the Fronts in the NW Pacific. Exple
n of Notations: LC—Liman Current, NKC—North Korean Cold
Current, JCC—Central Cold Current in the Japan Sea, EKC—E¢
Warm Current, TC—Tsushima Current, CCC—Continent
Current, ConF—Continental Front, CF-—Cold Front in the
pan Sea, KC—Kuroshio Cur-
rent, 0C—Oya t Saghalin Cold Current, OF-
o Front, KF—Kuroshio Front, STC—Subtropical Convergence,
NEC—North Equatorial Current, ECF,, ECF,—Equatorial Counter
~Equatorial Countex

Korean

Coas
Japan Sea, WF—Warm Front in th
shio Current, ESC—

Front, SEC—South Equatorial Current, ECC

Current, CoF—Coastal Front:
—Suin. (o,) 2nd its Depth during 1931-1985. (Shaded area

eans the zone of Double Suin.).

Fic. %
s the zone of Double Suin.).

S (°/,o) and its Depth during 1935-1938. (Shaded area
he zone of Double Smix,).
4—Suin. (%/y,) and its Depth during 1938-1941. (Shaded area

Suwax, (%/4,) and its Depth during 1931-1938.

(°/,,) in Winter (Real line) and in Summe: (Dotted line)
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FIGURE 2
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FIGURE 3
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FIGURE 4

FIGURE 5
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FIGURE 6
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