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Table 2. Kinds of Investigation, Instruments and Methods used.
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(43) THE RESULTS OF SIMULTANEOUS OCEANOGRAPHICAL
INVESTIGATIONS IN THE NORTH PACIFIC OCEAN ADJACENT
TO JAPAN MADE IN AUGUST, 1933 (Abstract)
By
M. Uda.

The investigations were carried out by the cooperation of about 20 boats
(“Soyo Maru”, etc.) belonging to the Fishery Authorities in Japan, and H. L
M. S. “Komabhasi”’, and, on the basis of the records and samples thus obtained,
a report on the simultaneous hydrographical conditions in relation to the state
of fisheries is here given.

(1) Stations and Sections. Fig. 1 and Table 1 show the general scheme
carried out.

(2) Classification of Investigations. We investigated the water temperature,
salinity, currents, transparency and colour of the sea-water, the dissolved oxygen,
hydrogen ion concentration, silicate, phosphate, nitrogen as nitrate, meteorological
conditions such as air temperature, sea-fog etc., and “siome” (including Sclkaun:
Rand); collected fish larvae, fish eggs and planktons, and noted the shoals of
fish, and other living creatures and objects (whales, birds drifting timbers and
algae ctc.) found in the sea. The results of angling have also been reported.

The data of the series of observations at all the stations have already been
published in the Semi-annual Report on Oceanographical Investigation No. 53.

(3) The water temperature was observed with deep-sea reversing therm—
ometers, of Negretti & Zambra's and of Richter & Wiese’s patterns, attached
to a Nansen water-bottle, with theinecessary corrections made by the “Komah-
asi”, the “Soy6 Maru”, the “Tankai Maru” etc. and, by the other ships, with
ordinary theimometers attached to one of Kitahara’s insulating water-bottles. The
salinity was determined by the ordinary chlorine titration method. Oxygen was
determined by Winkler's method, Py by the ordinary colorimetric method.

In order to check the observed depth obtained by the meter gauge, we ca-
Iculated the dejth with Richter and Wiese’s reversing thermometers, using both
the protected and unprotected instruments, and reducing the observed data to
the value corresponding to the required depth, if needed.

(4) As regards the meteorological conditions in that period, we plott d
the distribution of air temperature, and of the difference between the air temp-
erature and surface water t mperature during the prevalence of fog. From Fig.

2 we see that the region covered by a dense sea-fog corresponds to a region of
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air temperature below 23°C, and that the air is warmer than sea water by more
than: 2°C.

(5) The horizoatal distribution of water-temperature and salinity at d-pths

of, 0, 10, 25, 50

)

, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 1500m., are
shown in Fig. 3~16, respectively.

The geographical distribution of the colour of the sea-water and the trans-
parency and silicate contents in August of 1933 at depths of 50m and 200m.
are shown in Fig. 34, 35, 42g,respectively.

From those figures 3~16, 42g. 34, 35 together with the charts of the
sectional distribution of dissolved oxygen, we notice that there is a clear
discontinuous boundary zone of an undulating form between the Oyasiwo and

in the layers above a depth of 500m. to the east, off

the Kurosiwo water-mass
the Sanriku coast. The boundary lies on a zone at about 41°~42° N on the
surface of the sea, the positions changing in a southerly direction as we descend
deeper below the surface, and on a zone between about 36 ~37°N at a depth
of 400m.

(6) The Opyasiwo Water located in the northern sea region is of a com
paratively low temperature (below 15°C), and of low salinity (below 34%),
turbid (water colour [V ~V[ in Forel's scale, and of a transparency below 10m.
measured by Sccchi’s disc), rich in dissolved oxygen (above 7cc/l -supersatura-
ted), abundant in nutrient-salts for planktons, and especially abundant in silicate
for diatoms.

The water-masses are influenced remarkably by the Oyasiwo Water flowing

-miles

in three branches in the area off the Sanriku coast, one about filty se
from the coast, one along about 147°E, and the third along about 150°E, each
extending to the south, respectively.

The Kurosiwo Water occupying the main part of our surveyed area is of
a h'gh temperature (15°~30°C), of a high salinity (34.5~35.3%), transparent
(transparency mostly above 20m. and colour of sea water | ~ ][ ), comparatively
poor in disso'ved oxygen (upper layer 5 cc/l nearly), poor in nutrient salts for
planktons and especially in silicate content, more alkaline, however, than the Oy-

Jo

asiwo Water (Py about 8.3

The main Kurosiwo Current-System extends from the region between O Sima
and Aoga Sima to the zonal area along the 37°N parallel. A northward flowing
branch off the Sanriku coast, which turns off from the main current-system in
the region off Inubd Zaki, should be noted as occurring here.

In the upper layer, above depths of 150m. in the sea region west of Erimo
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Misaki we observe a distinct appearance of the Tugaru Warm Current flowing
out from the Japan Sea. We also see, though obscurely, the effect of the extr-

emity of the Soya Warm Current-System flowing out of the Okhotsk Sea in the

coastal region from Etorohu Is. to C. Nosyappu (see Fig. 49b).

(7) From the distributibution of the water temperature, salinity, dissolved
oxygen, percentage saturation of oxygen, Py, etc. in all the c.oss and the seven
longitudinal sections observed (1000, 750, 500, 350, 200, 100, 20~30 sea miles
away from the land coast of Japan Proper) we have described the peculiar

features of each sea region, and observed the intermingling of the Kurosiwo and

Oyasiwo waters and their vertical strengths, the character of the vertical mixing,
and the upwelling and descending currents. Contrary to that prevails in the region
north of Tydsi where the hydrog.aphical conditions are more intricate owing to
the warm and cold water masses, the region to the south off Ty6si shows, in
general, uniform and monotonous sea-conditions, except for the prevalence of the
Kurosiwo. (see Figs. 8~30, 36~42).

(8) From the vertical distribution of water temperature and salinity above
a depth of 3000m. and the thermohaline curves we may distinguish the follo-
wing four layers in stratification in the Kurosiwo water region and in the Oya-
siwo water region, respectively. As regards the former region, these layers are
(1) the Kurosiwo surface water above a depth of 25m. of a high temperature
(20°~30°C) and comparatively low salinity (below 34.5%), (2) the pure Ku-
rosiwo water centred in the Jayer at a depth of 50~100m., warm (15°~20°C)
and salty (34.5~35.3%), (3) the intcrmediate water representing the intermediate
minimum of salinity at 600~800m. depths (in a shallower layer, as we proceed
to the north, and continuing to the upper water of Oyasiwo) of a temperature
of 5°~8°C and of a salinity of 33.5~34% and, beneath this n'inohaline layer,
(4) the deep water centred at 1300~1500m. comparatively salty (above 34.5% )
and of a low temperature (below 5°C). In the latter, the Oyasiwo region,
there are in the surface layer above a 25m. depth (1) the Oyasiwo surface water
of comparatively low temperature (below 15°C) and of remarkably low salinity
(83.5%below), (2) the pure Oyasiwo water showing an intermediate minimum
of temperature centred at a depth of 100~150m. (0°~2°C, about 33.3%),
beneath the minotherm layer (8) the mesotherm water (3°~4°C, about 34.1%)
at a depth of 500~800m., probably formed by the minotherm layer above men-
tioned as its byproduct, and (4) beneath it the deep water centred at a 1500m.

depth (2°~3°C, 34.4~34.6%) as mentioned before.
I

(9) In order to determine the character of the currents in the upper layer
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during the period of our investigation, we first plotted three dynamic topograph-

ical charts for the surface layer, taking the standard surface of curr

nt, zero, as
400, 600, 800 decibars, respectiv

and computing the current velocity in acc-
ordance with Bjerkness-Sandstrom’s theory (the main current of Kurosiwo being
I~2 knots cast of Tyosi), and next we plotted the distribution charts density
in sitn (Gro) in the layers of a depth of 10, 50, 100, 200m. (sce Figs. 43, 44

46 and Table 4).

By summarizing these results with those deduced from the distributions of

several oceanographical elements as shown in (2) we can determine the general
trend of currents.

~ ~ . o A
Further, by means of current-drag experiments in the sea-region south of O
Sima and north of Aoga Sima we have obtained the easterly currents of the

Kurosiwo of the hi

velocity of about 2 knots. (see Fig. 47).

From the results of the current-bottle experiment, in which about 2000 bo-
ttles were dropped into the area to be investigated in August, 1933, 4.495 of
these being recovered by the end of June, 1934,—we were able to detect the
south flowing coastal currents along the Tohoku region (of high velocity i. e.
about 1 knot off Same in Aomori Prefecture, and from Hukusima Prefecture to
Tiba Prefecture of nearly equal velocity 0.4~0.5knot) and also the westerly or
southwesterly currents of a velocity about 0.4~0.5 knot as shown by the drift
bottles dropped into the counter-current area of the Kurosiwo and the marginal

arca of the North Equatorial Current. (see Fig. 48).

Some currents were also indicated by the records of Research and other
46b,c).

ations of the currents concerned we have

ships driven out of their course by these currents (see Fic

o,

Summarizing all the above inve

constructed synthetic charts of the currents and current-systems in the surface
layer of the region in August, 1933. These results have been checked for the
water-area, where, hitherto, the currents were known from other surveys, in pa-
rticular for the area estimated by plying drift-nets and long-lines, and there is a
satisfactory coincidence with them. (see Fig. 49ab)

(10)  We investi

me” (certain peculiar striac in the sea including the Sckawm Rand) and found

ated the boundary zones of the water masses and “Sio-

that they occur frequently in coincidence and indicate an intimate correlation to
the fishery conditions of bonito and tunny etc. (Particularly to good fishing gr-
ounds for these fishes).

(11) By observing the sections of the North Pacific we shall discover ma-

ny data to show the fact that the Oyasiwo water above a depth of 200 m.
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moves in a southerly direction and, on coming to its boundary, encounters the
Kuroswio water, begins to sink, and so creeps to the south, bringing water of low
salinity as an intermediate layer. Some considerations of the Oyasiwo Diving
Current and the Deep Current beneath it were given mainly on the basis of
the data of the salinity and dissolved oxygen. (see Fig. 50).

(12) As a result of the abnormal prevalence of the Kurosiwo water in 1933,

the warm water extended to the northern part of the Tohoku region and app-
roached remarkably near the coast.

In correspondence to these anomalous sea conditions, shoals of bonito (Ka-
tuwo FEuthnnus vagans (Iesson)) made their way abnormally to the north and

approaching the vicinity of the coast, were caught in abu dance. On the contr-

ary, shoals of tunny escaped from the sea off Kusiro and only poor catches re-
sulted. Thus a “good year” for bonito is a “bad year” for tunny in the seas

off Kusiro. The distribution of fishes such as bonito, flying fish, skipper etc., and

whales in the fishing grounds in our explored water region were explained in
correlation with the hydrog.aphical conditions.

(13) On studying the fishery conditions for bonito in 1933 (including the
period of our survey) in detail, some interesting results were cbtained of the
relations between the classified shoals of bonito, (viz. either accompanying bi ds,
sharks, whales, or following drifting timbers, or shoals moving freely or attach-
ed to banks), of the denseness of shoals, the degree of the biting, ind x in an-
gling, the distribution in groups by size, (large, medium, small) and the frque-
ncy of appearances..of shoals and number of catches.

On proceeding further, the writer mentioned it, as his opinion on the mig-
raion of bonito, that the shoals in 1933, consisting mainly of fish of medium
size, migrated to the northern sea region from the southern from spring to su-

mmer along with the movement of their fishing grounds.
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