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Introduction

The Sea of Japan enclosed by an arc of the Japanese Islands may be a most at-
tractive target of scientific study of international interest, because it is one of the
typical marginal seas which may offer some clues to solve the oceanization of the
earth crust and a touchstone to polish up the “Plate Techtonics” theory. At the
same time, the nation-wide interesting must be focused on the Sea, since its presence
influences not only physiography of Japan but also the nationality of the Japanese
people.

The Sea of Japan, however, has not been investigated comprehensively by scien-
tists, particularly of geological sciences. Although the sea bottom sediments are
inexhaustible sources of knowledge about the geologic history, almost all the papers
hitherto published dealt with a single or a few cores of the sediments. Our previous
report (UJiE and IcHIKURA, 1973) on planktonic Foraminifera also treated just a
piston core taken from off San’in district, western Japan, even though our result was
expected to be applicable to some extent throughout the Sea. For the present study
we chose twenty-six piston cores among forty-four which were collected from various
parts of the Sea of Japan by the research vessels of the Lamont-Doherty Geological
Observatory of Columbia University. We described thoroughly their lithology in-
cluding some biofacies, and analysed their planktonic Foraminifera.

The main purpose of this paper was to describe these core samples, but some
facts revealed in the course of the work have enabled us to infer certain environmental
changes of the Sea of Japan through geologic times, particularly during the latest
period of Cenozoic.

Brief Note on the Physiography of the Sea of Japan

It is remarkable that the Sea of Japan is separated from the Pacific Ocean by the
Japanese Islands Arc, leaving four narrow and very shallow straits, such as Mamiya
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(Tartar) (average water depth 12 m), Soya (55 m), Tsugaru (130 m) and Tsushima
(130 m) from north to south. Therefore, the greater part of oceanic currents which
might flow into the Sea would be prevented by these sills. In fact, the Tsushima
Current, a branch of the Kuroshio Warm Current, diminishes its influence quickly
after it enters the Sea, passing through the Tsushima Strait between the Korean Penin-
sula and Kyushu, western Japan, and becomes less extensive so that its main route is
restricted just along the coasts of the Japanese Islands.

The cold water current prevalent for the whole region has its origin mostly at-
tributed to the self-generation within the Sea. The oxygen-rich surface water off the
continental coast of the Sea is chilled with the Siberian Air Mass developed in winter,
and then the chilled and heavier water mass migrates southward and, at the same
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Fig. 1. Showing topographic divisions of the Sea of Japan, and two lithologic characters of
the examined cores.

Tr. or T.: Trough, A: Cores with “brown clay’’ at the top, thickness of which is shown
by bold-faced numeral, indicating oxidized condition of bottom water, B: Cores with com-
mon planktonic Foraminifera due to the water depth above the CCD, C: Cores probably
below the CCD but under not so much oxidized condition.



Sea of Japan Piston Cores 153

time, sinks deeper. Because its southern exits are shut out by the Japanese Islands
Arc and its shallow straits, the cold and heavy water mass cannot flow away out of
the Sea, so it accumulates within year after year, which accounts for the unique char-
acter of biocoenoses, particularly deep water ones, and of the Recent sediments. For
example, probably due to the bottom water oversaturated in soluble oxygen, the
calcium carbonate compensation depth (CCD) is very shallow, being around 2300 m,
compared with ordinary oceanic cases as suggested before (Ui and ICHIKURA, 1973).

Aside from the oceanic current problem, no larger river like the Amur River or
the Hwang River pours into the Sea from the Asiatic Continent so that river waters
have little effect on the above-mentioned hydrographic character as a whole.

In addition to the hydrography, submarine topography is another important
factor to characterize the sea-bottom sediments (Fig. 1). The northern half of the
Sea of Japan, called the Japan Basin, is rather flat and deep, the average depth attain-
ing to more than 3000 m, as if it is an abyssal plain of the ocean, and likewise it has
the oceanic type of crust underneath (e.g. MURAUCHI, 1966). In contrast to the north,
the southern half is provided with complicated relief and with the continental type of
crust as a whole, especially beneath the Yamato Rise and the Korean Continental
Rise. The Yamato Rise consists of two parallel ridges running from northeast to
southwest around the center of the Sea of Japan, and its water depth measures about
1000 m on average. The Korean Rise in the eastern offing of the Korean Peninsula
shows much irregular bottom configuration. Between the Yamato Rise and Honshu,
main land of the Japanese Islands, the Yamato Trough extends from the Japan Basin
southwestward, branching off the Oki Trough at the west of the Noto Peninsula and
the Toyama Submarine Canyon at the east; the Canyon runs for about 500 km and
terminates near the southern margin of the Japan Basin. Also extending from the
Basin between the Yamato and Korean Rises, the Tsushima Trough reaches the shelf
edge of the Tsushima Strait. Twenty-six piston-cores examined here will be described
or discussed under the topographic divisions; .i.e, Tsushima Strait, Tsushima Trough,
Yamato Trough including Oki Trough, Yamato Rise and Japan Basin regions.

Summarized Descriptions of the Core Lithology

Research vessels of the Lamont-Doherty Geological Observatory have surveyed
three times across the whole area of the Sea of Japan in three cruises and obtained
many cores as shown in location map (Fig. 2). The three cruises are the 12th cruise
of R/V Robert Conrad (abbreviated as RC12 or merely R in Fig. 2 and in the follow-
ing paragraphs) from June to July, 1969, the 12th of R/V Vema (V28 or V) from
June to July, 1971, and the 32nd of R/V Vema (V32) in July, 1975.

The following descriptions and columnar sections of the RCI12-cores are based
on our compilation of the descriptions made on half-cut sections of the cores by S.
GREGORI at the Lamont and of their photographs. Those of the V28-cores are also
of the compilation of descriptions by Norio Fui of Kanazawa University and J.
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Table 1. Data on the piston cores examind

Region Core Latitude Longitude Water Core
Depth (m) Length (cm)

Tsushima Strait RC12-373 34°57'N 130°52°E 129 300
RC12-374 36°39'N 130°58’E 2111 1161

RC12-376 37°50'N 131°39’E 1426 1759

Tsushima Trough RCI12-377 37°35’'N 132°15’E 2226 1486
V28-267 38°37.5'N 132°24’E 2831 1403

V28-265 36°17'N 134°34’E 1218 920

RC12-378 36°57'N 134°32.5'E 1401 1110

RC12-379 36°53.5'N 134°33’E 1010 1227

Yamato Trough V28-268 38°37'N 136°20'E 2692 1524
RC12-389 38°54.5'N 136°30'E 2650 1245

V28-274 39°38'N 137°28’E 2677 520

RC12-397 39°46.5'N 137°36’E 2840 153

RC12-398 40°30.5'N 137°31.2°E 2664 664

RC12-394 40°19'N 136°13.5'E 2338 601

RC12-390 39°42'N 136°01.5'E 1103 785

Yamato Rise RCI12-387 40°05.7'N 135°12E 838 706
RC12-381 38°55'N 133°48’E 1437 681

RC12-383 39°42.7'N 133°07’E 2113 977

RC12-382 39°55.1'N 132°40’E 3027 1225

RC12-386 40°48'N 134°36’E 3497 1517

V28-273 41°29'N 135°43’E 3533 777

V28-271 40°45'N 138°27'E 3382 791

Japan Basin V28-281 43°25'N 136°21’E 3588 1047
V32-146 41°10’'N 136°17.4'E 3367 783

V32-154 41°49'N 133°15’E 3420 1169

V32-156 44°18'N 138°53'E 3338 1270

RiGAUD both at the Lamont and of their photographs. These compilations were
made referring to the result of our own detailed examination of the materials at the
laboratory of the National Science Museum, Tokyo. Although we have not yet ob-
tained the descriptive data of V32-cores, we could examine planktonic Foraminifera
in the shipboard samples of their three important cores taken from the Japan Basin.
These were offered us by the courtesy of Kenji KURIHARA of St. Paul University who
participated in the V32-cruise.

To save the space, we refrained from making separate description of each core,
and, instead, figured it out as an columnar section (Fig. 3) which is divided into the
following 11 lithologic units, as Fig. 4 illustrates examples. In the columns a sharp
boundary between two lithologic units is shown by solid line, whereas a gradual one
by broken line. In the following diagnoses, color is expressed according to the Rock
Color Chart issued by the Geological Society of America.
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Fig. 2. Location map of the cores examined.

Abbreviations for the cores hitherto reported by authors are: U5852: USSR5852
(SHARUDO er al., 1973), U3602: USSR3602 (KORENEVA, 1961), £19 and £21: #64-19 and -21
(MIYAKE et al., 1968), St. 19: Seihu 67, St. 19 (NisHIDA, 1969), M40-3: (Koizumi, 1970),
K-23: KH-69-2-23 (MizuNo et al., 1972).

“Clay”

Well developed in the cores taken from the Yamato Trough, Tsushima Trough
and Japan Basin. In the Yamato Rise region, only the core RC12-394 contains this
type of clay. The core came from the deepest location among five cores of the Yamato
Rise region and, moreover, it is crowned by brown clay like those from the Japan
Basin.



156 Masaki IcHIKURA & Hiroshi Uing

This *““clay” unit can be subdivided into two; namely, homogeneous clay which
is developed in the upper portion of several cores, and finely laminated clay which is
found occasionally in the middle to lower portions of some cores.

(“Homogeneous Clay’")

Homogeneous, massive, and rich in diatoms; radiolarians, volcanic glass, minute
quartz grains, and others are enclosed. In the cores RC12-374, V28-265 and RCI2-
379, all taken from depths shallower than about 2500 m, it shows gradual color change
from olive gray (5Y3/2) at the top to dark olive gray (5Y3/1) or medium gray (N5)
downwards, containing a considerable amount of Foraminifera throughout. On the
other hand, the clay in cores from the greater depths than 2500 m, i.e. V28-267, V28~
268, V28-274, RC12-398, RC12-382, RC12-386, V28-273, V28-271 and V28-28I,
contains very scarce or no Foraminifera, and is provided with the so-called oxydized
zone of yellowish brown (10YR4/2) to brown color in the top portion. The base of
the homogeneous clay often indicates a sharp change of facies.

(“Laminated Clay"’)

Clay with very thin lamination is observed in some cores from trough and basin
regions, i.e. RC12-377 in the Tsushima Trough, V28-268 and V28-274 in the Yamato
Trough, RC12-382, RC12-386, and V28-281 in the Japan Basin. Particularly in the
last core obtained just southeast off Olga of the Maritime Province of Siberia, this
type of clay is very well developed as shown in Fig. 3. In all the cases, however, clay
in the top portion is never laminated but is homogeneous. “Laminated clay™ in-
cludes diatoms, quartz and igneous rock fragments both of medium-grained sand
size, and is olive gray (5Y4/1) to olive black (5Y2/1) in color.

“Alternation”

Well developed in many cores from the Japan Basin, Tsushima Trough and
Yamato Trough, except for their top portion where homogeneous clay is developed in
general. From the mode of alternation, this unit may be divided into two major
types, although their occurrence is not indicated stratigraphically and geographically.
The first type is thinner and regular alternation of I to 2 cm thick silty sand layers and
4 to 6 cm thick clay layers. The second type is thicker and rather irregular alternation
of 1 to 4 cm thick silty clay or clayey sand layer and 5 to 20 cm thick clay layers, usually
grading from the psammitic layers upwards. As a variation of the second type, al-
ternation of clay and diatomaceous clay or foraminiferal clay is present in some cores
taken exclusively from the troughs, in other words, from the depth shallower than about
2500 m, probably above the CCD.

“Interbedded Clay”

Characterized by zonal, not rhythmical, color change of caly, namely, olive gray
(5Y3/2), light gray (N7), dark gray (N3), greenish gray (5GY6/1), and so on. This
type of clay is found in the cores RC12-389 (in the portion lower than 402 cm below
the top), RC12-374 (lower than 563 cm), V28-267, V28-271, and RC12-382, although
they are included into the unit “alternation” in Fig. 3. This color-changing zone
usually shows a sharp boundary with the underlying bed, but a gradual one with the
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Fig. 3. Columnar sections of the piston cores examined
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