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Abstract

The Hydrographic Department of Japan has conducted hydrographic, geological and geophysical
surveys in the southwestern Okinawa Trough and adjacent area in 1984.

The purpose of this survey is to collect the basic informations of Japanease continental shelves
and to publish the results in bathymetric chart, geological structure, geomagnetic and gravitational
anomaly maps.

The surveyed area in this report includes southwestern region of Tunghai Shelf, Okinawa
Trough and Nansei Syoté (Ryukyu Island Arc). Okinawa Trough is a back-arc basin bebined
Ryukyu Island Arc.

Whole survey area is included in Eastern China Sea as a Marginal Sea between Asian Continent
and Ryukyu Island Arc.

It was reported that’ the Okinawa Trough probably represents a feature of the primary stage of
back arc spreading related to subduction of Philippine Sea plate along the Nansei Syoto Trench.
High heat flow values, fresh igneous rock intrusions and remarkable graben structures have been
observed at the center of the Trough. These evidences have been considered as active back arc
spreading occuring in this place.

We confirmed that the graben formed en-echelon pattern in the trough axis. We also found a
conspicous small knoll (tentative name is Yaeyama central knoll) at the central graben in this

survey area. That knoll have been consisted of two pyroxene andesite.
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Accoding to the bottom photograph, there is biological colony by Glassy Sponges, Sea
Anemones and other benthos at this Yaeyama central knoll.

Warm water probably exhales here because of existence of this colony and photographic flickering
phenomena.

It is supported that the crust of southwestern Okinawa Trough has continental character,
because freash andesitic rocks formed central part of this trough ares. Gravitational data and
previous seismic refraction data support this assumption that thin continental crust exists under
this surveyed area.

The results from interpretation of seismic profiles, sedimentary pattern showing at the central
graben formed by rapid subsidence of basement at the axis zone of trough. We could not deter-

mined in the present-day’s actual spreading of Okinawa Trough in our data.
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Figure 1 Marginal basins of the Western Pacific, classified by evolutionary stage.

(after M. N. Toksdéz & P. Bird 1977)
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Figure 2 Two possible types of back-arc opening. (a) Frictional model (Matsuda and

Uyeda 1971)
(b) Secondary flow model {Sleep & Toksoz 1973) (after S. Uyeda 1977)
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Figure 3 Eastern China Sea, Okinawa Trough, Nansei-shoto (Ryukyu Islands) and surveyed
area. (from nautical chart 1004, HDJ)
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Figure 4 Bird eye’s view map of adjacent area of Okinawa Trough.
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Figure 5 Map of survey lines in southwestern part of Okinawa

Trough area by Hydrographic Department of Japan.
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Figure 6 Bathymetric chart in western part of Okinawa Trough (contour interval 100m)
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Table 1 Correlation table of submarine geological stratigraphy in adjacent survey area.
The surveyed ares is as same strata as this table. (after S. Kato et al, 1982)
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Figure 8 Bottom sampling map in western part of Okinawa Trough.
(O, ® is sampled by HDJ, @ is sampled by other organizations)



Table 2 Bottom sampling list by dredge hauls and corings in the surveyed area

by Hydrogrphic Department and other organizations.
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Photo 1 Sea bottom at the axial zone in Yaeyama graben of southwestern Okinawa Trough.
Muddy sediment and its thrusting up feature is admitted (above right).
White globe-like shapes are glassy sponges. Yellow spots are not sulfide deposit. An
compass (above right) is app. 30cm in length. (25°13'N, 124°39'E, 2240m)

Photo 2 Almost the same site in Photo 1. An small mound with topographic liniation
(WNW-ESE) is admitted on the sea bottom. A dark brownish hard rock cropped
out under yellowish brown mud.

(25°13'N, 124°39'E, 2240m)
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Photo 3 Sea bottom at Yaeyama graben. Deep sea shrimp is moving toward biological colony
at left side. Flickering phenomena is observed over the biological colony in this
photograph. (25°16’N, 124°24'E, 2050m)

Photo 4 Almost the same site in Photo 3. Rocky Yaeyama central knoll projects into bot-
tom. Brown mud sligtly covered on the rock, and many Sea Anemones attached to
rock surface. This rock is glassy two pyroxene andesite black in color. (25°16'N,

124°24'E, 2050m)



GEOLOGICAL AND GEOPHYSICAL CHARACTERISTICS OF THE
SOUTHWESTERN OKINAWA TROUGH AND ADJACENT AREA 37

Fff=an 0 0.5 1 mm

Photo 5 Photomicrograph of two pyroxene andesite collected from Yaeyama central knoll at
Photo 4 site.

pl:plagioclase, cpx:clino-pyroxene, mt:magnetite, gm:groundmass, vc:vacancy (Open
nicol)

HEE S £ 5903D03
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Photo 6 The same as Photo 5. Phenocrysts of plagioclase and clino-pyroxene, and glassy
groundmass are shown. pl:plagioclase, gls:glass (Cross nicol)
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Figure 9 —b Single-channel seismic reflection profile on No.25 line.
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Figure 10 Location

map of seismic reflection profiles in Figure 9 and Figure 11.

39



T. KATSURA, S. OSHIMA, T. OGINO, K. IKEDA, M. NAGANO,
40 M. UCHIDA, M. HAYASHIDA, K. KOYAMA, S. KASUGA

Table 3 Geological stratigraphy in Okinawa Trough Area. (after M. Kimura 1983)
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Figure 11 Multi-channel seismic reflection profile on OWM 3 line.
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Figure 12 Crustal cross section compiled by using sonobuoy and two-ship refraction data.
Numerals in crustal sections represent crustal sonic velocity (km/sec)

(after M. Kimura 1983)
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Figure 13 Geomagnetic total intensity chart (contour interval 50nT)
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Figure 14 Free-air gravity anomaly contour chart (contour interval 10mgal)
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