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PREFACE

The main geomorphic structural feature of the Earth is its asymmetry. At one side of the
Earth’s surface, there locates the biggest continent — the Euro — Asia continent. At the other side,
develops the biggest ocean — the Pacific which covers the 1/3 of Earth's surface. The Pacific
Ocean is surrounded by a strong active zone which develops deep trenches, active volcanic island
arcs and marginal seas, that is, the Trench — Arc — Backarc (T~ A - BA) Basin system. The T -
A - BA system is also a very strong earthquake zone, very active tectonic movement zone, very
strong magmatic activity zone. The T — A - BA system is the boundary between continent and
ocean, which develops a crusta! transitional zone from continental crust to oceaniccrust. The
trenches, most of them are more than 10 000 m deep and are very narrow and long. The Island Arc
develops a series of active volcanoes, some of which form island and some exit under the sea
surface. The Backarc Basin is a backarc spreading center, most of which develop oceanic crust.
This monograph gives focus on the T — A - BA system which develops at the margins of the
Northwest Pacific and makes discussion in detail about its geographic, geological and geophysical
features. .

The marginal seas in the Northwest Pacific, which include the Bering Sea, the Okhotsk Sea,
the Sea of Japan, the Bohai Sea, the Yellow Sea, the Fast China Sea and l.hé South China Sea,
belong to the circular Pacific tectonic zone, which shows the strongest tectonic activity. At the
continent side of the marginal seas, there are a series of volcanic island arc, which are from north to
south Aleutian, kuril - Kamchatka, Japan, Ryukyu and Taiwan — Luzon island arc. At the ocean
side of the island arcs, there develops a series of deep trench, including the Aleutian, Kuril,
Japan, Ryukyu, Philippine Trench, except the Manila Trench which is very special and develops in
the land side. The marginal seas of the Northwest Pacific has a unique tectonic position and special
structural feature. So from the beginning of this century, a lot of scientists from many countries,
such as China, Russia, Japan, America, Germany, France and British, have done a great deal of
geological and geophysical investigations for this region and accumulate much scientific data. So
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many scientific research vessels {rom many countries had cruise and worked there. Geophysical
surveyes which include multiple chamnel seismic reflection, seismic refraction, ocean bottom
seismometer ( OBS ) survey, echo sounding, side scan, submarine profile, sea — beam
measurement, gravity survey, geomagnetic measurement, electro ~ magnetic observation and heat
flow measurement. have been used in the marginal seas of the Northwest Pacific. Many kinds of
methods of marine geological investigations have also been done, for example, sea bottom sampling,
gravity — pistol sampling, box - sampling, deep — tow drag sampling and deep sea drilling.

With the research deepening and data accumulating, many very good results have been got and
many papers about the marginal seas have been published. Based on a great deal of geophysical and
geological investigating data obtained recent years by Institute of Oceanology, Chinese Academy of
Sciences and Pacific Oceanological Institute, Far East Branch, Russian Academy of Sciences,
Chinese and Russian scientists completed this monograph co — operatively,

This book has 17 chapters and can be divided into two parts. The first part is general
discussion about all of marginal sea systems in the Northwest Pacific, which inelude natural
geographic features, submarine geologic characteristics, climatic features, hydrological dist
ribution, earthquake activity, submarine heat flow, crustal structural outline, sea bottom land —
form, sea - level changes and environmental evolution. The second part discusses about each
marginal sea including the Bering Sea, the Okhotsk Sea, the Sea of Japan, the Bohai Sea, the
Yellow Sea, the East China Sea and the South China Sea. For each individual sea, the geographic,
geomorphic, geological and geophysical research has been done. Therefore, this monograph is a
comprehensive book about geography, geology and geophysics of the marginal seas in the Northwest
Pacific. It is the first one in China to discuss so large sea area and so many marginal seas.

Here, on behalf of all authors, | want to express our heartfelt thanks to all of the people who
make contribution to this monograph, especially to the scientists from both China and Russia and the
editors of Heilongjiang Education Publishing House. Because our research is not good enough and
data is not sufficient enough, some mistakes exit in this monograph. So here, I also warmly welcome
all of the readers and colleagues give us friendly criticisms and suggestions.

Maisheng Li
1999, Qingdao
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