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I. OUTLINE OF THE GH97 AND GA97 RESEARCH CRUISES
ON THE TOKAI OFFSHORE AREA

Makoto Yuasa and Yukinobu Okamura

Introduction

This report represents the onboard research results of two cruises concerning to the
AIST special research programs of “Marine Geological Investigation of Tokai
Offshore Area” and “Estimation Method for Submarine Active Faults.” Research area
for the former program is continental shelf and upper continental slope around lzu
Peninsula and off Hamamatsu, and that for the latter is lower continental slope area
of Suruga Bay and Kumanonada Sea. As both areas were located side by side, the
research cruises were conducted interdependently. Here we call both areas “Tokai
offshore area.”

The Tokai offshore area is estimated to be the seismic focal area of the Tokai
Earthquake which is expected to occur in the near future. The seismic fault models
have been proposed for the Tokai Earthquake. No models of earthquake fault.
however, take the geological structure of the area into account because of the paucity
of information of submarine geology. On the other hand, meanders of the Kuroshio
current are often observed in this area. Accordingly. the sedimentary records of the
area is very important to the change of the Kuroshio current accompanied with global
environmental change and the materials circulating mechanisms in the ocean around
Japanese islands.

Since 1974, the Geological Survey of Japan has carried on marine geological and
geophysical surveys to accumulate and offer the information of marine geological data
around Japan from the view points of preservation. ocean space utilization. and
guarantee of submarine mineral resources. Marine geologic mapping is a main
program of Marine Geology Department, GSJ to achieve the above purpose.

The goals of our research on the Tokai offshore area are as follows;

(1) To make marine geologic maps of “Enshunada Sea”and"Suruga Bay”based on
the seismic profiling and sampling works off Tokai area.

(2) To make sedimentological maps of the above areas based on the sediment
analysis.

(3) To elucidate the seismotectonics of the Tokai offshore area.

(4) To elucidate the material circulation and paleoenvironmental change of the
area.

Those above are important goals to Japan in providing basic information useful for
the elucidation of active geological structure. the exploitation of marine mineral
resources, the utilization of ocean space and other various activities. Especially, if we
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are able to know precisely the position and scale of the earthquake fault of “the Tokui
Offshore Earthquake” based on the geological and sedimentological mapping, the
confidence for earthquake damage prediction will increase. From the analysis of
sediment distribution we may be able to predict the recurrence cycle of earthquake in
this area.

Qutline of the cruise
GHY97 Cruise

The research cruise was carried out by the R/V Hakurei-maru for forty days from
April 11 to May 20. During the cruise, the ship entered to Shimizu Port from April 29
to May 2 for suppiement of oil, water and foods, and exchange of researchers. Tables
I-1 and 1-2 show the list of onboard researchers and the research cruise log of the GH
97 cruise.

Table I-1  Participants aboard the Hakurei-maru for GH97 Cruise.
Makoto YUASA Marine Geol. GSJ Chief researcher, sampling
Takemi ISHIHARA Marine Geol. GSIJ Gravity and geomagnetic survey
Fumitoshi MURAKAMI  Marine Geol. GSJ Seismic survey
Yukinobu OKAMURA Marine Geol. GSJ Seismic survey
Shin'ichi KURAMOTO Marine Geol. GSJ Seismic survey
Ken IKEHARA Marine Geol. GSJ Sampling
Hajime KATAYAMA Marine Geol. GSJ Sampling
Osamu ISHIZUKA Chemistry, GSJ Sampling

Masato JOSHIMA Res. Consalt. GSJ Geomagnetic survey, heat-flow mes.
and deep-tow survey

Sampling

Sampling

Seismic survey

Yoshiki SAITO
Masatoshi KOMIYA
Kohsaku ARAI

Marine Geol. GSJ
Fuel Res., GSJ

Marine Geol. GSJ
Wytze van der Werff

STA Feilow, GSJ Guest researcher, seismic survey

Research Assistant

Yuduru YAMAMOTO
Shigeyuki TABARA
Yumi HATTA

Hajime HAMADA
Motoi MATSUHASHI
Kumiko KITABAYASHI
Eiji TOMINAGA

Eiji YAGI

Iduru KOGAME

Akio YAMAOKA
Kazutaka KUWABARA

Tsukuba University
Ryukyu University
Hiroshima University
Kumamoto University
Akita University
Yamagata University
Shizuoka University
Kochi University
Hokkaido University
Shizuoka University
Kumamoto University
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Field survey was conducted as the combination of seismic and other geophysical
surveys during the night cruising time and sampling works in day time. Deep-tow
survey was operated during day-time for the reason of winch operation and manpower
while at work.

We collected about 5600 km of single-channel seismic data and about 720 km of 48-
channel seismic data from the area during the cruise. At the same time with seismic
survey, geomagnetic survey was conducted by using proton magnetometer. Three
measurement lines by deep-towing were taken from the Enshunada Sea. Gravity
measurement was continued by the onboard gravimeter through the cruise.

The ship collected 234 grab, core and dredge samples of which 207 were grab
samples. 12 large diameter gravity cores, 2 multiple cores, 3 rock cores, and 10 dredge
samples.

The cruise was uneventful except two minor incidents. Seismic survey was stopped
at one night by the propeller trouble and sampling work was stopped from May 8
afternoon to 9 morning by strong wind.

GA97 Cruise

The cruise was carried out by the Asia-maru belonging to Dokai Tugboat Co. for
19 days from July 30 to August 17. The list of onboard researchers and the research
cruise log of the GA97 cruise are shown in Tables 1-3 and 1-4.

During the first leg of the cruise from July 31 to August 3, submarine topographic
survey was carried out on the area of Kumano Trough and Nankai Trough by the
long-range side-scan sonar “IZANAGIL.” On August 4, the ship entered to Matsuzaka
Port for changing the equipment and exchange of some researchers. After that, single-
channel seismic reflection surveys at night and grab sampling works at day time were
continued till August 10. During the leg, as the crane for sampling work was damaged,
the ship entered to the Omaezaki Port for repair on August 6. The ship entered again
to the Omaezaki Port for supplement on August 10, During the last leg, seismic survey
in night and sampling works in day time were repeated from August 10 to 13 like the

Table I-3  Participants aboard the Asia-maru for GA97 Cruise.

Yukinobu OKAMURA Marine Geol. GSJ Chief researcher, seismic survey
Shin'ichi KURAMOTO Marine Geol. GSJ Seismic survey

Ken IKEHARA Marine Geol. GSJ Sampling

Kohsaku ARAI Marine Geol. GSJ Seismic survey

Research Assistant

Tohru NAKASONE Kawasaki Geological Engineering Co.

Ikuko KUBO Chiba University
Miwa SASAKI Chiba University
Jun'ichi OKUYAMA Chiba University

Jiro HIRAMURA

Shinji YONESHIMA
Teddy PARA

Tohru SHIMIZU
Yoshinori KIKUCHI
Takayuki MURAKAMI

Kyushu University
University of Tokyo
University of Tokyo
Kanazawa University
Kumamoto University
Kumamoto University
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middle leg. Finally multi-channel seismic reflection survey was carried out in the
Kumanonada Sea from the night of August 10 to the morning of August 16.

About 980 km of single-channel seismic data and about 130 km of 48-channel
seismic data were collected from the area during the cruise. Geomagnetic survey and
gravity measurement were not conducted during this cruise. The ship collected 56 grab
samples.

Although the timing of this cruise was chosen for stable weather and calm sea, a
cold front and typhoon sometimes influenced the survey. Sampling work and multi-
channel reflection survey have not been carried out as originally planed.
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