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Abstract

During November 1979, the Hydrographic Department of the Maritime Safety Agency, in co-
operation with the Geological Survey of Japan, carried out a survey of seabottom crustal structures
along a straight line 274 km length across the Japan Trench off the Joban District in northeast Japan
(Figure 1), The survey used a multichannel seismic reflection profiling method on the Kaiyomaru, 990
tons JAPEX (Figure 2).

The authors describe an outline of the structures from the seismic record sections obtained
from the survey (Figures 3, 4, 5, 6, 7 and 8).

The continental slope is formed with sedimentary layers (A, B, C, Dand E), 1~3 km thick
and its basement (F), which are presumably inferred to be the Quaternary to the Tertiary and the
Cretaceous respectively, based on a comparison with investigations off the Sanriku District (Figure 9).
The basement is folded 'in 30~50 km wavelengths on a large scale, and is able to be traced from the
continental shelf to the 6500 m deep bench. The sedimentary layers are gently folded with a char-
acteristic change of folding axis in the locality such as a non-turnover type of the shelf break area, a
turnover type of the deep sea terrace area, and a shift type of the trench slope area, accompanied by a

synthetic fault, an antithetic fault, and a reverse fault, respectively.
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The outer trench slope which is formed with the upper layers (Ao, Bo), average 0.7~1.1km
in thickness and a basement (Co), gently slanted to the trench axis, accompanied by some graben
and horst like structures. Furthermore, a part of the upper layers and the basement trace from the
trench axis to beneath the (inner) trench slope, a distance of 50 km with an average inclination of 5°,
and 9 km deep under the sea bottom. Beneath the inner trench wall, an accretionary prism-like struc-
ture can be seen.

A historical development of structures of the continental slope is presumably as follows :

After sedimentation and subaerial erosion of the Cretaceous, it formed large scale foldings
with 30~50 km wavelengths. Synclinal areas became sedimentary basins of the Paleogene and
successively incurred a subaerial erosion. In the Neogene, a sedimentary basin extended on all over
the continental slope area. The layer was deformed by a tectonic movement. A syncline beneath
the lower deep sea terrace changed to an anticline axis, and the trench slope area warped down toward

the trench axis. In the upper Neogene-Quaternary, a sedimentary basin was laid on the continental
shelf and the deep sea terrace: area, or subaerial erosions occurred in. almost all anticlinal heights
during this age.
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Figure 1 Location map of multichannel seismic reflection profile off Joban District,

Northeast-Japan.
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Figure 2 Shot point map along multichannel seismic reflection

profile off Joban District
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Figure 6 Topographical section and major folding along track line

A, : Upper Deep Sea Terrace Anticline S; ¢ Shelf Break Syncline

A; : Intermediate Deep Sea Terrace Anticline S, : Upper Deep Sea Terrace Syncline
Az Trench Slope Break Anticline S3 : Lower Deep Sea Terrace Syncline
A, : 4000 m Deep Bench Anticline S; : 4000 m Deep Bench Syncline

LOIALSIA NVEO! Jd40 ONITIA0Nd DINSIAS TANNVHIILTIAN

Ax : Lower Deep Sea Terrace Anticline
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Figure 7 Interpreted section from multichannel seismic reflection profile off Joban District

Vertical lines show main fault, especially arrow sign indicates reverse fault,
A~E : Sedimentary layers of the continental slope
F : Basement of the continental slope
Ao : Acoustical transparent layer of the outer trench slope
Bo : Acoustical opaque layer, shown strong reflection, of the outer trench slope
Co : Basement of Ao-Bo layer of the outer trench slope
As : Alternations of acoustical opaque layer beneath the inner trench wall
As’ : Alternations of acoustical opaque layer beneath the lower trench slope

Mo : Mohorovi¢ié discontinuity (presumably)
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Figure 8 Changes of sedimentary basin of A~E layer off Joban District
Pg : Paleogene, N : Neogene, N-Q : Neogene-Quaternay, Vertical

axis : thickness of sedimentary layer.
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Figure 9 Geological section off Sanriku District (after Ishiwada et al., 1977)

N-Q : Neogene-Quaternary, Pg : Paleogene, K; : Upper Cretaceous, K; : Lower Cretaceous.
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Annexed Table Table of stacking velocity obtained from velocity

analysis - constant velocity scan-~at every 3km

Note) CDP : common depth point number
SP  : shot point number

Time : depth in two way travel time in second

STK VEL : stacking velocity
INT VEL : interval velocity

COP ug COF 168 COP 288 COP 408
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Figure 3, 4, 5; You can see the individual file.





