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Discovery of open gashes with bacteria mat and living
communities at the frontal thrust of the tectonic
belt along Eastern Margin of Japan Sea

Akira TAKEUCHI*® Eiichi TOKUYAMA™*? Sumio MIYASHITA*!0
Jiro NAKA*" Hiroyasu MOMMA *'! Kiyoshi OHTSUKA*!! Wonn SOH*!?
Jire ISHII* ¥ Tsumoru SAGAYAMA®Y Shin-ichi KURAMOTO*?

SHINKAI Dive 51, performed on May 27th in 1991, had found fresh fis-
sures on the hanging wall of thrust faults at the western foot of Northemn
Okushiri Ridge on the tectonic belt along Eastern Margin of Japan Sea. The
dive site is within the epicentral area of 1940 Off-Shakotan Peninsula
Earthquake({Ms=7.5).

One of such opened cracks, at 3 110m w.d., is associated with white col-
ored bacteria mat, which consists of powdered part and surrounding fibrous
part. Fibrous mat covers the mouth of open gash which is the continuation of
fresh fissure, while powder mat was formed in brecciated zone. Millimetric
sized scavenger such as snails and shrimps, as well as larger sized sea cugum-
bers and anemones, were gathered on and around the bacteria mat. Temper-
ature measured beneath the bacteria mats was higher by 0.13 degrees than
bottom water temperature.

Combining the results of submersible observations with those of deep-tow
camera survey, conducted on September 5th, 1989, the following conclusions
are possible:

1. Bacteria mats indicate modern seepage through fissures due to present-day
activity of the first frontal thrusts along the eastern margin of Japan Sea
Easin.

2. Formation of fresh fissures were probably due to the highly pressurized in-
tersticial water and triggered by an intraplate earthquake such as the
Off-Shakotan Peninsula Earthquﬂkg_
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Phote 1 A typical example of dead fishes, scattered on
the floor of Japan Basin.

Millimetric sized shrimps clustered around
the dead body,

Pheto of the deep-tow vertieal sl camera, at

00 01, Sept. 5, 1939, Water depth 2 497m,
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Fhoto 2 Fault secarplet at the first defermation front
aleng the eastern margin of Japan Basin
(3496m  wd.. Relative hight several deci-
meters)
Photo from video image data of the deep-tow
camera, at 100753, Sept, 5. 1989,
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BY Photo of the vertical still camera at the
same site
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Photo § Bacteria mat and comunity of small sized
fauna

Located on the continuation of an open gash.
3110~3107m wd,

Fhoto through the window of SHINKAT-6300
at 14 © 19 gn May 27 1901,
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Fhoto ¥ Millimetric sized snails clustered around
bacteria mat
Photo from zoomed image data of the video
camera on SHIMEKAI-6500, at 14 © 42 on May
27,1991, Same location as Photo 6.
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Phote &  Mat of fibrous bacteria extended upon opened

gash

Photo from zoomed image data of the video

camera on SHIMEAI-GS00, at 14 | 49 on May

27,1991, Same location as Photo 6.
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Photo 9 Black colored sediments beneath bacteria mat
Photo from zoomed image data of the video
camera on SHIMK AT=-6500, at 14 © 44 on May
27,1991, Same location as Photo 6.
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Photo 10 Powder-like bacteria mat coating gravel
Fhoto from zoomed image data of the video
camera on SHINKAT-G500, at 14 © 40 on May
27, 19%1. Same location as Photo G,

Proc. JAMSTEC Symp. Deep Sea Res.  {1992)



FER1 SiksgamesryrFUT7 e b
MgiH 2 FMMET 4 LPEH REES024m
19894E 9 A 5 B 12EE) 1 55
Phato 11 Bacteria mat formed at shouder of frontal

terrace
Still camera photo on Deep=tow at 12 - 11 on
Sept. 5, 1988, Water depth 3 024m
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Photo 12 TFresh opened gash at the margin of frontal
Lerrace
Still camera phote an Deep-tow al 12 7 13 on
Sept. 5. 1989, Water depth 3 016m
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