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Recent Crustal Activity Revealed on the Bottom Surface in the
Oeeanward Slope of the Northern Japan Trench
Report of Research Dives 65, 66 and 67 of “Shinkai 650"

Hiroshi HOTTA** Kazuo KOBAYASHL®® Yujiro OGAWA™®

Deep bottom of the northwestern Pacific Ocean in the middle slope of the
deep-sea trench was first investigated and sampled using the rescarch sub-
mersible “Shinkai 6300, Results of three dives indicated existence of a num-
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ber of steep cliffs and small cracks mostly paralleling the trench axis. Dive
sites were located in a graben situated on the oceanward slope of the north-
ern Japan Trench roughly 230km east off Miyako, northeastern Honshu,
Japan. The graben is bordered on both sides by escarpments with a relative
height of about 300m and elongated in a N30°E direction with a length of
40km. The two dives on the east and one on the west showed that the scarps
are composed of 3 to 4 steep cliffs with a height lower than 100m, interrupted
by narrow terraces, trending mostly N-§ or N30°E, but alse NSO'E or
MN150°E. Most of these steep cliffs are divided into many steps with heights of
several tens of cm to a few meters. On the outcrops we observed white rocks
possibly of mudstone. A few white strips were seen in the outcrops which
were presumed to be tephra layers brought by prevailing winds from the is-
land arc¢ wvolcanoes. Black coated boulders observed on the terraces were
pumices as revealed by collected samples. Mo basalts and thickly ferroman-
ganese coated rocks were found. Our observations have shown that these
cliffs were formed by normal faultings of the oceanic crust which are presum-
ably caused by extensional forces exerted in a direction roughly perpendicular
to the trench axis. They might be correlated to a great Tsunami earthquake
accurring in 1933, Cracks were found in the upper slope of the scarps. They
appear to be quite young, as the sediment cover is very thin. The cracks werc
probably formed by horizontal stretching of the superficial crust, which
appear to be correlated to a number of natural shallow micro-carthquakes
observed by ccean bottom seismometer arrays deployed in this region.
Benthic animals are reretively plenty compared to the abyssal plain of the
Pacific Ocean, but no commumties have been discovered in this area.
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Submersible track on the multi-narrew beam map of Dive
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Fig. 3 Photograph (1) of siliceous iogenic mud of sam-
ple D-G6-1,
Electron micrescopic phote of the same sample
(2], Parallel joints are remarkable.
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Fhoto 1

Temperature measurement at the bottom of
the trowgh.
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Photo 2 North-south lrending graben-like gash at the
lower slope,
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Fhoto 3 Sampling of siliceous biogenic mud at the
lower slope.
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Photo 4 Mudstene outerap at the lower stope,
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Dhstribution of mudstone blocks at the lowey
alope.
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Phote 6 Morth-zouth trending mud ridge at the upper
slope,
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Phote 7 Cracks at the wall of a trough at the upper

slape.
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Fhote 8  Mudsione outrop  al  the wpper slope.

Merth=south {trending steps are developed
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Phots ¥  Blocks at the bettom of the trowgh, They are
tought to be manganese-coated pumice

blocks.
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Fhoto 12 MNerth-seuth trending steep cliff at the lower

slope of muddy roek,
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Photo 100 White blocks scattered at the lower slope.

They are thought ta be muddy rocks,
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Photo 1] Mortheaster trending step at Lhe lewer slope,
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FPhoto 13 Mortheast trending trouwgh at the upper slope.

MWote the odge of the wall is eroded to be
reunded.
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Phato 14 Muddy rocks oulcropped at the upper slope.

Proc. JAMSTEC Symp. Deep Sea Res.  (1552)
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Photo 15 North-south tréending trough at the upper HmidiRfE BERwrFrao—Fqran

slope, zm)
Phota 18 Blocks distributed at the slope bottom be-
neath the steep slope (white ones are muddy

rocks, and black ones are manganese-coated
pumice).
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Phota 16 Edge of a north-soith trending trough at the
upper slape.
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Phota 18 Beginning of the muddy rocks at the lower

slope.
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Photo 17 Sampling of a pumice block al the trough bot-
o,

B0 PR 3 0B AL 1 s
Phota 20 Morlh-souih trending 2mall step al the lower
slope,

Prog, JAMSTES Symp. Deep Sea Ras.  {1992)
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Maorth=south trending trough=like gash avobe
the lower slope.
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Photo 21
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Photo 22 Two=direction cracks at the edge of the
trough.
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Phote 24 Several meters deep erack. The both sides
were pulled apart.
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Fhota 25 Block just before to fall.
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Photo 23 Wall surface of the trough, Mote the horizon-
Lol stratification.
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Phote 26 Gralben-like topography of the souther exten-
gion of the Lrough, Mote very thin sediment
cover in Lhe Lrough,
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Phota 27 Two parallel troughs.

Prog, JAMSTEG Symp. Deep Sea Res.

(1992}
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Phote 28 Quterop of muddy rock at the upper slope,



	日本海溝北部海側斜面の地殻構造「しんかい6500」第65，66，67潜航報告
	1.はじめに
	2.潜航結果の概要
	1) 第65潜航
	2) 第66潜航
	3) 第67潜航

	3.表層構造の成因
	謝辞
	参考文献
	写真


