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The lower Miocene Inamura subaqueous landslide deposit at Kamiichi-machi,
Toyama Prefecture, central Japan
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Fig. 1. Location of the Inamura outcrop (a) and geological map of the

B OB ORECIHMECHhELEIoREBHERRS, I area surrounding the outcrop (b: after Kaneko, 2001). In ascending
B AIN— 2 0#BR, GRSt EAE, Sh@Eatktatt stratigraphic order, the Neogene Tozen (Iz, £ F1LJ&), Fukuhira (Fh, i
LT DB LE DS L FTS. b, MHFEEICITAAS f#), Higashibessho (Hb, * | Fi /&), and Otogawa (Og, ¥ JI[J&) forma-
IR R 2222 2% (19H02397) O % fi il L 7=. tions dipping to the northwest overlie pre-Cenozoic rocks in this area.

The Orido tuff member (Or, #17 E KA HLE), a lower part of the Fukuhi-
ra formation, dips 10°-25° north- to northwestward due to post-deposi-
tional uplift of the hinterland.

Fig. 2. Aerial photograph of the Inamura outcrop, showing large cliffs that open toward the south. The outcrop comprises alternating beds of tuffaceous
sandstone and mudstone, tuff and tuff breccia of the Orido tuff member. Some of the alternating beds are thought to have slid along the seafloor relative-
ly soon after their deposition, dipping from back to front in this image, independent of the present-day direction of the strike and dip. Red boxes and
numbers indicate the locations of the photographs shown in Figs. 3, 4 and 5.
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Fig. 3. Photograph (taken in 2003) of
the western cliffs of the Inamura out-
crop. An overturned fold and ramp an-
ticline (see the close-up images in Fig.
4a, b) are visible in the upper portion
of the alternating beds of tuffaceous
sandstone and mudstone. The same in-
terval in a downstream location (upper
left) is less deformed. The underlying
alternating beds are undeformed com-
petent sediments. The overlying tuff
layer contains huge slumped blocks of
the alternating beds (see the close-up
image in Fig. 4b). In this photograph,
the slide direction is from the lower
right to upper left.

Fig. 4. Close-up photographs of the
overturned fold (a) and ramp anticline
(b) described in Fig. 3, and a high-an-
gle overturned fold (c). In (c), the up-
per part of the alternating beds of
sandstone and mudstone (B2) was
thinly collapsed into an overturned
fold (3). This interval is repeated in
the underlying alternating beds (B1),
becoming thinner to the east of the
cliff shown in Fig. 2. The top of layer
B2 was eroded by tuffaceous layer C.
In (c), the slide direction is from back
to front.

Fig. 5. Photographs of the slide sur-
face (a) and boudin (b). The row of
red triangles in (a) indicates the slide
surface. Pale sandstone flakes are in-
corporated into the mudstone just
above the surface. Sandstone below
the slide surface turned upward into
an overturned fold (yellowish-green
triangles), the upper part of which was
cut away by the slide. The pale grey
sandstone bed (S) is narrow at the cen-
ter of the image shown in (b), and the
space is compensated by plastic defor-
mation of the over- and underlying
mudstones (m).
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Fig. A. Aerial video of the Inamura (f##1) outcrop and surrounding landscape. The
lower Miocene Orido tuff member is exposed at the outcrop, which expands gener-
ally southward. Some of the alternating beds are thought to have slid along the sea-
floor at the time, dipping from north to south, independent of the present strike and
dip direction. In this video, Toyama (& L) Plain, Toyama Bay and Noto (H£%) Pen-
insula are seen from a distance in the northwest, with Hayatsuki (5 H) River in the
northeast.
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