#

-

Kl 55 54 % (2009)
5%

o 209-221 E

JUNESE KRB A SR D 71V T 5 AR 12 IEh R

=R 5L R e i BB

(2008 4 12 H 5 H3ZfF, 2009 4£9 H 10 H2H)

Intracaldera Debris Avalanche Deposit Associated with Osuzuyama
Volcano-plutonic Complex in Kyushu, Southwest Japan

Koji MiMura™ and Toshimitsu Iwaya™*

Miocene Osuzuyama volcano-plutonic complex 30km across in diameter around 15 Ma reveals intracaldera
debris, newly named Kanaiso debris avalanche deposit. The solidified deposit involves irregular blocks reaching
50 m across as a megablock and displays sedimentary characteristics clearly instead of the lost topography, such
as blocks showing peculiar plastic deformation, disjunction and displacement along the joints as well as
jigsaw-puzzle cracks and patchwork texture with the matrix. Imbrication and flame-shaped tail of the blocks
develop near the boundary with the basement, indicating the flow direction of avalanche not from the inner
caldera. Also, a concentration in orientation of the long axis develops.

The avalanche deposit consists of debris derived from the basement Shimanto supergroup of Cretaceous to
Early Miocene, Iorigawa conglomerate and Welded tuff 1 of rhyolite in the lower units of the complex. But no
debris derived from Welded tuff 2 of dacite in the upper unit of the complex appears in the deposit, except a few
obsidian blocks in the same chemical composition of the Welded tuff 2. Neither pumice nor volcanic ash exists
in the deposit obviously.

The avalanche deposit occupies two horizons in detail. The lower one overlies the basement and the
solidified Welded tuff 1 and is overlain by the Welded tuff 2. Another one intercalates in the lower part of the

Welded tuff 2.

These facts suggest that the Kanaiso debris avalanche deposit derived from the unstable caldera wall most

probably soon after the caldera collapse of the complex.

No debris avalanche appeared during the first pumice

eruption to issue the Welded tuff 1. But putting a cooling lag after the first pumice eruption, avalanches occurred
before the main phase in the second pumice eruption producing the Welded tuff 2.
Key words: intracaldera debris avalanche deposit, plastic deformation, imbrication, orientation of blocks, Mio-

cene Osuzuyama volcano-plutonic complex.
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Fig. 1. Locality map based on Iwaya and Mimura (1992). Miocene volcano-plutonic complex around 15Ma

along the Outer zone: Osuzuyama (O), Okueyama (S), Ishizuchiyama (I), and Kumano (K). Circle:
outcrop of the debris avalanche deposit and the locality number in the text. The debris avalanche deposit
contains blocks abundantly of the basement and the Iorigawa conglomerate (solid circle), abundantly of
the Welded tuff 1 (open circle) or apparently even of them (half solid circle). The maximum size of the

observed blocks is shown in parentheses.
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Fig. 2. Sequence of the stratigraphy (left column) and caldera-related events (right column) at the

Osuzuyama volcano-plutonic complex modified from Iwaya and Mimura (1992). See text for details.
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Fig. 3. Debris avalanche deposit which covers the Welded tuff 1 and underlies the Welded tuff 2. a. Debris

avalanche deposit (D) on the Welded tuff 1 (W1) at locality 7 north of Yamanota, western southwest of
Hyuga city. B: outstanding blocks of the Welded tuff 1, F: flow boundary shown with a wavy etching
line, p: step under construction, t: road, v: vegetation, j: a jeep-type car, c: concrete-covered sidewall of
the Welded tuff 1. The present crop is covered. b-d. Debris avalanche deposit (D) crops under the
Welded tuff 2 (W2). b. North coast of the type locality 3. c. The type locality. d. View from the
direction of C in figure c. s: sea side.
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Fig. 4. Debris avalanche deposit intercalated in the Welded tuff 2. a. Distribution map around the northern sea shore
of Oguragahama, locality 6. b. Contact between the debris avalanche deposit (D) and the lower Welded tuff 2 (W
2). s:sea side. Scale is 1m. c. Irregular contact cuts the foliation of the lower Welded tuff 2 (W2) on a
horizontal sea-side crop. See the direction of photo in a. Scale is 20cm. d. Debris avalanche deposit (D) cuts the
foliation in the block of the lower Welded tuff 2 (W2) near their boundary. s: sea side. Scale is 20 cm.
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Fig. 5.

Debris avalanche deposit including various blocks. a. View of the outcrop with weathered surface in

light color at locality 1, western northwest of Iorigawa. Several persons are standing in front of the center
of the crop. b. Sketch of the cross section of debris avalanche deposit. Included blocks are mudstone

(m), silt stone (t), sandstone (s) and green stone (g) from the basement.

Others are the Iorigawa

conglomerate (i) and the Welded tuff 1 (w). The matrix (M) is composed with mixed fragments of the

blocks. p: steps under construction. The crop is covered with concrete now.
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Fig. 6. Megablock in the debris avalanche deposit at
locality 5 along Kashi seashore. wt: Welded tuff
1, nw: non-welded part of the Welded tuff 1, M:
matrix. s: sea side, v: vegetation. 1m scale.
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Welded tuff ( 32.4% welded tuff. n=86)
Mudstone  ( 2.0% mudstone. n=37)
Sandstone  ( 12.7% sandstone. n=47)
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Matrix <3mm ( 52.9% matrix)

n: numbers of chips

Fig. 7.

[ ] Welded tuff (31.1% welded tuff. n=70)
i Mudstone  ( 0.2% mudstone. n=7)
Il sandstone  (22.7% sandstone. n=83)
Matrix <3mm ( 46.0% matrix)

n: numbers of chips

Chips mixed in the matrix of the debris avalanche deposit shown on a stone wall at locality 2. Chips

bear the peculiar behaviors as same as those of blocks. %: in area. F: foliation of welded tuffs.
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Fig. 8. Modified blocks including irregular plastic
deformation in the avalanche deposit. a.
Meandering block of sandstone at locality 5.

The left rim of the photo is about 15 cm long.
b. Thin mudstone (ms) attaches a modified
block of sandstone (ss) which has a flame-
shaped tail at the left end at locality 4. Scale
is 20cm. c. Jointed block of sandstone getting
untied at the lower right end showing a flame
like tail at locality 5. Scale is 20cm. d. Pull-
apart mudstone block along an open crack at
locality 3. e. Displacement along a joint in a
sandstone block at locality 5. Scale is 20 cm.
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Fig. 9. Sketches of the blocks in the avalanche

deposit. a. A block of the Welded tuff 1 (wt)
coming loose along jigsaw cracks at locality 1. b.
A conglutinated block of mudstone (ms) and
Welded tuff 1 (wt) at locality 1. A ribbon-shaped
block of mudstone appears in the upper left. c.
Patch worked blocks of mudstone (ms), sandstone
(ss) and Welded tuff 1 (wt) with rare matrix (M)
at locality 2.
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LY R VIROBE Ty 7, ¢ /¥y FT—
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wt: IBREEICEE D SRE M. HE DI H
THb., Hig2

Fig. 10. Imbrications along the boundary with the base-
ment at locality 3. a. Imbrications at the bottom of
the debris avalanche deposit in the upper 2/3 of the
photo on the mudstone of the basement in the lower
1/3. Scale is 20cm. Imbrications suggests a flow
direction from the left, northeast to the right, south-
west. A larger block on the right hand has an open
crack showing the same flow direction of the
imbrications. b. Marking sketch of the long axes of
blocks revealing imbrication. D: debris avalanche
deposit. B: basement. Scale is 20 cm.
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Fig. 11.
direction of the debris.

Flame-shaped tail of a block indicates the flow

Left end of the imbricate
block of mudstone (m) over a block of sandstone
(s) has a tail getting untied like a flame at locality
4. Scale is 20cm. M: matrix. Remember similar
blocks shown in figs. 8b and 8c.
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E— Welded tuff 2
[ Blocks of debris avalanche deposit ( 41.3% blocks. n=411)
Welded tuff ( 1.6% welded tuff. n=34)
Mudstone ( 48.9% mudstone. n=256)
Sandstone ( 35.0% sandstone. n=98)
Conglomerate ( 14.5% conglomerate. n=23)
[ 1 Matrix of debris avalanche deposit ( 58.7% matrix)
Bl Shimanto Supergroup

15%

Rose diagram of blocks

- BEBEOE

( n: numbers of blocks)

N32°28'15

E131°40'48"

20 meters

System : Latitude / Longitude
Datum : World Geodetic System 1984

Fig. 12. Concentration in orientation of the blocks is observed crossing diagonally for the direction of the
debris avalanche supposed by imbrications (Fig. 10) on the flat seashore at locality 3. Near the cropped
basement, the orientation tends parallel to the flow direction. % in area. A: the vertex of the most far-off
distance, B: center of gravity, C: the intersection of the extension line of the line segment AB and a block

outside.
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