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Abstract

Izumi sedimentary basin (ISB), west of Shikoku, Japan, is widely distributed across the western side
of the Sakuragi Bend of the Japan Median Tectonic Line (MTL). It is not obvious how the ISB formed,
but this feature is similar to an asymmetric pull-apart basin. The stratigraphic succession and tuff
layers show that ages tend to decrease toward the Sakuragi Bend. We investigate whether the ISB is an
asymmetric pull-apart basin using analogue model experiments with running sand. A pull-apart basin
of length 60 cm and width 20 c¢m is formed, and secondary normal faults appear on the surrounding
surface. A cross-section parallel to the direction of displacement shows that the stratigraphic
succession of the pull-apart basin becomes younger toward the releasing bend. A listric normal fault,
which has the opposite dip to the master fault, is observed in a cross-section perpendicular to the
direction of displacement. These results are consistent with the observed properties of the ISB west of

Shikoku, thereby supporting the possibility that the ISB is an asymmetric pull-apart basin.
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Fig. 1. Distribution of the Izumi group and MTL in the Shikoku region, Japan. fault segments are designated A-D based on
the distribution of the lzumi group.
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Fig. 2. Geology of the study area modified from the ehime geological map editorial committee 1/200,000 geological map
1957. no. 1: metamorphic and volcanic rocks (sambagawa-migabu zones). no. 2: ryouke metamorphic rock. no. 3: ryouke
and hiroshima granites. no. 4: izumi group. no. 5: tuff layer. no. 6: ishizuchiyama tertiary system. no. 7: quaternary
sediments. solid and dotted lines indicate observed and inferred faults, respectively. Line A-A' indicates the cross-section.

Fig. 3. Geological cross—section of the study area. the red solid line indicates the dip direction of the bedding plane.
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Fig. 5. (a) Experimental apparatus. A step-over section is positioned at the border between blocks; the displacement of
the sandbox produces extension. The asymmetric model has only one block displacement. (b) By causing displacement of
the experimental apparatus, the symmetrical model moves the blocks on both sides, while the asymmetric model moves
the block on only one-side for the sinistral sense.
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Fig. 6. Fault development on the surface plane of symmetric (a) and asymmetric (b) models. A sequence of faults is
represented by a number on the white schematic. the numerical value is the total displacement of the block in centimeters.
the red line symbolizes the step of the bottom of the sand box.



CH3 2 H|Ch R SATHH, HETHH

HE S7M7 = AYS SRS, RYutA Y AR B3 FYote] ZIMYEHIR v, T TS 434 debA
Uil

Fig. 7ot ARG AS ot mdlo] AR B e o] Golw, Fig. 7o 54 Tolth TS HEo A T
Zopr| tioll ARl @ EZ 0] FHof st o T A 7] Aol FIet Ref(nig Rl E EIA] 5t A
Zoll EJAAR e8RS AT F) 0] A= AFellA 35~500, 5ol 4] oF 1007} == el ool FE k.
T18u 11 A= Fig. 7b2] A-A'?}FB-B'ofAet o] B = Fof Qlo], A-A'(EF A9 Ti)= A& F 50°, 50|
2F 35021 Zof H[al| B-B(E5F B2 &)= A1&0] 35°, 5&0] 5000|t}. St B4 2] 7120 237} A= o] o
27019 2] FAlo] AR

oA o] B oA =AY HA] Hof| FH3E RefEat Ad Fof| ElZ A7 RafjEo] ojB 7

rr

o

)
T
g5
N
oflt
ox,
i
mu
-0,
[r
i,
2
A
Ry
lo
o,
_l
ﬂ
fu)
Jata
N
oF
Mo
!
=
O
N
B
rE
]
ol
o,
S o
o
=]
e
=
]
(98]
(@]
8
o,
32
)

Fig. 7. Pull-apart sedimentary basin formed by a symmetric model after the experiment. (a) The red line denotes a step
over-type feature on the underside of the sandbox at the end of the experiment. (b) The east-west cross-section shown.
(c) The north - south cross—section shown.
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Fig. 8. Pull-apart sedimentary basin formed by an asymmetrical model after the experiment. (a) The red line denotes a
step over-type feature on the underside of the sandbox at the end of the experiment. (b) The east-west cross-section
shown. (c) The north - south cross-section shown. Along the basin, the right block is displaced toward the inside of the
figure, while the left block is stationary.
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Fig. 9. Photographs of the north-south cross-section and analytical plots of symmetric (a) and asymmetric (b) models. It
corresponds to the center of each basin.
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Fig. 10. Fault analysis diagram on the surface plane of the symmetric (a) and asymmetric (b) models at the point of
displacement. Numerical values indicate the total displacement in centimeters.
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