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Forming Mechanism of the Sedimentary Basin at the Termination of the
Right-lateral Left-stepping Faults and Tectonics around Osaka Bay

Shigekazu KUSUMOTO" , Yoichi FUKUDA™® |
Keiji TAKEMURA"Y and Shuzo TAKEMOTQ"C

Abstract

O 0O In order to solve a mechanical inconsistency that the Osaka Bay basin exists between the
Median Tectonic Lindd MTLCand Arima-Takatsuki Tectonic Lin&l ATTLO right-lateral left-stepping
faults[T] we attempted to investigate and evaluate the basin forming mechanism at the termination
of right-lateral left-stepping faults by means of the dislocation modeling.

O O The results of the numerical simulations show that the sedimentary basin can be formed at the
termination of the right-lateral left-stepping faults develop, if the secondary fault caused by the right-
lateral motion is a reverse fault and its displacement is larger than 200 of the lateral motion. We
applied this model to the fault distribution in the Kinki district, and found that tectonic structures
around the Osaka Bay can be explained by combination of 1[the right-lateral motion of the MTL and
ATTL and 2Ckhe reverse motion of their secondary faults, i.e,, Nara-Toh'en Fault, Ikoma Fault and
Rokko-Awaji Fault Systems.
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Fig.[10 ald Vertical deformation fieldJ Sedimentary basin[l pull-apart
basinC due to lateral motion at the termination of right-
lateral right-stepping faults.

0 b0 Vertical deformation field(0 Upheaval structure: horst] due

to lateral motion at the termination of right-lateral left-
stepping faults. Thick lines in this figure indicate the faults.
These are semi-infinite vertical right-lateral fault. Distance
between faults is 5 km. Depth and width of the faults are 15
km. The right-lateral motion is assumed to be 1. The
vertical displacements were calculated in the same way as
Rodgers 19800 The contour interval is 0.01 m.
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Fig.L20 Distribution of simplified faults and sedimentary
00000000 Odbasins around Osaka Bay.
F10 Yamasaki Fault, F2[] Rokko-Awaji Fault System, F3[] Osaka-wan Fault, F40
Ikoma Fault System, F51 Nara-toh'en Fault, F6C Hanaore Fault. B1[]Sanda Basin,
B2JOsaka Basin, B3JKawachi Basin, B41Nara Basin. HIISenri Hills, HZJUemachi

High land, H3[ Sensyu Hills.
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Fig.[BO Simulated shear fracture propagation paths of
two echelon faults for() AO strong fault
interaction(] W/L<<1[] andl B[O weak fault
interactiond] W/L =~ 1[1J After Du and Aydin,
199501

O is the angle between the maximum compressive
stress and the fault trace. L is the half-length of the
fault. W is the distance between the faults. Although
the strong fault interaction distance between faults is
very small(] gives a convergent path for both echelon
faults independently of a, the weak fault interaction is
as follows; 10 If o >45°, faults propagate away from
each otherd a divergent pathO for a right-lateral left-
stepping and propagate toward each other for a right-
lateral right-stepping, 200 If o =45f1 pure shear(] the
shear fracture propagation has a convergent path for
both echelon faults, and 301f 0 <45°, the shear fracture
propagation has a convergent path for a right-lateral
left-stepping, and a divergent path for a right-lateral
right-stepping.
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Fig.00 40 Surface deformation fieldd verticalO
due to reverse fault motion.

Contour interval is 0.05[h. Rectangular

shown in this figure indicates the reverse

fault. Length, dip angle and thrust motion of

the fault are 5 km, 80°and 1 m, respectively.

Depth and width are 15 km.
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Fig.060 Forming model of the sedimentary
basin at the termination of right-
lateral left-stepping faults.

0 a0 Model: Thick lines are the main faults.
Thin lines are the secondary faults. Large
arrows indicate the principal axis of the
maximum compressive stress.

0 b0 Vertical deformation patternl] estimated
from the model all] The main fault has only
a lateral motion. The secondary fault has only
a reverse fault motion.
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Fig. 6 Fault arrangement in modeling.
The angle between the main fault and
secondary fault is 45°. As the simplest model,
vertical strike-slip faults(] main faultd and
reverse faults[] secondary faultd having the
dip angle of 80° were assumed. The depth
and the width of each fault are assumed to be
15 km.

oooboooooobobooboobooooobobooo
gboboooooboooboboboooobo
gbooooooooobabdo
gboobooobooboooboobobobobobo
gboomoboooesecconoboboon 2000
oooooboooobOooooDOobbooOD emg
gboz20b000b00b0O0o0coobobooobo
gbobobooobobooooobobobobo
go0oOoOoOoo 1skmOO0CCOOCOOODODOOO
gbooooooobooboooooobooobo
gboooobooboooobg20b0obobo
OO0 45°0000
gboobooooobobobooobobobbo
giogoboo200obobooooboogoooon
O00OOCOO0OO0OO0OO0O0O0 Okadai198s0 0000
gooon

voooooooood

OO0 7W0abdoDO0OODOOOOOCOOOOUM
g200000000000LO000DO MM adum
Us=1[I0.1[1] b0 UMHWs=1[10.2[17 cO UMIWs=1[10.30

— [ —



(a) (b}

(c) (d)

0yooooooooo200000000000000000000O0AO
00o0o00oo0oooo

0 a0l UMW=10.10 b0 UTHW*=1[10.2[0 cO U™HD°=1L10.3(0 dO UTLIW*=

1010.40

gooumrgO0o0oO00o0O0O000O000000000V 020000000

ooo0ooO0o0ooO0o0ooO0OO0sSsEMOO0O0OOO0O0OOO0O0O0O0O0O0

goooooooooooooo

Fig.[70 Vertical deformation field due to the combination of the main lateral
motion and the reverse motion of the secondary faults.

0 a0 UM =1[10.1, O b0 U™MW® =1010.2, O cO U™W° =1[10.3, O dO U=
1[10.4. Where, U™ and U® indicate the lateral component of the main fault and
the reverse component of the secondary fault. Distance between faults is 5
km. Warm color and cold color indicate upheaval and basin, respectively.
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Fig.[BO Locations of all tectonic lines and faults.
The broken lines show the bottom positions of the faults.
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Table 1 Table of fault parameters for each fault in the modeling.

oooooob ooobooo Ooooooo oOooooo ooooooo

oooooao ao a.o 0.0 0.0 0.0
ooooo 0.0 0.0 0.2 01 01
0000 kmO 43.0 ooo 70.0 47.0 45.0
00 MmkmO 15.0 15.0 152 152 15.2

00000 kmO 15.0 15.0 15.0 15.0 15.0
ooooomao 90.0 90.0 80.0 80.0 80.0
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Fig. 9 Formation of the Osaka Bay basin.
0 al Fault distribution-Summit level contour map and vertical deforma-
tion field.
O b0 Color contour of the vertical deformation field. Warm color and cold
color indicate upheaval and basin, respectively.
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