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Distribution of the Slip Rate Constituting the Kongo Fault System and Landform
Development along the Southwestern Rim of the Nara Basin

Daisuke HIROUCHI P

Abstract

O O The Nara basin, located in the central part of the Kinki triangle in central Japan, mainly
consists of Plio-Pleistocene sediments(] Osaka groupl] Pleistocene terrace deposits, and
Holocene alluvial deposits.

0O O The upper most part of the Osaka group extending in this area consist of fluvial deposits,
and is correlated with the Ma3, which is includes the Azuki tephra.

O O The terrace surfaces have developed along the eastern foot of the Kongo-katsuragi Range,
in the southwestern part of the basin. Based on the distribution of surface heights and
stratigraphies, these terraces are classified into the H, M1, M2, M3, L1, and L2 surfaces in
descending order.

0 O The Kongo fault system striking in the north-south direction extends along the eastern
foot of the Kongo-katsuragi Range. This fault system consists of the Yamaguchi, Kongo,
Nakato, and Yamada faults. These faults have displaced fluvial terrace surfaces, and the slip
rates of the vertical component are about 0.03-0.3 m/ky.

O O The Median Tectonic Line striking in the west-east direction and extending southward of
the Nara basin, separates the Izumi Range and the Kinokawa lowland. The Shobudani fault,
one of the fault systems of the Median Tectonic Line, had a tendency of reverse faulting
activity in the former half of the Quaternary. On the contrary, right lateral faulting activity of
the Gojodani fault started from the middle Pleistocene, and this tectonic movement has
continued to the present along the Median Tectonic Line.

0 O Based on the stratigraphy of the Osaka group and fault activity around the study area, the
fact that the Nara basin was divided from the Kinokawa lowland by reverse faulting of the
Shoubudani fault at least the early Pleistocene, was, clarified. This faulting also formed the
present drainage pattern and the watershed located in the southwestern part of the Nara
basin.

0 O Fault activity of the Kongo fault system started after the middle Pleistocene. The central
part of the fault system shows the highest slip rate. On the contrary, the slip rate at the tips of
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fault system show a small value compared with the slip rate in the central part of the fault
system. Both the height distribution of the terraces and that of the Kongo-katsuragi range,
extending to the southwestern part of the Nara basin, have same trend in comparison with the

distribution of slip rate along the Kongo fault system.
O O In conclusionOtectonic movement with faulting of the Kongo fault system has affected the
formation of landforms in the southwestern margin of the Nara basin.

Key words[ Kongo fault system, the Median Tectonic Line, Kongo-katsuragi Range, Nara
basin, active fault, landform development, slip reate, pregressive faulting
goooooooooobbobbbobbbbbobb b0 oboooboboo

obooooooooobobobobo

oo o oo

oboboooboobooboboboboobonbog
gboooboobobobooobobooboobo
gbobooboobooobooboobobooboono
ogooooooobobobooboboooboonog
gooooobobooboooooooo,bbobo,
19840 OO OO ,1988J 000000 OOODO
ooooboobooobobuoboboobobonboog
gbooooobobooboboboboobooboo
gboooboobooobooboboooobooonoo
goooboboooboooooobuoooog
gboooboobobobooobobooboobo
oboooboobooooobooboboobono
oooobooboobooooooooboboboboooob
gboboooobooboboboooo

gbobooboooooooooobobbbooooob

gogbogobooboobobooboobboo

gbooboobooboobobobooboobooog
gboooooboboooboboobooboono
oooobooboooboboobobooobonoog
gbobobooooobogooo

oboboooboboooboboooboobooono
oooooobobooobobooboobonog
gbooobooboboobobooboboobooboo
oboobooboooboobobobobooboooboo
ooooboobooobobobobooboooog
gbooooobooobooboboboobooboo

bobooooboobooooboobboooobo
gboboooboobooobooobobooobo
goooooog
gbobooooommoobooboboboo
gbobooooobooboobobobobooobo
gboboooboobooboooobobooobo
ooooooooooooobooboog, 1968
gboboooooboboobobobobooobo
goooboboboooooobobboooooo
gboobooooobobooobobboobobo
gboboooooboboobobobobooobo
gboooboooooboboobobobobo
gboboooobooboooboooboboobobo
gbooooooooobobonb
gooooooooobobobbooogoogonog
DDDDDDDDDDDDDDDDDDJDDDDD
gboboooooooboooobobobbo
gboboobooobobooboboobobooobo
boboboobooboboooboboobo
gbobooooobobooboboobobooobo
gooobbooooooooobboooooo
gboboooooboboobobobooboobo
gbooooooobooboooboon, 198500
gboboooooboboobobooboooobo
gbooboooooooboobobobob
gbooboobobooobobooobobobbo
gbooooboobooboobgobooobooobo
gbobooooboobooooboboboobobo

— [ —



—active fault

syl Lo e AR} s
sinactive fault{Quaterary fault)

01j0o000o0oooo0oooooonod

Fig. 10 Topography and active faults in and around the Nara basin.
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Table 10 Geological chronology of the survey area.

era sub-era/period epoch approx. agell Ma/kall stratigraphic unit surface and tephra
alluvium
Holocene
0000010 ka . L2
Lower terrace deposit
Late 00 230 27 ka L1
Pleistocene 50 0 130 ka Middle terrace deposit M1, M2, M3
Middle Higher terrace deposit H
Quaternary Pleistocene Gojo formation
Cenozoic Upper part of Osaka .
Oooonoo.7 Ma groupd] Azuki tephra
Early

Pleistocene

oooo 1Ma

Lower part of Osaka
group, Upper part of
Shobudani formation

Pinku tephra

Late Pliocene OO OO 2 Ma

Lower part of Fukuda tephra

Neogene Shobudani formation
Miocene 13-16 Ma Futagami group
Late Izumi group
Cretaceous Rvoke granite
Mesozoic Cretaceous Y 9
Early O Late Sambagawa metamor-

Cretaceous
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Fig. 20 Geomorphological land classification map
of the northern part of the study area
O southwestern part of the Nara basinll
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Fig. 40 Geological map of the north central part
of the study area.
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Fig. 50 Topographic profile and geologic section
across the Kongo fault system.
The locations are shown in Fig. 4.
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Table. 200 Correlation of terrace surfaces in and around the southwestern part of the Nara basin.

Southwest part of Nara Basin

Kinokawa

this study Mizuno et al.0 19940 Okada and Sangawal] 19780

H 200 O 300 ka H Yamada surface 200 O 300 ka
M1 Koino surface

M1 100 + 20 ka 100 + 20 ka
M2 Yamakage surface

M2 50 0 80 ka L1 Nohara surface 50 O 60 ka

M3 ?

L1 230 27 ka L2 Futami surface 250 30 ka

L2 10 ka L3 Imai surface 100 15 ka
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Fig. 60 Height distribution of terraces along the Kongo fault system.
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The locationO x 100 is shown in Fig. 2.
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Fig. 90 Topographic sections across the Kongo
fault system.
The locations are shown in Figs. 2 and 3.
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Table. 30 Description of active faults constituting the Kongo fault system.

fault name  section No defomation terrace agel kal sliprated m/kyQ

Kongo fault 1-1' 6m L1/L2 23-27 0.26-0.22
2-2' 56m L1/L2 23-27 0.24-0.21
3-3 1.8m L1 23-27 0.08-0.07
4-4 3.5m L1 23-27 0.15-0.06
5-5' 26m L1 23-27 0.11-0.1
6-6' >3.3m M2 50-80 0.07-0.04
-7 2m L1 23-27 0.09-0.07
8-8' 6m L1 23-27 0.26-0.22
9-9' 3.8m L1 23-27 0.17-0.14

10-10* 4m M2 50-80 0.08-0.05
11-171° 4m L1 23-27 0.17-0.15
12-12' 5m L1 23-27 0.22-0.19
13-13' 55m L1 23-27 0.24-0.2
14-14' 55m L1 23-27 0.24-0.2
15-15' 3m L1 23-27 0.13-0.11
16-16' 25m L1 23-27 0.11-0.09
Loc. 11 >1.5m L2 10 0.15 “outcrop
17-17" >6.4m L1 23-27 0.28-0.24
18-18' >6.5m M3/L1 ? ?
18-18' >7.5m M2/M3 50-80 0.15-0.09
18-18' 2m M2 50-80 0.04-0.03
19-19' 5m L1 23-27 0.22-0.19
20-20' >11m M2 50-80 0.22-0.14
20-20' 4.6m M2 50-80 0.09-0.06
21-21' 25m M2 50-80 0.05-0.03
22-22' 25m M2 50-80 0.05-0.03
23-23' 5m M2 50-80 0.1-0.06
24-24' Om M1 80-130 oo
Nakato fault 25-25' 3.5-2.25m L1 23-27 0.15-0.08
26-26' 4.75m L1 23-27 0.21-0.18
27-27" 4m L1 23-27 0.17-0.15
28-28' 1.25m L1 23-27 0.05
Yamada fault 27-27" 1.25m L1 23-27 0.05
29-29' 6m L1 23-27 0.26-0.22
30-30' 7.25m M3/L1 ? ?
31-31' 7m L1 23-27 0.3-0.26
14-14' 3m L1 23-27 0.13-0.11
15-15' 15m L1 23-27 0.07-0.06

" Satake et al.[0 19990J

gboooboobobooboobobooboono gboboooboobooooooobobooobo
0000000000 Ichihara et al.00 197500 gboboboooboboooobobooobo
golo7s0oooUoooboOooooooooDoO gboobooooboobooboobooobooboobo
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Fig. 100 Distribution of the slip rate along the Kongo fault system.
allDivisions of fault line, bOadded in all faults line data.
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Fig. 110 Relative height of several terrace surfaces along the Kongo fault system.
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