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Timing and Displacement of the Most Recent Surface Faulting on the Hatano Fault of
the Median Tectonic Line Active Fault System, Southwest Japan

Hideaki GOTO " Hiroyuki TSUTSUMI U5 and Shinji TODA U0

Abstract

O O The Median Tectonic Line active fault system MTLO with an average slip rate as high
as 5-10 mml/yr, is one of the most active inland faults in Japan. However, the long-term
seismic risk of the MTL has been poorly known, because of insufficient paleoseismological
data, especially timing and displacement associated with the most recent surface faulting.

0 0 We carried out a trench excavation survey across the Hatano fault in Doi town, Ehime
Prefecture, and were able to precisely determine the timing of the latest faulting event. The
survey site is located between range-facing fault scarps level 0.8 m high on an alluvial fan. We
first excavated two trenches across the fault to precisely locate fault traces. Faults cutting
Holocene sediment were exposed on both walls of each trench. The sense of apparent
displacement across the fault zone is down to the south, which is consistent with fault scarps
around the trench site. Then we excavated two trenches parallel to the fault zone to expose
stratigraphic evidence of horizontal displacement associated with past earthquakes.

0O O The sediment exposed on the trench walls contains evidence of two faulting events in the
past 3500 years B.P. The most recent surface faulting along the Hatano fault occurred
between 1520 cal A.D and 1660 cal A.D. This is the first paleoseismological data that precisely
constrain the timing of the most recent faulting event of the MTL. We have estimated 2.5 +
0.5 m right-lateral displacement and 0.3-0.5 m vertical displacement up to the north during
the most recent faulting event based on an offset of paleo-channel deposit.

Key wordg] Median Tectonic Linel active faultd Hatano FaultO paleoseismology trench
excavation survey right-lateral strike-slip fault
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Fig. 10 Median Tectonic Line active fault system in western Shikoku.

I.LF.: lyo fault, S.F.: Shigenobu fault,

Kw.F. : Kawakami fault, O.F. :

Okamura fault, 1z.F. : Ishizuchi fault, H.F. : Hatano fault, Sg.F. : Sangawa
fault, Ik.F. : Ikeda fault. The summit level map is after Okayamal] 1988[1

100D 0

J0000o0oo0ooob0OO0O0o0oo00n 200Km
000D0o00oo0ooDoooouoooooouooo
000o0oo0oooooo 50 10mm/ 0000
O0Okada, 19800 000000000 OOODO
000D000o0o0oDooooUoooooouooo
0o0o0ooooooooooon, 1975000
gdoboooboooooooooooooooo
000o0oooooooOo1e840000000g
O00o0o0O0o0ooooO, 1988 ; Tsutsumi et al.,
191 000000000000 0000000n
000D000o0o0oDooooUoooooouooo
00000000000 Tsutsumi and Okada,
1996; 0000, 1997; 0000, 2001; 0O O
0,200l00000000o0ooooooooo
000o0oo0oooooooooooDooooo
goobooboooooooouoooooooo
0000d0o0ooooDooooooooooooo
000Do0Doo0oDoooDooooooooooo
goobooboooooooouoooooooo
00o0oooooDooooooooooooo

O00o000oooopooooooooooooo
0 O O Tsutsumi and Okada, 1996; 0 O O O,
2010 00000oo0oboOoooooon
000D000D0o0o0ooooooooooooo
O00o000Doooooooooooooooon
gdbooboooboooooboooooooo
O000000o0oooooooooooooo
O00o00o0oooDoooDoooooooooon
gooobooooobooouooodoooooa
0000000000o0ooooooooooo
O000D00o0o0DoooooooooooDooog
O00o00oooooooooooooooon
O000000o0oooooooooooooo
oo0ooooooooog

noooooooobobooooooo
gboobooooooobobo

gboobooooboboooboobobooobo
uboooobi1moboboooooooboobo
gboboooooboooobobobooobo
Ooooboobobooboo0obO N7OCEDO
gboboooobooboooobooobooobo

IO —



Trench site
(Fig.4)

active fault
location of topographic section

0O 200000000000000000000000O00O0O0O02000000000

anticlinal axis

Elocation of offset road

tilting surface direction
= Jpond

Fig. 20 Distribution of active faults around the trench site. After Goto and Nakatall 20001
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Fig. 30 Topographic profile across fault scarp west of the trench site.
The location of the profile is shown in Fig. 2.
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Fig. 60 Classification of deposits in the trench.
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Table 10 Radiocarbon dates of the samples.

13 1 noo ;
12 3194 B 024.71 180 + 40 AD1660-1690 0.18
AD1730-1810 0.66
AD1920-1950 0.16
15 3195 C 028.3 380+ 40 AD1440-1520 0.75
AD1590-1630 0.25
5 3192 C 0 26.08 350+ 40 AD1480-1530 0.34
AD1550-1640 0.66
39 3197 D 0 26.02 100 + 40 AD1690-1730 0.28
AD1810-1920 0.72
19 3196 D 0 29.38 360 + 40 AD1480-1530 0.41
AD1560-1630 0.59
46 3198 Fc 00 26.83 330+ 40 AD1510-1600 0.80
AD1610-1640 0.20
11 3193 F 011.94 300+ 40 AD1520-1600 0.73
AD1620-1660 0.27
104 3201 F 026.17 890+ 50 AD1040-1100 0.39
AD1110-1220 0.61
106 3202 F 00 26.85 2330+ 50 BC490-460 0.07
BC450-440 0.04
BC420-350 0.73
BC290-230 0.16
101 3199 | 0 26.75 3530+ 50 BC1920-1750 1.00
102 3200 | 0 25.93 3410 + 50 BC1860-1840 0.07
BC1780-1620 0.93
"O00000o0Oo™™0oo0Do0U0o0 AMSOOODODODODODODOODODODOODOODODOUOOOOO
goOo""™™coOoOoOos®*™C 000000000 LibbyO 55680 0000000000
RamseyJ 20000 O OxCalv3.50 0000
“ All samples are charcoal. ““ All samples were analyzed by AMS at Tono Geoscience Center,

Japan Nuclear Cycle Development Institute. “""*C ages were corrected by & *C and calculated
using Libby half-life of 5568 years. """ Calibration is based by OxCal v.3.50 Ramsey, 2000(1
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Fig. 90 Diagram showing offset of buried channel associated with the most

recent faulting.
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Fig. 100 Right-laterally offset roads across the
fault line.
Shaded lines indicate fault traces.
The locations of the roads are shown in
Fig. 2.
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