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Late Holocene faulting along the Kawakami fault, an active segment of the Median Tectonic Line,
southwest Japan

Hiroyuki Tsutsumi*!, Atsumasa OKADA*', Hideaki Goro** and Hiroaki MATSUGI *y

Abstract :
The Median Tectonic Line active fault zone (MTL), with slip rates as high as 5-10 mm/yr, is one of the
most active inland faults in Japan. However, the seismic hazard evaluation on the MTL is hampered by
insufficient paleoseismological data, mainly due to sparse distribution of trenching sites along the fault zone.
We have conducted a first major paleoseismological study of the Kawakami fault, a segment of the MTL in
northwestern Shikoku. The study includes aerial photograph interpretation and paleoseismic trenching. Two
trenches were excavated across the Kawakami fault northeast of downtown Komatsu, Ehime Prefecture in
1997. The sediments exposed on the walls in the eastern trench are middle to late Holocene fluvial deposits

ranging in textire from silt to gravel. These sediments are offset along an almost vertical, 3-m-wide fault zone. |

The sense of apparent displacement across the fault zone is down to the north, consistent with Holocene scarps
around the trench site. .

The sediments in the trench contain evidence for three episodes of surface-rupturing earthquake in the
past 4000 years B.P. The most recent surface-rupturing earthquake, event A, on the Kawakami fault occurred
sometime during the 7th and 19th century AD. ‘Historical documents report extensive damage around the trench
site during an earthquake in 1596’. and this earthquake may be correlated to the latest faulting on the Kawakami
fault. The penultimate event, event B, occurred sometime during the 1st and 10th century AD. Another
earthquake, event C, occurred after the deposition of layer VI, which was radiometrically dated at about 4000
years B.P. :
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Measured “C ages from trench at Himi, City of Saijo

Calendar

Sample  Laboratory C age 8C  Calibrated “C Description  Unit
No. No. (yB.P.) (%o) age (y B.P.) age®
HW-126 Beta-135759 1350460* -26.9 1320460 635-865 AD - charcoal m
HW-125 Beta-103758 1170£50*  -25.7 1160+50 775-995 AD charcoal m
HE-121 Beta-103757 1300460  -27.7 1260460 660-895 AD charcoal -1
HW-108 Beta-103755 1950+£50* -29.0 1890450 25-245 AD charcoal v
HW-105 HR-647 4040£170° N/A N/A 2880-2280 BC  organic soil VI
HW-111 HR-649 44104+180° N/A N/A 3370-2710BC  organic soil X
HW-116 HR-651 6080+£160° N/A N/A 5250-4770 BC  organic soil X1

a: Accelerator mass spectrometry measurement at Beta Analytic

b: Conventional measurement at Hiroshima University

¢: Dendrochronologically calibrated calendar age by method A from program of Stuiver and Reimar (1993), with
2 standard deviation uncertainty. Dates are rounded nearest 10 years.

SEOBED X ) 2EFBCERTE1ED b L FOBH
DREH b IR T NELOEHO R TR = L1 CE
Zv. LA LFL~F32570" ~90° OB AMECHES L, B
ZHHEERoTWAI LR, WBOEETIREOEEN

AFEAACEESNT A LR VEBThNBO ML v 5B -

WCHEN IR S AR TH . Lo T LIEBOE
B I EMNIBTAPERL TV A b D LIRS 2.

EHBERIC L > THBIE LML TVAED
LR, d~Nof@b{Ebh TV Z LARES R,
VIR & KB~ VBT, #FRFho E&icidiy
RELFRICECBEOBR LAV -V BDOIE, =
NORBMEDOHRBMBRERL, TRITIZIDAFICHERL
TWhtEXOhDD, BIERIENI~15 CHESLT
BY, ThERBOTO— FRBAO—BTHHEEZL
ha, IBEEMEIWLYS WADHMTH50cm DBEEID
b, FPerFRAEBEADIZBY A EEBOEHICES b
BLEMO2 ) ORGA, WEOBL L LTRBIESLT
VBT ENDNS.

2. BEANY MHIST 3AEEED & 3 ERE -
FPLyFRECE ST, BHA 2 b ORI E
R SILERHRE COMICRESND Z L FELP L Bo
e, T THIOBMICHIET 2D S 5 ELHE
KOWTERT S, WEIIKBWTIX 1854 FEDKEMEHE
HBICHE)BEICOVWTE, BEHTEGIBIATVS,
& 5T T DERDGIC B RIBESIFEEIEMH LA LS
BAHBHRE L LT, BALDPOREIBo T
BT THH, €D 2 AMBORGFEB-> TV RN
(S22, 1996) DT, hRHESIEREFORIIEDI: 2
NUBEE X BRD, £HE - R (1998) 1IN DERT,

mﬁum*ﬁmﬁﬁ@%%&%t,:n%mrﬁﬁoﬁ'
BEEZN, MBNEETIIT8EICBET S hi-Firkh
THABBICHELRBD b hr v, Lo T LR
FriEmiE ZOFER L ) SRITH D TEEHENT V.
BRETICHEE B LIZL - 18R O ER i »
b, BOPUHEN 7TREL-BBE2ER L, 825
DIﬁmﬁTﬂﬂﬁoﬁﬁﬁoﬁéﬂ&ﬁN<?#$ﬁe
N5 (FRR, 1999). Z09 514U FEOHEILBA, 1498
FEOMWBEAMCEEILPILTE Y, WEOTRHEESR
DEMITL o TV ERZ S B CH 2 TEBEIZED T
By, $7, 1640F0HBEBEESHEIENEI LS
ECHREEICDAZI LD, BFFREZBELTARET
HBEEZLNRTWS (F3%, 1996). 1533EDHRIZD
WTHAFTORAERLOEEORELIB-TES
¥, BERTHETHS. ‘ , .
BFTHXMEACRS LEDRTAT,; JILWBORE
 BEBICHIET AW EREOR LBV RIE, BETETA
9H (15964 9A1H) DHBTH 2. ZOMBILE-T
EfER kAt ERTF LD OBEABEFESL, KT
7 EEFHLEDT CRAROEFIREShTWS, h
b OHEF ) LB/ O Skm LK TR o T3 (51
B). ILAFHRENT GRILTHRHER) ©LEHSRE
EFTEMHE L (BRI, 1969). ZhbofkEd, I
BEDEGRBEEDALOLAOF4B0BESSHE
PEBIIARFEELILLLAIASHOBEREHEDS
~ABRIRE LR ARBIC LB b0 TH S, RS
DRELBREUBHBBICIAZVDOLTAHL 52 (K
REMBHTRATE, 1982), [FEIMFAMEEREST] it
[XAREE (BETE) MEAAB=SA=#R ) CEPERE
i, Hie(LUT2L)) &db (BIRE, 1969), 9B1HIC



s e e L

BEEHE 19%

RRBERIEET I LB ot 2l By 2 ISEME 8

S5 SRATCRELSLIZLA BHEUNOELEEDS b, hillsENBs0n

TR T ATEEOD 2B EHE
FIRI2 (1999) = hngE - 45IE.
TS O (HA)
(FUIE)
‘14944E6 5 198 Bk - R, M60. FFCAMBNS ) BREFFwL OB BRI *
(BBIE3%E5AT7H)
1498474 9H Rk - BEE, M7.07.5. AHOBEBRENSV. BFFRTSHROBBIHE
(BAE74E6 A 11H) BHEL, BOEMOIMERS (FBRHBE) * ?
1?;?; - FEBHNZAT (BESEHMNZA) OBREHENR L ENCRE (FFRETH) *
2
15964F9F 18 KHEIZ L o TETFHBRAEH (BRUHRR) ORGFERCEMSIHETS

(BETETAE) (EEMFAEEERT, TREHEE) °. ToNETA40 DRRSHEHEIR
L300 LT2ERLHE. BHEEILEH GETFHLE) BRANGEIERTS.
B (BEFHEL TRAROEHO#ESDY (MABE) °
(BEOHREMIOL1AD4AY, BRALBEMISEI14O58T)

1649435 17H
(Eg2fF2fiSH) HHR&HY'

B - FFE, M7.0x14'. BlROFE200, R0 s. FHE - BB

tfkd (1996) , *HHAFMBHIERTE (1981) , *EIRIR (1969) , * WFUAZFMBIEAE (1982)

BT TRBENEE LA LZHEVEZWEBDbhD. &
ENFmOEEED O RT, ZOMBEORII LHEITED
LAmiER+cZExohsd, T2 LEREOI62.5km

B A RFHEAOE AR (E1E) T, 7~12

HHR ISV THERE LB RS, TR - BHRIC X D APNT

WAEDHPERBESHTWD (BRI, 1999). ThH15964ED -

BB EBLDOTHLTEMED 55,

L2 Ldss, Ly FRECE )| LEEORFIER
B - L OIS N RBERY HILEBR T TOMMI
X, ZL{OBEFPEGOREHMVPFET L LEZLOND.
/L (1999) AS3EHT 5 & 3 i, ERESOREOMEE,
LB TH o2 - FEA LB R TIFICES
2ET . BICHERRO PR ERAH 16 R LEE
LA LR LY FREPOHOIE R o TVAH (B
M-8, 1997), TOEBICHIET S &> 2 HEOEGE
1506 ENEBBRBATMENERE I TH S (B,
1989).

¥ o THEEHICBNTY, FRABERENEEED

LCMI~82 FADKBBIREI oL LTH, HEZ
HBHELEEEIRELTVATRERTFICH S, 45
bIcilELTY, B - BEENICERA <> roRlE
BHRAATWLEYNDHS.

BhHHIC

FRRAEATKRCBOT, ZhE CRENBZONE
DTN TWido LPREERIEEEW) LFEBO bV

VHEERELER L. FOERUTO L) REHEIE
bii,
() N LEB e BET OB HETH 5

LEXLRTOY, ZHERYHECRRBEOER, K

%1~ 2m OEHTRS B # B ATNT0° E 0 EE T/MAET
HABYD, BEHEOTMIEE CEUAZ LA HHL
fo. oI PHEOY) LD E, NIEHEIELYE
FomghEnFE CEUS TR,

(2) BB ZE LD & BaT I S hio iz, sEHrit
A DA RE D b F8 & 254 & 2 B BB 22 0B4) 3m D W BT ASB
bt B4 OWBSHAETEML, WEEIIEETDH
3. 3-REROBEACAROEMBHIERTS L,
INEOBIILEL 2 EMTIEB TH 5 LEE
sEha. ' .

@) BEICEHLA-BBOEE» 6, Il LEHEINEE
40004ER8 1 3EZEAL L - TT B 2 48T 5 Z L ST & 5.
Bar DL~y MchES ELEMEIZI5~45cmTH 5.

(@) B4 <> FORBMIIREEBA» LILFRART TO
MIcBRESND, D4Ry M T 2 TikEDD 5 F
S E LTIS06EIA 1B DMBEIRI/T A LATE
5%, BRESIRELTVWAI L THRELLNED
T, 1Ry P ORHZBY  HEENZFETELICK
RAATWL ZEFUETHAS, -

B

MUy BB o T, BIIESHEEREATRK



86 iz - MEBEE - BEER - mRER 2000

CHEEABERME L TWRw, BRI AR
TALB S £ Y ¥ —OEARFHEECEEL TV AR
7o, PLYFEEOBEERAS v FICE, ATEREK-

BAGFSK (@A - k), BIHESK - Frih&k - 7l
HIEE - HHEATR (@A - 3), BEFRER (EEX -

%) (B YD D 0) OF 4 MBIz i, ik
TOUCHERBEICHT - TH, BEEERKLESHEREK
(REXK- %) @EIRYENOL D) 12, MEEEIEICH -
o Tk, EHARRK (EBX - B CBFEVWwZn,
PlEDF % B EfLE LEW 4. FRFEI2IE19964F
EECEVAH T R R & (e dEirs) (A) NEiTE
OfERERE & REE T | (RFE | ARFRAR), B
U° 1999 4F FE SR AR BF g2 i Bh & (15 BUWFoE B 3850 %)
[ S TSR TR R b o 7o B IUAC S B T RS R B D 4 1k |
(R=s « TAETHIE) A L.

X

EIBE, 1969, [BIREAEET —55%], 502p.

IR 1998, ORI (ORI (B
BALEELR) @ b Ly FRE, 2SR RRERREREST
‘AedR, BEEEIUNTT, 249-258.

TR, 1999, [FR 104EBEH R BIARAEHEMZE 3o fd & - vhofutlh
TERRIT R (RS - A SRILARIGE) 2B 5 AR
HEw], 416p.

PRRETEN - REH - W, 1998, FROLfEEARTEETESR (WE) o)l L
RS - AT TS 0 AR — M ST RS O Wi R AR DB 2o e
BRETOEHE—, FHERETE, 17, 132-140.

AR - JIRED - Rl M- BESE -] EZ, 1998,
1:25,000 5T EIEHTREE A1), E--3EkEE.

FIETEE, 1989, 15964EBEEIT AR Ch ohi iR ANEEN L
AT EBME L 1605 4 TIHE b T 7 b B~ O, HWEFAMH
T4, 1989-No. 1, 62.

AMUFELA, 1999, HARD BB O MBS & BE - it

fOMBEEEICEITT—, MFIHEFE, 108, 346-369.
JKEFIESE - FHEMIE - &) J& - HikoriE, 1993, 255501
RO R R (ME#E) A Y v vy 78 LU
£, AR (8), MWEAER, 63p.
hHE - BEEE, 1997, BEFEREO S OREREID

2 (Geo-slicer), HZEHEES, 106, 59-69.

- RESE - WEBE -2 %2 AREZ, 1998,
1:25,000 5 ENEETBE M4, EimdEkE.

FE#EIE, 19732, FREZROBMOAHEETIZOVT, [
SiiER] (BILETRE), FEAFEHMS, 49-86.

FHEBE, 1973b, EEFRRILERICET2PRHEERHOFED
AOHTREES), HIMEFEEFEE, 46, 295-322.

FIEIE, 1988, 19844 houilSiE AR - FAMIE (s
W) bV FRE, GEERE, 5 3541

BHEE -2 #Z, 1997, PRAESHIFENERLBHEORE

-HFHERIEE — B EMETO b LY FRE—, BFEHEE,
106, 644-659.

FEEE -# &z - Pl 5 - ZHEEE, 1998, i
TH TR R B IR O EEE — BRE AT DX
OV FREDE LH—, FIFEHIR, 17, 106-131.

FAHEEE -& &z - +H & ZEFE - I3RS, 199, |
1:25,000 48T ERGEFEE [20+ ), ELihEbe.

Stuiver, M., and Reimer, P. J., 1993, Extended “C data base and
revised CALIB 3.0 "C age calibration program. Radiocarbon, 35,
215-230.

FEIRL, 1998, RIS LR B o SEE SRR R A S B B A,
2 MENEATRRRESTRE, BEHNT, 239-248.
BIUASEMENERNR, 1981, [FHIEFBESEE 515,

193p. '

HRKSEMBEDIFEHTHR, 1982, [FIHARMERR—H2545],
575p. '

Tsutsumi, H., Okada, A., Nakata, T., Ando, M., and Tsukuda, T.,
1991, Timing and displﬁcement of Holocene faulting on the Median
Tectonic Line in central Shikoku, southwest Japan, Journal of
Structural Geology, 13, 227-233. _

Tsutsumi, H., and Okada, A., 1996, Segmentation and Holocene
surface faulting on the Median Tectonic Line, southwest Japan,
Journal of Geophysical Research, 101, 5855-5871.

# #2 - AHELE - #EFE - | LFEEBREAE V-7,
1998, FROLFEERIERTUE R LETERE SO E g & Hib
B, HAhBraRRERLE, 53, 88-80.

FlEEEZ, 1996, [HEBFRESHERE HMGETH416-
1995]], BEAZHITS, 493p.

(1999411 A 16 HEAY)
(1999412 A 10 H =)

#—'7—5,"}

| chARAERR, JILEETR, L FiRE, SEEIRH

Key words : Median Tectonic Line, Kawakami fault, paleoseismic trenching, timing of the most recent faulting



