A& B# Humans and Nature, No.9, 57—72, December 1998

B 07 5 M7 B (R 7 A (S R RS2 A BRI ST ) O
HhEWE ML FRE

Ffrof B OV e O H OB OEY R Wz e B K% BLY -
ANoRR 3CoRP I oK Y - BOOERERY - & B FOEY -
RE B0 RE Y - W OBV XK FORY

Excavation Survey of the 1995 Surface Rupture in the Nojima Fault Preservation
Pavilion at Hokudan Town, Tsuna County, Hyogo Prefecture, Japan

Keiji Takemura'’ , Atsumasa Oxapa'’ , Hiroyuki Tsursumi’’ , Shigehiro Karton? ,
Fumio Kosavasui? , Daisaku Kawasata!’ , Heitaro Kanepa'’ , Hideaki Goro®’ ,
Yasuhiro Kumanara® | Shoichiro Yoxkora’ and Nobuo O1*’

Abstract

Surface fault ruptures appeared at the 1995 Hyogo-ken Nanbu(Kobe) Earthquake at Ogura,
Hokudan Town, northern Awaji Island, Hyogo Prefecture. A portion of the ruptures is
preserved in the Nojima Fault Preservation Pavilion, which extends about 140 meters along the
fault. At the southern end of the preserved earthquake fault, a trench was excavated to display
the subsurface features of the fault. In this paper, we describe the detailed geology and
structures on the trench walls and bottom, and present the results of pollen analysis of the
sediments for age determination. The strata at the trench site are composed mainly of alternating
beds of clay and sand. They are correlated to the Lowest to Lower Osaka Group deposited
during 2 to 1.5 Ma, based on a pollen assemblage at the trench site and reported age of a
volcanic ash layer north of the site. These beds are overlain by slope deposits and artificial fill.
In the trench, the earthquake fault steeply dips eastward, and is accompanied by a shear zone
less than 1 meter wide within the Osaka Group. No geologic evidence for the right-lateral
displacement along the fault is observable in the trench except for a remarkable difference in the
thickness of the artificial fill on both sides of the fault. This difference can be explained by the
right-lateral displacement observed on the ground surface. Two secondary high—angle reverse
faults dipping west appear in the hanging wall side of the main fault. A small secondary thrust
exists in the foot wall side, in association with reverse faulting of the earthquake fault. Many
sand dikes parallel to the earthquake fault can be seen on the trench bottom, indicating the

paleo-liquefaction.
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Vitaceae TEOF 1 0.3
Total a&t 390 100.0
Ceratopteris X356 1
Pteridophyte spores LERF 7
unknown B 46 118
pollen mass* TER 6

*TEMR I RENBLRETELEA M, HHO P ERNAEENDLITH D,



B BB GRATAE O MBERTE L v AR

BEIOFEREFEM LTS, Lzhh> T, B EWEHRAELE
by g BEENC LS A KBERNE, EELO KK EEE
Gt RRBE T b T ORI ENE. &
bz, by FEEn EREEMICE SR AH . v
bEAOKIRIER (VI - XJB)iE, ¥ ERERAEIRC
B AW EBEICEL T A KROS5, Fh
IZERERS KUKE» Bk, §iio X 5121.840.4Ma
DT 4 yvay s bIy VERBELRTHWSGRH -
Mkl 1998). LAED x5, B B E AR TO KRR
BRI TE 2 b TEOBHETH D, #2005 FFi~150
JTRTOBEIAEHH A SRTE Rttt FRTH 5 B2
bha.

4. AIEFEREE AR DB FEER

TSRO TV, WEFEN R Tk
ERRYAIE 2R S, BZEATE/ m A & ONE A
HIRLA(RT7, TE7~9). ZOgEBICHEN-T EE
ORI, BERERAENO b Ly SRR (X4)
WCENZE SRR R L IEFIC KBS, BRI
KRN, Ka~FKOWER LB (XE) &, Ak~
FKIK e R (M) B L OFKE L NE(VE) &%
B A IE R E A BKE (F1) T, P& MicHf
~EEBEOM B 2> TWA(FET). ZOkE
B, RE(EIRDMOWBER B IXE) X BT
Khdny (FEEQ), MEELE) Mo E Iz 10~
20° (ZEEVTWA(FE 7). £ T8O i,
T e (F1) & 0 bR A < R B E R O &I R I E 230 7s
R ELIXFDOLNL (KT, BET). BFEKBOIL
Tk, TR EO > R EV B 28 IR IR

bRHND.

B B (F1) 0 & HIZF Y 8 mith s (R Tk
by v FEEEO B (ER) TR DR AR (N5 DF2
OF3) &0 b, B MBS OBMALLIZE DK
FNELLNDHEROWKIEAFEL TWA(FRS,
9).

¥ & B

1. JLyRET/ b KOs J 3 & s BT S T B R A A FE P T
I, HUEENTRE LB OB FICIREI S hs b LY F RS
A& R Z R L, B, EEE, HEEEEo®EICE
DXEEmoOMEY, 0BBLUI ~XEIZKS L. &
DS HLIE» S XENKRERCTH 5. KRBELIO
HEE, B AR LoREHERE D (1) &, s L
BIOEHRIC L BB (0B TH D

2. HEMBERGFECBEINZIMEL, @LAERK
BBHE T AL THICBT 28+ - WaABTHS.
ZTOKRBEEOFEMRE, TEM I HTHERICED < KB
B & DX R LU B R OILE I T S
KILIKJE O FARA B AT, #2007 FRI~150 /7 FFHIO
HEe gt LRI E R ch 2 B2 BN D, REHEO
R D, ZoOKRBBEEFOMEE, Jban LIEE» B
e hieHEE LS.

3. TOMLYFTHEIRLIMBOS b, FEKE
(FD %, MERAOHEER S BEA LicEmo
MBS 24 5. £, EREIEAICESh 50
FEk, 2A&(F2, F3)& bFEMER L&A o fE ko
LY, TP EETE CERTE) ICRHE U2 BIKEY 2 R o
WiEEEz bhs., THRAEMTIE, LY FElm
TR AT 2 M (FO) B A B, BRI OIS

1m

ZIVY R -

7 MEFERE RO BT E ORI A o T

. SE

E1m (ED1)0 T T TR L L LTI LT

BRENT (B0 1)0 S r— N\ (Vi)
: / R — N\

R : \5&\\ BERE S - EH T

W (1) A\ —

S ARSI REY) - RN\

BRI BRI EI G F BRI 72 W7

(Ou—<HFIE LYy FHAIZRBOWTX S Shic g & OxInERd. FUTEBEREEHMETE CTFENE. RENIHEST

BYZERL ST ) 2 TR



Pret BT WE O OBIE 3R W2 INEE RAL DR SR I RPE - R EPRER - B AR - AR BRI - BRI B0 - KFF B

BEEH LR L TWE EELLND.

4. LY FOERETIR, ZOMEKBICIEESESTR
WO aFHIS A 2 ENTE o7z, Lrl, FLVYF
BEIC R BN D WEMEIOK ) LOEEOE LViEWE,
W DR 9 HEE) A S LT A RREED B 5.

5. B EWE (FL) Mo ok bR FE R o> b & 28 7 O g 1 5%
<, MNCBEFE A NRBIC R b A, WiE Mg (o)
ik, WMLz EHEE S EEED v L o E
COOWED, EFEEIEICIE > TR 1 mOE T
T 5. FRCdERMECE, KRB O LEA B < Bk
MR BLEAZHE S WIRAHE < R bR, K< b B b=
LTI A b DR SRR S .

'l 2

Kt a s b B Ichich, REEBAER 7 o2,
LRI #HEREE SICBMERIC /s o7z, & ZICid L TRGE
5.

X ik

HREREZE « BIRIEZ « AT ET(1998) i ¢ WiEAREIGTE. AT
ik, o421, 5-12.

T R - PrATEE T (1998) R B PEER Y B FE 3] 0O KR IE T 0D Kk
WIKBD 7 ¢ v v av b7y 0 F N0 WEFEME (BRH)

FHEKR « KEFEF « ZILHE— « TG — « FHEN - A
(1995) 19954 fL i IR F ST s FE 12 £ - THIUER Lo h Bl . b
H=2—A, no.486, 16-20.

TR « KEFEF « 2ILHE— « FHED « Pl — « BT RE.
fil - e (1996) F i B 3 =12 o > CTHRBS St ra iz
U7c Bl g, #hiEIl, 49, 113-124.

A IEF « BHFIET (1993) KIFER & B mHERTE - i OEh
L. W EiE TKBERE , Blctk:, 247-255.

ML < B FE - $AIEE(1995) 19954 L IR f E h a2 1 fF
5 BB ENEOR KB~ 7 by, HFEIL 48, 531-537.

AR £ (1960) KPR « Mo S ruic B B4 2 3400, HhiEk
£, no.49, 15-25.

Wil E(19934%) KPR FER. Bl7TcH, 341p.

NS « FRILBAZ « IREEEA « el fil « =He 4 (1996) iR
Btz Han o RN E O B AR A (D — B B N8 o Hy
g [REEFEIHIHECRT 2 AL BROEYIED
EEY |, EEBT AL BROEWEE, 17-22.

OB HE B FHE— - RB - SRS - FREE.
SERME R - FIEE I A3 —(1995) LR FEHEIC £ 0
REE BN U7 B BHERT B O A, MM, 104, 113-126.

B e KBEED « FEIEK « KRE— « B &1 (1995) B
BFENTE MR, TCHME, 36, 50-62.

KEFES « ARER ( « FEJII fB - EfE 15 (1990) B A s O HVE .
MR E S (5 FH o 1 Kig). MEFER, 90p.
RIS « AT - BHEX - B 0 (1998) B B E500m

R—U v 7 a7ORFEREEM ATiHEk, S4+21, 137-143.

FHE & EE HREE - JHARS - IHRE - TH
7(1995) 1995 Fuldd L F S R O MU RIS . Mo ESE, 104,
127-142.

6] FH 5 1F (1996) Fulis L i S sh iR O MU FE W S & S — R B B TS M
. BAHEEAGHRE, [EEEEIHESMZKEE], &
4 &, 28-63

KHEPGT « YEEFER o [ B 5 E R I A 1 (1995) 19954 &
R A E OB B L B HERTE & s R, e
MEZE, 104, 143-155

M FHIETF (1966a) KIRHICH 5 A — VU v 7 (0OD-1) 2 7 DIE#H
SR, HERFI, no.83, 25-33

FHEIE T (1966b) KIRTIC 313 % £ — U v 7 (OD-1) 2 7 DIEH
b (2). HLUERE}S, no.84, 31-38.

HFHART (1970) F 8 (L E B O KB G B T O 108 5 41 — L i 75
O IE A RBOBgE, FD16—. BRI, 24, 171-181.

PritiE— « GRS - thEPET] « B E (1998) B & W & 18 Il o
EEE o R E Uk — 2 T ERATIcBEE LT AFishER, B4t21,
132-136

(1998 7 A19H % 4F)
(199849 H30 A %)

BT~ by FALEREEEICEE S A KIRERE» b AL Lo EB T8 « lRTeh
{LETER « T IEAERDOLICOWTRE L. ()IREAESZ2 RS,

1 : Tsuga(NOS-5719),
: Pinus(NOS-5717),
© Myrica(NOS-5701),

: Sapium(NOS-5313),
: Vitaceae (NOS-5314),
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: Cartopterisc NOS-5310).

: Lagerstroemia(NOS-5327),

T Quercus subgen. Lepidobalanus(NOS-5715),
: Zelkova/ Ulmus large type(NOS-5304),
: Zelkova/ Ulmus small type (NOS-5303),
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