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Abstract ©  On January 17, 1995 the Kinki district, southwest Japan, was struck by a
disastrous earthquake of M7.2, named as the 1995 Hyogo-ken Nanbu Earthquake. In order
to clarify deep structures of this region, we conducted seismic surveys along 12 survey lines.
Various types of evidence suggest that there exist many faults at the boundary regions
between land and sea. To obtain integrated data in scrutinizing deep structure of these faults,
we conducted continuous and uniform surveys traversing land, shallow water and sea, which
are about 260 km long in total. In this paper we will discuss four survey lines of them in the
Kobe and Ashiya areas.

Sources used in the survey were one to four vibrators (Y-2400) on land, and two airguns
at shallow water. Receivers were over 240-ch geophones (natural frequency: 10 Hz) at the
interval of 25 m on land, and maximum 96-ch baycables at the interval of 25 m at shallow

-water. Sources were shot at standard intervals of 50 m on land, and 25 m at shallow water.
Common-mid points (CMP) were set at 12.5 m intervals. The standard CMP fold number was
48 both on land and at shallow water. Signals generated from vibrators and airguns were
simultaneously received by geophones and baycables to integrate the profiling lines both on
land and at shallow water.

After applying many noise-suppression methods, we have relatively clear images. The
processing results indicate: (1) The Ashiya Fault is a reverse fault with relatively low angle.
(2) A wide fracture zone exists between the Ashiya Fault and the Ashiya river mouth, where
several concealed faults have been found . The northern end of the fracture zone corresponds
to the extension of the Koyo Fault. (3) The Nishinomiya Flexure corresponds to a low-angle
and small-scale fault near earth’s surface which branches from the Koyo Fault. (4) Two new
reverse faults have been found between the JR Kobe station and the Okura Hill. These faults
together with the Egeyama Fault have lifted the Okura Hill. One of these is “the Motomachi
Fault (a tentative name)” which is located beneath the Motomachi Flexure. (5) At the south
of the Kobe Port, the Osaka-wan Fault branches off into three: the Wada-misaki Fault, the
Maya Fault and “the Rokko Island Fault(a tentative name)”. (6) The Wada-misaki Fault runs
northward from 4km south of the Cape Wada-misaki via the Kobe Port. Then it gradually
changes the strike, and runs northeastward via the Port Terminal and the Ikuta river mouth.
The major branch of the Wada-misaki Fault runs further northeastward. Another small
branch runs from the Ikuta river mouth toward the Gosukebashi Fault. (7) The Maya Fault
runs northward from 2km south of the Port Island via east end of the Port Island, and changes
the strike northeastward off the southeasteren Maya Wharf. It runs further northeastward
via the Rokko-ohashi Bridge. (8) The Rokko Island Fault runs northward off the southeastern
Port Island, changes the strike northeastward off the southwestern Rokko Island, and then
may cross the Rokko Island. (9) These three branches of the Osaka-wan Fault are probably
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connected to the pre-exsisting active faults in the Rokko Mountains, and are probably boundaries of
basement blocks beneath the Kobe and Ashiya area. (10) Beneath the so-called “damage belt”, there
is no concealed fault which runs paralel with the belt. The major cause of the damage belt may be
due to some kind of interference of seismic waves produced by non-symmetrical distribution of
basement depth. However some faults with a NE-SW trend may have some role in forming the damage

belt.
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Solid circle: CMP point. Numerals are CMP number. Open circle: Shot point for marine survey lines conducted by GSJ. Numerals are
shot point number. Thin line: marine survey lines by other organizations (numerals: SP number). Middle line: land-shallow water survey
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and Kasama (1982, 1983). A: Ashiya Fault. G: Gosukebashi Fault. K: Koyo Fault. O: Otsuki Fault. S: Suwayama Fault. Maps: 1/50,000
scale topographic maps “Kobe” and “Osaka-seihokubu”, published by Geographical Survey Institute.
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Fig. 8 Depth sections. (c)line GS-5B.
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Fig. 9 Interpretation results for depth sections. (a)lines GS-2.
Faults, basement, marine clay beds Ma-1, Ma 3, Ma 6,Ma 10 in the Osaka Group, and so on , are shown.
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Interpretation results for depth sections. (b)lines GS-4 and GS-5B.

Faults, basement, marine clay beds Ma-1, Ma 3, Ma 6, Ma 10 in the Osaka Group, and so on , are shown.
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APPEND I X

These velocity functions are defined from floating datum point

STACKING VELOCITY FUNCTION FOR LINE GS-2

NSNS
O NPR~=MMANOONTTOTOTLD

NN T GO LD < N F O 00
= EHONLO NS OO — MWW
O_——NMmMmmommE s <t

w >

N

S~

=M OO ~—OeNIMMMO O
T B MO —WIWWwMmOoOoo
OO~  — OO OONHIMOD
= ——— IO OO
(&)

Eanlanlan)
O VINOOIDNOM — MNP~
ZOMN e r— OO MOLOHM O
= EDUNOWONMTOWLNWNS
O.— Mmoot <t <<t <t

w >
A

o~

=0 LD MO0 NINWMMOOO
S E NSO OO — 0O

Qv —ONNTEHMOOHOS

O - —oionoILNes

Q

NSNS

Or— NF O —NOOLNC0COILOD

P i AN Ll e TN N T [T [ ¥ Tt T- T |
N EWhNOO — M ST LD WM

Qe — DM << << << <<

oL >

N

(=

Z0 DO MTOITI =000
MNE MOOMNITOOTIITNSRF OO

O —,—tNOTOMWDNOOD

() —_ — OO0

(&

PN
QW UISHOLOLIWLOIONANOW
Z NI OOIM == (O
N SO0 v O T LD M=

O "= DM < < < < < < <F
I >

Nt

(=

ZN DO — NN TO—OCOO
DE <TNNT OO
O N~ —aNMTuwoOIoINGOS
o f— -—CIL00
(&5 ]

PN~

OO Nr—DNOITh=DMID

N NP = (O =D
OE OO OO’ OO

= —NOOEOOO
T ]258

NSNS

O NOI—LOTONCIM T M T OO oW

ZLONN OO OO T IO — <O
O EOCOWOmOONT MN—LO 0O

A v v v e = IO I I I D D O O T I <

w2 >

N

O ~

2N OISO OTI MMM —O O
T OOF—AWDWILOMIOTNMO S

O~ <O —MOOIT OO

w _ = = OO D IMILO SO

PTNSTNN

O V1SH 0O OOO N v O T LD

E =N OO — DM G OO M v—
O EONMNMOO— (O WO NI

O " vy v = I I I D N O T G G

L >

N

o  ~

=N D —OCMLOHIMO =IO
S E MmO NM— =N

AN~ MILOMNINCHIMENWO

m b— —r—OJONCILOH O

PTNITNN
O VIOWONTTOMITMANITTED
ZON IO MM PO MO N
T ENSOO O PO
[a M e e SV TN NI NT P T T RSl S o

«wK >
il

o~

D AL =M= ON— MO
o e W—OHO —OINOLNOOD

O LM — OO~

w | —r—OJONIMLO OO

NSNS
O Nr—= M —LOOOTOLN 0O NN r—C
2NN OISO MWANHOIMILOD
s EeCe0H M P =MD S — T LD
O " 1 1 e N N D RO OO < T < T

« >
A

QO  ~

DE <O —NSOOMMTOS
OO~ IO LI MDD
o T r— O\ LEICO

NN
O VICNOO M= DL MO MO
NSO MI — M — =0 —ed
T EMYLOMN —MWOSINIMLOLOND
O — NN NN IM M O N < < < < <

w >
Nt

o~

=N IDWOTOM MO0
LD E OO —<TCOOOS

[a W N NI IO=~OITNIWD =0

w | T — O\ VI LOCO

PN~

Or— N—MPMC0O— MM PPN

ZLON O — -0 O T OOMOOINW =M~ <o
O ENOWWWN’MNMNSEOIONITT M r— MW eo i

Ol e v v e e e e ANANANANMMM MM <Y

e
SN

S~

ZEM NONW—OTITMOT LWL S
B MO — SOOI — O

OO MW ™ MIOOIMPMLOMOD

[
(&)

NN

O IR~ TOHOOONANIOD
Z =N UOLO IO O T ONM ONOW — O <t
O ELO(OW NI~ O — MMM OO
O ~r———————— [SNINISNTNT N T RS S
w >

N

0 Vo)

ZM OO NTTONTITWMION — O
S E WO WO TNID — OO0
OO~ — < OO —AIM IO
w -

NN

O VI NN O O MN=DIOICOLD m— D — LD

Z O\ T Oeo OO N — OO OO MM LIS
O ENWWNN’MNMNEO— OO O MO0

O, v v o e e e g NN MMM O I T

w»w >

A

o~

=N NOM PO TOHIOOONITIDIT OO
MNE SOSOHNONOIOOTOOOWWwNOS

OO~ — MO —ANTOOMOOHOOD

w =

LN
O NP=OLLO M r— OIS AL O M M=
=N\ (O 00— M IO ML OO D
O ENOONOO—MW—ANO0OM
O 7N e v e e e NI EI NI I D D OD O T G

WL >
D

S~

Z O BLOUNON MM NSO
ENE (WOMOMMM’MTOOOOE

O~ —MTOENHNMIOANHHOD

O — v — O I I LO GO

(&}

PN .
OO NLNOCOVOM— W ITANILOMWO —O
2= <IN G0 —(OLO N — QI OO OB v— (D <T WO
O ENWONOO N OO N —M
O v g e e 1 e 1 NI I I NI NI O D O < <G G

w >
A

O A~

ZE NPT r— 00N v Tf v r—LO OO
ADE MUOWWNMOO R O r— Moo

O~ =AML — NI E MO

w =

— 263 —




BT B # (1999%F 3508 #4%)

# B A E

Lanlan o

O v NSIP=OILD v =IO OO NN =T O

="\ G EOILO OO M= O v— DO M AN N=-CO O
O ELNWWOWNN~ON — MM L0 — OO —

O, v — (NI NI NTNT NI NToeTarlap i g

w >
S

o~

ZEN OOV MAIANMTIODOLOIOMOO
O E COMNNICS M M= r—LOLOMOONSITOO

oo~ r—CILO PO MLOIOOHNLOWOO

o | ol e g s e e 7 N NI D LD OO

o

NSNS

Or— NEQ = INWO =TT P~LOOO
2NN 00 v GO N M= D O M= (D LM B0 O v LD
O B O OOMI~O N NS NG r—
O N e e e o o o v — PSSV NTNT T Tar Tor i o
w >

N st

o~

=M AOWLOTOMMNSOINMONITTWOO O
WO E O~ TNANMITOR—0Oo00O0
OO~ NMOMNOIO—MIOIO—TOHOO
O — 0 rree—— NI ONLO O
(&}

These velocity functions are defined from floating datum point

STACKING VELOCITY FUNCTION FOR LINE GS-43
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STACKING VELOCITY FUNCTION FOR LINE GS-5B
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