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Fig. 1 Location map of seismic profiles. Green dots, red
stars and red dots denote observation stations, shot
points and multiple vibration points, respectively.
Small dots show the epicenters of the earthquakes with
M>3 and depth<30km from Oct. 1997 to Dec. 2004
after JMA unified hypocenter data. Pink star denotes
the epicenter of the 1995 Kobe Earthquake (M7.3).
Active faults (red lines) are also indicated.
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Fig. 2 Examples of observed seismograms for Shot2 of the 1989 Fujihashi-Kamigori profile line (A), Shot2

of the 1995 Keihoku

-Seidan profile line(B), and Shot7 of the 2004 Shingu-Maizuru profile line (C). Each

trace is band-pass filtered(1-20Hz) and normalizes by its maximum amplitude. The reduction velocity is

6km/s.
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Fig. 3 Processing sequence of wide-angle reflection
method for the present seismic data.
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Table 1 Cutoff frequency variation with depth
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Fig. 4 Variation of NMO velocity with two-way
travel time.
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Fig. 5 Migrated depth sections for three profile lines, (A), (B) and (C) corresponding to (A), (B) and (C)
shown in Fig. 1.
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Fig. 6 An example of ray diagrams in shallow part
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2004 Shingu-Maizuru profile line.
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Fig. 7 An example of calculated travel times (top
figure) and ray diagrams (bottom figure) for shot7 of
the 2004 Shingu-Maizuru profile line. Colors in the
two figures are corresponded to each other.
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Fig. 8 P-wave velocity structures of three profile lines derived by ray-tracing method. (A), (B) and (C)
are correspond to the profile lines shown in Fig. 1. P-wave velocities are shown in km/s. An asterisk (*)
attached to the velocity indicates an assumed value.

—314—



RGP OTIE PREHE (km/s) 2L, TR
ZVRAT (%) OfWIFIIHEM THDL Z L%
7,

BB (Fig. 2) 2D, Ur#Hh)s o ik
HIZiE Fig. 8 TR LEELSMC S, < ORHEF
FETHEIICRZDN, KT, BEEORENR
FRERICBEE I A S i s BB S, SO o A&
WTIRMT 21T 72,

4. EBE

4.1 RETE & HEFE

Fig. 9 1%, Bk LAKSEMFITIZ L > TRD L
Nie~A 7 L—2a VRERNRIC, RilshizER
S &, BRI 5 IER 20km ORE T ik d
A Il LR EE Ty FLT2bDThH D, Wk
HCRATDIEROHEIEE O FTRIZ, OIS
15~20km THD I ELBMOLNTEY, FTOESIX
HERE R & AR H B NmbRTWS (1

a0

Fig. 9 Interpreted depth sections with the distribution of the hypocenters from Oct. 1997 to Dec. 2004

after JMA (red dots in profile A and B, yellow dots in profile C), the hypocenters of low-frequency

earthquake (red dots in profile C) and detected reflectors (thick lines and broken lines). (A), (B) and

(C) are correspond to the profile lines shown in Fig. 1.

—315—



Z 1%, Tto, 1990), AWFFETD 3 MO S5 12 3t
LT, MERARTRMAILOEE 17~18km (2,
AKE 5 N B e O RO BB 2 O 28 B Sz,
ZO LD B MERAE T IREO KNI, T
FIZR ST, FALHFRE (CFHES, 1999) Bl
Wi frir (R85, 2002), 2000 4F 5 U V65 &
OB (FE4, 2002) 7 & THLREBINHE Sh
TWb, 7z, FHHERAMATICH, AL 72K
DHERTE B, & 20, HE—EBIRLE L OR
36— PEHR AR O S W R 121, R RA99DIC L - T

PG E TR Sz S W & IFIER O
LT, RS KHR S L STz, BUR(1996) 1%, 1995
FILERFETME (Mjma7.3) 12 0H ETHDW-
K L7T 0 BSHERAEDS| & &I/ - - ATRENE
ZLTWDH, KL THON WL, B
TOMBENE, IEWE L OBELERT L &
MTE Do T,

Wi TRAET I RIEBOL X, BBOWEND
WHABRB T HAEANZ N ERMLNTEY
(Sibson, 1982), PN IEEE IZIX FHE A HIC

(A) W

Fig. 10 Comparison of the P-wave velocity structures, hypocenter distribution after JMA and

detected reflectors in figure 9. (A), (B) and (C) are correspond to the profile lines shown in Fig. 1.
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Fig. 11 Comparison between the geological map (top figure) and shallow part of the velocity structure

(bottom figure) of the 2004 Shingu-Maizuru profile line.

L7025, Fig. 9C IR T L 9 ICHIERTRB) & i3 2 &,
SCHBREE N TS < 72 B0 L AR AR AR A LT
DA T D, ZomEETIE, BB BT
JEHT(2006)IC L D A —A XU FRFEELTND D
EhEEEINTWD, ERHEREEEE D, b
DEREE T L— FBET HHMED, TOTOY
My DICHY T8 THDL I Enbnd,
Kasaya et al. (2005) |2 X2 &, Ui FE T CiX
74 VT v — NELTIREERTLA BN ST
BY, TOZELETU— b ORBIABITFE D Bk E
REBLTWS, ZThooFEFEE, FL— b ElmOK
FHREENIINZ & DRI OWTIZI AR ENE L,
Sk, K VFEMASURBE S &, RIRSA O K
REERITOLERD D,

4.4 Hh'E L REEE

P B AR D MU X Jeis i 2 581, K& < W (R
AR & s ORSEEEMD) LIRS ERTEY
FRENICEENDME 2 OHEIZ ST & 72 A
TN TE=, LoL, 2 E TCOMEREIL,
FICHRHE LSV TEORBPCK SN2 EINT
Xl 8, HUBRRE £ TH O - HUEEIE ICIIRY 72
RRZN, REEGDEIZE R S L7205 B A
WOIKICE > THALEZEEZ SN TV D ARSI

BOEMEEEZD ETYH, HREEOHERHEZ
D ZEITFEFICEETH D, Wiy, SMmicER
Do TR R E S N7 FTE — BREEIIRR O B o
TR R L, TR 0 M 3R MU (REFAATF, 2003)
FUE L7 0% Fig 11 (\ZRd, MFELHTTIE, H
B L HE, GOSN & SR NI
WIZBES &L TWDZ R3O0 D, BERFITIE,
KIFEEF LT b 2>V AL HER S B A < Bl T
BY (MWEKORGOES), HEEEHES 3km/s
PR L BV, FRICk L, BB IZA KL
DB AT LD ar 7 vy 7 2 (FEogke) 7
KR ->TERY, HMEREES 4.5km/s L ETH D,
F72, WO AT IZ A RS~ S FE O
ffma 7Ly 72 (ke ~fkk) AR
NTEY, ZHICHHE U THIERREEE &2 &2
Db, KEROER L & mEciE, IZIEEEER O
BIG—mEERE PRBERPFEL TV DR
(MBI O, O HE SR 23D 50072 FE i
B~FHBETH D012, Zh b offdEiki ek
METHODHABARAEEDEENRAONTZ, &I
Lo cbMkick2EEDOENA LN,
Fig.12 (R & 512, % A2 LART o0 KRBT B AF T 1
HEEH EMENDIERMBER EN SR DI L

WEEEE S (W72 LAbE (FHER) 13nwTh

—318—



-

Fig. 12 Geological map of Kinki district before
Neocene (after Nihon-no-chishitsu, 1993).
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Crustal Structure in the Kinki District from the Wide-angle Reflection and Refraction
Experiments

Issei HIROSE and Kiyoshi ITO

Synopsis

In order to elucidate the relationship among crustal velocity structures, micro seismic
activities, active faults, geologic structures and the deep structure of the Philippine Sea Plate, we
analyzed three seismic explosion survey records conducted in the Kinki district, considering
compatibility of all profiles. We use the wide-angle reflection and refraction methods to obtain
reflection sections and velocity structures along the profile lines. Comparison of the seismic
velocity structures with other data, we can find horizontal reflectors beneath the seismogenic layer,
dipping reflectors in the lower crust under large faults, concentration of micro earthquakes in a
layer in which P-wave velocity is 5.8-6.4km/s.

Keywords: seismic survey, wide angle reflection, seismic velocity structure, active fault,
seismogenic layer, Philippine Sea Plate
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