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Shallow Crustal Structure Derived from Explosion Seismic Observations
by Using Quarry Blasts in the Southernmost Part
of the Oshima Peninsula, Hokkaido, Japan

Tetsuo TAKANAMI
Urakawa Seismological Observatory, Faculty of Science, Hokkaido University
Masaya YAMAUCHI*
Department of Earth Science, Faculty of Science, Hirosaki University
( Received December 11, 1995)

An experiment of explosion seismic obsevations was conducted by using 20 unattended direct-
recording cassette data-recorders which were deployed along the east-west profile in the south-
ern part of the Oshima peninsula of Hokkaido. We used the quarry blasts in the center of the
east-west profile of about 70 km distance. Based on travel time analysis of refracted waves, the
apparent P-velocity of 5.6 km/sec was estimated as a basement layer in the western part. The
layer seems to be overlaid with a very thin superficial sediment or outcrop in the surface. On the
western margin of Hakodate Plain, the thick sediment layer with the apparent P-velocity of 3.
4 km/s was found just beneath two active faults named Oshima-Oono Fault and Tomikawa Fault.
We have found that the depth of sediment in the western margin of Hakodate Plain is very likely
the maximum value which extends to about 1.5 km and that it seems to become shallower to east.
Broadly speaking, the velocity structure obtained here supports the distribution of gravity
anomaly and the geological structure in the southernmost part the of Oshima peninsula.
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WE FTlctEEEN M TEEREICBET AR L, 2 & 2 (Asano et al,, 1979), -+
Bt (Den et al., 1971), #F2E B4+ (Okada et al,, 1973), HE#eA (Takanami et al., 1982 ; B
H-mA, 1983), % L CAt#EE P sk (Shimamura, 1981 ; Ozel, 1994) 7 1 KTHEEREE, B LU
HEHE D 3 KTHRERE (Takanami, 1982; Miyamachi and Moriya, 1984) % &% 5, /2
Nakanishi (1985) (2, B b & JLH#EREHROD 3 RTCA > X—2 3 v 2475 T3, Z15DREX
BB SEONRE LTV AEREENFEIN TV I, ZNL0REY LR 6 biEICE
SHMTHEEOBMRLZEHT 20EATRETH 5. ARt (1989)i3, HILHH» & LB B4
BIlES IATEEBERELT > T3, EBXEHENI, ZoREHEBOLOERICMEL T
B, —RICA =D 3 T L o TR L NTEHESA TRBEFRMNETREIRENIT(W, &)
MY H 2 0 CLHIBICBIL T £ 72 Z 0 D EBIEIC M - T\ 5. —%, Zhao et al.(1992)
R0 Zhao and Hasegawa (1993) Ei3 gt 5» 5 L EICELLAAA MK T I 74 v 7 -
=gy RERL, W - ey P OXBELEERE 2 RS, KFETL—FDibAr
AHREED 3 RTTEEREZ RO TV D, ZNLDWMRICE > Th L ) DTSR L I
BNy, L LENLOMERELEEEBICAL N 2RO EN), MM 2R R &
R 5 I3V RAMEIRRE LTV, EEbED22%W, M, RWHIEDERENT
12 Time-term HE2EA L, Time-term DE WA EREOERE DA FRKML T3 L LT, &k
(1980) 13 dt¥E IR0 € RERESA 23K T 5, £ LT Horiuchi et al. (1982a, 1982b) i3 R Atk
FOZRCHARBBOERNA > N—D > bar Ty F, ERHNORESH 2 RKHDT2, AH
(1991) B BEFENWIRMR * S L TIbiEEs 5 KL HICERE L 22> T v FBLUEREORES
WERBL WS, ZHUCSUTESFEE, SEEBENICREE, KEriCREEMFOLNE
EEICHELL TWwa, L LEBROMETRELN B2 2MENBEREILTLLBM TR, BHx
DB B TE B2 E— Tl v,

Lo & 9 cdblipE R R AL A O T O EAEE IC BT S ERAMEICERINTE 25, £72
KIBRLEFFL L, FAMA LB EL 2BELL CWAERLENT 7 =v 72 %ERT 22
BELEEZTF LI h. HEOHZBZENIRS L T omskEE & 2T -3l L3R 21T
72HIziY, 4% TOHRHEDOERFN OMIc ATHEIC & 2 BT LITbN LTSk b v,
RO E L EERE P KDL DI BT ATHELHE L - RE L HEBRIREIER I
UL b %, Z072HICE, KBBELREEX L, ZOBRERE» bOATHEZBRAT 5%
Z{DBRAR TN MR T 2 SHOBREBEIVETHEORTHETH 5. o T—RICIZZNHE
HDALHRBAIZIRESM2AER S ), 2T E—RITIE 2w,

EZAHTHK(1980) T TIcTEHL -8B, EEREFRNICL LTI —Vva—F—%Hnizil
BB AT 2Bl £ TR 3, ZOBRFRTRIEEEENC L 2 EAOMBERTH
BRMEERIC L 5%, BB IEFICED b, 8L AT L2 MRETEET S
T EICE D) KB HEIMDTREE 0 5, REIC ZOBEBEREARIC L EAMBERNEIL, iz Tid
HNBEEHR L VEN T B, ZHICEBRENIARE (BT I BENHMEBRN CIZZ 0@EOBH
AT LWL CRWLENTWS (B-RH, 1974). L2 L ZORGLRMZBREL w2 D, va—
F—DRENCIE TREAIC 1L L 2~ fl#drd 5, FEMESIEZE R -IE L
AT 1B 72 BADBHSEZ A N—FT 22D EE DV 2% EFL LIS R b v, £
2T, ZOMBEHRT 20, BRIZBETEHG, Aot va—SFoAh=y 2%k YIEEA
CEANLTIMELTEL, BEELETROI Y Fro—F—% 20 BEELL. A 0BOME
BACLBLERENT Y F VL — 12 20 ABIEL 72, ZoORIC LT, ZOBDOMBRBR L HEE
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B TCTREBERE 20T TICEBT N ML D TE R,

—HEEF BRI H 2 - HRTSERS L CRIKIRIN D 72 H DRA A OFMANTITE R EEITH T
Wi, RRBZOBAREOATHEZFHT L2 & CLENAEIERTE L EH2, 1990 %5 A
s 7T A AT T, EEEEICBIT A5 1 HEOBRARKOMEEN LG 72 (B 1,
1991),

AT, FTZOBEUCHCLER S 2T ADBHEITV, DWTEGNHEFEL2 RN,
Z L THRPSEIUDRAREO MBS CH L N RSICBITE2 B L, EELEHMOHBRRTD
HERELHEL, ZOWTCHEMIN-EREE DI FOMBELEET L, RIEBCEFZITELN
TR RS L BN ENRAR EOBRLERT 5. TLRKMOBRAICET b 2D S5 RIDE
BB CRIN BRI 2T &, FEOMBEAIIDWILERT 5.

. #R - 7—% —0HE

ZOETRSRORARBEOMBBUICHCZBA S AT L4, £ IICHEHINIMELGEDOFEML
B 2T n, £ L CHBRBOENEERL 2 KD L0 0MIEREL L, BRETEPINETIEH
DT —F =W & 2 R T LEHRICDOWTRN B,

§1. 8- BELRT A

FTPHBES X T LD % Fig. 1412
RY, SEMRLZV 2—F—3THRD
Ay b L aA—F—nETRE W,
~y FRUOE—SF—2RH#|T L2 Lick

Recording System

Conditioner DR-Cassette
(Amplifier & Filter) —¥®Recorder

Vertical
Geophone (2.0Hz)

Band & Notch

D, 4F xRN DEHEEREMEND BCD Time Code  Filters for 880Hz Radio for receiving
. _ . Generator Radio power switch # NHK Hour Mark

SORKBL2 D THE, T—THE controlled by TCG

134 0.1 mm/sec (GBHEI3 4.76 cm/sec)

THY, W50 hxy hF—72HT Fig.1. Schematic block diagram of observation sys-

tem for quarry blasts.

A, BBLZ2AMBHT A &
TELRICEIELCH B, 1 ~3F v rnicid, ETEHIREBENOH NI 2 ER4E 2 TEEL, 45~
VANZEIA LT F YRV L RBET LI L0~ FREFAT . WEE, BEE
o> UMP-1-2V(Q2. 5 Hz) a4 N2 5B L CRAERABZETMHL, »OoBERE2 LFsLH1
LTHRLZZ. 3F %> A2 0i2id, NHK 05 24 O rR (880 Hz) # % L, #OE@Hy—Fnis» T
HEIRLI0Hz OV A W2 ERTEREZL, KitoBRIEHIFERALL. 7o 4ANERIBENOMEE
ECELITALMZ 570D, FALa3—FP 2RV —3—Bit2 AL CHITL, &858 54
75 & ON, FERD L 0254 TOFF 3N k- Lo —F #5507 7, £&KT 4 5RI3sHo A iFE
L7z, 2N A L3— YR ¥ —#F—|F Inatani and Furuya(1980) # EFZEE L 3 D TH ),
LEOIHDICHRBHTCADBEZHE CE LI L2LAMHIT LAY EZ Cui v, BERIZ
BEIERE 12 VoS 7Y =2/ OKRBERT Sy 277 v 7L oFRA L. RIS L » THREN:
BNy TN —DRHPIT & A EUED Y { e - TR DRI RKERTBIZ L - 72,

Fig. 2IcBAE L AT 4% R8T, BERA—T4 B 2k F v 32—~ (TEAC Model C-2 # L R)
EHEZE— FOEEARRLZHEEFMT—9—L a2—%— (TEACR-81) r #HWITFE > 7 %47
W, BB TSRO 120 B ORFHEMRTRS 2 - 2. ZOEMT — 7B URHFET—2 v 2—
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Playback System
Audio cassette tape M cassette data
1 Recorded tapes ¥ recorder(4.76cm/s) Copy_,fecorder(l%m/ s)
2) Copied tapes —pFM cassette data Monitor _p, A/D &
recorder(4.76cm/s) & copy Store
Memory
Oscilloscope
P RS232C(19
Restoration .2kbps)
of dme code
PC-98(NEC)
Time code
reader Copy to Disk

Fig. 2. Schematic block diagram of play-back system for
direct-recording cassette recorder.

= ,

Photo.1 Playback system is composed of several laboratory equipments.

FTHEL, BELIGNAEA/DEBRL LA LYY AV ITBY ALY, BERNEHFNE=F—
LT, #¥uvxa—7 (FEEA), s4L23—FRARD 2 T74 (B, 1987) 28KEL2z. 544
- FEEEEREZEL CERBEICERLLDEA/DERLL, £/, T—7ICRFENHED
FBHEEFEE L HEMDZ D TELZNTENDE=FI—E L CHALL. TTIKEESEDS li%lf? 2
BAERREZEAL, HEBIESSEL PHEDA DS E0BNIZ L N 5hR L C EREICIT) Z &5 TE 2,
S EIZFEERIOH > T R RBEOMBEINDEHEN 2D, HobLdHIf sa—F)—F—iczxn
R A ZRE I, BERCENEZ Y —F L O EHEEEZWMNRAAL., £22TEHIf La3—
F#LED D74 A7V 4 TE=F—T2 5, FLRFCELIRROBEFECBENTHEBOBED
BADIEEICES THS (Photo. 1), I THROBKRALTEERIZIE, Z0EIhFf ra—F
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AW 2T 4 (B, 1987) 24 L THRENRERABER TR 5104500 1 0FEA Y — FIcEH
LZiedts A/DE¥(50kHz/4CH) L, 1B 7 =—7 -« A% —¥ LT RAM(32 KBytes) i {#
FLiz, ZO72—=7-XF)—ICWYIAAIZTCINERT—2—% RS232C ¥R —7 V% H
T PC9801/RA(NEC ) IcBUAA, CRT o ECHEBOFAELHEL Trb 70y E—T 4 R
TICHEBERE 77 ANE L THRELR., BICIOT77ANDLEE27 T 74y 7HELICERL,
2T ARER L TEENTEAMY #1475 72, Fig. 3 3BRAI~BEROBRESE 2R, BT HE
#, HEIIHIRIE CHET BRI S I N Ty i v, H2Hz OB HFERAL T2 252N

R BRI E L BRI o,

1

:
N
[=]

LI EURRE R

Log Instrumental Response (Maginification)

i 1 i 1 41 oe a1 1qs | I DI I W
1

5 10
Frequency (Hz)

Fig. 3. Overall frequency response from the observation to
the play-back systems (not included 2.5Hz geophone).

§2. HEER
AR L 5 ATHBEBR D26, EIPFILE /R ENCK 70 km DR % HT, K%

(OANTHELXBHL 72, RRVBCLHESRAXIIEABROHK 2 (B, Ld > TERRM
Hit, BREREOFERICEMRZ S 52 LOMR ETHEL 2Ricko bt FE, HEDKRS

140 141. SE
42N
|
.I
3
KKJoo
Hokkaido
41.6
1 ~ Observation area

Fig.4. Map of the southernmost Oshima peninsula showing the position of
quarry blasts(open circle, GARO) and recording sites(close circles ; the
temporary sites, KKJ and ESH are the permanent stations of Hok-
kaido Usiversity). Dotted lines indicate the active faults (Ota et al.,

1994).
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STATION | (AY) 10 20 30 5'(Juns) 10 20 301 QJULY) 10

GARD 10 16 P - 26 —2
ST.01 1] —- : 8 - 2] —m—ee
ST.03 1] ————en : :

ST.04 1] —— :

ST.05 12 ———

ST.08 e —— :
ST.07 12— :
ST.08 12— :
ST.09 13— : 8 — 13
ST.10 T R ———— : ;
ST.1 13— ' 26 ———---
ST.13 gy —-
ST.14 g ——e ) 8 ——--n !
ST.15 1§ ——— 9
ST.16 R 9 - 26 e
ST.17 15—} § m— |7 :
ST.18 15— 8 — e+ 26—
ST.19 15—} 8§ ———— '

- 27

...
[
H
H

~ -

Fig. 5. Observation periods at the recording sites. The lengths of lines
mean the time-intervals of observations at the recording sites. The
numbers attached the lines mean the start and/or end days of observa-
tions. Since 7th of June, about half of recoding sites have kept alive.

R WERPEASE LGRS L TE, ATHL /4 Table 1. List of the quarry blasts

ZHEBTF BOVWEETH -1z, used in the present study (1990.
%7 Fig. 4 CBAHEE BRI S OESELTT, ST 5.14-1990.7.2).

1~19 3R BRE TKK ] t ESHdL#EERENE Event No.  Date Time

RS (L EEBL), GAROIIRIESD D 2 LMY L May 14 11:28
WO BIHAI BE L 2B AT, EBROREADS b I z %mf i;g
270 m—360 m BT\ 3. L7h o> T TFIZRTGAR 4 Jun, 8 1129
OIEBDOFEBE S T T { ZOBES 2157, 2 IZFH 5 Jun. 8 15:38
DER, R, BEAEL X OBEOBHRITIG S 6 Jun. 9 11:28
DEFIZL ) TRTAFRCTER, BAaEAS (1993) 132 7 Jun.10 15:37
OFRHC BT TRERMOST & 3 EIR OB e hom
BROTRET> T 5, BALUOHRBNLL, ST iz 1541
12%2B< 195 (GARO%2BU) DABELR. F12ST 1 Jun.13 11:29
2L a—FDL T TSRS, BRIP4 TR 12 Jun.13 15: 38
orz, COBEBEICEN ST 2 £ ZORICIFEE TV, 1 Jun.15 11:30
Tk e BIART, 199045 A 10850 7H B 12 ﬁﬁz ﬁég
ECONM, K% ORERWLWIOCBMLE, Lr Jnts 15.39
LT =7 BOELERT =V a—F—D T NL &I 18 Jun.17 11:30
EDEBOBENMERBNAC - TE b3 ETH D, 19 Jun.17 15: 40
% THBAEOBRMM % Fig. 5107 Y. ZOMEHG 2 Jun.18 14:48
AROTHREKD £ L1 RWlE 26 TH2 (Table D). 200 2 ﬁﬁ; ﬁjg
J5EVENT 313GAROUNDBR A CHIERSRZR Jn28  15:39
EY DI ENWRL 7, INERL B BN LA 24 Jun.29 11:30
L CRERRENTICAER L 7>, 25 Jul. 1 11:29

26 Jul. 2 11:31
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§3. HAEY - @WE
FAERNE, 1~3chof bbb N ORVEB-ENLTWELNEEY, §1 TLRN2 L
NSV A DT TT A4y JEEEICC T A 2BEIE LI LIT-72, Va—F—DE—F—DlE
L7EN IWHNEIRLT LI —ETidhw, 1BO/NELUTIR, WBPHEORIK|D 2 DD
=7 AV TRD T, ELICHELHEINERDRARY 2175 ZHITKD 2 DOBIELIT- 2. %
NHIZDATLIFTEEL (BT 5.

<1, ~v FEHEE>

BAy PV A=FDFENY FidbTHhTHEMETwE, - THIEFEEZET v > AN
REANCERE L Th, ENHRBT—7DEITHICHL TLT L bBEICEI TV, b4 ZIE
WOT—7HEETRMBIZ L L WEBTH 50, MO L 5 ICBIEE TR 2858, Fx 2Ll
DEEMESEEICZ S, Va—35—lt > TRBERDORBTEDORKMES 0.45sec it b & b
Hole, BUERHC ZOFREY +5T-o T O LTHBIC L 2B TH 2. ZOTREFARS2HIZ,
KRG T — 7 I BRBBNICEF v o AN I A 23— FEREBRICEGZL TBE, BTIOMS %
BELI~3chtBBNL4chtDTNEEINFNTEAL->TINLDELZFNFNDOF x> 2N
FMOMEMHEMEE Uz, ThzotThicizsAL3—F (4 ch) 2HEBEICTHRTECEL LD
LN DBNLEFENEY, ZOFEZHACIUEZNLERICHIETE 3, Fig. 613, ZORRICHHIEH
EROLFFCFAL BB TH L (BF x> AN 1 BENW— 7 2R 2 ANRZ), va—5F—
BICZOBWIFHEITIZIT—ETH 2D TLUBIIER - L TR L 2.

CH1 ﬂ I_\ ﬂ :

o E i [

o~ |
Ch3 VAR \/A ~"

w4J ijc-Tsec—>Lj Lf

Fig. 6. Calibration of alignment with 4 channnels of head by time-codes.
The interval of two rectangular pulses in CH4 means one second.
The vertical lines are the start point of same second.

(2. BHIRME>
HEMEORFTORE L RIERRFEEICT > T, FLZNOREOEEDL 7T —7HOBEC 1
|, 2% 0 28I 1EMTS 23 TH 25 (i3, ERSENBES 2T L0MEN12TLH D).
EFEEEINE, 3 chiCEEBINBRE I LI—FOFRLOTNERHEAL > TEFNELFIERE E
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L7z, - T 1 EBMEOBFTOBERIT- LT 5. T4 5125840 ~024 7 4 57/, B

(880 Hz) Ik 2 LfBE NI N BDY, N FRAT7ANST—¢ /v FT74NEF—L &2 iEe0
A7 AN —RFRAT 2L - TRHRBRUANDES L0 2B 51 Lz, &S NL-RED
BEHRIBIZE A C—EDRIFE —ENHHIRFHREL Ty, 2R IPAOZERRICE T/ 4
ZDEBCEEL B 7288, BBORBEROK) CRBOBREMORI L L2 BT LI LIcE-T
RFR O BRAG S 2 HINT L 72,

GAROMDEHEHWT, 4 L23—FrRROTN (AT) 28BLZ28Michbiz-T7ay

FL7Z2L DD Fig. 7T TH B (Z DA TIZE 2~y FESOBIERAIT> Twiwv), b L) or
DHFNTE oo 28R, EEDL BN T WA, R, 21 DOBRIBEIN T HD
BRI 7oy P TELWORIRTH S, BERIZRD 2 RELZHCTRD12 LD TIOMEE » LEFET
DBENDOEIAIT 1M TO.003 LT, 427 vy P LAEE ZOERNMENZEDL £0.03 LT TH
5, ZORLDEDRERE L TIZBENDBERHRANY DBENEZ LNLE, ZT0OL HIC, HEHEH
X3 572 I NRORTRADMBEF—ENHE T EBRME L ITELLTWwa, L
o THRIMEIEIZ & A > F Tk, ZOREEEINIESEHRZBHWTIT- 2. 2B HEELIC<

(Sec)
3. Or.

2- 8g 24 48 (lHour)

Fig. 7. The time variable quality of the binary code
generated by the time code generator is shown.
The serial time codes is referenced to the radio
signal 880 Hz of NHK (hour mark). The time
delay rate of —2.6X107® sec per one hour is
obtained from one time code generator keeping
the fluctuation within +0.03 sec.
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WA, RABRN AP TEL—ENEBRD I L, [ PRLEVWEE,LBEEEZRDL L5
L7z, 2k 92T, SBALTREINZHEROWE PiENTLHZRANEIEE [ <> Iz
Kediz,

§4, HARY F—95—

FEBICHN T A A L DREI DU D - RGERLHEBERINERIES - 25613, BoxEER
BB e THIBIPEE DS L L) BRI TH - 72, EBE, BIERAOFRAR) 8L (, 268
DFEHH B 1, 270 LS BRSE»E S D - 720, BREICIE Table 2 1R $ L 512, 13i4H
TORBRERNDT —F— %42 52 LD TE BEXRFED 2 DOEFBAAL EHL-EBRAT
DRBFENHUL Table3 Dk 5 ic -7z, BRAIC S » THIEBIDOBR R BERIC: Y DIELD
ENRLNEN, RETIZINLZRAWCERBEN 2T 2.

Table 2. List of the quarry blasts recorded at the recording sites. Table 3. List of the number

Open circles indicate “recorded at their sites”. of P-times of quarry
blasts read at record-

Site Event No. . .
ing sites.
Code 124567 91011121314151617 1819 20 21 22 23 24 25 26
GARO o0oo0o0o000 00000O0OO0OO0OOOOOGOOOOOO Site Number of
STO01 000000 00000 0 0 00000O0O0O0 Code P-times read at
STO03 00O0O0O0O recording sites
STO04 00 ST01 21
ST05 0 0000 000 0000O0O0O o ST03
ST06 o0 0000DO0O0OOOOOGO OO 0000O0OOOO ST04
STO07 000D00D0DO0OO0DO0OOOO0OOOOOOOOOOO ST05 22
ST08 o0 ST06 24
ST09 00 0000O0O0GO0O STO07 22
ST10 0 STO08 2
ST11 00 STO09 10
ST13 00 ST10
ST14 o0 00O 000O0O0O 00O STI11
ST15 0 o 000 0 0o0o0O0O0OO0 ST13
ST16 0 ST14 15
ST17 s} 000000 0o 0 00 ST15 13
ST18 o ) 0 0o o o ST16 1
ST19 0000O0O0O 00 000 ST17 12
ST18 14
ST19 12
KKJ 21
ESH 17
m £ B B
§1. BREHE

W B IR AT T B AT, AT, Edbic B X7 600m, HAICH L2 300 m )b
CEREEORRA T ->CH Y, REAIERNEOTEBET2. LrL, GAROZ ERER )=
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0L L72BEnBRIED A LRIED LOEND A L NDEIL, 2710m—360m &Y, AHETIZGARO
#2A=0, D NER BWS) LHEL CGERBN T 572, L72d'> TERBEBICRES D 5 G
AROF CHOEBROBIELIT ) LEVD L, & ZATEBORBPEILTIZITI LA X AIRENESLE
HLTwa, #TREL LN 5.6km/sec DEEHZ NG (FIKER) O PHOEE &3, BT
#10.05—0.06 BRRERVERZ, TN CRREERVEREHW I LIC% 5, L LZOREZEILS
B DFERFNTICIZAE ( HET ATV, ERFETOHEICH - SEUS 0B IR % Table 4
2R,

Table 4. List of epicent distances, average P-travel times, and
their standard deviation.

Recording Dist Travel time S.D. Side
Sites (km) (sec) (sec)

KK] 33.96 6.02 0.108 WEST
STo1 34.16 6.26 0.105 WEST
STO03 32.59 5.93 0.220 WEST
ST05 27.79 5.00 0.115 WEST
ST04 . 27.03 497 0.074 WEST
STO06 24.81 4.47 0.170 WEST
STo7 20.57 3.61 0.099 WEST
STo08 17.78 3.39 0.066 WEST
STo09 11.42 2.21 0.085 WEST
ST10 5.23 0.97 o= WEST
ESH 36.96 6.39 0.123 EAST
ST13 32.62 5.75 0.023 EAST
ST14 29.19 5.13 0.110 EAST
ST15 26.48 4.90 0.276 EAST
ST16 23.56 4.52 - EAST
ST11 18.22 3.62 0.191 EAST
ST17 13.12 2.72 0.109 EAST
ST18 8.88 2.29 0.102 EAST
ST19 5.17 1.53 0.084 EAST

§2. EBF

I T2 MHEICT 57201, GAROZEFELHEL, &BW A0 PIEMBDEERL D
HWN D L GAROTHOPHENEDFHRAMNEZZ LIV EY Z0BH S THOEREE LIz, 20
EIC L TRBBIINT 2BRAIAEOEREL KD, L LEBIIRES0E PEE A OHED
BEL IR 2 BBEE N5, BEMOBVIC L 2ERITLDEFRLNL, TTI2§1 Tl
IR ENREHOBFEMENE I & 2B BHKE QXS B OERFNT CIIBREOHANT, R
TEBRENNELMETH S, ERIIZIDL ) CHEEORBBIC I WT 2EKEE 70y P LI2HA, &
RRC H BRREIE S DEME L 2DT, 205 DELMES BB E TORMN LB FERE L L7 (Table
4), FEUEREH], FEESEREZ L) ERICROIUTZOEDIE LD EHNRADIZA LD TH S,

A BOERRF B TR 6 N2 RSk 1 B % Fig 81, Fig. 9ici3 Table 4 DR R L 72, 20
Fig. 8 NEREHENBRERO—Z + 7 v 73 S8R0 SE CiEIcHiic RN - Z g s v
7z, Fig. 9 DERHCIZPHELZFV, EROBEFEZEL 2 CBORE TRRLL,
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Fig.8. Upper : Record section for western part of GARO (near quarry blasts).
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Fig. 9. Observed travel times for quarry blasts. Travel times in the wesern part show
very small intercept time. In the eastern part, 1.0 sec is estimated as the intercept
time. Open circles mean the stations, which have only one data of P-time. The
vertical lines on the solid circles mean the standard deviation for travel times read at
these sites.
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11. The simple bouguer gravity anomalies in the southernmost part of
Oshima peninsula. The circles indicate the recording sites which are ex-
plained in Fig. 4.
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.12. The simple bouguer gravity anomalies along the récording sites. The
maximum anomaly is found east nearby GARO. The overall distribution of
the anomalies fits in well with the result by the present travel time analysis
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Fig.13 Sediment and basement layers structure calculated by their gravity
difference from the reference value at basement layer of 2.8 g/cm?® (Upper
figure). Observed and model derived gravity anomalies : Solid line repre-
sents modelcalculated gravity anomalies and dashes line represents observed
gravity anomalies along the profile (Lower figure).
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