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Abstract

In the summer of 1999, we conducted a highly dense, onshore-offshore integrated seismic
experiment in the eastern part of Shikoku Island and the Nankai Trough off Shikoku Island, SW
Japan. On shore, 93 land seismic stations were deployed on a 165-km-long line in the north-south
direction. The intervals of the stations were about 1-2km. Three explosives were fired as controlled
seismic sources. Off shore, an air-gun array was fired at intervals of 200m. Seismic signals both
from land explosives and the air-gun array were recorded by the land seismic stations. We obtained
high signal-to-noise ratio data along the entire length of the land profile. Very prominent late
arrivals, probably reflected waves from the lower crust or the upper mantle, can be recognized on
the record sections. An outline of this experiment is given in this paper, and a detailed analysis
showing a structure model from the upper crust to the upper mantle beneath the eastern Shikoku
Island will be published in a separate paper.

e-mail: ekura@eri.u-tokyo.ac.jp
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MEMEHE S 774 ) EVET L — P HPEEERA
MM BRAL 7L — FMCRIRTH 5. FEdg b 5 7 EW
BTk, BRICHBEENE (1945 CrEEEiE
(1946 4F) L E O ERHIBESROELFEL TV 5.
Ando (1975) iz & % &, WM & HERHIC ) TOR
o 7\ WTHET 3 ERMEO FA IR I3 100~
200 FTH O, 4 >OBBARICHFEhTWS, i,
N SHIRBEIR O - 3ES b EEN TV B EE L
SNTWVWA, BH, Z0L&> 5SRO 7o W 2
{EDSTEAES 2 O 2 FRERT 281013, HIETEARSE I
HEkHEE 2K, 2N ENOREORVWEIES»cT 3
T ERFTIEELC, BN - AR S BEsRC S
187 - Fo IR T OMAEE DRV SIS T 5 2 &M
HETHD., Z0OAITIT, HEHREREELEEZ#HT,
MEEE IR A SO b 5 7 ST AR, TO
IS 2 MG ICIEE T 5 C E BB TH 5. e b
7 7 R T AT, GRS R 2 Vi
HFHSHERESHEZ < 1Tbh [HlZE, Kodaira et al,
2000, Nakanishi et al,, 1999, Takahashi et al., 1999],
FEEEMPHENICBF 57 4 ) ¥V L — b DL
HIABDEETFDIH S MIc -7z, UL, ThoELR
fo R E R HEE AL TH ©, HEIERR SR 5

SATHEY] - o HEs A S BRI A 1 T D MRS A i
IKB3ICEE->TWEYL, ZCTEEE 5 75 SPUE -
FREBG 1 20 T OIS AR I IEE T A 2 & &
BHI& L, 199945 A~7 HIich I TREHw ~ 5 7 H 5P
E - chERA 2 /W9 2 MR SRS AT b
nic [FEiE ~ 5 7 ke RS IR R ZL s v — 7,
1999].
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Prick D FSh SIS VLTI, Bk
FETH 3.
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2. FEWMELF—INE

FiE b 5 7 SPAE - chEHS 2R % AR A
D S b, B RIEENR G HERR» S/NEE - B
EHCF I THRE L - (Fig. 1.  OPUEHELRZER M
#t (ES99) OHERPIFE IR 165km Th 5. HIfRIE
ELTHEETRY M+~ MER, B TRARED T

e iR U, 35500 kg ORE FEBRISFEANE
O 2HIE (J1: FJNEKIIMEL, J2 : E5EEEE) T

Tote. FrMEILROFEENR E TR, AFEEICAHE
U TENEKNEBAIAT2 & [ ERTIC 35 W TSR
WEERES ER I EE S N, 2R 100 kg OFBE
(J3) Afrhbic [KFAM, 1999]. &FE FJHE SO 61E,
K, HEE Table 1icnd. {FFLOBERIZZ N1
FN100mm THY, TOHEEIFIIAT0m, J2H 75
m, J330m TH-7z, HEE LT, BERERAS
1F <4+ GEERWAEELS) Z2HV, SEFLER
FTHRIEL 7218, T TERFLNICTER L. REEAIE O
25, J1 & J3 DR - BREE 1 TH0 1 HERIcE 3
B EZEARD  CREE 5m M), =51 ESKES%E B
K& L EBoKEERR GREEE mm) THEHL, J2ic-o
WIS - R - ﬁﬁ&%*235$ﬁ®1mmﬂ’
LB EFEAERY CHEE 10~15m 2R L %,

t,%ﬂ%h@%ﬁﬁﬂi@%%?%m“fﬂﬁbt
CREEE B3 VD). Mol U< SIEsiR i, derekly:
it v s —iEAER ok cBiishr
12,000 cu. inch D=7 #H v 7 L —Tdh 5. HHEPEANIE
FEAHCEITST 28R TE SN, FEEERE I35 190
km TH 5% (Fig. ). HEHME EICI3H 1.6km 8 Gk

RN E TR S NIRRT 2R Y. 7 — 5 Off BRI O —i 2R <) 1T 98 B OHEMEE MBS h
Table 1. Shot times, locations, and charge sizes of three explosions in the 1999 seismic experiment (ES99).
Shot Latitude(deg.) Longitude(deg.) Height (m) Date  Shot Time(JST) Charge (kg)
A} 34. 2708 134. 2487 101.6 1999.6.14 01:02:02. 884 500
J2 33. 5933 134. 3445 9.0 1999.6.14 01:32:02.251 500
J3 34. 1904 134. 2566 257.8 1999.6.14 02:02:02.994 100
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Y% Land shot
4 Land station
* Marine survey line

+ Ocean bottom seismometer

33°

Fig.1 Location map of the
1999 onshore-offshore in-
tegrated seismic survey
lines.

Bathymetric contour in-
terval is 200m. On shore,
93 land seismic stations
were deployed on a 165-
km-long line in the NS
direction in the eastern
part of Shikoku Island and
Chugoku district (ES99).
Star and diamond symbols
indicate land shot points
and land seismic stations,
respectively. KY9903/KR

32° 9904 indicates the marine
seismic survey line. Posi-
tions of the ocean bottom
seismometers are denoted
by crosses.
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Table 2. Locations of observation sites.

Number Station Name Latitude(deg.) Longitude (deg. ) Height (m)
1 ST1 35. 0634 134. 2507 220
2 ST2 35. 0448 134. 2451 230
3 ST3 35. 0356 134, 2459 160
4 ST4 35. 0177 134. 2403 150
5 STS 35. 0050 134. 2455 140
6 ST6 34. 9918 134. 2478 220
7 ST7 34. 9792 134. 2470 190
8 ST8 34. 9649 134. 2544 200
9 ST9 34. 9543 134. 2686 250

10 ST10 34. 9447 134. 2747 210
11 ST11 34. 9297 134. 2571 450
12 ST12 34,9133 134. 2567 390
13 ST13 34. 8984 134. 2534 270
14 ST14 34, 8844 134. 2494 130
15 ST15 34. 8702 134. 2510 110
16 ST16 34, 8596 134. 2452 100
17 ST17 34. 8398 134. 2402 70
18 ST18 34. 8295 134. 2387 80
19 ST19 34. 8167 134. 2568 100
20 ST20 34. 8025 134. 2578 100
21 ST21 34. 5513 134. 2686 10
22 ST22 34. 5388 134. 2478 30
23 ST23 34.5157 134. 2550 480
24 ST24 34. 4960 134. 2448 130
25 ST25 34. 4911 134. 2497 150
26 ST26 34. 4531 134. 2397 30
27 ST27 34. 4348 134. 2383 20
28 ST28 34. 4160 134. 2356 60
29 ESNO1 34. 3312 134. 2354 30
30 ESNO2 34, 3243 134. 2425 90
31 ESNO3 34. 3118 134. 2389 80
32 ESNO4 34. 3015 134. 2379 40
33 ESNO5 34. 2871 134. 2411 50
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70 ESN42 33. 8251
71 ESN43 33.8138
72 ESN44 33. 7980
73 ESN45 33. 7810
74 ESN46 33. 7694
75 ESN47 33. 7594
76 ESN48 33. 7434
77 ESN49 33. 7319
78 ESN50 33. 7190
79 ESN51 33. 7077
80 ESN52 33. 6966
81 ESN53 33. 6813
82 ESN54 33. 6693
83 ESN55 33. 6575
84 ESN56 33. 6505
85 ESN57 33. 6364
86 ESN58 33. 6222
87 ESN59 33. 6110
88 ESN60 33. 6023
89 ST5L 33. 6031
90 ST4L 33. 6027
91 ST3L 33. 6015
92 ST2L 33. 5978
93 STIL 33. 5964

134. 2969 360
134. 3026 230
134. 3007 240
134. 3026 260
134. 3019 370
134. 2913 390
134. 2800 680
134. 2948 700
134. 3055 250
134. 3056 90
134. 3083 90
134. 3089 60
134. 3133 60
134. 3073 40
134. 3148 40
134. 3132 20
134. 3211 20
134. 3167 - 30
134. 3225 20
134. 3352 0
134. 3379 0
134. 3423 0
134. 3412 0
134. 3407 0

feo =7 AV OFEERRIZ 200m TH D, FEAME L D-
GPS it & » CHlfis h, FEELII GPSESEHAVT
YIRp sz, COHFEREERIRR T, EEREEET
vy —EERER Thvhv] ik - TR SRR
bEfI NI [FEHE b+ 5 7 i R SR AT R
W=7, 1999].

PR ERANR Lo 5 b5, MERE LI O
DAT (Digital Audio Tape) Zfl\WkA 754 v FI %
ML a—% [HEEfL, 1997] % 1~2km EIFET 60 A%
L, &5 J2FIi349 300 m fEIfR T 5 AaRE L 72,
INGE - thEHCE OBEEMIFR Licid ¥ 1 < —FEEA RO
X754 VFYEIINVLa—5THSBLS8000SH %4y 1
km [HIfE < 28 MERiE L 7o, SBNEOALEZ Table 2

ITRY. BEEORE - B - ZmE 2 A5 T5H0 1
HIERNC & 2K AR OFEE 10~15m f2%) Tk
.

PURESRAB O PEAIAR LICERE L 2 BSE TR E Tk
UKFEFH D 3 AR EITV, v 7Y v I TR
100Hz @ 7 ¥ ¥ Wilfidss 87, EDAT La—450
BZIEIE, ZhFNhD DAT va—Fic#iahcn
5CPUDYTNIA L7y s (RTC) MBIT->TWW3B.
RTCIZfib N TV BKBAEIRTIE5X 107" ORELMH
5. S5 4F5HEEIC GPSE5%2Z(EL, GPSHEFIL
RTC OHFIZE%2EHF LICHE AL TS, ZofExHA
W RTC OIFSRIERITH T &ick b, yv 7Y v
FEIPR O EFIA CHRZIREEE MR e T WS, T D DAT v
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Fig. 2-1 Observed seismograms (vertical component) for J1. The horizontal axis represents a source-receiver offset. Band-pass filter (1-25Hz) is applied. Each trace

is normalized by its maximum amplitude. The reduction velocity is 8 kin/s.
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The horizontal axis represents a source-receiver offset.

()

Band-pass filter (1-7Hz) is applied.

Reduction velocity is 4.6km/s (8.0km/s/3"2). The timescale is compressed by a factor of 32 to allow easier comparison between the P and S wave record sections.

Observed seismograms (horizontal component) for Jl.
(a) NS component (b) EW component

Fig. 3-1
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