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HASEGAWA, I, ITO, K., ONO, K., ATHARA, T., KUSUNOSE, K. and SATOH, T. (1987) Crustal struc-
ture of Izu-Oshima Island revealed by explosion seismic measurements — A profile
across the Island. Bull. Geol. Surv. Japan, vol.38(11), p. 741-753.

Abstract : Refraction seismic surveys were carried out across Izu-Oshima Island from 1981 to
1983. Five shots fired at three shot points were recorded at about 80 observation sites. The
analysis of travel time data was made by the methods of differences and ray tracing. The
theoretical travel times were calculated for trial models by a computer program based on ray
theory and the most consistent velocity structure with the data was chosen. Five velocity layers
were identified as follows:the 1st layer, 1.1km,s; 2nd layer, 1.8km s; 3rd layer, 2.5km s;
4th layer, 3.6km /s; 5th layer, 5.5.km's. The depths of the 3rd, 4th and the 5th layer become
shallow from the coasts toward the summit of the island and those beneath the east coast are
shallower than those beneath the west coast. The velocity structure is consistent with Bouguer
anomaly along the profile. The 1st layer is geologically assumed as postcaldera products or the
upper part of the products of Izu~Oshima Volcano, the 2nd layer as mainly the upper part of the
products, the 3rd layer as the lower part of the products or older strato-volcanoes which under-
lie Izu-Oshima Volcano, the 4th layer as the montmorillonitized and zeolitized pyroclastic forma-
tion revealed by two drillings or the Miocene Yugashima Group which is assumed to underlie
the formation, the 5th layer as the upper crust with a velocity of 5.5-6.0 km s that exists
characteristically beneath the ridges in the Phylippine Sea.
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Fig.1 Map of shot points and observation sites.Solid star marks, shot points; solid squares, observation

sites for SP.C and SP.S; solid, open circles, observation sites for SP.S; solid, small solid circles,

observation sites for SP. T and SP. II .
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Table 1 Location of shot points, shot time and charge size.

Shot point Shot hole %ﬁg;ﬁ%él\(%) Haing)ht Shot time Cha(rlgg)size
SPS S5 123;3:3; 172 ]03;;220;3?_; 517.5
S0 emier 90 opoesse 00

BYR, AV v /AES, RE-ZE BB M), BENA, BEI2ARSATHS,
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Table 2 Height of observation stations, distances and travel times from SP.S, SP. 1, SP.1I.

Station H(m) Askm) Ts(s) Axkm) T, Akm) T(s) | Station H@m) Askm) Te(s) Astkm) To(s) Aikm) Ty
SP.S 17 5.748 9.147 11 a 505 5.215 1.878

9 ¢ 17 5.748 2.067 9.147 E, 12 505 0.474 0.318 3.873 1.446
7 b 40 0.249 0.138 7 11 501 0.344 0.275 3.743 1.426
7 a 64 0.379 0.212 5.375 1.994 8.774 2.727) || » 10 494 0.214 0.184 3.613 1.397
E, 22 133 4.956 1.642 8.353 (2.495) || » 9 489 0.084 0.086 3.483 1.343
7 21 151 4.936 1.636 8.335 » UH 486 0.007 0.019 3.404 1.307
720 165 4.843 1.608 8.242 SP.II 486 5.748 3.399

7 19 177 4.746 1.578. 8.145 3 b 485 5.793 1.991

7 18 188 4.657 1.550 8.056 7 o a 485 5.841 1.981

8 195 1.091  0.604 E, 8 485 0.096 0.090 3.303 1.272
7 a 187 1.104 0.614 7 7 484 0.176 3.223

E, 17 209 4.589 1.536 7.988 7 6 476 0.306 0.176 3.094 1.196
7 16 229 4.489 1.522 7.888 7 5 469 0.436  0.246 2.964 1.182
7 15 227 4.440 1.503 7.839 (2.616) | » 4 464 0.566 0.297 2.835 1.144
7 14 244 4.343  1.462 7.742 7 3 466 0.696 0.323 2.705 1.100
7 13 260 4.248 7.647 (2.405) || 10 b 470  6.525 2.098

7 12 277 4.179  1.436 7.577 (2.543) | E, 2 459 6.566 2.107 0.826 0.362 2.576 1.094
7 11 292 4.093 1.412 7.491 .49 || ~» 1 454 0.956 2.447  1.096
7 10 307 3.986 1.371 7.384 10 a 450 6.832 2.283 1.083 0.520 2.318 1.098
7 9 325 1.866 0.903 3.886 1.339 7.284 2.451| » ¢ 420  6.987 2.281

7 8 338 3.796 1.300 7.193 2.418| 2 ¢ 390 1.512 0.743 1.890 0.957
v 7 355 3.702 1.288 7.099 2.39| ~» a 378 7.333

7 b 258 2.116 0.977 7 b 366 7.414 2.360 1.663 0.775 1.739 0.897
7 a 330 2.120 1.002 E. 23 295 2.101 0.955 1.300 0.751
E, 6 377 3.594 1.257 6.991 2.363\ # 22 282 7.987 2.471 2.246 1.156 0.675
7 5 402 3.492 1.227 6.889 2.343) » 21 275 2.337 1.063 0.640
74 428 2.355 1.054 3.401 1.217 6.797 2.339| » 20 270  8.174 2.552 2.433 0.966 0.595
7 3 462 3.295 1.211 6.690 2.331| ~ 19 264 2.533 1.136 0.866 0.557
72 492 3.202  1.191 6.596 2.326| ~ 18 260 2.630 0.769 0.511
7 1 528 3.091 1.169 6.485 2.2881 ~» 17 255 2.692 0.714 0.488
6 a 553 2.828 1.248 7 16 250 2.765 0.651 0.469
7 b 555 2.829 1.268 2.957 1.116 6.348 2.234|| 1 a 253 8.515 2.585

13 ¢ 575 2.581 5.976 7 b 251 8.519 2.610

7 b 603 3.304 1.375 E, 15 245 2.855 1.181 0.555 0.427
7 a 637 3.411 1.435 2.344 0.971 5.742 7 14 241 2.937 1.187 0.465 0.385
5 b 682 3.641 1.466 2.112 0.914 5.511 2.001( ~ 13 237 3.012 1.218 0.388 0.343
7 a 682 3.670 1.448 712 229 3.101 1.252 0.302 0.303
7 C 675 1.999 0.908 5.398 1.979| » 11 221 3.193 1.278 0.206 0.235
12 b 633 3.996 1.522 7 10 215 9.034 2.683 3.293 1.294 0.107 0.138
7 a 622 4.015 (1.517) 1.737 0.830 5.135 (1.8D) | » 9 213 3.390 1.325 0.013 0.072
7 610 1.664 0.813 5.062 1.944| SP.I 215 9.147 3.399

E, 20 594 1.533 0.621 4.931 1.746 || E, 8 213 9.194 2.700 3.453 1.341 0.087 0.125
7 19 581 1.383 0.590 4.781 7T 205 3.498 1.346 0.182 0.203
7 18 565 1.253 4.652 7 6 196 3.555 1.377 0.280 0.289
» 17 550 4.620 1.662 7 5 188 3.612 1.386 0.279 0.280
7 17 551 1.123 0.513 4.522 7 4 183 3.680 1.407 0.314 0.312
7 16 540 0.995 0.482 4.395 1.618| » 2 168 3.739 1.397 0.341 0.311
» 15 532 4.878 1.714 0.864 0.438 4.263 1.575) » 3 175 3.740 1.425 0.354 0.349
4 b 520 4.956 1.791 v 1 158 3.770 0.372

11 b 526 4.968 1.768 0.783 0.410 4.182 1.555||F, a 90 9.613 2.782 3.866 1.429 0.513 0.377
4 a 505 5.141 1.854 7 b 78 9.663 2.772 3.915 1.429 0.554 0.379
E, 13 514 0.604 0.357 4.003 1.484

H 3855 (m), As, Ts (X SP.S 2 b 0 BERE (km), 78 (s), Ay, T, (X SP. I 2 H DFERE (km), 7R (8), Ay, T, 13X SP.II2» 5 DRERE (km), ERE (8) #RT,
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Fig.2 Record section for SP.S Travel time is reduced by & (distance in km),/6(km /’s).
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Fig.3 Record section for SP. 1. Travel time is reduced by A (distance in km),” 6 (km,/ s).
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Fig.4 Record section for SP. II. Travel time is reduced by & (distance in km),/6(km,s).
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Fig.5 Travel time plots (top) and velocity structure (bottom) obtained by the method of differences along

the profile across the island.

O XL DERMMK  SPSsLSP.ILDELR
“:3‘ Foid FXpERE (T) BT, SP.SESP.I&D
BonTREKCTOy bER, BERERER
. : . , A ; ; ) 3.64km/s, 3.53km/s ThHbh. ENEFEITFHLT

R S E R S A AT

. Fig.6 T’ plots derived by appling the method
Dlstance(km) of differences to the travel time data.
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Fig.7 Top; Observed gravity data (plus mark) and calculated gravity (solid line) from the density model

(bottom) along the profile across the island.Middle;Observed travel time plots (asterisk, plus mark.
open circle) and calculated travel time curves(solid line) from the velocity structure (bottom) .Bot-
tom; Velocity strucure which obtained as calculated travel times are the most consitent with observed
travel times.Numerals, velocity in km,”s; numerals with parentheses, density in g/ em®.

12 SP.S & SP.OUDHTCIRZFDHEREINTE-Z2Y LAw (1981) »F—% % b LICHFE LA DEH SKITR
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Table 3 Depths to the boundary of each layer below the
sea level.

Distance* Depth (km)**
(km) D1 D2 D3 D4 D5

0.00 —.02 —.02 0.23 0.60 2.00
0.50 —.10 —.10 0.13 0.50 1.95
1.00 —.18 —.18 0.03 0.40 1.90
1.50 —.26 —.26 —.07 0.30 1.85
2.00 —-.3%5 —.3 —.17 0.17 1.80
2.50 —.48 —.40 —.25 0.05 1.75
3.00 —.57 —.4 —.4 —.10 1.65
3.0 —.66 —.42 —.42 —.29 1.55
4.00 —.62 —.48 —.48 —.33 1.43
4.50 —.57 —.46 —.46 —.31 1.27
5.00 —.53 —.4 —.4 -.31 1.21
5.50 —.50 —.42 —.42 -.31 1.22
6.00 —.48 —.43 —.43 —.31 1.25
6.50 —.47 —.47 —.47 .22 1.33
7.00 —.42 —-.30 —.30 0.07 1.41
750 -—=.35 —.20 —.20 0.22 1.49
8.00 —.27 —-.15 —.15 0.35 1.55
85 —.25 —.10 —.10 0.45 1.58
9.00 -—.22 —.10 —.10 0.50 1.60
9.50 —.16 —.05 —.05 0.50 1.60
10.00 0.00 0.00 0.00 0.50 1.60

*Distance from SP.S

**Depth to the boundary of each layer below the sea level
Dl X 1EBOLEDEE T b LB ERY. D2-D5 1355 2 JE-F
SEOLHNESERT. - KELIBENIEEERL TS,

LNIZBEY, BEI—BNICRE SNIRTE R,
FHEEAH (1981) HTEHERIROWRICBNTIDED
EERPREMET, 6.0km, s, 6.3km/ s ZREL, —
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DEFERERIZESHITIRLTH B4, SP.CH5H DR
VPR (5.5km/s) 7Ty FRENSHEILRTE
OEREFEIEVEEbN, ZOBO®EES LT5.5km, s
PRATAHVEDODBRTH A, HRBRIZ6.0km, s &
WHT 5 & ZOBOEEDI 200m EL 2 5. TOBI,
BFEEBIZAOND L) B REBBREARTFHONLE D
ML, ZOROENERFOBNHEITRCZ L2 LTH
L. ZOBEOTREIEENIFEEIZS (1981) A5HE
ERL TS LI 2.5km,/ sSBUTOBYFETELTE
TRWIE, ThODORBFEFRFIIICMDP - THR %S
ZEThA.
COXBOREEBIZOVTIEESRE (FINIH,
1959), X%l (EFRER, 1981b), N7 4B (Zucca

et al., 1982) THRONZEEBLEUOELFHF-THY,
KINEROEEREE ICITIEEYTD 200 b Mz n

PFERBIZ74VEVEESL—-MIBELTWS, 74
V¥ ORI R EEWTE (MURAUCHI ef al., 1968 ;
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