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Fig.1 Locations of shots (star) and stations in topographic map. Triangles show stations operated in 2001
and open circles those in 2000.



1. FL®HIC

B 11 17 D R 0D MR TG BT D W TR BT &
DRMENERmENTND (FHE - fth, 1998), Zh b
OEFRE O™ L, L OHERA L REEREED
HMEOTOIZIE, NLHEIC L A2HERES TR T
HD, 2000 FEIE, BB oILEES, A ERTE
W2 38 1T D SRR B A B L T Jg L2 v © kR T
WL (FIH -, 2000),

2001 4E 8 H 25 HB L1026 HIZ, ERHIERBRA 7
a7 47, KRKFHENERLS L OEEOKRY:
IZ& -, HE - PEHS B g & L R A
THIEIC L 2 FEEREAENER SN, TOAL
HEFEO 1 21F, BEINBOIFITE FTho7-0
T, Z OB HEEE A R LT 2000 450 HIHR 0 5]
B 2 i LT,

2000 FEOFERN G, P RHEN 6 kn/s FREIZ AR
PR EFWBOIEBEIZ LD LT SkmfEETH D
ZEMZINoTWD, Fiz, HEFENS O K
DER S, IO OKEHEE BN E OXIED
BiEh b, 2000 FORFR T 4 O N THE
DB E N0, R TH - 72 DB EDOPEN
FTIERY, LIRS THRBOEILZOEDIC
AL, KEBEOESICOVWTH#EELELS, &
NHEORROBEEEL B E LT, 2001 £ AN THIE
B 2 FER L7=, £7-, 2001 FEOFA TILEME - P
HHL T D FRAS O 72 3D O JHR DS W) 1 1B & o V4 51 % AR
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Table 1. Shot times, locations and charge sigze of ten explosions .

IR FIECTHIT LIz, Zhd 2 2OFT — X % [H
FRICHENT 2 2 & 0%, BT 8 SR o0 HL T 6 1 A& 7R
ROLDICKREFNEEEZE2 NS,

A|ETIE, b OFEOHE & MTERIZDS
T~ %,

2. 8 A

Fig. 1 IZIFARHE THZ 2000 4£38 L 08 2001 4E
DI RIS L OB R A2 RS, Fig. 1 ®OI% 2000 4=
DA GEH - i, 20000 THY, Wi 2001 ED
BHSTHD, WEITH S BIAIL 47 R TEREN
37 km, EATAHEME AL 51 A TEERN 42 km TH
%, MR E BBMAMBEITH 1 kn TH D,
Tablel [ZF&ME DR T & 77§, S—1~S-4 23 2000 47,
J-1~]J-5 BXUT-6 2% 2001 FIZEfESN7=H DT
BB, 2000 4 OIEMITHRE)ETE R O AL RIS E
LCW5, SEIOMITICHV -5k s-3, J-2 B &
WNJ-3ThHbd, S-3DIHEKEIT 100 kg TH Y, FEEH
FE - BREEIBTIE O BRICALE L TWb, J-2 OFRE
1L 500kg THY, WiEOTEMIAELTWVD, ZD
2ODRMDT — X W 5 IEWRIRRE T 5,
—J7, J-3 13T¥HE 500 kg THY, J-2 O 65 km
WAZE LTS, J-2 BXWJ-3 2HiEICELT D
AR E LU CigdT Lz, Bz 2 liila s b EAA
WH 2 Hz o EFEp(L22D) HER & vz, gk o
F¥EIET — % v 4 (LS8000SH) (L2 ¥ A ~—Jik

Shot Date Time Latitude Longitude Height  Charge
(h:m:s) (""N) (""E) (m) (ke

S—1 0ct.24,2000 22:02:01.163 36 26 57.81 137 19 20.28 1045  12.5
S—2 0ct. 24,2000 22:22:02.380 36 26 54.17 137 19 27.00 1024  12.5
S—3 0ct.24,2000 22:12:01.072 36 27 27.81 137 20 17.70 929  100.0

S=4_(ct2,2000 200985 3 o7 101 17 20 132 W0 _ B0 _
J—=1 Aug.26,2001 1:06:10.000 36 50 37.05 136 47 54.32  22.9  500.0
J—2 Aug 25,2000 1:11:10.003 36 18 3500 136 06 26.04 615.2 500.0
J—3 Aug. 252001 2:11:10.602 35 43 00.57 137 16 44.28 670.8 500.0
J—4 Aug. 252000 0:16:10.002 35 12 23.34 137 33 3L.33 8751 500.0
J=5 Aug.252001 2:11:11.000 34 54 11.63 137 50 17.25 233.3 500.0
T—6 Aug 25,2000 0:31:10.000 35 02 50.21 137 43 38.91 266.7 500.0




Tabel2 Location of observation stations.

Station Longitude Latitude Height
(o ;7 7 E) (o ;7 7 N) (m)

1 STO1 137 19 07.4 36 26 59.8 1045
2 STO02 137 18 43.9 36 26 44.6 860
3 STO03 137 18 06.0 36 26 27.6 605
4 ST04 137 17 29.5 36 26 14.4 550
5 STO5 137 16 55.3 36 26 01.0 495
6 STO06 137 14 57.6 36 27 34.4 250
7 STO7 137 14 35.0 36 27 07.3 250
8 STO8 137 14 13.9 36 26 41.0 235
9 STO09 137 13 30.0 36 26 27.9 250
10 ST10 137 13 13.1 36 26 09.7 240
11 ST11 137 12 48.6 36 25 43.3 270
12 ST12 137 12 02.3 36 25 23.6 320
13 ST13 137 11 49.5 36 24  53.7 320
14 ST14 137 11 36.3 36 24  30.3 320
15 ST15 137 11 19.0 36 24 08.5 320
16 ST16 137 11 00.5 36 23 41.1 310
17 ST17 137 11 02.4 36 23  14.2 340
18 ST18 137 11 02.2 36 22 36.1 330
19 ST19 137 11 07.5 36 22 04.5 320
20 ST20 137 11 29.0 36 21 41.3 380
21 ST21 137 11 34.9 36 21 11.3 380
22 ST22 137 14 27.2 36 21 40.2 1020
23 ST23 137 13 58.9 36 21 25.2 960
24 ST24 137 13 14.2 36 21 12.0 800
25 ST25 137 12 35.3 36 21 01.4 630
26 ST26 137 11 59.4 36 20 53.7 510
27 ST27 137 11 10.4 36 20 29.9 410
28 ST28 137 10 40.8 36 20 15.1 400
29 ST29 137 10 04.9 36 20 04.0 420
30 ST30 137 09 12.7 36 19 52.0 410
31 ST31 137 08 32.7 36 19 46.8 510
32 ST32 137 08 16.2 36 19 21.0 425
33 ST33 137 07 32.1 36 19 03.0 620
34 ST34 137 07 17.2 36 18 b55.4 580
35 ST35 137 06 53.2 36 18 27.1 590
36 ST36 137 06 17.6 36 18 18.1 510
37 ST37 137 05 23.9 36 18 13.2 470
38 ST38 137 04 55.1 36 17 58.0 490
39 ST39 137 04 22.1 36 17 33.4 500
40 ST40 137 03 43.5 36 17 24.3 500
41 ST41 137 03 07.8 36 17 06.5 510
42 ST42 137 02 43.4 36 16 41.2 540
43 ST43 137 02 10.3 36 16 16.1 540
44 ST44 137 01 37.3 36 16 11.7 560
45 ST45 137 00 57.0 36 16 O01.1 700
46 ST46 137 00 07.1 36 15 50.8 890
AT ST50___ ___ 137_ 09 _35.4__ ___36__20 _00.6 ___ ___440
1 ATTO1 137 19 13.0 36 26 59.1 1065
2 ATTO2 137 18 06.0 36 26 27.3 695
3 ATTO3 137 16 55.5 36 26 00.6 435
4 ATTO04 137 15 09.3 36 25 56.1 580
5 ATTO5 137 14 06.0 36 26 31.7 220
6 ATTO6 137 12 59.7 36 26 09.6 210
7 ATTO7 137 11 48.5 36 24 54.0 330
8 ATTOS8 137 11 00.1 36 23 41.4 310
9 ATTO09 137 11 12.6 36 22 04.3 340
10 ATTI10 137 10 57.4 36 20 18.5 395
11 ATTI11 137 09 13.4 36 19 52.4 420

to be continued



continued

Station Latitude Longitude Height
C N C 7B (m)

1 KYTO1 36 17 42.0 137 07 38.3 465
2 KYTO02 36 17 10.6 137 o7 54.0 495
3 KYTO03 36 16 44.8 137 o7 59.9 475
4 KYTO04 36 16 19.9 137 08 26.6 485
5 KYTO5 36 15 54.6 137 08 18.1 478
6 KYTO06 36 15 22.4 137 08 19.6 490
7 KYTO7 36 15 11.2 137 08 03.6 500
8 KYTO08 36 14 42.0 137 o7 50.9 517
9 KYTO09 36 14 14.0 137 08 11.9 520
10 KYT10 36 14 8.50 137 08 46.1 575
11 KYT11 36 13 43.2 137 09 01.3 625
12 KTY12 36 13 17.2 137 09 14.6 670
13 KYT13 36 12 53.1 137 09 04.8 700
14 KYT14 36 12 21.0 137 09 01.3 750
15 KYT15 36 12 03.5 137 09 28.7 840
16 KYT16 36 11 43.5 137 09 45.8 740
17 KYT17 36 11 16.3 137 10 02.6 710
18 KYT18 36 10 31.4 137 10 19.1 760
19 KYT19 36 10 03.4 137 10 43.7 825
20 KYT20 36 09 34.5 137 10 11.1 915
21 KYT21 36 09 13.0 137 10 25.2 815
22 KYT22 36 08 41.0 137 10 42.2 705
23 KYT23 36 08 18.3 137 11 02.6 720
24 KYT24 36 o7 40.1 137 11 50.0 620
25 KYT25 36 07 14.8 137 11 01.4 630
26 KYT26 36 06 43.6 137 10 58.4 630
27 KYT27 36 06 13.4 137 10 56.1 660
28 KYT28 36 05 45.7 137 11 10.5 720
29 KYT29 36 05 21.5 137 11 38.7 755
30 KYT30 36 04 57.5 137 12 20.5 950
31 KYT31 36 04 37.2 137 12 20.7 1010
32 KYT32 36 03 55.3 137 12 52.8 825
33 KYT33 36 03 46.3 137 13 24.4 895
34 KYT34 36 03 21.3 137 13 49.9 935
35 KYT35 36 02 56.2 137 13 59.3 840
36 KYT36 36 02 30.8 137 13 39.4 850
37 KYT37 36 02 06.9 137 13 25.8 925
38 KYT38 36 01 39.6 137 13 16.8 970
39 KYT39 36 01 17.5 137 13 01.3 1025
40 KYT40 36 00 48.7 137 12 53.1 1050
41 KYT41 36 00 25.6 137 12 34.8 1030
42 KYT42 35 59 57.2 137 12 39.9 920
43 KYT43 35 59 26.0 137 12 39.4 740
44 KYT44 35 59 04.1 137 12 29.0 680
45 KYT45 35 58 43.8 137 12 01.0 640
46 KYT46 35 58 18.7 137 11 57.9 620
47 KYT47 35 57 50.7 137 12 00.3 600
48 KYT48 35 57 20.7 137 11 58.3 550
49 KYT49 35 57 01.2 137 11 46.1 560
50 KYT50 35 56 32.0 137 11 40.9 550
51 KYT51 35 55 58.4 137 11 37.9 540
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Fig. 2-1. Record sections of the shot J-2 in 2001 (upper figure) and shot S-3 in 2000 (lower figure) along
the Atotsugawa fault system. Lower figure is reproduced after Yoshii et al. (2000).
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Fig. 2-2. Record sections of the shots J-2 (upper figure) and J3 (lower figure) in 2001 perpendicular to the

Atotsugawa fault system.
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Fig. 3 Locations of shots and stations, and depth of surface layer along (upper figure) and perpendicular to (lower
figure) the Atotsugawa fault system. Depths are calculated from the time-terms on the assumption of the
velocities of the surface layer and basement to be 4.5 and 5.9 km/s.



IO OB E R EBEXTLVFELIHAN NEEEDO B D RKFHE D ERZ A 7'y M v DR
L7, BERICHEEZMx -, £3, AiET WEBLUNHEORS ZHE L, MO OFED
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Table 3 List of travel times for shots S-3, J-2 and J-3. RT shows reduced travel time by a reduction velocity of 6.0 km/s.
A, B and C indicate quality of readings as "very good", "good" and "fairly good", respectively .

Station| Distance Azimuth ~ T-O rank RT Station| Distance  Azimuth T-O rank RT
(km) ) (s) (s) (km) ) (s) (s)
Shot §-3
ST01 1.951 2438 0538 A 0213 ST32 23.417 230.2 4308 C 0.405
ST02 2.688 240.3 0621 A 0.173 ST33 24.617 2308 4500 A 0.397
ST03 3.767 2405 0.831 A 0.203 ST34 25.004 2309 4513 A 0.337
ST04 4.759 2416 1.006 A 0213 ST35 26.070 230.3 4734 B 0.389
ST05 5.706 2420 1196 A 0.245 ST36 26.932 231.0 4831 B 0.342
ST06 7.971 27115 1.064 A 0.226 ST37 28.078 2325 4994 B 0314
ST07 8.bbb 2608 1.626 A 0.200 ST38 28.932 2326 2216 C 0.393
ST08 9.172 261.0 L7138 A 0184 ST39 30.047 2324 2286 B 0.278
ST09 10.318 299.7  1.927 B 0.207 ST40 30.983 233.1 2572 D 0.408
ST10 10.843 572 2018 A 0211 ST41 32.025 2333 2919 C 0.582
ST11 11.638 2539 2176 A 0.236 ST42 32.980 232.8
ST12 12.917 2928 23714 A 0.221 ST43 34,106 2326 2987 B 0.303
ST13 13.517 2494 2542 A 0.289 ST44 34.845 2333 6.204 C 0.397
ST14 14.090 2472 2656 A 0.308 ST45 35.847 233.8
ST15 14.756 2454  2.79% B 0.336 ST46 37.042 2346 6563 B 0.389
ST16 15.537 2433 2.858 B 0.269 ST50 21.121 229.3  3.816 B 0.296
ST17 15.887 2405 2956 A 0.308
ST18 16.501 2370 3173 C 0423 Shot J-2
ST19 16.945 2340 3.080 A 0.25 ATTO1 24.632 50.9
ST20 16.956 2310 3.060 B 0.234 ATTO02 22.721 50.2
ST21 17.444 2283 3134 A 0227 ATTO03 20.851 488 3.862 B 0.387
ST22 13.821 219.2 2579 B 0.276 ATT04 18.84 438 3531 B 0391
ST23 14.627 2202 2.695 B 0.257 ATTO05 18.636 38.0 343 B 0330
ST24 15.668 222.3 2903 A 0.292 ATTO06 17.105 350 3160 B 0.309
ST25 16.569 2240 3.070 B 0.309 ATTO7 14.18 4.5 2682 B 0319
ST26 17.368 2206 3164 A 0.269 ATTO8 11.656 359 2189 B 0.246
ST27 18.757 2206 3393 A 0.267 ATT09 9.627 479 1845 B 0.241
ST28 19.607 2211 3582 C 0314 ATTI10 7.483 648 1473 B 0.226
ST29 20.499 2281 3.646 B 0.230 ATTIL 4.808 60.3
ST30 21.724 229.7 3.928 A 0.307 KYTO1 2768 1322 0553 A 0.092
ST31 22.593 2310 4134 B 0.369 KYTO02 3.467 1398 0710 A 0.132

to be continued



continued

Shot J-2 Shot J-3
Station Distance  Azimuth T-O rank RT Distance Azimuth T-O rank RT

(km) ¢) (s) (s) (km) ) (s) )
1 KYTO01 2.433 132.2 0.553 A 0.141 65.575 348.0
2 KYTO02 3.404 139.8 0.707 A 0.130 64.547 348.1 11.435 B 0.495
3 KYTO03 4,126 145.4 0.885 A 0.186 63.738 348.1 11,300 A 0.497
4 KYT04 5137 144.1 1.055 A 0.184 62.852 348.6 11.148 A 0495
5 KYTO05 5.680 150.5 1184 A 0.221 62.131 348.2 11.058 B 0.527
6 KYT06 6.578 154.5 1373 A 0.258 61.152 348.1 10,901 B 0.536
7 KYTO07 6.737 158.8 1.409 A 0.267 60.899 347.6 10.867 A 0.545
8 KYT08 7.487 163.6 1599 A 0.330 60.090 347.2 10.756 B 0571
9 KYT09 8.467 161.8 1.805 A 0.370 59.133 3475 10570 A 0.547
10 KYT10 8.927 156.9 1.827 A 0314 58.787 348.2 10.485 B 0.521
11 KYT11 9.793 156.7 1.968 B 0.308 57.947 348.5 10.341 A 0.519
12 KTY12 10.660 156.8 2128 A 0321 57.095 348.6 10.253 A 0.576
13 KYT13 11.258 159.4 2.294 B 0.386 56.417 348.2 10.106 B 0.544
14 KYT14 12.161 161.4 245 A 039 55.467 347.9 9.949 C 0.548
15 KYT15 12.899 159.3 2.566 A 0.380 54.799 348.5 9,843 A 0595
16 KYT16 13.628 158.5 2.688 A 0.378 54.111 348.8 9.741 A 0570
17 KYT17 14.562 158.2 2.714 A 0.246 53.207 349.1 9.501 B 0.483
18 KYT18 16.000 158.7 2.994 B 0.282 51.771 349.3 9.264 B 0.489
19 KYT19 17.030 157.8 3.163 A 0.267 50.810 349.8 9.087 B 047
20 KYT20 17.581 161.4 3.380 A 0.400 50.088 348.7 9.086 A 0.597
21 KYT21 18.322 161.0 3.497 A 0392 49.369 348.9 8.943 C 0.575
22 KYT22 19.393 160.7 3.666 A 0378 48.320 349.2 8.790 B 0.600
23 KYT23 20.223 160.0 3.837 A 0.409 47.539 349.6 8.658 B 0.601
24 KYT24 21.353 161.0 4.008 B 0.389 46.370 349.4 8.465 C 0.606
25 KYT25 22.063 161.8 4159 A 0420 45.621 349.1 8.327 C 0.595
26 KYT26 22.956 162.8 4350 A 0.459 44,691 348.8 8.183 B 0.608
27 KYT27 23.831 163.6 4.477 B 0.438 43.790 348.5 7.994 C 0.572
28 KYT28 24.752 163.3 4.651 A 0.456 42.882 348.7 7.881 C 0.613
29 KYT29 25.673 162.3 4844 A 0.493 42.016 349.5 7754 A 0.633
30 KYT30 26.706 160.6 5.048 B 0.522 41.108 300.7 7.594 C 0.627
31 KYT31 27.299 161.1 5195 A 0.568 40.490 350.6 7475 C 0.612
32 KYT32 28.783 160.4 5.400 B 0.522 39.089 351.5 7.266 A 0.641
33 KYT33 29.316 159.1 5529 A 0.560 38.704 352.6 7.187 B 0.627
34 KYT34 30.265 158.5 5686 A 0.555 37.861 353.4 7.007 C 0.590
35 KYT35 31.071 158.6 5772 A 0.506 317.065 353.6 6.861 B 0579
36 KYT36 31.628 160.0 5.874 B 0.513 36.348 352.7 6.773 A 0.612
37 KYT37 32.209 161.0 5.942 B 0.483 35.664 352.0 6.672 B 0.627
38 KYT38 32.935 161.8 6.055 B 0473 34.864 301.4 6.538 B 0.629
39 KYT39 33.466 162.8 6.165 B 0.493 34.252 350.6 6.428 B 0.623
40 KYT40 34.257 163.6 6.274 C 0.468 33.412 350.0 6.228 C 0.365
41 KYT41 34.817 164.6 6.352 B 0.451 32.795 349.0 6.155 A 0.597
42 KYT42 35.695 164.8 6.481 B 0431 31.912 348.9 2.985 C 0.576
43 KYT43 36.621 165.2 6.629 B 0.422 30.971 348.6 5.813 A 0.564
44 KYT44 37.210 165.9 6.752 B 0.445 30.364 347.8 5,706 A 0.560
45 KYT45 37.655 167.2 6.842 B 0.460 29.912 346.3 5.610 B 0.540
46 KYT46 38.393 167.5 7.007 C 0.500 29.180 345.7 5506 A 0.560
47 KYT4T 39.249 167.7 7.103 B 0.451 28.330 345.4 5.378 B 0576
48 KYT48 40.142 168.1 7.338 C 0.b34 27.449 344.8 5.240 C 0.588
49 KYT49 40.669 168.7 7.409 C 0.b16 26.953 343.9 9.172 C 0.604
50 KYTa0 41.527 169.1 7.558 B 0.520 26.127 343.1 5.049 C 0.621
51 KYT51 42.531 169.4 7.758 B 0.549 25.162 342.2 4.893 B 0.628
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Fig. 4-1. NMO (normal-move-out) corrected record sections for S-3 without (upper figure) and with (lower figure)
static correction. Low-pass filter (20 Hz) is applied.
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Fig. 4-2. NMO (normal-move-out) corrected record sections for J-2 without (upper figure) and with (lower figure)
static correction. Band-pass filter (15-20 Hz) is applied.
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Fig. 5 Stacked record for NMO corrected records with static correction of S-3 (upper figure) and J-2 (lower

figure). Arrows show the depths of reflectors.
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Fig. 6 Distributions of epicenters and focal depths around the studied area. Depths of the reflectors derived
from the analyses of seismic records are plotted in the focal depth sections.
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Seismic survey along the Atotsugawa fault system in Central Japan (Part2)

Tomotake UENO, Kiyoshi ITO, Hiroo WADA, Koji YOSHII, and Kazuvo MATSUMURA

Synopsis

Explosion seismic experiments were conducted along the Atotsugawa fault system to reveal the heterogeneous

structure of the fault system. Explosions were detonated at the northeast part of the fault system in 2000 and at

southwest part in 2001. Seismic explosion data on the line perpendicular to the fault system crossing at southwest

part are also analyzed for comparison. As a result, the followings are revealed: P-wave velocity of the basement

layer is about 5.9 km/s and the surface layer is thin as less than 3 km along Atotsugawa fault and also along the line

perpendicular to the fault system. The reflective layers are found at about 12 km deep along the fault, and about 14

km in depth below the line perpendicular to the fault system after static correction of the surface layer. The depth of

the reflective layer roughly coincides with the cutoff of the seismogenic zone in both areas. This suggests that the

reflective layers seem to be related to the occurrence of earthquakes.

Keywords: Atotsugawa fault, Mozumi-Sukenobu fault, seismic survey, crustal structure, reflective layer,

seismogenic zone



