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Table 1. Shot times, locations and charge size of four explosions.

Latitude
C 7N
57.81 137 19
54.17 137 19
27.81 137 20
19.11 137 20

Longitude Height Charge
¢’ "B (m) (kg)

20.28 1045 12.5
27.00 1024 12.5
17.70 929 100.0
13.23 940 25.0

Shot Date Time
(h:m:s)
22:02:01.163 36 26
22:22:02.380 36 26
22:12:01.072 36 27
22:32:00.985 36 27

S-1  Oct.24,2000
5-2  Oct.24,2000
S-3  0ct.24,2000
S-4  Oct.24,2000
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Fig. 1. Locations of shots (3%) and temporary observation stations (O) plotted in topographic map. Thin
lines indicate faults and thick ones vrefecture borders.
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Table 2. Locations of observation stations and their site condition.

Station Latitude Longitude Height Site situation
(0 L n N) (0 T4 E) (m)

1 STO01 137 19 0740 36 26 59.80 1045 rock

2 ST0Z2 137 18 43.90 36 26 44.60 860 rock

3 ST03 137 18 06.00 36 26 27.60 605 soil

4 ST04 137 17 29.50 36 26 14.40 550 concrete
5 STO5 137 16 55.30 36 26 01.00 495 rock

6 STO6 137 14 bH7.60 36 27 31.40 250 concrete
7 STO7 137 14 35.00 36 27 07.30 250 rock

8 STO8 137 14 1390 36 26 41.00 235 concrete
9 ST09 137 13 30.00 36 26 27.90 250 soil
10 ST10 137 13 13.10 36 26 09.70 240 soil
11 ST11 137 12 48.60 36 25 43.30 270 soil
12 ST12 137 12 02.30 36 25 23.60 320 soil
13 ST13 137 11 4950 36 24 53.70 320 soil
11 STi4 137 11 36.30 36 24 30.30 320 concrete
15 ST15 137 11 19.00 36 24 08.50 320 concrete
16 ST16 137 11 00.50 36 23 41.10 310 concrete
17 ST17 137 11 02.40 36 23 14.20 340 concrete
18 ST18 137 11 02.20 36 22 36.10 330 concrete
19 ST19 137 11 07.50 36 22 04.50 320 concrete
20 ST20 137 11 29.00 36 21 411.30 380 concrete
21 ST21 137 11 34.90 36 21 11.30 380 concrete
22 ST22 137 14 2720 36 21 40.20 1020 soil
23 ST23 137 13 58.90 36 21 25.20 960 soil
24 ST24 137 13 14.20 36 21 12.00 800 rock
25 ST256 137 12 3530 36 21 01.40 630 rock
26 ST26 137 11 59.40 36 20 53.70 510 concrete
27 S§T27 137 11 10.40 36 20 29.90 410 soil
28 ST28 137 10 40.80 36 20 15.10 400 concrete
29 ST29 137 10 04.90 36 20 04.00 4120 soil
30 ST30 137 09 12.70 36 19 52.00 410 rock
31 ST3t 137 08 32,70 36 19 46.80 510 concrete
32 ST32 137 08 16.20 36 19 21.00 4125 concrete
33 ST33 137 07 32.10 36 19 03.00 620 concrete
34 ST34 137 07 17.20 36 18 55.40 580 concrete
35 ST35 137 06 53.20 36 18 27.10 590 soil
36 ST36 137 06 1760 36 18 18.10 510 soil
37 ST37 137 05 23.90 36 18 13.20 470 concrete
38 ST38 137 04 55.10 36 17 58.00 190 concrete
39 ST39 137 04 22,10 36 17 33.40 500 soil
40 ST40 137 03 43.50 36 17 24.30 500 concrete
41 STA1 137 03 07.80 36 17 06.50 510 soil
42 ST42 137 02 43.40 36 16 41.20 540 concrete
43 ST43 137 02 10.30 36 16 16.10 540 soil
44 ST44 137 01 37.30 36 16 11.70 560 concrete
45 STA5 137 00 57.00 36 16 01.10 700 rock
46 ST46 137 00 07.10 36 15 50.80 890 concrete
47 ST50 137 09 3540 36 20 00.60 440 concrete
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Fig. 2-1. Record sections of Shotl. Time axis is reduced by a velocity of 6.0km/s.
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Fig. 2-2. Record sections of Shot2. Time axis is reduced by a velocity of 6.0km/s.
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Table 3. Travel time data. T-O and RT indicate travel times and their reduced ones by a velocity of 6km/s,
respectively. A, B and C indicate quality of readings as “very good”, "good” and “fairly good”,
respectively. D indicates that a signal, which may not be a first arrival, can be recognized at least at

the time.
Shot 1 Shot 2
Station Distance Azimuth T-0O RT Distance Azimuth T-0O RT
(km) ¢ (s) (s) (km) C) (s) ()

1 STO1 0.327 280.9 0.125 A 0.071 0.541 288.6 0.169 A 0.079

2 STO02 0.993 245.8 0.265 A 0.100 1.137 254.9 0.293 A 0.104

3 STO3 2.071 243.3 0.524 A 0.179 2.200 248.1 0.545 A 0.178

4 STO04 3.066 244.1 0.730 A 0.219 3.195 247.4 0.738 A 0.206

5 STO05 4.013 244.1 0.944 C 0.275 4.141 246.7 0.940 B 0.250

6 STO06 6.637 279.8 1.386 B 0.280 6.845 280.4 1.366 D 0.225

7 STO7 7.109 272.4 1.444 A 0.259 7.306 273.2 1.453 D 0.235

8 ST08 7.647 266.1 1.533 A 0.259 7.831 267.0 1.538 B 0.233

9 ST09 8.772 264.0 1.763 B’ 0.301 8.952 264.8 1.787 C 0.295

10 ST10 9.264 260.8 1.837 B 0.293 9.436 261.6 1.961 D 0.388

11 STI11 10.021 256.8 2.012 B 0.342 10.184 257.6 1.849 D 0.152

12 ST12 11.288 255.1 2.233 B 0.352 11.446 255.9 2.233 D 0.325

13 ST13 11.861 251.2 2.369 B 0.392 12.008 252.0 2.440 C 0.439

14 ST14 12.418 248.5 2.493 B 0.423 12.557 249.3 2.534 D 0.441

15 STI5 13.074 246.5 2.678 C 0.499 13.207 247.3 2,575 D 0.374

16 STI16 13.847 2440 2.640 C 0.332 13.972 2448 2.688 C 0.359

17 STI17 14.188 2409 2.731 B 0.366 14.303 241.7 2.737 C 0.353

18 STi8 14.799 237.0 14.901 237.7

19 ST19 15.246 233.6 2.868 A 0.327 15.336 2344 2.856 B 0.300

20 ST20 15.265 230.3 2.843 A 0.299 15.343 231.1 2.830 B 0.273

21 ST21 15.764 227.4 2908 A 0.281 15.831 228.1 2915 B 0.277

22 ST22 12.212 216.7 2.414 C 0.379 12.240 217.8 2.503 D 0.463

23 ST23 13.008 218.0 2.558 B 0.390 13.041 219.0 2.562 C 0.389

24 ST24 14.029 220.6 2.727 A 0.389 14.071 221.4 2.749 B 0.404

25 ST25 14.916 2226 2.941 C 0455 14.966 223.4 3.037 D 0.543

26 ST26 15.704 224.4 2.944 B 0.327 15.760 225.2 2950 C 0.323

27 ST27 17.086 2256 3.174 A 0.326 17.147 226.3 .3.178 B 0.320

28 ST28 17.933 226.2 3.319 A 0.330 17.996 226.9 3.367 C 0.368

29 ST29 18.820 227.3 3.444 C 0.307 18.887 228.0 3.450 C 0.302

30 ST30 20.037 229.1 3.758 B 0.419 20.110 229.7 3.701 C 0.349

31 ST31 20.902 230.5 3.920 B 0.436 20.980 231.1 3.902 B 0.405

32 ST32 21.728 229.6 21.803 230.2

33 ST33 22.926 - 230.3 4.304 B 0.483 23.004 230.9 4.314 C 0.480

34 ST34 23.362 230.5 4.300 B 0.406 23.440 231.0 4.341 C 0.434

35 ST35 24.381 229.8 4.541 B 0.478 24.457 230.3

36 ST36 25.240 230.6 4.445 D 0.238 25.319 231.1

37 ST37 26.381 232.2 4.778 B 0.381 26.466 232.6

38 ST38 27.236 232.3 4.891 C 0.352 27.321 232.8 4.901 D 0.347

39 ST39 28.351 232.2 5.152 B 0.427 28.435 232.6 5.146 C 0.407

40 ST40 29.285 2329 5.272 D 0.391 29.372 233.3

41 ST41 30.327 233.1 5.588 D 0.534 30.414 233.4

42 ST42 31.283 232.6 31.369 233.0

43 ST43 32.409 232.4 5778 B 0.377 32.495 232.8

44 ST44 33.147 233.1 33.235 233.4

45 ST45 34.148 233.7 34.238 234.0

46 ST46 35.342 234.4 6.337 C 0.447 35.434 234.8

47 ST50 19.436 228.6 3.625 B 0.386 19.508 229.2 3.622 B 0.371
(to be continued)
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Table 3. (continued)

_ Shot 3 Shot 1
~ Station Distance Azimuth T-O RT Distance Azimuth T-0O RT
(km) ¢ (s) (s) (km) ¢ (s) (s)

1 STO1 1.951 243.8 0.538 A 0.213 1.743 250.0 0474 A 0.184
2 STO02 2.688 240.3 0.621 A 0.173 2.164 2444 0.575 A 0.164
3 ST03 3.767 240.5 0.831 A 0.203 3.542 243.4 0.783 A 0.193
4 ST 4.759 241.6 1.006 A 0.213 1.537 213.9 0919 B 0.193
5 STO05 5.706 242.0 1.196 A 0.245 5.181 214.0 1.182 B 0.268
6 ST06 7.971 271.5 1.554 A 0.226 7.871 2734 1.524 C 0.212
7 STO7 8.555 265.8 1.626 A 0.200 8.128 267.5 1.604 C 0.199
8 STO8 9.172 261.0 1.713 A 0.184 9.022 2625 1.685 B 0.181
9 ST09 10.318 259.7 1.927 B 0.207 10.163 261.1 1.939 C 0.245
10 ST10 10.843 257.2 2.018 A 0.211 10.677 2684 2.040 B 0.261
11 STI11 11.638 253.9 2.176 A 0.236 11.458 255.1 2.144 C 0.231
12 ST12 12.917 252.8 2.3714 A 0.221 12.732 253.8 2431 C 0.312
13 STi13 13.517 219.4 2.512 A 0.289 13.320 250.3 2.601 C 0.381
11 ST14 14.090 247.2 2.666 A 0.308 13.884 248.0 2.653 C 0.339
15 STI15 14.756 245.4 2.795 B 0.336 14.511 246.2 2,721 B 0.297
16 STI16 15.537 243.3 2.858 B 0.269 15.318 244.0 2.825 C 0.272
17 ST17 15.887 240.5 2.956 A 0.308 15.658 241.2 2911 C 0.301
18 ST18 16.501 237.0 3.173 C 0.423 16.262 237.6

19 STi9 16.945 234.0 3.080 A 0.256 16.698 2345 3.045 B 0.262
20 ST20 16.956 231.0 3.060 B 0.234 16.701 231.4 3.011 A 0.231
21 ST21 17.414 228.3 3.134 A 0.227 17.182 2287 3.09 A 0.230
22 ST22 13.821 219.2 2,579 B 0.276 13.542 219.5 2.664 D 0.107
23 ST23 11.627 220.2 2.695 B 0.257 14.351 220.5 2.7514 C 0.362
24 ST21 15.668 222.3 2903 A 0.292 15.395 222.7 2925 C 0.359
25 ST25 16.569 224.0 3.070 B 0.309 16.299 22414 3.171 C 0.455
26 ST26 17.368 225.6 3.164 A 0.269 17.101 226.0 3.169 D 0.319
27 ST27 18.757 226,6 3.393 A 0.267 18.492 227.0 3.357 B 0.275
28 ST28 19.607 227.1 3.582 C 0.314 19.343 227.5 3.536 B 0.312
29 ST29 20.499 228.1 3.646 B 0.230 20.237 228.5

30 ST30 21.724 229.7 3.928 A 0.307 21.165 230.1 3.901 B 0.321
31 ST31 22.593 231.0 4.134 B 0.369 22.338 231.4 4.091 B 0.368
32 ST32 23.417 230.2 4.308 C 0.405 23.159 230.5

33 ST33 24.617 230.8 4.500 A 0.397 21.362 231.1 4.411 C 0.351
34 ST34 25.054 2309 4.513 A 0.337 24.798 231.2 41491 C 0.361
35 ST35 26.070 230.3 4.734 B 0.389 25.813 230.6 4.696 D 0.394
36 ST36 26.932 231.0 4.831 B 0.342 26.677 231.3

37 ST37 28.078 232.5 4.994 B 0.314 27.826 232.8 5.151 D 0.513
38 ST38 28.932 232.6 5.215 C 0.393 28.681 232.9 5.071 D 0.291
39 ST39 30.047 232.4 5.286 B 0.278 29.795 232.7 5.293 B 0.327
40 ST40 30.983 233.1 5.572 D 0.408 30.733 233.4

41 ST41 32.025 233.3 5.919 C 0.582 31.775 233.5

42 ST42 32.980 232.8 32.729 233.1

43 ST43 34.106 232.6 5.987 B 0.303 33.855 232.9

44 ST14 34.845 233.3 6.204 C 0.397 34.596 233.5

45 ST45 35.847 233.8 35.599 234.1

46 ST46 37.042 234.6 6.563 B 0.389 36.796 234.8 6.472 D 0.339
47 ST50 21.121 229.3 3.816 B 0.296 20.862 229.6 3.792 B 0.315
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Fig. 3. Travel times of four explosions plotted against the distance from each shot. Time axes are reduced by
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Fig. 4. Locations of shots and stations and depth of a surface layer along the measuring line derived from
four explosions. Depths are calculated from the time-terms assuming the velocity of the surface layer
4.5 km/s and the second layer 5.8, 5.9 and 6.0 km/s. Results of two branches, route A and B of the
measuring line are plotted in different graphs.
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Fig. 6. Normal-move-out (NMO) corrected record section for shot 3. 18Hz low pass filter is applied before
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NMO. Reflected waves are seen at 4-5s of two way travel time.
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Seismic survey at the Atotsugawa fault system in Honshu, Japan

Koji YOSHII, Kiyoshi ITO, Kazuo MATSUMURA, Hiroo WADA, Yoshio SUMINO*, Yosuke FUIISAWA
* Faculty of Science, Shinshu University

Synopsis
Explosions aiming at surveying fault gauge by trapped waves were conducted at the Mozumi fault, central
Honshu, Japan in October 2000. We observed seismic waves of the explosions at 47 stations in about 40km line
along the Atotsugawa fault system. We obtain the structure of surface layer from the result of first arrival
analysis. And from an analysis of later arrivals we found clear reflected phases at 4-5 and 7-8 seconds of
two-way travel-times. The crust deeper than 15km, beneath the seismogenic layer is reflective as a whole and
there exist strong reflective layers at about 15 and 25km depth in the reflective crust.

Keywords: Atotsugawa fault, Mozumi-Sukenobu fault, seismic survey, velocity structure, seismic reflector



