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A seismic survey was carried out along a east-west line in northern Chubu district, October, 1991.
Seismic waves from four explosions in the experiment were observed along another line of about 70 km
extending in north and south directions from Shot-3 at the border of Toyama and Gifu Prefectures.
37 temporary stations were set along the line which crosses large active faults of Ushikubi and Atot-
sugawa faults. Although clear first arrivals from Shot-3 were recorded, no obvious delays in travel
times were found at the faults. Records of Shots 1 and 2, about 85 and 135 km away from the line to
the east, respectively, show clear later arrivals, which indicate reflected waves from middle of the

crust benearth mountaneous region of central Honshu.
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Fig. 1. Locations of shots and observation stations.
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Table 1. Locations of shot and observation stations. Column ‘Rec.’ indicates the type of recorders used at
the station; as PCM, pulse code modulation; FM, frequency modulation; EDR, DRF and DTC,
digital recorders with 12-, 14~ and 16-bits A-D converter, respectively.

Station Latitude Longitude H(m) Rec. Observers
78 P08 36°43°29.2” 137°25"38.7" 290 PCM Y. Aoyama, K.Matsukage
77 P07 36 42 29.2 137 24 53.0 98 PCM M. Furumoto, M.Mukai
76 P06 36 41 47.0 137 24 32.5 115 PCM  T.Nagao, R.Otani
75 P05 36 40 48.5 187 23 53.7 133 PCM T.Kudo, H.Ishida
74 P04 36 39 44.1 137 23 14.5 125 PCM  Nomura, G.Ito
73 P03 36 38 38.9 137 22 44.3 195 PCM M. Awara, R.Onishi
72 P02 36 37 35.3 137 22 06.3 170 PCM  M.Uchitu, K.Uno
71 P01 36 37 04.0 137 21 19.2 203 PCM Y.Nishiyama, H.Nishiyama
42 K02 36 35 44.4 187 20 14.3 227 PCM T.Nagai, H.Suzue
41 K01 36 34 11.6 187 20 56.4 257 PCM T.Hihara, H.Takehashi
47 K07 36 34 10.3 137 18 52.8 235 EDR K. Ito, K.Matsumura, Y.Asai,
H. Isobe
01 HOIL 36 33 25.8 137 18 51.3 350 EDR K. Ito, Y.Asai
02 HO2 36 32 03.3 13719 27.9 390 FM K. Ito, Y.Asai
31 H3-1 36 32 52.8 137 16 46.0 260 DTC Y.Nishi, C.Oshima, M.Higuchi
32 H3-2 36 32 32.5 187 16 43.2 287 DIC Y.Nishi, C.Oshima, M.Higuchi
33 H3-3 36 32 19.9 137 16 42.8 287 DTC  Y.Nishi, C.Oshima, M.Higuchi
40 HO4 36 31 54.0 137 16 54.1 320 DTC  Y.Nishi, C.Oshima, M.Higuchi
51 H5-1 36 30 87.2 137 16 45.2 538 DTC  Y.Nishi, C.Oshima, M.Higuchi
52 H5-2 36 30 28.0 137 16 49.5 528 DIC  Y.Nishi, C.Oshima, M.Higuchi
53 H5-3 36 30 25.2 137 16 47.6 525 DTC  Y.Nishi, C.Oshima, M.Higuchi
54 H5-4 36 30 13.8 137 16 45.0 522 DTC Y.Nishi, C.Oshima, M.Higuchi
61 W0l 36 30 26.4 137 16 49.8 530 DRF K. Watanabe, Y.¥ada
62 W02 36 30 25.0 137 16 48.2 530 DRF K. VWatanabe, Y.¥ada
06 HO6 36 28 54.0 137 20 10.4 760 EDR N.Hirano, I.Kawasaki,
T. Morisada
07 HOT 36 28 01.0 137 20 17.0 910 FM N.Hirano, I.Kawasaki,
T. Morisada
08 HO8 36 26 53.0 137 19 46.0 980 EDR N.Hirano, I.Kawasaki,
T. Morisada
09 H09 36 25 53.0 137 19 36.0 1080 FA N.Hirano, I.Kawasaki,
T. Morisada
10 HI10 36 24 30.3 137 19 20.3 410 FH M. Koizumi
11 H1l 36 23 31.7 137 16 52.0 355 FM M. Koizumi
12 H12 36 22 30.5 137 18 22.0 806 EDR M. Koizumi
13 H13 36 20 20.0 137 19 42.1 705 DRF H.Wada, Y.Hiramatsu
14 Hi4 36 19 00.5 137 19 04.7 450 DRF  H.VWada, Y.Hiramatsu
15 HI5 36 18 13.0 137 19 37.1 460 DRF H.¥ada, Y.Hiramatsu
16 HI6 36 16 48.7 137 19 37.4 760 FM T. Hikumo
17 HI7 36 14 55.9 137 19 16.8 1120 FM H. ¥ada, Y.Hiramatsu
18 Hi8 36 13 19.1 137 19 29.4 730 DRF K.Simizu, S.Nakao
19 H19 36 12 01.1 137 18 53.3 640 DRF K.Simizu, S.Nakao
20 H20 36 10 52.3 137 19 03.5 670 FM K.Simizu, S.Nakao
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Shot-1 Toyama-Kamitakara 1991, 5-20Hz BPF
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Fig. 2-1. Band-pass filtered record section of Shot-1 as indicated for distance from shot-3. Numbers reffer
to table 1. Time axis is reduced by a velocity of 6.0 km/s
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Shot~-2 Toyama-Kamitakara 1991, 5-20H=z BPF
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Fig. 2-2. Band-pass filtered record section of Shot-2 as indicated for distance from shot-3. Tune axis is
reduced by a velocity of 6.0 km/s

Distance from Shot-3 (km)

reduced travel time % S3 22 S DEE X L TR Lz, ST ISR EOERRIC 50T, HboBEB TR
THEOANPEEY R LT, ¥, U & A O2WkEHI L Eh4Y, Ba)EBofE (Fig. 1 2
B) RLTW5,



330 AP KRR E®R $36%5 B-1 F5. 4 (1993)

Shot-3 Tovama-Kamitakara 1991
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Fig. 2-3. Record section of Shot-3. Time axis is reduced by a velocity of 6.0 km/s
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Shot-4 Toyvama-Kamitakara 1991, 5-20Hz BPF
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Fig. 2-4. Band-pass filtered record section of Shot-4 as indicated for distance from shot-3. Time axis is
reduced by a velocity of 6.0 km/s
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Table 2. Travel time data. Dist and Azim indicate a distance from the shot and an azimuth from the shot
to the station, respectively. Negative distance means that the station locates in northern side of
Shot-3. P-O and RT denote a travel time and its reduced one by a velocity of 6.0 km/s, respective-
ly. Plus and minus show upward and downward ground motions of the picked arrivals, respec-
tively. A, B and C indicate accuracy of readings as “very good”, “good” and “fairly good”,

respectively.

Stn Dist Azim P-0 RT Stn Dist Azim P-0 RT
Shot~1 10 H10 14.847 179.9 2.74+A 0.26
06 H06  131.443 268.4 22.59 C 0.90 1t Hil 17.257 194.7 3.07+A 0.19
08 HO8 133.030 266.8 22.77 C 0.60 12 H12 18.603 184.5 3.441A 0.39
10 H10  133.385 265.2 23.27 C 1.04 13 H13 22.276 179.8 4.04+A 0.33
12 H12 135.254 263.7 22.93 C 0.39 15 H15 25.996 179.9 4.66+A 0.33
13 H13 134.213 262.0 23.78 C 1.4l 16 H16 29.585 179.9 5.19+A 0.26
18 H18 136.737 256.7 24.12 C 1.33 17 H17 33.261 180.0 5.69tA 0.15
19 H19 138.596 256.0 24.28 C 1.18 18 HI8 35.223 179.9 6.25+A 0.38
20 B20  138.197 254.5 24.69 C 1.66 19 HI9 37.154 182.1 6.61+A 0.42
Shot-2 20 H20 40.669 180.0 6.99tA 0.21
06 HO6 79.354 266.0 13.88 C 0.65 Shot-4
08 HO8 81.111 263.4 14.18 C 0.66 77 P07  -58.605 75.4 11.28-B 1.51
10 HI0 81.707 260.8 14.99 C 1.37 76 P06 -58.136 77.1 11.26 C 1.59
11 H11 36.364 260.1 15.87 C 1.48 75 P05  -56.349 78.6 10.94+A 1.55
12 B12 83.854 258.5 14.72 C 0.74 74 P04  -55.921 80.5 10.67-B 1.35
13 HI13 83.196 255.8 15.33 C 1.46 73 P03 -54.246 82.2 10.43+B 1.38
16 HI6 85.331 251.0 14.83+C 0.61 71 P01 -52.475 84.1 10.03+B 1.28
18 HI8 87.371 247.5 15.25 B 0.69 42 K02 -50.736 87.9 9.66+B 1.20
19 H19 89.442 246.8 13.93 C 0.98 41 K01 -50.814 90.1 9.43+B 0.96
20 H20 89.674 244.3 15.57 C (.60 47 K07  -47.820 90.1 9.11 C 1.14
Shot-3 01 HOT  -47.861 92.3 9.22+A 1.24
77 P07 -19.926 22.3 4.03+B 0.7l 31 H3-1  44.982 94.7 8.69+A 1.19
76 P06 -18.258 24.3 3.8%+A (.85 32 H3-2 44.980 94.8 8.62+A 1.12
75 P05 -15.995 22.3 3.51+A (.84 33 H3-3  44.983 94.8 8.62+A 1.12
74 P04 -14.248 24.8 3.01+A 0.63 51 H5-1 45.451 99.4 B8.66+A 1.08
73 P03 -11.971 22.4 2.67+A 0.67 52 H5-2 45.466 99.4 8.68+A .10
71 POI -9.595 18.3 2.05+A 0.45 53 H5-3 45.463 99.5 8.70+A 1.12
42 K02 -5.738 15.2 1.39+A 0.43 54 H5-4 45.462 99.5 8.69+A 1.10
41 K01 -3.931 24.1 LOT+A 0.41 61 W01 45.467 99.5 B8.69+A 1.11
47 K07 -3.847 338.8 0.Tl1+tA 0.07 62 W02 45.464 99.5 B8.69+A 1.11
01 HOL -2.260 322.0 0.41+A 0.03 06 HO6 51.928 102.3 9.49+A 0.83
31 H3-1 4.388 270.2 0.86+A 0.13 08 HO8 51.506 106.7 9.60+A 1.02
32 H3-2 4.395 269.4 0.86+A 0.13 10 H10 52.661 110.6 9.72+A 0.94
33 H3-3 4.397 268.9 0.86+A 0.13 11 811 49.306 114.4 9.13+A 0.91
51 H5-1 5.762 229.6 1.13+A 0.17 12 812 52.731 115.0 9.71+A 0.92
52 H5-2 5.772 229.4 1.16+A 0.20 13 R13 55.781 117.8 10.23+4 0.93
53 H5-3 5.781 229.3 1.18+A 0.22 15 H15 57.606 121.0 10.52+B 0.92
54 H5-4 5.809 229.1 1.26+A 0.29 16 H16 59.545 124.0 10.89+4 0.97
61 W0l 5.775 229.3 1.16+A 0.20 17 B17 61.643 126.8 10.98+B 0.7l
62 ¥02 5.781 229.3 1.16+A 0.20 18 HI8 62.868 128.3 11.36+A (.88
06 HO6 7.527 168.6 1.39+A 0.14 19 H19 62.970 130.4 11.44+A 0.94
08 HO8 11.079 179.5 2.09+A 0.24 20 H20 66.341 132.0 11.724+A 0.66
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Fig. 3. Reduced travel time against distance from Shot-3. Reduction velocity is 6.0 km/s. Numerals for
Shot-3 denotes apparent velocities and arrow heads with a letter U or A indicate locations of the
Ushikubi and Atotsugawa faults.
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Fig. 4. Composite record section of well-recorded waves for shots 1-4. Arrow heads show clear later ar-
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Shot-1 NMO (5-20Hz BPF) 6. Okm/s
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Fig. 5-1. Nomal-move-out corrected record-section for Shot-1 as indicated for distance from Shot-3.
Reflected waves are seen at 8-9s of two-way travel time.
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Shot-2 NMO (5-20Hz BPF> 6. Okm/s
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Fig. 5-2. Nomal-move-out corrected record-section for Shot-2 as indicated for distance for Shot-3.
Reflected waves are seen at 6-7s of two-way travel time.
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Fig. 6. Schematic view of crustal structure beneath northern part of the Chubu district, across the Hida
mountains.
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