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Explosion Seismic Observations in Eastern Kyushu, Japan, II.
Ajimu-Tano Profile.

RESEARCH GROUP FOR EXPLOSION SEISMOLOGY

Abstract

A seismic refraction survey was conducted along a profile from Ajimu, Oita Prefecture, to
Tano, Miyazaki Prefecture, on November 14, 1996. This profile is almost the same as the profile
of the survey conducted in 1994. The total length of the Ajimu-Tano Profile was about 230 km,
and three shots and 236 temporary observation sites were arranged along the profile. Charge
size of all shots was 500kg. Record signals of the observation sites in a distance range of less
than 120 km were of good quality. Travel times of first arrivals indicated the complex velocity
structure of the shallow part of the crust. Reflected waves from the deeper part of the crust or
the upper mantle were also clearly observed. Analysis of the high-quality data sets obtained
in the 1996 and 1994 experiments might reveal a fine image of theé crust in this area.
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Fig. 1. Location map of the 1996 seismic refraction experiment (Ajimu-Tano Profile).
The profile is about 230km long, striking north to south in eastern Kyushu. Shot
locations of S-4, S-5 and S-6 in 1996, and S-1, $-2 and $-3 in 1994 are denoted by large
and small stars, respectively. Circles are 236 temporary observation sites operated in
1996.
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Table 1. Shot times, locations, and charge sizes of three explosions on the Ajimu-Tano
Profile.

Shot Time Latitude Longitude Height  Charge
Nov. 14, 1996 :

S-4 01:02:01.75 33-27-11.0 131-25-35.4 181m 500kg

S-5 01:12:15.70 32-40-17.8 131-25-21.3 340m 500kg

'S-6 01:22:01.58 31-48-55.8 131-19-58.2 226m 500kg
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Table 2. Locations of temporary observation sites and observers. H indicates the
station height in meters.

No. Station | Latitude (N) Longitude (E) H Observers

001 S4 33-27-10.0  131-25-353 180 | (OYO)

002 KSHO1| 33-26-46.5 131-25-296 140 | K.Tashiro, W.Yanbin (Kyushu U.)

003  KSHO02| 33-26-31.5 131-25-249 109 | K.Tashiro, W.Yanbin (Kyushu U.)

004 KSHO3|[ 33-25-53.8 131-25-428 186 | K.Tashiro, W.Yanbin (Kyushu U.)

005 KSHO04| 33-25-23.6 131-25-32.8 191 | K.Tashiro, W.Yanbin (Kyushu U.)

006 KSHOS| 33-24-393 131-25-221 191 | K.Yamaguchi, T.Kawashima (Kyushu. U.)

007 KSH06| 33-23-59.4 131-25-350 273 | K.Yamaguchi, T.Kawashima (Kyushu. U.)

008 KSHO7| 33-23-19.5 131-25-270 253 | K.Yamaguchi, T.Kawashima (Kyushu. U.)-

009 KSHO8| 33-22-30.1 131-25-389 348 | K.Yamaguchi, T.Kawashima (Kyushu. U.)

010 KSH09| 33-22-07.3 131-25-155 314 | K.Yamaguchi, T Kawashima (Kyushu. U.)

011  KSHI0| 33-21-29.5 131-25-557 437 | K.Yamaguchi, T.Kawashima (Kyushu. U.)

012 KSH11| 33-20-46.4 131-26-062 511 | H.Takenaka, Y.Kono (Kyushu U.)

013  KSHI2| 33-20-243 - 131-25-38.1 540 | H.Takenaka, Y .Kono (Kyushu U.)

014 KSHI13| 33-19-29.6 131-25-174 616 | H.Takenaka, Y.Kono (Kyushu U.)

015 KSHI4| 33-19-01.9 131-25-00.3 670 | H.Takenaka, Y.Kono (Kyushu U.)

016 KSHIS| 33-18-25.3 131-24-380 654 | Y.Fujii, S.Yamaguchi (Kyushu U.)

017 KSH16| 33-17-448 131-24-255 690 | Y.Fujii, S.Yamaguchi (Kyushu U.)

018 KSH17| 33-17-11.1 131-24-32.0 795 | Y.Fujii, S.Yamaguchi (Kyushu U.)

019 KSHI8| 33-16-41.1 131-24-568 784 | Y Fujii, S.Yamaguchi (Kyushu U.)

020 KSHI19| 33-15.52.6 131-25-168 670 | Y Fujii, S.Yamaguchi (Kyushu U.)

021  KSH20 | 33-15-42.6 131-26-283 537 | S.Suzuki, S.Kawaguchi (Kyushu U.)

022 KSH21| 33-15-188 131-25-30.2 523 | S.Suzuki, S.Kawaguchi (Kyushu U.)

023  KSH22 | 33-15-005 131-27-01.1 426 | S.Suzuki, S.Kawaguchi (Kyushu U.)

024  KSH23| 33-14-10.5 131-26-54.6 383 | S.Suzuki, S.Kawaguchi (Kyushu U.)

025  KSH24| 33-13-350 131-26-519 325 [ S.Suzuki, S.Kawaguchi (Kyushu U.)

026  KSH25| 33-12-59.3 131-26-480 250 | S.Suzuki, S.Kawaguchi (Kyushu U.)

027 KSH26 | 33-12-162 131-27-004 269 | Y.Yamazaki (lizuka Gakuen), K.Ishihara (JMA)

028  KSH27| 33-11-450 '131-26-46.1 185 | Y.Yamazaki (lizuka Gakuen), K.Ishihara (JMA)

029 KSH28| 33-11-13.2 131-27-00.0 182 | Y.Yamazaki (lizuka Gakuen), K.Ishihara (JMA)

030 KSH29| 33-10-27.9 131-26-47.0 129 | Y.Yamazaki (lizuka Gakuen), K.Ishihara JMA)

031 KSH30| 33-18-41.2 131-22-47.5 639 | Y.Fujii, S.Yamaguchi (Kyushu U.)

032  KSH31| 33-22-44.0 131-19-562 230 | T.Mitsunami (Fukuoka U. Edu.), Y.Hirata (Kyushu U.)

033 KSH32| 33-23-486 131-19-00.7 130 | T.Mitsunami (Fukuoka U. Edu.), Y.Hirata (Kyushu U.)

034  KSH33 | 33-25-51.0 131-18-05.3 149 | T.Mitsunami (Fukuoka U. Edu.), Y.Hirata (Kyushu U.)

035 KSH34 | 33-29-140 131-17-237 125 | T.Mitsunami (Fukuoka U. Edu.), Y.Hirata (Kyushu U.)

036  YTHO1 | 33-09-16.1 131-26-31.7 380 | S.Hori (Tohoku U.),’A .Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
037 YTHO2| 33-08-45.6 131-26-29.8 463 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Y: u)
038  YTHO3 | 33-08-08.9 131-26-40.5 330 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
039  YTHO4 | 33-07-322 131-26-36.5 370 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Y’ U)
040  YTHO5 | 33-06-55.0 131-26-345 445 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
041 ° YTHO6 | 33-06-14.5 131-26-31.1 435 | S.Hori (Tohoku U.), A.Hasemi, M.Kob hi, T.Takasugi (Yamagata U.)
042  YTHO7 | 33-05-384 131-26-549 445 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
043  YTHO8 | 33-04-56.2 131-26-48.3 460 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
044  YTHO9 | 33-04-27.2 131-26-149 540 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
045  YTHIO | 33-03-54.6 131-26-08.5 580 | S.Hori (Tohoku U.), A . Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
046  YTH11 | 33-03-11.4 131-25-41.7 470 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
047  YTHI2 | 33-02-31.1 131-25-13.8 440 | S.Hori (Tohoku U.), A.Hasemi, M,Kobayashi, T.Takasugi (Yamagata U.)
048  YTHI3 [ 33-01-50.7 131-25-48.1 400 | S.Hori (Tohoku U.), A.Hasem’, M.Kobayashi, T.Takasugi (Yamagata U.)
049  YTHI14 [ 33-01-29.2 131-26-08.5 350 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
050  YTHI5 | 33-01-03.7 131-26-00.0 270 | S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
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Table 2. (Continued)

Station Latitude Longitude, H - Observers
051 YTHI6 | 33-00-48.9 131-25-59.1 250 S.Hori (Tohoku U.), A.Hasemi, M.Kobayashi, T.Takasugi (Yamagata U.)
052  YTHI7| 33-00-147 131-26-410 260 | S.Hori (Tohoku U.), A.Hasemi, M. Kobayashi, T.Takasugi (Y u)
053  IBROI | 32-59-59.6 131-26-00.0 253 | K.Miyashita, J Kawahara, T.Kawachi (Ibaragi U.)
054 IBR0O2 | 32-59-17.8 131-27-01.0 155 | K.Miyashita, J.Kawahara, T.Kawachi (Ibaragi U.)
055 IBRO3 | 32-58-28.7 131-27-23.0 230 | K.Miyashita, ). Kawahara, T.Kawachi (Ibaragi U.)
056 IBRO4 | 32-57-462 131-27-03.9 190 | K.Miyashita, J.Kawahara, T. Kawachi (Ibaragi U.)
057 IBRO5 | 32-57-12.3 131-26-43.5 200 | K.Miyashita, J.Kawahara, T Kawachi (Ibaragi U.)
058 IBRO6 | 32-56-41.9 131-26-59.5 225 | K.Miyashita, J. Kawahara, T.Kawachi (Ibaragi U.)
059 IBRO7 | 32-56-10.3 131-26-40.6 235 | K.Miyashita, J Kawahara, T.Kawachi (Ibaragi U.)
060 IBROS | 32-55-32.7 131-26-422 250 | K.Miyashita, J Kawahara, T.Kawachi (Ibaragi U.)
061 KYVO1 | 32-55-13.8 131-26-43.4 250 | T.Tsutsui, M.Tanaka (Kyoto U.)
062 KYVO02 | 32-54-329 131-26-39.5 305 | K.Miyakoshi (G.R.I. Osaka)
063 KYV03 | 32-54-09.8 131-26-31.3 340 | T.Akasawa(G.R.L Osaka)
064 KYV04 | 32-53-423 131-26-31.3 310 | K.Miyakoshi, T.Akasawa (G.R.I. Osaka)
065 KYVO05| 32-53-183 131-26-28.0 240 | K.Miyakoshi, T.Akasawa (G.R.I. Osaka)
066 KYV06 | 32-52-52.0 131-25-554 400 | T.Tsutsui, M.Tanaka (Kyoto U.)
067 KYV07| 32-52-248 131-26-03.4 390 | T.Tsutsui, M.Tanaka (Kyoto U.)
068 KYV08 | 32-51-43.9 131-26-26.1 290 | T.Tsutsui, M.Tanaka (Kyoto U.)
069 KYV09 | 32-51-17.1 131-26-52.5 440 | T.Tsutsui, M.Tanaka (Kyoto U.)
070 KYV10 | 32-50-44.7 131-27-25.3 700 | T.Tsutsui, M.Tanaka (Kyoto U.)
071 KYVI1| 32-50-17.5 131-27-45.5 780 | T.Tsutsui, M.Tanaka (Kyoto U.)
072 KYKOL | 32-49-048 131-27-286 1088 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
073 KYKO02 | 32-48-46.0 131-27-22.8 1005 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U)
074 KYKO03 | 32-48-122 131-27-02.4 940 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
075 KYK04 | 32-47-39.6 131-28-26.1 560 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
076 KYKO05 | 32-47-20.7 131-27-49.8 545 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
077 KYKO06 | 32-46-552 131-27-03.4 500 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
078  KYKO7 | 32-46-203 131-26-125 450 | K.Ito, Y.Shimada (Kyoto U.), K.Tago (Kobe U.)
079 KYKO08 | 32-45-40.0 131-25-49.7 405 | S.Nakmura (Kyoto U.), K.Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
080 KYKO09 | 32-45-04.2 131-25-26.0 390 | S.Nakmura (Kyoto U.), K Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
081 KYKI0| 32-44-246 131-25-11.7 345 | S.Nakmura (Kyoto U.), K.Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
082 KYKII | 32-43-472 131-24-50.0 . 300 | S.Nakmura (Kyoto U.), K Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
083 KYKI2 | 32-43-109 131-24-27.8 260 | S.Nakmura (Kyoto U.), K Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
084 KYKI3 | 32-42-13.3 131-24-144 210 | S.Nakmura (Kyoto U.), K.Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
085 KYK14 | 32-41-355 131-24-08.3 210 | $.Nakmura (Kyoto U.), K .Nishimata, T.Ouchi, H.Tatezume (Kobe U.)
086 KYKI15 | 32-41-05.7 131-24-29.1 160 | FKikuchi, M.Takeda, K. Tokimi (Kobe U.), A. Yamazaki (Kyoto U.)
087 S5 32-40-17.5  131-25-17.5 322 | (OYO)
088 KYKI6 | 32-40-24.5 131-24-26.8 160 | F Kikuchi, M. Takeda, K. Tokimi (Kobe U.), A. Yamazaki (Kyoto U.)
089 KYKI17 | 32-39-31.1 131-23-352 120 | F.Kikuchi, M.Takeda, K.Tokimi (Kobe U.), A.Yamazaki (Kyoto U.)
090 KYKI18 | 32-38-52.1 131-23-30.6 110 | F.Kikuchi, M.Takeda, K.Tokimi (Kobe U.), A.Yamazaki (Kyoto U.)
091 - KYKI19 | 32-38-16.7 131-23-35.5 100 | F.Kikuchi, M.Takeda, K. Tokimi (Kobe U.), A. Yamazaki (Kyoto U.)
092 KYK20 | 32-37-469 131-23-127 190 | FXikuchi, M.Takeda, K.Tokimi (Kobe U.), A. Yamazaki (Kyoto U.)
093 KYK21 | 32-37-169 131-23-29.6 220 | FKikuchi, M.Takeda, K.Tokimi (Kobe U.), A. Yamazaki (Kyoto U.)
094 KYK22 | 32-36-51.0 131-23-40.8 170 | C.XKonishi (Kobe U.), K. Matsumura, S.Nakao (Kyoto U.)
095 KYK23 | 32-36-32.4 131-23-57.0 240 | C.Konishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto u)
096 KYK24 | 32-36-03.0 131-24:048 260 | C.Konishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto U.)
097 KYK25 | 32-35-35.5 131-24-156 310 | C.Konishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto U.)
098 KYK26 | 32-35-03.0 131-24-35.4 450 | C.Konishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto U.)
099 KYK27 | 32-34-41.1 131-24-57.8 560 | C.Konishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto U.)
100  KYK28 | 32-34-162 131-24-548 700 | CKonishi (Kobe U.), K.Matsumura, S.Nakao (Kyoto U.)
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Table 2. (Continued)

Station | Latitude Longitude H Observers
101 JMAO1 | 32-33-43.2  131-24-549 760 M.Abe, K.Nakasko (JMA)
102 JMAO2 | 32-33-31.5 131-24-26.4 . 800| M.Abe, K Nakasko (JMA)
103 JMAO3 | 32-33.10.8 131-23-57.1 520| M.Abe, K Nakasko (JMA)
104 JMAO4 | 32-32-46.1 131-24-12.7  440| M.Abe, K .Nakasko (JMA)
105 JMAOS5 | 32-32-20.4  131-24-249 380 M.Abe, K.Nakasko (JMA)
106 JMAO6 | 32-31-51.5 131-24-41.0 300 M.Abe, K.Nakasko (JMA)
107 IMAO7 | 32-31-22.2 131-25-12.7 230 | M.Abe, K Nakasko (JMA)
108  KSVO1 |'32-31-01.3 131-25-38.2 172 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
109  KSV02 | 32-30-33.0 131-25-53.3 164 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
110 KSVO03 | 32-30-15.8 131-26-13.5 161 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
111 KSV04 | 32-29-49.0 131-26-34.0 160 [ K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
112 KSVO05 | 32-29-25.1 . 131-26-34.9 190 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
113 KSVO06 | 32-28-51.8 131-26-31.8 236 | K.Matsushima, K.Uchida, D.Nakano, Y. Washino (Kyushu U.)
114 KSV07 | 32-28-23.7 131-26-13.7 222 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
115 KSV08 32-28-05.9  131-26-26.9 165 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
116  KSV09 | 32-27-38.2  131-26-13.1 83 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
117 KSVI0 | 32-27-13.8  131-25-52.6 110 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
118 KSVII | 32-26-38.3  131-25-23.0 128 | K Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
119  KSVi2 | 32-26-01.6 131-25-21.0 130 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
120 KSVI3 | 32-25-18.7 131-25-03.6 148 | K Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
121 KSV14 | 32-24-47.8  131-25-26.8 157 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu U.)
122 -~ KSVI5 | 32-24-13.0  131-25-40.2 140 | K.Matsushima, K.Uchida, D.Nakano, Y.Washino (Kyushu uU.)
123 ERIO1 32-23-41.5  131-23-46.3 390 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
124 ERIO2 | 32-23-17.3  131-22-56.7 270 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
125 ERIO3 | 32-22-35.1 131-22-252 255 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
126 ERI0O4 | 32-21-59.0 131-22-34.1 230 [ M.Saka, P.Chengshi, W.Kato (U. Tokyo)
127 ERIOS | 32-21-26.0  131-23-10.2 238 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
128 ERIO6 | 32-20-50.8 131-23-21.1 210 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
129 ERIO7 | 32-20-28.5 131-23-46.1 220 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
130 ERI08 | 32-20-09.7 131-24-00.3 210 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
131 ERI09 | 32-19-40.5 131-23-39.4 220 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
132 ERII0 | 32-19-16.6 131-22-36.9 240 | M.Saka, P.Chengshi, W.Kato (U. Tokyo)
133 ERIIl | 32-18-42.9 131-22-262 220 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
134 ERII2 |32-18-07.9 131-21-43.0 240 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
135 ERI3 |32-17-25.7 131-22-09.0 225 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
136  ERII4 |32-16-53.7 131-22-146 220 | T.Takeda, T.Haneda, K Sakai (U. Tokyo)
137 ERIlS | 32-16-21.1 131-22-18.9 210 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
138 ERI16 |32-15-42.5 131-23-03.0 170 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
139 ERI7 |32-15-08.8 131-23-50.5 150 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
140 ERII8 |32-14-457 131-23-50.1 120 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
141 ERI19 |32-14-16.6 131-23-39.8 130 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
142 ERI20 |32-13-40.8 131-23-58.7 120 | T.Takeda, T.Haneda, K.Sakai (U. Tokyo)
143 ERI21 |32-13-00.1 131-23-52.6 330 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
144 ERI22 |32-12-22.7 131-24-08.1 450 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
145 ERI23 |32-11-55.5 131-23-44.4 380 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
146 ERI24 [32-11-22.0. 131-23-57.9 240 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
147 ERI25 |32-10-48.5 131-23-42.5 140 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya u)
148 ERI26 |32-10-21.8 131-23-51.9 118 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
149 ERI27 [32-09-39.1 131-24-04.4 60 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
150  ERI28 [32-09-00.9 131-23-36.8 20 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
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Table 2. (Continued)

Station Latitude Longitude H Observers
151 ERI29 | 32-08-27.1 131-23-16.1 20 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
152 ERI30 | 32-07-56.5 131-22-51.3 80 | Y.Ichinose (U. Tokyo), A:lto, M.Suzuki (Utsunomiya U.)
153 ERI31 | 32-07-21.8 131-22-40.5 70.| Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
154  ERI32 | 32-06-53.5 131-22-33.4 28 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
155  ERI33 | 32-06-35.8 131-22-49.0 50 | Y.Ichinose (U. Tokyo), A.Ito, M.Suzuki (Utsunomiya U.)
156  ERI34 | 32-05-49.9 131-23-05.9 28 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
157  ERI35 | 32-05-20.0 131-23-06.1 16 | T.Iwasaki (U. Tokyo), A.Kubo (N.L.P.R.), Y.Ito (Utsunomiya U.)
158  ERI36 | 32-04-45.0 131-22-55.3 8 | T.Iwasaki (U. Tokyo), A.Kubo (N.I.P.R.), Y.Ito (Utsunomiya U.)
159 ERI37 | 32-04-08.8 131-22-43.0 17 | T.Iwasaki (U. Tokyo), A.Kubo (N.IP.R.), Y.Ito (Utsunomiya U.)
160  ERI38 | 32-03-382 131-22-28.6 22 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
161 ERI39 | 32-02-41.0 131-22-05.0 32 | T.Iwasaki (U. Tokyo), A.Kubo (N.IP.R.), Y.Ito (Utsunomiya U.)
162 ERI40 | 32-02-18.3 131-21-44.3 40 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
163 ERI41 32-01-42.6  131-21-36.6. . 102 | T.Iwasaki (U. Tokyo), A Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
164  ERI42 | 32-01-10.7 131-21-34.4 95 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
165  ERI43 | 32-00-51.5 131-21-25.1 90 | T.Iwasaki (U. Tokyo), A.Kubo (N.IP.R.), Y.Ito (Utsunomiya U.)
166  ERI44 | 32-00-08.8 131-21-145 60 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
167  ERI45 | 31-59-489  131-21-26.6 30 | T.Iwasaki (U. Tokyo), A.Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
168  ERI46 | 31-59-25.3 131-20-56.9 28 | T.Iwasaki (U. Tokyo), A Kubo (N.LP.R.), Y.Ito (Utsunomiya U.)
169 - NGGO1 | 31-58-57.4 131-20-49.8 15 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
170 NGG02 | 31-58-27.1 ~ 131-21-03.0 20 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
171 NGGO3 | 31-57-49.5 131-20-36.7 25 | Y.Sasaki (Gifu U.), M.Yamada, F. Yamazaki (Nagoya U.)
172 NGGO4 | 31-57-19.4  131-20-28.1 60 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
173 NGGO5 | 31-56-42.1 131-20-13.6 20 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
174 NGGO06 | 31-56-11.0 131-20-30.0 12 | Y.Sasaki (Gifu U.), M. Yamada, F.Yamazaki (Nagoya U.)
175 NGGO7 | 31-55-49.4 131-20-01.8 20 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
176 NGGO8 | 31-55-25.6 = 131-19-45.8 18 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
177 NGGO09 | 31-54-57.3 131-19-49.6 30 | Y.Sasaki (Gifu U.), M.Yamada, F. Yamazaki (Nagoya U.)
178- NGG10 | 31-54-24.6 131-19-35.3 40 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
179 - NGGI11 | 31-53-57.6 131-18-55.5 120 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
180 NGGI2 | 31-53-243 131-18-51.0 115 | Y.Sasaki (Gifu U.), M.Yamada, F. Yamazaki (Nagoya U.)
181 NGG13 | 31-52-55.6  131-18-37.3 120 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
182 NGGI14 | 31-52-26.0 131-18-59.1 100 | Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
183 NGGI15 | 31-51-56.7 131-18-54.0 120 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
184 NGG16 | 31-51-20.0 131-18-48.6 95 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
185 NGG17 | 31-50-46.3 131-18-18.2 88 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
186 NGGI18 | 31-50-19.6 131-18-30.1 120 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
187 NGG19 | 31-49-39.1  131-18-254 125 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
188 NGG20 | 31-49-05.4 131-18-30.4 150 |Y.Sasaki (Gifu U.), M.Yamada, F.Yamazaki (Nagoya U.)
189 S6 31-48-56.8  131-19-59.7 224 [(OYO)
190 NGG21 | 31-48-39.5 131-18-23.0 108 |Y.Sasaki (Gifu U.), M.Yamada, F. Yamazaki (Nagoya U.)
191 HKKO! | 31-49-19.8 131-19-34.9 175 |H.Miyamachi, S.Hirano (Kagoshima U.)
192 HKKO02 | 31-49-162 131-19-14.2 180 |H.Miyamachi, S.Hirano (Kagoshima U.)
193 HKKO3 | 31-47-35.2 131-18-42.1 325 |H.Miy hi, S.Hirano (Kagoshima U.)
194 HKKO04 | 31-46-559 131-19-144 450 |HMiy hi, S.Hirano (Kagoshima U.)
195 HKKO5 | 31-46-244 131-20-06.7 375 |HMiyamachi, S.Hirano (Kagoshima U.)
196 HKKO06 | 31-45-44.5 131-19-46.2 270 |H.Miy, hi, S.Hirano (K hima U.)
197 HKKO07 | 31-45-04.1 131-20-06.5 200 |H.Miyamachi, S.Hirano (Kagoshima U.)
198 HKJO8 | 31-44-359 131-20-42.8 200 |H.Miyamachi, S.Hirano (Kagoshima U.)
199° - HKKO09 |31-44-04.9 131-20-06.3 167 |H.Miyamachi, S.Hirano (Kagoshima U.)
200 HKKI10 |31-43-362 131-19-574 170 |H.Miyamachi, S.Hirano (Kagoshima U.)
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Table 2. (Continued)
Station Latitude Longitude H Observers

201  HKKIl | 31-43-052 131-19-41.7 149 |H.Miy hi, S.Hirano (Kagoshima U.)

202 HKKI12 | 31-42-33.5 131-19-40.8 99 [H.Miy hi, S.Hirano (Kagoshima U.)

203 HKKI13 | 31-42-03.8 131-20-44.9 85 [H.Miy hi, S.Hirano (Kagoshima U.)

204 HKKI14 | 31-41-33.7 131-21-18.0 70 |H.Miyamachi, S.Hirano (Kagoshima U.)

205 HKKI15 | 31-41-18.6 131-22-06.4 120 |H.Miy hi, S.Hirano (Kagoshima U.)

206 HKKI16 | 31-40-47.5 131-22-254 ‘60 |H.Miyamachi, S.Hirano (Kagoshima U.)

207 HKKI17 | 31-40-19.5 131-22-08.8 40 |H.Miy hi, S.Hirano (Kagoshima U.)

208 HKKI18 | 31-39-50.8 131-22-04.6 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

209 HKK19 | 31-39-26.3 131-21-39.9 180 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

210 HKK20 | 31-38-46.2 131-21-21.9 28 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

211  HKK21 | 31-38-08.3 131-21-179 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

212 HKK22 | 31-37-41.0 131-21-22.2 20 | T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

213 HKK23 | 31-37-15.5 131-21-58.7 25 |T.Moriya, T.Marushige, M. Ando (Hokkaido U.)

214 HKK24 | 31-36-379 131-21-55.0 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

215 HKK25 | 31-36-08.8 131-22-27.1 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

216 HKK26 | 31-35-15.8 131-21-57.9 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

217 HKK27 | 31-34-36.3 131-22-189 57 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

218  HKK28 | 31-33-58.0 131-22-06.9 12 {T.Moriya, T.Marushige, M. Ando (Hokkaido U.)

219 HKK29 | 31-33-27.3  131-22-26.6 15 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

220 HKK30 | 31-32-46.0 131-22-16.2 30 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

221 HKK31 | 31-32-264 131-22-20.1 20 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)
© 222 HKK32 | 31-31-442 131-21-58.6 19 |T.Moriya, T.Marushige, M.Ando (Hokkaido U.)

223 TXI01 31-30-52.0 131-21-55.4 44 |S.lizuka, K Murase (Tokai U.)

224 TKI02 | 31-29-57.3 131-22-14.5 25 [S.lizuka, K.Murase (Tokai U.)

225 TKI03 31-29-29.0  131-21-40.7 60 (S.lizuka, K. Murase (Tokai U.)

226 TKIO4 | 31-28-344 131-21-345 41 {S.lizuka, K .Murase (Tokai U.)

227 TKIOS | 31-28-12.2 131-21-06.6 10 |S.lizuka, K. Murase (Tokai U.)

228 TKI06 | 31-27-31.7  131-21-06.2 15 |S.lizuka, K.Murase (Tokai U.)

229 TKIO7 | 31-26-58.3 131-21-36.7 62 |S.lizuka, K.Murase (Tokai U.)

230 TKIO8 | 31-26-36.5 131-22-15.3 36 |S.Baba, A.Makuuchi (Tokai U.)

231 TKIO9 | 31-25-53.4 131-22-22.0 75 |S.Baba, A.Makuuchi (Tokai U.)

232 TKII0 | 31-25-33.5 131-21-57.8 212 |S.Baba, A Makuuchi (Tokai U.)

233 TKI11 31-25-33.9 131-21-10.1 60 |S.Baba, A.Makuuchi (Tokai U.)

234 TKI12 | 31-24-440 131-20-38.6 27 |S.Baba, A Makuuchi (Tokai U.)

235 TKI13 |31-24-07.5 131-20-25.3 20 |S.Baba, A.Makuuchi (Tokai U.)

236 TKI14 | 31-24-06.5 131-19-29.8 27 {S.Baba, A.Makuuchi (Tokai U.)
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Table 3. Travel time data for line-up profile for each shot. H is the height of each site.
D1 is the horizontal distance from the head of the borehole of each shot to each
observation sites. D2 is the distance along a straight line between the observation
site and the head of the charge in the borehole.

Shot | SiteNo. H(m) DIi(m) D2(m) T (msec)
S-4 0 181 6.5 304 14
1 176 99.9 102.9 44
2 167 1973 197.9 79
3 163 292.6 292.8 106
4 158 386.9 387.0 141
5 150 486.4 486.4 195
S-5 0 340 5.0 28.7 17
1 324 99.5 100.2 37
2 315 194.0 194.1 61
3 308 293.6 293.6 83
4 300 390.6 390.8 111
5 292 493.0 493.4 131
S-6 0 226 3.0 283 27
1 219 91.6 94.0 42
2 213 193.1 193.7 72
3 206 " 3134 313.5 103
4 200 412.3 412.3 134
5 193 520.9 520.9 153
Distance (m)
0 200 400 600
250 2 1 L L " . | i 1 1 1
—_ S-4 S-5 S-6
£ 200 . E 4 i
2 150 7 2.6 km/s
F 100
g
8 50
}—
0 T T T T 1 v I v 1 N ] N
0 200 400 600 0 200 400 600
Distance (m) Distance (m)

Fig. 2. Travel time diagrams near the three shot points. The observations were
conducted to determine seismic velocities near the ground surface.
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Fig. 3. A record section of shot S-4.
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A record section of shot S-5. Reduction velocity is 6.0km/s.

Fig. 4.




BUHRER SV — 7

0s

'S/UIY (°9 ST £3190[9A UOTIONPIY ‘9-S JOUS JO UOI}09S PI0%9I ¥ G "SI

06—

(wy) 2oueysiq

0L~

06~

011-
Il

2
W
)

A
%

0
OB

Ay
h
s

WY

AN

\f

)

AV

v

0cl—

0ST-

W

0LT—

061-

o1

(s)ya-1

— 162 —




FJUNBRERIR I 361 5 IRt RE O BRI 11

North 1 ! | 1 South
1 s4 s
» 2 - TSN |
() e a N a, o
£ “e 5 " o
|: QO Oo°o o 6};:‘” B
°>-> ®
i
|_

1 L — 1
100 150 200
Distance (km)

North 1 | | South
521 -
[}
£
'—

3 17 -
>
o
-
0

North 1 | | South
— S-6 &t
w 27 . SO
[} s
£ o

- 1 1

g 1 :

= §

1 @

O i 1 v i 1 ' ' | ' ' ! ' | ! ! '
-150 -100 -50 0 50
Distance (km)

Fig. 6. Travel time diagrams around first arrivals of the three shots. Reduction

velocity is 6.0km/s.

Sizes of circles (big, medium, and small) correspond to ranks of

travel time reading, A, B, and C. Triangles indicate the later arrivals with a rank L.
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Table 4. Travel time data.
first arrivals and those reduced by 6km/s.

clockwize.

Ranks A, B, C, and L indicate “very good”, “good

IRHRE R v — 7

D indicates shot distance.
AZM shows the azimuth measured

T and RT are travel times of

fairly good”, and “later

arrivals”, respectively. A plus or minus mark attached to a rank means that the

direction of movement of the arrivals is upward or downward.

S-4 S-5 S-6
No. Station D AZM T RT D AZM T RT D AZM T RT
(km) (deg) (sec) (sec) (km) (deg)  (sec) (sec) (km) (deg) (sec) (sec)
001  S4 0.03 18638 86.63 02 181.77 27
002 KSHO1 0.77 1913 027 A+ 0.14 8590 0.1 181.04 2.7
003 KSHO02 125 1926 041 A+ 020 8544 0.1 180.57 2.7
004 KSHO3 239 1754 077 A+ 037 8428 04 17943 28
005 KSHO4 331 1812 098 A+ 043 8335 02 1527L 138 17849 2.8
006 KSHOS 469 1842 123 A+ 045 8199 0.0 17711 2.7
007 KSHO06 590 180.1 80.76 0.3 17590 2.8
008 KSHO7 713 1818 176 A+ 0.57 79.53 0.1 17466 2.8
009 KSHO8 865 1794 202 A+ 058 7801 03 173.16 29
010 KSHO09 937 1832 216 A+ 0.60 77.30 3599 1424 C+ 136 17243 27
011 KSHI10 10.53 1771 238 A+ 063 76.14 0.7 1414C+ 145 17132 3.1
012 KSHII 11.87 1762 265 A+ 067 7482 09 170.01 32
013 KSHI2 1253 1797 274 A+ 065 74.13 03 1338L 1.03 169.29 3.0
014 KSHI3 1422 1819 3.12A+ 075 72.44 3599 16758 28
015 KSHI4 1509 1835 329 A+ 0.77 7159 3596 13.18L  1.25 16670 2.7
016 KSHIS 1626 1852 357 A+ 086 70.47 359.1 1275C+ 1.01 16555 25
017 KSHI6 17.53 1859 3.84 A+ 092 69.23 3588 12.82L 128 16429 ° 24
018 KSH17 1855 1851 4.07 A+ 098 68.19 3589 1266 B+ 1.29 163.26 2.5
019 KSHI8 1943 1829 420 A+ 096 6726 3595 1225L  1.04 16237 27
020 KSH19 | 2090 1813 443 B+ 095 65.76 359.9 160.90 2.9
021 KSH20 | 2125 1763 435 A+ 0.81 6548 1.5 1203L 112 160.70 36
022 KSH21 2194 1804 452 A+ 086 6472 0.2 159.88 3.1
023 KSH22 | 2261 1744 459 A+ 082 6421 23 . 15946 3.9
024 KSH23 2413 1751 484 A+ 082 6266 22 15791 39
025 KSH24 | 2521 1755 5.09 A+ 089 6157 22 15682 39
026 - KSH25 2630 1759 526 A+ 088 6046 2.1 1111 C+ 103 15571 39
027 KSH26 | 27.65 1754 561 B+ 1.00 59.15 2.5 1068 C+ 082 15441 41
028 KSH27 28.58 1763 586 A+ 110 58.17 22 1.61C+ 091 153.43 39
029 KSH28 | 2959 1758 6.06 A+ 113 5721 26 1072L 119 15248 4.1
030 KSH29 | 3096 1766 6.32C+ .1.16 5580 23 151.06 4.0
031 KSH30 1629 1955 351 A+ 079 7107 3568 13.18L  1.34 16594 1.5
032 KSH31 1202 2268 261 A+ 061 78.89 3539 14.04 C+ 0389 17336 360.0
033 KSH32 1195 2386 242 A+ 043 81.03 3530 1419L 068 175.36 359.5
034 KSH33 11.88 2581 248 A+ 050 8495 3524 1476 C- 0.0 179.14 359.1
035 KSH34 1325 2867 273 A+ 052 91.29 3522 1571 C- 049 18542 3588
036 YTHO! 3314 1775 635B+ 083 5358 2.0 1007C+ 114 14883 3.9
037 YTHO2 | 3408 1776 657 A+ 0.89 5264 19 942B+ 065 14789 39 2661L 1.96
038 YTHO3 3522 1773 676 C+  0.89 5152 23 924C+ 065 146.78 4.1
039 YTHO4 | 3635 1775 7.09C+ 1.03 5038 22 916B+ 076 14564 41
040 YTHOS 3749 1777 740C+ 115 4924 22 901 C+ 080 14450 4.1
041 YTHO6 | 3873 1779 754C+ 1.09 4799 22 863C+ 063 14325 4.1
042 YTHO7 | 39.87 1770 751C+ 087 4690 30 824C+ 042 142.18 44
043 YTHO8 | 41.16 1774 771 B+ 0.85 4560 2.8 8.06B+ 046 140.87 43
044 YTHO9 | 4202 1786 775B+ 075 4467 1.8 785 A+ 041 139.92 40
045 YTHIO | 4302 1789 787B+ 0.70 4366 1.6 7.68 A+ 040 13891 40
046 YTHI1I 4435 1798 831C+ 092 4232 07 746B- 041 137.53 37 2455C+ 1.63
047 YTHI2 | 4559 180.7 840B+ 0.80 4107 3597 729 A+ 045 13625 34 2426C+ 155
048 YTHI3 4683 1796 854B+ 073 3983 1.0 7.07 A+ 043 13506 39 24.08C+ 157
049 YTHI4 | 4750 179.0 872C+ 080 39.18 1.8 699B+ 046 13444 41
050 YTHI5 4828 1792 873B+ 0.68 3839 15 682 A+ 042 13364 40 2382C+ 155
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Table 4. (Continued)

S-4 S5 S6
No. Staion | D  AZM T RT D AZM T RT D AZM T RT
(km)  (deg) (sec) (sec) | (km)  (deg) (sec) (sec) | (km) (deg)  (sec) (sec)

051 YTHI16 4874 1793 881 B+ 0.69 37.93 1.5  6.76 A+ 044 133.18 40 23.79C+ 159
052 YTHI17 4982 1780 9.07B+ 0.77 36.93 32 6.66 A+ 0.50 132.21 45 2338C+ 134

053 IBRO1 5026 1793 930C+ 092 | 3642 1.6 131.67 4.1
054 IBRO2 5159 1775 35.21 42 641L 054 130.51 4.8
055 IBRO3 5313 1770 981C- 095 33.75 54 597A- 034 129.05 5.1
056 IBRO4 5441 1716 32.40 47 S568L 0.28 127.71 5.0

057  IBROS 5544 1782 10.14C- 090 31.32 39 548A- 026 126.62 48 2249C+ 139
058 IBRO6 5639 177.8 1032C+ 092 30.42 48 533 A+ 026 125.72 50 2253C+ 158
059 IBRO7 5734 1783 1041 C+ 085 29.41 40 513A+ 023 124.71 48 2222C+ 143
060 IBRO8 5850 1783 10.65B+ 090 28.26 43 493 A+ 022 123.56 49 2202C+ 143

061 KYV01 59.08 178.3 10.85 C- 1.00 27.68 44 497 A+ 036 122.98 49 2200C+ 150
062 KYV02 6034 1784 10.96 C+ 0.90 26.42 44 473 A+ 033 121.72 49 2184C+ 155

063 KYVO03 61.05 178.6 25.69 41 463B+ 035 120.99 438
064 KYV04 61.89 178.7 24.85 42 451 A+ 037 120.15 4.9
065 KYVO0S 62.63 178.8 24.10 41 436 A+ 034 119.40 4.9

066 KYV06 63.43 1795 1155L 0.98 23.25 22 421 A+ 034 118.53 45 2125C+ 150
067 KYV07 64.27 1794 1135C-  0.64 22.42 28 412 A- 038 117.71 46 21.14C+ 152
068 KYV08 6554 1788 11.69C+ 0.77 21.20 46 393 A+ 040 116.50 50 2107L 1.65
069 KYV09 66.38 1783 1190C+ 084 20.45 6.7 376 A+ 0.35 115.74 53 2085B+ 156
070 KYV10 6741 1776 1196C+ 0.72 19.58 9.5 3.64 A+ 038 114.83 58 2066C- 152

071 KYVI11 6827 1772 1212C+ 0.74 1885 115 3.54 A+ 040 114.06 51 2060 B+ 159
072 KYKO1 7049 177.6 12.68 B+  0.93 1657 115 3.12 A+ 036 111.78 6.0 2034 B+ 171
073 KYK02 71.06 177.7 1276 C+ 0.92 1597 114 303 A+ 037 11119 6.0 2027B+ 174
074 KYKO03 7208 1782 13.07L 1.06 1485 102 284 A+ 036 110.10 58 2008C+ 173
075 KYK04 7318 1765 1297C+ 0.77 1443 195 274 A+ 034 109.35 69 19.74C+ 151
076 KYKO5 73.71 1773 1326 C+ 0.98 1359 165 258 A+ 0.31 108.66 65 1993C+ 182
077 KYK06 7445 1782 1334C+ 093 1253 122 227 A+ 018 107.74 59 1958C+ 1.62
078 KYK07 7550 1793 13.54L 0.96 11.25 68 218 A+ 031 106.54 52 1952C- 176

079 KYKO08 7673 1797 13.73C+ 094 9.95 43 194 A+ 028 105.25 5.0

080 KYKO09 77.84 1802 13.92C+ 095 8.82 08 173 A+ 026 104.10 47 19.09 B+ 174
081 KYKI10 79.06 180.4 14.14C+ 0.96 7.61 358.1 1.52 A+ 025 102.86 4.6

082 KYKI1 80.22 180.8 1440L 1.03 6.50 3528 128 A+ 020 101.66 43 1866 C+ 172
083 KYKI2 81.34 1812 1446C- 090 551 3454 1.02 A+ 0.10 100.51 40 1831C+ 156
084 KYKI3 83.13 1815 1477C+ 092 396 3339 073 A+ 007 98.71 39 1809C- 164
085 KYK14 8429 1815 1498C+ 093 3.06 321.6 0.61 A+ 0.10 97.54 38 1796B- 170
086 KYKIS 8520 181.2 1501 C+ 0381 2.01 3174 042 A+ 0.8 96.66 42 1784C- 173
087 S5 86.67 180.3 0.10 265.2 95.28 50 1775 C+ 1.87
088 KYKI6 86.47 181.2 143 2783 029 A+ 0.05 95.39 42 1774 A+ 184
089 KYK17 8815 1820 1559C+ 090 3.12 2425 062 A+ 010 93.66 35 1738C+ L77
090 KYKI18 89.36 1821 391 2276 077 A+ 012 92.45 34 1720C- 1D
091 KYK19 90.44 1820 464 2165 090 A+ 0.13 91.37 3.6

092 KYK20 91.38 1823 16.18C+ 095 573 2158 1.09 A+ 0.14 90.42 32 1682C- 175
093 KYK21 9229 1820 1626 C+ 0.88 629 2076 120 A+ 0.15  89.53 35 1668C- 176
094 KYK22 93.07 1818 1640C-  0.89 6.89 2024 128 A+ 0.13 88.75 3.7 1665C+ 186
095 KYK23 93.63 181.6 1646 C+ 085 728 1976 140 A+ 0.19 88.21 40 1647C+ 177 -
096 KYK24 94.53 1814 8.10 1943 152 A+ 0.17 87.32 42 1634C- 179
097 KYK25 95.37 1813 1790L . 2.00 8.86 191.1 1.70 A+ 022 |- 8649 45 1621B- 179
098 KYK26 96.37 1809 1745L 1.39 9.77 187.0 185 A+ 022 85.54 48 ‘16.04C+ 178
099 KYK27 97.03 1806 17.83L 1.66 10.39 1834 200 A+ 027 84.92 53 1590B+ 175

100 KYK28 97.80 1806 17.69L 1.39 11.16 1835 213 A+ 027 84.15 53 1596 B+ 193
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Table 4. (Continued)
S-4 S-5 S-6

No. Station D AIM T RT D AZM T RT D AZM T RT

(km)  (deg) (sec) (sec) | (km)  (deg) (sec) (sec) | (km) (deg)  (sec) (sec)
101 JMAO! 9882 1806 17.55C- 108 1217 1832 231 A+ 028 83.14 53 1574B- 1.8
102 JMAO2 | 99.19 1810 1758 C+ 1.05 1260 1865 242 A+ 032 8271 49 1568B- 1.9
103 JMAO03 | 99.84 1815 1805L 1.41 1333 1895 253 A+ 031 8201 44 1552C- 185
104 JMAO4 100.59 1812 18.04C+ 1.28 1403 1873 271 B- 037 81.29 4.7 15.38 C- 1.83
105 JMAO5 | 101.38 1810 18.08C+ 1.8 1478 1857 283 A+ 037 80.53 50 1527C- 185
106 JMAO6 | 10226 1808 18.65L 1.61 15.63 1839 3.00B+ 039 7968 53 1512C- 184
107 JMAO07 | 103.16 1803 1851C-  1.32 1650 180.8 337 B+ 0.62 7886 60 1506C+ 1.92
108 KSVOI | 103.30 1800 1859C- 129 17.15 1785 347B+ 061 7829 65 1481B+ 1.76
109 KSVO02 | 104.67 179.7 1803 1773 371 A+ 0.70 7747 69 1475C- 1.84
110 KSVO03 | 10520 179.5 1856 B-  1.03 1859 1758 383 A+ 073 7701 13 1455A+ 172
111 KSV04 | 10604 179.2 19.46 1744 7627 18
112 KSVO05 | 10677 1792 1896 C+ L16 20.19 1745 413 A+ 077 7554 79 1428B+ 1.69
113 KSVO06 | 107.80 1792 19.78 L 1.81 2121 1750 432 A+ 079 7451 79 1412B+ 170
114 KSVO7 | 108.66 179.5 1930C+ L19 22.04 1764 448 A+ 081 7359 77 1398 A+ 172
115 KSV08 | 10921 179.3 1958 L 1.38 2261 1757 458 A+ 081 7310 80 13.84A+ 166
116 KSV09 | 11006 1795 19.65L 1.31 2343 1767 475 A+ 0385 7220 78 13.67 A+ 1.64
117 KSV10 | 11081 179.8 1962C- LIS 2416 1781 489 A+ 0386 7139 75 1353 A+ 163
118 KSVII | 11190 1802 2024 L 1.59 2524 1799 511 A+ 090 7020 69 1333 A+ 163
119. KSVI2 | 113.03 1802 20.65L 1.81 2637 180.0 533 A+ 093 69.07 70 1313 A+ 1.62
120 KSVI3 | 11435 1804 2043 L 137 2770 1810 5.54 A+ 092 6771 68 1285A+ 157
121 KSVI4 | 11530 180.1 2037C+ 115 2864 1797 569 A+ 092 6684 74 1267 A+ 153
122 KSVI5S | 11637 1799 2099 L 1.59 2972 179.0 585 A+ 0.90 6582 78 1246 A+ 149
123 ERIOl | 117.38 1814 "21.32L 1.76 3079 1846 6.12 A+ 0.99 6452 53 1222 A+ 147
124 ERI02 | 11816 1820 21.22L 1.53 3166 1869 628 A+ 1.00 63.67 42 1208 A+ 147
125 ERI0O3 | 11949 1824 21.38L 1.47 33.05 188.0 6.46 A+ 095 6231 35 1184 A+ 145
126 ERIO4 | 12059 1823 21.56 L 1.46 3412 1874 664 A+ 095 6122 38 1161 A+ 141
127 ERIOS | 121.58 181.8 3503 1856 6.82C+ 098 6028 48 1154C- 149
128 ERIO6 | 122.65 181.6 36.08 1850 699L 098 5922 51
129 ERIO7 | 12332 1813 21.89L 1.34 3672 1839 711 A+ 099 5860 58 11.13B+ 136
130 ERIO8 | 123.89 1812 2219L 1.54 37.27 1833 720 A+ 099 5806 63 11.03 A+ 135
131 ERIO9 | 124.80 1814 2257L 177 3820 1840 731 A+ 094 5711 58 1091 A+ 139
132 ERII0 | 12559 1821 2297L  2.04 3908 1863 744 A+ 093 5623 42 1073 A+ 136
133 BRIl | 12664 1822 2260 L 1.49 40.14 1866 7.63 A+ 094 5518 40 1059 A+ 139
134 ERI2 | 127.76 1827 2264C+ 135 4136 1879 779 A+ 090 5403 29 1040 A+ 139
135 ERII3 | 129.03 1824 2304 L 1.54 4256 1868 8.01 A- 092 5278 37 1021 A- 141
136 ERII4 | 13001 1823 23.17L 1.50 43.52 1864 8.18 A+ 093 51.80 4.0 1010 A+ 147
137 ERIIS | 131.01 1822 4451 1862 836 A+ 0.94 5081 42 996C- 149
138 ERII6 | 13216 18L7 4558 1846 854 C+ 094 4972 56 978C+ 149
139 ERII7 | 133.16 1812 23.66C+ 147 46.54 1829 870 A+ 094 4883 72 958 A+ 1.44
140 ERII8 | 133.87 1812 2431L.  2.00 4725 1829 883 A+ 095 4812 72 947 A+ 145
141 ERI9 | 13478 1813 4816 1832 899C+ 096 4720 71 950C+ 163
142 ERI20 | 13587 181.1 2411L 1.47 4924 1825 9.15 A+ 094 4617 78 929A- 1.60
143 ERI21 | 137.13 1811 2408 C+ 1.22 5049 1826 942 A+ 101 4491 79 898B+ 149
144 ERI22 | 13827 1809 2420C+ 116 5163 1821 9.66 B+ 1.05 4383 86 893B- 162
145 ERI23 | 139.12 1812 2438C+ 119 5249 1828 971 A+ 096 4291 19 867TA+ 152
146 ERI24 | 140.14 1810 2449C+ 113 53.51 1823 988 A+ 096 4194 86 852A+ 153
147 ERI25 | 141.18 1812 2458C-  1L.0S 54.56 1827 10.06 A+ 0097 40.86 83 832 A+ 151
148 ERI26 | 142.00 181.1 2489 C+ 1.22 5537 1824 1022 A+ 0.99 4008 88 821 A+ 153
149 ERI27 | 14331 181.0 25.10L 1.22 56.67 182.0 1046 B+ 1.02 3883 96 798 A+ 151
150 ERI28 | 14450 1812 2527L .19 57.87 1827 1070 A+ 1.06 3756 88 777 A+ 151
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Table 4. (Continued)

S-4 S5 S-6

No. Station D AZM T RT D AZM T RT D AZM T RT

(km)  (deg) (sec) (sec) | (km)  (deg) (sec) (sec) | (km) (deg)  (sec) (sec)
151 ERI29 | 14555 181.4 58.94 1832 1091 B+ 1.09 3645 82 769B+ 161
152 ERI30 | 14651 1817 59.92 1838 1113 A+ 1.14 3543 74 161C- 170
153 ERI31 | 14759 181.8 26.16L 1.56 61.01 1840 1129 A+ L12 3433 71 129 A+ 157
154 ERI32 | 14847 1818 61.89 1841 1148 C+ 1.16 3344 70 720B+ 163
155 ERI33 | 149.00 1817 62.40 1837 1156 B+ 1.16 3295 78 715B+ 166
156 ERI34 | 15040 1815 63.79 1832 11.87B+ 124 3162 90 690B+ 163
157 ERI35 | 15132 1815 6471 1831 1210C+ 1.32 3071 92 678C+ 166
158 ERI36 | 15241 1816 65.80 1833 1228 C+ 131 2960 90 664C+ LTI
159 ERI37 | 15353 1817 66.93 183.6 1249 B+ 134 2845 87 645B+ LTI
160 ERI38 | 15448 181.8 67.90 1838 1269B- 137 2746 83 625B+ 167
161 ERI39 | 15626 182.0 6970 1842 1299 C+ 137 2563 75 586B+ 159
162 ERI40 | 15698 182.2 7044 184.6 13.19C+ 145 2487 64 574C- 159
163 ERI41 | 15809 1823 7155 184.7 2376 6.2
164 ERI42 | 159.07 1823 7253 1847 2278 64 540B+ 1.60
165 ERI43 | 15967 1824 73.14 1849 1377C+ 158 2216 59 529B+ 160
166 ERI44 | 161.00 182.4 74.48 1850 1401 C+ 1.60 2083 55 491C+ 144
167 ERI45 | 16160 1823 75.06 1847 1414L 163 2025 66 477 A+ 139
168 [ERI46 | 16236 1826 75.85 1852 1945 45
169 NGGOl | 16322 1826 76.73  185.3 1858 42 440B+ 130
170 NGGO02 | 164.14 1825 7762 185.0 1768 55
171 NGGO03 | 16533 1827 78.84 1854 1458 C+ 144 1647 35 396 A+ 122
172 NGGO04 | 16626 1828 79.78 1855 1473 C+ - 1.43 1553 29 374A+ 115
173 NGGO5 | 167.43 1829 80.96 185.7 1437 -~ 1.6 3.46 A+ 107
174 NGGO06 | 16837 182.7 81.88 185.4 1343 36 329 A+ 105
175 NGGO07 | 169.07 183.0 8261 1858 1274 04 309 A+ 097
176 NGGO08 | 169.82 183.1 8338 186.1 1531C+ 141 1201 3585 292A- 092
177 NGG09 | 170.69 183.1 8424 1859 1571L 167 11.14 3588 2.75 A+ 089
178 NGG10 | 171.71 1832 8528 186.1 1551C+ 130 10.15 3566 250 A- 081
179 NGG11 | 17260 1835 86.22 1868 1578 C+ 141 9.44 3500 239 A+ 082
180 NGGI2 | 173.63 1835 8725 186.7 16.01C- 147 846 3480 2.17 A+ 0.76
181 NGGI3 | 17454 183.6 88.17 1869 1627C+ 1.58 769 3440 1.99 A+ 0.71
182 NGGI4 | 17541 1834 89.01 1865 1633 B+ 149 6.66 3465 175 A+ 0.64
183 NGG15 | 17632 183.4 8993 1865 1661B- 162 582 3432 155 A+ 058
184 NGGI16 | 17746 1835 91.06 1865 1672C+ 1.54 480 3376 132A+ 052
185 NGG17 | 17854 183.7 92.19 1869 430 3223
186 NGGI8 | 17934 183.6 9297 186.7 347 3181 1.02 A+ -0.44
187 NGGI19 | 180.60 183.6 9422 186.7 2.78 2987 0.81 A+ 035
188 NGG20 | 18162 1835 9524 1865 17.76 L  1.89 233 2773 065 A+ 026
189 S6 181.76 1828 9527 1851 1773L  1.85 005 5138
190 NGG21 | 18243 1836 96.05 1866 17.73C+ 172 255 2587 0.67 A+ 025
191 HKKO1 | 181.09 183.0 ) 94.62 1855 096 3205 035 A+ 019
192 HKKO02 | 18123 1832 9478 1858 1776 C+ 1.9 132 2986 048 A+ 026
193 HKKO3 | 18438 183.4 9797 1862 1832L 199 319 2189 099 A+ 046
194 HKKO04 | 18554 183.1 99.08 1856 17.96C+ 145 387 1973 117 A+ 052
195 HKKOS | 186.44 1827 99.93 1848 1861L 195 467 1772 136 A+ 058
196 HKKO06 | 187.69 18238 101.20 185.0 590 183.1
197 HKKO07 | 18891 182.6 10239 184.6 714 1782 199 A+ 0380
198 HKKO08 | 189.74 1823 103.19 184.1 809 1716 227 A+ 092
199 HKK09 | 190.73 1826 104.21 184.6 896 1786 244 A+ 095
200 HKKI0 | 191.63 1827 105.11 1847 9.84 180.1 266 A+ 1.02
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Table 4. (Continued)

S-4 S-5 S-6

No. Station D AZM T RT D AZM T RT D AZM T RT

(km)  (deg) (sec) (sec) | (km)  (deg) (sec) = (sec) | (km) (deg) (sec) (sec)
201 HKKI11 | 192.60 1828 106.10 184.8 10.81 1823 2.84 A+ 1.04
202 HKKI2 | 19358 182.8 107.07 1848 1996L 211 11.78 1822 3.03 A+ 1.07
203 HKK13 | 19442 1823 107.86 183.9 1275 1745 319 A+ 107
204 HKK14 | 19531 182.0 108.73 183.4 13.78 1712 - 3.46 A+ 116
205 HKKI5 | 19574 1816 109.12 1827 2037L 218 14.48 1665 3.68 A+ 127
206 HKK16 | 196.68 1815 110.06 182.4 1553 1655 397 A+ 138
207 HKK17 | 19756 181.6 110.94 1826 1627 1678 4.02 A+ 131
208 HKKI8 | 19844 181.6 111.83 1827 17.11 1688 421 A+ 136
209 HKK19 | 199.22 181.8 112,61 183.0 1774 1713 4.43 A+ 147
210 HKK20 | 20047 1819 113.87 1832 1890 1733 472 A+ 157
211 HKK21 | 201.64 1819 11504 1832 20.05 174.0
212 HKK22 | 20247 1819 11588 183.1 20.90. 1739 S5.18B+ 170
213 HKK23 | 20323 1816 116.61 1826 2180 1716 520 A+ 157
214 HKK24 | 20439 181.6 117.77 1826 2293 1723 545 A+ 163
215 HKK25 | 20526 1814 118.63 1822 2394 1706 567 B+ 1.68
216 HKK26 | 20691 181.6 12030 1826 2545 1729 598 A+ 174
217 HKK27 | 208.12 1814 121.49 1823 26.73. 1720 633 B+ 188
218 HKK28 | 20930 1815 12268 182.4 27.86 173.0
219 HKK29 | 21023 1814 123.60 182.1 28.86 1722 6.65 A+ 1.84
220 HKK30 | 21151 1814 12489 1822 3009 173.0.: 6.89 A+ 1.88
221 HKK31 | 21211 181.4 12548 - 182.2 : 30.70. 173.0
222 HKK32 | 21343 1815 126.81 182.4 3193 1743 724 A+ 1.92
223 TKIOl | 21504 1815 12842 1824 3352 1747 - 7.44 A+ 185
224 TKIO2 | 21671 181.4 130.08 1822 2400L 232 3524 1741 784 A+ 197
225 TKIO3 | 217.60 1816 130.99 1825 3603 1757 790 A+ 190
226 TKIO4 | 21929 1817 13267 1826 3770 1761 818 B+ 1.90
227 . TKIO5 | 219.99 181.8 133.39 1829 ) 3834 1773 839B+ 2.00
228  TKIO6 | 221.24 1818 13464 1829 39.50 1774 855 A+ 195
229 TKIO7 |22224 1816 135.63 1825 40.66 1763 8.80 A+ 202
230 TKIOS | 222.89 181.4 13626 182.1 4140 1750 893C+ 203
231 TKIO9 | 22421 1813 137.58 1820 25.64 C+ 271 4274 1749
232 TKII0 | 22484 1815 13821 1822 4330 1758 949 B+ 227
233 TKIIl | 224.86 1818 13826 18238 4321 1775 935 A+ 215
234 TKII2 | 22643 1820 139.83 183.1 4472 1786 - 959 B+ 2.14
235 TKII3 | 22756 182.1 140.97 1832 ) 4584 179.1
236 TKIl4 | 22765 1824 141.09 18338 4587 1809 9.63 A+ 199

NEY, EVLREVEAL L, HIFX TR XD THAL LI ZABEVESLL 3.
Fig. 6 13, Tbale 4 DFAMWMY % b L IfER S NA-EBKTH 2. EEHR»SLESH
BEEMIE, UTOEB0TH S, S4IcBVTIE, FME30km FREE $ ©IRETEMI AT
£LTVAH, ThD EOWESETIE R 6km/s SEATVS, Lo LEAS, I
BE95km Ll bickwcid, IARGHE2RET 2 E3REETH D, FIBSHHELIE SOV
TW3, SHIKBVTE, ALl CEBIROENIAKEERLD, L THERS
BRESERBIFEERBLTVS. $/, BHCBVWTADFEEINNSL LS, S-6 11,
BRI BV TAP T EEOBVEPESCEALTVWAI EEREBLTWS, BEHIC
BOTIE, A5 HEE 60~6.1km/s DBEMNEZ 5.
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4. BbhUIC
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km P EORSEA/HLTVBEESTH S, 1, Bl W HEROBERICOWT b,
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EVi7Lv— b o OREKERBDONSE. TOL S ICIMERRFTIE, HERNOIESIC
BHEIREEDRE S0, 5SRO LI N S,

HES L UEBRSNE

COEBRICEL, TiloMBEPHEADT 2O ARV Wi, BELRSELET
ROYBFHRLROENT, FIREMAAFEIR 2 HH, =RE=IEE e, FHAE 5
RiE, AEHREE

AFERRIE, HERYHEHH OMEFAEEERIC L 0 EfX i

8B, SEOEROBMEB LTZOHEIR, TLOLBDTH 5. FHEMEITEIRIY
K& L, #HAEDITEWL /.
ERAFE M - FHEOR G
RO PR - BRER - SHE0E Gk =R, HAREE JuNAS), SEek
(BERBEERS), SHEH EREXP)
LT LR B RORB QUL IbREAS), SHHE0E - SEER, B OE - Fb
R - 8E BB - KT (RLE, BERR%), ARER GBHIFRT), $HAEE - M8
e - BB (BLE, JUNARE), SErEst BREAT
BOCALER - 3R SF - —/ BEEED - BIBER L, BHERP)
RMEBE  BITEM (BREXS
B LW RHE - HFARE QL dtEERSE), WiE—E GRILA), /W
BT - BEE - EARRRT QL B, AR £Z-"mR #-=2T % Gk,
RBRT), HEPAE - FREE - 5%z ClE FHERS), e B - — #HE—
BB« BEER - i B - K SF - EH OB - REEH - PRk A RE - HHE
it (b, WEKE), AR GBI, 4 KE=S (BEAS), (LIESCA - 1IH
F WLk BEBRY), G R - BHER - BRE - S - DR - diRE
— N5 - g B QLR FER), RERL - = O CLb, ARIERR
A, KW - s - NETE - RA % - 28HF— - 78 b BRE— - X
HE UL, ®MERE), WHERH - IEEH - mOES - FEBN - AEE - /g
T - BB - PE RS - SEHSE - B - B /- OB - (LA - F
EZH - BEAE UL, WK, ZREX BREERSE), FEM—E - SRk O
£, BREKE), FHBIERE - AFAE - MERE CIL, K%, ksl GRIFEEE).
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