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Seismic Refraction/Wide-Angle Experiment across the North-
ern Honshu Arc ‘

ResearRcH GROUP FOR EXPLOSION SEISMOLOGY

Abstract

An intensive wide-angle seismic experiment was carried out in the northern part of Honshu
Island, Japan in October 1997. This experiment was carried out as an important component of
a multi-diciplinary project aiming at elucidating the physical process of crustal evolution and
deformation of the Northern Honshu Arc. We deployed 293 stations on an-EW profile line of
150-km length to record 10 onshore and two offshore shots. Travel time curves obtained show
a severe undulation in the western part of the profile, probably reflecting the crustal heteroge-
neity associated with the major fault systems developing on both sides of the backbone range.
Rather clear later arrivals are recognized in the eastern part of the profile-under the Kitakami
Mountains. »
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1. ALsIc :

BEHRBIA 7V — 71, B4 GOR TR ELSE, MEFMORRIER & 7551
GRS Micd 2 HNT, BASMTATERE BV EITEEREEEER L T
7z (RIS EIRSE 7 v — 7, 1988, 1989, 1992a, b, c, 1996, 1997). ¥ric, 1989 4Fh 5
IRF - 125 6 IR FRIFTELIKE 1E, TP L~ v P vE TOMERIAZHIL,
HRE %2 HEKE < (150-200 km) HE L c@mBEEESTbATWS, ftE X, 1990
FEOHEILHGIE LR T OBE T, HIERAE 12-30 km IR T 5 S5O KHTH P itk
EREEREEE T 2 BEEOELAIS i a i (Iwasaki et al., 1994). - F 1z, 1991
FEOFHAIINOBEETE, AREAOTFELRET H8E L MEME - B~ bvo
lamination #7E AR S L GEHAth, 1996, HH - HF, 1996), 1992 FE0JtiEEDEET
i, TEMMTOHEL R THEHREVESRS SRS (wasak et al., 1998, Moriya
et al., 1998). X 54 1994 R T 1996 EDEER I X b, JUNHIGBER D ARER 439D TH
SIS o fo (BRft, 1997, HUMR, 1998).

Lo LIEHS, WS EOmEY SHEREBEOHFICEML L5 L9578 561,
BICBITEER D SHRO KB BHEEZHO PIcT 220 TRATATH A5, Hib,
L ISERE - Bl Skk4 TEROBEANEEEMHT 5 C Lic L » THROETEER
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Fig. 1. Location map of the 1997 seismic refraction experiment (Ishinomaki-Iwaki
profile). The profile line is 150.9km in length extending in the E-W direction. Six
shots of 500-kg charge (L-1 to L-6) and four shots of 100-kg charge (M-1 to M-4) are
denoted by large and small stars, respectively. Solid circles indicate our observation
sites. A deep seismic reflection line is located between L-4 and M-4.

Ao U, HEES) - HEREEICRE S N 2 HIRRES) & RGBS & OBLEM: 2~
BRENHBEEZD, TOLHREMIIIE, 1997 4 10 H i L H AR O HIFRE R
BAI ST T ARAHSERBSITON (BRI, 1998). T OEBREHRAIZ, Bk
HEEEEE, REKAEMRRE, SEEAARERN, GPS BAKk O HEMERL, 512
550TH5 (RBHIEBEIIFL /v — 7, 1998 ; SEHIfth, 1998 ; feikfth, 1998 ; FJFfth,
1998 ; HEffh, 1998). Z oo ETEERR, AAEED SHEILARN B CHABICE
Bk A IADFRREOEEERD 51w, wHELETITbN. 1/, BEILERMICE
W, HITEREHEREE ORI B U - R EREEE N EEshicl L b, &
DREEBROREBEMTH 5. AHETIE, 10 A 23-24 HicfTbh -k Lo fEirE:#
RRAEOBELZ/RT L& BT, BoNHBREEILG B ERLEOEARNEF— 5%
RY.

2. HEOWE

B O BT BRI, EFEEOTH» SKKHESWITICE 3 25 150.9 km O HIR
Tithhi (Fig. 1), TORKEED L-15 5 L-6 £ TD 6 Hif (BFEEAT, ELHEF
ERESFA, EIFESTT, RFIEENRAN, BKEEKET, EEFESEBRID i, 5147 <4
FEREOSER I O, BEFLOBHIAE, K-V v rB X EBEE R, HlStHERE
FREFEFROFATITON . SIEWSOAME, BIHEZ, 3EE% Table 1 1I</R7. B
BFLOERE 140mm T, ZOES 3 749-758m Th 5. SIEWILE &, 48 1143 mm,
E& 45mm Ok 4 7V IZEREONELANEDE LY =— ViE/ Y S TEZ T
vy SRERATG, BEY s VA F A b GEERRAEER 1) &7 0L



Table 1. Shot parameters of the 1997 seismic experiment.

SL B AT A TR R A

Shot Latitude

Longitude Height Date

Shot Time Charge

M-1  39-25-31.29 140-56-40.23 451m 1997.10.22 02:22:03.325 100kg
M-2  39-25-33.13 140-53-40.59 445 1997.10.22 04:02:04.187 100
M-3  39-26-14.90 140-48-32.50 358 1997.10.22 03:12:04.220 . 100
M-4 39-27-45.05 140-44-29.85 383 1997.10.22 04:42:03.753 100
L-1 39-20-28.67 141-49-11.91 65m 1997.10.24 01:02:00.506 500kg
L-2 39-23-16.97 141-26-28.57 735 1997.10.24 01:12:00.927 500
L-3 39-26-44.03 141-01-27.57 386 1997.10.22 01:47:06.836 500
L-4 39-26-29.31 140-51-04.16 447 1997.10.22 01:02:04.237 500
L-5 39-24-30.84 140-25-17.26 © 56 1997.10.24 01:22:07.450 500
L-6 39-31-07.27 140-04-54.87 39 1997.10.24 01:42:01.645 500
S-1  39-44-35.34 "137-39-29.04 -2598m 1997.10.23 07:17:00.161 400kg
S-2  39-34-51.72 138-57-15.66 -655 1997.10.24 06:24:00.172 400
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~Fig. 2. Travel-time diagrams near shot points.

determine the seismic velocities at the shallowest part of the crust.

These observations were performed to




Table 2. Locations of observation sites.

U A

Number Station Name  Latitude Longitude  Height .
1 11 39-20-29.72 141-49-829  66m
2 ngyol 39-20-45.79  141-49- 1.93 87
3 ngy02 39-20-55.87 141-48-46.02 150
4 ngy03 39-21-4.90 141-48-28.63 92
5  ngyo4 39-21-10.95 141-48-20.53 90
6  ngy0s 39-20-59.99 141-48-4.85 118
7 ngy06  39-20-46.61 141-47-46.95 112
8  ngy07 39-20-51.60. 141-47-24.51 125
9  ngy08 39-20-58.36 141-47-5.74 155
10 ngy09 39-21-13.87 141-46-52.07 173
11 ngyl0  39-21-17.94 141-46-34.11 150
12 ngyll 39-21-22.60 141-46-14.59 175
13 ngyl2 39-21-30.52 141-45-51.11 195
14 ngyl3 39-21-29.30 141-45-36.25 210
15  ngyl4 39-21-33.31 141-45-15.78 230
16 ngyls 39-21-41.76 141-44-49.38. 238
17 ngylé 39-21-48.49 141-44-32.58 . 275
18 ngyl7 39-22-0.59 141-44-18.15 290
19  ngyi8 39-22-1.81 141-44-2.96 340
20 ngyl9 39-22-13.80 141-43-43.18 405
21 ngy20 39-22-18.17 141-43-25.76 420
22 ngy2l 39-22-19.75 141-42-59.37 480
23 ngy22  39-22-1642 141-42-4380 505

24 ngy23 39-22-15.43 141-42-23.81 527
25 ngy24 39-22-28.64 141-42-474 560
26 ngy25 39-22-25.23 141-41-47.40 568
27 ngy26  39-22-23.28 141-41-30.56 . 577
28 ngy27 39-2223.11 141-41-12.34 582
29 ngy28  39-22-18.17 141-40-56.79 . 588
30 ngy29 39-22-17.17 141-40-35.55 600
31 ngy30 39-22-5.38 141-40-14.31 635
32 ngy31 39-22-1.23  141-39-55.93 660
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Table 2. (Continued)

ngy32
ngy33
ngy34
ngy35
ngy36

ngy37‘

kytO1
kyt02

kyt03
kyt04
kyt05
kyt06
kyt07
kyt08

kyt09

kyt10
kytll
kyt12

kyt13
kyti4
kytl5
kytl6
kyt17
kyt18
kyt19
kyt20

- kyt21

kyt22

kyt23
kyt24
kyt25
kyt26
kyt27
kyt28
kyt29

39-21-52.38
39-21-51.10
39-21-54.84
39-21-56.14
39-21-58.30
39-21-55.92
39-21-51.78
39-21-46.62

39-21-40.78
39.21-35.85
39-21-33.04
39-21-31.08
39-21-32.50
39-21-28.00
39.21-5.54
39.21-23.55
. 39-21-59.31
39-22-38.46

39-22-57.18
39-23-11.83
39-23-24.13
39-23-54.82
39-24-28.64
39-24-33.81
39-24-42.39
39-24-41.78
39-24-40.84
39-24-47.39

39-24-55.31
39-24-59.83
39-25-10.22
39-24-58.61
39-24-47.63
39-24-31.19
39-24-18.26

141-39-37.91
141-39-9.97
141-38-54.34
141-38-38.21
141-38-16.20
141-37-55.40
141-37-38.70
141-37-14.07

141-37- 0.42
141-36-36.92
141-36-13.72
141-35-44.55
141-35-23.09
141-35- 3.05
141-34-27.71
141-34-9.74
141-34- 1.10
141-33-47.50

141-33-26.26
141-33-3.70
141-32-42.20

-141-32-26.47

141-31-36.96
141-31-18.15
141-30-45.26
141-30-22.54
141-29-58.47
141-29-38.56

141-29-15.62
141-29- 0.64
141-28-33.65
141-28-13.50
141-27-56.56
141-27-33.67
141-27-17.26

700
693
660
620
565
510
420
390

360
330
330
302

290

290
280
280
290
290

280
280
290
300
310
330
330
320

- 328

352

390
420
490
530
550
560

610




68
69
70

71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99
100

10t
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kyt30
kyt31
ksh01

ksh02

ksh03
ksh04
ksh05
ksh06
ksh07
ksh08
ksh09
ksh10

kshil
ksh12
ksh13
ksh14
ksh15
ksh16
ksh17
ksh18
ksh19
ksh20

ksh21
ksh22
ksh23
ksh24
ksh25
ksh26
ksh27
ksh28
ksh29
ksh30

tkj01

Table 2. (Continued)

39-23-57.14
39-23-36.59
39-23-35.83

39-23-19.25
39-23-18.63
39-23-19.40
39-23-18.11
39-23-16.06
39-23-10.05
39-22-58.79
39-22-41.67
39-22-4.35
39-21-56.59

39-22-2.03
39-21-56.68
39-21-50.91
39-21-41.57
39-21-39.66
39-21-59.28
39-22-16.76
39-22-22.66
39-22-18.05
39-22-28.09

39-22-24.05
39-22-41.15
39-22-52.15
39-23-5.20
39-23-16.25
39-23-21.47
39-23-14.24
39-23-6.15
39-23- 4.70
39-23-13.07

39-23-17.89

141-27-2.03
141-26-51.94
141-26-43.59

141-26-29.84
141-26-26.47
141-26- 5.55
141-25-38.94
141-25-16.51
141-25- 0.09
141-24-33.54
141-24- 8.47
141-23-43.95
141-23-24.‘89

141-23-7.28
141-22-41.03
141-22-19.64
141-22- 3.36
141-21-36.24
141-21-17.84
141-21-7.48
141-20-34.34
141-20-12.02
141-19-56.59

141-19-33.74
141-19-18.67
141-18-50.78
141-18-34.01
141-18-12.72
141-17-47.31
141-17-30.30
141-17- 471
141-16-44.29
141-16-22.04

141-15-56.84

730
808
809

745
742
715
676
664
640
570
425
298
282

311
320
280
228
216
301
310
214
248
288

321
375
348
361
376
347
318
268
260
231

190



102
103
104
105
106
107
108
109
110

111
112
113
114
115
116
117
118
119
120

121
122
123
124
125
126
127
128
129
130

131
132
133
134
135
136
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Table 2. (Continued)

tkj02
tkjo3
tkjo4
tkj0s
tkj06
tkj07
tkj08
tkj09
tkj10

tkjl1
tkj12
tkjl13
tkj14
tkj15
tkj16
tkj17
tkj18
tkj19
tkj20

tkj21
tkj22
kj23
tkj24
tkj25
ibk01
ibk02
ibk03
ibk04
ibk0s

ibk06
npr01
npr02
npr03
npr04
npr05

39-23-25.70
39-23-23.85
39-23-32.61
39-23-33.71
39-23-44.50
39-23-55.47
39-24-18.94
39-24-2.97
39-24-21.03

39-24-33.06
39-24-37.34
39-24-46.57
39-24-58.00
39-25-0.93
39-25-7.36
39-25-10.17
39-25-23.96
39-25-24.35
39-25-24.74

39-25-26.13
39-25-18.58
39-25-32.36
39-25-21.08
39-25-4.35
39-25-7.40
39-25-4.75
39-25-7.18
39-25-14.15
39-25-15.85

39-25-17.06
39-25-15.62
39-25-24.47
39-25-33.89
39-25-35.26
39-25-46.71

141-15-32.38
141-15-11.01
141-14-55.13
141-14-28.24
141-14-9.54
141-13-54.60
141-13-41.45
141-13-7.69
141-12-59.70

141-12-47.37
141-12-22.86
141-12- 0.61
141-11-39.28
141-11-16.89
141-10-44.90
141-10-26.18
141-10- 4.58
141-9-42.50
141-9-20.41

141- 8-53.63
141- 8-25.96
141- 8- 6.56
141- 7-39.09
141-7-21.04
141-7-5.00
141- 6-47.91
14]1- 6-29.28
141- 6- 7.01
141- 5-48.72

141- 5-22.69
141-5-4.32
141- 4-41.40
141- 4-17.73
141- 3-51.42
141- 3-28.08

180
180
170
160
155
140
135
135
140

130
120
125
105

- 80

75
75
75
75

80
80
90
90
90
91
92
94
99
100

101
110
115
125
140
180




137
138
139
140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159
160

161
162
163
164
165
166
167
168
169

170.
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npr6
nprQ7
npr08
npr(9

nprl0
13
HMO002
HMO004
HMO006
HMO008
HMO10
HMO12
HMO14
HMO16

HMO18
MS001
MS003
STO01

ST003

KHO001
KH003
KHO005
SU001

SU003

SU006
14
SU007
SU009
Suo11
SU013
Suo015
SuU017
SU019
SU021

Table 2.
39-25-51.24
39-26- 4.95
39-25-50.54
39-26-7.68

39-26-17.69
39-26-44.03
39-26-22.92
39-26.22.56
39-26-5.28
39-25-35.76
39-25-44.40
39-25-33.60
39-25.31.80
39-25-23.16

39-25-25.68
39-25-48.72
39-25-29.28
39-25-33.24
39-25-30.72
39-25-57.72
39-25-42.24
39-26-14.64
39-26-22.56
39-26-26.88

39-26-28.32
39-26-29.31
39-26-32.64
39-26-34.80
39-26-37.68
39-26-43.44
39-26-45.60
39-26-43.44
39-26-44.52
39-26-49.20

(Continued)

141-3-4.71
141- 2-46.52
141- 2-25.91
141- 2- 1.33

141- 1-53.60
141- 1-27.57
141-1-16.32
141- 0-55.44
141- 0-31.68
141- 0- 4.68
140-59-36.60
140-59-15.72
140-58-51.60
140-58-26.04

140-58- 0.48
140-57-'1.08
140-56-40.20
140-55-37.20
140-55-20.28
140-54-14.04
140-53-45.24
140-53-23.64
140-51-50.40
140-51-20.52

140-51- 5.04
140-51- 4.16
140-50-54.96
140-50-33.36
140-50-11.40
140-49-45 48
140-49-22.80
140-48-53.64
140-48-34:56
140-48-14.40

290
280
190
220

410
540
450
460
435
520
450
535
740
570

452
448
440
430
400
380
365
365
340
325




171
172
173
174
175
176
177
178
179
180

181
182
183
184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200

201
202
203
204
205
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Table 2.

THO004
THO006
THO008
THO10

THO12 -

THO14
THO16

THO18 -

THO19
TH022

THO24
THO026
THO029

THO31

THO033

THO35

THO036
eri0l
eri02
eri03

eri04
THO039
eri0S
eri06
THO041
eri07
THO042
eri08
THO043
eriQ9

THO044
eril0
THO45
erill

THO046

39-26-53.52
39-26-57.48
39-26-57.84
39-27-13.68
39-27-16.20
39-27-25.20

- 39-27-41.76
+39-27-43.92

39-27-45.36

-39-26-51.36

39-27-2.16
39-27-3.24
39-27-26.28
39-27-44.28
39-27-54.72
39-27-57.96
39-28- 8.40
39-28-9.04
39-28-'8.59
39-28- 6.17

39-28-12.68
39-28-13.80
39-28- 9.43
39-27-57.72
39-27-52.92
39-27-46.29
39-27-40.68
39-27-37.83
39-27-36.00
39-27-35.43

39-27-36.00
39-27-37.87

'39-27-35.28

39-27-44.53
39-27-46.80

(Continued)

140-47-28.32
140-47- 4.56
140-46-43.68
140-46-21.00
140-45-52.20
140-45-29.52
140-45-10.08

'140-44-47.04

140-44-34.44
140-43-59.88

140-43-35.76

140-43- 5.88
140-42-30.96
140-42- 6.48
140-41-39.48
140-41-18.60
140-40-56.28
140-40-53.92
140-40-43.94
140-40-22.17

140-39-53.86
140-39-45.72
140-39-33.32
140-39- 0.13
140-38-52.08
140-38-38.38
140-38-28:68
140-38-18:17
140-38-7.44
140-37-54.72

140-37-41.88
140-37-24.39
140-37-22.08
140-37- 1.31
140-36-47.52

330
310
300
318
330
325
340
372
370
623

696
740
840
840
795
720
380
370
350
298

250
250
220
195
190
182
170
160
155
140

135
132
130
122
115




206
207
208
209
210

211
212
213
214
215
216
217
218
219
220

221
222
223
224
225
226
227
228
229
230

231
232
233
234
235
236
237

238

239
240
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Table 2. (Continued)
eril2 39-27-52.56 140-36-29.85
THO047 39-27-38.88 140-36-23.40
eri13 39-27-40.32 140-36-9.03
THO048 39-27-39.24 140-35-58.92
eril4 39-27-36.50 140-35-49.47

THO049 39-27-39.24 140-35-35.52

eril5 39-27-37.39 140-35-19.81
THO50 39-27-35.28  140-35- 7.80
erilé 39-27-35.80 140-34-54.94
THO51 39-27-37.80 140-34-44.40
eril7 39-27-41.13 140-34-27.11
THO052 39-27-38.88 140-34-19.92
eril8 39-27-37.86 140-33-59.39
THO53 39-27-37.44 140-33-50.04
eril9 39-27-33.07 140-33-39.40

THO54 39-27-36.72 140-33-28.80
eri20 39-27-36.71 . 140-33- 9.67
eri2l 39-27-31.38 140-32-45.06
eri22 39-27-25.88 140-32-32.31
eri23 39-27-18.75 140-32-11.14
eri24 39-27-4.25 140-31-57.12
eri25 39-27-1.08 140-31-26.78
eri26 39-27-2.00 140-31- 2.37
eri27 39-26-56.82 140-30-39.34
eri28 39-26-42.75 140-30-12.23

eri29 39-26-19.04 140-29-50.72
eri30 39-26- 5.56 140-29-40.71
eri31 39-26- 3.51 140-29-25.36
eri32 39-25-44.71 140-29-3.14
eri33 39-25-47.71 140-28-34.87
eri34 39-25-20.40 140-28-4.50
eri35 39-24-53.59 140-27-54.84
eri36 39-24-57.52 140-27-30.13
eri37 39-24-59.55 140-26-52.91
eri38 39-24-59.33  140-26-38.16

97

83
80
76

70
65
60
56

46
45
39
37
36

33
33
31
29
29
30
30
29
27
26

26
26
26
27
25
26
28
29
28
28




241
242
243
244
245
246
247
248
249
250

251
252
253
254
255
256
257
258
259
260

261
262
263
264
265
266
267
268
269
270

271
272
273
274

B H AT A LR SR &

eri39
erid0
eri41

eri42
eri43
erid4
eri4S
eri46
erid7

eri48
eri49
eri50
eri51
eri52
eri53
eri54
eri5s
eri56
eriS7

eri58
eri59
hkkO1
hkk02
hkk03
hkk04
hkkO05
hkk06
hkk07
hkk08

hkk09
hkk10
hkk11
hkk12

Table 2. (Continued)

39-24-43.24
39-24-34.75
39-24-27.06
39-24-29.07
39-24-38.73
39-24-37.47
39-25-4.31
39-25-36.67
39-25-50.77
39-25-57.87

39-26- 2.17
39-26-1.22
39-26-18.48
39-26-17.87
39-26-18.86
39-26-11.78
39-26-7.13
39-26-1.28
39-25-57.34
39-25-53.94

39-26-20.52
39-26-50.46
39-27-27.12
39-27-33.57
39-27-43.67
39-27-33.95
39-27-33.00
39-27-47.37
39-27-44.21
39-27-36.92

39-27-45.83
39-27-41.17
39-28- 5.89
39-28-6.72

140-26-14.06
140-25-48.21
140-25-22.23
140-25-19.53
140-24-59.84
140-24-35.48
140-24-5.30
140-23-44.14
140-23-9.36
140-22-42.95

140-22-14.60
140-21-53.10
140-21-25.44
140-21- 1.11
140-20-30.83
140-20-13.65
140-19-48.53
140-19-20.99
140-18-57.15
140-18-28.49

140-18- 0.30
140-17-28.90
140-16-38.39
140-16- 3.54
140-15-37.65
140-15-7.65
140-14-40.55
140-14-18.94
140-13-49.04
140-13-27.99

140-13-10.40

140-12-44.35

140-12-29.37
140-11-57.21

38
40
50
57
90

100
75
68
80
50

38
35
35
50
48
48
60
52
71
53

80
80
85
75
65
65
60
65
55
55

45
35
40
50
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Table 2. (Continued)
275 hkk13 39-28-26.64 140-11-42.59 40
276 hkk14 39-28-39.54 140-11-24.31 45
277 hkk15 39-29-13.83 140-11-19.29 50
278 hkk16 39-29-41.38 140-10-55.12 65
279 hkk17 39-30-5.58 140-10-21.21 95
280 hkk18 39-30-30.31 140-10-12.10 175

281 hkk19 39-30-32.46  140- 9-46.12 150
282 hkk20 39-30-42.34 140- 9-24.83 130
283 hkk21 39-30-37.55 140- 8-55.67 100

284 hkk22 39-30-36.47 140- 8-33.71 90
285 hkk23 39-30-38.06 140- 8- 7.10 80
286 hkk24 39-30-34.99  140- 7-36.50 60
287  hkk25 39-30-34.29 140- 7-10.40 85
288 hkk26 39-30-32.05 140- 6-47.76 50
289 hkk27 39-30-42.06 140- 6-24.27 30

290 hkk28 39-30-49.45 ' 140- 5-56.92 45

291 hkk29 39-30-24.62 140- 5-15.80 40
292 hkk30 39-30-36.47 140- 4-48.30 - 60
293 16 39-31- 6.43  140- 4-56.37 39

FTHRIBLAE, 10 A 22 AR 24 HRIE, BIEFERLNCEWE S L7, ¥, REHSD
EEETIE, MARE T OMBEMEE£AET 2 BT, FLothid 5 & 50-100m I T 6
12 EOMIERT ZRE L, BRI X ZHIBERBIRIL 2. OBRITE S N RIS £
DFERKZE Fig. 2 128 d. ThoDEBRR»SRD Sz L-1 05 L-6 3 TOEREAR
EORBHIBIGERE L, ZhEN 57, 54, 26, 42, 19KV 22km/s TH 3. 4, hd
DY ay b, FRUMPRFECEBHS O AAREEEEOFS I VF LA M) —v 257
AR OMHRICBE S N BEREH TLIBESA TV S,

—%, BRASOIBHRECNETORETH S 293 FITEL, £ OVERHIIREILK 600
m T&H % (Table 2). [d], < OHd 59 &1, PIBERIEBERIZ )V — 7ic & - THER LI E
HEhBllmThds, FHHLLLVI-FRLETFVIALEITHD, sampling g% 10
ms iZfE— Ui, 7o, Bllick->THEONE 7 — 5 ORMEATE—T 2 HIWT, 55& ORI
MTAKE Mark Products #8I0 L-22 D BUiESt (L T8), BEEEEK 22Hz, 24 Vik
TR 22kQ) 25 Y EV IERN0.T & LTHV ., Th S OEIrERlE L oBlls i,
FREKAEHEREO—R E L CHILBRIUM CEFRILET, RENEL) © 48T
TON /R 100kg DY a v b (M-1~M-4) RUHAREHCTOBREEHEERD 2 >0
Yawv b (S-1,8-2) 26587 (Table 1).
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Table 3a. Travel times from shots L-1, L-2 and L-3,

Station L1 ‘ L2 L3
Trace Name |Dist.(km) T(sec) |Dist(km  T(sec) Dist.(km) T(sec)

1 11 -0.09 004 A+ | 3295 568 A+ 6941 1199 B+
2 ngy0l -0.58  0.11 A+ | 3273 563 A+ 69.18 11.93 B+
3 ngy02 -1.04 020 A+ | 3231 5.57 A+ 68.75 11.85 B+
4 ngy03 -1.52 029 A+ | 31.86 552 A+ 68.30 11.84 B+
5  ngy04 -1.79 036 A+ | 31.64 543 A+ 68.08 11.76 B+
6 ngy05 -1.87 036 A+ | 31.31 545 A+ | 6776 1173 B+
7  ngy06 -2.11 041 A+ | 3095 534 A+ 67.40 11.66 C+
8  ngy07 -2.67  0.52 A+ | 3039 529 A+ 66.85 11.60 B+
9 ngy08 316 0.62 A+ | 2992 517 A+ 66.37 11.48 B+

10 ngy09 -3.63 071 A+ | 2953 514 A+ 6597 1147 B+

11 ngylo| -407 078 A+ | 2909 507 A- 6553 1140 C+
12 ngyll| -456 085 A+ | 2860 4.96 A+ | 6504 11.28 B+
13 ngyl2| -517 096 A+ | 2802 490 A+ | 6445 1123 A+
14 ngyl3] -549 102 A+ | 2767 481 A+| 6410 11.15 B+
15 ngyld| -599 111 A+ | 2717 477 A+ | 63.60 11.10 A+
16 ngyl5| -6.68 122 A+| 2651 462 A+| 6294 1096 B+
17 ngyl6] -713 130 A+| 2609 457 A+| 6251 1092 B+
18 ngyl7] -758 137 A+ | 2570 447 A+ | 6211 10.86 C+
19 ngyl8| -7.93 143 A+ | 2534 447 A+| 6175 1081 A+
20 ngyl9| -850 151 A+ | 2484 435 A+ | 6122 1069 A+

21 ngy20 -8.95 1.62 A+ | 2441 433 A+ 60.79 10.64 A+
22 ngy2l -9.55 1.72 A+ | 23.78 4.17 A+ 60.16  10.52 B+
23 ngy22 -9.87 1.79 A+ | 2341 4.15 A+ 59.81 10.51 A+
24 ngy23| -10.3t 1.86 A+ | 2294  4.04 A+ 5934 10.38 A+
25  ngy24] -10.87 1.95 A+ | 2245 4.02 A+ 58.83 10.38 B+
26 ngy25| -11.23 202 A+ | 22.05 3.92 A+ 5843 10.27 A+
27  ngy26] -11.60  2.11 A+ | 21.65 3.89 A+ 58.04 10.25 B+
28 ngy27| -12.01 215 A+ | 2121 377 A+ 57.61

29  ngy28| -12.32 2.22 A+ | 2086 375 A+ 57.26 = 10.11. B+
30 ngy29| -12.81 232 A+ | 2035 3.64 A+ 56.77 10.02 B+




31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60

61
62
63
64
65

ngy30
ngy31
ngy32
ngy33
ngy34
ngy35
ngy36
ngy37
kytO1
kyt02

kyt03
kyt04
kyt05
kyt06
kyt07
kyt08
kyt09
kyt10
kytll
kytl2

kytl3
kyt14
kyt1s
kytl6
kyt17
kyt18
kyt19
kyt20
kyt21
kyt22

kyt23
kyt24
kyt25
kyt26
kyt27

-13.21
-13.61
-13.98
-14.63
-15.02
-1541
-15.94
-16.42
-16.79
-17.35

-17.65
-18.19
-18.74
-19.42
-19.94
-20.40
-21.20
-21.67
-21.98
-22.49

-23.09
-23.72
-24.30
-24.89
-26.31
-26.79
-27.62
-28.13
-28.68
-29.19

-29.79
-30.17
-30.88
-31.24
-31.55
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Table 3a. (Continued)
19.88
242 A+ | 1946 345
254 A+ | 1907 346
18.41
260 A+ | 1803 327
272 A+ | 1764 3.15
284 A+ | 1711 3.10
292 A+ | 1663 299
296 A+ | 1625 291
3.04 A+ | 1570 281
3.14 A+ | 1541 275
324 A+ | 1489 267
328 C+ | 1437 260
346 A+ | 1370 249
350 A+ | 1319 238
356 A+ | 1276 230
375 A+ | 1216 2.23
378 A+ | 1158 211
382 A+ | 1109 203
395 A+ | 1057 194
400 A+ | 1001 183
413 A+| 946 174
419 A+| 894 163
431 A+| 864 163
456 A+ | 770 142
462 A+ | 732 136
480 A+ | 668 124
489 A+| 618 116
497 A+| 565 104
505 A+ | 533 097
517 A+| 502 094
522 A+| 483 089
530 A+| 460 083
540 A+ | 402 076
545 A+ | 3.50 0.6

A+
A+

A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+

56.32
55.90
55.52
54.87
54.48
54.09
53.56
53.09
52.71
52.16

51.87

51.35
50.82
50.15
49.63
49.19
48.51
47.97
47.55
47.02

46.42
45.82
45.26
44.76
43.47
43.01
42.20
41.66
41.09
40.60

40.03
39.66
38.99

3854

38.17

9.96
9.86
9.81

9.64
9.54
9.50
9.37
9.32
9.19

9.14
9.08
11.17
8.89
8.78
8.69
8.60
8.52
8.47
8.39

8.30
8.21
8.09
8.05

7.74

7.52
742
7.32

7.23
7.14
7.04
7.02
6.95

B+
B+
C+

B+
A+
A+
A+
B+
B+

C+
B+
C+
B+
B+
B+
B+
B+
B+
B+

B+
B+
B+
B+

A+

A+
A+
A+

B+
A+
B+
A+
A+




66
67
68

69
70

71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99
100

kyt28
kyt29
kyt30
kyt31
kshO01

ksh02

ksh03
ksh04
ksh05
ksh06
ksh07
ksh08
ksh09
ksh10

kshll
kshi2
ksh13
ksh14
ksh15
ksh16
ksh17
ksh18
ksh19
ksh20

ksh21
ksh22
ksh23
ksh24
ksh25
ksh26
ksh27
ksh28
ksh29
ksh30

-31.96
-32.25
-32.47
-32.59
-32.78

-33.02
-33.10
-33.60
-34.22
-34.74
-35.11
-35.69
-36.22
-36.70
-37.13

-37.57
-38.18
-38.68
-39.05
-39.70
-40.17
-40.46
-41.27
-41.79
-42.18

-42.72
-43.12
-43.82
-44.26
-44.80
-45.42
-45.80
-46.39
-46.87
-47.42
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Table 3a.

5.50
5.57
5.64
5.63
5.69

5.70
5.73
5.80
5.89
5.97
6.00
6.11
6.20
6.24
6.32

6.39
6.50
6.61
6.64
6.73
6.84
6.89
7.04
7.14
7.21

7.28
7.40
7.46
7.55
7.63
771
7.74
7.84
7.94
8.05

A+
A+
A+
A+
A+

A+
A+
A+
B+
B+
B+
B+
B+
A+
A+

A+
A+
A+
B+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
C+
B+
B+
B+
B+
A+

87 —

(Continued)
277 051
222 042
147 030
082 0.8
068  0.17
008  0.03

0.07 005

056  0.13

2119 023

172 033

213 040

281 051

352 065

453 081

505 090

534 096

598  1.09

652 119

700 125

761 135

781 142

791 143

864  1.59

9.19 169

950  1.77

-10.06  1.86
1035 193
1098 2.02
1136 2.08
-11.86 219
1247 226
-12.88 233
1350 241
1399 252
1451  2.63

A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

37.68
37.33
37.06
36.91
36.72

36.48
36.41
3591
35.29
34.77
34.42
33.87
33.40
33.11
32.74

32.28
31.73
31.29
31.00
30.40
29.80
29.40
28.59
28.12
27.68

27.19
26.69
25.96
25.46
24.88
24.25
23.92
23.40
2295

22.36 -

6.87
6.82
6.78
6.72
6.72

6.64
6.67
6.56
6.43
6.35
6.29
6.19
6.11
6.06
6.00

5.94
5.88
5.81
5.75
5.66
5.59

5.50

5.28
5.20

5.11
5.03
4.94
493
478
4.65
4.66

4.51

445
438

A+
A+
A+
A+
A+

A+
A+
A+
A+
B+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+

A+
A+

A+
A+
A+
A+
A+
A+
C+
A‘+
A+
A+
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Table 3a. (Continued)

101 tkj01| -48.04  8.09 B+ | -15.12  2.67 A+ 21.74 422 A+
102 tkj02{ -48.65 8.22 B+ | -1570  2.81 A+ 2111 4.15 A+
103 tkj03| -49.15 8.29 B+ | -16.21 2.89 A+ 20.64 405 A+
104 tkj04{ -49.56 -16.60 2020 399 A+
105 tkj05| - -50.20 857 C+ | -17.24  3.13 A+ 19.57 391 A+
106 tkjo6|  -50.68 8.58 B+ | -17.70  3.19 A+ 19.05 3.85 A+
107 tkj07] -51.08  8.63 B+ | -18.08  3.21 A+ 18.61 3.72 A+
108 tkjO8 -51.48 -18.45 327 A+ 18.11 3.66 A+
109 tkj09| -52.22  8.89 B+ | -19.21 343 A+ 1747 355 A+
110 tkj10] -52.48  9.03 C+ | -19.45 343 A+ 17.13 348 A+

111 Kkjlll -52.82 895 C+ | -19.79 349 A+ 16.75 3.38 A+
112 tkj12f -5342  9.01 A+ | -20.38 3.61 A+ 16.15 331 A+
113 tkj13]  -53.99 9.16 B+ | -20.95 3.73 A+ 15.57 3.22 A+
114 tkjl4| -54.54 925 C+ | -21.50 374 A+ 14.99 3.05 A+
115 tkj15] -55.09 -22.04 385 C+ 14.45 3.00 A+
116 tkjl6] -55.87  9.54 C+ | -22.83 398 A+ 13.66 2.89 A+
117 tkj17]  -56.33 9.57 C+ | -2329 408 A+ 13.20 2.83 A+
118 tkj18) -56.90  9.72 B+ | -23.86  4.20 A+ 12.61 272 A+
119 tkj19| -57.43 9.84 B+ | -2439 433 A+ 12.09 2.66 A+
120 tkj20]  -57.95 9.90 A+ | -2491 437 A+ 11.57 2.53 A+

121 tkj21| -58.59 10.11 B+ | -25.55 4.51 A+ 10.93 247 A+

122 tkj22)  -59.21 0.00 -26.17 10.35 237 A+
123 tkj23| - -59.73 -26.69 9.79 231 A+
124 tkj24] -60.33 1040 C+ | -27.29 493 A+ 9.24 225 A+

125 tkj25| -60.69 1053 C+ | -27.65 503 B+ 8.99 227 A+
126 ibk01] -61.08 10.59 C+ | -28.04 511 A+ 8.60 219 A+
127 ibk02| -61.47 -2844  5.14 C+ 8.25 2.18 A+
128  ibk03| -61.92 -28.89 7.81 2.12 B+
129  ibk04} -62.48 10.85 C+ | -2945 536 B+ 7.23 2.06 B+
130 ibkO5[ -62.92 1097 C+ | -29.89 544 B+ 6.81 2.01 A+

131  ibk06| -63.54 -30.51 555 C+ 6.23 198 A+
132 npr0l}] -63.97 -3094  5.68 B+ 586 199 A+
133 npr02| -64.55 11.35 B+ | -31.52  5.76 A+ 5.24 1.81 A+

134 nprO3|  -65.15 1146 A+ | -32.11 6.02 A+ 4.61 1.64 A+




135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159
160

161
162
163
164
165
166
167
168
169

npr04
npr05
npr06
nprQ7
nprO8
npr09

eri0l
eri02
eri03
eri04
eri05
eri06
eri07

eri08
eri09
eril0
erill
eril2
eril3
eril4
eril5
eril6

eril7

eril8
eril9
eri20
eri2l
eri22
eri23
eri24
eri25
eri26

-65.78
-66.39
-66.96
-67.45
-67.87
-68.53

-68.76
-69.50
-84.19
-99.05
-99.29
-99.79

-100.49

-100.96

-101.70

-102.17

-102.62
-103.17
-103.90
-104.47
-105.25
-105.69
-106.14
-106.85
-107.44
-108.12

-108.76
-109.22
-109.94
-110.51
-110.79
-111.27
-111.56
-112.27
-112.85
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Table 3a. (Continued)
1153 C+ | -3274  6.08
1175 A+ | -3334 622
1177 B+ | -33.92 624
11.76 B+ | -3441 631
1179 B+ | -3483 633
11.90 B+ | -3549  6.44
1200 A+ | 3572 649
-36.46
-51.16
16.90 B+ | -66.01 11.41
16.94 B+ | -6625 11.44
1701 C+ | -66.75 11.60
1717 C+ | -6745 11.74
-67.93
17.38 B+ | -68.67 12.03
17.58 C+ | -69.14  12.05
17.67 B+ | -69.59 12.27
18.06 B+ | -70.14
1821 C+ | -70.87 12:70
18.25 C+ | 7144 12.82
7222 13.04
7267
18.58 C+ | -73.12  13.15
1865 C+ | -73.83  13.18
18.64 C+ | -7442 13.25
18.66 C+ | -75.09
18.77 C+ | -75.74
18.84 C+ | -7620 13.54
19.09 C+ | -76.92 13.69
19.19 C+ | -7749 13.82
19.15 C+ | -77.78  13.78
-78.26
1945 C+ | -78.56  14.01
19.51 B+ | -7927 14.14
19.53 C+ | -79.86 14.22

A+
A+
B+
A+
A+
A+

A+

B+
A+
C+
B+

C+
B+

B+

B+
B+
C+

B+
B+
C+

C+
C+
C+
C+

B+
C+
B+

4.04
338
2.84
224
2.16
1.38

1.02

0.00
-14.91
-29.61
-29.84
-30.35
-31.05
-31.53
-32.29
-32.79

-33.26
-33.81
-34.54
-35.10
-35.87
-36.34
-36.81
-37.51
-38.11
-38.78

-39.44
-39.91
-40.62
-41.20
-41.50
-42.00
4233

- -43.06

-43.64

1.44
121
1.06
0.81
0.76
051

0.35

5.69
5.71
5.79
5.96
6.01
6.17
6.33

6.45
6.64
6.89
7.12
7.21
7.28
7.31
743
7.47

7.62
7.72
7.77
7.88
7.98
8.07
8.22
8.34
843

A+
A+
A+
A+
A+
A+

A+

A+
A+
A+
A+
C+
B+
A+

A+

'A+

A+
A+
B+
A+
A+
A+
A+

A+
A+
A+
C+
A+
B+
C+
C+
C+




170

171
172
173
174
175
176
177
178
179
180

181
182

183

184
185
186
187
188
189
190

191
192
193
194
195
196
197
198

199

- 200

201
202
203

eri27

eri28
eri29
eri30
eri31
eri32
eri33
eri34
eri3s
eri36
eri37

eri38
eri39
erid0
eri41

15
eri42
eri43
erid4
eri45
eri46

eri47
eri48
eri49
eri50
eri51
eri52
eri53
eri54
eri55
eri56

eri57
eri58
eri59

-113.38

-113.99
-114.43
-114.64
-115.00
-115.48
-116.16
-116.82
-117.00
-117.60
-118.49

-118.84
-119.39
-119.99
-120.60
-120.66
-121.15
-121.73
-122.50
-123.07
-123.93

-124.58
-125.26
-125.77
-126.47
-127.05
-127.78
-128.17
-128.76
-129.40
-129.96

-130.64
-131.37
-132.19
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Table 3a. (Continued)
19.65 C+ | -80.39 14.36
19.74 C+ | -81.00
19.83 C+ | -8147 14.53
19.85 C+ | -81.68 14.63
19.78 C+ | -82.04 14.52

-82.54  14.69
-83.22 14.81
-83.91
20.01 C+ | -84.11 1495
19.99 B+ | -84.71 1498
20.21 B+ | -85.60 15.08
-8595 15.04
20.27 B+ | -86.51 15.14
-87.13  15.20
20.34 B+ | -87.74 1521
2042 B+ | -87.81 1529
20.49 B+ | -88.29 1542
20.59 C+ | -88.87 1546
20.75 B+ | -89.61 15.61
20.85 C+ | -90.15 15.62
21.21 B+ | -91.00 15.86
2123 C+ | -91.64 16.03
2131 C+ | -9233 16.18
2131 C+ | -92.84 16.24
2140 C+ | -93.53 1630
2149 C+ | -94.11 1637
21.60 C+ | -94.83
21.63 B+ | -95.23
21.72. C+ | -95.82  16.52
2187 C+ | -9647 16.71
2195 C+ | -97.04 16.76
2207 C+ | -97.72 1693
2229 C+ | -9843 17.07
22,51 B+ | -99.23 17.08

— 90 —

C+

C+
C+
B+
C+
B+

C+
C+
B+

B+
B+
A+
A+
C+
C+
B+
C+
C+
C+

B+
C+
C+
B+
C+

C+
C+
C+

C+
C+
C+

-44.19

-44.84
-45.36
-45.61
-45.98
-46.53
-47.20
-47.97
-48.25
-48.83
-49.72

-50.07
-50.68
-51.32
-51.96
-52.01
-52.46
-53.04
-53.71
-54.16
-54.98

-55.60
-56.28
-56.79
-57.44
-58.02
-58.74
-59.16
-59.76
-60.43
-61.00

-61.69
-62.34
-63.09

8.57

8.71
875
8.79
8.83
8.94
9.10
9.12
9.21
9.31

9.40
9.46
9.57
9.62
9.68
9.75
9.80
9.92

10.34

10.13
10.21
10.36
10.47
10.57
10.69
10.77

10.98
11.07

11.16
11.30
11.50

C+

L+
C+
C+
C+
B+
C+
A+
B+
B+

B+
A+
A+
A+
A+
A+
A+
B+

L+

B+
C+
B+
B+
B+
B+
B+

C+
A+

B+
B+
C+
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Table 3a. (Continued)

204  hkkO1| -13349 2270 B+ [-100.51 17.35 B+ -6430 11.79 B+
205 hkk02| -134.33 22.87 B+ |-101.35 1747 C+ -65.14 1194 B+
206  hkk03] -13498 2295 A+ |-101.99 1755 C+ -65.76  12.00 B+
207  hkk04| -135.67 23.00 B+ [-102.69 17.74 B+ -66.47 12.12 B+
208  hkkO5| -136.31 23.16 B+ |-103.33 17.78 C+ -67.12

209  hkk06]| -136.86 23.28 C+ |-103.88 17.88 C+ -67.65 1235 B+
210 hkk07| -137.57 23.41 C+ |-104.58 18.12 B+ -68.36 1247 B+

211 hkk08]| -138.05 -105.07 -68.86 12.56 C+
212 hkk09| -138.49 23.66 C+ [-105.51 1831 B+ -69.28  12.65 B+
213 hkk10] -139.10 23.74 B+ |-106.12 1845 B+ -69.90

214  bkk11| -139.52 23.81 B+ |-106.53 18.51 B+ -70.28 12.81 B+
215  hkk12| -140.29 2395 C+|-107.30 18.67 C+ -71.05 13.01 B+
216  hkk13| -140.70 -107.70 -71.42  13.05 B+
217  hkk14| -141.17 2413 C+ |-108.17 1885 C+ -71.87 13.14 B+
218  hkkl15| -141.40 24.16 B+ |-108.38 18.80 B+ -72.05 13.22 B+
219  hkkl6] -142.06 2420 B+ |-109.04 18.86 C+ -72.68 1330 C+
220  hkk17| -14295 2429 B+ [-109.92 18.96 C+ -73.55 1340 C+

221  hkk18| -143.26 2437 B+ [-110.22 - 19.06 C+ -73.83 1348 C+
222 hkk19| -143.88 2442 B+ |-110.85 19.22 B+ -74.45  13.58 B+
223 hkk20| -14442 2460 L+ |-111.39 © 19.23 C+ -74.98 13.58 C+
224 hkk21} -145.10 24.67 C+ |-112.06 . 19.44 C+ -75.66  13.70 C+
225 hkk22| -145.61 24.52 C+ [-112.58 1944 B+ -76.18° 13.76 B+
226  hkk23) -146.25 24.67 C+ |-113.22 1948 C+ -76.82  13.83 B+
227  hkk24| -146.96 24.94 B+ |-113.93 19.59 C+ -77.54 1399 C+
228  hkk25| -147.58 25.00 B+ |-114.55 19.68 C+ -78.16 - 14.21 B+
229  hkk26| -148.11  25.15 L+ [-115.08 19.89 C+ -78.69 1433 B+
230 hkk27| -148.70 2525 L+ [-115.67 20.11 C+ | . -79.28

231  hkk28| -149.38 2539 L+ [-116.35 -79.95 1445 C+
232 hkk29| -150.27 2543 B+ |-117.24 2030 C+ -80.86 © 14.50 C+
233 hkk30| -150.96 25.54 C+ |-117.93 20.37 C+ -81.55 1470 C+

234 16| -150.88 25.78 L+ (-117.84 2044 C+ -81.44 1471 C+
302 HMO002| -69.67 12.19 B+ | -36.62  6.68 A+ -070 032 A+
304 HMO04] -70.16 12.19 C+ | -37.12 678 L+ -1.01 040 A+
306 HMO0O06] -70.64 12.18 B+ | -37.60  6.77 B+ -1.79  0.58 A+

308 HMO08| -71.16 1230 B+ |-38.13 687 B+ | -289 102 A+
— 91 — ’




310
312

314
316
318
319
321
322
324
325
327
329

331
333
334
335
337
339
341
343
345
347

349
351
352
353
354
355
356
357
358
359

360
361

HMO10
HMOi2

HMO014
HMO16
HMO018
MS001
MS003

ST0O1

ST003
KHO001
KHO003
KHO005

SU001
SU003
SU006
SU007
SU009
SU011
SuU013
SuU015
SU017
SU019

SU021
THO004
THO006
THO008
THO10
THO12
THO14
THO16
THO18
THO19

TH022
THO024

-71.86
-72.31

-72.88
-73.45
-74.07
-75.56
-75.99
-77.50
-77.89
-79.56
-80.19
-80.82

-83.07

-83.79
-84.16
-84.42
-84.94
-85.47
-86.11
-86.66
-87.34
-87.80

-88.29
-89.40
-89.98
-90.48
-91.08
-91.77
-92.34
-92.87
-93.43
-93.73

-94.34
-94.95
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12.29
12.37

12.46
12.54

12.86
12.84
13.10

13.53

13.62
13.62

14.06

14.27
14.33
14.29
14.56
14.62
14.70
14.84
14.89

15.26
15.36
15.52
15.58
15.70
15.79

16.12

16.43

B+
B+

C+
C+

C+
A+
C+

C+
B+
A+

B+

B+
B+
B+
C+
B+
B+
B+
C+

B+
B+
C+
C+
C+
C+

A+

C+

(Continued)
-38.83  6.95
-39.29 691
-39.85  7.02
-40.44  7.07
-41.05
-42.54 748
4297 747
-4449 7172
-44.88  7.76
-46.54  8.10
-47.18  8.17
-47.79 831
-50.04  8.74
-50.76  8.83
-51.13  8.82
-51.39  8.86
-51.91 8.95
-52.44 9.01
-53.08  9.12
-53.62 9.22
-5431 931
-5477 - 9.42
-55.26
-56.37 9.73
-5695  9.84
-5745  9.98
-58.04 10.07
-58.73 10.20
-59.31  10.36
-59.83
-60.39
-60.69  10.61
-61.32
-61.93 1093

B+
B+

B+
B+

B+
A+
A+
C+
C+
B+
A+

B+
C+
B+
C+
B+
B+
B+
C+
C+
C+

B+
A+
C+
B+
C+
C+

C+

B+

-3.23
-3.83

-4.34
-5.01
-5.51
-6.60
-7.25
-8.66
-9.07
-10.46
-11.22
-11.61

-13.82
-14.52
-14.89
-15.13
-15.64
-16.17
-16.79
-17.33
-18.03
-18.48

-18.96
-20.07
-20.64
-21.14
-21.69
-22.38
-22.94
-23.44
-23.99
-24.29

-25.05
-25.63

1.12
1.18

1.26
1.37

1.72
1.79
2.00
2.06
2.31
242

252

2.93
3.06
3.06
311
321
328
337
344
357
3.66

4.02
4.15
4.25
4.37
4.49
4.60
4.68
4.31
4.88

5.23

A+
A+

A+
A+

A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
B+
A+

A+




362
363
364
365
366
367
368
369

370
371
372
373
374
375
376
377
378
379

380
381
382

THO026
THO029
THO31
THO33
THO35
THO036
THO039
THO41

THO042
THO043
THO044
THO045
THO046
THO047
THO048
THO049
THO050
THOS1

THO52
THO053
THO54

-95.66
-96.58
-97.23
-97.92
-98.42
-99.00
-100.69
-101.88

-102.38
-102.87
-103.48
-103.94
-104.81
-105.35
-105.93
-106.49
-107.13
-107.69

-108.28
-108.98
-109.49
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16.47
16.59
16.71
16.73
16.82
16.89
17.20
17.52

17.64
17.99

C+
B+
A+
B+
B+
C+
B+
B+

B+
C+

(Continued)
-62.64 11.04
-63.55
-64.20  11.25
-64.88 11.29
-6538 11.37
-65.96 11.41
-67.65 11.69
-68.84 11.93
-69.35
-69.84 12.21
-7045 1255
-70.92  12.66
-71.78 1291
-72.32
-7291 .13.07
-73.46
-74.11
-74.67 13.36
-75.26
-75.96
-76.47

B+

C+
B+
A+
C+
B+
C+

B+
C+
B+
B+

C+

C+

-26.35
-27.20
-27.82
-28.48
-28.99
-29.55
-31.24
-32.47

-33.01
3351
-34.12
-34.59
-35.43
-36.00
-36.58
-37.14
-37.80
-38.36

-38.95
-39.66
-40.17

5.35
541
5.50
5.59
5.66
5.67
5.97
6.26

6.39

6.55

6.73
6.92

7.30

7.51

7.53
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A+
A+
A+
A+
A+

A+

A+
A+

C+

A+
B+

B+

B+

B+

B+
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Table 3b. Travel times from shots L-4, L-5 and L-6.

Station L4 L5 L6
Trace Name Dist.(km)b T (sec) |Dist.(km) T(sec) Dist.(km) T(sec)
111 84.10 14.24 B+ 120.63 2035 C+ 150.83 2529 C+
2 ngy0l 83.88 14.13 B+ 12045 20.35 B+ 150.61 2519 C+
3 ngy02 8346 14.03 B+ 120.05 2020 C+ 150.19 2518 C+
4 ngy03 83.01 i4.03 B+ 119.61 20.28 C+ 149.74 2524 C+
5 ngy04 82.80 13.94 B+ 11941 20.19 C+ 149.52 2516 C+
6 ngy05s 8247 1389 C+ 119.06 20.18 B+ 149.19 25.02 C+
7 ngy06 82.10 13.86 C+ 118.65 20.09 B+ 148.83 2494 C+
8 ngy07 81.54 13.76 C+ 118.11 1994 C- 148.27 24.81 C+
9 ngy08 81.07 13.63 C+ 117.65 1991 B+ 147.80 24.78 C+
10 ngy09 80.69 13.62 B+ 117.29 19.80 C+ 147.41 2482 B+
11 ngyl0 80.24 13.54 B+ 116.85 19.75 C+ 14697 24.74 B+
12 ngyll 79.76  13.46 B+ 11638 19.72 B+ 14648 24.72 C+
13 ngyl2 79.17 1341 B+ 115.80 19.61 B+ 14590 24.66 C+
14 ngyl13 - 78.83 1331 B+ 11545 19.52 B+ 145.55 24.51 C+
15 ngy14k 7832 1327 C+ 11496 19.50 C+ 145.05 2449 C+
16 ngyl5 77.67 13.13 B+ 11431 19.39 C+ 14438 2441 B+
17 ngy16 7724 13.08 B+ 113.90 19.36 C+ 143.96 2439 L+
18 ngyl7 76.86 13.12 B+ 11353  19.38 L+ 143.57
19 ngyl8 7649 13.00 B+ 113.17 19.22 B+ 14320 2425 B+
20 ngy19 7598 12.87 B+ 112.68 19.16 C+ 142.69 2425 B+
21 ngy20 75.55 12.83 B+ 11226 19.11 B+ 14226 2411 B+
22 ngy21 7492 1274 C+ 111.62  18.98 C+ 141.62 24.07 C+
23 ngy22 74.56  12.69 B+ 111.26  18.93 B+ 141.27 2397 B+
24 ngy23 74.09 12.58 B+ 110.78 18.84 B+ 140.80 23.85 B+
25 ngy24 73.59 1258 B+ 11031 18.82 B+ 14029 23.86 C+
26 ngy25 73.19 1246 B+ 109.90 18.70 B+ 139.89 23.68 C+
27 ngy26 7279 1244 B+ 109.50 18.69 C+ 139.50 23.67 C+
28 ngy27 72.36 109.06 18.61 C+ 139.07 23.64 B+
29 ngy28 72.01 12.28 B+ 108.69 18.55 C+ 138.72  23.61 B+
30 ngy29 71.50 1222 B+ 108.19 18.44 B+ 13822 2340 C+




31 ngy30
32 ngy31
33 ngy32
34 ngy33
35 ngy34
36 ngy35
37 ngy36
38 ngy37
39 kyt01
40 kyt02

41 kyt03
42 kyt04
43 kyt0S
44 kyt06
45 kyt07
46 kyt08
47 kyt09
48 kyt10
49 kytl1
50 kyt12

51 kytl3
52 kytl4
53 kytl5
54 kytl6
55 kytl7
56 kyt18
57 kyt19
58 kyt20
59 kyt21
60 kyt22

61 kyt23
62 kyt24
63 kyt25
64 kyt26

71.04
70.62
70.23

69.57-
- 69.18

68.79
68.26
67.78
67.40
66.84

66.54
66.00
65.46
64.78
64.27
63.81
63.09
62.57
62.21
61.73

61.16
60.57
60.02
59.56
58.30
57.84
57.04
56.50
55.92
55.44

54.88
54.51
53.85
53.39
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Table 3b. (Continued)
12,14 B+ 107.70
12.01 B+ 107.26  18.29
1205 C+ | 106.85 18.27
106.18
11.81 B+ | 105.80 - 18.08
11.73 B+ 10541 17.98
11.66 B+ 104.89 17.90
11.55 B+ 104.39 17.81
1147 C+ 104.00 17.73
11.37 B+ 10342 17.64
11.35 C+ | 103.10 17.56
11.24 B+ 102.55 17.52
102.00
11.04 B+ 101.31  17.30
10.93 C+ 100.79 17.24
10.84 B+ 10032 17.10
10.80 C+ 99.52 17.03
10.70 C+ 99.06. 16.97
10.66 C+ 98.79 16.90
10.55 B+ 98.40 16.86
10.47 B+ 97.87 16.72
10.38 B+ 97.32  16.79
10.29 B+ 96.79 16.68
10.28 A+ 96.40
95.20 1635
995 A+ 94.75 16.26
9396 16.13
9.75 A+ 9342 16.08
9.61 A+ 92.84 1595
9.54 B+ 9236 1587
945 A+ 91.82 15.79
9.36 A+ 9146 15.73
9.27 B+ 90.81 15.62
9.24 B+ 90.33  15.60

B+
B+

B+
B+
B+
A+
B+
B+

C+
C+

B+
C+
C+
B+
C+
C+
C+

C+
C+
B+

A+
A+
B+
B+
B+
B+

B+
A+
A+
B+

137.76
137.34
136.95
136.29
135.91
135.52
134.99
134.51
134.13
133.56

133.27
132.73
132.19
131.51
131.00
130.54
129.81
129.30
128.94
128.45

127.87

127.28
126.72
126.24
124.95
124.48
123.67
123.13
122.56
122.07

121.50
121.13
120.45
120.01

23.27
23.27
23.22
23.14
23.13
22.94
22.84
22.86
22.76

2273
22.63
22.54
22.50
2248
22.36

22.14
22.05

21.87
21.78
21.69
21.57
21.33
21.24
21.10
21.02
20.92
20.83

20.78
20.68
20.58
20.60

B+
B+
C+
C+
C+
C+
C+
C+
C+

C+
C+
L+
C+
B+
C+

C+
B+

B+
C+
C+
C+
C+
C+
B+
B+
B+
B+

C+
C+
C+
C+




65 kyt27
66 kyt28
67 kyt29
68 kyt30
69 kyt31
70 ksh0l

71 ksh02
7212

73 ksh03
74 ksh04
75 kshO05
76 ksh06
77 ksh07
78 kshO8
79 ksh09
80 ksh10

81 kshl1l
82 ksh12
83 ksh13
84 kshl4
85 kshls
86 ksh16
87 kshl7
88 ksh18
89 ksh19
90 ksh20

91 ksh21
92 ksh22
93 ksh23
94 ksh24
95 ksh25
96 ksh26
97 ksh27
98 ksh28
99 ksh29

53.00
52.49
52.13
51.82
51.65
51.45

51.18
51.10
50.60
49.98
49.45
49.08
48.50
47.98
47.59
47.18

46.74
46.15
45.68
45.35
44.73
44.18
43.84
43.02
42.52
42.10

41.59
41.14
40.42
39.96
39.41
38.78
38.41
37.85
37.38

RBSREBTI R v — 7

Table 3b. (Continued)
9.17 B+ | 8992 1550
9.08 B+ | 8938 1537
901 A+| 8899 1530
899 B+ | 8863 1529
892 B+ | 8841 1522
888 B+ | 8821 15.19
883 B+ | 8789 15.15
884 B+ | 8781 15.14
876 B+ | 8731 1501
863 C+ | 8668 1495
854 B+ | 8614 1494
846 B+ | 8575 1476
836 A+ | 8513 1469
830 A+ | 8456 1454
822 A+ | 8403 1445
817 A+ | 8359 1443
810 A+ | 8316 1439
803 A+ | 8254 1427
796 A+ | 8204 1420
7.90 B+ 81.67 14.15
782 A+| 8103 1404
772 A+| 8055 14.00
768 A+ | 8027 13.93

7947 1381
745 A+ | 7894 1369
738 A+ | 7855 1365
728 A+ | 7802 1355
722 A+| 7763 1348
714 A+ | 7695 1340
706 C+ | 7653 1334
697 B+ | 7601 1328
685 A+| 7539 13.16

7499 13.05
669 A+ | 7439 1298
662 A+| 7390 1291

B+
B+
B+
B+
B+
B+

C+
C+
C+
C+
C+
C+
C+
B+
A+
A+

B+
A+
A+
B+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+

119.64
119.15
118.81
118.52
118.36
118.16

117.90
117.83
117.33
116.70

116.18

115.81
115.23
114.71
114.30
113.89

113.44
112.85
112.37
112.03
111.40
110.87
110.54
109.73
109.22
108.81

108.29
107.85
107.14
106.68
106.13
105.51
105.14
104.57
104.09

20.51
20.42
20.37
20.38
20.30
20.29

20.25
20.27
20.16
20.05
19.88
19.92
19.92
19.77
19.68
19.57

19.52
19.41
19.33
19.27
19.21
19.15
18.96
18.85
18.70
18.70

18.60
18.52
18.43
18.36
18.36
18.14
18.09
18.03
17.97

C+
B+
B+
B+
B+
C+

C+
C+
C+
C+
C+
C+
C+
C+
C+
C+

C+
B+
C+
C+
L+
L+
C+
B+
B+
C+

B+
B+
B+
B+
B+
B+
B+

B+

B+




b B AT A DR R A
Table 3b. (Continued)

100 ksh30 - 36.81 6.59 A+ 73.36  12.85 A+ 103.53 17.85 B+
101 tkj01 36.19 640 A+ 7275 1271 A+ 10291 17.72 B+
102 tkjo2 3557 632 A+ 72.16 12,63 A+ 10229 17.67 B+ |
103 tkjo3 35.08  6.27 A+ 71.65 1256 A+ 101.80 17.59 C+ k
104 tkjo4 3466  6.19 A+ 71.26 . 101.38
105 tkj0s 3402  6.10 B+ 70.62 100.74 17.38 C+
106 tkjo6 3352 6.03 A+ 70.16 12.37 A+ 100.25 1740 C+
- 107 tkjo7 33.12 591 A+ 69.80 . 12.28 A+ 99.85 17.37 C+
108 tkjo8 32.71 5.83 A+ 69.47 1221 A+ 99.44 17.29 B+
109 tkj09 3197 574 A+ 68.67 12.11 A+ 98.70 17.22 C+
110 tkj10 31.71 569 A+ 68.47 12.07 A+ 9844 17.15 C+
111 tkj11 3137 559 A+ | 68.18 12.00 A+ 98.10 17.05 B+
112 tkj12 30.77 . 5.53 A+ 6759 1192 A+ 97.50 16.96 C+
113 tkj13 30.21 543 A+ 67.06 11.84 A+ 96.93 16.80 C+
114 tkj14 29.67 527 B+ 66.55 11.69 A+ 96.38 16.73 C+
115 tkj15 29.13 527 A+ 66.02 11.61 B+ 95.84 16.59 C+
116 tkj16 28.35 5.10 C+ 6525 11.53 B+ 95.06 16.59 C+
117 tkj17 27.89 505 A+ 64.81 11.46 B+ 94.60 16.57 C+
118 tkj18 27.35 495 B+ 6430 11.39 B+ 94.04 16.67 L+
119 tkj19 26.82 488 A+ 63.77 . 11.33 C+ 93.51 1633 C+
120 tkj20 2629 474 A+ 63.24 11.20 B+ 92.99
121 tkj21 25.65 470 B+ 62.60 11.17 L+ 9235 1622 C+
122 tkj22 25.01 459 B+ 61.94 91.72
123 kj23 24.51 462 C+ 6148 11.03 C+ 91.20
124 tkj24 23.88  4.52 B+ 60.82 1094 B+ | :90.59
125 tkj25 23.51 4.54 C+ 60.38 90.23
126 iBk01 23.12 446 C+ 59.99 10.89 B+ 89.84
- 127 iBk02 2272 448 C+ 59.58 10.83 B+ 89.44
128 iBk03 2227 433 C+ 59.14 - 10.74 B+ 88.99
129 iBk04 21.71 . 58.61 88.44
130 iBkO5 2127 430 B+ 58.17 10.69 C+ | . 88.00
131 iBk06 2065 4.18 B+ 57.55 10.65 A+ 8737 1580 C+
132 npr01 2022 419 A+ 57:11 1062 B+ {. 86.94
133 npr02 - 19.64 410 A+ 56.57 10.55 A+ 86.37 1557 C+




134 npr03
135 npr04
136 npr05
137 npr06
138 npr07
139 npr08
140 npr09

141 npr10
142 13

143 14

144 eri0l
145 eri02
146 eri03
147 eri04
148 eri05
149 eri06
150 eri07

151 eri08
152 eri09
153 eril0
154 erill
155 eril2
156 eril3
157 eril4
158 eril5
159 eril6
160 eril7

161 eril8
162 eril9
163 eri20
164 eri2l
165 eri22
166 eri23
167 eri24
168 eri25

19.05
18.42
17.84
17.27
16.81
16.35
15.73

15.53
14.91
0.00
-14.91
-15.14
-15.63
-16.34
-16.80
-17.52
-17.99

-18.43
-18.98
-19.71
-20.28
-21.06
-21.51
-21.97
-22.67
-23.26
-23.94

-24.59
-25.05
-25.71
-26.35
-26.64
-27.13
-27.44
-28.17

REHIREBIR v -7

Table 3b. (Continued)
401 A+| 5601 1048
390 A+ | 5539 1039
375 A+ | - 5484 1027
3.62 A+ | 5429 - 10.12
347 A+ | 5387 10.02
333 A+ | 5336 9.87
321 A+ | 5280 975
315 A+ | 5263 9.70

52.06

3717
294 A+ | 2339 4.89
299 A+ | 2315 486
3.06 A+ | 22637 478
3.19 B+ | 2205 475

© 323 B+ | 2155 467

342 A+ | 2068  4.60
3.56 A+ | 2008 453
369 A+ | 1954 446
3.85 A+ 18.99 444
412 A+ 1832 - 429
436 A+ 17.86  4.18
441 C+ 1724 398
452 B+ 1664 = 3.91
459 B+ 1617  3.85
468 A+ | 1551  3.70
476 A+ | 1494 355

1440 = 343
491 A+ 13.75 330
502 A+ 1326 323
510 A+ | 1267 3.4
517 B+ 1207 . 3.01
525 B+ 11.72 297
533 B+ 117 290
547 C+ 1067  2.83
563 A+ 998 274

A+
A+
A+
B+
A+
A+
A+

A+

A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+

A+

A+

A+

A+
A+
A+
A+

85.77
85.14
84.54
83.97
83.49
83.05
82.40

82.18
81.48
66.73
51.88
51.64

©51.13

50.44
49.96

"49.21

48.74

48.30
47.75

- 47.03

46.45
45.67
4523
44.79
44.08
43.50
42.82

42.18
41.73
41.01
40.46
40.19
39.73
39.48
38.79

15.49
15.47
15.24
15.11
14.98
14.89
1471

14.65

9.80
9.77
9.72
9.68
9.59
9.50
9.49

9.45
9.42
9.29
9.11
8.96
8.89
8.82
8.70
8.58
842

8.31
8.24
8.13
8.09
8.02
7.99

7.92

C+
C+
B+
L+
B+
B+
B+

A+

C+
C+
C+
C+
C+
B+
A+

B+
B+
B+
B+
B+
C+
B+
B+
A+
B+

A+
A+
A+
B+
A+
B+

A+




169 eri26
170 eri27

171 eri28
172 eri29
173 eri30
174 eri3l
175 eri32
176 eri33
177 eri34
178 eri3s
179 eri36
180 eri37

181 eri38
182 eri39
183 eri40
184 eri4l
185 15

186 erid2
187 eri43
188 erid4
189 eri45
190 erid6

191 eri47
192 erid8
193 erid9
194 eri50
195 eriS1
196 eri52
197 eri53
198 eri54
199 eri55
200 eri56

201 eri57
202 eriS8

-28.75
-29.30

-29.94

-30.45-

-30.70
-31.07
-31.62
-32.29
-33.06
-33.36
-33.93
-34.82

-35.17
-35.79
-36.43

-37.07 .

-37.13
-31.57
-38.15
-38.80
-39.25
-40.06

©-40.69
4136

-41.88
-42.53
-43.11
-43.84
-44.25

-44.85 -

-45.52
-46.09

4678
-47.44

SRAL B AR A TR R

Table 3b. (Continued)

5.69
5.81

6.11
6.00
6.06
6.09
6.23
6.22
6.40
6.42
6.53
6.64

6.69
6.81
6.89
6.98
7.00
7.07
7.14
7.26

7.55

7.57
7.62
7.72
7.82
8.12

8.11
8.48
8.28
8.39

8.49
8.65

B+
B+

L+
C+
C-

B+
B+
B+
C+
A+
A+
A+

A+

A+ |

A+
A+
A+
A+
A+
A+

B+

B+
B+
A+
A+
L+

B+
L+
B+
A+

A+

A+

9.48
8.92

8.14
7.34
6.94
6.59
5.86
5.29
4.28
3.83
3.28
245

2.13
141
0.75
0.17
0.08
048
-1.02
201
©-3.01
-3.93

-5.20
-5.62
-6.46
-6.96
-7.62
-7.90
-8.40
-8.97
-9.47

-10.11
-10.98
— 99 —

-4.56

2.64
248

2.33
2.18
2.07
1.99
1.82
1.76
1.54
1.40
1.25
1.04

0.92
0.66
0.37
0.09
0.05
0.27
0.48
0.88

1.47

1.56
1.65
1.70
1.86
1.94
2.09
2.13
2.27
2.34
241

2.53
2.68

A+
A+

A+
A+
A+
A+
A+
A+
A+
A+

A+ | -

A+

A+
A+
A+
A+
A+
A+
A+
A+

A+ [

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+

38.21
37.70

37.16
36.83
36.71
36.37
36.01
35.34
34.89

'34.94

34.34
33.48

33.15
32.79
3231
31.83
31.74
31.19
30.67
29.69
28.85

12792

27.25

126.57

26.10
25.29
24.75
24.07
23.77
23.28
22.75
22.28

21.71
20.75

7.81
7.69

7159
7.53
747
7.38
7.26
7.20

-17.16

7.13
7.06

692

6.86
6.77
6.66
6.56
6.55
6.45
6.36
6.26
6.17
6.00

5.88

5.74

5.64
5.53
5.39
5.29
5.22
5.16

-5.03

498

- 4.87

4.79

B+
B+

C+
B+
C+
C+
C+
B+

B+

B+
B+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+

A+

A+

A+
A+




203 eri59

204 hkkO1
205 hkk02
206 hkk03
207 hkk04
208 hkk05
209 hkk06
210 hkk07

211 hkk08
212 hkk09
213 hkk10
214 hkk11
215 hkk12
216 hkk13
217 hkk14
218 hkk15
219 hkk16
220 hkk17

221 hkk18
222 hkk19
223 hkk20
224 hkk21
225 hkk22
226 hkk23
227 hkk24
228 hkkes
229 hkk26
230 hkk27

231 hkk28
232 hkk29
233 hkk30
234 16

302 HMO002
304 HMO004
306 HM006

-48.19

-49.42
-50.26

-50.89

-51.59
-52.24
-52.71
-53.48

-53.98
-54.41
-55.02
-55.42

-56.1 8‘
-56.57.

-57.03
-57.23

-57.88

-58.76

-59.07
-59.69
-60.24
-60.91
-61.43
-62.06
-62.78
-63.39
-63.92
-64.52

-65.19
-66.08

-66.77

-66.69
14.64
14.14
13.59

BRSBTS v — 7
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Table 3b. (Continued)
883 B+ | -1200 293
9.11 A+ | -1355 329
931 B+ | -1439 341
934 A+ | -1508 351
941 B+ | -1563  3.60
1623 370
967 A+| -1687 383
978 B+ | -1750  3.95
11790 405
999 B+ | -1839 4.5
1894 429
1019 A+ | -1952 439
1040 A+| 2026 458
1049 A+ | -2079
1056 A+ | -2134 479
10.64 A+| 2185 494
1074 B+ | 2273 511
1077 B+ | -23.78 522
10.80 B+ | 2431 531
10.81 B+ | 248 536
1082 C+ | -2549 537
1089 C+ | -2605 542
1100 B+ | -2651 553
11.09 B+ | -27.10 558
1128 B+ | -2773 577
1150 B+ | -2829 598
1158 B+ | -2877 606
2940 6.20
1182 C+ | -3009 628
1197 C+ | 3072 634
1209 B+ | -3147. 650
1208 C+ | -3163 653
306 A+| 5175 9.65
295 A+| 5125 9.6l
279 A+ | 5065 938

A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
A+
A+

A+
A+
A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
B+

A+

A+
A+
B+
A+

19.68
18.13
17.28
16.59
16.05
15.48
14.82
14.22

13.87
13.37
12.89

12.21

11.52
10.93
10.36
9.83
9.00
8.02

7.66
7.04
6.49
5.82
5.31
4.68
3.99
3.39
291
2.27

1.58
1.41
-0.96
0.04
81.28
80.79
80.28

4.69
4.44
4.24
4.15
4.09
4.01
3.92
3.83

3.78
3.65
3.55
3.38
3.20

2.90
2.80
2.52
240

2.38
2.18
2.03
1.91
1.76
1.69
1.59
1.50
1.30
1.06

0.75
0.71
0.46
0.03
14.58

14.36

A+
A+
A+
A+
A+
A+
A+
A+

B+
A+
A+
A+
A+

A+
A+
A+
A+

A+
A+
A+
A+

A+ |

A+
A+
A+
A+
A+

A+
A+
A+
A+

B+ |

B+




308 HM008
310 HMO010
312 HMO12

314 HMO014
316 HMO016
318 HMO18
319 MS001
321 MS003
322 STOO1

324 STO03 -

325 KHO01
327 KHO03
329 KHO05

331 SU001
333 SU003
334 SUO006
335 SU007
337 SU009
339 SUO11
341 SUO13
343 SUO15
345 SUO017
347 SUO19

349 SU021
351 THOO04
352 THO06
353 THO08
354 THO10
355 THO12
356 THO14
357 THO16
358 THO18
359 THO19

360 THO022

13.03
12.33
11.88

1132
1076
10.15
8.63
825
6.75
6.39

464

4.12
3.37

1.13

0.40

0.04
-0.24
-0.76
-1.29
-1.93
-2.47
-3.15
-3.61

-4.10
-5.21
-5.79
-6.29
-6.91
-7.60
-8.18
-8.75
-9.30
-9.61

-10.17

AL B AR A THERERE

Table 3b. (Continued)
263 A+| 4997 921 A+
249 A+ | 4931  9.07 A+

233 A+ | 4879 891 A+ |

225 A+ 48.22- 8.82 A+

2.14 A+ 47.60 873 A+ |

"46.99
175 A+:| 4560 843 A+
1.64 A+ | 4507 829 A+
136 A+ | 4357 803 A+
127 A+ | 4316 799 A+
0.95 A+ | 4162 775 A+
0.84 A+ | 4091 - 7.60 A+
0.70 A+ | 4046 755 A+

0.32 A+ 38.26 7.26 A+
0.16 A+ 37.56 7.11 A+
0.14 A+ 37.19 6.98 A+
0.05 A+ 36.97 693 A+
0.21 A+ 36.46 6.88 A+
029 A+ 35.95 k 6.78 A+
041 A+ 3535 6.70 A+
0.52 A+ 34.82 6.60 A+
0.66 A+ 3412 654 A+
0.74 A+ 33.67 6.45 A+

33.21
1.14 A+ 3213 628 A+
128 A+ 31.59 621 A+
138 A+ 31.10 6.15 A+
1.53 A+ 30.63  6.08 A+
1.67 A+ 2997 6.05 A+
179 A+ | 2948 594 A+
190 A+ | 29.12 585 A+
201 A+ 28.60

209 A+ | 2831 5.63 A+

27.19
— 101 —

79.76
79.06
78.61

78.04
717.48
76.86
7535
74.94
73.44
73.05

© 71.36

70.75
70.09

67.85
67.13
66.75
66.50
65.98
65.44
64.81
64.26
63.58
63.12

62.62
61.52
60.94
60.44
59.84
59.15
58.57
58.05
57.50
57.19

56.59

14.24
14.10

13.97

13.86
13.82

1349

13.33

13.13
13.08
12.83
12.71
12.59

12.32
12.19
12.05
11.99
11.89
11.81
11.71

11.63
11.58

11.52

11.24
11.23
11.20
11.08
11.07
10.89

10.57

B+.
B+
B+

B+
B+

A+
B+
A+
B+
B+
A+
B+

C+
C+
B+
B+
B+
B+
C+
C+
C+
C+

C+
C+
L+
C+
C+
C+

C+




361 THO24
362 TH026
363 THO29
364 THO31

365 THO33.

366 THO35
367 THO36
368 THO39
369 THO41

370 THO42
371 THO43
372 THO44
373 THO45
374 THO46
375 THO47
376 TH048
377 TH049
378 THOS0
379 THOS1

380 THO52

381 THOS3

382 THO54 .

-10.77
-11.48
-12.39
-13.06
-13.75
-14.26
-14.85
-16.53
-17.69

-18.19
-18.68
-19.29
-19.76
-20.62
-21.16
-21.75
-22.30
-22.95
-23.52

-24.10

2481

-25.32
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Table 3b. (Continued)
242 A+ 26.68 5.49
2.56 A+ 25.98 5.36
2.66 A+ 25.30 5.27
275 A+ 24.86 5.18
282 A+ 2431 512
292 A+ 2386  5.01
294 A+ 23.43 491
322 A+ 21.87 4.71
349 A+ 20.46 4.59
3.60 A+ 19.81 4.50
3.80 A+ 19.28 4.46
4.03 A+ 18.70 4.40

18.24

17.58

16.95 4.03
4.55 B+ 16.41 391

15.88 3.78
4.73 B+ 15.22
4.79 B+ 14.74 3.50
484 B+ 14.21 341
504 C+ 13.54
5.06 B+ 13.08 3.19

A+
A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+

A+
A+

B+ |

A+

A+

A+

55.97
55.26
54.34
53.69
53.01
52.50
51.93
50.24
49.04

48.54
48.05
47.45
46.98
46.11
45.58
45.00

4444

43.81
43.24

42.66
41.96
41.46

10.50
10.40
10.27
10.12
10.04
9.93
9.84
9.66
9.51

9.49

. 9.44

9.33

9.03

8.87
8.83

8.51

8.43

B+
B+
B+
B+
B+
B+
C+
B+
A+

B+

C+

C+

C+

C+
C+

A+

A+

A+
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Table 4. Travel times from shots M-1 to M—4.

Station Ml M2 M3 M4
Trace Name |Dist.(km) T (sec) |Dist.(km) T(sec) ~|Dist.(km) T(sec) |Dist.(km) T(sec)

1 11 7590 12.80 C+. 80.18 13.56 C+ 87.64 14.82 C+ 9375 1601 C+
2 ngyO0l 75.69 1277 C+ 79.97 13.48 B+ 87.43 14.81 B+ 9353 1597 A+
3 ngy02| 7528 12.69 C+ 79.55 13.46 B+ 87.02 14.69 B+ 93.11 ]’5.90 B+
4 ngy03 7483 12.66 C+ 79.11 86.57 14.71 B+ 92,65 15.81 C+
5  ngy04 74.62 12.59 C+ 78.90 86.36 14.68 B+ 9244 1582 C-
‘ 6 ﬁgyOS 7428 12.53 C+ 78.56 13.37 B+ 86.02 14.63 B+ 92.11 15.82 C+
7  ngy06 73.91 78.18‘ 1340 C+ 85.65 14.55 C+ 91.75 1573 kC+
8 ngy07 73.35 1249 C+ 7763 13.26 C+ 85.09 1448 C+ 91.19 >15.69 C+
9 ngy08| 72.88 1236 C+ 77.16 13.23 C+ 84.62 1433 C+ 90.72 1555 C+
10 ngy09 7250 12.32 C+ 76.78 13.17 B+ 84.24 14.36 C+ 9033 1543 C+
11 ngylo| 7206 1225 C+| 7634 1308 B+ | 83.80 14.24 C+ 89.88 1540 C+
12 ngyll 71.58 1223 C+ 75.86 1293 C+ 83.32 14.10 C+ 89.40 1535 A+
13 ngyl2| 7099 75.28 8273 88.81

14  ngyl3 70.64 12.07 B+ 7493 1279 C+ 82.38 13.98 B+ 88.46 1517 C+
15 ngyl4 70.14 1197 C+ 7443  12.69 C+ 81.88 13.85 B+ 8796 15.17 C+
16  ngyl5 69.49 11.87 C+ 7377 1264 C+ 8123 13.79 B+ 87.30 15.00 A+
17 ngylé 69.07 11.76 C+ 73.35 12.55 B+ 80.80 13.67 B+ 86.87 1493 C+
18  ngyl7 68.68 7297 1259 C+ 80.42 86.48 14.86 C+
19  ngyl8| 6832 11.68 B+ 72.60 1244 B+ 80.06 13.60 C+ 86.12 1479 C+
20 ngyl9| 6781 1154 B+ | 7210 1231 B+ | 7955 1354 B+ | 8560 1465 B+
21 ngy20 67.38 11.52 B+ ‘ 71.67 12.28>B+‘ 79.12 13.48 C+ 85.17 14.65 B+
22 ngy2l 66.75 1141 C+ ‘71.04 12.12 C+ 78.49 1327 C+ 8454 1451 C+
23 ngy22 66.39 11.38 B+ 70.68 12.05 B+ 78.13  13.30 B+ 84.18 1447 B+
24  ngy23 6592 11.26 B+ 70.20 12.00 B+ 77.65 13.24 B+ 8371 14.37 C+
25 ngy24 65.42 - 11.25 C+‘ 69.71 1197 C+ 77.16 13.22 B+ 83.21 1445 C+
26  ngy25 65.02 11.15 B+ 69.31 ‘ 11.91 B+ 76.76‘ 13.12 B+ 82.81 14.27 C+
27 ngy26| 6462 11.14 C+| 6891 1181 C+| 7636 13.09 A+ 8242 1427 C+
28  ngy27 64.19 68.48 75.93 81.98 14.11 C+
29 ngy28 63.83 1099 C+ 68.1_2 11.68 B+ 7557 1296 A+ 81.63 14.16 C+
30 ngy29 63.33 1090 C+ 67.62 11‘.54 B+ 75.07 12.85 B+ 81.13 14.05 C+




31
32
33
34
35
36
37
38

40

41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60

61
62
63
64
65

ngy30
ngy31
ngy32
ngy33
ngy34
ngy35
ngy36
ngy37
kytO1
kyt02

kyt03
kyt04
kyt0S
kyt06
kyt07
kyt08
kyt09
kyt10
kytl1
kyt12

kyt13
kyt14
kyt15
kytl6
kytl7
kyt18
kytl9
kyt20
kyt21
kyt22

kyt23
kyt24
kyt25
kyt26
kyt27

62.86
62.44
62.04
61.38
61.00
60.61
60.08
59.59
59.21
58.64

58.34
57.80
57.26
56.58
56.06
55.61
54.87
54.36
54.01
53.55

52.99
5241
51.87
51.42
50.19
49.73
48.94
48.39
47.82
47.34

46.78
46.42
45.77
45.29
44.90

10.83
10.74
10.72

10.61
10.43
10.37
10.26
10.19
10.13

10.08
10.03

9.75
9.73
9.64
9.53
9.43

9.33

9.17
9.15
9.05
8.98

8.68

8.44
8.32
8.25

8.15
8.07
7.98
7.94
7.87

B+
C+
C+

C+
C+
C+
A+
B+
B+

B+
C+

B+
B+
C+
C+
B+

B+

B+
B+
B+
B+

B+

B+
B+
B+

B+
B+
B+
C+
C+
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(Continued)

Table 4.

67.15 11.56 B+
6672 11.46 B+
6632 1143 B+
6566 11.27 C+
65.28
64.89 11.18 B+
6436 11.11 C+
6387 1094 A+
6349 1092 B+
6292 1085 C+
62.61 1077 C+
62.07 10.81 C+
61.53 10.64 C+
60.85 1043 B+
6033 1037 B+
59.88 10.23 B+
59.13  10.18 B+
58.63  10.02 B+
58.29

5783 9.94 B+
5727  9.87 A+
5670  9.79 B+
56.16  9.76 A+
55.72

54.48

5403 932 B+
53.23

5269  9.11 B+

5211 9.01 B+
5163 892 B+
5108 885 C+
5071  8.77 C+
5006  8.64 B+
4959 862 B+
4919 854 B+
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74.60
74.18
73.78
73.12
72.74
7235
71.82
71.33
70.95
70.38

70.08

69.54
69.00
68.32
67.80
67.35
66.61
66.10
65.75
65.29

64.72
64.14
63.60
63.15
61.90
61.44
60.64
60.10
59.52
59.04

58.48
58.11
57.46
56.99
56.60

12.79
12.59
12.61
12.53
12.39
12.29
12.32
12.13

12.09

12.07

11.85

11.71
11.56
11.52
11.47
11.27

11.32

11.12
11.05
10.99
10.85

10.56

10.33
10.23
10.14

10.05
9.96
9.89
9.82
9.80

B+
B+
C+
C+
C+
C+
B+
B+
C+
C+

C+

C+
B+
C+
C+
C+

L+

B+
C+
B+
B+

A+

B+
B+
B+

C+
C+
B+
B+
B+

80.68
80.26
79.87
79.21
78.83
78.44
77.91
7743
77.05
76.49

76.19
75.66
75.13
74.45
73.93
73.48
72.76
72.24
71.86
71.37

70.79
70.19
69.64
69.16
67.87
67.41
66.60
66.06
65.49
65.00

64.43
64.06
63.39
62.94
62.57

13.99
13.86
13.81

13.46
13.44
13.30
13.25
13.24

13.28

13.09

12.81
12.81
12,73
12.70
12.59

12.40

12.32
12.23
12.08

11.71

11.48
11.41
11.30

11.19
11.13
11.03
10.99
10.96

C+
B+
C+

B+
C+
B+
A+
A+

L+

C+

B+
B+
B+
C+
B+

B+

A+
C+
B+

B+

B+
C+
A+

B+
B+
B+
B+
C+




66
67
68
69
70

71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99
100

kyt28
kyt29
kyt30
kyt31
ksh01

ksh02

ksh03
ksh04
ksh05
ksh06
ksh07
ksh08
ksh09
ksh10

ksh1l
ksh12
ksh13
ksh14
ksh15
ksh16
ksh17
ksh18
ksh19
ksh20

ksh21
ksh22
ksh23
ksh24
ksh25
ksh26
ksh27
ksh28
ksh29
ksh30

4437
44.00
43.67
43.48
4328

43.00
42.92
42.42
41.79
41.27
40.90
40.31
39.78
39.37
38.96

38.51

37.92
37.45
37.12
36.50
35.95
35.61
34.80
34.30
33.88

33.36
32.92
3221
31.75
31.20
30.57
30.20
29.63
29.16
28.59

7.86
7.70
7.65
7.63
7.60

7.55
7.51
7.40
7.30

7.23
7.05
7.01
6.88

16.83

6.79
6.68
6.62
6.56
6.46
6.40
6.35

6.09
6.04

5.95
5.87
5.78
5.74
5.63
5.52
5.44
536
5.28
5.24

B+
A+
A+
B+
B+

B+
C+
C+
C+

C+
C+
B+
A+
B+

B+
B+
B+
C+
A+
B+
B+

A+
A+

A+
A+
A+
B+
B+
A+
A+
A+
A+
A+
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Table 4.
48.66

48.29
47.97
47.717
47.57

47.29
47.21
46.71
46.08
45.55
45.18
44.58
44.05
43.62
4321

42.77
42.17
41.70
41.36
40.73
40.19
39.86
39.05
38.55
38.13

37.61
37.18
36.47
36.02
35.47
34.84
3447
33.89
33.42
32.85

(Continued)

8.47
841
8.37
8.27
8.35

8.23
8.29
8.14
8.01
7.99

.7.84

7.75
7.69
7.57
7.52

7.47
7.42
7.30
7.22
7.16
7.15
7.02

6.79
6.71

6.63
6.57
6.47
6.46
6.33

-6.21

6.15
6.06
5.98
5.94

C+
A+
B+
B+
C+

B+
A+
B+
B+
C+
C+
C+
C+
A+
B+

B+
B+
B+
C+
B+
A+
A+

A+
A+

A+
A+
A+
C+
B+
A+
A+
A+
B+
A+
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56.08
55.72
55.40
55.22
55.02

54.74
54.66

- 54.16

53.53
53.01
52.64
52.05
51.52
51.10
50.69

50.24
49.65
49.18
48.84
48.21
47.67
47.34
46.53
46.02
45.61

45.09

44.65
43.94
43.49
42.94
42.31
41.94
41.37
40.89
40.33

9.68

9.63
9.56
9.54
9.53

9.45
9.41
9.34
9.31

9.17
8.99
8.93
8.80
8.73

8.70
8.59
8.53

8.37
8.30
8.25

18.00

7.94

7.86
1717
7.72

7.57
7.45
7.35
7.30
7.18
7.15

B+
A+
B+
B+
A+

C+
C+
B+
C+

C+
C+
A+
A+
A+

A+
A+
A+

B+
B+
A+

A+
A+

A+
A+
A+

B+
B+
B+
A+
A+
A+

62.07
61.72
61.43
61.27
61.08

60.82

60.74

60.24
59.62
59.10
58.74
58.16
57.65
57.28
56.88

56.43
55.85
55.38
55.06
54.43
53.88
53.53
52.72

52.22

51.80

51.28
50.83
50.11
49.64
49.08
48.46
48.09
47.54
47.06
46.49

10.90
10.78
10.66

. 10.69

10.69

10.60
10.58
10.57
10.40
10.38
10.31
10.14
10.09
10.00

9.96

9.90
9.82
9.74
9.68
9.60
9.55
9.47

9.21
9.15

9.09
9.00
8.92
891
8.74
8.64
8.57
8.47
8.40
8.37

C+
A+
B+
B+
B+

B+

B+

C+
C+
C+
C+
B+
B+
A+
A+

A+
A+
A+
A+
A+
A+
A+

A+
A+

A+
A+
A+
A+
A+
A+
A+
A+
A+
A+




101
102
103
104
105
106
107
108
109

110

111
112
113
114
115
116
117
118
119
120

121
122
123
124
125
126
127
128
129
130

131
132
133
134

tkjo1
tkj02
tkj03
tkjo4
tkj05
tkj06
tkj07
tkj08
tkj09
tkj10

tkjl1

tkj12
tkj13
tkjl4
tkj15
tkj16
tkj17
tkj18
tkj19

tkj20

tkj21

Ctkj22

tkj23
tkj24
tkj25
ibk01
ibk02
ibk03
ibk04
ibk05

ibk06
npr01
npr02
npr03

27.97
2736
26.86
26.45
25.80
25.31
24.92
24.53
23.78
2353

23.20
22,61
22.06
2153
20.99
2021
19.76
19.24
18.71
18.18

17.54

16,88

16.41
15.76
15.35
14.96
14.56
14.11
13.57
13.13

12.50
12,07
11.51
10.94

504

5.00
491
4.83
479
4.68
4.58
4.50
441
4.34

427
4.19
411
3.94
3.95
3.80
3.74

"3.68

3.60
3.48

3.40
342

3.29
3.20
3.15
3.12
2.98

291

2.86
2.81
2.75
2.66

A+
A+
A+
B+
B+
B+
B+
A+
B+
A+

A+
A+
A+
A+
C+
B+
C+
A+
C+

B+

B+

C+
B+
B+
C+
B+

B+

C+
B+
A+
A+
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(Continued)

Table 4.
3224 576 A+
31.62  5.68 A+
3112 5.62 A+
30.71 552 B+
3007 546 A+
29.59 540 A+
29.19  5.28 B+
28.81 521 A+
28.05 5.11 B+
27.81 5.05 C+
2749 494 B+
2690  4.89 B+
2635  4.80 B+
2582  4.63 B+
2528  4.59 B+~
24.51 4.55 A+
24.06 450 A+
23.53 4.45 B+
2301 435 B+
22.48 4.27 B+
21.84 4.18 A+
21.18  4.09 B+
20.71
20.06
19.64  3.89 B+
19.25  3.84 A+
1885  3.81 C+
18.40
17.86
17.42
1680  3.55 B+
1636  3.63 C+
15.81 3.55 A+
1524 336 A+
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39.71
39.10
38.60
38.18
37.54
37.05
36.66
36.27
35.52
35.27

3494
34.34
33.79
33.25
32.71
31.93
31.48
30.94
30.41
29.88

29.24

28.59

28.11
27.47
27.08
26.69
26.29
25.84
25.29
24.85

24.22
23.79
23.22
22.64

7.00
6.91
6.83
6.76
6.72
6.65
6.52
6.44
6.33
6.30

6.18
6.09
6.04
5.89
5.83
5.81

5.76.

5.73
5.53
5.49

5.20
5.13

5.00
4.86
4.79
4.67

A+
A+
A+
A+
B+
A+
B+
B+
B+
B+

B+
B+
C+
B+
B+
B+
A+
B+
C+
C+

B+

L+
C+

L+
B+

A+ )

A+

45.87
4525
4476
4434
43.70
43.20
4279
4236
41.65
4137

41.02
40.42
39.85
39.30
38.76
37.97
37.52
36.95
36.43
35.90

35.26

34.63

34.12
33.51
33.16
32.76
3237
31.92
31.36
30.92

30.30

29.87
29.29

28.69

8.20
8.12
8.03
7.93
7.89
7.83
7.70
7.63
7.55
7.47

7.37
7.32
7.21
7.05

6.88
6.82
6.76
6.65
6.61

6.58
6.52
6.30
6.33

6.25

16.00

5.98
6.02
5.88
5.79

A+
A+
A+
A+
A+
A+
C+
A+
B+
A+

A+
B+
A+
B+

C+
B+
A+
C+
C+

B+
B+

C+
‘C+

C+

B+

C+
C+
B+
A+




135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159
160

161
162
163
164
165
166
167
168
169

npr04
npr05
npr06
npr07
nprO8
npr09

eri08
eri09
eril0
erill
eril2
eril3
eril4
erilS
eril6
eril7

eril8
eril9
eri20
eri2l
eri22
eri23
eri24
eri25
eri26
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Table 4. (Continued)
10.31 2.56 A+ 14.61 327 A+ 22.01 452 A+ 28.06 571 A+

9.71 2.39 A+ 1406  3.09 A+ 21.43 437 A+ 2746 556 A+
922 225 A+ 13.50 297 A+ 20.87 424 A+ 2688 543 A+
882 212 A+ 13.09 283 A+ 2042 410 A+ 2640 526 A+
8.29 1.95 A+ 1257 269 A+ 19.94 395 A+ 2597 513 A+
7.76 12.02 255 A+ 19.34 3.83 A+ 25.32 501 A+

7.63
7.23
-8.23
-23.14
-23.37
-23.87
-24.57
-25.03
-25.74
-26.20

-26.64
-27.18
-27.91
-28.48
-29.26
-29.70
-30.15
-30.86
-31.44
-32.12

-32.77
-33.23
-33.95
-34.51
-34.80
-35.28
-35.58
-36.29
-36.88




170

171
172
173
174
175

176

177
178
179
180

181
182
183

184 .

185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200

201
202

203 -

eri27

eri28
eri29
eri30
eri3l
eri32
eri33
eri34
eri3s
eri36
eri37

eri38
eri39
erid0

eri4l

erid2
eri43
eri44
eri45
eri46

eri47
erid8
eri49
eri50
eri51
eri52
eri53
eri54
eri55
eri56

eri57
eris8
eri59

-37.42

-38.04
-38.52
-38.74
-39.11
-39.63
-40.31
-41.03
-41.28
-41.87
-42.76

-43.11
-43.70
-44.33
-44.96
-45.02
-45.48
-46.07

-46.76

-47.26
-48.09

-48.73
-49.41
-49.92
-50.59
-51.17
-51.90
-52.30
-52.90
-53.56
-54.13

-54.81
-55.50
-56.28

7.20

7.25
742
748
7.45
7.53
7.56
172
7.76
7.84
7.97

8.03
8.10
8.19
8.26
8.28
8.37
8.46
8.56

8.88

9.10
9.15
9.16
9.26
9.36
9.45
9.50
9.55
9.72
9.78

9.90
10.14

A+

L+

B+ |

B+
B+
C+
C+
C+
B+
A+
A+

A+
A+
A+
A+
B+
A+
A+
B+

B+

C+
C+
C+
C+
C+
C+
C+
B+
B+
C+

C+
C+
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Table 4.
-33.13

33.74
3422
-34.45
34.81
-35.33
-36.01
-36.74
-36.99
-37.58
-38.46

-38.82
39.41
-40.04
40.67
-40.73
-41.19
41.77
4247
42.96
-43.80

-44.43
-45.11
-45.62
-46.30
-46.88
-47.60
-48.01
-48.60
-49.26
-49.83

-50.51
-51.20
-51.98

(Continued)

6.59

6.73
6.79
6.79
6.80
6.90
7.01
7.05

7.25

7.34
7.39
7.48
157
7.58
7.67
7.74
7.86

8.15

8.30
8.40
8.43
8.66

8.77
8.77
8.94
9.14
9.13

9.22
9.35
9.49

B+

L+
C+
C+
C+

C+ |

C+
C+

A+

B+
A+
A+
A+
A+
A+
A+

B+

C+
C+
C+
C+

L+
C+
C+
L+
B+

A+
B+
C+
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-25.69

-26.32
-26.82
-27.06
-27.43
-27.98
-28.65
-29.41
-29.70
-30.28
-31.17

-31.52
-32.13
-32.77
-33.42
-33.47
-33.91
-34.50
-35.15
-35.61
-36.43

-37.06

37.73

-38.25
-38.90
-39.49
-40.21
-40.62
-41.22
-41.88
-42.46

-43.14
-43.81
-44.57

5.55
5.60
5.59

5.82

595

6.10

6.10
6.24
6.35
6.42
6.44
6.52
6.59
6.68

6.77

6.92
7.06
7.21
7.28
7.34
741
7.55
7.70
171
7.83

7.96
8.08
8.27

A+
B+
B+

B+

C+

B+

C+
B+
A+
A+
A+
A+

A+

A+

C+

C+
C+
C+
C+
L+
L+
L+
C+
B+
B+

B+
C+
C+

-19.91

20.59
2118
2148
2185
2246
23.12
2398
2437
2492
-25.78

-26.13 -

-26.79
-27.45
-28.11
-28.16
-28.56
-29.14
-29.70
-30.05
-30.82

-31.42
-32.08
-32.59
-33.20
-33.79

-34.50

-34.93
-35.54
-36.21
-36.79

-37.49
-38.09
-38.79

434

4.60
4.65
4.77
4.85
4.94
5.01

522

527
5.38
547
5.59
5.60
5.66
5.75
5.87

6.08

6.14
6.18
6.27

6.43
6.61
6.68
6.73
6.88
6.95

7.09
7.21
1.37

A+

A+
A+
B+
C+
C+
B+

A+

C+

A+
A+
A+
A+
A+
A+
A+

A+

B+

A+

B+

C+
B+
A+
B+
B+
A+

B+
B+
C+




204
205
206
207
208
209
210

211
212
213
214
215
216
217
218

219 .

220

221
222
223
224
225
226
227
228
229
230

231
232
233
234
302
304
306
308

hkk01
hkk02
hkk03
hkk04
hkk05
hkk06

hkk07|

hkk08
hkk09
hkk10
hkk11
hkk12
hkk13
hkk14
hkk15
hkk16
hkk17

hkk18
hkk19
hkk20
hkk21
hkk22
hkk23
hkk24
hkk25
hkk26
hkk27

hkk28
hkk29
hkk30

HMO002
HMO004

HMO006]

HMO008

-57.54
-58.38
-59.02
-59.72
-60.36
-60.90
-61.61

-62.10
-62.54
-63.15
-63.56
-64.32
-64.72
-65.19
-65.40
-66.07
-66.96

67.27
-67.90
-68.44
-69.11
-69.63
-70.27
-70.98
-71.59
7212
-72.72

-73.39
-74.27
-74.97
-74.90

6.79 -

6.30
5.63
4.89

10.53
10.65
10.75
10.83

11.06
11.20

11.37

11.57
11.76
11.85
11.92
11.97
12.07
12.13

12.18
12.28
12.33
12.36
12.44
12.45
12.55
12.75
12.96

0.00

13.38
13.50
13.47
1.71
1.63

1.38
1.19

B+
B+
B+
A+

A+
B+

B+

B+
B+
B+
B+
B+
B+
B+

B+
C+
C+
C+
B+
B+
C+
C+
B+

B+
C+
B+
A+
A+
A+
A+

b BATIREM A THIR A

Table 4. (Continued)
5325 976 C+ | ~-45.82
5400 992 C+ | -46.66
5473 993 B+ | -47.29
5543 1009 C+ | -47.99
-56.07 -48.64
5662 1028 C+ | -49.18
5732 1041 C+ | -49.89
-57.81 -50.38
5825 1069 C+ | -50.81
-58.86 5142
5927 1079 C+ | -51.82:
.60.04 11.03 C+ | -52.59
6043 1107 C+ | -5298
6090 1123 C+ | -53.45
6113 1129 B+ | -53.66
61.80 1142 B+ | -54.33
6270 1147 C+ | -55.22
63.02 1149 B+ | -5554
6364 1154 C+ | - -56.16
6419 1158 B+ | -56.71
6485 11.69 L+ | -57.38
6537 1170 B+ | -57.89
6601 11.79 B+ | -58.53
6672 1195 C+ | -59.24
6733 1217 C+ | -59.86
6786 1223 C+ |~ -60.38
-68.46 -60.98
-69.13 -61.66
27001 12.60 B+ | -62.54
7071 1271 C+ | -63.23
7064 1278 C+ | -63.16
11.01 - 243 A+ 18.27
1051 232 B+ 17.77
988 212 A+ 17.20
919 193 A+ 16.60
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8.55
8.69
8.74
8.89
9.02
9.12
9.23

9.52

9.65
9.82
9.90
10.00
10.08
10.22
10.24

10.27
10.42
10.43

10.63
10.70

11.09
11.11

11.45
11.49
11.67
11.85
3.72
3.63
3.42
3.26

C+
C+
C+
C+
B+
C+

C+ |

C+

C+
C+
C+
B+
B+
C+
C+

C+
C+
C+

C+
C+

A+

B+

C+
C+

A+

C+
A+
A+
A+
A+

-39.96

-40.79 -

-41.40
4212
4277
4329

. -44.00 -

-44.50
-44.92
-45.55
-4591
-46.68
-47.04
-47.48
-47.65
-48.28
-49.15

-49.43
-50.06
-50.59
-51.27
-51.79
-52.43

5315

-53.76
-54.30
-54.88

-55.56
-56.46
-57.15

-57.05 -

24.19
23.70

23.20
22.70

- 7.65

179
7.87
7.98

8.21
8.35

8.53

8.73
8.94
9.02
9.07
9.15
9.25
9.22

9.30
9.32
9.46

9.64
9.73

10.00
10.11

1047
10.70

486

4.75
4.60
4.50

B+

B+

B+ |
B+

A+
A+

A+

B+
C+
B+
A+
A+
A+
B+

B+
B+

B+

B+
B+

C+
C+

C+
C+

A+

A+
A+
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Table 4. (Continued)
310 HMO10 4.24 1.06 A+ 8.52 1.78 A+ 15.91 3.12 A+ 22.00 430 A+
312 HMO12 3.72 0.89 A+ 8.01 1.64 A+ 1543 2.96 A+ 21.56 4.19 A+

314 HMO14 314 076 A+ 7.44 1.52 A+ 14.86 2.86 A+ 21.01 4.09 A+
316 HMO16 254 065 A+ 6.83 1.40 A+ 14.28 277 A+ 2047  4.04 A+
318 HMO18 1.93 6.22 13.67 19.85

319 MS001 0.73 0.25 A+ 4.82 1.05 A+ 12.19 242 A+ 1832  3.63 A+
321 MS003 -0.06 004 A+ 430 090 A+ 11.75 227 A+ 1796 355 A+
322 STOO1 -1.51 035 A+ 279 0.62 A+ 10.24 201 A+ 1647 330 A+
324 -STO03 -1.91 045 A+ 239 053 A+ 9.85 1.93 A+ 16.09 324 A+
325 KH001 -3.59 079 A+ .10 0.27 A+ 8.18 1.61 A+ 1435 291 A+
327 KHO003 -420  0.88 A+ 030  0.08 A+ 7.55 148 A+ 1381 282 A+
329 KHO005 -4.89 1.04 A+ -1.34 032 A+ 6.96 1.39 A+ 13.06 = 270 A+

331 SU001 -7.11 1.48 A+ -3.04 070 A+ 4.74 1.04 A+ 10.83 234 A+
333 SU003). -7.83 1.63 A+ -3.74 083 A+ 4.03 0.90 A+ 10.11 221 A+
334 SU006 -8.21 1.62 A+ -409 084 A+ 3.67 080 A+ 9.74 209 A+
335 SU007 -8.47 1.68 A+ -437 089 A+ 3.45 0.75 A+‘ 947 205 A+
337 SU009 -8.99 1.79 A+ -4.86 098 A+ 2.95 0.63 A+ 8.96 1.95 A+

339 SuU011 -9.52 1.87 A+ -5.38 1.08 A+ 2.47 055 A+ | - 843 1.88 A+
341 SUO13| -10.16 1.96 A+ -6.03 1.18 A+ 1.95 0.48 A+ 778 178 A+
343 SUO15| -10.71 2.07 A+ -6.56 126 A+ 1.53 0.38 A+ 7.24 1.68 A+
345 SUO]7 -11.38 2.18 A+ -1.20 1.39 A+ 1.01 0.30 A+ 6.59 1.62 A+
347 SU019] -11.83 227 A+ -1.64 1.48 A+ 091 024 A+ | 6.14 1.50 A+
349 SU021| -12.33 -8.14 -1.14 5.64

351 THO04| -13.44 2.65 A+ -9.24 1.85 A+ -1.94  0.56 A- 4.55 1.29 A+
352 THO06| -14.02 2.78 A+ -9.82 2.01‘ A+ -248 - 0.68 A+ 3.98 1.17 A+
353 THO08] -14.51 2.85 A+ -10.31 2.07 A+ =292 078 A+ 3.51 1.07 A+

354 THO10[ -15.14 299 A+ -10.96 2.24 A+ -3.63 098 A+ 283 096 A+
355 THO12| -15.83 3.15 A+ -11.64 237 A+ -4.27 1.09 A+ 216 073 A+
356 THO14| -16.42  3.28 A+ -12.24 249 B+ -4.88 1.24 A+ | 7 155 053 A+
357 THO16|  -16.98  3.37 A+ -12.83 2.62 A+ -5.53 1.38 A+ 097 037 A+
358 THO18| -17.54 348 C+ -13.38 2.73 B+ -6.05 1.49 A+ 0.41 0.20 A+
359 “ THO19] ~ -17.84  3.55 A+ -13.68 2.81 A+ -6.34 1.58 A+ 0.11 0.03 A+

360 THO22| -18.35 -14.09 -6.61 . -1.80
361 THO024] -1897  3.87 B+ -1472 319 L+ -7.24 1.85 B+ -1.85 -~ 059 A+
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362
363
364
365
366
367
368
369

370
371
372
373
374
375
376
371
378
379

380
381
382

TH026
THO029
THO31
THO33
THO35
THO036
THO39
THO41

THO042
THO043
THO044
THO45
THO046
THO047

TH048

THO049
THO50
THOS1

THOS2
“THO53

THO054

-19.68
-20.61
-21.29
-21.99
-22.49
23.08
2477
-25.91

-26.40
-26.88
-27.49
-27.95
-28.82
-29.36
-29.94
-30.49
-31.14
-31.70

-32.29
-32.99
-33.49

4.02

- 4.10

4.19
429
437
436
4.66
4.90

522

5.49

5.83

5.99

6.22

A+
A+
A+
A+
A+

A+

A+
B+

C+

A+

B+

B+

C+

FAL B AN A TR EREE

Table 4.
-15.43

-1639
-17.08
1778
-18.29
-18.89

2057
21.68

-22.15
-22.63
-23.23
-23.70
-24.57
-25.10
-25.68
-26.23
-26.87
-27.44

-28.02
-28.72
-29.22

(Continued)
324 A+ -1.95
333 B+ -8.92
3.46 A+ 9.63
3.56 A+ | -10.34
3.63 A+ | -10.85
363 A+ | -1145
392 A+ | -13.12
419 B+ | -14.20
-14.68
446 B+ | -15.15
461 C+| -1575
-16.22
-17.09
-17.62
525 B+ | -18.20
-18.76
-19.40 .
-19.96
558 C+ | -20.55
21.25
571 C+ | 2175

2.00
2.09
2.22
2.28
2.38
2.39
2.69
2.95

3.05

3.22

3.47

3.88

4.07

4.29

4.31

4.46

A+
A+
A+
A+
A+
A+
A+
A+

B+

C+

B+

A+

B+

B+

C+

C+

-2.39
-2.90
-3.43
-4.08
-4.59
-5.16
-6.85
-8.08

-8.63

-9.15

-9.76
-10.23
-11.05
-11.63
-12.21
-12.77
-13.44
~14.00

-14.58
-15.30
-15.80

0.76
0.85
1.00
1.12
1.22
1.22
1.58
1.88

2.01
217
2.44
2.83
2.87

3.03

324
3.28

332
3.47
3.54

A+
A+
A+
A+
A+
A+
A+
A+

A+
A+
A+
C+
C-

C+

B+
B+

B+
A+
B+
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The reduction velocity is taken to be 8.0km/s.

— 17—

Record section for shot S-1.
Horizontal axis is an offset distance between the shot point and the individual ob-

servation site.

Fig. 7-1.
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Flg 7-3. Magnified record section for S-2. Weak first arrivals are recognized 1-1.5 sec
earlier than the strong later phase. )

3. HER

BontF—2id, SSMEED O HFEAEMBEMENC FTPikXah, WS (Gate-
way 2000) FCHEE N, SEOEETIE, TEBHERC LI~ v bk s OREFES S
WIS LT 2D, &Y a v MO L THEIORN 5 Wik 54 45 R 0Bz
FBEYOH L F/, KPS, R LR ORIEZRIE L /0@ IRIBOE
WEoFMA . SEHERLABRY 2741, GPS, JJY, &L < iEJJY ® NHK-FM
THREX KR AZEERE LTHY, v 7Y v 7RI (10 ms SIR) ORI
BEEHBRL TV 5.

Fig.3-4 & v ay bDLI—F&7 Y3 VERT, ZNTHOFHREEF L — ADK
FIRIETHEBRILLTRLTH 5. BELH00 KU 100kg ¥ 5 v b &, BRIIHEEMOA
OFBEHBIACRVTE, RO AR OIE A KRS 5 &AW TES, Table 3RV
Table 4 Ic FBHFH, SFEAN - FOBER LR L. COoERT-5icid, /14X
~V, KSR, FHOEBERK EA2ZE LT, AN OBEMSE0.01s DNORIE “A”,
+0.03s LIHOIR ‘B, TP LOBREEXELLEEAONDLHDIR C" LLTI Vs D
B AT ->TW5, 12, S/N HSBEW LD IHEELRESLISARHRLSESIE, HoH
CHIER OFEL TV AR EZSANY, 5 v 27 L 220k, 5 v 7 BEROBRD+ -7
FEAHI - HORmIET, +2MB FEE, —ATFREERYT. Fig 5 KT 6 iZ3AED
EHRERLTH S, BOY s v M, BB L TRAMRS P E/-L, S/N &EVH,
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BRHIRER L 7 v — 7

S-2 B L TRWE BHF LR TE L (Fig. D,

T 7 -5 OR#EB~3,

(1) RRORM[ (L-1-L-2 ) <&, PEEHSHRIERNEETH D, B HEEH
1312 6km/s Th 3 (Fig. 3-3 DKM AB DR ABR).

2 HgorEfl (L-3-L-6 D) <), FIEERERRIBLIELLTBY, Zo¥so
MR RS E AR 5 2 & &R LTS (Fig. 3-3 D&HI BC lDitsk
B,

(3) L-1, L-2, L-4 ¥ M-2-M-4 @63} (Figs. 3-1, 3-2, 3-4 XU Figs. 4-2-4-4) T
3, MRRERES (b b)) oBflicB v Tkl (Kb okH) BRONE. Thod
Bpti i, BEFE L CRBSh, HBNOAEEREE R L TV 2R S 5,

(4) S-2 DFEFRTIE, KIRIBO®BSERNGS 5 EOBEHS NS (Fig. 7-2). MHFHOEK
I§id, Fig. 7-3 TREN B LI ITKE/NE W,

4. F & ®
HALH AT O HIZE SRR 20 & 012 4 2 AR EEREINA 1997 4£ 10 HicfTbh
fo. COEBRENZ, BITEMEES, FRKEEEES, SR AAMEEN, GPS
Bk OEBHBERE» 505 b0 TH 5. BIFEERE, HAEED SREILHANLE
THABICE B LARHELEOREERD 5 1201, EELEBRORE & - TEEX
Nz, ki, RIEEFRLHIC BT, H FERETEROBE LR % B THELR I Sk
BREENERINLI L b, COBRAEROKESEMTH L. ABETE, B HEOR
THEHBRREEOEROME LB — s 2R L1,

B, BRILMEN O A OEEMIEE RV T BB CH - 285, 2 0ERPK
iiE, ARER S TEF L WHHRZES S 5. FIH oL, Jb hHs ik higw
Hith b0t L, HILBRHBKUZOEMICBVTRRELCHEIT-TH0, O
CHEL TV AMERE OBIRMSIEE I NS, £/, HBERE, it B OB
PETHD., £, HEAEOV 3 v M LOMERS ZFABLATERTE, iRy
VSIS A EERMRAEON S O LRSI B,

WAL L URBRSME

CORBROEMICEEL, TiLoBBCEAO CHHETHEE Lz, T Tiigl, B
#HLET.

AFR, KHE, BFREAOTW, SFEEHAGBETN, SFRMAEET, FFEILER,
BFEMBEANRAN, PKEEADEERTET, FREERMT, KEROFEGERLT, 538
LEENE, SFREBENKE, /s, FSXAER, &8 8B Aka— BO
5, HTHAHE.

AR, HETHEIC X 288 MERESEEORANAL) 0—BL L TEKS
Nt i, SRIOEBROBMERTZF DNHEIZ, IROBO TH 2. B ITERHIY M &
L.

ERAEMEE AIRES GERlk®).
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b B A A TR SR

BEUAT AL - R RAAET (RSP, BAEA, Ik B, mE—m LR
ERF), ERER GEKRP).

F-yfmE M B Ak CLEREKRE). ,
FREHE - @ RARE (LEERT, RARET (RS, BHEC, WMEmE
UUIERIERS), BT ¥, BLET QULERBKRY), GEESR Nk 5 BIRFKE,
REEH DLEHEAY), AREL, BB @ JUKY), SErEs ERERY.
FHERE  SRHER CGERTRF).

B R OB BROE ERER RERE QULeERE), FHHR, NELERE,
ERERE, LA, LR, flwF, EEMR (UULSARTRS), REE— #H
W, EHEME NFFR FEERK EITRE EERLT, hEE- BRBIE, EE
—B8 (PLERIERT), BHRME, #ANE ULFHERS), PEhFr DR
RAHE, ®H 2 ®WE & Slrbko, kaKREE s W, AMET #BLE
F.o &I OB 25T % UARKERS), FEEAREE NHE (BIPREE), 3
MW, —/ R, CARES, R OR, BRE W OB K S B &
BEHE—, LR BIRF AR, Afnimar, REEH, WHIEE, BARE— PHE
xk, FH B WE B EHEcE QULERERE), AREHE BHBEF, AFENE,
BARLT, ABE®T, WIEER, MERE CLEKET), BB AL, BT, mpEEH
— (ULEFERY), WHflk GRIIRERMENER, BHAKL NE £ BA
B (CLEREAE), KEE fE, FRX 8 LEXA, IWHE S CLEBREEXRT), 16
g, e RBE= (KBRS, WmHEEA, Gk 2 AR & JtEfis, BHf— 5
Wis—, thRHER, WMN—5 CLERERY), JB & IMEH, 2HF— REEh
CIEMER), # Al GEEAR, FOEts, B & QLRI wAHRE, 1t
1, HERB, AHET, “RILEA #BE @ LD CLEAMKRE, SPER—
BB, HEEERM (UL EERERF.
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