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Abstract

A seismic refraction experiment with 75 seismometers and 4 explosions (J-1 to J-4) was carried
out in the northeastern part of the Hokkaido on July 24, 2000. A 162-km profile extended in the
NNW-SSE direction. The profile was geologically located above the Tokoro belt to investigate the
deep structure of the back arc of the Kurile Arc and its relation with geothermal gradient. We only
measured a one-direction shot. High-quality records were obtained along the profile for J-1 and
J—4 shots. The large fluctuation among the first arrivals at each station strongly suggests the
existence of a very complicated sedimentary layer at the surface. We could estimate the depth of the
upper surface of the lower crust and Moho discontinuity, and the surface sedimentary layer was
proved to be thin (0.5km) in the Tokoro belt.
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Fig. 1. Location map of the 2000 Okhotsk seismic
experiment. Star and circle symbols indicate shot
points and temporary stations, respectively.

Table 1. Shot times, locations, and charge size of four explosions in the 2000 seismic
experiment (FREiGFHEREIAFENHGEIREDIZN 7V — 7 2000)

Shot No Date

Shot Time (JST) Latitude (N)
J-1 2000,Jul, 24  01:02:10:002 43.8184
J-2  2000,Jul, 24 01:32:10:000 43.5311
J-3 2000,Jul, 24  02:02:10:000 43.1922
J-4  2000,Jul, 24  03:32:10:002 43.7238

Longitude (E) Altitude (m) Charge (kg)
144.7843 207.5 300
145.0614 44.6 100
145.3311 60.3 300
144.8037 342.2 100
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Table 2. Location of temporary stations

[l a1 o

Number
i

2

15
16

39

66

67

649

Station Name

HKDT-0
HKD70
HKD7-0

HKDT7-04

HRKDT7-05

HKD7-0
HKID7-0)
HEKD7-0
HIKDYT-0
HEKD7-1
HKD7-1
HKD7-1

HKD7-1

HKD7-1
HKD7-1
HKD7-1
HKD7-1

HKD7-1¢

HKD7-1

]
6
5
ol
0
1

HKD7-24

HKD7
HKD7
HKD7

HKD7-28

HKD7-2
HKD7-3

HED7-:
HKD?

HKD7?

HKD
HKD7
HRD7
HKD7

HKD7-3

HKDT
HKD7-
HKD7
HKD7
HKD7
HKD7:
HKD7
HKD7
HKD7?
HKD7
HKD7

HKD7-5

L.126

L129
L130
1.151
132
L133
L1
L135
L136
1.137
1138
1.139
1140
1141
142
1,143
L1444
L145
[.146
1.147
L1418
149
L.150

i

Latitude (N)

$:3.8407
13,8500
13.8444
13.8493
13 8506

113.85

138576

13.8452
138400
13,8214

13.5764
1:3.5886
43.5

980

13.6093
13.6184

13,6288

13.6911
13.7092
13.7187
13.7409
14.0264

44.092%
11.0872
441056
14 1086
14,1431
14,1347
14.1261

13.8199
13,8161
13.8267
13,8407
13,8547
14,8698
41,8864
18,9055
13,9016

15,9066

i
13.9454

Longitude (E)
144.735
144.6904

1146

1114.5728
114.5061
144185
1444002
144.3285
14427 L7

111.6470
1416363
144.6195
144.6043

144 5595
144.5640
1445463
144.5399

1445281

144.50890
144.5133
143.7508
143.7108
143.G853
1436628
14364003
143.6103
143.5714
113.1861
143.4475
14:3.4211
1434047

11431636

143.1103

143.0653
1450469
1430000
1429511
1429108
144.3568
1443566
144,348
1143266
144.3126
144.3017
144.27
144.2428
114.2103
144.1830
1441498
144.1108
144.0714
144.0119
144.0150
143.9966
143.9738
143.9292
1439116
143.8878
143.8577
143.8361
143.8141
1438013

143.7777

142
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165
108
260
165
100
120
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84
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.2, Observed seismograms for (a) J-1 and (b) J-4.

The horizontal axis represents a source-s

offset Waveforms are passed through
band-pass filter. Each trace is normalized by its
maximum amplitude. The reduction velocity is 6
km/s.
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Table 3. Travel time data. T1 and T2 are travel time first arrivals and later arrivals, respectively. Ranks A, B,
C and L indicate “very good”, “good”, “fairly good” and “later arrivals”, respectively. Rank L indicates that a
signal can be recognized at the corresponding travel time.
the direction of arrival is upward or downward.

Shot J-1 2000/7/24 01:02:10.002
Distance (km)

Station
HKD7-01
HKD7-02
HKD7-03
HKD7-04
HKD7-05
HKD?7-06
HKD7-07
HKD7-08
HKD7-09
HKD7-10
HKD7-11
HKD7-12
HKD7-13
HKD7-14
HKD7-15
HKD7-16
HKD7-17
HKD7-18
HKD7-19
HKD7-20
HEKD7-21
HKD7-22
HKD7-23
HKD7-24
HKD7-25
HKD7-26
HKD7-27
HKD7-28
HKD7-29
HKD7-30
HKD7-31
HKD7-32
HKD7-33
HKD7-34
HKD7-35
HKD7-36
HKD7-37
HKD7-38
HKD7-39
HKD7-10
HKD7-41
HKD7-42
HKD7-43
HKD7-44
HKD7-45
HKD7-46
HKD7-47
HKD7-48
HKD7-49
HKD7-50
L126
L127
L1238
L129
L130
L131
L132
L133
L131
L135
1136
L137
L138
L139
L140
L141
L142
L143
L144
L145
L146
L147
L148
L.149
L150

4.63

8.33
12.95
17.35
22.66
27.31
31.19
36.78
41.25
44.87
30.42
29.87
29.08
28.18
27.86

27.45
27.41
26.54
24.98
24.74
24.24
23.93
24.78
23.45
86.14
89.15
91.30
93.20
95.30
97.77
100.37
107.80
111.08
113.44
111.83
117.45
118.79
121.29
123.16
125.33
128.03
131.57
136.08
140.21
143.86
146.91
143.67
153.61
157.24
36,54
35.97
36.33
37.70
38.31
38.96
4063
43.64
46,33
48,47
51.17
54.24
57.34
59.72
61.89
63.40
65.31
68.99
70.56
72.71
75.06
76.84
78.85
80.08
82.11

Azimuth (deg)

302.2
2949
2829
281.5
279.2
278.7
278.1
274.8
2720
270.7
195.0
199.9
2024
205.1
209.5

216.0
220.0
223.1
2253
230.9
234.4
239.6
243.5
248.5
285.9
285.1
285.2
285.9
285.9
2858
281.4
285.3
285.5
285.8
285.9
285.2

" 286.1

286.0
287.5
286.8
286.0
288.0
2878
287.3
287.2
288.1
287.7
287.6
287.9
250.5
253.3
255.2
258.0
262.5
265.5
267.3
266.8
265.7
266.8
266.5
267.7
270.4
270.0
271.1
2725
273.8
275.0
276.4
278.0
2774
2716
278.9
279.8
280.2

T1

1.63A+
2.51A+
3.50A+
4.28 A+
5.11B+
6.25B+
6.77B-
7.72B+
8.28B+
8.94C+
B6.06 A+
5.80A+
582A+
5.54 A+
5.61B-

5.46 A+
5.57A+
5.49B+
5.20B+
5.29B-
5.31B+
5.25B+
5.36B-
5.16 B+

20.97C+
21.00C+
20.54 C+
20.58 C+
21.156C+
21.50C+
21.83C+
22.63C+
22.75C+
23.33C+
24.08 C+
24.59C-
25.63C+
25.26C+

7.33B+
7.34B+
7.45B+
7.69C+
7.97C+
8.02C+
8.36C-
8.85B+
9.34C+
9.75B-
10.30B-
10.67B-
11.05B+
1L.11B-
11.25B-
11.47B+
12.14B+
12.48C+
12.75A+
13.278B+
13.58L
13.76 L
14.03B+
14.14B+

15.89C+
16.39C+
16.62C+
17.62C+
17.62C+
18.02C+
18.33C+
19.51L

20.14C+

13.720L
13.833L
14.330L
14.576C+
14.925C+

— 228 —

“+” or “—7 attached to a rank indicates whether
Shot -4 200 0/7/24 03:32:10:002

Station  Distance (km) Azimuth (deg) Tt T2
HKD7-01 14.10 337.1

HKD7-02 16.73 327.0

HKD7-03 19.52 313.4 4.38A
HKD7-04 23.24 307.0 5.01A-
HKD7-05 27.80 300.6 5.74B+
HIKD7-06 32,10 297.2

HKD7-07 35.72 294.7 7.32A+
HKD7-08 40.56 289.6 8.05A¢
HKD7-09 44.43 285.6 8.73B+
HKD7-10 47.73 283.4 9.15B+
HKD7-11 21.13 2137 4.19A+
HKD?-12

HKD7-13 20.70 217.7 4124+
HKD7-14 20.20 222.0 4.04A%
HKD7-15 20.40 226.8 4.10A+
HKD7-16

HKD7-17 21.23 236.6 4.20B+
HKD7-18 21.84 241.2 4.38B+
HKD7-19 21,61 245.8 4440+
HKD7-20 20.58 250.0 4170
HKD7-21 21.37 256.2

HKD7-22

HKD7-23 22,27 265.9

HKD7-24 23.76 268.7 4.98C+
HKD?7-25 23.47 274.8 4.88C+
HKD7-26 91.06 292.9

HKD7-27 93.93 291.1

HKD7-28 96.08 2911 17.128+
HKD7-29 97.99 291.0 17.70C+
HKD7-30  100.16 2914 18.08C+
HKD7-31 102.61 291.2 18.63C+
HKD7-32  104.97 289.8

HKD7-33 11253 290.3

1IKD7-34 115.82 290.3 20.59C+
HKD7-35 118.22 290.5 21.37C+
HKD7-36 119.63 290.5 21.56C+
HKD7-37 122.13 289.8 20.95C+
HKD738 12360 290.6 21.05C+
HKD739 12606 290.3 21,730+
HKD7-40 12819 291.8 22.04C+
HKD741 13024 291.0 22.35C+
HKD7-42 13281 290.2 22.78C+
HKD7-43 136.64 291.9 23.28C+
HKD7-44 14113 291.7 23.92C+
HKDT-45 14517 291.1 24.73C+
HKD7-46 14881 290.9 25.30C+
HKD7-47 152.00 2917 25.82C+
HKD748  154.69 291.3

HKD7-49 158.584 291.0

HKD750  162.261 291.3

126 36.6 267.4 6.97C+

L127 36.03 270.3 7.19C+

L128 36.71 271.9 7.39C+

L129 38.53 274.0 7.59A+

1130 39.93 2719 8.128+

L131 41.09 280.4 8.108+

L132 43.03 281.6 8.42A+

L133 15.87 280.2 8978+

L134 18.28 278.4 9.438+

L135 50.57 278.9 9.838+

L136 53.15 278.0 10.258+

L137 56.39 278.6 10.798+

L138 59.92 280.5 11.218+

L139 62.19 279.8 11.278+

L140 64.52 280.5 11.42C+

L141 66.26 281.6 11.708+

L142 68.37 282.6 12.258+

L143 72.23 283.3

L144 74.03 284.4 12,878+

L145 76.41 285.6 13560+

L146 78.64 284.9 15.16C+

L147 80.46 285.0 15750+
L148 82.66 285.9

L149 84.02 286.7 15.78C+
L150 86.12 287.0 14.98B+
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Fig. 3. Travel-time diagrams for J-1 (upper) and J-4
(bottom). The reduction velocity is 6.0km/s.
Circles and crosses denote initial P for the stations
of Line 1 and Line 2, respectively. Triangles denote
the later phase. The size of each symbol indicates
the rank of its reading precision: A for large

symbols, B for medium-sized symbols and C or L
for the small symbols.
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Fig. 4. A ray diagram (upper) and calculated
travel-time curve (bottom). The distance on
horizontal axis is measured from the location of J-1.

Table 4. Ray trace results of the initial P and later
phase.

Number of picks  Number of picks used Travel time residual (s) Chi~square

shot 1 63 61 0.240 71.390
( a) Nemuro belt Tokoro belt Hidaka belt
0 1 1 1 1 " 1 1 M 1 " | L 1 "
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Fig.5. A tentative P-wave velocity model at depth
ranges of (a) 0-25km and (b) 0-35km for J-1.
Numerals are P-wave velocities in km/s.
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