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.Geophysical Prospecting in the Eastern Part of Kushiro City, Hokkaid(‘)»

by
Akiyoshi Tanaka & Shinji Ninagawa

. Abstract
Geophysicai prospecting; seismic refraction and gravity method were performed in the eastern
part of Kushiro city, Hokkaid6 in 1957 and 1959. . k
The purpose of seismic survey is to find up the geologlcal structures in this area. The seismic
prospecting in this area was carried out already by some other seismic crews from 1939 to 1959.
As resilts of this survey, five seismic velocity layers were found. These velocity layers are

tentatively correlated to the geological formations .as shown in Table 1.

Lavs‘rgfse o‘?e l(s)ilii;mc Seismic &a/z:c )veloc1ty ng)h  Geology
I1st  layer : © 400~ 810 o 0~25 Quaternary
2nd  layer 1,550~1,630 - 25~250 ‘ "
3rd  layer 2,610 © 250~450 . : )
4th  layer 2,940~3,230 © 450~860 Tertiary
5th . layer 3,910~4,400 860 Cretaceous

The inclination of upper boundary of the 2nd layer seems to be flat. -The thicknesses of
the 2nd layer and 3rd layer both increase northwards,‘ but the 4th layer increases southwards.
The upper limit of the 5th layer (basement) rises gradually towards the south and north direction
in each side of the réceiving point No. 36 with angle of about. 5~6°, (Fig. 3)

And the existence of a fault structure in the vicinity of receiving point No. 22 can be
presumed.

. Gravity survey was performed by using a North American Gravimeter, AGI-108 in 1959.

The isogal map obtained is shown in Fig. 2. Judging from this isogal map, it is supposed
that the depth of the basement 'iﬁcreases from the Harutori district to N-W direction.

Residual gravity anomalies were calculated by use of ‘“Seya’s method ”**. " This residual
anomalies . seem to suggest the existence of minor subsurface structures. Figs. 1, 4 and 5 respec-
tively demonstrate the distribution of gravity anomalies by use of above notcd Seya’s method. And
Figs. 6~8 also show respectively the anomalies on the lines A~A’, B-B’ and C-C’ on which
measurement points are distributed as shown in Fig. 2. .

These geophysical informations would appear to be useful for the exploitation of the coal
field in this area.

#% Seya, K.: A New Method of Analysis in Gravity Prospecting-Running Average Method, 1st
Report, Butsuri-Tanks, Vol. 12, No.2, 1959, (in Japanese); 2nd Report, Butsuri-
Tanks, Vol. 12, No. 4, 1959, (in Japanese)
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HeE | B (VEE|s Ele Eld BlaEE e | S |AEEls B LFHIE
5 (m) | (mgal) | GHIEME | FHIEME | FHIEME [ fE 5 (m) } (mgal) | FHIE(H | FHIEAE | FEIEME | %
1 3.98 {69.59 | .0.90 | 14.80-| 0.01 | 85.30 40 |90.01 | 54,93 120.24 119.21| 0.20 | 94.58
2 5.21 | 68.25 | 1.17 { 14.59 | . 0.01 | 84.02 41 192.96 | 54.06 | 20.91 | 19.69| -0.24 | 94.90
3 7.46 | 68.05| 1.68]13.85| 0.01 | 83.59 42 |32.03163.65| 7.20|18.70 | 0.01 | 89.56
4 6.54 1 66.40 | 1.47 | 14.05 | 0.03 | 81.95 43 7.04|68.43| 1.58|11.36 | 0.02 | 81.39
5 6.94 | 62.41 |-1.56 | 13.64| 0.03; 77.64 44 4.91166.43| 1.10| 11.68 | 0.02 | 79.23
6 6.40 | 61.22°| 1.44 [ 13.00  0.03 | 75.69 45 5.13 | 66.09 | 1.15{12.00 | 0.02 | 79.26
7 9.11 | 58.32 | 2.05|12.00 | 0.03 | 72.40 46 6.40 | 64.16 | 1.44 | 10.98 | 0.02 | 76.60
8 :111.05 | 51.40 | 2.49| 10.48| 0.04 | 64.41 47 6.82]63.34| 1.53|11.30| 0.02|76.19
9 |12.59 | 43.10 | 2.83 | 9.30 | 0.07 | 55.30 48 7.0l | 61.021 1.58 |11.60| 0.02 | 74.22
10 |14.93 | 38.37 | 3.36| 8.89| 0.05]|50.67 49 | 13.67 | 21.96 | 3.07 | 1.30 | 0.07 | 26.40
11 | 15.73 | 34.39 | 3.54| 8.51 | 0.05 | 46.49 50 |10.55 [ 31.27 | 2.37 | 2.70 | 0.66 | 36.40
12 [ 15.63 {35.10 | 3.52 | 7.47 | 0.09 | 46.18 51 [30.39129.21| 6.83| 3.70 | 0.12 ] 39.86
13 | 16.94130.50 | 3.81| 6.43| 0.17 | 40.91 . 52 | 13.19 | 42.78 | 2.97 | 4.97 0.05)50.77
14 |16.69 | 26.04 | 3.75| 5.80| 0.24 | 35.83 53 7.39 | 48.12| 1.66 5.45| 0.10 | 55.33 .
15 | 28.08|19.58 | 6.32| 4.33 0.22 | 30.45 54 7.42149.91 | 1.67| 5.70 | 0.10 | 57.38
16 |33.97|12.04| 7.64| 2.31| 0.42 | 22.41 55 7.20 | 52.87 | 1.62 | 6.05 | 0.11 | 60.65
17 |41.25| 9.93| 9.28| 1.65| 0.23|21.09 56 7.12 | 56.54 | 1.60| 6.90 | 0.22 | 65.26
18 [ 37.40.116.01 | 8.41| 3.11| 0.38}27.91 57 7.47 1 59.82 | 1.68 | 7.52| 0.18 |69.20
i9 | 16.30 | 31.40 | 3.67 | 8.75| 0.06 | 43.88 58 7.48 | 62.40 | 1.68 | 8.25 | 0.21 |72.54
20 117.30|23.79 | 3:.80| 8.67 | 0.11 | 36.46 - 59 6.99164.89 | 1.57| 8.85| 0.18 ) 75.49
21 [20.36 | 16.03 | 4.58 | 8.06 | 0.12 | 28.79 60 7.19|67.49| 1.62| 9.70 | 0.18 | 78.99
22 | 22,50 (12.81| 5.06 | 8:40| 0.20 | 26.47 61 5.77 | 67.51 | 1.30 | 13.02 | 0.05 81.88
23 |24.88 |14.38 | 5.60 | 7.79 0.25 | 28.02 62 6.41 | 67.34 | 1.44 | 12.09 | 0.04 | 80.91
24 .| 26.67119.55| 6.00| 7.20| 0.38.33.13 63 6.92 | 68.82 | 1.56|10.63 | 0.10 | 81.10
25 |28.07|16.11] 6.31| 6.06 | 0.33|28.81 64 6.06 | 68.33 | 1.36|12.65| 0.04 ) 82.38
26 | 14.96 | 31.02 | 3.36| 9.80 | 0.07 | 44.25 65 6.6369.25| 1.49 | 11.82 | 0.07 | 82.63
27 131.15| 8.21 ' 7.01 | 4.34| -0.33|19.89 66 8.00|48.30 | 1.82| 6.10] 0.20 56.42
28 | 29.73112.17| 6.69| 5.10 | 0.26 | 24.22 7 6.65151.18 | 1,50 7.11| 0.09 | 59.88
29 4.44 169.86 | 1.00|15.30 | 0.01 | 86.17 68 6.79 52.75 | 1.53| 8.21| 0.12 | 62.61
30 | 17.24 | 28.92| 3.88 | 8.28| 0.10 41.18° 69 .| 8.96153.60 2.02| 9.111 0.07 | 64.80
31 |19.59 | 24.23| 4.41| 6.99| 0.24| 35.87 70 | 9.51|55.14| 2.14| 9.65| 0.07 | 67.00
32 |25.42|19.63| 5.72| 6.52 | 0.36 | 32.23 71 9.03 | 58.61 | 2.03|10.22 | 0.07 | 70.93
33 |20.06|15.40 | 4.51| 7.03| 0.3327.27 72 8.93|59.94 1 2.01{11.15| 0.07 | 73.17
34 |25.02]14.08| 5.63| 6.37 | 0.61|26.69 738 2.30 | 71.05 | 0.52 | 14.79 | 0.01 | 86.37
35 1.0270.68| 0.23]16.82| 0.01 | 87.74 - 74 _
36 | 25.06 | 66.07 | 5.64 | 18.00 0 89.71 75 1.73171.32| 0.39|14.39 | 0.01 | 86.11
37 149.09 | 62.31 | 11.04 | 17.92 | 0.01 | 91.28 76
38 | 50.07°|62.25]11.26 | 18.32 | 0.13 | 91.96 77 5.82|81.16| 1.31| 9.91| 0.01 | 92.49
39 |51.42 | 62.48 | 11.56 | 18.51 | 0.08 92.63 78 3.75|81.02| 0.84|11.0L| 0.09 | 92.96
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WaE | BE [ WEE ST | BE NEE & E|& El4 % AEE
HE | (m) | (wgal) | WHIEM | FEME | HIEM 5 H FF | (m) | (mgal) | MR | IR | IR 5 fE
79| 4.16 | 81.09 | 0.94 | 12.30.| 0.11 | 94.44 117 | 26.97 | 62.99 | 6.07 | 17.92 | 0.05 | 87.03
80| 4.53|71.82| 1.02|15.75| 0.12|88.7L 118 | 4.44 | 70.29 | 1.00 | 17.71| 0.06 | 89.06
81| 1.67|72.90{ 0.38|15.00 | 0.02 | 88.30 119.| 5.01|70.74 | 1.13|16.95 | 0.02 | 88.84.
82| 1.60|77.09 | 0.36|14.32| 0.01|91.78 120 | 37.26 | 65.27-| 8.38 | 16.85 | 0.06 |-90.55
- 83130.11|76.05 | 6.77 | 13.75 | 0.05 | 96.62 121 | 31.76 | 29.16 | 7.14|10.71 | 0.50 | 47.51
84| 3.17 | 80.17 | 0.71|13.61| 0.10 | 94.59 - 122 | 23.91 | 29.58 | 5.38 | 12.50 | 0.35 | 47.81
85| 38.48 | 76.89 | 8.65|11.52| 0.07 | 97.13 . 123 |16.99 | 29.80 | 3.82(13.39 | 0.29 | 47.30
86| 6.72|79.90| 1.51112.92] 0.13|94.46 - . 124 14.14 | 29.40 | 3.18 | 14.20 | 0.19 | 46.97 .
87| 2.45|67.73| 0.55|10.00 | 0.02|78.30: 125 | 12.35 | 30.64 | 2.78 | 15.10 | 0.18 | 48.70
88| 2.97|66.12 | 0.67 | 10.32 | 0.02|77.13 126 | 5.79(30.18 | 1.30 | 15.82 | 0.18 | 47.48
89 | 4.10 | 61.60| 0.92| 8.52| 0.02|71.06 127 | 4.87|16.93 | 1.10 | 16.98 | 0.04 | 35.05
9| 5.01|59.97 | 1.13| 8.81| 0.03 | 69.94 128 | 3.13116.76 | 0.70 | 16.66 | 0.05 | 34.17
91| 7.19[70.21°| -1.62|10.94 | 0.06 | 82.83 129 | 4.33'120.34| 0.97 | 15.61| 0.13 {37.05
92| 7.05|69.65| 1.59 | 10.00 | 0.06 | 81.30 130 | 9.67 | 18.58 | 2.17 | 14.83 | 0.23 | 35.81
93| 7.06|68.44| 1.59| 9.33| 0.09 |79.45 131 | 3.45|18.56 | 0.78 |16.82| 0.03 | 36.19 .
94'| 7.49 | 70.18'| 1.68 | 8.47 | 0.11 | 80.44 132 | 4.39 |23.24 | 7.99 | 16.48 | 0.03 | 40.74
95| 8.41170.56| 1.89| 7.86 | 0.10 | 80.41 133 |. 4.94|30.22| 1.11 |15.93 | 0.03 | 47.29
96 | 6.13|60.36 | 1.38|13.82| 0.02 | 75.58 134 | 5.74137.26  1.29|15.51 | 0.03 | 54.09
97 | 6.14 | 56.82 | 1.38|13.82 | 0.02 | 72.04 135 | 4.40 | 43.63 | 0.99 | 15.13 | 0.04 | 59.79
98 | 23.52 | 14.02/| 5.29 | 8.62| 0.15 | 28.08 136 | 6.41 | 73.96 | 1.44| 8:50.] 0.20 | 48.10
99 | 18.23 | 18.33 | 4.10| 9.04 | 0.14 | 31.61 137 | 3.43|77.43| 0.77] 9.24 0.11 | 87.55
100 | 17.00 | 24.21 | 3.84| 9.96| 0.12|38.13 - 138 | 2.78 [ 79.41 | 0.63 | 10.00 | 0.06 | 90.10
101 | 14.11 | 31.09 | 3.17 | 10.43 | 0.07 | 44.76 139| 2.71{73.88| 0.61|15.57 | 0.03 | 90.09
102 | 11.89 | 37.38 | 2.67 | 11.76 | 0.10 | 51.91 140 | 3.73|76.07 | 0.84|15.70 | 0.16|92.77
103 | 10.14 | 44.57 | 2.28 | 12.26 |- 0.06 | 59.17 141 | 5.27|76.04 | 1.19 | 16.07 | 0.18 | 93.48
104 | 7.80 | 47.31 | 1.75]13.30 | 0.04 | 62.40 142 | 1165 | 74.83 | 2.62'| 17.30 | 0.21 | 94.96
105 | 6.31 | 48.08.| 1.42 | 14.12 | 0.04 { 63.66 143 | 8.03 |78.79 | 1.81|15.44'| 0.23 | 96.27
106 | 5.55|51.48 | 1.25|14.29 | 0.0567.07 - 144 | 6.61 | 78.25 | 1.49|15.79 | 0.30 | 95.83
107 | 4.46 | 54.47 | 1.00 |-14.22 | 0.02 | 69.71 145 | 5.78 | 77.91 | 1.30 | 15.70 | 0.22 | 95.13
108 | 1.81.[70.91| 0.41 | 16.44 | 0.01 | 87.77 146 | 3.36 | 73.10 | 0.76 | 10.61 | 0.02 | 84.49
109 | 3.00 |70.28 | 0.67 | 15.93 | 0.01 | 86.89 147 | 2.41(75.10 | 0.54 |.10.29 | 0.02 | 85.95
110 | 2.19(72.40 | 0.49 | 15.41 | 0.01 | 88.31 148 | 2.26 [ 75.10 | 0.51 | 11.68 | 0.01 | 87.30
111 | 1.57 | 68.72 | 0.35 | 15.68 | .0.01 | 84.76 149 | 2.66 | 73.71 | 0.60 | 12.00'] 0.01 | 86.32
112 | 2.13 | 68.16 | 0.48 | 16.19 | 0.01 | 84.84 150 | 3.64 | 71.26 | 0.82(12.33| 0.0L | 84.42
113 | 2.34|68.06 | 0.53|16.68 | 0.01 | 85.28 151 | 20.95 | 64.31 | 6.74 [19.28 | 0 90.33
114 | 31,12 | 64.08 | 7.00{17.19 | 0.01 | 88.28 152 | 4.84 |70.87 | 1.09 | 19.52 | 0.08 | 91.56
115 | 2.57 | 69.49 | 0.58 | 17.30 | 0.01 | 87.38 153 | 11.10 | 85.89 | 2.50 |. 6.69 | 0.12 | 95.20
116 | 2.23 (68,10 | 0.50°| 17.85 | 0.01 | 86.46 154 | 58.93 | 70.79 | 13.25 | 8.77.| 0.42 | 93.23
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