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Gravity Survey in the Tokusa Basin,

Yamaguchi Prefecture, Japan

Mikio SATOMURA**, Keiji TAKEMURA** and Shoji HORIE**

The Tokusa Basin is believed to contain a large thickness of sediments which ac-

cumulated when this part of western Honshu was convered by a lake. We plan to drill and

to recover cores of sediment from this basin in order to study their paleoenviromental

record. The results of a gravity survey we carrid out in the Tokura Basin predict that

sediments may be as much as 200m thick in the center of the basin.

Key Words : gravity, Bouguer anomalies, the Tokusa Basin.
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Fig. 1. Geologic map around the Tokusa Basin (after TAKEMURA ¢/ al., 1990). A closed
circle shows the position of 100m bore-hole drilling.
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Fig. 2. Distribution of the gravity stations. The geologic map of the area inside of the
dashed lines shows in Fig. 1. The data at the stations out of the small quadrilateral
were used in the calculation of the regional tendency shown in Fig. 4. A larger circle
shows the position of 100m bore-hole drilling.
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Table 1. Results of the gravity measurements.

No Gravity Latitude Longitude Height F A B A T C
(mgal) ° M ° " E (m) {mgal) (mgal) (mgal)
1 979614.66 34 22.06 131 41.26 279 .4 22.32 -2.13 2.49
2 979609.70 34 22.29 131 41.80 303.3 24.41 -2.38 2.46
3 979612.34 34 22.67 131 42.24 287 .1 21.52 ~4.32 1.84
4 979610.27 34 23.03 131 42.73 297.3 22.10 -5.16 1.40
5 979609.83 34 23.42 131 43.26 299.0 21.62 -5.85 1.36
6 979607 .91 34 23.60 131 43.48 306.7 21.83 -6.48 1.26
7 979608.17 34 23.74 131 43.70 311.7 23.43 -5.40 1.22
8 979607 .79 34 23.88 131 43.91 311.8 22.89 -5.93 1.24
9 979607 .01 34 23.97 131 44.06 311.2 21.80 -6.94 1.27
10 979609.90 34 23.81 131 43.42 302.7 22.29 -5.68 1.21
11 979605.38 34 24.09 131 44.26 313.8 20.79 -8.18 1.28
12 979604.70 34 24.20 131 44.44 317.1 20.98 -8.27 1.32
13 979604.48 34 24.29 131 44.59 317.5 20.75 ~-8.47 1.39
14 979605.36 34 24.43 131 44.79 313.4 20.19 -8.39 1.65
15 979605.98 34 24.53 131 44.91 314.8 21.09 -7.54 1.72
16 979605.81 34 24.61 131 45.03 320.0 22 .42 -6.67 1.77
17 979611.71 34 24.02 131 43.46 297 . 4 22.17 -5.30 1.21
18 979612.99 34 24.08 131 43.34 297 .5 23.39 -4.00 1.29
19 979611 .42 34 24.49 131 43.54 300.1 22.05 -5.69 1.20
20 979610.43 34 24.77 131 43.77 302.4 21.38 ~-6.09 1.69
21 979611 .48 34 24.84 131 43.39 313.2 25.67 -2.13 2.40
22 979610.37 34 25.03 131 43.24 323.9 27.60 -1.53 2.11
23 979608.55 34 25.20 131 43.18 332.8 28.28 -0.94 2.87
24 979602.69 34 25.40 131 43.16 362.0 31.14 0.10 3.86
25 979611.64 34 24.89 131 43.06 318.3 27 .33 -1.48 1.89
26 979612.58 34 24.70 131 42.99 313.8 27 .14 -1.42 1.70
27 979613.20 34 24.52 131 42.98 309.9 26 .81 -1.43 1.64
28 979613.17 34 24.61 131 43.23 307.0 25.75 -2.50 1.34
29 979612.59 34 24.75 131 43.20 310.8 26.16 -2.34 1.46
30 979612.72 34 24.46 131 43.35 302.1 24.02 -3.87 1.24
31 979610.68 34 24.13 131 43.59 304.5 23.18 -4.36 1.83
32 979610.22 34 24.28 131 43.67 300.7 21.33 -6.51 1.15
33 979607 .51 34 24.69 131 44.16 302.5 18.60 -9.35 1.21
34 979608.53 34 24.98 131 44.22 306.0 20.30 -7.89 1.32
35 979609 .87 34 24.88 131 43.99 307.6 22.27 -5.96 1.43
36 979608.95 34 25.20 131 44.09 318.1 24.14 -4.62 1.91
37 979608.79 34 25.30 131 44.10 319.3 24.21 -3.84 2.74
38 979607 .18 34 24.57 131 44.20 302.7 18.50 -9.49 1.20
39 979606.67 34 24.49 131 44.29 303.4 18.31 -9.72 1.22
40 979605 .46 34 24.39 131 44.45 309.5 19.13 -9.42 1.28
41 979603 .24 34 24.19 131 44.75 323.1 21.40 -7.90 1.85
42 979601.88 34 24.10 131 44.85 331.5 22.74 -7.24 1.98
43 979604.03 34 23.94 131 44.46 321.6 22.07 -7.44 1.50
44 979601 .83 34 23.87 131 44.67 332.2 23.24 -7.09 1.71
45 979599.09 34 23.84 131 44.91 341.7 23.47 -7.38 2.10
46 979597 .67 34 23.88 131 45.11 350.6 24.73 -6.50 2.57
47 979604.53 34 23.44 131 43.96 326.6 24.82 -4.94 1.73
48 979601 .38 34 23.38 131 44.14 338.4 25.37 -5.30 1.95
49 979595.85 34 23.24 131 44.42 361.5 27.18 -4.15 3.52
50 979606 .81 34 23.49 131 43.76 317.6 24.24 -4.91 1.47

(continued to the next page)
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Table 1. (continued)

No Gravity Latitude Longitude Height F A B A T C
(mgal) ° " N ° * E (m) (mgal) (mgal) (mgal)

51 979603.00 34 23.54 131 44.24 333.1 25.14 -5.15 1.83
52 979603.75 34 23.68 131 44.48 326.3 23.60 ~5.91 1.95
53 979605.63 34 23.89 131 44.23 314.3 21.49 -7.41 1.40
54 979607 .94 34 24.16 131 44.04 306.7 21.07 -7.30 1.20
55 979606 .81 34 24.32 131 44.21 306.9 19.78 -8.59 1.22
56 979612.69 34 23.71 131 43.03 294.0 22.54 -4.38 1.43
57 979604 .50 34 24.78 131 45.20 324.6 22.28 -7.47 1.55
58 979606 .40 34 25.07 131 45.35 314.5 20.66 -7.94 1.72
59 979606.08 34 25.26 131 45.52 319.4 21.59 ~-7.32 1.89
60 979604.12 34 25.42 131 45.76 329.2 22.42 -6.53 2.79
61 979599 .58 34 25.60 131 46.00 346.9 23.09 -6.94 3.41
62 979599.20 34 25.86 131 46.24 356.5 25.31 -6.58 2.49
63 979615.70 34 26.72 131 46.58 273.6 15.03 -7.70 3.65
64 979619.64 34 27.08 131 46.54 253.8 12.35 -7.92 4.20
65 979579.05 34 27.17 131 47 .66 450.0 32.16 -7.20 4.02
66 979565.32 34 27.24 131 48.33 517.0 39.00 -5.94 4.90
67 979556 .18 34 27.19 131 49.43 571.0 46 .59 -5.30 3.16
68 979584 .89 34 26.33 131 49.68 400.0 23.76 -10.13 4.68
69 979607 .11 34 25.70 131 50.02 276.0 8.61 -12.69 5.31
70 979611 .62 34 25.12 131 49.88 240.0 2.83 -15.06 5.25
71 979603 .42 34 24.10 131 49.39 270.0 5.31 -14.72 6.00
72 979597 .25 34 23.49 131 48.62 298.0 8.64 -12.58 7.51
73 979686 .56 34 22.40 131 48.61 362.0 19.22 -9.35 6.33
74 979562 .59 34 22.36 131 47.29 492.0 35.42 -9.53 2.49
75 979545 .85 34 22.17 131 46.58 583.0 47 .02 -3.06 6.13
76 979591 .28 34 22.23 131 43.70 374.0 27 .88 -4.27 3.91
77 979608.60 34 22.98 131 43.04 310.4 24.53 -3.36 2.04
78 979612 .58 34 23.87 131 42.57 306.9 26.18 ~1.94 1.47
79 979610.87 34 23.93 131 41.67 324.0 29.66 1.83 3.40
80 979611 .37 34 24.44 131 41.00 336.0 33.15 2.77 2.02
81 979608.03 34 25.31 131 39.94 362.0 36.61 4.02 2.32
82 979608 .73 34 25.75 131 39.86 366.0 37.92 4.98 2.34
83 979608.16 34 26.35 131 40.10 377.0 39.90 5.15 1.59
84 979604 .77 34 27.03 131 40.83 397.0 41.73 4.98 1.52
85 979607 .89 34 28.04 131 40.97 407.0 46.51 9.14 1.87
86 979598.12 34 28.09 131 42.10 450.0 49.94 7.77 1.21
87 979600.29 34 27.29 131 42.42 414.0 42.13 4.36 2.14
88 979602 .48 34 26.85 131 42.68 387.0 36.61 2.09 2.80
89 979618.02 34 25.96 131 43.33 290.0 23.47 -0.91 3.57
90 979625.99 34 26.19 131 44.54 230.0 12.61 -3.31 6.25
91 979639.16 34 26.94 131 45.36 180.0 9.30 -4.64 3.41
92 979640.55 34 28.14 131 46.76 183.2 9.99 -3.28 4.39
93 979629.23 34 27.62 131 46.78 222.5 11.53 -5.41 4.51
94 979600.98 34 25.50 131 45.56 336.5 21.43 -7.75 3.26
95 979603 .34 34 25.42 131 45.16 324.2 20.09 -9.23 1.94
96 979605.90 34 25.26 131 44.96 313.9 19.71 -8.46 2.10
97 979606 .17 34 25.18 131 44.65 311.5 19.35 -7.63 3.05
98 979606 .80 34 25.12 131 44.38 311.8 20.15 -8.18 1.73
99 979606 .24 34 24.97 131 45.01 315.8 21.04 -8.03 1.38
3 23.38 -6.84 1.72

100 979603.63 34 24.86 131 45.50 331.

(continued to the next page)
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Table 1 (continued)
No Gravity Latitude Longitude Height F A B A T C
{mgal) ¢ * N ° " E (m) (mgal) (mgal) (mgal)

101 979600.62 34 24.84 131 45.79 342.0 23.68 -7.30 2.00
102 979598.02 34 24.91 131 46.01 352.3 24.16 -6.51 3.30
103 979595.18 34 24.87 131 46.21 363.2 24.75 -7.17 3.10
104 979591.89 34 24.96 131 46.44 377.0 25.59 -7.76 3.00
105 979601 .85 34 24.71 131 45.57 335.1 22.97 -7.38 1.96
106 979609.28 34 24.54 131 43.80 299.5 19.66 -8.04 1.18
107 979608.54 34 24.37 131 44.02 305.8 21.10 -7.25 1.14
108 979606.50 34 24.74 131 44.38 306.6 18.79 ~9.58 1.20
109 979606.19 34 24.76 131 44.67 311.7 20.02 ~-8.77 1.26
110 979606 .48 34 24.99 131 44.68 310.6 19.65 -8.52 1.77
111 979605.89 34 24.57 131 44.63 310.6 19.64 -8.99 1.31
112 979606.16 34 25.14 131 45.13 315.0 20.48 ~8.42 1.47
113 979611.61 34 23.89 131 43.17 304.9 24.57 ~-3.65 1.18
114 979605.15 34 23.59 131 43.97 322.7 24.02 -5.54 1.56
115 979613.15 34 23.43 131 42.75 291.3 22.56 -2.64 2.89
116 979612.27 34 23.06 131 42.09 295.7 23.55 -1.85 3.11

F A : Free-air anomalies

B A : Bouguer anomalies (density = 2.3 g/cm”3)

T C : Terrain corrections (density = 2.3 g/cm”3)

N

34°21°N N *
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Fig. 3. Bouguer anomalies obtained by the present measurements. (unit in mgal)
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Fig. 4. Regional tendency of Bouguer anomalies. (unit in mgal)
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Residual Bouguer anomalies after eliminating the regional tendency shown in Fig.

4. (unit in mgal)
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Fig. 6. A possible model of sediments thickness in the Tokusa Basin (unit in meter).
Assumed density differonce between sediments and basements is 1.0 g/cm?®.
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Fig. 7. Bouger anomalies expected from the subsurface model shown in Fig. 6. (unit in
mgal)
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