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Gravity Anomaly on and around Bandai Volcano in Tohoku District, Japan

By Izumi YOKOYAMA and Tokumitsu MAEKAWA
Usu Volcano Observatory, Faculty of Science
Hokkaddo University
(Received August 31, 1986)

The recent largest eruption of Bandai volcano occurred in 1888, exploding a peak of
Kobandai, about 1,200 km?® in total volume, and forming a U-shaped explosion crater. The
gravity anomalies on the volcano and its periphery including Lake Inawashiro are studied in
order to get a fundamental knowledge for understanding the violent eruption mechanisms.

The gravity anomalies obseved in this area show that Bandai volcano is bounded by a
steep fault structure at its eastern side. This is consistent with the geological findings, and
the basement depth at the western side of the fault, is estimated as about 1.8 km deeper than
the eastern side on the assumption that the density contrast is 0.2 g/cc. The southern
depression containing Lake Inawashiro is not accompanied with any particular gravity
anomalies.

Bandai volcano is characterized by low gravity anomaly of about 5 mgal considering the
topographic effects thereabout. This may suggest the depressed basements beneath the
volcano. However, there is scarcely any significant gravity anomaly at the U-shaped
explosion crater.
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Fig.1 A topographic sketch map of Bandai volcano and its
vicinity. Contour intervals are 250 meters.
B : Bandai-san, K : Kushiga-mine, N : Nekoma-dake,
A : Lake Akimoto, H : Lake Hibara
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Fig.2 Distribution of gravity points. Hollow circles denote the
G. S. L. bench marks.
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Table 1. Gravity values on Bandai volcano and its vicinity. The crust density
is assumed as 2.4 g/cc.

Gravity LAT. LON. Height Observed Normal Free-air Bouguer
value value anomaly anomaly
Point (North) (East) (m) 979, 979, {mgal) (mgal)
1. SH 642 37°37.1 140°11.2 642 856.19 958.66 95.65 31.08
2. SH 59 3672 7.7 590 851.76 957.35 76.48 17.14
3. SH 750 37.5 6.2 750 819.90 959.24 92.11 16.67
4. SH 760 38.7 6.2 759 827.15 960.99 100.39 24.05
5. SH 844 387 3.9 844 805.84 960.99 105.31 20.42
6. SH 996 38.0 34 996 769.49 959.97 116.89 16.71
7. d-NFFAY 373 33 1104 746.13 958.95 127.87 16.83
8. SHI1194 3677 31 1194 725.60 958.07 136.00 15.90
9. SHI1140 36.3 3.3 1140 734.71 957.49 129.02 14.36
10. SH 989 36°.1 2'8 989 765.81 957.20 113.82 14.34
11. SH 941 359 25 941 774.46 956.91 107.94 13.30
12, Wi AER 355 2'3 862 788.59 956.33 98.27 11.57
13, Z-mk74> 35.1 1.9 780 805.78 955.74 90.75 12.29
14. SH 687 34'.6 1.7 687 826.64 955.02 83.63 14.53
15. SH 49 339 1.2 491 867.36 954.00 64.88 15.50
16. SH 486 33.4 1.4 486 871.77 953.27 68.48 19.60
17. SH 536 34.0 1.9 536 858.27 954.14 69.54 15.63
18. SH 524 33.3 2'2 524 863.99 953.12 72.58 19.87
19. A 559.4 334 4.3 559.4 856.02 953.27 75.38 19.12
20. SH 607 340 3.3 607 843.40 954.14 76.58 15.53
21. SH 628 34°2 33 628 838.66 954.43 78.03 14.87
122. SH 766 34.3 4.2 766 810.68 954.58 92.49 15.44
23. SH 680 34°.1 46 680 829.00 954.29 84.56 16.16
24. SH 583 33'6 4'6 583 850.94 953.56 77.29 18.65
25. SH 537 33.1 3.6 537 860.31 952.83 73.20 19.19
26. BMAz55 318 3.7 517 867.39 950.94 76.00 24.10
27. SH 516 321 5.7 516 863.63 951.37 71.50 19.60
28. BM4252 315 71 516 865.87 950.50 74.61 22.71
29. SH 521 32.8 5.7 521 863.39 952.39 71.78 19.38
30. SH 520 326 5.0 520 862.49 952.10 70.86 18.56
31. SH 523 32'9 44 523 863.22 952.54 72.08 19.47
32. SH 531 335 5.8 531 862. 44 953.41 72.90 19.49
33. M EiRR 381 6.2 713 829.17 960.11 89.09 17.38
34. SH 685 3472 5'8 684.5 827.98 954.43 84.79 15.94
35. B Wl E 352 5.8 1052 748.83 955.89 117.59 11.78
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Gravity LAT. LON. Height Observed Normal Free-air Bouguer
value value anomaly anomaly

Point (North) (East) (m) 979, . 979, (mgal) (mgal)
36. SH1099 37°35'5 140° 6°.0 1099 736.97 956.33 119.79 9.25
37. % k=3 35.7 5.4 1290 696.82 956.62 138.29 8.54
38. 1 B 35.7 5.3 1363 681.41 956. 62 145.41 8.32
39. n 35.9 5.1 1396 677.63 956.91 151.53 11.11
40. " 36°1 5.0 1399 678.50 957.20 153.03 12.32
41. S H1406 361 5.2 1406 676.08 957.20 152.77 11.35
42. SH1457 364 5.0 1457 661.70 957.64 153.69 7.14
43. E T 366 49 1184 728.47 957.93 135.92 16.83
44. SHI1159 36’9 4'7 1158 731.64 958.37 130.63 14.16
45. Kk O & 371 4’5 1112 742.65 958. 66 127.15 15.31
46. SH1108 37.2 44 1108 743.10 958.80 126.23 14.78
47. V7 MR 378 4'4 903 788.16 959.68 107.15 16.32
8. F n G 366 3.8 1294 699.87 957.93 141.27 11.12
49, [ &= 367 35 1259 708.80 958.07 139.26 12.63
50. RE#R 39°2 4’5 822 814.23 961.72 106.18 23.50
51. = X % 395 5.3 797 822.88 962.15 106.68 26.52
52. HEFR#E 39'5 2'8 822 812.93 962.15 104.45 21.77
53. # % B 37.0 0.2 1090 742 .26 958.51 120.12 10.49
54. 3K 4 & 38.6 2°6 880 795.26 960.84 105.99 17.48
55. & Wl & 379 5.6 864 795.68 959.82 102.49 15.59
56. n 374 5.1 1059 741.96 959.09 120.79 10.65
57. i 377 53 969 771.07 959.53 110.57 13.11
58. BM4258 309 0.7 5285 872.73 949.63 86.20 33.04
59. SH 581 35°5 7.7 581.3 851.50 956.33 74.56 16.09
60. AXx—% 356 6.6 842 793.32 956.47 96.69 12.00
61. AXx—3 355 6.9 721 818.18 956.33 86.20 13.08
62. SH 563 35°8 8'5 563 866.03 956.76 83.01 26.38
63. T g 338 8.2 535 867.10 953.85 78.35 24.54
64. SH 535 437 8.6 535 874.58 968.28 71.40 17.59
65. SH 528 320 8.4 528 873.06 951.23 84.77 31.66
66. A 549.8 34'8 8.3 549.8 865.08 955.31 79.44 24.14
67. SH 590 371 9'.2 590 866.73 958.66 90.14 30.80
68. BHIRR 36°.8 13.9 858 807.92 958.22 114.48 28.18
69. JKHESEE 358 7.7 582.6 851.72 956.76 74.75 16.15
70. " 349 7.7 565.5 854.23 955.45 73.29 16.41
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Gravity LAT. LON. Height Observed Norml Free-air Bouguer
value value anomaly anomaly
Point (North) (East) (m) 979, 979, (mgal) (mgal) -
71. K LB 37°33'9 140° 7'1 534 860.50 953.99 71.30 17.59
72. " 33.2 6'6 524 863.98 952.98 72.71 20.00
73. R fz8 34'6 6'7 584 847.97 955.02 73.17 14.43
74. & i 36.7 73 617 845.65 958.07 77.99 15.93
75. K#E SR 374 6'5 683 833.51 959.09 85.19 16.50
76. KITHiE 394 6'9 736 839.66 962.01 104.78 30.75
77. AEAHER 39.0 51 795 819.18 961.43 103.09 23.12
78. HFEE 400 6'4 836 818.65 962.88 " 113.76 29.67
79. " 395 8'7 795 827.62 962.15 110.81 30.84
80. &M 390 1000 736 840.58 961.43 106.28 32.25
81. fm iR 28'0 09’3 516.5 874.22 945.42 88.19 36.25
82. i i) 23'5 05'1 527 880.00 938.87 103.76 50.77
83. e 242 04'5 519 880.80 939.89 101.07 48.88
84. & IR 24'8 02'7 563 864.00 940.71 97.03 40.42
85. # M 268 02'9 516 878.12 943.65 93.71 41.82
36. F=% % 269 01'4 528 871.23 943.77 90.40 37.31
87. SH 532 28'.4 00’6 532 872.72 946.00 90.90 37.40
88. HILimR 28.2 139°57'9 325 911.68 945.65 66.32 33.64
89. SH 347 407 48'1 347 898.18 963.90 41.36 6.47
90. = X B& 400 48'9 301 903.18 962.84 33.23 2.96
91. SH 219 38.6 54'2 219 916.83 960.84 23.57 1.55
92. AARARD 39'6 58'2 426 883.62 962.25 52.83 10.00
93. SH 313 389 56’8 313 902.97 961.27 38.29 6.82
94. SH 204 37'5 54’8 204 918.82 959.19 22.58 2.07
95. SH 288 376 54’6 238 902.07 959.39 31.56 2.60
96. % F 372 577 523 853.90 958.84 56.46 3.86
97. SH 364 367 56’9 364 885.22 958.09 39.46 2.86
98. SH 316 359 56" 6 316 892.55 956.95 33.12 1.34
99. X 5} 354 57'5 405 874.91 956.24 43.65 2.93
100. #] B 344 570 266 906.86 954.76 34.19 7.44
101. & ni 35.2 547 180 924.65 955.85 24.35 6.25
102. 78 H F 33'9 59'4 400 886.90 953.93 56.41 16.19
103. R H# 29'5 140°00" 4 537 872.52 947.61 90.63 36.63
104. B 3l 3322 00'7 447 880.97 952.99 65.92 20.97
105. 1 3 302 07’3 516 864.19 948.67 74.76 22.87
106. & B 24°9 07'6 516 879.65 940.83 98.06 46.17
107. % & 262 09'1 516 880.32 942.75 96.81 44.92
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Fig.4 Distribution of Bouguer gravity anomalies. Unit is mgal.
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Fig.5 Gravity anomaly profiles passing the summit of Bandai
volcano in the EW and NS directions. K represents a fault.



16

B g&-E00 e
- A
IR
/ N
\3} '\
My NSNS
s Wibarg O\ = 71\ 228

3 Tertiary formatign
Mica schist and
(m .

" Fault

granodiorite: : ¢

L. Akimoio §
1 \ e Y Y
NPy st ~\¢
121~ (dGosikiznumg , 13 £~
SRR A
e e MRS SRl U
'\\,"\,'\:\’—' Vol 8 kewaikani
APIEN AT Uit \ﬁ 1S,
(X4 Al ! - DS
N -L,._ ~I‘~‘ Lk
- 1 a ot
AP W\ X O 4
/ Vol FEE—\
: = W o T ————t\\\
‘ e ———
{7 Alwvium Nekomdak ' |
// Siga-ming==-' »
= 1954 mudfioy o= ¢ =
g: =%
=3 1888 mudtiow. F—"Bandalsan> o) L =y
A 1 A toten
33 volcanic ejectd f: : A
t YOOI TE
B Akahani-yama 1668 SOMET L
- N Va
&R Kusiga-mine lav (4
(M Kobandai lava | A
o\ 2 Q
: L7
Q
& 8
N el 9 a d
v
L\t
L c
23 Nexoma Volcuno‘ = ‘“é—

N

Bandai-san

Fig.6 Geological map of Bandai volcano (Okada, 1952)
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