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) explosion crater opened in 1932.
@) explosion crater opened in 1937~1938.
o explosion crater opened in 1942.
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29. Geothermal Survey of the Volcano Kusatsu-shirane.

By Tsuneomi KAGIYAMA, Etsuro KovAMA, Noriya GYODA
and Daisuke SHIMOZURU,
Earthquake Research Institute.

The volcano Kusatsu-shirane located 80 km north of the volcano Asama had a steam
explosion at the end of February, 1976 in the NE part of the Mizu-gama crater. A photo-
graph taken by a visitor three months before the eruption showed abnormal geothermal
activity where the explosion occurred. But, no clear precursory volcanic earthquakes
occurred. In this point of view, the authors recognized the importance of geothermal
activity of the volcano Kusatsu-shirane as a symptom of eruptive activity and made
geothermal surveys for the prediction of future volcanic activity. The surveys were carried
out by infrared ground based scanner and CANON THERMO-CAMERA CT-4B for the
surface temperature distribution and thermistor probes for temperature distribution at 1m
depth.

The following results were obtained.

1. According to the infrared survey carried out in April and in August, 1976, a significant
temperature decrease inside the newly opened crater and a significant increase at the NE
part of the inner wall of Mizu-gama were detected.

2. The decrease in temperature of the vent inside the newly opened crater was due to
filling up by muddy lake sediment.

3. The reason for the increase of temperature at the NE inner wall of Mizu-gama is not
clear, however, it is worthy noting for future volcanic activity.

4. The 1 m depth temperature distribution at 151 spots showed that the geothermal activity
is high in the area north and east of Yu-gama which suggests a site of future voleanic

activity.
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1 1 1 76E- 9| 11.0 1415 | 1695 | V
T6E- 5 11.8 80 cm
2 1 1 T6E- 1| 11.0 1296 | 1560 | V
3 1 1 T6E- 6| 13.2 945 | 1018 | B
4 1 214 T6E-14 | 13.7 810 | 963 | B near the steaming
ground
412 25 14.1
5 1 2 14 T6E-19 | 45.0 750 | 1011 | B near the steaming
ground
412 40 43.1
6 1 1 76 E-20 | 19.8 723 8% | B near the steaming
ground
7 1 1 T6E-10 | 16.0 675 | 860 | B near the steaming
ground
8 1 215 T6E-11 | 13.4 570 | 780 | B scattered boulders
413 08 13.6
9 1 215 T6E-24 | 13.9 475 | 841 | B scattered boulders
413 00 14.2
10 1 21430 | 7T6E-23 | 14.1 558 | 915 | B
412 53 14.1
11 1 215 T6E- 4| 17.6 657 | 975 | B
412 45 17.4
12 41280 415 45| T6E-14 | 17.0 800 998 | B near the fumarole
13 41380 | 414 50| 76E-23 | 26.3 415 | 808 | B
14 41387 41500 | 76E-24 | 15.0 420 | 835 | B
15 41410 31505 | 76E- 6 | 18.3 445 | 1005 | B
16 41413 41510 | 76E-20 | 16.9 475 |1 1065 | B
17 41415 41515 | 76E-19 | 90.7 498 | 1085 | B near the fumarole
18 41430 415625 | T6E-4|15.2 550 | 1180 | B,V
19 41455 41530 | 76E- 9| 14.4 625 | 1283 | V
20 41630 51305 | 76E-9}11.8 — 8| -9 | B,V
21 41640 612 40| 76E- 4| 13.0 —220| 110 |V
22 41645 | 61220 | 7T6E-10 | 13.8 —155| 183 | B
23 41653 | 616 15 | 76E-24 | 11.5 —195| 243 | B
24 41705 61513 | 76E-6| 11.1 — 85| 298 | B
25 41720| 61402 |76E-7| 9.9 3| 815 |B
26 41730 61739 76E-11| 9.6 93| 305 |B
27 41737| 617 25 | T6E-15| 11.8 245 348 | B
28 41750 61731 76E-18 | 12.5 335 | 430 | B wet soil
29 41800 71530 |76E- 3| 14.9 375 | 555 | B wet soil
30 41840 71532 | T6E-1|14.7 445 594 | B

(034)
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31 418 15| 715 40| 76E-21 | 14.4 511 | 663 | B
32 41900| 617 16 | T6E-138 | 12.0 48| 185 | B
33 41905] 616 53| T6E- 8 | 11.0 0 0B standard point
7 13 03 11.1
8 18 07 11.1
23 13 10 11.4
24 14 22 11.4
25 13 26 11.5
27 14 57 11.7
34 41910 61700 76E- 2| 13.4 135 8B
35 61705 71311 | 76E~- 7 |10.0 185 0|V fissure zone
36 61710 71316 | 76E- 6 | 13.0 120 8|V
37 61730 71329 76E-13 |12.7 108 | 88 | B
38 61740 71335 |76E-2]10.8 59| 465 | B near the water pool
39 61745| 71350 | 76E-18 | 10.9 — 80} 392 B near the water pool
40 61752 71344 |76E-11]|11.2 — 17| 465 | B wet soil
* 6 18 08 18.8 water temperature
of Yugama
15.2 atmospheric
temperature
41 71348 | 71703 | T6E- 2 | 12.6 — 93| 438 | B
42 71855| 71707 |76E-15|11.8 — 80| 342 | B
43 71417 71717 | T6E-18 | 12.6 287 | 240 | B
44 71426 | 717 23| T6E-11 | 12.7 195 | 168 | B
45 T1434| 71728 | 76E- 6 |12.3 263 | 130 | B
46 714441 717 34| 76E-24 | 13.7 438 65| B
47 71453 | 71739 | T6E- 17 |12.8 528 195 | B
48 71504 | 717 44 | 76E-13 | 12,6 428 | 310 B
49 7 717 51 | 76E- 9 | 13.2 440 | 400 | B
50 7 718 00 | 7T6E-17 | 16.2 543 ] 460 | B
51 7 71806 | T6E- 5 | 13.8 610 | 525 | B
52 71617| 71811 | 76E- 3 |11.9 717 593 | B
53 71623| 71816 T6E-12 | 13.5 759 | 569 B
54 71632 | 71821 |76E-22 | 12.7 745 | 460 | B
55 71645 718 27| T6E-10 | 14.4 670 | 254 B
56 81250 | 817 58 | T6E-10 | 11.5 —304 25| B
57 813 00| 817 48| T6E-11 | 12.6 448 | 258 | B
58 813 12| 81739 | T6E-17 | 11.5 —240 1 3823 | B
59 81319 | 81734 | T6E-3 | 11.9 —238 | 410 | B
60 81329) 81540 | 76E- 9| 11.7 —400 | 503 | B,V
61 81343 81549 | T6E- 6| 10.7 —b45 | 648 | B

(m34)
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62 | 81355 | 81555 | 76E- 2 | 10.7 —488 | 860 | B
63 | 81404 81600 | 7T6E- 7| 11.0 ~348 | 893 | B
64 | 81412| 816 08 | 76E-19 | 56.1 —195| 930 | B steaming ground
65 | 814 19| 816 25 | T6E-12 | 12.6 —203| 903 | B
66 | 81438 | 816 32 |T6E-13 | 12.2 —140 | 888 | B
67 | 81447 | 81639 | 7T6E-24 | 13.1 — 60| 98 | B
68 | 814 57| 816 49 | T6E- 4 | 10.6 119| 787 | B
69 | 81513 | 816 44 |76E- 5| 12.4 60| 838 | B
70 | 81525 | 816 57 | T6E-15 | 11.5 — 95| 695|B
71| 81540 | 81701 |76E-22 | 12.4 0| 658 |B
72 | 81600 | 817 08 | 76E-18 | 10.9 —193| 545 | B
73 | 81610 | 817 14 | 76E-14 | 12.2 —260 | 713|B
74| 8159 | 817 25 | 76E-16 | 10.9 —655 | 673 | B
75 | 81640 | 817 20 | 76E-20 | 12.3 —669 | 793 | B
76 | 23 13 38 | 23 16 23 | T6E-16 | 13.6 | 13.3 180 | 43| B
77 | 23 13 49 | 23 16 39 | T6E-20 | 14.1 | 13.8 388 | —15 | V
78 | 23 14 01 | 23 16 50 | 76E-19 | 12.7 | 12.4 378 | 205
79 | 28 14 11 | 23 16 57 | 76E-14 | 13.3 | 13.0 350 | 350 | B fissure zone
80 | 23 14 28 | 23 17 12 | 76E- 3 | 16.8 | 16.5 430 | 514 | B
81 | 2314 40 | 23 17 21 | 76E-17 | 17.0 | 16.7 450 | 564 | B
82 | 23 14 49 | 23 17 29 | 76E-11 | 26.7 | 26.4 482 | 605 | B
83 | 2314 59 | 23 17 87 | T6E- 2 | 26.9 | 26.6 545 | 628 | B
84 19231515 | 23 17 50 | 76E-10 | 14.5 | 14.2 641 | 365 B
85 | 23 15 23 | 23 18 01 | 76E-13 | 13.9 | 13.6 533 | 285 | B
86 | 23 15 37 | 23 18 17 | 76E-22 | 12.8 | 12.5 160 | 185 | B
87 | 231548 |23 18 28 | T6E-15 | 12.7|12.4| — 35| 233 | B
88 |23 15 57 | 23 18 36 | T6E- 9 | 18.0 | 12.7 | —125| 100 | B,V
89 | 24 08 25 | 24 12 11 | 76E-15 | 13.6 | 13.3 75| 633 | B scattered boulders
90 | 24 08 43 | 24 12 24 | T6E-13 | 14.1 | 13.8 675 | 683 | B scattered boulders
91 | 24 08 58 | 24 12 38 | T6E-10 | 14.9 | 14.6 625 628 | B scattered boulders
92 | 240918 |24 12 46 | 76E- 3| 13.9 | 13.6 584 | 676 | B
93 | 24 09 25| 24 183 02 | 76E-11 | 14.3 | 14.0 630 | 694 | B scattered boulders
94 | 24 09 45 | 24 13 17 | 76E-22 | 13.8 | 13.5 669 | 748 | B
95 | 24 10 03 | 24 13 31 | 76E-17 | 13.1 | 12.8 690 | 780 | B
96 | 24 10 13 | 24 13 31 | 76E- 9| 13.5 | 13.2 790 | 731 | B
97 | 2410 26 | 24 13 51 | 76E- 2| 13.1 | 12.8 905 | 705 | B
08 [ 241038 241359 |T6E-413.1]12.8 908 | 465 | B
99 | 241510 |25 14 01 | T6E- 2| 14.9 | 14.5 771 1124 | V
100 | 24 15 27 | 27 11 45 | 7T6E-11 | 12.7 | 12.1 48511230 | B
101 | 24 15 40 | 25 14 49 | 76E-15 | 13.7 | 13.3 435 1140 | B

(=34)
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102 | 24 25 15 17 | 16E-19 | 83.0 | 87.6 425 | 1085 | B steaming ground
103 | 25 08 55 | 25 14 17 | 76E-10 | 82.4 | 82.0 625 | 1133 | B steaming ground
104 12509 27 |25 15 16 | T6E-14 | 93.3 | 92.9 395 | 1072 | B steaming ground
105 | 25 09 55 | 25 15 30 | 76E- 5 | 13.3 | 12.9 353 | 963 | B

106 | 25 10 03 | 25 15 43 | 7T6E-22 | 13.0 | 12.6 263 | 938 | B

107 | 2510 11 | 25 156 55 | 76 E- 9 | 12.6 | 12.2 317 | 848 | B

108 | 25 10 20 | 25 16 06 | T6E-18 | 12.8 | 12.4 215 | 839 | B

109 | 25 10 27 | 25 16 15 | T6E-12 | 18.2 | 12.8 220 | 792 | B

110 | 25 10 83 | 25 16 26 | 76 E-17 | 11.4 | 11.0 273 75 | B

111 {2510 46 | 25 16 42 | T6E-13 | 11.6 | 11.2 215 | 727 | B

112 {25 11 07 | 25 08 07 | T6E-24 | 13.3 | 12.7 141 | 879
113 |25 11 18 | 27 08 25 | T6E~ 7 | 14.8 | 14.2 175 | 940
114 1 2511 26 | 27 08 32 | T6E- 4 | 18.7 | 18.1 163 | 995
115 | 2511 36 | 27 08 41 | T6E- 3 | 89.6 | 89.0 255 | 1010
116 | 25 11 47 | 27 08 57 | T6E-16 | 93.8 | 92.7 290 | 1080 | B steaming ground
117 | 25 11 52 | 25 15 00 | 76 E-20 | 92.5 | 92.1 343 | 1080 | B steaming ground
118 | 27 07 34 | 27 17 42 | T6E-22 | 19.3 | 18.9 663 | 1068
119 |27 07 42 | 27 17 51 | 76E-18 | 15.2 | 14.8 545 | 1000
120 |27 09 12 | 27 10 50 | T6E- 4 | 26.4 | 25.8 240 | 1080 | B near the steaming

ground

121 [ 27 09 18 | 27 10 56 | T6E- 7 | 18.5 | 17.9 200 | 1080

122 | 27 09 22 | 27 11 01 | 76E-13 | 18.8 | 18.2 175 | 1043 near the steaming
ground

123 | 27 09 80 | 27 11 10 | 76E- 9 | 27.0 | 26.4 145 | 1090
124 |27 09 35|27 11 16 | T6E-12 | 16.6 | 16.0 185 | 1113
125 | 2709 39 | 27 11 22 | T6E- 3 | 14.1 | 13.5 245 | 1160

126 | 27 09 47 | 27 11 30 | 76E-24 | 16.6 | 16.0 343 | 1225 |V

127 | 27 09 58 | 27 11 54 | 76E- 5 | 16.9 | 16.3 323 | 1165 | V

128 | 27 10 06 [ 27 11 388 | T6E- 2 | 16.2 } 15.6 390 | 1185 | V

129 |27 10 15 | 27 12 01 | 76E-15 | 24.2 | 23.6 285 [ 1105 | V near the steaming
groun

130 | 27 27 12 16 | 7T6E-10 | 16.2 | 15.6 115 | 993

181 | 27 2712 25 | T6E- 4 | 156.3 | 14.7 55 | 960

182 § 27 27 12 45 | 76E- 7 {18.83 | 17.7| — 10| 988

133 | 27 2712 85 | T6E-19 | 18.2 | 17.6 | —120 | 970 near the steaming
ground

184 | 271135 (27 12 41 | 76E-18 | 15.4 | 14.8| — 85| 1015

185 | 27 11 44 | 27 12 51 | 76E-11 | 23.8 | 23.2 33 | 1023

136 | 27 11 53 | 27 13 00 | 76E-20 | Z 65 | 1000 | B steaming ground

187 127 12 00 | 27 13 07 | T6E-16 | 13.2 | 12.6 60 [ 1073 | V
138 |27 1330 | 27 15 49 | 7T6E- 7 | 13.6 | 13.0 | — 38| 845
139 | 27 18 46 | 27 15 81 | 7T6E-15 | 14.1 | 13.5 | —228 | 803

(23K4)
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27 13 58 | 27 15 22 13.7113.1 —238

27 27 16 35 15.2 | 14.6 382 center of
Mizugama

21 27 16 40 23.7123.1 376
27 27 16 37 16.9 | 16.3 379
217 27 16 46 18.5 | 17.9 388
21 27 16 44 17.0 | 16.4 385
21 28 16 49 15.8 1 15.2 407
21 27 16 52 25.2 | 24.6 432
217 27 16 57 18.3 | 17.7 357
27 27 17 00 20.6 | 20.0 332
27 27 17 04 19.4 | 18.8 362
21 27 17 08 19.7 1 19.1 343
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