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Gravity Anomaly on Haruna Volcano in Kwanto, Japan

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

The definitions of volcanic calderas and craters are not necessarily clear among volca-
nologists. Classical definitions may have based on topographic features, e. g. volcanic
depressions of large diameter were named calderas while those of small diameter craters, and
their criterion was about 2 km. Since 1960s many data of gravity anomalies on volcanoes
have been accumulated, and the calderas are classified into two types, high and low gravity
anomaly types. By analyses of gravity anomalies on volcanic depressions, a genetic discus-
sion of their definitions may be possible. In this respect, volcanic depressions of small
diameter such as so-called craters, are interesting targets to be studied gravimetrically.

Haruna volcano stands at the north-west of Kwanto plain, measuring 1,448 m in
maximum height and having a summit depression (2 km X 3 km). The gravity anomalies
observed on this depression are rather small and low relatively to the surroundings.

If one plot mass deficiencies at the volcanic depressions deduced from gravity anomalies
against their diameters, both calderas and craters drop on a straight line on logarithmic
coordinates and satisfy the cubic low. The authors conclude that both calderas and craters
should have genetically the same origin.
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Fig.1 A topographic sketch map of the summit area of
Haruna volcano. The numerals denote heights in meters.
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Fig. 2 Distribution of gravity points on Haruna volcano.

The

hollow circles denote the GSI bench marks.
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Fig.3 Observed gravity values vs. heights
of gravity points. y, denotes the nor-
mal grvity values.
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Fig.4 Distribution of Bouguer gravity anomalies on Haruna
volcano. Unit is mgal.
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Table 1. Gravity values on Haruna volcano. 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. # K E 36°28.3 138°52.3 1084 642.71 858.97 118.26 9.23
2. " 28.3 52.0 1084 643.17 858.97 118.72 9.69
3. 4 28.2 522 1084 642.97 858.83 118.66 9.63
4. " 28.4 52.0 1084 643.04 859.12 118.44 9.41
5. PIEAH 28.0 520 1087 643.07 858.54 119.98 10.65
6. = R B 275 52'.4 1087 641.25 857.82 118.88 9.55
7. i ® 280 52.3 1085 641.24 858.54 117.53 8.40
8. " 283 52.3 1084 641.97 858.97 117.52 8.49
9. = X ¥ 28.4 52’4 1089 641.40 859.12 118.35 8.81
10. # == 284 52'1 1084 642.70 859.12 118.10 9.07
11. K—}E 284 52.0 1084 643.41 859.12 118.81 9.78
12. #) =] 283 51'5 1084 643.89 858.97 119.44 10.41
13. HL®AD 280 51.5 1088 642.92 858.54 120.14 10.70
14. 8 5 27.6 522 1085 642.49 857.97 119.35 10.22
15. SH 672 295 55°5 672 718.20 860.70 64.88 —2.71
16. X & # 294 57.2 488 756.77 860.56 46.81 —2.28
17. #* n 295 59°.6 210 811.48 860.70 15.59 —5.54
18. # 123 3223 564 330 792.15 864.74 29.25 —3.94
19. & = 7 311 555 506 755.33 863.01 48.47 —2.42
20, HPFIE 30.2 55°.0 575 740.48 861.71 56.22 —1.62
21. LALEE 292 55.1 794 694.10 860.27 78.86 —1.00
22. Ar—15E 291 54'2 1010 651.30 860.13 102.86 1.27
23, Yt ik 285 541 1166 616.63 859.26 117.20 —0.08
24, W FUF 284 53.5 1158 622.39 859.12 120.63 4.16
25. 4 ET 283 53.3 1120 632.99 858.97 119.65 7.00
26. BLALEE 28'4 53.0 1121 633.11 859.12 119.93 7.18
27. SH1111 282 532 1111 635.21 858.83 119.23 7.49
28. FES I 28.0 53.1 1102 637.58 858.54 119.12 8.28
29, BAEL 283 52.5 1390.7 560.19 858.97 130.39 —9.49
30. ¥—7MR 281 525 1093 638.94 858.69 117.55 7.61
31, # H E 274 51.3 1004 659.35 857.68 111.50 10.52
2. 4 — 7 272 51.0 904 675.90 857.39 97.48 6.56
33. # K H 27.0 51.0 822 690.16 857.10 86.73 4.05
34. SH 731 26.2 50’5 731 704.76 855.95 74.40 8.72
35. — DG 260 50’0 630 720.77 855.66 59.53 —3.84
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Fig.5 Distribution of Bouguer gravity anomalies at the summit

area of Haruna volcano. Unit is mgal.
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Gravity LAT. LON. Height Obserbed Normal Free-air Bouguer
value value anomaly anomaly

Point (North) (East) (m) 979, 979, (mgal) (mgal)
36. SH 612 36°25'3 138°49'.4 612 721.01 854.65 55.22 -6.33
37. WS 251 48'5 488 746.58 854.37 42.81 —6.28
38. ELEAH 240 481 399 765.00 853.65 34.48 —5.65
39. bLOH 29'6 545 984 655.73 859.98 99.41 —4.40
40. o I = 28'5 550 978 654.85 859.26 97.40 —9.68
41. LE S 28'3 55.2 1062 634.26 858.97 103.02 —3.79
42. INT7H 274 554 968 651.21 857.68 92.25 —5.11
43. & g = 276 56.1 903 664.75 857.97 85.45 —5.38
4. # — 7 281 55.2 971 655.98 858.69 96.71 —7.24
45, ~r—t 266 541 780 698.55 856.53 82.73 4.27
46. " 26.3 544 654 722.72 856.09 68.45 2.67
47. & & # 256 55.2 515 749.41 855.09 53.25 1.45
8. B Z R 25.3 55.6 405 765 .54 854.65 35.87 —4.86
49, = X P& 242 57.2 283 787.76 853.07 22.02 —6.44
50. SH 264 27'1 594 264 791.01 857.25 15.23 —11.32
51. BEMT 274 581 410 762 .58 857.68 31.43 —9.81
52. SH 606 284 57.0 606 726.68 859.12 54.57 —6.38
ag, (mgal) , 0
P=2.49/cc
6 4 -1.4
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