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A supplementary gravity survey in Hakone volcano district in 1999

by
Izumi YOKOYAMA", Toshikazu TANADA" and Kazutaka MANNEN""

Abstract

Hakone volcano has attracted geologists' interest since the 19th century because of its geological complexity and
aboundant hot springs in the caldera. A fundamental geological research of this volcano had been achieved in 1950s.

After 1970, drillings for hotsprings have incresed in number and depth though their sites were limited, and
revealed the new findings in geology of the volcano. Additionally, modern ideas and techniques in geology have
been applied to this volcano, and new aspects on its geology are surfacing.

The central part of Hakone caldera, occupied by the central cones, i.e. Kami-yama cone (1438 m high) and
Komaga-take cone (1356 m high) have been left unsurveyed gravimetrically because of their difficult accessibility.
There are no drilling wells in this region because of regulation of hotspring utility. It is necessary to combine the
results of the drillings with the Bouguer anomalies to infer the geology of the whole caldera area. A supplementary
gravity survey and necessary height measurements by a GPS were carried out in 1999. This report describes
technical aspects of the supplementary gravity survey and related work, and preliminarily discusses the basement
structure of the central part of the caldera. The authors expect that another paper should discuss volcanological

significance of the structure of Hakone caldera on the whole.
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Fig.1 Geological map (after Kuno, 1950) and drilling sites.
D oomooonomonooosn 150 The star symbols denote the drillings which reach the
basement .
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Fig.2 Geologic stages of Hakone volcano based on
lithostratigraphy and K-Ar age (Hirata, 1996).
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Fig.5 Gravity points in the Hakone district. Double circles
denote the points surveyed in 1999 (KA, Kami-yama;
KO, Komagatake).
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Fig.6 Determination of mean density for corrections.
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Table 1 Gravity measurements on and around Hakone caldera.

No. A = H A 3 FREHEE ) o WRMHE T —-RE
(m) 139°E 35°N 979, (mgal) 979, (mgal) (mgal) (mgal)
1 KigRBARFEMEE  1028.15 13 14.5 753.42 580.22 7.0 52.0
2 B E = A 1327.0 1.9 13.2 751.63 502.48 238 56.2+1.0
37— I3/4 (1260) 2.0 13.2 751.61 524.31 18 —
4 Hr—"7 )L 1174 2.0 13.1 751.55 541.05 16 54.6
57— 1/4 (1104) 2.0 13.1 751.47 557.52 12.8 —
6 7—T7 I TFER 1050 2.2 13.0 751.36 573.22 9.0 53.7
7 8LEKRT) BM (423) 3.8 14.5 753.42 709.17 6.5 52.0
8 BMII 1218247 J)LAT  420.319 3.8 14.5 753.42 710.72 6.5 53.0
9 By EINAF 933 0.9 14.8 753.83 603.54 5.5 53.2
10 SH 5 4 & 1356 1.7 133 751.76 499.63 20.8 56.4+1.4
11 59 ke 1242 1.4 13.4 751.91 531.89 12.4 55.9+1.0
12 4 LmE e E 1321.0 1.3 13.6 75223 511.38 16.5 56.0+1.0
13 ML =F/A 1437.9 1.4 13.8 752.43 474.98 27.8 55.5+1.7
14 55 4 AL 5 I 51 1213.54 1.6 14.2 753.01 534.10 14.5 53.1
15 BM0O02- 1024 R 830.763 1.1 10.8 748.16 622.88 4.1 55.1
16 wLIEE * 0 (1.9) 548.02 —
17 R\ THEHRS o (1.8) 539.59 —
18 BREL T ilE * (2.1) 14.4 753.24 571.20 —
19 B 1 EH BERT 756.9 2.4 14.6 753.53 638.19 8.2 53.5
20 REHGRA—1) 2T 865.58 2.1 14.4 753.30 613.74 12.0 56.1
21 mbixRILGE * 536.49 —
22 b lE g 1112.12 1.0 13.4 751.83 559.06 9 52.2
23 wubEmEE LD 844.51 0.4 13.3 751.76 621.80 4.4 53.6
24 SH B 962 1.9 12.8 751.08 595.47 4.9 53.4
25 SH 5 / Tt 952 2.4 13.6 752.12 598.75 7.8 56.4
26 SH #% / TERiE 891 2.8 13.3 751.56 609.08 6.3 52.9
(R
#:4&T BMII 12180 184.672 5.4 13.9 752.56 756.73 7.0 50.3
K¥FHBMII 12181 327.651 4.6 14.2 752.98 727.00 7.3 51.1
/NAE BMIT 12183 614.063 3.0 14.2 752.98 669.20 5.0 51.5
IH3 farg 380 04.1 12.6 750.80 719.28 9.8 58.9
H7 =2 ig AL 844 2.7 13.0 751.36 614.83 7.0 49.6
A8 A HIE 858 2.4 12.6 750.80 612.85 6.5 50.6
10 SH 726 726 2.0 11.8 749.65 646.82 35 54.7
50 Wi b5 646 0.7 15.9 755.53 665.08 3.0 49.6
51 kA 645 1.4 15.8 755.33 667.47 3.0 52.0
52 SE{FHE 545 22 15.4 754.66 686.10 4.4 51.5
53 SH 471 471.1 3.0 15.2 754.43 701.10 5.3 51.9
54 SREER T 540 3.1 14.8 753.85 686.84 45 52.1
55 BENER 751 2.3 14.6 753.56 636.93 9 51.7
56 Lnig 878 1.4 14.7 753.75 616.69 6 55.2
58 {iA R 790 0.0 14.5 753.42 630.92 6 51.1
80 B i BE 861 1.7 12.5 750.66 617.37 4 53.4
83 SH =)L 745 661 59.5 15.4 755.33 658.91 3 46.8
Al & /e 725 1.2 11.3 748.89 646.32 35 54.8
15 /e 725 0.2 13.2 751.63 648.16 23 52.7
12 ¥ /i 725 0.7 12.5 750.66 644.74 2.3 50.2
14 EEARTI 752 59.7 14.3 753.13 637.56 44 438.4
15 )78 693 59.1 14.9 753.99 650.12 3.5 46.7
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Fig.7 Bouguer gravity anomalies on and around Hakone
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Fig.8 Bouguer gravity anomalies from the Izu peninsula to
Hakone caldera after Tajima, H. (1965, private com.).
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Fig.12 Gravity anomalies and basement structure along line CD (from Mikuni-yama to Myojyo-take) in Fig. 1.
The two star symbols show probable explosion centers of the caldera (large) and Kamiyama (small).
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