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Geology of the two hot spring wells in Shimoyuba district Hakone volcano, Japan

by

Kazutaka MANNEN *

Abstract

Two hot spring wells (DTI-1 and DTI-2) were drilled recently in Shimoyuba district, located on the northern end

of the central cones of Hakone volcano. Core samples captured at 50m intervals revealed the geological structure

of this district. Geology of DTI-1 is as follows in descending order; unconsolidated talus deposit containing

megabreccia of the old somma lava and pyroclastic flow deposits (O c. 300m depthd , altered andesite (c. 350

O c. 600m depth) and altered pyroclastic breccia (c. 650 0 c. 700m depthd . The altered andesite and pyroclastic

deposit should be correlative with Yugashima group (tertiaryO . Geology of DTI-2 is as follows in descending

order; talus deposit of the central cones (O c. 50m depthl , fresh olivine bearing opx-cpx andesite (c. 100

O c. 300m depthO , unconsolidated pyroclastic breccia (around 360m depth) and consolidated

pyroclastic breccia (c. 400 O c. 600m depth . Absence of basement (Yugashima group) and thick pile of the

pyroclastic breccia in DTI-1 indicate subsidence or lack of the basement and filling up with fall-back deposit

beneath the central cone lavas.
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Fig.1 Geological map of the Shimoyuba (after Kanagawa prefecture, 1980} and locations of the hot spring wells (DTI-1 and DT1-2),
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EH1 DT #5850 h - ARNBERBEER. ¥ATH—T>=0), a) FES50.1m. b) FE 100.5m. c) FE 151.5m.
d) M 252.0m. e) &K 350.5m, f) FRE502.8m. g) FRE646.2m. h) ZRE 556.8m,

Photo 1 Microphotograph of thinsections of DTI - 1 rocks. a) 50.1m depth, b) 100.5m depth, ¢) 151.5m depth, d) 252.0m depth,

e) 350.5m depth, f) 502.8m depth, g) 556.8m depth, h) 646.2m depth.
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4.2 DTI-2
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Photo 2 Microphotograph of thinsections of DTI-2 rocks. a)49.3m depth, b) 109.7m depth, c)olivine with reaction rim, 109.7m depth,
d)300.2m depth, e) 301.2m depth, f)363.5m depth, g)398.05m depth, h)499.7m depth.
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Fig.2 Si0: - FeO" ./ MgO plot of lava of DTI-1 and DTI-2.
Figures indicate the depth of the sample.
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Table 1 XRF analyses of lava of DTI-1 and DTI-2.Total oxide is normalized to 100%.

well DTI-1

depth(m) 50 151 201 302 350 400 453 502
unit’ To To To To M21 M21 M21 M21

O wth)

Si02 70.53 52.42 54.64 54.53 58.53 53.81 54.25 51.59
Ti02 0.70 0.74 0.74 0.79 0.70 0.73 0.73 1.02
Al203 14.64 19.59 19.64 17.79 18.82 20.06 19.46 21.68
Fe0* 4.23 9.12 7.66 9.09 6.35 7.36 7.77 8.57
MnO 0.12 0.24 0.12 0.21 0.12 0.13 0.14 0.17
MgO 0.96 4.17 3.97 4.86 3.00 4.76 4.75 3.30
Ca0 3.59 11.29 10.05 10.03 9.48 10.41 10.03 10.93
Na20 4.16 2.10 2.61 2.29 2.52 2.38 2.54 2.53
K20 0.89 0.25 0.45 0.32 0.34 0.22 0.18 0.06
P205 0.18 0.07 0.12 0.10 0.15 0.15 0.15 0.15
Fe0/MgO0 4.39 2.19 1.93 1.87 2.12 1.55 1.64 2.59
well DTI-1 DTI-2

depth (m) 556 596 49 109 150 199 248 300
unit’ M21 M21 Tc S1 S1 S1 S1 S1

O wth)

Si02 55.44 54 .57 60.11 60.21 61.48 62.47 61.03 58.97
Ti02 0.90 0.71 0.64 0.77 0.73 0.69 0.73 0.77
A1203 18.70 19.68 17.77 16.82 16.63 16.73 16.94 16.98
FeO" 9.20 8.12 6.56 7.45 6.84 6.43 6.86 7.83
MnO 0.16 0.18 0.14 0.15 0.14 0.15 0.14 0.15
MgO 3.94 3.80 3.57 3.42 3.25 3.14 3.19 3.84
Ca0 8.99 10.04 7.85 7.42 7.11 6.69 7.31 7.82
Na20 2.43 2.44 2.85 3.07 3.13 3.03 3.13 3.03
K20 0.15 0.38 0.42 0.57 0.59 0.56 0.57 0.51
P205 0.11 0.09 0.09 0.11 0.11 0.11 0.11 0.11
Feo'/Mgo 2.34 2.14 1.84 2.18 2.11 2.04 2.15 2.04

:000030000000000000000

D;Marks are same as in figure 3.See text for detail
000 FeOOODOODO.

“:Fe0 as total iron
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Fig.3 Geological cross section along A-B line in Fig.1.
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Table 2 Composition of hot spring water of DTI-1 and DTI-
2 (analyst; T.Awaya and N.lIshizaka[ .

DTI-1 DTI-2"
ooooo 19970 7030 199701 600 901
0d a@) 70.4 21.7
oooo  (m) 700 500
Na+ (mg/1) 536 34.7
K+ (mg/1) 6.98 2.95
Mg+ (mg/1) 0.51 16.3
Cat+ (mg/1) 183 32.2
Hw2103 (mg/1) 84 96.1
HBO2 (mg/1) 38.6 1.21
C1- (mg/1) 899 8.64
S04- (mg/1) 349 86.8
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Fig.4 Chemical compositions of hot spring waters of DTI-1 and DTI-2, projected onto

althe Na'-Ca®"-Mg? and blthe

Cl - 2C0.-SO/ " diagrams. Fields for four types of thermal water in Hakone (I ~IV) are also shown {after Oki and Hirano,
1970). 3 CO; was calculated assuming alt CO:; dissolved as HCOs™
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