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Geology and aquifer of Ashinoyu 9 hotspring well in Hakone

by

Kazutaka MANNEN’", Kazuhiro ITADERA", Susumu MATSUZAKA " and Masao OYAMA".

Abstract

Geological and hyodrological analysis were performed on Ashinoyu O hot spring well located on the

southeastern foot of the central cones of the Hakone volcano. The geology of the well is suggested to be as follows

in descending order; soil or loam containing pumice flow deposit and andesite breccial(J- (OO0 m depth[] volcanic

sand and lava breccidl 00- (IO m0 opx- cpx andesite laval[TT]1- [TT1m{ and olivine bearing opx- cpx andesite

laval[(TTJ- OO mO The hot spring aquifer should be located at(00- OO m depth in an unconsolidified porous layer.

The hot spring aquifer is surrounded by cold water aquifers and these hydraulic potentials are in equilibrium. Hot

spring temperature increases in response to precipitation, although the temperature has been decreasing slowly over

the past decade. This implies that precipitation enhances hot spirng formation and incleases the potential of its aquifer.
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Figd Index map of Ashinoyu- O hot spring well.
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Figd Geological section and logging data of Ashinoyu- 0. p ., resistivity,; T, temperature of well bottom measured during
drilling; W.L., water head when the well bottom reached the depth. Logging data are refered from Geological Survey of

Japaril(ITDOand Oki et a/ O1110.
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Table 1 Bulk rock chemistry of Ashinoyu 0. FeO* indicates that all Fe was recalculated as FeO. All results were normalized to

gooooboboooooooobooooooooborrec*0ob0 FOOOODOOOODOOOODIMOOO 100

[T17%.
sample ID depth Si0O2 TiO2 Al203 FeO* MnO MgO CaO Na20 K20 P20s
RM58101-003-2¢ 2.8-3.lm  56.0 0.89 17.6 877 0.18 529 8.10 2.55 049 0.14
RM58101-003-3¢ 3.1-6.5m  57.7 095 169 834 0.16 443 793 288 059 0.15
RM58101-034-2¢ 34-37m 579 084 17.0 8.12 0.16 427 840 278 048 0.09
RM58101-045C 45-50m 582 0.73 173 17.63 0.16 459 8.41 267 030 0.07
RM58101-055C 55-60m 59.5 091 16.1 837 0.19 417 729 2.79 058 0.09
RM58101-065C 65-70m 585 0.83 16,5 8.54 0.18 461 785 263 034 0.08
RM58101-075C  75-80m 58.7 094 156 9.10 020 477 7.51 2.63 053 0.09
RM58101-085C 85-90m 60.4 091 162 799 0.17 455 653 272 053 0.08
RM58101-100C 100-105m 60.6 0.80 18.1 6.61 0.13 348 6.78 287 0.56 0.08
RMS58101-110C 110-115m 58.6 0.88 16.5 846 0.19 436 7.68 2.69 054 0.09
RMS58101-115C 115-120m 57.6 0.84 172 8.17 0.17 424 839 281 046 0.08
RM58101-120C 120-125m 584 0.84 172 795 0.16 395 8.12 289 046 0.09
RM58101-125C 125-130m 57.8 0.87 16.6 8.58 0.17 447 8.17 274 049 0.09
RMS58101-130C 130-135m 594 1.00 15.0 947 0.17 438 7.19 277 056 0.10
RM58101-137C1 135-140m 589 097 150 950 0.19 4.83 742 2.66 049 0.09
RMS58101-137C2 135-140m 584 090 157 895 0.17 442 791 287 0.55 0.09
RMS58101-142C 140-145m 59.0 090 155 8.83 0.17 436 7.75 2.86 0.55 0.09
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Several major elements vs SiO. wt% variation
diagram for bulk rock of Ashinoyu I filled circlel.
Variation of other central cone lavas is also shown as
hatched area [ unpublished datall.

Fig.3
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Fig.4 Temperature of hot sprindg]topland precipitation
O bottomUOof Ashinoyu 0.
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table a1 Parameters of calibration curve used for analysis
of this study. PHA, window interval of pulse height
analayser; peak, peaks of each element 0O 6 ,
degrees] b, slope of calibration curve; c, intercept
of calibration curve.

PHA peak b (wt%/keps) ¢ (wt%) accuracy
Sio2 20-124 108.80 0.167007 -1.608814 0.2133
TiO2 16-100 86.20 0.187024  0.002744 0.0192
Al203 24-142 144.60 0.176571  0.060215 0.0937
Fe203 12-136 57.55 0.030448  0.101388 0.0862
MnO 24-86 63.00 0.031669  -0.005534 0.0068
MgO 24-116 45.18 0315651  0.015335 0.0345
Ca0 24-128 113.14 0.043186  0.051033 0.0558
Na20 24-92 55.10 1.131409  -0.141419 0.0731
K20 36-124 136.72 0.044156  0.015001 0.0465
P205 20-110 141.00 0.099261  0.001986 0.0049
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table a1 Analysis of GSJ referemce samples by XRF
installed in Kanagawa Prefectual Museunil KPMO
using parameters in table aJ, and recommended
values 0 GSJ, normalized to (111%; Koide et

al. [1110.

STD JB-1b JB-2 JA-2
lab. KPM GSI KPM GSJ KPM GSJI
Sio2 52.350 52226 53114 52.959 57.723 57710
TiO2 1.260 1.288 1.187 1.184 0.703 0.675
ALRO3 14452 14.694 14.629  14.560 15.810  15.762
Fe203* 9.064 9217 14.270 14172 6.398 6.352
MnO 0.144  0.150 0.216 0.217 0.113 0.110
MgO 8.392 8.318 4.655 4.595 7.782 7.774
Ca0 9.738 9,810 9.696 9766 6.394 6.434
Na20 2819  2.687 2037 2029 3.173 3.181
K20 1.304 1.349 0.410 0.418 1.830 1.851
P20s 0.263 0262 0.098 0.100 0.154 0.149

99.783 100 100311 100 100.080 100
STD JA-3 JR-1 JR-2
Tab. KPM GSI KPM GSJ KPM GSI
Sio2 61884 62326 76.843  76.506 76.646  76.957
TiO2 0.698  0.701 0.115  0.112 0.065 0.071
Al03 15553  15.574 13114 13.010 12.863  12.933
Fe203* 6.508 6.606 0.955 0.902 0.827  0.783
MnO 0.107 0.104 0.109  0.100 0.123 0.114
MgO 3.680 3.723 0.128 0.122 0.054 0.041
Ca0 6.166 6.246 0.732 0.679 0.551 0.508
Na20 3.201 3.193 3.966 4.076 4060  4.057
K20 1.549 1.411 4.421 4.472 4,561 4.524
P20s 0113 0.116 0.017 0.021 0.007 0012

99.459 100 100.400 100 99.756 100
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