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Arsenic concentration in hot spring waters from the Niigata Plain and Shinji Lowland, Japan.
—Source supply of arsenic in arsenic contaminated ground water problem, Part 2—

Yoshihiro Kubota?, Daiki Yokota® and Yutaka Ishiyama®

Abstract The purpose of this study is to investigate the distribution of arsenic concentration in hot spring waters
from the Niigata Plain, central Japan and the Shinji Lowland, western Japan and to consider the origin of arsenic
supply for groundwaters in the modern sedimentary basins.

The hot springs distributed in the inner area of the Niigata Plain have low temperature (11 to 40°C) and
low As content (0.1 to 10 ppb). However, hot springs in the inner area of the Shinji Lowland have middle to high
teraperature (40 to 85 “C) and middle to high As content (10 to 114 ppb). The As contents in the Shinji Lowland
hot springs are about ten to hundred times higher than those in the Niigata Plain. The hot spring distribution
pattern, geology, and the arsenic content of hot spring waters closely depend on geological structure under the both
plains. In the granitoid and green tuff areas, the temperature and arsenic concentration of hot spring waters are
high compared to the Tertiary and Quaternary sediment areas. The hot springs are distributed along deep fracture
zones at the margins of the plains. It is considered that the hot spring waters is the mixture of underground geothermal
water from the basement fractures and ground waters of meteoric origin. Arsenic is eluted from the basement
rocks into the geothermal water. In the eastern part of the Shinji Lowland hot spring waters with high temperature
and high concentration of arsenic appear at hot springs upwelling from depth near the basement rocks. This shows
that the arsenic concentration is controlled by the mixing rates of the meteoric water and geothermal water. The
low arsenic concentration in the Niigata Plain compared with the Shinji Lowland is mainly due to the low arsenic
content of the geothermal water. It is also due to the tick sedimentary rocks overlying basement rocks which
reaches 7,000 m or more below the surface.

Key Words . Farsenic concentration in hot spring waters, source of arsenic supply, Niigata Plain, Shinji Lowland, geothermal warter,

meteoric waters, basement's fractures, arsenic contaminated ground water problem.
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HWRRERBYE OV RBEEE, KEHR (RESA
B) T 1,500~ 2,000 ppb (A - A7 1985), BAED
7K 1.7 ppb (Kanamori and Sugawara 1965) & &
NTN5,
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~%0 10 77 ppb W RSBEENH 5. 5 2 RIZTROE O HiZH
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o B 15 2~450 120
B S 13 3~220 44
+ 29 240
Fit 12 10~2,270 430
J\E® 34 1~11,660 1,240
N E 20 5~11,000 2,310
I\EEF RS 9 1~2,770 930
EEIILE 13 1~2,940 490
IS 103 8~17,490 550
FoEn 5 30~3,120 1,020
BE 49 8~1,200 410
EELH 1 200 200
SEmH 10 3~83 56
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8~3,110

EIRRES 17| 4~25,510 1,930
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£ 4] 12~25710| 13,100
wE 27 1~2,010] 380
[of3 19 1~65 17
BE 41 5~5,900 630
R 4 21~510 160
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BHEEBFTHHENWE ZAT-150m, BFICIZ =Nl Fick
ATWES (B 1976, R A8 —7 1979, #HiER
2000).
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0.46 30.9 184 - | FRUSABHR
0.9 17.7 B >8.5 |BHER (BEMESHLSR)
2.7 - - -
1.3 13.0 BB, - | HERSER FHbKE - BREERESUR)
12 64.0 - - | FPUDA - ALY ABHCES
0.67 15.8 88 7.4 |FRUSABIEWAEE (PRERESLR)
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