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Map showing the location of the Hakkoda Tunnel excavating area.
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Table 1 List of chemical compositions of solution reacted with andesitic rocks.

3B643000- 3B643000- 3B643000- 3B643000- 3B643000-|3B644504 3B644504 3B644504+ 3B644504 3B644504
12000 1h 120001d 120004d 12000 7d 12000 1M [+01600 1h +01600 1d 016004d +01600 7d +01600 1M
Lithofacis Andesitic pyroclastic rocks Andesitic lava
pH 8.6 8.3 8.5 8.2 7.7 8.0 7.9 7.9 7.7 7.8
(ppm)
Na' 14.45 16.83 17.45 20.47 24.82 3.33 4.24 5.46 5.76 6.55
K 0.26 0.23 0.39 0.26 0.17 0.99 0.94 119 110 0.97
Mg2+ 2.22 2.23 2.23 2.23 2.24 ND ND ND ND 2.72
ca? 14.37 15.65 15.27 20.41 31.61 14.05 15.72 18.39 22.31 29.36
Fe 0.21 0.15 0.30 0.20 0.10 0.20 0.04 0.29 0.18 0.28
n 0.02 0.02 0.03 0.02 0.01 0.04 0.04 0.06 0.09 0.02
cl 0.48 0.29 0.58 0.53 0.27 1.22 1.24 174 148 1.25
8042‘ 14.74 20.25 20.10 22.31 37.70 2.90 3.22 379 3.94 6.13

ND; not detected
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Abstract

Acid water is formed in the area mineralized around some deposits in the Hakkoda Tunnel
excavating area, while generation alkaline water is detected in an area consisting of diagenetic weakly
altered andesitic volcanics in the Hakkoda Tunnel No. 3 construction area. Geology of the No. 3
construction area consists of the Wadagawa Formation of Middle Miocene age. The Wadagawa
Formation is mainly composed of weakly altered andesitic lavas and their pyroclastic rocks with some
lapilli tuffs. The mineral assemblage of weakly altered andesitic lavas is plagioclase, augite, quartz
with small amounts of Na-bearing Mg-smectite, cristobalite calcite, magnetite and ilmenite. The
weakly altered andesitic pyroclastic rocks consists of plagioclase, augite, quartz, Na-bearing
Mg-smectite, Ca-zeolite (laumontite and epistilbite) and small amounts of cristobalite, calcite and pyrite.

A reaction between andesitic volcanics and distilled water was carried out to clarify the
generation mechanism of alkaline water. The pH values of water reacted for 1 month with andesitic
lavas and andesitic pyroclastic rocks are 7.0 to 8.0 and 8.0 to 9.0, respectively. The pH values of these
solutions gradually change from alkaline to neutral according progress of reaction. = The solution
reacted with andesitic pyroclastic rocks has higher Na’, Ca®" and SO~ concentrations, while the
solution reacted andesitic lavas has high Ca®* concentration. Based on mineral assemblage of andesitic
volcanics and ratios of [Mg”]/[H']* and [Ca®']/[H"]?in these solutions, chemical composition of these
solutions are controlled by the presence of Mg-smectite and Ca-rich zeolite.

In the solution reacted with andesitic pyroclastics calcium, sodium and sulfuric acid is likely to
be generation from the surface reaction with from Ca-rich zeolite, Na-bearing Mg-smectite and pyrite,
respectively.

142





