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Origin of anions in groundwater from the Mushigame landslide area
by
Osamu SATO, Shigeru AoKI and K&ji SUZUKI
(Abstract)

This paper traces the origin of anions of groundwaters in Mushigame landslide area. The
groundwaters abound in such anions as CI",HCO; and SO3. It is important to understand
the behavior of these anions in landslide area because SO; and HCOj are main agents of
chemical weathering of rock-forming minerals and CI is an indicator of marinogenic water, vol-
canic activity or human activity.

The groundwaters were collected at a depth of 5 meters from ground surface daily and from 10,
15, 20, 25 and 27.5m depth layer in bore-hole near landslide scarp and analyzed for Na*, K*,
ca', Mg+", CI”, HCOg, SO, "and I~.  There are found three type waters, sulfate type
containing SO, ~, Ca*™, and Mg, chloride type waters containing Cl~, HCO3, [ and
Na*and their mixtures. From the distribution of ions, it is concluded that chloride type
waters originate from deep layer while the sulfate type waters come from surface soil.

The air in the bore-hole contained 2 —7 % CO3» and the gas separated from bottom water
contained 5 — 79 COgz. These observation suggests that bubbles from bottom water rise to
surface and disperse into atomosphere . The CO2 liberated from water should be accumulated
in the free space of bore-hole. The CO2 gas should dissolve in surface water in contact
with low COz partial pressure water and dissociate into HCOj reacting with minerals.

The mudstones collected from Mushigame, Nigorisawa and Kamibanba landslide areas contained
framboidal pyrite which was easily oxdized and produced sulfate ions by hyrogen peroxide.
These also produced sulfate ions by air oxidation. The pyrite-oxidation must be acceralated
by iron and sulfur-oxidizing bacteria detected in Mushigame and Nigorisawa mudstones.

From these observations and experiments, we concluded that
(1) chloride ions originated from the bottom water similar to oil field water,

(2) hydrogencarbonate ions were supplied from HCOj3 and CO3 dissolving in the deep water,
and

{3) sulfateions were produced from pyrite in mudstone by chemical and microbiological oxidation.
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Fig.2 Variation of cation concentrations
in groundwaters at a depth of 5 me-
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Table.1 Sulfric acid produced from mud stone by HyO,oxidation.
SO, ppm SOy ppm
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water soluble oxidation
#w R gray mudstone 1,200 14,000
Nigorisawa broun mudstone 60> 490
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Fig.6 Production of sulfate ions from mudstone.
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Hole NO. m
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Fig.7 Sampling location of air in bore-hole and its COz
concentration. '
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