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CHEMICAL AND ISOTOPIC COMPOSITIONS OF NATURAL WATERS
FROM AN AREA OF LARGE-SCALE LANDSLIDE CAUSED
BY THE WESTERN NAGANO PREFECTURE EARTHQUAKE

By Ryuma YOSHIOKA, Naoji KOIZUMI,
Minoru KUSAKABE and Hitoshi CHIBA

Synopsis

A large-scale landsiide took place at a southern flank of Mt. Ontake, triggered by the
Western Nagano Prefecture Earthquake on Sept. 14, 1984. It has been said that landsiide is
closely related to the hydro'ogical and hydrogeochemical nature of groundwater involved.

To investigate the weathering processes, turnover time of groundwater, and its origin, we
collected and anaiyzed water samples from the large-scale landslide area, the Matsukoshi land-
slide area and the Ohmata river basin. The following facts can be pointed out: (1) water-
rock interaction is very active near the valley head of the large-scale landslide area, (2) bi-
carbonate concentration increases with lowering of elevation in the Ohmata river basin, (3)
waters from the landslide areas are in equilibrium with kao!inite and montmorillonite, (4)
two kinds of water are found near the large-scale landslide area; one is old water rich in
sodium and bicarbonate and the other is recently recharged water rich in calcium and
bicarbonate, and (5) there is no detectable contribution of volcanic water to the natural
waters around Mt. Ontake.
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Fig. 1 Sampling localities of natural waters around Mt. Ontake.
Numbers correspond to those in Table 1.
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Re'ationship between [ZC-(Cl
+80;)1 and (Ca+Mg) concent-
ration. 3C means the total
cations, i.e., Na+K+Ca+Mg.
@ :spring waters from the large-
scale landslide area of R. Denjo,
O: natural waters from the
Ohmata river basin, []: natural
waters from other river basins.

Re'ationship between HCO; con-
centration and elevation in the
Ohamata river basin. Numbers
correspond to those in Table I
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log Pcos=log[HCOs] ~pH+7.8
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Fig. 4 Relationship between HCO; concentration and (log[Ca] +8log[SiO,] +2 pH)
value. @: spring water from the large-scale landslide area of R. Denjo,
O: spring waters from the Ohmata river basin, []: surface waters from it,
M: spring waters from the Matsukoshi landslide area, A: same as Ml (sam-
ples collected in October, 1984).
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ater quality patterns in spring water near the valley head of the Denjogawa valley.
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surface waters near the valley head
of the Denjogawa valley. The annual
averages of *H concentration in pre-
cipitation in Tokyo and Nagoya are
10 plotted as a function of time for com-
parison. The dashed line delineates
the lower limit of *H concent ration
1 in ground water assuming that the
groundwater had a *H concentration
E of 10 TU in 1953. Numbers corre-
o~ spond to those in Table 1. O; precip-
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Fig. 7 Re'ationship between *H concentration  Fig. 8 Re'ationship between 0'*0 and 6D values
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waters from the Denjogawa valley. Num- @: spring waters from the large-scale
bers correspond to those in Table 1 landslide area of R. Denjo, O: surface
with hexadiagrams showing water quality waters from the Ohmata river basin, (:
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