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CHEMICAL AND ISOTOPIC COMPOSITION OF NATURAL WATERS
IN THE JIZUKI-YAMA LANDSLIDE
AREA, NAGANO PREFECTURE

By Ryuma YosHIOKA, Kiyotaka MasHiMa and Naoji Korzomi

Synopsis
A large-scale landslide took place at a southeastern slope of Mt. Jizuki, Nagano Prefecture,

on July 26, 1985. It has been said that landslide is closely related to the hydrological and hy-
drogeochemical nature of groundwater involved.

To investigate the weathering mechanism and the origin of groundwater, we collected and
analyzed water samples from the large-scale landslide area. The following facts can be pointed
out: (1) weater-rock interaction is remarkably active in the landslide area, (2) most of the waters
from the landslide area are in equilibrium with Na-montmorillonite (3) immediately after the land-
slide occurred bicarbonate and sodium ions are dominant, but sulfate and sodium ions become
dominant with time, and (4) groundwater passing through horizontally drilled holes does not
effectively drain off to stabilize a slope in the landslide area.

And our hypothesis on the mechanism for the formation of sodium sulfate type water is also
presented.
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Fig.1. Sampling sites of groundwaters in the Jizuki-yama landslide area: A, Jizuki-yama
fault; B, Yamano-kami fault; C, Oni-sawa fault; D, Yufuku-sawa fault.
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Fig. 2. Comparison of water quality using hexadiagrams for major ions of natrual waters in
the Jizuki-yama landslide area.
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Fig. 3. Expanded Durov diagram with subdivisions. Numbers correspond to those in Table 1.
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Fig. 4. X-=Y plot of major ions analyzed by Sato (1986)%.
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Fig. 5. Relationship between HCO;™ and Na™* concentrations.
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Fig. 6. Relationship between SO,2™ and Na™ concentrations.
Table 2. Cation exchange capacity and exchangeble ions of clays in
the Jizuki-yama landslide area (after Sato 1986)®
) Ionic compositions :
e)if;(r)lrée upper row {meq/100 g) Base'
capacity lower row (%) saturation
(meq/100g) | Na* | K* |[Ca*t [Mgt* (%)
949 | 29.1 10.6 2.65
Green clay 115 119
69.1 | 21.2 7.70 2.00
309 8.82 9.35 2.82
Pink clay 40.5 128
595 | 17.0 18.0 5.50
238 | 107 224 895
Mud 516 128
36.1 | 16.2 34.0 137
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Fig. 7. Predominance diagram for the system Na—SiO; —Al,03~H,0 after Tardy(1971)'®,
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Fig. 8. Relationship between 8'8 O and & D values. Numbers correspond to
those in Table 1.
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