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Abstract:
The base temperature of hot-water dominated hydro-thermal systems can be quantitatively estimated
using two different methods. One method uses the concentration of dissolved silica in the discharge
wasters in equilibrium with respect to quarts. The other method is based on the ha, K, and Ca
concentrations in the discharge waters in equilibrium with solid mineral phases in the wall rocks.
Experimental studies and practical applications of these two hydrogeothermometers have been largely
limited to the temperature range of 200 to 360°C. This paper presents some results of application of
both methods in the temperature range 15 to 150°C.

Dissolved silica calculated base temperatures are reliable for undiluced thermal waters in the
temperature range studied. Sources of error are cold water dilution of thermal waters and assimilation
of silica from amorphous silica in wall rocks.

Base temperatures calculated from Na, K, and Ca concentrations in discharge waters are generally
inaccurate. Errors in the calculated temperatures result from the fact that net water/rock reactions in the
temperature range 15 to 150°C may be significantly different from those in the range 200 to 360°C, Net
water/ rock reactions for the temperature range 15 to 150°C are presented here and the importance of
E-mica versus kaolinite mineral phase stability is discussed.

The hydrogeology of six Montana and one Idaho hot springs is presented herein. Base temperatures are
calculated for each hydrothermal system and are evaluated as to their reliability. Suggestions are made
for further research on application of the Na-K-Ca hydrogeothermometer in the temperature range 15 to
150°C. 
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