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1. INTRODUCTION
Stefan Arn6rsson

Geothermal energy is an important small energy resource whose exploita
tion has relatively insignificant environmental impact. The use of geothermal 
energy has proven to be cost effective in many countries where geological, 
hydrological and geophysical conditions are favourable to the formation of 
geothermal systems. This is particularly the case in active volcanic regions where 
geothermal gradients and rock permeabilities are high. However, economic 
geothermal reservoirs have also been discovered in sedimentary strata and 
fractured volcanics outside areas of recent volcanism. 

Geothermal resources account for only a very small part of the world's 
present day energy consumption. They are, however, of high economic impor
tance in many developing countries. The estimated world use of geothermal 
energy is summarized in Table 1.1. As may be deduced from this table, most 
countries exploiting geothermal resources have emphasized their use for electric 
power generation. Some countries, on the other hand, use geothermal water 
directly on a large scale, particularly for space heating. 

The main factor determining the potential use of a particular geothermal 
resource is the reservoir temperature as summarized in Fig. 1.1. 

The existence of geothermal reservoirs is manifested by the presence of hot 
springs and/or fumaroles. Exploration has, however, revealed that also hidden 
reservoirs exist. Sometimes there is little relationship between the distribution 
and intensity of surface geothermal activities only in an area and the extent and 
productivity of the underlying geothermal reservoir. 

Geothermal exploration serves the purpose of locating geothermal areas 
favourable to development and to finding sites within them for drilling. This 
exploration includes geological mapping as well as geochemical and geophysi
cal surveys. The principal purpose of geochemical surveys is to predict subsur
face temperatures, to obtain information on the origin of the geothermal fluid and 
to understand subsurface flow directions. The basic philosophy behind geo
chemical prospecting for geothermal resources is that the concentrations of many 
components in the geothermal fluid, i.e. natural aqueous solutions and gaseous 
steam, reflect thermal conditions at depth. Studies in many drilled geothermal 
fields have shown that the aqueous concentrations of some chemical and isotopic 
components in well discharges are controlled by equilibrium with minerals in the 
aquifer rock. The aqueous concentrations of other components are, on the other 
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