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Usually, geothermal resources have some surface manifestations.
However, there are some resources without any surface evidences of
geothermal activity. According to the recent studies, it is believed that in
some parts of the earth this type of natural resources is more abundant
than the known geothermal resources. These resources are called blind
geothermal resources. The main reasons which prevent formation of
surface manifestations are very thick cap rock, heavy rainfall in tropical
regions, specific structural settings of the region, very deep water table
and lateral underground flow of geothermal fluid to the ocean/sea. As
blind resources have not any surface manifestations so some individual
exploration methods are needed to find them. These methods are divided
to two different levels, preliminary and detailed levels. Both of them
include geological, geochemical and geophysical studies. In preliminary
studies the size of the study area is very large (more than 10,000 km?)
and the main target is to find geothermal prospects. In contrast, in
detailed studies scientists search for precise characteristics of a given
geothermal prospect. So far, the reasonable amount of blind geothermal
resources has been determined in western part of the USA especially in

Nevada State.

Introduction

Usually hydrothermal geothermal resources have
some kind of surface manifestations. These
manifestations are leakage of geothermal fluid to
the earth’s surface. Scientists use these signs to
explore hydrothermal geothermal resources. The
most common surface manifestations are warm
springs. Also, there are some other manifestations
such as geysers, fumaroles and sinter/travertine
deposits. But other hydrothermal geothermal
resources have not any evidences of geothermal
activity at the surface. They are called blind
geothermal resources. Most of them have been
recognized accidentally. There are some natural
phenomena to prevent the flow of geothermal fluid
to the earth’s surface. They are as follows: heavy
rainfall in tropical regions, presence of very thick
alluvial sediments, very deep hydrostatic water
table, flowing geothermal fluid to the sea/ocean and
structural setting of the region. Blind resources are
found during the exploration of oil, gas and mineral
resources. American scientists have precious
experiences in the study of blind geothermal
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resources in the western USA especially in Nevada
State. Recent studies revealed that in some parts of
the earth’s crust number of blind geothermal
systems is much higher than the number of
conventional ones. American scientists have a
numerous experiences in the exploration and
application of blind geothermal systems especially
in western parts of the country.

Materials and Methods

Since blind geothermal resources have been found
accidentally during the exploration of other natural
resources such as oil, gas and mineral resources so
there has not been a systematic and individual
exploration program for them. Due to the lack of
surface manifestations finding these type of
geothermal resources is not an easy job. They do
have not any surface manifestations and should be
determined indirectly. Therefore, scientists must
apply some innovative methods and data to find
them. The geological conditions of the study area
have a vital role in the formation and determination
of blind geothermal resources.


https://ses.ut.ac.ir/
mailto:jnouraliee@nri.ac.ir

Journal of Sustainable Energy Systems, Vol. 1, No. 3, Summer 2022

Discussion

Regarding the implementation of several
exploration projects for the finding of blind
geothermal resources it is cleared that exploration
methods can be divided into two main categories,
preliminary and detailed method. In preliminary or
reconnaissance methods the main target is finding
blind geothermal prospects in a very large area such
as a country/province/state. Normally in this stage
the study region is larger than 10,000 km In some
countries there are several types of nation-wide data
such as geophysical and geochemical data which
can be applied in preliminary studies. This task will

decrease exploration expenses by a considerable
amount. In detailed studies scientists look for blind
geothermal systems in a relatively small area which
its area is usually less than 200 km? Both
exploration stages include geological, geochemical
and geophysical studies. Generally, geophysical
methods are much more expensive than other
methods. Based on the results of detailed studies
drilling points would be determined. All
preliminary and detailed studies have been
summarized in Table 1. It should be noted that the
exploration of a blind geothermal resource is a risky
task.

Table 1. Summary of exploration methods for blind geothermal resources

Geological Studies

Study on the main geological structures (quaternary
faults) and the seismicity of the region

Preliminary studies
(Area > 10,000 km?)

Geochemical studies

Sampling and analyzing cold springs and water
wells

Geophysical studies

Gravity, thermal, MT and aeromagnetic surveying

Geological Studies

Generating detailed geological map and detailed
map of guaternary faults and fractures

Detailed studies

Geochemical studies

Detailed sampling of cold springs and water wells,
study on the concentration of soil gases

(Area < 200 km?)

Geophysical studies

Detailed gravity, thermal, MT and seismic
surveying, LIDAR

Exploration well drilling

Drilling of the first exploration well

Conclusions

In order to determine blind geothermal resources
scientific studies should be implemented in two
different levels, preliminary and detailed studies. In
preliminary studies the following activities have
been done:

— Preliminary studies include geological,
geochemical and geophysical studies.
Geological studies include generating the
geological map and study on the quaternary
faults and seismicity of the region.
Geochemical studies comprise sampling and
analyzing cold springs and water wells.
Geophysical studies include gravity, thermal,
MT and aeromagnetic surveying.

— Detailed Studies also include geological,
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geochemical and geophysical studies and
exploration drilling as well. In geological
studies detailed (1: 25,000 or 1: 10,000)
geological maps should be generated. Also,
detailed study should be done on quaternary
faults and fractures in the prospect area. In
geochemical studies water samples from
cold springs and water wells should be
implemented carefully. Besides, soil gases
(Rn, Th, He, st, CH4, COz, N, Og, H, and
Hg) should be studied precisely.
Geophysical studies comprise detailed
gravity, seismic, MT and thermal surveying
(both in 100 m and 2 m depth). At the end of
detailed studies, the first exploration well
should be drilled at the determined point.
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1. Geothermal system

2. Reservoir rock

3. Heat source
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1. Surface manifestations
2. Great basin
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1. Conventional geothermal resources
2. Hidden geothermal resources
3. Blind geothermal resources
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