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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.
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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.




VAF-VAY o 0F) oboasli oF 5 Lo o) 6593 syl 6551 b poicmns

b (6551 et doliliad

https://ses.ut.ac.ir :ds s o lw

;w.b"' 95 o

ol 2 bS50 @b (2 lwbils sla gy

Y * . .
o2l il yalo o Sude yo Slg

A1ty L . PR Lo \ - a e & |\ - S opn )
9y o5y ey ) Jaae g (65, BuSipgh « pdyayass sba sl 05,5 o)l Kiwghy
T . s ool s oo K - .o g - e e 7

TRV

Ao wleMb|

Lagl 5l o w092 gonl b oo o slaaslias slls WL slo S rae; (655 ol
O 6,5 bl 3l By j0 Conl e 2 o i s 4l 5y g 00 (elaw il W38

Iy ele S ey 65l mbin 5l aiws ol ail 35 ool plulis mlos 51 ion Lol slows
390 g Blybl jo e glaailis Jiolay 5l aibe a5 Jelge. ail o lis o abis
Gl iyl Gl (pidigy Siw b (8 pl Sligasy bl Cusled Jols digds g (gus
3o st oo ) 3,0 e o5 (SisiS5 s lyil Ghlis 4 sl g5
L gt e Lo gildl b Lol o 4 (ole S oo Sl (s Sl 5 (o] o
i, 5wl byl slolis cga waiol mlie GLLI s xdaw 8L 903 43 a3

Sleaie lazsT oladllas Wl lis o alie ololid gl 5,8 ool ols ilecs]
SLeML ) ooriol, olallas | aiws 99 o o 0,5 Loty olbl, Lo,

dilaie slul ¢ Sloado Slalllae 50, 39 oo 0olitul (50503955 5 (oloonisd «owlidioen;
O A 5130 )50 o S e gte 83530 Lagl el b g Cel S5 L
el y50 ole S e) aie 380 Slaseive o LeoSS Slilllas (gly> L aSiT >
oS o) gte (295 BB olaas (SlinS slaojg y plowl b 935 b S o0 (et

M8 S 3 61 ey 3590 5 00 olulid) oy LT (I el o y8 p0 plaso

allie gbag b
VEVNE il flb
VEVYNE 65550 b
VEAYNE g s

105lguals’
oS o) 855
LT

wlold sla b,
oliie gl

>.‘>L|a~a 6[.::4;'&;5

L gls o 5l 610 0 00 j5kare 4 .l 00 J.Swfwy

dodlo

Bl yo 1y (Blar anb msj 12 50 oo o8 b
Gros laanY 5l ol 5055 i )l 5590 (lo S s
23,5 Jie (o gelas 4 adlate
S8 an 55 (G5LsS slao )5 (ple S ey Sl
59,5 58 G 2le)S ey ool s )0 oo (i O]
dlize glo sy 4 ol (Sl 650 Bl o
Olgi s Eld ol sloslawl b ¢ Jlio (lgae an 5,5 ool
e, )5 (el |y AIRS 5 SsSans Jilia oo,

S5 amo ol Elo ol S8 4 Oy s

4. Cap rock

YAO

a8 el pigasaas 6550 el 5l (o cale S e 6551
ol g, 5l (bglse L Els Ol jlow) (oo S imej Jlow
Slosgasme wyl g0 caws o jls 1,3 ey Blesl yo a5 (gl
| Gl 00 ogezmo 3] 5o oaiioly Jlw 45 ailaie 5 5
3 ole S e Bl S el oo glo S e Bilabs

S gyl Lia 50 s aiile ilisee 132

Email: jnouraliee@nri.ac.ir
1. Geothermal system

2. Reservoir rock
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2. Great basin
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2. Hidden geothermal resources
3. Blind geothermal resources
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