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ABSTRACT 

Regularities of  thermal waters are 
based on the consideration of geological, 
hydrogeological and geothermal conditions. 
The main f ac to r  o f  thermal water distri- 
bution is geotectonic structure,  which 
determines conditions of i ts  formation. 
One can judge about these conditions in 
accordance with chemical and especially 
gas compositions of the underground hyd- 
rosphere. Systematization of a l l  types 
of thermal waters within the Caucasus 
folded system gives us poss ib i l i ty  t o  
elaborate a genetic c lass i f ica t ion  of  the 
thermal waters, i n  which there are gas 
constituent, on the first place, then 
hydrogeological struc-bure and f ina l ly  
the chemical comDosition of water. The 
regularit4es. of :distribution provided 
f o r  the dmtinguishment of the regions 
ra ther  promising f o r  u t i l i z a t i o n  of  
thermal waters * 

INTRODUCTION 

The Caucasian segment of the Medi- 
terranean Alpine Belt has a very compli- 
cated geological structure and is noted 
f o r  i t s  r ich  and various thermo-mineral 
resources. That is  why i ts  thermal wa- 
t e r s  regular i t ies  may be representative 
i n  any young folded region. 

Regularities of thermal waters 
formation and d is t r ibu t ion  are based on 
the consideration of  geological, hydro- 
geological and geothermal conditions, 

The l a t t e r s  depend upon the geo- 
tectonic structure which determines con- 
dit ions of thermal waters formation, O n e  
can judge about these conditions i n  
accordance w i t h  temperature d is t r ibu t ion  
and chemical and, especially, gas com- 

o s i t i o n s  of the undergrouxrd hydrosphere ? Buachidze, Yl999, 1979a). 

INITIAL DATA 

Pecul ia r i t i es  of the geotectonic 
structure of the Caucasus determine heat 
regime a t  depth. Average values of heat 

flow f o r  different geotectonic regions 
are iven i n  Table I (Buachidze e t  al. , 
19743. Analysis of these data and the 
hydrogeothermic map (Fig. 1) al lows  the 
following conclusions: the greatest  
values characterize the central  pa r t s  of 
folded systems, mean and/or the lowest 
ones b e i q  confined t o  submontane and 
intermontane troughs The formers have 
absolute dimensional coincidence with 
the Quaternary eruptive manifestations 
and w i t h  the region of  carbonic acid 
gas occumnce, this f a c t  pointing t o  
the plutonic nature of the heat anoma- 
l i e s  (Buachidze e t  a l . ,  1980). 

For temperature distributions a 
v e r  important f ac to r  i s  the high heat 
res stance of  thick sedimentary s t r a t a  
i n  troughs (Buachidze, '1979). 

Geological structure and tempera- 
ture di6tributiOn prede t e  mine the 
nature of gas zonality (Buachidze e t  a l , ,  
1989) which show us conditions of  the 
thermal waters f ornations 

These conditions are afZected by 
ra ther  specific hydrogeological environ- 
ment a s  well. From this point of view 
the region under investigation may be 
subdivided t o  the areas of  thernal water 
occurence within young folded structures 
w i t h  waterhead systems, and the areas of  
thermal water occurence within submon- 
tane and intermontane troughs w i t h  a r te -  
s i an  basins. T h i s  subdivision i s  ra ther  
conventional and hyp:,thetical, for we 
are not always certain of  the location 
of a hydrogeological structure. For 
instance, the main horizon o f  thermal 
water i n  West Georgia is  developed i n  
the Mesozoic deposits which crop out 
within the folded system of  the Great 
Caucasus Southern Slope and then subside 
i n t o  the platform (Georgian Block). 

Systematization of  a l l  types of  
thermal waters i n  the Caucasus gives 
poss ib i l i t y  t o  elaborate morphogenetic 
c lass i f ica t ion  of the thermal waters 
(Buachidze e t  a l ,  1970) w i t h  the gas 
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Fig. 1. 1-the zone of maximal heat flow, 2-the zone of minimal heat flow, 3-the perspective area of thcrmal waters, 4-the most promising artesian basin with loo"( 
(Kuban, Terck-Caspian, Koliiheti). 

Table 1. Heat f l o w  values f o r  the Caucasian tectonic region. 

Kunber of liean 
estimati- value i n  N o t e  

Oris, \im , x 
Tectonic uni t s  

2 -  

Cis-Caucasian (Scythian) 17 
Platform 

63 Stavropol Uplift  - n=7, z=84; 
ths rest part - n=10, ;=46 
Excluding those f o r  Karmadon and 
Matsesta (hydrogeological anoma- 
l i e s )  - n=7, x=80 

West submersion zone - n=l2, ?=41; 
the r e s t  p a r t  - n=26, z=32 

Central p a r t  - x=84; 

eas t  termination - x=50 

_ - _ - _ - - _ _ _ - - - - - - - -  

- 
- - - _ _ I - - - - - - . - - - - - -  

- - - - - - - - - - - - - - - - - -  - 
- 
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c;mstituent on the first place and then 
the type of hydrogeological structure. 
Physical and par t icu lar ly  chemical pecu- 
l i a z i t i e s  of water allow us t o  dist in- 
guish concrete types f o r  which are deter- 
mined specific m i  crocomponents , water- 
bearing rocks , conditions of circulation 
and a t  l a s t  the typical representative. 
According t o  the above princir>le we a s -  
tinguished 14 types o f  thermal waters 
(Buachidze e t  al . ,  1380), but now f o r  
our purposes we have reduced them t o  
3 types (Table 2). 

GEhiRAL MODEL 

E m i n g  up a l l  the regular i t ies  
of  thermal waters one can conceive a ge- 
neral  hydrogeological picture.  Waterhead 
systems which are confined t o  the central  
pa r t s  o f  folded structures are r i ch  i n  
acid carbonated thermal waters of  mean 
mineralization. Peripheral d i s t r i c t s  of 
the folded s tmctures  (sometimes the 
upper pa r t  of the centre a s  well) repre- 
sent the areas of  development of  recent 
nitrogen thermal springs of  low minera- 
l i za t ion .  I n  the zones of troughs, where 
water-exchange i s  obstructed, a r tes ian  
basins are characterized by methanic 
thermal waters of  mean and high minera- 
l i za t ion .  Herein 'washed' structures a re  
r i ch  i n  nitrogen poorly mineralized 
thermal waters. 

GEOTHEF@IAL RESOURCES 

Thermal waters have a huge ammnt 
of  energetic rssources. Consideration of 
thermal waters of the Caucasus leads t o  
the conclusion t h a t  hydrothermal poten- 
t i a l  of submontane and intermontane 
troughs' area exceeds 3 times tha t  f o r  
the young folded s t ruc tures  (Buachidze 
e t  ale, 1980). Among the a r t e s i an  basins 
one should recognize a s  the most promi- 
sing the Azovo-Kuban, the Tersko-Caspian 
and Kolkheti ones (Big. 1). Thermal wa- 
t e r  reserves of the mentioned basins 
make up 2/3 of the t o t a l  Caucasian re- 
sources. Above 30% from the thermal wa- 
t e r  reserves of the above basins are cha- 
racterized by a temperature reachin@; 
100°C and above, this determining t h e i r  
use f o r  ower economy (geothermal power 
stations7 . 

Thermal waters of  the r e s t  a r tes -  
i an  basins and young folded structures 
are characterized by temperatures rang- 
ing from 40 t o  65OC. Their resources axe 
rather signiPicant this indicating t h e i r  
u t i l i t y  i n  national economy (hot-water 
supply and heating of d i s t r i c t s  and en- 
t e rpr i ses ,  u t i l i za t ion  f o r  farming, i n  
l i g h t  and food industry and a t  l a s t  a t  
the balneologic resorte) . 

Utilization of the heat of the 
Earth's ' in te r ior '  i n  the Northern Cau- 
casus (Makhach Kala, Gromy, e tc . )  and 
i n  the Transcaucasus ( Z u g d i d i ,  T b i l i s i ,  
e t c .  ) revealed advantage i n  changing the 
t r ad i t i ona l  fuels ; t h i s  incidentally 
a l so  eliminates environmental polution. 
Production econonics estimations con- 
ducted f o r  the existing resources proved 
t h e i r  equivalent t o  be 2 million tons 
of conventional fue l  per  year. 
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