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Abstract

The numerous regional geologic and hydrogeological explorations carried out in the Kocani

depression by the end of the last century and those carried out lately indicate that the area

possesses large thermal potentiality. 

The physical analysis presents one physical model who explain the thermal flof who

fluidity yielding in to the rock masives in the Kocani depression. The models offer a clear pic-

ture on the geothermal energy, which becomes important for the economies in developing

and developed countries. 
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1. Introduction

Generally, there are two accepted geotectonic regional settings in the

Republic of Macedonia. One is simplified geotectonic divide of the territory into four

geotectonic units: the Serbo-Macedonian mass, the Vardar zone, the Pelagonian

horst anticlinorum and the Western Macedonian zone. The regional setting is a

short version of the tectonic regional setting, after [1] Arsovski, 1997, fig. 1. The

geothermal potential of the Kocani depression is closely related to the structural-

geologic and hydrogeological composition of the depression as well as to the tec-

tonic dislocations and fault structures that are important for the occurrence of geot-

hermal energy. This can be seen from the map of the wider region. 

Three major fault structures have been distinguished extending east - west

along the margins of the depression and Mts Plackovica and Osogovo grabens and

the faults that follows the axis of the depression, after [2] Arsovski, 1997, fig. 2.

Owing to the complexity of the neotectonic activity, the depression is faulted into

many sub-blocks by a net of fault structures through which geothermal energy gen-

erates and circulates. The geothermal heat in the depression recharges from sec-

ondary sources most probably dislocated from the region or are deeply seated.
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Thus, one can speak of secondary heating of the rock masses. Most of the heat is

provided by radioactive break up of elements present in the complex.

Structural-lithological and hydrogeological models of the depression are

created in order to present the internal composition of the Kocani valley as a prom-

ising geothermal field in the country. Structural-lithological and hydrogeological

structures are the major bearers of the geothermal energy. The input data in the

construction of the models have been obtained during geothermal explorations,

drillings and exploitation drill-holes carried out from 1978 to 2004 by the Geological

Institute in Ljubljana. 

Fig. 1. Structural-geologic map of the Republic of Macedonia: 1- Strumion zone. 2. Serbo-
Macedonian massif, 3. Vardar zone, 4. Pelagonian horst anticlinorum, 5. Western
Macedonian zone, 6. Korabides. [1] Arsovski, 1997
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Recent explorations have been carried out by some private local compa-
nies. Namely, 15 exploration and exploitation drill holes have been made, located in
a way that they include the whole territory of the depression

Several zones can be  distinguished from the hydrogeological-structural
approximated physical model of the Kocani depression. One is vadozone and two
representing hydrogeological collectors as well as two zones as hydrogeological
collectors. Hydrogeological stratigraphy of the geothermal system of the Kocani
depression is present in two aquifer systems and two aquitard systems. Fig.3.,
shows the structures hosting thermal water, and gives a survey of the collector and
insulation systems in 3D version as layers. In the end, fig. 4. gives a three-dimen-
sional model of the Kocani valley which shows the shape of the hydrogeological and
geothermal systems. 

Fig. 3. Hydrogeological bedding of the geothermal model of the Kocani depression:
1- vadose zone, 2 - collector system I, 3 - insulator system I, 4 - collector system II,
5 - insulator system II., [6], Karakasev, 2005.
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2. Physical model

Heat flow q  flowing through the rock masses in individual blocks in the

depression was defined. The input data used the kind of rock masses, heat conduc-

tivity   [mW/m  C]  of the rocks masses and sub-blocks, h  thickness of individual

rock masses and  T difference between temperatures in the upper and lower parts
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of the masses (determination of heat flow at drill holes P-4 and P-5, (the Kocani

Depression, 1982 Report on the geothermal explorations in the Kocani Depression,

[4], Geological Institute Ljubljana). The parameters have been calculated by the

equations as follows:

Tables and diangrams of heat conductivity for a rock mass in the lithosphere have

been given in 1, 2, 3 and 4 and figs. 5, 6, 7 and 8. 
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Conclusion

The results obtained and the calculations carried out on the heat flow in

individual geothermal zones in the Kocani depression made it possible to conclude

that the central zone possesses the highest heat flow. This points out to the higher

heat circulation in the central part than in the periphery. Based on this it can be said

that the major source and the main heat supply  in the valley comes from the cen-

tral part. The north-eastern part of the depression distinguished as a geothermal

source is of high capacity in which large amounts of geothermal energy can be

exploited. On the other had, the south-west of the depression is the poorest with

regard to thermal energy and heat flow in the rocks compared with the other two

zones in the depression.
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