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A total histogram of heat flow density for the whole region under investigations is shown in fig. 7. It’s con-
figuration is close to the normal distribution of the considered parameter within the whole studied region with 
a trailing tail in the right side of the diagram, which is formed by a small number of high heat flow values 
exceeding 102 mW/m2. The biggest number of heat flow observations fall into the following intervals: 37– 46, 
46 –56 and 56 – 65 mW/m2.

It is possible to conclude that the prevailing heat flow values within the whole considered region are close to 
50 mW/m2, which is typical also for adjoining Precambrian crustal blocks. The lowest and highest HFD values 
observed within the territory of the Caspian Sea are 9 and above 200 mW/m2, respectively.

Heat flow density map
During a number of decades, geophysical investigations including geothermal observations were organized 

in relation to the growing attention to exploration for hydrocarbons within the Caspian Sea, as well as investi-
gations of its internal structure.

A number of researchers discussed heat flow in the water area of the Caspian Sea earlier [11; 21]. Geother-
mal data from the region include results of measurements fulfilled by means of marine heat flow probes. They 
were supplemented by results of its determinations based on thermograms, recorded in wells, drilled in the 
shelf zone of Azerbaijan [30]. 

A few versions of heat flow sketches and maps were compiled within the studied region, both within the 
Caspian Sea waters and onshore parts of adjacent countries [6; 11; 13; 14; 30]. Their authors used different 
databases. In particular, in all heat flow maps of the Caspian Sea anomalies of differentiated, both high and low 
heat flow were shown. However, the geometry of HFD isolines are to some extent different. In all these maps, 
the southern part of the Caspian Sea within Iranian waters was left as a blank area. For many of maps HFD 
isolines were manually drawn and reflect opinions of their authors.

A new heat flow density map for the Caspian Sea region, which takes into account available HFD data 
including the Iranian territory within area E 45–56° and N 35– 48° was recently compiled using the Generic 
Mapping Tools (GMT) package, release 5.1, developed in the Hawaii University, USA [33; 35] (fig. 8).

Two wide areas of elevated heat flow density above 60 mW/m2 are clearly distinguished at the map and 
shown in warm colors, separated by moderate to low heat flow below 50 –55 mW/m2 in the center of the map 
and indicated by cold colors. Two very high heat flow areas exceeding 100 mW/m2 are distinguished in the left 
lower corner of the map and within the central part of the Caspian Sea. The high heat flow in the northwestern 
part of the Iranian territory corresponds to the area of Alpine folding, accompanied by recent volcanic activity 
with a number of destructive earthquakes, periodically happened both in Iran, Armenia (e. g. Spitak eartquake), 
Turkey and adjoining Zagros Mountains.

Elongated heat flow strip of the NW – SE orientation is formed from the Trans Caspian Depression, which 
is crossing the Caspian Sea, stretched and continues into the West Turkmenian Basin and probably continues 
into the Iranian territory. An absence of heat flow determinations beyond the Turkmenistan-Iranian border do 
not permit to trace contours of this low heat flow zone to the southeast. 

Fig. 7. Total HFD histogram for the Caspian Sea region


