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Geology

A generally monotonic increase in temperature was noted for these three considered depths from the east 
to the west of the region in the latitudinal profile A – A. Several local peaks of low and high temperatures are 
shown on them changing quite synchronously. Their centers are slightly shifted with increasing the depth, 
which is apparently caused by the vertical circulation of groundwater, as there is a decrease in the downward 
filtration rate of meteoric waters between aquifers as the depth increases. On the whole, for entire profiles, 
a monotonic increase in temperature with depth is observed (fig. 10).

The profile B – B reflects, on the whole, a monotonic increase in temperature at the three considered depths 
from the southeastern to northwestern parts of the region. They also show several local peaks of low and high 
temperatures changing rather synchronously. On the whole, along the entire profile, a synchronous course of 
isotherms is observed against the general background of an increase in temperature with depth.

The dashed lines, shown on each of the profiles, characterise the general trend of temperature increase as 
we approach the Grodno geothermal anomaly. Temperature distribution profiles and trend profiles were built 
using the grdtrend and grdtrack modules of the Generic Mapping Tools software package [15; 16].

Heat flow density distribution
The map of heat flow density distribution within the area of investigation was compiled on the basis of the 

heat flow catalogue for the entire territory of Belarus [17] in the format described in [18]. No paleoclimatic and 
other corrections were applied to the catalogue data. Figure 11 represents the observed heat flow distribution 
within the region without corrections.

In general, the heat flow density pattern correlates well with the temperature distributions at the depths of 
100; 200 and 300 m discussed above. A low heat flow anomaly with values of 25–30 mW/m2 is distinguished  
in the eastern part of the map, stretching along the eastern border of the Grodno region and extending eastwards. 
The heat flow gradually increases from 35 to 45 mW/m2 in the central and western parts of the Grodno region. 
Local anomalies with the heat flow exceeding 45 mW/m2 were identified and with values of >50 mW/m2 at the 
junction of borders between Belarus, Lithuania and Poland. A single value of 52 mW/m2 was observed in its 
central part [19]. This anomaly apparently continues into Lithuania and, possibly, it reaches a high heat flow 
anomaly within western Lithuania and the Kaliningrad enclave [12; 14].

To show a possible origin of the positive heat flow anomalies, a map of the distribution of granitoid and 
bastomylonite massifs composed of rocks such as granites, gneisses, crystalline shists (fig. 12) reflecting plastic 
deformation at the surface of the crystalline basement [20] was combined with contours of observed heat flow.

Boreholes, in which the heat flow density was determined and indicated heat flow anomalies in central and 
western parts of the region, are commonly within or in a close proximity to the granitoid bodies.

Fig. 10. Temperature distribution along B – B (a)  
and A – A (b) profiles of the Grodno region at depths  

of 100 m (blue line), 200 m (green line), and 300 m (red line)


