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LOCAL GEOTHERMAL ANOMALIES IN THE DONETS BASIN AND

THEIR RELATIONSHIP TO RECENT CRUSTAL MOVEMENTS!?

V.S. Vereda
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! the temperatures in drill-
holes and 93 nearby mines (no farther than 300
m away) showed the measurements in
drillholes were 1.3" lower than those in mine
workings. This implies a systematic error in
the rock-temperature measurements.

Our compar

Geothermal maps generally are plotted on
various datum levels in order to illustrate the
regional variations of rock temperature. In
this case, however, it is impossible to use,
without extrapolation, the isolated temperature
measurements taken in mine workings and
driliholes at different depths. Accordingly,
for the Donbas we have chosen a new geother-
mal indicator, the geothermal background [1].

Translated from: O lokal'nykh geotermicheskikh
anomaliyvakh Donetskogo basseyna j ikh sootnoshenii
s sovremennymi dvizheniyami zemnoy kory. Do-
klady Akademii Nauk SSSR, 1972, Vol. 207, No. 3,
pp. B73-674.

rvey Department, Ukrainian Ministry of Coal Mining, Donetsk
rted by Academician I. P. Gerasimov, September 14, 1971)

The geothermal background can be defined
as a 1° increase in temperature within the for-
mation relative to an arbitrarily chosen stand-
ard, with the thermograms of the drillhole
taken as the zero level. Given this new indi-
cator we were able to utilize all rock-temper-
ature measurements taken in mines. To
calculate the geothermal background, we took
the temperature measurements made at depths
of 400 to 1000 m from the surface. For each
drillhole used in the calculation and for each
point of temperature measurement in mine
workings we computed the geothermal back-
ground and prepared a geothermal background-
contour map of the Donets basin (PFig. 1). For
the Rostov part of this map we used some of
the unpublished data of the late G. A, Kon'kov.

Analysis of our map partly confirms the
general conclusions of other investigatars on
the regional distribution of temperatures in the
Donbas and also reveals various new local fea-
tures. In particular, we should note that
against the background of a general regional
increase in temperature from each to west and
from central areas toward the Azov and the
Voronezh blocks of crystalline rocks there are
also numerous local anomalies, many of which
were checked by rock-temperature measure-
ments in mines. These local geothermal
anomalies are associated with transverse
faults and other structures — flexures, anti-
clines and synclines superposed on the general
Donbas folding — which, presumably, are still
evolving at the present time.

A special study of Holocene tectonic move-
ments on the Donbas geodynamic test range
[2] has shown that in zones of maximum velo-
city gradients of Holocene vertical movements
the rock temperatures are also higher, where-
as at points of Holocene relative uplift or sub-
sidence of the ground surface the temperatures
are 3° to 5° lower. We should note, too, that
local geothermal anomalies coincide with areas
of relatively high gas emission and sudden
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ground-contour map of the Donbas.
(Ukrainian Minjstr

Prepared by v. g, Vereda and Ye, M, Chernoka,
'y of Coal Mining), the Artemgeolo,
and the Novocherkassk Polytechnic Institute,

lova fram data of the Mining
giya and the Voroshilovgradgeologiya Trusts (Ukrainian Ministry of

I outcrop of the Kj limestone unit; 2) geothermal backgroung contours; 3) refor-
ence drillholes; 4) conl mines. ‘
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Fig. 2. Comparison of curves of Holocene tectonic movements, the geothermal back-
ground and gas emission, including the zone prone to bursts, on the south profile of the
Donbas test range. 1) curve of rates of Holocene vertical movements and numbers of
reference points (rates measured to within =0.5 mm.year; 2) curve of the geothermal
background; 3 curve of absolute methane concentration in mined areas of coal seams.
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