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In the Eastern Donbass, a large positive anomaly of a constant natural electric field (NF) (with an intensity of up to 2500 mV
and a width of more than 1 km) was obtained on the mining branch of a mine that was liquidated by wet conservation method,
developing coal seams of Al-grade anthracite. Repeated (control) measurements made two months later confirmed the presence
of this anomaly. The author’s interpretation of the existing natural phenomenon is reduced to a multi-level, step-by-step analysis
of the conditions for the formation of the field of natural potentials in the massifs of coal-bearing rocks technologically and tec-
tonically disturbed by mining.

Purpose. To identify regularities of the formation of a positive anomaly of a constant natural electric field of a large magnitude
on the mining branch of a liquidated mine.

Methodology. Field geophysical work using natural field methods and electropotential tomographic sounding. Multi-level,
step-by-step analysis of the conditions for the formation of the field of natural potentials in the massifs of coal-bearing rocks tech-
nogenically and tectonically disturbed by mining.

Findings. A model of a hydroelectrokinetic section is developed in which the developed space is represented by a watered ex-
tended and power-varying flat layer of multi-block fractured rocks with the formation of a water-absorbing funnel at the site of
tectonic disturbance, as a structure of high-speed absorption of mine water, resulting in the formation of a positive NF anomaly of
more than 2, 3 Volt.

Originality. Detection and justification of the formation of a positive anomaly of the natural constant electric field, which is
unique by its intensity and width, on the territory of the mining branch of the liquidated coal mine in the Eastern Donbass.

Practical value. The uniqueness of the identified positive NF anomaly initiates a discussion about the nature of its formation
and proves the feasibility of using the natural field method in solving problems of hydroecological, gas, and other types of monitor-
ing in coal regions.

Keyword: natural permanent electric field, Eastern Donbass, anthracite, technogenically disturbed layers, electrical exploration,

mining branches of closed mines

Introduction. Information about the ability of anthracite
layers for spontaneous polarization (PS) appeared in the early
30s of the 20" century simultaneously with the use of PS log-
ging in the coal fields of the Eastern Donbass. Experimental
electro-prospecting observations were also made to study the
field of natural potentials (NP) in conditions of inclined oc-
currence of anthracite layers that come out on the day surface
or under sediments. The conducted research served as the ba-
sis for creating hypotheses for the formation of the NP field in
the coal bed with anthracite strata. The results were discussed
in scientific publications and articles [1].

Anomalous NP values are indexed in current practice in
ground electrical survey as Unp, and in Ups logging methods as
Ups. It was found that anthracite layers appear in the form of
negative Unp on the day surface, and in wells — in the form of
positive Ups anomalies. The registered natural field potentials
(taking into account the sign +, —) in wells are more than an
order of magnitude higher, since there is no damping effect of
cover deposits. In the presence of tectonic discontinuities and
mine workings in coal bearing deposits the sign of anomalies
PS in most cases changes. Ups values can be abnormally low
and less often abnormally high [1]. On the territories of closed
and water-filled coal mines, the NP method has not been used
before. Modern studies on the nature of the formation of NP
and PS fields are performed mainly in ore deposits [2, 3—5].
Anthracite deposits are covered to a lesser extent. The NP
method is also used for searching and mapping places of infil-
tration and discharge of underground water [6, 7].

There are some cases of registration of very significant NP
anomalies in the amplitude as a result of redox processes in ore
deposits and also as a result of possible electrokinetic or filtra-
tion processes observed in mountains with low mineralization
of underground water |2, 8].

Conditions, methods and results of work. Geophysical stud-
ies on the NP together with the method of electropotential to-
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mographic sounding (EPTS) were carried out along the stretch
of the sloping coal seam m; on the territory of the mountain
branches of the Krasnodonetskaya and Sinegorskaya coal
mines in the Krasnodonets coal-bearing region of the Eastern
Donbass. The geological structure of the district includes for-
mations C; Cj of the middle division and C} of the upper
division of the Carboniferous system, as well as rocks of Paleo-
gene, Neogene and Quaternary ages. The main tectonic ele-
ments of the area are the Krasnodonets syncline and its accom-
panying multistage discharges of relatively large amplitude
(60—70 m) with apophyses of smaller discontinuous distur-
bances. The stretch discharges agree. The North wing of the
syncline is steep (angles of incidence 60—80°), and the South
wing is flat (10—20°). The m] coal seam was developed within
the southern wing from the late 79" century to the end of the
20™ century. Above, there lie coal seams o, mj, mj of lower
capacity. The degree of coal metamorphism is Al. The m] for-
mation is developed from the boundary of its contact with
cover deposits to a depth of 500—600 m. The formation was not
developed in difficult terrain areas of the day surface (beams,
ravines) and in places of mine shafts, slopes, etc., that come out
on the day surface. There were left the security pillars of coal
provided by the project. In addition, with a low power of cover
deposits in contact with an unstable roof, under this roof, it was
envisaged to leave the calculated power of the coal layer. The
process of closing the mines was carried out at the beginning of
the 21% century. The “wet” method was used, i.e. by natural
flooding of mine workings with underground water.

Fig. 1 shows a geological map showing the position of the
geophysical profile, a lithological column of the ventilation
shaft at Sinegorskaya mine, which shows the areas of outflow
(discharge) of underground water into the shaft and their ab-
sorption (infiltration) into tectonically disturbed strata and a
geological cross section. The range of redox indicators of mine
water is for pH 2—8.3, for Eh (+200)—(+500) mV [9]. The re-
sults of underground water analysis from observation wells
Nos. 49 and 50 (Fig. 1) are shown in the Table.
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Fig. 1. Geological map and lithological column of the ventilation shaft, “Sinegorskiy” geological section along the line IV:

1 — border of geological-industrial districts and mining fields; 2 — the output of coal seams beneath the cover sediments; 3 — faults and the axis of
synclinal and anticlinal; 4 — outlet of limestone and location of geophysical profile; 5 — exploration and observation wells; 6 — lines of geological
sections and the location of the inclined shafts; 7—12 — layers of coals, shales, siltstones, sandstones, limestones and region of the spout and the

absorption of groundwater

Table
Results of the groundwater analysis in the monitoring wells no. 49 and 50
Water quality indicators
No. of wells - - 2+

pgt,s (Iljla /J;Ez’ m C/Z’ms mN/Ig;ns HCOs, mc/ld;ns 504" nf 7‘3‘;;’13 Mineralization

u g g g mg /dm3 g mg /dm3 g
49 6.89 471.7 272.5 165.4 366.1 605.1 1104 3.32 3024
50 7.44 535.3 248.5 155.6 500.4 227.3 1536 0.39 3272

The main method for solving the problem of identifying
areas of possible infiltration and discharge of underground wa-
ter on the territory of a closed mine was the NP, which was
carried out according to the potential scheme. Measurements
were made with a digital multimeter, the input resistance of
which according to the test results was equal to 9.8 MOhm.
Metrological control of the device included checking the po-
larity. During field observations, a mobile electrode M was
connected to the terminal (+), and a stationary electrode n was
connected to the terminal (=). The transfer interval of the n
electrode was from 100 to 500 m, depending on the terrain
conditions. For each transfer cycle, the EMF value was mea-
sured, which was entered by a correction with the correspond-
ing sign in the recorded parameters. The shooting was done in
10 m increments. The method was used, which consisted in
the content of non-polarizing electrodes during measure-
ments in cloth covers richly moistened with water. Before
measurements, holes in the ground were filled with water from
a plastic bottle. This achieved the stability of the measured
Unp values. The margin of error was no more than 1.7 %. Zero
of the NP survey, to which all results are given, was located at
the starting point of the profile. The Unp values for the first
200 m of the profile were in the range of (—3)—(+16) mV.

To study the structure of the section, the EPTS technology
was used [10]. The research was performed using a one-way
dipole axial installation, in which the feeding dipole was AB =
=100 m, and the measuring dipole was MN = 10 m. The step of

moving the MN line was also equal to 10 m. The maximum
distance of the dipoles was 600 m. The pickets of the sounding
points were marked after 500 m, respectively; the overlap in-
terval for the same-named points for neighboring sounding
points was 100 m. The azimuth of the spacings coincided with
the direction of the profile. The accuracy of measurements was
estimated by an average relative error, which did not exceed
5%. Aset of LFE-3 equipment was used during the work.
Fig. 2 shows the results of the NP, EPTS, S the plan of mining
operations in the area of the exit of the m} anthracite forma-
tion, and a schematic geological and geomorphological sec-
tion.

Geoelectric features of the section on the segment of the
anomalous field of the NP can be estimated by the results of
electrical exploration using the EPTS technology.

The section along the stretch of the rocks is relatively sus-
tained, all the curves of the electric sounding are identical in
shape and belong to type A. The minimum depth of the di-
poles at a distance of 500 m is estimated at about 100—150 m.
The EPTS-3 and EPTS-5 curves show areas of reduced resis-
tances with minimum values of 11 and 7 Ohms - m. In the up-
per part of the coal-bearing thickness, the p, varies in the
range of 12—35 Ohms - m. There are no significant anomalies
of the repeated form on the overlapping segments of the EPTS
graphs presented in the form of electroprofiling, which indi-
cates that the composition of near-surface deposits is quasi-
uniform.
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Fig. 2. Graph of NP EPTS curves in the form of electrical sounding and electrical profiling of a fragment of the mining plan in the zZone
of anthracite formation exit my and a schematic geological and geomorphological section along the line of the geophysical profile

in the picket range of 3000—5300 m:

1 — coal seam: a — worked out; b — solid block; ¢ — tectonically disturbed; 2 — outbuildings; 3 — beams; 4 — terricons; 5 — mine shafts and slopes

The Unp graph with abnormally high values of more than
2500 mV draws special attention. The question arises: what can
be caused by such an irregular result from the standpoint of
modern concepts? We are looking for the answer by consider-
ing possible physical, geological and electrochemical process-
es and phenomena in the conditions of technogenically dis-
turbed coal-bearing strata with electrically conducting coal
seams of Al grade.

Note initially that, according to existing concepts, positive
anomalies of the NP field usually occur due to the transfer of
charges by the movement of surface and underground waters,
i.e. by unloading them (in places where springs appear), as
well as on the slopes of hills and mountains The amplitudes of
anomalies are the first tens of millivolts and sometimes reach
10—150 mV.

Their amplitude depends on the power of the overlapping
strata. It is believed that the layers of anthracite are physically
and chemically inert. Positive Ups anomalies with an ampli-
tude of up to 250—300 mV are recorded in sections of coal ex-
ploration wells above these layers. Confirmation of the inertia
of anthracites is that clay crusts appear on these layers in wells
(clay particles are attracted from the drilling mud).

The article [1] analyzes the behavior of the PS field in ex-
ploration areas with low and intense tectonic disturbance of
anthracite strata in the Eastern Donbass.

It is established that natural (tectonic disturbances) and
man-made (mining) objects break the electrical chain con-
necting the oxidation zone with the rest of the formation. In
some cases, the current lines are thickened, and there are in-
creased values of potentials; in others, on the contrary, the
current lines are rarefied and the potentials are reduced ac-
cordingly. Thus, conditions for the formation of inversion-
type galvanic elements are created in the coal-bearing thick-
ness. In this context, it is advisable to systematize the data of
field observations in order to compile and substantiate a model
for the formation of the NP field in a coal-bearing thickness
with an anthracite layer developed (absent) in the upper part of
this thickness.

Results. The nature of the unique length and intensity of
the positive NP anomaly, which is registered in the site tech-
nogenically disturbed due to the excavation of a flat, sloping
layer of anthracite to a depth of 500—600 m in the coal-bearing
thickness, is considered against the background of the sche-
matic geological section shown in Fig. 2. The section fragmen-
tally displays the structure of the coal-bearing strata along the
line of rock strike, i.e. along the geophysical profile, and rep-
resents a horizontally layered thickness of terrigenous rocks in
the vertical section. Technogenic disturbance of this thickness
is associated with the phenomena of arched collapse of the
roof of the spent layer, and with a sufficiently large capacity
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and strength of the roof rocks, their smooth descent to the
ground. Consequently, the volume of waste space is ultimately
an extended, power-varying flat layer of multi-block fractured
rocks with a varying stretch of void-pore space. Since the elim-
ination of the mine was carried out by “wet method”, the
space of the spent reservoir when it is filled with underground
water is a kind of drainage channel. At the same time, we pay
attention to the important details for further conclusions, re-
flected on the section and fragment of the mining plan in the
intervals between pickets 3000 and 4000 m and 4350 and
4800 m (Fig. 2). In the first segment, the anthracite layer was
opened by falling not from its boundary with the roof rocks,
but from a certain vertical design mark, i.e., from the roof sur-
face. The upper part of the layer that goes down in the fall is
left as a whole to strengthen the roof. This is usually provided
by projects in areas of gullies, gullies, and if there are indus-
trial and social ground structures on the daytime surface. In
the second segment, the coal seam of the m} formation is tec-
tonically disturbed, which is recorded in the geological docu-
mentation of mining operations. This is a system of step-by-
step and sub-concordant discharges. Therefore, the following
arguments about the effect of the two types of phenomena
known during the creation of the NP, electrochemical and
electrokinetic, will be made taking into account the designated
geological features. Accordingly, electrochemical phenomena
are true for solid coal, while electrokinetic ones occur due to
filtration processes (the slope of the terrain is observed from
the picket 3000 (the area of the Karpushkin beam) to the pick-
et 5000 (the place of the mine shaft Bsh1)) and, to a small ex-
tent, diffusion-adsorption processes in the near-surface layer.

A qualitative analysis of the formation of the NP field, for
our specific case, is performed by creating a simplified model
of a technogenically disturbed anthracite formation in the
form of an asymmetric synclinal fold (Fig. 3).

Double electrical layers are shown at the interface, as well
as the transfer of positive charges by the flow of underground
water. Next, as the first step, we analyze the NP graph on the
segment from the 3000 m picket to the 4000 m picket (Fig. 2).
Here, the profile passes through the previously mentioned
high-conductivity roof solid block, which is clearly displayed
on the geoelectric section by low electrical resistivity and neg-
ative values of small NP values (the first ten units of millivolts).
In an undisturbed environment, we would expect an anomaly
of negative values up to the first hundred millivolts, but this
does not happen. The second step of the analysis is actually to
consider the positive, high-amplitude (up to 2500 mV) an EP
anomaly with a span of more than 1 km. An anomaly was re-
corded between the pickets of 3500—4700 m with a pro-
nounced gradient effect in the range of 4000—4500 m pickets.
This interval is located between the beams of Sychev and Go-
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flow

direction Strike

Fig. 3. Model of technogenically disturbed anthracite formation

laya, where coal pillars are left. The coal seam between them is
completely worked out. We assume: a) in the intervals of the
developed reservoir filled with water, there is predominance of
filtration processes and, possibly, a slight effect of adsorption-
diffusion; b) over the solid blocks, including the places of
strengthening of the roof, the action of redox processes occurs;
¢) in the presence of a soil layer, there is also a slight influence
of adsorption and diffusion processes.

There is a judgment about the presence of a positive
anomaly of a large magnitude by the action of very intensive
filtration of underground mine water, provided that there must
be a structure of a local canyon of sufficient size for “rapid
absorption” of these waters. Could it be? The answer is more
positive than negative. The situation is similar to hydrogeo-
logical pumping [7]. However, when pumping out, the inten-
sity of the anomaly on the mountain branch is several times
greater (Fig. 4).

It is logical to assume that the horizontal flow of ground-
water into the mined-out seam in the chainage interval 4000—
4500 m abruptly changes the direction in the vertical due to the
presence of “near-vertical funnel” formed in a zone of tec-
tonic dislocation. The continuation of the movement of the
horizontal stream is limited entirely by the protective pillar.
The flow sign remains positive. The depth of the most inten-
sive discharge is predicted in the area of 120—140 m, which
follows from the graphical (tangent) interpretation of the Unp
anomaly. It should be assumed that a water-absorbing funnel
was formed in the coal-bearing thickness. They can be formed
on the mountain branches of existing and, to a greater extent,
closed mines. As a rule, the formation of such local zones is
associated with tectonic disturbances. In this example, indi-
rect evidence can be the presence of a tectonic disturbance
recorded during mining operations in the picket range of
4250—4800 m. In addition, it was in this zone that intense
methane release was recorded by mine geologists during op-
erational work. Examples of gas occurrences are also known at
other mines in the Donetsk basin [11, 12]. The filtration pro-
cess is explained in [13]. A diagnostic feature is the discrep-
ancy between the shape of the Unp and the shape of the appar-
ent resistance graphs. The effect of filtration processes in the
formation of NP anomalies can be considered on the example
of a separate capillary. The theory is borrowed by geophysicists
from colloid chemistry and is used in the interpretation of NP
anomalies on various geological objects [7].

The potential flow is calculated by the formula of Helm-
holtz-Smoluchowski equation

Pleg;)-C
E = (M

Using the (1), knowing the flow potential in the value of
2.35 V for the case considered in this article, it is possible to
estimate the value of the pressure P that drives the liquid in
motion in the first approximation. When calculating, we take
the average values for underground waters of the Eastern Don-
bass: 1) Zeta potential at pH = 3.5 equal t0 2.9 - 107 V; 2) me-
dium viscosity n ~ 1.3 - 107 PA - s; 3) specific electrical con-
ductivity 6 ~ 0.17 Ohms™" - m™". As a result of calculations, we
get at P~ 0.25 MPa. A priori, equation (1) for a single capillary
is applicable to any porous partition in the same form and, in
this case, it describes the potential difference on different sides
of this partition. The zone of development (displacement
crack) of a tectonic discontinuity, which is a porous layer, can
also be considered as the above-mentioned partition. The na-
ture of the effect is such that a double electric layer appears on
the surface of rocks in contact with the crack (either due to the
adsorption of ions from the groundwater solution that fills the
crack, or due to surface dissociation). As a result, the station-
ary surface is negatively charged, and the solution is positively
charged (consisting of mobile cations). The movement of the
solution (due to pressure difference) shifts the centers of nega-
tive and positive charges, there is a potential difference in the
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Fig. 4. Models of the formation of a natural electric field when pumping from well (according to Titov, Konosavsky) and in zone of the
articulation developed and filled with underground water space with tectonic discontinuity

direction of movement of the fluid and the magnitude of the
potential difference does not matter whether fluid flows
through one capillar or capillary network. The main criterion
is the charge separation coefficient between the solid surface
and the solution. The latter is determined by the electrokinetic
potential, and the flow rate is determined by the pressure dif-
ference.

The width of the underground water filtration zone in the
coal bearing column can be estimated using the formula for
calculating lateral geostatic pressure

z =L, ()
Pn8
where p is the density of rocks; g is the acceleration of gravity;
z is the width of the partition. Assuming the average density of
the coal-bearing massif at the conversion stage with Al coals
equal to p = 2.6 - 107 kg/m’, the z value will be 10 m, which
does not contradict the data of drilling and logging of coal
wells that have crossed discontinuous tectonic disturbances.
The third step is to analyze the NP field on the section of
the profile between pickets 4700 and 5500 m. Here, the Unp
graph is characterized by positive values of 500 mV, which re-
main almost unchanged throughout this section. At the same
time, in the intermediate measurement cycle in the picket
range of 4310—4820 m (the section of the profile between the
stationary electrode sites N) the presence of a negative anom-
aly with an amplitude up to —1700 mV was recorded (Fig. 5).
Therefore, in view of the total positive anomaly, we must as-
sume the combined effect of electrochemical and electroki-
netic processes in the formation of the NP field. The first ones
take place above, and the second ones — below the coal seam,
where the worked-out space is filled with water (Fig. 5).
Conclusion. The result of the research was the discovery of a
unique intensity and width of a positive anomaly of the natural
constant electric field in the territory of the mining branch of the
coal mine liquidated by wet conservation method in the Eastern
Donbass. Hypothetically, the nature of the phenomenon is due

U, mv U, mv U, mv
1500 1500 1500
500 // 500 /A 500
-500 -500 -500 \\
I, I,
-1500 —Lm 1500 1500 o
3500 4000 4000 4500 4300 4800

Fig. 5. NP graphs on conjugate sections of the profile bounded

by the stationary electrode points

to large-scale filtration process in the conditions of sharp chang-
es of ground water flow in hollow space of the developed layer of
anthracite to sub-vertical funnel formed at the junction of min-
ing and tectonic faulting. The effect of redox processes on the
formation of the NP field in places left as protective pillars of
coal seams and, to a small extent, diffusion-adsorption processes
in the soil layer of cover deposits is not excluded. The author
hopes for a discussion on this issue with the involvement of spe-
cialists in the field of electrical exploration.

The author is grateful to associate Professor E. G. Porfilkin
for joint work in field observations and doctor of chemical Sci-
ences I. N. Shcherbakov for advice on electrokinetic and elec-
trochemical processes in natural environments.
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AHoMaJiisi MpUPOAHOro MOCTIHHOrO
€JIEKTPUYHOTO MOJIS BEJMKOI BeJTMINHU
B TEXHOTE€HHO-MOPYHMIEHUX IJIACTAX AHTPALMTY

M. €. Domenko
IncTutyT Hayk npo 3emmio IliBneHHOrO (benepaabHOTO yHi-
Bepcutety, M Pocros-Ha-/loHy, Pociiickka ®epaepariis,
e-mail: fnegeophyskohle@yandex.ru

Y CxinHomy JloHOaci Ha TipHUYOMY BiJIBEI€HHI JiKBiIO-
BaHOI CITOCOOOM MOKPOI KOHCepBallil IIaxTh, 110 po3po0Jise
BYTiJIbHI TUIACTU aHTpAUUTy Mapku Al, oTpuMaHa BEJIMKOL
BeJIMYMHU (iHTeHCcHBHicTIO 10 2500 MB i mmmmpuHoto 6inbiie 1
KM) TIO3UTHMBHA aHOMaJisl TMOCTIHHOrO MPUPOIHOTO eJIeK-
tpuyHoro nos (I1IT). IToBTopHi (KOHTPOJIBbHI) BUMipIOBaH-
H$1, TPOBEJIEHI Yepes ABa MiCs1li, MiATBEPAUIN HASIBHICTb i€l
aHoMaJlii. ABTOPChbKE TPaKTyBaHHSI TIPUPOAHOro (heHOMeHa
3BOIUTHCS 10 OGaraTopiBHEBOro, MOKPOKOBOIO aHaIi3y yMOB
(opMyBaHHS T0JIs1 MPUPOJHUX MOTEHLialiB Y TEXHOT€HHO-
1 TEKTOHIYHO-TIOPYILIEHOMY TipHUYMUMHU pOOOTAMU MacHBi
BYIJIEHOCHMX TTOPiJI.

Merta. BcraHOBIIEHHSI 3aKOHOMipHOCTe (opMyBaHHS
MO3UTUBHOI aHOMAaJIii MOCTIMHOTO MPUPOIHOTO eJIEKTPUUHO-
TO MOJISI BEJIUKOI BEJIMYMHU Ha TipHUYOMY BiBEICHHI JIiKBi-
JIOBAHOI I1IaXTH.

Mertoauka. [TonboBi reodiznuni podotu metogamu I1IT i
€JIEKTPOITOTEHIIIaJIbHOTO  TOMOIpachiyHOro  30HAYBaHHS
(EIIT3). BararopiBHeBUii, TOKPOKOBUIA aHai3 yMOB (pop-
MyBaHHSI MOJsI MPUPOAHUX MOTEHLiaTiB y TEXHOT€HHO- U
TEKTOHIYHO-TIOPYIIEHOMY TipCbKMMU pOoOOTaMU MAaCHUBIi BYT-
JICHOCHUX TTOpiJ.

Pesyabrar. Po3poGiieHa Mozesb riapoeseKTpOKiHETUY-
HOTO pO3pi3y, B IKOMY BUPOOJIEHUI MPOCTip MPENCTaBIECHO
OOBOIHEHUM MPOTSKHUM 1 MiHJIMBUM 32 MOTYXHICTIO TJ1ac-
KVM IJ1aCTOM Pi3HOYJIaMKOBHUX TPILIMHYBATUX MOPIJ 3 yTBO-
PEHHSM Y MicCli TPOsIBY TEKTOHIYHOI MOPYIIEHOCTI BOIOIMO-
[JIMHAI0YOi BOPOHKM, SIK CTPYKTYPY LIBUIKICHOTO MOIJIM-
HAaHHS MIAXTHUX BOI, IO MPUBOANTD, YHACTIIOK iHTEHCUB-
HoI iH(piIbTpalii, 10 GopmyBaHHS Mo3uTUBHOI aHoMatii TT11
BEJIMYMHOIO Oinbiie 2, 3 B.

HaykoBa HoBu3HA. BusiB/IeHHST Ta OOIPYHTYBaHHSI 3aKO-
HOMIPHOCTE! YTBOPEHHSI YHIKaJbHOI 3a iHTEHCHUBHICTIO U
IIUPUHOIO MO3UTHUBHOI aHOMaJlii MPUPOIHOTO IMOCTIHHOrO
€JIEKTPUYHOTO MOJISl Ha TEPUTOPIl TIpHUYOTO BiABOMY JIiKBi-
NIOBaHOI BYTiJIbHOI 1axTu y CxinHomy JloHbaci.

IIpakTyHa 3HAYMMICTh. YHIKaJbHICTb BUSIBICHOI MO3U-
tuBHO1 aHomauii IIIl iHiuitoe ouckycitlo Mpo XapakTep ii
YTBOPEHHSI Ta JIOBOIUTH MOITBHICTh 3aCTOCYBAaHHSI METOIY
ITIT mpu BupillleHHi 3aBAaHb TiIPOEKOJIOTiYHOrO, ra30BOro
Ta iHIIMX BUIIiB MOHITOPUHTY Y BYTUIbHUX peTioHaXx.

KmouoBi cioBa: npupoone nocmiiine easekmpuutne nose,
Cxionuii Jlonbac, anmpayum, mexHo2eHHO-NOpYuleHi naacmu,
eneKmpopo36i0yeanvHi 00caiodcenHs, 2ipHu4i 8i0600uU 3aKpu-
mux waxm

AHOMA/ISA €CTECTBEHHOTO MOCTOSTHHOTO
3JIEKTPHYECKOr0 MOJIs1 00IbIION BeTHYMHBI
B T€XHOT€HHO-HAPYIIEHHBIX MJIACTAX
aHTpanMTa

H. E. @omenko

HMHcTtutyT Hayk o 3emite FOxkHOTO (hepepaibHOro YHUBEPCU -
teta, T. PoctoB-Ha-Jlony, Poccuiickas ®Denepanms, e-mail:
fnegeophyskohle@yandex.ru

B BocrouHom /loHbacce Ha ropHOM OTBOJIE JIMKBUIUPO-
BaHHOM CITOCOOOM MOKpOI KOHCEpBAllMK IIaXThl, pa3paba-
THIBAIOILICH YrOJIbHBIE TUIACTHI aHTpauuTa Mapku Al, moiy-
yeHa OOJIBIION BETUYUHBI (MHTEHCUBHOCTBIO 10 2500 MB u
IIUPUHOM Gojiee 1 KM) TOJIOKUTETbHAS aHOMAJTUST TTIOCTOSTH-
HOTO ecTecTBeHHOro aaekTpuyeckoro nojs (EIT). [Torop-
Hble (KOHTPOJIbHBIE) M3MepeHUsI, TIPOBeleHHbIE Uepe3 IBa
Mecsila, MOATBePANIN HAJIMYKMe 3TOM aHOMaIuu. ABTOpPCKasi
TPAKTOBKA MMEIOIIEr0 MeCTO MPUPOIHOTO (peHOMEeHa CBO-
IIUTCSI K MHOTOYPOBHEBOMY, TIOIIIATOBOMY aHAJIU3Y YCIOBUIA
(opMHUPOBaHUS TTOJISI €CTECTBEHHBIX MMOTEHIIMAIOB B TEXHO-
TeHHO- U TEeKTOHMYECKHU-HapyILIEeHHOM TOPHbIMU paboTamu
MacCHUBE YIIIEHOCHBIX MTOPO]I.

Ilean. YcTaHOB/IEHUE 3aKOHOMEPHOCTEN (hOPMUPOBAHUST
TTOJIOKUTETbHOM aHOMAJIMM TTOCTOSTHHOTO €CTECTBEHHOTO
9JIEKTPUYECKOTO TOJIsI 0OJIBIION BETMYMHBI HA TOPHOM OTBO-
JIe TMKBUAMPOBAHHOM IITAXThI.

Mertonuka. [ToneBbie reodusnueckue padoThl METOAaAMU
EIl 1 371eKXTpOonoTeHIMATBHOTO TOMOIPpaUIECKOro 30HIM-
poBanusi (BI1T3). MHOroypoBHeBbIii, MOIIATOBBIN aHATINU3
yCIIOBUIT (DOPMUPOBAHUS TIOJISI €CTECTBEHHBIX MTOTEHIIMATIOB
B TEXHOT€HHO- U TEKTOHUYECKU-HAPYILIECHHOM FOPHBIMU pa-
060TaMM MacCUBE YIJICHOCHBIX TIOPO]I.

PesynbraTbl. PazpaboTana Monenb rMapoa1eKTPOKUHE-
TUYECKOTO pa3pe3a, B KOTOPOM BBIpAaOOTAHHOE MPOCTPaH-
CTBO TPEACTaBAEHO OOBOJHEHHBIM MPOTIKEHHBIM U U3ME-
HSIIOIIMMCSI TI0 MOIITHOCTH TUIOCKHM ILIACTOM pPa3HOO00J10-
MOYHBIX TPELIMHOBATBIX MOPOJ C OOpa30BaHMEM B MeECTe
MPOSIBICHUST TEKTOHUYECKOI HapyIIEHHOCTH BOIOITOTJIOIIA-
OIIell BODOHKU, KaK CTPYKTYPbI CKOPOCTHOTO ITOTJIOLIEHMS
IIAXTHBIX BOJ, TIPUBOMISIIEH, B CHJTy MHTEHCUBHOM MH(PUITb-
Tpaluu, K GopMUpOBaHUIO MONOXUTENIbHOI aHoManuu EIT
BeJIMYMHOI Oosee 2, 3 B.

Hayynaa HoBuzna. OGHapyXeHHue 1 000OCHOBAHUE 3aKO-
HOMEpHOCTel 00pa3oBaHUsSI YHMKAJIbHOW IO MHTEHCHUBHO-
CTU U IIMPUHE TOJOXUTEILHON aHOMAJIMKM €CTECTBEHHOTO
IMOCTOSTHHOTO 3JIEKTPUYECKOTO TIOJISI HAa TEPPUTOPUU TOPHO-
rO OTBOJAA JIMKBUAMPOBAHHOW YrojibHOM IaxThl B BocTou-
HoM [loHbacce.

IIpakTHyecKkas 3HAYUMOCTb. Y HUKATHHOCTD BBISIBIICHHOM
MOJIOXUTEAbHOI aHoManuu EIl MHULIMUPYET TUCKYCCUIO O
XapakTepe ee 00pa30BaHUs U TOKA3bIBAET 11eJIeCO00Pa3HOCTh
npuMeHeHus Merona EIT npu pelneHuM 3amad rupo3KoIIo-
TMYECKOTO, TA30BOTO U IPYTMX BUIOB MOHUTOPUHTA B yTOJTb-
HBIX PETUOHAX.

KiioueBsle ciioBa: ecmecmeenHoe NOCMOosHHOe 31eKmpuye-
ckoe noae, Bocmounuiii Jlonbacc, anmpayum, mexnoeeHHO-HA-
DYyuieHHble NAAchbl, INeKMpPopaszeedounble Uccae008aHuUs, 20p-
Hble 0mB800bl 3aKPbIMbIX WAXM
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