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PRACTICE OF MAGNETIC SURVEYS OVER HYDROCARBON FIELDS IN
CARPATHIAN FOREDEEP, UKRAINE

The results of magnetic studies over hydrocarbons fields in the Outer zone of Carpathian Foredeep were
studied. It was stated that upon oil and gas deposits are observed static and dynamic local anomalies connected
with supervising tectonic displacements. The conclusion about genetic correlation between local anomalies and

oil-and-gas content in the investigated deposits was done.
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Introduction

Possibilities of magnetic survey in oil and gas
geological structures on regional and local levels were
not been studied satisfactorily yet. But last years this
method is more popular in the complex of
geophysical  techniques during searching of
perspective oil and gas structures in Ukraine and in
the world [Omelchenko et all., 2011, Gadirov and
Eppelbaum, 2012, Schumacher, 2010].

Existence of local magnetic anomalies with a few
nT amplitudes upon oil and gas deposits proportionate
with structure contours was approved in practice by
magnetic measurements in different hydrocarbon
structures and can be one of the searching criteria for
hydrocarbon traps [Kuderavets, 2009, Gadirov and
Eppelbaum, 2012, Schumacher, 2010].

The studying of long-term variations of the
anomalous geomagnetic field is also used for
investigations, mapping of active tectonic fault zones,
of seismic-tectonic processes and solving other
problems concerning geology and geodynamics
[Maksymchuk et all., 2001]. Dynamic variations of
AF can be calculated by means of repeatable magnetic
survey during definite time intervals on the fixed
point's network.

The genetic relationships of discovered static and
dynamic  anomalies with  hydrocarbons are
problematic and require detailed study.

Geological description, methods of investigations

The ground magnetic survey was fulfilled on few
oil and gas fields (Makuniv, Rudky, Nyklovychi,
Orhovychi, Dobriany, Vigomlja, Swydnytsia,
Retychyn, Kochanivka) located in the NW part of
Bilche-Volytsa zone in the Carpathian Foredeep
(fig. 1). Investigated structures are located in the
Upper Miocene deposits and are adjusting with the
Krakovets, Sudova Vyshnia and Gorodok regional
fault system. Their oil-and-gas content is connected
with two complexes of sediments: under-gypsum (oil-
bearing) and over-gypsum (gas-bearing). To obtain
real experimental data about thin AMF structure high-
precision ground magnetic survey was done upon
selected objects. Measurements of total magnetic field
module F were done every 50 meters by means of
proton magnetometer with 1.0 nT sensitivity.

Classical methods of tectonomagnetic investi-
gations consist of synchronous measuring of the
magnitude of total geomagnetic field vectors on a

fixed network of points (Fp) and a reference (basic)
point (Fb) through definite time intervals. Such a
scheme generally allows elimination of the influence
of external magnetic field variations in differences
AF=Fp-Fb. Objective values of tectonomagnetic
measurements are variations of AF between pairs
consecutive observation cycles (AAF= AF2 - AF1).
The registration of the total field F at the basic point
and at the all other points was fulfilled with proton
magnetovariational station MV-01 (sensitivity 0.1
nT). The mean-square error was 1 nT.

In the frame of investigations of temporal
variations peculiarities for geomagnetic field AF and
definition of their relations with tectonic structure,
geodynamics and oil-and-gas content in the
Carpathian Foredeep were founded three profiles. One
of them - Malniv-Ugniv - in the NW part of Bilche-
Volytsia zone and SE margin of East European
Platform near 70 km long, 43 points of measurements
during 3 cycles: June, 2011, July, 2012 and June,
2013. Distance between points 1.5 — 2 km.

Discussion of results

Though significant distortion of a magnetic field
(due to electric-magnetic noise, caused by railroads,
gas pipelines, drilling, power transmitting lines,
industrial objects, settlements, etc.), on the low-
gradient AF regional component the local magnetic
anomalies AF, can be observed (fig. 2).

Analysis of local anomalous magnetic field
morphological peculiarities upon the geological
structures grounds definition of few types AF,
anomalies. One of them is positiv, near 3 km wide
and up to 10 nT intensity (fig.2, a). Another is negativ
with 4 — 8 nT amplitude, 4 — 5 km wide (fig.2, b). The
next one — variable high-frequency anomaly in
marginal parts of structures, with 15 — 20 nT
amplitudes and 2 km wide (fig.2, c). And the last one
— the negativ in central part (up to 3 km, 3-5 nT
amplitude) with two positiv  short-frequency
anomalies on the margins (fig.2, d).

Comparison of defined AF, anomalies with
structure of seismic GA (gypsum-anhydrite, up to
Upper Badenian surface) horizon allows to make a
conclusion that positive AT, anomalies have relations
with Krakovets deep fault and negative anomalies
spatially co-relate with some oil and gas fields in the
NE direction from Krakovets fault.
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Fig. 1. Structural map (GA-seismic layer, Tyras
Beds) and the section of probable seepage-induced
local magnetic anomalies AF, associated with oil-
gas fileds, the points of magnetic field dynamic
repeated measurements in NW part of Bilche-
Volytsa zone of Carpathian Foredeep (the seismic
data from “Ukrgeofizyka” West Ukrainian
Geophysical Prospecting Expedition, 2008).

Anomalous magnetic field AF along the profile
Malniv-Ugniv is shown on the fig.3. The interesting
peculiarity of this profile is its location in the contact
zone between Carpathian Foredeep and SW margin of
Eastern-Europian Platform. This zone often associates
Teisseyre-Tornquist Zone (TTZ). AF field in the NE
part of profile sharply increases, what is connected
with an influence of regional Lviv magnetic anomaly.

Investigations of AF variations diagrams during
June, 2011 — July, 2012 and June, 2011 — June, 2013
show complex structure of this variations and
repeatability from cycle to cycle. The intensity of AAF
anomalies on this profile varies in the range of -1.1 -
+2.7 nT. The most intensive variations of magnetic
field were defined within the range of Biltche-
Volytsia zone and Lviv Paleozoic Depression.

Also was defined alternating AAF anomaly (-1.1
(D13R) - +1.8 (D15R, D20R) nT per year) near
Horodok deep fault in a contact zone between
Carpathian Foredeep and young West European
Platform. In a location of Rava-Russka deep fault
slight negative AAF anomaly (0.9 nT per year on

D36R) was observed. On the AAF diagram for June,
2011 - June, 2013 total increasing of field was
observed, what partly is connected with temporal
variations on the base point. It is necessary underline
a general trend of AAF increasing in the NE part of
the profile up to 2.7 nT (D41R).

Fig. 2. Anomalous magnetic field on few profiles
and the basic types of small amplitude local
magnetic anomalies AF, associated with
nearsurface magnetic sources in area of
hydrocarbon fileds of Bilche-Volytsia zone of
Carpathian Foredeep, Ukraine.

Fig. 3. Anomalous magnetic field AF along
Malniv-Ugniv profile, difference AAF during
July 2012-June 2011, June 2013-June 2011 and
the fragment of geological crosssection through
the line Chop-Gorochiv

Defined local magnetic anomalies upon the
deposits in the Carpathian foredeep and Dniepro-
Donets Basin [Kuderavets et all., 2008, 2009] are very
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similar by intensity and spatial sizes what marks their
same nature. Low amplitude and small spatial sizes
confirm shallow source locations of local anomalies.
During interpretations of defined AF, local anomalies
upon hydrocarbon deposits the results of rocks
magnetic susceptibility investigations were taking into
account, also as a number of theoretical models
[Schumacher and Abrams, 1996, Machel and Burton,
1991], which predict existence upon oil and gas
deposits areas with differentiated magnetic features of
environment.

Studies of magnetic features of covering
sedimentary rocks, mineral structure of shallow rocks
and rocks, covering deposit are necessary for
interpretation of defined anomalies what can be useful
for future investigations of magnetic anomalies nature
upon oil and gas fields.

The nature of temporal field variations can be
explained by an influence of electric currents of
electric-kinetic origin from crumbling fluid-saturated
rocks.

Summary

The results of investigations allow to conclude
about deformations and fluid-dynamic processes in
active fault zones, which can be detected in different
geophysical and other fields and may be indicators of
oil-and-gas content.

The suggested methods of anomalous magnetic
field studying allow to obtain additional information
about structural-dynamic peculiarities of the crust.
This can be used for upgrading of effectiveness in oil
and gas searching.
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JOCBII MATHITOMETPUYHUX JOCJIII?)KEHDb HAJIl POAJOBUIIAMMU BYT'JIEBOJHIB
VY HEPEJKAPIIATCHKOMY ITPOI'MHI, YKPATHA

P.C. KyaepaBeup, B.E. Makcumuyk, 1.0. Ho6oToxk, T.A. KnmumkoBuy, B.P. Tumomyxk, H.B. Inpixox

AHaNI3yl0ThCS PE3yJIbTaTH MAarHiTHUX JOCHI/PKEHb HaJl POJIOBUIIAMH BYIVIEBOJHIB y 3OBHIIIHII 30HI
Iepenkapnarcekoro mporuny. Ham pojoBuniamMu HaTH Ta ra3y BHUSBIICHI CTaTUYHI Ta JWHAMIYHI MAarHiTHi
aHoMaJii, SKi KOHTPOJIOIOTHCSI PO3JIOMHOIO TEKTOHIKOIO. 3p00ieHHi BUCHOBOK IPO T'€HETHYHHUH 3B’SI30K MiX
JIOKaThbHUMH MarHiITHIMU aHOMAJisIMH Ta Hah)TOTa30HOCHICTIO.

Kiro4oBi cjioBa: MarHiTOpo3Bifka, aHOMaabHE MarHiTHE MOJIC; JJOKaJIbHI aHOMaJTi1; BYTJICBOIHI.

ONBIT MATHAUTOMETPUYECKUX UCCJETOBAHUN HAJIL MECTOPOKJIEHUSAMHA
YIJIEBOAOPOJOB B ITIPEJAKAPIIATCKOM ITPOI'NBE, YKPAUHA

P.C. Kymapagen, B.IO. Makcumuyk, M. A. HoboTtok, T.A. Knumkosu4, B.P. Tumomyk, H.B. IIsipn:xox

AHaNMM3UPYIOTCSl Pe3yNbTaThl MAarHUTHBIX HMCCIIEOBAaHUI HaJ MECTOPOXICHHSIMH YTJIEBOAOPOIOB BO
Buemnrneii 30ue IIpeakapnarckoro nporuda. Hax MectopoxaeHussMu He()TH U Ta3a OOHAPY)KEHBI CTATHYSCKHE U
JIMHAMUYECKHE JIOKaTbHbIe MATHUTHBIE aHOMAJIUU, KOTOPhIE KOHTPOJIUPYIOTCS pa3OMHON TeKTOHUKOH. Crenan
BBIBO/I O reHETUYECKOH CBI3HU MCXKIY JIOKAJIbHBIMU MarHUTHbIMU aHOMAJIUAMU U He(I)TeFaSOHOCHOCTbIO.

KarueBblie cioBa.
YTIECBOAOPOIEI.
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