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Introduction 
 
The anomalous magnetic field ΔB reflects the magnetic inhomogeneity of the cross-section of the Earth's lithosphere, 
which makes it possible to determine the geometry and magnetic parameters of the sources of its various layers based 
on the results of its interpretation. 
The most important stage of such research is the development of the geomagnetic field map, reduced to one level and 
separation in it of local and regional components that characterize the upper and lower parts of the Earth's crust cross-
section. Additional information on certain features of the Earth's crust structure, of faults location and promising 
hydrocarbon structures can be obtained by calculating the magnetic field vertical d(ΔB)/dz and horizontal d(ΔB)/dxdy 
gradients. It should be noted that according to research, the magnetization of the deep horizons of the Earth's crust and 
upper mantle has an inductive nature. This means that the rocks are magnetized in the direction of the main magnetic 
field of the Earth BIGRF. Therefore, in order to reliably distinguish the geometry of regional sources and faults of the 
Earth's crust, it is necessary at first bring the geomagnetic field to the pole, that is to the vertical magnetization of its 
sources. In the historical aspect, the application of the geomagnetic field to study the structure and tectonic zoning of 
the Carpathian region is described in a number of publications (Krutikhovskaya et.al., 1981; Orlyuk, 1983; Pashkevich 
et al., 1985; Monchak and Anikeev, 2017; Maksymchuk and Orlyuk, 2018;  Kutas et al., 2018, etc.). The proposed 
report presents the results of qualitative analysis of geomagnetic field maps and gradient of the regional component in 
comparison with fault-block tectonics and oil and gas potential of the Earth's crust. 

Method 
The paper (Orlyuk et.al, 2018) developed a digital map of the anomalous magnetic field in the territory of Ukraine, scale1: 500 000 for the epoch of 2015 (Fig.1a), taking into account the results of absolute magnetic survey 
1969-1971, observations at the secular trend points during 2010-2015 and in observatories (Tregubenko et al., 2013, Orlyuk et al., 2015; Maksymchuk and Orlyuk, 2018). 
In order to analyze the geomagnetic field in more detail, it is divided into different wave components, which are associated with different layers of the Earth's crust. The component of the regional magnetic field of the 
Carpathian region is obtained by averaging the original field using the palette with a radius of 40 km, and the local component – as the difference between the original field and the regional component ΔBloc = ΔB – ΔBreg 
(Fig.1b, c).  According to the wavelengths, the regional component is associated mainly with the lower part of the Earth's crust and partly with the middle  ones. The upper depths limit is 10-15 km, and the lower – 35-55 km. 
Local component is due to the upper 10-15 km. 
Examples  
The main feature of the geomagnetic field of the territory is the presence of two mutually perpendicular directions of both class anomalies – northeast and northwest. Large local anomalies of the north-eastern directions are 
cut off by the most intensive part of the Lviv Regional Anomaly (500 nT) of the north-western direction. The Lviv Paleozoic trough spatially coincides with the region of elevated values of the regional component of the field 
(Orlyuk, 1983). At the time of the depression formation, the Kovel-Ratnivsky and North-Moldavian protrusions stood out. 
The Mesozoic structural complex within the region is represented by Jurassic and Cretaceous complexes that fill the Stryi Jurassic Deflection and the Lviv-Lublin Depression. The south-western border of the Stryj Depression 
coincides with the Kokhanovka-Stryj line. This immersion is reflected by the increased values (up to 150 nT) of the magnetic field. The south-western boundary of the Cretaceous depression coincides with the Horodok (Pre-
Carpathian by (Monchak and Anikeev, 2017) fault, and the eastern – close to Radekhiv-Rohatyn fault. 
According to (Kutas et al., 1996), these regional faults are confined to the boundaries of the Proterozoic, Riphean and Mesozoic-Paleozoic basements, which indicates their exceptional role in the history of the region. 
Therefore, the considered structures and their limiting faults as well as the fault zones are regionally prospective for hydrocarbons. To further detail the obtained regional regularities of the relationship between oil and gas 
with the magnetic inhomogeneity of the Earth's crust, the developed map of local magnetic anomalies and the map of the horizontal gradient of the regional component  (Fig.1d) of the geomagnetic field were used. 

So long as the sources of anomalies (ΔB)loc are confined to the upper part of the Earth's crust and the bottom of the sedimentary cover, in this case, the hypothesis of their partial conditionality by increased rocks 
magnetization, which is associated with the pathways and accumulation of hydrocarbons is used. 

Conclusions 
Analysis of the local component of the anomalous magnetic field of the western region shows the presence in the marginal part of the Eastern European platform of a number of local anomalies that are connecting into 
peculiar bands, often oval in shape, confined to the Mesozoic-Paleozoic and Riphean and Riphean-Archaean basements, which are extending from the western border of Ukraine to Romania. This anomaly can be considered 
as reflecting the main hydrocarbon fault of western Ukraine. In addition to this band, there are other local anomalies, mainly northeastern and submeridional direction (see Fig. 1b). These anomalies can also be considered as 
oil and gas control faults, especially in the area of their intersection with the above-mentioned band. It should be noted that the identified confinement of oil and oil and gas deposits to the zone of weakly positive magnetic 
anomalies is not consistent with the pattern established for other oil and gas regions of Ukraine. Also, further research will pay special attention to the analysis of the horizontal gradient map of the regional component of the 
geomagnetic field with different-level faults and hydrocarbon deposits in relation to the search for a connection in surface and lower crust-mantle structures. 
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Maps of anomalous (a), local (b), regional (c) and horizontal gradient of regional 
(d) magnetic field in comparison with the scheme of fault tectonics [Kutas et al., 
1996] and oil and gas potential of the western region of Ukraine (Orlyuk, 1994) 

a)
1 – deep lineaments: A (a) and B (b); 2 – deep faults of the Carpathian system and 3 – orthogonal to them faults: a – 
first rank, b – second and higher ranks. Faults of the platform system: 4 – deep of the first rank; 5 – faults of the 
orthogonal system: a – trans-regional, b – higher ranks; 6 – the estimated boundary of the Mesozoic-Paleozoic and 
Riphean basement; 7 – the estimated boundary of the Riphean and Archean Proterozoic basement; 8 – projections of 
magnetic depth blocks; 9 – deposits: a – gas and gas condensate ones, b – oil and oil and gas ones. 

b) c) d)
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