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Abstract: 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 (Gadirov and Eppelbaum,
2012). Hydrocarbon migration and microseepage effect change composition of
magnetic minerals including nearsurface rocks and soils. This process causes the
formation of local magnetic anomalies (Schumacher and Abrams, 1996). Perez-Perez et
al., 2011 have verified a positive relationship between anomalous large values of
susceptibility and the presence of hydrocarbon by using a statistical analysis of the
magnetic susceptibility measurements of a particularly large sample of drill cuts.
Venkatachalapathy et al., 2010 concluded that the magnetic susceptibility (MS)
measurements in sediments are complementary or alternative means of exploration
and assessment of hydrocarbon reservoirs.
The overview of the investigated area (Kotarba et all., 2011) is presented in fig. 1a. The
magnetic studies within Orchovychi oil and gas field are presented in fig.1b.

Figure 1: Sketch map (а) of oil and gas fileds location in NW of the Carpathian
Foredeep, Ukrain by Kotarba et all., 2011 and magnetic survey profiles (b) with section
of local probably seep-induced magnetic anomalies on the structural map (GA-seismic
layer, Tyras Beds) of Orchovychi oil and gas field. The seismic data from “Ukrgeofizyka”
West Ukrainian Geophysical Prospecting Expedition, 2008

Castle Meeting

New trends on Paleo, Rock and Environmental Magnetism

Évora, 2014

We have analyzed the soil magnetic susceptibility along the landscape surface. We
investigated the soil MS at the hydrocarbon deposit area closely adjacent to the well
for deeper interpretation and understanding the MS features and distribution (fig. 2).
The local magnetic anomalies with amplitude of 6-8 nT and a width of about 4 km were
detected in the structure of the anomalous magnetic field within the Outer zone of the
Carpathian Foredeep. The anomalies of soil magnetic susceptibility were marked close
to productive hydrocarbon areas. The interpretation of the local magnetic and soil
magnetic susceptibility anomalies upon hydrocarbon fields is a complex problem and
needs further research, including the integration of other geophysical methods in
solving problems of petroleum geology.

Figure 2: Magnetic susceptibility of soil near productive well
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