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1. Teopis i MeTOOJIOTiS 3aCTOCYBaHHS MarHETU3MY I'PYHTOBOTO ITOKPUBY B I€O0JIOTii, €KOJIOTi], I'PYHTO3HABCTBI

2. Theory and methodology of the application of soil magnetism in geology, ecology, and soil science

Pedepar:

1. Inceprarnis npucBsyeHa po3poo1i Teopii Ta METOA0JIOTII 3aCTOCYBaHHS MarHETU3MY I'PYHTOBOTO [TIOKPYBY NP1
PO3B'A3aHHI 3aBHaHb I€0JIOrii, €KOJIOrii, [PYHTO3HABCTBA. B OCHOBY TeOpii i METOLOJIOTIi 3aCTOCYBaHHSA MarHETU3MY
I'PYHTOBOTO ITIOKPHUBY I1OKJIAJAETHCS CUCTEMHe reodi3nyHe JOCiIKeHHs I'PYHTOBOI 00010HKM 3eMJi - negocdepu.
HasegeHi npukiaay 3acToCyBaHHS iH(popmallii Ipo MarHeTU3M IPyHTOBOTO IIOKPUBY IIPU PO3B'sI3aHHI
I'PYHTO3HABUYUX Ta arpapHUX 3aBJaHb JOBOISTH TICHUMI F'€HETUYHUI 3B'5130K MK MarHiTHUMU BeJIMUYMHAMU Ta
[IOKa3HUKaMU POJIOYOCTi, €po3ii, BMiCTOM OpraHiYHMX Ta HEOPraHiYHUX Pe4YOBUH, Pi3NKO-XiMIiYTHUMHU [IapaMeTpaMu
I'PYHTIiB. MarHiTHi 1OCiI>)KeHHSI TEXHOT€HHUX I'PYHTIB Ta NIUJI0BUX QpaKLiil aTMOChEPHOTO MOBITPS
IIPOJIEMOHCTPYBAJIU CBOIO BUCOKY iHpOPMATUBHICTb Ta €()EKTUBHICTb IIPY OLIiHIIi 3araJIbHOTO 3a0pyAHEHHS
TEepPUTOPiil. BU3HaU€HO, 10 IOMEHHUI CTaH MarHiTHOrO Marepiaiy, po3Mipu Ta ¢popma MarHeTHKIB 3aj1eXars Bif ix

MTOXOJKEHHS Ta 3HAXOMSITbCA y TICHOMY T€HETUYHOMY 3B'S3KY i3 BMiCTOM BaKKUX METAJIIB Ta iHIINX TEXHOT€HHUX



IOMIIIOK. Mirpatiisg ByrjieBOJHIB y BEPXHi YaCTUHU Ie0JIOTIYHOrO pO3Pi3y Ta I'PYHTOBUM NOKPUB, a TAKOXK iX
MIPUPOJHE Ta AHTPOIIOTreHHE HAKONIMYEHHS CIPUYMHIOIOTh BTOPUHHI 3MiHM MarHiTHOi MiHepasorii. [Tpoexuii
ITOKJIJIiB BYIJIEBOJHIB HA J€HHY IIOBEPXHIO 1 BiZI[TOBifHI r€0JIOriYHi aHOMAJIil YaCTOo 3iCTaBHi i3 30HaMU MarHiTHUX,
reoxiMi4yHMX aHOMalii Ta 3MiHaMU Mar”HiTHUX XapaKTEPUCTUK I'PYHTIB. AyTOTEHHUMY MarHiTHUMU MiHepasamu
I'pyHTiB [lepeKapnaTcbKOro NMporvHy YKpaiHy, sKi 3a3HaJIM BILJIMBY BYIJIEBOJHIB, BU3HAYEHO Cy/bdinu 3amisa y

IICEBIOOAHOIOMEHHOMY CTaHi.

2. The dissertation aims to advance the theory and methodology of soil magnetism with a view to applying it to
issues in geology, ecology, and soil science. The present state of knowledge of soil magnetism and its applications
in Ukraine and worldwide has been analyzed. The first research papers date back to the middle twentieth century
in Cuba. There is nowadays a growing interest in soil magnetism research around the world, with the most topical
issues in environmental pollution, land degradation and erosion, oil and gas prospecting. A systematic geophysical
study of the Earth's soil layer (pedosphere) is the basis for the development of a consistent theory and
methodology of applying soil magnetism in geology, ecology, and soil science. The fundamentals of the general
theory and methodology of soil magnetism include interpretation and generalization of data on magnetic
mineralogical composition, interaction of rocks and soils with the atmosphere, hydrosphere, biosphere, exogenous
and biochemical processes, understanding of the nature of soil magnetism, and investigation of the physical and
chemical parameters of soil. The practical examples of applying soil magnetism in solving soil and agrarian
problems confirm the high information content of the method. The scientific novelty of the investigation has been
formulated. There has been proved a close genetic relationship and a strong correlation between magnetic
parameters and soil fertility, productivity, degradation, erosion, organic and inorganic matter content, physical
and chemical indicators. The changes in the magnetic susceptibility are related to the presence and pedogenic
formation of the single-domain stable and superparamagnetic grains of magnetite, maghemite, goethite and
hematite with the grain size of tens of nm. Magnetic studies of polluted soils and atmospheric particulate matter
accumulating in soil, tree bark, and other flat surfaces, demonstrated their high effectiveness in assessing the
overall environmental pollution of the urbanized territories and big cities. It has been determined that the
magnetic state of a magnetic material, its grain size and shape depend of the material origin. There has been
identified a close genetic relationship between the magnetic properties of soil and the content of heavy metals and
other technogenic admixtures. High coefficients of correlation between the magnetic susceptibility and copper,
zinc, and lead content in soils have been obtained. Environmental pollution leads to an increase in the values of
magnetic susceptibility up to 10-100 times. The frequency dependence of magnetic susceptibility was less than 3.
The accumulation of technogenic particles in soils occurs to a depth of 20-30 cm depending on the structure of
the soil genetic horizons. Convincing evidence for the man-made pollution of soils is the presence of coarse-
grained multidomain magnetite with the sphere size of about 10 microns or larger. Our research results confirm
the migration of hydrocarbons to the upper layers of the geological section and to the soil. Moreover, natural and
anthropogenic accumulations of hydrocarbons in the soil were observed. These cause secondary authigenic
changes in the magnetic mineralogy of soils. We have identified an increase in the magnetic susceptibility of the
soil and underlying rocks and magnetization across the area of geological section in the zone affected by
hydrocarbons. This increase was up to 2-15 times compared to the background values. The projections of the
hydrocarbon deposits on the surface and the corresponding geological anomalies are often comparable with the
zones of magnetic and geochemical anomalies. Hence changes in the magnetic characteristics of soils. Iron
sulphides in a pseudo-single-domain state were determined as the authigenic magnetic minerals of soils of the
Carpathian Foredeep of Ukraine.
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