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Myroslav PAVLYUK, Volodymyr SHLAPINSKY, Olesya SAVCHAK, 
Myroslav TERNAVSKY, Lyubov HUZARSKA, 

Nazar TRISKA, Nataliia OHRENDA

PROSPECTS FOR OIL AND GAS PRESENCE 
IN THE SOUTH-EASTERN PART OF THE INNER FLYSCH COVERS

OF THE UKRAINIAN CARPATHIANS

We have studied the Cretaceous and Paleogene flysch of the Duklya-Chornohora, 
Burkut, Rakhiv, Marmarosh and Pieniny covers that in the south-eastern sector of the 
Ukrainian Carpathians near the Romanian border (Hutsulian segment) distinguish them-
selves by very inclined overthrust. Spatially the given tectonic units are in so-called 
hydrothermal fluid, unfavourable on the whole as to the presence of hydrocarbons in it on 
a large scale. But, within its limits the plots, small in area, with hydrocarbon prevalence in 
the gas composition are distinguished. Prospects for gas presence in the region should be 
connected with those of them that spatially are drown to the Transcarpathian trough. One 
such section is the Velikobychkovk sector of the Monastyretsky sub-cover, where it is 
proposed to lay a parametric well 1-Velikiy Bychkov, in order to reveal the possible para-
autochthon of the Vezhany sub-cover and the Paleogene of the Dilovetsky sub-cover. In 
addition, according to seismic data, a significant rise in the pre-flysch base is forecast in 
this section of the Carpathians under the Marmarosh cover. The roof of this foundation at 
the location of the recommended well 1-Velikiy Bychkov may be at a depth of 5000–5500 
m. It may be represented by the youngest deposits of the pre-Alpine complex – the Triassic 
strata, industrially oil and gas saturated in the neighboring countries.

 Keywords: inner flysch covers, hydrothermal fluid, composition of free gases, oil and 
gas presence, perspective plots, Transcarpathian trough.
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Stepan MYKHALCHUK, Roman-Danylo KUCHER

GEOLOGICAL-PETROPHYSICAL CHARACTERISTIC 
OF SILURIAN DEPOSITS OF THE VOLYN-PODILLYA EDGE 

OF THE EAST-EUROPEAN PLATFORM

Taking into consideration well logging of the Silurian deposits of the Volyn-Podillya 
plate, the materials of laboratory investigations of petrophysical parameters of reservoir 
rocks were analyzed and systematized.

Studied were capacity-filtration properties of reservoir rocks as well as their litho-
logical-petrographical and structural-textural features. An analysis of the distribution of 
petrophysical parameters of the Silurian deposits of the Volyn-Podillya plate was executed 
by the methods of mathematic statistics. Main statistics and correlation coefficients between 
individual parameters were calculated, histograms of the distribution of the porosity factor 
Kpor and the permeability factor Kper, volumetric weight δ and carbonation C in rocks were 
compiled, regression equations between parameters and their alteration with depth were 
formed. Petrophysical parameters of the samples available for carbonate and terrigenous 
rocks of Silurian were analyzed separately.

Executed investigations of petrophysical properties of rocks testify that in the Silu-
rian deposits the carbonate reservoirs with the complex structure of the porous space were 
distributed. A visible alteration of capacity-filtration parameters of rocks of Silurian de-
posits is observed with depth. Porosity of rocks decreases with depth, but permeability 
increases that is a confirmation of the formation of the secondary fractured-covernous po-
rosity. Increase in the permeability factor with depth is characteristic of carbonate rocks.

According to geological-geophysical data available, the reservoir rocks with better 
capacity-filtration properties are distributed in the zone of the barrier reef. The best reser-
voir parameters are characteristic of cavernous dolomites and limestones at the Lokachy 
area and in the region of Lutsk. Reservoir rocks of porous type are practically absent at 
depths over 2500 m. Here a significant role in improving of collecting properties of rocks 
belongs to their fracturing. Microfractures are observed in clayed limestones, marls and 
clay rocks. Under favourable geodynamic conditions the subvertical zones of disconsoli-
dation occur in which composite reservoir rocks with  fracture porosity may be formed.

Keywords: reservoir parameters, Silurian deposits, Volyn-Podillya plate, lithological-
petrophysical parameters.
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Оleksiy BARTASHCHUK

СOLLISION DEFORMATIONS OF THE DNIEPER-DONETS DEPRESSION
Article 2. Kinematic mechanisms of tectonic inversion

The second article is devoted to the investigation of the natural mechanisms of tec-
tonic inversion of the Dnieper-Donets depression. Using the materials of geological map-
ping of the territory of the West-Donetsk graben, structural proofs of the destruction of the 
riftogenic structure by collision tectonic movements of Hercinian and Alpic tectogenesis 
were obtained. The consequence of the inversion deformations is the formation of the 
West Donets cover-folding tectonic region within the Lugansk-Komyshuvasky tectonic 
area of the uplift-folding and the Kalmius-Toretsky region of the scalloped thrust covers, 
which are divided by the Main anticline.

For the diagnosis of kinematic mechanisms of tectonic inversion, the data of recon-
struction of tectonic stress fields and quantitative modeling of deformations of the southern 
outskirts of the Eastern European Platform were used. It is assumed that the tectonic inver-
sion of the Dnieper-Donets basin began in the Zaal and Pfalz phases of orogenesis due to 
the collision motions of the compression orogen at the outskirts of Paleotetis. The forma-
tion of linear folding occurred in the uplifting-thrust mode in the field of stresses of the 
oblique left-hand compression of the sub-meridional directions. The kinematic mecha-
nism of the folded deformations determined the longitudinal bending of the layers due to 
the extrusion of sedimentary geomas from the zone of maximum compression in the axial 
part to the zones of “geodynamic shadow” – in the direction of the sides of the depression.

In the late Mesozoic and Cenozoic, uplifting-thrust and strike-slip stresses formed 
echeloned cover-thrust and coulisse-jointed uplift-folded structural paragenesis. Accord-
ing to the results of tectonophysical diagnostics of deformation structures, it was found 
that under geodynamic conditions of clustering of compression axes in the central part of 
the West-Donets graben against the reduction of the geological space horizontally and 
extension of the section due to the formation of the cover-folded allochthon, there were 
flexural deformations of the primary linear Hercinian folded forms.

Such data can be considered as a kinematic mechanism of tectonic inversion of the 
invasion of the “tectonic stamp” by the Donets folded structure. Under its influence, the 
wedge-shaped segment of the tectonic thrust, which was diagnosed by the orcline of the 
transverse extension of the shallow type, was formed by the repeatedly deposited folds of 
sedimentary geomas in the articulation zone between the depression and the folded struc-
ture. In the front of the thrusted were formed folded zones of extrusion of geomas, which 
consist of coulisse-jointed uplift-anticlines and folded plates-coverings of tectonic thrusted. 
At the apex of the orocline, at the end of the dynamically coupled main thrusts, an ad-
vanced tectonic fan of compression is formed. In the rearward of the oraclline formed 
sutures – the roots of folded cover.

Keywords: tectonic inversion, kinematic mechanism of deformation, plates-coverings 
of thethrusted, uplift-folds, orocline of lateral extension.
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TECHNOGENIC CARBONACEOUS OBJECTS 
OF THE CHERVONOHRAD MINING AND INDUSTRIAL DISTRICT 

AND SOME TECHNICAL SOLUTIONS FOR THEIR USING

Ukraine has significant coal resources. Chervonohrad Mining and Industrial District 
is the main coal complex in the west of Ukraine. In recent years, the average annual coal 
production in the mines of Chervonohrad Mining and Industrial District has amounted to 
1.5 bn t, coal ash varies over a wide range of 25 to 53 %, average coal ash content of about 
40 %. Coal mining has produced millions of tons of coal waste every year. Concentration 
of technogeneous coal objects (mines, mining infrastructure, coal-mining waste dumps and 
wastes of coal enrichment) in a relatively small area has caused environmental degrada-
tion. Therefore, technological and environmental aspects of carbon-containing technogenic 
objects are particularly important and actual.

Coal-waste dumps in the territory of Chervonohrad Mining and Industrial District are 
characterized in detail. The dumps cover different areas – from 9–10 to 29–30 ha, the 
height of the dumps reaches 62 m at the mostly heights of 25–40 m. The total waste de-
posit in the dumps of existing mines has a volume of more than 20 million m3.

The coal wastes from Mezhyrichanskaya mine coal-waste dump was investigated to 
determine the suitability for thermochemical processing. Technical characteristics of taken 
coal-waster samples is presented. 

The technogenic carbonaceous objects and the impact to the environment are evaluated.
The developed and patented technical and technological solutions for the technogenic 

carbonaceous objects using are considered. It is shown that the concept of industrial de-
velopment of coal wastes dumps is based on two aspects – extraction of valuable mineral 
components and energy utilization of carbonaceous wastes of coal production. Its patented 
as Patents of Ukraine technological schemes for terrestrial process in of solid carbona-
ceous raw material from dumps and sludges with the production of coal tar and synthe-
sis gas CO + H2 are presented, as well as the scheme of a system for utilization of heat 
from coal dump.

Recommendations for the implementation of innovative technologies are based on 
the results of the laboratory research. The purpose of the resolution is to obtain valuable 
components and energy from coal wasters while improving the environment.

Keywords: coal, Chervonohrad Mining and Industrial District, coal-waste dumps, 
carbonaceous wastes, technological solutions, coal tar, synthesis gas.
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EQUILIBRIUM TEMPERATURES 
OF HYDROCARBON GAS FORMATION IN SEDIMENTARY STRATA 

OF THE WESTERN OIL AND GAS REGION OF UKRAINE 
(according to thermodynamic modelling)

The article reviews the question of interpretation of natural gases component compo-
sition from the aspect of their evolution. The parameters available for study, which show 
a strong correlation with the conditions of formation, migration and accumulation of natu-
ral hydrocarbon gases, are selected. 

Among these parameters, the ratio of the butanes isomeric form (i-C4/n-C4) was se-
lected for thermodynamic analysis as a dependable indicator of the kerogen degradations 
temperature regime. It is shown that the dependence of the i-C4/n-C4 ratio on the nor-



malized methane content shows the trend of increasing kerogen maturity, and deviations 
from this trend indicate a distant migration of hydrocarbon fluid from the formation zone 
to the current deposit.

Analysis of the residence and thermodynamic conditions of hydrocarbons in the de-
posits of the Western oil and gas region showed that kerogen/gas systems are in a state 
close to equilibrium, in terms of thermodynamics.

The composition of the gas/kerogen equilibrium system in the conditions of sedimen-
tary thickness for two heat fluxes – 75 and 100 mW/m2 was calculated by the method 
based on Jaynes's formalism. Among hydrocarbons in gases, the content of isomeric forms 
of butane and pentane, as well as methane, ethane and propane was calculated. The results 
of the calculations revealed a monotonic dependence of the equilibrium temperature and 
depth of formation on the ratio of isobutane to n-butane. It was found that the results of 
thermodynamic calculations coincide with experiments on kerosene pyrolysis and corre-
late with studies of the composition and residence of natural gases.

Equilibrium formation temperatures were determined for 59 gas, oil and gas conden-
sate fields of the Western oil and gas region, the information on which contained data on 
the i-C4/n-C4 ratio. Based on the results of calculations, maps of these temperatures distri-
bution within the region were constructed.

The analysis of the maps showed the presence of two distinct temperature maxima, 
which are concentrated in the Boryslav-Pokuttya oil and gas region and are located at the 
intersection of regional faults. It has been suggested that the hydrocarbon source is signifi-
cantly distant from modern deposits for the study region. The results of the calculation are 
compared with the data obtained using the model of fossil hydrocarbons inorganic origin.

Keywords: butane isomers, gas evolution, formation temperature, Jaynes’s formalism.
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PECULIARITIES OF CHEMICAL COMPOSITION 
OF EARLY PALEOZOIC SEAWATER 

(study of fluid inclusions in halite of Ordovician Ordos salt basin, China)

The fluid inclusions in the marine Middle Ordovician halite of the Majiagou Salt 
Formation of the Ordos Basin (China) have been investigated. In addition to the primary 
inclusions the secondary ones of several generations were also detected. The fluid inclu-
sions brine chemistry of halite was studied using an ultramicrochemical (UMCA) method, 
and the homogenization temperature of fluid inclusions was determined in a special ther-
mal chamber designed by V. A. Kalyuzhny

At the post-sedimentation stage, the studied salt strata were exposed to high tempera-
ture (58–72 °C) and high (up to several tens of MPa) pressure. Although there are opinions 
of the inability of primary inclusions in such halite to determine the physical and chemical 
conditions of sedimentation, however, the informative value of primary inclusions in ha-
lite of the Majiagou Formation has remained. The preservation of the integrity (and thus 
the informative value) of primary inclusions in halite is evidenced by the same chemistry 
of their brines, which differs from that of secondary inclusions The sedimentation brines 
of the basin were concentrated to the middle of halite stage and points to the Na-K-Mg-
Ca-Cl seawater.

The physical and chemical conditions of evaporites formation are not known enough. 
Currently, the results of the brine chemistry of primary fluid inclusions in marine halite are 
the best indicators of seawater composition in the Phanerozoic. It is established that the 
magnesium content in the brines of the Lower Paleozoic basins is lower comparing to 
modern seawater of the corresponding concentration, and the potassium ion concentration 
is higher. The chemical composition of the concentrated seawater from which the halite 
was crystallized in the Ordovician salt basin of Ordos, with the exception of the calcium 
ion content, is similar to the seawater chemistry of the Cambrian and Silurian basins, 
which indicates the relative constancy of Early Paleozoic seawater chemistry. 

Age-related changes in the chemical composition of seawater are always consistent 
with many quantitatively or qualitatively characterized processes of the Earth's crust evo-
lution. So we believe that the causes that led to more than twice the potassium content of 
Riphean-Devonian clays, unlike the younger ones, it were also the reason for the increase 
in potassium content in the Lower Paleozoic marine brines. 

The studies conducted also clarify the limits of oscillation of calcium ion content, 
which determines the type of seawater. Its content in the sedimentary brines of the Ordos 
basin of the Middle Ordovician reaches 66 g/l at the middle of halite stage. Therefore, at 
the beginning of the stage of halite precipitation, its content should be approximately 20 g/l 
(considering its theoretical content of 10 g/l with the modern composition of the atmo-
sphere). Apparently, the cause of the abnormally high calcium content in the early Paleo-
zoic Ocean was the direct flow of it with hydrothermal solutions into the ocean during the 
activation of global tectonics of the Earth and the increase of solubility of carbonates of 
continents and ocean floor due to high carbon dioxide atmospheric content.

Keywords: halite, primary inclusions, homogenization temperature, seawater.
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ON CONTENT, MIGRATION AND CONCENTRATION 
OF HEAVY METALS IN OILS 

(by the example of the Dnieper-Donets Depression)

Literature review and analysis of previous studies of the problem was carried. The main 
scientific works on the research topic, as well as the main directions and stages of the study 
are indicated. Similar studies that were conducted on the territory of Ukraine are considered.

The results of the study of heavy metals in oil samples taken from a large oil and gas 
region from more than thirty deposits of Ukraine are presented. All current and non-work-
ing fields are considered.

The geological structure of the oil and gas province, as well as the main geochemical fea-
tures of the formation of mineral deposits are considered. The main forms of finding target 
metals, as well as possible ways of transferring these elements in the earth’s crust are given.

Samples were investigated using x-ray fluorescence and neutron activation analysis. 
The obtained research data in the framework of two selected methods are combined for 
analysis. The results obtained within the same geological structure are compared with each 
other to determine the effect of the physical conditions of sediment formation on the micro-
component composition of crude oil. They also compared the effect of physical conditions 
on the properties of oil and their ability to accumulate heavy metals. Possible causes of the 
abnormal accumulation of heavy metals due to the close occurrence of oil and formation 
water are noted.

According to the results obtained, a graph is constructed of the dependence of the 
mineralization of oil on its depth. An exponential graphical approximation is presented to 
display the general trend of dependence.



Possible sources and ways of migration and accumulation of heavy metals in hydro-
carbons are analyzed. The concept of the migration of heavy metals in oil is proposed in 
conjunction with the ore mineralization of adjacent and adjacent deposits.

Possible causes of differences in the concentrations of heavy metals in oil of various 
geological structures are indicated, as well as the main possible causes of measurement 
errors and complications in the selection of each of the analysis methods are specified.

Keywords: migration, heavy metals, petroleum, X-ray fluorescence spectroscopy, 
petroleum geochemistry, organometallic compounds.
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BOWELS OF THE EARTH – NATURAL PHYSICAL-CHEMICAL REACTOR:
IS THE SEARCH FOR NATURAL METHANE 

A FUNDAMENTAL SCIENCE OR A TECHNICAL PROBLEM? 

It is shown that the hypothesis of organic origin of hydrocarbons doesn’t respond 
to the presence of a dominant concentration of methane in sediments, deposits, “shale’ 
series and so on, hence prospecting and exploration for hydrocarbon deposits in them are 
conducted in most cases intuitively, but not on the fundamental scientific basis.

Experimental studies based on the heating of slightly modified organic matter (peat) 
show that up to 200 °C in the process of its decomposition the following gases were 
delivered (vol. %): CO2 = 49.5; H2O = 49.3; CH4, C2H6, C3H8, N2, H2, SO2, H2S within 
1.2 % in total.

It is confirmed that there is no coal methane, there is no shale gas-methane, but 
there is methane of one genesis with slightly different isotope composition of carbon, 
but synthesized according to the same mechanism in the high-thermobaric processes that 
after migration into the earth’s crust accumulated in the form of deposits in cavities of coal 
seams, terrigenous units, sandstones and so on. 

Prospecting for pool-deposits of hydrocarbons should be carried out in conformity 
with developed “new technology of determination of prospects for oil and gas presence 
in the local area”, “physical-chemical model of synthesis of hydrocarbons and the way of 
geochemical searching for their occurrences”, “new theory of hydrocarbon synthesis and 
genesis in the earth’s lithosphere: abiogenic-biogenic dualism”.

Keywords: fluid inclusions, minerals, methane, origin of hydrocarbons, exploration, 
pool-deposits, new technologies.
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LITHOLOGICAL-GEOCHEMICAL TYPES OF DEPOSITS 
OF CRETACEOUS-PALEOGENE FLYSCH 

OF THE UKRAINIAN CARPATHIANS 
AND CONDITIONS OF THEIR FORMAITION

The results of lithological, mineralogical and geochemical investigation of Creta-
ceous-Paleogene flysch deposits of the Ukrainian Carpathians are cited here. There are 
three main lithological-geochemical types of these deposits which differ in the composi-
tion of rock-forming ingredients of biogenic origin (SiO2 biog, CaCO3, Corg): grey limestone-
clayey-terrigenous (type-I), non-carbonate or low-carbonate-clayey-terrigenous (type-II), 
and black carbonate-silica-terrigenous-clayey (type-III). The deposits of the first type are 
attributed to alkaline-oxic (oxic-calcitic), the second – to acid and low-alcaline oxic (oxic 
with redeposited glauconite), the third – to reducing (siderite, dolomite or ferrodolomite 
and low-reducing calcitic) and strong by reducing (primary-sulfidic or hydrogen sulfidic) 
mineralogical-geochemical facies. The forming of the Barremian-Albian (Shypot suite; 
Spas suite) and Oligocene (Menilite suite; Dusynska suite) organic-rich sediments in the 
Ukrainian Carpathians we associate with the phase of oceanic anoxic events OAE-1 and 
OAE-4 in the Carpathian segment of the Tethys, where anoxic reducing environments fa-
voured to fossilization of huge amount of the dispersed organic matter. The structural-
fabric features and composition of separate lithological types of silicites and diagenetic 
concretions of the Lower Cretaceous and Oligocene of the Ukrainian Carpathians show 
that their sedimentogenesis and diagenesis took place in conditions of strong oxygen defi-
cit. The studied siliceous rocks can be considered as indicators of the anoxic events in the 
Carpathian segment of Tethys ocean. It is shown, that alcaline-reducting environments which 
was the most favourable for the diagenetic transformation of sedimentary organic matter 
in to petroleum hydrocarbons, prevailed in the organic-rich deposits of Oligocene age.

Keywords: sedimentogenesis, diagenesis, silica, carbonate, sulfides, organic matter, 
mineralogical-geochemical facies, Cretaceous-Paleocene flysch, Ukrainian Carpathians.
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