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Abstract

In connection with opportunities for extracting hgdarbons from the condensing shale rocks thereapthe necessi
for a detailed research, especially in the tewyitof Ukraine. Previously, these strata were considleonly as oil and sour
rocks. At present, it has been proved in the wilréd deposits enriched in organic matter can ble botirce and reservoir rocks.

In the Western region of Ukraine the black shakksoof the Oligocene Menilite suite and the Spasste of the Lowe
Cretaceous are the most enriched in organic mafieese sediments are most common within the Innewe zof the
Precarpathian foredeep (the Menilite suite), thgbBka zone of the Carpathians (the Menilite and Sipasites) and the Kros
zone (the Spassk suite). This work is focused erSgpassk suite of the Lower Cretaceous, which lidgnmthe Krosno zonets
detailed location, lithological and petrographiatfees. A thorough description of the mineral cositan of the finished roc
sections is provided. The carboniferous organidenaif the black shale rocks of the Spassk suiteseribed in detailll other
important mineral inclusions of prospective rocigich occurred in finished rock sections within tsiidied regions, a
characterized. The material, submitted in the lartis the basis for the continuation of thorougtolggical and gedyysica
researches within the selected perspective aredslso the future possible production of indukgrés hydrocarbons.
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Nowadays, given the urgent need of humanity inocks must contain a significant percentage of miga
hydrocarbon energy, the problem of search, exptorat matter. In the Western region of Ukraine thesethes
and development of new hydrocarbon deposits i®cks of two stratigraphic types of the Oligocene
increasingly being addressed. Due to the relevarfice Menilite suite and the Spassk suite of the Lower
this issue, researchers have begun consideri@yetaceous. This has led to conducting detaileldl fie
previously unpredictable sources of energy. Thathg and microscopic studies of substantiating the mese
there is the necessity of searching at large andlaege of a significant amount of organic matter.
depths of the sedimentary shell of the earth'stcats By this time, the most active researches of black
the continents and in shelf zones of seas and sceashale rocks within the Western region of Ukraingeve
extracting coal bed methane, as well as naturarajhs conducted by the scientists N. A. Bykhover,
from black shale rocks. Earlier, the rocks of thipe V. B. Porfiriev, |. V. Greenberg, N.R. Ladyzhensky

were considered purely as cap rocks, and lateowss K. A. Gapaburska, Yu. V. Koltun, V. I. Uziyuk,
rocks, capable of generating and containing oil gasl B. Y. Mayevskyi, L. S. Monchak and others [1-4].
hydrocarbons. These sediments are most common within the

Due to the emergence of the possibility ofnner zone of the Precarpathian foredeep (the Menil
extracting hydrocarbons from the sealed black shatwmite), the Skybova zone of the Carpathians (the
rocks, there is a need for their detailed studyMenilite and Spassk suites) and the Krosno zone (th
Previously, these strata were considered as oil a&gassk suite). That is why the given tectonic zave®
source rocks. At present, it has been proved imttrdd  selected as the main regions for the study of maspe
that the deposits enriched in organic matter cahdie areas for oil and gas exploration from sealed shale
source and reservoir rocks. rocks.

Consequently, there is a need for conducting Field studies related to the Spassk suite of the
research work in order to identify specific stratdnich Lower Cretaceous, due to the lack of entrancesheo
can be both source and reservoir rocks. The spdcifiday surface (they are opened only in the wells of
Shevchenkovo-1, Lugy-1 and Mizun-1 in the Skybova
zone), were conducted only in the Krosno zone, tiear
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Figure 1 — The area for the research of the Lower f@taceous Spassk rocks entrance to the day surface.
The area of Busovysko, Tershiv and other settlemesit Starosambirskyi district of Lviv region,
the Krosno zone
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Figure 2 — The area for the research of the Lower f@taceous Spassk rocks entrance to the day surface.
The area of Maidan, Holiatyn and other settlementsMizhhirya district of Zakarpattia region,
the Krosno zone
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Figure 3 —The area for the research of the Lower Gtaceous Spassk rocks entrance to the day surface.
The area of Yasinia settlement, Rakhiv district oZakarpattia region, the Krosno zone

Consequently, it is suggested below to consider the Sandstones are also found among rocks of the
results of microscopic studies of the Spassk fithe Spassk suite of this region. The clastic part ¢ th
Lower Cretaceous, based on the detailed descripfion material is 65—70 % and it is evenly distributedttie
the finished rock sections, made from selected &snprock. The size of grains is from 0.1 to 0.3 mm. yhee
within the above-mentioned settlements. sorted quite well. The clastic components are argul

The finished rock sections, presented in Figurés 4-and semi-fermented. Quartz dominates in mineral
are made from sealed shale rocks of the Loweomposition.

Cretaceous Spassk suite, taken from the outcrops of There are also isolated grains of glauconite.
Starosambirskyi district of Lviv region. The rockse Cement is clayey, comprises high content of fine-
represented by argillites and siltstones. Clay madsa dispersed organic matter. Voids have not been found
high content of carbonated organic matter is 63470 Consequently, it can be concluded that the sandston
This substance has an admixture of iron oxidesiandrocks are fine-grained, dense and significantlyoled
brownish in color. The structure of the clay mass iin organic matter [5].

pelitic, and sometimes lumpy. According to the mathe The finished rock sections, presented in Figurés 7—
composition, the clay substance is obviously katalin are made from sealed shale rocks of the Spassk @luit
Clastic material occupies 30-35 % and is repreddnye the Lower Cretaceous, taken from the outcrops ef th
quartz, single grains of glauconite and quartzite. Mizhhirya district of the Zakarpattia region. Thecks

Rocks are not very dense, voids make up aboate represented by siltstones and argillites.t8iitess are
7 %. Clastic material is deeply immersed in theaoig- from brownish to black in color. The clastic past i
clay mass. The rocks are transitions from argdlite 50 %, 30 % is clay-organic mass, voids and micicd@a
siltstones [5]. occupy 20 %. Rock clasts are represented by quartz

There are also brownish shale rocks of clay angrains of angular, non-circular form 0.01-0.02 nim i
siltstone type, extremely rich in fine-dispersedamic diameter. Clay mass is composed of kaolinite. The
matter, among the rocks described above. Clasti@rbonated organic material occupies 20 % of the
material occupies 25-30 %, the rest is clay organiementing material and has a pelitic structure.
substance, which acts as a cement mass. It hasdycl Microcracks and cavities are horizontally oriented
expressed oriented shale structure, which is olslyou determining the microlayer texture of the rock. stia
due to the processes of sedimentation and diagenesi material is deeply immersed in the cement mass.

Organic matter is uniformly distributed throughoutConsequently, siltstones, enriched with pelitomarph
the rock and has the form of bundles and microfibecarbonaceous substance, are porous and microcracked
Voids have not been found. Clay substance is Argilites are from brownish to black in color. The
predominantly kaolinite by mineral composition. clay organic mass is 70 %, the clastic materiahisut

10 %, and voids and microcracks are about 20 %.
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Figure 4 —The finished rock section of the black Figure 5 —The finished rock section of the black
siltstone, Nic. ||, x178. siltstone, Nic. ||, x178.
(The area of Tershiv village, (The area of Busovysko village,
Starosambirskyi district of Lviv region) Starosambirskyi district of Lviv region) [6]
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Figure 6 —The finished rock section of the black Figure 7 —The finished rock section of the black
siltstone, Nic. ||, x178. argillite, Nic. ||, x178.
(The area of Busovysko village, (The area of Maidan village,
Starosambirskyi district of Lviv region) [6] Mizhhirya district of Zakarpattia region)

Clay mass is kaolinite by the mineral compositionRakhiv district of Zakarpattia region. The rocks ar
the clastic part is represented by small grainquafrtz, represented by argillites and siltstones. Arg#litare
the organic matter occupies 40 % of the clayey mag®m brownish to black in color. Clay organic mass
and has a pelitomorphic structure, sometimes fagmimrmakes up about 70-75 %, the rest is clastic magmidh
clumps of 0.05-0.06 mm. The rock is porous andoids. Clay mass is brown in color, has a pelitic
microcracked, which provides a microlayer structure  structure, and it is kaolinite by the mineral corsigion.

The finished rock sections, presented in Figures The organic substance is carbonated, has a pelitic
10-13, are made from sealed shale rocks of the Lowand finely siltstone structure, a lumpy shape, &d
Cretaceous Spassk suite, taken from the outcrops efenly distributed throughout the volume of thekroc
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Figure 8 —The finished rock section of the black Figure 9 —The finished rock section of the black
argillite, Nic. ||, x178. argillite, Nic. ||, x178.
(The area of Maidan village, (The area of Holiatyn village,
Mizhhirya district of Zakarpattia region) Mizhhirya district of Zakarpattia region)
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Figure 10 —The finished rock section of the black Figure 11 —The finished rock section of the black
argillite, Nic. ||, x178. argillite, Nic. ||, x178.
(The area of Yasinya village, (The area of Yasinya village,
Rakhiv district of Zakarpattia region) Rakhiv district of Zakarpattia region)

The clastic material is 25-30 % and it is represgiity mass occupies 35 %. The grain size varies from @01
quartz, the size of 0.01-0.02 mm, that is, thestsifte 0.03 mm. The structure is fine-grained. The gran i
size. The rock is porous. Voids make up about 1@f% corrugated and slightly coarse. The rock is weakly
the total volume of the rock and have irregular andorted. The cement is clayey, enriched with organic
branched shape, sometimes in the form of microsraclkcarbonaceous material, and it is kaolinite accaydm
which in general provides the rock with a microlayeits mineral content.
structure. There can be found microcracks with the  Organic matter occasionally forms clumps up to
diameter of up to 0.04 mm, which are mainly filledh 1 mm or larger and fills microcracks. There are
calcite. Thus, argillites are dark brown, porousjehed inorganic inclusions of iron oxides. The clastiatpia
with carbonated organic matter. represented by grains of quartz and calcite, wiitlgle
Siltstones have a clastic part that occupies 65 @ains of glauconite.
and is evenly distributed in the rock. The cemantin

ISSN 2311—1399. Journal of Hydrocarbon Power Engin  eering. 2017, Vol. 4, Issue 1 5



A.P. Mazur, V.S. Bodnarchuk

Glauconite

c d Carbonated | Carbonated _ Carbonated
|Q”artz Org:,:iongttirim tissues inclusion S organic material tissues inclusion
Figure 12 —The finished rock section of the black Figure 13 —The finished rock section of the black
argillite, Nic. ||, x178. argillite, Nic. ||, x178.
(The area of Yasinya village, (The area of Yasinya village,
Rakhiv district of Zakarpattia region) Rakhiv district of Zakarpattia region)
Consequently, siltstones are mainly fine-grained, It should also be noted that, unlike Menilite
calcareous, with high content of organic matter. sediments, the black shale rocks of the Spass& auit

Thus it is possible to conclude that according tquite porous, and occupy about 12 % of the total
microscopic studies the content of organic matterolume of the rock. Sometimes an organic mattehim
sometimes reaches up to 70 % in many finished rochratigraphic unit forms clumps of up to 1 mm, and
sections of the Lower Cretaceous Spassk suite, miademicrocracks are filled with them.
dark colored argillites and siltstones. This substahas If you take into account the laboratory research
a clearly expressed oriented shale structure, which and the printed sources, it should be noted that th
obviously due to the processes of sedimentatiore Tlaverage percentage of organic matter in the rotkseo
scattered organic matter is evenly distributedublmut Spassk suite is 2—-8 %. However, as we can see ther
the rock, in the form of bundles and small lumpke T are areas where these figures are significantliyerig
presented rocks, in the main, are very dense. It should be noted that field geological studies of

Unlike the Oligocene Menilite sediments, thethe Lower Cretaceous Spassk suite in the Krosne zon
black shale rocks of the Lower Cretaceous Spassk suallowed defining a prospective area, in which farth
are quite porous, and occupy about 12 % of thd totgeological and geochemical studies were carried out
volume of the rock. Sometimes an organic mattehimm This has allowed the construction of geological and
stratigraphic unit forms clumps of up to 1 mm, andieochemical sections through the prospective @ea.
microcracks are filled with them. the basis of the received information, preliminary

There can also be found residues of higher plant®nclusions about the prospects of the site werdema
stems, algae in some sediments. There are presera@d the hydrocarbon potential of the black shatkso
individual finished rock sections of argillites andwas estimated according to the &tegory.
siltstones of black color, intensively saturatedthwi It should also be noted that the rocks, located
organic matter, the content of which, according teithin the prospective area mentioned above, contai
microscopic studies, reaches 50 %, and in somgh#i  voids and microcracks, which sometimes occupy up to
rock sections even 70 %, which allows them to b20 % and the organic matter content is 40 %.
classified as combustible shale.

Consequently, we can conclude that the organic
matter has a clearly expressed oriented shaletsta,jc
which is obviously due to the processes of
sedimentation. It is evenly distributed throughdig
rock and has the form of bundles and small lumpe T
presented rocks are mostly very dense.
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CnaHueBi ckeni CnacbKoro KOMnieKkcy HUNXKHbOKpeMaoBoro nepioay
SIK NepCcneKTUBHI 06’ €KTN BUAOOYTKY BYrneBOAHIB

Al Ma3yp, B.C. Boonapuyk

lsano-Ppanxiscokuii HAYiOHATLHUL MeXHIYHUL YHIGepcumem Hagmu i 2asy;
eyn. Kapnamcoka, 15, m. Isano-@panxiecvk, 76019, Vrpaina

VY 3B'I3Ky 3 BHHUKHCHHSM MOXIIUBOCTI BHIOOYBaHHS BYIJICBOIHIB 3 VINIJBHCHUX CIAHIFOBATUX MOPiJ
3'SIBIIIETBCS HEOOXIAHICTh iX JETAaIbHOTO JOCITIJDKCHHS, OCOONMBO Ha TepuTopii Ykpainu. Panime mi ToBmIi
BBa)XXKaITUCh JIHIIC HaQTO-MaTepuHChbKUMH. Ha manuii wac y CBiTi JOBeACHO, 110 30aravyeHi Ha OPraHiuHy PEYOBHUHY
BIZIKJIAIU MOXKYTh OYTH OJJHOUACHO SIK MATEPUHCHKUMH MOPOAMH TaK 1 TIOPOIaMU-KOJIEKTOPaMH.

VYV 3aximHomy perioni YkpaiHu HaiOuIbIml 30aradeHUMH OPTaHIYHOIO PEYOBHHOIO € YOPHOTO KOJhOPY
CJIAHITIOBATI IOPOJIM MEHUTITOBOT CBITH OJITOIEHY Ta CIAChKOI CBITH HWKHBOI Kpelau. BxazaHi BigKkiIagu HaHOIIbIIT
HoImMpeHi y Mexxax BuyTpimaboi 3ouau Iepenkapnarcekoro nporuny (MeHiaiToBa csita), CkuGoBoi 30uu Kapmat
(MenimiToBa Ta cmacbka cBiTH) Ta 30HM KpocHo (cmaceka csita). Came Ha CHAChKiil CBITI HMXKHBOI Kpeimu, siKa
3HaXOMHUTHCA B Mekax KpocHEHChKOI 30HHW, aKIEHTOBaHA OCHOBHA yBara y JaHiil mpami, ii JgeTanbHe
MICLIE3HaXOPKEHHS, JITOJOriyHI Ta mnerporpadiuni ocobmuBocti. Hamaerscst TpyHTOBHAa XapaKTepUCTHKA
MIHEpaJbHOIO CKJIAJy TipChbKHX IOpiJ y BUroTOBiIeHHX Hntidax. [leranpHo ommcana npucCyTHs ByriedikoBaHa
OpraHiyHa PEeYOBHMHA Yy YOPHHUX CIAHIFOBATHX IMOPOJAX CIACHKOI CBITH. Tak0oX HANAETHCS XapaKTEPUCTUKA BCiX
IHIIMX BaXJIMBHX MiHEpPaJbHUX BKIIOYEHb IMEPCHEKTUBHHUX IOPiJ, AKi TpalLUIMCh y Hulidax Mopix B Mexax
JIOCIIJKYBAaHUX PETrioHiB. Martepiai NoJaHui y CTATTi € BUXITHUM VTSI IPOJOBXKCHHS [COIOTIYHUX Ta reo(i3HIHIX
JOCTIJKCHb B ME)KaxX BUAUICHHX IMEPCICKTUBHHUX TCPUTOPIHM, a TaKOXK B MOAAIBIIOMY MOXJIHMBOTO OTPHUMAaHHSI
MPOMHCIIOBUX MPHILIUBIB BYTJIEBOAHIB Ta30BOTO PSIY.

KittouoBi ciioBa: minepanvhuii Ckiao, opeanivna pe4osund, Cianyi.
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