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FEATURES OF GEOLOGICAL STRUCTURE AND PROSPECTS
OF GAS CONTENT IN ZMI1V BASEMENT LEDGE

B.T. Cyspxo, FO.B. Axumenxo, JI.B. Iyenxo. OCOBJTHBOCTI FEQJIOTTIHOI BY/IOBH I ITEPCITEKTHBH I'430HO-
CHOCTI 3MIIBCbKOI'O BUCTYITY ®YHIAMEHTY. Posensanymo ocobnugocmi 2eono2iunoi 6y006u ma eUsHA4eHo nepenexmu-
8u 2azoHocHocmi 3miigcokozo sucmyny gynoamenmy. 3 'acosano, wo xapakmep 6y008u nacmox ma ixwitl 1imonoeiyHutl ckaao ooy-
MOLeHi cmpyKmypoto 3MiiBcbKo20 GI0KY, 810 Y020 MAKONMC 3ANEHCUMb | CHIYNIHb HACUYEHHSA 8Y2TE600HAMU.

Ocaoosi nopoou sucmyny, wo npeocmasieHi mepueeHHo-KapooHamHuMu 8i0KIA0aMU NA1e03010, Me303010 ma KAllH03010, po3-
Oumi po3pUSHUMU NOPYUWEHHAMU DI3HUX HANPAMKI6 ma consnumu wmokamu. Lle cmeopuno nepedymosu ona popmysanus pisHoma-
HIMHUX 3a NOXOOMHCEHHAM | popmoto gyenesoonesux nacmok. Ceped HUX NePesax’caromv MeKmMoHIUHO- ma JiMoA02IUHO-eKPAHOBAHT
PpizHO8UOU. AHANI3 2€0N02TUHUX, TIMONOSITUHUX MA MEKMOHIYHUX 00CTI0NCEHb 0COONUBOCIel MePUMOPIi d0CIIONCEHb 00360TUE GU-
SHAUUMU K MONCTUSL WIIAXU MA HANPAMKU Miepayii @yenego0Hesux Guioidie, max i Micys ix HAKONUYEHHS Y NACMKAX He Juuie Y No-
podax 3miigcbko2co sucmyny gyHoamenmy, a il Ha YacmuHi NiGHIYHOI npubopmosoi 30nu [Hinposcvro-oneybkoi 3anadutu.

Knrouosi cnoesa: gyeneooui, cmpykmypa, Miepayis, nacmkad, noKidao.

B.I. Cyapko, I0.B. Axumenxo, JI.B. Huenko. OCOBEHHOCTH I'EOJIOTHYECKOI'O CTPOEHHA U IIEPCIIEKTH-
BbI 'A30HOCHOCTH 3MHEBCKOI'O BBICTYIIA ®YHJAMEHTA. PaccmompeHsl 0COOEHHOCMU 2€0102UYeCK020 CMPOeHUs.
U onpeoenenbl NePCReKmuBbl 2A30HOCHOCHIU 3MUEBCKO20 BbICMYNA QYHOAMEHMA. YCMAHOB8IEHO, YUMo XapaKmep CMpOeHUs 108YUleK
U UX TUMONOSUYECKUI COCMAag 00YCL08/IeHbl CIPYKIMYPOU 3MUEBCK020 OI0KA, OM 4e20 MaKice 3a6UCUI U CMeneHb HACbIWeHUs yele-
6000podamu.

Ocadounvle nopoObl GbICHIYNA, NPEOCMABIEHHb MEPPUSEHHO-KAPOOHAMHBIMU OMIOHCEHUAMY NANEO305, Me30305 U KAlIHO305,
pasdoumul paspeiGHLIMU HAPYUEHUAMU PAZTUYHBIX HANPABTEHUL U CONAHLIMU WIMOKAMU. MO CO30a10 NPEONOCLLIKU 05l opmup o-
BAHUS PAZTUUHBIX NO NPOUCXOHCOEHUIO U hopme Yere8000pooHbIX ogyutek. Cpedu HUX npeobaadaom mexKmoHu4ecKu- u Jumono2u-
YeCKU-IKPAHUPOBAHHbBIE PASHOBUOHOCTNU. AHAU3 2€0NI02UHECKUX, TUMONOSUHECKUX U MEKMOHUYECKUX UCCTIe008aHULl 0CODeHHOCmell
mMeppumopul UCCi1e008aHUI NO38ONUNL ONPEOeTUNb KAK 803MONCHbIE NYMU U HANPABTIEHUS MUSPAYUU Y2Ne8000POOHbIX (oUd08, max
U MECma ux HaKoNieHus 8 108YUKAX He MONbKO 8 NOpodax 3MUEBCKO20 8bICIYNA (QYHOAMEHMA, HO U HA YACMU Ce8ePHOL NPUbopno-

6011 30Hbl J[Henposcko-/[oHeyKoli 6naoumbl.

Kntouessie cnosa: y2ne6o0opoov, cmpykmypa, Mucpayusl, 108YuKd, 3a1exch.

Actuality. Fuel and energy raw materials play
an important role in the viability of any country, as
almost all sectors of the economy are associated
with them, and to some extent, its political and
economic independence. Ukraine is among the
countries of the world that have stocks of all kinds
of raw materials, but the degree of stock coverage,
its production and use are different and in the total
amount they do not provide the necessary level of
state energy security.

The use of energy and raw materials is grow-
ing very fast today. Therefore as many efforts as
possible are required to prepare the required re-
serve fund objects (traps, structures) for purposeful
deep drilling in order to discover reserves of hy-
drocarbons.

The study of geological features, formation
conditions and types of hydrocarbon traps, litho-
logic-facial and reservoir properties of productive
strata, as well as generation sources and channels
of hydrocarbons income on Zmiiv ledge not only
indicates the presence of hydrocarbons in unattrac-
tive at first glance textures, but also shows how
important it is to study oil and gas in this other
similar areas.

Materials. Features of the geological struc-
ture of Zmiiv basement have been identified as a
result of processing and synthesis of materials

composed on the basis of studies by SE "Ukr-
naukageotsentr” and UkrNDIgaz.

Research methods. Exploration work was
united in three phases: forecast, exploration and
prospecting. Research methods included: geophys-
ical (seismic, gravimetric, radiometric, magneto-
metric), geological (lithological and stratigraphic,
tectonic, facial), hydrogeological (dynamics and
chemical composition of bedded water) and others.
At the regional stage the areas for priority study
have been allocated, the object of oil and gas ac-
cumulation — Zmiiv basement ledge as well as the
presence of hydrocarbon traps on the research ter-
ritory have been found.

At the prospecting stage rocks reservoirs and
overlays (fluid locks) have been found in the cut of
sedimentary thickness, their geophysical properties
have been determined, industrial gas inflows have
been obtained, and promising areas for detailed
exploration have been allocated. At the stage of
exploration, which defines the structure of traps,
phase conditions of deposits, physical and chemi-
cal properties of hydrocarbons and objects for re-
search and industrial development have been se-
lected.

Geological structure. Zmiiv structure is
mostly in Zmiiv district of Kharkiv region. Tecton-
ically, it is confined to the northern edge of the
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Dnieper-Donets basin, which is part of the Dnie-
per-Donets avlakogene.

This structure is elongated and extends in sub-
latitudinal direction for almost 72 km. Zmiiv
basement ledge as a lifted block of Precambrian
basement is a slab, within which no Devonian salt-
bearing deposits have been found. That is why
moving-fluid thickness of salt rocks is missing in
the sedimentary cover,which could contribute to
the oil and gas structure formation. Sedimentary
cover is a three -storey structure and is compiled of
coal deposits, Permian, Triassic, Jurassic, Creta-
ceous, Paleogene, Neogene and Quaternary
systems.

Zmiiv ledge is limited by regional faults on
the north side (Baranovytsky-Astrahansky), a
downthrow is in the west forming pehedivsky
ledge, southwestern limit goes on salt stocks and
the north-east structure is limited by Bryhadyrivska
depression.

According to seismological data, a basement
dipping is traced from east to west which manifests
by step-like increase of sedimentary rock thickness
from -14-8000 m to -14000m, which deposits lie
with small angles of incidence. It should be noted
that the regional fault is not one downthrow but the
entire zone of parallel to it interruptions, apophyses
and smaller disjunctives which break Zmiiv base-
ment ledge. This determines the presence of traps
on the territory of the structure in the form of near-
fault blocks [2,3].

Features. It happened on faults linterruptions
where lateral movement of gas and condensate
flow in the direction of lifting layers took place. As
a result of obstacles - deep faults and salt rods
transverse directions of migration have formed.
Due to the movements of blocks on faults that limit
a seam zone ledge from the south, especially dur-
ing the migration period in the history of the re-
gion, the ways of fluids overflows from the im-
mersed zone to traps in Zmiiv ledge continuously
restored [5]. Medium and upper-Carboniferous
and lower-Permian sediments that contain high-
filtration layers and collectors packs can be the
ways for lateral movement of hydrocarbons, and

act as diffusion leaders, such as gases in the de-
struction of deposits [4].

The main reasons for the migration is com-
pacting of sediments and squeezing of fluids from
them into thinning areas. That is, under conditions
of pressure difference micro and macrocracks ap-
pear in clay rocks, through them hydrocarbons are
brought into the zone with lower pressure — reser-
voir [5].

Thus, there was saturation of traps with gas
and condensate. Within Zmiiv basement ledge they
are mostly tectonically shielded (near-fault blocks)
and lithologically screened (sandy strips associated
with fluvial-lacustrine facies) [1]. The productive
horizons are sandstones, siltstones and argillites
and fractured limestones of the lower and middle
carbon with low filtration properties (average K
from 3% to 7%) [7].

Having analyzed structural and lithological
features, it can be concluded that hydrocarbons
income to traps of Zmiiv ledge is associated with
lateral migration of transverse direction from gas
reservoir in Shebelinsk — Hrestyscheynsky area to
north-east (toward the board).

During the migration hydrocarbons are ex-
posed to chemical reactions and processes of mo-
lecular exchange through which chemical and iso-
topic composition of methane is always mixed.
Hydrocarbons can be mutually enriched, for exam-
ple, by gases that lie below and have different na-
ture of origin. Thus, heavy isotope composition of
hydrocarbon *3C in such deposits can vary from 48
to 35% [6,8]. Gases on the territory under study are
medium-methane,  half-oily and  methane-
naphthenic condensate.

Based on the given materials, it is possible to
forecast directions of hydrocarbon flows within
Zmiiv basement ledge. Because this structure is
part of the Dnieper-Donetsk Depression, the migra-
tion routes of hydrocarbons are spread to adjacent
geological structures. Therefore, tracing the direc-
tions of fluid flows movements, we can forecast
prospective for the accumulation of oil and gas
structures.
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ME3030i1 JU13: IEPCIIEKTUBY, METOJIA JOCIUKEHHS
TA OLIHKA HA®TOTA30HOCHOCTI

Iepcnexmuenuil me3o30ticokuil komnaeke [/]3 exnouae 6ioknaou mpiacy, opu i pankvoi Kpetiou. Jlauni npo nomenyiiny Hagh-
MO2A30HOCHICMb Mpiacy i IpU HA OeKiIbKOX 0eCAMKAX JOKANbHUX CINPYKMYD, He PAXYIoUU I00MUX MEe3030UCbKUX POOOSULY, HA AKUX
€ nponyujeni nepcnekmusHi naacmu i yini cmpamuepagiuni KOMIIeKCU, 2080PAMb NPO BUKTIOYHY YIKAGICTb Yb020 HANPAMK) OOCIi-
Oorcenv. Teopemuunux nepedymos, AKi 3anepeuyiomv MOXCIUBICIb OPMYBAHHA NPOMUCIOBUX CKYNUEHb 8Y2lle800HI8 8 Me3030i Ha
oinvwiti wacmuni mepumopii Cxiono-Yxpaincokoeo HI'B He icHye, Haénaku, Ha nNepesaxdcHill Oiibulocmi 1020 CMPYKMyp npucymmi
CRPUAMAUGE 2eHeMUYHI, MISDAYIUHI I aKyMYIAYIUHI YMOGU ICHY8AHHS MPIACOBUX, IOPCLKUX I, MOJNCIUBO, - KPEUOOGUX CKYNUeHb Hapmu
i easy. [{ns npoenoznux noxknadie mpiacoeoi i opcokoi cucmem JIJ[3 xapakmepHi Hegenuki i cepeori enubunU 3a182aHHs, CRPUSIMIUGE
mepmobapuuni i ciopoeeoximiuni ymosu. I[Ipononyemvcs payionanvbHuli KOMIIEKC poOim no GUsGLEHHIO Me3030UCbKUX NOKIAOI8 |
3AIYYEHHIO iX 8 NPOMUCTIOB8Y PO3POOKY.

Knrwwuoei cnosa: kapomasic, pospis, pecypcu, noxkiao, NOULyKu.

IJI. Tpogumenxo, H.B. Bvicouanckuii, IE. Cenamenxo. ME3030H JI/IB: ITEPCITEKTHBBI, METO/bI HCCIE/IOBA-
HHA H OLHEHKH HE®TEI'A30HOCHOCTH. [lepcnexmugnsiii me3o30tckuti komniexce /[/IB exnouaem omiodcenus mpuaca,
1opbl U paHHe2o mena. JauHvie npo NOMEHYUANbHYIO HepmMe2a30HOCHOCb MPUAca U 1pbl HA HECKOAbKUX OeCAMKAX JIOKAIbHBIX
CIMPYKMYp, He CUUMAs U3BECTNHBIX ME3030UCKUX MEeCMOPO*COeHUl, HA KOMOPLIX eChib NPONYWeHHble NepCneKmueHvle niacmol u
yenvle cmpamuzpaghuueckue KOMIIEKCbl, 2060PM NPO UCKIIOYUMENbHbI UHmepec 9Mo2o Hanpagienus ucciedosanut. Teopemuyec-
KUX OCHOBAHUIL, KOMOPble NPOMUBOPEHUTU Obl BOZMOICHOCIU POPMUPOBAHUS. RPOMBIUUTIEHHBIX CKONIEHULL Y21e6000p0008 8 Me3030€
Ha npeobnadarowei wacmu meppumopuu Bocmouno-Ykpaunckoeo HI'B ne cywecmeyem, nanpomus, Ha 601buiell yacmu e2o cmpy-
Kmyp npucymcmeyiom Onaconpusimiuvie 2eHemuyecKue, MUepayuoHHbie U aKKyMyIsimueHbvle YCI08Usl CYWeCmE08aHUs MPUACOBbIX,
FOPCKUX U, BO3MOHO, - MENI0BbIX CKONAEHUl Heghmu u 2asa. /[na npoeHOo3HbIX 3aedceli mpuacosoll i pckoti cucmemst /[/[B xapaxmep-
Hbl HeDoblUe U cpeOHue 21yOUHbl 3ane2anus, onazonpusmHvle mepmodapuyeckue u cuopozeoxumuieckue oocmanosxu. Ilpeonooicen
PAYUOHATLHBII KOMILEKC PAOOMm NO BbIABNIEHUIO ME3030UCKUX 3aexcell U 8081eYEHUI0 UX 8 NPOMBICIO8YIO PA3PAOOMKY.

Knroueswie cnosa: kapomasic, paspes, pecypcol, 3a1ex4cb, HOUCKU.

B JIninpoBchko-Jlonernpkin 3amaauni (1J13) JICHI MPOTSTOM XPOHOJIOTIYHO KOPOTKOTO BiJPI3KY
Ha JIKUTBKOX CTPYKTypax y Biikimagax Tpiacy i gacy — 3 1950-ro mo 1965-i1 poxwu.
10pH OynH BHABJICHI, PO3BiJaHi i BBEIEH] B EKCILTY- Came 3 cepenuan XX CTONITTA Naje030MChKi
aramiro nokiaau ByrieBoaHiB (BB). Ha nmepikas- MEPCIICKTUBHI ~ TOPU30HTH CTaJld  OCHOBHUMH
HOMY OajaHci y BIIKJIaZiaX ME303010 3apeeCTPOBa- 00’eKTaMM TMOIIYKOBUX poOiT. B 11eii ke uac mpo-
Hi 3anacu BB no gecsrtu ponosumax. Bimomo Ta- IaB iHTEpeC [0 MOJAJBIIOrO IUIAHOMIPHOIO BH-
KOX TIPO MPUCYTHICTh Ta30BOTO TMOKIAAY 1 Y BiJK- BUYCHHSA BIAKJIAJiB Me303010. | B ipyre mecatumiTrs
Jaaax Tpiacy yHikanbHoro llleGenuHCbKOro posmo- XXI BiKy 1Hajie030WChbKi TOPU30HTH 3aJIHINAIOTHCS
Buma [1]. Ha nux 11-tu ponoBuiiax B Me3030iChb- MIPAKTUYHO Oe3aJbTEPHATUBHUMHU I[IJTHOBUMHU TIO-
Kiif yacTUHI po3pi3y MPOAYKTHBHICTH MPUYpOUYCHA LIIYKOBUMH 00’€kTamMu B perioni. | me B ymoBax,
TIJBKH JIO Tpiacy — Ha 6-TH, TUIBKU 10 I0pU — HA 2- KOJIM TIMOWHU MIJTbOBUX OO0’ €KTIB 1, BIJIIMOBITHO,
X, JIO Tpiacy i 1opu — Ha 3-X cTpyKTypax. 3a dazo- BUTpATH HA 1X OCBOEHHS TUTBKH 3pOCTaIOTh. [licis
BUM cTtaHOM BB o¢iliiiHo BUSBIEHUMH B M€30301 BUYEPIIaHHS KPYMHHUX 00 ’€KTIB B paMKax IMaHyIo-
€ 7 razoBux, 3 HapTOBUX 1 2 HaPTOra30KOHICHCA- 4oi cTpaterii momykiB, po3Mipu nokianis BB, mio
THUX MOKJaaiB. ['a3oBuii mokiaj y tpiaci Ha [lora- 3apa3 BIJKPUBAIOTHCS B MMaj€0301, CTaIM MOPIBHIO-
pIIMHCBKOMY MigHATTI IMHCBKO-Po30uIIiBcbKkOrO BaHUMH 3 PO3MipamMH MOKJIaJiB, BUSBICHUX B Me-
Ha(TOra30-KOHACHCAaTHOTO POJOBHUINA OIIIHEHUH 1 30301 ille B cepeJuHi MUHYIIOTO cTOmTTs. s mo-
MOCTaBIEHUI Ha nepkaBHui Oamanc B 1985p. 3a HOBJICHHSI IHTEpeCy yKpaiHChKHX (axiBIiB JIO He-
JaHuMU atinacy [2], moknagu BB B Me3030HcbKux 00X1IHOCTI 1 JOLIIBHOCTI INIMOOKOr0 BHBUYEHHS
Bigknagax /13 inmux 10-tu pomoBui Oynu BUsB- MEPCIEKTHB ME303010, B CBOiX IONepenHix myoii-

Kamisx [3,4] aBTopH, 30KpeMa, IoKa3aiu reojoriy-

© Tpoxumenko I'.JI., Bucouancekuii 1.B., Cesarenko I.€., 2015
-72 -



