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1. TIposiBu ByrJIeBOZHEBOI Aerasaliii B JOHHUX BifjKJIaJaX MiBHiYHO-3axigHOTO mesnbdy YopHOro Mops Ta ix

reHeTUYHA iHTeprpeTaris

2. Manifestations of hydrocarbon degassing in bottom sediments of the northwest shelf of the Black Sea and
interpretation of their genesis

Pedepar:

1. Y nuceprauiiiziilt poboTi IpeJCcTaBIeHO pe3yibTaTy KOMIIJIEKCHUX JOCIiPKeHb BYTJI€BOAHEBOI fierasallii B Meskax

niBHiYHO-3axifHOro meabdy YopHOro Mopsl. MeToI0 LOCIIIPKEHHS € BUBUEHHS ITPOSIBiB BYTJI€BOAHEBOI Jlerasalii y

IOHHUX BiIKJIaJiaX MiBHIYHO-3aXifHOro menbdy YOpHOro MOps y BUTJISALI IIMOUMHHUX (PiioigHUxX MOTOKiB (I'OII),

O3HaK IX pO3BAaHTKEHHS Ta FEHETUYHOI iHTEpIIpeTalii OTpMMaHuX MaTepiasiB. 3rifHO 3 METOIO, YaCTUHA

BYIJIEBOJIHEBUX CHUCTEM IHTEPIIPETYETHCS SIK Pe3yJIbTaT BUCKiLHOI Mirpatii ¢pJitoifis rambuHHOro (MaHTinHOro abo

HI/I)KHbO—KOpOBOFO) TTIOXO/KEHHS i IpUITyCKae 6aFaTOCTYH€H€BI/Iﬁ MeXaHi3M iX HaKOIU4YeHHS B MeXKax 0CcagoBOro

yoxJia. Jlyis miaTBepAKeHHs IJIMOMHHOTO MOXOpKEeHHs UIoiziB Ta ixHbOi posii y GOpMyBaHHI CKyIT4eHb BYTJI€BO/HIB

B 0Ca/I0BOMY 4OXJIi TiBHIYHO-3aXifgHOTO 1mesbdy YopHOro Mops 6ys0o peasnizoBaHO MYJIbTUIAUCLUIIIIHAPDHUN



6araTopiBHEBUI METOIUYHUN MiAXiA, 0 noegHye reodisuyHi, Feos0ro-CTpyKTypHi, ra3oreoximivxi, Minepasnoro-
TepMmobaporeoximivHi, ximiko-i3oTornHi, 6ioiHAMKaLiiHI Ta AUCTaHLiHI (CyyTHUKOBI) MeTonu. GakTUYHUM
MarepiasioM [Jis LUX JOCiKeHb CIyTyBaly JOHHI BilKaay, Bifiopani kadenpoio 3arajbHoOi Ta MOPChKOi Ie0JIoTii
Iif1 9ac excreanuiHuX peiciB pi3HUX POKiB Ha TPhOX IJIOMWIAX MiBHIYHO-3aXiAHOrO wesbdy YOpHOTro MOps:
I[Tpapninposcbka (55 mpob), Kapkiniteska (57 npo6), ['epmec (46 npo6). AHamiTUYHI AOCTiIKEHHS IPOBOANUIINCS
aBTOPOM B pi3HUX JlabopaTopisx Ykpainu npotsarom 2019-2024 pokis. Ha 0CHOBi KOMILJIEKCY aHaJliTUYHO]
iHopmatii 6ys10 11oKazaHo i oLM(POBAHO O3HAKY, 32 SIKUMM B JJOHHUX BiIKJIafax MOXHA BUAIINTY IIPOSIBU
rIMO0KOBOIHUX (PJIIOIfHUX BYIJIEBOJHEBUX ra3ib. Lle 1ano 3Mory Bliepliie po3poOoUTH HOBY KiJIbKiCHO-T€HETUYHY
MogeJib sika QiKCye B IOHHUX BiIKJIaaX O3HAKU ITIMONHHMX QIIIOIIHUX IIOTOKIB. [i MomenbHi 03HAKH, 1110
XapaKTepU3yI0Th IIPMHAJIEXHICTb ra3y A0 IMMOUHHUX (JII0ifliB, MOXKYTb OYTH BUKOPHMCTaHI sIK po60Yi 03HaKM Iif 4ac
iHTepnperalii HOBOI iH(popMallii Ha IHIMKUX NPOrHO3HUX IIoWAX. Mozesb nependaydae NoAin napameTpis Ha
IIPOrHOCTMYHI KpUTePii Ta MOIYKOBi 03HAKU. [IpOrHOCTUYHI KpUTEPii OXOIIIOI0Th reodi3nyHi Ta reosoro-
CTPYKTYPHI [1aHi, 1110 BU3HAYaI0Th IIJISIXK Mirpauii ¢puoinis i noTeHuiliHi 30HU TaCTKOYTBOPEHHS (30KpeMa KyTOJIbHi
CTPYKTypH Ta TpyOu nerazauii). [TomyKkoBi 03HaKu BKJIIOYAIOTh ra30r€0XiMidHi aHoMaslii, MiHepasoro Ta
TepMob6aporeoxiMiyHi MapKepH, XiMiKO-i30TOIHi 0COOGJIMBOCTI B 6i0reHHUX KapOOoHaTax, a TakoX 3MiHU B
6ionieHo3ax MeiiobeHTocy. ['eodisnyHi LOCHIIKEHHS T0Ka3aly, o 6araTo KyrnoJjbHUX CTPYKTYpP Ha Liesibdi MOXKYTb
OyTu TpyOamu Jerasallii — BepTUKaJIbHUMMU KaHasaMy Mirpatii ¢pJitoinis, ki IpopuBaoTh cTpaturpadiyHi Mexxi.
l'azoxpomartorpadiyHuii aHai3 NifTBEPAUB HAsIBHICTb ITIMOMHHOTO abioreHHOro ((JII0ifHOr0) METaHY 3 XapaKTEPHO
HU3bKMMU 3HAUYEHHSIMU CIIiBBiffHOLIEHHS 10 romosioriB (methane /homologue ratio MHR <100), o € inguKkaTopom
IJIMOUHHOTO [TOXOIKEeHHS rady. MinepasioriyHi Ta TepMobaporeoxiMivHi JOCiIpKeHHs JOHHUX BiIK/IaliB i KepHiB
CBep/JIOBUH (30Kpema [IpasHinpoBcbKa-2) BUSIBUIIM BKJIIOUEHHS BYTJI€BOJHEBUX (JIIOINIB Y KaJAblUTAaX i
TpaHcdopMallilo KpUCTANIYHOI CTPYKTYPU IIIMHUCTUX MiHEPAJIiB uepe3 copo1iilo MeTaHy. [3oTonHuit aHani3 o'3C i o'oO
y yeperamkax MOJIIOCKiB Ta ¢popamiHidep BUSIBUB BiIxUIeHHS, [1I0BA3aHi 3 BILINBOM abioreHHoro ((psoigHoro)
METaHy B 30HaX aKTUBHOI Jlera3alii. bioiHauKaLiiHi JOCIiIpKeHHs TI0Ka3aau 3MiHN PI3HOMAHITTS Ta YMCEJIbHOCTI
MeN06EHTOCHUX OPraHi3MiB (popamiHidep i HemaTo[) y 30Hax NiBUILIEHOI (PJII0ifHOI aKTUBHOCTI, 110 MiATBEPIAKYE
ix posb sk 6ioiHguKaTOpiB fHerasaunii. CynyTHUKOBI 3HiMKU (Sentinel-3, Landsat-8) 3adikcyBanu TepmiuHi Ta
[IOBEPXHEBi aHOMaJIii, sIKi MOKYTb OYTH TOB'SI3aHi 3 MiIBOJHMMY ra30BUMHU BUKUIaMU. IHTerpalito 1jux 03HaK y
IIPaKTHKy €0JIOrOpPO3BiyBajIbHMX POOIT Ha HAPTYy i ras y mexxax mesbdy YopHOro Mops 3[iliCHEHO 3a JOIIOMOT0I0
criocofy HarpaJIeHO-PaHroBoOi Kopesduii iHTeprpeTanii reosoriyHoi iHpopmarii, 3anaTeHToBaHOTO B YKpaiHi
(matent N2 150716). 3anporioHOBaHMIT HAIIpaBIEHO-PAHTOBUI MiAXiA CTPYKTYpye reosoridyHy iHpopmariiio 3a
IIPOTHOCTUYHOIO LIIHHICTIO ! O3BOJISIE [TIOETAITHO 3BY>KyBaTU ITPOCTOPOBI MEXKi MOLIYKiB. MeToz, BUSABUBCS
e(EeKTUBHUM B YMOBaX OOMEXEHOT0 OCTYITy O MOJbOBUX POOIT Yepe3 reonoliTUYHy cuTyalito. [IpagHinpoBcbka
mioma 6ysa obpaHa K TECTOBUI MOJIIrOH 3aBASIKM HASIBHOCTI HAlIIOBHIIOr0 KOMILJIEKCY gaHuX. OTpuMaHi
PEe3yJIbTaTU PO3LIMPIOIOTH YSIBJIEHHS PO HapTOrazoHOCHUM NoTeH1ian YopHOro Mopsl, MifTBEPIKYIOTh POJIb
rJIMOUHHOrO Quioiforenesy y (popMyBaHHi ByTJI€EBOAHEBUX CUCTEM i IPOIIOHYIOTh €(PEKTUBHY METO/0JIOTIIO ITOMIYKY
BYIJIEBOJIHIB Y MOPCBhKUX 6aceiiHax. 3alipOrOHOBAaHM MiIXig MOXKe OyTH alaliTOBAaHUI 1151 iHIINX PETiOHiB 3
[IO/1iGHMMH T€0JIOTIYHNMU YMOBaMU 1 OOMEXEHNM MOJIbOBUM JIOCTYIIOM. Y MiC/ISIBOEHHUN IIepio HOro
BIIPOBAJIKEHHSI MOXK€ CTaTH BaXKJIMBUM €JIEMEHTOM €HEPreTUYHOI Ta EKOHOMIYHOI cTparerii Ykpainu. Kito4osi
cJioBa: ferasatlis, menbd YopHOro Mopsl, HADTOra30HOCHICTh, TOHHI Bigkiany, GJioifHi TOTOKY, GoinoreHes,

TEPMOT€HHUI MeTaH, 6i0reHHUI KapOoHar.

2. The dissertation presents the results of comprehensive studies of hydrocarbon degassing within the
northwestern shelf of the Black Sea. The aim of the research is to study the manifestations of hydrocarbon
degassing in the bottom sediments of the northwestern shelf of the Black Sea as well as interpretation of their
genesis. According to the findings, part of the hydrocarbon presence is interpreted as the result of the upward
migration of fluids of deep Earth origin (mantle or lower crustal), and this suggests a multi-stage mechanism of
their accumulation within the sedimentary cover. To confirm the deep origin of fluids and their role in the
formation of hydrocarbon accumulations in the sedimentary cover of the northwestern shelf of the Black Sea, a
multidisciplinary, multi-level methodological approach was implemented. To confirm the deep origin of fluids and



their role in the formation of hydrocarbon deposits, a multidisciplinary, multi-level methodological approach was
implemented, combining the methods of geophysical, geological-structural, gas-geochemical, mineralogical-
thermobarogeochemical, chemical-isotopic, bioindicator, and remote sensing (satellite) exploration. The target
material for these studies was bottom sediments collected by the Department of General and Marine Geology
during expeditionary voyages research cruises over different years in three areas of the northwestern shelf of the
Black Sea: Pradniprovska (55 samples), Karkinitska (57 samples), and Hermes (46 samples). Analytical studies were
conducted by the author in various laboratories in Ukraine during 2019-2024. Based on substantial analytical
information, the studiesproducedindicators that, when digitized, can be used to identify deep-water fluid
hydrocarbon gases in bottom sediments. This made it possible to develop for the first timea new quantitative-
genetic model that proposes clusters of signs suggesting deep fluid flows in bottom sediments. The signs that
characterize gases deriving from deep fluids can be used as working indicators when interpreting new data
collected from other forecast areas. The model divides parameters into predictive criteria and search features.
Predictive criteria include geophysical and geological-structural data that determine fluid migration paths and
potential trap formation zones (in particular, dome structures and degassing pipes). Search features include gas-
geochemical anomalies, mineralogical and thermobaric geochemical markers, chemical-isotopic features in
biogenic carbonates, and changes in meiobenthic biocenoses. Geophysical studies have shown that many dome
structures on the shelf may be degassing pipes — vertical fluid migration channels that break through stratigraphic
boundaries. Gas chromatographic analysis confirmed the presence of deep abiogenic (fluid) methane with
characteristically low methane /homologue ratios (MHR <100), which is an indicator of the deep origin of the gas.
Mineralogical and thermobarogeochemical studies of bottom sediments and well cores (in particular,
Pradniprovska-2) revealed the inclusion of hydrocarbon fluids in calcites and the transformation of the crystal
structure of clay minerals due to methane sorption. Isotopic analysis of 0'*C and o'oO in mollusk shells and
foraminifera revealed deviations associated with the influence of abiogenic (fluid) methane in areas of active
degassing. Bioindicator studies showed changes in the diversity and abundance of meiobenthic organisms
(foraminifera and nematodes) in areas of increased fluid activity, confirming their role as bioindicators of
degassing. Satellite images (Sentinel-3, Landsat-8) recorded thermal and surface anomalies that may be associated
with underwater gas emissions. Integration of these features into the practice of oil and gas exploration within the
Black Sea shelf was carried out using a method of directed-rank correlation of geological information
interpretation, patented in Ukraine (patent No. 150716). The proposed directional-rank approach structures
geological information according to its predictive value and allows the spatial boundaries of the search to be
narrowed down in stages. The method proved to be effective under conditions of limited access to field work due
to the present geopolitical situation. The Pradniprovsk area was chosen as a test site due to the availability of the
most complete set of data. The results obtained expand our understanding of the oil and gas potential of the Black
Sea, confirm the role of deep fluidogenesis in the formation of hydrocarbon systems, and offer an effective
methodology for searching for hydrocarbons in marine basins. The proposed approach can be adapted for other
regions with similar geological conditions and limited field access. In the post-war period, its implementation
could become an important element of Ukraine's energy and economic strategy.
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