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2 PO3AI1J

HAYKOBE OBI'PYHTYBAHHSA
NMPOCTOPOBOIO PO3MOAINY
BOJAHEBUX AHOMA/IbHUX NPOABIB
Y MPUNOBEPXHEBOMY LLAPI
TPAANLINHUX | HETPAAULIMHUX
HA®TOTA30OHOCHUX CTPYKTYP
TA BNPOBAXXEHHA NOLUYKOBOI
TEXHONOTIT BOAHEBUX CKYNYEHb

2.1. HAYKOBE OBI'PYHTYBAHHS MPOCTO-
POBOIO PO3MOAINY TA KAPTYBAH-
HA AHOMA/IbHUX NPOSABIB BIIOIO
BOAHIO — EHEPTETUYHOI CUPOBMU-
HU XXI CT.

PyHIameHMANbHI 0CHOBU NOX0OHCEHHS
ma npuKkAadHi 0ocaidxnceHHs KapmyeaabHUX
3aKoHOMipHOCmMell npoMuUc/a108UX 800HEBUX
CKyn4eHbs

BaraTopidHi pe3y/ibTaTU AOCHIKEHb 3 KapTy-
BaHHA HAQTOra30HOCHUX JiJITHOK Ha TpaAuLiii-
HUX Ta HETPAAUIIMHUX 00 €KTaX (IIaXTHI MoJid,
mesib$oBi 30HU, aCTPo6JIEMU) [03BOJIUIU CTBOPHU-
TH 6a3y JJaHUX CUCTEMHHUX KpUTEePiiB MOLTyKOBOI
TEXHOJIOTII CTPYKTYPHO-TEPMO-aTMO-Ti{p0J10r0-
reoxiMmiunux focuaimpkens (CTAIT/), ne cknajgo-
BOI0 YaCTUHOI KOMIIJIEKCY METOAUYHUX pillleHb
BIleplile B MOIIYKOBil MPaKTHUIli BHKOPHUCTOBYBaB-
csl BOJIeHb SIK I'OJIOBHUH CKJIaZloBUH esileMeHT BB.
AHaJii3 pe3y/nbTaTiB JaHUX PO3MO/iJ1y BOJHEBUX
KOHIeHTpali, OTpUMaHHUX B NpoOLeci JOCIi-
JKEHb KapTyBaJIbHUX 03HAK HAQTOra3oHOCHOCTI
TpaJULiMHUX | HeTpaauLinHux BB, no cnekTpy
JOCJiIKeHb SIKUX BXOAUTb H2-BOJieHb, 1aB MOXKJIU-
BIiCTb BUJIJIMTH aHOMaJIbHI NOOJWHOKI 3Ha4YeHHs
sIK T10 TIJIONAX, TaK i B IPOAYKTUBHUX CB. (3a BijI-
cyTHOCTI pOHOBHUX) i MPOBECTHU JleTa/IbHi Pi3HO-
MaclTabHi JOCaiIpKeHHS 3 METOI0 IIJIOLMHHOTO
KapTyBaHHS Ha MOILIYKOBiI pOGOTH Ta €KOJIOTiYHi
BIJIMBY razoguHamiunux ssuil ([/151) npu po3po6-
i BYyIJIENOPOAHUX MAaCHUBIB.
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SECTION 2

SCIENTIFIC JUSTIFICATION OF SPATIAL
DISTRIBUTION OF HYDROGEN
ANOMALIES IN THE NEAR-
SURFACE LAYER OF TRADITIONAL
AND UNTRADITIONAL OIL AND
GAS-BEARING STRUCTURES AND
IMPLEMENTATION OF HYDROGEN
SEARCH TECHNOLOGY

2.1. SCIENTIFIC JUSTIFICATION OF SPATIAL
DISTRIBUTION AND MAPPING OF
ANOMALOUS MANIFESTATIONS OF
WHITE HYDROGEN — ENERGY RAW
MATERIAL OF THE XXI CENTURY.

Fundamentals of origin and applied studies
of mapping regularities of industrial
hydrogen clusters
Long-term results of research on mapping of
oil and gas-bearing areas on traditional and
non-traditional objects (mine fields, shelf areas,
astroblems) made it possible to create a data-
base of system criteria for search technology
of structural-thermo-atmospheric-hydrologic-
geochemical research (STAHGR). It is an inte-
gral part of methodological solutions complex.
There hydrogen was used as the main constit-
uent element of explosives for the first time in
search practice. There are of hydrogen concen-
trations obtained in the process of research into
the mapping features of the oil and gas capaci-
ty of traditional and non-traditional HC (hydro-
carbons). Their spectrum of research includes
Hz-hydrogen. Analysis of data results made it
possible to single out anomalous single values
in areas and in productive areas (in the absence
of background) and to conduct detailed, multi-
scale studies for the purpose of planar map-
ping on prospecting works and environmental
impacts of gas dynamic phenomena (GDF) dur-

ing the development of coal massifs.




OjHi€I0 3 MPOBIAHUX MPOGJIEM CYYaCHOCTI,
HacamIlepe/; pO3BUTKY HAayKOBOTO IpOrpecy, €
BUKOPHUCTAHHSA ICHYIOYUX eHepreTUYHHUX JiKe-
peJ, 1[0 HeCYTh HE3BOPOTHI pyHHIBHI nponecu
B HAaBKOJIMIIHBOMY CepeOBHUIL, [0 TPU3BOAATD
[0 TJI06a/JbHUX, Maike HE3BOPOTHUX IJIaHe-
TAapHUX NPUPOJHUX KAaTaKJi3MiB, HE3BAXKAOUHU
Ha JJOCUTb BUTPATHI IPUPOLOOXOPOHHI 3aX0AU.
[ToTpiGHI eKOJIOTiYHO YHUCTiI eHepTreTUYHi JxKe-
peJia. Y Hall yac Ha3pijzia HeobxiAHICTb mepexony
MUCJIeHHSl HA HOBUM piBeHb, TaK K BJOCKOHA-
JIEHHS] TeXHIYHUX 3ac06iB i icCHy04i KOHIenuii
He TiJIbKY He CIPUSAIOTh IPOTpecy, ajie NeBHOI0
MipOI0 CTPUMYIOTH IHTEJIEKT i piBeHb Cy4aCHOT 0O
po3BUTKY. HeraTuBHI npoiiecy, 1110 Bii6YBaOTh-
CA B pe3yJibTaTi BUKOPUCTAHHA eHepreTUYHUX
HOTYKHOCTEW — aTOMHOI eHepreTUKH, ClIaJII0BaH-
HSl MJIPZ T i M® rOpIOYMX KOMIAJIMH Ta IX BUZ0OYTKY,
NPU3BOAATD 10 3MIHU He TIJIbKA HABKOJIUIIHbOTO
CcepeZlOBHILA, a M 0 CTBOPEHHHA PYUHIBHOI HOOC-
depw, 10 r1o06aIbHUX HETPOTHO30BAHUX MPOIie-
CiB i3 Henepe6aYeHUMHU iHOJi KaTacTPOPiYHUMHU
HacJiJKaMH, 110 MPaKTUYHO He MiJJalThCce iX
LMBiJ1iI30BaHUM YCYHEHHAM.

Ak sickpaBU# PUKJIAJ, HETATUBHOTO BIVIUBY
Ha HaBKOJIMILIHE Cepe/loBHIe MOXKHA HaBeCTH IJI0-
OasibHi 3MiHHU KJIiMATy Ha CyXoz0J1i, aBapii Ha aToM-
HUX CTaHLiAX, KaTacTpopu Npu BUAOOYBaHHI
HadTH HA TJIMO6OKOBOJAHUX JIJITHKAX MOPChKUX
aKBaTOPpIH, a TOJIOBHE, 1|0 IPAKTUYHO He MiAja-
I0ThCS peabisiTalii, r/106ambHi Mpolec — 030HO-
Bi Zlipy, 3MiHa KJIIMAaTy, MOPCbKHUX TeYil, TaHEeHHS
JIbOAY, NiJIIIOM piBHIB OKeaHiB TOLIO.

Ha cborosieHHs Halrocrtpimotw npobJe-
MOH0, 1110 FaJIbMY€ PO3BUTOK BOZAHEBOI eHEPreTUKY,
€ He TIJIbKYA BUCOKA BapTiCTh BOAHIO, OZl€p>KaHOT0
eJIeKTPUYHUM PO3KJaJaHHAM BOAU Ta iHIIMMHU
JlOpOTUMHU croco6aMH, a ¥ NOBHA BifiCyTHICTb
HayKoBO-QyH/jaMeHTa/IbHUX Ta IPUKJIAJHUX reo-
JIOTIYHHUX Ta €KO0JIOTO-Te0XiMiYHUX JOCJiIKeHb,
MO>KJIMBOCTI BUABJIEHHS Ta KapTyBaHHSA NPOMHUC-
JIOBUX CKyNIYeHb eHJO0reHHOIr'0 BOJAHIO B 30HAX
po3TalllyBaHHS BYIJIEBOJHEBUX CKyYeHb, HAPTO-
ra30HOCHUX CTPYKTYp. To6TO BoAgHEBa npob/ieMa
Mag, opsi/] 3 eHePreTUYHUM, Te0JIOTIUHUM i reoxi-
MIYHUU aCMeKTH, SIKi IOKHU L0 He TOBHOIO Mipoo
YCBIIOMJIIOIOTBCA Yepe3 BUHATKOBY HalliJIEHICTh
Ha TPaJHULIMHY ByIJIeBOJAHEBY CHpOBHHY. BogHoYac
O4YEeBHU/IHO, 1110 BOJHEBO-eHepreTUYHa PeBoJIIoLis
MOe JOKOPIHHO 3MiHUTH OCHOBHU CBITOBOI eHep-
reTUKH Ta eKOJIOTiYHY 06CTaHOBKY MalOyTHHOTO.
Y 3B'I3Ky 3 IIUM OOGI'DYHTYBaHHS Ta MOCTaHOBKaA
pPOOGIT 3 OIiHKY MePCNeKTUB BUSBJIEHHS TPOMHUC-
JIOBUX CKYyIT4YeHb €H/J0OTeHHOT'0 BOAHIO Y JliTocdepi
Ma€ MPOBOJUTHUCH ¥ paMKax QyH/JaMeHTalIbHUX
Ta NPUKJAJHUX HAYKOBUX gocuaifxeHb HAH
Ykpainu. BoHa akTyaJsibHa, CBO€EYACHA 1 Ma€ 4iTKO

97

One of the leading problems of modern
times is use of existing energy sources that
cause irreversible destructive processes in the
environment, leading to global, almost irre-
versible planetary natural cataclysms, despite
quite costly environmental protection meas-
ures. Environmentally clean energy sources
are needed. Currently, there is a need to move
thinking to a new level. Improvement of tech-
nical means and existing concepts do not con-
tribute to progress and extent restrain intelli-
gence and level of modern development. Nega-
tive processes occur as a result of use of energy
capacities — nuclear energy, the burning of
billions of tons and m?® of combustible fossils
and their extraction. They lead to changes in
the environment and to creation of destructive
noosphere, to global unpredictable processes
with unforeseen sometimes catastrophic con-
sequences which are practically not amenable
to their civilized elimination.

There are following examples of nega-
tive impact on the environment: global climate
changes on land, accidents at nuclear power
plants, disasters during oil extraction in deep-
sea areas of marine waters and global processes
that are practically not amenable to rehabilita-
tion — ozone holes, climate change, sea cur-
rents, melting ice, rising ocean levels, etc.

Now the most acute problem inhibiting
development of hydrogen energy is high cost
of hydrogen obtained by electric decomposition
of water and other expensive methods. There
are also following problem issues: complete
absence of scientific-fundamental and applied
geological and ecological-geochemical research,
possibility of identifying and mapping indus-
trial accumulations of endogenous hydrogen
in the zones of hydrocarbon accumulations, oil
and gas-bearing structures. So, hydrogen prob-
lem has energy, geological and geochemical
aspects. They are not yet fully understood due
to the exclusive focus on traditional hydrocar-
bon raw materials. At the same time it is obvi-
ous that hydrogen-energy revolution can fun-
damentally change foundations of world ener-
gy and ecological situation of the future. In this
regard substantiation and staging of works on
assessment of prospects for detection of indus-
trial accumulations of endogenous hydrogen
in the lithosphere should be carried out with-
in the framework of fundamental and applied
scientific research of the National Academy of
Sciences of Ukraine. It is relevant, timely and
has a clearly expressed innovative component.
The last one is important for modernization




BUpaKeHY iHHOBaIilHY CKJIaJ|0BY, BaXKJIUBY JJis
MoO/iepHi3alii yKpaiHCbKOI EKOHOMIKH Ta 11 CTIKO-
ro COlLiaJIbHO-eKOHOMIYHOT'O PO3BUTKY.

BrnipoBa/i>)xeHHS HOBUX KOHLeNLil, HAyKO-
BUX PO3PO6OK, 1110 BKJIIOYAIOTh MUPOKUH CIIEKTP
HayKOBUX Ta HaTYPHHUX AOCJiJpKeHb, nepejba-
Yae nepexiji Ha BOJHEBE MaJIMBO, IKe B HACTYIIHI
JleCATUJIITTS OCTYIIOBO BUTICHATHUME TPaJULiMHI
NaJIMBHO-eHepreTUYHI pecypcHu.

[IpakTH4HO BCi Lii mpolecu TiCHO MOB'sA3aHi
3 HApOCTAlYMM BUKOPUCTAHHAM MOPAJIbHO 3aCTa-
piJInX eHepreTUYHUX JKepeJ, 0 He BiJgnoBijgae
ChbOTO/IHIIIHIM 3aIMTaM PO3BUTKY MPOTPECY.

Y npoueci focaigxenb HaGpTOra30HOCHUX
NPOBiHIIl ySBJIE€HHS PO 3aKOHOMIPHOCTI yTBO-
peHHsl Ta po3MillleHHS POJOBULL HAPTH Ta rasy
6e3nocepeIHbO B MeXaxX CAMUX HAaPTOra30HOCHUX
IPOBIHLIM 3TiJ{HO 3 Tiporeo6ioreHHO-MaHTIMHOO
koHuenmiwo (CTEMK) [barpuii, 2016] cBigyaTh mpo
Te, 10 BB Ta ix cK/1af0Bi, y TOMYy 4UCJl BOJEHD,
3a CBOEIO NPUPOJIOI0 € NPOAYKTAMHU IJ1006aIbHOTO
Kpyrooo6iry riipo6ioreHHo-MaHTIHUX NMPOILIECiB
(srizHo 3 Teopiero B. 1. BepHaacbkoro npo Kpyro-
06ir peyoBuHU [BepHagckuid, 2001]).

Hanpuknaaz, y xiMmiuyHoMy ckjaajgi HadTu
Ta rasdy Ha OJJMH aTOM BYyIJIeLll0 IpUNafaE Bij 2,5
J10 4 aTOMIB BOJHIO, TO/Ii IK y CKJIaJ[i OPTaHIYHUX
3a/IMLUIKIB [IeDBUHHUX €JIEMEHTIB MeTaHy MiCTUTb-
csl He Gi/iblie 0JHOT0 aTOMa BOAHIO HAa OJIUH aTOM
Byeno. Tomy, BignoBiHo g0 Teopii B. I. BepHaz-
CbKOT'0 PO BiJTHOBJIIOBAaHUM KPYyroo06ir peuoBUHHY,
IIiJIKOM O4YeBHU/IHO, 110 Mpo6JeMa MOX0/KeHHS
BYIJIEBOJIHEBOI CHDOBUHU — 1ie HacaMIiepe/ npo-
6J1eMa OCHOBHOT0 GOPMYI0YOTO [pKepeJia BOJHIO.

Taka iHTepnpeTallist B3aEM0O3B'sI3Ky CKJIa 10~
BUX BB nociyrysa/ia 0CHOBOI0 CTBOpPEHHS HOBOI
KOHIIenIiii moxomkeHHs BB, 1110 Bigo6paskae mupo-
KUU CIIEKTP HAaYKOBUX MiAX0/iB (reoJsioris, reoxi-
Mis, riipoJioris, rifjporeoJioris, reoTepmika i T.n1.),
Ta BPAaxOBYE BiZJHOBJ/IIOBAHICTb CK/IaJ0BUX eJIeMeH-
TiB (BYIVIEI[0 Ta BOJIHIO) Ta IX CKJIaJI0OBHX, 1110 MPHU-
3BOJUTD JI0 AereHeparil Ta BiZjHOBJIEHHA pOJOBULL
BB. lle, 3pemToto, 103BOJISIE MiJIiHTU He TiJIbKU
J,0 TOJIOBHOTO MUTaHHA — MoxoaKeHHsA BB Ta ix
rOJIOBHOTO €HEPreTUYHOr0 KOMIIOHEHTa — BOJ-
HIO, a ¥ 10 CTBOPEHHS HOBOI BUCOKOE()EKTUBHOI
nowmykoBoi TexHosoril CTAI'T/l Ha BB Ta BogeHb
[bBarpuii, 2016].

Po3maiTTa XiMiYHUX CHOJIYK Yy HPUPOLI],
yTBopeHUXx BB 3 ogHakoBOro Ha6opy XiMiuHUX
eseMeHTiB H:0, CHs, CO: 06yMOBJIEHO BIJIMBOM
CKJIaZly OTOYYH0YOTr'0 CepeloBUILA | 3HAYHOI0 MipoIo
TepMOJUHAMIYHMMHU YMOBAaMH B I1bOMY cepeJ-
OBHUILI. Y IIMPOKUX MeKaX THUCKIB I TeMIepaTyp
B MaHTiIMHUX yMOBax CUHTe3y B 1mapi ['yTeHnb6epra
Oy/b-IKa pe4OBUHA OY/ib-IKOT0 eJleMeHTapHOro
i XIMIYHOr0 CKJIaAly IEPEXOAUTh Yepe3 BCi MOXKJIUBI
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of the Ukrainian economy and its sustainable
socio-economic development.

Introduction of new concepts and scien-
tific developments include a wide range of sci-
entific and field studies. It involves transition to
hydrogen fuel. Such fuel will gradually replace
traditional fuel and energy resources in the
coming decades.

Practically all these processes are closely
related to the increasing use of morally obsolete
energy sources which does not meet today’s
demands for progress.

According to the hydrogeo-biogenic-
mantle concept (HGBMC) [Bagrii, 2016] and
idea of patterns of formation and placement of
oil and gas deposits directly within the bounda-
ries of the oil-and-gas-bearing provinces them-
selves indicate that HC and their components,
including hydrogen, are products of the glob-
al cycle of hydrobiogenic-mantle processes
(according to the theory of V.1. Vernadskyi on
the cycle of matter [Vernadskyi, 2001]) by their
nature. It was shown in the process of research-
ing oil and gas-bearing provinces

For example, there are from 2.5 to 4
hydrogen atoms per one carbon atom in the
chemical composition of oil and gas. In the same
time composition of organic residues of the pri-
mary elements of methane contains no more
than one hydrogen atom per one carbon atom.
According to the theory of V. 1. Vernadsky about
the renewable cycle of matter it is quite obvious
that origin problem of hydrocarbon raw materi-
als is primarily problem of main forming source
of hydrogen.

This interpretation of the relationship
between the components of HC served basis for
creating new concept of HC origin. This reflects
a wide range of scientific approaches (geology,
geochemistry, hydrology, hydrogeology, geo-
thermal, etc.), takes into account renewability
of constituent elements (carbon and hydrogen)
and their components. The listed above leads to
degeneration and recovery of explosive depos-
its. This allows us to approach main question —
HC origin and their main energy component —
hydrogen. In addition it gives answer on crea-
tion of new highly efficient search technology
STAHGR for HC and hydrogen [Bagrii, 2016].

Variety of chemical compounds in nature
are formed by HC from the same set of chemical
elements H:0, CH4, C0:. It is caused by the com-
position influence of surrounding environment
and to large extent by thermodynamic condi-
tions in this environment. Any substance of
any elemental and chemical composition pass-
es through all possible aggregate and chem-




arperaTHi Ta XiMiyHi ra30Bi CTaHH, a KOT0 XiMIUHUH
CKJIaJi 3MIHIOETHCA Biff TPaHUYHO €K30TepMIiYHUX
Yyepe3 eH/0TEPMIiYHI CIIOYKHU J10 IOBHOTO pO3naay
CIIOJIYK Ha XIMiuHi esieMeHTHU. Taki nepeTBOpeHHH
HEMOXKJIMBO 3MO/IeJII0BAaTH B 3eMHUX yMOBax. ToMy
IPUPOJHO OYIKYyBaTH, L0 cepel, He3JiYeHHUX
BapiaHTIB NPUPOJAHUX TEPMOLUHAMIYHUX 1 Tep-
MOT€eOXiMIiYHUX YMOB MOXYTb i TOBUHHI 3yCTpi-
YaTUCA TaKi, B IKUX Y IEBHOMY MiHEpaJbHOMY
cepe/iOBHUILi HEMHUHYYe yTBOPHOBATUMETbCA JIUILIE
rasoBa CckJaZioBa BB 3 BogH0 Ta Byrento. Pigka
HadTa, K i IOBEHIJIbHA BOJa, HE MOXe NMPOJYKY-
BaTHCA B HAZIBUCOKHUX MaHTIMHUX TeMIlepaTypax,
a Ak 6yJio HaBeJleHO paHiule, HapTa € NPOAYK-
TOM peTporpaZHoro npotecy, 1o GopMy€eThCH
AK B KPUCT/IIYHUX NOPOJAX, TaK I B 0CaZJOBOMY
YOXJII.

[Ipu icHyrouyux TaM THUcKax BuIlle 50 k6ap
i Temneparypax noHaJ; 1500K ByrsieBosHeRi
CHUCTEMH, aHAJIOTI4HI 3a CKJIaZ0M BYTJIEBOLHEBOI
yacTUHU HadTH (ra3oBux BB), npeacTaBiasoTbCs
TepMOJUHAMIYHO BPiBHOBaXXEHUMU, CTIHKUMU
reoxXiMiYHUMU CUCTEMaMH. 3HA4YHY POJib y CTBO-
pPeHHIi eHepreTUYHUX NpoAYKTiB — BB i BogHI0 —
I'palTh MOPOBIi BOJIY, 110 3 apTe3iaHCbKUX 6ACEHHIB
Jl0 MaHTIMHHUX BepCTB IPUHOCATH po3urHeHi H, CHs
i H:0 [babuHewn, 1973].

[lepekOHIUBI JOKa3¥W HAaABHOCTI y CKJia-
Jli MaHTIi mapono/[i6HOT BOAU Ta BYIJIEKUCJIOTH
Ha [UX [MIMOKMHAaX 106pe KOpeJsolThCA 3 JaHUMU
moHorpadii E. K. Mapxinina [Mapxunus, 1967],
SAKWH M0Ka3aB, 1[0 BepXHA MAaHTil € OCHOBHUM
reHepaToOpPoOM I'paBiTallilHUX CKJIAZ0BUX rAa30BO-
JIOPO3YMHHHUX BOJHEBUX MaTepiasiiB N0OYA0BH BCiX
BepXHiX 000JI0HOK 3eMJIi, TOGTO 3eMHOI KOPH, JIiTO-
cdepy, rigpocdepu Ta aTMmocdhepu. 3 LUX MO3ULIH
B 1 M3 peyOBUHHM MaHTIi MiCTUTBCS B cEPEHbOMY
6s113bKko 180 Kr BoAH, 1110 HAAXOAWUTDb Y BUTJIAAIL
OpPOBUX rpaBiTaniiHux Boj [babuHenb, 1973]
i 61M3bKO 15 KT IBOOKUCY BYIVIELIO, 1110 36ira€ThCs
3 OI[iHKaMM 6araTbox iHIIKX AOCJAIAHUKIB CKJIAJY
MaHTII.

Y 3B'I3Ky 3 THM, 10 BOJlAa HE MOXe OYTH
MaHTiMHUM NPOAYKTOM, Ii HasABHICTh MOXHa
NOSCHUTH JIMILE 3 NOTJIAAY IOPOBUX BOJ, Mirpy-
I04YHMX N0 iHiNbTpaliiHUX 30HAX 3 PO3YUHEHUM
3apOIKOBUM MeTaHOM /o ciasto [babunern, 1961],
B MeXaX fKOro € NMOE€AHAHHA BCiX HEOOXiAHUX
daKTOpiB HEOPraHiYHOTO CUHTE3Y BYIJIEBOJ-
HeBUX eJIeMEeHTIB, 1[0 HaAX0AATb 3 0CaZ0BOr0
mapy, i NpoAyKTIB X cuHTe3y H, C, OCKIJIbKU 3Tij-
Ho 3 [TBMK, 3anacu BogHIO i ByrJiel0 B MaHTil
B 30HaX KOHTAKTY B CiaJli IOCTiliHO 3aMOBHIOIOTh-
sl 3 BEpXHixX 060JI0HOK 3eMJIi 32 YMOB Kpyroooiry
PEYOBUHU Yy IPUPO/i BHACIILOK re0UHAMIYHUX
npoleciB, B MAaHTIMHUX TOBIIAX CTBOPIOIOThHCS
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ical gas states in the wide range of pressures
and temperatures in the mantle conditions of
synthesis in the Gutenberg layer. Its chemical
composition changes from extremely exother-
mic through endothermic compounds to com-
plete decomposition of compounds on chemi-
cal elements. Such transformations cannot be
simulated in the Earth conditions. Therefore, it
is natural to expect that there can and should
be those where only gaseous component of HC
from hydrogen and carbon will inevitably form
certain mineral environment among countless
variants of natural thermodynamic and thermo-
geochemical conditions. Liquid oil, like juvenile
water cannot be produced in ultra-high mantle
temperatures. Earlier it was stated that oil is
a product of retrograde process formed in crys-
talline rocks and in sedimentary cover.

Hydrocarbon systems similar in composi-
tion to the hydrocarbon part of oil (gas explo-
sives) are thermodynamically balanced, sta-
ble geochemical systems at existing pressures
above 50 kbar and temperatures above 1500K.
Significant role in the energy products (HC and
hydrogen) creation is played by pore waters
with dissolved H, CH: and H:0 from artesian
basins to the mantle layers [Babynets, 1973].

Convincing evidence of water vapor and
carbon dioxide presence in the mantle at these
depths is well correlated with the data of the
monograph by E. K. Markhinin [Markhinin,
1967]. He showed that upper mantle is the
main generator of gravitational components
of gas-hydrogen-soluble hydrogen materials of
the construction of all the upper layers of the
Earth — earth’s crust, lithosphere, hydrosphere
and atmosphere. From these positions 1 m? of
mantle substance contains an average of about
180 kg of water. It comes in the form of gravity
pore water [Babynets, 1973] and about 15 kg
of carbon dioxide which coincides with the esti-
mates of many other researchers of the mantle
composition.

Water cannot be a mantle product. So, its
presence can be explained only from the point
of pore waters migrating through infiltration
zones with dissolved nucleated methane to the
sial [Babynets, 1961]. Within it there is a com-
bination of all necessary inorganic factors syn-
thesis of hydrocarbon elements coming from
the sedimentary layer and products of their
synthesis H, C. HGBMC shows that reserves of
hydrogen and carbon in the mantle in contact
zones in the sial are constantly replenished
from the upper shells of the Earth under condi-
tions of circulation of matter in nature. Gas and
energy components of HC spectrum, hydrogen




ra3oBO-eHepreTU4YHi KOMIOHEHTH — creKTp BB,
BOJHIO Ta IX CKYIIYEHHS.

['pynoBuii ckJiaj I/IMOMHHUX BYTJIEBOJJHEBUX
bJ101iB Y KOHTAKTHIN piBHOBA3i 3 KOH/EHCOBa-
HOI0 PEYOBHUHOI MAaHTII 3a/1€3KUTh, OUEBU/IHO, Bi/
CKJIaly LIMX KOMIIOHEHTIB, 10 HAAX0AATh 3 Ipa-
BiTaliiHMMM 3ara3oBaHUMHU BoJaMU i MicTATh
PIBHOBQXXHY CUCTEMY XiMIYHUX CIIOJIYK TPbOX eJie-
MeHTiB, a caMme C, H, O.lpucyTHi Ra (41M mosicHIo-
€TbCS Pa/licaKTUBHICTb HAPT), CIPYMCTI COJIYKHY,
3yCTpiuHi B HadTaxX rpyny HeHacuyeHUX BB, kpim
LIbOTO, JesKa KiJIbKicTh rasiB: COz; CO, NHs, H-:S,
He Ta iH. Tak¥M 4YHUHOM, MOHAa JIONYCTUTH M1OXO-
JUKeHHs HadTOoNnoAiOHUX CNOJYK Bif0yBaeThCs
y Ipolieci MaHTiHOTO CHHTE3Y BOJJOPO3YMHHOI0
MeTaHy, a BOJeHb € 3apOJKOBUM KOMIIOHEHTOM
BB y pe3ysibTaTi po3kJialaHHA BOJHOMETAHOBOI
CKJIaZL0BOI MiJ, i€ reoTepMiyHUX NPOLECIB.

Ta rosoBHO0O npo6aeMol0, Ky CTaBUJU
aBTOpH NpU po3pob1i Ta BIpoBa/PKeHH]i 6araTo-
baKTOPHUX JOCIIPKEeHb, OY/I0 MUTAHHS: Jle 3HaH-
TH JJOCTYIIHe i 6araTe JKepeJsio CHHbOI'0 BOJIHIO
Ta BCTAaHOBHUTHU MeEPILi MOUIYKOBO-KpUTePiaJlbHI
3akoHOMipHOCTi? Ha cbOorofHIIIHIN jeHb Y CBITOBIN
NpaKTHUIli Maike BiICyTHI OGIPYHTYBAHHSA MOLIY-
KiB IPOMHUCJIOBUX CKYITYE€Hb BOAHIO i, AK HACJIiJI0K,
TEXHOJIOTii Horo BUZ06YTKY.

[IpoBeseHi poCiHCbKUMU BUEHUMHU [,0CJIi-
JOKeHHS B rajsy3i MomykKiB Ta BUJ0OYTKY BOJHIO
BKa3ylTb Ha 3B'I30K MepCIeKTUB OTPUMaHHA
BOJIHIO 3 BYJIKaHIYHOIO J[iI/IbHICTIO Ta BOTHAHU-
MU NOfICAaMH, 1110, HA HALl NOIJAJ, HEKOPEKTHO
[K 3 IPAKTUYHOI, TaK i 3 HAYKOBOI TOYKH 30DY.

Be/JlMKU#N [OCBif, OTpPUMaHUN aBTOpaMu
ta ¢axiBysamu I'H HAH Ykpainu npu kapTty-
BaHHI ra30BHUX OpeOJIiB TA y3araJbHeHHS JAHUX
0 iCHYI0YMX NPOAYKTUBHUX Ta NapaMeTPUUYHHUX
CB., IK OyJi0 HaBeZleHO B MoHorpadii, 1a€ HaJit0
Ha BIIKPUTTS NPUPOLAHUX POAOBUL He TUIbKU BB,
aJie i reJiito, i BOAHIO.

3Ha4HUM J0CBif CTBOpEHHS MOIIYKOBOI Tex-
HOJIOTII Ta crerjjaJIbHUX anapaTypHUX KOMILIEKCIiB
JI03BOJIUB BUSIBUTH JIOKAJIbHI AiJITHKYA aHOMaJlif
BOJIHEBOI Jierasalii, o BiKp¥Ba€ NPUHLUIIOBO
HOBI MOJIMBOCTI KapTyYBaHHS MEPCNEKTUBHUX
JIIJITHOK He TiJIbKM Ha IPOMHUCJI0BUH BU,00yTOK
BB i, MO>XJIMBO, BOJIHIO, @ ¥ KAPTYBaHHS BUKH/I0-
Hebe3Ne4YHuX JiJITHOK NPH BiANpalloBaHHI BYTiJib-
HUX MACHBIB.

Huxxye MU po3rigHEMO 3aKOHOMIpHOCTI
NMOXO/KEHHS | po3MillleHHA BOJAHEBUX aHOMa-
JIIK, 10 NpejCTaBAAKTb AOCTAaTHI IMPOMHUC-
JIOBI CKyNUYeHHsI SIK MOTEHIIiWHI poJoBUIIA
eHepreTUYHO-eKOJIOTIYHOT 0 JpKepeJsa Ta WOTro
NOXiZIHUX Ha oCHOBI nponoHoBaHol 'TBMK noxo-
JoKeHHA BB Ta IX roJI0BHOI CKJIaZl0BO0 — BOJ-
HIO, HaBeJleMO pe3yJibTaTh HayKOBUX PO3POOOK
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are created in the mantle layers as a result of
geodynamic processes.

Group composition of deep hydrocarbon
fluids in contact equilibrium with condensed
matter of the mantle obviously depends on
composition of these components. It comes
with gravitational carbonated waters and con-
taind an equilibrium system of chemical com-
pounds of three elements, namely C, H, O. It
contains Ra (it explains oil radioactivity), sul-
fur compounds, groups of unsaturated explo-
sives found in oil and certain amount of gases:
CO:, CO, NH;, H:S, He, etc. Thus, it is possible to
assume that the origin of petroleum occurs in
the process of mantle synthesis of water-solu-
ble methane, and hydrogen is the initial compo-
nent of explosives as a result of the decompo-
sition of the water-methane component under
the influence of geothermal processes.

Main problem posed by the authors dur-
ing the development and implementation of
multifactorial research was the question: where
to find an accessible and abundant source of
blue hydrogen and establish the first search
criteria patterns? Now in global practice there
are almost no justifications for the search for
industrial hydrogen deposits and technologies
for its extraction.

Research conducted by Russian scientists
in the field of hydrogen exploration and produc-
tion indicates connection between prospects of
obtaining hydrogen with volcanic activity and
fire belts. It in our opinion is incorrect from
practical and scientific point of view.

Extensive experience gained by the
authors and specialists of the National Institute
of Natural Sciences of the National Academy
of Sciences of Ukraine in mapping gas depos-
its and summarizing data on existing produc-
tive and parasurveying sources gives hope for
discovery of natural HC deposits, helium and
hydrogen.

Considerable experience, creation of
search technology and special equipment com-
plexes made it possible to identify local areas
of hydrogen degassing anomalies. It opens fun-
damentally new opportunities for mapping of
promising areas for industrial production of HC,
hydrogen and also for mapping hazardous areas
during coal mining.

Below, we will consider regularities of ori-
gin and placement of hydrogen anomalies. Also
we are going to represent sufficient industrial
clusters as potential deposits of energy source
and its derivatives based on the proposed HGB-
MC origin of HC and their main component —
hydrogen. We will present results of scientific




3 KapTyBaHHS, BAKOHAHUX Yy paMKaX HayKOBUX
Ta NPAaKTUYHUX NOLIYKOBUX Ta Fe0EKOJIOTIYHUX
JloCJIiPKeHb 6i/bII Hik HAa 165 Byr/ieBOJHEBUX
006'€KTax Ha Cylli Ta B MOPCbKHUX aKBaTOpifax
3araJjibHOI0 Momieto 6isbire 30 000 km? [Barpui,
2016].

[IpoBesieHi HaMU JileTa/IbHI IJIOMUHHI aTMO-
ra3oreoxiMmiuyHi 3MOMKM B paMKax MOLIYKOBOI
TexHoJiorii CTAI'T/] Ha mepcrneKTUBHUX JiilleH3iH-
HUX HAPTOra30HOCHUX CTPYKTYpPax [ 03BOJIHUJIU
3aKapTyBaTHU HAsABHICTb aHOMaJIbHUX JIJITHOK
BO/IHEBHX Ta resliEBUX KOHIIEHTpaLil, 110 y COTHI
i 6isb1Ie pa3iB mepeBUIYIOTh GOHOBI 3HAUYEHHS.
Taki fiAHKY, 3aKapTOBaHI 3a IXHIMU yparaHHU-
MU KOHI[eHTpalliIMH, CTAHOBJISAITh Oe3MepeyHui
NOIIYKOBUHM IHTepecC y MHUPOKUX MOCTAaHOBKAX
JIOCJTiKEHD IK peHOMEHU eHepreTUIHOTO JpKepe-
JIa, @ TAKO 3 TOYKH 30PY re0eKOJIOTIYHUX MPOTHO-
3iB /11 IPUUHSATTS pillleHb PO 6e3MeKy 06poOKHU
LIaXTHUX [OJIIB.

TisibKY y BCTAaHOBJIEHIH HEOAHOPIIHOCTI TiJI-
po6ioJioTiYHUX MpoLeCiB JiTocPepu, MaHTIMHUX
reoTeEpMiYHUX YMOB CJIiJi O4iKYBaTH MJIaHeTap-
HOI, 3aKOHOMipHOi HAPTOHOCHOCTI B KOMILJIEKCI
3 reoJIOTIYHUMU NpollecaMu (COJITHO-KYNOJIbHOI
TEKTOHIKH) Y 30HaX KOHTUHEHTAJIbHUX POTHHIB.
PerioHasibHe po3TalllyBaHHS KOMILJIEKCY ITepepaxo-
BaHUX FeHETUYHUX YMOB BUCTYIAJIO B KIHLIEBOMY
PaxyHKY MOLIYKOBOI NPeporaTuBO y po3Mi-
IleHHI MONMOBHIOBAHUX TiJp06iOTeHHUX JXKepe
BB Ta ix ckJ1a1oB0oi — BOJHIO y BUTJIsAAI 6ioXiMiy-
HUX NPOLECIB, IPUYPOUYEHUX [0 PIYKOBUX CUCTEM
y 30HaX 0CaJl0BUX YOXJIiB, JleJIbTax, eCTyapisx,
i MpaKTUYHO MOBCIO/IHO 3adiKcOBAHOTO Yy mpoleci
JleTaIbHUX MJIOIMHHUX 310MOK ITOBHOTO CIIEKTPY
BB koMmnoHeHTiB Ta ix noxiguux H, C0z, He. lle 103-
BOJIMJIO 3PELITO0 3aKapTyBaTU aHOMaJIbHI 30HU
Micllb BOJHeBOI Jiera3alil A4 nojaJjbiiol mocTa-
HOBKHU YTOYHEHHS Ta iX MPOMUCIOBY PO3POOKY
JleTaJIbHUX NPOTHO3HO-MOIIYKOBUX POGIT HA HOTO
MPOMHCJIOBI CKYITYEHHS.

Haii6isb11 3akapTOBaHUMU AiITHKAaMU BOJ-
HIO € Fa30HACUYeHI IJI0Li ByIVIEBOJHEBUX aHOMa-
JIiW COJITHUX YTBOPEHb — IITOKIB, 1[0, HA HALly
JIYMKY, € Y4 He €IMHUM HaJlilHUM HENPOHHUKHUM
eKpaHoM, 1110 i opMye poZ0BHUILA BOJHEBOI CKJIa-
JIOBOI, po3TallloBaHUX, UMOBIpHO, B yMOBax Iepe-
Ba)KaHHSI TeHepyYHX BOJHEBOTa30BUM CKJIA.

Bubip perioHiB i cTpyKTyp, NepCceKTUBHUX
JIJ1s1 TIOLIYKY, PO3Bi/IKUA Ta BUA0OYTKY IPUPOAHOTO
BOJIHIO, [PYHTYETHCA HA OCHOBHI 3aKOHOMIPHOCTI
10ro NpoCcTOPOBOrO MJIOLMHHOTO PO3MO/ALTY.

ToMy MH, Matouu 3HAYHUH JIOCBi/J IeTa/IbHO-
ro KapTyBaHHs ra3oBux ejieMeHTiB (Rn, Tn, CO;, He,
cniekTp BB, a Takox H:) 6isbi Hi>k HAa 165 ginsH-
KaX — HOCifIX BYIJIeBOJHEBO-BOJHEBO-TENIEBUX
KOMIIOHEHTIiB, 3arajJibHOK IMJOUEI IMOHaJ
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mapping studies carried out within the frame-
work scientific, practical exploratory and
geoecological studies on more than 165 hydro-
carbon objects on land and in marine water
areas with total area of more than 30,000 km?
[Bagrii, 2016].

The detailed field atmospheric gas-ge-
ochemical surveys carried out by us as part
of the STAHGR search technology on prom-
ising licensed oil and gas-bearing structures
allowed us to map presence of anomalous are-
as of hydrogen and helium concentrations that
are hundreds of times or more higher than the
background values. Such areas are mapped by
their hurricane concentrations. They are of
undeniable research interest in broad research
settings as energy source phenomena and from
the point of view of geoecological forecasts for
making decisions about safety of minefield pro-
cessing.

Mantle geothermal conditions should one
expect a planetary, natural oil bearing in a com-
plex with geological processes (salt dome tec-
tonics) in the zones of continental depressions
only in the established heterogeneity of the
hydrobiological processes of the lithosphere.
Regional location of the listed genetic condi-
tions complex ultimately acted as a search pre-
rogative in the placement of replenishing hyd-
robiogenic sources of explosives and their com-
ponent (hydrogen) in the form of biochemical
processes. They are confined to river systems
in the areas of sedimentary covers, deltas, estu-
aries and almost everywhere recorded in the
process of detailed planar surveys full spectrum
of HC components and their derivatives H, C0:,
He. This made possible to finally map anoma-
lous zones of hydrogen degassing sites for fur-
ther refinement and their industrial develop-
ment of detailed predictive and search works
for its industrial clusters.

The most mapped areas of hydrogen are
gas-saturated areas of hydrocarbon anomalies
of salt formations — rods. They in our opinion
are almost reliable impermeable screen that
forms deposits of the hydrogen component.
They are located probably in conditions of pre-
dominance of generating hydrogen-gas compo-
sition.

Selection of regions and structures prom-
ising for the search, exploration and production
of natural hydrogen is based on the main regu-
larities of its spatial planar distribution.

We have considerable experience in
detailed mapping of gas elements (Rn, Tn, CO;,
He, spectrum of HC, as well as H:) in more than
165 areas — carriers of hydrocarbon-hydrogen-




25000 kM? Ha CyX0/10J1i i B MOPCbKUX aKBaTOPisX,
NPOBEJIM Neplly Cpoby y3araJbHeHHs pe3y/IbTaTiB
BJIACHUX HAYKOBUX JOC/I/KEHD 100 BUAIJIEHHS
NepCreKTUBHUX 30H /I O1/IbII LiJIeCIPSAMOBAHHUX
JlocJlipKeHb 3 MOLIYKiB He Tijibku BB, asne i1 H, He.

KpiM y3arajbHeHHd pe3y/IbTaTiB eTaJlbHUX
HaTYPHUX [0JIbOBUX IJIOIIMHHUX 3HOMOK, BUKOPU-
CTaHi MaTepiasii ra3o-reoxiMivyHUX aHaJITUYHUX
MaTepiaJiB.

2.2. PO3POBKA TA BMTPOBA/XEHHA IHHO-
BALIMHOI NOLUYKOBOI TEXHONOTIT
TA AMAPATYPHUX KOMMJIEKCIB HA
MOLLUYKU BOAHIO

TeopeTU4HUM NiAIPYHTAM BUKOPUCTAHHS Pi3HUX
ra3oBHX 3MOMOK € ySIBJIEHHS NIPO HAsABHICTb HaJ,
nokJaZaMu crnenudpiyHUX opeoJiiB po3citoBaH-
H4, 1110 GOPMYIOThCS B pe3yabTaTi Audy3iliHO-
dinbpTpaniliHoro MmaconepeHocy ra3onofioHux
BB Ta BojiHIO Yy NepeKpuBaroyi Bijikyiaau U yTBO-
PIOIOTh IPUIIOBEPXHEBUM ra3oreoxiMiyHui ¢poH
BYIJIEBOJHEBUX POJOBUILL,

He3Baxarouu Ha Te, 1[0 CIIOCTEPIraeTbCcA
niiBUIIeHHS] eEeKTUBHOCTI re0JIOro-MouyKOBHUX
JOCJIi/PKeHb, Y TOMY YUCJII reoXiMidyHUX, LIJIKOM
NPUPOJAHUM € HaMaraHH#, 0CO6JIMBO 3i 36iJb-
IIEHHSAM IVJIMOUH oNpo6YyBaHHSA, BUKOPUCTAHHA
B MPAKTHIIi Te0JIOTiYHUX POOIT BiJHOCHO Jelie-
BUX | €EKCIIpeCHUX NPUIIOBEPXHEBUX METO/IB.
EdeKTUBHICTb TakKoro BapiaHTy reoxiMiyHUX
3MOMOK 3aJ/IeKUTh HacaMIlepe/, BiJy MOXJIUBO-
CTeld KOMIIJIEKCHOTO MiZIX0/y MPU KapTyBaHHI
AK MOLIYKOBUX IIOKa3HUKIB BOJHEBUX CUTHAJIIB,
TakK i reoTEpMIYHUX I'PAJiEHTIB HA/Jl IPOJAYKTHUB-
HHUMH 30HaMH1 HapTOra3oBUX POJOBHIL.

Y nboMy acnekTi BUKOpHUCTaHa TEXHOJIOTIsA
CTAIT/, sixa € ekcnpecHO, MaJOBUTPATHOIO,
BUCOKOe(EKTUBHOI TEXHOJIOTIENO, 1[0 6a3YEThCS
Ha CUCTEMHOMY aHaJli3i KpUuTepiiB IPOrHO3yBaH-
HS BOJHEBUX NPOSBiB, Ma€ NpiopUTETHE BUKO-
PUCTAHHA NMOPIBHAHO 3 IHIIMMU TUIIAMU ra3o-
reoxiMiyHuX 3WoMoK. [i BiAMiHHICTb Bix iHIIKX
NpAMUX METO/iB OIYKIB BOAHIO K Ha CyX0/0J1i,
TaK i B aKBaTOPifAX — Yy 3aCTOCYBaHHI CUCTEMHU
MeTO/iB i KpuTepiiB Npu 06rpyHTYBaHHI HadTO-
ra3oHOCHOCTI Ha JIOKaJIbHOMY U perioHaJibHOMY
PIBHAX, y MOXJIMBOCTI 11 IBUAKOI afanTauil npu
BUpIilIEeHHI BiANTOBIIHOI HOBOI KOHKPETHOI 3a/1a4i
KOMIIJIEKCHOI'O BUBYEHHS ra30BUX aHOMaJlii B3a-
raJjii Ta BOAHEBUX MMPOSBIB.

Cuctema CTAI'T/] cknagaeTbcsd 3 HU3KU
CTPYKTYPHHUX i GyHKIiOHa/JIbHUX 6JI0KiIB. BoHa
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helium components, with a total area of more
than 25,000 km? on land and in sea water areas.
Our team conducted the first attempt to gener-
alize results of own scientific research on the
selection of promising areas for more focused
research on the search for HC, N, Ne.

Materials of gas-geochemical analytical
materials were used in addition to summariz-
ing the results of detailed natural field plane
surveys.

2.2. DEVELOPMENT AND IMPLEMENTATION
OF INNOVATIVE SEARCH TECHNOLOGY
AND EQUIPMENT COMPLEXES FOR
HYDROGEN SEARCH

Theoretical basis for various gas surveys use
is idea of the of specific scattering halos pres-
ence above the deposits formed as a result of
diffusion-filtration mass transfer of gaseous HC
and hydrogen into the overlying deposits and
form the near-surface gas-geochemical back-
ground of hydrocarbon deposits.

There is an increase in effectiveness of
geological prospecting research, including
geochemical research. It is quite natural to try
to use relatively cheap and quick near-surface
methods in the practice of geological work
especially with the increase in the depth of test-
ing. Effectiveness of this variant of geochemical
surveys depends primarily on comprehensive
approach capabilities when mapping search
indicators of hydrogen signals and geothermal
gradients over the productive zones of oil and
gas fields.

In this aspect the STAHGR technology is
used. It is express, low-cost, highly efficient
technology based on systematic analysis of cri-
teria for predicting hydrogen manifestations.
The technology has priority use compared to
other types of gas-geochemical surveys. Its dif-
ference from other direct methods of hydrogen
searches (on land and in water areas) is in the
system application of methods and criteria for
substantiation of oil and gas potential at the
local and regional levels, in possibility of its
rapid adaptation when solving corresponding
new specific task of comprehensive study of
gas anomalies in general and hydrogen man-
ifestations.

The STAHGR system consists of number
of structural and functional blocks. It contains
thermo-atmogeochemical planar polygon stud-
ies. The system includes geothermal, radiosur-




MICTUTh TEPMO-aTMO-TeOXiMidHI MJIOUUHHI
NOJIITOHHI AOCaifKeHHS, 10 nepes6a4aTh
reotepMiyHi, pasgioMmeTpuuHi (pasoH, TOPOH)
Ta ra3oreoxiMiui (resii, BogeHb) AOCTIIPKEHHS.
MeTo10 KOMIJIEKCHOI Fe0JI0T0-reoXiMiuHOo1 30M-
KU € BUSBJIEHHS aHOMaJTin Ho.

BiZiMiHHICTIO MOIYKOBOI TEXHOJIOTII, KpiM
1l CHCTEMHOCTI Ta KOMIIJIEKCHOCTI, € cCrieliaJibHO
po3po6JieHi TexHiYHI 3aco6U /Jisl SIKICHOTO eKC-
IIPeCHOr0 NPOrHO3yBaHH4, AKi BiAIOBIAa0Th yCiM
TexXHiYHUM cTaHaapTaM. lli npusaau Ta obsaj-
HaHHA 3a6e31e4yy0Th IPOBe/leHHA Ha BUCOKOMY
piBHI eKcnieIUIIHHUX POOGIT HAa CyX0/0J1i Ta B MOP-
CbKHX YMOBaX, JJabopaTOPHO-aHaNiTUYHY 06p06-
Ky OTPUMaHUX AaHUuX. HOBU3Ha, OpUTiHANIBHICTH
po3po6OK 3axullleHa YUCJIeHHMMHU NaTeHTaMH,
niiTBep/ KeHa aKTaMU BIIPOBa/KEHHS.

BJioK reoJioriyHux AocCaieHb y CUC-
TeMi CTAIT/l MicTUTh MOGYAOBY CTPYKTYypHO-
TEeKTOHIYHUX, cTpaTUrpadiyHux (cericmoitoda-
Iia/IbHUX), CEeAMMEHTALIMHUX MO/lesIel. 3BaXKaruU
Ha cnieyudiky CTAI'T/], npeBal0l04MM YUHHUKOM
y 3arajibHil reoJioriyHilA Mojiesi € BU3SHAUYEHHS
0C06JIMBOCTEN CTPYKTYPHO-TEKTOHIYHOI, reo-
JWHaMidyHOI 6y/10BHU 06’€KTIiB foCaiKeHb. BoHU
BUKOHYIOTbCS 32 HU3KOI METO/iB — TEeKTOHIY-
HUX, TiAPOJIOrO-TiAPOreoxXiMiyHUX, aePOKOCMIU-
HUX, CECMO-JIiTo-6iocTpaTurpadiyHux, paniaib-
HUX. AHaJIi3 pO3MOLITY TEPMO-aTMO-TE€OXIMIYHUX
aHOMaJ1ili IPOBOAUBCA 3 ypaxyBaHHAM YTOYHEHOI
reoJIOriyHol MoJieJii 3a KOMIIJIEKCOM TEKTOHIYHUX,
ceiicMo-JiiToJioro-6ioctparurpadiyHux, JIiToJI0r0-
daniasnbHUX, ceJUMEHTOIOTIYHUX AaHUX. 0co6-
JIABY yBary aBTOPU NPHUAIJIAJU BUBYEHHIO
HapTOra3oHOCHOCTiI B 30HAaX COJIEHOCHUX pop-
Mauii Ta WaXTHUX N0J1iB. CTBOPIOIOTHCA KapTH
P03JIOMHO-6JI0KOBOI TEKTOHIKH, CTpaTUrpadiuHi
CXEMH, CTPYKTYPHi KapTH, cericMonpoodisi. To6To
BPaxOBYETHCS YBECH CIIEKTP I'e0JIOTIYHUX JAHUX,
AK CyTO re0JIOTIYHUX, TaK | aepOKOCMIYHUX, ra3o-
BUX, FeOTEPMIUHUX, pajiioeMaHalilHUX, 1110 OYJI0
HiIIPYHTSAM MOOY0B (MOIKUPEHHS U po3Moiny)
TepMO-Ta30-reoXiMiYHUX aHOMaJik. ABTopa-
MM TaKO0X BIleplle BIpPOBa/»KeHi rigposoro-
NaJeo0CTPYKTYPHI JOCHi>)KeHHA Ta N06yA0BHU
cosieHoCHUX popMariiid. Takui cucTeMHUN Tiaxiz
pOOUTH JOKAa30BMMHU BUCHOBKHU I0J0 MPUY-
pOYEeHOCTi NiJBUILIEHUX KOHI[EHTpalild BOJHIO
Jl0 BiAMOBiAHUX TeKTOHIYHUX, MOPOJTOTIYHUX
CTPYKTYp, cTpaTurpadiyHux piBHIB, 30KpeMa U
Ha 4aCOBUX CEMCMIYHUX po3pi3ax, 10 30H Jerasa-
11il ra3oHacu4YeHuX GJII0i/[iB Ta HEMPOHUKHHUX 30H
$opMyBaHHS NaCTOK Y 30HAX COJITHUX MOOY/I0B —
IITOKIB, COJITHUX TiJI, KEMPOKIB.

3a po3pobaeHow TexHosorieto CTATT/I
(ITaTeHT ..., 2010) KOBeAeHO, 1110 3aPONOHOBA-
Ha MeTO/0JI0TisA Ma€ TeXHOJIOTiIYHI ¥ TexHiuHi
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veying (radon, thoron) and gas-geochemical
(helium, hydrogen) studies. Purpose of com-
plex geological and geochemical survey is to
detect H: anomalies.

Difference of the search technology
(in addition to its systematicity and complexi-
ty) is specially developed technical means for
high-quality express forecasting that meet all
technical standards. These devices and equip-
ment ensure high-level expeditionary work
on land and in sea conditions, laboratory-
analytical processing of the received data. Nov-
elty and originality of the developments are
protected by numerous patents and confirmed
by acts of implementation.

Block of geological research in the STAH-
GR system includes construction of structural-
tectonic, stratigraphic (seismo-lithofacies)
and sedimentation models. Prevailing factor
in general geological model is determination
of features of the structural-tectonic, geody-
namic structure of the research objects con-
sidering the STAHGR specifics. They are per-
formed according to number of methods:
tectonic, hydrological-hydrogeochemical, aer-
ospace, seismic-litho-biostratigraphic and
facies. Analysis of thermo-atmogeochemical
anomalies distribution was carried out taking
into account refined geological model based
on a complex of tectonic, seismic-lithologic-
biostratigraphic, lithologic-facies and sedimen-
tological data. The authors paid special atten-
tion to study of oil and gas potential in areas of
salt-bearing formations and mine fields. Maps
of fault-block tectonics, stratigraphic schemes,
structural maps, seismic profiles are creat-
ed. That is the entire range of geological data
is taken into account. These are purely geo-
logical and aerospace, gas, geothermal, radio
emanation. It was the basis for construction
(spread and distribution) of thermo-gaso-ge-
ochemical anomalies. The authors also imple-
mented hydrologic-paleostructural studies and
construction of salt-bearing formations for the
first time. Such systematic approach provides
evidentiary conclusions regarding timeliness
of increased hydrogen concentrations to the
relevant tectonic, morphological structures,
stratigraphic levels on temporal seismic sec-
tions, to the degassing zones of gas-saturated
fluids and impermeable zones of trap forma-
tion in the zones of salt formations — shafts,
salt bodies, caprocks.

According to the developed STAHGR tech-
nology (Patent ..., 2010) it was been proved
that the proposed methodology has technolog-
ical and technical advantas over other explor-




nepeBard nepe/ iHIIMMHU NOIYKOBUMHU ra3oreo-
XIMIYHMMHU MeTOoJaMHU IlepeyCiM 3aBJAAKHU il eKc-
MPEeCHOCTi, KOMIIJIEKCHOCTI, CHCTEMHOCTI, OpHTi-
HaJIbHUM TEXHIYHUM pillleHHSM, 1110 MOXKyTb Oy TH
3aCTOCOBaHi Ha BCiX CTa/liiX NPOTrHO3yYBaHHA,
NOLIYKiB, PO3BiZiKH, pO3pO6KH BOJHEBUX POJO-
BUILL.

Y cy4acHUX yMOBax 36i/IbIIYETHCA IOTPeba
PO3BUTKY EKOHOMIYHO BUTITHUX Ta KOHKYPEHTO-
CIIPOMOKHUX TEXHOJIOTIN. [0JI0BHUM NPUHLUIIOM
YCIHILIHOTO NPOTHO3YBAaHHA MOKJA/iB BOJHIO
Ta reJiito € CHCTEMHICTb Ta KOMIIJIEKCHICTb, 1110
BUpIilly€e Np06JieMH ONepaTUBHOrO MPOrHO3Y-
BaHH# MOLLIYKIB, PO3Bi/IKH Ta pO3POOKHU BOJHEBUX
POZIOBHII HA CYyX0/10J1i Ta B aKBATOPIifIX MOPIB.

MeTop0J10Ti4HO Lie po3po6Ka y3arajabHI0H0-
40l KOHILIeMNIii IpOrHo3y i3 3aCTOCYBaHHAM HU3KHU
MEeTO/IiB — TEeKTOHIYHOTO, cTpaTUrpadiyHoro,
JIITOJIOTIYHOTO, TEPMOJUHAMIYHOT0, aTMOT€0Xi-
MiuHoro (H, H:), reoximiuHoro, reo¢pisuyHoro,
aepokocMoreoJsoriuHoro. [I[pocTopoBuii po3no/iiji
aTMO-TEPMO-TeOXiIMIYHUX aHOMaJlill BU3HAYaB-
Cs Ha OCHOBI 'PYHTOBHOTO aHaJIi3y KOMILJIEKCY
3aCTOCOBAaHUX METOJUK Ta MaTepiasiB pi3HO-
ro CpssMyBaHHs: reoJsioriyHoi, reodizauyHoi,
rizpoJsioriyHoi, reoximiuHoi iHpopmauii uoa0
noJjiironiB CTAIT/l. AHanisyBasiMch 0COBJUBOCTI
pP03JI0MHO-6J10K0BO1, MOPGOCTPYKTYPHOI, CTpa-
TurpadivyHoi, siTosoro-darianbHoi, dopmarrii-
HOi, reoJMHaMi4yHOI 6YJ0BU MOJIITOHIB ¥ 30HAX
pO3TalllyBaHHA COJIEHOCHUX CTPYKTYP. Y npoueci
iHTeprnpeTalii MaTepiaiB MaCTOK BUKOPUCTAHO
HasiBHY GaKTOJIOTiYHY 6a3y JeTaJIbHUX PO3PO6OK
3 TeKTOHiKH, cTpaTurpadii, siTosorii, reodisu-
KH{, aepOKOCMOTeO0JIOTIYHUX MeTOAiB. AHaJIi3
iHpopMalii 3a3HaUYeHUX BU1IE METO/IiB 103BOJIMB
CTBOPUTH JI0KA30BY 6a3y [Jisl PYHTOBHOI Xapak-
TEPUCTUKH 0COBGJIMBOCTEN reosIoTiYHOI 6y/10BU
06’€EKTIB, 3 AKMUMHU IMOB’A3aHi MOKJIaJHU BOJHIO
Ta reJiio.

Y BupilieHHI Npo6JieM 36epexKeHHs NpU-
POAHOTO JNOBKIJIJIA Ta NOLIYKIB KOPUCHUX KOlla-
JIUH Ba)KJIMBe 3HAaYeHHS Ma€ BUBYEHHS Cy4aCHUX
reoJIOTIYHUX POLLECB.

Po3po6bka 3anponoHoBaHOI aBTopa-
MU MeTOJHUKHU 6a3yeThbCA HAa 6araTopiyHUX
byHIaMeHTa/IbHO-NIPUKJIA/IHUX TPOEKTAaX, BJO0-
CKOHaJIeHHI ICHYI0YHMX MEeTOAUK Ta 3aCTOCyBaH-
Hi HOBITHiX MeTO/1iB 06p006KH Ta iHTepmpeTalii
JaHUX MIrpaniiHUX LUJISXiB TeHETUYHUX polie-
CiB BOJIHEBO-TeJIiEBUX KOMIIOHEHTIB.

[Ipu npoBeJieHHI MOIYKOBUX POGIT aTMO-
reoxiMiuHUMH MeTOlaMH Briepiie 6yB 3adikco-
BaHUM POCTOPOBUH 3B’s1I30K BOJJHEBUX aHOMaJIii
i3 COJIEHOCHUMM MPOSIBaAMU.
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atory gas-geochemical methods. It is due to its
expressivity, complexity, systematicity, origi-
nal technical solutions that can be applied at
all stages of forecasting, searches, exploration,
development of hydrogen deposits.

Need for the development of economi-
cally profitable and competitive technologies
is increasing in modern conditions. Main prin-
ciple of successful forecasting of hydrogen and
helium deposits is systematicity and compre-
hensiveness. It solves problems of operational
forecasting of searches, exploration and devel-
opment of hydrogen deposits on land and in
the waters of the seas.

Methodologically this is development of
general concept of the forecast using a num-
ber of methods: tectonic, stratigraphic, litho-
logical, thermodynamic, atmogeochemical (H,
H:), geochemical, geophysical, aerocosmoge-
ological. Spatial distribution of atmo-thermo-
geochemical anomalies was determined on
the basis of thorough analysis of complex of
applied methods and materials of different
directions: geological, geophysical, hydrolog-
ical, geochemical information on the STAHGR
polygons. Pecularities of fault-block, morpho-
structural, stratigraphic, lithologic-facies, for-
mation, geodynamic structure of polygons in
the zones of salt-bearing structures were ana-
lyzed. Existing factual base of detailed devel-
opments in tectonics, stratigraphy, lithology,
geophysics and aerocosmogeological methods
was used in the process of interpretation of
trap materials. Analysis of information of the
above-mentioned methods made possible to
create evidence base for thorough characteriza-
tion of geological structure features of objects.
Hydrogen and helium deposits are associated
with these objects.

Study of modern geological processes has
great importance in solving problems of pre-
serving the natural environment and searching
for minerals.

Development of the method proposed by
the authors is based on long-term fundamen-
tal and applied projects, improvement of exist-
ing methods and the application of the latest
methods of processing and interpretation of
the data of migration paths of genetic process-
es of hydrogen-helium components.

Spatial relationship of hydrogen anom-
alies with salt-bearing manifestations was
recorded for the first time during exploration
work using atmogeochemical methods.




KpurepianbHi 3acasu KapTyBaJIbHUX 03HAK
MirpaniiiHux audys3inHux popmyrwdux
npoueciB BOAHEBUX NPOSIBiB
[Ipu po3B’si3aHHI NOLIYKOBUX 3a/]a4 AYy>Ke aKTy-
aJIbHUM € 3’sCyBaHHSI B3A€EMO3B’'I3Ky BEpPTHU-
KaJIbHUX, TOPU30HTAJIbHUX Ta JIICTPUYHHUX PO3-
JIOMIB, 1[0 3aKapTOBaHI K eJIeMEHTH CKJIAHOI
CUCTEMH NOpYIIeHb | 3HaX04AThCA Y JUHAMIY-
HOMY 3B’sI3Ky B 30HaX PO3BUTKY HapTOrazoHo-
cHux mioul. Heo6xiiHOI yMOBOIO 06’'€KTHBHOI
OLIIHKH POJIi KO}KHOTO KOHKPETHOTO PO3JI0MY
y $opMyBaHHiI pO3JIOMHUX 30H MiABUIEHO]I PO-
HukHocTi(P3I1IT) mae 6yTy aHasi3 Horo Mo3ulii
y perioHaJibHil reoJUHaMi4Hil cUCTeMi Opy-

IEeHb.

KpiM TOro, BpaxyBaHHA CTPYKTYPHOI 103U~
1ii Ta oco6iMBoCTEN MOPGOTEKTOHIKH pO3JIOM-
HUX 30H CIIpUsI€ BUPiLIeHHIO 6araTboX NUTaHb
TEOPEeTUYHOr'0 Ta METOAUYHOTIO MJIaHy, IOB’A3a-
HUX 6e3nocepe/HbO 3 pO3p0OKOI0 KpUTEPIiB Npo-
FHO3YBaHHS HAKOIIMYEHb BOLHEBUX CKYIIYEHbD.

151 IpOrHOo3yBaHHA NOKJIAAIB KOPUCHUX
KOIIaJIMH BaXK/IMBe 3HAYE€HHS MA€ BUABJIEHHS HEO-
TEKTOHIYHO aKTUBHUX IOPYIIEeHb Ha NiJCTaBi IX
3aKOHOMIpPHOTO 3B’A3KY 3 IEBHUMU MaI€0CTPYK-
TypHUMHU popMaMu pesbedy B 30HAX 0CALOBUX
TOBII, PiYKOBUX /AeJbT Ta iX KAaHbHOHIB. Po60oTH
[IbOr'0 HANPsIMY B OCTaHHI pOKU HabyBalOTh Je/ia-
JIi YITKILIOT0 MPUKJ/IAAHOTO CIPAMYBAaHHA B IJIaHI
IIPUPOJLOOXOPOHHUX 3aX0AiB 1 palioHAJIbLHOTO
npupoAoKopucTyBaHHA. OCHOBOIO iX € MOpdo-
CTPYKTYPHUH aHa/i3 — JOCJiKEHHS FeHe3Ucy
dopM penbedy yepe3 BU3HAUYEHHS CHiBBiJHO-
IIeHHS eK30TeHHOI Ta eHJ0reHHOI CKJIaJ0BUX
npoueciB pesibepOyTBOPEHHS Ta 3iCTaBJEHHS
peabedy noBepxHi 3eMJ1i 3 reoJsioTivHOI0 6Y/0-
BOIO Ta MaJIeOKJiMaTUYHUX YMOB GOpMyBaHHSA
6iocTpaTurpadiyHux ocobJMBOCTEN.

[Ipy BU3HaAYeHHI NpUNIOBEPXHEBUX 3acaf,
sIK 6yJ10 BKa3aHO BUIE, 10 TEXHOJIOTII 3a1y4yeHi
aTMOreoxiMi4Hi MeTOAY BepTHUKaJIbHOI JUPY3ili-
Hoi ¢isbTpariii raziB y ripcbkux nopojgax. Cykyr-
HiCcTb nmpoueciB Mirpanii rasiB 06yMoBJIIOE iX
Ha/IXO/I>KEHHA Y PO3TalllOBaHi BUIIe TOBUIi MOPI/.
[HTEeHCUBHICTB Mirparii HeolJHaKOBa B Pi3HUX
reoJIOTIYHUX YMOBAX, TOMY NPOSBU Mirpairiii, 11,0
BiZ|0YBalOThCs B IOBEPXHEBHUX BiZIK/Ia/iaX, MOXYTh
MaTHU pPi3HUU MPOTrHO3HUM xapakTep. Ha fifisiHkax
COJIEHOCHUX YTBOPEHb Y ITI0BEPXHEBUX BiJIK/IaJax
MOXYTb CIIOCTepIiraTUcd 4iTKO BUpPAXKeHi ra3osi
BYIJIEBO/JIHEBI, resli€Bi, BOAHEBI aHOMAJIII.

Y ToBWIi TipCBKUX NOPiJ B NIPUPOLHOMY
3aJIsiTaHHI BiZ0yBalOThCS CKJaAHI MirpauiiHi
npouecy. 3a BiICYTHOCTI reoJJUHAMIYHUX 30H
¢inbTpanii Ta iHIIKMX aKTUBHUX BUJIB Mirparii
cnocTepiraeTbcs Audysis.
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Criterion principles of mapping features of
migration diffusion formation processes of
hydrogen manifestations
[t is very important to find out the relation-
ship between vertical, horizontal and listric
faults during solving exploration problems.
They are mapped as elements of complex sys-
tem of faults and are in dynamic connection
in the development zones of oil and gas-bear-
ing areas. Necessary condition for objective
assessment of role of each specific fault in the
formation of the FZIP should be analysis of its
position in the regional geodynamic system of

faults.

In addition, taking into account of
structural position and features of the fault
zones morphotectonics contributes to solution
of many theoretical and methodological issues.
[t is directly related to development of criteria
for forecasting accumulation of hydrogen
clusters.

[t is important to identify neotectonically
active disturbances based on their regular
connection with certain paleostructural
landforms in the zones of sedimentary strata,
river deltas and their canyons for prediction
of mineral deposits. Works of this direction
became more and more clearly applied in
terms of nature protection measures and
rational nature use in recent years. Their basis
is morphostructural analysis. It is the study of
relief forms genesis through determination of
ratio of exogenous and endogenous component
processes of relief formation and comparison
of the Earth’s relief surface with geological
structure and paleoclimatic conditions of of
biostratigraphic features formation.

Atmogeochemical methods of vertical
diffusion filtration of gases in rocks are
involved in the technology during determining
near-surface bases as it was indicated
above. Totality of gas migration processes
determines their entry into the higher strata
of rocks. Intensity of migration is not same
in different geological conditions. Therefore
manifestations of migration occurring
in surface deposits may have different
predictive nature. Well-defined gaseous
hydrocarbon, helium, and hydrogen anomalies
can be observed in the areas of salt-bearing
formations in the surface sediments.

Complex migration processes take place
in rocks layer in the natural bedding. Diffusion
is observed in the absence of geodynamic
filtration zones and other active types of
migration.




3arasibHUM XapakTep npoleciB Mirpanii
Ta cniBBigHOUEHHA AMY3iiHUX | PinbTpaninHux
MIOTOKIB ra3iB 3MiHIOETbCS B 4Yaci 3aJIeXKHO Bif
NPOSABY €H/10- Ta eK30reHHUX NpolLieciB i IX B3ae-
Mo/ii. HaliHTeHCcuBHillle akTUBHI BUAM Mirpaiiii
NpOSIBJSAIOTLCA NPHU 3MiHI reoAMHaMIYHUX 06CTa-
BUH (Hanpy»eHo-AepOopMOBaHOMY CTaHi MaCUBY
NOpiZl, TEKTOHIYHUX NMOPYIIEHHAX), [0 CYNPOBO-
J2KYIOTb IeoJIOTiYHI Npouecy Ha JiIgHKaxX pi3Hol
MPOHUKHOCTI.

Po3B’d3aHHA 03HAaYeHUX NPOOJIEM CTAJO
MOXXJIUBUM, IK HaBe/IeHO BHUILE, 3aB/IsIKU PO3P006-
Li cneniaJIbHOTO alapaTypHOro KOMILJIEKCY, 1110
BiZINOBila€ BCiM CydaCHUM BUMOTaM I0/0 Ofiep-
»KaHHS1 HEOOXiTHOTO CIEKTPY JaHUX, BKJIIOYAI0-
YU TeMIlepaTypHi, eMaHalliiiHi, ra30reoxiMiyHi
Ta 3a CUCTEMOIO NiANOPALAKOBAHUX KpUTepiaib-
HUX O3HAK MIEpENTH [0 CTBOPEHHS MOIIYKOBOI
TEeXHOJIOTil Ha BOeHb Ta I'eJIii.

HakonnuyeHu#l 3a ocTaHHI AecATUIITTH
aBTOPCbKUM KOJIEKTMBOM J0CBiJj MIPUIIOBEpPX-
HeBUX TEPMOMETPUYHUX TA aTMOreOXiMi4YHHUX
JlOCJIiIKeHb Y KOMIIJIEKCI pO6IT 3 OLiHKHK mep-
CIIEKTUBHOCTI TEPUTOPiN reoJIOTIYHUX CTPYK-
Typ Ha BUSIBJIEHHS NOKJIA/liB BOAHIO 6Aa3y€EThCS
Ha HOBITHIX MiZIX0/laX KOMIIJIEKCYBAaHHSA IIUPO-
KOTO CIIEKTPY KpUTepia/IbHUX MOLIYKOBUX 03HAK
Ta po3pob6Kax anapaTypPHUX KOMILIEKCIB, iIHCTpY-
MEeHTaJIbHUX A0C/i/P)KEHHAX HEOOXiJHOI Yy T/IU-
BOCTi, Cy4aCHUX MeTOIMYHUX ITi/IX0/jax B 06po6IIi
Ta iHTeplpeTaLii JaHUX.

Ha BigmiHy Bij 6isbmocTi paHime mpo-
BeJleHUX Ha TepUTOpil YKpaiHU [OCaAifKeHb
i3 3aCTOCYBaHHSM HeTPaiUIiIHHUX PUIIOBEPX-
HEeBUX METOJIB 3 METOI0 OL[iHKHU IEepCleKTUB
HapTOTra30HOCHOCTI MEBHUX 06’EKTIB, sIKi BUKO-
HYBaJIMCh llepeBaXKHO B NpodisibHOMY BapiaHTi
abo0 3 BU3HAYEHHAM TiJIbKM OKpeMHUX [TOKa3HUKIB
pi3HOro 3Ha4YeHHs, reHe3UCy Ta iHpopMaTHUBHOC-
Ti, JOCJIIPKEHHS 3/[ICHIOBAJIMCh Y MJIOIIUHHOMY
BapiaHTi 3a YiTKO BU3HAYEHOI Mepexelo II. C., 1110
MaJld TOYHY reorpadiyHy npuB’sa3Ky. Baxinsoro
MeToAu4YHOI ocobauBicTio CTAIT/ € Te, wo
KOMIJIEKC TEDMOMETPUYHUX, eMaHalLiNHUX,
ra3oreoxiMiyHux Ta reoPisvuHUX JOCTiPKEHD
3/liICHIOBABCS B OJHOMY U TOMY 1. €. Taki oco-
6JIMBOCTi TeXHOJIOTiI MpoBeJleHHs 3abe3neyyBa-
JIU NOTPiOHY KOMIIJIEKCHY, MaKCMMaJIbHO IOBHY
iHbopMaTHUBHICTb AAaHUX U pe3yabTaTiB JOCIi-
JDKEeHb Ta MOXKJIMBICTb 3alPONOHYBAaTH HANOIIbLI
OOI'pPYHTOBAHUM BapiaHT NIPOrHO3HOTO paloHY-
BaHH{ TepUTOPIi pobiT ¥ BiiMOBiAHO BUieHHS
JIOKAJIbHUX [JiJIAHOK pi3HOI MepCrneKTUBHOCTI
Ha MOLIYKHU BOAHIO ab0 K YTOUHEHHS KOHTYPIB
NPOAYKTUBHUX IJIOLL.

Y nisloMy, 3anponoHoOBaHa TEXHOJIOTIS pO3-
IJIALAETHCA AK KOMILJIEKC NTOMYKOBUX NPAMHUX
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General nature of migration processes
and ratio of diffusion and filtration gas flows is
changed over time depending on manifestation
of endo- and exogenous processes and their
interaction. The most intensively active types
of migration are manifested when geodynamic
circumstances are changed (stressed-
deformed state of the massif of rocks, tectonic
disturbances). Such changes accompany
geological processes in areas of different
permeability.

Solution of specified problems became
possible due to the development of special
equipment complex that meets all modern
requirements for obtaining necessary range
of data, including temperature, emanation,
gas-geochemical data and proceed to the
creation of a search technology for hydrogen
and helium.

The author’s team over the last decades
has accumulated experience of near-surface
thermosurveying and atmogeochemical
research in complex of works on assessment
of prospects of territories of geological
structures for the detection of hydrogen
deposits. It is based on the latest approaches
to the integration of wide range of criterion
search features and development of apparatus
complexes, instrumental studies of required
sensitivity, modern methodological approaches
in processing and data interpretation.

Majority of previously carried out studies
on the territory of Ukraine with the use of non-
traditional near-surface methods in order to
assess the prospects of oil and gas capacity
of certain objects were carried out mainly in
the profile version or with determination of
certain indicators of different significance,
genesis and informativeness. Studies were
carried out in the planar version according to
clearly defined network of observation points
with precise geographical reference. Important
methodological feature of STAHGR is that
complex of thermosurveying, emanation,
gas-geochemical and geophysical studies was
carried out at the same observation point.
Such features of implementation technology
provided necessary comprehensive, maximally
complete informativeness of data and research
results and the opportunity to offer the most
substantiated version of predictive zoning
of work area and local areas allocation of
various prospects for search for hydrogen
or clarification of the contours of productive
areas.

Generally the proposed technology is
considered as a complex of exploratory direct




Ta HENPSIMUX METO/iB OI[iHKHM HapTOrazoHoc-
HOCTI Ta NepCcneKTUBHOCTI 06’€KTIiB Ha BOJIEHD
Ta reJii.

Jlocni>keHHSI BUKOHYBAJIMUCh IIepeBaXKHO
B MacmTab6i 1:200 000-1:50 000, 3 meTasizaiiiero
1:10000.

TexHoJsioriss po3pobJeHa AJid Pi3HUX
YyMOB — JJIf 00’'EKTIB CyX0/J0/ly Ta MOPCbKHUX
aKBaTOPiM.

BigMmiHHOCTI B TexHil|i BUKOHaHHS A0CJi-
JUKeHb MOJIATAal0Th Y Habopi ra3o-reoxiMiyHux
iHguMKaTOpiB Ta MeToAULi Big6opy i 06po6KU
npo6 in citi Ta xpoMaTorpadiuHi foCaiAKEHHS.

Ha cyxopgo.1i ra3o-reoximivyHi gociaigxeH-
Hs MepeabavyarTh NPOBeJeHHS eMaHalilHOi
Ta NiAIPYHTOBO-NOBITPAHOI aTMOTe0XiMi4YHOI
3MOMKHM Ha rMbuHi g0 1-1,5 M (onpobyBaHHA
Ha pa/i0H, TOPOH, BYIVIEKUCIMU a3, reJlii, BOJeHb
Ta BiJibHI BB) y KoMIJIeKCi 3 TEpMOMETPUYHOIO
3MOMKOI0 MiZAIPYHTOBOrO LIapy NOpiJ HA BKasa-
Hill TIMGHHI.

Bif IHIIMX NPpUNIOBEPXHEBUX MOIIYKOBUX
JOCJIJKEeHb 3allpONIOHOBAHA TEXHOJIOTIA Bij-
pPi3HAETHCA KOMIJIEKCHOK iHTepHnpeTali€wn
TiZJp0OJIOT0-NIaJIe0CTPYKTYPHUX, T€0JOTIYHUX,
reodisMYHUX, a€POKOCMOTE0JIOTIYHUX, FeoTep-
MIYHUX, aTMOTe0XiMiYHUX JAaHUX 3 ypaxXxyBaH-
HSIM Cy4YaCHUX MOIJISAAIB HA YMOBU GOPMyBaHHSA
pozoBuly HAQTH ¥ BOJHEBOIO ra3y Ta pe3y/ibTa-
TiB reoJioropo3BilyBaJIbHUX PO6GIT HA BiJloMHUX
poAOBHIAX 3 BUKOPUCTAHHAM aHaJiTU4YHOI
6a3y BOJIHEBUX MPOSIBIB Y MPOMUCJI0BUX CB., 1110
€ BUXiJIHOW iHpOopMalli€ro Jjisd CTBOPEHHS Mpo-
FHOCTUYHUX KapTorpadiuHux mozesei.

Po3pob6JieHa cTpykTypHa Ta QyHKIiOHab-
Ha TUIi3alis KOMIJIEKCY IOCTIIKEHD JJ03BOJISIE
6i/blI apryMeHTOBAaHO BU3HAyaTHU MO3UIiI0
Ta QYHKLiOHAJbHY 3HAYUMICTb OJIOKIB, CIPUSAT-
JIUBUX 1711 pOPMyBaHHS NAaCTOK BOJHIO i NpUy-
pOYEeHUX 10 HUX HaQTOBUX MOKJIA/iB Y BYIJIEMNO-
poaHUX MacuBax Ykpainu (puc. 2.1).

and indirect methods of assessing oil and gas
capacity and prospects of objects for hydrogen
and helium.

Research was carried out mainly on
a scale of 1:200,000-1:50,000 with detail of
1:10,000.

The technology is developed for different
conditions for objects on land and sea water
areas.

Differences in the research technique are
set of gas-geochemical indicators and method
of sampling and processing samples in citi and
chromatographic studies.

On land gas-geochemical research
involves emanation and subsoil-air
atmogeochemical surveying at a depth of
1-1.5 m (testing for radon, thoron, carbon
dioxide, helium, hydrogen and free explosives)
in complex with thermosurveying surveying of
the subsoil layer of rocks at specified depth.

Proposed technology differs from
other near-surface prospecting studies by
the complex interpretation of hydrological-
paleostructural, geological, geophysical,
aerocosmogeological, geothermal,
atmogeochemical data taking into account
modern views on conditions of formation
of oil and hydrogen gas deposits and results
of geological exploration work on known
deposits using analytical database of
hydrogen manifestations in industrial sites. It
is initial information for creating prognostic
cartographic models.

The developed structural and functional
typification of studies complex allows to define
more reasoned determination of position and
functional significance of blocks favorable for
formation of hydrogen traps and associated oil
deposits, as well as in the coal-bearing massifs
of Ukraine (Fig. 2.1).

NPAMONOLUYKOBA TEXHO/OTIA CTPYKTYPHO-TEPMO-ATMO-TIAPO/IOrO-TEOXIMIYHUX AOCNIAXKEHD
DIRECT TECHNOLOGY OF STRUCTURAL-THERMO-ATMO-HYDROLOGIC-GEOCHEMICAL RESEARCH

i

I

TEO/IOFO— CTPYKTYPHI |

EKCMEAMLIIAHI M/1OLUOBI 3HOMKM (CYXOAUT, MOPE)
EXPEDITIONARY AREA SURVEYS (LAND, SEA)

----- 7

]

GEOLOGICAL-STRUCTURAL —
RESEARCH |

TA3OTEOXIMIYHI [JOC/I/KEHHA ~ GAS-GEOCHEMICAL RESEARCH |

BUIbHI BYTIEBOAHI  DIRECT FREE HYDROCARBONS |

FEOTEPMIYHI AOC/IZKEHHA
GEOTHERMAL RESEARCH

H

I
¥

JIABOPATOPHO-AHA/ITUYHI OC/IIKEHHS
LABORATORY-ANALYTICAL RESEARCH

MATEMATUYHO-CTATUCTUYHA OBPOBKA [IAHNX, KAPTYBAHHS
MATHEMATICAL AND STATISTICAL DATA PROCESSING, MAPPING

PEKOMEHAALUl HAIPOMMC/IOBE BYPIHHA
RECOMMENDATIONS FOR INDUSTRIAL DRILLING

Fig. 2.1. Schematic diagram of STAHGR
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ITepwiuii eman. T'oJ1I0BHOIO YMOBOI epeK-
TUBHOTO NPOBEJEHHSA Ie0JIOro-CTPYKTYPHUX
JOCJIiPKeHb € CACTEMHHWU aHaJli3 Ta epeiHTep-
npeTaliisi ycix MaTepiaJjiiB reosioro-reoisuyHux,
CTPYKTYPHO-TEKTOHIYHUX, TeOXiMiYHUX
Ta IHIUX JiTepaTypPHUX Ny6JiiKaLii i oHL0BUX
HayKOBUX, TEMAaTUYHUX, BUPOOHUYHUX JOCJIi-
JDKEHDb Ta CleljiaJIbHUX POOiT, 1110 BUCBITIIOIOTH
0CO6JIMBOCTI reoJioriyHoi 6y710BU Ta HadTOra30-
HOCHOCTI perioHiB.

Bu3HayeHHA MepeXi NyHKTIB TepMo-
aTMOreoXiMiuyHOro onpoOyBaHHSA Ta 0OCATriIB
JociipkeHsb (puc. 2.2).

The first stage. Main condition for effec-
tive conduction of geological-structural research
is systematic analysis and reinterpretation of all
materials of geological-geophysical, structural-
tectonic, geochemical and other literary publi-
cations and fund scientific, thematic, industrial
research and special works highlighting peculi-
arities of geological structure, oil and gas poten-
tial of the regions.

Network determination of thermo-
atmogeochemical testing points and research
volumes (Fig. 2.2).

Fig. 2.2. The design scheme of observation points location of the STAHGR
A - on the photo plan from the “Google” website; B - on the topographic map

CTPpYKTypHO-TEKTOHIYHI JOCJiXXeHHA
3a 3ajjayaMM ¥ pe3yJbTaTaMHU NPOBOAATLCA
B /iBa MijeTanu:

1. 3’sscyBaHHS CTPYKTYPHO-TEKTOHIYHOI
6yZ0BU Ta HAPTOra3oreoJOriYHOro paloHy-
BaHHS TePUTOPii, IPOCTOPOBOro, CTPYKTYPHO-
ro MoJIOXKeHH4 MOJIITOHIB, NJOI Ta AiJISHOK,
e npoekTyeTbcd npoBeaeHHa CTAIT/.

2. XapakKTepuCTHKa 0COOGJUBOCTEH
CTPYKTYpPHO-TEKTOHiIYHOI 6yZ0BU Ta HadTOra-
30HOCHOCTI (BUSIBJIEHI UM O4iKyBaHi B Mepcrek-
THBi) KOHKpeTHUX 00’eKTiB focaimkenb CTATT/I.

PesysbTaTy nepuioro eramny cnpsamMo-
BaHI Ha MiATOTOBKY KOMIIJIEKCY CepelHbO-
KPYNMHOMAacCIITaOHUX CTPYKTYPHO-TEKTOHIYHUX
KapT, CTPYKTYPHO-TEKTOHIYHOI MO3UIil MO
JlOCJIi/PKEeHb i3 3a/ly4eHHAM pe3yJbTaTiB Jelund-
pyBaHHSI MaTepiaJliB KOCMiYHUX 31OMOK.

Ha mepmomMmy — perioHaibHOMYy eTami
CUCTEeMaTHU3YIThCS NMOo6YyAO0BaHI Ha OCHOBI
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Structural and tectonic studies are car-
ried out in two sub-stages according to tasks
and results:

1. Clarification of structural and tectonic
structure, oil and gas geological zoning of the
territory, spatial and structural position of land-
fills and areas where the STAGGD is planned.

2. Features characterization of structur-
al and tectonic structure, oil and gas potential
(discovered or expected in the future) of spe-
cific objects of research of STAGGD.

Results of the first stage are aimed at
preparation of complex of medium-large-scale
structural-tectonic maps, structural-tectonic
position of research area with the involvement
of the results of deciphering materials of space
surveys.

Small-scale cartographic materials are
built on the basis of decoding and interpre-
tation of materials from space and aerial sur-




JemndpyBaHHs Ta iHTepnpeTauii MmaTepianiB
KOCMIYHMUX Ta aepo3HMOMOK Api6bHOMacIITabHi
kaprorpadiyHi MaTepianu.

Y nisioMy, roJIOBHUM CIIPAMYBaHHAM CTPY-
KTYPHO-TEKTOHIYHUX JOCAiIKeHb U Aemindpy-
BaHH# Ta iHTepnpeTalii Mikpo3ouayBaHb (MK3)
OyJ10 CTBOpeHHs po6040i KapTorpadiuHoi ocHO-
BM /1J11 OOI'PYHTOBAHOI'0 BU3HAY€HHS M1OCTaB-
JIEHUX 33/a4, KpiM TOro, Ha NiATOTOBYOMY eTalli
aHaJli3y0ThCs MaJe0CTPYKTYPHI, KapTorpadiyHi,
rizposioro-rigporeosioriuui mo6ys0Bu Ta po3pa-
XYHKHU IJIOLL ZIOCJIi/P)KeHb.

Jpyauil eman — excneAWLiMHI TOJIIrOHHI
3 YTOYHIOIOUYUMH NPOPIIBHUMU JOCTIPKEHHAMU
(puc. 2.3-2.9).

veys. They are systematized at the regional
stage.

In general main direction of structural
and tectonic studies, deciphering and inter-
pretation of the MZ was creation of working
cartographic basis for reasonable definition of
the tasks. Paleostructural, cartographic, hydro-
logical and hydrogeological constructions and
calculations of research areas are analyzed at
the preparatory stage.

The second stage is expeditionary test-
ing grounds with detailed profile studies
(Fig. 2.3-2.9).
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Field magnetometer

Fig. 2.3. Equipment complexes for field geophysical, atmogeo-
chemical, thermal and degassing research
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Scientific research vessel “Diorit”

Scientific research ship “Iskatel”

Fig. 2.4. Vessels used for research in the waters of the Black and Azov seas




Scientific and research ship “Vladimir Parshin”

Scientific research vessel “Vodyanytsky”

Continuation of fig. 2.4
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Linear sea tug “Sirena”

n

Reception and trénsport refrigerator “Pio

ery Astrakhan”
The end of Fig. 2.4
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Fig. 2.5. Gas emanation and geothermal researches in marine water areas
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Fig. 2.6. Multifunctional thermal degassing complexes (testing depth up to 2000 m)
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Vibroacoustic degasser of bottom sediments

Fig. 2.7. Equipment complexes of marine research
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Fig. 2.8. Bathometer-degasser (testing depth up to 2000 m)
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Multi-channel thermal probe
of bottom sediments

Stationary thermal
probe

(probing depth up to 500 m)

Thermoprobe for determining temperature of subsoil layer
at 1 m depth

Fig. 2.9. Equipment for geothermal research performing

TeomepmiuHi docaidxcenHs. JlokanabHi
reoTepMiyHi aHoMaJlii, moB'sA3aHi 3 HAsABHICTIO
nokJiaZiB BB B ocazjoBOMy KOMILJIEKCI TiPChKUX
NOpiJ, BUABJAKTBLCA PO3NOAIJIOM TeMIlepaTyp
10 OJHOMMEHHUX 3pi3ax Ha pi3HUX [VIMOMHAX,
BU3HA4YEHHSIM reOTEepMIYHUX I'PAZI€HTIB B CTpa-
TUrpadiyHUX KOMIJIEKCAX, @ TAKOX MO LiJb-
HOCTI TemJIOBOr0 NOTOKY HaJ NMokJagamu BB.
Y pesysbTaTi npoBeJieHUX JOCJiJ)KeHb 06y10
JOBEJIEHO, 1110 JIOKAJIbHI TEMIlepaTypPHi aHOMaUJIii,
N0B's3aHi 3 HAQTOBUMHU ¥ Ta30BUMHU POZ,OBUILA-
MM, MO>KHA BUSIBUTHU Ha HeBEJIUKil IJINOUHI.

117

Geothermal research. Local geothermal
anomalies associated with the presence of
explosive deposits in the sedimentary rock
complex are revealed by the temperatures dis-
tribution along sections of the same name at
different depths, determination of geothermal
gradients in stratigraphic complexes and by the
heat flow density above the explosive deposits.
The conducted research proved that local tem-
perature anomalies associated with oil and gas
fields can be detected at a shallow depth.




lazoea 3liomka 3a padoHOM, MOPOHOM.
MeTol0 paJOHOMETPUYHHUX HAOCJiJKEHDb €
BUSIBJIEHHS reoJMHaMi4yHO CcTabiJibHUX BJIOKIB,
HalMeHII MOPYUIEHUX PO3JIOMHUMU 30HAMHU
MiABUILEHOI MPOHUKHOCTI, /e 3a6e3Me4yThCs
HeoOXxiAHI reogruHaMiyHi yMoBU AJs1 opMy-
BaHHs nacTok BB Ta 36epexxeHHsI IPUYPOUYEHHUX
Jl0 HUX nokJsaaiB (puc. 2.10). [Ipyu pagoHoMe-
TPUYHUX JOCJiIXKEHHSIX Y MOPCbKUX aKBaToOpi-
SIX BUIIPOOOBYETHCS NPUJOHHUM 1Iap MOPChKOI
Boju. Hali6inbil iHpopMaTUBHUM cepef; pajio-
AKTHBHUX i30TOMNIB NPpUAOHHOI BOAH € %*’Rn,
OCHOBHUMMU Ji>KepesiaMH MiJIBUILLEHUX KOHIIeH-
Tpalil KOro € NiZiI3eMHi BoAX B 30HaxX CyOMa-
PUHHOTO PO3BAaHTAXKEHHS.

Gas surveying by radon, thoron. Goal
radonosurveying research is to identify geo-
dynamically stable blocks. The smallest blocks
are disturbed by fault zones of increased per-
meability. There necessary geodynamic condi-
tions are provided for formation of explosive
traps and preservation of deposits associat-
ed with them (Fig. 2.10). Bottom layer of sea
water is tested during radonosurveying studies
in sea water areas. “?Rn is the most informative
among radioactive isotopes of bottom water. Its
main sources of high concentrations are under-
ground waters in submarine discharge zones.
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Fig. 2.10. Mapping of neotectonically active faults zones. Set of devices for emanation-gas and
thermosurveying surveys

[aszosa 3liomKka 3a 2eslieM TeOPeTUYHO 6asy-
€TbCSl HA BU3HAHHI BUHATKOBO [VIMOUHHOI IPUPO-
M paJiioreHHOro reJjito i popMyBaHHI resiieBUx
aHOMaJlil y NpUIOBEepPXHEBUX YMOBAX 3aB/JSKU
BUCXiZJHUM (110 po3sioMax) ¢Jit0iJ0MaconoToKaM.
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Gas surveying by Helium is theoretically
based on recognition of exclusively deep nature
of radiogenic helium and formation of helium
anomalies in near-surface conditions due to
upward (through faults) fluid mass flows.




['e0s10ro-CTPYKTYPHI JOCAIAXKEHHS CIIpA-
MOBaHi Ha 3'siCyBaHHs Ta CTBOPEHHS re0JIOTi4HOI
Mojiesti Ta KapTorpadiuHoi 0OCHOBH /11 BUSHAYEH-
HA CTPYKTYPHOI NO3ULii IOJIIrOHIB, IJIOL] Ta AiId-
HOK, Ha 3/[iiCHeHHS KOpeJisliiHOT0 aHaJli3y 0co-
6J1MBOCTEeN reoJoriyHoi 6y/J0BH, CTPYKTYPHUX
Ta TEKTOHIYHUX OKA3HUKIB, 3 aHAJIOTIYHUMHU YU
noJlicHUMH Ha BijoMux pogosuilax BB. [Ipu cTBo-
PEHHI TaKOI 0CHOBHY aHaJi3yIThCA CTPYKTYPHO-
TEeKTOHIYHi MOOyA0BY Ta reHeTUYHi MaTepianu
y dopmyBaHHi pogoBuil BB. [lonepenHimu
JOCTiPKEHHSAAMY BCTaHOBJIEHO, 1110 HAPTOra30Bi
NOKJIaZY, MeXIi AIKUX 0CTaTHbO BIIEBHEHO BU3Ha-
YyeHi cBepAJIyBaHHAM, QiKCYIOTbCA 3aKOHTYPHUMHU
AHOMaJIISIMU reJlito.

la3oea 3lioMKa 3a 8y21€KUCAUM 2030M BUKO-
HYETHCA Pa3oM 3 paJJOHOMETPUYHUMHU JOCJif-
KEHHSAMMU.

la3osa 3liomka 3a 800HEM BUKOHYETbCS
pa3oM 3 paIOHOMETPUYHHUMHU JOC/IPKEHHAMMU.

l'azoea 3liomka 3a BB. TeopeTUYHOMO
OCHOBOI MOIIYKiB poAoBUIL HadTH i rasy
3a ra3oBOI0 3HOMKOIO € YSIBJIEHHS PO AUPY3iiHO-
dinpTpaniiHUN MaconepeHOC BYIJIeBOJHEBUX
raziB i3 HadpTOraz0BUX MOKJIA/IiB, 1[0 06YMOBJIIOE
dbopMyBaHHA HaJ, HUMHU Opeo0JliB po3CiloBaHHA
rasonozioHux BB. 3a npocTopoBUM po3MillieHHAM
Ta IHTEHCUBHICTIO aHOMaJIbHUX NOTOKiB BB
OLIHIOETBHCA 3araJibHa MepCHeKTUBHICTH
NOWIYKOBUX OO6’€KTIB, MO3UIisl i KOHTypH
IPOTHO30BAHOT0 HAQTOra30BOr0 MOKJIA/Y.

[HTepnpeTanis gaHux ra3oBoi 3UOMKHU
3 MeTOI0 BU3HaUYeHH [NOUTYKOBUX O3HAK Ha NOKJIa-
A1 BB HaMu BHKOHyBaJjsiacAd 3 ypaXyBaHHAM
yCbOT'0 KOMIIJIEKCY BU3HAaYEeHUX CTPYKTYPHHUX,
aTMOreOoXiMIiYHUX | TEepMOMETPUYHUX NTOKA3HU-
kiB. Ile 103B0O/IMIO GisibII yIIeBHEHO QiKCyBaTH
MOLIYKOBI 03HAKH rasiB BB, ix 38’130k i3 moTeH1i -
HUMU MOKJIa/IaMU U 3aJIEXKHICTh Bij] CTPYKTYpPHO-
reoiMHaMiuHUX GaKTOPIB.

OTKe, JIOKa/IbHI TeMIIEpAaTypPHi aHOMaJIIl Ha/
NOKJIaZjaMU HaQTH ¥ rasy BUHUKAOTb Yy pe3yJib-
TaTi CKJAJHOI [il YMC/IeHHUX NPUYUH. Ha ixHI0
abCoJIIOTHY BeJIMYMHY BIJIMBAKOTh JITOJIOTIY-
HUM, TEKTOHIYHUH i rifjporeosiorivHuil GpakTopH,
¢i3nKo-XiMivHi mpo1ecHy, 10 NPOTiKaKTh Y MOKJIa-
Jax BB (okuc/t0BaHHS, IeCTPYKILisl, IPOCETIOBAH-
Hsl), 10AATKOBUM BUHOC TelJia HadpTOw abo razom
3 6ibIIKUX TJIMOWH TpU GOpPMyBaHHI MOKJIA/iB,
HarpiBaHHsd HapTH B npoleci Mirparii, i, 3Bu4au-
HO, Oi/IBIITY POJIb BiZlirpa€ KOHBEKTUBHUH MEPEHOC
TeIlla B 3aKpPUTHX I0KJIaZ|aX BYIVIEBOJAHEBUX CKYTI-
YeHb.

Tpemiii eman — nabopaTopHO-aHATITUYHI
JIOCJIi/P)KeHHS 3 BU3HAYeHHS KOHIleHTpallii ByT-
JIEKHCJIOTO rasy, reJio, BOAHIO, METaHy Ta MOro
roMOJIOTiB y ra30BUX NMpo6ax, BiiiopaHux y npo-
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Geological-structural studies are aimed at
clarifying and creating of geological model and
cartographic basis for determining structural
position of polygons, areas and sites. Also it is
aimed at carrying out of correlation analysis
of the geological structure features, structur-
al and tectonic indicators with similar or same
at known deposits of HC. Structural, tecton-
ic constructions and genetic materials in the
formation of explosive deposits are analyzed
during such basis creating. Previous studies
established that oil and gas deposits are fixed
by contour anomalies of helium. Boundaries
of such deposits are sufficiently reliably deter-
mined by drilling.

Gas surveying by carbon dioxide is per-
formed together with radonosurveying stu-
dies.

Gas surveying by hydrogen is performed
together with radonosurveying studies.

Gas surveying by explosives. Theoretical
basis of search for oil and gas deposits by gas
surveying is idea of diffusion-filtration mass
transfer of hydrocarbon gases from oil and
gas deposits. It causes formation of dispersion
halos of gaseous HC above them. General pros-
pects of prospecting objects, the position and
contours of the predicted oil and gas deposit
are evaluated according to the spatial location
and intensity of abnormal explosive flows.

Interpretation of gas survey data for
the purpose of determining search signs for
HC deposits was carried out by us taking into
account entire set of defined structural, atmo-
geochemical and thermosurveying indicators.
This made possible to more confidently record
search signs of HC gases, their connection with
potential deposits, dependence on structural
and geodynamic factors.

Therefore, local temperature anomalies
over oil and gas deposits arise as a result of
the complex action of numerous causes. Their
absolute value is influenced by lithological,
tectonic and hydrogeological factors, physical
and chemical processes occurring in explosive
deposits (oxidation, destruction, throttling),
additional removal of heat by oil or gas from
greater depths during the formation of depos-
its, heating of oil during migration. Greater role
is played by convective heat transfer in closed
deposits of hydrocarbon accumulations.

The third stage include laboratory-
analytical studies to determine the concen-
trations of carbon dioxide, helium, hydrogen,
methane and its homologues in gas samples
taken in the process of degassing of bottom
layer samples. It was performed in a stationary




neci gerasanii npo6 NpuOHHOTO Lapy BUKOHY- laboratory (Fig. 2.11). Analytical studies were
BaJIMCh Y CTallioHapHiN J1abopaTopii (puc. 2.11). carried out using system of computer complex
AHasniTu4Hi gocaimKkeHHs TPOBOAUINCE 3a cucTe- for chromatograms processing.

MO0 KOMIT'FOTEPHOI'0 KOMILJIEKCY 06POOKU XpoMa-

TOrpam.

Stationary chromatographic laboratory

On-board laboratory complexes

For determination of radon, thoron, degassing,
gas chromatographic

Fig. 2.11. Hardware complexes of STAHGR

Yemeepmuii eman — MaTeMaTHKO- The fourth stage is mathematical and
CTaTUCTHUYHA 06po6Ka Ta aHasi3 oAepxkaHux statistical processing and analysis of the
JlaHuX (3 ypaxyBaHHSM iHdopmalii, 3i6panoi received data (taking into account collect-
Ta CHCTEMATU30BaHOI Ha mepuioMy etamni), no6y- ed and systematized information in the first
Jl0Ba KOMII'I0OTepHUX KapTorpadiyHux Mozeseil stage), construction of computer cartographic
(K cneriayizoBaHMX, 32 OKpeMHUMHM NToKa3HMKaMy, models (specialized, based on individual indi-
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TakK ¥ y3arajJbHeHUX, IPOTHOCTUYHHUX) i3 3acTOCy-
BaHHAM ['IC-TexHOIOTIH.

06po6ka Ta intepnpeTariis gauux CTAIT/] €
Jly>Ke BaXKJIMBUM 1 BiZilIOBiJa/IbHUM eTalnoM J0CIi-
JKEHb TOMY, L0 caMe BiH MOBHMHEH 3a06€31NeYUTH
KiHLeBUU pe3ysabTaT — ouinky HI'TIO — mouti-
TOHIB, IJIOIL, AIJIATHOK, BUBYEHHUX 3 3aCTOCYBaH-
HAM HeTpPaJULIMHUX NPUIIOBEPXHEBUX METO/IB.
[IpoBOAXUTHCA KOMIJIEKCHA OI[iHKA pe3yJIbTaTiB
CTAIT/ 3 mo3unin ix iHpopMaTUBHOCTI 1040
NepcrneKTUBHOCTI BUBYEHUX 06'EKTIB HA MOKJIAA1
BO/JHIO 32 BU3HAYE€HUMU KPUTEPIAMU.

OTxe, migBUIIEHI KOHIleHTpaIlii rasis
MOXYTb pO3I/IALAATUCH K NEeBHUHN IHAUKATOP
abo HemnpsiMa MOLIYKOBA O3HAKa MOKJIaZy BOJHIO.
Haii6isb11i 3a nJio1ieto ra3oBi 0peosiv yTBOPHOIOTh
Jierki BB — MeTaH Ta eTaH. AHOMaJtii ra3iB BaXKKHUX
BB ¢ikcyroTbcs ciopaiuuHoO, y BUIVISALI OKPEMHUX
TO4YOK ab0 He3HAYHUX 3a MJolleto i BMicToM BB
06’€KTIB, 1110 MAaIOTh NePeBaXKHO KiJiblieBe pO3I0B-
CIOZKEHHS 11033 KOHTYPOM MOKJIaLy HaQTH YU
rasy.

['os10BHaA i B TOM ke 4ac ckJaJHa 3ajaya
noJisirajia y BU3Ha4eHHi rpaHuii poH — aHoMatisl.
Y dopmanizoBaHOMY BUIJISAZI TPOLeAypa MOJIAra-
JIa y «pO3OUTTI» CYKYMHOCTeN 3HaYeHb HA BJIOKU:
TUMNOBI 3HaYeHH: (GOH); 3HAYEHHS MeHIIi i 6i/bIii
3a TUIMOBI a60 BU3HAYeHI Y BUOPaHil CyKYMHOCTI
3HayeHb; MiHiMaJIbHi 1 MaKCUMaJIbHi 3HaYeHH;
HUXKHBOTO Ta BepXHbOro GOHOBUX iHTepBaJIiB.
Baxx/1iMBO Npy LIbOMY BpaXOBYBaTH He TiJIbKU
$OHOBI TOUKHM Ta aHOMaJIbHI 3HaY€HHS, ajie ¥ aHO-
MaJIbHO HU3bKI 3HaYeHHH, 1110 03BOJISIE B IIPOLIEC]
ix iHTepnpeTanii no6yyBaTH A0CTAaTHLO iHdOp-
MaTHUBHI KapTorpadiyHi Mojiesii MpoCcTOPOBOTO
PO3IOAINY JaHUX Ia30Te0XiMIiYHUX LOCIIIKEHD.

KopeasyiitiHuii aHaai3. 3 MeTo0 BU3HA-
YeHHd NIPOCTOPOBUX, A AJI1 OKPEMUX MTOKA3HU-
KiB, TeHETUYHUX 3B’A3KiB OYB BUKOPUCTAHUH
KOpeJIALiMHUK aHaJli3 JaHUX TEPMOMETPUYHUX
Ta ra3oreoxXiMiyHuX AOCJiKeHb. [Ipu npomy
3a koedilieHT napHoi KopessALii (r) 6panu mMipy
CWJIM Ta HANPSIMKY JIiHIKHOTO 3B’3Ky MiX 3Ha-
YeHHSIMU MOKAa3HUKIB, IKi BUMIPIOIOTHCA U CHC-
TeMaTU3YITbCA Y IeBHI pALY.

[licsss MaTeMaTUKO-CTaTUCTUYHOI 06POOKHU
nanux CTAI'T/I peanisyeTbcsa eTan kapTorpadiy-
HOro BifjoOpakeHHs Ta iHTepnpeTallii ofepxa-
HUX pe3y/abTaTiB (puc. 2.12).

II’'smuil eman — 3a KOMIIJIEKCHOIO iHTep-
npeTanier oTpuMaHux MaTtepiasuiB 3a CTAT'T/]
O6yAy€eTbCA NPOTHO3HO-KapTorpadiyHa Mozelb
NepCrneKTUBHUX /101 HAQTOra30HOCHUX CTPYK-
Typ Ha nowyku BB.

[TliaroToBKa 6J10Ky KapTorpadidyHux MaTe-
piaJsiiB 3aBeplIy€eETbCA CKJALaHHAM Ha OCHOBI
iHTepnpeTalil HaABHUX JAHUX Ta MaTepiaJsiB
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cators and generalized, prognostic) using GIS
technologies.

Processing and interpretation of STAHGR
data is very important and responsible stage
of research. It should ensure the final result —
assessment of OGPS — polygons and areas
using non-traditional near-surface methods.
Comprehensive evaluation of the results of the
STAHGR is carried out from the standpoint of
their informativeness regarding prospects of
studied objects for hydrogen deposits accord-
ing to the specified criteria.

Therefore, increased concentrations of
gases can be considered as a certain indicator
or as indirect search sign of hydrogen deposit.
The largest gas halos in terms of area form light
explosives are methane and ethane. Gas anoma-
lies of heavy HC are recorded sporadically in the
form of separate points or objects insignificant
in terms of area and content of explosives. Theu
mainly have an annular distribution outside the
contour of oil or gas deposit.

Main and the most difficult task was to
determine boundary between the background
and anomaly., the Procedure consisted in “break-
ing down” sets of values into blocks in its formal-
ized form: typical values (background); values
smaller and larger than typical or defined in the
selected set of values; minimum and maximum
values; lower and upper background intervals.
It is important to take into account background
points, anomalous values and abnormally low
values. The last one allows in the process of their
interpretation to build sufficiently informative
cartographic models of the spatial distribution
of gas-geochemical research data.

Correlation analysis. Correlation analysis
of data from thermometric and gas-geochemi-
cal studies was used in order to determine spa-
tial genetic relationships. At the same time the
coefficient of pair correlation (r) was taken as a
measure of strength and direction of linear rela-
tionship between the values of the indicators.
They are measured and systematized into cer-
tain series.

Stage of cartographic display and inter-
pretation of the obtained results is implemented
after the mathematical and statistical processing
of the STAHGR data (Fig. 2.12).

The fifth stage includes construction fore-
cast-cartographic model of promising areas of
oil and gas-bearing structures for the search for
HC based on the comprehensive interpretation
of the received materials.

Preparation of the cartographic materials
block is completed by the compilation based on
interpretation of available data and materials




3a IeBHMMHU KpUTepiaJbHUMHU OLIIHKaMH y3a-
raJIbHIOYMX IPOTHOCTUYHUX KapT NPOCTOPO-
BOT'0 pO3TallyBaHHSA JiJISIHOK, IePCIEeKTUBHUX
Ha nowyku BB.

Light HC

Methane, CH,

according to certain criterion evaluations and
by generalizing prognostic maps of spatial loca-
tion of areas promising for HC search.

A 4

A 4

== E

z of light HC

——==5—) Isopentane

iCsH,

2 of heavy HC

Propylene, C;H,

Fig. 2.12. Searching gas-geochemical studies and construction of general maps of spatial
location of promising areas for HC search

B sgkocTi kapTorpadiyHoi 0CHOBU BUKO-
PUCTOBYIOTbCA TonorpadiuyHi KapTH B Macli-
Tabi pobiT CTAIT/l, cTpykTypHi KapTH, KapTH
PO3JIOMHO-6/I0KOBOI TEKTOHIKU, KAPTH pe3yJib-
TaTiB JemM$pyBaHHS MaTepiajiB KOCMiYHHUX
3lOMOK, KapTHU BOJJHEBUX aHOMaJIil Ta NposBiB
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Topographic maps within the scale of the
STAHGR works, structural maps, maps of fault-
block tectonics, maps of results of deciphering
materials of space surveys, maps of hydrogen
anomalies and manifestations in industrial areas,
according to the database of manifestations of




B IPOMHCJIOBHUX CB., BiZIMOBiHO 10 6a3u JaHUX
NposiBiB BOJAHIO, CEMCMOTEOJIOTIYHI po3pi3u
TOILL0.

3 MeTOl0 MiABUILEHHS iIHPOPMATHUBHOCTI
KapTorpadiuHux MaTepiasiB Ta 06IPYHTOBAHO-
CTi BiAMOBIAHUX BUCHOBKIB AOLIJIbHO CKJIaJaTHU
y3araJbHIOKYi KapTHU METOI0OM CyNepno3uliii,
TOOTO CyMillleHHsI KapT 3 pi3HUMHU NOKa3HUKa-
MU (HaAMPUKJIAJ, KapT aHOMaJIbHUX Ta GOHOBUX
[0JIIB MIOKAa3HUKIB TeMIepaTypH, KapT iHTe-
rpasibHUX MOKA3HUKIB eMaHal[iiHOr0 M0JIs1, Fa30-
reoxiMiYHUX KapT, CTPYKTYPHUX KapT Ta KapT
pe3ysbTaTiB AemuppyBaHHs MaTepialiB KOCMiy-
HUX 310MOK). CKJIaZlaHHA TaKUX y3araJbHIO0YUX
KapT MOBUHHO MepelyBaTU Ni/ITOTOBLi BUXiJHUX
NPOTrHOCTUYHMUX KapT (puc. 2.13).

hydrogen, seismological sections were are used
as a cartographic basis.

[t is advisable to compile generalizing
maps by the method of superposition In order
to increase the informativeness of cartograph-
ic materials and the validity of relevant conclu-
sions. It means combining maps with different
indicators (for example, maps of anomalous and
background fields of temperature indicators,
maps of integral indicators of the emanation
field, gas-geochemical maps, structural maps
and maps of the results of deciphering materials
space shooting). Compilation of such generaliz-
ing maps should precede preparation of original
prognostic maps (Fig. 2.13).

Integral map
of HC summ

Generalized integral
map of geological

Map of geothermal

structural research

=
o)A

fields

nitrogen
distribution map

carbon dioxide
distribution map

Fig. 2.13. Predictive search model for complex interpretation of the STAHGR results
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2.3. OUIHKA KAPTYBAJIbHUX O3HAK MEP-
CNEKTUBHUX HA®TOIA3SOHOCHUX
OB’EKTIB HA BUOOBYTOK BI1IOIo
BOAHKO

KoMniekc reoxiMidyHUX AOCAiP)KEHb HA Kap-
TyBaJIbHi O3HAKH 6iJ10r0 BOJHIO NPOBOJUBCA
[HcTUuTyTOM reosioriynux Hayk HAH Ykpainuy,
BiZiliJIoM reoekoJioril Ta NOMYKOBUX JOCTiKeHb
Ha TEPUTOPIAX CyX0/0Jy TA MOPCbKUX aKBaTOPi-
ax Ykpainu. [locsigpkeHHSI BUKOHaHI 3a LieH 4yac
Ha MOJIIrOHAax, MJIOILAaxX Ta AiJAHKAaX NOWYKO-
BUMHU Ta reoJIor0po3BilyBaJIbHUMU po6OTaAMHU
Ha HadTy i ra30BUH CKJIaJ, [10 IKOTO CKJIaZ0BOIO
BXOJIUB BOJI€HD, fIK I10 IIJIOILAM, TaK i 110 IPOMMUC-
JIOBUM CB.

3ara/JibHa TepUTOpia JOCHaiJKeHb Nepe-
BUIIyBaJsia 25777 KM?, Ha AKil BignpanboBaHO
6557 1. c.

Ha ko>KHOMY I1.C. B 000B’I3KOBOMY MOPSIJIKY
BU3HA4YaJ/IA TaKi IOKa3HUKU: TeMIlepaTypy Mij-
FPYHTOBOTO IIApy FipCbKUX NMOPiJ, BMICT B MiJ-
IPYHTOBOMY IOBITpPi paZioHy, TOPOHY, BYTJIEKHC-
JIOTO rasy, reJiito, BOAHIO Ta criektpy BB.

BukJsiaZieHi pe3ysibTaTU poOBeJeHUX J0CIi-
JDKeHb 06a3yl0ThbCs, 3 OJHOT0 60Ky, Ha IOBHOMY
BUKOPUCTAHHI yCixX MaTepiaJiB 3 BUBYEHHA ra3o-
HAaQTOHOCHOCTI NPAMUMHU | HETpAAULINHUMU
MeTOZaMH, 3 iHIIOT0 — Ha KOMILJIEKCHIH 06po61ii
Ta iHTepnpeTayii ofepXXaHUX LAHUX B [10J1bO-
BUX YMOBax Ta IPH J1abopaTOPHO-aHAJITUYHUX
JOCJIIPKEeHHAX ClleliaJibHO CTBOPEHUMMU anapa-
TYPHUMH NOJIBOBUMHU KOMIIJIEKCAMH 3 KOHTPO-
JieM 1o xpoMaTorpadax B clielliajibHii BOJHEBO-
reJiieBiul jaboparopii.

YaBJeHHSA 04,0 3MICTYy Ta 0COGJIMBOCTEN
bakTorpadiuyHUX AaHUX HaZaJ0 MOXKJIUBICTb
OOGI'PYHTYBATH CTPYKTYPHY i BOJHEBY MO3HUILiI0
IOJIITOHIB, IJIOLL i Ji/ITHOK, a TAKOK 3a6€3Me4YrTH
NpHu iHTepnpeTalii pe3ysbTaTiB M0JbOBUX POOIT
i nporHo3yBaHHi HapTOorazonepcneKTUBHUX
Ta BOJHEBUX 00 €KTIB /1J11 0O PYHTYBaHHS POIIO-
3ULiH 3 METOI MPOMUCIOBOT0 BUJO0OYTKY 6is10ro
BO/IHIO i MiIBUILLEHHS epeKTHUBHOCTI MOLIYKOBO-
po3BigyBasbHuX pobiT (IIPP) Ha BogeHb, HadpTy
i ras, i nepcneKTUBU pO3pOOKU POJOBMUIL BOJIHE-
BUX CKYINY€Hb.

Pe3ysibTaTy NJIOLMHHUX 3MOMOK Ha BOJ{He-
Bi CKynm4eHHsI HaBe/IeHi B y3arajibHeHiu Tao.1. 2.1.
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2.3. MAPPING MARKS ASSESSMENT OF
PROSPECTIVE OIL AND GAS BEARING
FACILITIES FOR WHITE HYDROGEN
PRODUCTION

Complex of geochemical studies on the map-
ping features of white hydrogen was carried
out by the Institute of Geological Sciences of the
National Academy of Sciences of Ukraine anf by
the Department of Geoecology and Exploration
Research in the land and sea areas of Ukraine.
The research was carried out on landfills and
areas by search and geological exploration works
for oil and gas storage. It included hydrogen as
a component on areas.

The total research area exceeded
25,777 km? About 6,557 observation points
(OP) were worked out.

The following parameters were necessarily
determined at each OP: temperature of under-
ground layer of rocks, content of radon, thoron,
carbon dioxide, helium, hydrogen and spectrum
of HC in the underground air.

Stated results of conducted research are
based on the full use of all materials for the study
of gas and oil potential by direct and non-tradi-
tional methods and on the complex processing
and interpretation of data obtained in the field
and during laboratory and analytical research
by specially created field equipment complexes
with control over chromatographs in a special
hydrogen-helium laboratory.

Understanding of content and features of
factual data provided an opportunity to substan-
tiate structural and hydrogen position of poly-
gons, areas and sites and to provide interpreting
results of field work and forecasting oil and gas
prospects and hydrogen objects in order to sub-
stantiate proposals for purpose of industrial pro-
duction of white hydrogen and improving effi-
ciency of search and exploration works (SEW)
for hydrogen, oil and gas and prospects for the
development of deposits of hydrogen accumu-
lations.

The results of planar surveys of hydrogen
clusters are given in the summary table. 2.1.




The research objects

Table 2.1

Number of

o . . . Year of re- Helium (He), Hydrogen (H,),
Ne Object of research: areas, sites search r%soeiz;llrtgh «10304 «103 9% 2
1 Kadnytsia and Rokytne 2001 319 4,9 -4,4¢10* 1,0010°-9,1010*
Pivnichno-Skhidnyi block of
2 Skhidno-Oleksiivska area 2001 285 present present
3 Buchatska area 2002 443 background background
4 Kernosivska area 2002 145 2,17-9,55 1,2-6,9
5 Lyvenska area 2003 145 4,7710* 1,05-7,8
6 Chkalivska and Korulska struc- 2003 454 _ 6,0-7.67
tures
7 Vasyshchivska area 2004 202 0,569¢10* 0,35-1,87
Skhidno-Kharkivska and 0,11-0,37;
8 Malorohansko-Mostova sites 2004 669 0.26-1,19 0,25-18,12
9 Skvortsivska area 2004 167 - 0,2-3,87
10 Khyzhniakivska area 2004 638 - 1,03-9,07
11 Yulivske posgoBuiie 2004 233 0,57¢10* 0,35-1,87
12 Obolonska cTpyxTypa 2005 150 1,388 0,2825-4,565
13 | Odrynkaand gggg"dysmhe“ka 2005 210 0,43-0,76 1,96-14,59
14 Tomashivska area 2005 244 present present
15 Bilosaraiska site 2006 208 - 1,09-5,05
16 Zakhidno-Leventsivska area 2006 158 - 1,03-6,48
.. . 0,21-6,48;
17 Ullamvsk;)i-u(?cri‘\lllssﬁ:::ege and Ok- 2006 184 _ 196-5.15
1,1-34,76
18 Plativska area 2006 88 3;’%%’ 0,68-1,79
19 Pivnichno-Skvortsivska area 2006 180 - 0,6-46,33
20 | Kernosivsko-Novoshandrivska | 50972008 | 324 0,0792 0,78-7,36
21 Dubivska site 2007-2008 74 3,6 5,6
22 Liubotynska area 2009 405 present present
23 Bazyliivska area 2010 152 1,6 4.8
24 The field of mlsnkea:Krasnolyman- 2010-2012 116 15 5,6
25 Vatazhkivska area 2011 280 1,64 25,48
26 Obolonska area 2011 180 1,7 10,5
27 Budyshchansko-Chutivska area 2012 867 0,63-1,02 12,6-27,74
28 Sementsivsko-Abazivska area 2012 261 up to 40,0 9,5
29 Sukhodolska area 2012 216 up to 8,0 up to 28,67
30 Oktiabrska area 2013 282 up to 1,7 up to 16,03
31 Pokrovska area 2013 99 present up to 1,27
32 Vasyshchivska area 2016 733 2,87-18,4¢10° 0,11-116,710°
33 Ostroverkhivska area 2016 1417 present 0,2-12,6
34 Machukhska area and adjacent 2016 748 01-36 0,1-42.3
territory
35 Skhidno-Semyrenkivska area 2016 2178 0,3-92 0,1-170
36 Zakhidno-(;_hutivska and Kochu- 2016 500 0,18-3,68 0,26-3,6
biivska areas
37 Pivnichnomakiivska area 2016 209 0,46-5,65 0,27-3,49
38 Skydanivska area 2016 248 0,4-92,0 0,2-169,8
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Continuation of table 2.1

39 Sribnenska area 2017 107 present present
40 Pryozernyi devonian polygon 2017 19 1,44-3,97 0,69-12,25
41 Tovkachivska area 2017 90 0,28-6,19 0,32-12,25
42 Skorobahatkivska area 2017 162 0,38-5,98 0,3-17,62
43 Stepova area 2017 240 0,27-3,29 0,22-10,44
44 Zhdeniievska area 2018 324 2,7 0,9-10,9
45 [lemkivsko-Lolynska area 2018 798 present 0,72-15,97
46 Pivdenno-Butsivska area 2018 1078 - present
47 Losyshchynska area 2018 34 present present
48 Liuchkivsko-Berezivska site 2018 107 0,67-3,11 0,076-52,9
49 Marchenkivska area 2018 387 1,131-2,004 0,364-0,862
50 Tarkhanivska area 2018 695 1,08-2,47 0,29-3,72
51 Morozivsko-Savynska area 2018 797 0,401-1,247 0,23-13,01
52 Popasniansko-Samarynska area 04.2018 1739 0,8-1,445 0,2-33,51
53 Tymchenkivsko-Biliaivska area 2018 1088 - 0,03-3,34
54 Popasniansko-Samarska area 08.2018 158 present 0,78-14,63
55 Sarska site oi)l;;irtswskyl de- 2018 78 0,5-1,93 0,5-63.6
56 Varva Oil area 2019 110 - 2,41-5,66
57 Maksymets-Bystrytska area 2019 133 - 5,97-21,54
sg | Odeska-Bezimenna-Ryftova-Ose- | 5407 5009 | 353 0,28-0,71 0,62-32,8
trova Area

59 Zakhidno-Holitsynska Area 2007-2009 353 - 0,123-8,12
60 Sunduchna Area 2007-2009 353 - 1,67-20,5
61 [uvileina (Iantarna)Area 2007-2009 353 - 1,69-66,4

2.3.1. KaptyBanbHi 03HaKK NepcneKTMBHUX
Ha¢TOrasoHoCcHUX 06’eKTiB Ha BUAO-
6yTOK 6inoro BogH0 Ha cyxoaoni
YKpaiHu

Jinauka KagHuna

KagHuubka cTpykTypa BufijieHa B 1993 p.
CelicCMOpO3BilyBaJIbHUMHU JIOCJIi/I)KEHHIMHU
10 BifiKJ/Ia/laX HU’KHbOTO KapOOHY Ha MiBHIY Bij
CkBopIiBcbKoro HadpTorazoBoro pozoBuiia. Pos-
Mip 06’ekTy 3a rop. VB 2-n — 12,0x2,5 kM, am1i-
Tyga — 200 M, mepcrneKTHBHA MJioia — 25 KM2,

BMicT BOAHIO B i ATPYHTOBOMY MOBITPI
poO3rJsijiaBcsi HaMU SIK JIOJATKOBUU KpUTepii
y BU3HA4Y€HHI AIJIAHOK 3 PI3HUM CTyIleHeM Ipo-
HUKHOCTI (puc. 2.14).
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2.3.1. Mapping features of promising oil
and gas-bearing objects for white
hydrogen production on the land of
Ukraine

Kadnytsia site

Kadnytsia structure was identified in 1993 by
seismic surveys of the Lower Carbondeposits
north of the Skvortsiv oil and gas field. Size of the
object along the Vv 2-n horizon is 12.0x2.5 km,
amplitude is 200 m, prospective area is 25 km?.

Content of hydrogen in underground air
was considered by us as an additional criterion
in determining areas with different degrees of
permeability (fig. 2.14).
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Fig. 2.14. Map of the distribution of hydrogen in the underground
air at the Kadnytsia site

IliBHiYHO-CXigHMI 6JI0K
CxigHo-0J1eKciiBCbKOI Mol
[eosioriyHa 6ygo0Ba si/ipa OeKCiiBCbKOI CTPYKTY-
pY XapaKTepU3y€ETbCA HasABHICTIO IBOX COJIbOBUX
TOBIL, — ZIeBOHCbKOI Ta NepMcbKoI. [0/10BHUM
CTPYKTYPHHUM eJieMeHTOM Ha mJoili € OJiekci-
iBCbKUH IITOK JIeBOHCbKOI coJi. PiBeHb 3aJ151-
raHHSA COoJli — nepeATpiacoBUU. Y LleHTpaJIbHIN
yacTUHI nuowi OneKciiBCbKUU COJITHUM Aianip
NepEeTUHAETHCA PO3JIOMOM MiBHIYHO-CXiTHOTO
NPOCTATAaHHS. Y TBOPEHI HaJ, COJITHUM Jiianipom
Ha piBHI Me30KalHO30UChbKUX BiIK/JIa/IiB JIOKA/b-
Hi nigHATTA (ON1ekciiBcbke, KapTamMucbke) xapak-
TEPU3YIOTHCS JYKe CKJIaJHO OYI0BOI0, IKa 06Y-
MOBJIEHA IHTEHCHUBHOI PO3PUBHOI0 TEKTOHIKOIO.

Y nabopaTopHUX YMOBax 6y/iM BUKOHAHI
razoxpoMaTtorpadiyHi goc/iPKeHHS: BUKOHAHO
285 aHausi3iB BMiCTy B miAIpyHTOBOMY MOBITpi

Pivnichno-Skhidnyi block of Skhidno-
Oleksiivska area

Geological structure of the Oleksiivska structure
core is characterized by the presence of two salt
layers — Devonian and Permian. Main structural
element on the square is the Oleksiivska stem
of Devonian salt. Salt deposition level is pre-
Triassic., the Oleksiivska salt diapir is crossed by
a northeast-trending fault. Local uplifts (Olek-
siivska, Kartamyske) in the central part of the
square formed above the salt diapir at the level
of Meso-Cenozoic sediments. They are charac-
terized by complex structure caused by intense
rupture tectonics.

Gas chromatographic studies were per-
formed in laboratory conditions: 285 analyzes
of HC and hydrogen content in the underground
air were performed (fig. 2.15).
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Fig. 2.15. Distribution of hydrogen content in underground air in Skhid-
no-Oleksiivska area
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ByyanbKa miomnga

Cepep ckJ1a4yacTUX CTPYKTYP, 110 YCKIALHIO-
10Th By4yalbKy nJioly, Hal6iJibill BUBYEHOIO €
By4anbka aHTUKJiHaJAb. bydyalbKa CTpyKTypa
SIBJISIE COO010 CTPYKTYPHUM HiC 3 MepUKJiHaJ-
JIIO Ha NiBHIYHOMY 3axozi. B nmiBaeHHO-cXiZHOMY
HaNpsaMKY CTPYKTypa NifHIMAaeThCA i pO3KpUBa-
€TbCS B palloHi MoHacTUpChHKa.

HasBHiCTBh BOAHIO B NiAI'PYHTOBOMY MOBI-
TPi 3 BEJIMKOIO UMOBIPHICTIO CBiIYMTH PO NPU-
YeTHIiCTb NOAIOHOI JIIJITHKH /10 30HU BIJIMBY TJIH-
OMHHOTO TEKTOHIYHOT0 NopylieHHs (puc. 2.16).

Buchatska area
Buchatska anticline is the the most studied
Among the folded structures that complicate the
Buchatska area. Buchatska structure is a struc-
tural nose with periclinal in the northwest. The
structure is rised and opened in the Monastirsk
region in the southeast direction.

Presence of hydrogen in underground air
with high probability indicates involvement of
such area in the zone of deep tectonic distur-
bance influence (fig. 2.16).

Hydrogen
content, %

peem——
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M-35-1124, - Scale 1:100 000

Fig. 2.16. Distribution of hydrogen content in underground
air at Buchatska square

KepHociBcbka mioma

[Lno1a po6iT Ta npuseri o Hei TepUTOpii MalOTh
3araJibHy MOHOKJIiHaJIbHY Gy/10BY 3i CKJIaIHOIO
Jpi6HOGJOKOBOI TEKTOHIKOI QYHAMEHTY.
Po3sioMu GyH1aMeHTy BiZjo6GpaXkatoOThCS B YOXJIi
y BUIJIsAA1 pJieKcyp, CTPYKTYPHUX HOCIB Ta Tepac.
Ha piBHi IeBOHCbKUX Ta HXKHbOKaM STHOBYTiJ1b-
HHUX BiZIK/1a/[iB BOHM 4aCTO NOPYILIYOTh YOXOJI.

3araJibHOI PUCOI0 GiJIBIIOCTI BUSBJIEHUX
y NiBJleHHil NpUOOPTOBiN 30HI POJOBUILL € CKO-
pOYeHHS po3pi3iB 4OXJIa, HA/l HUMU HU>KHBOIIEP-
MCBKHX COJIEHOCHUX MOKPUILOK, Pi6HOO/I0KOBA
TEeKTOHiKa, HasABHICTb 3HAYHOI KiJIBKOCTI ITOXO0-
BaHUX TEKTOHIYHUX NOPYyLIeHb, 10 BU3HAYa-
I0Th CTPYKTYPHI MeXi NPOAYKTUBHUX NiJHATH
I CKJIaiHUU XapaKTep NacTOK IlepeBaXKHO KOM-
6iHOBaHOTO TUIy TPU 3HAYHIN POJIi TEKTOHIYHO
eKpaHOBaHHUX (puc. 2.17).
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Kernosivska area

Work area and its adjacent territories have gen-
eral monoclinal structure with complex small-
block tectonics of the foundation. Foundation
faults are reflected in the cover in the form of
flexures, structural noses and terraces. They
often disturb cover ¢t the level of Devonian and
Lower Carbon deposits.

Common feature of deposits majority dis-
covered in the southern tame zone is shortening
of cover sections, presence of Lower Permian
salt-bearing layers above them, small-block tec-
tonics, presence of significant number of buried
tectonic disturbances that determine structural
boundaries of productive uplifts and complex
nature of traps of combined type with signifi-
cant role of tectonically shielded (fig. 2.17).




v
v AN

- 3 1
() r, \
- . ’
w. D
-

" % 0El- N

',

N\
\

7 g
p- * Hosamoic
o - - A - -
4:\“~\i‘ [ \ Ch.Cit
a5, .

oD;

- o e

= 2 &3 g4 smyme( Y71 Os e g0 O

Fig. 2.17. Structural and tectonic position of the work area according to the “Tectonic map of the oil and gas
regions of the southwestern USSR”
1 -zone of the southern edge fault of the DDR, 2 - regional and local faults, 3 - isogypses of the basement surface, 4 -
isogypses of the reflecting horizon in the Carbon, 5 - zones of transregional cosmophotolineaments, 6 -limit of salt-bear-
ing strata spread, 7 - salt rods, 8 - local structures, 9 - HC deposits (a - gas condensate, b - gas), 10 - (a - search and
reconnaissance, b - deep, which revealed the foundation), 11 - area of works

[IpocTopoBe po3MillleHHS KOHLLeHTpaLin We consider spatial location of hydrogen
BO/IHIO Y MiArPYHTOBOMY NOBIiTpi HaMU po3r/isi- concentrations in the subsoil air as an addition-
JIA€ETHCA SIK AO0AATKOBUM KpUTepill y BU3HaueH- al criterion in determining areas with different
Hi JIiZITHOK i3 pi3HUM cTyneHeM NpoHUKHOCTI degrees of permeability (fig. 2.18).

(puc. 2.18).
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Fig. 2.18. Distribution of hydrogen content in the underground air in Kernosivska area
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JIMBeHCbhKa IJI0OIIA
3a ICHYI0YMMHU CXeMaMH TeKTOHIYHOI'0 paloHYy-
BaHHS IJIOIA POGIT po3TalloBaHa B MiBAeHHIN
npubopPTOBiM 30HI eHTpasibHOI YyacTuuu /1 /13.
B Micli po3TaiyBaHHsS paiioHy po6iT mpubopTO-
Ba 30HA 3a3HaE€ JIOKAJIbHOI'O PO3LIUPEHHS BHAC-
JIiIOK 3Ur3arono/[icHOro BUrTMHAHHSA KPaloBOTo
NOPYIIEHHA | yTBOPEHHS BHYTPILIHbOTO KYTa,

Lyvenska area
Area of works is located in the southern ripar-
ian zone of the central part of the Dnipro-
Donetsk rift according to the existing schemes
of tectonic zoning. Restrained zone undergoes
local expansion as a result of the zigzag bending
of the marginal disturbance and the formation
of an internal corner, limited by its northwest-
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Fig. 2.19. Structural and tectonic position of the work area according to the “Tectonic map
of the oil and gas regions of the southwestern USSR”. See legend on the fig. 2.17

00MeKeHOT0 MiBHIYHO-3aXiIHUM i LIMPOTHUM
roro ¢pparmMenTamu (puc. 2.19).

HaiixapakTepHilIMMU CTPYKTYPHUMHU PoOp-
MaMHM NPOJyKTHUBHOI TOBIII KapOOHY MiBAEHHOI
NpUOOPTOBOI 30HU € MO3/10BXKHI BaJIU.

Po3TaiyBaHHs M0 pO6IT y 30HI AMHA-
MiYHOTO BNJIMBY TJIMOUHHOI 3/JBUTOBOI 30HU
JlO3BOJISIE IPUNYCTUTH HAABHICTh TYT NOpYy-
IIeHb JIICTPUYHOTO TUILY, 3 AIKUMU MOXYTb OYyTH
NOB’si3aHi BTOPUHHI TPIillIMHYBAaTi KOJIEKTOPH
SIK B 4OXJIi, TaK i y pyHIaMEHTI.

TakKMM YMHOM, CKJIa/IHA reoJiorivHa 6y/10Ba
nJioii po6iT BU3HAYAE NPIOPUTETHICTb CTPYK-
TYPHOT'O HampsiMy MOILIYKOBUX po6IT Ta ix opi-
€HTAL|i}0 Ha BUABJIEHHS JIOKQJIbHUX MiAHATb, 1[0
KOHTPOJIIOIThCSA JIPi6HOOT0KOBOIO TEKTOHIKOIO.

AHoMaJsibHa IPUCYTHICTb BoAHIO (puc. 2.20)
y OiAI'PYHTOBOMY MOBITPIi B MexKax J0CJIiKyBa-
Hoi nJioi 3adgikcoBaHa Ha KapTi.
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ern and latitudinal fragments in the location of
the area of works (fig. 2.19).

Longitudinal shafts are the most charac-
teristic structural forms of the productive car-
bon stratum of the southern riparian zone.

Location of the work area in the zone of
dynamic influence of deep shear zone suggests
presence of listric-type disturbances here. It
can be associated with secondary cracked col-
lectors in the cover and in the foundation.

Thus, complex geological structure of the
work area determines priority of structural
direction of exploration works and their ori-
entation towards detection of local uplifts con-
trolled by small-block tectonics.

Anomalous presence of hydrogen
(fig. 2.20) in the subsoil air within the studied
area is recorded on the map.
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Fig. 2.20. Map of distribution of methane, hydrogen, butane and isobutane in under-
ground air in Lyvenska area

Kopy/ibcbKa nioisa
3a CTPYKTYPHO-TEKTOHIYHOI MO3ULi€I0 MJIO-
ma po6iT po3TalioBaHa B MIPHUOCbOBiIN 30HI
A3, mo npussrae 3 3axony Ao JoHenbKoi
ckJagyactoi cnopyau (puc. 2.21). CTpyKTypHO
BOHA BXOJUThb 10 CKJIAZy 30HU aHTUKJIIHAJb-
HUX NIAHATb Ha NPOAOBXKeHHI [IpyKKiBCbKO-
KocTsaHTHHIBCbKOI aHTHKJiHaJi [loHbacy.

/’;? ] @ diapirs m gas deposits

Scale 1:50 000

Korulska area

Area of works is located in the axial zone of the
DDR according to the structural and tectonic
position. It is adjacent to the Donetsk folded
structure from the west (fig. 2.21). Structurally
it is part of the zone of anticlinal uplifts on the
extension of the Druzhkivsko-Kostiantynivska
anticline of Donbass.
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Fig. 2.21. Structural position of Korulska square
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YxkaJsiBcbKa IJjIo1ia

PaiioH po6iT po3TamoBaHuil Ha [liBHiYHOMY
6opTti 1/13 y Mmexxax Kopo60YKHMHCHKOTO MOJIi-
rony. Mogziesib 1ii€l MJIOILi TPAKTYETHCS HEOLHO-
3HA4YHO. 3a CTPYKTYPHUMHU NOGYy0BaMH 3a Bif-
6MBal4YUM rOPU30HTOM BEPXHbOBI3E€MCbKOTrO
nia’ spycy H>KHbOT0 Kap6oHy (VBz) TOJIOBHUM
CTPYKTYPHHUM i1 esleMeHTOM € [alIMHIBCbKUH
6JI0K, pO3TalllOBaHUM HA MiBJAEeHHO-CXiTHOMY
npoioBxxeHHi CTaponoKpoBCcbKo-JIe6 SXKUHCbKOT
AHTHUKJIIHAJIbHOI CTPYKTYPHOI 30HY, 1110 BKJIIOYAE
lamunHiBCbKY, [aHHIBCbKY Ta HOBOCTenaHiBCbKY
6paxianTuksiHazii (puc. 2.22).

Chkalivska area

Work area is located on the northern side of the
DDR within the Korobochkynskyi polygon. The
model of this area is interpreted ambiguously. Its
main structural element is the Hashyniv block,
located on the southeastern extension of the
Staropokrovsko-Lebiazhynska anticline struc-
tural zone according to the structural construc-
tions behind the reflecting horizon of the Lower
Carboniferous Upper Visean substage (VB2). It
includes the Hashynivska, Hannivska and Nov-
ostepanivska brachianticlines (fig. 2.22).
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Presence of anomalous hydrogen content
is recorded on the map (fig. 2.23).

Fig. 2.23. Distribution of hydrogen
content in the subsoil air at Chkalivska
square




BacumniiBcbKa mnjioiia
BaculiBcbKa CTpyKTypa po3TalloBaHa Ha MiB-
JIEHHO-CXiTHOMY CXWJIi XapKiBCbKOT'0 BUCTYIIY, 1110
yckaaaHtoe [liBHiyHu# 60pT [1/13. XapakTepHUMU
CTPYKTYPHUMHU YCKJIAJJHEHHAMU Li€l YaCTUHU
[liBHiYHOTO 6OPTY € 30HU JIOKAJIbHUX MiJHATD,
BUTSATHYTUX Y CYOLUIMPOTHOMY HaNPSIMKY.

BoseHb Ha ainsiHLi pobiT cniocTepiraBcs
B 11 Toukax, o ckaagae 5,4% Bijg 3arasbHoOI
KizibKoCTi (puc. 2.24).

Vasyshchivska area
Vasyshchivska structure is located on the south-
eastern slope of the Kharkiv ledge. It complicates
the North side of the DDR. Characteristic struc-
tural complications of this part of the North Side
are zones of local uplifts extended in the sublat-
itudinal direction.

Hydrogen was observed at 11 points on
the work site. It is 5.4% of the total amount
(fig. 2.24).
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Fig. 2.24. Hydrogen and helium distribution scheme in the subsoil air at Vasyshchivska Square

CxigHo-XapkiBcbKa Ta MasioporaHcbKo-
MocToBa AiJTAHKHU
CTpPYKTYpPHO-TEKTOHIYHY MO3UILil0 01 po6iT
BH3HAaYaE ii po3TalllyBaHHA B MiBJ€HHO-CXiIHI!
yacTuHi [liBHiyHoro 6opty A3 (puc. 2.25).
3a cxeMaMu TeKTOHiYHOTrO paioHyBaHHd /I/13
IJI011A po6iT po3TaloBaHa M06JIM3y 3aXiJHOTO
Kparo BosiuaHcbKoro 6/10Ky dyHaaMeHTy (CKJia-
AoBol yacTuHHU [IpuasoBcbKo-binropoacsko-
PoccomancbKoro Mera6Jioky), 1o NpUJasArae
Ao cyomepugianbHoi OpixoBo-XapKiBCbKOI
Mi>KMera6Ji0KOBOi LIOBHOI 30HU TJIMOWMHHUX
po3y10MiB pyHAaMeHTy. OCTaHHS IPOCTEXYETHCSA

yepes /1/13 i3 Y11 Ha BopoHi3bkuil MacuB.

Ha ¢oni nepeBakaroyoro no3zo0BXHbOTO
CTPYKTYPHOTO IJIaHY JOCTaTHBO YiTKO MPOCTe-
KYETBCA I0NlepeYHa 30HaJIbHICTh.

3a pesyJsibTaTaMu CelCMOPO3BiJKU 3a BiJ-
6uBarw4uM rop. Vsz-n(Civ) Masioporancbka ta ByJi-
rakiBcbKa CTPYKTYPH KapTyOTbCs SIK cybnapa-
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Skhidno-Kharkivska and Malorohansko-
Mostova sites

Structural and tectonic position of the work area
is determined by its location in the southeastern
part of the Northern side of the DDR (Fig. 2.25).
The work area is located near the western edge
of the Volchan block of the foundation (a com-
ponent of the Priazovsko-Bilhorod-Rossoshan
megablock) according to DDR tectonic zon-
ing schemes. It is adjacent to the submeridal
Orichovo-Kharkiv intermegablock suture zone
of deep basement faults. The last one is traced
through the DDR from the Ukrainian Shield to
the Voronezh Massif.

Transverse zoning can be traced quite
clearly against the background of the prevailing
longitudinal structural plan.

Malorohansk and Bulhakivsk structures
are mapped as subparallel narrow latitudinally
elongated asymmetric horst anticlines, bound-




JieJIbHI BY3bKi IIMPOTHOBU/LOBXEHI aCUMeTPUYHI
ropCcT-aHTUKJiHAJi, 06MeXKeHi He3TiJHUMU CKU-
JaMu. 3axiiHI MeXi UX CTPYKTYp CHiBIALAKTh
i3 fyronofiioHMM ¢$pparMeHTOM HE3TiJHOTO CKH-
2y, 3i cxo/1ly BOHU 0OMe)KeHi 3TiTHUMU CKUJITaMU.

ed by discordant thrusts. They are based on the
results of seismic exploration along the Vs2-n(Civ)
reflecting horizon. The western boundaries of
these structures coincide with the arc-shaped
fragment of discordant skid. They are bounded
by compatible skids from the east.
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Fig. 2.25. Structural and tectonic position Skhidno-Kharkivska and Malorohan-
sko-Mostova sites

MaJsioporanbcbKo-By/irakiBcbKa mnjioia

Malorohansko-Bulhakivska area

BogeHb Ha AinsiHIi po6iT ciocTepiraBcsi y 4 Tou- Hydrogen was observed at 4 points on the work
Kax, 1o ckyaaaae 1,6% Bij 3arasibHOiI KisibkocTi — site. [tis 1.6% of the total amount (fig. 2.26).

(puc. 2.26).
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Fig. 2.26. Schematic map of the distribution of gases in the subsoil
air on Malorohansko-Bulhakivska area
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Byya3sbko-I'pymieBcbKa 1ioia
Bosienb Ha fiisiHLI po6iT ciocTepiraBcs y 5 noo-
JUHOKHUX TouKax (puc. 2.27).

Buchazko-Hrushevska area
Hydrogen was observed at 5 individual points
on the work site (fig. 2.27).
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Fig. 2.27. Distribution scheme of the content of hydrocarbon gases, hydro-
gen and helium in the subsoil air on Buchazko-Hrushevska area

CkBOpLiBCbKa IJIOIIA
3a cy4acHUMH yABJIeHHAMU CKBOpLIBCbKe pOJ0-
BUIIle po3TalioBaHe Ha [liBHiYHOMY 60pTi i mpe/1-
CTaBJIEHO JIAHL[IOTOM Pi3HUX 3a pO3MipaMHU Npo-
AYKTUBHHUX JIOKaJIbHUX FOPCT-aHTUKJIIHAJIbHUX
HiAHATBH, BUTATHYTUX Y CyOLUMPOTHOMY (3axifjHO-
niBHIYHOMY, 3axiIHOMY) HaNpsMKY. Y Bigkaagax
HWXKHBOTO KapO0OHY BOHM KapTYIOTbCA celcMiy-
HUMU MeTOZaMU Yy BUTJISAI O4HOOIUHUX FOPCT-
aHTUKJIIHAJIel, pO3MeXOBaHUX NIONepeYHUMHU
nopyweHHaMHu. [liBAeHHO-3axiHI KpuJa CTPyK-
TYp NOJIOTI 1 IPOTAXKHI, MIBHIYHO-CXITHI — KOPOT-
Ki 1 3pi3aHi He3rij-

Skvortsivska area

Skvortsivska deposit is located on the North
Side According to modern concepts. It is rep-
resented by a chain of productive local horst
anticlinal uplifts of different sizes, stretched
in sub-latitudinal (west-northwest) direction.
They are mapped by seismic methods in the
form of one-sided horst anticlines delimited
by transverse faults In Lower Carboniferous
deposits. South-western wings of the structures
are gentle and long, the north-eastern ones are
short and cut by discordant slopes. The depos-

it is characterized

HUMMU CKugamu. s
poloBHIA XapakK-
TepHi 6araTomnJac-
TOBI NOKJaAH, CKJIie-
MiHHI, TEKTOHIYHO
eKpaHOBaHi. ¥ nsaHi
KiJIbKICTh NIPOAYK-
TUBHUX TOPU30HTIB
Ta BUCOTa MOBEPXY
HapTOra3oHOCHOCTI

by  multi-layered,
vaulted, tectonical-
ly shielded deposits.
Number of produc-
tive horizons and the
height of the oil and
gas bearing surface
in different areas
and the blocks com-
plicating them are

Ha pi3HUX JiJsTHKAX changing in the plan.

Ta YCKJAJHIOIOUUX IX | L ‘:,‘\ o Hydrogen
. . B e PPN cale 1:

6JIOKIB 3MiHIOEThCA. el T S was observed at 19

C2He E-6 (100)>0.66 E-6 ethane

B opageHO©bB
Ha AiIAHII pobiT cro-
crepiraBcsa y 19 tou-
kax (puc. 2.28).

C3Hs E-6 (32) propane .,c.Hm (1) isobutan . nC:Hu (2) butan

Fig. 2.28. Scheme of the distribution of hydrogen and HC
content in the subsoil air at Skvortsivska square
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points on the work
site (fig. 2.28).




XMKHAKIBCbKa IJIOIIA

3a iCHylOUMMHU CXeEMaMU TEKTOHIYHOr0 pano-
HYBaHHS MJola A0CJi/I>)keHb po3TallloBaHa
B NMiBHi4HiM npubopToBi 30Hi /13 (puc. 2.29).
[eosoriyHa 6yz0Ba 1i€l 30HM BU3HAYAEThCS
MaKcuMaJibHOo0 A4 J/I3 TEKTOHIYHO aKTHB-
HicTio mpoTsrom Bciei icTopii ii dopmyBaHHS,
NiJBUIEHHAM NOTY>XXHOCTI BigKaaAiB yoxyia
y HanpsMKY Z10 IprUocboBoi 300U /I/[3, mopyieHi-
CTI0 PYHJAMEHTY IL[IJIbHOI MEPEKEI0 PO3SPUBHUX
JUCJIOKaIlil, APi6HOGJIO0KOBOI TEKTOHIKOIO.

0co6/1MBICTIO reosIOTiYHOTr0 po3pi3y pojo-
BUII npu6opToBOoi 30HU /I/13, Ha BiAMiHY BiA
i [liBHiUHOTrO GOPTY, € MPUCYTHICTD MiJ BiAK/I1a-
JlaMHW KapOOHY YTBOpeHb BEPXHbOTO JIEBOHY,

Khyzhniakivska area

The research area is located in the northern bor-
der zone of the DDZ (Fig. 2.29) according to the
existing schemes of tectonic zoning. Ggeological
structure of this zone is determined by the max-
imum tectonic activity for the DDR throughout
the history of its formation, increase in the thick-
ness of the cover deposits in direction of peri-
axial zone of the DDR, foundation disruption by
a dense network of discontinuous dislocations
and small-block tectonics.

Presence of Upper Devonian salt-bearing
formations under the carbon deposits is a fea-
ture of geological section of deposits of the shore
zone of the DDR in contrast to its northern side.
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Fig. 2.29. Structural position Khyzhniakivska area

AKi BMIIIYIOTh CiJib. PO3M0/i/ COJILOBOI TOBIILi
HepiBHOMipHUH i migNOpsAAKOBHUN APiO6HOG-
JIOKOBi# cTpyKTypi dyHaameHTy. [lonacTuuHi
nepeMilieHHA COJII CIPUYUHAKTDb JO0LATKOBI
CKJIaZ{4acCTi YCKJIQ/IHEHHS TUIY KPUIITOAiaMipiB
Ta JIOKaJIbHUX JIiH3 (poAoBula ByrpyBaTiBcbKe,
3axigHo-KoziiBcbke, Pubasnbcbke).

[I[poAyKTUBHI TOPU3OHTHU NPUYPOYEHI
Jl0 Bi3elCbKOI'0, TYPHENCBKOI'0 IPYCiB HUXKHBO-
ro Kap6oHy i paMeHCbKOTro — BEPXHbOTO JI€BOHY.
Ha Pu6asibcbKOMY pO/IOBUII MPOAYKTUBHI TAaKOX
Tpiac Ta topa. Kosnektopu — nickoBuku. Ekpa-
HU — apriJiTH, Cijib, TEKTOHIYHI MOPYIIEHHS.

[IpucyTHICTH BOAHIO B NiAIPYHTOBOMY
MOBITPI OCAIIXKYBaHO1 TEPUTOPII ciocTepira-
Jacs avuie y 21 touui (puc. 2.30).
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Ddistribution of the salt layer is uneven and is
subordinated to the small-block structure of
the foundation. Plastic movements of salt cause
additional folding complications such as crypto-
diapirs and local lenses (Buhruvativske, Zakhid-
no-Koziivske, Rybalske deposits).

Productive horizons are confined to the
Visean, Tournai levels of the Lower Carbonifer-
ous and Famennian - Upper Devonian. The Trias-
sic and Jurassic are also productive in the Rybal-
sky deposit. Collectors are sandstones. Screens
are argillites, salt, tectonic disturbances.

Presence of hydrogen in the subsoil air of
the studied area was observed only at 21 points
(fig. 2.30).
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Fig. 2.30. Scheme map of hydrogen distribution in the subsoil air at Khyzhniakivska square

I0niiBcbKe pogoBuILe

JlinsiHka po6iT po3TamoBaHa B XapKiBCbKil
o6JiacTi Ha Mexi BaskiBcbKkoro, XapKiBCcbKOro
i bBoroayxiBcbkoro paroHisB. [lnoma gocaiixeHb
po3TalioBaHa MiXK HaceJIEHUMHU NyHKTaMu Baui-
kU Ta CTapuit Mepuuk. bisibiia yacTUHA AIITHKU
IPOXOJAUTH B3/J0BXK NOUMH piuKH, 1IKa NPOCTH-
ra€ETbCA Maie B CYyOLIMPOTHOMY HANpPSMKY.
[lluprHa 3aniaBu piyku carae 0 1,0 kM.

BoseHb Ha ainsiHLi pobiT cnocTepiraBcs
B 11 Toukax, o ckaazgae 5,4% Bijg 3arasbHOI
KiJIbKOCTI.

He3Ba)kawuu Ha MaJjay KiJIbBKICTb TOYOK
CIIOCTepeXeHb BO/IHIO, HE0OXiJHO 3a3HAYUTH, 1110
6is1b1icTh TOYOK (10 TOYOK) yTBOPIOIOTH CKYII-
YeHHS Ha CXiHIiN AiasgHLi po6iT 3a po3JioMOM,
BUSIBJIEHUM 3a JaHUMHU KocMoJeliudppyBaHHS,
Jie piuka Yia pi3ko 3MiHIO€ HAaNIpsAMOK CBOEI Teyil.

060JI0HCBKA CTPYKTYpa
TepuTtopis po6iT HaEXUTH J10 JTiBOGEpPEXKHOT
4yacTUHU [IpUAHINPOBCHKOI HU3UHMU i ABJIFE
c006010 piBHUHY, 3aUHATY APEBHIMU i MOJIOJUMU
Tepacam p. [IHinpo. AGCO/IOTHI BiAMITKH KOJIU-
BarThbcd Ha 80-90 M. [lixBUullleHHA criocTepira-
€TbCS Yy NIBHIYHO-CXiJHIM YaCTHHI AiITHKU POOIT.
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Yuliivske deposit

The site of works is located in the Kharkiv region
on the border of Valkivskyi, Kharkivskyi and
Bogodukhivskyi districts. The research area is
located between the settlements Valky and Staryi
Merchyk. Most of the site runs along the flood-
plain of the river. It extends almost in sub-lati-
tudinal direction. Width of the river floodplain
reaches 1.0 km.

Hydrogen was observed at 11 points on
the work site. It is 5.4% of the total amount.

[t should be noted that most of the points
(10 points) form a cluster in the eastern part
of the works behind the fault Despite the small
number of hydrogen observation points. They
are revealed by cosmodecoding data, where Uda
River abruptly changes direction of its flow.

Obolonska structure
The works site territory is reffered to the left-
bank part of the Dnieper lowland. It is a plain
occupied by ancient and young terraces of
the Dnipro river. Absolute elevations vary by
80-90 m. The elevation is observed in the north-
eastern part of the works site.




BoseHb Ha AisiisiHI po6iT cnocTepiraBcs
y 8 Toukax, 10 ckyiazgae 5,3% Biz 3arasbHOI Kijib-
KocTi (puc. 2.31).

Hydrogen was observed at 8 points on
the work site. It is 5.3% of the total amount
(fig. 2.31).
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Fig. 2.31. Distribution scheme of helium, hydrogen and HC content in the subsoil
air at the Obolonska structure

Ainaaku OgpuHka Ta lopoguineHcbKa

3a cyyaCHUMHU CXeMaMU TeKTOHIYHOTr 0 palloHy-
BaHHs [liBHiYHOTrO 60PTY, palioH pobiT po3Mi-
IeHUW y LeHTpaJIbHIK yacTUHI XapKiBCbKOTO
6JIOKY, 1110 € CKJIaZJ0BOIO YaCTUHOIO MoMepey-
Horo JlHinpoBcbko-Kypcbkoro (Kypcbhko-
CepeIHbOHINIPOBCHKOT0) MerabJyioKy GyH/[aMeH-
Ty CapMaTCbKOTO0 LMTA.

BosieHb Ha AijisiHI po6iT cnocTepiraBcs
y 89 Toukax, mo ckaagae 42,4% Bif 3arajibHOI
KizbkocTi (puc. 2.32).
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Odrynka and Horodyshchenska sites
The works area is located in the central part of
the Kharkiv block according to modern schemes
of tectonic zoning of the Northern side. It is
a component of transverse Dniprovsko-Kurskyi
(Kursko-Serednodniprovskyi) megablock of the
Sarmatian shield foundation.

Hydrogen was observed at 89 points on
the site of works. It is 42.4% of the total amount
(fig. 2.32).
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Fig. 2.32. Scheme of hydrogen content distribution in the subsoil
air of Odrynka and Horodyshchenska sites

TomanriBchbKa IJjoma

B cTpykTypHOMYy muaHi /loHebKOro 6aceiny
JIucuyaHCbKUU reosioro-npoMMUCA0OBUN palioH
3aliMa€ NiBHIYHO-3axiJJHy Y4aCTUHY MiBHIYHOI
30HHU CKJaadacToro Jloub6acy. 3a 0COGJIMBOCTIMHU
TEKTOHIYHOI 6YZJ0BU IJIOLA PAKOHY MO/iJISIETbCS
Ha /IBa Pi3HUX CTPYKTYPHUX eJleMeHTH: 1) moJio-
Ca KyINOJIbHUX MiJHATH, L0 3HAXOAATHCA MIXK
JlucuyaHcbkuM Ta [liBHIYHOAOHELILKUM HAaCyBOM,
2) MOHOKJIIHaJIbHUHW CXWJ MiBHIYHO-CXiJHOTO
Kpusa baxMyTCbKOI KOTJIOBUHHU.

BoseHb Ha ainsiHLi pobiT cnocTepiraBcs
y 80 Toukax. Po3nogin fioro Ha TepuTopii foci-
JKeHb HEPIBHOMIpHUM. MaKkcMMasibHI 3HaYeHHSA
CIOCTepiraloThCA Ha MiBJEeHb BiJl JINCUYaHCHKOTO
HacyBy (puc. 2.33).
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Tomashivska area
Lysychanskyi geological and industrial district
occupies the northwestern part of the northern
zone of the folded Donbass In the structural plan
of the Donetsk basin. The area of the district is
divided into two different structural elements
according to the peculiarities of the tecton-
ic structure: 1) strip of domed uplifts located
between the Lysychanskyi and North Donets
thrusts, 2) monoclinal slope of the northeast-
ern wing of the Bakhmut basin.

Hydrogen was observed at 80 points on
the work site. Its distribution on the research
territory is uneven. The maximum values are
observed south of the Lysychanskyi thrust
(fig. 2.33).
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Fig. 2.33. Hydrogen content distribution scheme in the subsoil air at Tomashivska square

BisocapaiicbKa JiIsiHKa

3a npoBe/iIeHMMU PUTNIOBEPXHEBUMHU CTPYKTYPHO-
aTMOreoxiMiYyHHMMU JOCIi>KeHHSIMHU Ha bisoca-
paiCbKil 011 YTOYHEHO ii CTPYKTYPHY MO/IeJb.
30KkpeMa, 3a pe3yJbTaTaMU JelIUPpPyBaHHSA
KOCMO3HIMKIB BHSIBJIEHA CUCTeMa HEOTEKTOHIYHO
AKTUBHUX NOPYLIEHb Ta KiJIbIIEBUX CTPYKTYP, AKI
3a [VIaHOBHUM PO3MIillleHHAM Ta L[IJIbHICTIO CYyTTE-
BO BiZIpi3HAETHCA BiJj NOpPYLIEHb, 3aKapTOBaHUX
reodisMYHUMHU MEeTOZ[aMHU.

BogeHb Ha aingHLi pobiT cnocTtepi-
raBcga y 100 npob6ax, mo ckuaagae 48,1% Bin
3araJibHoi KiJIbKOCTi. MakCcHUMa/JbHUU BMIiCT
15,0510 06.%. CepeiHe 3HAYEHHS, 32 BUHSAT-
KOM yparaHHux npo6, cranHoButhb 0,46. CtaH-
JnapTHe BigxuseHHss — 0,66. 3a $oHOBI BBaXKa-
I0TBhCSI TOYKH, 1[0 MepeBUILLYIOTh 0,79¢107 06.%.

3axigHo-/IeBeHIiBCbKa MJIOIA

Ha 3axigHo-JleBeHIiBChKiM mJjolli AiJITHKaA
JOCJiKeHb OXOMJIKBaJa 3aXijJHy 4aCTUHY
JleBeHI[iBCbKOI NPOAYKTUBHOI CTPYKTYPHU i NPHU-
JIerJly J10o Hel i3 3axoAy TepUuTopit. 3 miBHOYI
3axigHo-J/leBeH1iBChKa mionja Mexye 3 KepHo-
CiBCbKO10 MJI011el0. 3arajibHa mJouia pobiT cka-
Jana 22,5 km?,
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Bilosaraiska area

Structural model of Bilosaraiska area was refined
according to the near-surface structural and
atmogeochemical studies. System of neotectoni-
cally active disturbances and ring structures was
discovered based on the results of the decoding
of space photographs. It differs differs signifi-
cantly from the disturbances mapped by geo-
physical methods in terms of planned placement
and density.

Hydrogen was observed in 100 samples at
the work site. It is 48.1% of the total amount.
The maximum content is 15.05¢103 vol.%. The
average value excluding hurricane samples is
0.46. Standard deviation is 0.66. Points exceed-
ing 0.79¢107 vol.% are considered as back-
ground.

Zakhidno-Leventsivska area

The research area covered the western part
of the Leventsivska productive structure and
the territory adjacent to it from the west on
the Zakhidno-Leventsivska area. Zakhidno-
Leventsivska Square borders Kernosivska Square
from the north. The total area of works was
22.5 km?.




BoseHb Ha AisisiHI po6iT cocTepiraBcs
y 49 npob6ax, mo ckuaagae 27,8% Bij 3arajibHOl
KiZIBKOCTI. MakcuMasibHUM BMicT 6,48¢102 06.%
(puc. 2.34).

Hydrogen was observed in 49 samples at
the works site. It is 27.8% of the total amount.
Maximum content 6,48¢10 vol.% (fig. 2.34).
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Fig. 2.34. Scheme of distribution of hydrogen in subsoil air at Zakhidno-Leventsivska square

YnbsaHiBCbKO-Opi/ibCbKa 30Ha Ta

AKcHOTiBCbKa IJIOIA
3a reoJIOTiIYHUMY YMOBaMU ILJIOMi 3aMJIaHOBAHUX
JOCJi>KeHb po3MillleHi B pi3HUX CTPYKTYpPHO-
TeKTOHiYHUuX 30Hax [I/I3 — Ha ii IliBHiYHO-
My 60pTi Ta B [liBAeHHiI NpubGOPTOBiH 30Hi,
B MeXaXxX AKUX CTPYKTYPHO-TeO0JIOTiYHI YMOBH
dbopmyBaHHs pogoBull BB cyTTEBO Bifpi3Hs-
IOThCH.

AKcroTiBCbKa IUIOLLA PO3TAalllOBaHa B LIEH-
TpasbHiK yacTuHi [liBHiYHOTO 60pTY /13 i MpHU-
ypouyeHa 20 PakUTHAHCbKO-KOp0O60OYKUHCHKOI
MO3J40BXHbOI CTPYKTYPHO-TEKTOHIYHOI
30HU y CKJaAi npiopUuTeTHOI PAKUTHAHCBHKO-
OcTpoBepXiBCbKOI TOPCTOBOI JAiJIAHKU
(FopoauieHcbKo-BacuiBcbKoi JiHiT CTPYKTYP)
y Mexax XapKiBCbKOIro BUCTYNy pyHAaMEHTY.

OpinbcbKa muiowa. Boagenb Ha pingHni
pobiT cnocTepirascsa y 49 npobax, 1110 CKJIa/la€e
27,8% Bij 3araspHOI KiJibKOCTi. MakcuManbHUN
BMicT 6,48¢1073 06.%.

BosieHb cniocTepiraeTbcsa B NOOAMHOKHUX
TOYKax i yTBOPIOE JIPiOHI XaOTUYHO PO3TalllOBa-
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Ulianivsko-Orilska zone

and Aksiutivska area
Areas of the planned research are located in
different structural and tectonic zones of the
DDZ according to the geological conditions. It is
located on its northern side and in the southern
border zone. There the structural and geological
conditions of the formation of HC deposits differ
significantly.

Aksiutivska area is located in the central
part of the Northern side of the DDR. It is con-
fined to the Rakytniansko-Korobochkina longi-
tudinal structural-tectonic zone as part of the
priority Rakytniansko-Ostroverkhivska horst
section (Horodyshchensko-Vasyshchivska line
of structures) within the Kharkiv ledge of the
foundation.

Orilska area. Hydrogen was observed
in 49 samples at the site of works. It is 27.8%
of the total amount. Maximum content was
6,48¢107 vol.%.

Hydrogen is observed in single points. It
forms small, randomly located anomalies grav-




Hi aHOMaJii, L0 TSKiIOTh /10 30BHIILIHIX KOHTYpiB  itated to the outer contours of radon anomalies
paZloHOBUX aHOMaJiH (puc. 2.35). (fig. 2.35).
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Fig. 2.35. Distribution scheme of Hydrogen content in the subsoil air
at Ulianivsko-Orilska zone ta Aksiutivska area

IliBAeHHO-OpisIbCbKa AiIsTHKA

Bogenb Ha fiisiHii po6iT BctaHoBsieHo y 50 Toy-  Hydrogen was detected at 50 points on the site

Kax, 110 ckiagae 28,4% Bij ix 3arasnbHoOi Kiibko-  of works. It is 28.4% of their total number (fig.
cTi (puc. 2.36). 2.36).

Pivdenno-Orilska site
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Fig. 2.36. Distribution scheme of Hydrogen content in the subsoil
air at Pivdenno-Orilska site
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AKcoTiBCbhKa IJIOIIA

BoaeHb Ha finsAgHLi po6iT BUsABJEeHUN y 95
npob6ax, mo ckyganae 51,6% Bix 3arasbHOi
KisibKoCTi (puc. 2.37). MakcMMaJibHUH BMiCT
34,7610 06.%. 3a «yparaHHi» 3Ha4yeHHs BBa-
KaJIMCS TakKi, o nepeBULyOTh 3,210 (13 3Ha-
yeHb). CepeniHe cTaHOBUTH 0,64, cTaHapTHE BijI-
xuneHHa — 0,85. 3a aHoMa/IbHi HaMU BBaXKaJIUCh
3HaYeHHs, 1110 nepeBUINYIOTh 1,07¢1073 06.%.
BusaBaeno 60 aHoMaJ/JIbHUX 3Ha4YeHb BOJHIO, 1110
cksagae 32,6% Bif 3arajibHOI KiJIbKOCTI.

Aksiutivska area

Hydrogen was detected in 95 samples at the
works site. It is 51.6% of the total amount
(fig. 2.37). The maximum content is 34.76¢103
vol.%. “Hurricane” values were values exceed
3,2¢103vol.% (13 numbers). Average is 0.64,
the standard deviation is 0.85. Values exceed-
ing 1.0710° vol.% were considered abnormal.
60 anomalous hydrogen values were detected.
Itis 32.6% of the total amount.

. H,»10-%vol%
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Fig. 2.37. Distribution scheme of Hydrogen content on the subsoil
air at Aksiutivska area

IlnaTiBCchbKa nJioia

3a CTPYKTYpPHO-TEKTOHIYHOO0 no3uuieto [lnaTis-
CbKe pO/IoBUIIle PO3MillleHe Y MiB/IeHHO-CXiIHil
yactuHi [liBHiYHOI 60pTOBOI 30HU [|/13.

3a pesysabTaTaMM aHaJi3y poO3moAiay
BOJIHIO B MeKax IJIOILi po6iT BCTAHOBJIEHO, 1110
JJis IepeBaXHOI KiJIbKOCTI aTMOTreoXiMiYHUX
npo6 BMicT H: HUXK4Ye YyTJAUBOCTI aHaJi3y
(<0,01 06.%). Bosenb cnocTtepiraBcs Jiuiie
B TPbOX TOYKaAX.

IliBHiYHO-CKBOPIiBChKA IJIOILA
[liBHiYHO-CKBOpLiBChKa MJIOIAa pO3TalloOBaHa
B MiBJleHHO-CXiHiK yacTuHi [liBHiYHOTO 6OPTY
JJ13, yckna/iHeHiM XapKiBCbKUM BUCTYIIOM.

AHoMau1i BOAHIO YTBOPIOE LIMPOKY EAUHY
aHOMaJli1o, 1[0 pO3TallOBaHa llepeBaXKHO B3/10BXK
3BOPOTHOr0 CKUAY i 0611MoBY€e Ky3bMU4iBCbKY

CTPYKTYpY (puc. 2.38).
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Plativska area

Plativska deposit is located in the southeastern
part of the Northern Onboard Zone of the DDR
according to the structural and tectonic position.

H: content is below the sensitivity of the
analysis (<0.01 vol.%) for the majority of atmo-
geochemical samples. It was established accord-
ing to the results of the analysis of the distribu-
tion of hydrogen within the work area. Hydro-
gen was observed only at three points.

Pivnichno-Skvortsivska area
Pivnichno-Skvortsivska area is located in the
southeastern part of the Northern side of the
DDR. It is complicated by the Kharkiv ledge.

Hydrogen anomaly forms wide single
anomaly located mainly along the reverse dis-
charge and borders the Kuzmychiv structure
(fig. 2.38).
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Fig. 2.38. Distribution scheme of Hydrogen content
in the subsoil air at Pivnichno-Skvortsivska area

KepHociBcbko-HoBomaHgpiBchbKa IJI0IA
3a reoJioriYHUMU YMOBaMU IJIOIA 3allJIaHOBA-
HUX JIOCJi/PKeHb pO3MillleHa Yy MiBJeHHO-CXiAHIN
yactuHi [liBgeHHol npub6opToBoi 30U /[/13,
dKa BiAPI3HAETHCA NiABULIEHO TEKTOHIYHOIO
AKTHUBHICTIO MPOTSToM Bci€l icTopii dopMyBaHHs
JJ13. [i1 BnracTuBe cTpiMKe 36i/bIIeHHSA HOTYX-
HOCTI pi3HOBIKOBHUX BiJJKJIa/liB Y HANPSAMKY
NpUOCHhOBOI 30HH, aKTMBHA 6JIOKOBA TEKTOHIKa,
0COOJIMBO Ha aBJIAKOTeHOBIH cTail, aKTUBHUH
NposiB MpoleciB rasokinesy (puc. 2.39).

Kernosivsko-Novoshandrivska area
Area of the planned research is located in the
southeastern part of the Southern Coastal Zone
of the DDR according to the geological condi-
tions. It is characterized by increased tectonic
activity throughout the history of the DDR for-
mation. It is characterized by a rapid increase
in sediments thickness of different ages in the
direction of the axial zone, active block tectonics
(especially in the avlakogen stage), active mani-
festation of halokinesis processes (fig. 2.39).
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9. Distribution scheme of Hydrogen content in the subsoil air at

Kernosivsko-Novoshandrivska area

BogeHnb 3yctpinyTuii y 90 npobax. Makcu-
MasIbHUH BMicT 7,36¢1073 06.%. CepeaHii BMicT
0,51107%. 3a aHOMa/IbHI HAMU 6y TPUUHATI
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Hydrogen was found in 90 samples. The
maximum content was 7.36¢107 vol.%. The
average content was 0.51¢107 vol.%. We accept-




3HAa4YeHH{, 10 NMepeBUILIYIOTh MiHIMaJbHO-
aHoMaJsibHe 0,78¢102 06.% . Buasyieno 54
3HAa4YeHH{, 10 NMepeBUILIYIOTh MiHIMaJbHO-
aHoMaJibHe 3HavyeHHs (33,54% BiA 3aranbHOI
KIJIbKOCTI), IKi po3TallloBaHi, IepeBaXKHO Y 3aXi/l-
Hill YaCTUHI TepUTOPII JOCTI/PKEHD.

Jy6iBcbKa AisTHKA

3a reoJIOTiIYHUMU YMOBaAMHU IJIOUA JOCTIPKEHb
po3MillleHa y NiBJeHHO-CXiAHIN yacTuHi [liBen-
Hoi npu6opToBOi 30HU /I/13, sika BiIpi3HAETHCSA
MiBUILLEHOK TEKTOHIYHOIO aKTUBHICTIO IPOTH-
roM Bciei icTopii popmysanns J/13. [it BracTuse
CTpiMKe 30i/IbllIEHHS MOTY>KHOCTI Pi3HOBIKOBUX
BIZIKJIa/IiB Yy HAIPSAAMKY MNPHUOCbOBOI 30HU, aKTUB-
Ha 6JIOKOBa TEKTOHIKa, 0CO6JIMBO Ha aBJlaKore-
HOBIH cTajii, aKTUBHUH NPOSIB MPOIECIB rajao-
KiHe3y.

BosieHb 3ycTpinyTuii y 44 npob6ax. Makcu-
MaJIbHUH BMicT 5,610 06.%. BisbiiicTe To4ok
3 BU3HAYEHUM BO/IHEM IIPOCTOPOBO THAXKIE J10 MiB-
HiIYHOI YaCTUHMU AiNsgHKH (puc. 2.40).

ed values exceeding the minimum anomalous
0.7810° vol.% as anomalous. 54 values exceed-
ing the minimum anomalous value (33.54% of
the total number) were found. They are located
mainly in the western part of the research area.

Dubivska site

Research area is located in the southeastern part
of the Southern Coastal Zone of the DDR accord-
ing to the geological conditions. It is character-
ized by increased tectonic activity throughout
the history of the DDR formation. It is character-
ized by rapid increase in thickness of sediments
of different ages in the direction of the axial zone,
active block tectonics, especially in the avlako-
gen stage, active manifestation of halokinesis
processes.

Hydrogen was found in 44 samples. The
maximum content is 5.6¢10 vol.%. Most of the
points with defined hydrogen are spatially grav-
itated to the northern part of the site (fig. 2.40).
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Fig. 2.40. Distribution scheme of Hydrogen

content in the subsoil air at Dubivska site

1 - contour of the works site, 2 - observation points (0.p.) and their numbers, 3 - structural elements
according to cosmodecipherment data: 4 - lineaments, 5 - ring structures; seismic surveys: 6 -bounda-
ry of the distribution of organic deposits, 7 - isogypses of reflecting horizon Vb4! (Cit), 8 - discontinu-
ous disturbances; 9 - hydrogen concentration (ne10- vol.%) in the sample
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JIl060THHChKA IJIOIIA

[3 cTPpyKTYpHO-TEKTOHIYHOI TOYKH 30Dy JIt060-
TUHCbKA CTPYKTypa po3TallloBaHa MiX /IBOMa
TeKTOHIYHUMHU 30HAMU NiBHIYHO-3aXiTHOT'O NpPO-
CTAraHHS i BIJHOCUTBCS 40 CUCTEMHU MaJloaMII-
JiTyaHUX ckaanok HlurniBcbko-CKBOPIiBCHKO-
I'ykiBcbko-KopoTtuibko-Poranceko-UyryiBcbKo-
Ba3uiiBChKOIl, NiBJEeHHIilIe KOl IPOXOJUTh
HOniiBcbko-KapaBaHiBCbKO-XOpOWIiBChKO-
besnwaiBcbko-BacunliBcbKko-/leHUCIBCHKO-
Kopo6oukuHCcbKO-TaluHiBChKa.

Y reosioriuHii 6yz0Bi mioli poo6iT npuiMa-
I0Th y4acTb NOPOAX JOKeMOpilicbkkoro ¢pyH1a-
MEHTY, IePEeKPHUTI 0CaZ0BOI0 TOBILE NaJE030H-
CbKOTI'0, ME3030MChKOT0 i KaliHO30MCHbKOTO BiKiB.
[ToTy>xHicTb ocagouHoi ToBuli 2500-3800 M.

3a po3no/iJioM BOJleHb MOAIIAE AiNAHKY
pOO6IT Ha IBi YaCTUHU — CXiZ|HY, e MAaKCUMaJIbHi
3Ha4YeHHd PO3TalllOBaHi Ha CXi/l BiJi MOpYyLIEHHS],
sike 06Mexye JIDOGOTUHCBKY CTPYKTYPY 3i CX0Ay,
i 3axiHy, e po3noBcrMKeHi GOHOBI 3HAYEHHS
(puc. 2.41).

Liubotynska area

From the structural and tectonic point of view
Liubotynska structure is located between two
tectonic zones of north-western extension
and belongs to the system of low-amplitude
folds  Shchyhlivsko-Skvortsivsko-Hukivsko-
Korotytsko-Rohansko-Chuhuivsko-Bazyliivskoi.
On south of the lastone there is Yuliivsko-
Karavanivsko-Khoroshivsko-Bezliudivsko-
Vasyshchivsko-Denysivsko-Korobochkynsko-
Hashynivska folds.

Precambrian basement rocks is covered by
Paleozoic, Mesozoic, and Cenozoic sedimentary
strata. It takes part in the geological structure
of the work area. Thickness of the sedimentary
layer is 2500-3800 m.

Work site is divided into two parts accord-
ing to the distribution of hydrogen. First one is
eastern. There the maximum values are locat-
ed to the east of the disturbance that limits the
Liubotynska structure from the east. Another is
western one. There the background values are
spread (fig. 2.41).
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Fig. 2.41. Distribution scheme of Hydrogen content in the subsoil air at Liubotynska area
1 - isolines of hydrogen content indicators (H2¢10%, vol.%); 2 - points of observation; 3 - disturbances:
a) compatible, b) incompatible; 4 - isogypses of the reflecting horizon Vvs-p(Civi); 5 - their numbers;
6 - boundary of the works site. Names of structures: L - Lyubotynska

ba3uiiiBcbKa njioma
CTpPYKTYpHO-TEKTOHIYHY MO3UILil0 MJIOIIi pOo6iT
BH3HA4Ya€ MOHOKJIiHa/IbHUY cxuJ [liBHiYHOTrO
6opty [/13 y mexxax llluriaiBcbko-IamuHiBcbKoi
CTPYKTYPHO-TEKTOHIYHOI Mi/I30HH, yCKJIaJHEHU N
CUCTEMOI0 cy6Iapasie/ibHUX M03/0BXHIX MaJo-
aMIJIITYAHUX CKU/iB, HalliB3aMKHEHUX O6paxi-
AHTUKJIiHAJIEHN | TOJIOTUX CTPYKTYPHUX HOCIB.
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Bazyliivska area
Structural-tectonic position of the work area is
determined by the monoclinal slope of the DDR
Northern side within the Shchygliv-Hashiniv
structural-tectonic subzone. It is complicated by
the system of sub-parallel longitudinal low-am-
plitude thrusts, semi-closed brachyanticlines and




[Inomia po6iT mo BifkJIa/1ax Bi3eMCbKOTro spycy
Ma€ CKJIaJHy JIpiOHO6JI0KOBY OY/10BY.

AHoMau1ii BOJiHIO MalOTh HEPIBHOMipHUH
po3noain. Hai6inbi 3HauHi AiJISHKY NifBUILE-
HUX MOKAa3HUKIB BOJAHIO MPOCTOPOBO TAXKIIOTh
no basusiiBcebkol Ta 3axigHo-basusaiiBcbkoi
CTPYKTYP 3 OOKY IX MiBJIEHHUX CXUJIiB Ta /10 JIiJIsTH-
KM Ha KpalHbOMY 3axo/i mJolli pooiT (puc. 2.42).

gentle structural noses. Area of works on Visey
layer deposits has complex fine block structure.

Hydrogen anomalies have uneven distri-
bution. The most significant areas of elevated
hydrogen indicators spatially are gravitated to
the Basiliivska and Zahidno-Basiliivska struc-
tures from the side of their southern slopes and
to the area in the extreme west of the work area
(fig. 2.42).

H;10° 06.%

Fig. 2.42. Distribution scheme of Hydrogen content in the sub-
soil air at Bazyliivska area

Ilosie maxTu
«KpacHosiMmMaHCbKa»
[MlaxTa «KpacHosuMaH-
CbKa» po3TalloOBaHa
B lleHTpaJibHIiNA YyacTu-
Hi KpacHoapmilicbkoro
reoJioro-npoMHUCJA0BOTO

panoHy.

BogeHb BuU3Haue-
HUM y 32 n.c. Hal6inb
IHTEHCUBHI aHOMaJIil rasy
BCTaHOBJIEHI Mix PelopiB-
CbKUM Ta [JTH60KOSIPCHbKUM
CKMJlaMH, a TaKOX y NiB-
JAeHHoMYy kKpuJai ['pymiB-
CbKOTO0 cKuay (puc. 2.43).

Mine field
“Krasnolymanska”
“Krasnolymanska” mine is
located in the central part
of the Krasnoarmiiskyi
geological and industrial

district.

Hydrogen was
determined at 32 OP. The
most intense gas anoma-
lies are located between
the Fedorivskyi and Hly-
bokoyarsk disharges and
in the southern wing of
= | the Hrushivsky discharge
A (fig. 2.43).

718 H,010°, vol %

MeTpbl

Fig. 2.43. Distribution scheme of Hydrogen
content in the subsoil air in Mine field “Kras-
nolymanska”
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BaTaxxkiBcbKa 1Jjo1iia

[lsoma po6iT po3TamoBaHa y I/IM60KO 3aHype-
Hill npuockoBiil yactudi [I/13. Bigknaau nane-
03010, 110 YCKJIaJJHEeHI CTPYKTypaMH pi3HOTO
NOPSAZKY, XapaKTepU3YETbC aKTUBHUMU IPO-
ABaMU COJIAHOI TEKTOHIKU, HAABHICTIO KPYITHUX
AHTUKJIIHAJIbHUX CKJIaJJ0K TepeBAXKHO MiBHIYHO-
3axiIHOTO NPOCTATAHHS, IOTY>KHOI XEMOT'€HHOI0
NOKpHUIIKOI0. TyT BUSBJIEHO HAUOI/IbIII ra30KOH-
JleHCaTHi poJ0BUILa, IPUYPOUYEH] 10 MIXKKYII0JIb-
HUX [TIOXOBAHUX CTPYKTYP Y BifiK/1alaX HUKHBOI
nepMi. [lok1aiu MacUBHO-IJIACTOBI, TEKTOHIYHO-
€KpaHOBaHI TiJIaMU COJITHUX IITOKIB.

AHoMauil BOJAHIO MalOTh HEPIBHOMIpHUU
po3nojia (puc. 2.44). Hal6inbi 3HauHi AIITHKU
NiZIBULEHUX [TOKA3HUKIB BOJHIO IPOCTOPOBO
TSKIIOTH 10 3aXiJHOI YaCTUHMU [iJISTHKH POOIT,
B OCHOBHOMY, Ha npaBoMy 6epe3i p. Bopckuia,
i MalOTb MepU/ZiioHa/IbHE POCTATAaHHA.

Vatazhkivska area
Work area is located in the deeply submerged
axial part of the DDR. Paleozoic sediments are
complicated by structures of various orders.
They are characterized by active manifestations
of salt tectonics, presence of large anticlinal folds
with a predominantly north-west trend and pow-
erful chemogenic cover. The largest gas-conden-
sate deposits were discovered here, confined to
inter-dome buried structures in Lower Permian
sediments. The deposits are massive-stratified,
tectonically shielded by bodies of salt shafts.
Hydrogen anomalies have an uneven dis-
tribution (Fig. 2.44). The most significant are-
as of elevated hydrogen indicators are spatially
gravitated to the western part of the works site.
[t is mainly on the right bank of the Vorskla Riv-
er and have meridional extension
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Fig. 2.44. Distribution scheme of Hyd
Vatazhkivs

060J1I0HCBKA IJIOLLA
JlinssHka po6iT po3TamoBaHa B CeMeHiBCbKiM
patnioHi [lonTaBchbkil 06/1aCTi.

TepuTopiss pob6iT BifHOCUTHCA A0 JiBO-
6epexxHol yacTUHU [IpUAHINPOBCHKOT HU3UHU
i ABJIsse c0O6O0 piBHUHY, 3aUHATY ApPEBHIMH
i MosiogMMU TepacaMu p. JIHinpo. A6CoJIIOTHI
BiIMIiTKHU KoJsiuBarTbcsa 80-90 M. IliagBUILleHHA
CIIOCTEPITAaETHCA y NiBHIYHO-CXIAHINA YacTUHI
JUITHKU POOIT.

Po3snoain BMicTy KOHIeHTpaliid nokas-
HUKIB BOJIHIO HA TepuUTOpii O60JI0HCHKOI MJIOIIIi
BKa3aHO Ha puc. 2.45.
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Obolonska area

JliisiHKa po6iT po3TamioBaHa B CeMeHiBCbKiM
pavioHi [TosTaBCchbKii 061aCTi.

Territory of works is referred to the left-

bank part of the Dnieper lowland. It is a plain
occupied by ancient and young terraces of the
Dnipro river. Absolute elevations range from 80
to 90 m. The rise is observed in the northeastern
part of the works site.

The distribution of the concentration of

hydrogen indicators in the territory of Obolon-
ska area is indicated on fig. 2.45.
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Fig. 2.45. Distribution scheme of Hydrogen content in the subsoil air at
Obolonska area

ByauinaHcbko-YyTiBCcbKa IUI0IA
ByauiaHcbKko-YyTiBChKa MJIOM[A 3HAXOAUThCA
B [losrTaBCchKiM o6J1acTi Ha nmiBHIY Big MicTa [ToJ-
TaBa B MexaXx /[ukaHcbkoro, KoTeniBcbKoro,
[TonTaBcbkoro, Yy TiBCbKOr0 palOHIB.

ByauiaHcbKa AisisHKa. [osie BoiHIO Ma€
JIAMUCTUN XapakTep (puc. 2.46). Haibinbi
iHTEeHCHUBHI aHOMaJlii 36iratoThcs 3 MOPyIIEeHHS-
MU, BU3HAYEHUMHU 3a pe3yJbTaTaMU CelCMOpO3-
Biku. [1o nepudepii cosisHOro MITOKY B MiCISIX
NPUMHUKaHHSA NOPYLIEHb 0 WTOKY PiKCyloTbCA
HalO/IbII iHTEHCHUBHI 3HAaYEHHS BOJHIO. Y MeXKax
IITOKY QiKCYIOThCSA NiJ|BUILeHI 3Ha4eHHSI BOJHIO,
AKi IPOCTEXYIOThCA B HAIPSAMKY TEKTOHIYHHUX
NOpYIIEHb.

Budyshchansko-Chutivska area
Budyshchansko-Chutivska area is located in the
Poltava region to the north of Poltava city with-
in the boundaries of Dykansky, Kotelivskyi, Pol-
tavaskyi, Chutivskyi districts.

Budyshchanska area. Hydrogen field has
spotted character (Fig. 2.46). The most intense
anomalies coincide with disturbances deter-
mined by results of seismic exploration. The
most intensive values of hydrogen are recorded
in the places adjacent to the disturbances to the
shaft along the periphery of the salt shaft. Ele-
vated hydrogen values are recorded within the
shaft. It can be traced in the direction of tectonic
disturbances.

H,*107% vol%

max 2774
| average+3s 525
average+2s 401
avers1 55 339
average+1s 278
aver+1/2s 3
average-1S — 0.30

min 0.09

Fig. 2.46. Spatial distribution scheme of hydrogen in the sub-
soil air at Budyshchanska area
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PyHiBIIMHCBKA AiNsiHKA. Po3noain noss
BO/ZIHIO 3aJIeXKUTDb BiJl CTPYKTYPHHUX | TEKTOHIY-
HUX eJIeMeHTIiB, BU3HAaYeHUX 3a pe3y/bTaTaMHU
cericMopo3BiakM (puc. 2.47). Tak, BiH 06/1IMOBYE
COJISTHUH Jliallip Ta MPOCTEXKYEThCS B3/]0BX TEK-
TOHIYHUX NOPYIIEHb Ha CXiJ Bif Aiamnipy, yTBo-
proroyu [1-nofi6HYy aHOMaJit0, IKa 36iraeThcs
3 [IOpYLUEHHAMHU, BU3HAYeHUMHU 3a pe3yJibTaTaMU
CercMOpOo3BiKU.

Runivshchynska site. Distribution of
hydrogen field depends on structural and tec-
tonic elements determined by the results of
seismic exploration (Fig. 2.47). Thus, it bor-
ders salt diapir and is traced along the tectonic
disturbances to the east of the diapir. It forms
a U-shaped anomaly which coincides with dis-
turbances determined by the results of seismic
exploration.

H,10%,vol %

max 126

average+3s 59

Fig. 2.47. Spatial distribution scheme
of hydrogen in the subsoil air at Runi-
vshchynska site

averagerzs [I“6
aversi.ss 39

averages1s 32

CeMeHIIiBCbKO-AGa3iBChbKa IJI0IIA
JocaipkyBaHi JiJITHKY MalOTh CKJIaJHY reoJio-
riuny 6ynoBy. [lok/sa/iu, B OCHOBHOMY, TEKTO-
HIYHO Ta JIITOJIOTIYHO-eKpaHOBaHi, 1110 CTBOPIOE
MeBHi CKJIa/IHOCTI y BUBYEHI iX cCeiCMOPO3Bi/J-
KOI0.

BoseHb Bu3HaueHuH y 79 n.c. (puc. 2.48).
B oaHi#l Touli cnocTepeXeHHs Yy Npo6i A0
BoAHIO csrasia 40010°06.%. Y mexax TepuTopii
JOCJIiP)KeHb MOXXHa BU3HAYUTHU TPU AIJIAHKH,
B IKUX CIIOCTEPIra€ThCs BOJIEHD, BiJOKPEMJIEHUX
O/lHa BiZl 0ITHOI TOYKaMHU 3 BiZJCYTHICTIO BOJHIO.

Sementsivsko-Abazivska area
Studied areas have complex geological structure.
Deposits are mainly tectonically and lithologi-
cally shielded. It creates certain difficulties in
studying them by seismic exploration.

Hydrogen was determined at 79 OP.
(Fig. 2.48). At one observation point the propor-
tion of hydrogen in the sample reached 40103
vol.%Three areas can be identified where hydro-
gen is observed within the research area. They
are separated from each other by points with
the absence of hydrogen.

Fig. 2.48. Distribution scheme of Hydro-
gen content in the subsoil air at Sement-
sivsko-Abazivska area




Cyxo40/1bChKa IJIOLIA

Y reosioriuHiy 6ya0Bi gocaigKyBaHol o
6epyTh y4acTb apXeH-MpoTepo30UChbKi KpHUcTa-
JiyHi nopoau GyHAAMEHTY, KaM SHOBYTiJIbHI
Bi/IKJIa/I¥ MaJie03010, TpiacoBi Ta Kpei10Bi Bijl-
KJIaZJd Me303010, AKi IPaKTUYHO Ha BCiW MJOLIi
NepeKpHUTi NOpPoiaMU KailHO30MChbKOI CUCTEMHU.
3araJibHa TOBUIMHA 0CAaJ0BOr0 40OXJja CArae
3,5-4,0 kM.

BojeHnb Bu3Hauenuil y 143 m.c. (puc. 2.49).
Po3nozis BogHIO B MeXax JiJISHKU JOCaiA»XKeHb
BiZIpi3HAETHCA BiJ, po3M0AiNy paZloHy, TOPOHY
¥ ByrJieKkucsoro rasy. AHomaJiii BOJHIO MalOTh
MJIOIMHHWM iI30MeTPUYHUY BUTJIAL,

Sukhodolska area

Geological structure of the studied area includes
Archaean-Proterozoic crystalline basement
rocks, Paleozoic coal deposits, Triassic and Cre-
taceous Mesozoic deposits. They are overlain by
Cenozoic rocks on almost the entire area. Total
thickness of the sedimentary cover reaches
3.5-4.0 km.

Hydrogen was determined at 143 OP
(Fig. 2.49). Distribution of hydrogen within the
study area differs from the distribution of radon,
thoron, and carbon dioxide. Hydrogen anoma-
lies have planar isometric view.
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Fig. 2.49. Distribution scheme of Hydrogen content in the subsoil air at Sukhodolska area

OKTa6pCchbKa mioua

3a cxeMoOl0 HaPpTOrazoreoJIoTiYHOTO paloHy-
BaHHS IJI011Ia pO6iT BigHOCUTBCA 10 2KOBTHEBO-
JloziBcekoro HI'P, po3TalioBaHoro B miBJeHHIN
YaCTHUHI [leHTpaJibHOTO rpabeHny. [loTyxHicTb
0CaZloBOro yoxJa TyT focsarae 10 kM i 6isbuie.

Bosenb Bu3HaueHuit y 73 m.c. (puc. 2.50).
Y 3B’13Ky 3 TUM, 1110 KiJIbKICTh TOUYOK CIIOCTEpE-
>)KeHb, B IKMX BU3HA4Y€HO MNOKa3HUK, HeBeJIMKA,
CTaTUCTUYHI NOKA3HUKHU /I IbOT'0 He 06paxo-
ByBaJIUCh. Po3mo/is1 BOAHIO B MeXax JIJISHKU
JOC/i>KeHb pIBHOMIpHUU. bisiblicTh aHOMasIiN
TOYKOBI, C/TabKO iHTEeHCUBHI.

Hali6inbu 4iTKO i KOHTPACTHO BUAIISETD-
Cs aHOMaJlif MiBHIYHO-CXiJJHOTO NMPOCTATaHHA,
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Oktiabrska area

Area of works belongs to the Zhovtnevo-Loziv
oil and gas bearing district according to the
scheme of oil and gas geological zoning. It locat-
ed in the southern part of the central graben.
Thickness of the sediment cover here reaches
10 km or more.

Hydrogen was determined at 73 OP
(Fig. 2.50). Statistical indicators for this were
not calculated due to the fact that the number
of observation points at which the indicator is
determined is small. Distribution of hydrogen
within the research area is uniform. Most of the
anomalies are point, weakly intense.




sika nepeTuHaE [liBeHHO-OKTAOGPCHKY CTPYK-
Typy. |1 30Ha 3HaXOAUTHCA HA NPOJOBXKEHHI
KpeMeHiBCbKOI'0 BUCTYIY, IKHUM OYB BUSHAYEHUU
3a pe3yJibTaTaMU CeMCMOPO3BIJKHU.

Northeast trending anomaly crosses the
South-October structure. It stands out most
clearly and in contrast. This zone is located on
continuation of the Kremenivsky ledge. It was
determined based on the results of seismic
exploration.

Fig. 2.50. Distribution scheme of
Hydrogen content in the subsoil air
at Oktiabrska area

IToKpoBCchKa 1ioia

Y reoJioriyHii 6yA0Bi MU0 OCTIP)KEHb OepyTh
y4acTb MOPOJAU KPUCTAJTIYHOTO PyHAMEHTY,
BiIKJIaZiU 0CaZl0BOr0 Y0XJIa [1aJ1€e030MCbKOTO,
Me30301CbKOTr0 Ta KAalHO30MChKOTO BiKiB.

Boaenb Bu3HaueHui y 12 n.c. (puc. 2.51).
Y 3B’sI3Ky 3 THUM, L0 KiJIbKiCTb TOYOK CIIOCTEpe-
»KeHb, B IKMX BU3HA4Y€HO [I0OKa3HUK, HeBeJIMKa,
CTaTUCTUYHI MOKA3HUKHU [JIsl IbOT'0 He 06paxo-
BYBaJIMCb. PO3moAis BOAHIO B MeXax JiJSAHKU
JlOCJi/I>KeEHb He PiBHOMipHUH.

Pokrovska area
Rocks of the crystalline foundation and deposits
of sedimentary cover of the Paleozoic, Mesozoic
and Cenozoic ages are involved in the geological
structure of the research area.

Hydrogen was defined at 12 OP (Fig. 2.51).
Statistical indicators for this were not calculat-
ed due to the fact that number of observation
points with defined indicator is small. Distribu-
tion of hydrogen within the research area is not
uniform.

sro wels
o mocats

non-productive D the works site contour

licensed area contour

@ STAHGR observation points

& productive
@ project ~=.. tectonic disturbances

isogypses of reflecting horizons.

Fig. 2.51. Distribution scheme of
Hydrogen content in the subsoil air
i at Pokrovska area
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BacuiiBcbKka nJionia
BacuuiiBcbKa CTpyKTypa po3TalloBaHa Ha MiB-
JIEHHO-CXiTHOMY CXWJIi XapKiBCbKOT'0 BUCTYIIY, 1110
yckiiaaHe [liBHiyHu# 60pT [1/13. XapakTepHUMU
CTPYKTYPHUMHU YCKJAJHEHHAMHU Li€i YaCTUHHU
[liBHiYHOTO 6OPTY € 30HU JIOKAJIbHUX MiAHATD,
BUTATHYTHUX y CyOIIMPOTHOMY HANPSAMKY.

MiHimMa/ibHe 3Ha4YeHHsS BMICTY BOJHIO
3adikcoBaHe B MeXax AiJMSTHKHU JOCTiPKEHb TPU
nepuomy gocaigpxeHHi — 0.11¢10° 06.%, a Mmak-
cuMasibHe — 116.7¢10°¢ 06.% (puc. 2.52).

3a pe3ysbTaTaMu JieTaji3aliiHUX pooiT,
dK 1 3a monepeAHIMU NOKa3HUKaMHU, aHOMaJIii
no/Zpi6H0ITHCA. [l[iBHiYHe MOpyLIeHHS, 1110
o6Mexxye BacuniiBcbKy CTpYKTYpy 3 miBHOYI, QiK-
cyeTbcs pparmMeHTapHo. Ha 3axig Bia cB. 3-Bac
3adikcoBaHa aHOMaJIisl BOAHIO, IKa He CIIOCTepi-
raJjiacb 3a nonepeiHim A0CAIPKEHHAMH.

Vasyshchivska area
The Vasyshchivska structure is located on the
southeastern slope of Kharkiv ledge. The lastone
complicates the Northern side of the DDR. Char-
acteristic structural complications of this part of
the North Side are zones of local uplifts extend-
ed in the sublatitudinal direction.

Minimum value of hydrogen content was
recorded within the research area during the
first study — 0.11¢10° vol.% and the maximum
was 116.7¢10° vol.% (Fig. 2.52).

Anomalies are crushed according to the
results of detailed work, as well as according to
previous indicators. The northern disturbance
limits the Vasyshchiv structure from the north.
[t is recorded fragmentarily. To the west of Vasy-
shchivska are there is a hydrogen anomaly that
was not observed in previous studies.

®2-flen

Kilometres

Fig. 2.52. Distribution scheme of Hydrogen content in the subsoil air at Vasys-
hchivska area

OcTpoBepxiBCbKa ILIOLIA
OcTpoBepxiBCbKa IJIO]A pO3TallOBaHa B IeH-
TpaJsibHil YacTuHi niBHiYHOTrO 60pTYy J/13. Y reo-
JIoTiyHil 6y/10Bi nJioIi 6epyTh y4acTb MOPOIH
JlOKeMOPifCbKOT0 KPUCTaNIYHOTO QPYHAAMEHTY,
Iaseo030McbKi, Me3030HCbKi Ta KAMHO30UCHKI
BiIKJIaH.

Bozaenb Bu3HaudeHo B 319 m.c. (puc. 2.53).
Po3mnogis BoagHIO B MexKax AiJITHKU LOCAiIKeHb
HepiBHOMipHUH. BUzinsg0ThCcsa ABI aHOMaJbHI
30HM PO3IOBCIO/P)KEeHHS BOJHIO.
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Ostroverkhivska area
Ostroverkhivska area is located in the central
part of the northern side of the DDR. Precam-
brian crystalline basement rocks, Paleozoic, Mes-
ozoic and Cenozoic sediments take part in the
geological structure of the area.

Hydrogen was defined in 319 OP
(Fig. 2.53). Hydrogen distribution within the
research area is uneven. Two anomalous zones
of hydrogen diffusion were distinguished.
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Fig. 2.53. Distribution scheme of Hydrogen content in the subsoil air at Ostroverkhivska area

MauyxcbKa Ai/IsTHKa Ta NpUJerii TepuTopii
Y reocTpyKTypHOMY TEKTOHIYHOMY IJIaHi Mauyx-
CbKa JliJITHKA PO3TallOBaHa B 30Hi 34/IeHyBaHHA
niBAeHHOI npub6opToBoi yacTuHu /1/13 3 ii neH-
TpaJIbHUM I'pabeHOoM.

Y Mexax AiJISHKU OOCJigKeHb BOJEHb
3adikcoBaHo y 110 m.c., B iHIIMX Npo6ax HUXKUE
YyTJAUBOCTI mpuiaaiB (puc. 2.54). 3a po3noi-
JIOM IIOKa3HHWKa MOXXHA 3a3HA4YMUTH, 1110 AiIAHKA
MOJIJIIETHCA HA JIBI YaCTUHI: CXiIHY i 3aXiJHY.
Y 3axigHiil BogeHb QiKCy€eThCs, Y CXiIHIA — Hi.

[To6s1n3y A6a3iBCbKOT0O poA0BHIIA BOZEHD
BificyTHIiH, y Mexxax MauyxcbKoro 3adikcoBaHO
B 10 m.c.

Machukhska site and adjacent areas
Machukhska area is located in the zone of articula-
tion of the southern shore part of the DDR with its
central graben in terms of geostructural tectonics.

Hydrogen was recorded at 110 OP within
the study area. In other samples the Hydrogen
was below of the devices sensitivity (Fig. 2.54).
It can be noted that the site is divided into two
parts according to the distribution of the indica-
tor: eastern and western. Hydrogen was detected
in the western one.

There is no hydrogen near the Abaziv
deposit. Within Machukhska it was recorded
at 10 OP.

kilometres

H,¢10%, vol %

Fig. 2.54. Distribution
scheme of Hydrogen con-
tent in the subsoil air at
Machukhska site
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CxiagHo-CeMHpeHKiBCbKa MJIOLIA
Y reoJsioriyHiit 6y0Bi 0CaZJOBOr0 KOMIIJIEKCY
BigksazaiB CxigHo-CeMupeHKiBcbKoi HadTOTra3o0-
NepcrneKTUBHOI M0l 6epyTh y4acTb NOKJaAu
[1aJIe030MChbKOI, ME3030UChKOI Ta KaHHO30MCbKOI
epaTeM, 3arajlbHOI0 TOBUIMHOIO /10 8,5 KM.

Y TeKTOHIYHOMY MJIaHi AiJAHKA JO0CJi-
JPKeHb po3TalloBaHa B MeXaX NPHUOCbOBOI
YAaCTUHHU IleHTpasibHOTO rpadeny /1/13 i mpuypo-
YyeHa [0 CMYTH MiBHIYHO-CXiJHOTO TJIMOUHHOIO
o6siATaHHsA JIly6eHCbKO-biso1epKiBCbKOro MucC-
ONOAiOHOTO BUCTYNy PYH/IAMEHTY.

Posnojis BogHIO B Mexax JiJISHKU [0CJi-
JKeHb, §IK 1 reJjiito, HepiBHOMiIpHUH, 3yCcTpidyaBcs
BUIIle Yy T/IMBOCTI npusiazaiB y 280 m.c. (puc. 2.55).
3araJsioM BiH 3yCTpidya€eTbCsd y MiBHIYHIM 1 3axi/-
Hill YacTHUHAX JiJISHKU po6iT. Halbisbiia Kinb-
KiCTb I.C. 3yCTpi4a€eTbCA NOOJU3Y CTPYKTYpP
IOxHiBcbKa, O6yXiBcbKa Ta [lepeBo3iBcbka, OJte-
¢ipiBcbka. BiH Maike BiACyTHiN y niBAeHHIN
YaCTUHI AiSHKY po6iT. OKpeMi MIOIMHHI aHO-
MaJiii BiH yTBOPIOE B310Bx pivok [lcen Ta 'pyHb-
TawaHsb.

Skhidno-Semyrenkivska area
Paleozoic, Mesozoic and Cenozoic erathem
deposits with total thickness of up to 8.5 km take
part in the geological structure of sedimentary
complex of the Skhidno-Semyrenkivska oil and
gas prospecting area.

The research area is located within the
periaxial part of the central graben of the DDR
from tectonic point of view. It is confined to
the strip of northeastern deep thrusting of the
Lubensko-Bilotserkiv cape-like basement pro-
trusion.

Hydrogen distribution 7 within the
research area like helium is uneven. It occurs
above the sensitivity of the devices at 280 OP
(Fig. 2.55). In general it is found in the northern
and western parts of the works site. The largest
number of OP was found near the Yukhnivska,
Obukhivska, Perevozivska and Olefirivska struc-
tures. It is almost absent in the southern part of
the works site. It forms separate planar anoma-
lies along the Psel and Hrun-Tashan rivers.

kilometres

Fig. 2.55. Distribution scheme of Hydrogen content in the subsoil air at Skhid-
no-Semyrenkivska area

3axigHo-YyTiBcbKa i Kouy6iiBcbKka muiomgi
TepuTopia gocaiP)KEHb HAJIEXKUTD 4,0 OacelHy
p- AHinpo. I'igpoMepexa npesicTaBjaeHa pikaMu
CBuHKiBKa i KosioMak, 1110 MalOTh HETJIMOOKI 3BU-
BHUCTI pycJa.
MiHiMa/sibHe 3Ha4YeHHHA BMICTy BOJHIO,
3adikcoBaHe B MeXax JiJITHKH JIOCTiPKEHb, —
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Zakhidno-Chutivska and Kochubiivska areas
The research territory belongs to the Dnipro river
basin. The water network is represented by the
Svynkivka and Kolomak rivers. They have shallow
winding channels.

Minimum value of hydrogen content within
the study area was 0.2610 vol.%, and the max-




0,26¢107 06.%, a MakcuMasibHe — 3,610 06.%
(puc. 2.56). 3arajsiomM po3moAiJ MOKa3HUKA
B MeXax JIiJITHKHU J0C/iP)KeEHb HEPIBHOMIPHUHT
Ta ABJIIE COG0I0 MOOJAMHOKI TOYKOBi aHOMaUTil.
Hali6isibil BieBHEHO 3a pO3N0/iioM QiKCY€ETh-
Cs1 JIIHIKHO BUTATHYTA 30HA NiBHIYHO-CXiZJHOTO
MPOCTATaHHS, 1IKa epeTUHAE BosoguMuUpiBCbKY
3allaJiMHy Ta NiBHIYHY 4YacTUHY YyTiBCbHKOTO

imum was 3.6¢107 vol.% (Fig. 2.56). In general,
indicator distribution within the research area is
uneven. It represents single point anomalies. The
most reliable distribution is linearly elongated
zone of northeast extension. It crosses Volody-
myriv depression and the northern part of the

Chutivsky shaft.
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Fig. 2.56. Distribution scheme of Hydrogen content in the subsoil air at Zakhid-
no-Chutivska and Kochubiivska areas
[liBHiYHOMaKIiiBCbKaA ; Pivnichnomakiivska
nioiia \\\ ®y area
TepuTopisa gocmipKkeHb KN O+ % ! \ \ The research area
+

HaJIEXKUTh /10 6acelHy
CiBepcbkoro /JliHnA.
I'izpomepexa npej-
CTaBJieHa PIiKOM
Kepebenp, 1o Mmae
HerJ1u60Ke 3BUBUCTE
pycJo.

Po3nogin Bop-
HI0 B MeXax JiJTTHKU
JOCHigKeHb HepiB-
HOMIpHUH, BHUIE
Yy TJUBOCTI MPUJIAJIB,
3ycTpivaBca y 11 m.c.
y BUTA/l ABOX TOY-
KOBUX Ta TPbOX MJIO-
MUHHUX aHoOMaJil
(puc. 2.57).
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Fig. 2.57. Distribution scheme of Hydrogen content in
the subsoil air at Pivnichnomakiivska area
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belongs to the Siversky
Dinets basin. The water
network is represented
by the Zherebets River.
It has a shallow wind-
ing channel.
Hydrogen dis-
tribution within the
research area is une-
ven. It higher than the
sensitivity of the devic-
es and occurred in 11
p.s. in the form of two
point and three planar
anomalies (fig. 2.57).




CkugaHiBCcbKa IJIOIIA
CknaHiBChbKa MJI011a pO3TalloBaHa B LeHTpaJb-
Hil yactuHi /13, Mi>k [JIMHCbKO-P036UIIIBCHKOIO
i 'aceHKiBCbKO-JIeHKiBCbKOI0 aHTHUKJIiHAJIbHUMU
30HaMHU.

MiHiMa/bHe 3HAaYeHHS BMIiCTy BOJHIO
y NiArpyHTOBOMY MOBiTpi, 3adpikcoBaHe B MexKax
Jinauky gocaigxkedb, — 0,2¢1073 06.%, a Makcu-
MasibHe — 169,810 06.%. BozieHb BUIIE Yy T/IU-
BOCTI NpuiajiiB 3adikcoBaHo y 74 To4yKax Bifj60-
Py, 3 i€l TPUYUHU KapTH MO6YA0BaHI y BUTVIAAL
TOYKOBOTO po3mnojiay (puc. 2.58).

Y Mexax JiJITHKY A0CaiKeHb QiKCYIOThCS
JBi IJIOIMHHI aHOMaJIil BOJHIO.

Skydanivska area

Skydanivska Square is located in the central part
of the DDR, between the Glynsko-Rozbyshivska
and Hasenkivska-Leikivska anticlinal zones.

Minimum hydrogen content value in
the subsoil air was recorded within the study
area — 0.2¢1073 vol.%. Its maximum was
169.8¢107 vol.%. Hydrogen above the sensitiv-
ity of the devices was recorded in 74 sampling
points. Maps are constructed in the form of
a point distribution for this reason (Fig. 2.58).

Two planar anomalies of hydrogen were
recorded within the research area.

H2* n3, vol%
Interval from to
(number of samples
in ilnterval)

.37 A0 170 (3)
@ 18380 37 (31
@ 04 po183 (40)

Fig. 2.58. Distribution scheme of Hydrogen content in the subsoil air at Skydanivska area

CpiGHeHCBhKa IJI01A
Y TekToHiYHOMY N1aHi CpiGHEHChbKa MJI0111a PO3-
TallloBaHa B IleHTPaJIbHIM YaCcTUHI TPUOCbOBOI
3oHu /1/13.

BogeHb y Mexax JIJIIHKUA JOCJIJKEHD
BHUIE YYTJHUBOCTI NpuaaZiB 3ycTpidyaBcsa B 13
npobax.

BopeHp i resniéi 3ycTtpidyanaucd Tijb-
k1 Ha IliBHi4YHO-O3epsaHcbKil, [liBHiIYHO-
['HiguHLiBCbKiN | CaMONMTIBCbKUM CTPYKTYpax,
TOOTO y NiBJAeHHIN yacTUHi CpiGHEHChKOI 3ana-
JuHM (puc. 2.59).
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Sribnenska area

Sribnenska area is located in the central part of
the periaxial zone of the DDR in tectonic terms.

Hydrogen within the study area above the
sensitivity of devices was found in 13 samples.

Hydrogen and helium were found only in
the Severno-Ozeryansk, Severno-Hnidintsivsky
and Samoilivskyi structures (in the southern
part of the Sribne basin (fig. 2.59)).
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Fig. 2.59. Scheme of OP location where helium (green dots) and
hydrogen (yellow dots) were found on Sribnenska area

Ckopo6araTbKiBcbKa IJIOIA
CkopobaraTbKiBCbKe pOJIOBUIE 3HAXOAUTHCA
B MeaX NiBHIYHOT0 cxuiy KIaHIBCbKOTO NPOrU-
HY, pPO3TallOBAaHOI0 B MiBHIYHO-3aXi/[HIA YaCTHUHI
npuocboBoi 30HU /I/13. B reosioriyniit 6ymoBi
Ckopo6araTbKiBCbKOT0 POZI0OBUIA IPUUMAIOTh
y4acTb MOPO/IY COJITHOTO IITOKY, epy3UBHi Ta oca-
Jl0Bl yTBOPEHHH N1a/1e030MCbKOI epaTeMH, a TAKOXK
0Ca/I0Bi MOPO/IU Me3030MChbKOI Ta KAMHO30MChKOI
epHu.

CkopobaraTbKiBCbKe MiIHATTS ABJISIE CO60I0
KPUIITOLIaNipOBY aHTUKJIIHAJbHY CKJAAKY
3 nepeCceprnyxoBCbKUM PiBHEM 3aJIiTAHHS COJI],
pO36UTy Ha OKpeMi 6JI0KU cepi€eto pajiabHUX
i KiJIbLleNoliOHMX TEKTOHIYHHUX MOPYILEHb.

Y npoueci po3BUTKY CTPYKTYPHU CIIOCTe-
piranuce ¢pasy KOHCeJUMeEHTALiMHOTO i MOCT-
celMMeHTALiMHOTO pocTy. AApo NpOTUKAHHA
Cxkopob6araTbKiBCbKOI CTPYKTYpH GOpPMYBaJIOCH,
iMOBiIpHO, 9K BHACJIiJOK pO3pUBY Ha/COJbOBUX
BiIKJ1a/1iB i MiJIFIOMY COJIi 1O pO3JI0Max MiBHIYHOTO
KpuJa i cxiiHOI NepuKJIiHajli, pO3MHUBY MPHUITIJ-
HATHUX GJIOKIB Ha eTari perioHaJlbHUX BUCXiIHUX
TEeKTOHIYHUX PYXiB, TaK i 0JHOYACHOTO NiiiOMY
COJITHOTO MacHMBY i KOMIIeHCaliiHOro ocaZ0Ha-
KOIIMYEeHHS B Mepioiu perioHa/IbHOTO 3aHypeH-
He. Ha icTtopito po3BuTKy Ckopo6araTbKiBCbKOI
CTPYKTYpHU Ta ii cyyacHy MmopdoJorito, 6e3mne-
peyHo, BIUIMHYJO i popMyBaHHs [licoyaHcbKOro
LITOKY.

BoneHb Bu3HayeHui y npob6ax 33 n.c. 3 166
npoaHasizoBaHuUX Npob (puc. 2.60). Y npobax,
Jle BOJIeHb He BU3HAYeHUW, — BiH 3HaXO4UThCS
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Skorobahatkivska area
Skorobahatkivska deposit is located within the
northern slope of the Zhdaniv depression. It is
located in the northwestern part of the DDR
periaxial zone. Geological structure of Skoroba-
hatkivska deposits includes rocks of the salt
shaft, effusive and sedimentary formations of
the Paleozoic erathema and sedimentary rocks
of the Mesozoic and Cenozoic eras.

Skorobahatkivska uplift is cryptodiapiric
anticlinal fold with a pre-Serpukhov level of salt
deposition. It is broken into separate blocks by
series of radial and ring-shaped tectonic distur-
bances.

Phases of con-sedimentation and
post-sedimentation growth were observed dur-
ing the development of the structure. Thrust
core of Skorobahatkivska structure was formed
as a result of the following: rupture of suprasalt
deposits and rise of salt along the faults of the
northern flank and eastern pericline; erosion
of uplifted blocks during the stage of regional
upward tectonic movements and simultaneous
rise of the salt massif and compensatory sed-
imentation during periods of regional subsid-
ence. History of Skorobahatkivska structure
development and its modern morphology was
undoubtedly influenced by Pisochansky shaft
formation.

Hydrogen was determined in samples of
33 OP from 166 analyzed samples (Fig. 2.60).
Hydrogen concentration was below the sensi-
tivity of the instrument determination in sam-




y KOHI|eHTpallil HK4e YyTIIMBOCTI allapaTypHO-
ro BU3Ha4YeHHA. BiH yTBOPIOE K MJIOLUHHI, TaK
i ToukoBi aHoMau1ii. AHOMaJIbHi 3HaYeHHS BOAHIO
dikcyroTbcs Mo BCiMl AinsgHLI gocaigxkeHb. Jeski
3 TOUYKOBUX aHOMaJIil CIIOCTepirawThCs B Npo6ax,
Bifiibpanux no6sm3y ycrsa cB. 52, 51, 56, 59, 72,
79, 74, 4.

ples where hydrogen was not determined. It
forms planar and point anomalies. Abnormal
values of hydrogen were recorded throughout
the research area. Some of the point anomalies
were observed in samples taken near samples
52,51,56,59,72,79, 74, 4.

kilometres

H,107, vol %

Fig. 2.60. Distribution scheme of Hydrogen content in the subsoil
air at Skorobahatkivska area

CrenoBa njioma

CTtenoBe po/Jl0OBUIIe 3HAXOJUTHCS B CXiAHIN
yactuHi KoTeneBcbko-bepe3iBCbKOro CTPYKTyp-
HOTO BaJy, 1[0 pO3TalllOBaHUH y IleHTpaJibHil
4yacTHHI npuockoBoi 30HU /1/13, e po3BUHEHA
MOTY»KHA 0CajioBa TOBIIA, SIKa CKJIaJleHa opo-
JaMU Majge030MCbKOT0, ME3030MChKOTO Ta Kak-
HO30MCbKOTO BiKiB.

Y Mexax AiJISHKM AOCJAigKeHb BOJEHb
Ma€ TOYKOBI Ta MJIOIMHHI aHOMaJIii (puc. 2.61).

Stepova area

Stepova deposit is located in the eastern part of
Kotelevsky-Bereziv structural shaft. It is locat-
ed in the central part of periaxial zone of DDR.
There a thick sedimentary layer is developed. It
is composed of rocks of the Paleozoic, Mesozoic
and Cenozoic ages.

Hydrogen has point and planar anomalies
(Fig. 2.61) within the study area. High-contrast
hydrogen anomaly is recorded in the central
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Fig. 2.61. Distribution scheme of Hydrogen content in the
subsoil air at Stepova area
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Y neHTpasbHill yacTuHi ¢pikcyeTbCcss BUCOKO-
KOHTpAaCcTHA aHOMaJlisl BOJIHIO, 1[0 36iraeThcs
i3 30HOI0 EPETHUHY PO3PUBHUX MOPYLIEHb. AHO-
MaJlifl BOJHIO Ma€ Biirajqy:KeHHs B MiBHIYHIN
yacTHUHi. ¥ 3axifHill Ta cxifgHill yacTuHax Qikcy-
I0TbCA OJMHOKI TOYKOBI aHOMaJIil.

I1eMKiBCbKO-JI0JIMHCBKA MJIOILA
Y reoJsioriuHiii 6y0Bi reocTpyKTyp miolli 6epyThb
y4acTb cCTpaTU(]iKOBaHi yTBOpEeHHSA Me3030U-
CbKOI Ta KAWHO30MChKOI epaTeMHU.

Y TeKTOHiIUHOMY NJIaHi NJola po6iT npu-
ypoueHa 10 Cku6oBoi 3o0Hu Ckaagyactux Kap-
naT. CKN60Ba 30Ha € 30BHILIHBOIO CTPYKTYPHO-
darnianbHOW0 oguHUIe0 KapnarT.

Boaenb BU3HayeHUM B npobax 31 m.c.
3 798 npoaHasiizoBaHUX NMPo6 i MalOTh 3arajoM
TOYKOBHUM PO3IOJAIJ, HE YTBOPIOIOYH IIJIOLMHHI
a”HoMaJtii (puc. 2.62).

Puc. 2.62. Distribution scheme of Hydrogen content
in the subsoil air at llemkivsko-Lolynska area

3Ha4yeHHS BOJHIO KOJIMBAKOTbLCA B MeXax
Bij 0,72¢103 06.% 110 15,971073 06.%. Y npobax,
Jle BOJleHb He BU3HAYeHU U, — BiH 3HAXOAUThCA
y KOHIIeHTpallii HUK4e 4y TJIMBOCTI anapaTypHO-
ro BU3HAYeHHA.

IliBgeHHO-ByniBCcbKa MIoIa

Y reosioriuHii 6y/10Bi reOCTPYKTYp MJIOILi 6€pyTh
y4acThb CTpaTUiIKOBaHI yTBOPEHHS MPOTEPO30M-
CbKOI aKpOTeMH Ta KaWHO30UCbKOI epaTeMH.

[eosioriyHui po3pi3 nJolii npeacTaBaeHUN
MeTaMOp$i30BaHMMHU NOPOJAMHU JOKEMOPiNi-
cbkoro (pudericbkoro) pyHaamMeHTy Ta Heore-
HOBHMH BiJIK/IalaMH.

[Toka3HUK BOJHIO BU3HAYEHO Yy 16 mpobax
(puc. 2.63). Y Mexxax AiITHKY AOCJIP)KEHb MTOKa3-
HUK PO3TalllOBaHUN HEPIBHOMIpPHO.
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part coinciding with intersection zone of dis-
continuous disturbances. Hydrogen anomaly
has a branch in the northern part. Single point
anomalies were recorded in the western and
eastern parts.

[lemkivsko-Lolynska area
Stratified formations of Mesozoic and Cenozoic
erathems take part in the geological structure of
the area geostructures.

Area of works is confined to the Skiba zone
of the Folded Carpathians in tectonic terms. Ski-
bova zone is an external structural-facies unit of
the Carpathians.

Hydrogen was determined in samples of
31 OP from 798 analyzed samples. It has gener-
ally point distribution without forming planar
anomalies (Fig. 2.62).

Hydrogen values ranged from 0.72¢103 vol.%
to 15.97¢10° vol.%. Hydrogen concentration was
below the sensitivity of the instrument deter-
mination in samples where hydrogen was not
determined.

Pivdenno-Butsivska area

Stratified formations of Proterozoic acrotheme
and Cenozoic eratheme take part in the geolog-
ical structure of the area geostructures.

Geological section of the area is represent-
ed by metamorphosed rocks of the Precambrian
(Riphean) basement and Neogene deposits.

Hydrogen index was determined in 16
samples (Fig. 2.63). Indicator is located unevenly
within the research area.

Kilomelers
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Puc. 2.63. Distribution scheme of Hydrogen content
in the subsoil air at Pivdenno-Butsivska area




JIroukiBcbKkO-BepesiBcbKa JisiHKa
Y reosioriunin 6yz0Bi JItoukiBcbko-bepesiBcbka
IJIOIA CKJIaJIaEThCS 3 HEOTeHOBUX BiJKJIaiB.

B TekToHiYHOMY mJaHi JIIDYKIBCHKO-
BepesiBcbka mioma 3HaxoAuThca B [lepen-
KapnaTCcbKOMYy IlepeZjoBOMY IPOTHHI, a came
B THUJI0OBiM yacTuHi bopucnaBcbko-IlokyTchbKOro
IIOKPUBY.

3HadyeHHA BMICTy BOJHIO KOJMBAKTHCA
B Mexkax Big 0,00076¢102 06.% 50 52,9103 06.%
npu poHoBoMy 5,271072 06.%. Posnozis BogHIO
Ma€e CKJaJHUM xapakTep (puc. 2.64). MoxHa
BU/IIJIUTHU BEJIMKY IJIOIMHHY aHOMaJIito Ta Bl
BUTATHYTI JIOKAJIbHI.

Liuchkivsko-Berezivska area
Geological structure of the Liuchkivsko-
Berezivska area consists of Neogene sediments.

In tectonic terms Liuchkivsko-Berezivska
area is located in the Pre-Carpathian foredeep
in the rear part of the Boryslav-Pokutsky cover.

Values of hydrogen content ranged from
0.00076107 vol.% to 52.9¢10° vol.%l.% with
background 5.27¢107 vol.%. Hydrogen distribu-
tion has a complex nature (Fig. 2.64). Large pla-
nar anomaly and two elongated local ones can
be distinguished.
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Fig. 2.64. Distribution scheme of Hydrogen content in the subsoil air at Liuch-
kivsko-Berezivska area and identification of integral coefficient

Mopo3iBcbK0-CaBHMHCHKA MJIOILA
MoposiBceko-CaBUHCBKA MJOLLA B 3araJjb-
Hill reosioriyHiN 6y/10Bi perioHy 3HaX0IUThCs
y Mexkax niBHiuHoi npubopTtoBoi 30uu /13,
y cMy3i 06sisiraHHs OCKiJIbCbKOTO BUCTYTY QyH-
JlaMeHTy BOpOHe3bKOro KpucTaJiyHOro MacUBy.

PosTamoBaHa B Mexax BoJioxiBCcbKO-
MeBeXXaHCbKOI CTPYKTYPHO-TEKTOHIYHOI 30HHU
[liBHiYHOI Mpu6opTOBOi YacTuHU /1/13, sika BiJiHO-
cuThbcs A0 Psa6yxiHcbko-IliBHIYHOT0J1y6iBCHKOTO
HI'P. Haii6i/b111 3HAaUHUM TEKTOHIYHUM eJieMeH-
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Morozivsko-Savynska area
Morozivsko-Savynska area in general geologi-
cal structure of the region is located within the
northern border zone of the DDR, in the belt of
Oskil ledge of Voronezh crystalline massif foun-
dation.

It is located within the Volokhivsko-
Medvezhanskoi structural-tectonic zone of the
Northern shore part of the DDR. It belongs to
the Riabukhinsko-Pivnichnoholubivskoho oil
and gas-bearing area. The most significant




TOM 30HU € bpuraaupiBcbka najieo3oicbka
Jenpecid 3 BiJIOBITHOK HAa3BOI COJIAHOTO
HITOKY y LIEHTPi Ta CyNpOBiITHUMHU HOMY KOMIIEH-
CalliiHUMHU MYJIbJIAMHU.

3HaueHHA BMICTY BOJHIO KOJMBAKTHCA
B Mexax Big 0,23¢1073 06.% 10 13,0110 06.%,
cepenHe 3HaueHHs 1,09¢10-3 06.%. Po3nozin
BO/IHEBOTO NOKAa3HHKA B MeXax JiIJISTHKHU A0CJIi-
JPKEHb HEPIBHOMIPHUHM i OJi/ISIE IJITHKY A,0CJTi-
J>KeHb Ha TPU YaCTHUHHU: 3axi/IHA, LeHTpaJbHa,
cxigHa (puc. 2.65).

tectonic element of the zone is Bryhadyrivska
Paleozoic depression with appropriate name of
the salt shaft in the center and compensatory
mounds accompanying it.

Values of hydrogen content ranged from
0.23¢103 vol.% to 13.01¢10°3 vol.%, the aver-
age value was 1.09¢10° vol.%. Hydrogen distri-
bution of the indicator within the study area is
uneven. It divides study area into three parts:
western, central, and eastern (fig. 2.65).

Fig. 2.65. Distribution scheme of Hydrogen content
in the subsoil air at Morozivsko-Savynska area.

IlonacHAHCBKO-CaMapHUHChbKa IJI0OLIA
JocaidxcenHs Ha naowi npogoduaucs 04.2018 p.
Y reosioriyHii 6yaoBi nuouii 6epyTh y4acTb
NOpPOAY KpUCTAiYHOTO PYyHAAMEHTY, HA AKUX
3 KyTOBHUM i CTpaTUrpapivHUM HEY3TO/PKEHHAM
3aJI4ralThb BijKJIa1 0Ca0BOro YoxJa najeo-
30UCbKOT0 i ME30OKAaNHO30UCBKOT 0 BiKY.

Y TekTOHIYHOMY MJIaHi nJoua pobiT pos-
TalloBaHa B MeXax MiBJeHHOI NpubopTOBOI
YyacTUHU /IHIiNpoBCbKOTO rpabeHy Ta MiBAeH-
Horo 60pTy Big Mepuziany HoBocTenaHiBcbKoi
CKJIQZIKM Ha NMiBHIYHOMY 3aX0/ii 0 MepHU/JiaHy
HoBoiBaHiBcbKOI Ta [liBHIYHO-3aTUILIHAHCHKOI
CTPYKTYp Ha MiBJAEHHOMY CXO/|.

3HauyeHHH BMICTy BOJHIO, 33 JAHUMHU IIPO-
BeJIeHUX J0CJiI>KeHb, KOJIMBAJUCh B MeXKax BiJ,
0,02 06.% pmo 33,51 06.%, cepe/jHE 3HAYEHHS
0,84 06.%. Po3nojis BogHEBOIO MOKa3HUKA
B MeXax AIJMIAHKHU JOC/iJKeHb HEPIBHOMIPHUU
i moyisie AiIITHKY Ha ABI YaCTHHI: MIBHIYHY i MiB-
JeHHy (puc. 2.66).
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Popasniansko-Samarynska area
Research on the square was conducted on April 2018.
Geological structure of the area includes rocks
of crystalline foundation. on which the deposits
of the sedimentary cover of the Paleozoic and
Meso-Cenozoic age lie with angular and strati-
graphic inconsistency on these.

In tectonic terms the work area is located
within the southern flank of the Dnipro graben
and the southern flank from meridian of the
Novostepanivska fold in the northwest to the
meridian of the Novoivanivska and Severno-
Zatishnya structures in the southeast.

According to the conducted research
hydrogen content value ranged from 0.02 vol.%
to 33.51 vol.%, the average value was 0.84 vol.%.
Distribution of hydrogen indicator within the
study area is uneven. It divides the area into two
parts: northern and southern (fig. 2.66).
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Fig. 2.66. Distribution scheme of Hydrogen content in the subsoil
air at Popasniansko-Samarynska area

TuM4YeHKiBCbKO-BigiBCcbKa nioia

Y reosioriyHii 6yaoBi nuouii 6epyTh y4yacTb
MOPO/IN OKEMOPINCHKOT0 KpUCTa/TiYHOTO PYyH-
JlaMEeHTY, Ha IKUX 3 KYTOBUM i cTpaTUrpadiyHUM
Hey3To/JpKeHHSAM 3aJIAralThb BiAKIaAU 0Caz0-
BOI'0 40XJIa [1aJ1e030MCbKOT0, ME€3030MCHKOT0
Ta KalHO30UCbKOTO BikiB. TUMUYeHKiIBChKO-
bingiBcbka nuionia BiiHocUTbCA 0 MalliBcbKo-
[[le6eIMHCHKOT0 ra30HOCHOTO paiioHy. Han61vxk-
4yuMH 70 TuMYeHKiBCcbKO-bBinsgiBcbKkoi muoui
B 3axifHiM yacTtuHi € 3axigHo-CocHiBCchKe Ta Keru-
4yiBCbKe pOZI0BUILA, @ HA cX0A1 — MupoJito6iBcbke
ra30KOH/ieHCaTHe POJIOBHILE.

[l;1oma posramoBaHa B Mexax COCHIBCBKO-
BiIBCbKOI aHTHUKJIIHAJIBHOI 30HH, fIKa MPOCTS-
ra€ThCs B CyOIIMPOTHOMY HAIlPAMKY i BKJIIOYaE
cTpyKTypu CBIiT/NIiBCHbKY Ta BecesiBCbKy, AKi
po3aisieHi MUpOHIBCBKHUM LITOKOM, Ha MiBJAEHb
3HaxoAUThCA JIiriBcbKa CTPYKTypa, NpUTYJIeHa
10 TUMYeHKIBCbKOTO IITOKY, 3aXiHO-BiNAIBCbKY
Ta CxifHO-BiNAIBCHKY, AKI OKOHTYPIOIOTH bindiB-
CBbKMU LITOK, a TAKOK MiBHIYHO-3aXiJHY EePUKJIi-
Ha/Ib MUPOJIFO6IBCHKOTO MiIHATTS.

Takox npu 3araJlbHOMy 3MeHILEeHHI TOB-
IIMHU BiJIKJa/AiB 3aB/ASIKH 3/[iHMaHHIO COJIi yTBO-
PIOIOTHCA rpabeH! 3 YaCTKOBMM HapOLyBaHHAM
TOBILJMHU OKPEMUX BiJIKIa/iB.

3Ha4YyeHHs [T0Ka3HUKIB BMiCTY BOJHIO KOJIU-
BaJIMCchb B Mexax Bif 0,03 06.% no 3,34 06.%,

163

Tymchenkivsko-Biliaivska area
Geological structure of the area includes rocks
of Precambrian crystalline basement where
deposits of the sedimentary cover of Paleozoic,
Mesozoic and Cenozoic ages lie with angular and
stratigraphic inconsistency. Tymchenkivsko-
Bilyaivska square belongs to the Mashivsko-
Shebelinsky gas-bearing district. Closest to the
Tymchenkivsko-Bilyaivska area in the western
part are Zahidno-Sosnivske and Kegychivske
fields and in the east — Myrolyubiv gas con-
densate field.

The area is located within the bounda-
ries of Sosnivsko-Bilyaivska anticlinal zone. It
extends in sublatitudinal direction and includes
Svitlivska and Veselivska structures. They are
separated by Myronivskyi stock. There is the
Ligivska structure to the south. It borders to
the Tymchenkovska stock. Zahidno-Bilyaivska
and Skhidno-Bilyaivska border with Biliaivska
stock.

Also, grabens are formed with a partial
increase in thickness of individual sediments
with general decrease in the thickness of sedi-
ments due to salt upwelling.

Values of hydrogen content indicators
ranged from 0.03 vol.% to 3.34 vol.%, average
value was 0.75 vol.%. Distribution of the hydro-
gen indicator within the study area is uneven. It




cepesiHe 3HayeHHs 0,75 06.%. Po3noain BogHe-
BOTr0O MOKa3HUKa B MexXax AiJISTHKU JOCiIP)KEHb
HepiBHOMIpHUH i NOJi/IsSA€ AIIAHKY AOCTIPKEHD
Ha TPU YaCTHUHU: 3aXi[jHY, LEHTPAJbHY Ta CXiAHY
(puc. 2.67).

divides the study area into three parts: western,
central, and eastern (Fig. 2.67).

H2#10-3, vol %

......

......

iilometres

Fig. 2.67. Distribution scheme of Hydrogen content in the subsoil air at Tymchen-
kivsko-Biliaivska area

B 3axifiHiil yacTUHI cnocTepiraetrbcs
NJIOIIMHHA aHOoMaJlis, o Mae popmy niBMics-
1A | MTOYUHAETHCA 3 MUPOHIBCHKOr0 COJISHOTO
IITOKY, IPOAOBXYETHCA 40 TUMYEHKIBCbKOTO
COJITHOTO WITOKY 4Yepe3 JIiriBCbKY CTPYKTYPY.

Y neHTpasbHiN YacTUHI PikCyrOThCA MII0-
IIMHHA aHOMaUTisl ckyaZiHoi opmu. BoHa nmpocre-
KY€ETBbCA BiJl cXifiHOI Mexi BecesiBCcbKOI CTPyK-
TYpH A0 BiJIAIBCBKOr0 COJITHOTO UITOKY B3JJ0BX
niBHiYHO-3axigHOI MexxHu 3axigHo-bingiBcbkoil
CTPYKTYypUu. BoHa Ma€ ycK/1aflHEHHSA Y BUTJIAAL
BiZirajsly?>keHH4 B NiBJAE€HHO-CXiTHOMY HalIpAMKY,
sike 06J1AMOBYE 3axifHO-BiNgiBCbKY CTPYKTYpy
i3 3axoay Ta niBaH4. Lle BigrasyxxeHHqa npojoB-
’KYETBCS /10 TOPYIIEeHHS, ike 06MeXye 3axiHo-
BisnaiBCbKY CTPYKTYpY i3 CX0ny.

Y cxifHil yacTUHI Takox pikcyroThes ABi
IJIOU[MHHI aHOMaUTil Kpyr/ioi popMH, sIKi MOXKYThb
OyTU NPOJOBXKEHHAM Bifirajy>KeHHsI aHoMaJii
B LleHTpaJ/IbHil YacTHUHI.

IlonacHAHCBbKO-CaMapHUHChKa IJIOLA
JocaidxcenHs Ha naowi npogoduaucs 08.2018 p.
Y reosioriyHi¥ 6ya0Bi noii 6epyTh y4yacThb
NOpO/AY KpUCTaliyHOro GYHIAMEHTY, HAa IKHUX
3 KyTOBUM i cTpaTUrpadpiuHUM HEY3TO/PKEHHAM
3a/4ralTh BiiK/aaau 0cagoBOro 4yoxJja B CKJafi
Nae030MChKOTO i ME3OKANUHO30MCHKOTO BIKIB.

BifibMIiCcTh CKJAAA4YaCTUX CTPYKTYPHUX
¢dopmM Ha [lonacHsAHCbKO-CaMapUHCBHKIH M0,
KpiM 1i NiBHIYHOI AIJIAHKY, e BUAIJAI0TbCA JBi
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Planar anomaly is observed in the west-
ern part. It has the shape of crescent. The
anomaly starts from the Myronivsk salt shaft,
continues to the Tymchenkov salt shaft through
the Ligiv structure.

Planar anomaly of a complex shape is
recorded in the central part. It can be traced
from the eastern border of the Veselev struc-
ture to the Biliaiv salt shaft along the north-
western border of the Western Biliaiv struc-
ture. It has complication in the form of branch
in the southeast direction. It borders with West-
Biliaiv structure from the west and south. This
branching continues to the fault that bounds
the West-Bilyaiv structure from the east.

Two plane anomalies of round shape are
also recorded in the eastern part. It can be
a continuation of anomaly branching in the cen-
tral part.

Popasniansko-Samarynska area
Research on the square was carried out on 08.2018.
Geological structure of the area includes rocks
of the crystalline foundation. Deposits of the
Paleozoic and Meso-Cenozoic ages are located
on the rocks with an angular and stratigraphic
mismatch.

Most of the folded structural forms in the
Popasniansko-Samarynska area except for its
northern section. There two large brachyanti-




KpynHi 6paxiaHTUKAIHANBHI CKAagKKU — Li-
4YiBCbKa i CyCiiHA 3 LOCAIAKYBAaHOK TEPUTOPIEIO
JleBeHI[iBCbKa, BUPAXKEHO CTPYKTYPHUMH HOCA-
MM i Tepacamu.

BojieHb BU3HaueHUH y npobax 13 m.c. 3 158
npoaHaJsii3oBaHUX Npob (puc. 2.68). 3HaueHHH
BO/IHIO Y BU3HAYEHUX IP006axX KOJMBAETHCA BiJi
0,78¢10206.% n0 14,63¢10306.%. Y npobax,
Jle BOJleHb He BMU3HA4YeHUM, BiH 3HaXOAUTbCH
y KOHIIeHTpalil HUXK4Ye YYTJIMBOCTI anapaTtyp-
HOTr0 BU3Ha4YeHHA. J{yig 3py4YHOCTI iHTepnpeTa-
1ii BU3Ha4YeHi 3HaYeHHs BOAHIO OYJIM MOKa3aHi
TOYKaMHU.

clinal folds stand out. These are Illichivska and
Leventisvska. They are adjacent to the studied
area and are expressed by structural noses and
terraces.

Hydrogen was determined in samples
from 13 OS among 158 analyzed samples
(Fig. 2.68). Value of hydrogen in the deter-
mined samples varies from 0.78¢107 vol.% to
14.63*103vol.%. Hydrogen concentration was
below the sensitivity of the instrument deter-
mination in samples where hydrogen was not
determined. Determined values of hydrogen
were shown as dots for ease of interpretation.

H: 1073, vol%

KUITOMETPbI

Fig. 2.68. Scheme of hydrogen content distribution of in the subsoil air with the
integral coefficient on the map Popasniansko-Samarynska area

CapcebKa gijissHka XapKiBLiBCbKOT0 pOAOBHUIIA
JinsgHKa Jocaifi>KeHb pOo3TallOBaHa B MeXax
[NMMHCbKO-P0O36HIIIBCHKOTO BaJly, AIKHUH Mpo-
CTATAETHCA 3 NMIBHIYHOr0O 3aX0Ay Ha MiBJEeH-
HUM cxig Ha 50-60 kM. 3 miBHiYHOTO cxony
BaJl ooMexxeHUH [liBHiYHO-[lorapujMHCHKUM,
3axigHo-biiM4eHKIBCbKUM i BisinueHKiBChbKUM
NporvuHamy, 3 niBAeHHoro 3axony — CpiOHsAH-
cbkoto i 2KpgaHiBcbkow aunpeciamu. Ha iioro
TepUTOPIl BUAIIAIOTE IIICTh pOAOBULL: AH/pis-
miBcbKe, BacuniBcbke, UYnkiBcbKe, [JIMHCBKO-
Po36umiBcbke, XapkoBenbke (CepeHsAKIBChKE,
3axigHo-XapkoBelbKe, CxinHO-XapKoBelbKe
ckseninHsg, KauHcbko-KpacHo3HaMeHChbKe).
JlBa 3 HUX (AHpapismiBcbke i KIMHCbKO-
KpacHo3HaMeHCbKe) € Ta30KOH/AEHCAaTHUMHY,
a yotupu (BacuniBcbke, YmkiBcbke, [MTMHCBKO-
Po36uiiiBcbke, XapkoBelbKe) — HapTOra30KOH-
JeHCaTHHUMHM.
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Sarska site of the Kharkivtsivske deposit
The research site is located within the Glynsko-
Rozbyshivsky embankment. The last one is
stretched from the northwest to the southeast
for 50-60 km. From the northeast the shaft is
bounded by the Pivnichno-Poharshchynskym,
Zakhidno-Bilychenkivska and Bilychenkivs-
ka depressions and from the southwest by the
Sribnyan and Zhdaniv depressions. There are
six deposits on its territory: Andriiashivske,
Vasylivske, Chyzhivske, Hlynsko-Rozbyshivske,
Kharkovetske (Seredniakivske, Zakhidno-
Kharkovetske, Skhidno-Kharkovetske arch,
Klynsko-Krasnoznamenske). Two of them
(Andriiashivske and Klynsko-Krasnoznamenske)
are gas-condensate and four (Vasylivske,
Chyzhivske, Hlynsko-Rozbyshivske, Kharkovet-
ske) are oil-gas-condensate.




[Toka3HUKHU BOJHIO B KOHIlEHTpaligx,
JOCTATHIX JJi1 BUMiproBaHHS, 3adikcoBaHO
B OKpeMHUX I1.c. Hait6isbI1a KiIbKiCTh I1.C., B AKHUX
BU3HA4YeHO NMOKAa3HUKH, 3adikcoBaHa Ha CXiJAHIN
ainstHoi (puc. 2.69).

Indicators of hydrogen in concentrations
sufficient for measurement were recorded in
separate OP. The largest number of PS with
determined indicators was recorded in the east-
ern section (Fig. 2.69).

Hz¢10- vol %
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Fig. 2.69. Distribution scheme of hydrogen content in the subsoil air with integral coef-
ficient on the map of Sarska site of the Kharkivtsivske deposit

MakcuMenb-bucTpunbKa mioa
Y reosioriuHii 6y10Bi reOCTPYKTYp MJIOILi 6€PyTh
y4acTb cTpaTHdiKOBaHi yTBOpEHHS Me30301-
CbKOI Ta KalHO30UCbKOI epaTeM. ['eos1OTiYHUMT
pO3pi3 0caJlOBOT0 KOMILJIEKCY B MeXKax IJIOIi
pPO3MOYUHAIOTh TUNIOBI QUIilIOBI BiiK/1a U Kpen-
JOBOI CHCTEMU ME303010.

BojieHb BU3HaueHUH y npobax 5 m.c. 3 133
npoaHaJsiizoBaHux npo6 (puc. 2.70). 3Ha4YeHHA
BOJJHIO KOJIMBAETHCA B MeKax Bijg 5,97¢1072 06.%
10 21,54¢103 06.%. Y npo6ax, e BOJEHb
He BU3HAYeHUH, BiH 3HAXOUTbC Y KOHLIeHTpa-
i1 HU>KYe Yy TJIMBOCTI anapaTypHOro BU3HA4Y€EH-
HA. 3Ha4eHHs BOJAHIO NpeJCTaBJ/IeHi Y TOUKOBOMY
BUIJIA/l | BUHECEHI Ha KapTy IHTerpajbHOro
KoedilieHTy.
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Maksymets-Bystrytska area
Stratified formations of the Mesozoic and Ceno-
zoic erathems take part in the geological struc-
ture of the area geostructures. Geological sec-
tion of the sedimentary complex within the area
begins with typical flysch deposits of the Meso-
zoic Cretaceous system.

Hydrogen was determined in samples of 5
OP from 133 analyzed samples (Fig. 2.70). Val-
ue of hydrogen ranges from 5.97¢103 vol.% to
21.54107 vol.%. Hydrogen concentration was
below the sensitivity of the instrument deter-
mination in samples where hydrogen was not
determined. Hydrogen values are presented in
point form and plotted on the integral coeffi-
cient map.
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Fig. 2.70. Scheme of hydrogen indicator distribution on the scheme of the
integral coefficient Ki on the Maksymets-Bystrytska area

2.3.2. KapTyBanbHi 03HAaKN NepcneKTUBHUX
HadTOrasoHocHux 06’eKTiB Ha BUA06Y-
TOK CUHbOTO BOAHIO B MOPCbKUX aKBa-
TOpiAX YKpaiHu

Inoma Ogecvka-besimenHa-PudroBa-OceTpoBa
MiHniMasibHe 3HaUYeHHs BOAHIO HA JIJISHII pooiT
0,62 06.% (puc. 2.71). MakcuMaJIbHUH BMIiCT
32,8¢102 06%, cepe/IHE 3HAYEHHS MicJs BUA-
JIEHHS «yparaHux npo6» — 6,4¢1073 06.%, cTaH-
JapTHe BigxuneHHda — 4,7. Ha gingHui 3ycrpiva-
I0ThCA «yparaHHi» 3Ha4eHHs, 10 IepeBUILY0Th
aHoMaJibHi — 20,4810 06.% (cepeHe +3 cTaH-
JlapTHe BiJIXWUJIEHHS).

Bisibiia yacTUHA TepUTOPii XapaKTepuUsy-
€TbCA POHOBUMM 3HaYeHHAMU. HalliHTeHCHUBHI-
11i aHoMauii cnocTepiraroTbcs B paloHi CTPyK-
Typu besiMeHHa, Tskitouu o i nepudepitHoi
4aCcTUHU. TaKOX CHOCTEPIraeETbCcd 3pOCTAaHHA
3HauyeHb B Npobax y 6ik KapkiHUTCbKOrO nporu-
Hy. Ha cTpykTypax Onecbka, Pudrtora, OceTpoBa

167

2.3.2. Mapping features of promising oil and
gas-bearing objects for blue hydrogen
production in the marine waters of
Ukraine

Odeska-Bezimenna-Ryftova-Osetrova area
Minimum value of hydrogen at the work site
was 0.62 vol.% (Fig. 2.71). Maximum content
was 32.8¢10° vol.% average value after remov-
ing of “damaged samples” was 6.4¢107 vol.%,
standard deviation was 4.7. On the site there
are “hurricane” values that exceed abnormal
values — 20.48¢107 vol.% (average+3 standard
deviations).

Most of the territory is characterized by
background values. The most intense anoma-
lies were observed in the area of the Bezimenna
structure tending to its peripheral part. There
is also an increase in values in the samples
towards the Karkinitsky depression. Hydrogen
values were background at the Odeska, Ryftova




3HaYeHHH BoaHIO poHOBi. OKpeMi aHOMaJbHI
TOYKHU QiKCYyIOThCA MO iX nepudepil.

and Osetrova structures. Individual anomalous
points were fixed along their periphery.
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Fig. 2.71. Odeska-Bezimenna-Ryftova-Osetrova area. Scheme of hydrogen con-
tent distribution in the bottom layer of water
Structures: b - Bezimenna, Oa, - Odeska, Oc - Osetrova, C - Svitla, A - Anchous

IInoma 3axigHo-TomimuHCbKa
Ha ginisiHni BojieHb criocTepiraBcs y 33 npoobax.
MakcuMasibHUM BMicT -8,12¢1073 06.%, MiHiMaJ/Ib-
HUM — 0,1231072 06.%. Cepe/iHE 3HAUYEHHS MiC/s
BU/IaJIEHHS «yparaHux npo6» — 0,136¢107 06.%,
craHapTHe BiaxunenHss — 0,99 (puc. 2.72).

Zakhidno-Holitsynska area
Hydrogen was observed in 33 samples at the site.
Maximum content was 8.12¢103 vol.%, minimum
was 0.123107 vol.%. Average value after remov-
al of “damaged samples” was 0.136¢103 vol.%,
standard deviation was 0.99 (Fig. 2.72).
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e Fig. 2.72. Zakhidno-Holitsyns-
ka area. Distribution scheme of
hydrogen content in the bottom
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Ilnoma Cynay4yna
MinimMmasibHe 3HaYeHHS BOJIHIO Ha AijnsgaHIi
po6iT — 1,6710306.%, MakCUMaIbHUH BMiCT —
20,5¢10306.%, cepeiHE 3HAYEHHS MiCJ/s BUJA-
JIEHHS «yparaHux npo6» — 4,4¢1306.%, ctaH-
JlapTHe BigxuaeHHs — 2,2 (puc. 2.73).

Sunduchna area
Minimum value of hydrogen at the work site
was 1.67¢103 vol%, maximum content was
20.5¢102 vol%, average value after removing of
“damaged samples” was 4.4¢103vol%, standard
deviation — 2,2 (fig. 2.73).

Fig. 2.73. Sunduchna area. Dis-

tribution scheme of hydrogen

content in the bottom layer of
water
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Ilnoma I0BiseitHa (AHTapHa)
MiHiManbHe 3HaYeHHS BOAHI0 — 1,69¢107306.%
MaxkcuManbHUM BMicT — 66,4107 06.%, cepeiHe
3HA4YeHHs MicJisl BUAJIEeHHS «yparaHHUX Mpo6»
— 8,2¢107306.%, cTaHapTHe BiaxuieHHs — 5,2.

AHoMaJIbHI 3HaYeHHS BOJAHIO QiKCYOTh-
CA Ha NiBJAEHHO-CXiAHOMY CXUJi CTPYKTYypH
(puc. 2.74).

Yuvileina (Iantarna) area
Minimum value of hydrogen at the work site
was 1,69¢103 vol.% maximum content was
66,4103 vol.%, average value after removing
of “damaged samples” was 8,2¢10 vol%, stand-
ard deviation — 5,2.

Anomalous hydrogen values were record-
ed on the southeastern slope of the structure
(fig. 2.74).
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Fig. 2.74. Yuvileina (Iantarna)

area. Distribution scheme of

hydrogen content in the bot-
tom layer of water
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2.3.3. KaptyBanbHi 03HaK1 NepcneKTMBHUX
Ha¢TOrasoHocHUX 06’eKTiB Ha BUAO-
6yTOK 6in0ro BoAH0 B iMNaKTHUX
CTPYKTYpax YKpaiHU

BoBTHCbKA iMIIAKTHA CTPYKTypa
BOBTHCBKaA IMIAaKTHA CTPYKTypa po3TalloBaHa
Ha rpaHuli KipoBorpaacbkoi i Yepkacbkoi o6.1ac-
Tel y MeXkax BepxHboi Tedii p. TacMuH, npaBoi
NPUTOKHU p. JJHiNpo, Ta il 1pUTOK.

BojieHb, K MpaBuUJI0, aCOLI0ETHCA 3 rasa-
MU TJIMOMHHOTO MOXO/»KeHHA. AHOMaUIil BOAHIO
B MeXKax JiJISHKHU A0CJi>KeHb MalOTh SIK OO A1~
HOKI (TOYKOBI), TakK i JiHIHHO BUTATHYTI aHOMaUii
(puc. 2.75).

2.3.3. Mapping features of promising oil
and gas facilities for white hydrogen
production of in the impact
structures of Ukraine

Bovtyska impact structure
Bovtyska impact structure is located on the bor-
der of Kirovohrad and Cherkasy regions with-
in the upper course of the Tiasmyn River,; right
tributary of the Dnipro River and its tributaries.

Hydrogen is associated with gases of deep
origin. Hydrogen anomalies within the study
area have single (point) and linear anomalies
(Fig. 2.75).
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Fig. 2.75. Scheme of hydrogen content distribution in the subsoil air at the Bovtyska impact structure

Ha niBHiYHMM 3axij Bif LeHTpaJibHOI
YyacTUHU BoBTHCBbKOI 3amaguHu QiKCyeTbCs
cJIaGKO iHTeHCHUBHA aHOMaJlig BOJAHIO. Y MexKax
KpaTepy MOXXJIMBO BUAIJIIMTH Lie AeKiJbKa aHO-
MaJliil iy>Ke HU3bKOI KOHLIeHTpallil.
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Weakly intense hydrogen anomaly is
recorded to the northwest of the central part of
the Bovtyska basin. It is possible to distinguish
several more anomalies of very low concentra-
tion within the crater.




060/10HCbKA IMIIAKTHA CTPYKTypa
060J/10HCBKA iIMITAKTHA CTPYKTypa po3TalloBaHa
Ha TepuTopii CeMeHiBCcbKOT0 paiioHy [losTaB-
CbKOI 006/1aCTi, 4aCTKOBO 3aXiJJHO0 YaCTUHOO
3ax0/MTh y Mexi Yepkacbkoi o6s1acTi. HazBa
CTPYKTYPH NOXOAUTH Bif c. 060JIOHB, sIKe 3Ha-
XOJIUTHCS MPAKTUYHO B IleHTPaJIbHIA YacTUHI
KpaTepy acTpo6JsieMHu. BBaxkaeTbcs, 1110 LIeHTP
060JI0HCHKOT iIMITAKTHOI CTPYKTYPH Ma€ TakKi
KoopauHaTu: 49°35’ nH. 1. i 32°55’ cx. a. [['ypos,
2006].

3a pesysabTaTaMu gocuaigxenHsa 2005 p.
BOJleHb OyB BUSIBJI€EHHUH Y BOCbMH II.C., IKi 3Ha-
X0[ATbhCA 3a MexxaMU O60JIOHCBKOI CTPYKTYpPH
(puc. 2.76).

Obolonska impact structure
Obolonska impact structure is located on the
territory of the Semeniv district of the Poltava
region in the western part. It enters the borders
of the Cherkasy region. The name of the struc-
ture comes from the village “Obolon”. It is located
almost in the central part of the astroblema cra-
ter. It is believed that center of the Obolon impact
structure has following coordinates: 49°35'N. sh.
and 32°55' east. d. [Hurov, 2006].

Hydrogen was detected in eight OP locat-
ed outside the Obolonska structure according to
the results of the 2005 study (fig. 2.76).
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Fig. 2.76. Distribution scheme of hydrogen content in the subsoil air on Obolonska impact structure
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2.4. [IAPO®OPMYIOYI MPOLLECU KPY-
rOOBITY. FTEHETUYHA CK/IALLOBA
HA®TO-BOAHEBUX KOMMNOHEHTIB
HALIMHUX CONEHOCHUX NOBYAOB
— NACTOK HA®TU TA BOAHIO

CkymyeHHS BOJHIO B 3eMHIW KOpi 3[iICHIOETHCS
MepeBakKHO B NeperipHUX NPOTUHAX 1 MiXKTip-
CbKHX 3aNa/IMHaX Fe0OCUHKJIIHAJIbHUX 00J1acTel,
n1aTPOPMHHUX CXUJIAX, TPUJIETJIUX [0 T€OCUHKJII-
HaJiel. PO3BUTOK LJMX reOCTPYKTYPHUX €JIeMeHTIB
i yTBOpeHHs posioBuIl HAQTH Ta rasy BigbyBasucs
B TeHETUYHOMY 3B'fI3KY Ti/[pOra3oBUX KOMIIOHEH-
TiB Kpyroo6iry Ta coJieHoCHUX popMaliiii MOpCbKUX
BiAKIa/iB.

Ha eTamni perpecBHUX NPOLIECIB 3aHypEHHA
MOPCBKHUX aKBATOPi¥ YTBOPIOITHCA BUCOKOKOH-
LIeHTPOBaHi P0O3C0JIM, Ta 3aBASAKH HAPOCTAYUM
THCKaM BOJOPO3YMHHMUX rasiB, 110 HAXOAATHCA
Ha IIsIXaxX MpoleciB Kpyroo6iry pedoBuHu [Bep-
Hazckul, 2001], cTBOpIOIOYHU COJISIHI TOOYJOBU
y BUIVISIZIi KYMOJIiB, JlianipiB mij, rpaBiTaniiHuMu
THUCKaMH BOJOPO3UMHHUX CyOCTpaTiB BiJ| JleHHOI
NOBEPXHi /10 MaHTiIMHUX TOBII. TOMy Taki yTBOpeH-
Hfl IOTPiOHO PO3I/IAZAATH SK 3 TOUKHU 30py HAPTO-
MaTEPUHCHKUX YTBOPEHb, 1[0 FreHepyTh BB, Tak
M K reHepaTopu nopiz, mo ¢opmyoTb BB Ta ix
CKJIaJIOBy — BOJIeHb, TOMY 1[0 IOPOBi BOJH, 110
3HAXOAATbCA B HeYLIJIbHEHUX TJINHAX, € KOJIeK-
TOpaMH BYIJIeBOJHEBUX rasis i BogHIo. [x 06csaru
NIepeBULIYIOTb TUCK B eCATKU pasiB i CTBOPIOIOTH
6e3npele/IeHTHI TUCKU B 30HaX IiIBULI[EHUX TEM-
nepartyp (rpaZiieHT IMIMOMHK) Ta IPeKPaCHi yMOBU
JlJ1d reHepallii CKJIaloBOro ByIJIEBOAHEBOT0 KOMII-
JIEKCY, 10 CKJIaJly IKOT0 BXOAATb HadTa, Hz, He.

fAxmo BoJa € reHepyw4o0l CKJIAaLOBOIO
ra3oBOTr0 Cy6CTpaTy, TO, HAa Halll NOIJA/, NOTpi6-
HO IIyKaTH JJOHOPIB BOJOTra30BUX MEPLUIONPUYKH
Ta IJIAXY, W0 NiBOAATbL ByIJIeBOJAHEBI KOMIIO-
HEHTU — PIYKOBI CUCTEMH, pO3TalllOBaHi B 30HaX
NPOTHHIB, e OPMYIOThCS 3a4aTKOBI iHIpeAieH-
TU — TaKi ckazoBi BB sk CHs, Hz, C, 02, HACU4eHHS
HadToreHepyw4HUx Mopiz Ta ix HaAilHI eKpaHU —
HEMPOHUKHI MOKPUIIKH J1Jis1 36epiraHHs BOJHIO,
AKI IpUBeAYyTh LIYKaya A0 NPOAYKTUBHUX IJIOLL
Ha HadTYy, BOZieHb Ta reJiiu.

[Ipuk/aaioM Takux SIBUIL € 3B’I30K 3 Jiami-
pY3MOM i pojioBUIIlaMU HAdTH ¥ rasy, [0 BUCBIT-
JIIOETHCSA B YUCJIeHHUX poboTax M. @. BanyxoBcbko-
ro, B. K.T'aBpuiua, B. . Co3ancekoro, B. 1. KiTuka
Ta iH.

CyTb naHOi po6OTH He BUYEPNYEThCHA
BUBYEHHSM TiJIbKK YMOB Aianipusmy i riM6uH-
Hoi rizpocdepu. [Ipo6siema yMoB popMyBaHHSA
Ta HAaKONMYEHHS OXOIJIIOE HabaraTo MuplIe KoJio
NUTaHb. Y MepuoMy Hab/JIMKeHHI MOBa NOBUHHA
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2.4. HYDROFORMING CIRCULATION PRO-
CESSES. GENETIC COMPOSITION OF
OIL AND HYDROGEN COMPONENTS OF
RELIABLE SALT-BEARING FORMATIONS
- OIL AND HYDROGEN TRAP

Accumulation of hydrogen in the Earth’s crust
is carried out mainly in foothill depressions and
intermountain depressions of geosynclinal are-
as and platform slopes adjacent to geosynclines.
Development of these geostructural elements
and formation of oil and gas deposits took place
in the genetic connection of hydrogas compo-
nents of cycle and salt-bearing formations of
marine sediments.

Highly concentrated brines are formed at
the stage of regressive processes of of marine
water areas submergence. It is happened due
to the increasing pressures of water-soluble
gases on the paths of substance circulation pro-
cesses [Vernadskyi, 2001]. Such phenomenon
creates salt structures in the form of domes,
diapirs under the gravitational pressure of
water-soluble substrates from the surface to
the mantle layers. Therefore, such formations
should be considered from the point of view of
oil parent formations (generate HC) and as gen-
erators of rocks forming HC and their compo-
nent — hydrogen. Pore waters located in uncon-
solidated clays are collectors of hydrocarbon
gases and hydrogen. Their volumes exceed pres-
sure ten times and create unprecedented pres-
sures in zones of elevated temperatures (depth
gradient) and excellent conditions for hydrocar-
bon complex generation. It includes oil, Hz, Ne.

Water is a generating component of gas
substrate. In our opinion, it is necessary to look
for donors of water, gas root causes and ways
that bring hydrocarbon components. These are
river systems located in depression zones. There
initial ingredients are formed. Such components
of HC are CH4, Hz, C, 0. Saturation of oil-generat-
ing rocks and their reliable screens are impen-
etrable covers for hydrogen storage. It will lead
prospector to productive areas for oil, hydrogen
and helium.

Connection with diapirism, oil and gas
deposits is an example of such phenomena. It is
highlighted in the numerous works of M. F. Balu-
khovskyi, V. K. Havrysha, V. I. Sozansky, V. I. Kity-
ka and others.

This work essence is not exhausted by
studying conditions of diapirism and deep
hydrosphere. Problem of formation and accumu-
lation covers conditions is much wider range of
issues. In the first approximation it should be




WTHU PO B3aEMO3B'SI30K IMIMOUHHOI Trigpocde-
pHY, IMIMOGUHHUX NpoueciB, HAQTOBUX POJOBUILY
Ta reoxiMidHO-TiZ[poreoTepMajbHUX npotecis. [1pi-
OpHUTET Yy LIbOMY JIaHI}03i, 6€3CyMHIBHO, HAJIEXKUTh
KPyroo6iry pe4oBUHH B MPHUPO/JIi Ta KOMILJIEKCY
006’€JHYIOUMX TeHETUYHHUX 6i0TeHHO0-ab6i0TeHHUX
npoiieciB. Takuil KOMIJIEKC IPUPOHUX MPOIIECIB
CTBOPIOE YMOBH, CIPUATIUBI /1 CUHTE3Y, Mirpanil
Ta HAaKONMYEHHS 3a4aTKOBUX BOJOra30BHUX CIIOJIYK,
a TaKOX FeHeTUYHUX MeXaHi3MiB IX YTBOPEHHH,
IpA3b0OBOr0 BYJKaHI3My, COJIAHUX AianipiB, CBOE-
PiAHUX KJIallaHiB, 10 BJACTUBI BHYTPILIHbOKOH-
TUHEHTAJbHUM reOCUHKJIIHAJIAM, IKI PeryaoTh
IJIMOMHHUM THCK | BUBOAATH MalXe 10 JleHHO]
NOBEepPXHi BiAXOAU y BUIVISAZI COJISTHUX MOOY/0B
[Kynpssues, 1973].

YaBieHHsI Ipo YMOBH GpopMyBaHHS ByTJie-
BO/IHEBHX POZOBMUIL i IepCrIeKTHBU HAQTOHOCHOC-
Ti, @ TAK0K BOZHIO, BU3HAYAETHCSA YMOBaMU KpPyro-
06iry Boora3oBMx KOMIIOHEHTIB BiJj MOBepXHi
Jlo TIMOMHHUX TOBII i poleciB popmyBaHHs BB
Ta iX CKJIaZl0OBUX Y MaHTIMHUX BepCTBaX, CeIUMEH-
TaliiHUX 6acelfiHaX, Jie T0JIOBHOIO CKJIaJ0BOK MOXK-
JINBO PO3IVIAAATH IJIOLL »KUBJIEHHSA 3a4aTKOBOTO
MeTaHY, COJIEHOCHUX 3aJULIKIB (KOHLLEeHTPOBAaHOI
panu), po3UMHHUX KOMIOHEHTiB BB — Byrento
Ta BOJHIO.

[TosicHeHHA Kpyroo6iry pe4oBUHU B IPUPO-
Ii, nepenoadeHe B. 1. BepHaicbKUM, CBiIUUTD PO
BEpPTHUKAJIbHY Pi3HOCIIPAMOBAHY Mirpallito ra3opos-
YUHHUX QJIIOI/IB y reoAMHAMIYHUX, Fe0TePMiYHUX
Ta reoxiMiyHUX yMoBax i BiZI0Bija€e reoJ1I0riYHUM
BUMOTraM y Mpolieci NocTiHHOTO Kpyrooo6iry, 3Hi-
Ma€ TPYAHOLLI I[OJ0 KOMIIJIEKCY T€eHeTUYHOTI 0
npouecy yrBopeHHs1 BB Ta ix roJloBHOTO KOMIIO-
HeHTa Hz-BogHI0. He IMBHO, 110 TaKi YMKH HaBiTh
He MPUXO/IUJIU B MPOIECi TPUBATUX AUCKYCIH KO-
HOMY 3 KBa/IipiKOBaHHUX re0JIOTiB, 1[0 3alMaJIKCs
npo6sieMoto Kk GopMyBaHHS, TaK i yTBOpeHHS
KiHLIeBOro NpoAyKTy — BB Ta ix ros10BHOI eHepre-
TUYHOI cK1aloBOi H2-BoaH0. Taka cuia HayKoOBOI
TpaZAuLil i JOTMaTUYHUX YABJEHb IIPO 3aBiOMO
opraHiuyHy a6o HeopraHiuHy npupoay BB Ta ix
CKJIa[IOBUX KOMIIOHEHTIB.

TakuM 4MHOM, NUTAaHHS NPOTHO3yBaHHA
HapTOTra30HOCHOCTI Ta BOAHEBUX HAKONHUYEHb
HeoOXi/JHO po3IisiiaTH Ha MiJicTaBi KOMILJIEKCHO-
ro y3araJbHeHHd [JaHUX I'eoxiMil i TeOTeKTOHIKH,
TepMOJMHAMIKH i MiA3eMHOI Ti/[paBJiKy, TiApoJIo-
rii, rizgporeoJiorii, siTosorii, ctpaTurpadii B po3pisi
npolieciB B 0Ca/I0BOMY YOXJi Ta MaHTiHHUX Bep-
CTBax reocepu Ha Cy4yaCHHUX PiBHAX iX pO3BUTKY.

[IpakTHU4YHO aHaJ/i3 reoJIOTiYHUX MPOBIHIIIN
YKpaiHu Ta cBiTOBUX pojoBul] HadTO- i ra30HOC-
HOCTI MaTepUKOBOI Cylli, MepeiripHUX IPOTUHIB,
MDKTipChKHX 3aMa/JiH MOPChbKUX 11e/ibQiB MiZTBEp-
JIKY€E TeHEeTUYHI YMOBU ra30HOCHOCTI Ta IX reHe-
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about interrelationship of the deep hydrosphere,
deep processes, oil fields and geochemical-
hydrogeothermal processes. The priority in this
chain undoubtedly belongs to the cycle of matter
in nature and the complex of unifying genetic
biogenic-abiogenic processes. Such complex of
natural processes creates favorable conditions
for synthesis, migration and accumulation of
rudimentary water, gas compounds and genet-
ic mechanisms of their formation, mud volcan-
ism, salt diapirs, peculiar valves characteristic
of intracontinental geosynclines. It regulates
deep pressure and remove waste almost to the
surface of the day in the form of salt structures
[Kudriavtsev, 1973].

Idea of conditions for formation of hydro-
carbon deposits and prospects for oil and hydro-
gen is determined by the conditions of circula-
tion of water and gas components from the sur-
face to deep strata, processes of HC formation,
their components in mantle layers and sedimen-
tation basins. There the following components
can be considered as main: feeding areas of
incipient methane, salt-bearing residues (con-
centrated rapa), soluble components of HC —
carbon and hydrogen.

V. 1. Vernadskyi provided an explanation
of the cycle of matter in nature. It testifies ver-
tical multidirectional migration of gas-soluble
fluids in geodynamic, geothermal and geochem-
ical conditions. Such process meets geological
requirements in the process of constant circula-
tion and removes difficulties regarding complex
genetic process of HC formation and their main
component H-hydrogen. Such thoughts was not
occured to any of qualified geologists involved
in the problem of final product formation — HC
and their main energy component Hz-hydrogen
during the long discussions. Such is power of
scientific tradition and dogmatic ideas about
known organic or inorganic nature of HC and
their components.

So, forecasting issue of oil, gas capacity
and hydrogen accumulations should be consid-
ered on the basis of comprehensive generaliza-
tion of data of geochemistry and geotectonics,
thermodynamics and underground hydraulics,
hydrology, hydrogeology, lithology, stratigraphy
in terms of processes in the sedimentary cover
and mantle layers of the geosphere at the cur-
rent levels of their development.

Practically, geological provinces analysis
of Ukraine and the world’s oil and gas depos-
its of the mainland, foothill depressions, inter-
mountain depressions of the sea shelves con-
firms genetic conditions of gas bearing and




TUYHI MOXJIMBOCTI 3a CIIJIbBHUMU T€HETUYHUMHU
O3HaKaMH Ta IpoLiecaMHu.

3 1UX MO3UIliil BUBYAIMCh YTBOPEHHS COJIs-
HUX | IVMIMHAHUX AianipiB, TEKTOHIYHI YMOBH COJIA-
HUX TOBIL| Ta IPOLeCiB, po3TalloBaHUX B HadTora-
30HOCHHUX 30HaX PO3BUTKY JIICTPUYHHUX PO3JIOMIB
HA/IBUCOKHX THCKIB BOZIOTA30BUX CyOCTpPATiB, 110
i dopmyroTh B KiHIleBoMY mpoleci BB cosieHocHi
o0y/J0BU — LITOKU Ta iX 0CHOBY — BO/IE€Hb.

AHani3 congsHUX NO6GYA0B B 0CaZlOBOMY
b6aceliHi, NIpoBeJleHUM 3a pe3y/JbTaTaMMu aHaJli-
TUYHUX JOC/IPKEHb, Ma€ BUpIllaJbHe 3HAaYeHHA
y dopmMyBaHHi cKymueHb BB Ta #ioro cksamoBoi H:
i MeTaHy. 3asexxHO BiJf Mop¢oJiorii CONMAHUX Tia
HaMU YTOYHIOBaJIaCh METO/IMKA MOLUIYKOBUX POGIT
Ha HaQTy i ras, 110 CJYTyBaJIO HAJ[iIMHOIO MOLIYKO-
BOIO KOHLIENLi€0 1[0/10 TPOTHO3y KapTyBaJbHUX
03HaK Ta BUOOPY 06'EKTIB BOAHEBUX aHOMaUiH. Po3-
BiJika ra30HapTOHOCHOCTi B 30HAaX PO3BUTKY COJISI-
HOKYIIOJIbHUX CTPYKTYP AOKOPIHHO BiZ|pI3HAETHCS
Bi/l MOIITYKOBHUX POGIT, 1110 MPOBOASATLCS B paioHAxX
PO3BUTKY HAaQTOra30HOCHUX CTPYKTYP, A€ TakKi
06’ekTHU BijicyTHi. ToMy reHeTHYHi OCHOBH COJIEHO-
CHUX OacelHiB BUMarajm peTeJbHOr0 BUBYEHHS
coJieHOoCHUX popMalliid 3 TOUKU 30py reoIJMHaAMIiKU
Ta 0CO6JIMBOCTEN IX CK/IaZ0BOi — BOZHIO.

[lnacTu kaM'siHOT CoJIi € iZleaTbHUMU TOKPUIII-
KaMHU [J|J1l CKyITYeHHA HaQTH i ra3y 3a paxyHoK
HaMOIbII HEMPOHUKHUX CyOoCcTpaTiB Hz, He, TOMy
B COJIEHOCHMUX OacelHax HaWbiJblIi MOKJIaAU
HadToBUX BB npuypoueHi f0 mizicosboBUX BiXu-
Jiedb [Kapues, 1992]. Taki Bigomi pogoBuila HapTH
i rasy, sk llle6ennHcbke B YkpaiHi, EdpeMiBcbke
i Open6yp3bke B Pocii, 'ponHiren y l'osanii, Xacci
Meccayz i Xacci-P'Mesnb y JliBii, HadTorasosi pozo-
BULLA IpaHy, MeKCMKaHCbKOI 3aTOKH, IOKJIAIU Ta3y
B [liBHiYHOMY MoOpi i 6araTo iHIIKUX GOPMYIOThCS
B 30HaX pO3TalllyBaHHA COJIEHOCHUX TOBIL,. Y MOHO-
rpadii, npucBsyeHil reosiorii HAGTOBUX i ra30BUX
pozoBull-TiraHTiB, M. Xesi60yTi Ta iH. JOCAIJHUKU
HiIKpeC/JI0ITh BUHATKOBY POJIb IJIACTIB KaM'sTHOT
coJii B GopMyBaHHi BB Ta po3risigatoTh HasiBHICTh
coJieil y ctpaTturpadiyHoMy po3pisi ik OfMH 3 Hall-
CHPUATIMBILIUX IOKAa3HUKIB NIPU MPOTHO3YBaHHI
ra30HOCHUX 00’€KTIB, poJioBUII-TiraHTiB [Kparom-
kuH, 2008], a Takoxx Hakonu4yeHHs1 Hz-BozHIO. Ix
bopmu — Mexi dikcallii moTpe6yIOTh, SIK MoKasasia
NpaKTHKa, BJaCHUX JOCJipKeHb, PO3pO6OKHU creli-
aJIbHUX TEXHOJIOTiH Ta anapaTypHUX KOMILJIEKCIB.

Y 3B'fI3Ky 3 LIUM NpPHU OIiHI|i MEepCIEeKTUB
HaTOra30HOCHOCTI BUBYEHI PO3Pi3U raJlOrTeHHUX
dopmauiid, Mexi nouMpeHHs, ix ¢pauiaabHi aHao-
I'l, TEKTOHiKa, MiHepaJioris, reoximis. Hamu 6y1y-
BaJIUCh Ta aHaJi3yBaJIUCh JIiTOJOTO-dalianbHi,
NaJIeoreoJIOTiyHi, CTPyKTYpPHI KapTH. Bee 1ie pasom
i3 MaTepiajlaMu aepOKOCMIYHUX LOCIIIKEHD [Ja€
B KiHI[eBOMY paxyHKy 3MOTY Ta MiJICTaBy AJ
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their genetic possibilities. It is based on common
genetic features and processes.

From these positions, the Formation of salt
and clay diapirs, tectonic conditions of salt stra-
ta and development processes of listric faults
located in oil and gas-bearing zones of ultra-high
pressures of water and gas substrates form in
the final process of HC salt-bearing structures
(rods and their basis — hydrogen) was studied.

Salt structures analysis in sedimentary
basin is carried out based on results of analytical
studies. It has a decisive importance in the accu-
mulations formation of HC, H: and methane., We
refined the method of oil and gas prospecting
depending on the morphology of salt bodies. It
served as a reliable prospecting concept for the
forecast of mapping features and selection of
hydrogen anomaly objects. Exploration of gas
and oil potential in the areas of development of
salt dome structures is fundamentally different
from prospecting work carried out in the are-
as of development of oil and gas-bearing struc-
tures. There such objects are absent. Therefore,
genetic basis of saline basins required thorough
study of saline formations from the point of view
of geodynamics and peculiarities of their com-
ponent (hydrogen).

Layers of rock salt are ideal covers for oil
and gas accumulation due to the most imper-
meable H: and Ne. Therefore, the largest depos-
its of petroleum explosives are confined to sub-
salt deviations in salt-bearing basins [Kartseyv,
1992]. Such well-known oil and gas fields as
Shebelinske in Ukraine, lefremivske and Oren-
burg in Russia, Gronnigen in Holland, Hassi Mes-
saud and Hassi R'Mel in Libya, oil and gas fields
in Iran, the Gulf of Mexico, gas deposits in the
North Sea and many others are formed in zones
of location of salt-bearing strata. M. Helbouti et
al. researchers emphasize the exceptional role of
rock salt layers in the formation of HC in a mon-
ograph devoted to the geology of giant oil and
gas fields. They consider presence of salts in
stratigraphic section as one of the most favora-
ble indicators in predicting gas-bearing objects,
giant deposits [Krayushkin, 2008] and hydro-
gen accumulation. Their forms require own
research, development of special technologies
and hardware complexes.

In this regard sections of halogen forma-
tions, distribution limits, their facies analogues,
tectonics, mineralogy, geochemistry were stud-
ied when assessing prospects of oil and gas bear-
ing deposits. We built and analyzed lithological-
facies, paleogeological and structural maps. This
and materials of aerospace research ultimate-
ly provides opportunity and basis for judging




CyIKeHHS po npupoy BB Ta BoJIHEBUX CKyITYeHb
Y 30Hi pO3BUTKY COJITHUX TOBLL,

3 po3p0o6KOI0 i 3aCTOCYBAHHSM TEXHOJIOTI]
CTAIT/, y npoueci nmoimykiB BOJHEBUX CKYyITYeHb
BUHHUKJIA IOTPeOa 3a/y4eHHs HOBUX J,0JJaTKOBUX
METO/iB HaTYPHO-/1a60paTOPHUX JOCTi/PKEHD Ta IX
IJIOUIMHHOI JleTai3allil Ipyu IpoBeJeHHI MOJIbOBUX
JlOCJIiPKeHDb Ta Oi/bII AeTalbHOI po3KUPPOBKHU
3aKOHOMipHOCTel po3MilleHHs1 HAQTOBHUX i raso-
BUX POJOBMUI B UX paloHax. [lo CKJIaAy Takux
JlOCJIi/PKeHb BIepllie BXOAUJIO JileTa/lbHe IJIOLUHHE
KapTyBaHHSA BOJHEBHX Ta reslieBUX KOHIeHTpa-
1[ilf, OTPMMaHUX NPU NPOTHO3HUX JOCJiIPKEHHSAX
Ha NOLIYKH NMepCHeKTUBHUX IJIOLL Ta JAIJISAHOK
HadTOra30HOCHOCTI 3 METOI0 3aK/IaJaHHS TPOMMUC-
JIoBUX cB. Ha BB. [IpoBeieHO BUBUYEHHS 3aKOHOMIp-
HOCTeU po3MillieHHsI HahTOBUX i ra30BUX POZIOBUII]
3 TOYKHU 30py MOXJIMBOTO iX 3B'A3KYy 3 30HaMHU
perioHaJIbHUX po3TallyBaHb COJIEHOCHUX Ipolie-
CiB i KOMIIJIEKCHOTO MiJIX0AY 10 HAbOpy KpUTEPi-
aJIbHUX O03HAK PO3MNO/iJy POJOBUI] HA TepUTOPil
COJIECHOCHMX YTBOpeHb. lle mocyrysaso oCHOBOIO
HOBOI MOIIYKOBOI TEXHOJIOTII Ta CTBOPEHHIO HAaMHU
HOBUX CeJIEKTUBHUX npuaaais [[laTeHT ..., 2019]
JIJISl TPOBE/IEHHs TIOIYKOBUX POOGIT HAa HOBUH Tepe-
JIIK ByIJIeBOJHEBUX KOMIIOHEHTIB Ta IX CKJIaJJOBUX
(Hz He, CO:). Ha KOopHCTb TaKUX pe3yJbTaTiB CBij-
YUTh reorpadis 3akapTOBaHUX BOAHEBUX aHOMaJIil
i, 1K MOKa3aJiu YU CeJIbHI pe3y/sbTaTH, aHaJIOTiuHI
3B'AAI3KM HAPTOBUX i ra30BUX POZAOBUILI i3 30HAMHU
COJISTHOKYIIOJIbHUX CTPYKTYP Ta YTBOPEHb.

CtyniHb BUBYEHOCTi IMIMOUHHOI Tiporeo-
soriunoi iHBepcii (I'T1) sk r;106a1bHOTO CUHEpTe-
TUYHOTO ABHUILA 3BOJUBCA [IePeBAXKHO 3arajoM
JIOCJIIIHUKIB 10 TeKTOHIYHOI (B MeHIIiH Mipi —
riiporeoxiMiyHoi) HOro CTOPOHU Ta, IK NOKa3aJa
NpaKTHUKa, MPOBeJeHUX JOC/i/)KeHb Ha YUCJIEH-
Hux o6’ektax /1/13, [lepeakapnaTcbKOro NporuHy
Ta 3aKkapnaTTs, psiJi HalBaXKJUBIIIKUX acCleKTiB
JlaHOoTO0 AABMLIA GAaKTUYHO NpeACTaBJIsSE IPO6IeMU
TEOPEeTUYHOrO0 | NPUKJIAJHOTO 3HAaYEeHHS, 30BCIM
He BHMBYEHI, a 4YacTo B3araJjii He Mo3HavyeHi (Hanpu-
ksag, I'T1i ceficmiunicTs, I'T1 1 conisHUM TeKTOreHe3
i T.i.). Lle B moBHiN Mipi cTocyeTbcs HadTOrasore-
OJIOTIYHUX aCMeKTiB Ta iX 3B’13Ky 3 TEKTOHIYHUMHU
npouecaMu. TyT TaK0X JOPEeYHO CHiBBiHECTU TaKIi
IpoLecH 3 KOJIOM CaMOCTIMHUX, X04a, IPUPOJHO,
i TicHO B3a€MOIOB'I3aHUX MPOGJIEM.

fckpaBUM NpUKIAZLOM CTOCOBHO LbOTO €
[lepeakapnarcbkuii nporus, /1A Ta [lepenobpya-
Ke. 3aKJaLeHi 9K €UHA reoCTPYKTypa, Ha pALi
BeJIMKUX eTalliB icTopii po3BUTKY NpeCTaBJIAIU
co6010 EIMHI ce/lUMeHTalliiHi 6aceliHU 3 TPOosiBaMHU
CO0JIEHOCHOPOPMYHOUUX ra30reoxiMiyHUX GopMaliii
y 30HI ripoAUHAMIYHOI 1 TipoXiMi4HOI B3aEMOJ|]
Kpyroo6iry 3 piukoBUMH, 6aceiHOBUMH, iJI3EMHU-
MU BOJIaMH, LI10 i CK/IaZlal0Th CYTh SIBUILA TJIMOUH-
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nature of HC and hydrogen accumulations in the
zone of salt strata development.

There was a need to involve new addition-
al methods of field-laboratory studies and their
planar detailing during field studies and a more
detailed interpretation of the patterns of the
placement of oil and gas deposits in these are-
as with the development and application of the
STAHGR technology in the process of searching
for hydrogen accumulations. For the first time
such studies included detailed planar mapping
of hydrogen and helium concentrations obtained
during predictive studies in search of promising
areas and areas of oil and gas potential. It was
conducated patterns study of oil and gas fields
location from the point of view of their possi-
ble connection with regional zones locations
of salt-bearing processes. We also considered
comprehensive approach to set of criterion fea-
tures of deposits distribution on the territory of
salt-bearing formations.

This served as a new search technology
basis. We created new selective devices [Pat-
ent ..., 2019] for conducting search works for
new list of hydrocarbon components and their
constituents (Hz: He, CO:). The geography of
mapped hydrogen anomalies and similar con-
nections of oil and gas fields with zones of salt
dome structures and formations testified the
assumption.

Degree of of deep hydrogeological inver-
sion (DHI) study as a global synergistic phe-
nomenon was mainly reduced by researchers
in general to its tectonic (to a lesser extent —
hydrogeochemical) side. Research conducted
on numerous objects of the DDR, Precarpathi-
an depression and Transcarpathia, number of
the most important aspects of this phenomenon
represent problems of theoretical and applied
importance. They were not studied at all and
often are not marked at all (for example, DHI
and seismicity, DHI and salt tectogenesis, etc.).
This is fully referred to oil and gas geological
aspects, their connection with tectonic process-
es. Here it is also appropriate to correlate such
processes with a range of independent closely
interrelated problems.

Striking example in this regard is the
Transcarpathian depression, Dnieper-Donetsk
avlakogen and the Trans-Dobrudzh region. They
are built as a single geostructure. The regions
were single sedimentary basins with manifesta-
tions of saline-forming gas-geochemical forma-
tions in the zone of hydrodynamic and hydro-
chemical interaction of the circulation with
river, basin, and underground waters, which
constitute the essence of the phenomenon of




HUX METAaHOBOJHEBUX CIOJIYK Ta IX IHTpei€HTIB
y BUTJIAI BYIJIeBOJAHEBUX, BOJHEBUX CKYNUYeHb
Ta reJliiEBUX rasis.

[Ipu uboMy 30Ha B3aEMOJ|ii LIUX ABOX Tipo-
reoJIOriYHUX CUCTEM, abCOJIIOTHO Pi3HUX 3a CBOEID
NpUpPOJLOIO, TiiporeoxiMi€etro, ripoAuHaMIKOI0
i XapakTepHUM 4yacoM GJIH0iI0NOPOHUX MPOLIECIB,
sBJIsiE c06010 B HadpTOrazoHocHoro 6aceitny (HI'B)
CaMOCTIMHHUM MOBepX rifiporeoJiorii Ta HapTOra3o-
HOCHOCTI, 1110 BKJ/IIOYA€E BeJIMYe3Hi 06cAru Kapbo-
HOBMUX, IEBOHCbKUX i J0oKeMOpilicbKuX popmalriii
3 JOCUTb CKJIaJJTHUMHU 110 TrincomMeTpii HOBEPXHAMU.

BumeBukaageHi popmyrodi mpoiecu
6i0oreHHO-MaHTINHUX CKJIaJI0BUX [J03BOJIAIOTh PO3-
rasgaty [T sk dyHAaMeHTaIbHY XapaKTePUCTUKY
HI'B Ta MOXXJIMBUX YMOB HAaKOMMYEHHS HANOiIbLI
NPOHUKHOI eHepreTUYHOI CKIaI0BO1 — Hz-BOAHIO,
HaWBaXX/IMBILIOr0 CUCTEMHOI'0 KPUTEPiI0 reHeTUY-
HUX reoxiMiYHO-TepMO6apPUYHUX YMOB Y MaHTIH-
HUX BEPCTBAX Ta pO3/iJIbHOr0 NPOrHo3y HadTora-
30HOCHOCTI Ha CKJIa/|0Bi BYTJIEBOJHEBO-METAHOBI
KOMIIOHEHTH, H, He.

[IpoBeieHHI KOMILJIEKC AOC/i/P)KEHDb HA Kap-
TyBaJIbHI 0O3HAaKU BOJHEBUX NPOABIB Ta WOro
aHOMaJIbHUX CKyIMYeHb y Npoleci KapTyBaHHSA
NpOMUCJI0BUX CKynueHb BB. BogeHb po3srasazga-
€ETbCA K OJUH 3 BaXKJIMBUX MOKA3HUKIB NPsSAMO-
NOIIYKOBUX O3HAK Y paMKax CTPYKTYpPHO-TEpPMO-
riZijpora3oreoxiMiuyHoOiI TEXHOJIOTII.

AHaJsi3 Ta iHTepnpeTalis 3aKapTOBaHHUX
reoxXiMiyHUX aHOMaJlill, OTPMMaHUX B pe3yJibTaTi
YUCJeHHUX gocaigpkenb Ha /13, [lepegkapnar-
CbKOMY Ta 3aKapnaTCbKOMY IIPOrMHAaX, HaBeJeHUX
y MmoHorpadii 2021 p., Hajlae nonepeAHi niAcTaBu
CTBep/J»KyBaTH, 1110 aHOMaJIbHi NPOSABU BOJHIO,
3a¢dikcoBaHi 32 HaBe/IeHOI TEXHOJIOTIE, HEOIHO-
3Ha4HI Ta HE BiZINOBIAAI0Th TEKTOHO-CTPYKTYPHUM
NO3HULiAM, Ki GIIBIIICTIO AOCTIIHUKIB TPAKTYHOTh-
sl K NMOKa3HUK TJIMOKWHHOI 6y0BU. Kpim Toro,
Jlesiki ¢paxiBIi XMOHO PO3MVIAAAITD MiJBULEHHS
MOTOKIB BO/JHIO SIK TOKAa3HUK PYWUHYBaHHS BiJ[KJIa-
AiB BB, TpacyBaHHs p03J/10MiB IJIMOMHHOTIO 3aKJIa-
JIaHHS 1 NiIBUIIEHOI MPOHUKHOCTI.

Taki 370raZik Ta BUCHOBKH PO aHOMaJIbHI
IPOSIBM BOJIHIO HABOSTHCA 6araTbMa BYUEHUMHU Oe3
JOCTaTHBOI apryMeHTallil Ta BiICYTHOCTI HATYPHUX
CIIOCTEPEXKEHD | He MalOTh BiZJHOLIEHHS Hi 10 pO3-
JIOMHHUX 30H, Hi 10 pylHYBaHHS nok/1a/iB BB.

Kpim Toro, 3a pe3ysibTaTaMu ra3oreoximiu-
HUX 3UOMOK NPOTAroM Maixke 50 pokiB MpaKTUYHO
110 BCiX perioHax YkpaiHu BUBYaJIUCh MOXKJIUBOCTI
3akJIalaHHA B0/103a60piB Ha NUTHI BOAU B NPHU-
PO3JIOMHHUX Ta PO3JIOMHUX 30HaX i )KOJAHOTO pasy
He BUABUJIN BOJIEHb.

l'igpaBiiyHi yMOBH, 1110 BiZIIOBIIAl0Th 3aKO-
HaM ¢i3MKH, He IEPEBUILYIOTH PiBHI po3TallyBaH-
HsI BO/106i0ra30BUX PO3YHHIB, sKi MOCTYNaTh
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deep methane-hydrogen compounds and their
ingredients in the form of hydrocarbons, hydro-
gen clusters and helium gases.

There are two different hydrogeological
systems completely different in nature, hydro-
geochemistry, hydrodynamics and characteris-
tic time of fluid-bearing processes. At the same
time interaction zone of thesesystems repre-
sents an independent floor of hydrogeology and
o Oil and gas bearing basin (OGBB). It includes
huge volumes of Carboniferous, Devonian, and
Precambrian formations of quite hypsometrical-
ly complex surfaces.

The above-mentioned formation process-
es of biogenic-mantle components allow us to
consider GHI as a fundamental characteristic of
OGBB and possible conditions for accumulation
of Hz-hydrogen. It is the most important system
criterion of genetic geochemical-thermobaric
conditions in mantle layers and separate fore-
cast of oil and gas capacity by component
hydrocarbon-methane components, Hz, He.

It was conducted a complex of studies on
mapping signs of hydrogen manifestations and
its anomalous accumulations in the process of
mapping industrial HC accumulations. Hydro-
gen is considered as one of important indicators
of direct search features within framework of
structural-thermo-hydrogasogeochemical tech-
nology.

Analysis and interpretation of the mapped
geochemical anomalies was obtained as a result
of numerous studies on the DDR, Pre-Carpathian
and Transcarpathian depressions. It was given
in the 2021 in the monograph. The work pro-
vided preliminary grounds for asserting that
anomalous manifestations of hydrogen record-
ed using above technology are ambiguous and
do not correspond tectonic-structural positions.
The most researchers interpret the last one
issue as an indicator of deep structure. In addi-
tion, some experts mistakenly consider increase
in hydrogen flows as indicator of HC deposits
destruction, tracing of deep-seated faults and
increased permeability.

Such assumptions and conclusions about
anomalous manifestations of hydrogen are giv-
en by many scientists without sufficient reason-
ing and lack of field observations. They are not
related to fault zones or to destruction of HC
deposits.

In addition, possibilities of laying water
intakes for drinking water in near-fault and
fault zones were studied, and hydrogen was nev-
er found.based on the results of gas-geochemi-
cal surveys for almost 50 years in all regions of
Ukraine.




3a YMOBH THCKIB, 1110 BiZiOyBalOThCS B CIIOJIyYEHUX
EMHOCTSIX He3aJIeX)KHO Bij yacy Ta 06’eMiB. Take
NOSICHEHHS A€ BCi MiJICTaBU CTBePAXKYBaTH, 1110
COJISIHI LITOKH COJITHOKYIIOJIbHUX CTPYKTYP € IPO-
JIYKTaMH NPOLiecy Kpyroobiry pe4oBUHU — ra3oBo-
JIOPO3YMHEHHS CyOCTpaTiB 6ioreHHOI BOA0ra3oBoi
CKJIa/I0BOI PiYKOBO-/I0JIMHHUX MPOLIECIB Ta MPOAYK-
TiB iX TpaHcdopMallil MaHTiIHHO-Te0AMHAMIYHUMH,
reoTepMiYHUMU Ta ra30 reoXiMiYHUMHU MPOLIECAMU.

BinvHuill eodens. [IpoBeleHUN KOMIJIEKC
JOCJIi/P)KeHb Ha KapTyBaJibHI 03Haku H:-BogHIO
NOB'sI3aHUH 3 NTpoLlecaMU IlepeTBOPEHHS 3a4aTKO-
BUX BB, 1110 Ha/IX0/15ITh y MaHTIilHi BepCTBU B CKJIa-
[l BOLOPO3YMHHUX ra3iB — MeTaHOBUX CIIOJYK
y IpoIieci Kpyroooiry.

BoZieHb yTBOPIOETHCA BHACAI0K ITe0XiMiyHO-
ro, Te0TEPMIYHOTI0 i pajlioXiMiYHOT0 PO3KJIaIaHHS
BO/Y B MaHTIMHHUX TOBLIAX B yMOBAX HaJJBUCOKUX
THUCKIB, Fe0TepPMIYHUX i Fe0XiMIYHUX MPOLIECIB, 1110
CJIYTYIOThb IPUPOAHUMU eJieKTpoJizepaMu. Mirpa-
1[isl BO/JHIO 10 MAaHTIMHUX BEpPCTB Y BiJiMOBiAHUX
TepMOAWHAMIYHUX YMOBAX € BOXKJIMBUM YUHHUKOM
HadTOrasoyTBOpeHHs. Y pe3ysabTaTi HaZiI3BUYAN-
HOI MirpariiHol MO>XJIMBOCTI BOJleHb PO3IVISIABCS
sIK OJTMH 3 MOKa3HUKIB HAaQTOra3oHOCHOCTI Iij1 yac
ra3oreoxiMiyHUX 3MOMOK, IPOBEJIEHUX Y paMKax
nomykoBol TexHosiorii CTAI'T/. ¥V pesyabTari
reoTepMidyHUX, re0XiMiYHUX Ta MirpanivHoO-
HaJIIPOHUKHHUX XapaKTePUCTUK BOJHIO 3HAaYHA
yacTKa Uoro Mirpye yepes TpaJUL[iiHO HENPOHUKHI
ocazy, fIKi CJIyTyIOTb eKpaHaMu AJig BB, ckymayro-
YHCb IPAKTUYHO TIJIbKMA B 30HAaX pO3TallyBaHHA
COJITHUX KYTIOJIiB.

[HTEepnpeTanisa MirpaiiHUX NpoLEeciB Npo-
MUCJIOBUX CKyITYeHb BOJHIO HEOJHO3HAYHa, Y TOMY
Yucai | Ipy BUBYEHHI 0COOJIMBOCTEN CTPYKTYPHO-
TEeKTOHIYHOI 6y10BU 06'€KTiB mocuaimkeHb CTA-
['T/A. BinbuiicTh AOCAiIHUKIB BBaXKa€, 1110 BOJEHb
€ MOKAa3HUKOM IVIMOUHHOCTI po3JsioMiB [JIyKUH,
2005]. Y 30Hax CTUCHEHHS YU PO3TATYBaHHS LeH
ra3 BizcyTHi#. [leski daxiBii, sk 6yJ10 HaBeJeHO
BHUILe, PO3IVIAJAI0TH Mi/IBUIIEHHSA [I0TOKIB BOAHIO
K IOKa3HUK pyHHYBaHHA NokJaziB BB. He gus-
JISTYUCh Ha po36i>KHOCTI B iHTepnpeTallii aHoMaJs1ii
BO/ZIHIO, TOKa3HUKU MO0 BMiCTY BUKOPUCTOBYIOTh
JIJ11 TpaCyBaHHSA PO3JIOMiB TJIMOMHHOTO 3aKJa-
JIaHHA 1 NiABUILEHOI MPOHUKHOCTI, 1[0 He 30BCIM
KOPEeKTHO, BUXOJAYHU 3 TOTO, L0 TaKi BUCHOBKHU
ICHYIOTh TIJIbKM Ha TEOPETUYHUX NPUNYILEHHAX
Ta 3/i0Tajikax 6e3 JO0CTaTHbO apryMeHTOBaHUX
JIOCJII/DKEeHD Ta BiZICYTHOCTI pe3y/IbTaTiB HATYPHUX
JOCJiIKeHb.
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Hydraulic conditions comply with the laws
of physics. They do not exceed levels of location
of water-biogas solutions under the conditions
of pressures occurring in connected containers
regardless of time and volumes. Such explana-
tion gives reason to assert that salt shafts of salt
dome structures are products of the substance
circulation process. It is gas-hydrogen dissolu-
tion of substrates of biogenic water-gas com-
ponent of river-valley processes and products
of their transformation by mantle-geodynamic,
geothermal and gas-geochemical processes.

Free hydrogen. The conducted set of stud-
ies on mapping features of hydrogen is related
to the processes of transformation of initial HC.
They enter the mantle layers as a part of water-
soluble gases — methane compounds in the pro-
cess of circulation.

Hydrogen is formed as a result of geo-
chemical, geothermal and radiochemical decom-
position of water in mantle layers under condi-
tions of extremely high pressures, geothermal
and geochemical processes serving as natu-
ral electrolyzers. Hydrogen migration to the
mantle layers under appropriate thermody-
namic conditions is an important factor in oil
and gas formation., Hydrogen was considered
as one of the indicators of oil and gas capaci-
ty during gas-geochemical surveys carried out
as part of the STAHGR search technology as
a result of the extraordinary migration possi-
bility., a Significant part of it migrates through
traditionally impermeable sediments as a result
of the geothermal, geochemical and migration-
superpermeable characteristics of hydrogen.
The sediments serve as screens for HC accumu-
lating practically only in the areas of salt domes.

The interpretation of the migration pro-
cesses of industrial hydrogen accumulations is
ambiguous. It includes structural and tectonic
structure of the the STAHGR objects of research.
Most researchers believe that hydrogen is an
indicator of faults depth [Lukin, 2005]. This gas
is absent in compression or tension zones. Some
experts consider increase in hydrogen flows as
an indicator of HC deposits destruction., Indica-
tors of its content are used to trace deep-seated
faults and increased permeability despite the
differences in the interpretation of hydrogen
anomalies. It is not entirely correct. Such con-
clusions exist only on theoretical assumptions
and guesses without sufficiently substantiat-
ed research and the absence of field research
results.




2.5. CONAHUM AIANIPU3M TA MO0 POJb
Y FTEHETUMHUX NPOLLECAX HADTOTA-
30HOCHOCTI Y CBITOMNAAI HAYKOBOI
CNIIbHOTU TA FTEHETUYHI NOLLYKOBI
3AKOHOMIPHOCTI PO3TALLUYBAHHA
BOAHEBUX CKYNYEHDb

l'eosioro-reHeTU4YHi OCHOBU NMPOMHUCI0OBUX
BOJHEBUX CKyNlYeHb y 30Hi
COJISIHMX YTBOPEHb — WIITOKIB

Y cBoiii kanguaaTcekin guceprarii B. . Co3an-
cbkuil [Co3aHckuil, 1964] HAaBOAUTD GiabII
HiXK IBOXCOTpiUHYy icTopito gocaigxenb J/13,
Jle BUCBIT/JIEHO JIOCUTb MTOBHY I'€0JIOTiYHY GY/10BY
1boro periony. BiH Bka3ye, 1110 0co6J1MBO 6arato
iHHUX JaHUX OTPUMAHO OCTAaHHIM 4acoM 4epes
IIMPOKY NOCTAaHOBKY IVIMOOKOI0 pO3BilyBaJIbHOI'O
OypiHHsA Ha HadTy i ra3. OgHAK [0 TeNnepillHbOro
yacy 3a/IMLIAEThCA 1ie 6araTo cnipHUX npobJieMa-
TUYHUX IUTaHb, AKi BUMaraloTb CBOI'0 BUPILIEHHH,
1le IMTaHHA cTpaTUrpadpiuyHOro po3uieHyBaHHA
JleBOHY, Mp06JieMa HUXKHbOTa/1e030MCbKHUX Bi/l-
KJIaZliB, yTOUHEHHS TeKTOHIKM BIaJiJMHY, 3'Cy-
BaHHA 3aKOHOMIPHOCTeHN yTBOPEHHS Ta PO3BUTKY
AHTHUKJIIHAJIbHUX MIHATH Ta GOPMYBaHHSA B HUX
HaTOBUX Ta ra30BUX MOKJIA/iB.

[IuTaHHA PO MOXKJINBY HAPTOTa30HOCHICTh
y 30HaX COJITHOKYINOJIbHUX CTPYKTYp BIieplie
o6ys10 nopyueno H. C. llatcbkuM [1931]. BuBuato-
4yu 6y/10By IcaukiBcbkoro Ta PoMeHchKOro narop-
06iB Ta 3icTaBJ/IAOYH X i3 COJITHUMU CTPYKTYPaMHU
nposiHuii ['ong-Koct (CILIA) Ta Ypano-EM6iHCbKOI
o6Jiacti B PagsincbkoMy Coto3i, BiH BUCJIOBUB AyM-
Ky IpO HagBHICTb COJIAHOI TEKTOHIKM B Mexax
JA/J13. Buxoau cBoepifHUX nopif y paioHi [cauok
Ta AHctoTuHelp H. C. lllaTcbkuii noB'A3yE 3 IHTPY-
3i€10 COJITHUX MacC y TOBIIY Me30KalHO30MCbKUX
ocapais. lli mopoau € faBHIIIMMHU YTBOPEHHSMY;
B aMepUKaHChbKIiH JiTepaTypi BijloMi BOHU mif
Ha3BOM0 KeIpoKiB. [caukiBCchbKi Alabasy, HAa AYMKY
H. C. lllaTcbKOTO, € OKPEMUMH YyJIaMKaMHU BUBED-
YKeHHUX [OPiJ, 0 3a/IATa/ld CI0YaTKy Ha BEJIMKUX
IJIM6HHAX i 3ro/loM NaCMBHO BUHECEH] COIIHUMU
MacaMu. llent gocailHUK BKa3ye, 110 KpiM Icayok
Ta PomeH y Mexxax JI/[3 MokJ/IMBI ¢ iHIII KynoJiy,
NPUXOBaHI Mif| TOBIEI0 TPETUHHUX Ta YETBEPTHH-
HUX yTBOPEHb.

[Tocusaroyrcb Ha HAQTOHOCHICTD COJIfAI-
HUX KYIOJIIB HU3KU perioHiB AMepuKH, EBponu
Ta Asii, H. C. llaTcbKU BUC/I0BUB NIPUNYLEHHSA
MOXKJIMBOCTi HapomkeHHs HadTH B /I/]3. BucHo-
BKHU H. C. lllaTcekoro npo aHasnorito /13 i3 consiHo-
KYIOJIbHUMH NIPOBIHIIIMHU CBIiTY CTa/Ikd BUXIJHUM
MOMEHTOM /[iJI1 PO3BOPOTY IJIM60KOTO pPO3Bi-
JlyBaJibHOrO 6ypiHHA Ha HadTy i ras. ¥ 1936 p.
cB., 3aksageHa II'H AH YPCP na ropi 3osoTyxa
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2.5. SALT DIAPIRISM AND ITS ROLE IN THE
GENETIC PROCESSES OF OIL AND GAS
BEARING IN THE VIEWPOINT OF SCI-
ENTIFIC COMMUNITY AND GENETIC
SEARCH REGULATIONS OF HYDROGEN
DEPOSITS LOCATION

Geological and genetic bases of industrial

hydrogen accumulations in the

zone of salt formations — rods
V. 1. Sozanskyi [Sozanskyi, 1964] in candidate
thesis cites more than two-hundred-year histo-
ry of the DDR research. There a fairly complete
geological structure of this region is covered.
He points out that a lot of valuable data were
recently obtained due to the widespread instal-
lation of deep exploratory drilling for oil and
gas. However, still there are many controversial
issues that need to be resolved, for example,
stratigraphic division of the Devonian, problem
of Lower Paleozoic deposits, clarification of the
basin tectonics, patterns clarification of forma-
tion and development of anticlinal uplifts and
formation of oil and gas deposits in them.

Question of possible oil and gas capaci-
ty in zones of salt dome structures was first
raised by N. S. Shatskyi [1931]. Structure stud-
ying of Isachkiv and Romena hills and compar-
ing them with the salt structures of the Gulf-
Coast province (USA) and the Ural-Embina
region in the Soviet Union was performed. He
expressed opinion about the presence of salt
tectonics within the DDR. N. S. Shatsky con-
nects outcrops of peculiar rocks in the area of
[sachkiv and Ansiutynets with intrusion of salt
masses in the layer of Mesocenezoic sediments.
These rocks are older formations. In American
literature they are known as keproks. N. S. Shat-
skyi states that [sachkiv diabases are separate
fragments of igneous rocks that initially lay at
great depths and were later passively carried
away by salt masses. This researcher points out
that other domes hidden under the thickness
of Tertiary and Quaternary formations are also
possible within the DDR in addition to Isachkiv
and Romena.

N. S. Shatsky suggested appearing possi-
bility of oil in the DDR referring to oil content
of salt domes in a number of regions of Amer-
ica, Europe and Asia. Conclusions of N. S. Shat-
skyi about analogy of the DDR with the salt
dome provinces of the world became starting
point for reversal of deep exploratory drilling
for oil and gas. In 1936 the Institute of Geolog-
ical Sciences of the Academy of Sciences of the
Ukrainian SSR established the well on Mount




(PoMeHCBKUH KyT10J1), pO3KpUJIa HadTOHACUYEHI]
IIOPOJM.

Ha migcraBi pakTHyHOro MaTepiany
B. A. CesIbCbKUU BUAIJIUB ABi TEKTOHIYHI 30HU
B Mexax /1/13, B AKX PO3BHUHEHI COJITHOKYTIOJIbHI
CTPYKTYPH.

BruBueHHAM xiMi3My nmig3zemHux Bog /3
3aiimaBcda K. 1. MakoB. Ha nigcTaBi gociaigkeHb
riiporeoJioriyHUX YMOB Lied aBTOP BUKJIAJAE
CBOIO [yMKY PO TEKTOHIYHY OY/]0BY 3anaJiuHH,
YTBOPEHHSA COJIAHUX KYIIO0JIiB 1 MIPONIOHYE CBOXO
CXeMy palOHyBaHHS JJaHOTO perioHy.

baraTo LiHHUX AaHUX 100 cTpaTUrpadii
YyeTBEPTUHHUX Bifik/1a1iB Ta reomopdoutorii /3
MicTuThcA y poboTtax B. I bonapdyka. Bunatkoso
BaXKJIMBe MIPaKTUYHe 3Ha4eHHS Ma€ Horo poboTa
«0 reomopdosiorun JJHenpoBcKo-/loHen Ko Bna-
JIMHBI U HallpaBJIEHUU [TOUCKOB COJIIHBIX CTPYK-
Typ» [Bongapuyk, 1937], B kil BiH Bnepiie BiJ-
3HA4yMB 3aJIeXKHICTb PopM pesibedy Ta xapaKkTepy
pi4YKOBOI Mepexi 3anaiuHu BiJi po3TallyBaHHA
COJITHUX CTPYKTYP.

Topkaruuchk cosisiHOI TeKToHikY, B. . bon-
JlapyyK MoB'sa3ye AianipusM i3 CTATUYHUM THC-
KOM, IKM{ aKTHUBI3yBaBC TEKTOHIYHUMHU PyXaMH
Ha [IeBHUX eTanax pO3BUTKY 3alaUHU.

[TolnykoBMMU 06'€KTaMu Ha HadTy Ta ras
y LleHTpaJibHill YacTHUHI 3ana/iIuHU, HA IYMKY
B.I. BoHAapuyka, € COJIsiHI CTPYKTYPH, HEPIBHO-
CTi MOXOBAHOTO pesibedy Ta BTOPHUHHI CTPYKTYpPH
y BUIJIA/ZI TIOJIOTUX KYIIOJIiB, CTPYKTYPHUX MiAHAT-
TiB Ta Tepac.

[luTaHHA popMyBaHHA 3ana/JMHU Ta CXeMa
il TEKTOHIYHOrO palloHyBaHHS OYJM MOpPylIeHi
B. . Knumenkom [1957].

CTpyKTypa 0CaZ0BOr0 4OXxJa 3alaJHWHU
3a yaBaeHHAMHU B. f. KiumeHnka, o6yMoB/ieHa
TEKTOHIYHHUMHU PyXaMHU Ta COJIAHOIO TEKTOHIKOIO.
Y nutaHHi GOpMyBaHHSA COJSIHUX CTPYKTYP el
JOCJTIAHUK J0TpUMYyBaBcs yMKH B. JI. CesibcbKkoTO
[1940] wogo Bn/MBY MarMaTUYHHUX BUBEPXKEHb
Ha pyX COJITHHUX Mac.

[€. Pabyxin ysaBase cobi /|3 Ak npocTty
MyJby, BUKOHAHY ocajaMHU BiJ Iajeo30l0
J10 Me303010 BKJIIOYHO.

[louaTok popMyBaHHS COJNITHUX KYMOJIiB
el aBTOpP BiJHOCUTH 10 BepXHbOIIEPMCBKOTO
yacy, NOB'S3YI0YHU HMOro 3 PO3BUTKOM NOJIOTHUX
aHTHUKJiHaAbHUX ckaagok y A/3. I. €. Pabyxin
BBaj)kae, 110 NiHOM COJIi Ta YTBOPEHHS LITO-
KiB IpUYpOYEHi 10 BEpXHbOKPEUL0BOIr0 yacy
Ta BUKJIMKAaHI TEKTOHIYHUMU pyXaMH, BHACJIIO0K
SIKUX Bifi0ysiocsl po34ysieHyBaHHA QYHJAMEHTY.
Jlo 1bOro MOMeHTY, 3@ M0TO YSBJIEHHSMU, TPUCBS-
YeHO BUJIMB OCHOBHHUX MarM. Y Mexax 3alaZuHu
BiH pO3pi3HAE pAJ TEKTOHIYHUX 30H, IIPOTE 3alpo-
IIOHOBAaHa HUM CXeMa TEKTOHIYHOr0 pallOHyBaHHS
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Zolotukha (Romensky dome). It revealed
oil-saturated rocks.

V. A. Selskyi identified two tectonic zones
within the DDR based on the factual material.
There salt dome structures are developed.

K. I. Makov was engaged in the study of
the of underground waters chemistry of the
DDR. This author presents opinion on the tec-
tonic structure of the depression, the formation
of salt domes, and offers his zoning scheme for
this region based on studies of hydrogeological
conditions.

Many valuable data on the stratigraphy
of Quaternary deposits and geomorpholo-
gy of the DDR are contained in the works of
V. G. Bondarchuk. Its work «On Geomorpholo-
gy of the Dnieper-Donetsk Basin and Direction
of Searching for Salt Structures» [Bondarchuk,
1937] is has exceptional practical importance.
There he first noted dependence of relief forms
and character of the river network of the basin
on the salt structures location.

V. H. Bondarchuk connects diapirism with
static pressure touching on salt tectonics. It
was activated by tectonic movements at certain
stages of the depression's development.

Salt structures, irregularities of the bur-
ied relief and secondary structures in the form
of gentle domes, structural uplifts and terraces
are search objects for oil and gas in the central
part of the depression according to V. G. Bond-
archuk.

Question of depression formation and
scheme of its tectonic zoning were raised by
V. Klymenko [1957].

Sedimentary cover structure of depres-
sion caused by tectonic movements and salt
tectonics according to V. Ia. Klymenko. This
researcher followed the opinion of V. L. Selsky
[1940] regarding the influence of magmatic
eruptions on the movement of salt masses in
the question of the formation of salt structures.

G. E. Ryabukhin imagines the DDR as
a simple trough made of sediments from the
Paleozoic to the Mesozoic inclusive.

This author attributes beginning of salt
domes formation to the Upper Permian peri-
odbconnecting it with the development of gen-
tle anticlinal folds in the DDR. G. E. Riabukhin
believes that salt rise and shafts formation are
confined to the Upper Cretaceous period. They
are caused by tectonic movements. Outpour-
ing of the main magmas is dedicated until this
moment, according to his ideas. He distinguish-
es number of tectonic zones within depression.
Scheme of tectonic zoning of depression pro-




3aMma/IuHU He HabyJia IUPOKOT0 BU3HAHHS cepesi
reoJioriB.

JlocaiKeHHAM COITHOKYTOJIbHOI TEKTOHI-
kU /1/13, yMOB yTBOpEHHSA COJITHUX CTPYKTYP Ta iX
Tunisaniero 3armancs 0. A. Kocurin. BignosigHo
Jl0 YABJIEHb JJAHOTO aBTOPA, YTBOPEHHS COJITHUX
JlianipiB 06yMOBJIEHO CUJIaMU CIIJIMBAaHHS, 110
BUHUKAIOTh BHAC/IIJOK HAABHOCTi IO3UTUBHOI Pi3-
HULI MK IUTOMOXO Baroro Nnopiz, 0 NOKpUBAIOTh,
i consgHux ToBLL, [Ipo6JieMa NOXO/AXKEHHS COSTHUX
CTPYKTYP BUCBIT/IIOBasiacs Takox A. Jl. CepreeBum.
[IpruuHy GopMyBaHHA iX el JOCAIJHUK B6AYae
y BIIUBI Ha COJISIHI MAaCU TaHT'€HL[iaJIbHUX CUJI, 10
BUHUKJIU NPU JudepeHIliaJibHOMY MepeMillleHHi
6/10KiB GyHJAMEHTY.

BucBiT/ieHHs reoJsioriyHol 6yA0BU COJISTHO-
KynoJibHUX cTpyKTyp /13, ix knacudikanis, ymo-
BU GOpMyBaHHSA Ta HAQTOHOCHICTb PO3IJIIHYTO
y po6oTax B. 1. Kituka [1962]. Bci consiHi cTpyKTYy-
pH, BUABJIEH] Ha TepUTOpil 3anaZjiHH, 32 IXHBOK
MOpP}0JIOTIYHOI0 03HAKOIO Ie AOC/iTHUK OAISE
Ha CoJIsTHI rpe6eHi, COJIsAHI JIIH3HM Ta COJISIHI IITOKM.
3a xapaKTepoM KOHTAKTy 3 OTOYYIOUUMHU 0Ca/l0-
BUMHU YTBOPEHHSMH COJITHOKYIIOJIbHI CTPYKTYpPHU
B. 1. KiTuk rpynye y gianiposi, Kpunroziamniposi
Ta KPUINITOAianiponoii6Hi, ki, y cBoo 4epry, BiH
JIIMTB Ha paj Api6bHiKX nigpo3ainis. Popmy-
BaHHSA Ta 3pOCTaHHA COJITHUX CTPYKTYP, HA JYMKY
[IbOT0 aBTOPA, 3yMOBJIEHI, 3 OJHOT0 60Ky, nlepio-
JUYHOIO JIi€l0 TaHTeHIiaIbHUX CHUJI, TOB'A3aHUX
3 KOJIMBAJIbHUMH TEKTOHIYHUMH pyXaMH, Ta BiJ-
MiHHUMH $i3UKO-MeXaHiYHUMH BJIACTUBOCTSIMU
raJIOreHHol TOBLIi Ta TEPUTreHHUX YTBOPEHb, 1110
JiexKaThb BUIIE Ta HUKYeE COJIi — 3 iHIIoro.

JleTasbHa XxapaKTepUCTUKaA re0JIOri4yHOol
6ynoBH, yMOB GOpMYyBaHHS CTPYKTYP i HadTora-
30HOCHOCTI MiBHIYHMX i 3axiAHUX OKOJIULb [lOH-
b6acy MicTuTbca B poboTax M. . BasnyxoBcbKoOro
[1959]. Bin xapakTepusye noJioxkeHHs JloHe-
LbKOTO CUHKJIIHAJIbLHOTO NPOTUHY Y CTPYKTYpI
Pocilicbkoi nyiaTGopMu Ta po3risifae pO3BUTOK
bOTO NPOTHUHY Y B3aEMO3B'I3Ky 3 PO3BUTKOM
MPUJIEIJIUNX [0 HbOI'O PETiOHIB.

Pexxum nigzemuux Bog /113, ixHio MiHepauti-
3alito Ta XiMivHUM ckJag BuBYaau M. I1. EriceeBa,
[ M. 3axapueHko. Bce6iuHOMY BUBUEHHIO Ni3eM-
HUX BO/| NiBJAeHHOro 3axoAy Pocilicbkoil nJat-
dopmu npucBgadyeHi pobortu A. €. babuHng [1961,
1973, 1979]. BiH fiiil10B BUCHOBKY, 110 OCHOBHA
Maca BOJ, BOLOHOCHUX FOPU30HTIB YTPYLHEHOT O
BOZI000MiHY B 3alla/JMHi yTBOpUJacs B pe3yJibTa-
Ti Mirpanii HOpoBUX PO34YMHIB INIMHUCTUX NOPIJ,
y npolieci ix siTodikarii.

BuBYeHHAM CTPYKTYPHHUX 0COGJIMBOCTEN
nigcosboBUX BigkaazniB 3aiimaBca B.I. KiTuk
[1962].
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posed by him has not gained wide recognition
among geologists.

Study of salt dome tectonics of the DDR,
conditions for salt structures formation and
their typification was carried out by Iu. A. Kosy-
gin. Formation of salt diapirs is due to buoyan-
cy forces arising from the presence of a positive
difference between the specific gravity of the
covering rocks and salt strata according to the
ideas of this author. Problem of salt structures
origin was also highlighted by A. D. Sergeev.
This researcher sees reason for their formation
in the impact on the salt masses of tangential
forces that arose during the differential move-
ment of foundation blocks.

Elucidation of geological structure of
salt dome structures of the DDR, their classi-
fication, conditions of formation and oil con-
tent is given in the works of V. I. Kityk [1962].
This researcher divides all found salt struc-
tures in the depression area into salt ridges,
salt lenses and salt shafts according to their
morphological features. V. 1. Kitik groups salt
dome structures in diapiric, cryptodiapiric and
cryptodiapiric according to the nature of the
contact with the surrounding sedimentary for-
mations. He divides it into number of small-
er subdivisions. Formation and growth of salt
structures is determined by periodic action of
tangential forces associated with oscillatory
tectonic movements and excellent physical and
mechanical properties of the halogen layer and
terrigenous formations lying above and below
the salt — with another according to the opin-
ion of this author.

Detailed description of geological struc-
ture, conditions for structures formation and
the oil and gas potential of the northern and
western outskirts of Donbas is contained in the
works of M. F. Balukhovskyi [1959]. It charac-
terizes position of Donetsk synclinal depres-
sion in structure of the Russian platform. It
examines development of this depression in
relation to adjacent regions development.

Regime of DDR underground waters,
their mineralization and chemical composition
were studied by M. P. Eliseeva, G. M. Zakharch-
enko. Works of A. E. Babinets [1961, 1973, 1979]
are devoted to deep investigation of the under-
ground waters of northern east of Russian plat-
forn. He came to conclusion that main mass of
water in aquifers of difficult water exchange in
depression was formed as result of pore solu-
tions migration of clay rocks in the process of
their lithification.

V. L. Kityk [1962] studied structural fea-
tures of subsalt deposits.




BiagMiHHOIO 0COGJ/IMBICTIO Aemnpecii € HasAB-
HIiCTBb y 1i MeXax NOTY>KHUX TOBL JeBOHCbKUX
raJIorTeHHUX YTBOPEHb Ta MPOSAB COJITHOI TEKTOHI-
K. Ilig rajjoreHHUMHU ocafKaMU JEeBOHCBHKOI CHC-
TeMH B [UHSIHCBKIH Jlenpecii, MOXKJIMBO, pO3BUHEHI
HXKHBOIIA/I€030MCbKI YTBOPEHHH.

Hai6isnbil akTUBHUM NPOSAB COJITHOTO TEK-
TOTeHe3y BiZjI3HAa4Ya€eTbCA B palOHI MaKCUMaJIbHO-
ro 3aHypeHH4 Jienpecii i NoB'sA3aHUH, UMOBIpHO,
3 PO3BUTKOM TYT NOTYXXHUX TOBIL, KaM'SHOI CoJIi,
siKa J1o 60PTiB Jenpecii MoCTYNOBO BUKJIUHIOETb-
s, @ Ha BUCTYyNax KpUCTaaiuHOro GyHAaMeHTY
nepexoAUThb B ePy3MBHO-0CaJOBUN KOMIIJIEKC.
Ha 6opTax fienpecii po3BHHEHI TepeBakHO aHTH-
kJiHabHI miHATTS (BepkiiBcbke, HigUHIIIBCbKE,
O3epsiHcbKe, TasasaiBcbKe Ta iH.), y LleHTpaJib-
HiM YaCTUHI — KynoJIonoAiO6HI CoMsHI NigHATTA
Ta wtToku (OM6ichbke, IBaHrOopoAchke, Bypom-
CbKHH LITOK Ta iH.).

JIOXBUIIbKUIM BUCTYI KPUCTaANi4HOTO QyH-
JaMEeHTY € Jlelo0 NiHATO AUISHKO 3alaiuHH,
3 IJIMOWHOIO 3a/IArTaHHs OKeMOpilo 6JIM3bKO
6-6,5 kM.

BucTtyn 11e#t BiJoKpeMJIIOEThCSA Bifi 60PTiB
3anaZMHU BY3bKUMU NPOTHUHAMHU, BUTATHYTUMU
B3/10BK [IPOCTATaHHA 3allaJUHU. 3a aHAJIOTIED
3 UepHIriBCbKMM BUCTYINOM TYT TAKOX MOXHa
INPUNYCKATH IHUPOKUNA PO3BUTOK edPy3UBHO-
0CaJIOBUX NOPIJ [IeBOHY; TaJOTeHHI YTBOPEHHA
Bi/ICYyTHI, a IKII[O U €, TO, MAaOYTb, Ay>Ke HeE3HAYHOI
noTyxHocTi. [lepen6ayaeTbcs, 110 NOTYXKHICTb
iHIKMX cTpaTUrpadiyHUX KOMIJIEKCIB N[0 CKO-
podeHa.

Y By3bKHUX NPOTUHaX, 110 BIJOKPEMJIIOIOTh
JIOXBULIbKMI BUCTYI KpPUCTAJiYHOTrO QyHJaMeH-
Ty Bij 60pTiB 3amaiuHU, J€BOHCbKI BifKaaaU
CKJIaZleH] raJIOTeHHUMU YTBOPEHHAMU BeJIMKOI
MOTY>KHOCTI, Ha 1[0 BKAa3y€ IHTEHCUBHUU BUSIB TYT
cosisiHOI TeKTOHiKM (PoMeHCchbKMH, [cauKiBCbKUM
coJisiHi mTOoKM). HeylocTaTHE 3HAHHS T'eoJIOTiy-
HOi 6YZJ0BH 0Cal0BOTO MOKPUBY JIOXBHUIILKOTO
BUCTYIY He JJ03BOJISIE 6e310CcepeiHbO CYAUTH PO
CTPYKTYpHi GOpMHU, pO3BHHEHI Ha 1[Il AiNSHIL.
3a aHasiori€ero 3 YepHIriBCbKUM BUCTYIIOM MOXHA
IPUITYCKATH, 1110 B Mexax JIOXBULbKOTO BUCTYILY
CJIiJ; OYIKyBaTU BeJIMKI MMOJIOT] aHTUKJIIHAJIbHI
HiIHATTS Ta CTPYKTYPHI BUCTYNH. COJISIHI LITOKK
Ha BUCTYIII NOBHICTIO BiZICYyTHI | IpUCBAYEHI JIMliIe
nepudepiiHUM HOro YacTUHAM.

B. 1. Co3aHncekuii [Co3aHckuH, 1964] Haxae
KOPOTKY XapaKTepPUCTHUKY OCHOBHHUX THIIIB aHTH-
KJIIHa/IbHUX CTPYKTYP A /13, 3 AKMMH KOPEJIIOEThCS
PO3BUTOK HAPTOra30HOCHOCTI Ta BOJHEBUX NIPO-
ABIB.

PomeHcbKa cTpyKTypa. [loyaTok BUBUYEH-
Hf reoJioTi4YHOi 6yA0BU ropu 30J0TYXH, 110
Bijo6paxkae y pesnbedi PoMeHCbKY CTPYKTypY,
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Distinctive feature of the depression is
presence of thick layers of Devonian halogen
formations and the manifestation of salt tec-
tonics within its boundaries. There are Lower
Paleozoic formations under the halogen sed-
iments of the Devonian system in the Ichnia
Depression.

The most active manifestation of salt
tectogenesis is observed in the region of max-
imum immersion of the depression. It is prob-
ably associated with development of thick lay-
ers of rock salt. This is gradually wedged out
to the sides of the depression and it turns into
an effusive-sedimentary complex on the pro-
trusions of the crystalline foundation., Mainly
anticlinal uplifts (Verkiivske, Hnidyntsivske,
Ozerianske, Talalaivske, etc.) are developed on
the sides of the depression, in the central part
there are dome-shaped salt uplifts and shafts
(Ombiske, Ivangorodske, Buromsky shaft, etc.).

The Lokhvytsky ledge of crystalline base-
ment is a slightly raised area of depression
with Precambrian depth of about 6-6.5 km.

This protrusion is separated from the
depression sides by narrow bends extend-
ed along the depression extension. We can
also assume a wide development of Devonian
effusive-sedimentary rocks here by analogy
with the Chernihiv ledge; halogen formations
are absent, they are probably of very small
power. It is assumed that capacity of other
stratigraphic complexes is somewhat reduced.

Devonian deposits are composed of halo-
gen formations of great thickness in the narrow
depressions that separate the Lokhvytsky ledge
of the crystalline basement from the sides of
the depression. It is indicated by the intense
manifestation of salt tectonics here (Romensky;,
Isachkivsky salt shafts). Insufficient knowledge
of geological structure of sedimentary cover of
Lokhvytsky ledge does not allow us to directly
judge structural forms developed in this area.
It can be assumed that large gentle anticlinal
uplifts and structural protrusions should be
expected within the limits of the Lokhvytsky
ledge by analogy with the Chernihiv ledge. Salt
rods on the ledge are completely absent and
dedicated only to its peripheral parts.

V.1. Sozanskyi [Sozanskyi, 1964] provides
brief description of the main types of anticlinal
structures of the DDR. There development of
oil and gas bearing capacity and hydrogen
manifestations is correlated.

Romenska structure. Study beginning
of geological structure of Zolotukha Moun-
tain reflects the Romenska structure in relief.
[t is associated with the names of the first




NOB'A3YETHCS 3 iMEHAMM MePIIUX AOCAiIJHUKIB
J/J13. BinomocTi npo PomeHcbKe migHATTA 3yCTpi-
4awThbCd B poboTax A. B.I'ypoBa, K. M. ®eodinak-
ToBa, A.Il. Kapnincekoro Ta iH. lymMKy npo coJs-
HOKYNOJIbHY pupoAy PoMeHCBKOI CTPYKTYypHU
Ta MOXJIMBY il HAPTOHOCHICTb Briepliie BUCJIOBUB
H. C.laTcbkuii [1931].

PomMeHCbKe MiAHATTA € AianipoBOIO CTPYK-
TYpOIO BiJKPUTOIrO TUILY, AAPO AKOI CKJIALEHO
JleBOHCBbKOIO CIJIJII0, IPOPUBAE BeCb KOMILJIEKC
BUILe3aJATal0YUX 0CaZ,OBUX YTBOPEHD, 10 YeT-
BepTUHHUX. [il cydacHUMU BifKIajaMu 3a/1Arae
TOBILA OpeKuii, iKa CKJIaZa€ KaM'THOTO KarmeJio-
Xa, 110 HAKOIIMYMBCS 3aB/JIKM BUHOCY Ha II0OBEPX-
HIO yJIaMKIB BUIIUX ITOPiJi, @ TAKOXX BUJIYyTOBYBaH-
Hsl BeJIMYe3HUX Mac coJii B mporeci popMyBaHHSA
IITOKA ¥ KempokKa.

BiuHi moBepxHi LITOKA CTPIMKI, KpyTi i focA-
ratoTb KyTiB 80-90°. BoHu onepi3yroTbcs 30HOM0
6pekyii, noTyxHictio 10 200 M. Ha rin6uHi KyTH
HaxuJy 6iYHUX NOBEPXOHb Jell0 BUKJIALAI0Th-
c4, 1110 MiITBEP/PKYETHCS PO3TUHOM KaM'siHOI coti
B cB. N2 11 Ha ryin6uHi 2514 M.

CkneniHHa YopHYyXiHCbKOI CKJaAKH
3a 6iJIbII JABHIMU BiJIKJ/IalaMU 3MilyETHCS B CTO-
POHY COJISHOTO LITOKA; MOXJIMBO, L0 3a JIeBOH-
CbKHMH YTBOPEHHSMM BiH pO3TallloBaHWU B palio-
Hi [To3HSAKIBCbKOTO LLITOKA.

I'HiAMHIIBCbKA CTPYKTYpPA 3HAXOAUTHCA
Ha TepuTopii BapBuHCbKOTr0 palioHy YepHiris-
CbKoOI 06J1acTi Ha MiBHIYHUWH 3axij Bijg c. HigUH-
11i. fIBJIsIE CO6010 GpaxiaHTUKJIHAJBbHY CKJIAJKy
MiBHIYHO-3aXiJHOT0 IpOCTATaHHA. Briepuie mif-
HSATTA 3aKapTOBaHO CEMCMOPO3BiJIKOI0, 1110 POBO-
aunacs TyT 1953-1954 pp. i cnoyaTky po3srisja-
JIOCA He IK OKpeMa CTPYKTYPa, a IK YCKJIaJHEHHS
MiBHIYHO-3axi/JHOT0 NEPUKJIIHAJILHOTO 3aKiHYEeH-
HA YepHYXIHCBKOI CKJIaJIKHU.

IyHAAHCBbKa pO3BiAyBaJ/ibHA IUIOLIA 3aiiMaE
YAaCTUHY TepUuTopii [YHAHCBKOr0 aAMiHiCTpaTUB-
HOro pailoHy YepHiriBcbkoi o6J1acTi. ¥ TeKTo-
HIYHOMY BifHOLIeHHI [YHAHCbKA po3BifyBabHa
IJIOLA BiJHOCUTHCA A0 LeHTpPaJbHIN 4YacTUHI
3alaJuHMU.

IBaHropoacbke MiJHATTSA po3TalloBa-
He Ha NMiBHIYHUY cxifJl Big BypoMcbkoro mroka.
[IpocTrpaHHsA |IBaHTOpOACHKOr0 KyInoJia Manxe
MepHuZioHaJlbHe. Y Mexax KymnoJa cB. N2 2-c pos-
KpWJa CiJIb M1/l BEpXHbONIEpCbKUMU YTBOPEHHAMHU
Ha IM6uHI 854 M, a B ¢B. N2 23-c Ha VIMOUHI 427 M
i/l [UMU K BiIKJIalaMU BUSIBJIEH] IOPOJIU Kenpo-
Ky. BpaxoBytouu cnizibHicTh 6y/10BHU BypoMcbKo-
ro ta IBaHropoACbKOro miAHATH, CJiJl O4iKyBaTH
TaKOK HAsABHICTb COJIi B Mexax [BaHrOpoChKOI
CTPYKTYpPH MiJ, TPETUHHUMHU BiJjK/1aaMu; po3-
KPUTTS COJIi MiJj BEpPXHbONEPMCbKHUMHU YTBOPEH-
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researchers of the DDR. Information about the
Romenska uplift can be found in the works of
A. V. Hurov, K. M. Feofilaktov, A. P. Karpinskyi
and others. Opinion about the salt dome nature
of the Romenska structure and its possible oil
potential was first expressed by N. S. Shatskyi
[1931].

The Romenska uplift is an open-type dia-
piric structure. Its core is composed of Devo-
nian salt breaking through the entire complex
of overlying sedimentary formations up to the
Quaternary. Layer of breccia lies under the
modern deposits. [t makes up the stone hat
accumulated due to the removal of fragments
of higher rocks to the surface and the leaching
of huge masses of salt in the process of stock
and caprock formation.

Side surfaces of stem are steep. They
reach angles 80-90°. They are surrounded
by breccia zone up to 200 m thick. Angles of
inclination of the side surfaces are somewhat
spread out at depth. It is confirmed by the dis-
section of rock saltin N2 11 at depth of 2514 m.

Vaulting of Chornukhina fold is shifted
towards the salt shaft by older deposits. It is
possible that according to the Devonian forma-
tions, it is located in the area of the Late Pozd-
nyakiv stream.

Hnidyntsivska structure is located on
the territory of the Varva district of the Cherni-
hiv region, northwest of the village Hnidyntsi.
It is a brachianticline fold of northwest trend.
For the first time this uplift was mapped by
seismic surveys conducted here in 1953-1954.
It was initially considered not as a separate
structure, but as a complication of the north-
western periclinal end of the Chernukhin fold.

Ichnianska exploration area occupies
part of the territory of the Ichniaadministra-
tive district of the Chernihiv region. In tectonic
terms, the Ichnianska exploration area belongs
to the central part of depression.

Ivanhorodska uplift is located to the
northeast of the Buromskyi stock. [Ivanhorod
dome extension is almost meridional. Salt is
discovered within the dome N2 2 under the
Upper Persian formations at a depth of 854.
In the dome N2 23 caprock rocks were found
under the same deposits at depth of 427 m.
Presence of salt within the limits of the Ivanho-
rod structure under the Tertiary deposits is
expected taking into account the common
structure of the Buromsky and Ivangorod
uplifts. Opening of salt under the Upper Per-
mian formations is probably caused by their
remoteness.




HSIMU 00YMOBJIEHO, UMOBIpHO, BiJila/IeHICTIO ITUX
CB. BiJl CKJIeMMiHHA NiJHATTS.

I4HAHCBKA CTPYKTypa po3TalloBaHa
Ha NmiBAEeHHUU cXif Bifg BypoMcbkoro KymnoJa.
fABssi€ co6O0 MiAHATTS LIUPOTHOTO NPOCTSATAH-
Hs. Po3Mip cTpyKTypwu 3a npoctsAraHHAM 15 kM,
B XpecT npoctaraHia — 10 kM. AMILIiTyza mifj-
HATTA 61M3bko 300 M. [YHAHCBKA CTPYKTYypa
NOpYyLIeHa I'YCTOI Mepexelo N030BXKHIX Ta Iolle-
peYHUX PO3JIOMIB, 1110 PO3TUHAIOTD ii HA GJIOKH.

XapakTepHOIO 0C006JIMBICTI0O [YHAHCBKOT
IPYNU CTPYKTYP € IHTEHCUBHUM NPOSAB COJISHOL
TeKTOHIKHU. [lopa 3 1eBOHCbKMMY XeMOTEHHUMHU
0caZlaMU y CKJaJli CONAHUX Mac 6epyThb y4yacTb
rajioreHHi yTBOpeHHA NepMCbKOI0 BiKY, AKi 3Mi-
IIYIOTHCA 3 COJIIMU JIeBOHY.

Y pe3ysbTaTi reoJioriyHux i reoQpisuuHUX
po6iT, BAKOHAHUX BUPOOHUYUMHU OpraHisaris-
MU Ta HayKOBO-JOCJIIJHUMU YCTAHOBAMH Pi3HUX
BiZJOMCTB, HWHI y NiBHIYHO-3axiAHiK yacTuHi /3
BUsIBJIeHO OHA/, 80 JIoKa/IbHUX CTPYKTYP. [71160-
KHUM PO3BiJlyBaJIbHUM OYPiHHSAM BCTAHOBJIEHO, 110
JlesiKi 3 IIUX CTPYKTYpP € HAQTOHOCHUMHU M Pi3HOIO
Mipoto nepcrneKTUBHUMY; iHIII — OGe3nepcrek-
TUBHI. OLjiHKa NepcrneKTUB Ti€l YU IHIIOT IJIOLLi
3aJ1e2KUTh BiJj HAABHOCTI JOCTOBIpHHUX ysABJIEHD
npo yMoBU GOpMYyBaHHS NOKJIaAiB HAPTH i razy
B JaHOMY peTrioHi, 1110, y CBOIO Yepry, nepedbyBae
y NpsMil 3a/1eKHOCTI BiJi MOTJ/IAZIB Ha icTOpio
PO3BUTKY CaMOi CTPYKTYypU. CTPYKTYpH 0CaZ0BO-
ro yoxsia JI/13 xapakTepu3yThbCs BEJIMKOIO Pi3HO-
MaHITHICTIO 6y/10BH, TOMY NPH 3'ICyBaHHi yMOB iX
PO3BUTKY BaXK/IMBOT'0 3HAYeHHS HAOyBa€ NUTAHHSA
iX rpynyBaHHS Ha OKpeMi TUIIY, 1110 XapaKTepu3y-
I0TbCA MOAIOHMMU pUcaMU OYZ0BU Ta PO3BUTKY.

[Ipo6nema knacudikauii crpykryp A43
3a B.I. Co3aHcbkuM [Co3aHcku#, 1964]| HUHI
po3pobJieHa 1e 3amaso. Jlesiki AaHi, 1mo crocy-
I0ThCs TUMI3allil CTPYKTYP, MiCTATbCA y po60Tax
M. ®. BaayxoBcpkoro [1959], B. 1. KanumeHka
[1957], 10. A. Kocurina, M. I. bianka B. . KiTuka
[1962], 10. A. KocuriHa.

Jianipu KinbleBUX aHTUKJiHaIeH dopmy-
I0ThCA NiJ| BIVIMBOM I'paBiTal[iiHUX ra30pO34MH-
HUX CyOoCTpaTiB. BUHMKHEHHS 1X BiJ6yBa€ETbhCSA
3a HafABHOCTI CTapoAaBHbLOI'0 KOHCOJIIZ0BAHOTO
byH1laMeHTY, NepeKpUTOro TOBLIE c1abomeTa-
Mop@diz0BaHUX 0CaZOBUX popMalil, 1110 MiCTATb
rigporasoximiuHi ocaau. [Ipote, M. ®. banyxoB-
CbKHUU He YTOYHIOE, Ki CTPYKTYPH HaJiexaTb
J10 L€l rpynu.

Knacudikanis consHOKYOJbHUX CTPYKTYP
A3, cknagena M. . banyxoBCbKUM, 3aCHOBA-
Ha Ha NpUNyleHHi, 1o popMyBaHHS CTPYKTYP
Ha OKpeMHUX JAiJTHKax 3amnaJiuHu BifgbyBasocs
N0-pi3HOMY, NiJi BIJIUBOM pi3HUX PaKTOpiB,
i He 3B’13aHO 3 TEKTOHIYHUMU MPOIIECAMMHU.
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Ichnianska structure is located to the
southeast of the Buromskyi dome. It is eleva-
tion of latitudinal extent. The structure size
along the extension is 15 km, in cross exten-
sion — 10 km. The uplift amplitude is about
300 m. Ichnianska structure is disturbed by
dense network of longitudinal and transverse
faults, which cut it into blocks.

Characteristic feature of Ichnia group of
structures is intense manifestation of salt tec-
tonics. Halogen formations of Permian age take
part in the composition of salt masses along
with the Devonian chemogenic sediments.
They are mixed with Devonian salts.

More than 80 local structures were dis-
covered in the northwestern part of the DDR
as a result of geological and geophysical works
performed by production organizations and
research institutions of various departments.
Deep exploratory drilling established that
some of these structures are oil-bearing or
promising to varying degrees; others are hope-
less. Prospects assessment of particular area
depends on availability of reliable ideas about
formation conditions of oil and gas deposits
in a given region. It is directly dependent on
views on history of development of structure
itself. Sstructures of sedimentary cover of DDR
are characterized by great diversity of struc-
ture. Therefore, question of their grouping into
separate types becomes important during clar-
ifying the conditions of their development.

Problem of DDR structures classification
according to V.I. Sozanskyi [Sozanskyi, 1964]
was not developed. Some data concerning
typification of structures are contained in the
works of M. F. Balukhovskyi [1959], V. Ia. Kly-
menko [1957], Iu. A. Kosygina, M. I. Blank,
V. 1. Kytyk [1962], Tu. A. Kosyhin.

Diapirs of ring anticlines are formed
under the influence of gravitational gas-solu-
ble substrates. They occur in presence of an
ancient consolidated foundation covered by
layer of weakly metamorphosed sedimentary
formations containing hydrogasochemical sed-
iments. However, M. F. Balukhovskyi does not
specify which structures belong to this group.

Classification of salt dome structures
of DDR was compiled by M. F. Balukhovskyi.
They are based on assumption that structures
formation in separate areas of depression
occurred in different ways under the influence
of various factors and are not related to tecton-
ic processes.

Structures located on anticlinal flexures
include following: Romenska, Dmytrivska,
Synivska, Yatsyno-Lohovykivska, Pozdniakivs-




Jlo CTpYyKTyp, NpOpPBAHUX CIJJI0, L0
po3TalloBaHi Ha aHTHUKJIHaJb-(JeKcypax,
HaJiexKaTh: PoMeHcbKa, [IMuTtpiBcbka, CHUHIB-
cbKa, AnuHo-J/loroBukKiBchbKa, [1034HAKIBCbhKA,
IcaukiBcbka, PoMogaHiBcbka, PajueHOKIBChKa,
[lonTaBcbka Ta iH. Jlo 6e3nepepBHUX CiJJI0
CTPYKTYp, PO3TALIOBAHUX HA aHTHUKJiIHAJb-
dsekcypax, HasexuTh Caraiiialibka CTpyKTypa.
[nuHCcbKO-Po36uiiBcbka, Co/10XChKO-/IMKaHChKa,
Crapo-Cenxepcbka, HoBo-I'puropiscebka, MaJio-
[lepeleniHcbKa Ta iH. € CTPyKTypaMH, IPOPBaHU-
MU CiJIJIIO, ajle He NIOB'sI3aHMMHU 3 aHTUKJIiHaJIb-
dnekcypamu. [lo CTPpYKTYD, AKi He yCKJIaJHEeHI
COJITHOIO TEKTOHIKOI0, HaJIexKaTh MuxaniiBCcbKa,
3ayenuJiBCbKa Ta iH.

Binbm geTanbHo TUmisanis crpyktyp AA3
po3pob6.ieHa B npauax B. 1. Kituka. Bci cTpykTy-
pY, BUABJIEH] B MeXax 3alla/InHY, Liel JOCHIJHUK
NOJ1JIsI€E Ha ABi IPyNU: COJAHOKYIOJbHI CTPYK-
TYpHU Ta CTPYKTYPH, AKi He YCKJIAAHEeH]I ClJLII0;
OCTaHHi, Ha 1OTO AYMKY, pO3BHHEHI JIMIlIe Ha CXU-
Jlax YKpalHCbKOTro Ta BopoHe3bKOro KpucraJsiu-
HUX MacuBiB. [Ipu BUpilleHH]I NUTaHHA TUMI3aLii
cTpykTyp B.I. KiTUK OCHOBHY yBary npupaiise
COJITHOKYIIOJIbHUM CTPYKTYpaM, He TOPKaK4HCh
niJliiMaHHA He YCKJIaJJHEHUX CIJLIIO.

Y ck/afi CONAHOKYNONABbHUX MiAHATH J/13
3a MopdoJioriuHor o3Hako B. I. KiThk po3pisHsie
COJIAHI aHTUKJIIHAJIi Ta COJIAHI KYIIOJIU: OCTaHHI
MOXYTb Oy TH IPUYPOYEHi /10 COJITHUX aHTUKJIiHA-
Jiell ab0 po3TalIOBYBATHUCS OKPEMO BiJ| HUX.

3a xapakTepoM 6y/I0BH BCi CTPYKTYpH 3arna-
Auny B. 1. KiTuk BigHOCUTE Jj0 fjiallipOBUX CKJa-
JIOK, SIKi MOAiJIIE HA TPU TUIIMU: BJIACHE [[iallipoBi,
KpUIITOAianipoBi Ta KpUNITOAiamipono/ioHi.

Jlo fianipoBUX CTPYKTyp BiH BiJTHOCHUTH
CTPYKTYPH 3 BiAKPUTHUM ALPOM NPOTUKAHHA,
NPUKJIaJ0M IKUX € PoMaHCchKH# Ta [caukiBCbKUM
COJIAHI IITOKU.

KpunrozianipoBi cTpyKTypH, 3a JaHUMHU
bOTO aBTOpPa, XapaKTEPU3YIOThCA CUJBbHOIO
JUCJIOKaLi€0 0CalOBUX MOPiJ, 1110 KOHTAKTYIOTh
3 COJITHUMM MacaMH, fIKi 3HAaYHO CJ1abUIaThb
y BEPXHIiX YaCTUHaX CTPYKTypH. lle Halnommupe-
HIIIUK TUI CKJI3A0K. /10 HUX HaJIe)KUTh 3Ha4YHA
YacTUHA COMAHUX CTPYKTYp A/I3 Ta niBHIYHO-
3axifHux okosulb JloHb6acy: JIoroBUKiBCbhKa,
PagueHkiBcbko-Masio-CopoyrHChKa, [lo/1TaBChbKa,
Os1ekciiBcbKa, [leTpiBcbka Ta iH., 1110 i GOPMYIOTH
B KiHLIEBOMY paXyHKYy HapTOra3oBo-BOJHEBI CKYII-
YEeHHH.

Cutizi 3a3HAYUTH, L0 HE3BAXKAaK4YHX Ha BeJIU-
KU 06CAT IVIMO0KOT0 po3BiZlyBaibHOTO GypiHHS,
HaPTONpPOABIB y BifiK/IaZax KapOOHY Ha MOJIOTHUX
CTPYKTypax Mak»Ke He BUSIBJIEHO, TOZ IK Ha COJIf-
HOKYIOJIbHUX CTPYKTypax BOHU JYyKe PACHI.
Tak, yucieHHi HadpTOra30NpPoOsIBU KOHCTATOBaHI
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ka, Isachkivska, Romodanivska, Radchenokivs-
ka, Poltavska and others. The Sahaidats-
ka structure belongs to the salt-continuous
structures located on anticlinal-flexures.
Hlynsko-Rozbyshivska, Solokhsko-Dykanska,
Staro-Senzherska, Novo-Hryhorivska, Malo-
Pereshchepinska are structures breached by
salt but not associated with anticlinal-flexures.
Structures not complicated by salt tectonics
include Mykhailivska, Zachepylivska and oth-
ers.

Detailed typification of DDR structures
was developed in the works of V. I. Kytyk. This
researcher divides all structures discovered
within the depression into two groups: salt-
dome structures and structures not compli-
cated by salt. The last one are developed only
on the slopes of Ukrainian and Voronezh crys-
talline massifs. When solving the issue of typ-
ification of structures V. I. Kitik pays the main
attention to the salt dome structures, without
touching the ascent that is not complicated by
salt.

Salt-dome uplifts of the DDR according
to the morphological feature of V. 1. Kytyk are
divided into salt anticlines and salt domes: the
last one can be associated with salt anticlines
or be located separately from them.

According to V. 1. Kytyk all structures of
the depression belong to diapiric folds due
to the structure nature. He divides into three
types: proper diapiric, cryptodiapiric and cryp-
todiapiric-like.

He refers structures with an open protru-
sive core to diapiric structures. Their examples
are the Romen and Isachkiv salt shafts.

Cryptodiapiric structures according to
this author are characterized by a strong dis-
location of sedimentary rocks in contact with
salt masses. It is significantly woken in the he
structure upper parts. This is the most com-
mon type of folds. They include large part of
DDR salt structures and northwestern outskirts
of Donbas: Lohovykivska, Radchenkivsko-Malo-
Sorochynska, Poltavska, Oleksiivska, Petrivska.
They ultimately form oil-gas-hydrogen accu-
mulations.

It should be noted that almost no oil
deposits were found in Carboniferous deposits
on gentle structures despite the large volume of
deep exploratory drilling. They are very abun-
dant on salt dome structures. Thus, numerous
oil and gas occurrences were ascertained in the
Romenska, Isachkivska, Pozdniakivska, Loho-
vykivska, Dmytrivska diapiric salt structures.
Small accumulations of oil were noted on the
Velyko-Zahorivska, Kholmska ta Zhuravkivska




Ha PomeHchKil, [caukiBcbKil, [103HAKIBCHKIH,
JloroBukiBchKil, IMUTpiBCBbKIN Ta IBaHTrOpOA-
CbKill fianmipoBUX COJISHUX CTPYKTypax. HeBe-
JIUKI CKynueHHs HapTH Bij3HaueHi Ha Besunko-
3aropiBcbkii, XonMcbkiid Ta XKypaBkiBCbhbKill
KPUIITOAianipoBiil CTpyKTypax. Y NpoOHil eKCILIy-
aTtauii 3HaxoauThed [IpunynbKke pofoBulle, sKe
B TEKTOHIYHOMY BiIHOLIEHHI € IPUX0OBAHOI0 Jialli-
poBoOIO CTPYKTYpoto. HadTonposiBy Ha AianipoBux
COJITHOKYIIOJIbHUX CTPYKTYpax 3yCTpi4arThcod
10 BCbOMY po3pi3y. BoHU Bi/iI3HayeHi B KaM'AHO-
BYTIJIBHUX, IEPMCbKUX, TPiaCOBUX, IOPCbKUX,
KpenIsiHUX Ta TPeTHUHHUX Bigk/aaieHHsX. Haituac-
Tillle HadTa 3aMOBHIOE GPEKYit0 KEMPOKY, pijiiie —
0Ca/IoBi NOpPO/JH, 110 KOHTAKTYIOTh 3 OpeKui€lo,
a TAKOX TPILUHMU i MOpOXKHeUi B KaM'sHil coui.
Haii6inbm 3HayHi CKyn4yeHHA HAaQTH HaA COJA-
HOKYNaJIbHUX CTPYKTypaxX NpUypOUYeHi 10 Npu-
LITOKOBOI 30HH; Y Mipy Bifjla/IeHHA Bifj COJITHOTO
s/ipa HACUYEHICThb NopiJ HaPpTO 3MEHIIYEThCH,
i Ha JesAKil BifcTaHi Bif IITOKA MOBHICTIO 3HUKAE.

[IpuypodeHicTe HadTOrazonpogasiB [0
nopyuieHb, pO3BUHEHUX Y NPHUIITOKOBIN 30HI
COJIAHOKYIOJIbHUX CTPYKTYP, @ TAKOX XapaKkTep
Hacu4yeHHs nopig HapToBUMHU BB, cBigYuTh,
3a Co3aHcbkuM B. 1., po sBHY BTOpUHHY iX NpU-
pozay i npo 3B'130K GOpMyBaHHSA CKy4eHb HAPTH
i ra3y 3 BepTHKaJbHOO Mirpali€w mo po3sJo-
Max, 1[0 00MeXyITb coJissHe Tisio. HasiBHICTH
HadTH i rasy B TpilyMHaxX i HOPOXKHUHAX Y KaM 'si-
Hill coJii 103BOJISIE BUCJIOBUTU MPUNYIIIEHHS PO
Mmirpatito HadTH i rasy Kpi3b TOBILY KaM 'sIHOI COJTi
3 mopiz, 1o 3aaArarTb HUXK4e. [lepeminieHHs
HadToBUX BB uepe3 nNoTy>kHy TOBILy XeMOT€HHHUX
0ca/liB 36iraJiocs 3 nepioZlamMmuy MoCUJIEHUX TEKTO-
HIYHHUX PYXIiB, 1110 IPU3BOLUJIU [0 3POCTAHHA COJIA-
HUX KynoJiB. Ha nux eTanax po3BUTKY Aianipis
y COJIAX BUHUKaJIa CUCTEMA TPILLUH Ta PO3JIOMIB,
AKI ¥ cTa/Iv LISXaMHU JJ1s Mirpauii Had Ty Ta rasy.

Ak npuknaa Mirparnii HapTH Kpi3b NOTYXHi
TOBLIi IeBOHCHKOI COJIi MO>KHA HAaBECTH 6iJI0pyCh-
Ky yactuny 113 — Ipun'satcekuit nporuH. [Ipo-
MHCJIOBI IOKJIaZAW HAQTH 3yCTPIiHYTI HA ENBCHKIN
niowi mif cisiro damenckoro Biky [KinMeHKo,
1957].

[ToBcrogHUH 3B's30K HadTOrazonposiBis
I3 COJIAHUMM KyIOJIaMU IIPY Mak»Ke IOBHIN Bij-
CYTHOCTI 03HAaK HAaQTHU Ha MOPYY PO3TALIOBAHUX
I10JIOTMX aHTUKJIIHAJILHUX CTPYKTYpaX, 34 BUHAT-
KOM JleIKUX IPOMHUCJI0BUX NOKJIALIB, J03BOJISIE
3pOOUTH BUCHOBOK, 1110 CKyITYeHHA HaQTH i rasy
B IOPCbKUX, TPiaCOBUX TAa KaM' SHOBYTiJIbHUX
Bigkaagax /13 BUHUKIU B IIMOIINX YaCTUHAX
3anaJuHHu.
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cryptodiapir structures. Prylutky deposit in
tectonic terms is a hidden diapiric structure.
[t is in trial operation. Oil deposits on diapiric
salt dome structures are found throughout sec-
tion. They are noted in Carboniferous, Permi-
an, Triassic, Jurassic, Cretaceous and Tertiary
sediments. Most often, oil fills breccia caprock,
less often — sedimentary rocks in contact with
breccia, cracks and voids in rock salt. The most
significant accumulations of oil on salt-bathing
structures are confined to the tributary zone. It
moves away from the salt core. Oil saturation
of rocks decreases and at some distance from
the shaft it completely disappears.

According to V. 1. Sozansky there is a cor-
relation of oil and gas occurrences to distur-
bances developed in the tributary zone of salt
dome structures and nature of rock saturation
with oil HC. It indicates their clear secondary
nature and connection of oil and gas accumu-
lations formation with vertical migration along
faults that limit the salt body. Oil and gas pres-
ence in cracks and cavities in rock salt suggests
migration of oil and gas through the layer of
rock salt from the rocks below. Movement of
oil HC through thick layer of chemogenic sedi-
ments coincided with periods of increased tec-
tonic movements, It led to the growth of salt
domes. System of cracks and faults arose in the
salts at these stages of the development of dia-
pirs. The system became paths for oil and gas
migration.

We can cite the Belarusian part of the
DDR (the Pripyat Trough) as an example of oil
migration through thick layers of Devonian
salt. Industrial deposits of oil were found on
[ale area under salt of the Famennian age [Kly-
menko, 1957].

Widespread connection of oil and gas
deposits with salt domes at the almost com-
plete absence of signs of oil on nearby gently
sloping anticlinal structures (with the excep-
tion of some industrial deposits) allows us to
conclude that accumulation of oil and gas in the
Jurassic, Triassic and coal deposits of the DDZ
originated in the deeper parts depressions.




B3aemMo03B's130K HapTOra3oBUX Ta BOAHEBUX
NPOABIB i3 COJIAHUMH NOGYyAOBaMH (Aiamipa-
MU, IITOKaAMH)

CouisiHi Aianipu, LITOKK, a60 COJISAHI TiJla MalOTh
y IPUPOJAI Ay»Xe MHUPOKe MOMKUpPeHHA. 3a3BU-
Yal BOHM aCOLIOIOTHCA 3 BEJIMKUMU COJIePOJ-
HUMHU 6aceliHaMU i, K i BCi coJIgHI MOKAAAH,
$opMy10ThCA 32 YMOB apU/AHOT0 NaJIeOKJIiMaTy
i pe2KMMY TEKTOHIYHOTO MPOTUHAHHSA, pO3Tallo-
BYIOUMCbh Yy KPalOBUX 3aNlaZiMHaxX NJ1aTGoOpM 4u
nepenoBux nporuHax (®.Jlorie, M. M. CTpaxos,
M. P. Banawko, H. I1. bBanyxoBcbkui, B. I. KiTuk,
B. 1. Co3ancbkui, Jl. I1. XpymoB, B. H. Xosiof0B,
M. II. ®iBer, 10. ®. JleBunbkuii, A. A. IBaHOB,

M. JI. BopoHoBa Ta iH.).

3Ha4yHa KiJIbKICTb COJITHUX JianipiB Ta coJie-
HOCHHX 006J1acTel po3TallOBYEThHCS B KPAalOBUX
YacThHax JHINPOBCbKO-/JOHEbKOTO aBJIaKOI'eHY,
CEIl, B nporunax llepegkapnarTs, 3akapnarTTs,
[lepeao6pymxsi.

[leHTpOM PO3BUTKY COJIAHOI TEKTOHIKHU €
Hau6inbwa B Ykpaini /13, kpuctaniynuii pyHzaa-
MEHT SIKOI pO3TallOBY€ETbCA Ha IMOKMHI 10-20 KM.

Y HanpsAMKy nepudepiliHUX YaCTHH Jenpe-
cil MerakymnoJia noCTynoBoO 3MIHIOIOTbCA COJIA-
HHUMH LIUTOKAMH i COJITHUMU BasaMU. [Ipy bomy
LITOKH B MeXaX YKpalHU IPaKTUYHO He BUXOJATh
Ha JIeHHY [I0OBEPXHIO | 4aCTO NepeKpUBaKThHCA
0CaZIOBUMHU TOBLIAMU NOTYkHicTI0 250-400 M.

XapakTepHO, U0 6araTo Merakymno-
JIIB I COJIAHUX LWITOKIB MOKPUTI «TillCOBUMHU
KalleJIlOXaMU-KellpOKaMU»: OCTaHHI BiApi3HA-
I0ThCS BiJl 0CHOBHOI COJIbOBOI MacH OyiiBeJib KOH-
LleHTpali€lo TilCy Ta aHTiAPUTY, YIaMKiB pi3HUX
NOPiJi, @ TAKOXK CUJIbHUM 3aKapCTyBaHHSAM.

TakuM 4MHOM, 3aMiCThb y3arajJbHeHOTO
HOHSITTS «CiJIb» 200 «COJIsTHA Maca» reoJIory nepe-
WU JI0 MiHEpaJIbHOI XapaKTEPUCTUKHU MOPIi/I, 1110
CKJIaZIAal0Th Aianipu. Ak MU mo6ayrMMo AaJti, TaKuu
nixi/l 103BOJIMB 6i/IbII AeTaJbHO po3i6paTUCs
y MexaHi3Mi JianipoyTBOpeHHA Ta COJIAHIN TeK-
TOHILi perioHis..

Haii6inbm sickpaBO BUpa)keHa COJif-
Ha TeKToHika B Mmexax /I/lA, mo o6pamJisie
CxifHOEBpOMENUCbKY NJaaTPOpPMy 3 MiBJHA.
[i reosioro-reoximiyni 0co6,1MBOCTI 6Y/IM AOKIA/-
Ho onucani B.l. Kitukowm, H. Il. BanyxoBchkumM,
B. 1. Co3ancbkum, /l. I1. XpyuoBum. TyT Ha Tepu-
Topii 113 Ta Benukoro [lon6acy 3adikcoBaHo
noHas 200 giamipoBUX MiAHATH, 0 TAXKIIOTh
He /10 KpaloBHX PO3JIOMIB, 1K TPaAULIINHO BBa-
»KaK0Tbh I'e0JIOTU Ta TEKTOHICTH, a 0 PIYKOBUX CHUC-
TeM, 110 PO3TAlIOBYIOTbCS B 30HAX aBJIAKOTeHIB
Ta yTBOPIOIOTH LI OACU CTPYKTYP. KopiHHA 1jux
COJISSHUX LITOKIB CATa€ IMIMOUHU 7-8 KM y 3aXi/IHil
4YacTHHI 3anaavHu i Ha 10-11 kM y mexax Besu-
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Correlation of oil, gas and hydrogen depos-
its with salt structures (diapirs, shafts)

Salt diapirs, rods or salt bodies are very wide-
spread in nature. They are usually associated
with large salt-bearing basins. They like all salt
deposits are formed under conditions of arid
paleoclimate and regime of tectonic bending.
Such bodies are located in marginal depressions
of platforms or forward depressions (F. Lottse,
M. M. Strakhov, M. R. Valiashko, N.P.Baluk-
hovskyi, V. I. Kityk, V. 1. Sozanskyi, D. P. Khrush-
chov, V. N. Kholodov, M. P. Fiveh, Yu. F. Levytskyi,
A. A.lIvanov, M. L. Voronova, etc.).

Significant number of salt diapirs and
salt-bearing areas are located in the marginal
parts of the Dnipro-Donetsk avlakogen, the East
European Platform, in the depressions of Pre-
carpathia, Transcarpathia and Preddobrudja.

Development center of salt tectonics is
DDR. It is largest Ukrainian crystalline founda-
tion located at depth of 10-20 km.

Megadomes are gradually replaced by
salt shafts in the direction of peripheral parts
of depressions. At the same time shafts within
Ukraine practically do not reach surface. They
are often covered by sedimentary strata with
thickness of 250-400 m.

[t is characteristic that many megadomes
and salt shafts are covered with «gypsum
caps-keprokas». The last one differs from the
main salt mass of formations by concentration
of gypsum and anhydrite, fragments of various
rocks andstrong karstization.

Thus, geologists switched to the mineral
characteristics of rocks that make up the dia-
pirs instead of generalized concept of «salt» or
«salt mass». We will see later that this approach
made it possible to understand more fully the of
diapir formation and salt tectonics of regions.

Salt tectonics is most pronounced with-
in the DDA bordering the East European plat-
form from the south. Its geological and geo-
chemical features were described in detail by
V. 1. Kityk, N. P. Balukhovskyi, V. I. Sozanskyi and
D. P. Khrushchev. More than 200 diapiric uplifts
were recorded on the territory of the DDR and
Big Donbass. They are not related to margin-
al faults as geologists and tectonists tradition-
ally believe, they are related to river systems
located in avlakogen zones and forming entire
belts of structures. Roots of these salt shafts
reach depth of 7-8 km in the western part of
the depression and 10-11 km within the Big
Donbass. They are associated with Devonian
salt-bearing strata.




koro /lon6acy. BoHu noB'sizaHi 3 IeBOHCbKUMHU
COJIEPOJHHUMHU TOBIIAMU.

[To Mmopdouiorii Ta TeKTOHIUHIM 6YI0BI coJis-
Hi CllopyAu JOCUTH Pi3HOMAHITHI I AK MOKa3ye
aHaJli3 He 3aBX/IM CIiBNaAa€ 3 mobyaoBamu. Jlesiki
3 HUX 3a/14TaloTh Ha IVIMOWHI i TIJILKY NiIHIMaOTh
BHILlE 0Ca0Bi TOBIi, POPMYIOUM CKIAAKH. [HIIT
IIPOPHUBAKOTH | BUXOAATH Ha JeHHY II0BEPXHIO.
3a popMoto cepesi CONAHUX AiamipiB BUIIISAIOTHCS
rpe6eHi, BaJiy, JIiH3U, CTOBIONOAiIOHI Ta rpuboro-
Ji0HI IITOKKW. AHA/MITHUYHI OOC/IiIKeHHSI CBITOBUX
HadTOra3oHOCHHUX PEeTiOHIB, K Oyze HaBeJEeHO
HW>KYe, IAl0Th BCI MiZICTaBU BBAXKATH JOLIJIbHICTh
IIOCTAaHOBKHU HAayKOBO-BIPOBa/KyBaJIbHUX POOIT
Ha NOWYKU BYIJIEBOLHEBUX Ta BOAHEBUX CKYII-
YeHb B 30HaX PO3TallyBaHHS COJITHUX MOOY/0B.

3aHypeHHs1 ApaBilCbKOI IJINTHU Y HANPSAM-
Ky [lepcbkoi 3aToku Ta YepBoHOT0 MOpsi GopMye
e oZHy 06J1acTh HAaQTOra30HOCHUX MPOBIHILIN
B 30HAaX PO3BUTKY COJIAHOI TEKTOHIKH, a 3 HEIO
noB’sa3aHy HadTorazoHocHicTb — Ilepcbko-
YepBoHOMOpPCHKY npoBiHLil. KpiM Toro, neu
parioH 6yB pocaigxenuu C.Ilayepcowm, B.Tap-
picoHom, I M. JlilicoM Ta ps0M iHIIUX BiTOMUX
reoJioris. Bysio BCTaHOBJIEHO, 10 HA TEPUTOPII
Ipaky, Ipany, CayziBcekoi Apasii, Hopaanii Ta Ispa-
iy1ro po3tamoBaHo noHaz 130 conanux gianipis.
Ha aymky B.Tappicona, congHi kynoau Ipany
reHeTUYHO NOB'A3aHi 3 KeMOPiINCbKUMU COJIOHOC-
HUMH TOBILIAMM, MiAHATI Ha BUCOTY noHa/ 1500 M
i iHOZi BUXOASATH HA AEHHY NOBEPXHIO, POPMYIOUU
COJISTHi CTOBIIH, 1110 0COBJIMBO JJ06pe 36epiratoThest
B YMOBAX CIIEKOTHOT'0, HAIIBIIyCTe/JIbHOI0 KJIiMaTy
Ta, HA Hally AYMKY, TeHEeTUYHE JpKepeJsio Halpy-
', 1[0 BUTHUCKAE COJIEHOCHI popmaliil, 3HaX0gUTh-
CAl B [leJIbTax pivoK, 110 i pOPMYIOTh COJIEHOCHI
no6yA0BY, a 3 HUMU CKylTYeHHs HadpTorasoHoc-
HOCTI B 30HaxX iHQinbTpaLii piuKOBOTO CTOKY, L0
i HeCyTb y BUIVISI/li TPaBiTallilHUX Fa30HACUYEHUX
cy6cTpartiB 3a4aTkoBi BB. IxHs BucoTa nogekyam
carae 15-20 mM-kozy.

XapaKTeprUCTHUKY NOLIMPEHHS COJITHOI TEK-
TOHIKM y Mexkax €Bpas3ii cJ1if JOOBHUTHU 3a paxy-
HOK COJISTHUX fianipiB PymyHil.

Ha niBHiYHOaMepHUKaHCbKOMY KOHTHUHEHTI
0C006JIMBE MMOJIOKEHHS 3aliMa€e razoHadToBa MPo-
BiHLig ['ond-KocT, 10 oxonstoe niBHiYHY 4acTH-
HY MeKCUKaHCBhKOI 3aTOKH, i npuJeryi fo Hel
mwtatu Texac, Jlyiziana Ta Miccicini (CILA). Bona
po3TanioBaHa B NiBAeHHiW yacTuHi [liBHiYHO-
aMepUKaHCbKOI MJIaTPOPMHU i, IK Lie CTBEPAKY-
Basu H. C. lllaTcbkui, a mi3Hime I. €. Ai3eHIITaAT
Ta M. B.TopdyHkesb, a Takox B. C. XKypaBsiboB, €
TeKTOHIYHUM aHasoroM /I3 (puc. 2.77).
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Salt structures are quite diverse in terms
of morphology and tectonic structure. The anal-
ysis shows that they do not always coincide
with the structures. Some of them lie at depth
and only raise sedimentary strata higher, form-
ing folds. Others break through and come to the
daytime surface.

Ridges, shafts, lenses, columnar and
mushroom-shaped rods stand out among salt
diapirs in terms of shape. Analytical studies of
the world’s oil and gas-bearing regions give rea-
son to believe that it is expedient to conduct
research and implementation works to search
hydrocarbon and hydrogen accumulations in
areas where salt structures are located.

Subduction of the Arabian plate towards
the Persian Gulf and the Red Sea forms anoth-
er area of oil and gas-bearing provinces in
the zones of development of salt tectonics. It
is Persian-Red Sea province. In addition this
area was studied by S. Powers], V. Harrison,
H. M. Lees and number of other famous geol-
ogists. It was established that more than 130
salt diapirs are located on the territory of Iraq,
Iran, Saudi Arabia, Jordan and Israel. Accord-
ing to V. Harrison the salt domes of Iran are
genetically related to the Cambrian salt-bear-
ing strata. They are raised to height of more
than 1,500 m and sometimes reaching surface.
These structures form salt columns that are
especially well preserved in the hot, semi-de-
sert climate. In our opinion genetic source of
stress that squeezes salt-bearing formations
is located in river deltas. It forms salt-bearing
structures and leads to formation of oil and gas
potential in the infiltration zones of river flow.
They carry incipient hydrocarbons in the form
of gravitational gas-saturated substrates. Their
height sometimes reaches 15-20 m.

Characteristics of salt tectonics spread
within Eurasia should be supplemented by salt
diapirs of Romania.

Gas and oil province of the Gulf Coast cov-
ers the northern part of the Gulf of Mexico and
the adjacent states of Texas, Louisiana and Mis-
sissippi (USA). It occupies a special position on
the North American continent. It is located in
the southern part of the North American plat-
form and is a tectonic analogue of the DDR
(Fig. 2.77). This fact was claimed by N. S. Shat-
skyi, later by G. E. Eisenstadt and M. V. Gorfunkel
and by V. S. Zhuravley,
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Fig. 2.77. Features of salt diapirs structure of the Gulf Coast region (Gulf of Mexico, USA) ([Levorsen, 1970]
with modifications).
a - geological structure of the Mississippi River delta; b - capacity map of supra-dome part of the Oligocene Frio forma-

tion in northeastern Texas; ¢ - idealized section of the salt dome; d - radial cracks and faults on the vault of the Clay Creek
salt dome (Washington County, Texas); d - deformations of rocks placed in the contact of the salt diapir.
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Ha rimm6unax Big 500 g0 1830-2000 M popmy-
I0ThCS 3piJli 3aHypeHI COJISIHI KYTOJIY; IXHIHM 3arajib-
HUH BUIVISI/I MOYKHA YSIBUTH TaK, SIK BiH 300pa)KeHU U
Ha puc. 2.778. TyT f06pe BUAHO, 1110 CTOBII COJIi
3MilllaHOTO CKJIaAy (xJ0puau Ta cyabdatu Na, K,
Ca, Mg) npoTHKae BulleJexadi oca/loBi MJ1acTH,
JedbopMyrouu iX, MiHIMa4YU Bropy BiAnoBiHO
J10 HaNlpsIMKY CBOTO pyxy Ta GOpMyI4H JiianipoBy
ckJagKy. [lnacTu-KoseKTOpHU NpU [bOMY Hepif-
KO 3all0BHIOIOTbCA HapTOBUMU BB Ta BosHeBoO-
reJliEBUMU ra3aMy, 10 YTBOPKOIOTH JIITOJIOTIYHO-
€KpaHOBaHi HeNIPOHUKHI MOKJIa/iH.

Y nokpiBJii KyIoJia yTBOPIOETbCA «KEMPOK» —
IIANoYyKa, 0 CKJALAETHCA 3 CKYIIYeHb BaXKO-
PO3UYMHHUX Cy/baTiB TUIY aHTiAPUTY abo Timcy.
3a yMOBaMH 3a/IITaHHA Ta MeXaHi3MOM YTBOPEHHS
BOHA HaraJly€ CKyn4yeHHs [JIMHUCTOr0 HEPO3UUH-
HOTI'0 3aJIMIIKY, 110 IPUKPUBAE KPYIJIi CTOBIYUKHU
CTUJIOJIITIB.

30Ha TpPILIMHYBATOCTI, 1110 3a3BUYaM CyIpo-
BO/I?)KY€ BEPXHIO YACTUHY COJITHOI'O CTOBIIA, 4aCTO
MICTUTB CKYITYeHHS PiJKUX BYIJIEBOAHIB I PO3COJIH.

[cTOTHY pOJIb BiJlirpatoTh COJIEPO/IHI GaceHH,
po3TalloBaHi Ha HAPTOra30HOCHHUX lesbdax Mop-
CbKHX aKBaTOpiH, aJsie, 3 06'€EKTUBHUX MPUUMH, IX
CoJIsiHA TEKTOHIKa JI0C/Ti/PKeHa He B IOBHOMY 06Cs3i
Ta Il XapaKTepUCTHKa, 6e3CYMHIBHO, € HAWBAXKJIMBI-
IIMM 3aBJIaHHAAM Mal6yTHHOIO N0 KapTyBaJIbHUM
O3HaKaM BOJIHEBUX CKYNYEHb.

Y moefHaHHI 3 rpaBiTaliiHO CKJIa/I0BOIO,
eKCIepuMeHTaJbHO JOCAiJXKeHO B poboTax
M. T Basnsuka, A. €. babuHig Ta oro cniBpo6iT-
HUKIB [Bansmko, 1962; ba6unern, 1961], no6usy
COJIEHOCHMX BiZJKJIa/liB y IPOHUKHUX NOpoAax ¢pop-
MYETbCS eJli3iiHo-rpaBiTaliiiiHa cucteMa rijpojiu-
HaMiKH, i Ik 3a3Ha4aE y CBOiX poboTax XoJs0AiB, —
Ha XKaJlb, 11ie Iy>Ke C/1abKOo BUBYEHA TiIporeo/ioramy,
Ta JOCJAIJHUKY IPAKTUYHO He 3BepTaJIU yBary.

Taka TpakTOBKa rpaBiTalliiHO-ra30pO3YMHUX
NpoILeciB y NIpUHIUII He BiJiIOBiJla€ [ilCHOCTI,
OCKIJIbKH HaBeJIEHUMHU AOCHIPKEHHSIMU B YKpa-
iHi naigHo 3aiimanuch babunHens A. €., banyxos-
cokuit M. @, Kituk B. 1., F'apum B. K., Cyxope-
6puii A. 0., Co3aHcbkuii B. 1. Ta iH.

[Toganbuie yujiibHeHHS COJIEHOCHUX BiJIKJIa-
JIB IPU3BOJUTD /10 YTBOPEHHS COJITHUX IOKPUILOK;
iHaKIle KaXXy4H, TaK CaMo, K i [JIMHUCTI TOBII],
COJISIHI CKyMYeHHs Ha IMIM6MHI GOPMYIOTh 3aKPUTY
bisuKo-xiMiuHy cucTeMy; came B Hill 3apO/KYIOThCS
Ha/IBUCOKI TUCKHU.

OyeBUAHO, WO B 3aMKHYTOMY (i3UKO-
XIMiYHOMY cepeJloBHIIi B NpOLeci NOCTIKHOTO
Kpyrooo6iry 6y/ib-siKi 3MiHM ¢pa30BOro CK/1azy BOZ0-
ra3oBoi CKJ/1aZ{0BOI B YMOBax COJIbOBOI Macy HapoOJ-
’KYBAaTUMYTb HaJIBUCOKHUU THUCK, 1[0 CIPUATHUME
PO3BUTKY COJIAHOTO JAianlipU3my.
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Mature submerged salt domes are formed
at depths from 500 to 1830-2000 m; their gen-
eral appearance can be imagined as shown in fig.
2.77 in. It is clearly visible here that salt column
of mixed composition (chlorides and sulfates of
Na, K, Ca, Mg) penetrates overlying sedimentary
layers, deforms them, lifts them up according to
the direction of its movement and forms a dia-
piric fold. At the same time reservoir layers are
often filled with petroleum hydrocarbons and
hydrogen-helium gases. It forms lithologically
shielded impermeable deposits.

«Caprock» is formed in the dome roof. It
is a cap consisting of clusters of poorly soluble
sulfates such as anhydrite or gypsum. Accord-
ing to conditions of occurrence and formation
mechanism it resembles accumulation of clay-
ey insoluble residue covering round columns of
stylolites.

Fractured zone usually accompanies upper
part of the salt column. It often contains accu-
mulations of liquid hydrocarbons and brines.

Important role is played by salt-bear-
ing basins located on the oil-and-gas-bearing
shelves of marine waters. For objective reasons
their salt tectonics is not fully explored and its
characterization is undoubtedly the most impor-
tant task for the future in terms of hydrogen
accumulations signs mapping.

Gravitational component was experimen-
tally investigated in the works of M. H. Valashko,
A. E.Babynets and their colleagues [Valiashko,
1962; Babynets, 1961]. Elision-gravitational sys-
tem of hydrodynamics is formed near salt-bear-
ing deposits in permeable rocks. Kholodiv notes
in his works that it is still poorly studied by
hydrogeologists and researchers paid attention

Such an interpretation of gravity-gas-solu-
tion processes does not correspond to reality
in principle. A. E. Babynets, M. F. Balukhovskyi,
V. 1. Kytyk, V. K. Havrysh, A. O. Sukhorebry were
engaged in the above-mentioned studies in
Ukraine.

Further compaction of salt-bearing sedi-
ments leads to formation of salt covers. In other
words salt accumulations form a closed physico-
chemical system at depth. It is precisely that
ultra-high pressures are born.

It is obvious that any changes in the phase
composition of the water-gas component in the
conditions of the salt mass will create extremely
high pressure in a closed physical and chemical
environment in the process of constant circula-
tion. It will contribute to salt diapirism devel-
opment.

[t was established that formation of salt
diapir structures is a complex and multi-stage




Bysi0 BcTaHOBJIEHO, 1110 POPMYBAHHS COISTHUX
JlianipoBUX CTPYKTYP € CKJIQJIHUM i 6araTocTain-
HUM MPOLIECOM, B IKOMY BaXKJIMBY POJIb BiJ[irpatOTh
NPOLIECH, 1110 BiZi0yBaIOTHCA B COJIEHOCHUX TOBILAX,
a TaKoX Bara i IiJIbHICTb BUIIUX MOPiJT GOPMYETD-
€ He reOTEeKTOHIYHUMHU NIPOLeCaMH, 1K BBaXKAE
OiBLIICTD AOCAIIHUKIB, @ HA HALIY IyMKY, TiApo-
JAWHAMIYHUMHU Ta riporazoxiMiYHUMU yMOBaMHU
Kpyroo6iry BoZora3opo34MHHHUX KOMIIOHEHTIB.

Jlo ckas3aHoro cJif AOAATH, L0 3arajbHe
3aHypeHHs apyBaToi COJIbOBOI TOBII 6acelHY
Ma€ BUKJIMKATHU I1epepo3I0/iJ CKyITYeHb BOAHEBOTO
KOMIIOHEHTA 33 PaxyHOK CTUCHEHHS aHTiAPUTOBUX
11apiB NiZJOIBYU COJIAHOTO IJ1ACTa, BiZKaTi pocoin
B IIOKPIiBJIi OYlyTh 3HAaXOAUTHUCS MiJj BACOKUM THC-
KOM, [1epeTBOPIOIYHUCh Y COJIEHOCHI I1acTU. Taka
riipoAHaMiYHa CUTYyallif COpUATUME HAaTIKaHHIO
PO34YMHIB OJJUH HA OJJHUM i 326€3MeYUTh IHTEHCUB-
He HarpoMa/XKeHHS COJITHUX BiikaiB. [[pukiaau
TakKoi CKJIafAHOI BHYTpiliHbodopMaliiHOi CKIaA-
4aCTOCTi B TOBIIAX COJITHUX OyJIM OMKCaHi B p060-
tax H.II. BanyxoBcbkoro, B. I. KiTuka.

g x7opuAiB i, B mepity yepry, AJis XJIOPUAiB
HaTpito (rasniT) xapakTepHa HaJ3BHYalHa IJac-
TUYHICTB i 3aTHICTB i3 TBepzo0i ha3u nepexoquTH
B HaMiBPiZKUM CTaH.

BuBUYEeHHSA KpUCTaIiB KYXOHHOI COJIi, BUKOHA-
e A. ®. Modde, mokasaio, mo iHTepMoNeKynapHe
nepeMilleHHs1 MOYUHAEThCS MPU TUCKY 90 Kr/cm?
i 3pocTac 3i 36i/IbILIEHHSIM TEMIIEPATYPH, 1110 BiAOy-
BA€ETHCA B IPUMAHTIMHUX TOBILAX.

BaxxsinBuM pakTopoM, 1110 NOCU/IIOE HAJIBUCO-
KWW THUCK CoJIeH, € iHBepCisl 1iIbHOCTEHN y po3pisi
ocazoBoro yoxsa. CydyacHi ysBJIeHHd NP0 3MiHU
IIIJIHOCTi 0caZoBUX (y TOMY YHMCJIi i COJIEHOCHUX)
BiZIKJIa/liB 0CaZIOBUX MOPOAHUX OACerHIB 3a iX 3aHy-
pEeHHSI.

Csip TakoX MaTH Ha yBasi, 1[0 B IMIMOOKUX
YacTHHaX 6araThbox COJIEHOCHUX 6acelHiB JOCUTb
YacTO NPUCYTHI MOTYHI [IMHUCTI TOBLL, 1110 Mic-
TATb PO3CIAHY OPraHiuHy pe4oBUHY. B yMoBax ryiu-
OOKOTro 3aHYpeHHS Ta 3aMKHYTOI Qi3MKO-XiMi4HOI
CUCTEMU BOHHU HAPO/KYIOTh HaZIBUCOKI TUCKH, AKI
CTBOPIOIOTH BJIACHY eJIi3IMHY CUCTeMY, CTUMYJIIOIOTh
yTBOpPEeHHs Ta Mirpariito HapToBux BB Ta BrinBa-
I0Tb (Yepe3 cucTeMy K0JIEKTOPIB, TPiLliMH Ta po3J10-
MiB) Ha CTPYKTYpPH TiipOoreooriYyHUX MOBEPXiB, 1[0
JIEaTh BULIE. [X BIUIMB Ha BULIE3a/ATA0Yi TOBILI
0CaJI0BHUX BiJIK/Ia/iB 106pe BUAHO 3 MPUKJIA/Y ITiJI-
cosieBUX TOBLY [IpyKacninceKoro perioxy.

[[iJIkoM OYeBUHO, L0 AJIS IPOPUBY Jiamipy
Ha JleHHY TI0BEpXHI0 HeOOXiZiHI TUCKY, 1110 He Nepe-
BUIYIOTH I[}0 BEJINYMHY, 8 BUPIBHIOIOTHCA SIK Tif-
pocTaTU4HI TUCKU. HaBiTh BUKOPUCTAHHSA CiJLIIO
TEKTOHIYHO 0CJIabJIeHUX JITHOK (TPIillMHM Ta PO3-
JIOMH) He CIIPOILYE KAPTUHY | He BUKJIMKAE KOJHOTO
CYMHIBY B TOMY, LII0 B JaHOMY BUIIaJIKy MU MAEMO
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process where processes occurring in salt-bear-
ing strata play an important role. Weight and
density of higher rocks is formed not by geo-
tectonic processes as most researchers believe,
but in our opinion by hydrodynamic and hydro-
gasochemical conditions of water-gas-soluble
components circulation.

[t should be added that general submer-
gence of layered salt stratum of basin should
cause redistribution of hydrogen component
accumulations due to the compression of the
anhydrite layers of salt layer sole. Squeezed
brines in the roof will be under high pressure
turning into salt-bearing layers. Such hydro-
dynamic situation will contribute to the inflow
of solutions one by one and ensure intensive
accumulation of salt deposits. Examples of such
complex intra-formation folds in salt strata were
described in the works of N. P. Balukhovskyi,
V. 1. Kytyk.

Chlorides and sodium chloride (halite) are
characterized by extreme plasticity and ability
to change from solid phase to semi-liquid state.

Study of table salt crystals was performed
by A.F.]Joffe. It showed that intermolecular
movement begins at pressure of 90 kg/cm? and
increases with increasing temperature which
occurs in the mantle layers.

Important factor that increases extreme-
ly high salt pressure is density inversion in the
sedimentary cover section.

[t should also noted that there are quite
often thick clay strata containing dispersed
organic matter.in the deep parts of many saline
basins. They generate ultra-high pressures that
create their own elision system, stimulate the
formation and migration of petroleum hydro-
carbons and affect (through the system of reser-
voirs, cracks and faults) the structures of hydro-
geological floors lying above in conditions of
deep immersion and a closed physico-chemical
system. Their influence on the overlying layers
of sedimentary deposits is clearly visible from
the example of subsalt layers of the Caspian
region.

[t is quite obvious that pressures that
do not exceed this value are required, but are
equalized as hydrostatic pressures for diapir
appearing on the surface. Even use of tectoni-
cally weakened areas (cracks and faults) with
salt does not simplify picture. In this case we are
dealing with the most powerful non-geological
phenomena. It was noted by V. N. Kholodov and
others. This is reflected in diapiric uplift of adja-
cent villages about the structure of sedimenta-
ry layers, in formation of super dome anticlines
and in rejuvenation of relief near domes. It does




CMpaBy 3 HAWMOTY>KHIIIMMU He re0JIOTIYHUMU SIBU-
nmamy, K BBaxkae B. H. Xos10710B Ta iH1Ii, a 3BUYaiHi
ripoctaTuyHi TUCKHU. lle i Bifo6parkaeThcs B Aiari-
POBOMY MiZHATTI PUJIEIVIMX [0 CTPYKTYPHY 0CaZ0BUX
I1acTiB, y opMyBaHHI HAaJIKyIOJIbHUX aHTUKJIiHA-
Jiel Ta B OMOJIO/PKeHHI pesibedy N06/IM3y KYII0J1iB
Ta He [IePEeBUILYE IeHHHX [I0BEPXOHb PO3TalllyBaHHSA
JoKepeJ Tiipora3onocTadabHUX PiYKOBUX 00E€KTIB.
3aHypeHHs COJIEHOCHUX BifiK/IaZiB yIJINbG 0caZioBoO-
MIOPOJIHOTO 6acelHy Mmic/s eTany yuiJibHEHHS COJI,
3MeHLIeHHs nopuctocTi Ta ¢popmyBanHs ABII/L,
BUKJIMKAIOTh YTBOPEHHS HaZIBUCOKUX TUCKIB yce-
peauHi cosisTHOI MacH Ta B TEKTOHIYHO OCJIabIeHUX
JliNsiHKax (Tpil{MHYBaTiCTh, 30HU CTUCHEHHS B Iepe-
KPYBHUX Bi/IK/Ialax — 3POCTAHHA COJITHUX KYIL

3a pospaxyHkamu ®. M. Ban Toia, omip xJ10-
PHUAHOI COJIi JIACTUYHOI TeYil 0CTaTOYHO J|0AETHCA
Ha min6uHi 3500 M-Kozy.

A.l.JleBopceH Tak ysBJISB c06i MexaHi3M
3pocTaHHA AianipoBux NigHATh: «loMiHO gKackh
YacTHHA COJIeHOCHOI TOBILi BUSIBJISIETHCS MiJHATOO
Ha/l HaBKOJIMIIHIMU ii AlJIAHKaMU IOBepXHi, BUHU-
Kae qudepeHIiioBaHUN 6OKOBUH THCK, 60 MOTYX-
HICTb, a OTKe, i Bara nepekprBarourx ¢popmariiit Haj
OTOYYIOUYUMHU COJISTHE MiAHATTA AUIAHKAMU JIen|0
OisibIlla, Hi’K HaJ caMUM NMigHATTAM. [loefHaHHSA
6i4YHOTrO THUCKY i Mi/IBUITIEHOI TEMIIEPATYPH, 3 OJTHOTO
O0KY, i aMIUIITYAU MiJHATTS B HOKPiBJIi COJIEHOCHOI
TOBIL, 3 IHIIOT0, 3peLITO0 BUKJIWYYTh IlepeMilieH-
Hfl KaM 'siHO{ COJIi, 1110 BUCTYTIA€ TYT fIK MJIaCTUYHA
Maca, BepTUKaJIbHO Bropy. B Mipy migHaTTa cons-
HOTO IITOKA GiYHMIM THUCK 36isbiny€eThCsA. Ha Micue
Bi/PKMMa€EMOi KaM'siHOT coJti Ha/IXo/IATh HOBI 11 mop-
il 3 TEpUTOPIH, WO IHILiOITh rpaBiTalLilHi ra3o-
PO3UYKHHI PO3UHHHU Ta OTOUYYIOTh LITOK» [JleBopceH,
1970, c. 361-362], w0 i popMyroTh po3TiKaroyi maac-
TH, He MTepeBULIYIOYH TiIpOJHAMIYHI piBHI.

Taki yTBopeHHs TicHO noB'si3aHi 3 GopMyBaH-
HSIM HapTOBHX HAKOMUYEHb, i. IK MIOKA3aJI¥ BJIACHI
JOCJIipKeHHd, IX BOAHeBI KOMIIOHEHTH. Y mnporeci
NpOBeZIeHUX M0CJiP)KeHb MOCTiIHHO GiKCyBaTUCh
BOJHEBI aHOMaJlii MPUYpPOUYEHUX A0 HAPTOra30BUX
ponoBuil. CaMe 3aBASAKU BIPOBAAKEHHIO COJI
y BEPXHbOMY IOBepCi 0caZloBUX NOPOJHUX Gaceu-
HiB CTBOPIOIOTHCSA B NEPILIOMY BUMAJKY JIITOJIOTIYHO,
B /IpyroMy Ha/lilHi eKpaHOBaHIi MAacTKH, 110 3al0B-
HIOIOTbHCA PiAKUMU a6o rasomnonioHuMu BB, 110
MITpYyIOTB I10 IIJIACTaX-KOJIEKTOPaX, a TAKOX CKYII-
Yy€ETbCA BOJEHb B YMOBAX YU He €AUHUX HaJlIMHUX
HENPOHMKHUX COJITHUX OOY/I0B.

MexaHi3M ¢opMyBaHHS LIUX ABOX Pi3HUX
yTBOPEHb, Ha Hallle IepeKOHAHHA, Ha/[3BUYalHO
pisHuii (puc. 2.78). [Ipu bopMyBaHHi CONSTHUX JTiati-
piB, y NiZ101IBI LIUX yTBOPEHb 3aBXX/AU BUABJIAITHCA
NOTYXHi (2-4 KM) HaKOMUYEHHS PO3COJIiB COJIEH,
cepesi IKUX MlepeBaXaloThb XJOPUAU Ta CyabdaTu
HATpI0 Ta Kaslilo.
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not exceed surfaces of the location of water
and gas supply river objects. Submergence of
salt-bearing sediments deep into the sedimenta-
ry-rock basin after the stage of salt compaction,
reduction of porosity and formation of AHSP
cause formation of extremely high pressures
inside salt mass and in tectonically weakened
areas (cracks, compression zones in overlying
sediments.

Resistance of the chloride salt to the plas-
tic flow is finally overcome at a depth of 3500 m
sccording to the calculations of F. M. Van Toyl.

A.I. Levorsen imagined mechanism of
diapiric uplifts growth in this way: «Differen-
tial lateral pressure arises as soon as some part
of salt-bearing stratum is raised above the sur-
rounding areas of the surface. Power and there-
fore weight of overlying formations above the
areas surrounding the salt uplift is somewhat
greater, than over the rise itself. Combination of
lateral pressure and increased temperature and
amplitude of rise in the roof of the salt-bearing
stratum will ultimately cause movement of rock
salt. It appears here as a plastic mass vertical-
ly upwards. Lateral pressure increasess the salt
rod rises, new portions of it arrive at the place
of squeezed rock salt from the areas that initiate
gravitational gas-soluble solutions and surround
the rod» [Levorsen, 1970, p. 361-362]. It forms
spreading layers without exceeding hydrody-
namic levels.

Such formations are closely related to
formation of oil deposits and their hydrogen
components. It was proved by our research.
During the research, hydrogen anomalies asso-
ciated with oil and gas deposits were constant-
ly recorded. It is due to introduction of salt in
the upper layer of sedimentary rock basins. In
the first case it was lithologically, in the sec-
ond reliable screened traps were created. They
were filled with liquid or gaseous hydrocarbons
migrating along the reservoir layers. In this case
hydrogen is accumulated in conditions of almost
only reliable impermeable salt structures.

Formation mechanism of these two differ-
ent formations is extremely different (Fig. 2.78).
There are always powerful (2-4 km) accumula-
tions of salt brines, among which sodium and
potassium chlorides and sulfates predominate
during formation of salt diapirs in \ soles of
these formations.
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IIpo posb KpyroooGiry Bogora3zopo3ymHHUX
cy6cTpaTiB B YTBOpEHi Ha BeJIMKUX IVIMGU-
HaX 3BepPXBUCOKHUX TiJpOCTATUYHUX TUCKIB
Ta COJITHMX YTBOPEHb.

AHani3 3HAa4YHOTO 06CATY reoJioTiYyHUX
HanpalloBaHb, IK BBAXKalOTb YHCJEHHI paxiBlyj,
He A€ Mi[CTaBU CTBEPXKYBaTU NMPO BUPILIAJIBHY
poJib TekTOHIYHUX npoleciB (H. [1. BasyxoBcbkui,
B. K. laBpuy, B. . Co3aHcbkuid) y popmMyBaHHI
COJIAHUX TiJ, Aianipis, 1110 NPALIOIOTh ¥ peXKUMI
NOCTIMHUX I'paBiTaliiHUX TUCKIB, a HE B pEXKUMI
YaCOBUX TEKTOHIYHUX NIPOLECIB 3eMHOI KOPH.

3apo[»KeHHs HaJBUCOKUX THUCKIB 3aBXIU
BiZIOYBa€ThCS B yMOBAX rpaBiTallilHUX MPOIIECiB
ra3oBOJOPO3YNHHUX CIIOJYK — 3a4aTKOBOTO
NPOAYKTY KPYroobiry 10 ropu3oHTIiB COJSAHUX
yTBOPEeHb Ta MaHTIMHUX TOBIL i npoueciB. Take
yuiJibHEHHA BignoBifae Ppi3zukKo-xiMiuvHOMY
NOHSATTIO «3aKPUTA CUCTEMA».

BignmoBigHo no 3akoHy Jle-llaTesbe,
¢$i3uKo-XiMivHI peaklii, 1110 MPOTiKalOTh Y TaKUX
3aMKHYTHX CUCTeMax, IOBUHHI 6yTH cnipssMoBa-
Hi Ha MpoTHUAil0 TUM paKTopaM, 110 BIJIMBAIOTH
Ha HUX 3 60Ky HaBKOJIMIIHBOTO Cepe/OBHUILA, TOO-
TO NiIBUILIEHUX TeMIepaTyp Ta TUCKIB.

He3Baxkalouu Ha HU3KY poO6IT, npobseMa
NOBe/IiHKY rpaBiTallilHUX NOPOBUX BOJ, JI0CJIi-
JokeHa babunHueM A. €., Cyxopeopum A. O. Jluuie
3arajibHi TeopeTHYHi M06Yy/10BU B 06J1acTi perio-
HaJIbHOT'0 MeTaMopdi3My, 3aCHOBaHi Ha po6oTax
G. Barrow, A. Harker, VM Goldschmidt Ta y3a-
rajsbHeHi B MoHorpadii B. C. ®aiida, H. /I. [Ipaiica
Ta A.b. Tomcona [1981], 103BOJISAIOTE MPUITYyCKa-
TH, 110 B NIpOLecax, IKi BiI0yBalOTbCS B 3aKPUTHUX
bi3uKO-XiMIiYHHUX CUCTEMaxX MOKPHUILOK, BOAA, [0
IIPUHOCUTB PO3YMHEHI MeTaHOBI CIOJIYKH, SIK BBa-
»KaIOTh NepepaxoBaHi aBTOPH, pOOUTH CBill BHe-
COK y popMyBaHHSA Ha/JJBUCOKUX TUCKIB ITIUOUH,
a, TOJIOBHE, 1110 TaKi BOJIU HECYTh PO3YUHHI MeTa-
HOBI rasy, 3allOBHIOIOYM MOJIEKYJIIPHI IPOCTOPHU
BOJHUX KOMIIOHEHT B IpoliecaXx HaJBUCOKUX
TeMIlepaTyp Ta ripocTaTUYHUX THUCKIB, 110,
AK OyJI0 HaBeJIeHO BUIIE, Ta30PO3YUHHICTb BOAU
CTa€ Mailke HeoOOMeKeHa | BUTHCKAE PO3COJIH, 110
i GopMy10Th CcOJISIHI TOOYZ0BU IpH AianipoBOMy
«IIPOTUKAHHI» COJIAHUMU LITOKAMU MOTYKHOI
TOBLi CKJIaZ4acTUX AedopmMaLliil.

ToMy yTBOpeHHS TakKMX CKJaJ4aCTHUX
dbopM cosisTHUX MOOY/I0B 30BCIM He BKJIAAAEThCS
B Cy4JacHi TEKTOHIYHI OIS/, TPOTe BOHU A06pe
NOB'A3YIOTHCA 3 BULIEBUKJIAJEHUMU YMOBAMHU
Npo1eciB, 1110 i YOPMYIOTh y MOTY>KHUX BifKIa4ax
NOKPUILKH CTOBIH, COJIbOBI MacHBU fIK pe3yJib-
TaT PO3NOAIJIEHUX HaJBUCOKUX TUCKIB Yy NpoLeci
NIOCTiMHOI'0 KPyroo6iry Bo/[HeBO-ra30BUX MTOBEPX-
HEBUX CyOCTpaTiB reoXiMiyHUX, re0JUHAMIYHUX
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Role of water- and gas-soluble substrates
circulation in ultra-high hydrostatic pres-
sures and salt formations formed at great
depths was studied b many scientists.

Many experts believe that analysis of
significant amount of geological work does
not give grounds for decisive role of tecton-
ic processes (N. P. Balukhovskyi, V. K. Havrysh,
V. 1. Sozanskyi) in the formation of salt bodies,
diapirs operating in the regime constant gravi-
tational pressures and not in regime of tempo-
ral tectonic processes of the earth’s crust.

Generation of ultra-high pressures always
occurs under conditions of gravitational pro-
cesses of gas-hydrogen-soluble compounds. It
is initial product of circulation to horizons of
salt formations, mantle strata and processes.
Such compaction corresponds to the physico-
chemical concept of «closed system».

Le Chatelier’s law states that physico-
chemical reactions occurring in such closed sys-
tems should be aimed at counteracting those
factors affecting them from the environment,
i.e. elevated temperatures and pressures.

Problem of the of gravitational pore
waters behavior was investigated by A. E. Baby-
nets, A. O. Sukhorebrym despite a number of
works. There are general theoretical construc-
tions in the field of regional metamorphism
based on the works of G. Barrow, A. Harker,
V. M. Goldschmidt. Such conclusions are summa-
rized in the monograph of V. S. Faifa, N. D. Price
and A. B. Thomson [1981]. They allow us to
assume that water brings dissolved methane
compounds in processes in closed physico-
chemical systems. It believed by listed above
authors. Such situation contributes to forma-
tion of ultra-high pressures in the depths. Such
water carries methane gases in solution, fills
molecular spaces of water components in the
processes of extremely high temperatures and
hydrostatic pressures. The last one makes gas
solubility of water almost unlimited and pulls
out brines. It in turn forms salt structures dur-
ing diapiric “penetration” by salt rods of pow-
erful layer of folded deformations

Therefore, formation of such folded forms
of salt structures does not fit into modern tec-
tonic views at all. However, they are well con-
nected with above conditions of processes that
form in thick deposits — pillars and salt mas-
sifs. This is a result of distributed ultra-high
pressures in process of constant circulation of
hydrogen of gaseous surface substrates in geo-
logical time.

Salt formations are very widely distribut-
ed in the marginal depressions of platforms and




i reoTepMiYHUX NPOLECIB ¥ pO3Pi3i reos10rivYHOr0
yacy.

CoJiiHI yTBOpEHHS MAalOTh Jly:Ke LMIUPOKe
NOIIMpPEHHSA B KpalOBHUX 3amnaJiMHax MaaTpopm
i MpUJIeIKX 10 HUX NepeIoBUX NPOTUHIB. [IposiBu
COJIAHUX JianipiB rpynyr0TbCA B 30HaX IPOTUHIB,
Ha IPUAOMEHUX AIITHKaX.

['0/10BHOIO IPUYMHOX0 BUHUKHEHHSA COJIf-
HUX AianipiB € fedopmMaliii oca/joBUX COJIEBMiCHUX
BiJKJ/IaiB MiJ Ji€H0 HAJBUCOKHX THUCKIB, 110 BUHU-
KalTb B HUX. OcTaHHI € HACJIiJKOM KOMIIJIEKCHUX
YMOB 3aHYpPEeHHS IJIACTUYHUX CoJIed B 06J1aCThb
BHCOKHX TeMIlepaTyp Ta THUCKIB, YTBOpPeHHSH
3aKpuTOi Pi3UKO-XiMiYHOI CUCTEMH, B AKiH 6Gisb-
icTb $pa30BUX EPETBOPEHD CAMUX COJIEH CIps-
MOBaHa Ha NIPOTUJII0 UM 3MiHaM.

[IpoBeneHi 6araTopiyHi razoreoximiuHi
JeTaJIbHi VIOIMHHI JOoC/aiKeHHsI 3 BUSHAaYeHHSA
NpOAYKTHMBHUX IJIOLL Ta AiJITHOK Ha 3aKJaJaH-
HA CB. Ha BB Ta iX KOMIIOHEHTH, [0 CKJIAAy AKUX
BXoAATh COz He Ta H: naroTh BCI MiACTaBU CTBEP-
JDKYBATH, 10 BOJHEBI CKylTYeHHA BUCTYNAKTh
y TiCHOMYy reHETUYHOMY 3B’A3Ky 3 NpolecaMu
YTBOPEHHA COJIEHOCHUX JianipiB Ta IX NOLIYKO-
BOI POJIi B HAKONIMYEHHI TPOMUCJIIOBUX CKYITYEHb
BO/IHIO.

Mousekynu CH4 10 CKJAQ[AOTh OCHOBY
cepeJ; IPUPOJHUX BYIJIeBOJHEBUX Ira3is, 3all0B-
HIOIOTb BOJIHUU MOJIEKYJISpHUN Kapkac H:0, skuit
Mag€ MepeBaXKHO KyOiuHy CTPYKTYpY (puc. 2.79).

Y KOXXKHY MOPOKHEYY «TOCIoAaps», TO6TO
B pelliTKHA BOJHOTO KapKaca, BXOAUTb TiJIbKH
0JlHa MoJieKyJia «roCcTsi» (rasy), a BOHH JOCHUTb
pisHi Hz, CH+, y 3aJ1e’)KHOCTI BiJi KOMIIOHEHTHOTO
CKJIaJly Ta3y i TepMOGapUYHUX YMOB CEpe/IOBUILA.

['a3oxiMiuHi aHOMaJIil y BiZiKJ1a-
Jlax 6araTOKOMIIOHEHTHHUX 3a CKJIa-
JIOM BiJIbHMX I'a3iB, sIKi 3HaX04AThCA
B 30HI ra30yTBOPEHHS COJIEHOCHUX
koMmnoHeHTiB [I/13, [lepenkapnar-
CBKOT0 Ta 3aKapnaTCbKOTO NPOTHUHIB
HabyBalOTh MOIIYKOBe 3HAYEeHHS.

TepmoauHamiyHa cTabisb-
HiCTb, IpUTaMaHHa NiJ3eMHUM
BOJlaM, a TAKOX reoJUHaMivyHi Mpo-
1leCU — CTUCHEHHH | pO3TATHEeHHH
3eMHOI KOpU — Iie OCHOBHI yMOBHU
JU1S1 YTBOPEHHS | 36epekeHHs ra3o-
BUX CKYIY€eHb i, BIZIMTOBIHO, BAXKJIU-
BUM KpPUTEPIH JJis1 BUSBJIEHHS 30H
MO2KJIMBOI Mirpaiiii Ta ra30HaKOIU-
yeHHs. [lopylieHHs reoiMHAMIYHUX YMOB i 3MiHa
THUCKY B CUCTeMI IPU3BOJAATH [0 HAABHOCTI ra3o0-
BUX NIACTOK i poJlOBUIL HAPTOra30BUX CKyMTYEeHb
Ta IX ckaag0Boi H2-BogHIO. OCHOBHI MapamMeTpu
IJIaCTa, IKi MOBUHHI OYTH 0XapaKTepu30BaHi Npu
bOMY /Il BU/IIJIEHHS Ia30YTBOPEHHS — THCK,
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adjacent forward depressions. Manifestations
of salt diapirs are grouped in zones of depres-
sions and in the subduction zones.

Main reason for salt diapirs formation is
deformation of sedimentary salt-bearing depos-
its under the action of extremely high pressures
arising in them. The latter are a consequence of
complex conditions of plastic salts immersion
in region of high temperatures and pressures, \
formation of a closed physicochemical system.
There most of phase transformations of salts
themselves are aimed at counteracting these
changes.

Long-term gas-geochemical detailed pla-
nar studies were carried out to determine pro-
ductive areas and plots for laying on HC and
their components. It includes CO:, He and H..
[t gives reason to assert that hydrogen accu-
mulations are in close genetic connection with
processes of salt-bearing diapirs formation and
their exploratory role in accumulation of indus-
trial hydrogen.

CH: molecules make up the basis among
natural hydrocarbon gases. They fill aqueous
H:0 molecular framework. It has a predomi-
nantly cubic structure (Fig. 2.79).

Only one molecule of “guest” (gas) enters
each void of the “host” (into the lattice of the
water frame). They (Hz CH:) are quite differ-
ent depending on component composition of
the gas and thermobaric conditions of environ-
ment.

Gasochemical anomalies in the deposits
of multicomponent free gases are located in the
zone of gas formation of salt-bearing compo-
nents of the DDR, Pre-Carpathian
and Transcarpathian troughs,.
They acquire research significance.

Thermodynamic stability is
inherent in underground waters.
Geodynamic processes (compres-
sion and stretching of the earth's
crust) and thermodynamic sta-
bility are main conditions for for-
mation and preservation of gas
accumulations. It is an important
criterion for identifying zones of
possible migration and gas accu-
mulation. Violations of geodynam-
ic conditions and changes in pres-
sure in system lead to presence of
gas traps and deposits of oil, gas and H2. Main
parameters of the formation should be charac-
terized in order to distinguish gas formation.
These are pressure, geological conditions, tem-
perature, gas composition, formation water

s
Fig. 2.79. Grounding for
diapirs formation in mi-
gration zones and crystal
structure of methane hy-
drate




reoJIOTiYHI yMOBH, TeMIlepaTypa, CKJaaJ rasy
i MiHepaJti3aliisi J1acTOBUX BO/JI, @ TAKOX JiTOoda-
IiaJIbHUH CKJ1a/1 (MPOHUKHICTD) MJIacTa.

Kapkac pewiTku kjaatpaTta 6yAyeTbcs
TiIbKU 3 MosieKyJ1 Hz0 (TpiCHUX, CJ1ab0COJIEHHUX),
6e3 CynyTHUX MiHepaJIbHUX KOMIIOHEHTIB, i NpH
iHTEeHCUBHOMY YTBOPEHHI riJipoce/[TUMeHTaIliHHUX
BB 3MiHIOETBHCA He TiJIbKU CKJIaJ rasy, ajle TaKoX
i MiHepaJtizanig n1acToBUX BoJ. K10 B 30HaxX
YCKJIa/IHEHOT0 BOJJ00OMIiHY, Y IPOJYKTUBHOMY
IJ1ACTi 3'IBJISTIOTHCS JIJISTHKU MiJIBUILIEHO] MiHepa-
Jizanii nil3eMHUX BoJ, TO MiHepasti3alid 1JacTo-
BUX BOJ He TIJIbKY TaJIbMYE, ajie iHO/Ii | BUKJIFOYA€E
MOXJIMBICTB peasi3alil poLeciB ra30HaKOUYeH-
Hf, OCKIJIbKH MOPOXKHEYI KapKaca pelliTKU BoAU
3alHATI MOJIeKyJaMH PO34YMHEHOI coJti. TakuM
YUHOM, TiJIbKH MPIiCHIi cJ1ab0CoJIOHI apTe3iaHChKi
BO/JIM IIPM BiANIOBiAHMX yMOBaxX MOy Tb GpOpMyBa-
TH ra3oBi 06J1aCcTi HAKOMUYEHHS.

[IporHo3ywoyu ix, HE06XiZJHO OLjiHIOBATH
He TUIbKU TepMOAMHAMIUHI TapamMeTpU cepejOBU-
1113, aJ1e TAKOX CKJ1aJ, 06cAr NpicHOI BOAM Ta rasy,
iX pyxJIUBicTh y HaJpaX, TOGTO NPOHUKHICTh
NOpiJ, pO3TAIlOBAHUX Y 30HAX PO3TATYBaHHA
(reogquHaMivyHMX 30HAX), IKa 3abe3mnevyye 6e3re-
PEPBHICTL B OHOBJIEHHI KOHTAKTIiB ras-soja AJid
MOBHOI[IHHOT'0 GOpPMYBaHHS MPOILIECY Tigpoceau-
MeHTaLii BB i cTBOpeHHs MOpOXKHEY, BKJIHYaK4H
MOPHUCTICTb, HEOOXITHY 15 iX HAKOMUYEHHS].

HaliBaxx/1MBI1I010 YMOBOO HapTOra3oyTBo-
peHHd 3 FOJIOBHUM KOMIIOHEHTOM H: B paMKax
eauHoi 'TBMK € cTuciauBicTh ra3oHacHu4YeHUX
iHGinbTpaliHUX BoJ Ta IX MIMOWHHOI Mirparii
10 MAaHTIMHUX TOBI re0JUHAMIYHUX Ta reo-
TepMidHUX npoueciB. [Ipy 3HaYHUX BeJTMYUHAX
ra3oHaCU4YeHOCTi CTUCIUBICTD NiJA3€MHUX BOJ,
sIK 6yJ10 3a3HAa4Y€eHO BUllle, MOXKe B 10 pasiB i 6i1b-
e NMepeBUIYBATH Ii IOYATKOBUM CTaH, 110,
B KiHIIeBOMY paxyHKY, 3alI0BHIOE MOJIEKYJIIPHY
peltiTKy BoaH. Takuil BOAOro30HaCUYeHUH Cyo-
CTpaT, Jie KJaTpaTHa MoJieKyJsApHa pellitka H-0
3aliHATa ra3aMH, BUTICHSIE PO3COJIU, CTBOPIOIOYHU
MOCTiMHO HApOUIyBaHi TUCKU B NPOIleCi KPyroo-
6iry pe4oBHUHH BiJi NOBEPXHI [0 MAHTIHHUX TOBII]
i B 3BOPOTHOMY HANPSIMKY BiJi MAaHTIMHUX TOBII]
J10 IOYaTKOBOTO0 6a3HUCy, 110 i pOpMyE B KiHLIEBOMY
pPaxXyHKY COJIsIHi I0OY/I0BH.

HacudyeHHd mifj3eMHUX BOJ, OpraHiyHUM
MeTaHOM MOKe IPOXOAUTH ITPU BUCOKOMY THCKY,
I Ma€ BesIMKe 3HA4YeHHA /1J11 BU3HAUYEHHSA YMOB
dbopMyBaHHA i pexkuMy HapTOra30HOCHUX IJ1ac-
TiB, @ TAKOX re0JMHAMIYHUX NPOLeCiB y 30Hax
pPOCTY COJIIHUX WITOKIB, IMIMHAHUX Jiamipis,
IpAA3SbOBUX BYJIKaHIiB TOLO.

Bimowmi pisHi kinacudikarii npoueciB mirpa-
uii BB. BuzinsaioTe mMirpariito BepTUKa/IbHY i J1aTe-
pasibHY, 260 IJIACTOBY, IEPBUHHY i BTOpUHHY. [Tif
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mineralization and lithofacies composition
(permeability) of formation.

Framework of clathrate lattice is built
only from H:0 molecules (fresh, slightly salty)
without accompanying mineral components
and with the intensive formation of hydrosedi-
mentary explosives. It includes gas composition
changes and mineralization of reservoir waters.
If areas of increased mineralization of forma-
tion water appear in zones of difficult water
exchange in the productive formation, then the
mineralization of formation waters not only
slows down. It sometimes also excludes pos-
sibility of realizing gas accumulation process-
es. Since voids of water lattice framework are
occupied by molecules of dissolved salt. Thus,
only fresh, slightly saline artesian waters under
appropriate conditions can form gas accumula-
tion areas.

[t is necessary to evaluate not only the
thermodynamic parameters of the environ-
ment, composition, volume of fresh water and
gas, their mobility in the subsoil when pre-
dicting them. It should include permeability
of rocks located in the stretching zones (geo-
dynamic zones). Such situation ensures conti-
nuity in the renewal of gas-water contacts for
a full-fledged formation of hydrosedimentation
process of HC and creation of voids including
porosity necessary for their accumulation.

The most important condition for oil
and gas formation with the main component
H: within the framework of single HGBMC is
compressibility of gas-saturated infiltration
waters6 their deep migration to the mantle lay-
ers of geodynamic and geothermal processes.
Compressibility of underground water can be
10 times or more higher than its initial state at
significant values of gas saturation. It ultimate-
ly fills molecular lattice of water. H:0 clathrate
molecular lattice is occupied by gases in such
water-saturated substrate. It displaces brines,
creates constantly increasing pressures in mat-
ter circulation process from the surface to the
mantle layers and in reverse direction from the
mantle layers to the initial base. It ultimately
forms salt structures.

Groundwater saturation with organic
methane can occur at high pressure and has
great importance for determining conditions
of formation and regime of oil and gas-bearing
layers. It is geodynamic processes in the growth
zones of salt shafts, clay diapirs, mud volcanoes,
etc.

There are various classifications of HC
migration processes. Vertical and lateral, stra-
tum, primary and secondary migration are dis-




MEPBUHHOIO MiTrpalli€lo po3yMil0Th epeMileHHA
BOJLOPO34YMHHUX IrasiB 3 NiACTUIAIOYMX BiAKIA/iB
PIYKOBUX JIOJIMH, IEPEBAXKHO 3 CJIA00NPOHUKHHUX,
TOHKOJUCIIEPCHUX IOPiJ Y NPUJIEr/Il KOJIEKTOPH.
[lig BTOpHHHOIO — TNepeMillleHHs HadTH i razy
KOJIEKTOPCbKHUMM IJIACTaMH 3 [10JAJIbIIKUM YTBO-
PEHHSIM IX MOKJIA/IiB, 10 CKJIAJY IKUX SIK CAMOCTil-
HUU IHTPEIEHT BXOAUTH Ho.

[Ipo6JsieMa nepBUHHOI Mirpatii (eMirparrii)
BB 3 miacTenso4yux pycia pivok 6ioreHHUX Bij-
KJIa/1iB, TepPEBAXKHO TJIMHUCTUX TOBII, € HAUOI/IBIII
CKJIQ/IHOIO B 3araJsibHiil mpo6Jsiemi reHe3ucy BB
i popmyBaHHS iX CKynmyeHb. PeasbHICTh BOJHOI
¢dopmu Mirpariii BB cTae 0co611BO SICHOIO, SIKIIO
BpaxyBaTH, L0 TJIMOUHHI Nif3eMHi BoAU —
1le HEMUHYYi POJYKTH JiiToreHe3y i iHpinbTpa-
iiHUX iHBepCiMHUX NpOIEeciB 3arajbHOTO
Kpyroo6iry BoZjora3oBMx KOMIOHEHTIB Y 30Hax
PO3BUTKY aBJIAKOTEHIB 3 eJIEeMEHTaMU 3aJIUIIKIB
PO34YMHHHUX COJIe MOPCbKUX aKBaTOPIH.

OHi€0 3 HAMBAXJIMBILIKUX CTOPiH PpopMmy-
BaHHS pogoBull BB, Hz-BoAHIO €, IK 6y/10 HaBe-
JIeHO paHillle, BOJJOPO3YMHHICTh BYIJIEBOJHEBUX
rasiB [Kapues, 1992].

EKcnepuMeHTa/IbHO BCTAHOBJIEHO LIMPO-
KWW Aiala3oH 3MiHM PO3YUHHOCTI MPUPOJHUX
rasiB y 3aJIeXKHOCTI BiJ MiHepauti3alil, TeMnepa-
TypH i TUCKY. PO3YHHHICTBE MeTaHy B MpicHIN BOAl
3MiHO€eTbCcsa Big 0,05 m3/m3 npu tucky 1 Mlla
i Hys1IbOBiM TeMnepaTypi Ao 50,3 M?/M? pu TUCKY
188,8 MIla i 280 °Ci mo 135,2 m®/m® npu 354 °C
i TOMy K TUCKY. MiHepaJii3alig 3HaYHO 3HUXKYE
PO3YUHHICTD ByTJIeBoAHeBUX rasiB: npu 250 °C,
TucKy 107,8 MIla i minepasnizanii 280 /s po3uuH-
HiCTb MeTaHy 3HWXKYETbCSA 70 6,5 M3 /M5,

dakTUYHA ra3oHaCU4YeHiCTb MiJ3eMHUX
BoJi HI'b 3MiHIOEThCS B IMPOKUX Mexxax. Jloope
BUBY€Ha ra30HACUYEHICTh NiZI3eMHUX BOJ, 10 IVIU-
O6uH 3-4 KM, Jile BOHA 3a3BHUYal CTaHOBUTH 1-5 M3/
M?, piaLue 6isblie. 3 ITMOUHOI0 3POCTAIOTh TEMIIe-
paTypa i TUCK i, 0TKe, 36i/IbIIYETHCS FA30EMHICTh
NPiCHUX MiZI3eMHUX BOJ,.

0co6/1MBO BHCOKOI Tra30HACUYEHICTIO
XapaKTepU3ylTbCA NiZiI3eMHI BOAU 3 HU3BKOIO
MiHepaJii3ani€. 3 poCTOM TUCKY PO3YUHHICTh
BYIJIeBOJHEBUX rasiB y miZj3eMHUX BOJAX YHi-
KaJIbHa, BOJA CTA€ MPYXKHOIO, L0 | BUTUCKAE
pPO3COJIM HA BUCOTY B3a€EMOCIIOJIyYEeHUX EMHO-
CTel — /10 ZIeHHO1 oOBepxHi Ha piBeHb 3 6a3UCOM
NIOBEPXHEBUX JpKepeJl NOCTa4yaHHA — PIYKOBUX
CUCTEM.

JlaHi 1po BUCOKY ra30HaCU4eHiCThb IPiCHUX
BoJl iMb60okux 30H HI'Bb oTpuMaHi i 3apy6ixkHUMM
JociaigHukamMu. Tak, rasoHacu4eHicTh BoA y CB. 1
miioii Exxa-/lenka6p, npobypeHoi Ha y36epek-
Ki MekcukaHcbkoi 3aToku (CLIA), Ha rMOuUHI
3800 ™ cksania 9,3 m3/m3. [lpu gocaipKeHHi k-
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tinguished. Primary migration is referred to
water-soluble gases movement from underlying
sediments of river valleys, mainly from weakly
permeable, fine-dispersed rocks into adjacent
reservoirs. Secondary is a movement of oil and
gas through reservoir layers with subsequent
formation of their deposits. It includes H:z as an
independent ingredient.

Primary migration problem (emigration)
of HC from underlying riverbeds of biogenic
sediments (mainly clay strata) is the most com-
plex in general problem of the HC genesis and
formation of their deposits. Reality of HC aque-
ous form migration becomes especially clear if
we take into account that deep underground
waters are inevitable products of lithogenesis
and infiltration inversion processes of general
cycle of water and gas components in avlako-
gens development zones with elements of sol-
uble salt residues of marine water areas.

One of the most important aspects of the
formation of explosive, Hz-hydrogen deposits
is, as was stated earlier, the water solubility of
hydrocarbon gases [Kartsev, 1992].

Wide range of changes in natural gases
solubility depending on mineralization, temper-
ature and pressure was experimentally estab-
lished. Solubility of methane in fresh water
varies from 0.05 m3/m? at 1 MPa pressure and
zero temperature to 50.3 m®*/m? at 188.8 MPa
pressure and 280 °C and up to 135.2 m3/m? at
354 °C at the same pressure. Mineralization
significantly reduces solubility of hydrocarbon
gases: solubility of methane decreases to 6.5
m3/m?3 at 250 °C at pressure of 107.8 MPa and
mineralization of 280 g/1.

Actual gas saturation of OGBB under-
ground waters varies widely. Gas saturation
of underground water to depths of 3-4 km
is well-studied. There it is usually 1-5 m3/
m?, rarely more. Temperature and pressure
increase with depth. Therefore, gas capacity of
fresh groundwater increases.

Groundwater with low mineralization is
characterized by particularly high gas satura-
tion. Solubility of hydrocarbon gases in under-
ground water is unique with increasing pres-
sure. Water becomes elastic. It pushes brines
to the height of interconnected containers — to
surface at the level with base of surface sources
of supply — river systems.

Data on high ozone saturation of fresh
waters of the deep zones of the OGBB was also
obtained by foreign researchers. Gas satura-
tion of waters at Edna-Delcabr area was 9.3
m?/m3. The well was drilled on the coast of
the Gulf of Mexico (USA), at a depth of 3800 m.




OGHMHHOI MPOOH BO/IM 3 HAPTOHOCHOTO F'OPU3OHTY
Ha y36epex>ki MeKCcMKaHCbKOI 3aTOKH BCTAaHOB-
JieHa ra3oHacu4eHicTb Boa y 27 m3/m3. Hapenri,
3i cB., mpobypeHoi Ha u6uHy 6000 M Mo61M3y
batoH-Pyxa B Jlyiziani (CILIIA), oTpuMaHO npu-
IIJIMB HU3bKOMiHepaJ/i30BaHOI BOAU 3 ra30HaCH-
yeHicTio 92,8 M3 /M3

3HadyHe MiABUIIEeHHS po34uHHOCTI BB
y Hi/I3eMHHUX BOJlaX 3 POCTOM THUCKY Ma€ BeJIMKe
3HauyeHHd JJid NNOACHEHHA npoueciB Mirpanil
i HakonmuuyeHH4 BB, 0CKiJIbKYU rOJIOBHHUM areHTOM
NepBUHHOI Mirpariii € HopoBi po3uMHU GiOreHHO-
HaCHU4YeHUX PO3YMHEHUX rasiB MifCTeNd049nX
BifiK/1a/1iB pyces pidyoK y 30Hax iHdinbTparil. Le,
y CBOIO Yepry, 0COOJIMBO BaXKJIUBO /1151 OSICHEHHSA
riiporeosiorii HApTOra3oBHUX POAOBHUIL, A TAKOXK 1X
reHe3uCy 1 IPOrHO3HUX MOKA3HUKIB.

g popMyBaHHA HaPpTOra3oBUX POJOBUILL
OCHOBHE 3Ha4YeHHs Mae€ Mif3eMHa rigporasosa
CKJIaJloBa PiYKOBOI'0O CTOKY B 30HaX iHQinbTparii
no P3IIIl y Burnagi indinprpaniiHUX NOTOKIB
y 30Hax NOIJIMHAHHS Yepe3 [IOPUCTe cepeloBUlLe
CIIOJIYYEeHHUX IOP 1 TPILMH; YMOBHO JONYCKAETh-
cd, 1o QibTpaliiHUN NOTiK NPOHUKAE Yyepes
BCIO TOBIILY NIOPiJl BiJl J/eHHOI MOBEPXHI i HUXKYE
I10 30HaX TPIMHYBATOCTI 10 KPUCTAJIYHUX ITOPi,
i y BepxHi lIapu MaHTiL

3Ha4yHy poJib y LUX BUIeHAaBeJeHUX I1POo-
[ecax BiZjirpaloTh NOPOBi BOAY, AAKi 3/JaTHI NMpU-
AMaTH i pO3YUHSATH BeJIMY€e3Hi 06CATU ra3onozio-
HuX BB i TUM camMuM 3a6e3meyyBaTH iX TPAH3UT
3 0Ca/J0BUX MOPIJ, 10 MiCTUNAOTE pycJia PivyoK,
Jlo MaHTiIMHUX BepcTB [babuHen u ap., 1979].

Po3uunHicTh BB y Bozi 3 pocToM MiHepauti-
3allil 3BHMKYETbCS MakXke CHHXPOHHO. AJie 3B’s13a-
Hi BoAY MaJIOMiHepaJli30BaHi, i MiHepaJsizanida ix
TUM MeHIlle, YUM MiljHillle 3B'I30K BoJa-MeTaH-
nopoga. OTxe, y poueci JiToreHe3y NporpecuBHO
3HWKYETbCA MiHepaJli3allis IOPOBUX BOJ, 1 3pocTae
ix 31aTHICTh Hakonu4yyBaTu BB Ta ix ckiagoBuit
CUHEpPreTUYHUM KOMIIOHEHT Hz-BOJleHb.

3 poCTOM TeMIlepaTypH i BUILLYETHCA PO3-
4uHHIicTh BB. Asie posib TemnepaTypu nposiBJisi-
€THCS He TiJIbKU B NiZIBULIleHH] p034MHHOCTI BB,
a TaKOXX y 3HIKEHHI a/IcOpOIiiHOI EMHOCTI Topi,
BcranoBJieHo, mo npu 374 °C B3aeMHa pO34HH-
HicTb BB i BoJiu cTae npakTUYHO HEOOMEKEHOIO:
YTBOPIOETHCA OJHOPIJHUU BoAOra3oHaQTOBUM
pO34MH — QUIIOIU 3HAXOASATHCSA B HAJKPUTHUY-
HOMY THCKY ab0 6JIM3bKOMY [0 HbOTO CTaHi.
IcToTHe mifgBULEeHHA po34MHHOCTI BB 3 pocToMm
THCKY i IPU 3HW>KEHHI MOJISIPHOCTI BOJU POOUTH
peaslbHUM NpPUNYLIEeHHS, 0 CTaH B3aEMHOI po3-
YUHHOCTI B cUCTeMi nopoBa Bosa — BB HacTae
npu 6iJIbII HU3bKIN TeMmepaTypi i, 0TKe, Ha Bij-
HOCHO HeBeJIMKUX IMInO6uHax. Bce nie fo3BoJisie
Jly>Ke BUCOKO OI[iHIOBATHU POJib BOJHOI Mirparii
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Gas saturation of water was established at 27
m?3/m? during the study of deep water sample
from oil-bearing horizon on the coast of Gulf
of Mexico. Finally, inflow of low-mineralized
water with a gas saturation of 92.8 m3/m? was
obtained from a well drilled to a depth of 6,000
m near Baton Rouge in Louisiana (USA).

Significant increase in HC solubility in
groundwater with increasing pressure has great
importance for explaining processes of migra-
tion and accumulation of HC. Since, the main
agent of primary migration is pore solutions of
biogenically saturated dissolved gases of under-
lying sediments of riverbeds in the infiltration
zones. This is especially important for explain-
ing hydrogeology of oil and gas deposits, their
genesis and predictive indicators.

Underground hydrogas component of
the river runoff in the infiltration zones along
the FZIP in the form of infiltration flows in the
absorption zones through the porous medi-
um of connected pores and cracks has prima-
ry importance for the formation of oil and gas
deposits. Conditionally, it is assumed that filtra-
tion flow penetrates through the entire thick-
ness of rocks from the surface and below the
fractured zones to the crystalline rocks and into
the upper layers of the mantle.

Significant role in the above processes is
played by pore waters. They are able to receive
and dissolve huge volumes of gaseous HC and
ensure their transit from the sedimentary rocks
underlying the riverbeds to the mantle layers
[Babynets et al., 1979].

HC solubility in water is decreased almost
synchronously with increasing mineralization.
But bound waters are poorly mineralized and
their mineralization is less, the stronger the
water-methane-rock connection. Therefore,
mineralization of pore waters is progressively
decreased and their ability to accumulate HC
and their constituent synergistic component
H:-hydrogen is increased in the process of litho-
genesis.

HC solubility is increased with temper-
ature increase. Role of temperature is mani-
fested in increasing the solubility of explosives
and in reducing adsorption capacity of rocks.
[t was established that mutual solubility of HC
and water becomes practically unlimited at
374 °C: homogeneous water-gas-oil solution is
formed. Fluids there are in supercritical pres-
sure or a state close to it. Significant increase
in the HC solubility with increasing pressure
and with polarity decreasing in water makes
assumption that state of mutual solubility in
the pore water — HC system occurs at a lower




piakux i razono/i6Hux BB y mupokomMy iHTep-
BaJli icHY104MX BiJIK/IaZiB i IMOWH, Bijj MOBEPXHi
J10 KpUCTaJIIYHUX TTOPif.

Y 3B'sI3Ky 3 UM cCJij NiKpecaUuTH Macll-
TabHicTh rasoreHepartlii. Bucoka 36aradyeHicTb
nigzemuux Box HI'b ByrsieBojHeBMMU razaMu
JO3BOJISIE OLIIHIOBATH POJIb FAa30BUX PO34YHHIB
B IKOCTI TOJIOBHOTO MeXaHi3My mirpatuii BB i ¢op-
MYBaHHI pOJOBHII B EJUHOMY TiipOreoCruHepre-
TUYHOMY OiOT€HHOMaHTIHHOMY 1UKJi. O6cAru
OCTaHHIX 3aJiexaTh BiJj BOOZHOCTI piYKOBUX CUC-
TeM, JIaHAapTHO-POCIMHHUX YMOB, @ TAKOX BiJ
TLJIOI BO/I0360PiB PiYKOBUX CUCTEM.

3poCcTaHHA reoJWHaMiYHUX NpoOLeciB
Yy KOMIIJIEKC] 3 Te0TepPMIYHMMHU | reOXiMIiYHUMU
MPU3BOAUTD J10 TiAPOPO3PUBY NOPIJ i poCTy coJie-
HOCHUX YTBOPEHD, a TAKOXX MOKJIMBUX TPIlLIUHO-
NOPOBUX KOJIEKTOPIB y QyHAAMEHTI.

YTBOpeHi TpillMHU Ta MOpU KapOOHATIB,
a TAKOXX KPUCTaIiIYHUX NIOPiJ, CY>KaTb He TIJIbKU
OCHOBHUMH ILJIIXaMH Mirpatii BOAOPO3YHUHHUX
BB, a Takox B yMOBax iHBepCiMHUX NpPOLECIB
MOXKyTb popMyBaTHh HAPTOBI i ra30Bi poLOBHUILLA.
OcTaHHIM YacoM HaKONMY€HO BeJIMKUHN paKTHY-
HUI MaTepiaJ, 110 03B0OJII€ BBAXKATH, 1[0 caMe
3aB/IKU YTBOPEHHIO iIHTEHCUBHOI TPillIMHYyBaTO-
CTi pi3HOT0 TeHEe3UCy B NOPOJaX YTBOPIOIOTHCA
JOJAaTKOBI MOPOXKHUHMU 1 3HAYHO IiABULYIOTbHCA
binbTparliiiHi BJaCTUBOCTI TOBIL, BiZI0YBa€ETHCSA
3B'I30K MK TeHepylUYUMHU i KOJIeKTOPCbKUMU
msactamu [KonToposuu, 1998; Xaun, IloJssikos,
2004].

Bnepiue npu o6rpyHTyBaHHi HoBoi [TBMK
noxo/ZpKkeHHs BB HaMU B NOIIYKOBY TeXHOJIO-
rito 6ysi1 BKJIFOYEHi rifiposioriyHi Ta reoximMivyHi
JocyifxeHHs 3a H: Ta He moBepxHeBOro i mif-
3eMHOT0 CTOKY, 1110 Bifjo6pakaloTb 6iOTeHHO-
ceMMeHTalilHy TiJIKy Ha OCHOBI ra3oxXiMiuHUX
i BoZ106a/1aHCOBUX PO3PaxXyHKIB. Y Mpo1ieci noJibo-
BUX JI0CJIi/[>KEHb OyJIU BifiibpaHi i BUBUEHi 3pa3Ku
JIOHHUX BifKJIaJ[iB AOJIUH i piukKoBOT0 GacelHy
Ha MeTaHOINIPOAYKYI4Yy opraHiky. BusHayeHo
006CATHM KOHIeHTpallii MeTaHy pPiuKOBUX BO/,
JIOHHUX BiJIKJIa/liB, @ TAKOX NNPUOEpPEKHUX NPU-
MHKa4YUX JOJWH. BUBYeHO 0CcOBJIMBOCTI 3aKJia-
JleHHs 1 TpaHcdopMalil pyc/ioBUX MPOLECIB B iX
B32aEMO3B'SI3KY 3i CTPYKTYPHO-TEKTOHIYHUMHU rpa-
6eHOyTBOpIOYMMH NpolecaMu. KpiM Toro, npu
KapTyBaHHI 30H pO3BaHTaXeHHsI 260 MOIJIMHAHHSA
iI3eMHOI CKJIaI0OBOI piYKOBOI'0 CTOKY 3aCTOCOBa-
Hi aepOKOCMIiYHI MeTOAU KapTyBaHHS reo/IMHa-
MIYHUX BY3J1iB, KiJIbLIeBUX CTPYKTYP, COJIEHOCHUX
YTBOPEHD, 110 BXOAATH Y KOMIIJIEKC BUBYEHHSH
dopmyBaHHA pojoBuly BB i 06rpyHTyBaHHS KpH-
TepiiB Ix moiyky. [[poBeeHi OC/TiXKEHHS eMaHa-
L|iI{HO0, BOZHEBOIO Ta ra3oreJi€Bo0 3MOMKaMHU
JaJIU MOXKJIUBICTb BUSIBUTU JIJITHKU Pi3HUX reHe-
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temperature and at relatively shallow depths.
All this makes possible to highly evaluate role
of water migration of liquid and gaseous HC
in wide range of existing deposits and depths
(from the surface to crystalline rocks).

Scale of gas generation should be empha-
sized in this regard. High enrichment of under-
ground waters of the OGBB with hydrocarbon
gases allows us to assess role of gas solutions
as main mechanism of HC migration and for-
mation of deposits in a single hydrogeosynergic
biogenomantle cycle. Volumes of latter depend
on water content of river systems, landscape,
vegetation conditions and catchment areas of
the river systems.

Growth of geodynamic processes com-
bined with geothermal and geochemical pro-
cesses leads to hydraulic fracturing of rocks,
growth of salt-bearing formations and possible
fissure-pore collectors in the foundation.

Formed cracks and pores of carbonates
and crystalline rocks serve as the main migra-
tion routes of water-soluble explosives. In con-
ditions of inversion processes they can form oil
and gas fields. Recently, a lot of factual mate-
rial was accumulated. It allows us to believe
that additional cavities are formed and the fil-
tration properties of the strata are significant-
ly increased due to the formation of intensive
cracking of various genesis in the rocks. There
is a connection between generating and collect-
ing layers [Kontorovych, 1998; Khain, Polyako-
va, 2004].

We included hydrological and geochemi-
cal studies for H: and He of surface and under-
ground runoff in the search technology For the
first time, when substantiating the new HGBMC
origin of HC. It reflects biogenic-sedimentary
branch based on gas-chemical and water bal-
ance calculations. Bottom sediment samples
of valleys and river basins were selected and
analyzed for methane-producing organic mat-
ter in the process of field research. Volumes of
methane concentration of river waters, bot-
tom sediments and adjacent coastal valleys
were determined. Peculiarities of laying and
transformation of channel processes in their
relationship with structural-tectonic graben-
forming processes were studied. Aerospace
mapping methods of geodynamic nodes, ring
structures, salt-bearing formations, are includ-
ed in the complex of studying the formation of
HC deposits and substantiating the criteria for
their search. They were applied during map-
ping zones of unloading or absorption of the
underground component of river flow. The con-
ducted research with emanation, hydrogen and




TUYHHUX YMOB YTBOpeHHs cK/1ajioBux BB (Hz, He)
Ta BaXKKUX BB — 0cCHOBHUX HaQpTOBUX iIHTpefi€H-
TiB Ta IX KiHI[eBOT'0 MPOJIYKTYy — 6Ge3mocepeIHbO
HadTH, NPUYpPOYEHi /10 OCEpeIKiB PO3yIliIbHEHHS
dbopMyr040i reoCTpyKTypHOi 30HH. TaKi mIsAXU
JIIHINHHX 30H BEPTUKaJbHUX | TOPU30HTAJIbHUX
HanpykeHb GOPMYIOTh TiJpoiMHAMiYHi YMOBH,
3a IKUMHU NPOXOAUTH Tifjpod.roijoMeTaHOBA
Mirpaiiis, 1110 3a6e3neuye npoiecu ¢pJaroigonepe-
TOKIB.

Ha migcraBi BogHeBoeMaHaliHHO-Ta30BUX
JeTaJbHUX MJOLMHHUX 3MOMOK Ha IJoLlax
Maiike 130 HadpTOra30HOCHUX TPAAULLIUHUX
Ta HETPaAULIMHUX CTPYKTYP, & TAKOXK IIAXTHUX
N0JIiB Ta MOPCbKUX akBaTopin, /13, [lepenkap-
naTtTd Ta 3akapnatts (3a Rn, He, Hz, CO:) Hamu
BIeplie OY/IM AOC/iKeHi i 06IpyHTOBaHI 3a/1€XK-
HOCTi CTPYKTYPHO-TEKTOHIYHUX XapaKTEPUCTUK
HaPpTOra3oHOCHUX 00'EKTIB y piYKOBUX OacelHax,
iX po3MmilleHHs i 06cATH Bif 30H iHinbTpauii
ocTaHHix. Taki x JocaiP)KeHHs HaMU OYJId NPO-
BeJleHi B MOPCbKHX aKBATOpPifaX YKpalHU NpH
BiAnpanoBaHHi nomykoBoi Mmetoguku CTAI'T/,
a TaKOXX NIPpU KapTyBaHHI CyOMapUHHUX JpKepel
i ByIJ1IeBOZAHEBUX PO/IOBULL.

2.6. CTBOPEHHA BA3U AAHUX CBEPA-
NOBUH YKPATHU 3 NIABULLLEHUM
BMICTOM BOAIHIO

B ocTaHHI pOKH 3 MeTO NOKpalleHHA KJIiMaTy
Ha MJIaHeTi HabyBa€E MHUPOKOT0 PO3BUTKY MPO-
rpama Aiekap6oHi3sallii, ska nepejabadae BiMOBy
Bi/Jl BUKOPUCTAHHS He TiJIbKU BYTUL/IA SIK MAJIUBA,
a 1 IHIKUX NPUPOJHUX BYTJIEBOAHEBUX NOXIJHUX
(HadTu i rasy). [Ipy 1bOMy 3pOCTa€E MOMUT HA BUKO-
pucTaHHda BoAHK. Ha cyyacHOMy eTarni po3BUTKY
IIPOMUCJIOBOCTI HAaKU GBI TOUTUPEHUN BUIOOYTOK
BOJIHIO IIPOBOZAUTHCA 3 BYIJIEBOAHEBOI0 rasy, Jie BiH
€ IPUPOJHUM €eJIeMEHTOM.

3 MeTOl BU3HAYeHHs NOLUPEHHA BOLHIO
y NPUPOJHOMY ra3i HAMU BUKOPUCTAHO NaCHOpPTH
«AHasi3 rasy» oKpeMux CB., 1110 OYJI1 OTPUMaHi
y 1960-1998 pp. [lonTaBcbkumu i YepHiriBcbKuU-
MU HaTOra3onouyKoBMMHU OpraHisalisiMu npu
oypiHHi i icnuTi cB. Ha 1.01.2019 p. 3rinHo «KapTu
donay cTpykTyp CxiZfHOro HaPTOra3oHOCHOTO
periony Ykpainu», Ykp/I['PI, 1:500 000 macurta6y,
3arasibHa KiJIbKiCTb poZj0BH11I, 06’EKTIB 1110 Mepe-
OyBalOTb y OYPiHHI, MiATOTOBJIEHUX 10 OYPiHHS,
BUABJIEHUX | TUX 1110 3HAXOAATbCA y KOHCepBaLlil
JopiBHIOE 645. be3nocepeiHbo B Mexkax YepHiriB-
cbkoi i [losnTaBcbKOi 06/1aCTi BU3HaY€HO G6JIM3BKO
570 cTpyKTyp, Ha SKKUX BU3Ha4YeHo 100 pogoBuil
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helium gas surveys made possible to identify
areas of different genetic conditions for forma-
tion of components of HC (Hz, He) and heavy
HC. These are the main oil ingredients and their
final product. It is directly oil, confined to the
densification centers of the forming geostruc-
tural zone. Such paths of linear zones of verti-
cal and horizontal stresses form hydrodynam-
ic conditions under which hydrofluidomethane
migration takes place. This ensures fluid flow
processes.

We for the first time investigated and sub-
stantiated dependences of structural tectonic
characteristics of oil and gas-bearing objects in
river basins, their location and volumes from
the latter's infiltration zones on the basis of
water emanation and gas detailed planar sur-
veys on the areas of almost 130 oil, gas-bear-
ing traditional, non-traditional structures and
mine fields and sea water areas, DDR, Prykar-
pattiaand Transcarpathia (by Rn, He, Hz, CO:).
The same researches were carried out by us in
the marine water areas of Ukraine during work-
ing out the STAHGR search methodology and
during mapping submarine sources and hydro-
carbon deposits.

2.6. CREATION OF UKRAINIAN DATA BASE
OF WELLS WITH INCREASED HYDRO-
GEN CONTENT

In recent years, decarbonization program was
widely developed with the aim of improving cli-
mate on the planet. It involves abandoning use of
coal as fuel and other natural hydrocarbon deriv-
atives (oil and gas). At the same time demand
for hydrogen use is growing. The most common
production of hydrogen is from hydrocarbon gas
at the current stage of industrial development.
There it is a natural element.

We used the “Gas Analysis” passports of
individual wells obtained in 1960-1998 by the
Poltava and Chernihiv oil and gas exploration
organizations during the drilling and examina-
tion of wells. It was done in order to determine
distribution of hydrogen in natural gas. For Jan-
uary 1, 2019, according to the “Map of structure
fund of Eastern oil and gas region of Ukraine”,
UkrDGRI, 1:500 000 scale there were 645
deposits and objects in drilling, prepared for
drilling, discovered and in conservation. About
570 structures were identified directly within
Chernihiv and Poltava regions. There 100 oil and
gas deposits, 2 underground gas storages (Oli-
shevske, Chervonopartizanske) were identified.




HadTH i rasy, 2 miy;lzeMHux cxoBuia rasy (O.imies-
cbKe, UepBOHONAPTU3aHCHKE).

Y nacnoprax «AHaJi3 ra3y», IKi BAKOPUCTO-
BYBAJINCh /IJ11 CTBOPEHHS 6a3U aHuX, BiZi0ip rasy
BUKOHYBaBCSl Pi3HOMaHITHUM CIIOCOOOM: BiJibHE
BU/IiJIEHHS, 3 cenapaTopa, Bijibip npo6oBia6ipHU-
koM [1/1-3M, OITH-140, OIIT-7-10 a6o npu BUMpo-
oyBanHi KII-146, nig yac npoMUBKH CB., Ha BUMipIo-
Bayi, i3 3aTpyOGHOTO NMPOCTOPY, 3 yCTS NPU MiAHATTI
BUINpOOYBaya IJIACTIB, ra3 pO3YMHEHUH Y BOA|, IpU
Bunpo6yBaHHi KlI, 3 cemapaTopy Ha pi3HUX IITYyIe-
pax Ta iHIIMX cioco6ax OTPUMaHHs rasy.

Bcboro omnpanpboBaHo 930 aHauniziB 3 112
ctpyktyp 203 cB., npobypenux y A/13. KinbkicTb
aHaJli3iB rasy 1no o6JacTsx HaBeieHO B Ta6JI. 2.2.

“Gas Analysis” passports were used to
create database. There gas sampling was per-
formed in variety of ways: free selection; separa-
tor sampling; sampling with a sampler PD-3M,
OPN-140, OPT-7-10; testing KII-146; washing
well on the meter, from annular space, from
the mouth when raising stratum tester; gas dis-
solved in water; KII test; sampling from sep-
arator on various fittings and other methods of
obtaining gas.

Total of 930 analyzes were processed from
112 structures of 203 drilled wells in the DDR.
Number of gas analyzes by region is given in the
table. 2.2.

Table 2.2.

Processed “Gas Analysis” data by region

Wells number with defined hydrogen, vol.%,
. Samples | Structures Wells (structures number)
Region number number number
0,03-19,8 >0,5 >1 >5
Dnipro 5 2 3 3(2) 3(2) 2 (1) -
Poltavska 52 13 22 18 (12) 12 (9) 10 (8) 3(2)
Kharkivska 16 91 162 8 (6) 8 (6) 8 (6) 3(3)
Chernihivska 838 8 12 118 (74) 61 (46) 48 (38) 25 (20)
930 115 199 147 (94) 84 (62) 68 (53) 31 (25)

Y neskux cB. BU3HayeHHs BB npoBoauioch
3 JIeKIJIbKOX iHT., i BOJleHb BU3HAa4YaBCH B JlesIKUX
3 HUX (Tab.. 2.3-2.7).

Hanpuknag, B cB. [HinvubKa 2-p (Tabu. 2.4)
BiZ16ip Npo6u rasy BUKOHYBABCSI OJIHAKOBO MPO-
60Bino6ipHuKOM I1/]-3M, ase 3 pi3HUX IMOHH. CB.
Ma€ BUCOKHUH BMICT a30TY, a 3pOCTaHHS BOJHIO
CHOCTepiraeTbcs 3HU3Y (BMICT BOAHIO BUILE)
Jlo ycTs (BMICT BOJHIO 3MEHIIYETbHCS). AHaJI0-
Ti4HO B CB. BelyTh cebe ByIJIeBOJIHEBI rasu, Byr-
JIEKUCJIMU ras.

In some wells determination of HC was
carried out from several points and hydrogen
was determined in some of them (Table 2.3-2.7).

For example, in Hnilytska 2-p well(Table
2.4) gas sampling was carried out in the same
way with a PD-3m sampler but from different
depths. The well has a high nitrogen content
and hydrogen growth is observed from the bot-
tom (hydrogen content is higher) to the mouth
(hydrogen content decreases). Hydrocarbon gas-
es, carbon dioxide behave similarly in the well.

Table 2.3
Wells where hydrogen values exceeded 10 vol.%
) Selection conditions for the “Gas N . Sampling | Total number of o co,, (H)

Area Well Sampling data analysis” passport Int. perforation depth, m saturated HC Ny, vol.% vol.% vol.%
Andriiashivska 2 d/a d/a 4608-4649 d/a d/a 0,16 d/a 11,89

oo Sampled on the surface 4900-4877.
Andriiashivska 4 d/a during free allocation 4857-4840 d/a d/a 60,38 d/a 23,99
Bakhmachska 11 17/08/1976 1840-1853 d/a 6,01 82,22 1,38 10,34

: Gas is dissolved in water
Hnilytska 2-p | 14/07/1965 sampled by PD-3M sampler 2177-2195 d/a 35,72 d/a 4.4 15,72
Hrybova Rudnia 2 04/12/1969 Gas from clay solution 2731 28,51 d/a 1,19 12,07
gas sampled at the mouth in
Hrybova Rudnia 6 10/04/1973 compressor pipes through 2980-2992 d/a 1,32 74,86 0,92 19,88
a funnel
Gas sampled in a saline
Lysohorska 233 | 19/05/1976 solution from depth of 4065-4053 4040 33,1 46,18 4,82 13,28
4040 m
. Gas from clay solution
Monastyrishchenska 16 23/05/1973 V=154, T=85. B=11 cm*/30 4681-4684 d/a d/a 53,24 27,62 10,18
Gas dissolved in water was
Olshanska 2-p | 24/02/1971 | sampled on salt water witha | 3350-3356 2300 76,54 6,28 1,56 15,62
PD-3M sampler

d/a - data absent
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Table 2.7

Characteristics of natural gases in the areas of the Eastern oil and gas-bearing region

Index of
Ne Area name H,, vol.% | Ne of well pro-ducing Age
horizon
1 Kulichykhynska 48,43 24
2 Andriiashivske 23,99 4 Ds
3 Hrybova Rudnia 19,88 6
4 Hnylytska 15,72 2-p
5 Olshanska 15,62 2-p
6 Lysohirska 13,28 233 Civ
7 Bakhmachska 10,34 11
8 Monastyryshchenska 10,18 16
9 Velykobubnyvska 9,79 31-p Civ
10 Vasylivska 9,69 3 Civi
11 Druzheliubivske 8,75 3
12 Vydeltsivska 8,58 4
13 Kotliarevska 8,34 1
14 Zhovtneva 8,19 1 Ds
15 Korobochkinska 6,97 8
16 Talalaievska 6,96 19 B-17 Civa
17 Malodevytska 6,83 1-p
18 Novoslobidska 6,72 1
19 Chervonolukska 6,70 316 B-21
20 Blystovska 6,51 202 CaB
21 Perekopivska 6,46 4 B-19 Civ
22 Halkinska 6,01 1 P>
23 Petrushivska 5,97 7 B-20
24 Shchurivska 5,66 3-p Ci
25 Hubska 5,35 2
26 Chervonozavodska 5,19 1 Civ
27 Bryhadyrivske 4,64 1
28 Volokhivske 4,50 11
29 Avhustovska 433 4 Civi
30 Richna 3,87 386 B-17
31 V.Ozerianska 3,29 1
32 Poharyshchenske 2,98 117
33 Borkovska 2,90 1 D3
34 Thnativske (Hnativske) 2,68 25
35 Lychkivske 2,68 26
36 Horobtsivske 2,31 10
37 Lutsenkivska 2,29 4 B-17 Civz
38 Koshelevska 2,20 204-p
39 Kalaidynska 1,83 220
40 Shapovalivska 1,83 301-p
41 Tvanska 1,79 1-p
42 Dibrova 1,73 1 Civ
43 Artiukhivska 1,60 13 Civ2
44 Komyshnianska 1,58 16
45 Ivanhorodska 1,51 1 Com
46 Mykolaivska 1,45 2
47 Semirenkivska 1,43 1
48 Okhynkovska 1,30 1 B-19 Civa
49 Berezhkivska 1,22 2 B-21 Civi
50 Raspashnovska 1,22 4
51 Prylutska 1,22 1
52 Iskovtsevska 1,21 315 Civ2
53 Kozhelevska 1,21 15
54 Ostrovitska 1,14 1 B-19 Upper Civa
55 Bohdanivska 1,08 8
56 Svitlychne 0,99 1 Civi
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Y cB. OnbmiaHcbKa 2-p Bif6ip nmpo6 rasy
pi3HOMaHITHUMN: Bigb6UpaBCd TIUOHMHHUM
po6oBiIGIPHUKOM, 3 6YPOBOI TPYOH IPH MiHATTI
nakepa, npo6osiao6ipuukom I1/]-3M. Bigo6ip npo6
BUKOHYBABCS MIPH Pi3HUX iHTepBasax nepdopariii
i pi3Hili riM6uUHI Bigbopy npo6u. Haitbinbiua
KOHIleHTpallis BogHo (15.62 06.%) 3adikcoBaHa
B 30Hi nepdopanii 3350-3356, npu raubuHi
Big6opy — 2300 M. [Ipu iHIKMX BUNIPOOYBaHHAX
BMicT BoaHI0 KosiMBaBcd Big 1,05 1o 3.45 06.%.
B cB. no iHT. nepdopanii BigMiyaeTbca pi3Ha
CyMapHa KiJIbKicTb Hacu4yeHux BB i azoTy.

Heo6xiffHO 3a3HAYUTH, [0 HA JEeSIKHUX
CTPYKTYpax € nacnopT «AHaJli3 rasy» o oJHiu,
pigmwe nBoM cB. B Tol ke 4yac Ha JAedKUX
pOJOBUILAX ICHYIOTb AeCATKHU CB., 10 AKUX
NPOBOAUTLCA aHaJi3 ckJaAy rasy. Kpim toro,
Ha pOJOBULIAX, 1[0 €KCIJYaTyThCS, IOCTIHHO
BUKOHYETbCSA aHaJi3 cKJjaaAay rasy. Tak auasg
BacusibeBcbKka-7 B 6a3i gaHuUX 42 macnopTu
aHaJli3y rasy B IKMX KOHLIeHTpaLis BoAH0 «0» abo
cijy, a A cB. BacustiBebka 3-2 nacnopTH, oiHAK
3TiZJHO OHOT0 NacnopTa NpH Bii60pi mpobdu rasy
Ha ycTi cB. npu nepdopanii iHT. 3970-3990 M
KOHILleHTpalnisga BoJgHI0O ckJaaga 9,69 06.%.
CB. ApTwoxiBcbKka 13 Mae 37 macnoprTiB, y ABOX
3 HUX BKa3aHo, 1110 pu nepdopauii iHT. 4632-4655
ras, Bijiopanuit npo6oBigbipuukom I1/1-3M

At the well Olshanska 2-p gas sampling
is diverse: it was taken with a deep sampler,
from the drill pipe when lifting the packer and
by PD-3M sampler. Sampling was performed at
different perforation intervals and at different
sampling depths. The highest concentration of
hydrogen (15.62 vol.%) was recorded in the per-
foration zone 3350-3356, at sampling depth of
2300 m. In other tests hydrogen content ranged
from 1.05 to 3.45 vol.%. Different total amount of
saturated HC and nitrogen is noted at the perfo-
ration intervals in the well.

[t should be noted that some structures
have “Gas Analysis” passport with one, less often
two wells. At the same time in some deposits
there are tens of wells. They are used to analyze
gas composition. In addition the gas composi-
tion analysis is constantly performed at exploit-
ed fields. For example, there are 42 gas analysis
passports where hydrogen concentration is “0”
or traces for Vasylevska -7 well in the database
and there are 2 passports for Vasylevska 3well.
However, hydrogen concentration was 9.69 vol.%
according to one passport when taking gas sam-
ple at the mouth of well during perforating
3970-3990 m interval.. Artiukhivska-13 well has

' TRISUEEN

J

TYPHO - TEKTO

Fig. 2.80. Map of promising oil and gas-bearing objects and industrial concentrations for white hydrogen pro-

duction on the fragment “Structural-tectonic map of the Dnieper-Donetsk Basin” scale 1:200 000, 2010.
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Ha inouHi 4450 M1 4270-4266, Ha riubuHi 4240
MaJIi KOHLeHTpalilo BOAHIO B po6i 1.6 06.%.
B iHImMx BUMaikax BoJleHb BiZiCyTHiN, ab6o Horo
KOHIeHTpalig ckyagasa MeHue 0,17 06.%.

Ha MoHacTHpHUIIEHCbKOMY POJLOBHUILI
(Tab.1. 2.6) HABOAUTbHCS aHai3 o 4-X ¢B. (5, 10, 16,
19). 3arasiom ras Bif6upaBcs Mpo6oBiA6GipHUKOM
[IJ-3M, ogHak anasa 16 cB. Bigbip npo6u
rasy BUKOHYBAaBCSl 3 TJIMHUCTOrO PO3YHUHY.
3a3Havya€eThCcA 10 HAWOIMbIII KOHLEHTpalil
BogHIO (10,18 06.%) 3adikcoBaHi B cB. 16
3 IVIMHUCTOTO po34uHy. [Ipu Bcix monepenHix
JOCJiPKeHHX B 1IiH cB. BogeHb MeH1e 0,08 06.%.
B cB. 5 BogeHb npwu icnuTi iHT. nepdopaunii
2062-2052, 2039-2021 M npwu Biagb60pi rIMbUHU
Bin6opy 2000 M mocsaras 7,05 06.%. 3a aHasizoM
5 cB. MOXHa BiMITUTHU 3pOCTaHHS B Npobax
KOHIIeHTpallii BOAHIO MPW HAGJIMKEHH] /10 IeHHOT
MOBEpPXHI.

Ha puc. 2.80 Bigo6pakeHo po3TallyBaHHS
CB. 1 CTPYKTYp Ha AKUX BiAMI4al0TbCA KOHLEHTpaLil
BogHI0 noHaz 0,9 06.%. I[Ipu no6ynoBi kapTu
BHKOPHUCTOBYBAJIMCh MaKCMMaJibHi 3HAaYE€HHS
BO/IHIO, 3adiKCOBaHi B CB. B MeXaX CTPYKTypHU
He3aJIeXHO Bif| criocoby Bifbopy.

BcTaHoBJieHO nonepeaHI0 3aKOHOMIPHICTh
po3TallyBaHHS MPOMHCJI0BO-BOJHEBUX KOHIIEH-
Tpalii y 30Hax po3MillleHHS COJITHOKYMOJbHUX

37 passports. Two of them indicate that hydrogen
concentration in the sample was 1.6 vol.% during
perforation of interval 4632-4655. Gas was sam-
pled by the PD-3M sampler at a depth of 4450
m and 4270-4266 at a depth of 4240 m. In other
cases hydrogen is absent or its concentration was
less than 0.17 vol.%.

Analysis of the 4 wells (5, 10, 16, 19) is giv-
en for Monastyryshchenske deposit (Table 2.6).
In general gas was sampled by a PD-3M sampler.
However, gas sampling for well N¢ 16was per-
formed from clay solution. It is noted that the
highest concentration of hydrogen (10.18 vol.%)
was recorded in the well N2 16 from clay solu-
tion. In all previous studies in this well hydrogen
is less than 0.08 vol.%. In well number 5 hydro-
gen during examination of perforation intervals
2062-2052,2039-2021 m at the sampling depth
of 2000 m reached 7.05 vol.%. According to the
analysis of well number 5 it is possible to note
increase in hydrogen concentration in samples
during approaching surface.

Fig. 2.80 shows location of wells and struc-
tures with hydrogen concentration more than 0.9
vol.%. Maximum values of hydrogen recorded in
well within the structure regardless of the selec-
tion method were identified during map plotting.
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no6yaos (A/3), 1ki noTpebyHOTh MOAAJbIIOL
nepeBipkU paKTUYHUX MaTepiaiB.

basa jaHuX TiJIbKY MTo4YaJia CTBOPKBATUCh.
BisblicTh aHani3iB HaJIEKUTD [0 YepHIriBcbKol
06.1acTi. 3 MoYaTKy BOHA IIiJIbOCIPSIMOBAHO MaJjia
aHaJli3¥ CB. B IKMX BU3Ha4eHO BOJeHb. [lonos-
HeHHs 6a3U JaHUX aHaJli3aMU iHIIHX CB. JJ03BO-
JIUTh BU3HAYUTH 3MiHU CKJIaAy rasiB y daci. Kpim
CB., B IKMX BM3HA4€HO BOJleHb, IEBHUU iHTepec
MaKTh CB., [le BOAEHb BiICYTHIA. 3HAHHA LUX
MicIb J03BOJIUTH paxiBIsAM 3a37ajeriab npo-
rHO3yBaTH Miclisl. 6e3MepCcneKTUBHI A1 MOIIYKY
HAOT0 CKyMnueHb.

CTBOpIOIOYHM 6a3y JaHUX NacnopTiB «AHa-
JIi3 rasy» mo cB., 0JHOYACHO CTBOpEeHO 6a3y
JlaHUX 3Ha4YeHb BOJHIO, OTPUMAHUX IIPU BUKO-
HaHHI NIOBEpXHEBUMHU METOLaMH 33 TEXHOJIOTI-
€to CTAI'T/l. BukoHaB1IM NPOCTOPOBY NPUB’A3KY
B cucteMi I'lC cB.. Mo AKUX € macnopT «AHaJsi3
rasy» 3 IJIOLIAMHU CIIOCTepeXeHb, BUKOHAaHUX
3a TexHoJioriero CTAT'T/], MaemMO 3MOry MOPIiBHS-
TH PO3NOZAILJI NOKa3HUKIB, oTpuMaHux 3a CTAIT/]
HaBKOJIO CB. 3 BHCOKMM BMiCTOM BOJ[HIO 260 HOro
BiZICYTHICTIO.

2.7. TNOBA/NIbHA IHBEHTAPU3ALLIA CBI-
TOBOI IH®GOPMALIT LLLOAO BUMIPIB
NPOMMUCNOBUX KOHLIEHTPAL|IX BOA-
HIO TA CMIPOCTYBAHHA XUBHUX KOH-
LLENLIA NOLWWYKIB BOAHIO 3 METOO
HEAOMNYLLEHHA X BNPOBAAXEHHA
KOHKYPYIOYMMU PIPMAMMU

CnpocmyeaHHs XUGHUX NOWyKo8ux meopitl
[Ile B 1986 p. B oryigii pO3MOBCIO/>KEHHS BOJHIO
B mifiIzeMHUX ¢utoifax Ha Teputopii CPCP oro
aBTOPH CTBEP/KYBAJIH, 1110 «Tellep MOXKHaA 3 yIeB-
HEHICTI0 Ka3aTH, 1[0 B MAOYTHbOMY BUA,00YTOK
Ta mepepo6bKa rasis, 110 MiCTATb BOJIeHb, Oy/ie
He3aJIeXXHOI0 rajiy3310 npoMucaoBocTi» [Llepba-
koB, KoasioBa, 1986]. MuHysi0 Maitke 35 pokiB,
a e cnoZiBaHHA TaK 1 He 3AilcHUA0CSH. [IpoTe
cbopmyBasiach Apyra, 6iJbII MOTY>KHA, XBUJIS
eHTYy31a3My 3 IPUBOAY NPAKTUYHOTO BUKOPHUCTAH-
H$I T€0JIOTIYHOT'0 BOJHIO SIK €KOJIOTIYHO YUCTOTO
JKepeJia eHepril, Ha BiAMIiHY Bif mkigausux BB
[barpuii, Kysbmenko, 2019].

OcTaHHiM YacoM 3'ABUJIMCS YHUCIEHH] Ty6Ti-
Kallii mpo BUXO/IX BiJIbHOTO BOHIO 3 0dioIITOBUX
MacCHBIB, TipoTepMaIbHUX CUCTEM, [PYHTY U MiJl-
3eMHUX BoJI. [lozi€ro, 1110 Bpa3usia HalbibIIle, CTa-
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Preliminary regularity of location of indus-
trial hydrogen concentrations in the areas of
placement of salt dome structures (DDR) was
established. It require further verification of
actual materials.

Database has just started to be created.
Most of the analyzes is referred to the Cherni-
hiv region. From the beginning the database pur-
posefully had analyzes of wells where hydrogen
was defined. Supplementing of database with
analyzes of other wells will allow determining
changes in gases composition over time. Knowl-
edge of these places will allow specialists to pre-
dict unpromising places for finding its clusters
in advance.

The department simultaneously created
a database of hydrogen values obtained by sur-
face methods using STAHGR technology while
creating database of “Gas Analysis” passports.
We can compare he distribution of indicators
obtained by STAHGR around wells with high con-
tent of hydrogen or its absence having complet-
ed the spatial reference in the GIS system of St.
according to which there is a "Gas Analysis" pass-
port with the areas of observations made using
the STAHGR technology.

2.7. GLOBAL INVENTORY OF THE WORLD
INFORMATION ON MEASURING OF
INDUSTRIAL HYDROGEN CONCENTRA-
TIONS AND DISPUTING MISCONCEPTS
OF HYDROGEN SEARCH TO PREVENT
THEIR IMPLEMENTATION BY COMPET-
ITIVE COMPANIES

Refutation of false search theories
In 1986 the athors of survey on the spread
hydrogen of in underground fluids in the ter-
ritory of the USSR claimed that “Now we can
say with confidence that in the future produc-
tion and processing of gases containing hydro-
gen will be an independent branch of industry”
[Shcherbakov, Kozlova, 1986]. Almost 35 years
passed and this hope is not fulfilled. However,
a second more powerful wave of enthusiasm
for practical use of geological hydrogen as an
ecologically clean source of energy was formed
[Bagrii, Kuzmenko, 2019] in contrast to harmful
hydrocarbons.

Recently, there were numerous publi-
cations on free hydrogen release from ophi-
olite massifs, hydrothermal systems, soil and
groundwater. The most impressive event was




JIO BIIKPUTTS MPAKTUYHO YUCTOTO BOJIHIO (BMIiCT
98%) y rizporeosioriyHoi cB. y Mauii Ta HOr0 BUKO-
pUCTaHHS SIK MaJMBa JJisl BUPOOJIEHHS JielieBol
eJIEKTPHUKH, L0 CTAJIO JpKepeJsiIoM eJIeKTpoeHeprii
JUISI HEBEJIMYKOTO cesinina 61y cB. [Prinzhofer et
al,, 2018].

OpHak mij Jyac JUcKycil 1mo/0 1jboro gpeHoMe-
Ha He 3BepTalTb 0COOJIMBOI yBaru Ha OCHOBHUH
BHCHOBOK aBTOPIB IIPO Te, 1110 BUABJIEH] reOXiMiYHI
1 reoJsIoTiYHI 0CO6GJIMBOCTI MOXYTb Y 3arajlbHUX
prcax BKa3aTH Ha NePCIeKTUBU MalbyTHBHOI Po-
MU CJIOBOI €KCIUIyaTalil BOAHIO TUIBKU Y BUNTAAKY
iX miiTBep/A>KeHHs B 6araTboXx CTpyKTypax. [Ipo
BO/IHEBI POSIBU B 3eMHOMY s1/Ipi i MOTO Aerasaiiito
B.1. BepHajcbKu# CTBEp/XKYBaB lije Ha NOYaTKy
XX cT. [BepHagckuii, 1960].

Y naHux npo po3noAiJ i KOHIEeHTpalil
BO/IHIO B I'e0JIOTIYHUX CTPYKTYypax Ha TepUTopil
CPCP BigcyTHs reorpadiyHa npuB's3ka BUXO-
JliB BOJIHIO Ta BCe6GiYHMM aHaMi3 Moro npupoau
[lep6akoB, Ko3soa, 1986]. B ornigaai [Smith et
al., 2005] mo6i>kHO mepepaxoBaHi OCHOBHI paio-
HU CBIiTY, e 3apikcoBaHa HAsABHICTb BOJHIO U
pEeKOMeH/10BaHi N'ATh reoJIOTIYHUX cepes0BUILL]
(o¢ioniTu, 6acelHU 3 YTOHEHOIO KOPOIO, Kasiii-
Hecyui 6acelHH, 0caJloBi 6aceHU B KpaTOHax
Ta cepeJMHHO-OKeaHi4Hi Xxpe6TH), AKI TIJIbKU
rinoTeTUYHO NMepCcrneKTUBHI HA BUJOOYTOK BOJ-
HI0. Y Halb6i/bIIOMY CbOTO/JHI y3arajJjbHeHHI
IIepeKOHJMBO J10BeJleHO, 1110 MOJIeKyJAPHUU
BOJleHb NOIIMPEHUH HabaraTo 6i/blle, Hi>k Ipo
1e IyMaJiy paHillle, a Horo IMOUHHE MOXOPKEHHS
NOTEHIiITHO € HAWGi/Ib1L BipOTiJHUM MOSICHEHHAM
JlOCTaTHBOI KIJIBKOCTI BOAHIO B IpUpPOAi [Zgonnik,
2020]. Axuo nepiinii BUCHOBOK 6e33anepeyHui,
TO APYTUH 3a/IMIIAE IUUPOKUU NPOCTIp AJIS TIIY-
Ma4yeHH$, OCKIJIBKM JJa€ MOXJIMBICTb IPUIyCKa-
TH, 1110 BOJIeHb MOKe YTBOPIOBATUCS Ha [VIMOMHAX
Bi/Jl BepXHbOI KOPY 0 HWXKHbOI MaHTIi, [JI1 4OTO
NOTPiOHI NPUHLMIOBO pi3Hi MexaHi3MU. Kpim
TOTO, 1[0 BUCHOBOK He YiTKUH, BiH 3p06JeHu
BCylnepey BeJInue3HOMY paKTUYHOMY MaTepiaiy,
3i6paHOMy caMMM e aBTOpPOM. B y3arasibHeHHi
HaBeJeHO CIIUCOK BM3HAYEHHS KOHLeHTpaLil
B 307 palioHax (y 6araTbox BiOUpasik 3pa3Ku
B JIEKIJIBKOX MYHKTAax) i3 pi3HUX KpaiH, a npumy-
LlleHHS [IPO IPUPO/Y BOJHIO BUC/IOBJIEHO 46 pasiB.
Y 21 (45,6%) BUnaiKy MOro nNoxXo/»>KeHHs MOB’s-
3yI0Thb i3 cepreHTH3alli€l0 a60 B3aEMO/Ii€I0 BOU
3 OCHOBHHMHM U YJIbTPAOCHOBHHMMM NOPOZJAMH, y 5
Bunazakax (10,9%) npuposa BojgHIO Kjaacupiky-
€TbCA K IMIMO6UHHA. Y 20 Bunaakax (43,5%) voro
NIOXO/P)KeHHd pi3He: MarMaTH4He, TEpMOTreHHe,
eHJloreHHe, 6ioreHHe, 00yMOBJIEHE PaflioJii3oM,
PO3KJIaIaHHAAM OPraHiyYHOI pe4OBUHH, B3aEMO/ -
€10 BOJIY 3 BiTHOBJIIOIOYMMH areHTaMM B MaHTil.
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discovery of almost pure hydrogen (98% con-
tent) in hydrogeological well in Mali. It became
a source of electricity for a small village near
the well [Prinzhofer et al., 2018].

However, special attention is not paid
to the main conclusion of the authors that
discovered geochemical and geological fea-
tures. Itcan generally indicate the prospects
of future industrial exploitation of hydrogen
only if they are confirmed in many structures.
V.1. Vernadskyi claimed at the beginning of the
20th century about hydrogen manifestations in
the earth's core and its degassing [Vernadsky,
1960].

There is no geographical reference of
hydrogen outputs and a comprehensive analy-
sis of its nature [Shcherbakov, Kozlova, 1986]
in the data on the distribution and concentra-
tion of hydrogen in geological structures on
the territory of the USSR. The review [Smith et
al., 2005] briefly lists the main regions of the
world where presence of hydrogen is record-
ed. It recommends five geological environ-
ments (ophiolites, basins with drowned crust,
potassium-bearing basins, sedimentary basins
in cratons and mid-oceanic ridges). They are
only hypothetically promising for hydrogen
production. It was conclusively proven that
molecular hydrogen is much more widespread
than previously thought. Its its deep origin
is potentially the most likely explanation for
abundance of hydrogen in nature [Zgonnik,
2020]. If the first conclusion is indisputable
then the second one leaves a wide space for
interpretation. It makes possible to assume
that hydrogen can be formed at depths from
the upper crust to the lower mantle. Such pro-
cess requires fundamentally different mech-
anisms. It is made contrary to the vast factu-
al material collected by the author himself in
addition to the fact that the conclusion is not
clear. The summary contains a list of concen-
tration determinations in 307 districts (many
were sampled at several points) from differ-
ent countries. Assumptions about the nature of
hydrogen were made 46 times. 21 (45.6%) cas-
es is associated with serpentinization or inter-
action of water with basic and ultrabasic rocks,
in 5 cases (10.9%) the nature of hydrogen is
classified as deep. In 20 cases (43.5%) its ori-
gin is different: magmatic, thermogenic, endog-
enous, biogenic, due to radiolysis, decomposi-
tion of organic matter and interaction of water
with reducing agents in the mantle., All of them
work only in the earth’s crust except for the
last mechanism.




3a BUHATKOM OCTaHHbOTO MEXaHi3My, BCi BOHU
NpalI0Th TIJIBKW B 3eMHIX KOPI.

OTxe, mepes TUM, IK pOOUTHU Bpakaroyi
JlaJIeKOCSKHI MPOTHO3HU 111040 BUKOPUCTAHHA
reoJIOTiYHOTO BOJHIO fIK /KEpeJsia eHeprii B mpo-
MUCJOBOCTI, IOTPi6HO IK MiHIMyM NMPOBECTHU
iHBeHTapu3allilo BU3HAYeHHS KOHIleHTpallii
MOJIEKYJIIPHOTO BIJIBHOT'O ¥ PO3YWHEHOTO0 Y BOJAI
BO/JHIO B 3€MHil KOpi B IJIaHeTaApHOMY MaclITaoi,
y KOX)KHOMY BUNIAQJIKy PO3IVITHYTH BCi MeXaHi3MHU
YTBOPEHHS BOJAHIO Ta BUABUTH HANOIIbII OMY-
JIIpHUM cepes HUX. Bubip HOCiiB BOJIHIO 3yMOB-
JIEHUW TUM, 1110 BUA00yBATH BOJEHb 3 FipCbKUX
nopiz i 3 okeaHCbKUX IIMOWH OyZie He peHTabes b-
HUM HaBITb y BiZija/leHOMy Mali6y THbOMY.

MeTot0 HaIKX AOCTIKEHD OYJ/I0 CKIalaHHSA
IJ106a/IbHOTO TepesIiKy BUMipIOBaHHS KOHLEHTpa-
il BOAHIO pe3epByapiB BiJIbHOIO 1 PO3UMHEHO-
ro y BOZi MOJIEKYJIIPHOT'O BOJIHIO B 3€MHIiH Kopi
CyX0/0J1y, 3'siICyBaHHS 0COBJIMBOCTEN reHePYIOUUX
CTPYKTYP, OLliHKA cepejHbOI KOHI|eHTpaLlil BOAHIO
KOXXHOTO CKyITYeHHS 1 BU3HAYEHHS MeXaHi3MiB,
SKi HalOI/IbIII YAaCTO 3a/1y4atoThCs [1J11 TOSICHEHHS
IPUPOJU BOLHIO.

Y Haw 4ac y 3aJ1e3KHOCTI BiJ, TUIYy Jerasy-
I0YHX CTPYKTYp MeTOAHUKa iX Bigbopy xapakTe-
PU3YETHCA IHAUBIAYaJIbHUMU OCOOGJIMBOCTAMH,
a BUKOPUCTOBYBaHe 006J/1aZlHaHHS PO3Pi3HAETHCH,
Npo L0 CBIAYUTSH iX leTaJIbHUM ONUC y KOXHIN
ny6Jtikaiil. OJHaK y KOXKHOMY BHUIQ/IKy Ma€ 3a6e3-
nevyyBaTUCs 36epexxeHHs rasiB, BiZjiopaHux in situ
JL1s1 BU3HAYEeHHS 1X CKJIaJly B MMOJIbOBUX yMOBAX
i cTanioHapHUX cepTUdiKOBaHUX J1abOPATOPIsX.
[le mocAraeTbCcd BUKOPUCTAHHAM CHeliaJIbHUX
TeXHOJIOTIH Ta NpUJIaZiB, CTBOPEeHHUX HaMU.

Bifb6ip po3yMHeHUX rasiB NpoBOJUTHCA
BaKyyMHHUM BiJJKa4yBaHHSAM 3 'PYHTOBOTIO IOBI-
Tps. HaMU BUKOpPUCTOBYIOTHCA QiILTPU U HACA-
KU, 1110 3a6€e311e4y0Th 3aXUCT r'a3iB BiJ] 3apakeHHs
OpraHiyHO pe40BUHOI U aTMOCPepPHUM NOBI-
TpsaM. [TnbuHa Bigb6opy 3pa3kiB rasiB 3 IpyHTY
B 3aJ/IEXKHOCTI Bij I TUIY 1 piBHA 'PYHTOBUX BOJ,
3MiHIoeTbcs Big 100 1o 120 cM. Y ¢B. ra3u Bif-
6upasivcs 3 OroJioBKiB. Ik mpaBuo, B OJHOMY
3pa3Ky BUKOHYIOTb He MeH1e 10 aHaJsi3iB g4
3'ICyBaHHA XiMIYHOTO0 CKJ/IaZly ra3iB, BU3HAYAIOUH
H:, Oz, CO:, CH4, He, 6DHz, 5CHs, 6"3C, Ra. lle¥i Ha6ip
MOXKe 3MIHIOBAaTHUCA B 3aJIE2KHOCTI BiJi KOHKPETHOI
MeTH KO>KHOTO JI0CJIi/IXKeHHSI.

Y Tab.. 2.8 npeacTaB/ieHe 3BeleHHS BUMi-
PIOBaHb (JIOCTYMHUX B iIHTEPHETI) BiJIbHOTO K P0O3-
YWHEHOT0 MOJIEKYJIIPHOT0 BOAHI0. BoHa MicTUTB
iHpopMalito npo perioHa/sbHI NPUB'A3KHU pe3ep-
ByapiB, KiJIbKiCTb MYHKTIB Bif00Py Ta aHaJi3iB
rasy, cepeJiHI0O KOHLIEHTPaLli}0 BOJHIO B HUX, AKILO
BoHa nepesuiye 0,01%, i cepeilHe 3Ha4YeHHA
R/Ra (PH/*He1,38¢10°), sixe 3a3BU4aii BAKOPUCTO-
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Therefore, it is necessary to at least con-
duct an inventory of the determination of the
concentrations of molecular free and water-
dissolved hydrogen in the earth's crust on
a planetary scale before making impressive
far-reaching predictions about the use of geo-
logical hydrogen as an energy source in indus-
try. Each case should consider all mechanisms
of hydrogen formation and find the most pop-
ular among them. Choice of hydrogen carriers
is due to the fact that extracting hydrogen from
rocks and ocean depths will not be profitable
even in the distant future.

The goal of our research was following:
compile global list of measurement of hydro-
gen concentration of reservoirs of free and
water-dissolved molecular hydrogen in the
earth’s crust; find out the features of the gen-
erating structures; estimate average hydrogen
concentration of each cluster; determine mech-
anisms that are most often involved in explain-
ing the nature of hydrogen.

Nowadays methods of their selection is
characterized by individual features and differ-
ent equipment is used depending on the type
of degassing structures. It is evidenced by their
detailed description in each publication. How-
ever, in each case preservation of gases sam-
pled for determination of their composition in
field conditions and stationary certified labo-
ratories should be ensured. This is achieved by
using special technologies and devices created
by us.

Selection of dissolved gases is carried
out by vacuum pumping from the soil air. We
use filters and nozzles that protect gases from
contamination by organic matter and atmos-
pheric air. Depth of gas sampling from the soil
varies from 100 to 120 cm depending on its
type and the level of groundwater. In the well
gases were taken from the heads. As a rule, at
least 10 analyzes are performed in one sample
to find out chemical composition of gases, rec-
ognized starting with Hz, 0z, CO;, CH4+, He, 5DH.,
6CHs, 6"C, Ra. This set may vary depending on
specific purpose of each study.

Table 2.8 presents summary of meas-
urements (available on the Internet) of free
and dissolved molecular hydrogen. It contains
information about regional reference of res-
ervoirs, number of sampling points and gas
analyses, average concentration of hydrogen
in them if it exceeds 0.01%, and average value
of R/Ra (?*H/*He1.3810°). It is usually used as
an indicator of helium nature in gases that also
usually contain hydrogen. Samples were tak-
en in 32 countries from 97 reservoirs at 318




BYETbCA fIK IOKAa3HUK NPUPOJHU TeJlito B rasax,
Jle TaKOX, K NPaBUJIO, MICTUTbCA U BOJEHb.
3pa3ku BiZiiopani B 32 kpaiHax 3 97 pe3epByapiB
y 318 nyHkTax. Bci pe3epByapu po36uTi Ha '9Th
rpyI 3aJexHo Bif ix Tuny. Y 3481 ananisi rasis
BCTAHOBJIEHO MPUCYTHICTh BOAHIO B Pi3HIN KOH-
neHTpatii. [IpeacraBieno 294 3naueHHs1 R/Ra. Yci
INYHKTH BUNIPOOYBaHb HAHECEHI Ha KapTy KOHTHU-
HeHTIB (puc. 2.81).

points. All tanks are divided into five groups
depending on their type. Presence of hydrogen
in different concentrations was established in
3481 gas analyses. 294 R/Ra values are pre-
sented. All test points are plotted on the map
of the continents (Fig. 2.81).

Table 2.8

Characterization of reservoirs of free and dissolved molecular hydrogen in underground water
in the earth’s crust [Rusakov, 2020]

Ne Country, region N " |H2 ’x% | - - | l;/ RT - Reference
Ophiolite massifs
1 Canada, Newfoundland 5 * 0,04 | — | — — — Szponar et al., 2013
5 gisc?, California, Sonoma Dis- 5 5 3566 | B B %(igrill et al., 2013;Suzuki et al.,
3 Costa Rica, St. Helena Island 3 9 + — — — — Crespo-Medina et al., 2017
4 | Norway, Leka island 1 * — | — — — Daae et al., 2013
5 Turkey, Hatay 11 23 19,04 (21,43 | — — — D’Alessandro et al., 2018
6 Turkey, Chimera 5 6 981 | — | — — — Hosgormez et al., 2008
7 Turkey, Antalya 2 2 9,55 | — 2 0,32 — Vacquand et al., 2018
8 | Italy, Liguria 7 27 — | = — — Boulart et al., 2013
9 Italy, Tuscany 5 23 0,022 (0,012 — — — Bicocchi et al., 2013
10 | Greece, Thessaly 4 3 — | = — — Etiope et al., 2013
11 | Bosnia and Herzegovina 6 7 0,12 | — 8 0,1 — Etiope et al.,2017a
12 | Oman, Semail 14 23 59,6 | 23,3 | 18 | 0,63 0,32 | Vacquand, 2011
13 | Oman, Semail 1 3 + — | — — — Miller et al., 2017
14 | Philippines, Luzon 3103 408 — | 4| os2 | — |yeguendetal, 2018 Abrjanoct
15 |New Zealand, Red Hills 4 * + — | — — — Pawson, 2014
16 |New Caledonia, Proni 2 6 322 | — 3 0,07 — Vacquand et al., 2018
Geothermal systems
17 |USA, Alaska 1 3 035 | — | — | — - ?gg(l)onds etal., 1990; Rose et al.,
18 |USA. Wyoming, thermal struc- | 1o | 158 | 054 | 1,18 | 73 | 6,53 | 3,83 |Bergfeld etal, 2011
19 E§$;1§Vyoming, Yellowstone 13 13 i o 13 | 842 52 ggi:;r et al., 2005; Chiodini et al.,
20 |USA, California 3 45 18 57 | — — — Lowernstern, Janik, 2002
21 g’fﬁl’ﬁf;n Baja California 81 8 205 — | —| — —  |Birkleetal,, 2016
22 | Mexico, Socorro Island 3 20 |16,06| 2,41 | 11 7,39 0,4 Taran et al., 2010
23 | Mexico, Chiapas 9 9 0,13 | — 3 6,43 — Taran et al., 1998
24 | Mexico, Chiapas 6 14 1,52 | 1,69 | — — — Tassi et al., 2003
25 | Nicaragua 4 13 0,41 | 042 | — — — Garofalo et al., 2006
26 | Argentina, Neuquen province 8 17 0,97 | 0,98 | — — — |Agustoetal., 2013
France,
27 ;)(;/lflsgzeas department of Guade- ¥k 1 7700 | 9,7 | 21,6 | — — — Villemant et al., 2014
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Continuation of table 2.8

28 | Chile, Maule region 8 12 0,03 {0,017 | — — — Aguilera et al., 2016

29 | Saint Lucia, Soufriere 4 11 0,17 | 0,15 | — — — Joseph et al., 2013

30 |Costa Rica, Alajuela 1 18 0,2 | 0321 6 4,44 — Tassi et al., 2005

31 | Ecuador, Isabela island 2 19 0,33 | 0,51 8 16,61 — Goff et al., 2000

32 Ef:;%"flgoﬁigfglg?hﬁfgge peo- 16| 9 |+ | — | 5| 637 | — |Minissaleetal,2017

33 |Indonesia, Central Java province | 2 39 0,52 1 037 | — — — Priatna, Kadarsetia, 2007

34 | Argentina, BioBio 1 2 0,04 | — | — — — Tamburello et al., 2015

35 |Iceland, Kverkfjell 2 18 5,5 42 | — — — Olafsson et al., 2000

36 |Iceland, Reykjanes island 3 3 + — | = — — 2%%?::&?2%661975;

37 |Iceland, Krusyuvik 4 8 6,13 | — | — — — Gudjonsdottir et al., 2018

38 |Russia, Kamchatka Peninsula 1 27 + — | — — — Zelensky et al., 2012

39 | Russia, Paramushir island 1 19 + — | — — — Kalacheva et al., 2016

40 |Russia, Shiashkotan Island 2 6 + — | — — — Kalacheva et al., 2015

41 | Russia, Iturup island 1 11 054 | 05 | — — — Taran et al., 1995

42 | Japan, island of Hokkaido, Taru-| 4 | g |y | F | | | Tsunogai etal, 2011

43 | 1apan. island of Hokkaido, Sho- 14 | 45 1 016 | 0,16 | — | — | — |Mizutani, Soguiura, 1982

44 |Japan, island of Hokkaido, Yesan | 1 8 + — | — — — Tsunogai et al., 2011

45 |Japan, island of Kyushu 2 20 + — | — — — Tsunogai et al., 2011

46 |Japan, island of Satsuma-Yojima | 7 19 0,23 | 0,23 | — — — Shinohara et al., 1993

47 |France, province of En 2 2 435 | — | — — — Deronzier, Giouse, 2020

48 | Italy, Tuscany 2 37 + — [ 30 | 045 0,63 | Minissale et al., 2000

49 | Italy, Rome 1 8 + — | — — — Carapezza, Tarchini, 2007

50 |Italy, Campania 1 119 | 0,16 | 0,03 | — — — Chiodini et al., 2011

51 |Italy, Province of Naples 1 23 0,14 | 0,04 | — — — Allard et al., 1991

52 | Italy, Ischia island 1 23 0,93 | 0,13 | 20 3,5 — Inguaggiato et al., 2000

53 |Italy, the island of Stromboli 1] 6 | + | — | 1|32 071 8;‘5;‘:;25;1?}53855;

54 | Greece, the island of Santorini 1 26 1,0 [ 0,82 | 3 3,65 — Rizzo et al., 2015

55 | Greece, island of Nisouros 5 55 + — | — — — Brombach et al., 2003

56 | Greece, island of Milos 2 27 0,06 (0,013 5 2,89 — Kyriakopolus, 2010

57 | Tunisia, El Kef 3 33 + — [ 29 ] 0,16 0,15 |Fourréetal., 2011

58 | Tunisia, Zagouane 7 11 + — 8 0,25 — Fourré et al., 2011

59 | Tunisia, Tozer 3 5 + — 4 0,02 — Fourré et al., 2011

60 | Australia, Queensland 3 20 + — | 21 | 0,06 0,05 |Italiano et al., 2014
Underground waters

61 | Canada, Ontario 2| 37 781|146 | — | — | — Sff%?gd Lollar et al.,2007; Li et

62 | Geary County, Kansas, USA 1 1 548 | — | — | 0,002 — McCarthy et al., 1986

63 | USA, Kansas, Morris County 1 1 40,7 | — | — 0,1 — McCarthy et al., 1986

64 | USA, Kansas, Brown County 1 1 10 — | — 10,035 — Newell et al., 2007

65 |USA, Kansas, Riley County 1 1 918 | — 2 0,014 — Guélard 2016; Guélard et al., 2017

66 (I;E:gublic of South Africa, Gaut- 3 16 i o 10 | 0,019 | 0,006 %gﬁ)gz?glit 221(1)6 72003; Sherwood
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End of the table.2.8

67 g?l);rl:glg,: of South Africa, Mpu- ) 8 i - 5 10019 | 0001 Iigﬁ);zttlglit 2a(1)6 72003; Sherwood
68 | pepublic of South Affica, Kwa- |y 5 o ]} 1 | |Linetal,2005
69 | Mali, Kulikoro 1 1 98 — | — 2 < 0,001 |Prinzhofer et al., 2018
70 | Finland, Olkiluoto 19 70 0,11 | 049 | — — — Pitkdnen, Partamies, 2007
71  |Russia, Lipetsk oblast. 1 1 4 — | — — — Larin et al., 2014

Arrays of ultrabasics
72 | Russia, Yakutia 1 1 95 — | — — — Pomguonos, 2010
73 |Ronda Portugal, 6 4 + — | — — — Etiope et al., 2016
74 | Portalegre, Japan, island 4 * 0,01 | — | — — — Marques et al., 2017
75 |Honshu 1 5 + — | — — — Suda et al., 2014

Soil air

76 | Mali, Segu 1 18 + — | — — — Prinzhofer et al., 2018
77 | USA, Nevada 4 175 — | — — — McCarthy, McGurie, 1998
78 |USA, Utah 5 88 + — | — — — Jones, Pirkle 1981
79 IRJSQ(,) nCalifornia, Santa Clara b sk " I — | sato, 1986
80 IgJi(S)I/l%, California, Monterey Re- 3 sk 1 I — | sato, 1986
81 giir?’ Kansas, Potawatomi Re- 1 5] i I R — | Johnsgard, 1988
82 |USA, Kansas, Region Dickinson | 1 84 — | — — — Johnsgard, 1988
83 |USA, Kansas, Reno Region 1 190 + — | — — — McCarthy et al., 1986
84 [gjiggMK:gf;;D‘]NaShington Re- 1yl g6 | + | — | —| — | — |Guelard, 2016
gs | USA. Kansas, Region Scot, P2 |+ | — | — | — | — |Guélard, 2016
86 |USA, North Carolina 5 13 0,03 {0,029 | — — — Zgonnik et al., 2015
87 |Brazil, Minas Gerais 1 7 + — | — — — Prinzhofer et al., 2019
88 | Russia, Moscow oblast 3 11 0,26 | 0,21 | — — — Larin et al., 2014
89 | Russia, Voronezh oblast 1 11 0,06 | 0,09 | — — — Larin et al., 2014
90 |Russia, Lipetsk oblast 1| 41 005|004 — | — | — EZE?IH;B;“ 2., 2013:
91 |Russia, Murmansk oblast. 2 *k + — | — — — Husun, 2013
92 | Dagestan 2 ok + — | — — — VYpayxaHoB u 1p., 2019
93 | Russia, Kaluga oblast 1 20 0,09 | 0,04 | — — — Koznosa u np., 1999
94 | Italy, province of Naples 1 52 0,07 | 0,05 | — — — Tassi et al., 2015
95 | Egypt, El Giza 1 11 + — | — — — Mazzini et al., 2019
96 | China, Wenchuan 5 828 10,016 (0,032 | — — — Zhou et al., 2010
97 | Oman, El Batina 7 7 + — | — — — Zgonnik et al., 2019

Note: N is the number of sampling points; n - number of analyses; — the average value of the parameter;
o - standard deviation; + hydrogen content less than 0.01%;
* - lack of information; ** - monitoring of hydrogen outputs
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Fig. 2.81. Global distribution of reservoirs of free and dissolved in groundwater molecular hydrogen

in the terrestrial crust. Numbers on the map correspond to the numbers in the table. 2.8.
Hydrogen concentration: 1 - less than 0.01%; 2 - 0.011-5%; 3 - more than 5.01%; 4 - value, ml/1 [Scherbakov,

Kozlova, 1986].

[llo cTocyeThbcss NOBHOTH iHGoOpMaliii 3apyo6ixk-
HUX BHJaHb PO BOJIEHb, TO MyOJIiKaIlil yKe
pi3HATbHCS. Hanpukiiaz, npo BoJieHb B odioJiTax
o-Ba Jleka (HopBeris) B iHTepHeTi ony6/1ikoBaHa
TiJIbBKH aHOTAallisl, Jie MOBiAOMJISETHCS, IO BiH
yTBOPEHHWU B3aEMO/Ii€10 BO/IU U MOPiJi, 32 HU3bKOI
Temnepatypu [Daae et al., 2013]. ¥ bpa3uuiii 3a
MaJioi KoHIeHTpalii BoaHto (0,04%) B rpyHTO-
BOMY rasi MOXXHa Jji3HaTUCA JIMIle 3 I0Ka3aHb
JUCTAHIIMHUX JAaTYMKIB, a He XiMiYHUX aHaJTi-
3iB [Prinzgofer et al., 2019]. ¥ Besinkomy ornsai
pe3y/IbTaTiB BUBYEHHS BOJHIO B €JIJIOYCTOH-
CbKil KasabAepi 3aiMicHeHi 128 aHaJiziB rasy,
Jle BiH BusiBneHui [Bergfeld et al., 2011]. OgHak
BCi MOBiOMJIEHHS PO BUXOAU BOJHIO 6e3
BUHSITKY ITOKa3aHi B Ta6J1. 2.8, OCKiJIbKU 3aCTO-
COBaHa OCHOBHA BUMora Oy/ib-IKOI iIHBeHTapH3a-
1[ii: B OMMC BHOCUTH KOXKEH MpeaMeT Ha 06'€KTi
IHCIIEeKTYBaHHA ¥ KOX)KHOMY 3 HUX HaJlaBaTH
iH/IUBiAyaJIbHUN HOMEP.

Y nesakux ny6Jlikalisix BAKOPUCTaHi pi3Hi
Crioco6u BU3HAYEHHs MaJioi KOHI[eHTpallii Boj-
HIO y BWIY4Y€eHHUX i3 BoJiM rasax (cyxa 6asa), Tomy
BOHU HaBe/leHI 10 BiJJICOTKOBOI KOHIIeHTpaIlil
no [Taran et al,, 1998; Larin et al., 2015; Harvey,
2016; D'Allessandro et al., 2018].

JAeza3ayis 6odHI0 oghionimosux komn-
JsekKcie. T1oxop)keHHsI BOJHIO B 0diosiToOBUX
KOMIIJIeKCaxX Ha CyX0/0Ji TpaJULiiHO OB -
3YIOTh i3 CydaCHO!O TifipaTali€d OCHOBHHUX i
yJAbTPAOCHOBHUX MOPiJ, 36arayeHux 3aai3om i
MarHieM. [Ipu B3aemozii 3 sny>xHoi Bogoto (Ph>
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Foreign publications vary greatly for com-
pleteness of information about hydrogen. For
example, only abstract was published on the
Internet about hydrogen in the ophiolites of
Leka Island (Norway). There it is reported that
it was formed by the interaction of water and
rocks at a low temperature [Daae et al., 2013].
128 analyzes of gas were carried out (where it
was detected) in a large review of the results
of the study of hydrogen in the Yellowstone
caldera [Bergfeld et al.,, 2011]. However, all
reports on hydrogen deposits without excep-
tion are shown in the table 2.8. Main require-
ment of any inventory is applied: include each
item at the object of inspection in the descrip-
tion and assign an individual number to each
of them.

Some publications show various meth-
ods of determining the low concentration of
hydrogen in gases extracted from water (dry
basis). So, they are reduced to percentage con-
centration according to [Taran et al., 1998;
Larin et al.,, 2015; Harvey, 2016; D'Allessan-
dro et al., 2018].

Hydrogen degassing of ophiolite com-
plexes. Origin of hydrogen in ophiolite com-
plexes on land is traditionally associated with
modern hydration of basic and ultrabasic rocks
enriched in iron and magnesium. Hydrogen
is generated as a result of oxidation of ferrous




9) BoJileHb I'eHEPYEThCS B pe3Y/IbTATi OKUCTEHHS
JIBOBaJIeHTHOrO 3aJii3a Fe:+ [CopoxTuH, Yi1akos,
1991; Sleep et al., 2004; Vacquand et al., 2018;
Dugamin et al., 2019; Klein et al., 2019]. XimiuHi
peaxiiii MoKy Thb BiJI6yBaTHCs 32 pi3HUMU CXeMa-
MM, HallPUKJIA/:

iron Fez+ [Sorokhtyn, Ushakov, 1991; Sleep et
al., 2004; Vacquand et al., 2018; Dugamin et al,,
2019; Klein et al., 2019] when interacting with
alkaline water (Ph > 9). Chemical reactions can
occur according to various schemes, for example:

Fe2Si04 + 3Mg2SiO4 + 5H:0 — Mgé[Si4010] (OH)S +Fe203 +Ho,
6(Mg, Fe)zSiO4 +7H.0 —» B(Mg, Fe)sSizOs(OH)4 + Fes04 + Hp,
6Fe:Si04 + 7H20 — Fe3SiOs(OH)4 + Fes04+Ho,
3Fe:Si04 + 2H20 — 2Fes04 + 3Si0: + 2Hz,
2Fe0 +H:0 & Fe20s + Ha.

I'no6aavHa iHeeHmMapu3ayis eumipio-
680Hb. Y YMCJI€eHHUX eKCIIepUMeHTax 3 MOJeJIio-
BaHHA [IpOLleCy CeplieHTHHI3alil KOHTUHeHTa/lb-
HUX IepUZ0TUTIB BCTAaHOBJIEHO, 1[0 BOJIEHb MOXe
yTBOpPIOBaTHCs pu TeMiepaTtypi 25-500°C (auB.,
HanpukJaj, [McCollon, Bach, 2009; Neubeck et
al,, 2011; Mayhew et al., 2013; Klein et al., 2015]).
KiacTtepHuii MepexxeBUM aHasIi3 0My6JIiKOBaHUX
Yy PEUTHHTOBUX XypHaJsiax pe3ysibTaTiB 30 ekc-
MEPUMEHTIB, JledKi 3 AKUX TpuBasu 11 Micd1is,
N0Kas3aB, 1110 KIJIbKICTh BOJHIO NIPU CUJIbHIN Bapi-
a6eJIbHOCTI HOro KOHIeHTpallii y 1ijiomy npo-
nopuiiHa 36isbeHH0 PT-yMoB, TO/i IK BIJIUB
aKLleCOPHUX MeTaJIOHOCHUX (a3 BaXKKO OLiHUTHU
yepes BiJICYTHICTb JOCTAaTHLOI MiHepaJIOTi4HOi
indopwmarii [Barbier et al., 2020].

Odbionimosuii komniaekc Cemain (OmaH)
po3TamoBaHui B OMaHChKHUX Iropax i € HAM6ib-
LIIUM BiJIC/IOHEHHSIM Y CBiTi TaKUX cUCTeM. TyT
BUXO/Y BOJU Y ra3iB HAa 3eMHY [1I0BEPXHIO JIETKO-
JlOCTYTHI 115 Big6opy. PisHOMaHIiTHI gocaigkeH-
HsI BOJIHIO 3 KOMILJIEKCY NTpoBeJieHi y @paHiiii,
CIOA, Auruii. Y KoHTeKCTi HOTro MoXo/KeHHH
HaWO6IbII OKA30Bi pe3y/ibTaTH ONy06J1iKOBaHi B
po6oTi [Vacquand et al.,, 2018].

3 TeKTOHiYHOI TOYKH 30py, odiosiTo-
BHUM KOMIJIEKC — L€ IJIACT YJIbTPAOCHOBHHUX i
OCHOBHUX MOPiJi, HACYHYTUX B Mi3ITHbOKPEN/]0-
BMH Yac Ha 0Ca/Jl0Bi okeaHiuyHi a60 KOHTUHEH-
TaJIbHi MOPOAH, sIKi MiCTATH rpy60yIaMKOBIi U
Kap6oHaTHi ¢auii. ¥ TpimjuHax nepuaoTUTIB
PO3BHHEHI CEPINEHTHUHITH 1 KapOOHATHI KHUJIH.
[To po3siomax B odiosiTax LUPKYJIIOE BOJA, KA
PO3BaHTAXKYETHCS HA KOHTAKTAaX Mi>K MaHTiHHU-
MU [IOPOZIAMH ¥ KOJIMIIHIMU OKeaHIYHUMU I10pO-
JlaMH Ta B3/10BK 6a3a/IbHOI MJIOLUMHU HaCyBaHHS
odiosliToBOro nokpusy. lle cTBoproe epeKTUBHY
JIpeHa)KHy MEpPEXKy, /ie Boaa 36arayeHa Ca?”, Hz i
CH..

3pa3ku Biz1i6bpaHi B 14 nyHKTaX, /e ra3 y
BUIJIAZ] 6y/IbOALIOK 3 BOLOI0 BUXOJAUTD 3 TPILIMH
i po3koJiiB y nepuagoTUTax i rabpo. Y KO}KHOMY
NYHKTI Bif6upasu BiJ ABOX A0 M'ITHU 3pa3KiB
BOJIM ¥ ra3y Ha XiMiYHUU Ta i30TOMHUN aHaNi3U
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Global measurement inventory. It was
established that hydrogen can be formed at
a temperature of 25-500 °C in numerous exper-
iments on modeling the process of serpenti-
nization of continental peridotites (see, for
example, [MsSollon, Bach, 2009; Neubeck et al.,
2011; Mayhew et al., 2013; Klein et al., 2015]).
Cluster network analysis of results of 30 pub-
lished experiments in rating journals (some of
which lasted 11 months) showed that amount
of hydrogen with strong variability in its con-
centration is generally proportional to increase,
while influence of accessory metal-bearing
phases is difficult to assess due to the lack of
sufficient mineralogical information [Barbier et
al,, 2020].

Semail ophiolite complex (Oman) is
located in the Oman Mountains. It is the largest
outcrop of such systems in the world. Here, exits
of water and gases to the earth’s surface are
easily accessible for selection. Various studies
of hydrogen from the complex were conducted
in France, the USA and England. The most evi-
dential results are published in [Vacquand et al.,
2018] in the context of its origin.

Ophiolite complex is a layer of ultramafic
and mafic rocks superimposed on sedimenta-
ry oceanic or continental rocks containing clas-
tic and carbonate facies in the Late Cretaceous
from a tectonic point of view. Serpentinites and
carbonate veins are developed in the fissures
of peridotites. Water circulates along faults in
ophiolites. It is discharged at contacts between
mantle rocks, former oceanic rocks and along
the basal plane of the ophiolite cover. This cre-
ates effective drainage network where water is
enriched with Ca?*, H: and CH..

Samples were taken at 14 points where
gas in the form of bubbles with water comes
out of cracks and splits in peridotites and gab-
bro. From two to five samples of water and gas
were taken at each point for chemical, isotopic
analysis and determination of water alkalinity
and electrical conductivity. Total of 315 analyz-




¥ BU3HAYeHHs JIY>KHOCTI ¥ eJIeKTPONpPOBIIHOCTI
BoAU. Bcboro 6ys10 BukoHaHo 315 aHaznisiB i 19
BHUMIpIOBaHb TeMIlepaTypu Boau. KoHieHTpanis
BOJIHIO ¥l MeTaHy gocsarae 87,3% i 16,7% Biano-
BinHO. CepeHsa BesinuuHa Ph nopiBHwE 11, Ev
CTaHOBUTDb -250 mV.

3a XiMiYHHUM CKJIaJJOM BUJIiJIEHI YOTUDPHU
THUIIU rasiB. Y nepuioMy 3 HUX llepeBaXka€ BOJeHb
(61-87,33%) B KoMmJiekci 3 a3oToM (9,4-28,5%) i
MeTaHoM (0,1-15,4%). 'a3 uboro Tumny 3ycrpiya-
€TbCSI BUHSITKOBO Y BUTJISA/Ii 6y/IbOAIIOK B CTPYyM-
Kax, 1110 BUIIJIMBAIOTh 3 YJIbTPAOCHOBHUX IOPIJ.
[TokasHUK Ph Bogu KosiMBaeThbcda Mixk 11112, a
BesiM4MHa Ev 3MiHIOETHCA Bifg -45 10 -780 mV.
3HavyeHHs §'3C MeTaHy 0/iHi 3 HAWBUIIUX HA 3eM-
Ji (Bizg -13 o +8 %o).

Jpyruii Tun rasis (N:z-H:-CH:) XapaKkTepu-
3Y€ETbCA OiJIbLI BUCOKOIO KOHIEHTPAIi€0 a30Ty
(45-65%), BiH cTa€ OMiHYIOUHUM I'a30M, OCKIZIbKH
YyacTKa BOJIHIO najae Ao 25-36%. llbomy Tuny
BJIaCTUBIi 3HayeHHa Ph =11,1-11,3 i Ev Bixg -39
A0 -420 mV. BiH MaJio NoWIMpPEeHUH, OCKIJIBKHU
3apeECTPOBAHUM TiJIbKU B JIEKIJIBKOX CTPYMKaX.
KoHueHTpanis MeTaHy 6i/iblia, HiXK B IepIIOMY
turi (5,7-15,7%).

Y TpeTtboMy TuIi rasis (N:) nepeBaxa€ a3oT
(moHaz 91%), meTany gy»xe Maso (MeHue 0,01%),
a BOJleHb B3araJi BificyTHi. BoHM BUXOAATH Ha
MIOBEPXHIO Y BUIJISI/Ii OY/IbOAIIOK 3 MEHIII JIY>KHOI
BOJY, y sikilt Ph = 7,5-10, a Ev KOJIMBA€ETbHCA Bij
-230 10 +146 mV. 3HayeHHs §'3C MeTaHy 3HaXO-
JATbCA B MeXKax BiJ1 -39,2 510 -12%o0. 3HayeHHs
R/Ra B razax maui (0,06-0,08). TemnepaTypa Bogu
¥ rasiB 6iJibIlIa, HiXK B IEPIIOMY ¥ [PYrOMy TUNAX,
NpUYOMy BOHA 3MiHIOETHCA Bif 37,9 no 66°C.
['OpU30HT BOJM 3 ra30M TPEeTbOTO TUIY 3/IATAE B
0CHOBI odiosiTOBOTO MOKPUBY 260 B 0caiax 6e3-
nocepesHbO HaJ, HUM.

YerBepTuii Tun (H:-CH+) mpeacTaBaeHUN
IlepeBaKHO BOZHEM | METaHOM B Pi3HUX IIPOIO-
puisix. [a3u BUXOAATH 6e3mocepeHbO 3 TPIiluH
nopi/J 6e3 HassBHOCTI BOJU. A30T MalKe Bi/ICyTHIH,
NpUYOMY MOT0 KOHIeHTpallisl He nepeBuiye 2%.
Y meTany 3HaueHHs 6'3C i 6H mocuTh BUCOKI, 3Mi-
HIOIOThCSA Bif -12 10 -5%o0 Ta Big -175 10 -130%0
BiZIOBiAHO.

Y BCiX 4OTUPBOX BUIIaJKaX BOJLEHD € NIPO-
JIYKTOM COHSIYHOI eHeprii Ta Ail pedpakuii Boau
OKMCJIEHHS [JBOXBAJIEHTHOIO 3aJli3a MiHepaJiiB
o¢ioniTOBUX MOPiA. Y HbOTO CIiBBiHOILIEHHS B
nepmoMy Tuti rasis D/H BianoBigawoTh HU3b-
KoTeMIlepaTypHoMy (MMoBipHO HUxYe 50°C)
IpoLecy B3aEMOZAII BOAU 3 TOPOJLAaMU. Y JpyroMy
Y 4eTBepTOMY TUIIaX BOJEHb y JesKUX BUNAJ-
Kax YTBOpPUBCA npu TeMnepatypi Buie 100°C.
[IpyucyTHiCTb BOJHIO B ra3ax npsiMo 06yMoBJIeHa
BKpall HU3bKHUM BMiCTOM BYIJIEL[}0 B IOPOJax
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es and 19 water temperature measurements
were performed. Concentration of hydrogen and
methane reaches 87.3% and 16.7%, respective-
ly. Average value of Phis 11, Evis-250 mV.

Four types of gases are distinguished
according to their chemical composition. First
of them is dominated by hydrogen (61-87.33%)
in a complex with nitrogen (9.4-28.5%) and
methane (0.1-15.4%). Gas of this type is found
exclusively in the form of bubbles in streams
emerging from ultramafic rocks. The Ph value
of water varies between 11 and 12 and the value
of Ev varies from -45 to -780 mV. The §'3C val-
ues of methane are among the highest on Earth
(from -13 to +8%o0).

The second type of gases (Nz-Hz-CH4) is
characterized by higher concentration of nitro-
gen (45-65%). It becomes the dominant gas as
share of hydrogen is increased to 25-36%. This
type is characterized by values of Ph =11.1-11.3
and Ev from 39 to-420 mV. It is not widespread
as it is registered only in a few streams. Con-
centration of methane is higher than in the first
type (5.7-15.7%).

The third type of gases (N:) is dominat-
ed by nitrogen (over 91%), very little methane
(less than 0.01%) and no hydrogen at all. They
come to the surface in the form of bubbles from
less alkaline water where Ph = 7.5-10 and Ev
ranges from -230 to +146 mV. Values of 6'3C of
methane range from -39.2 to 12%o0. Values of
R/Ra in gases are small (0.06-0.08). Ttemper-
ature of water and gases is higher than in the
first and second types and it varies from 37.9 to
66 °C. Water horizon with gas of the third type
lies at the base of ophiolite cover or in the sedi-
ments directly above it.

The fourth type (H:-CH+) is mainly repre-
sented by hydrogen and methane in different
proportions. Gases come out directly from rock
cracks without presence of water. Nitrogen is
almost absent and its concentration does not
exceed 2%. In methane values of §*C and 6H
are quite high varying from -12 to -5%o0 and
from -175 to -130%o respectively.

In all four cases hydrogen is a product of
solar energy and action of water refraction of
ferrous iron oxidation in minerals of ophiolitic
rocks. There ratios of the first type of gases D/H
is corresponded to the low-temperature (proba-
bly below 50 °C) process of interaction of water
with rocks. Hydrogen was formed in some cas-
es at a temperature above 100 °C in the second
and fourth types. Presence of hydrogen in the
gases is directly due to the extremely low car-
bon content in rocks due to the high alkalinity
of the environment. Isotopic determinations of




Jyepe3 BUCOKY JIY>KHICTb cepe/ZloBUIIA. [30TONHI
BU3HA4YEHHS BYIVIEL}0 B MeTaHi BKa3ylOThb Ha Iep-
BUHHUI | BTOPUHHUU MeXaHi3MHu Horo reHepariii.
[lepBUHHUY MeTaH YTBOPIOETLCA 3a B3AEMOJII
BO/JIU ¥ pO3YMHEHOI'0 HEOPraHiYHOI0 BYTJIEIO, a
BTOPUHHUH - IIPY BILJIMBI BOJHIO HA JP)KepeJio BYT-
Jielro. 3a CKJIaZloM 6J1aropoHUX ra3iB BCTaHOB-
JieHi aTMocdepHa 1 KOpoBa KOMIIOHEHTH a30TY.

Y pesyabTarti CliJIbHOr0 aHa/1i3y OTPUMaHOIl
iHpopmauii mpo 0co6IMBOCTI XiMiYHOTO | i30TOI-
HOTO CKJIaJly ra3iB CTBOpEHa MO/ieJIb MEXaHi3MiB,
ONMCAaHHA Pi3HUX IX THUIIIB Yy 3aJIe)KHOCTI Bij
reo/IMHaMi4HOI cCUTYyallil BUXO/IiB HAa TOBEPXHIO
(puc. 2.82).

BosieHb MpoAyKyeETHCs B odiosiTOBOMY
NOKPUBI B JIY>KHiH BOJi HAa pi3HUX IVIMOWHAX, 1110

carbon in methane indicate primary and sec-
ondary mechanisms of its generation. Primary
methane is formed when water and dissolved
inorganic carbon interact. Secondary methane
is formed when hydrogen reacts with a carbon
source. Atmospheric and core components in
nitrogen are established according to the com-
position of noble gases.

Model of mechanisms was created as
a result of the joint analysis of the obtained
information on the peculiarities of the chemical
and isotopic composition of gases. It describes
their various types depending on geodynamic
situation of exits to the surface (Fig. 2.82).

Hydrogen is produced in ophiolite cover
in alkaline water at different depths. It leads to

NPU3BOAUTD [0 YTBOPEHHA

. . N oﬁoral;ll;innm
P13HHUX I'a30BUX BUXOAI1B Yy 2

oGoramennsii +1He

H,+CH, — | the formation of differ-
ent gas outputs depend-

3aJIe’KHOCTIi BijJ TOro, sAKi
xiMi4Hi peakuiii Bij0yBalOTh-
Csl IpY KOHTAKTaX OCHOBHUX
i yIbTPaOCHOBHUX NOPif 3
BoJ010. Kosiv BiH reHepy-
ETHCA B IIPUNOBEPXHEBUX
BO/Iax, Bi0yBaeThCca Mirpa-
i HaBepx i BUXiA 3 mopixy
CKJIa/li ra3iB MepIioro TUILY.
BojieHb, yTBOpeHUH Y 6i/bIl

ing on occuring chemical
reactions when basic and
ultrabasic rocks come
into contact with water.
[t migrates upwards and
leaves the rocks as part of
gases of the first type if it
is generated in near-sur-
face waters. Hydrogen
formed in a deeper hori-

IJIN6OKOMY FOPU30HTI, MOXe
BXOJJUTH B ra3y Nepiuoro,
TpeTboro abo 4eTBEPTOTO
TUIIB. B 0CTaHHbOMY BUINIaZKy BiH BUXOJUTH Ha
MOBEPXHIO K CyMilll BOJHIO I MeTaHy. Buxou
rasiB TpeTbOIr'o THUIY F'eHepYKThCS, KOJIY B Oca-
Jlax y npoiieci BepTuKaabHOI Mirpariii rin6uHHi
36aradeHi a3oToM ¢QJOigU CJ1ab0 pearyTh Ha
36arayeHi BOAHEM BOJU.

/Jlezazayis 60dHI0 2idpomepmaibHUX cuc-
mem. /lo cCbOoTO/IHi Hailbi/Ib1ll BUBYEHOIO Pi3HUMHU
reoJIOTiYHUMH, TeOXiMiYHUMHU U re0Pi3UYHUMU
MeTOJaMHU TiipoTepMaIbHOK CUCTEMOIO € HaM-
6inpia y cBiTi EystoyctoHcbka (CIIA).Y Hilt pos-
tamwoBaHi 10 000 reiisepis, pymapoJi, CTPyMKiB,
CTaBKIiB Ta KpaTepiB, y AKUX TeMIlepaTypa BOAU
B IlepeBaKHil GI/IbLIOCTI BUMIa[KiB KOJIMBAETHCS
Biz 90 1o 100 °C [Hurwitz, Lowenstem, 2014]. Li
TepMaJibHi CTPYKTYPH 00yMOBJIEHI iIHTPY3iAMHU
W KpucTasi3alier MarmMu miji €EJ1J10yCTOHCbKOIO
KaJbJeporo. Ternso nepesaeTbcsa Ha NOBepx-
HIO Y BeJIMYe3Hi NpUNoBepXHEBI pe3epByapH,
B pe3y/IbTaTi 40ro BOHU HArpiBarwThCA U Hif-
YKUBJIIOIOTb CTPYMKH U pymMaposin. JoAaTKOBUMU
JhKepeslaMU LIUX pe3epByapiB € aTMocdepHi ona-
JI1 ¥ IOTOKH BOJY, 1110 KOHTAKTYIOTh MiJ| Yac Bep-
THUKaJIbHOI Mirpauil 3 ripCbKMMHU NIOPOJaMHU pi3HO-
ro TUMy ¥ opraHiyHuMM MaTepiasiom. Ha xiMiuHU#

Fig. 2.82. Complex geochemical formation mod-
el of various types of gases in the Semail ophi-
olite massif [Vacquand et al,, 2018].
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zon can enter gases of
the first, third or fourth
types. In the latter case it
comes to the surface as a mixture of hydrogen
and methane. Outputs of gases of the third type
are generated when deep nitrogen-enriched flu-
ids in the sediments in the process of vertical
migration react weakly to hydrogen-enriched
waters.

Hydrogen degassing of hydrothermal
systems. Yellowstone (USA) hydrothermal sys-
tem is the most studied by various geological,
geochemical and geophysical methods. It is the
largest system in the world. It has 10,000 gey-
sers, fumaroles, streams, ponds and craters.
There water temperature in the vast majori-
ty of cases ranges from 90 to 100 °C [Hurwitz,
Lowenstem, 2014]. These thermal structures are
formed due to intrusions and crystallization of
magma under the Yellowstone Caldera. Heat is
transferred to the surface in huge near-surface
reservoirs, heating them and feeding streams
and fumaroles. Additional sources of these res-
ervoirs are atmospheric precipitation and water
flows that come into contact with different types
of rocks and organic material during vertical
migration. Chemical composition of water and
gases is also affected by biological activity inside




CKJ1aJl BOJM ¥ rasiB TaKOXK BIIJIMBAE 6iosioriyHa
aKTHUBHICTb BCepeJJUHI TepMaJIbHUX CTPYKTYP
Ta 3a iX MexxaMHU. BUBYEHHS XiMIYHOTO0 CKJIaAy
ra3oBUX eMaHallill J03BOJISIE LOCAIAUTH iICTOPIit0
M cy4yacHi nmpoilecH Aerasaiiii MarMmy, MeTaMop-
¢$i3My, B3aeMozii BOAU 3 TipCbKUMU OPOJaMH,
YMOBHU B TEpMaJIbHUX pe3epByapax i 6iosoriyny
aKTUBHICTb. B €/1710yCTOHCBKIN KaslbAepi BeJuKa
BYJIKaHIYHA aKTUBHICTb, Cy4yacHa PUIIOBEPXHEBA
CeHCMIYHICTb, BUBEPXKEHHS rer3epiB Ta iIHTEH-
CHBHa reo/IMHaMiKa riipoTepMaJibHOI CUCTEMH.

Bci 11i pakTOpU cipusaau TOMy, 110 pi3Hi
acCMeKTH NnpoleciB B EJJI0YCTOHChKIN KaJib/ie-
pi focaigxkywTbes Bxke 250 pokiB. BucHoBku
BUKJIQZleH]I B COTHAX ny6Jikanii. Hauo6inbim
BEJIMKUH i BCeOIYHMI aHAIITUYHUM OTJIsIA, PE3YJib-
TaTiB reoxiMi4YHUX | iI30TONMHUX aHaJi3iB rasis
€J1J1I0yCTOHCKOI KaJIbJlepU Ta NPUJIETJIUX TepU-
TOpil BHUKJIA/IEeHO y 3BiTi reoJioriyHoOl CyKOU
CIIA 3a2011-2012 pp. [Bergfeld et al., 2011]. Lei
3BIT MiCTUTb aHaJ1i3u rasy 3paskiB 130 reiisepis,
dbyMapou, cTaBKiB i IJIaCKUX HEBEJIMKUX CTPYK-
TYp KpyrJioi ¢opMHu, TaK 3BaHUX KCKOBOPiJOK»,
Jle I'pyHT nporpituit maixe g0 90°C, i 31 npoby
BO/IY, BilibpaHy aBTOpaMHU CIiellia/IbHO /15 3BiTY.
Ycboro B 6a3i faHuX NIpeJcTaBJIeHi pe3y/bTaTH
1485 anHaniziB 14 eneMeHTiB i cnoayk. Takui
BeJINKUU LIMPPOBUN MaTepias 1aB MOXKJIUBICTb
06I'pyHTOBAHO 3PO6GUTH HACTYIHI BUCHOBKHU. 3Ha-
4yeHHd cTabisbHux isoTonis 6 180 i 6D Boau mia-
TBepAWIM iHpopMallito nmonepeaHix JoCaiPKeHb
IO Te, 1110 OCHOBHHUU BHECOK Y JLOC/I/KEHHS Tep-
MaJIbHUX BOJI BHeCJIM aTMochepHi onaau. BoHu
TaKOX CBi/[4aTh PO abioreHHe MOXOKEHHS ra3iB
3 pi3HOMaHITHUX KOPOBUX JixKepeJi. Mikpoopra-
Hi3MU MOTIJIU BUKOHATHU JIMILIE Mi3epHYy iX YaCTUHY
B rapsiuMx CTpyMKax i pymMapoJiax.

Ili BUCHOBKHU y3TO/>)KYIOTbHCS 3 KOPOBOIO
MIPUPO/IOI0 TeJlito, IKUU YTBOPUBCS B Mpolieci
a-posmnajy ypaHy ¥ TOpilo | HAKONIU4YyBaBCA B
10poJIax KpaTOHY MPOTATroM 2,5 MJIp/1 POKiB, Mpo-
Te IPOHUKAB B ri/IpoTepMaJibHy CUCTeMY TiJIbKU
OCTaHHI 2 MJIH POKIB Y pe3yJibTaTi iIHTEHCUBHOTO
MeTaMop$izMy, 06yMOBJIEHOT0 EJIJI0YyCTOHCBKUM
mitoMoM [Lowernstern et al.,, 2014 ]. Ilix giero
a-BUIIPOMIHIOBAHHA BiZI0yBa€TbHCA TAKOX PO3-
naJi MoJIeKyJl BOJU ¥ YTBOPIOEThCS BoJleHb [Lin
etal, 2005], skui1 3 pi3HUMH KOHLEHTpaIlisiMU
(0,0001-6,97%) BusiBJIEHO HA TePUTOPIi Kab/e-
pu. MakcruMasibHi 3HayeHHs R/Ra = 14,98-16,28 i
HaMbibIIA KiIbKiCTh BU3HaYeHb (5) 3adikcoBaHi
B palOHI KiJIbLIeBOI CTPYKTYPH, YTBOPEHOI CKYTI-
yeHHSIM pyMapoJ1 y rapssuux INIMHUCTUX JIKepe-
Jax (puc. 2.83a), Ky Ha3BaJiu rpyno ['ps3boBo-
ro ByJIKaHy, @ TAKOX y 6aceiiHi refizepis /I»xi660H
3a MeXaMU KasibJepu (puc. 2.836) Ha ii 3axijHOMY
KOP/IOHi, /ie 3Ha4eHHs 1[boro napameTtpa (10,02-
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and outside thermal structures. The study of the
chemical composition of gas emanations allows
to investigate history and modern processes of
magma degassing, metamorphism, interaction
of water with rocks, conditions in thermal reser-
voirs and biological activity. In the Yellowstone
caldera there is a lot of volcanic activity, mod-
ern near-surface seismicity, geyser eruptions
and intense geodynamics of the hydrothermal
system.

All these factors contributed to fact that
various aspects of processes in the Yellowstone
caldera have been studied for 250 years. Conclu-
sions are presented in hundreds of publications.
The largest and most comprehensive analytical
review of the results of geochemical and isotop-
ic gas analyzes of the Yellowstone Caldera and
adjacent areas is presented in the report of the
US Geological Survey for 2011-2012 [Bergfeld
et al,, 2011]. This report contains gas analyzes
of samples from 130 geysers, fumaroles, ponds
and flat, small circular structures called “pans”
where soil is heated to nearly 90 °C. 31 water
samples were selected by the authors specifical-
ly for the report. Totally results of 1485 analyz-
es of 14 elements and compounds are present-
ed in the database. Such large digital material
made possible to reasonably draw the following
conclusions. Values of stable isotopes § 10 and
6D of water confirmed information of previous
studies that main contribution of thermal water
research was made by atmospheric precipita-
tion. They also indicate abiogenic origin of gases
from various crustal sources. Microorganisms
could perform only small part of them in hot
streams and fumaroles.

These conclusions are consistent with
crustal nature of helium. It was formed in the
process of a-decay of uranium and thorium and
accumulated in craton rocks for 2.5 billion years.
[t penetrated the hydrothermal system only in
the last 2 million years as a result of intense
metamorphism caused by the Yellowstone
plume [Lowernstern et al., 2014]., Water mole-
cules also disintegrate and hydrogen is formed
[Lin et al., 2005] under the influence of a-radi-
ation. It was found in different concentrations
(0.0001-6.97%) on the territory of the caldera.
Maximum values of R/Ra = 14.98-16.28 and
the largest number of determinations (5) were
recorded in the area of ring structure formed
by fumaroles accumulation in hot clay springs
(Fig. 2.83a). It was called the Mud Volcano group
in the basin Gibbon geysers outside the caldera
(Fig. 2.83b) on its western border. There value
of this parameter (10.02-12.34) was record-
ed four times. Presence of hydrogen is always




Fig. 2.83. Geysers in the Mud Volcano group (a) and the Jibonne Geyser Basin
(b) [Gibbon ..., 2010]

12,34) 3adikcoBaHO YoTUpPH pa3u. TyT 3aBKIU
diKcyeTbcsA NPUCYTHICTD BoAHIO. OCKiJIbKY 3Ha-
yeHHs1 R/Ra 6isbie 10 BBaXKa€ThCs iHAUKATOPOM
MaHTIMHOI0 NOXO/PKeHHA reJito [Lowernstern et
al,, 2014], To sioriuHo cnpo6yBaTH OOGTI'PYHTYBa-
TH iCHYBaHHA B €JIJIOYyCTOHCBHKIN KaJbAepi 111e
1 MaHTiHOTO HOT0 AXXepeJa, 3aJydardu JJs
1boro iHpopmariio, sika 3'sBUIacs Mi3Hille mic-
Jisi BU3HA4YEeHHS i30TOMIB reJiito. EJJI0yCTOHCbKA
KaJibZlepa Mox<e 3abe3edyBaTHCA MarMolo Hau-
Oi/IbIIMM Y CBiTi BHYTPIlITHbOKOHTUHEHTAJIBHUM
nsiroMoM. l[o6 3'sacyBaTH, AKO0 Mipo0 MJIIOM
MOXe BUKOHYBAaTH TaKy poJib, HOro rMIMO6MHHA
6y/Z0Ba iIHTEHCUBHO BUBYaJacs pisHUMHU MO/ U-
dikaniamu celicmoroMorpadii. Y KOHTeKCTI
i€l po6oTH celicmoToMorpadiuHa iHpopMalis
3/laTHA TaKOX PO3’sICHUTU ¥ NPUPOAY BOJHIO B
KaJsibJiepi, OCKiJIbKM MarMa € 0OfHUM i3 Croco6iB
J0ro TPaHCIOPTYBaHHSA Ha IOBEPXHIO.

Ha ceiicmoTomorpadiuniii Mogei (puc. 2.84)
BU/IIJIIETHCA i30JIbOBaHA By3bKa LIAJIIHAPHUYHOI
dbopMU HU3bKOUIBU/KiICHA aHOMaJlifl momnepeuy-
HUX XBUJIb, IKa iIHTePHPETYETHCA K MAaHTIMHUHN
oM [Nelson, Grand, 2018]. AHomautis
NPOCTATAETHCA BiJf KOPJAOHY ALPO —
MaHTIif 10 BUXOAY Ha 3eMHY [IOBEPXHIO
B EJIJIOYCTOHCHKIN Ka/b/iepi, AKa Bifj3Ha-
YyeHa TPUKYTHHUKOM 6iJis mo3Hauku 20°.

OpHak MacuITab Mozesli He JIa€ MOX-
JINBOCTI OKOHTYPUTH KOPOMAHTIMHUU
pe3epByap E€JJI0YCTOHCBHKOI riApOTEpMasib-
HoI cucteMU. lle 3aBaHHA 6ys0 BUpillleHe
Oi/IbII leTaIbHUMU celicMoTOMOorpadiyHu-
MU JOCTipKEeHHSAMY Y3/10BX podisto, 1m0
nepeTUHAE KaJibJiepy 3 MiBJeHHOr0 3aX0y
Ha niBHiuHu# cxig [Huang et al.,, 2015].

KoHdirypariis o6sacTeit 4acCTKOBOTO po3-
nJsiaBy 6a3aJsibTiB i pioJiTiB y KOpi npoBeaeHa
1o i3o.1iHii 5% 3MeHeHHs Vp. ko Ha puc. 2.85
pPO3IVIAHYTH NlepeMillileHHS Bropy MarMaTU4YHHX
br0ifiB MaHTIMHOTO MOXOMKEHHS, TO EAUHUM

Fig. 2.84. Seismographic mod-
el of the northwestern part of
the USA. The Yellowstone cal-
dera is marked with a triangle
[Nelson, Grand, 2018]
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recorded here. Since the value of R/Ra greater
than 10 is considered an indicator of the mantle
origin of helium [Lowernstern et al., 2014]. lit
is logical to justify existence of mantle source
in the Yellowstone caldera using information
that appeared later after the determination of
helium isotopes. The Yellowstone caldera can
be supplied with magma by the world's largest
intracontinental plume. Its deep structure was
intensively studied by various modifications of
seismotomography in order to find out to what
extent the plume can perform such a role. Seis-
motomographic information can also clarify
nature of hydrogen in the caldera in the context
of this work. Magma is one of the ways of its
transportation to the surface.
Seismotomographic model (Fig. 2.84)
shows isolated, narrow, cylindrical low-speed
anomaly of transverse waves. It is interpreted
as a mantle plume [Nelson, Grand, 2018]. Anom-
aly extends from the core-mantle boundary to
the surface in the Yellowstone caldera which is
marked by a triangle near the 20° mark.

——
2 -1 0 1 2
Veloclty perturbation, %

However, scale of the model does not pro-
vide opportunity to outline coromantic reser-
voir of the Yellowstone hydrothermal system.
This task was solved by more detailed seis-
motomographic studies along the profile cross-




MicleM y MiBHIYHO-CXiiHI} YacTHUHI EJJI0YCTOH-
CbKOI KaJbJlepH, ie BOHU MOXYTb BUXOJUTHU
Ha [OBEPXHI0, € palioH rpynu ['psga3poBoro ByJI-
KaHy. Y MiBHIYHO-CXiJHOMY KYyTi 4aCTKOBO PO3-
NJIaBJIeHOTO pioJjiiTa B pakoHi rpynu ['ps3boBUi
BYJIKaH [{0BeJI0CA IPUILYCTUTU HAsABHICTb KaHaJLy,
3a AKUM QUM MOIJIM MOTPANUTH Ha MOBEPX-
H10. [le#l BapiaHT TUM 6iJiblile BUNIPAaBAAHUH, L]0

ing caldera from the southwest to the northeast
[Huang et al., 2015].

Configuration of partial melting areas of
basalts and rhyolites in the crust is drawn along
the decrease isoline 5% Vp. Area of the Mud Vol-
cano group is only one place in the northeast-
ern part of the Yellowstone caldera where they
can come to the surface if consider fig. 2.85. We

rpyna po3MilllyeTbCA Y BY3-

had to assume presence of

JIi IepeTUHy AiaroHaJabHOI
i OpTOrOHA/MILHOI Mepexi yeT-
BEPTUHHUX PO3JIOMIB i3 Tpi-
IIMHOMOAIOGHUM ONepeHHAM
[Byrd, 2014], ne BUxoau MaH-
TIAHOIO reJiito XapaKTepUu3sy-
I0TbCA MaKCUMaJIbHUMH 3Ha-
yeHHAMU R/Ra 151 KasibJiepu
(cepenne 15,66). Came nen
BY30JI IEPETHUHY PO3JIOMIB €
HaWOi/bLI IMOBIpHUM KaHa-
JIOM BUXOJY TeJlilo i BOAHIO

channel through which flu-
ids could reach the surface
in the northeastern corner
of the partially melted rhy-
olite in the area of the Mud
Volcano group. This option
is all more justified because
the group is located at the
junction of diagonal and
orthogonal network of Qua-
ternary faults with crack-
like plumes [Byrd, 2014].

B IPYIy IpA3bOBi ByJIKaHH.
I[i pe3ysbTaTu BIeplie
JalTh MiJCcTaBy NPUITyCKa-

There the mantle helium
outputs are characterized
by the maximum R/Ra val-

THU YHiKaJbHUU BUNAJ0K
NPUCYTHOCTI MaHTIWUHOTO
rejlito B KOHTUHEHTAJIbHIN
Kopi B rpyni I'pa3boBoro
BYJIKaHy, 10 pi3KO KOHTpa-
CTy€ 3 KOpPOI CepesjMHHO-
OKeaHiYHUX XpebTiB i oke-
aHIYHUX OCTPOBIB, A€ Len
dbeHOMEH crnocTepiraerbcs

Th SIAHTHEN,

LAYDRIt, K5

Uperrminask Zacnian
Benasumm

ues for the caldera (average
15.66). This junction of fault
crossings is the most likely
channel for release of heli-
um and hydrogen into the
group of mud volcanoes.
These results are the first
to suggest a unique case of
mantle helium presence in

NOBCIOJHO, a 3HaYyeHHsA R/Ra
nocsrae 35 [Graham, 2002].

the continental crust of the
Mud Volcano group. This is

CepenHsa KOHLeHTpa-
1ig 60 3pa3kiB BOJHIO 3 rasiB
dymapos ['ps3b0BOTO ByJIKa-
Hy ctaHoBUTb 0,62 + 1,09%,
TOJAI 4K AJiA BCi€l KaabJepu
(128 3paskiB) — 0,538 *
1,18%.

Jliama30H 3MiH KOH-
LleHTpaLii BOAHIO B rasax
rizporepmMaJibHUX CUCTEM
ayxe Besnkuit: Bijg 0,0001%
(EnyioycTOHCbKA KaJibje-
pa) [Bergfeld et al., 2011] go 20,3% (nmiBHi4Ha
KanidopHis, reiizepu) [Lowernstern, Janik,
2002], To6TO eKcTpeMaJibHi BEJIMYUHU Bifpi3-
HATbCA B 203 000 pasiB. MakcumasibHe 3Ha-
yeHHs 3adikcoBaHo B KanidopHnii. Ha gymky
aBTODIB, ra3y, B TOMY YHUCJIi BOJlEHb, ABJISAIOTH
co6ot0 cyMill pesikToBOro i Metamop@didyHo-
ro NoXOJpKeHHs, 1[0 YTBOPHUJIACS B pe3yJbTaTi
B3a€EMO/ii KapOOH- i HATPINYTPUMYIOUUX MOPiz
3 BOJIOIO B rifjpoTepMaJibHOMY pe3epByapi. BHe-

changes.

Fig. 2.85. Outputs of mantle fluids, Qua-
ternary faults (a) and a schematic model
of the Yellowstone coro-mantle magmatic

system (b):
1 - outline of the Yellowstone caldera; 2 - ex-
its of mantle helium and hydrogen; 3 - faults;
4 - the Mud volcano group; 5 - seismotomo-
graphic profile. Fig. 2.85a was compiled based
on materials [Bergfeld et al., 2011; Byrd, 2014;
Lowerstern et al,, 2014; Farrell et al., 2014], fig.
2.85b according to [Huang et al, 2015] with
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in sharp contrast to the crust
of mid-oceanic ridges and
oceanic islands where this
phenomenon is observed
everywhere and the R/Ra
value reaches 35 [Graham,
2002] .

Average hydrogen con-
centration of 60 samples
from the fumarole gases of
the Mud Volcano is 0.62 *
1.09%, while for the entire
caldera (128 samples) itis 0.538 + 1.18%.

Changes range in hydrogen concentration
in gases of hydrothermal systems is very large:
from 0.0001% (Yellowstone caldera) [Bergfeld
etal, 2011] to 20.3% (Northern California, gey-
sers) [Lowernstern, Janik, 2002]. There extreme
values differ by 203,000 times. Maximum value
was recorded in California. The authors state
that gases (including hydrogen) are a mixture
of relict and metamorphic origin. Thyey were




COK BYJIKAQHIYHOTO rasy, 10 Ha/IXOAUTb i3 HUXK-
yes3aJsdararwyol iHTpy3ii, He3Ha4YHUU. Bucokui
BMicT BogHI0 (16,06%) B rasax o-Ba Cokoppo
B Mekcul1li NOB'A3yI0Th i3 BUCOKOTEMIIEPATYP-
HOIO CEepIIeHTHHI3al[i€0 OCHOBHUX Ta yJbTPaOC-
HOBHUX IOPiJ NiJi OCHOBHUM TifipoTepMaIbHUM
ropu3oHToM [Taran et ai., 2010]. ¥ TepmanbHuX
NOTOKax y3J0BX 3axigHoro cxuuay CxigHo-
Adpukancbkoro pudty B Edionii BogeHb mpak-
THUYHO BiZICYTHiH (cepeAHs KOHLeHTpallis MeHIIe
0,01%) [Minissale et al., 2017]. [IpoTe cepeaus
BesinuuHa R/Ra (6,37) pana niacTaBy aBTopam
BU/IIJINTU MaHTiHY KOMIIOHEHTY rasiB, B TOMY
YU CJli BOAHIO.

CepeniHiil BMiCT BOJIHIO BUXO/IiB rasiB y rifi-
poTepMaJibHUX cMcTeMax (AuB. TabJ. 2.8, 17-59)
30H cy4yacHoI akTHuBi3allii craHoBUTh 1,1%, npu-
YoMy TiZIbKU B 12% pe3epByapiB L BeJIMYUHA
6isbine. ToMy Taki 30HU € BAPOOHUKAMH BOIHIO
MaJiol KOHLeHTpalLil.

Jeza3ayis 60dHI0 nid3eMHUX 800. Bcec-
BiTHBO BifjoMi BUX0aMU BOJHIO B MaJi, ge Moro
KOHIIEHTpallisl B ra3ax CTaHOBUTb 98%, 1oB's3aHi
3 YHIKa/JIbHOI0 reoXiMi4HO0 i Fe0JIOTIYHOI CTPYK-
TYPOI aKTUBHOI BOAHEBOI CUCTEMHU, aHAJIOTU AKOI
IIOKHU Hizle He BUsBJeHO [Prizhofer et al.,, 2018].
ToMy B IKOCTI Npe/ICTaBHUKA [[bOT'0 KJIACy pe3ep-
ByapiB /1 leTa/IbHOI0 aHa/li3y MeXaHi3MiB yTBO-
pEeHHS BO/IHIO 0OpaHi pe3y/ibTaTH A0CJiKEeHHS
rasiB 3 paHHbOKPE1/J0BOI0 TOPU30HTY MiA3€eMHUX
BoZ y wtaTi Kansac (CIIA), foBxx1Ha SKOro CTa-
HOBUTb 6/113bK0 1000 kM [Guelard et al., 2018].
3pa3ku rasiB BiZlibpaHi 3 0roJI0BKiB rifjporeoJio-
riunux cB. XeitH3-1 (Heins-1), CkotT-1 (Scott-1),
Coio [ropour-2 (Sue Duroche-2). /lns 3py4HOCTi
BUKJIaZly BOHY no3HaveHi sk X-1, C-1 1 C/I-2 Bix-
MOBIJHO.

Y TeKTOHIYHOMY IJIaHI CB. pO3TallOBaHi
y340BX MiAHATTA HiMaxa Ha 3axiz Bij 30HH po3J1o-
MiB ['yM6oJib/ITa KEMOPIKCHKOI0 3aK/Ia/JeHHS, SIKa
3HAxXOAUThCA Ha cxif Big KaH3acbKoOro cermeHTa
cepeIMHHO-KOHTUHEHTa/IbHOI pUPTOBOI cUCTe-
mu (1,1-1,2 mappa pokiB). Y 40 kM Ha NiBHIYHUHA
3axifg Big cB. C/I-2 orosito0Thcsa KiM6epJ 1iToBi
TPYOKU HUXKHBbOKPENUA0BOTO BiKy. BOHM CH/IBHO
CeprneHTUHI30BaHi ¥ MiCTATh Yy HAJJIMIIKY Ji3ap-
JUT Ta MarHeTHT, 10 NPOAYKYIOTb iHTEHCHUBHI
MarHiTHi aHoMaJil.

ApTesiaHCbKi CB. NpoOypeHi B pi3HUX pOKax:
1981 (X-1), 1982 (C-1) i 1987 (CA-2). Cepenns
BesindrMHa Ph Boau popiBHioe 7,45 +0,51. [licas
3aBepllieHHs OYpiHHA KOHIleHTpaIllisi BOJAHIO
ckJiaJsia B cB.: X-1-54,8%, C-1-40,7%, CA-2-91,8%.
ButijieHo 4OTUPH TUTIH TasiB. [lepiiui TUI SBJIsSIE
co6010 BiIbHUM ra3, Biaibpanuit y cB. C/I-2 Bifpasy

219

formed as a result of interaction of carbon- and
sodium-containing rocks with water in hydro-
thermal reservoir. Contribution of volcanic gas
coming from the underlying intrusion is insig-
nificant. High hydrogen content (16.06%) in the
gases of Socorro Island in Mexico is associated
with high-temperature serpentinization of basic
and ultrabasic rocks under main hydrothermal
horizon [Taran et al., 2010]. Hydrogen is practi-
cally absent (average concentration is less than
0.01%) [Minissale et al., 2017] in thermal flows
along the western slope of the East African rift
in Ethiopia. However, average value of R/Ra
(6.37) gave the authors reason to distinguish
mantle component of gases, including hydrogen.

Average hydrogen content of gas exits in
hydrothermal systems (see table 2.8, 17-59)
of modern activation zones is 1.1%. Only 12%
of reservoirs have this value higher. Therefore,
such zones are low-concentration hydrogen pro-
ducers.

Hydrogen degassing of groundwater.
The world-famous hydrogen deposits in Mali
are associated with the unique geochemical
and geological structure of the active hydrogen
system, the analogues of which have not yet
been found anywhere [Prizhofer et al., 2018].
There hydrogen concentration in gases is 98%.
Results of gas research from the Early Creta-
ceous groundwater horizon in the state of Kan-
sas (USA) were chosen as a representative of
this class of reservoirs for a detailed analysis
of hydrogen formation mechanisms. It is about
1000 km long [Guelard et al., 2018]. Gas sam-
ples were taken from the heads of hydrogeolog-
ical wells Heins-1, Scott-1, Sue Duroche-2. They
are marked as X-1, C-1 and SD-2, respectively
for ease of presentation.

Wells are located along the Nimach uplift
west of the Humboldt fault zone of the Cambri-
an deposition in the tectonic plan. It is located
east of Kansas segment of the mid-continental
rift system (1.1-1.2 Ga). Lower Cretaceous kim-
berlite pipes are exposed 40 km northwest of
well SD-2. They are strongly serpentinized and
contain an excess of lizardite and magnetite. it
produce intense magnetic anomalies.

There are artesian wells. drilled in dif-
ferent years: 1981 (X-1), 1982 (S-1) and 1987
(SD-2). Average Ph of water is 7.45 +0.51. After
completion of drilling concentration of hydro-
gen in the wells was: X-1-54.8%, C-1-40.7%,
SD-2-91.8%. Four types of gases are distin-
guished. The first type is free gas taken from
well SD-2 immediately after drilling comple-
tion in the Precambrian fractured basement




nic/is1 3aBeplieHHs OYPiHHS B OKEMOpiliCbKOMY
TpilMHYBaTOMy QyH/IAMEHTI, ie BOHA NpoHIlIa
90 M. /lpyruii i TpeTii TUIIK — 11e Ta3, BUJIOOYTHM
y 2011 p. 'asu yeTBepTOro TUMy 3i6paHi 3i cB. X-1
i C-1y 1982-1984 pp. 3MicT BOJHIO ¥ CB. 3MEH-
myeTbcd 3 yacoMm: y X-1 g0 5% (2014 p.), CA-2
no 20% (2012 p.), C-1 g0 18% (2008 p.).

[lepen6ayvaeTncs, 1110 ra3y NepuUIoro TUILY
YTBOPUJIMCS B NOPOJAX TPIlIMHYBAaTOrO KeMb-
pilicbkoro ¢pyH/laMeHTy B pe3y/bTaTi B3aEMOAIl
ayxHoi Bogu (Ph = 7,45 + 0,5) i3 3a/1i30BMicHUX
rabpo cepeIMHHO-KOHTUHEHTa/IbHOr0 pudTYy. L5
rirnoresa y3roJpKyeTbCs 3 perioHaJIbHO0 TipoJio-
riYHOI CUTYaALi€l0: BOAHI IOTOKU [UPKYJIIOTh
Ha BeJIMKI BificTaHi Biff pudTy. Y rasiB 3HaueHHS
R/Ra = 0,09+0,15 i Tpoxu migBuIeHui BmicT *H
[Goebel et al., 1983] y nopiBHAHHI 3 KJTaCHUHUMU
NIOKa3HUKaMH /1151 KOHTUHEHTaJIbHOI KOpHY, Y AKIN
MOXYTb 6YTU NPUCYTHIMH B Mi3epHill KiJIbKOCTI
MaHTIWHUM reid i BogeHb. ['a3u Apyroro Tumy
YTBOPEHI TaKUM e LUIJIAX0M, fIK i IepLIoro, xo4a
BOHM MOXXYTb OyTH 3apakeHi BoZiHeM, 1110 yTBO-
pHUBCA NIPU TPUBAJIOMY KOHTAKTI JIY?KHOI BOJLH
3 o6casHUMHU Tpy6amu cB. KopoBa npupoja Boj-
HIO BCTaHOBJIEHA TaKOX Yy BOJOHOCHUX F'OPU30H-
Tax Ha AppukaHcbkoMy (6acelH BiTBaTepcpaHn)
i Kanapcbkomy (6aceriH TiMMiHC) KpaToHax, Xxo4a
H0Oro yTBOPEHHS OSICHEH] He XIMiYHUMU peakKIlisi-
MM, a PaZlioJ1i30M JIy>KHOI BOJM i/l BIVINBOM a-BU-
npoMiHioBaHH4 [Lin et al, 2005; Li et al.,, 2016].

OckiJIbKY BUXOAW BOAHIO B Masi — siBuUlIe
eKCTpaopAuHapHe, NOTPiIOHO KOPOTKO PO3IJISAHY-
TH 0COGJIMBOCTI re0JIOTivHOI i rijporeosioriyHoi
6ynoBU 1boro panoHy [Prizhofer et al., 2018].
Y 1987 p. Ha pinanui bypake6yry B 50 KM Ha niB-
HiYHUU 3axif Big Bamako npu 6ypiHHi rigpore-
oJioriyHoi ¢B. byry-1 BoapuB cTpyMiHb rasy, 1o
mictuB 98% BozHI0. CB. po3TalioBaHa B 6aceiiHi
Tambaypa 3axifjHOaQppUKAHCBKOTO KpPaTOHY,
Jle oroJinjia Me3030MChKi 10JIEpUTOBI Cisi, SKi
NepeKpUBaThCA HEONIPOTEPO30MCHKHUMHU OCa-
JOBHUMHM NopoAamMu. [HTeprnpeTalisa pe3yibTaTiB
CeMCMOPO3BiJIKU BUCOKOI pO3/iJIbHOI 3JaTHOCTI,
B paiioHi cB. Byry-1 (puc. 2.86) BusiBUJ1a Bi KBiT-
KOMOAIOHI CTPYKTYpH, YTBOPEHi B pe3yJbTaTi
3CYBHHMX TEeKTOHIYHUX JledopMmaliiii [Briere et al.,
2017]. llepenbavaeThbcs, 110 B HUX 3aJATal0OTh
CKyITYeHHS BOJHIO.

where it passed 90 m. The second and third
types are gas produced in 2011. The fourth type
gases were collected fromwells X-1 and C-1 in
1982-1984 years. Hydrogen content in well
decreases over time: in X-1 to 5% (2014), SD-2
to 20% (2012), C-1 to 18% (2008).

[t is assumed that gases of the first type
were formed in rocks of the fractured Cam-
brian basement as a result of the interac-
tion of alkaline water (Ph = 7.45 % 0.5) from
iron-bearing gabbros of the mid-continental
rift. This hypothesis is consistent with region-
al hydrological situation: water flows circu-
late at great distances from the rift. Gases have
R/Ra = 0.09%0.15 and a slightly increased *H
content [Goebel et al., 1983] compared to clas-
sical values for the continental crust where
mantle helium and hydrogen can be present
in small amounts. Gases of the second type are
formed in the same way as the first. They can
be contaminated with hydrogen formed during
prolonged contact of alkaline water with the
casing pipes of well. Crustal nature of hydrogen
was also established in aquifers on the African
(Witwatersrand basin) and Canadian (Timmins
basin) cratons. Its formation is explained not by
chemical reactions but by the radiolysis of alka-
line water under influence of a-radiation [Lin et
al, 2005; Li et al,, 2016].

Hydrogen production in Mali is extraor-
dinary phenomenon. lit is necessary to briefly
consider features of geological and hydrogeo-
logical structure of this area [Prizhofer et al.,
2018]. Hit by jet of gas containing 98% hydro-
gen was in 1987 in the area of Burakebug 50
km northwest of Bamako, during the drilling of
the hydrogeological well Buga-1. It is located
in the Tambaura basin of the West African cra-
ton where Mesozoic dolerite salts are exposed.
[t is overlain by Neoproterozoic sedimentary
rocks. Interpretation of the results of high-res-
olution seismic exploration in detail in the area
of well Bugu-1 (Fig. 2.86) revealed two flow-
er-like structures formed as a result of shear
tectonic deformations [Briere et al., 2017]. It is
assumed that there are accumulations of hydro-
gen in them.

Fig. 2.86. Geological interpretation of seismic exploration with
high resolution in area well Bugu-1 [Briere et al.,, 2017]
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CB. Byry-1 6ysa 3arJsyiieHa Ha IMIMO6UHI
112 M yepes3 Bubyx rasy B 1987 p. [Prizhofer et
al,, 2018]. Tinbku B 2011 p. kaHa/ICbKa KOMIIaHis
PETROMA ii po3koHcepByBaJa, 11106 BUKOPUCTO-
BYyBaTH BOJleHb /115l 3allpaBKU €KCIIepUMEHTAaJIb-
HOI eJleKTpocTaHLil mo6Jsun3y cesa. /lo cepnHs
2018 p. esleKTPOCTaHIif YCHOIIIHO NpaljoBaja 2
pPOKHU. Y IbOMY K polLi B pajiiyci 25 KM HaBK0JIO
Hei Oy/1U cneniasibHO Npob6ypeHi 14 cB. rIMbU-
Hoto Big 105 o 1807,4 M, B AKUX He 3adikcyBaiu
3MeHIlIEeHHS IPUIJIMBY BOAHIO.

[Ipn cnpo6ax BUABUTHU NPOSABU BOAHIO
B CMy3i nepe/6auyBaHUX POJOBHUIL, 1110 IPOCTS-
raroTbcs Ha cxozi CIIA Bif kaHaZCbKOT0 KOPAOHY
Jo Kanzacy, 6yJio BUsIBJIEHO TOPiBHSAAHO HEBEJIH-
Ki IPUTOKHU H: iHOZI 3MilIaHOTO MOXOAKEHHST:
NPUPOJHOro Ta TeXHOreHHOro. /lsig poJoBuIL
TJIMOMHHOTO ra3y BiITOBIJHUM € KOPOBe NOXO-
JDKeHHs, TOB'si3aHe 3 ceplrieHTHHi3alieo MadiTiB
i ynipTpamadiTiB Ta/a6o nofi6HUMHU 3a XiMi3-
MOM INpolLecaMHy 3a yY4acCcTH JBOBAaJIEHTHOTO
3asiza. Onpo6yBaHHA BUXO/iIB BOJIHIO, 3 IKHMH,
MOXXJIMBO, MOXYTh OYTH MOB's13aHi po0BUIIa,
npooBxkyeTbca [[opauenko, 2019], ninecnps-
MOBaHO HUM 3 2012 p. 3aliMa€eThCs KOMIMaHis
Natural Hydrogen Energy LLC. [i cniBpo6iTHMKH
MIYKAThb (B TOMY YUCJIi i 328 KOCMO3HIMKaMH)
HacaMmnepe/ nposiBu H: ycepearHi Ta 106113y
Bi/l OBaJIbHUX 3alaJiuH, 3yCTPIHYTUX paHille
i Ha CxigHO€eBponelchbKik naatdopwmi. [Ipuny-
CKa€ETHCH, 10 LI MOBEPXHEBI CTPYKTYpPH BiAIO-
BiflaloTh BUX0AaM «Tpyo6 Jerasanii». BigzHoBHa
AKTUBHICTb BO/IHIO PYHHYE NPUPOJIHI CTPYKTYPHU
0Ca/iiB, CIPUAIOYHU IX pO3NYLIEHHIO Ta OCiJTaHHIO.
Ha caiiTi komnaHii 3a3Ha4eHo, 1[0 J10Ci BiIKPUTTS
poAoBHUIL OYJIM BUNIaAKOBUMM (iX KiJibKa, HalBi-
JnoMinie - Ha niBAHI Masi B 2012 p., riubuHa -
JleCATKU MeTpiB, BMIcT H: - 98%). Tenep nepef,
OypiHHSIM MOIIYKOBUX CB. BUZiJIEHO TEPUTOPIii
3 BUXOZIlaMHU BOJHIO J10 KiJIbKOX T/A006Yy (mJoia
He Ha3BaHa). Ha ofiHil 3 mepcrneKTUBHUX JIiJs-
HOK Nepe0avya€eTbCcsl MPOOYPUTHU CB. TJIMOUHOIO
3-4 KM, [OCATTHU pe3epByapy BOJHIO, ras, 1o
HaJAXOAUTb HA MOBEPXHIO, IOCTAa4YaTHU Ha poO3-
TallOBAaHUU HemoJaJsliKk 3aBOJ, 3 BUPOOHULITBA
aMiaky. BigomocTi npo peaJsizanito npoekTy
cynepeususi. ¥ micuesiit npeci (The Nebraska
Signat Big 08.01.2019 p.) noBigOMASAETHCA
3 MOCUJIAaHHSIM Ha KepiBHUKA GipMu mpo 3aBep-
maJbHUM eTan pobiT. Jlo KiHIg Micsus pesep-
Byap Ma€ 6yTH JOoCATHYTUH. Yepe3 Tpu Micsli
(16.04.2019 p.) y m0oAeHHHUKY HOBUH HadTOra-
30BUX KoMmaHil Hartenergy iizieThbces, o Natural
Hydrogen Energy LLC Tinbku niaHye 6ypiHHSA
CB. Ha 3a3Ha4yeHill AiagHLi. ¥ BepecHi Ha caulTi
Natural Hydrogen Energy LLC noBigoMasieTbcs
Npo ycrilllHe 3aBeplieHHs OypiHHA Ta HAOYTTs
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Well Bugu-1 was stopped at depth of 112
m due to gas explosion in 1987 [Prizhofer et
al.,, 2018]. Only in 2011, the Canadian compa-
ny PETROMA deconserved it in order to use
hydrogen to refuel an experimental power
plant near the village on. By August 2018 the
power plant had been operating successful-
ly for 2 years. In the same year 14 wells were
specially drilled in 25 km radius around it with
a depth from 105 to 1807.4 m. There were no
decrease in hydrogen inflow.

Relatively small inflows of Hz were found
sometimes of mixed origin: natural and tech-
nogenic during attempts to develop hydrogen
manifestations in a strip of suspected deposits
stretching in the east of the USA from the Cana-
dian border to Kansas. Crustal origin associated
with serpentinization of mafic and ultramafic
and/or chemically similar processes involving
ferrous iron is appropriate for deep gas depos-
its. H? deposits can be associated hydrogen
exits. Their testing continues [Gordienko, 2019]
since 2012 by the company Natural Hydrogen
Energy LLC. Its employees are primarily look-
ing (including through space photographs) for
H: manifestations in and near the oval depres-
sions encountered earlier on the East Europe-
an Platform. It is assumed that these surface
structures correspond to the exits of «degas-
sing pipes». Regenerative activity of hydrogen
destroys natural structures of sediments and
contributs to their loosening and sedimenta-
tion. The companyas website states that so far
the discoveries of deposits have been acciden-
tal (several of them, the most famous — in the
south of Mali in 2012, depth — tens of meters,
H:content — 98%). Now areas with hydrogen
yields up to several tons/day are allocated (the
area is not named) before drilling exploratory
well. On one of promising areas it is planned
to drill well with depth of 3-4 km. Then it is
planned to reach hydrogen tank. Gas coming to
the surface will be supplied to ammonia pro-
duction plant located nearby. Information about
implementation of the project is contradictory.
Local press (The Nebraska Signat dated January
8, 2019) reported with reference to the head of
the company about the final stage of the works.
By the end of the month the reservoir should be
reached. Three months later (April 16, 2019),
the Hartenergy oil and gas company news dia-
ry states that Natural Hydrogen Energy LLC is
only planning to drill well on the specified site.
In September, the website of Natural Hydrogen
Energy LLC reported successful completion of
drilling and acquisition of valuable experience.
According to it “production of hydrogen and




IIHHOTO JIOCBiAly, 3Ti/lHO 3 AKUM «MOJUBUUN
BUJ00YTOK rasiB BOJHIO Ta resyimo». 3roioM
CUTYyallif], 3BICHO, MPOACHUTHLCA. AJle CbOTO/IHI
JOBOJAUTBCA KOHCTATYBATH, 1110 OIIUC POJLOBHUILA
Ta KOro NpUINOBEPXHEBUX NPOSBIB BiJICY THIM.

[IpupoaHo, K10 BUKIOYUTH iHPpOopMaliito
Ha KUITaJIT: "Ha 3aX0/ii MOCKBM rOTOBE PO/IOBUIIE
BO/IHIO 3 KOHLIEHTpaLi€lo 1 MJ1/J1 NpoCTAraeThbCs
Jlo rin6unm 65 kM [lopguenko, 2019]". Ha »xaub,
noZi6Hi ny6Jiikalii He TOOAMHOKI.

3a pe3ysibTaTaMU AOCJi[?)KEHb BUSBJIEHO
BeJIMKe 3a IJIOLEel0 BOJJHEBe POJOBUIe JiaMe-
TpOM 8 KM, 1[0 CKJIAJIAETHCS SIK MiHIMyM i3 n'TH
pe3epByapiB BOAHIO, pO3/iJIeHUX J0JEePUTOBU-
MU cisiaMu. HakonmnyeHHs BOJHIO IOB'sA3aHe
3 JAOJIEDUTOBUMHU COJIIMHU, L0 YepryHThCH
3 HapaMHy 0CaZ0BUX MOPiA 1 apTe3iaHCbKUMHU
BOJHUMHU TOPU30OHTAMHU, IKi 0OYMOBJIIOIOTH
BepTHKaJIbHY Mirpaijito BoJjHI0 i Horo BUTIK
(puc. 2.87).

[IpucyTHicTb caiZiiB Ha/i3BUYalHO HecTa-
6iibHOr0 MOHOOKCcUAY Byrenio (CO) cBigUUTH
IpO Cy4dyacHe pO3BaHTaXXeHHA rasy pa3oM
3 BOJI0I0 3 TiipOreoJIoriyHOr0 TOPU30HTY, 1110

helium gases is possible”. Eventually, the situa-
tion will become clearer. But today we have to
state that there is no description of deposit and
its near-surface manifestations.

Naturally, if we exclude information such
as: in the west of Moscow, a ready-made hydro-
gen deposit with a concentration of 1 ml/1
extends to a depth of 65 km [Gordienko, 2019].
Unfortunately, such publications are not isolat-
ed.

Large hydrogen deposit with a diameter of
8 km was discovered according to the research
results. It consists of at least five hydrogen res-
ervoirs separated by dolerite salts. Accumu-
lation of hydrogen is associated with dolerite
salts alternating with layers of sedimentary
rocks and artesian water horizons. It determines
vertical migration of hydrogen and its leakage
(Fig. 2.87).

Presence of traces of extremely unstable
carbon monoxide (CO) indicates modern dis-
charge of gas together with water from hydro-
geological horizon lying deeper in the basement.
[t is evidenced by the large amount of radiogenic
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Fig. 2.87. Hydrogen reservoirs along the profile on the Burakebug section
[Prizhofer et al., 2018]

3aJiArae ruobie y GyHjaMeHTi, Ipo 1110 CBiAYUTH
BeJIMKa KIJIbKICTh paiioTeHHOTO TeJlito i aprony
B acollianii 3 NIM6MHHUM a30TOM. bisbi KoH-
KpeTHO MexaHi3M reHepariiii BoJJH0O He 06r0BO-
pIOBaBCs, X04a HaBesieHa iHpopMallia 03BOJISAE
NPUIYCKAaTU KOT0 KOPOBY MPUPOAY, OCOBIHUBO
AKIL0 BpaxyBaTH, 1110 B cB. byry-1 cepeiHe 3Ha-
yeHHsI R/Ra <0,1 mopiBHSAHO 3 aHAJOTiYHUM
noka3HukoM y Kausaci, Kanazi ta I[liBgenHnin
Adpuiii.

Y Tabu. 2.9 noka3aHi perioHasibHi OL[iHKU
AQHOMAaJIbHUX KOHIIeHTpalliil BOJHIO B Mij[3eM-
HUX QJII0iAaX PiISHUX F€OTEKTOHIUHUX CTPYKTYP
KoJumHbOro PagsaHcekoro Cow3y, ae Bifo-
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helium and argon in association with deep nitro-
gen. More specifically the mechanism of hydro-
gen generation was not discussed. Although
given information allows us to assume its crude
nature, especially if we take into account that
well Bugu-1 has an average value of R/Ra <0.1
compared to a similar indicator in Kansas, Can-
ada and South Africa.

Table 2.9 shows regional estimates of
anomalous concentrations of hydrogen in
underground fluids of various geotectonic struc-
tures of the former Soviet Union, where the
results of 2,000 gas analyzes of fluids of vari-
ous origins from 246 well [Shcherbakov, Kozlo-




6paxeHi peaysbraTu 2000 razoBux aHasiziB
baroifiB pizHoro noxo/pxkeHHs 3 246 cB. [Llep-
6akoB, Ko3sioBa, 1986]. BojieHb HaJIXOJUB Pa3oM
3 ¢ur0ilaMU 3 JIAaCTOBUX ra30BOJHUX PO34HHIB,
TPIMMHHOXUJbHUX MaparijporepM, ra3oBUX
CTPYMEHIB i ByJIKaHIYHUX eMaHalii. PerioHanb-
HUU GOH BOAHEBUX NMPOSABIB OKpEMHUX palioOHiB
KapTorpagoBaHO 3Ti/lHO 3 TEOPETUYHUMU Iepe-
JIYMOBaMH 3a aHAJIOTI€IO i3 CyMIXKHUMU Ta BUBYe-
HUMU parioHaMU. Hail6inb1i cepeHi aHOMabHI
KOHIleHTpalil BoaH (45 MJ1//1) 3apeecTpoBaHi
B [Ipun'sarcekiii i [HinpoBcbKo-/[oHelLbKiM 3ana-
JIMHAX, HaWMeHIi (2 MJ1/J1) — Ha JJaBHiX MJaT-
dopmax. CepeiHA KOHIIeHTpallis BOJHIO B CEMU
cB. y 1/13 ctranoBuTh 0,13% [HoBocusenkui,
[apyn, 1982].

va, 1986] are shown. Hydrogen came together
with fluids from reservoir gas-water solutions,
fracture-vein parahydrotherms, gas jets, and
volcanic emanations. Regional background of
hydrogen manifestations of individual regions
is mapped according to theoretical prerequisites
by analogy with adjacent and studied regions.
The highest average anomalous hydrogen con-
centrations (45 ml/1) were registered in the
Pripiat and Dnipro-Donetsk Rift, the lowest (2
ml/1) on ancient platforms. Average concentra-
tion of hydrogen in seven wells in DDR is 0.13%
[Novosyletskyi, Sharun, 1982].

Table 2.9

Regional estimations of hydrogen concentrations in underground fluids of various geological structures
of the former USSR [Shcherbakov, Kozlova, 1986]

oD, A,
Tectonic regions n ml/1 ml/1
X X
Ancient platforms: Eastern European and Siberian 67 0.28 20
Stable shields, massifs: Anabar, Ukrainian, Baltic ’ ’
Syneclies: Baltic, Moscow, Caspian, Vilyuy. Anticlises: Belarus, Voronezh,
140 1,35 14
Volga-Urals
Activated structures - avlakogens: Pripiat, Dnipro-Donetsk 335 4,0 45
Hercynids - epihercynian platforms: Scythian, Turanian, West Siberian plates | 1084 13 14
Superimposed depressions of regions of epiplatform orogeny: East Chui, Is- 20 13 )
syk-Kul, Fergana, Kuznets, Baikal
Alpides, structures of the Mediterranean belt: Indolo-Kuban, Tersko-Caspian, 253 12 125
Pre-Kopetdag depressions; Kuryn, Western Turkmen depressions
Structures of the Pacific belt. 30 12 75
Transition zone structures, early: Sakhalin, Western Kamchatka
Transition zone structures, late: Eastern and Central Kamchatka, Kuril arc 43 12 -

Note: n - samples number; f, x - average regional background values of hydrogen concentration, ml/l; A, x - average

regional anomalous values of hydrogen, ml/1

Y Kypelicbkiii cuHekJ1i3i CubipcbKkoi niat-
bopMu cepeiHS KOHIIEHTpAaIlisl BOAHIO B Mi/I3eM-
HUX BOJlaX KEMOPiMCbKOr0 TOPU30HTY CTAHOBUTD
0,36-0,38% (10 cB., 28 aHaJ1i3iB), MasIe0301CHKO-
ro — 0,33-0,45% (9 cB., 21 anaxni3) [/IMTBUHOBA,
2019]. ¥ 3axizgHo-CubipcbKili HU30BUHI cepeiHA
KOHI|eHTpallisl BiJIbHOTO I pO3YUHEHOTO0 Y BOAI
BOJIHIO TI0 78 BUMipaM cTaHOBUTH 5,8-15,2%
y epepaxyHKy Ha 6€3BOJIHHUH NpU razoHacuye-
HocTi 10% [MosiyanoB, 1981]. [HmuMH ciioBamy,
1J1 Bogu MicTUThCAa 6J1M3bK0 0,6% BOAHIO.
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Average concentration of hydrogen in
underground waters of the Cambrian horizon
is 0.36-0.38% (10 samples, 28 analyses), of the
Paleozoic — 0.33-0.45% (9 samples, 21 analyz-
es) [Litvynova, 2019] in the Kurei syneclisis of
the Siberian platform. Average concentration of
free and dissolved hydrogen in water according
to 78 measurements is 5.8-15.2% in anhydrous
terms at a gas saturation of 10% [Molchanov,
1981] in the West Siberian Lowland. In other
words, 1 liter of water contains about 0.6%
hydrogen.




KoH1leHTpallis BOJHIO B 3eMHil KOpi MOoXKe
OyTH BUKJIMKAaHa Pi3HUMHU peakLiiMU, B AKUX
BO/Ia Bijiirpae poJib joHopa. «POHOBI BMiCTH BO/I-
HI0 00YMOBJIEH]I IEpeBaKHO MPOIecaMu Pafioizy
niJI3eMHUX BOJI i pO3KJ1a/laHHsI HAQTOOPraHiYHUX
pe4YoBHH IiJi BIIJIMBOM BOJEHbIPOAYKYIYUX
GakTepill i MiABUIIYIOTbHCA 3 TJIMOUMHOK TeMIle-
paTyp. YTBOpeHHA aHOMaJIbHUX KOHILleHTpaLii
BO/IHIO B 3eMHil KOpi BiI0OyBa€eTbCs HacaMIepes
B pe3yJbTaTi B3aEMOZil BOAY 3 HUXKYUM ByTJie-
1|eM, 3a/1i30M Ta KOT0 OKCH/IaMHU 3a TeMIIepaTypHu
500 °Ci Buuie » [lllep6akoB, KossoBa, 1986, c. 65].
He o6iiiiiocs 6e3 puTyanbHOI 3raIkKU Npo Te, L0
aHOMaJ/IbHa KOHLeHTpalid BOAHIO B IPUPOJAHUX
buroiax MoXke OyTU YTBOpeHa IVIMOMHHOIO Jiera-
3aliiero 3eMJii, IpUYOMY HiSIKUX MipKyBaHb 3 [[bO-
ro NpUBOAY HaBeJleHO He OYJI0.

AHanisyo4u pe3ysbTaTy TabJIUYHUX MaTe-
piaJiiB, IPUXOAUMO [0 BUCHOBKY, 1110 IPAKTHUYHO
BCi BOJHEBI MPOsIBU NPUYpPOU€EHi 10 HadpTOorazo-
HOCHUX perioHiB.

Jderasanisa BoAHIO yJbTPa6a3uTOBUX
MacMBiB. OporeHHu# macuB PoHjia B IcnaHii BUAj-
JIIETHCA CepeJi aHAJIOTIYHUX CTPYKTYp THUM, 1110 €
HaMOI/JIbIIMM Y CBITI CKyITY€HHSIM OTr0JIeHb MepU-
notuTiB [Etiope et al., 2016]. 3a cBo€to mprpo010
BiH Bifjpi3HA€THCA Big odioniTiB abo iHTPY3iK
BHUBEpP)KEHUX MOPiJ;, OCKiIJIbKU SIBJISE COHOM0
NPOAYKT Pi3HUX TEKTOHIYHUX | MarMaTUYHUX
npotiieciB Asnbnilicbkoro oporeHesy. [lepuoTutu
MacCHUBY CKJIaZleH]I HacaMmIlepe[ JepoJiTaMu 3 IiJ-
NOPSZKOBAHOIO KiJIbKICTIO rapuoypriTis, AyHITIB
i wapiB MadivyHUX MOPiz.

XiMiyHMH i i30TOMHUMN CKJaJ ra3iB BU3Ha-
YaJiu TIJIbKH i3 CTPYMKIB, L0 XapaKTepPU3YIThCA
MiHiMasibHUM BUTOKOM (MeH1e 1.1/c), Ph=10,74
+ 1,18, migBUlIEeHOO MiHepasti3alli€to i IpUCYTHi-
cTio Ca-OH daitiiii, ocKiIbKY 3a CBilUeHHSIM ToIe-
peAHix my6JiiKaliil iX BoJja 3 METaHOM i BOJJHEM
B [IEPULOTUTOBUX MAaCUBax HaZXO4UTh I10 [OJIOB-
HUX PO3JI0Max 3 [MIMOMHHMUX MiJJBOJJHUX FTOPU30H-
TiB. [[py40My OCHOBHOI0 METOI0 BUBUYEHHS OYB
MeTaH, Xoua IpU 06roBOpeHHI MexaHi3My Horo
yTBOPEHHS 3auinajacsd ¥ npupoza BOAHIO.

KoHueHTpalis BOAHIO Ha/I3BUYalHO HU3bKA
(mente 0,01%), 1m0 He € YUMOCh HE3BUUYAUHUM
JUJIS1 CEpTIeHTHHITOBUX MacuBiB. BoHa Moxke 6yTH
06yMOBJIEHA 1OT'0 BUTPATOIO B MPOLECI CHHTE3Y
®imepa-Tpona npu rigpysansi CO: abo noriu-
HaHHAM Mikpo6amu [Etiope, 2017]. Taka KOHLeH-
Tpalif BOAHIO B ra3ax i3 CTpyMKIiB CBiJYUTH PO
M0r0 JaBHE NOXO/PKEHHSA 6€3 3HaYHOT'0 Cy4YacHOI0
NPUILJIMBY. Y TaKOMY BUINIAJIKY, K BiJlOMO, K1OT0
reHepallis BiZjoyBaeTbcsl IPU aKTUBHOMY BILJIUBI
KpeMHe3eMy i NIPUCKOPEHUX TeMIaxX TpaHCcPop-
Marii Fe?’y BTOpUHHI MiHepa/u W HassBHOCTI
JIY>KHOI BOZM B opax a6o posJiomax. [HIumu cJio-
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Hydrogen concentration in the earth’s
crust can be caused by various reactions where
water plays the donor role. “Background con-
tents of hydrogen are caused mainly by pro-
cesses of radiolysis of underground waters and
decomposition of oil-organic substances under
the influence of hydrogen-producing bacteria
and increase with depth of temperature. For-
mation of hydrogen abnormal concentrations
in the Earth’s crust occurs primarily as a result
of water interaction with lower carbon, iron
and its oxides at a temperature of 500 °C and
above” [Sherbakov, Kozlova, 1986, p. 65]. There
was a ritual mention of the fact that abnormal
concentration of hydrogen in natural fluids can
be formed by deep degassing of the Earth and
no reasoning was given in this regard.

We come to the conclusion that almost all
hydrogen manifestations are confined to oil and
gas-bearing regions during analyzing the results
of tabular materials.

Hydrogen degassing of ultrabasic mas-
sifs. The Ronda orogenic massif in Spain is dis-
tinguished among similar structures by being
the world’s largest cluster of peridotite outcrops
[Etiope et al.,, 2016]. It differs by nature from
ophiolites or intrusions of igneous rocks. It is
a product of various tectonic and magmatic pro-
cesses of the Alpine orogeny. Peridotites of the
massif are composed primarily of lherzolites
with subordinate amounts of harzburgites, dun-
ites and layers of mafic rocks.

Chemical and isotopic composition of gas-
es was determined only from streams charac-
terized by a minimal outflow (less than 1 1/s),
Ph=10.74 + 1.18, increased mineralization and
presence of Ca-OH facies. According to previ-
ous publications their water with methane and
hydrogen in peridotite massifs enters through
main faults from deep underwater horizons.
Moreover the main purpose of the study was
methane. Nature of hydrogen was also touched
upon when discussing mechanism of its forma-
tion.

Hydrogen concentration is extremely low
(less than 0.01%). It is not unusual for serpent-
inite masses. It can be due to its consumption in
the process of Fischer-Tropsch synthesis during
CO: hydrogenation or absorption by microbes
[Etiope, 2017]. This concentration of hydrogen
in gases from the streams indicates its ancient
origin without significant modern influx. In this
case its generation occurs under the active influ-
ence of silica and accelerated rates of transfor-
mation of Fe?’y secondary minerals and pres-
ence of alkaline water in pores or fractures. In




BaMHU, IUTAaHHS PO IPUPOAY BOAHIO He 3/100Y/10
BIZANIOBiZ, X04a MeXaHi3MHU, 1[0 pO3IJIA[4A0ThCH,
MPaLOTh TiIJIBKU B KOPI.

AnanoriyHa cuTyanida ckJjanacd U npu
BHUBYEHHI rasiB i3 CTPyMKiB cepneHTUHI30Ba-
HOTO MEepUJ0TUTOBOTO MacuBy Xaky6a Xammo
B flnowii [Suda et al,, 2014]. TyT ocHOBHUM 06'€K-
TOM A0CJiIKeHHS 6YB TakoX MeTaH. KisbKicHi
XapaKTEepPUCTUKHU IrasiB i BOAU CXOXKi: KOHLleHTpa-
s BogHIo > 0,01%, Ph > 10, TeMnepaTypa BoJu
KoJIMBa€eThcs B Mexkax 41-60 °C. [ToxoaxeHHSs BOJ-
HIO, fIK i B IoNlepe/JHbOMY BUIA/IKY, [1OB'3y0Th
3 HU3bKOTeMIepaTypHUMHU npouecamu (50-60 °C)
CepreHTUHU3allil yIbTPAa0CHOBHUX MOPiJ y KOpi.

IlTo cTocyeThCa BUXO/IB BOJHIO B TepMaJib-
HUX CTPYMKax CeplneHTUHI30BaHOro y/abTpaba-
3utoBoro macuBy Kabeco sie Biga B [lopTyrasnii
[Marques et al., 2017], To indopmaliis npo HbOTO
B KOPOTKOMY INOBi/JOMJIEHH]I 0OMEXYETbCSA TiJb-
KW THM, 110 MOT0 KOHLEHTpaL i KOJUBAETHCA
Ha piBHi 0,01% 4yepe3 IMOBipHe MOTJIMHAHHSA
MiKpo6aMu, BUSIBJIEHUMU B MiHepaJibHil BOJ|.
[IpuyoMy KOTO YTBOPEHHS € HACIJKOM aKTUBHOI
ceprieHTHHi3allii HAa IIMOMHI TPU B3aEMO/Iii BoU
3 YJIbTPAOCHOBHUMHU NOPOJAMHU.

Jerasalisi BOAHIO I'PYHTOBUM MOBITPSIM.
llltaT Kansac (CILIA) — eauHUMH perioH y CBITi,
nie 3 nepepBamMu npotsaroMm 30 pokiB (iMneHb
1984-tpaBenb 2014 pp.) niziecnpsiMmoBaHO 3/ic-
HIOBABCS Bifib6ip Mpo6 3 IPpyHTOBOTrO MIAPY AJIs
JlOCJIi/[PKeHHA BOJIHIO i 3'iCyBaHHA 3B'A3Ky HOT0
MOXO/KEHHS 3 Y/IbTpabasuTaMu, TEKTOHIYHUMU
NOpyILIeHHAMH U nifiI3eMHUMHU Bogamu [McCarthy
etal, 1986; Jonsgard, 1988; Guelard, 2016]. [Ipu-
4YOMY 3pa3KH Bibupasucs 3 pisHUX GOpPM peJibe-
by rpyHTy (kuuieHi, Api6Hi nyocki AingHKY U
KizblLieBi 3anaZiiHu pisHoro po3mipy) (puc. 2.88).

other words question about hydrogen nature
was not answered.

Similar situation occurred during study-
ing gases from streams of serpentinized peri-
dotite massif of Hakuba Happo in Japan [Suda
et al,, 2014]. Methane was also the main object
of research here. Quantitative characteristics
of gases and water are similar: hydrogen con-
centration > 0.01%, Ph > 10, water tempera-
ture varies between 41-60 °C. Hydrogen origin
is associated with low-temperature process-
es (50-60 °C) of serpentinization of ultrabasic
rocks in the crust.

There are hydrogen releases in thermal
streams of the serpentinized ultrabasic mas-
sif of Cabec¢o de Vida in Portugal [Marques et
al., 2017]. Information about it limited only to
the fact that its concentration fluctuates at the
level of 0.01% due to the probable absorption
by microbes found in mineral water. Moreover,
its formation is result of active serpentiniza-
tion at depth during the water interaction with
ultramafic rocks.

Degassing of hydrogen by soil air. The
state of Kansas (USA) is the only region in the
world where (with interruptions for 30 years
(July 1984-May 2014) purposeful sampling from
the soil layer was carried out to study hydrogen
and find out connection of its origin with ultra-
basics, tectonic disturbances and underground
waters [McCarthy et al., 1986; Jonsgard, 1988;
Guelard, 2016]. Moreover, the samples were tak-
en from different forms of soil relief (pockets,
small flat areas and annular depressions of var-
ious sizes) (Fig. 2.88).
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Fig. 2.88. Well position and sampling points in the state of Kansas [McCarthy et al., 1986;

Coveney et al., 1987; Johnsgard, 1988; Guélard, 2016]
1 - well; 2 - profiles of hydrogen shooting; 3 - sections of hydrogen survey
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leoximiyHa 31i0MKa 6yJ1a MpoBeieHa Y3/10BX
IIKPOTHOTO NMPoQiJo, 110 NPOXOAUTH 6isd cB. C-1
[McCarthy et al., 1986]. Bigiopano 190 3pa3skiB
3 KuleHb (pockets) npubsausno yepes 800 m (0,5
MUJII) IS JoCimpKeHHs BoJiHIO (H:2), azoTy (N:),
Byrmiento (C), Byrsekucsoro rady (€O:) i BB (i3o-
npu). CepeiHil BMiCT BOJIHIO B ra3ax He mepe-
Buiye 0,005%, npryoMy BiH 3MiHIOBaBCA JeHb
y IEHb 3aJIEXKHO BiJl IOroAHUX yMOB. ToMy 3a aHoO-
MaJibHi 3Ha4YeHHs Opasiics Ti, KOJIM CriocTepiraso-
CsI IOCJIiOBHE X 30i/IbIIIeHHS Ha JeKiJIbKOX TOY-
Kax Bifibopy, micJiss 4oro BOHO pi3Ko NPUIUHSIOCS.
Y BocbMu BUnajikax (6/113bk0 4%) HaMiTUBCA IX
IPOCTOPOBUH 3B'A30K 3 po3sioMoM Himaxa, pos-
JIOMHO}0 30HOI0 ['yMb0s1b/Ta ¥ p03/10MaMU B QpyH-
AaMeHTi. Y 2008 p. KoHIleHTpalis BOAHIO B CB. C-1
Brasia 10 18% (11e MiHiMaJ/ibHaA BeJIMUMHA 32 BECh
nepion MoHiTopuHry [Guelard et al., 2018]). Ane
HaBiTh 1A KoHIeHTparisg B 3600 pasiB 6isbiie
BUMIpSIHOI B IPYyHTI 6isis Hel.

Bocenu 1987 p. B paMkax aucepTayiiHoi
po6oTHu «/locaigkeHHs po3JI0MiB MiBHiYHO-
neHTpaJbHOI yacTuHU KaH3sacy i ix 3B'I30k
3 aHOMaJliIMM BOJIHIO B I'PYHTI Ha cepe/JHbOKOH-
TUHEHTaJIbHIN pudTOBil cucteMi» («The fracture
pattern of north-central Kansas and its relation to
hydrogen soil gas anomalies over the Midcontinent
rift system») y 80 kM Ha niBHiUHUH 3axij Bij CB.
C-1 nmpoBegeHo noaboBi po6otu [Johnsgard,
1988]. ;i BUBYEHHS rasiB, y TOMY YHCJIi BOJIHIO,
Bifibpasu 135 3paskiB Ha ABOX AiITHKAX Y3/10BXK
KiJIbKOX KOPOTKHUX podisiiB. HeaBaxkarouu Ha BiJl-
JaJIeHiCTh AiSHOK Bif cB. C-1, cepeiHS KOHIIEH-
Tpaliisi BOAHI0 Takoxk AopiBHIOE 0,005%.

BudaBJieHHA W TpacyBaHHSA TeKTOHIYHHUX
NopylleHb BUKOHAHO 3a pe3yJibTaTaMM aHaJli3y
KOCMIYHHUX 3HIMKIB, KapT aepOMarHiTHUX i Ha3eM-
HUX rpaBiTalliiHUX 31OMOK, JIiIHIHHHUX CErMEeHTIB
ApeHaxkHoi cucteMu. [lopiBHAHHA po3nofiny
600 BUMipOBaHb KOHIEHTpaIllill BOJAHIO, Bif[0-
Mux A0 1987 p., y ToMy 4uc/i Heony6J1iKOBaHUX,
3 nepeZ6ayyBaHUMHU PO3JIOMaMU 0OKa3aslo, 10
TPOXM NlepeBUlleHi Il 3HaYeHHH B JeAKUX BUIA/-
Kax TSKIIOTb [0 HUX, TOOTO BOHU MOXYTb OYTH
KaHa/laMU BepTUKaJIbHOI Mirpatliii BiJibHOr0 BOJ-
HI0O 260 pO3BaHTAXXEHHSM BOJEHBYTPUMYIHOUUX
¢buroinis. Ha gymMKy aBTOpAa, pifiKicHa Mepexka Bij-
60py 3pazkiB (400 a6o 800 M) He A€ MOXKJIMBOCTI
BIIEBHEHO BU3HAYUTH Lie! 3B's130K. OJHaK MOXKHa
HaBeCTH 6iJiblI 3MiCTOBHE MOSICHEHHS TAaKOTO
pe3yJbTaTy, AKUU MOJIATAE B TOMY, L0 I'PYHT
HaBITb aKTUBHUX PO3JIOMIB He 3aBX/JU MiCTUTDb
BO/JIeHb B aHOMaJIbHil KisibkocTi. [Ipo e cBiguaTh
creriasibHi JIOC/AiKeHHS B IleHTpabHiN AnoHii,
Jle IepeKOHJIMBO J0Be/IeHO, 1110 KOHLleHTpaLig
BOJHIO 3aJIEKUTh BiJi TOTO, AKUMH 0CaZLOBUMH
nopoJiaMu 3anoBHeHi po3siomu [Sugisaki et al.,
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Geochemical survey was carried out
along the latitudinal profile passing near well
C-1 [McCarthy et al., 1986]. 190 samples were
taken from pockets approximately 800 m (0.5
mi) apart for hydrogen (H:), nitrogen (N:), car-
bon (C), carbon dioxide (CO:) and hydrocar-
bons (isopril). Average content of hydrogen in
gases does not exceed 0.005%. It changed from
day to day depending on weather conditions.
Therefore, abnormal values were considered
to be those when their successive increase was
observed at several sampling points. In eight
cases (about 4%) their spatial connection with
the Nimach fault, the Humboldt fault zone and
faults in the basement was outlined. In 2008
hydrogen concentration in the well C-1 fell to
18% (this is the minimum value for the entire
monitoring period [Guelard et al., 2018]). But
even this concentration is 3,600 times higher
than that measured in the soil near it.

Field work was carried out [Johnsgard,
1988] 80 km northwest of the well C-1 in the
1987 as part of the dissertation work «Frac-
ture pattern of north-central Kansas and its
relation to hydrogen soil gas anomalies over
the Midcontinent rift system». 135 samples
were taken at two sites along several short
profiles to study gases, including hydrogen.,
Average concentration of hydrogen is also
equal to 0.005% despite the remoteness of the
sites from the well C-1.

Detection and tracing of tectonic dis-
turbances was carried out based on analysis
results ofof space images, maps of aeromag-
netic and terrestrial gravity surveys and line-
ar segments of the drainage system. Compar-
ison of distribution of 600 measurements of
hydrogen concentrations (known up to 1987
including unpublished ones) with presumed
faults showed that slightly higher values tend
to them in some cases.They can be channels
of vertical migration of free hydrogen or dis-
charge of hydrogen-bearing fluids. Rare net-
work of sampling (400 or 800 m) does not
allow to confidently determine this relation-
ship in the opinion of the author. However,
more meaningful explanation of such result
can be given. It is that soil of even active faults
does not always contain hydrogen in abnormal
amounts. This is evidenced by special studies
in central Japan. There it was conclusively
proven that hydrogen concentration depends
on type of sedimentary rocks filling the faults
[Sugisaki et al., 1980]. Its content is most influ-
enced by the presence of clay [Truche et al.,
2018]. Therefore, hydrogen concentration
along the fault within 30 km can vary random-




1980], mpuyoMy Ha HOTO BMiCT HAaWGI/IbII BIJIU-
Ba€ HasABHicTb IKMHHU [Truche et al,, 2018]. Tomy
KOHIIeHTpallisi BOJAHIO B3/0BX PO3JIOMYy NpO-
TArom 30 KM MO>Xe XaOTU4YHO 3MiHIOBATHUCH Bij
0,0004 no 8,4%. binpwI ynopsAKOBaHa KapTHHA
3MiHU BMICTY BOJHIO CIIOCTEPIraeEThbCA Ha p0O3JI0-
Mmax JlonrmenuieH (Longmenshen) y niBgeHHo-
3axigHoMy Kurai [Zhou et al., 2010] i Can-Anapeac
y Kanidopsnii [Sato et al., 1986]. Y nepiog nif-
rOTOBKHU CHUJIbHUX 3eMJieTpyciB y KasnidopHii
3 M= 8,0 (12 TpaBusa 2008 p.) i M= 6,7 (2 TpaBHA
1983 p.) BigOyBa€eThbCSA BUKH/ BOAHIO 3 aHOMaJIb-
HOI0 KOHLIEHTpAaLi€lo, iKa nepeBULLYE POHOBY.
Y nepioMy BUNajKy il BeJIMUMHA 30i/1bIIYETHCS
B 17 pasiB, gocsratwouu 0,0279% (pon 0,0016%),
a B iHmomMy — y 200 pasiB Big 0,02 10 4%.

HacTynHui eTan BUBYEeHHS rasiB 3 I'pyH-
Ty B wtaTi KaHsac, skuii noyaBcs B JAMcTONaAl
2013 p., TaKOX MOB'sI3aHWH 3 BUKOHAHHSIM JIHC-
epTaliiiHol po60TH Ha TeMy «XapaKTepHUCTHUKA
BUXO/|iB IPUPOJHOTO MOJIEKYJSIPHOTO BOJHIO
B IHTpaKpaTOHHUX CTPYKTypax. [Ipukiaz B3aeMo-
Jii raz/Bona/nopoaa B Kansaci» («Caracterization
des maanazition de dihydrogene naturel un
contexte in- trtectonic. Exemple d'une interaction
gaz/eau/roche au Kansas») [Guelard, 2016].

Y tpaBHi 2014 p. 6ys1a npoBeseHa JieTallb-
Ha BO/IHEeBa 3WOMKa I'PYHTOBOrO LIApPY MO JBOX
B3aEMHO NepHeHJUKYJAPHUX Npodinax, 1o
nepeTUHATbCA y paroHi cB. C/[-2 (puc. 2.89).
Ha nJyiomMHHUX HeBeJIMKUX MallJJaHYuKax po3-
Mipom 1x1M Big6upasu
I10 KiJIbKa 3pasKiB, BMICT
BOJIHIO B IKUX MiJICYMO-
ByBasiu. Ha miupoTHOMY
npodinai (fosxuna 150
M) OTPUMaHO YOTHUPH
cepejHIX 3HaYeHHH
MOro KOHI[eHTpalii.
Jia MepU1ioHaJIBHOTO
npodinw (JoBxKHUHA

ly from 0.0004 to 8.4%. More ordered pattern
of changes in hydrogen content is observed on
the Longmenshen faults in southwestern China
[Zhou et al., 2010] and San Andreas in Califor-
nia [Sato et al., 1986]. Hydrogen was emitted
with an anomalous concentration that exceeds
the background during the preparation peri-
od for strong earthquakes in California with
M= 8.0 (May 12, 2008) and M= 6.7 (May 2,
1983). In the first case its value increases
17 times, reaching 0.0279% (background
0.0016%), and in the other — 200 times from
0.02 to 4%.

Next stage of the gases study from soil in
the state of Kansas is also related to the com-
pletion of a dissertation on the topic «Charac-
terization of natural molecular hydrogen yields
in intracratonic structures. An example of gas/
water/rock interaction in Kansas» («Charac-
terization des maanazition de dihydrogene
naturel un contexte intrtectonic. Exemple
d'une interaction gaz/eau/roche au Kansas»)
[Guelard, 2016]. It began in November 2013.

In May 2014 detailed hydrogen survey of
the soil layer was carried out along two mutu-
ally perpendicular profiles intersecting in the
area of the well SD-2 (Fig. 2.89). Several sam-
ples were taken on small planar sites 1x1m
and hydrogen content in them was summed
up. Four average values of its concentra-
tion were obtained on the latitudinal profile
(length 150 m). Eight
such values are deter-
mined for the merid-
ional profile (length
160 m). The work goal
was to find out wheth-
er hydrogen migrates
to the surface from
underground water
horizon and if so —

160 M) BH3Ha4YeHO
BiCiM TaKHWX BEJIMYUH.
MeTa po6oTu noJisirasa .
B TOMY, 100 3'sicyBa-
TH, YU MIrpye BOJLeHb

in what quantity. The
tor measurements results
are unequivocal: on
the North-South pro-
file hydrogen could

Ha ITOBEPXHIO 3 nigzem- L
HOI'O BOAHOI'O TOpHU30H-

2w not be detected at
all and on the West-

Ty, i IKIL[O TaK, TO B SIKil i

KisbKOCTI. Pe3ynbraTu ol -,
BHMIipIOBaHb O/IHO3HAY-
Hi: Ha npodini niBHIY-
MiBJieHb BOJIeHb B3araJii A

East profile its aver-
age concentration
was only 0.005%. In
May 2014 at the well
150 SD-2 it was 8%. Then

He BJaJoCHd BUABUTH, " ' !
a Ha npodiJi 3axij-cxiz
cepeZiHsl MOTr0 KOHLEH-
Tpauiga cKJiajga BCbOTO

Fig. 2.89. Hydrogen shooting in the area of the well SD-2.
The profiles are shown in the satellite image (a). Hydrogen
concentration: b — North-South profile, ¢ - East-West profile.
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! ! ) only its 1,600th part
seeped to the surface.




0,005%. 3 orsisiy Ha Te, o B TpaBHi 2014 p.y cB.
C/1-2 Bona 6yna 8%, To 10 MOBepXHi Npocoyua-
cs1 Tibku Horo 1600 yacTuHa, SIKIO NPUITYyCKa-
TH, 1110 BOJleHb MITpy€e 3 BOZOHOCHOI0 LIapy.

AHasI0Ti4HI KOHI[eHTpalil BOAHIO OTPUMaHI
IIpY BUBYEHHI 7 KiJIbLIEBUX CTPYKTYP PO3MipoM
Big 180 o 1000 m y giameTpi. BoHu po3sTaiuo-
BaHi Ha 3axo/i wraty Kansac. TyT iX Ha3UBawOTh
«Cyxi o3epa» («Piaya Lakes») [Evans, 2010].
Takux cTpyKTyp HasliuyeTbcs npubsausno 25 000.
3ara/ibHa JI0BXUHA NPOQi/IiB CTAHOBUTD OJU3BKO
3500 M. Bcboro Bu3HaueHo 112 3Ha4eHb KOHIEH-
Tpauii BoAH!0. TiJIbKU B OAHIN CTPYKTYpi cepeaHs
ii BesiuuuHa ctaHoBUTh 0,02%. B iHmux BoHa
He nepeBuulye 0,002% (puc. 2.90).

So, we assumed that hydrogen migrates from
the aquifer.

Similar hydrogen concentrations were
obtained during studying of 7 ring structures
ranging in size from 180 to 1000 m in diame-
ter. They are located in western Kansas. Here
they are called “Dry Lakes” (“Riaua Lakes”)
[Evans, 2010]. There are approximately 25,000
such structures. Total length of profiles is
about 3,500 m. Total of 112 hydrogen concen-
tration values were determined. Its average
value is 0.02% only in one structure. In others
it does not exceed 0.002% (Fig. 2.90).

Fig. 2.90. Hydrogen concentration along one of the ring structures in the state of
Kansas [Guélard, 2016]

[lupoTHUU npodisb AOBXKHUHOW 46 KM,
y3/l0BXK IKOT0 Bifjibpasiu 3pasku B 86 Toukax,
pOo3TaloBaHUM MpU6JIM3HO B 70 KM Ha MiBHIYHUM
3axif Bif cB. C/I-2 i npoxoAUTH MO cepeJUHHO-
KOHTUHEHTA/IbHIA pUPTOBIM cucTeMi 1 MOTYKHiK
MarHiTHiK aHoMaJlil XpecToM IX MPOCTATaHHS.
CepesHs1 KOHIlEHTpAllisg BOAHIO 3a npodisem
ctaHoBUuTh 0,003%. OxgHak

Samples were taken at 86 points along lat-
itudinal profile 46 km long. It is located approx-
imately 70 km northwest of the well SD-2 and
passes along the mid-continental rift system
and is powerful magnetic anomaly across their
extension. Average hydrogen concentration
in the profile is 0.003%. However, the profile
shows two sections 17 km

200
Ha npodini BUAINATBCA ABI 180
JIJITHKU JOOBXHWHOIO 17 KM 1601
KOXHa, AKi po3jineHi cMmyrow X140
8,5 KM, /e BOJleHb BiJCyTHIil %12']:
(puc. 2.91). Y Mexax JiAHOK ;11:: ’
3HAUYeHHs WOro KOHIleHTpaLii 601 X
Ha rpadiky yTBOPIOIOTbh KPUBI 40 .
KynoJiono/iioHi ¢opmMu 3 Mak- 201 o oyt

. long each. They are sepa-
rated by a strip of 8.5 km
where hydrogen is absent
. (Fig. 2.91). Values of its con-
. centrations on the graph
’ form dome-shaped curves
with maximum values of
0.0018% and 0.001% with-

o 2o
CUMaJbHUMU 3HAYEeHHSAMHU %2 o071 o7

0,0018% i 0,001%. Ma6yTb, TYyT

SAKyCb pOJib Bifiirpa€ 3B'A30K Fig. 2.91. Variation of hydrogen concen-
3 JIOKaJIbHUMHM 0COOJIMBOCTAMMU tration along latitudinal profile in north-
CTPYKTYD, 110 IX NepeTHHaITh. eastern Kansas [Guélard, 2016]
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Aoarora, W
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in the sections. Apparently,
connection with the local
features of the structures
crossing them plays a role
here.




Y rpynTax odiosiToBoro MmacuBy Cemain
(niBHiuHME OMaH) BHepllle NPOBEAEHO BUMIpIO-
BaHHA KOHLleHTpalii BOAHIO 3 METOK BUBYUTHU
oro aAudysiiiHi NOTOKU 4Yepe3 pi3Hi Tpiumu-
HyBaTi mopo/u i 3'scyBaTu NpUupoay Jxepesa
BoJiHIO [Zgonnik et al., 2019]. Oninku MiHiMaJib-
HOI'0 3Ha4eHHS MOTOKY BOJHIO KOJIMBAIOTHCH BiJi
70-130 m3/kM? Ha 106y AJid IEPUJOTHUTIB i HOCs-
raroTb 1300 mM3/kM? Ha 106y /1Ji1 BEPXHBONIPOTE-
PO30MChKUX NOPiJ. Y 3pa3kax rabpo, nepua0TUTIB,
Kap6oHaTIB i c/aHIliB, BiJliOpaHUX 3 Pi3HUX VI~
6uH (20-110 cM), cepeHs KOHLeHTpaLlisl CTaHO-
BuTb 0,008%, TOOTO 1le 3BUYaiHe 3HAYEHHS [JIs]
I'PYHTIB He3a/1exKHO Bif periony. [[pupoaa mxepe-
Jla BOJIHIO 3aJIMIIMJIaCsl HEBiJOMO10, 1110 B3araJi
XapaKTepHO AJ1f JOCAIPKeHUX BOJHIB y I'PYHTAX.

B ocTaHHI 7 pOKiB iy»Ke 4acTO OCUJIAI0ThCA
Ha Jlerasanio BiJIbHOI'O MOJIEKYJIIPHOTO BOJHIO
3 I'PYHTY KisbLeBUX cTpYKTyp Pocii i 3axigHol
Kapousinu (CLIA) sik Ha MOXKJ/TMBE JKepesio KoMep-
uiiHoro nasuea [CyxaHoBa u Ap., 2013; Larin et al,,
2015; Zgonnik et al., 2015]. BMmicT BoaH0 B I'pyH-
TOBOMY IOBITPi B HUX y CepelHbOMY Ha NOPAJ0K
BULMH, Hi’K B MoAi6GHUX cTpyKTypax KaH3acy
[Guelard, 2016]. OgHak cepe/iHS KOHILleHTpallif
BOJIHIO B KiJIbl[eBUX CTPYKTypax Pocii i [liBHiYHOI
KapoJiinu nopiBHSIHO MaJia: BOHA 3MIHIOEThCS BiJ,
0,03 1o 0,06%, 3a BUHATKOM MOCKOBCBKOI 06J1ac-
Ti, #e ii 3HaueHHs gocsrae Bcboro 0,25%. B Erurmrri
[Mazzini et al., 2019] Kinb1eBi cTpyKTypHu B3araJi
6e3aHOMaJIbHi. K10 BpaxyBaTH, 10 CepeHs
KOHIIeHTpallisl BOJHIO B 3eMHil KOpPi CTAHOBUTb
0,14% [Haynes et al., 2016], To HaBpa/, 44 BapTO
TOBOPHUTH IO Te, L0 Jlera3allis BOJHIO 3 KiJblie-
BUX CTPYKTYP MOXKe CAYKUTH CEPUO3HUM HOTO
JhKepeJioM [J1d IPOMHUCJIOBOT0 BUJIyYeHHs KOMep-
L[IMHOTO BOJHIO, HABITh 3 OIVIAZY HA Te, L0 TAKUX
CTPYKTYp TiJbKHU B WTaTax [liBHiuHa Kapousina,
[liBaenHa Kapouina i BippxuHis kapTorpadgoBaHo
6s1m3bko 500 000 [Firestone et al., 2007; The Fiery
2013]. Bonu 6ysin Briepuie onvcai e B 1848 p.
reosioroM M. Tymi (M. Toumey), a 3 1933 p. cTa-
JIU MacoBo QikcyBaTHUCcA aepodOTO3HIMAaHHAM
(puc. 2.92) [Laurey, Chamberlain, 2002].

Y Bopucorai6cbkiil CTPYKTYpHi# CB. 6ijs
npodisto o3epa IlogoBe y BopoHe3bKiil o6JsacTi
KOHLIEHTpallisl BOJIHIO B OroJioBKY 32,1, a Ha npo-
¢ini 0,03%, To6TO MeH1e npubsu3Ho B 1070
pasiB [Larin et al., 2015]. Xoya pi3Hu1s B yaci Mixk
BUMipaMu B CB. i Ha npodini 6/113bko 40 poKiB,
[e CIiBBiJHOLIEHHA MOHa NOPIBHATHU 3 BUMI-
pamu, npoBeJeHuMHU B KaH3aci, /e iHTepBas Mix
BU3HA4YeHHAMU BOJHIO CTAHOBUTH KiJIbKa MicALIB
a6o pokiB [Guelard, 1986].

[IpoBeseHa ryio6asibHa iHBeHTapu3allis
iHpopmauii npo BUMiploBaHHS KOHIleHTpalil
BIJIBHOTO ¥ pPO3YMHEHOIO Y BOJi MOJIEKY/IAPHOIO
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Hydrogen concentration was measured
for the first time in order to study its diffu-
sion flows through various fractured rocks and
to find out the nature of the hydrogen source
[Zgonnik et al., 2019] in the soils of the Semail
ophiolite massif (northern Oman). Estimations
of minimum value of hydrogen flux is ranged
from 70-130 m3/km? per day for peridotites
and reach 1300 m3/km? per day for Upper
Proterozoic rocks. Average concentration is
0.008% in samples of gabbros, peridotites, car-
bonates and slates taken from different depths
(20-110 cm). This is the usual value for soils
regardless of the region. Nature of hydrogen
source remained unknown. It is typical for stud-
ied hydrogens in soils.

Degassing of free molecular hydrogen
from the soil of ring structures in Russia and
Western Carolina (USA) is often referred to as
a possible source of commercial fuel [Sukhano-
vaetal.,, 2013; Larin et al,, 2015; Zgonnik et al.,
2015] in the last 7 years. Hydrogen content in
soil air in them is on average an order of mag-
nitude higher than in similar structures in Kan-
sas [Guelard, 2016]. However, average hydrogen
concentration in the ring structures of Russia
and North Carolina is relatively small: it varies
from 0.03 to 0.06% with exception of Moscow
region. There its value reaches only 0.25%. In
Egypt [Mazzini et al., 2019] ring structures are
not anomalous at all. If we take into account
that average concentration of hydrogen in the
Earth's crust is 0.14% [Haynes et al,, 2016] it
is hardly worth saying that degassing of hydro-
gen from ring structures can serve as a seri-
ous source of it for industrial extraction of
commercial hydrogen even given that about
500,000 such structures were mapped in the
states of North Carolina, South Carolina and Vir-
ginia [Firestone et al., 2007; The Fiery 2013].
They were first described in 1848 by the geol-
ogist M. Toumey and since 1933 they began to
be recorded en masse by aerial photography
(Fig. 2.92) [Laurey, Chamberlain, 2002].

Hydrogen concentration in the head is
32.1 in Borysoglibska structural well near the
profile of Lake Podove in the Voronezh region.
On the profile it is 0.03%, i.e. less than about
1070 times [Larin et al., 2015]. This ratio is
comparable to measurements made in Kansas
where the interval between hydrogen deter-
minations is several months or years [Guelard,
1986].

Global inventory of information on the
concentration measurement of free and water-
dissolved molecular hydrogen in the earth’s
crust with their regional reference and indica-




BOJIHIO B 3eMHIil Kopi cyui
3 IX perioHa/ibHOIO NPUB'A3-
KO0 | 3a3HAaYEeHHAM Ccepe/i-
HbOI KOHLleHTpaLil BOJAHIO.
Po3misiHyTi NyHKTH Bifi60py
B 3aJIe2KHOCTI Bij TUIY fera-
3yIO4YUX CTPYKTYpP PO30OUTI
Ha I'Th IPYIL.

Bci pesepByapwu
HaHeCeHi Ha KapTy CBIiTYy,
Ha AKild TakK0X MOKa3aHO
po3TallyBaHHS CB. HA TepHU-
Topii kosnmHbOro CPCP,
Jle 3apeecTpOBaHO MPUCYT-
HICTb BOJHIO, 1110 HAZAXOAUTh
3 nmig3eMHuXx Boj [Lllepb6akos,
Koss0Ba, 1986].

Hali6isnblia KOoHIIEH-
Tpanisga BoAHIO (cepelHE
3HauyeHHs 60,34%) 3adikco-
BaHa B Or0JIOBKAaX CB., KYAH
BiH mifgHiMaBCS 3 MiJI3eMHUX
¢aifiB 6e3nocepeHbO
nicJisl 3aBepiieHHs1 6ypiHHSA. 3r0/I0M BOHA 3M€EH-
LIYETHCA B KiJIbKa pasiB.

B njiyioMy, ocHoBHa Maca BUBYEHUX pe3ep-
ByapiB NPaKTUYHO He MiCTUTb BOJHIO, OCKIJIbKU
Tinbku y 16,5% pesepByapiB pi3HOro TUIy HOro
KOHLleHTpalisl nepeBuitye 5%.

30HHU Cy4acHOI aKTHBI3allil, [0 CYTIPOBOKY-
I0TbCA IHTEHCUBHUMU reoTepMaJlbHUMHU Ipolie-
CaMUy, TeHEPYIOTh BOJIEHb HU3bKOI KOHI|eHTpaliil
(B cepenboMy 6s1M3bKO 1,5%).

Y r'pyHTOBHX rasax KOHLleHTpaLis BOLHIO
KOJIUBA€EThbca B Mexax 0,03-0,06%, 3a BUHATKOM
MocKoBcbKOi 006J1acTi, Ae BoHa gocsrae 0,25%.

s i

~

CnpocmyesaHHsA Xu6Hoi noulykoeoi meopii B.H.

i H. B. /lapiHux, ®. A. /lemHikoea ma ix noc1idos-
HUKIi8 Wj000 8Us18/1eHHS NPOMUCA08UX CKYNYEHb
800HI0 Ma Ki/lbyesux cmpykmyp
Pociiiceku reosior B. H. JlapiH y 70-pokax MHUHY-
JIOTO CTOPIiY4YS BUCYHYB TrinoTe3y riipaTHOTO
noxo/KeHHs 3eMJli, y sIKiil BiH 6a4MB IroJIOBHOIO
CKJIaJI0BOIO IIJIAHETH BOJIHEBI CII0JIy4YeHHS MeTa-
JiB. He3Baxkatouu Ha 1ajieHy KiJIbKiCTb po6iT
NpUGIYHUKIB pO3POOKH, AKHUX Y CBOIH po6OTIi
aBTOPU BiTHOCATD 10 €HTY3iaCTiB MOLYKIB, Tilo-

Te3a He HabyJ1a CTaTycy 06rpyHTOBaHOI Teopil.
BinbwicTh npubiyHukKiB (amMaToOpiB) wi€l
rinore3u BBaXKalTh, 1[0 iX PO3POOKU JaTeKO
3aJIMLIMJIM 11033a/ly BYEHHUX IHIIUX Jlep>KaB, HaBO-
Jst9y GpaHTACTUYHI, MakKe 3arpo3JIUBi JIJIs JIIO/I-
ctBa Mdpu 06'eMiB Jerasaliii BoAHI0 B aTMochepy
3 NoBepxHi 3eMJii, IOCTIMHO HaB'A3yI04YX YUTAYY
iflero kaTacTpodiyHUX MOXKJIUBOCTEH, 0COBIMBO
B 30HaX KPUTUYHUX iIHPpacTpyKTyp (aTOMHI cTaH-

Fig. 2.92. Example of aerial photography re-
sults of of ring structures in North Carolina
[Firestone et al., 2007]
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tion of average hydrogen
concentration was carried
out. Considered selection
points are divided into
five groups depending
on the type of degassing
structures.

All reservoirs are
plotted on the world map.
It also shows location of
the well on the territory of
former USSR. There pres-
ence of hydrogen coming
from underground water
was registered [Shcher-
bakov, Kozlova, 1986].

The highest concen-
tration of hydrogen (aver-
age value of 60.34%) was
recorded in the heads
of the well where it rose
from underground fluids
immediately after comple-
tion of drilling. Over time it decreases several
times.

In general bulk of the studied reservoirs
practically does not contain hydrogen. Only
16.5% of reservoirs of various types have
hydrogen concentration exceeding 5%.

Zones of modern activation are accompa-
nied by intensive geothermal processes. They
generate hydrogen of low concentration (about
1.5% on average).

Concentration of hydrogen in soil gases
ranges from 0.03 to 0.06% with exception of
the Moscow region where it reaches 0.25%.

Refutation of the false search theory of
V.N. and N. V. Lariny, E A. Letnikov and their
followers regarding detection of industrial
clusters of hydrogen and ring structures
Russian geologist V. N. Larin in the 70s of the last
century put forward the hypothesis of hydrate
origin of the Earth. There he saw hydrogen com-
pounds of metals as the main component of the
planet. The authors in their work [] classify sup-
porters of the development as search enthusi-
asts. The hypothesis has not acquired the status
of well-founded theory.

Most of the supporters (amateurs) of
this hypothesis believe that their develop-
ments have left scientists of other countries
far behind, citing fantastic, almost threatening
to humanity, numbers of volumes of hydrogen
degassing into the atmosphere from the sur-
face of the Earth.They constantly impose read-
er idea of catastrophic possibilities, especially




1ii, xiMiyHO-Nepepo6Hi miAMPHUEMCTBA Ta HABITH
3a0y/10BM TaKUX Merarno.Jiicis, ik Mockga).

Taki mpouecy, Ha IXHE TepeKOHAHHS, BUMa-
raloTh OpraHilanii HaZ3BUYAaWHO BapTiCHUX
MOHITOPHHTIB NpOIleciB 6JUKHBOIO i JaJbHbO-
ro KocMocy, siKki QopMyIOTb eHepreTU4YHi puTMHU
aKTHUBHOCTI 3eMJIi Ta BIJIMBAIOTh Ha MyJibCallili-
HUH XapaKTep Jerasariil.

HaBegeni /. I. Ocukoto, I. 1. BoliToBuM,
B. A. 3roHHIKOM Ta iHIIMMU BYEHUMHU «3arpo3-
JIUBI» aHAJIITUYHI JaHI I[040 IMJIOLMMHHOI BOJ-
HeBOI Jilerasaljii B 30Hax MiCbKHUX arJioMepaliu,
TeXHOTeHHO-BUA00yYBHUX bacelHiB (KpuBopi3b-
KU 3asi30pyaHuit 6aceiiH, M. Kpuuii Pir). [Ipo-
BeJleHa OLiHKa KiJIbKOCTI BUAIEHUX Y PYAHUYHY
arMocdepy rasiB y Mexxax KOHCOJIiZJoBaHOI 3eMHOI
KOpH, 110 BUXOAUTb Oe3nocepeiHbO HA 3eMHY
noBepxHw. Taki OLIHKA BUKOHAHI Ji1 BOAHIO
Ta MeTaHy, IPU LIbOMY BUSABUJIOCH, 1110 ¥ BUXITHUX
NOTOKax pyAHUKIB (maxTu im. B. L. Jlenina, «I'Bap-
JlificbKay, iM. @pyHse Ta iH.) BMICT BOAHIO He Ilepe-
Buiye 0,002-0,008 06.%, 1110 He npejCcTaBJSIE
IIOLIYKOBOTO iHTepecy. BMicT MeTaHy Ha JieKiJb-
Ka NOpsAAKiB MeHIIUK. Baxkki roMoJioru MeTaHy
y BUXiJJHUX MNOTOKAx IaxXT 3HAXOAATHCA 3a rpa-
HUYHOI YYTJUBICTIO iOHi3aI[iliHO-MTOYM THOT'O
netektopa (MeHue 5¢10°% 3a 06'emom). OTpuMa-
Hi jaHi (Ta6.1. 2.10) cBig4aTh NPO 3HAYUMICTD SIBU-
113, ike B MaciTabax Kpuoro Pory npu3BoasaTh
Jlo BeJTn4rH nopsaaky 120 000 m* Ha 06y BOJIHIO,
a B mepepaxyHky 3 mioiii 1 kmM? ckyiagarTb 600 m3
Ha 7100y (B nepepaxyHKy Ha ix 100%-Buii BMicT).

in the zones critical infrastructures (nuclear
plants, chemical processing plants and even
buildings of such megacities as Moscow).

Such processes in their opinion require
organization of extremely valuable processes
monitoring of near and far space. They form
energy rhythms of the Earth’s activity and
affect the pulsating nature of degassing.

D. G. Osykoy, G.I. Voitovym, V. A. Zgonnik
and other scientists consider “threatening”
analytical data regarding planar hydrogen
degassing in areas of urban agglomerations,
man-made mining basins (Kryvyi Rih iron
ore basin). Assessment of the released gases
amount into the mine atmosphere within con-
solidated earth’s crust was carried out. Such
estimations were made for hydrogen and meth-
ane. It turned out that in output flows of mines
(mines named after V. I. Lenin, “Gvardiyska",
mines named after Frunze, etc.) the hydrogen
content does not exceed 0.002-0.008 vol.%.
It is not of search interest. Methane content
is several orders of magnitude lower. Heavy
homologues of methane in the output streams
of mines are beyond the maximum sensitivity
of ionization-flame detector (less than 5¢10°%
by volume). Obtained data (Table 2.10) tes-
tify significance of phenomenon. It on the
scale of Kryvyi Rih leads to values of order of
120,000 m? of hydrogen per day. It is 600 m?
per day (in terms of their 100% content) in
terms of area of 1 km?.

Table 2.10
Emanations number in mining productions of mines
S i | Average content, vol.% Gas amount, m*/da
amphng place CH4 H: CH4 H:

Mine named a.fter. V.I. Lenin 0,00013 0,002 2.80 43.20
Northern ventilation shaft
Shaft «Red» 0,00060 0,008 81,80 691,20
«Gvardiyska» mine. 0,00018 0,011 43,03 2630,00
Northern ventilation shaft
South ventilation shaft 0,00015 0,015 28,08 2808,00
Total - - 125,71 6172,40

Takuit 06'eM rasiB y BUBepKeHHX, METaMOp-
biuHMX Ta MeTacoMaTUYHUX Nopojax Kpusoro
Pory 3HaxoauTbcs y AMPY3HOMY pO3CiSTHOMY
CTaHi, 3aIOBHIOI0YM MOPOBI Ta MiXKKPUCTAJIYHI
IpoCTOopY, i y GopMi JIOKaJbHUX CKYITYeHb Y TEK-
TOHIYHHUX 30HaX.

Ak Hacailok XUOHUX YSABJEHb L[0J0
OOI'PYHTYBaAHHS MOIIYKiB BOAHIO, CGOPMYyBaHUX
Ha HeJIOCKOHAJIUX Teopifx 0XOKeHHS reHeTHUY-
HUX GOPMYIOUUX YMOB IPOMHUCIOBUX BOJHEBUX
CKyII4eHb, 3a ITOpaJaMU NOCaAiJOBHUKIB JlapiHuX
3aKJiajieHa Mepiiia CB. Ha CUHiN BOJieHb y LITATI
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Such gases volume in eruptive, meta-
morphic and metasomatic rocks of Kryvyi Rih
are in diffuse scattered state, filling pores and
intercrystalline spaces and in the form of local
accumulations in tectonic zones.

The first well on blue hydrogen in the state
of Kansas was drilled by the advice of Laryns. It
did not confirm either theoretical or methodi-
cal calculations and expectations. It happened
as a result of misconceptions about the justifi-
cation of hydrogen searches, formed on imper-




KaH3ac, ska He nigTBepAu/a Hi TEOPETUYHHUX,
Hi MeTOJUYHUX PO3PAXYHKIB Ta CIIOAIBaHb.

Kpim Toro, B po6oTax JlapiHMX HABOASAThCS
HEeBTIIIHI IPOrHO3U 111010 PO3TallyBaHHA MiCh-
KHX arjioMepaliii MockBU B 30Hi BOJJHEBOI Jiera-
3alii Ta MOXJIMBUX KaTacTpodiyHUX npolieciB
6e3nocepeHbO MiJ MPOMHUCJIOBHUMHU 3a0y/10Ba-
MH, 1110 HECYTb 3HAYHI IJIOIMHHI HAaBaHTXKEHHA
(BucoTHi O6yziBJI, Take iH.).

[IpoBegeHi HaMK LIMPOKOMACIITAOHI 0C/Ti-
JPKeHHS Ha AiJITHKaxX MiCbKUX arjoMmeparliii,
a TaK0X Ha YMCJIEHHUX KiJbLleBUX reomMmopdo-
JIOTIYHUX YTBOpPEeHHAX (604X, T0AAX), HAJ
3a/1i30pyAHMMHU MAXTHUMU noassMu Kpusba-
cy Ta 6e3mocepeZlHbO B IMAXTHUX BUPOOKAX
He BHUABUJIM NIPAKTUYHO B )KXOJAHOMY BUIIALKY
BO/IHEBHX aHOMaJlil, 1[0 IEPEeBUILYIOTb IPUPO-
HUHM POH Ta 3HAYHUX BOJHEBUX NPOABIB.

AHasniTu4yHa amapaTypHa 6a3a, Xxpoma-
TorpadiuyHUN KOMIIJIEKC Ta CleliaJlbHe ceJsek-
TUBHE 006JI1a/lHAHHSA, IKe 0yJI0 BUKOPUCTAHE
6e3nocepe/JHbO B 0JIbOBUX Ta JIabOpaTOPHUX
yMOBax, Ma€ Jiep>kaBHY MOBIpKY, TOMy oJiep:Ka-
Hi HaMU pe3yJbTaTU He NiAJATAITb CYMHIBY
(puc. 2.93-2.100).

fect theories of the origin of the genetic forming
conditions of industrial hydrogen clusters.

In addition works of the Larins contains
disappointing forecasts. They are given regard-
ing the location of urban agglomerations of
Moscow in the zone of hydrogen degassing and
possible catastrophic processes directly under
industrial buildings that carry significant plane
loads (high-rise buildings, etc.) in the.

Large-scale researches we conducted on
areas of urban agglomerations and on numer-
ous ring geomorphological formations (saucers,
pods), above the iron ore mine fields of Kryvbas
and directly in the mine workings. We did not
find hydrogen anomalies exceeding natural
background and significant hydrogen manifes-
tations in almost any case.

Analytical equipment base, chromato-
graphic complex and special selective equip-
ment was used directly in field and labora-
tory conditions. It has state certification, so
the results obtained by us cannot be doubted
(Fig. 2.93-2.100).

Kinbugsa cTpyrTypa
posmipom 250 x 350mm.
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Fig. 2.93 Determination of hydrogen manifestations, ring structure (saucer), Dudarkiv village,
Kyiv region, 11.08.2021
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Fig. 2.94. Example of hydrogen formations on

F )

the “ring structure” (saucer) near the village Syrai

of Chernihiv region (false hydrogen anomalies not of «ring» - saucers according to V. N. Larin)
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Fig. 2.95. Determination of hydrogen manifestations on the ring structure (saucer) near the
village Rovzhi of the Kyiv region. 04.2019
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Fig. 2.96 Determination of hydrogen manifestations, ring structure (saucer), Voropaiv village,
Kyiv region, 04.2019
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Fig. 2.97 Determination of hydrogen manifestations, ring structure (saucer), Voronkiv village,
Kyiv region, 08.2019
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Fig. 2.98 Determination of hydrogen manifestations, ring structure (saucer),
Syrai, Chernihiv region, 10.2021
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Fig. 2.99 Determination of hydrogen manifestations, ring structure (saucer), Magdalinivka, Dnipropetro-
vsk region, 17.06.2019

KoH1eHTpallisl BOAHIO B PYHTI 30H aKTUBHUX
P03JI0MiB 3MIHIOETbCS Xa0TUYHO B3/I0BX I10PYILIEeHb
y 3aJIEXKHOCTI BiJi CKJIaly 0Cai0BUX MOPIJ, 110 IX
3allOBHIOKOTL. JIMIlle B 30HaX aKTUBHHUX PO3JIOMIB
MPOTArOM JAEKIIBKOX POKIB MiITOTOBKU B perioHi
CUJIbHUX 3eMJIETPYCiB 3adiKCOBaHi BUXO/IU BOJHIO
Ha 3eMHY [I0OBEPXHI0, KOHLIEeHTpaLid AKUX MOXKe
nepeBuulyBaTh GpoHoBy A0 200 pasiB i Moxke 6yTU
BUHATKOBO HU3bKOIO (He 6iblie 0,02%).

[Ipo nmpuUCYTHICTb BOJHIO B CKJa/i rasis
3 MaHTIMHOI0 KOMIIOHEHTOIO 3raflyeTbcs 14 pasiB
y ny6JiiKalisgX, B OCHOBHOMY, y 3B’I3KY 3 BeJIMYH-
HOI0 R/Ra. OiHaK nepimui CoiJibHUM aHaJi3 CIiiB-
BiZIHOILIEHB i30TOIIB reJiito i ceiicMoToOMOrpagiuHux
JIAHUX J103BOJISIE IPUITYCTUTH YHIKaJIbHUMA BUIIQZIOK
NPUCYTHOCTI BOJHIO B OZ{HIA re0TepMaJsIbHIN CTPYK-
Typi EJIJIOYCTOHCHKOI Ka/IbJIEPHU.

Kuto4oBy poJsib B yTBOpEHHI BOAHIO Bifi-
rpae cyyacHa Boja. Moro renepariisi Bif6yBaeTbcs
BUHSTKOBO B 3eMHI/ KOpi B pe3yJIbTaTi OKUCJIEHHS
JIY>)KHOIO BOZIOIO IBOBAJIEHTHOTI'O 3aJ1i3a B OCHOBHUX
1 yIBTPaOCHOBHUX NOPOJAX 3a PI3HUMU CXeMaMHU
XiMIYHHUX peakKliii, a BO/IsTHA [apa 3aBX/1 MPUCYTHSI
B MarMaTU4YHMX ra3ax, /ie BOJEeHb 3apeeCTPOBaHUU
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Hydrogen concentration in the soil of active
fault zones varies chaotically along the faults. It
depends on the composition of sedimentary
rocks that fill them. Releases of hydrogen to the
earth’s surface were recorded only in the zones
of active faults during several years of prepara-
tion in the region of strong earthquakes. Their
concentration can exceed background by up to
200 times and can be exceptionally low (no more
than 0.02%).

Hydrogen presence in the gases compo-
sition with mantle component is mentioned 14
times in publications, mainly in connection with
the value of R/Ra. However, the first joint analysis
of helium isotope ratios and seismotomographic
data suggests unique case of hydrogen presence
in one geothermal structure of the Yellowstone
caldera.

Modern water plays a key role in hydrogen
formation. Its generation occurs exclusively in the
earth’s crust as a result of divalent iron oxidation
by alkaline water in basic and ultrabasic rocks
according to various schemes of chemical reac-
tions. Water vapor is always present in magmat-
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24 pasu. Y Tabs. 2.11 HaBeeHi BapiaHTH TOrO,
K aBTOpPM Ny6JiKaLid BUpillyBaad NPo6aeMy
BH3HAYeHHS NPUPOAH BOJHIO. AKIO BiAKUHY-
TH 25 BUNA/IKIB, KOJIY BOHU He 3MOIJIM IPUUTH
10 KOHKPETHOTO BUCHOBKY, TO B 72 BUNaJIKaX
6yJ10 BKa3aHO MeXaHi3M MOro NOoX0/KeHHS, AKUU
3 pi3HUMU HIOAHCAMU 3/IiIHCHIOETHCA B 3€eMHIiH
kopi. Ctoau K HeoOxiAHO BifHecTH i 15 BUnajKiB
3 pO3/Ty I'PYHTOBOTO MOBITPS. Y L[IJIOMY 3arajibHa
OlliHKa BapiaHTiB Tab6J1. 2.11 36iraeTbcs 3 Ti€ro, 110
BUILJIMBAE 3 y3arajbHeHHA [Zgonnik, 2020], xoua
TaM y 3Ha4HiU Mipi aHasi3yBasMcs iHIII IpKepeda.
B nooavHoKux BUNajakax (4) mKepesoM BOAHIO
B He3HAYHUX KIJIbKOCTAX € paZioJii3 J1y>KHOI BOAU
ab0 paZjioaKTUBHUI po3Ma/ ypaHy i Topito.

ic gases where hydrogen is registered 24 times.
Table 2.11 shows options for how the publica-
tions authors solved problem of hydrogen nature
determining. If we exclude 25 cases when they
could not come to specific conclusion then in 72
cases mechanism of its origin was indicated. It
with various nuances is carried out in the earth’s
crust. It is also necessary to include 15 cases from
section of soil air. General assessment of options
in the table. 2.11 coincides with resulting from
the generalization [Zgonnik, 2020] although oth-
er sources were largely analyzed there. Source
of hydrogen in small quantities in isolated cases
(4) is radiolysis of alkaline water or radioactive
decay of uranium and thorium.

Table 2.11

Mechanisms of hydrogen formation [Rusakov, 2020]

Hydrogen formation

Reference

Reference
number

There are no suggestions of any particular mechanism

N
W

15; 35-37; 40; 50, 56; 70-72;76-80; 86-93; 96-97

[Earth’s crust: serpentinization of basic and ultrabasic rocks

[}
=

1-16; 22; 61; 64; 73-75;81-82

[Earth’s crust: in the composition of magmatic gases

18 | 17-18; 25-28; 33-34; 39;41-45; 49; 51; 53; 55; 95

Earth’s crust: in the composition of magmatic gases with mantle components 5

31-32; 46; 48; 54

[Earth’s crust: in the composition of gases without indications of a specific mechanism | 6

62-63; 69; 83-85

nism with mantle components

Earth’s crust: in the composition of gases without specifying a specific mecha-

3 [21;38;52

[Earth’s crust: chemical reactions of water with carbon, iron and its compounds 6

19-20; 23-24; 65; 94

with carbon, iron and its compounds with mantle components

Earth’s crust: in the composition of gases formed by chemical reactions of water

6 [29-30; 57-60

[Radiolysis of water and radioactive decay of uranium and thorium

4 |47; 66-68

Note: reference numbers correspond to numbers in tale 2.8
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