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MEPEANAAYYUTE «TEOAOTIYHUM XXYPHAA»

*k 3acHOBHMKaMWM XypHany € HauioHanbHa akagemis Hayk YKpaiHu 1a [HCTUTyT
reonoriyHmx Hayk HAH Ykpainn.

* XXypHan BUCBITNIIOE HOBI AaHi reosioriyHol Hayku i NpakTUKU, TEOPETUYHI
PO3pP00OKU, HAYKOBI y3arasnbHEHHS, Ppe3yNbTaTh AOCNIAXKEHb KOPUCHUX KOMASMH,
ONCKYCIMHI NUTaHHA, HOBI KOHLENLIT, rinoTe3mn Towo. Po3rnsagaoTbes nepeBaxHo
06’ekTn YKpaiHu, a TakOX iHLWNX KPaiH, KL, BOHM CTAHOBNATb 3arajibHOHAyKO-
BUW IHTEpEC.

* JKypHan Hagae ykpaiHCbKnM i 3apyOixkHMM cy0’ekTam BENVKi MOXJTMBOCTI A1
peknamm BUpoObiB, NPOAYKTIB, TEXHONOTIiM, NOCNYr, AKi MalOTb BiAHOLEHHSA 0
reonorii, MiHepanbHOi CUPOBUHW, FE0SIOrOPO3BiAyBasibHMX POOIT TOLLO.

* XXypHan po3paxoBaHUi Ha LWLMPOKE KOJIO reonoriB: NPakTukiB, HaAyKOBLB,
BUKIa4adiB, iHXeHepiB, acnipaHTiB, CTYAEHTIB.

* Matepianu opyKkyloTbCA YKPaiHCbKOK, POCINCBbKOIK Ta aHMiNCbKOI0 MOBaMMU.

* [NepiognyHicTb — 4 pa3u Ha pik. [lepeannatnuTi XypHan MoOXHa B Oyab-aKoOMy
BiOOiNEHHI 3B’ A3KY.
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CUCTEMA «CYNEPTAIOM — TAYBOKO3AAETAIOLLIME CETMEHTDI
HEDTETA3OHOCHbIX BACCEMHOB» —
HEUCYEPMAEMbIA MCTOYHUK YTAEBOAOPOAOB

A.E. JlykuH

Hnemumym eeonocuueckux nayk HAH Yxpaunol, Kues, Yxpauna, E-mail: lukin_alexander@ukr.net

Hoxkmop eeonoco-munepanocuueckux Hayxk, npogeccop, axademux HAH Yxpauwsei, erasHuli
HAYUHBIN COMPYOHUK.

HenvHenHbIN xapakTep OCHOBHbIX 3aKOHOMEPHOCTEN HedTerazoHakonIeHns (QUCKPEeTHOCTL pac-
npeneneHns BCex xapakTepucTnk HeTera3oHOCHOCTU, HOBELLME OLEHKN MUPOBbLIX NPOrHO3HbIX
pecypcoB u T.4.) TpebyeT pa3paboTkm agekBaTHOM Teopun HadTUOoreHesa, kotopas 6bl MMena
COOTBETCTBYIOLLYID TEKTOHO-re0AMHAMUYECKyt0 OCHOBY. TakOBOW ABNAETCH MIIOMTEKTOHMKA,
KOTOpas Ha HaLKX rfasax CTaHOBUTCH NapagnrMon He TOSIbKO TEKTOHMKN U re0aUHaMUKN, HO U
dU3NKN 3emMnu, NeTPONOrMK, FEOXMMUN U MeTannoreHnn. MNmbl SBASIOTCS rMaBHbIMU Tpy6amu
rnybuHHON aerasaumm 3emnu, onpeaenstoT OCHOBHbIE 0COBEHHOCTU (oNa0ANHAMNYECKOMO U
TepMOANHAMMYECKOro PEXNMOB He(PTEra3oHOCHbIX 6ACCENHOB, a CliefoBaTeslbHO, COOTHOLLEHME
OCHOBHbIX FEHETMYECKUX TUMOB 3NMreHesa 1 npupoay rnyboko3saneraiowmx pe3epyapoB HedpTu
1 raza. CoBpeMeHHble faHHbIe O Npupoae ryboko3aneratLlmx HedTera3oHOCHbIX KOMIEKTOPOB
Nno3BoNIAIOT paccMmaTpmBaThk rnybokune n ceepxriybokme (5-10 KM) cermeHTbl HepTera3oHOCHbIX
faccelHoB, COOTBETCTBYIOLUME anuKkabHbIM YacTsaM MIOMOB, Kak eguHble HedTerazaoHOCHbIe
MerapesepByapbl (COBOKYMHOCTb YI1€BOAOPOAHbLIX CUCTEM B HEPABHOMEPHO PasyrnIOTHEHHbIX
nopozax) — HencyepnaemMble UCTOYHUKN YITIeBO40PO40B.

KnroyeBble croBa: nnoM, HadpTuaoreHes, HepTerasoHOCHbIN BaccelH, rmybokosanerawoume
CerMeHTbl.

THE SYSTEM «SUPERPLUME - DEEP-LYING SEGMENTS OF PETROLIFEROUS
BASINS» — AN INEXHAUSTIBLE SOURCE OF HYDROCARBONS

A.E. Lukin

Institute of Geological Sciences of NAS of Ukraine, Kiev, Ukraine, E-mail: lukin_alexander@ukr.net

Doctor of geological and mineralogical sciences, professor, member of NAS of Ukraine, academi-
cian of NAS of Ukraine, main research worker.

Non-linear character of the main regularities of oil-gas accumulation (discrete distribution of all
characteristics of petroleum potential, up-to-day estimations of the world prospecting resources
etc.) require the advent of the adequate theory of naphtidogenesis with appropriate tectonic and
geodynamic foundation. Plume-tectonics is such conception (it becomes the paradigma of pre-
sent-day not only tectonics geodynamics and geophysics but also petrology, geochemistry and
metallogene). Plumes are the main (mega)pipes of deep Earth degasation. They determine the
key peculiarities of fluid-dynamic and thermodynamic regime of petroliferous basins and thus
the nature of deep-lying reservoirs of oil and gas. Up-to-date data allow to consider the deep and
superdeep (5-10 km) segments of petroliferous basins corresponding to the apical parts of plu-
mes as the unified pools association (the totality of hydrocarbons system within unevenly de-
compacted rocks) — inexhaustible source of hydrocarbons.

Key works: plume, naphtidogenesis, petroliferous basin, deep-lying segments.

© A.10. JlyknH, 2015
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CUCTEMA «CYMNEPTAIOMU — TAUBOKO3AAATAIOYI CETMEHTU
HAGTOTA3OHOCHUX BACEMHIB» -
HEBHUYEPTHE AXKEPEAO BYTAEBOAHIB

O.10. Jlykin

Tnemumym eeonoeiunux nayk HAH Yxpainu, Kuis, Yxpaina, E-mail: lukin_alexander@ukr.net

Jokmop eeonoco-minepanoziunux Hayx, npogecop, axademix HAH Ykpainu, 2ono6nuii Haykoeuil
CRi8POOIMHUK.

HenininHni xapakTep OCHOBHMX 3aKOHOMIPHOCTEN HAPTOra3oHaAKONMYEHHS (OUCKPETHICTb PO3-
noainy BCiX XxapakTepUCTmMK HAaPTOrazoOHOCHOCTI, HOBITHI OLLIHKM CBITOBUX MPOrHO3HMX PECYPCIB
TOoLO) NoTpedye po3pobkM agekBaTHOI Teopii HadpTMOoreHesy, sika 6 Mana BianoBigHYy TEKTOHO-
reognHamivyHy OCHOBY. TaKoto € MIIOMTEKTOHIKA, ika Ha HalLMX 04ax CTae NapagurMoto He TiNlbKu
TEKTOHIKM i reogmMHamiku, ane n diamkm 3emMni, NeTponorii, reoximii i metanoreHii. Mniomu € ro-
NIOBHUMU TPyOaMu mMmnbuHHOI aerasadii 3emni, BU3Ha4atoTb OCHOBHIi 0COBMBOCTI (pntoigoau-
HaMI4YHOro i TEPMOAMHAMIYHOIO PeXMMiB HaTOra3oHOCHNX BACENHIB, a OTXe, CMiBBIAHOLLIEHHS
OCHOBHUX FrEHETUYHUX TUNIB enireHesy i Npupoay rmmboko3anararymx pe3epByapiB HAPTH i
ragdy. CyyacHi gaHi npo npupoay rmmboko3ansraymx HapTOrasoHOCHUX KOIEKTOPIB A03BO-
NA0Tb PO3rNaaaT Mmmoboki Ta HaarmmMoboki (5-10 kM) cermeHTn HapTora3oHOCHNX GacenHiB, Lo
BiAMNOBIAAIOTb anikasbHUM YaCTUHaM MIIOMIB, K €OMHI HAadTOra3oHOCHI MerapesepByapu
(CykynHiCTb BYrneBOAHEBUX CUCTEM B HEPIBHOMIPHO PO3YLLiSIbBHEHNX NOPOAAX) — HEBUYEPIHI
oXepena ByrneBOAHIB.

Kno4oBi cnoa: nnoMm, HadpTupgoreHes, HadpTOrasoHOCHWN BGacerH, rmubdoko3andaraioui

CerMeHTu.

BeBepneHue

B Havane XXI cT., kak y>xe oTMe4anocs [JleTHu-
koB, 1992; JlykuH, 2014], cTpeMUTENbHO
(Kpy4e, 4eM Mo SKCMOHEHTE) BO3POC/IN OLEHKMN
MPOrHO3HbIX MUPOBLIX PECYPCOB MPUPOAHOIo
YrneBoaoPOAHOIO ChiPbsi, HTO MOXET NPOJIOH-
rMpoBaTb Ha HEONPEAENEHHbIN CPOK YI1EBOO0-
pOaHYI0 apy rnodanbHom aHepreTnkun. C To4km
3peHnsa cTpaTernm pasBUTUS YesT0BEYEeCKOM
UMBUAN3ALMM N €€ OTAANIEHHbIX NEPCNEKTUB,
3T0, 6€3yCNOBHO, AO/IKHO MMETb HEraTUBHOE
3HaYeHue, NOCKOJIbKY: a) He OyaeT crnocoobCT-
BOBaTb KapANHaNIbHOMY PeLLUeHUIO NPobeMbl
«Tepmosiga» WUNM Opyrux HeucHepnaembix
3KOJIOTMYECKN YUCTbIX MCTOYHUKOB 3HEPTUM
(B 4aCTHOCTU, SHAOINEHHOro Tenna v rMyouH-
HOro Bogopoaa); 6) yBennimt 9KOHOMUYECKYIO
HepeHTabeNbHOCTb Psaa anbTepPHaTUBHbIX UC-
TOYHMKOB QHEPreTUKn; B) UHTEHCUDUUMpPYET
HakonneHne CO», a Takke mMeTaHa (noTepu
npu paspaboTke, TPAHCMOPTUPOBKE N YTUIIN-
3auum NPUPOOHOro rasa) B atmocaepe (Brnpo-
4YyeMm, 3KONIOrMYEeCcKnin Bped OT MPUMEHEHMUS
OBuorasa, Xuakoro 6uoTonnuea, yrns, Kak n3-
BECTHO, ropasgo 6osbLue, 4em OT NPMPOOHOro
rasa); r) ypenmiuut u 6e3 Toro HegonycTumMble
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06BbEMbI CXUIFAHUS LEHHENLLEro XMMuyec-
KOro cbipbsi. B TO e Bpems CcTonb kapau-
HanbHas nepeoueHka YrineBogopoaHOro
noteHuuana 3eMHbIX Heap, BO-NEPBbIX,
OTCPO4YMBAET 9CXATONOrMYECKME NMPOrHO3bl,
CBsi3aHHble C rnobasbHbIM pas3BasioM TOr-
NIMBHO-3HEPreTnyeckoro KoOMmniekca, a BO-
BTOPbIX, A0J/IXKHA CMOCOOCTBOBATbL PA3BUTUIO
HayK O 3eMJie N HOBbIX TEXHOJIOMUI, YTO He-
ob6xoauMmo ana apPeKkTMBHOro 0CBOEHUS pe-
CypcoB HedTM 1 rasa rnybokosanerarowmx
KOMMJIEKCOB Ha KOHTMHEHTax n B MupoBom
oKeaHe, a Takxke pa3HO0bpasHbIX HeETpaau-
LIMOHHBIX 1 a/bTEPHATUBHbBIX MCTOYHUKOB YrTie-
BOOOPOAOB. Tak nnu nHaye, aTo peanbHOCTb,
C KOTOPOW HEOBXOAMMO CUMTATLCS Aaxe cTpa-
Ham-ayTcargepam B cdepe 0o0blYu HepTU
M rasa, cpeam KOTOpbIX MO M3BECTHbLIM MPU-
YrMHaMm cyrybo cybbekTUBHOIO xapakTepa He-
OXMOAHHO ONS CMeuvanmMcToB okasanacb U
YkpanHa. OHa cTaBuT psag NepBooYepeHbIX
3a4a4y nepen HedTEra3zoBowW reonorven, a
Takxke reodunsnkor n reoxmmmen. lNepsoHa-
YyanbHOWM U3 HMX ABNSETCS pa3paboTka coBpe-
MEHHOIN Teopun HadpTuooreHesa — HedTe-
ra3oHakonaeHus.
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PassButne reonormm B CUCTEME ecCTe-
CTBEHHbIX HaAyK LU0, KaK M3BECTHO, CBOUM
0co6bIM NyTeM. J1nLib B KOHLLE XX CT. HOBeM-
LIMe eCTECTBEHHOHAY4YHblE KOHLEeNnumMn (He-
paBHOBeCHada TepMoaMHaMmKa, CUHepreTurka,
Teopwus KatacTpod) cTanu HanpPAMyto BIUATb
Ha obLulereonornyeckme npeacrTaBieHns B
LLe/IOM U reOTEKTOHMKY B YaCTHOCTMU, 4TO
MPOSBMAOCL MNpPEexae BCEero B MNOSBAEHUU
Taknx MOHATUN, Kak HeJMHenHas reopumsnka
(O.J1. KysHeuoB, A.B. Hukonaes, M.A. Capos-
CKUIA 1 Ap.), HEeIMHenHas MeTalIoreHus
(A.4. Wernos, [.B. PyHakeuct, .H. TomcoH
M Op.), HENVHENHbIE reognHamMmnKa U reoTek-
ToHuKa (KO.M. MNywaposckuin, B.E. ®agees n
ap.), a Takxke HedTerazoBada reosiorms, rua-
poreonorus, reoxmmMuns, NeTponorva, cegm-
MeHTonorusa [JlykmH, 2004].

CBoucTBEHHAsA BCEM CIOXHbLIM CUCTEMAM
HEIMHENHOCTb, KOTOPas NPOSIBASETCS B TAKNX
nx GyHAaMeHTasbHbIX CBOWNCTBAX, Kak aMepA-
>XEHTHOCTb, CTPYKTYPHOCTb U NEPAPXUYHOCTb,
B MOJIHOWN Mepe npucylla pasHoobpasHbIM
reosiormn4eckMm CUcTtemam m, B HaCTHOCTM,
HedTerasoHocHbIM 6acceliHam (HI'B). Mpu-
4yeM, 4eM rnybxe KOHKpeTHbin HIB, Tem
yKa3aHHble MPU3HaKN HEeJIMHENHOCTW Bbipa-
XXEHbI CUNbHEE. Pe3ynbTaThbl BbIMOJIHEHHON B
CBOE BpEMs CTaTUCTMHECKOM 006paboTkn
Pa3ANYHbIX KOJIMYECTBEHHbIX XapaKTePUCTUK
134 HI'b Mupa no3Bonunm ycTaHOBUTb ANC-
KPETHOCTb 1x pacnpeaenenus [Jlykun, 2004].
OTO OTHOCUTCSA K KapAuHanbHbIM noka3arte-
N9M HepTerasoHOCHOCTU (XpOHOCTpaTurpa-
duryeckoe u rnybuHHOE pacnpegeneHve
MPOAYKTUBHBIX TOPU30OHTOB, [O0Ka3aHHbIX
3anacoB Mo komMmnjaekcamMm u T.M.) BNjOTb A0
LONCKPETHOCTW KOJITIEKTOPCKUX CBOMCTB M Pas-
JINYHBbIX HGa30BO-rEOXUMMNYECKUX XapaKTepu-
CTuK. JaHHbIn GEHOMEH CBUAETENLCTBYET O
TOM, 4TO HI'B, Kak 1 6GONBbLUMHCTBO CIIOXHbIX
reosIornyecknx 00 bEKTOB, BO3HUKAIOT U 9BO-
JIIOUMOHMPYIOT B pe3yfibTaTe CUHepreTmnye-
CKMX MPOLECCOB B OTKPbITbIX CUCTEMAX,
Oanekmx OT paBHOBECMS, YTO COMNPOBOXAA-
eTCs CKaykooOpa3HbIMU U3MEHEHUSMU UX
COCTOSIHUS (Pa3/INYHbIX XapakKTePUCTUK un
rnapamMeTpoB), pas3HoobpasdHbiMy (ayKTya-

LMAMN, PE3OHAHCHbBIMU SIBIEHUSMU N KOONe-
paTBHbIMM 3 PeKTaMm, CNOXHbIMU B3aUMO-
OTHOLWEHVAMU Xaoca v nopgaoka* [JIykuH,
1991, 2004].

JnCKpeTHOCTb NpucyLla BCEM YPOBHAM
HedTerazoHakonJeHnsa: OT KOJUIEKTOPCKUX
CBOMNCTB U MEOXMMUYECKMX XapaKTEPUCTUK
nopoa 1 ¢asoBO-reoXMmMmn4ecknx napameT-
pos HadTMoos oo HI'B B uenom v ganee — oo
TpaHCPErnmoHaabHbIX U rMobanbHbIX 3aKOHO-
MEPHOCTEN HedTerasoHOCHOCTM (nosica u
MOJOCbl MHTEHCMBHOIO HedTerasoHakonae-
Hus, pasbl HapTHUaoreHesa). Tak, cuHepreTm-
yeckasa npmpoaa NyCTOTHOCTM NOPOAHbIX TES
BblpaxkaeTcsl Npexae BCero B CyL,ecTBOBa-
HUW onpeaeneHHbIX CKa4ykoB («KBAHTOB») Mpu
M3MEHEHNN MOPUCTOCTU U NPOHULAEMOCTU
Konnektopos HedTH 1 rasa [JlykuH, 1969], B
pa3HO0bpa3HbIX NPOSIBIIEHNAX CaMonoaobus
(aBTOMOAENBHOCTb, PpPakTaNbHOCTb) pa3nny-
HbIX QYHKLMOHAJIbHbIX 3aBUCUMOCTEN MeXay
napameTpamm GuUabTPaLMOHHO-EMKOCTHbIX
cBoncTB [JlykuH n gp., 2011]. AUCKpeTHbIN
xapakTtep HabnogaeTcsa 1 B pacnpegeneHnn
pasnnyHbLIX NapameTpoB 3anexen (MecTo-
pOXAEHWI), BKIOYas Tepmobapuyeckue um
reoxXMmn4yeckme xapakTepucTUKU, ra30BbIn
dakTop n ap. B To e BpemMs OH NnpucyLy, pac-
npeneneHnio MecTopoXAeHW, 3anacoB U
PECYPCOB Mo KOMIekcam v rmybuHam. Takmum
obpasomMm, peydb naeT o pyHOaMeHTanbHOMN
3aKOHOMEpPHOCTU HadTMaoreHesa — HepTe-
ra3oHakomnaeHus, 6e3 y4eta KOTOpoii HEBO3-
MO>XHO CO34aHne COBPEMEHHON NapagurmMsol
HadTngonorun. Noka 3Ty poJsib BCE ELe Ur-
paeT ocago4yHO-MUrpaumMoHHas Teopus Cc ee
YYEHUSAMM O IMaBHbIX pasax HepTe- 1 ra3ooob-
pasoBaHug U NPeacTaBleHns MU O BeayLen
ponn katareHesa B popmmpoBaHum HI'B, reo-
NIOrnM4yeckn NOCTENEeHHON «My3blpPbKOBO-Ka-
nefnbHOW» NePBUYHOM MUrpauumn. 3ta Teopus,
Kak yxe oTmedanoch [JlykuH, 1999, 2004],
MMeEeT TUMUYHO «JIMHEWHbIN» XapakTtep. Ha
OCHOBE yKa3aHHbIX NpeacTaBAeHnii o HapTU-
noreHese u HedTerasoHakonjeHnun, Kak o
ypes3BblYaHO MeAJIEHHOM (XapakTepHble
BpemeHa n-108 neT) HenpepbIBHOM NpoLiecce,
Hesb3s 00bACHUTE GOPMUPOBAHNE YHUKATTb-

* MPUMEHUTENBHO K HEPTEra30HOCHOCTU N PYAOHOCHOCTN Xa0COM MOXHO CYMTaTb PacCesstHHOEe Unmn
NlaTEHTHOE COCTOSAHME COOTBETCTBYIOLLMX KOMMOHEHTOB, @ MOPSAKOM — UX CKOMJIEHUS B BUAE 3aNIEXEN U

MECTOPOXOEHWNN.
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HbIX U TUFAHTCKMX MECTOPOXAEHUN, PEHOMEH
30H MHTEHCUBHOIO HeTEerasoHakomnIeHus, Ha-
nyne HePTAHbIX 1 ra30BbIX «MOKOCOB» HALLEN
niaHeTbl, NPUCYTCTBUE METACTabWIIbHbIX reTe-
podas3oBbIX CUCTEM, NPMUPOAY MPSIMOMNOUC-
KOBbIX reodPu3nyecknx n reoxXmMmn4ecKux
aHOManunin, NPOMBbILLNEHHYIO HEPTErazoHoOC-
HOCTb rnyboko3anerawwmx (5-10 km u
6onee) KOMMIEKCOB U, B KOHEYHOM CYeTe,
HabngalWnncs CTPeMUTENbHbIN B3NeT
OLLEHOK YrneBO40POAHOro NoTeHumana 3em-
HbIX HEAP Ha COBPEMEHHOM YPOBHE UX FrE0-
noro-reodunanyeckor n3y4yeHHoCcTn. 30echb
SIPKO MPOSIBASIETCS OTMEYEeHHasi paHee 3ako-
HOMEPHOCTb, COMacHO KOTOPON «HWUKAKOW
JIMHENHbIA MPOLECC, XapaKTepu3yloLnincs
HENPEePbIBHOCTbIO, MOCTENEHHOCTbIO, KON-
YEeCTBEHHbIM COOTBETCTBMEM MNapamMeTpoB
Ha BXOAE M BbIXOOE, HE MOXET NMPUBECTU K
BO3HUKHOBEHWIO Te0JIOrM4eckoro oobekTa,
XapakTepu3yloLLLerocss CBOMCTBaAMUN SMEpPA-
XEHTHOCTU, MEPAPXNYHOCTU N CTPYKTYPHO-
ctn» [JlykuH, 2004, c. 24].

Be3 0TBETOB Ha yka3aHHbIE BOMPOCHI, 6e3
BbIACHEHUS Mpupoabl  GaykTyauuin, npo-
SABMSIOWMXCS B ANCKPETHOCTU pacnpeaene-
HWSA OCHOBHbIX XxapakTtepucTuk HI'B cospaHne
COBPEMEHHON Teopun HadTMaoreHesa -—
HedTerazoHakomIeHnsa HEBO3MOXHO, U MPo-
6nema 34ecb 3ak/to4aeTcs He TONbKO (U He
CTOJIbKO) B OBUOreHHOM 1M abUoreHHoOM re-
He3unce HedTM 1 rasa, CKOJIbKO B Xapakrepe
npoweccos GOPMMPOBAHUA UX MAKPOCKOM-
neHuin. lNMepBbI War B peLeHnn 3Tom npo-
6nemMbl cCOCTOUT B OnpefeneHnun Bo3pacTa
3anexen n ganTenbHOCTU X GOPMUPOBAHUSA
[JlykuH, 1999]. MNMpn 3TOM ObINO YCTAHOBIEHO
Hanuyne psaa CPaBHUTENBHO KPATKOBPEMEH -
HbIX a3, 6113KMX Mo ceBoen npupoae pasam
3HOOreHHOro pypoobpasoBaHus. UNx CuH-
XPOHHOCTb B pPS4Ee pPasfnyHbIX MO CBOUM
CTPYKTYPHO-TEKTOHNYECKUM U POpPMaLMOH-
HbiM XxapakTtepuctukam HIB He HaxoouT
CBOEro 00bsICHEHMS C TOYKM 3PEHNS COBpE-
MEHHbIX Fe0TEKTOHMYECKUX Teopuin. CTpyk-
TYPHO-TEKTOHUYeckue knaccupukaumm HI'B
HEe4OCTaTO4YHbl AN M3YYEHUSA OCHOBHbIX
3aKOHOMEpPHOCTEN HapTuaoreHesa n HedTe-
razoHakonneHusi. Heobxoanma takasi CUHTe-
Tnyeckas KOHLEeNnuus, Ha OCHOBE KOTOPOW
MOXHO Obls10 Obl a4eKBaTHO XapakTepmn3oBaTb
3BOJIIOLMIO reogMHaMMNYeCcKoro n Gnionaoan-
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HaMUYeCKOro pexmnmoB. MonbITkn co3aaHuvs
TakuX KOHLUENUMA Ha OCHOBE TPaOVULMOHHbIX
npeacTasfeHnn 0cafo4HO-MUrPaALMOHHON
TEOpUM Henb3sa Npu3HaTb yAadHbIMK, MO-
CKOJIbKY 9BOJIOLMSA 0CaA04YHOr0 6accenHa m
ero TpaHcoopmaumsa B HI'B B Takmx paboTtax
paccMaTpuBaloTCa B OTPbIBE OT MNYyOOKMX
Heap (MaHTMa — A4p0), YTO He NO3BONSET
0OBACHUTbL HENCHEPNAEMOCTb MPUPOLHbIX Y-
NeBOOOPOOHbIX PECYPCOB, rEOCUHEPreTUKy
HadpTUOOreHesa u NnpMpoay ANCCUNATUBHOIO
xapakTtepa HIb.

CornacHo COBpPEMEHHbBIM THOCEON0ru-
4eCKUM NpencTaBleHnsM, «MCKYCCTBEHHOE
MOXET ObITb A€ TEPMUHMNPOBAHHBLIM 1 0OpaTn-
MbIM», TOrga Kak «eCTeCTBEHHOe Henpe-
MEHHO COOEPXUT 3NIEMEHTbI Cy4arHOCTU U
HeobpaTMMOCTU», a «MaTepus — bonee He
naccueHas cybcTaHuus (onucbiBaemasi B
pamMKax MexaHUCTUYECKOM KapTuHbl Mupa),
a el Takke CBOMCTBEHHA CMOHTaAHHAs akTUB-
HOCTb» [[puroxuH, 1986, c. 50]. BonbWMHCTBO
CIOXHbIX MPUPOOHbIX CUCTEM, B COOTBET-
CTBUM C ngesamm v paspaboTtkamu bpioccenb-
ckow wkonbl (U.P. Mpuroxwut, M. MeHcpop®,
H. Hukonuc, WN. CteHrepc), OTKPbITbI, T.€.
0OMeHMBaOTCH HEepruemn, BELLLECTBOM N UH-
dopmaumen ¢ okpyxatowen cpenon, scnes-
CTBUE YEro OHW «HEMPECTaHHO GNYKTYNPYIOT»
N «1t00Oble NOMbLITKM NOHATL UX B pamMKax Me-
XaHUCTNYECKON («nnHenHon». — A.J1.) mogenn
3apaHee obpeyeHbl Ha Nposan» [[pUroxuH,
1986, c. 17].

OTO B NOJSIHOWM Mepe OTHOCUTCS K MPUPOA-
HbIM Yr1€EBOA0POA0rEHEPUPYIOLLMM CUCTE-
mMam. becnepcnekTmBHO paccmaTpuBaTb
aponoumio HIMB kak 3akpbITON CUCTEMBI B OT-
pbiBE OT QHEPreTUKM N BeLecTBa ryobokmx
3EMHbIX HeAp, N HUKaKMe yMO3PUTENbHbIE
dnongogHaMUYeCKUE CXEMbl HA OCHOBE
MogAenen anM3noHHOro BogoobmMeHa 1 kata-
reHesa He NOo3BONAT OOBbACHUTb B TEPMUHAX
0Caf04YHO-MUrPALMOHHOW TEOPUN OCHOBHbIE
3aKOHOMEPHOCTU HadTUaOreHe3a n 060CHO-
BaTb UCTUHHbIE MACLUTaObI yrNeBOAOPOAHOIO
noTteHumana.

Bce n3BeCTHble HAM reoTEKTOHMYECKNE
KOHUENUWN, BKNOYasa TEKTOHUKY MAUT, NPuU-
Hagnexar K TOM CUCTEME HayYHbIX 3HAHUM,
kotopyto WN.P. MpuroxuH n WN. CteHrepc
YCJNIOBHO MIMEHYIOT «HbIOTOHOBCKOWN HAyKOWM»
[MpuroxwnH, 1986, c. 72], roe He HaxoaaT
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CBOEro MecTa Takve yHoamMeHTasnbHble ong
Hayk O 3emMie MoHATUA, KaK CJ/ly4alHOCTb,
CNOXHOCTb U HeobBpaTumocTb. VMcknoyeHne
COCTaBnsAeT MIIOMTEKTOHMKA, KOTopas Ha
HaLWMx rma3ax CTaHOBUTCA napa,u,mrM0|7| He
TOJNIbKO TEKTOHUKU U TeOANHaAMUNKN, HO TakKXe
dun3nkn 3emnu, rmobdanbHOW NeTpPonornm um
reoxmmMmmnun.

KoHuenuus nnioMoB: cOBpeMeHHoe
COCTOSIHME U NepCcrneKTUBbI Pa3BUTUS

9Ta kyeBas He TONbKO AJ11 FTEOHOMUN, HO
M eCTeCTBO3HaHMSA B LENOM KOHUenuusa
BO3HMKNa B 1972 r., koroa x. BunbcoH npen-
NIOXNN AN 00bACHEHWSI OTKPbITOrO NepBoHa-
YanbHO Ha [aBansax GeHoMeHa ropsaynx ToYek,
nnu nateH (hot spots), rMNoTedy MaHTUNHbIX
cTpyn (matle plumes). CyTb ee 3ako4yaeTcs
B TOM, YTO «MOAHMMAOLLNECS U3 TMYOUH MaH-
TN Pa30orpeTble CTPYM — NJOMbl — C QUKCU-
POBaHHbIMW B HEMN KOPHAMU MPOXuUratoT
OBMXYLLMECHA NUTOChEPHbIE NANTLI, OCTaBNSAs
Ha MX NOBEPXHOCTU Cned B BUAE ropsymx
TOYEK, BblpaXXEHHbIX BySIKaHaMWU UKW MayTo-
HamMmu» [[naneTa..., 2004, c. 37]. lWupokoe
NMPU3HaHWE 3TON rMNOTE3bl CBA3AHO C TEM,
YTO JMWb OHa [aBaja paumoHanbHoe
00bsICHEHNE BHYTPUIMIIMTHOMY MarmMmaTnuamy B
npenenax kak KOHTUHEHTOB, Tak U OKeaHOoB.
Takmm 06pa3om, nepBoHayasbHO MJIIOM-
TeKTOHMYecKas KoHUENUUS Hocuna npenmy-
LEeCTBEHHO MNETPOJIOrMYECKMA  XapakTep.
dyHpamMeHTanbHOe 3Ha4YeHne UMenn OaH-
Hble, CBUAETENLCTBYIOLME O NETPOXMMMYE-
CKOW WNAOEHTUYHOCTU KOHTUHEHTANIbHOro u
OKeaHCKOro naxMoBOro Mmarmatmama rnpu cy-
LLLECTBEHHbIX OTNINYMAX ero OoT 0as3anbToB
CpeanHHO-0KeaHn4Yecknx xpebToB. [eoxnmm-
yeckue JaHHble (BK4Yaa reoxumuio P33,
M30TOMMIO renmsa 1 Ap.) NoATBepANNN CBA3b
MAIOMOBOr0 MarmMaTn3ma C He4enneTUPOBaAH-
HO MaHTMeln. Takum odpasom, KOPHW MNJto-
MOB A0JIKHbI pacnonaraTbCs ropa3ao rmyoxe
MO CPaBHEHWNIO CO CMPEOMNHIOBbIM BYJIKAHN3-
MOM (MOCTynfeHne Marmbl ¢ rnybuH meHee
200 kMm). HesaBmcuMMbIM NoATBEPXOEHUEM
peanbHOCTU CYLLECTBOBAHUSA MAaHTUMHbIX
MAIOMOB CTanun AaHHble CencMOoTOMOrpadunm
[Mywaposckuii, 1998; Geyko, 2004]. OHn
CBUOETENLCTBYIOT O PA3/INYHbIX MacluTadbax
MJIOMOB KaK No pasamMmepam rpuboobpasHom
rONIOBHOW YacTn, Tak 1 No AmManasony rinyouH
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nokanusaumm ux KopHen. Hapsay ¢ HebGosb-
WVMK NlOMaMu, NOAHMMAIOLLMMUNCS Herno-
CPeACTBEHHO U3 acTeHocdepbl Mo KaHanam,
06yCNoBNEHHbIM 30HAMW MOBbILLEHHOW NPO-
HMLAEeMOCTU B IUTocdhepe, YyCTAHOBJIEHO CY-
LecTBOBaHNE © CynepruiloMoB, nowanb
BHEAPEHMS KOTOPLIX B NMTOChEPY COCTaB-
NIeT ThICAYM KM?, a KOPHU JIOKaNIN3yloTCo
BOAM3K rpaHnubl apa U MaHTum (cnon D" —
BHellHee xugkoe aapo) [Ldobpeuos n ap.,
2003; Komapos, TomcoH, 2007; J1eTHMKOB,
1992; NnaneTa..., 2004]. CynepnniomMbl NHN-
LMUPYIOT MarMaTnam Ha OOLLMPHBLIX TEPPUTO-
puax (Tpannosblii MarmMatu3dm, CUCTEMbI
KONbLLEBbIX TEKTOHO-MarMaTn4eCcknux CTpyK-
TYp 1 Ap.) U B TO Xe BPEMS ONpeaenaoT rpa-
HULLbI OBLLMPHBIX 06NacTel ceAMMEHTaLNK C
pa3HoobpasHbIMU NUTOreoANHaMNYECKNMU
MHOMKATOPaMmM y4acTus B OCafKOHaKkomnne-
HUM U INTOreHEe3e PasfiINyHbIX SHO0TMEHHbIX
dakTopoB [JlykmH, 1997].

CornacHo COBpPEeMEHHbIM npencTasne-
HUAM, CYNnepritoMbl — 3TO «FUFraAHTCKNE OT-
wenaeHns sewecTsa (1 aHeprun. — A.J1.) ot
BHELWIHero ggpa 3emnan, [ocTturalolme
3eMHoM noBepxHocTu» [Komapos, TOMCOH,
2007, c. 779]. OHun onpepnensaioT pa3melle-
HME KPYNHENLUNX METANIOrEHNYECKUX N HED-
TEra3oHOCHbIX MNPOBUHUMNK. WX sBonoums
CONpPOBOXAAeTCs CTPYKTYPHOW aAnddepeH-
umaumen Ha pasHoobpasHble Mo pasmepam,
Tepmobapmn4eCcKomMy pexvmy, reogmHaMmmnye-
CKOM 1 PpnongoanHaMn4eckom akTMBHOCTHU
NIlOMbl M COOTBETCTBYIOLLME UM  30HbI
(apeansbl). lNnoMmam COOTBETCTBYIOT pasnmy-
Hble Mo pa3mepam 1 BO3pacTy BacceliHbl C
XapakTepHbIMU NUTOreogMHaMmnyecKknmMmm
rnokaszaresnisimy (MHTEHCUBHBIV rafioreHes, Ha-
KOMJeHne YepHOCNAHLUEBbLIX TOJILW, 9BKCUH-
CKOro Tuna v T.n.).

B kadecTtBe npumepa MOXHO NPUBECTU
CyneprnJsioM, KOTOPbIA BO3HUK B MO3OHEM
npoTepo3oe nog obwupHbiM CapmMaTckum
(naneo)wmTom, ¢ pacnagom KOTOPOro Bcnea-
CTBME pudTOoreHesa cBA3aHO BO3HNKHOBEHME
cuctembl HI'B 1 Kpuctannmyeckmnx MaccuBoB
[ykuH, 1997; JlykuH v gp., 1992].

OCcO0BeHHO YeTKO CBSI3b 3aKOHOMEPHOCTEMN
HedTerazoHOCHOCTU C yKa3aHHbIMWU FyOuH-
HbIMU dakTopamm nposiBmnacb npu Gopmm-
poBaHuun Mpunarcko-AHenposcKo-LoHeukon
cuctembl HI'B [JlykuH, 1997; JlykuH, LUnak,
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1991]. OcHoBHOWM NO 3anacam YyrieBonopo-
[OB M MaKCUMaJbHbI Mo rnydbuHHOMY Anana-
30HYy HedTerazoHocHocTn JHenpoBCKui
HI'B (ueHTpanbHasa 1 Iro-BOCTOYHAA HYacTu
OHenpoecko-LoHeukon BnaguHbl — O[B)
pacnosioXeH Hag anukasbHON YacTbto [He-
npoBcKo-JloHeLKOro nnawoma - Haubonee
aKTMBHOIo cpeaun nepueatoB CapmMaTckoro
cynepnnioma. OH n3BecTeH npexne BCero
KaK OOHOMMEHHbIA MaAHTUMHbLIA  gunanup,
KOTOPbI CTPYKTYPHO BblipaXxaeTcs B BuAe
«@aHTUKNIMHaNbHOro neperndba pasgena M
(B Mpepenax yka3aHHOrO CerMeHTa OH «BO3-
abiMaeTcs o oTMeTok 32—-35 Km») ... CO CBO-
LOM B BMAE y3KOro annaunca HenpasuiibHOW
dopmbi» [HekyHOB 1 ap., 1989]. BT10T cBOA M
€ro CKJIOHbl KOHTPOJINPYIOT OCHOBHYIO YacTb
pa3BefaHHbIX 3anacoB raza BocTo4yHOro pe-
rmoHa YkpauHbl. 30ecb COCPeaoOTOYEHbI BCE
43 mecTtopoxaeHus, cebie 100 npenmyLle-
CTBEHHO ra30oKOHAeHCaTHbIX 3aN1exen KOTo-
pbiX HAaXOAMTCS Ha rnybuHaXx CBbilIe 5 KM.
CooTBeTcTBYylOLAa YacTb OB xapaktepu-
3yeTca Hambonee LWUPOKUMK CcTpaTurpa-
dunyeckum, GOPMaLNOHHbBIM, FYBUHHBIM U
$as30BO-reoxmMMmnyecknm aruanasoHamm Hed-
Tera3oHocHocTu [JlykuH, Lnak, 1991]. Kero
XapakTepHbIM reosIorMyeckuM OCOBEHHO-
CTAM OTHOCSATCH: MakCHMallbHble 3HAYEHUSA
MOLLHOCTEN 0Caf04HOro 4exnia n ero JOMu-
HUPYIOLWKMX KOMMJIEKCOB, MakCumanbHasa
cTpaturpadunyeckas rnosHoTa U aHOMasbHO
6onbLUMe TONLWMHbI NePEeXoaHbIX MHTEPBAOB
(D2 — D3, D3 — C1, C1 - C2, C3 - P1), Hann4yne
MOLLHbIX Y4EPHOCNAHLEBO-3BKCUHCKNX OT/IO-
XeHun (D3, C1), MHTEHCUBHBIV ranoreHes (Dg,
P1) n ranoknHes (MMeHHO 340eCb HAXOOATCS
NMPaKkTUYECKM BCE MIraHTCKME CONsHble gma-
nupsbl). Hanbonee BaXHbIMU C TOYKU 3PEHUSA
3aKOHOMEpPHOCTEeN HapTuaoreHesa n HedTe-
ra3oHakoMnIeHUs ABASIOTCS MPU3HAKM HEO- U
aKTYOTEKTOHNYECKOW akTUBHOCTU ntoma (no-
aBIeHne Ha rMybuHax 4—5 KM NpecHbIX oBe-
HWUAbHBLIX BOA, MNOA pacconamu, akTUBHOE
oTpaxeHue ryObuHHLIX CTPYKTYP B COBpe-
MEHHOM naHawadTe v penbede, NoBbILLEH-
Has PTYTOHOCHOCTb HEdTHAHbIX N ra30BbIX
MecTopoxaeHun un T1.4.) [JlykmH, 1997].
VIMEHHO ONUTENIbHON N MHOIO3TarnHoOM akTu-
BM3aUMen naomMa BNiOTb OO0 MAMOLLEH-4YeT-
BEPTUYHOIO BPEMEHM OO bACHAETCS LLUMPOKNIA
cTpaTturpadumnyecknin ananas3oH U yHUKabHOE
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$a30BO-reoxmmMmnyeckoe pazHoobpasmve Ha-
dTNOO0B, LWMPOKOE pacnpocTpaHenme ABI/,
rnybuHHaa rmaporeosiornyeckas MHBepCcus,
C KOTOpPOW CBfi3aHbl NMPU3HaKMW HEOaABHEro
(coBpeMeHHOro) GopmMmMpoBaHns 3anexen n
NPU3HaKM X BOCMOJSIHEHUS, TEMIMbl KOTOPOIrO
Bo3pacTaloT ¢ rnybuHon [JlykmH, 2012,
2014].

Mniom Kak Tpy6a gerazaumm

Hanbonee BaXHbIM C TOYKU 3PEHUSA SHAOO-
reHHOro pyaoobpa3oBaHus, HAaPTUAOreHe3a,
reodkKosiormm acnekToM  QYHKUUOHaNbLHOMN
XapakTepUCTUKN MJIOMOB $BASETCH pac-
CMOTpeHne ux kak Tpyb perasaumm (37O
NJIOAOTBOPHOE MOHATME BBEAEHO B HaAykKy
M.H. KponoTtkuHbiM). Takaa TpakToBka no3Bo-
naeT 06beAMHNTbL NPAKTUYECKM BCE OCHOBHbIE
aCneKkTbl MIIOMTEKTOHUKMU. [1pn 9TOM Ha pas-
HbIX 3Tanax 3BOJIOLMN NAOMA OH MOXET KOHT-
ponmMpoBaTb  Kak  «ropsAYylo»  (BKJOYas
pa3HoobpasHkIi MarmaTam 1 rugpoTepmalib-
HbI PyAOreHes), Tak N «X0NoAHY0» (BK4as
HadTMOOreHes) nerasaumio.

TecHOoe nepensieTeHne BOAHO-YINEKN-
CNoW 1 yrneBogopoaHON BETBEW Aerasaunn,
OonbLION reoTtepMmodapnyeckuin gmarnasoH
dnongos 006ycnoBAMBAOT BeOyLUYO POJb
yKa3aHHbIX MPOLLECCOB B GOPMUPOBAHMN Kak
noByLek (NPUPOAHBIX Ppe3epByapos), Tak n
3anoNHSAWMX UX YINMEBOAOPOAHbIX 3a/1EXEN.
Bnaropaps SToOMy NpMypoYeHHble K CKBO3b-
dopmMaunoHHbIM GIONOONPOBOAALWLMM CU-
ctemam TpyObl gerasauum nNpenctaBnsioT
cob0i1 napareHeTn4eckmne NPoOCTPaHCTBEHHO-
BPEMEHHbIE CUCTEMbI JIOBYLLEK (3anexen).
lMocnepHue, Hapsay C NIAacTOBbIMU, BKIO-
yalT B cebs KPYrNHblE MaCCUBHbIE 3anexu,
NPUYPOYEHHBbIE K PA3YNMAOTHEHHBIM MacCcu-
BaM Mopoj, KpUCTanIM4eckoro pyHaameHTa
M MPOMEXYTOYHOIO KOMMJEKCA, YEPHOCAAH-
LEeBbIX U pUPpOreHHo-KkapOboHaTHbIX popma-
uvn. KMMeHHO Ha OonouCKOBaAHME Takux
CUCTEM [0JIXHbl OblTb HanMpaB/eHbl MOUCKN
HEPTHAHBIX M FA30BbIX MECTOPOXAEHWUI B Y-
B6okunx n ceepxrnybokux HI'B. Mpwn aTtom kap-
TUpoBaHue Tpyb aerasaunm rno KOMMaeKcy
reopu3nyeckmnx N reOXMMmMYeCcKnNxX aHoManunim
npunobpeTaeT ocoboe 3HayYeHune.

BaxHenwum nHagnkatopom oaongoan-
HaMMYECKOWM aKTUBHOCTWU MJOMa SBNSETCS
«3apaXXeHHOCTb» KONJIEKTOPOB HEDTU 1 rasa
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ONCMEPCHbIMY CaAMOPOAHO-METANNYECKMMN
yacTmuamm pasHOObpa3HOro XMMMYEecKoro
cocTaBa (BKJo4Yas NpupoaHble CniaBbl U UH-
TepMeTanuabl) — Tpaccepamm cyneprinyomH-
Hbix  dmougoB [JlykmH, 2006, 2009].
MpucyTtcTBUE, HApPaAQy C HAMMU, MUKPO-, Ha-
HOBKJIIOYEHUIN Pa3nyHbIX KAPONZOB N CUIN-
UMOoOB noaTBepXxaaeT  MPUYPOYEHHOCTb
MJIIOMTEKTOHUYECKMX KOPHEN K HUXHEN
MaHTUn — cnoto D" — BHewHeMy XMaKoMy
agpy 3emnu. 9TO NoATBeEpXOAaeT BbIBOAbI
H.J1. Dobpeuoa, P.A. JleTHnkosa, N.[. Pab-
YMKOBa U OPYrnx BeayLIUX COBPEMEHHbIX
MeTposIoOroB O TOM, 4TO B rE0SIOFMYECKON
UCTOPUM OT XUOKOro sapa 3eMnm HeogHo-
KpaTHO OTOENSANINCb MOLLHbIE Fra30Bble MO-
TOKW, KOTOpble CO BPEMEHEM [JocTuranm
BEPXHUX FTOPU3OHTOB NUTOCHEPDI, BKIIOYaAsA U
3EMHYI0 KOpPY, WHULUMMPYA W Hemnocpen-
CTBEHHO y4yacTBYy4 B Mpoueccax marmatmama,
MeTamopdunama, pynoobpasoBaHUs U Ha-
dTrnporeHesa. IMeHHO «3Tu BOCXoasLme no-
TOoKn GnouaoB, B KOTOPbIX NpeobnapatoT
rasbl 1 IeTy4ne KOMMOHEHTbI LUMPOKOro Kpyra
3/1IEMEHTOB, MNOMAYYMAM Ha3BaHWE MJIOMOB»
[NeTHukoB, 1992, c. 6].

OTun pyHOaMeHTasnbHbIE BbIBOObI, COENAH-
Hbl€, KaK 0TMEeYanoCb, NPENMYLLLECTBEHHO Ha
OCHOBaHMUW MEeTPONIOrNYECcKNX AaHHbIX, HAX0-
OST HE3aBUCMMOE NOATBEPXKOEHNE HE TOJIbKO
B YNOMSIHYTOM MHTEHCUBHOW 3apPaXXeHHOCTU
nopoga rnybokosanerarowmx cermeHToB HIB,
PacnONOXEHHbIX HaA, annKanbHbIMU YacTAMM
MJOMOB, OMCNEPCHBLIMU CaMOPOAHO-MeTan-
JINHYECKMMMN HacTMLaMUn, HO U B Pas3fiINyHbIX
TEPMOONHAMMNYECKUX, TMOPOreOXMMMNYECKMX
1 N30TOMHO-reOXNMMYECKMX NOoKasaTensax no
OaHHbIM Ty6OKOro 1 cBepxrnybokoro (bonee
6 kM) OypeHus. 3To, HE3aBUCKMO OT NMETPO-
JIOrMYecKnx OaHHbIX, CBMOETENbCTBYET O TOM,
4YTO OCHOBY MJIlOMa COCTaBASET (Ccynep)rny-
OVHHbBIV dntona, renneBo-BoaopPoaHO-MeTa-
HOBbI TMOJINKOMMOHEHTHbIN CBEPXCXaTbIi
ras, HacbIWEHHbIA pas3HOOOpPa3HbIMU O
XUMMYECKOMY COCTaBy kjlacTepamu, meTtas-
anyecknmm (@  Takxke  yrnepoancTbiMu,
KapOuaHbIMU, CUINLUUOHBIMA) MUKPO- U Ha-
HoyacTuuammn. bonee TOro, NpucyTCTBME B
accoumauum ¢ ykadaHHbIMM YacTULAMUN TYro-
NaaBkKUX MeTaIMYEeCKnx, CUINKaTHbIX, a
Takxe KapOuaHbIX U CUNNLMAHBLIX chepys ro-
BOPUT O TOM, 4YTO, KakK YyXe OTMeyasnocCb

ISSN 0367-4290. leon. xxypH. 2015. N2 2 (351)

[NykmH, 2013], aTOT dnong no CBOMM Tep-
MOANHAMUYECKUM U PUBNKO-XUMUNYECKUM
cBoOWCTBaM O/IM30K K Tak HAa3biBAEMOW He-
noeanbHon nnasme [PopTos n ap., 2011].

M3HavyanbHO 06e3BoAHbIN, 3TOT noung,
0OJIKEH TpaHCHOPMUPOBaTLCA NO Mepe BOC-
XOOSLLEro ABMXEHNS Npexae BCero 3a cyer
OKUWCNIEeHUst BOOOPOAA, a TakKe aCCUMUISLNM
BOAbl M3 HUXHEN MaHTUK, B KOTOPOM, CO-
rMacHO COBPEeMEHHbIM AaHHbIM NeTposiornye-
CKOro MOLENMPOBAHUS, COCPEAOTO4YEHbI ee
3HauuTenbHble 3anackl [Motohiko Murakami et
al., 2002]. BaxHbIM pakTOpOM 3TOW acCUMMU-
naUUM MoryT ObiTb o4arn 0OBOAHEHHOCTU,
cBs3aHHble ¢ anddpy3umen Bogopoaa [lybenba,
n ap., 1998]. YkasaHHaa TpaHchopmMaLms elle
fonee YCNOXHSET COCTaB UM CBOWCTBA
dnonpos. Nx ondpdy3noHHO-OUNLTPaLLMOH-
Hag nepkonsaumsa no panagonpoBOAALLNM
CKkBO3bdOpMaLNOHHBIM cucTtemam [JIykuH,
2004] obGycnoBnmBaeT pasHOObOpa3Hbie Me-
Tacomatuyeckme npeobpasoBaHus Nopoa,
XxapakTep N UHTEHCUBHOCTb KOTOPbIX, C O4HOMN
CTOPOHbI, ONPenensaoTcsa CBoNcTBamm (B 3a-
BUCUMOCTW OT CTENEHU OKUCNEHUS) donaa,
a C Opyron — BeLECTBEHHbIM COCTAaBOM,
CTPYKTYPHO-TEKCTYPHBIMN OCOOEHHOCTAMU U
neTpodmn3nkom nopoaHoro  cybceTpaTa
[NykuH, 2002]. Kak y>xe oTmevanocb, Hanbo-
nee 6GnaronpuATHbIMU 058 GOPMUPOBAHUS
BTOPWYHbIX KOJIIEKTOPOB SIBASAIOTCSH KBap-
LNTO-MecYaHNKn U OpPraHoOreHHble N3BecT-
HAKWU. IMEHHO C HUMWN CBSI3@Hbl OCHOBHbLIE
NPOAYKTUBHbIE TOPU3OHTLI ryboko3anerato-
LMX KOMIMJIEKCOB HUXHEro kapOboHa LeHT-
panbHOM 1 Oro-BoCTo4HOM YacTen 4B. B 1o
Xe BpemMs NoIMMUKTOBbLIE M apKO30BbIe Nec-
YaHUKK cpeaHero kapboHa HebnaronpuUaTHbI
ans dopmmpoBaHusa apHeKTUBHO-NOPOBLIX
BTOPUYHbIX KOJINEKTOPOB, C YEM CBsi3aHbl OT-
puuaTenbHble pe3ynbTaTtel rybokoro oype-
HUa B 30He covneHenua OJIB v LoHbacca
[MykuH, 2012, 2014].

Taknum o00pa3oM, MOMbl  XxapakTepu-
3yloTCs MHOroobpasnem GopM 1x Nposiene-
HUS B re0SI0rMYecknx 1 reodnsnyeckmnx nonsx.
VX 3HepreTnyeckom n BeLeCTBEHHOM OCHO-
BOW ABNAOTCA cyneprinyouHHble paonabl, 06-
YCNOBJ/IEHHbIE  CMOHTAHHLIMW  BbIOpPOCaAMU
CBEPXCXATOro MOJIMKOMMOHEHTHOro rasa,
dopmMmpyoLLEro BoCxogslye TpaHcMarmaTu-
yeckne (B noHumaHum [.C. Kop>XMHCKOro)
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noTokn. JaHHble TEepMOAMHAMMYECKOro
MmopenupoBaHus [KnpaswkuH n gp., 2008;
NeTtHnkos, 1992; TpybuubiH, XapbidbuvH, 2010]
CBMOETENLCTBYIOT O TOM, YTO OTAENNBLUMNCS
OT XMAKOro sapa oM 0b61agaeT OrpoOMHbIM
3HepreTM4ecknMm NoTeHumanom (faBreHue
cebitue 1300 kbap, TemnepaTtypa Oonee
4000 °C, a aHTanbnua sogopoaa 1000-1200
kx/r). JeprBartamMm BOCXOAALLErO NOTOKA
MCXoOHOro nionaga ABNSOTCA BOCCTAHOB-
nenHble rasbol (Hp, CH4, H2S), B3anmopein-
CTBME KOTOPbIX C KUCIOPOAOM CUINKATOB
MaHTUM U TOPHbIX MOPOA 3EMHOW KOpbI
CONPOBOXAAETCS BblAENIEHMEM TENNa, UHU-
LMMPOBAHMEM MarMaTn4eckmnx n rmgpoTep-
MaJibHbIX MPOLLECCOB. bnarogaps ykasaHHbIM
9K30TEPMMYECKNM MPOLLECCaM MITIIOM «[POXM-
raet» (no BbipaxeHuio @.A. JIeTHMKOBA) MaH-
TUIO U 3EMHYI0 KOpY. B TO Xe Bpems yacTb
ncxogHoro dnonaa, Cyas no HbEKUMSIM TeM-
HOLBETHOI0 NENUTOMOPMHOr0 NOANMUHEPASb-
HOro BeLlecTBa MO CTUIONTU3UPOBAHHBIM
TpeLLmHamM eCTeCcTBEHHOro ponaopaspsisa v
6pexunsam apobnexusa [JlykuH, 2000], npopsbl-
BaeTCsl 4O BEPXHUX FOPU3OHTOB 3EMHOM KOPbI
(Bkntovasa ctpatmucdepy), a ero gepvsartbl B
BUAe CTpyM BOOopoaa, renuns, MeTtaHa (1 opy-
rmx yrneBsogopoaoB), CEpoBOAOPOAA OOCTU-
ratoT 3€MHOIN NMOBEPXHOCTU.

MnioMTekToHNKa

N reHeTu4YecKme Turbl

anureHeTu4yeckoi 3oHanbHocTn HIB

Mo mepe BoCxoasLLero osmxeHns GaomngHoro
noToka, GopMM1PYIOLLLErO MAOMbI, MHOroo6pa-
3ne ux nposiBneHwuri Bo3pacTaeT. [pexae
BCEro 9T0 MaHTUNHbIE AManupbl C XxapakTep-
HbIMU CENCMUYECKNMU, FE0INIEKTPNUYECKMMMU,
reoMarHUTHbIMW, FrPaBUMETPUYECKUMN, Feo-
TepMUYECKUMU MeTKkamMu nutocdepsl (B UX
n3y4yeHune OOJbLUOIM BKNA4, BHECN UCCNeno-
BaTenu NMHctutyTta reodpusnkm nm. C.U. Cyb-
6oTnHa HAH YkpauHbl). MIMEHHO Hag HUMU
pacnonaratTcst camble rnybokne HIB ¢ Han-
Gonee KpPynHbIMKU MecCcTopoOXaeHusmu. Kx
CErMeHTbl, COOTBETCTBYIOLLUME ANUKabHbIM
YacTaM MJKOMOB, XapakTEPU3YIOTCH, C OOHOMN
CTOPOHbI, KaTareHe3oM W MeTareHe3om
(pasbl nHTEHCMBHOro npormbaHusa 6Gac-
celiHa), a C Apyrowm — rmnoreHHo-anoreHe-
TU4ecknm metacomato3om (s. L) [JlykuH,
1989, 2002].
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C nepBbiM CBsI3aHbl CTPYKTYPHbIE npe-
obpa3oBaHUa U OKBapLEBaAHME, MHTEHCUB-
HOCTb KOTOPbIX B LLEJIOM KOHTPONMPYEeTCs
KaTareHeTU4YeCcKom 30HaNbHOCTbLIO, B PE3yJib-
TaTe 4Yero WCXOAHble  OJIMFTOMUKTOBbIE
06/10MOYHbIE MOPOAbl C PazHOOBpas3HbIMU
CTPYKTYPHO-TEKCTYPHLIMU OCOOEHHOCTAMM
npeobpasoBanncb B MOHOMUHEPATbHO-KBAP-
LeBble NPOYHbIE (BCNEACTBME OKBapL,EeBaHUs
1 6eCUEMEHTHOIO COYJIEHEHUS 3€PEH) HN3KO-
nopuctble (MeHee 3%) ManonpoHULAEMbIE
(meHee 0,1 dM?) nopoabl C BbiPaXXEHHbIMU B
TOMN NN MHOW Mepe NepBUYHbIMU CeaVMEH-
TauWoHHO-daunanbHbIMU OCOBEHHOCTAMMN.
VIMEHHO OHU ABNAOTCSA cybCcTpaTtoM PopMM-
POBaAHMA BTOPUYHbLIX KOJIJIEKTOPOB, 4YeMy
CMocobCTBYIOT MX (PUINKO-MEXAHUYECKME
CBOMCTBaA U MUHepasbHbIn cocTas. bnaro-
[aps BbICOKOM MPOYHOCTU Y MAIOTHOCTU OHU
«CTArMBaloT Ha cebs TeKTOHMYECKME Hanpsi-
XeHus» [Mocnenos, 1973, ¢. 5], npesBpauwia-
iCb B TEKTOHUTbI-KaTakna3utbl (I ctagus
9HAOrEHHOro MeTacomaro3a) C xapakTep-
HbIMU KPUCTaNI00NTUYECKUMU MPU3HAKaMU
(BONHUCTOE, 06/1a4HOE, MO3anYHOE noraca-
HMe NoA NoNSPU3aLUNOHHBIM MUKPOCKOMOM
KBapL,EBbIX 3€PEH U OPUEHTMPOBKA UX OMTU-
4eCckuMx ocen).

Mocnepywowmne cragum mMertacomaTtosa
HEenocpeacTBEHHO CBA3aHbl C BOCXOAALLMMU
noTokamu rmyoOuHHbIX GnaoB, X GPU3NKOo-
XUMMNYECKON 3BOJIIOLMEN N HEPABHOMEPHON
nepkonsiunen. 34ecb OTMEYEHbl XapakTep-
Hble MWHEepasbHble UHAWMKATOPbl SHOOMEH-
HOrO MeTacomMaro3a, YCTaHOBJIEHHbIE B
KonnekTopax HedTn 1 raza pasnmuyHblx Gop-
Maunii 0Cafl04HOro Yexna u Kpuctanamye-
ckoro ¢pyHgameHTa [JlykuH, 1989, 2002]. 910
cynbduaHas, kapboHaTHas, baputoBas, $oc-
daTHaga (Ca-anaTut, MOHAUUT 1 apyrue pen-
KOo3eMesibHble pocdaThl), TUTAHOBAsA (PyTU,
aHaras v ap.) MMHepanmsauun. Tpaccepamum
BOCXOSLLMX TOTOKOB (Cynep)ryOuHHbIX
dnonagos, Kak yxxe oTMevanochb, SABASOTCA
pa3Hoobpa3Hblie N0 COCTaBy YacTULbl CaMO-
POAHbIX METaNNoB, MPUPOLHbIX CMNaBOB U
nHTepmeTannuoos [JlykuH, 2006, 2009].

YHuBepPCasibHbIMU MHONKATOPAMU HAPTN-
jometacomartosa Mo CambiM pPasfnNYyHbIM
nopoaam (Bk/ovas kapOboHaTHbIe, BYJIKAHO-
reHHbIE 1 OP.) ABNSAITCS arperarbl COBEPLUEH-
HOFO TPUKAMHHOIO KaOJMHUTA W AUKKUTA.
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34ecb OHM nony4yaloT Hambosiee NosiHOe pas-
BUTME. bonee TOro, camo nx NPUCYTCTBME OT-
HOCUTCH K OOHOMY M3 Hanbdonee HaaeXHbIX
rnokasartefnen nNpPOOYKTUBHOIO KOJJiekTopa
[Kopo6oB, Kopoboa, 2011; JlykmuH, 2002;
NyknH, Fapunos, 1994; JlykuH, Mongk, 1976].
B HEKOTOpPBbIX Cnyvasix BO BTOPUYHbLIX MOPoAax
HabnpaeTca 6onee CNOXHOE B3aMMOOTHO-
LLUEHME MUHEPAJTbHbIX YELLyYaTbIX arperaTos,
00OYyCnoBIEHHOE CYNepno3uuyen KNCNOTHON 1
LLLEeSIOYHOM BOJIH MeTacomaTo3a [KoOp>XXUHCKUIA,
1969] c o6pasoBaHnemM rmapocnoabl No Kaoam-
HUTY. CnenyeT yy4uTbiBaTb HEOOHOKPATHOCTb
yepemoBaHuUs 3TUX BOJIH. [pu aTOM cOOCT-
BEHHO HadTUaoMeTacomMaTo3s (GopMUpoBaHME
HEe@TEHOCHOro KosnnekTopa C [OCTaToO4HO
BbICOKOW 3 EKTUBHON N ANHAMUYECKOWN MNO-
PUCTOCTbIO) CBA3aH NPENMYLLECTBEHHO C KUC-
JIOTHBIMM BOJIHAMW METacoMaTo3a, B TO BPEMS
Kak ras3oHOCHbIE KOJNEeKTOPbl XapakTepu-
3yloTcs 6onee WUpPoKUM PpU3NKO-XUMNYECKNUM
OManasoHOM TUMOreHHO-MEeTacoOMaTUYECKMNX
npoueccos [JlykuH, 1997, 2002; JlykuH n ap.,
2011].

Oco6eHHOCTU NeTPOPU3NKH
rmy6oko3aneraroLwmx

He(dPTerasaoHOCHbIX KOMIMJIEKCOB

Ponb aHOMasnbHbIX ABAEHUN, NPUCYLLUNX Ha-
bTraoreHesy v HedrerasoHakonJaeHuto (camo
no cebe NpUCyTCTBUE YrNeBOAOPOAHbIX CKOM-
NIEHNN — 3TO yXe TEPMOANHAMNYECKAs N reo-
XUMUYECKas aHOManus), MHTEHCUBHOCTb UX
NMposiBIEHNS 1 pasHooOpasne ¢ rmybuHoM BO3-
pacTaloT HennmHelHo. MMyoxe 5 kM 3To Hapac-
TaHue CTerneHn aHoMaJIbHOCTU (N0 CPaBHEHUIO
C MasibiMu 1 cpegHUMK rmyBbrHamu) NPoncxo-
OuT OykBasbHO NaBMHOOOpa3Ho. B cBsA3wn C
3TUM NPEACTaBNSAOT 0COObI MHTEPEC PE3YSib-
TaTbl HeAaBHEro 6ypeHns Ha 04HOM 13 Hanbo-
nee rnyboko3aneranLmx ra3o0koHAEHCATHbIX
MECTOPOXAEHUN UeHTpanbHOM vactu OB
cBepxrnybokoin (3abon 6830 m) ckB. C-17.
OHun noaTBEpPXOAOT LEenecoodbpasHOCTb Npo-
BeOEHUS rpaHnLbl Mexay 6onbLumnMm 1 cynep-
GonbwnMKn rnybmHamm HedTErasoHOCHOCTU
Ha rnyouHe okono 6 km [JlykmH, 2012, 2014].
OTOT MyOVHHBIV YPOBEHb 30€Ch HE COBNagaeT
C rpaHunLLEel Kakoi-nmMbo onpeneneHHon 30HbI
KaTareHesa (B pas/IMyHbIX KOHKPETHbIX paspe-
3ax eMy COOTBETCTBYET AMana3oH rpagaumm
MK> — MKs no uBeToBOMY MHAEKCY CMop, a
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Takke Mo OTpaxaTesbHOW CnocobHOCTU
BKJIIOYEHNI BUTPUHUTA). BMecTe ¢ TeM OH xa-
pakTepusyeTcs Npu3HakamMmm yCuneHums oucno-
KauuoHHOro anureHesa [JlykuH, 1989], B
YaCTHOCTU, YCUNEHUEM CNaHLEBATOCTU U KIN-
BaXa, a Takxke CTeneHu nepekpucTannndaumm
OpraHOreHHbIX M3BECTHSAKOB.

OcHoBHOI NeTpodu3nN4eckon u reotep-
MOOVHAMUMYECKON TEHOEHUMEN NPOrpeccu-
PYIOLLIMX KaTareHeTU4eckmnx npeodpasoBaHuii
ABNAETCS «BbIPOXAEHME» NEPBUYHbIX KOMIEK-
TOPCKMX W 3KPAHUPYIOLWKMX CBOMCTB MNOpPOL,
cOnmxeHne NNOTHOCTEN N GUINKO-MexaHn4e-
CKkux napameTpoB (Moaysb KOHra, kKoabduumeHt
lMyaccoHa, NpO4YHOCTb NOPOAbI HA OAHOOCHOE
cxatve v Ap.) pasnuyHbIX JUTOTUMOB. IJTa
«neTpodunsnyeckas romoreHmsaumsa» pas-
pe3a nposiBASIeTCs U B ero CENMCMUYECKINX Xa-
pakTepucTmkax. Bonpekn aTomy, paspes CkB.
C-17 B HTepBane 6000-6830 m, HaobopOT,
XapakTepuadyeTcs yCuneHmem netpopunsnye-
ckon gnoodepeHumaummn paspesa. Nommmo
NPOMbICNIOBO-reoduU3nNYeCKMX OaHHbIX, 00
3TOM CBUAOETENbCTBYIOT pe3ysbTaTbl HEMO-
CpPEeACTBEHHOrO oOnpeneneHns HeKOTOPbIX
dU3NKO-MEXAHNYECKNX MapamMeTpoB Mo
KepHy. [Npun 3TOM crnenyeT yumTbiBaTb, YTO NMpu
oTbope KepHa, TeM 6oJiee ¢ 6ONbLUNX INYOUH,
Kak NU3BECTHO, BLIHOCATCHA B OCHOBHOM Gonee
npoyHble, ¢ 0Oonee nNAOTHOW MaTpuuein,
nperMyLLECTBEHHO MaCCUBHbIE NOPOAbI, B TO
BPEMSI KaK PbIX/ible BbICOKOMOPUCTbIE I UH-
TEHCMBHO TPELLMHOBATbIE PA3HOCTY (BKItO4Yast
CYNepKOIIEKTOPLI) pas3pyLlaloTcs, BChen-
CTBME YEero MpOuUEHT KX BblHOCA ropasno
MeHbLUE (BNPOYEM, AaXe NPU HaNINYMmM Tako-
BbIX B KEPHE BO3MOXHOCTU UX NeTpodpusmnye-
CKOro M3y4eHuss BEeCbMa OrpaHM4YeHbl MO
Ccyrybo TEXHUYECKMM MpUYnHam).

OpHako paxe onsg MacCUBHbIX 00pa3LoB
OOHUX N TEX Xe NUTOTMMNOB 3aeck Habnwaa-
eTcs 6bonee LWMPOKNIA, HeM Ha MEHbLLNX ryou-
Hax, AnanasoH PasnyHbiX NeTPOPUINYECKUNX
nokasatenen. Tak, gas MaCCMBHbIX MECHAHN-
KOB YK@3aHHOro HTepBana 06beMHbI MOAY/b
ynpyrocTtu BapbupyeT ot 15,6 0o 20-10° MIMa;
NPOYHOCTb Ha oaHOOCHOE cxaTtune — oT 0,9 oo
1,6-102 MMMa; moaynb lOHra - ot 2,86 Oo
8,12-10% MNa; koaddurumeHT MyaccoHa — oT
0,42 po 0,50. na mMaccuMBHbIX MIHTEHCUBHO
nepeKkpucTanIiM30BaHHbIX OPraHOreHHbIX N3-
BECTHSKOB YyKka3aHHble napameTpbl Koseb-
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noTca B ananasone: (5,66-18,37)-10° MMa;
(0,85-1,65)-10% MMMa; (3,81-7,05)-10% MMa;
0,36-0,44, a ons MUHNCTbIX N3BECTHSKOB (Kap-
6oHaTHbIX aprunnmToB): (10,38-33,27)-10° MMMa;
(0,74-1,65)-102 MMa; (3,41-9,12)-10% MMa;
0,39-0,47. CTrHHbIE Bapuauum aTnux u gpy-
rMx napamMmeTpoB B CUJY yKa3aHHbIX MPUYUH
HaMHOro 6osblUe, 0 HEM CBUAETENLCTBYIOT U
COOTBETCTBYIOLLME KAPOTAXHbIE NOKa3aTenu.

lMokasaTenbHbl JaHHbIE 9NEeKTPOHHOMMUK-
POCKOMMYECKOr0 CKaHUPOBAHUS, KOTOPbIE B
LLMPOKOM AnanasoHe yBENMYEHUI XapakTe-
PU3YIOT CTPYKTYPHO-TEKCTYPHbIE OCOOEHHO-
CTW MaTpuLbl NOPOA 1 pasnnyHble GOPMbI
€e pasynjioTHEHMS (MOPUCTOCTb, KABEPHO3-
HOCTb, MUKPOTPELLMHOBATOCTL). Hapsay c
MPOMBbICIOBO-reodn3nyeckumMmm n neTpodun-
31M4EeCKMMU JaHHbIMU, OHN CBUOETENbCTBYIOT
0 TOM, 4YTO CBOMCTBEHHAas NtoboMy reosiorm-
4eckoMy paspeasy (IMTONOrMYECcKOn KOTOHKE)
MAOTHOCTHAs M NPOYHOCTHas anddepeHuma-
LMS B 9TOM BCKPbITOM OypeHnem Hanbonee
rny6okom B 4B (1 6onblunHcTBe HI'B Mupa)
VHTEPBAJEe PE3KO YCUIIMBAETCS, HTO OOYCNOB-
JIEHO 3NUreHeTUYeCKMMn NUTOreoaAnHaMmmnye-
ckumm  daktopamun. 3aecb HabnopaeTcs
coYeTaHne TUMNYHbIX MUTOHUTOB U KaTakna-
3MTOB. WMMEHHO KaTaknasuTbl SABASIOTCA
cybCcTpaTtoM MeTacoMaTUYeCKNX NPOLLECCOB,
C KOTOpPbIMU CBSA3aHO GOpMUpOBaHMEe Hanbo-
nee apPeKTUBHbIX BTOPUYHbIX KOJINEKTOPOB
rnyboko3aneralowmx KOMMIeKCcoB [JTyKuH,
2002].

Hapsay ¢ meTacomMaTnyeckom BTOPUYHOWM
MOPUCTOCTLIO B MOPOAAX MPOAYKTUBHbLIX KOM-
NnaekcoB Ha 6onbwmnx (rnyoxe 4,5-5 kM) un
cBepxbonbLKuX (ryoxe 6 kM) rmybuHax, Wwu-
POKO pacrnpoCTPaHeHbl BTOPUYHbBIE MYCTOThI
(nopbl, KaBEPHbI) B UHTEHCUBHO YNJIOTHEHHbIX
nopoaax (KBapumTo-nec4yaHukm, KpuctTanam-
YeCKN-3ePHUCTbIE MaCCUBHbIE KapOOHaTHbIE
rnopoasbl, rpaHnuTouabl, Anadasbl 1 T.4.). Pas-
HoOOpa3HbIe Mo KOHPUrypaLmm Nopbl CBA3aHbI
C OTKPbITbIMU (MUKPO)TPELLMHAMM, K KOTOPbIM
NMPUYpPOYEHbI CUHFEHETUYECKME arperaTbl Kpu-
cTannoB (keapy, kapOoHaTbl 1 Ap.) C pa3Ho06-
Pa3HOW CUHFEHETUYECKOW MUHEpanmM3aumen,
YTO CBUAETENLCTBYET 00 MMMYNbCHOM CHATUN
KOJloCCallbHbIX FeoCTaTUYeCKUxX OaBAEHUMN.
MpucyTcTBME B CUHFEHETNYECKON BTOPUYHOWN
MUHepanmsaunm (KBapu,, KaabLUUT 1 gp.) ra3o-
BbIX BKJIIOYEHWI C BOAOPOAOM M refiInem nos-

16

BONSIET OTHECTWN 3TN NYCTOThbI K BbIAETEHHOMY
N.J1. TydenbnomM HOBOMY FrEHETUHECKOMY TUMY
BTOPWUYHOI NYCTOTHOCTM ry60oKo3aneratoLmx
nopog, — «ra3oBOM NOPUCTOCTU U TPELLMHOBA-
TocTu» [Iydenbn n op., 1998], cBaA3aHHOM C
COBPEMEHHOWN BOLOPOOHO-FENMEBON Aerasa-
uven (No Hawmm gaHHbiM, B GOPMUPOBAHUN
ra3oBbiX MOP W TPELLMH Y4aCTBYIOT Takxe
METaH 1 ero roMmosioru).

COBOKYMNHOCTb yKa3aHHbIX (HaKTOpPOB W
obycnoenuBaeT GopMnpoBaHMe napanok-
CalibHbIX C TOYKU 3PEHUs TEPMOANHAMUKM
YrNeBOAOPOOHbIX CUCTEM Ha IMyOMHAaXx CBbiLLE
5-6 kM, 4TO, Hapsaay C NPUCYTCTBUEM 34€eCb
WHTEHCUBHO Pa3ynIOTHEHHbIX MOPOA, SBAA-
eTcqa TepMOAMHAMMUYECKUM  MapagoKCOM.
Bonee Toro, nx koonepaTtMBHoe AunaTaumoH-
HOe BO34eNCTBME Ha NOpoabl B NepeynnoT-
HEHHO (KBapUMTO-MeCHYaHUKU, MUJIOHUTbI) —
pa3ynjoTHEHHOM pa3pe3e crnocobcTByeT
bGOPMNPOBAHMIO MNACTOBLIX U MaCCUBHbIX
yrneBooopOaHbIX (Mpexae BCero ra3okOH-
OeHcaTHbIX) 3anexen, GOPMUPYIOLLNXCS
B Npouecce COBPEMEHHOW paerasauuuv, O
4yeM CBUWOETEeNbCTBYIOT CONYyTCTBYOLWME
UM reotepmMmobapuyeckme u reoxmmMmmnyeckmne
aHomanum. 9To NO3BONSET paccMaTpmBaTb
cermeHTbl HIB, pacnonoXxeHHble Hapg,
anvkasabHbIMW YaCTAMU MJIKOMOB, KakK HEUC-
yepnaemMble UCTOYHMKM MPUPOLHbIX YreBO-
[00pPOAo0B U renms (BO3MOXHO, U MAHTUNHOIO
SHe).

YepenoBaHme MUIOHUTOB 1 KAaTak1a3nToB
CBMOETENBbCTBYET O YePeaoBaHMN UMMYNbLCOB
CXaTus U pacTsxkeHus, 06yCnoBIEHHOrO OC-
umnnaumamMmn nnioma. Beneacrtemne aToro Ham-
Oonee rnybokme cerMeHTbl cTpaTucdepsl 1
Kpuctannmyeckoro ¢oyHgamenta HI'B npegn-
CTaBNsAOT COOOW reTepPoreHHbli HepaBHO-
MEPHO PasyrIOTHEHHbIM NOPOAHbIA MAaCCUB,
KOTOPbI MOXET paccMaTpmMBaTbCs KakK ean-
HblA MAQCCUBHO-CNIONCTbIN NPUPOAHbLIV Mera-
pesepsyap.

MoaTBEPXAEHMEM BbICOKOW MresIMEHOCHO-
CTM rnyboko3aneramwmx HUKHEKAMEHHO-
YrOfbHbIX TEPPUrEHHbIX, YEPHOCAAHLUEBLIX U
KapOOHAaTHbIX OT/IOXEHU B LEHTPasbHOM
yactn OB «aBnsetca nosiydyeHne nputoka
XMOKOrO yryieBO4OPOLHOrO ra3a C aHoMaslbHO
BblCOKMM (1,78 mac. %) copepxxaHnem renms
[JlyknH n gp., 2012]. Npwn 8TOM €CTb BCE OCHO-
BaHWs npeanofnaratb BbICOKYHO KOHLLEHTPALMIO
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nsoTtona 3He. MTOMMMO KOCBEHHbIX COOOpaxe-
HUI (NNIOMTEKTOHMYECKAs aKTUBHOCTL), 9TO
HenocpeacTBEHHO NMNOATBEPXOAETCS AaHHbIMM
Mo N30TOMHOMY COCTaBy renms A671yHOBCKOro,
Ckopob60oraTtbKOBCKOrO 1 APYrvx ra30KOHOEH-
CaTHbIX MECTOPOXAEHWNN LLeHTPasIbHOM YacTun

OnB.

3aknioyeHue

CoBpeMeHHble reonoro-reodusnyeckme wu
reoxuMmyeckmne AaHHble no pasanyHsiMm HI'B
Mupa cBMAETENBCTBYIOT O TOM, YTO MaBHbIM
dakTopomM GOPMNPOBAHUS HEDTSAHBIX N Fa30-
BbIX MECTOPOXAEHUN ABNAIOTCH HE ApPEBHUNE
reonornyeckn oanTesnbHble KaTareHeTuYeckmne
MPOLLECChHI «KarnesibHOM» NEPBUYHON MUrpaLum
NPV TEKTOHNYECKOM MOrpy>XeHnn oboratleH-
HbIX OMOreHHOM OPraHMKOM 0caao4HbIX TOJLL,
a mybunHHasa gerasauus 3emnm. 9TO MHOIo-
YPOBHEBOE MO UCTOYHMKAM (OT SAEPHOro —
HMXHEMAHTUMHOIO BOOPOAA, refins, MeTaHa
[0 pasHoOOpa3HbIX ra30B BEPXHEN MaHTUK,
3eMHOW KOpPbl 1 0Ca04HON 060I04KW), CITOX-
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MEPCMEKTMBM TA MIPOBAEMM OCBOEHHS AXKEPEA HETPAAMLIAHOI
BYTAEBOAHEBOI CUPOBMHM BOAMHO-NOAIABCBKOI
HAGTOTA3OHOCHOI OBAACTI YKPAIHM

CrarTta 2. EKoaorivyHi pU3MKH NMPOMHCAOBOTO BHAOOYBaHHA
C1IaHUEBOIO ra3dy Ha TepuTopii OnecbKoi AiMAHKH

A.TI. Jlazapyk
(Pexomendosano axao. HAH Vkpainu O.FO. Jlykinum)

Incmumym eeonoeii' i 2eoximii eoprouux xonanun HAH Ykpainu, JIveis, Ykpaina,
E-mail: lazaruk s@i.ua
Jloxmop 2eonoziunux Hayx, NPosiOHUL HAYKOBUL CNIBPOOIMHUK.

OuiHEeHI OCHOBHI YAHHWMKN HEraTUBHOIO BMMBY HA HABKOJIMLLIHE CEPEA0BMULLE Bifl IMOBIPHOI0 NPo-
MMCJI0BOro BUAOOYBaHHS CrnaHLLEeBOro rasy komnaHieto Chevron y mexax ryctoHaceneHoi Onecbkoi
DinsHKM Ha 3axofi YkpaiHn. BuaHayeHo, Lo ans ApeHyBaHHSA xoda 6 2/3 06’eMiB NepCneKkTUBHOI
ToBLLi cunypy Onecbkoi ainsHky Tpeba 6yno 6 npobyputn 1265 knactepis CBEPOJIOBUH, KOXEH 3
AKMX Hanivysas 61 16 NoxXmMno cnpsiMoBaHMX CBePAJI0BUH, TOOTO 3aranom 20 240 ceepa/ioByH. Ans
NPOBELEHHS riapopo3puBiB HeOOXiaHO BUkopucTat 400 mnH M3 Boam, abo malixe 30% piyHoro
cToky BoA, OnecbKoi AinsgHkW. 3aranbHa naoLLa BUily4eHnx CiflbCbKOroCnoAapChKMX 3eMe b CTaHO-
Buna 6 10 Tuc. ra. 3HauHe LWymoBe, NoBe i BibpauljliHe HaBaHTaXeHHs NPOrHO3YETbCS Bifl, TPaHC-
NOPTYBAHHS MifIbMOHIB TOHH BOAM, NPONaHTy, xiMikaTtie. Oneckka AinsHka nopyLeHa YYCNeHHNMU
po3s0Mamu, NOTYXKHI MAPOPO3PUBY MOXYTb CMPOBOKYBATU iXHIO PO3repMeTmn3aLLito, BHaCNiAOK SKOi
TEXHIYHI piaVHM 3 XiMikaTamMu nonaayTb 40 NPUNoBEepPXHEBUX BOOOHOCHUX rOPU30HTIB. BukopumcTtaHa
nicns rinpopo3puBy pianHa 6yae 36epiratick y BiAKPUTUX pe3epByapax-BiACTiNHMKaX Ans Npupoa-
HOro BUMapoBYyBaHHS. [1POMNOHYIOTLCA OpraHi3auinHi 3axoam AN 3MEHLLEHHSA HeratMBHOMO BIJIMBY
Ha HaBKOJMLLIHE CEPELOBULLLE Bif, NPOMUCIOBOrO BUA0OYBaHHS CNaHLEBOrO rasy.

KnroyoBi csioBa: eKonorig, cnaHuesui rag, 3anacu ByrfieBO4HIB, riapopo3puB, KiacTepu ceepa-
JIOBUH, PO3/1I0MMU.

PROSPECTS AND PROBLEMS OF DEVELOPMENT OF SOURCES
OF UNCONVENTIONAL HYDROCARBON OF THE VOLYN-PODOLIA OIL
AND GAS FIELD OF UKRAINE

Paper 2. Environmental risks of industrial extraction
of shale gas in Olesko site

Ja.G. Lazaruk
(Recommended by akademician of NAS of Ukraine O.Yu. Lukin)

Institute of Geology and Geochemistry of Combustible Minerals of NAS of Ukraine, Lviv, Ukraine,
E-mail: lazaruk s@i.ua

Doctor of geological sciences, leading scientist.

The main negative factors affecting the environment of the likely industrial shale gas company
Chevron within populated areas Olesko in western Ukraine have been estimated. Determined that
the drainage of at least two-thirds of the volume of prospective Silurian strata Olesko plots had

to be drilled in 1265 clusters of wells, each numbered to 16 directional wells, that whole 20 240
boreholes. For the hydraulic fractures should be used 400 million m3 of water, almost 30% of the
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annual runoff Olesko site. The total area of agricultural land seized amounted to 10 thousand
hectares; rattling noise, dust and vibration load is predicted because of transport of millions of
tons of water, propant, chemicals. Olesko area affected by numerous faults, powerful hydraulic
fracturing can trigger their rozhermetyzatsyu that results in technical fluid chemicals will fall to
near-surface aquifers. Used after fracturing fluid will be stored in open reservoirs, ponds for
natural evaporation. Organizing arrangements for reducing the negative environmental impact
of industrial extraction of shale gas are proposed.

Key words: ecology, shale gas, hydrocarbon reserves, hydrofracturing, clusters of wells, faults.

NMEPCMNEKTUBbI M MPOBAEMblI OCBOEHMA MICTOYHMKOB
HETPAAULIMOHHOTO YTAEBOAOPOAHOTO CbIPbSl
BOAbIHO-NMOAOAbLCKOU HEOTETA3OHOCHOMU OBAACTU YKPAUHDI

CratbdA 2. DKOIOrMHYeCKHe PUCKH MPOMBbILLIIEHHOH A0ObIYH
CIAaHLIEBOI'O ra3a Ha TeppHTOPHH OAeCKOro y4yactka

A.TI. Jlazapyk

(Pexomenoosano axkad. HAH Yxpaunwvt A.E. Jlykunsim)
Hnemumym ceonocuu u 2eoxumuu eoprouux uckonaemvix HAH Ykpaunvl, Jlveos, Yxkpauna,
E-mail: lazaruk s@i.ua
Joxkmop eeonocuveckux Hayk, 6e0yuull HAY4UHbIl COMPYOHUK.

OueHeHbl OCHOBHbIE aKTOPbl HEraTMBHOIO BO3AENCTBUS HA OKPYXXatOLLYIO Cpeay OT BO3MOXHOM
MPOMBbILLNEHHOM 000bI4M ChaHLLEeBOro rasa komnaHuen Chevron B npeaenax ryCToHacesIeHHOro
Oneckoro ydyacTtka Ha 3anage YkpanHbl. OnpeneneHo, 4To ois ApeHNpPoBaHNs XoTs 6bl 2/3 obbe-
MOB NepCcrneKTUBHOM Tonwwm cunypa Oneckoro y4acTku npuwnock 66l npobypuTs 1265 knacTte-
POB CKBaXWH, KaXbliA N3 KOTOPbIX HAacHUTbIBa Obl 16 HAKIIOHHO HanpaB/IEHHbLIX CKBaXWH, T. €.
20 240 ckBaxkuH. ns npoBeneHns rmapopaspbiBOB HE0O6X0ANUMO 1cnosb3oaTtb 400 MH M3
BoAbl, nnun noutn 30% rogosoro ctoka Bog Oneckoro yyactka. Obwias nnowanb N3batbiX Cesb-
CKOXO3SIMCTBEHHbIX 3eMefib cocTaBusa Obl 10 ThiC. ra. 3HaUMTENbHBIE LLYMOBas, NblieBas 1 BU6G-
pauMoHHas Harpy3km NPOrHO3MPYIOTCS OT TPAHCMOPTUPOBKN MUITTMOHOB TOHH BOAbI, MPONaHTa,
xnmMmukatoB. Oneckmin y4acTok HapyLleH MHOMOYNCIIEHHBIMW pas3fioMamMn, MOLLHbIE rMapopas-
PbIBbl MOFYT CIPOBOLIMPOBATh UX Pa3repMeTn3auuio, B pesynbstaTe KOTOPOM TEXHUYECKUE XU -
KOCTU C XMMMKaTaMu nonagyT B MPUMNOBEPXHOCTHbIE BOAOHOCHbIE FOPU30HThI. ICMONIb30BaHHYIO
nocne rnapopaspbiBa XNAKOCTb MIAHNPYETCS XPaHUTb B OTKPbITbIX pe3epByapax-0TCTONHUKAX
0151 eCTECTBEHHOrO ncnapeHus. MNpepnaraoTcs OpraHn3aLmMoHHbIE MePbI A1 YMEHbLLIEHUS He-
raTMBHOIO BO3AENCTBUS Ha OKPYXAIOLLLYIO CPpeay OT MPOMBbILLSIEHHOM J0ObIYN CNAHLLEBOrO rasa.
KnioyeBsbie cii0Ba: 9K0ONOrus, CnaHueBbIv ras, 3anachl yrinesogopoa0B, rmapopaspbliBs, KnacTepsl
CKBaXWH, pa3fiOMbl.

BcTtyn

B cy4acHii nonituyHin cutyauii YkpaiHa, gk
HikonM, nNoTpebye BACHUX EHEepProHoCiiB.
Tomy 3apas nigpaxoBylOTbCS pe3epBu ANs
30inbLUEeHHA BUO0OYyBaHHSA HAd T i rasy 3 Tpa-
OVLIMHUX MOK/aAiB, OUIHIOTLCA 3anacum i
MOXJIMBOCTi MPOMNCIIOBOI PO3P0OKM HeTpa-
ONLINHNX ra30BUX CKYMYEHb, PO3MSal0ThCs
MOXJ/TINBOCTI BUKOPUCTaAHHA anbTePHaTUBHUX
oxepen eHeprii. O6’ekTaMmy HETPAAULLIAHOIO
rasy MOXyTb OyTM NOKNaan LieHTpanbHobacen-
HOBOIO TUMY, CKYMYEHHS rady B HU3bKOMOPUC-
TUX NOpoAax-koaeKkTopax Ta ra3 cnaHueBux

22

nopia. 3aBAsKN 3aCTOCYBAHHIO HOBUX TEXHO-
norin rigpopo3puey nnactie CLUA 3ano4yatky-
Ba/IN NPOMUCTIOBE BUO0OYBAHHS L€ KOPUCHOT
konanuHu. O6irHaswm Pocito, BOHW cTanu cBi-
TOBUM flinepom 3 BuaobyBaHHs rasy. lNMpote ue
MOKM WO EANHNA BOANWIA NPUKIAL NPOMMCO-
BOro BMOOOYBaHHS CNaHUEBOro rady. B iHwux
KpaiHax CBITYy, Yy TOMY YMCIi EBPOMNENCLKNX, MO0
BNO00OYBaHHSA CbOrOAHI BUSHAHO HEpeHTabe N b-
HUM. Kpim TOro, icCHye 3HayHa ekosforiyHa
Hebe3neka Bifi 3aCTOCYBaHHS TiApoOpO3puBY
nnacTiB Ta MMOBIPHOro 3abpyAHEHHS AOBKINNSA
TEXHONIOTIHHMMW PigMHAMMN.
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TeopeTnyHO-MeTOoANYHA YacTUHA

B YkpaiHi pisHumMm gocnigHmkamm nporHo3y-
I0TbCSl MEBHI PECYPCU CNAHLUEBOrO rasy, 30K-
pema Ha Bonuno-lMoginni [Jlasapyk, 2015].
TeHoep Ha NPOBEAEHHSI TEONOriYHOro BU-
BYEHHS, 4OCNIOHO-MPOMUCIOBY EKCRlyaTaLito
Ta npomucnose BuMOOOYBaHHA CRaHLEBOro
rasy Ha Onecbkil AinsHuUi BUrpana amepukaH-
cbka komnaHia Chevron. ligrotoBneHuin npo-
eKkT Yrogum npo po3nofin BYMMEeBOAHIB, HAKi
BNAOOYBATUMYTbLCS Y MeXaXx AiNSHKN, MiX Oep-
aBoto YkpaiHa, komnaHieto “LLeBpoH KOkpeiH
Bb.B.” Ta TOB «Hagpa Onecbka».

Ha nepuin nornsaz y CKPYTHIN €KOHOMIYHIN
cuTyauii ana YkpaiHn goctaTHbO npueabnu-
BMMW BUIMSAAI0TE NPOMNO3ULLIT TaKOro NoTyX-
HOro iHBectopa, gk Chevron, gkuin maB 6u
36inbWNTY BUOOOYTOK ragdy, nnatut nogaTkm
LepXaBi Ta BHECTU MO3UTUBHI 3MiHM 00 COL,i-
anbHOi cdepn 3axigHoOro perioHy OepkaBu.
MpoTe icHye cepino3Ha ekonoriyHa Hebesneka
BNOOOYBaHHS CNaHLLEBOrO rasdy B MPOMMCIOBUX
Maclwtabax. 3gaBanocs 6, Ha TepuTopii Hai-
cTapworo B €sponi 3axigHoro HapTora3zoHoc-
HOro perioHy YkpaiHu npobypeHo 6113bKo
3,5 T1C. HapTOBUX | ra30BMX CBEPAIOBUH, LLIO HE
NPW3BESIO A0 CYTTEBOrO HErATMBHOMO BIJIMBY Ha
noBkinnsa. OgHak Ui cBepAnoBUHU Bypunmcs
BMPOAOBX OaraTboX AECATUNITb i, OCHOBHE, Oe3
3acTOCyBaHHS rigpopo3puBy niaacTiB. ABTOP €
YJIEHOM KOMICii, CTBOPEHOI Nnpu J1bBIBCbKilA 00-
NacHin gepXxagMmiHicTpauii ona npoBeOeHHs
€KOHOMIYHOro, €KOJIOri4YHOro Ta PUANYHOro
aHani3y NpoekTy 3ragaHoi suwe Yroan, Tomy
[0CTaTHbO NOBHO O3HANOMIIEHUI 3 HaMipamMu
nisnbHocTi Chevron Ha Onecbkiin OinaHui, 30K-
pemay chepi TeXHONOrii figpopo3puBy NAacTiB
Ta OXOPOHM HABKOMULUHLOIO CepenoBuLla.
Po3paxyHku, HaBefeHi B cTaTTi, 6a3yloTbCs Ha
iHpopmaLiji, nogaHin B npoekTi Yroaw.

Hacamnepepn nNpo KifbKiCTb CBEPAJSIOBUH.
Y nonepegHin ctatTi [Jlazapyk, 2015] HaBe-
[EHO ouiHKy 06’eMiB cnaHueBoro rasy y Bifl-
knagax cunypy Onecbkoi AingHKM B KiflbKOCTI
1 TpnH M3, OgHak e nuile 3arajbHi reoorivHi
pecypcu. TexHoNnoriyHi 3anacu, To6To Ti, AKi
MOXHa peanbHO BUAOOYTU, ByayTb CYyTTEBO
MeHWuMK. MNprnurHa nonarae B HACTYMHOMY.
MpoAykTMBHUI PO3pPi3 NpPencTaBieHNN He-
MPOHUKHOK TNHUCTO-KapOOHATHO TOB-
LLeto, B SKin 3anevaTaHi MikpOCKOMiYHi ra3osi
BKJIIOYEHHS. BUnyyeHHS 3 H1X rasy ta TpaHc-
MOPTYBaHHSA MOro 0O CBEPASIOBUHU 3AINCHIO-
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BATUMETbLCS LLIIXOM CTBOPEHHSI CUCTEMMU TPI-
LWMH Yy pe3ynbTaTi rigpopo3puBy nopoau. Ansa
TOro, wob 3agpeHyBaT TpilLMHAMM NPOOYK-
TUBHY TOBLLY, OYypPiHHSA ekcryaTauinHux cBep-
OJIOBVIH NNAHYETLCA 34iMICHIOBATN KJTACTEPHUM
MeToZoM. BiH nependayae OypiHHSA 3 0QHOIO
MarpaH4mMka Oekinbka (3asBuyan 6-24) no-
XWJI0 CNPSIMOBAHMX CBEPAJIOBUH 3 FOPU30H-
TalbHUM 3aKiHYEHHAM. Y KOXHIN 3 HUX
NPOBOANTUMYTbCH HaraTtoCTyrNeHeBi rigpopo3-
pBU ra3oHaCU4YeHOi TOBLLi 3 METOI CTBO-
PEHHSA CUCTEMW TPILLMH HABKOMIO CTOBOypa
CBEPOJIOBUHU (puc. 3 nonepeaHboi CTaTTi
[lNasapyk, 2015]). OiameTp 3pynHOBAHOI Tpi-
LYHaMM 30HKN caratume 6nmn3bko 200 m. Ha
HaBeOEHOMY PUCYHKY BWOHO, WO HE BECb
006’eM NpPOAYKTMBHOI TOBLUi 3a4peHYETbCS
CBEpPOSIOBUHAMU — 3aNMLIATLCA HEMOPYLLUEHI
30HWK, 3BiOKM ra3 He Buige, a ue npu 16-ceep-
ONTOBMHHOMY KJ1laCTePHOMY OYpiHHI cCTaHOBU-
Tume noHan 35% o006’eMy rasoHacu4yeHux
nopia. Ha saragaHomMy pMCcyHky BUGOi rOpU30H-
TanbHUX CBEPANIOBUH BigganeHi Big ueHTpa
knactepa Ha 1200-1600 m, 3aranbHa naowa,
3ariHATa KNnacTepoM ekcrnjyartauinHnx ceep-
OJI0BUH, cArae npubnmsHo 5 km?. CeepaJio-
BUHM MOXYTb OYTW | 4OBLLUMMW, OHAK TOj BOHM
OPEHYBaTUMYTb MEHLUNIM 00’€M NPOAYKTUBHOI
TOBLUi, WO 3MEHWUTb KOEDILIEHT BUTYHEHHS
rasy 3 pogosuiia. OkpemMo 3a3Hauy, L0 HaBiTb
B 30HaX TPILMHYBATOCTI 3anMInNTbCA 6araTto
ra3oBuX BKJIOYEHb, HE OXOMIEHUX TPILLUUHAMM
i, BiOMOBIAHO, HE 3apeHoBaHMX (puc. 4 none-
pegHboi ctaTTi [Jladapyk, 2015]). Tomy pe-
anbHO Ha Onecbkiin AinaHUi MOXxHa 0yne
BMUOOOYTU He Binblue 12-15% raasy Big Moro 3a-
rafibHUX reonoridyHux pecypcie, To6To 120-150
Mapa M3, Onsa Moro BUNyYEHHs1 Ha TepuTopii
nnowelo 6324 km? Tpeba Oyno 6 NpobypuTn
1265 knacTtepis 3 20 240 ceepaoBMHAMMN.
Ockinbkn Ha obnawTyBaHHA KOXHOIo
KracTepa BigBOANTbLCS ManAaHYMK MIOLLEL K
MiHiMyM 2 ra, TO B Mexax OnecbKoi AinsgHkn 3a-
rajsibHa NaoLa BUIYyYEHNX OPHUX 3EMESTb, JTYK
Ta niciB cTaHOBUTUME He MeHLe 2,5 Tuc. ra.
A we ctoau cnig oonyysuTu nnolly 6acenHiB
nns 36epiraHHa piaMHU, HeobXigHOI ona rigpo-
pO3puBY, O0pPIr, SkKMMn ByayTb 3'€AHYBaTUCh
KnacTepwu, a Takox TexHIYHI 6a3m ons obenyro-
BYBaHHS ra30BMA00YBHOro NnpoMuciy. Akuwo
BUXOOUTM 3 MacLUTabiB BUKOPUCTAHHA TEPUTO-
pii komnaHieto Chevron B Texaci onsg po3pooku
poooBMLLA CnaHueBoro rasdy bapHert, To Ha
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Onecsbkilh ginaHui 6yae BUNYYEHO 3 KOPUCTY-
BaHHS MicueBuMM rpoMagamm 6nmseko 10 Tuc.
ra CisibCbKOrocrnogapcbknx 3emMerb.

Mpn mMacoBux rigpopo3pmBax MNOTPIGHO
Oynoe nepeBO3UTUM MiNbMOHW TOHH BaHTaXiB
BAXKOIO TEXHIKOIO, AN OAHIEI CBEPATIOBUHM
6nmn3bko TUCAYi 30-TOHHMX MaLUWH TiNbKK
BoAu. 1o rpyHTOBUX AOpOrax noCTiMHO pyxa-
TUMETbCS BENMKOBAroBa TExHika 3 BOAOIO,
nponaHToMm, ximikatamu (puc. 1). Lle cnpunyn-
HUTb CYTTEBE NMWJIOBE, BiOpaLiliHe Ta LWyMOBe
HaBaHTaXXeHHs Ha OoBKiNnA. BoHo byne He
TiNbKK Big, 40OPIr, a 1 Big, NpoLuecy rigpopo3pusy
Ha CBEPAJIOBVHI, Ae AECATKN NOTYXXHUX HACO-
CiB TpuBanui Nnepioa HarHiTaTUMyTb PiAVHY B

Beanki Moctn

CBEPANIOBUHY. | Tak mepioguyHO, OCKiNbkuM
0ebiT rasy 3 4acoM 3MEHLLYETLCH | BUHUKAE
noTpeba B HOBUX riapopo3pmBax NnacTiB.
®pekiHr nnaHyeTbCst NPOBOAVTU Y Biakna-
[ax cunypy Ha rmunbuHax 2-4 kM, 3 NoLMpPEH-
HSIM Bif, CBEPAJI0BUHM TPIWwmH Ha 200 m. Mo
HUX BULLLE Y BiAKNaAW OEBOHY Hafinge skacb
YacTuHa XiMiYHUX peareHTiB, ane 3BiaTu, o4ye-
BWAHO, Janeko He nowuputbed. lNpoTte One-
Ccbka AiNnsiHka nopyLlueHa 6aratbMa possiomamm
(puc. 2). | 90 NOBNN3Y HNX 3AINCHIOBATY Fia-
POPO3pPUBK, TO HEMAE XXOAHOI FapaHTii, WO Mif,
TUCKOM NOPYLUEHHSI HE PO3KPUIOTLCS | TEXHIYHI
pignHM 3 XiMmikaTamMmn He nonaayTb 40 NMPuUno-
BEPXHEBMX BOAOHOCHUX FOPU30HTIB.

Puc. 1. Pyx BennkoBaroBoro TpaHcrnopTy
[0 Micupb BUOOOYBaHHSA CNaHLEBOro rasy.
LLT. Texac, CLUA (doTo 3 Google)

Fig. 1. Movement of heavy transport to
places of shale gas. Texas, USA (photo
from Google)

Puc. 2. Cuctema po3niomiB 0cagoBoro Hyoxia
BonuHo-Moginng (3a gaHnmn AN “3axigykp-
reonoris”, 2004 p.)

Fig. 2. Fault system of the sedimentary cover
of Volyn-Podillja (according to DP “Zahidukr-
geologiya”, 2004)
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B cepegHbOMy B KOXHIlM i3 cBEepO/iOBUH
3rigHo 3 NpoekToM Yroam yepes KoxHi 15-30
M Oyae 3airicHeHo 0o 50 rigpopo3puBiB, Ha LLO
BUTpadYaTuMeTbes B cepeaHbomMy 20 Tuc. md
Boaun. na 20 240 cBepaNOBUH LE CTAHOBU-
Tme noHapg 400 maH m3. Onecbka ainsHka
3HaxXoAMTbCs B HGacenHax ABOX HaMBinbLIMX
pik 3axigHoi YkpaiHu — OHicTpa i 3axigHoro
Byry. 3a paHnmu JIbBIBCbKOrO perioHanbHOro
BioAiny JHicTpoBCcbkoro 6aceinHoBOro BOAO-
rocnoaapcbkoro 06’eaHaHHA MiCLLEeBUN CTiK
pivok csarae 226 Tnc. m® 3a pik 3 1 km?. To670 3
TepuTopii Onecbkoi OiNGHKU, SKLLO BUCYLLNTN
BCi piukM, TEOPETUYHO MOXHa 3ibpaTtn 1429
MJTH M3 BoaM 3a pik. TakMM YMHOM Ha noTpebu
rifpopo3puBIB HEODXIAHO BUKOPUCTATN Mait-
xe 30% piyHOro cToky pidok Onecbkoi Ai-
naHkK. na BogonocTtadYaHHA MOXHa 0yno 6
BUKOPUCTATU YOTUPU TakKuUx 3aTOMAEHUX
Kap’epu, €K cip4aHnin HOBOSIBOPIBCbKUNA,
npoTe Biadip 3 HUX BOAM NpuU3Beae 40 BTpaTH
rigpoaAviHamMiyHOI piBHOBarM Ta akTuBsi3auii
KapCTOBMX MPOLECIB, O BiA3HA4yanocs pa-
Hilwe npu kap’epHoOMy BuMOOOYBaHHI Cipku.
OueBnAHO, BTPATUTb CBOI NiKyBasibHi BNACTU-
BOCTIi BOAA Henoganik po3TalloBaHOro BifA,
Kkap’epy kypopTy LLkno. 3BmMyaiiHo, YacTuHa
BOAV BUKOPUCTOBYBATUMETLCH OS5t PPEKIHTY
NMOBTOPHO, OypiHHA NPOBOAUTUMETBLCS He
OJVH piK, NpOTe MacLUTabu BUITy4EHHS MPICHOT
BOJM Ha TEXHIiYHI LiNi B He[oCTaTHO 3abe3ne-
YEHOMY BOAOIO PErioHi BpaxatoTb. EKOMOriyHi
Hacnigky Big UbOro HaBpsad YM 6yayTb No3n-
TUBHUMM.

OpHak ocHOBHa ekoJloriyHa npobnema rno-
N9rae y HeBM3HA4YEeHOCTI LWNSXiB yTuaisauji pi-
OVHU 0n§ rigpopo3puBy, ska MICTUTbL baraTto
XiMIYHMX PEYOBMH, HEOEe3Ne4YHNX a1sa OOBKiNas
i 300poB’a nogen 3okpema. B npoekTti Yrogm
npsMO 3a4eknapoBaHo, WO BUKOPMCTaHa
nicns rigpopo3puBy pianHa 6yae nigHiMaTuchb
Ha 3eMHY NMOBEPXHIO i 30epiratnck y pe3epaya-
pax-BigcTirnHukax. Ha puc. 3 BuaHo, wo B Te-
Xaci BignpauboBaHa pigMHa 3 XiMmikatamu
3HaxoQMTbCs B ambapax, NMokKu He Bunapy-
€TbCS NPUPOOHUM LASXOM. AMBAPU KUHYTI
HanNpPU3BOJISILLE, PYWNHYIOTLCSA POCIIMHHICTIO, iX
BMICT PO3TiKaeTbCSA N0 3eMii. 3po3ymino, wo
JIeTiovi XiMikaTy nonagatoTb B MOBITPS, a PO3-
YMHEHI — B rpyHTU. Ane Texac — 6e3ntoaHa Ha-
niBNycTens, Ae Ha AECATKM KiSIOMETPIB BiACYTHI
rnoceneHHs nogen, a annynHa — ogHa 3 Han-
HaceneHiwmnx TepuTopin €sponu, Ae BiACTaHb
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Puc. 3. MoknHyTunii ambap Ans TEXHIYHOI pianHu 3
XiMIYHMMUW peareHTamu, sika BUKOPUCTOBYBasacs
019 NPOBELEHHSA rigpopo3pmBYy niacTis. LUT.
Texac, CLLA (doTo 3 Google)

Fig. 3. Abandoned barn for technical fluids of che-
micals which was used for hydraulic fracturing.
Texas, USA (photo from Google)

MK HaCeNneHMMM NyHKTaMWn He MNepeBULLYE
2-4 km. ToMy BUMOTM 0O OXOPOHN HABKONWLL -
HbOrO cepenoBuLLa TYT NOBUHHI OYTW 3HAYHO
XOpCTKiwnmun. B Yroai matoTb OyTu 4iTKO Npo-
MMCaHi BUMOIMM AOOTPUMAHHA EKOJIOFiUYHUX
HOPM, 3a3HayeHi CTPaxoBi PU3VKN, PO3pPob-
JIeHi Wnaxum BigwKoayBaHHSA 30UTKIB. [Hakwe
HE [0 KiHUS NpoAyMaHUM pPILLEHHAM pekpea-
LinHa 30Ha 3axigHoi YKpaiHM Moxe nepeTBo-
putnca Ha Hebe3neyHy Oas MNPOXMBAHHSA
TEXHOrEHHY nycTesto (puc. 4).

OOGroBopeHHs pe3ynbraTiB

B cyyacHin ekoHOMIYHIN cuTyauii YkpaiHi Bkpar
HeoOXxiaHE OCBOEHHS aNbTEPHATUBHUX OKEPEN
eHeprii, OOHUM 3 AKX MOXe OyTU CrlaHLEBUIA
ra3z Onecbkoi aingHkun. NMpoTe Noro NopPiBHAHO
HeBeNunKi 3anacu HaBpsA, Y1 CYTTEBO BUPILLIATb
npobnemMy eHeproHociiB AN aepxasu, a 3a-
CTOCYBaHHSI MaCOBUX rapopO3pmBIB [4J15 3HAY-
HOI KiSIbKOCTi CBEPAJIOBUH Y F'YCTOHACENIEHOMY
panoHi MOXYTb NPU3BECTU 00 OOBrOTPUBASINX
€KoNoriyHux Herapasais. besaymoBHO, nNpo-
6nemy cnaHueBoro ragdy Onecbkoi AiNgHKN rno-
TPIGHO BMBYATHU, SK LEe PpOOUTLCHA B CYCiOHINn
MonbLyi, NpoTe NPOeKT Yroau noTpibHo nifa-
oatn  pgeTanbHIN  eKONOriYHIN, PUANYHIN,
€KOHOMIYHIl ekcnepTuaam. 3 TOHKM 30pYy EKO-
JIoriyHOi 6e3neKku iHBeCTopy NeplLu 3a BCe Chig,
npeacTaBUTU PO3PaxyHOK BOOHUX PECYPCIB,
HeoOXigHUX ans BMOo0OyBaHHS ClaHLEBOro
rasy, BkazaTun KOHKPETHI Jykepena BooonocTa-
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Puc. 4. Burnag teputopiit B Micuax Buao0byBaHHs crnaHueBoro rasy. LLT. Texac, CLUA (doTo 3 Google)

Fig. 4. Appearance of areas in the field of shale gas. Texas, USA (photo from Google)

YaHHS, a TaKoX PO3POBUTN NPOEKT yTunidauii
TBEPAMX Ta PiOKuMX BiAXOAiB, O0OrpyHTyBaTU
€nocobu iX O4NCTKU, MICLIA 3aXOPOHEHHS, 3a-
X04W 3 pekynbTUBaLii TepuTopii, y3roantu ui
NPoeKTN 3 MicLeBUMU rpoMmagamm. Hagopoko-
pucTyBady 3000B’A3aHMA  ONPUIIOOHIOBATHU
CMNCOK XiMIYHNX peareHTiB A4 riapopo3puByY,
KM HE NOBUHEH OYTU KOMEPLIAHOIO TAEMHU-
Leto iHBecTopa. TexHiyHa pianHa Mae nepesi-
pPATUCb YKpaiHCbkMMK nabopaTtopisMn 1o,
nicnsa rigpopo3puBy, a TakoX NicNs ii O4NCTKM
Ha cTafii ytunisauii.
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BucHoBku

Mpw NOPIBHAHO HEBENMKMX 3anacax CaHLEBOro
rady Onecbkoi AiNFAHKN iCHYE CYTTEBA EKONOriYHa
Hebe3neka 11oro BMaoOyBaHHS, NOB’A3aHa i3 3a-
CTOCYBaHHSM rigpopo3puBY NNacTiB, HEBUPILLE-
HUMKU NpobnemMaMn Oxxepen BOAOMNOCTavYaHHS
MPOMUCAIB Ta YyTUAi3aLii TEXHONOTIYHOI PIANHN.
Lli nMTaHHs NoBWHHI ByTK BMpILLEHi iHBECTOPOM
Ta NpencTaBneHi Ha po3rngan rpoManCbKOCTi.
B iHWOMY BMNaaKy OCBOEHHS MPOrHO30BaHMX
ra3oBuxX MNOKMaAiB Chig BiAKNACTM OO BUHAM-
[EHHS1 HOBUX, EKOJIOTYHO Be3MneyHilumnx MeToamK
BMO0OYBaHHS CNaHL,EBOrro raay.

Lazaruk J.G., 2015. Prospects and problems
of development of alternative sources of hydrocar-
bons Volyn-Podil Ukraine oil and gas field. Paper 1.
Perspectives shale gas Oleska site. Geologichnyy
zhurnal, N2 1 (350), p. 7-16 (in Ukrainian).
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REGIONAL STRUCTURAL-LITHOLOGICAL1MODELING
OF SEDIMENTARY COVER

D.P. Khrushchev

Institute of Geological Sciences of NAS of Ukraine, Kiev, Ukraine, E-mail: Khrushchov@hotmail.com
Doctor of geological-mineralogical sciences, professor, senior research worker.

The idea of the project is the construction of computer (digital) structural-lithological models
(DSLM) of sedimentary cover for state territories on regional principle proceeding from the defi-
nition of geological region as a basic geostructural unit of Earth crust. Digital structural-lithological
model — it is three-demensional computer representation of the geological objects, comprising
it’s structural and qualitative characteristics. Methodological principles, methods, available de-
velopments and modeling patterns are reflected to prove the feasibility of the project realization.
Practical goal of modeling is the creation of integral geoinformatic foundation for multilateral cog-
nitive image of an object and for information provision of all directories and kinds of human geo-
logical activity (R&D) on multilateral use and protection (including geological hazards) of
geological environment. The result achieved is obtaining of single united system of regional DSLM
on state territorial level. The project proposed represents a part of conceptual compound project,
the object of which has to comprise both sedimentary cover and magmatic, metamorphic for-
mations. The achieved result of such a project is the developing of the integral digital structural-
lithological-petrological model of Earth crust as a whole.

Key words: sedimentary formations, sedimentary cover, computer modeling, geoinformatic sy-
stem, geological environment use, geological environment protection.

PEFIOHAABHE CTPYKTYPHO-AITOAOTYHE MOAEAIOBAHHS
OCAAOBOI OBOAOHKH

A.M. Xpywos

Inemumym eeonoeiunux nayk HAH Yxpainu, Kuis, Yxpaina, E-mail: Khrushchov@hotmail.com
Jlokmop 2eonoeo-minepanoziunux HayK, npogecop, cmapuiuti HAyKo8uil CNi8POOIMHUK.

lnes 3anpornoHOBaAHOrO NMPOEKTY Nonsrae B Po3pooLj KOMM’ IOTEPHUX (LMPPOBUX) CTPYKTYPHO-
NITONOTIYHUX MOaeNe ocagoBoi 000IOHKM AepPXXaBHUX TEPUTORIN Ha PerioHanbHOMY NPUHLAMI,
BMXOAA4N i3 BU3HAYEHHS Te0sIoriYHUX PErioHiB sk 6a30BUX re0CTPYKTYPHUX OANHULL 3EMHOI
kopu. LUndposa cTpykTypHO-niTONOrivHa Mogens — 06’eMHe KOMMN't0TePHE BioOpaxeHHs reo-
noriyHoro 06’ekTa, sike OXOMJIE MOro CTPYKTYPHI Ta SKiCHI XxapakTepucTuku. NpeactaBnsoTbcs
MeTOAONOTYHI NPUHLUMMN, METOAM, ICHYIOUHI HANPALLKBaHHS Ta NPUKIAAN MOAENIOBAHHS 4115 00-
I'PYHTYBaHHS peanidaLii npoekTy. lNpakTnyHa 3agada MOAEOBaHHS — CTBOPEHHS CYLLiSIbHOI Freo-
iHpopMaLiiHOi OCHOBW AN NpeacTaB/ieHHss BCEOIYHOro rHOCEO0NoriYHoro obpasy ob’ekrta Ta
iHdbopMaLiiHOro 3abeaneyeHHs BCiX HaNpPsiMiB Ta BUAiB reonoridyHoi AisibHOCTI 3 PiBHOBIYHOIO
BUKOPUCTAHHS Ta OXOPOHU (BK/IOYAKOHM FE0NOriyHi pU3UKM) reonoriyHoro cepenosmiia. Ouiky-
BaHWN pe3ysibTat — OTPUMAaHHS LiJIbHUX PerioHaNbHUX LMPPOBUX CTPYKTYPHO-NITONOrMYHUX MO-
nener ocagoBoi 060IOHKKM Ha AepXXaBHO-TEPUTOPIaNIbHOMY PiBHI. 3anponoHOBaHUI MPOEKT €
YaCTMHOIO KOHLLENTYasIbHOI CK1aZ0BOi MPOEKTY, 06’ EKTOM SKOr0 MOBUHHI ByTK ik ocagoBa 060-
JIOHKAa, Tak i MarMaTu4Hi Ta MeTaMopP@idHi YTBOPEHHS, TOOTO O4iKyETbCH Po3pobka LMPpPoBOi
CTPYKTYPHO-AiTONOro-netTporpadivyHoi Mogesi 3eMHOi KOpu B LifIOMY.

KntoyoBi crioBa: ocanoBa 006010HKa, 0caaoBi dopmalLlii, KoMn'ioTepHe MoAeNtoBaHHS, reociHdop-
MaLiHi CUCTEMU, BUKOPUCTAHHA Haap, OXOPOHa reosiorivHOro cepenoBuula.

© D.P. Khrushchev, 2015
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PETMOHAABHOE CTPYKTYPHO-AUTOAOTMYECKOE
MOAEAUPOBAHUE OCAAOYHOM OBOAOYKHU

A.M. Xpywes

Hucmumym eeonocuneckux nayx HAH Ykpaunvi, Kues, Ykpauna, E-mail: Khrushchov@hotmail.com
Jlokmop 2eonoco-munepanocsuteckux Hayk, npogheccop, cmapuiuti HayuHsili COmpyOHUK.

Noes npegnaraeMoro npoekTa CoCToMT B pa3paboTke KOMMbIOTEPHBIX (LIMGPOBLIX) CTPYKTYPHO-
JIMTONOMNYECKUX MOesein 0caaodHoM 060N104KN FOCYAaPCTBEHHbIX TEPPUTOPUIA HA PernoHab-
HOM MPUHLMNE, NCX0ASA U3 ONpeaesieHNs reoNIormyecknx PermoHoB Kak 6a30BbIX Fe0CTPYKTYPHbIX
eaMHUL, 3eMHO Kopsbl. Lindposas CTPYKTYPHO-NNTOJIOrnyeckas Moaenb — 06beMHOEe KOMMbio-
TepHOe 0TODPaXeHne reoNIorm4eckoro 0ObekTa, OXBaTblBaloLLLEE ero CTPYKTYPHbIE U Ka4eCTBEH-
Hble XapakTepucTukn. MNpeacTaBnaTca METO40N0rMYeckme NPUHLMMIBLI, MeToAdbl, MMeloLmnecs
HapaboTKM 1 NPUMEPLI MOAENNPOBaHNS A1 060CHOBAHUSA PeanucTUYHOCTM NpoekTa. MNpakTu-
yeckas 3adavya MOJOENMPOBaHUA — CO3AaHNE LIeNbHOM reoMH(OPMaLIMOHHOW OCHOBLI AJ19 BCe-
CTOPOHHEro rHOCeosIorM4eckoro obpasa oobekTa U MHGOPMALMOHHOrO obecneyeHns Bcex
HanpasfeHuii 1 BUOOB reoorMyeckoi AedaTelbHOCTU N0 Pa3HOCTOPOHHEMY UCTONb30BAHNIO U
oxpaHe (Bk/toyasa reoslormyeckne puckun) reosiornieckon cpedpl. Oxuagaemslini pesynstart — rno-
Jly4EeHMNE LIeNOCTHbIX PernoHanbHbIX LM@PPOBbLIX CTPYKTYPHO-UTONIOMMYECKUX Moaenei ocanou-
HOW 000M04KN Ha FOCYAaPCTBEHHO-TEPPUTOPUANbHOM YPOBHE. MNpeanaraeMblin NpOeKT ABnaeTcs
4aCTbIO KOHLIEMNTYaNbHOr0 COCTABHOIO NpoekTa, 06bEKTOM KOTOPOIo AOKHbI ObiTh Kak 0Caa04-
Haa 000no4ka, Tak U MmarMaTudeckue n metamopduyeckne obpasoBaHns, T.e. 0XnaaeTcsa pas-
paboTka UMdPOoBOI CTPYKTYPHO-TUTONOr0-NeTporpapuyeckon Moaenn 3eMHOM KOpbl B LIESIOM.
Knovesble cioBa: ocagoyHas 060n104ka, 0cagoyHbie popmMaLmm, KOMMLIOTEPHOE MOAENMPOoBa-
HWe, reonHGOPMaLIMOHHBLIE CUCTEMbI, UCMOJIb30BaHNE HeOP, OXpaHa reoorM4eckomn cpeap.

Introduction

Existing methods of geological activity informa-
tion provision in the form of traditional maps of
various visual forms and types, as well as various
models (including computer ones, claiming 3D
reflection) do not satisfy the requirements of
modern technological progress in the field of
technical activity. To overcome this discrepancy
itis necessary to introduce new principles for the
structure and matter composition of the Earth
crust sedimentary cover reflection in the form of
complex multiscale structural-lithological mod-
els that can be converted into target formats and
provide the basis for multipurpose information
provision of human geological activity.

The object of the work is a sedimentary
shell of the biosphere, structured in the frames
of sedimentary geological regions of Ukraine.
Selecting an object is defined by the fact of the
absolute predominance of sedimentary cover
on the earth’s surface and in the composition
of the Earth crust as a whole, and localization

in it mineral resources vast majority, including
energy resources and groundwater, as well as
its functional role in terms of underground and
surface civil engineering, as well as all the main
areas of social life.

The purpose of this publication — presenta-
tion of methodological principles, techniques,
existing developments and examples of mod-
eling to support a regional digital structural-
lithological modeling of sedimentary cover,
intended for information supervision of all areas
and types of human geological activity* associ-
ated with use and protection of the geological
environment:

— With this objective, we have set the
following tasks:

— presentation of existing premises,
development, global trends and analogies;

— presentation of the methodological
framework, methods and opportunities of the
digital structural-lithological modeling;

— demonstrations of modeling examples;

* Geological activity is a set of actions of geological environment (medium) management. Geological
management is a set of actions of it’s multilateral use and protection, including geoecological hazards (i.e.
actions for their mitigation and consequences liquidation).

28

ISSN 0367-4290. leon. xxypH. 2015. N2 2 (351)



— designation of the expected results,
strategies and principles of the project imple-
mentation.

The planned results of the project realiza-
tion is to obtain a different scale digital struc-
tural-lithological models of sedimentary cover
of geological regions and their structural ele-
ments of various ranks, including promising
geological objects, in Ukraine.

1. The idea, existing developments,
global trends and analogues

The idea is to transform the development of
technology and experience in digital structural
and lithological models (DSLM) development
into regional, zonal and local scales, to develop
DSLM for entire volume of sedimentary cover
of geological regions with sedimentary filling.

Prerequisites, existing basis and obligatory
conditions for project development. We con-
sider the following items that define the reality
of the problem statement for the conditions of
Ukraine (and a majority of developed countries
of the world community):

1. The presence of a methodological
framework, methods set and computer tech-
nologies for DSLM constructing.

2. The presence of the final patterns of for-
mational structure for all sedimentary regions
of Ukraine.

3. Sufficient geological study of the terri-
tory of Ukraine sedimentary cover.

4. Convincing results of examples of tradi-
tional and digital structural-lithological modeling.

Below is a brief explanation of these items.

1. Methodology and methods of structural-
lithological modeling

Methodology and methods of structural-
lithological modeling of sedimentary formations
— author’s elaboration of interdepartmental
scientific technical team (basic organization —
IGN NAS). The methodology of structural-litho-
logical modeling is based on a joining of tradi-
tional formation analysis and copyright
principles of sedimentary bodies structuring
(using a systems approach) and computer
technologies [XpyweB un gp., 2010, etc.].
These papers highlight methodological tech-
niques for digital structural-lithological model-
ing, which are based on the author's
development of common approaches for static
modeling of sedimentary formations geologi-
cal objects.
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2. Schemes of sedimentary regions forma-
tional structure

For all sedimentary regions of Ukraine
there exist schemes of sedimentary cover for-
mational dismemberment.

Below is a list of sedimentary regions with
bibliographic attribution of the most famous
patterns of formational dismemberment.

Dnieper-Donets depression (DDD): A.E. Lu-
kin [Jlyknn, 1997] (28 formations are single
don’t); V.S. Antipov, 1997 and others.

Donets Basin: V.S. Popov (1964), |.A. Maida-
novich, A.J. Radziwill [Manganosu4, Pag3nsun,
1984] et al.

Ukrainian shield (US): M.D. Elyanov [91b-
sHoB, 1975], A.A. Goyzhevsky [[OnXeBCbKUM,
1975].

Volyn-Azov plate: M.l. Pavlyuk [[aBniok,
boraeu, 1978]; L.G. Tkachuk et al. [Tkauyk n
ap., 1975]; S.S. Kruglov (1988); G.N. Dolenko
etal. [donenko u ap., 1984].

Crimea: M.l. Pavlyuk [MaBniok u gp.,
1973]; S.S. Kruglov et al. [1988]; Geology of
the USSR [1969].

Folded Carpathians: S.S. Kruglov et al.
(1988) V.N. Utrobin [YTpo6buH, 1977]; L.T. Boy-
chevskaya (1984).

Carpathian foredeep: from one (D.V. Gur-
zhiy [Typxwuin, 1975]) to 11 formations
(V.N. Utrobin [YTpo6uH, 1977]) are singled out;
D.P. Khrushchev revealed two formation
(1988).

Transcarpatian depression: M.l. Petrash-
kevich [Petrashkevich, 1971]; I.V. Venglinskiy,
V.A. Goretski [BeHrnuHckuii, lfopeukuin, 1979];
D.P. Khrushchev (1988).

Dobrudzhea depression: M.l. Pavlyuk,
A.T. Bogaets [[MaBniok, boraew, 1978], E.I. Pata-
lakha (2002) and others.

Basic formational nomenclature and prin-
cipal scheme of formational dismemberment
of sedimentary cover for geological regions of
Ukraine are listed in the monograph "The geo-
logical formations of oil and gas provinces of
Ukraine" edited by G.N. Dolenko [[eonornye-
cKkue..., 1984].

3. Sufficient geological study of sedimen-
tary cover in Ukraine

This item needs no comments.

4. The credibility of the results of traditional
and digital structural-lithological modeling at
all levels of scale - from regional (small and
medium-sized) to the local (large-scale)
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An example of the results of the traditional
(two-dimensional) structural-lithological mod-
eling at the regional scale may be structural and
lithological model of red-terrigenous Stebnik
formation (subformation), Carpathians fore-
deep (Khrushchov, 1988). The results obtained
allowed to solve of following regional problems:
against almost a century debate about the ori-
gin of Stebnik suite finally was realized its iden-
tification as polyfacial marine formational unit
(subformation); the elaboration of cartographic
(maps, profiles, block diagrams with reflection
of lithofacies and facies spatial location) that
allowed a prediction of lithofacies and facies
favorable for localization of stratiform copper
mineralization. This demand model can easily
be digitized if demanded.

Examples of digital structural-lithological re-
gional and zonal (i.e. more or less large part of
the region) scales models are already quite a lot.
Only within the contractual works of IGN NAS,
commissioned by the State Geological Survey —
"The Atlas of salt formations of Ukraine” — a se-
ries of models have been developed. As their

derivatives have been obtained: the structural-
lithological digital maps of salt formations of
DDD, Carpathians foredeep, Dobrudzhea de-
pression, and a map of the structural basis for
Lower Molassa formation in Carpathians fore-
deep, reflecting its blocky structure. An example
of the digital map for Kramatorskaya suite thick-
nesses DDD (executed by A.P. Lobasov on our
order) is demonstrated (Fig. 1).

Examples of specialized regional and zonal
modeling show structural and lithological maps
— derivatives of the digital models of specific
structural horizons in DDD, Carpatian foredeep
and other regions of Ukraine, having been de-
veloped by A.P. Lobasov in the frames of the
thematic works (state enterprise "Ukrnaftogaz-
nauka").

Even more impressive are the results of
large-scale digital modeling of promising local
geological objects. As mentioned above, in the
domestic and international practice already
there exist many examples of large-scale mod-
eling. In this paper we show examples of our
latest developments.

Fig. 1. Digital map of Kramatorskaya suit, Lower Permian, Dnieper-Donets depression (the derivative of
DSLM, regional scale)
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Of course, the models of local geological
objects are of target oriented character. By tar-
geting one can single out three principal direc-
tions of the geological environment treatment:
the use of natural resources; underground
construction; geological environment protec-
tion (with subordinate directions) [XpyLieB un
ap., 2012].

In the area of mineral resources use a num-
ber of DSLM promising objects amoung tita-
nium-zirconium placers and gold bearing
formations (alluvial deposits and weathering
crust), saline formations (rock and potassium-

Ilmenite content, kg/m?
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Fig. 2. Zlobichy deposit of
ilmenite. Distribution of ilme-
nite contents and automatic
calculation of ilmenite reso-
urces in the crust of weathe-
ring (DSLM derivatives of local

magnesium salts) have been developed [Xpy-
wes u ap., 2008; Khrushchov et al., 2010, etc.].
Two examples of the typical titanium-zirconium
ores placer deposits are shown (Fig. 2, 3).

The DSLM construction helped to solve fol-
lowing the tasks aimed at development of de-
posits of titanium-zirconium ores: the
determining of the spatial distribution of ore
bodies (in the volume of the deposit massif), as
well as the technological properties of the ore-
bearing massif (the content of the clay mate-
rial, granulometric parameters, unwanted
mineral impurities - for example, siderite etc.);

10<C<25 kg/m?
C<10kg/m?

Q=214 thousand tonnes
Q=32 thousand tonnes

scale [Xpywes v gp., 2008])
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Fig. 3. Krasnokutsk placer deposits of tita-
nium-zirconium ores. DSLM derivative of local
scale. Distribution of ilmenite concentrations
(by O. Kravchenko and A. Lobasov)
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automatic calculation of reserves of ore miner-
als (ilmenite, zircon, ilmenite conditional etc.)
on the defined technological gradations; devel-
oping of methods for forecasting and estima-
tion of deposits of the specific geological
industrial type in neighboring territories.

In the direction of underground construc-
tion (subdirection — construction of under-
ground storage facilities in rock salt) a number
of DSLM have been developed for salt massifs
of different structural occurrence forms (bed-
ded, diapiric, folded) in several salt bearing re-
gions of Ukraine. Traditional two-dimensional
models for diapir structures have been con-

structed, they can be easily converted into dig-
ital form by a special author's technique [Ha-
6aHoBuMY, XpyLles, 2008 et al.].

An example of DSLM derivative (the map
and profile) for Izmail area with designated site
favorable for underground storage facility loca-
tion, is shown (Fig. 4).

The modeling provides solution for the fol-
lowing tasks: selection and evaluation of un-
derground storages sites; selection of salt
massif volumes, favorable for storage caverns
construction; providing a basis for calculating
the long-term caverns sustainability and calcu-
lation of regulations for caverns construction.

3¢
.

[%] 2
E
4
Fals
2] s

Geological section I-1
Horizontal scale 1:200 000

310

Fig. 4. The derivative of DSLM for Izmail area with salt massif favorable for underground construction

1 - Neogene system, loam, clay; 2 - Jurassic system Chadyr-Lunga suite, variegated terrigenous formation; 3 - Jurassic
system, lower Kimmeridgian, clay, limestone, rock salt; 4 - the area favorable for underground construction; 5 - halite lit-
hofacies complex; 6 - isopachs lines of salt massif. DSLM is developed by A.P. Lobasov on our order in the frames of the

contract of the State Geological Service of Ukraine
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In the direction of the protection of the
geological environment DSLM has been
developed to solve complicated ecological-
mining-geological problems in areas de-
graded by salt industry mining activities. The
visualizations of DSLM for Solotvyno salt dome
(the area of ecological catastrophe occur-
rence) have been demonstrated. This catas-
trophe is expressed by deformations of the
earth’s surface, forming of a huge sinkholes
and flood of two rock salt mines with under-
ground cameras of Allergic hospital [Boces-
cbka, 2012; XpywoB Ta iH., 2010]. On the
model profile of salt massif lithological types
of rocks and functional types of rock salt with
favorable (blue color gamut) and unfavorable
(red color gamut) physical and mechanical
properties are shown (Fig. 5). On the basis of
this map the scheme with indicated sites, fa-
vorable for mining, was elaborated.

Development of DSLM provides a frame-
work for constructing complex ecological min-
ing-geological model for Solotvino rock salt
deposits territory and a prognostic map of geo-
hazards in this area.

Global trends analogies. There exist no
direct analogues of the proposed direction in
the world massif of R&D reports and scientific
papers as well as patents. But there exist close
general ideas and similar ideological trends
"in the air". We have accepted the general idea
of the International Geological Correlation
Programme of UNESCO on Earth geospheres
modeling, the idea of the global geology,
global geochemical mapping. Certain ideolog-
ical analogies in a sence of the total approach
comprise: project of entire areal network
drilling in Germany (Shneiderhen, 1933); the
project of profile drilling in Kryvbas area (by
Acad. N.P. Semenenko); the idea of complex
geological surveys; finally, examples of forma-
tional geological maps (1983).

2. Methodology, methods,

procedural scheme

2.1. Methodological principles

The object of regional modeling is a sedimen-
tary cover of geological regions with sedimen-
tary formations filling.

The basic object unit of modeling - a geo-
logical formation as a major taxonomic ele-
ment of regional tectonic-formational (by A.E.
Lukin, 1997) complexes.
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Formation is a historical-genetic associa-
tion of rocks having been naturally formed in a
particular geotectonic structure at a particular
stage of its geodynamic development.

The subject of regional modeling are struc-
tural and qualitative characteristics of the for-
mations (and their subdivisions).

The ultimate goal of regional modeling —
the development of DSLM for sedimentary
cover of geological regions, i.e. their formation
complexes filling.

This goal comprises three hierarchical lev-
els of tasks, having different functional content:
regional, zonal and local (corresponding to
small, medium and large-scale levels) scale.
Models at the regional level are mainly of gen-
eral information character, zonal and local lev-
els are target oriented.

Based on these definitions, methodologi-
cal principles for regional TSSLM are formu-
lated.

As mentioned above, the methodology of
digital structural-lithological modeling is gener-
ally based on the combining of three traditional
methodological directions: the foundations of
classical formation analysis, principles of sed-
imentary bodies structuring using a systematic
approach (in the author's development) and
computer technologies in the proper target
modification.

Foundations of formation analysis, repre-
senting the base of any direction of sedimen-
tary formations studies, and the experience of
its application are reflected in the huge number
of classical and modern publications in the
area of lithology and allied disciplines.

System approach, which is the methodolo-
gical basis of our designated area of sedimen-
tary formations units modeling, is reflected in
studies Y.N. Karagodin, A.D. Armand, A.E. Lukin,
V.A. Sadowski, A. Demetrius, Y.A. Kosygin,
V.A. Solovyov and others. The structural aspect
of formation analysis, which is the basic com-
ponent of our development, is presented
in the writings of D.V. Nalivkin, N.S. Shatsky,
N.P. Kheraskov, L.B. Rukhin, A.E. Lukin,
Y.N. Karagodin et al.

The principles of mathematical and com-
puter modeling of formational units geological
structure and composition are based on the me-
thod of variations calculus (V.I. Aronov, A.l. Vis-
telius, A.M. Volkov, FA. Greybill, J.K. Griffiths,
W. Krambeyn et al.) and spatially static analysis.

33



ppatss

vz e ¥

ve) AN =0 BN

/. erosional truncation
of salt dome

3 imme#é?

-
—ao
SeeitTeeaa

promlsmg sites and their ranking

Fig. 5. A. DSLM visualization for salt body. Slice on the absolute elevation — 50 m. 1:25 000 scale
[BoceBcbka, 2012]; B. The scheme of sites, favorable for exploitation (by L. Bosevska)
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By definition of Y.N. Karagodin (1985), the
objectives of the structural and systemic analy-
sis of geological systems are to define their
structural organization, matter composition,
functioning, development, origin and interac-
tion with other systems. According to our ap-
proach, the basis for modeling has to include
the elements of geological objects, that are re-
lated to it’s structural organization and matter
composition, as they can serve as a subject to
formalization. DSLM are static, i.e. they reflect
the state of the object at the moment (mean-
while the genetic, dynamic, and other aspects
as are used as auxiliary means for current is-
sues sollution). Static aspect displays primarily
structural characteristics of the objects, namely
the structural properties represent the basis for
the model transformation into digital form.

2.2, The methodology and procedure

of modeling

Modeling technique is basically based on the
target development of general principles for
geological objects sedimentary formations
static modeling using copyright techniques for
database compilation, specialized structuring
of geological objects and modified technolo-
gies of computer processing.

The procedure for DSLM constructing in-
cludes two stages: preparation of the database
and the proper modeling.

The database is a factual basis for model-
ing. It is essentially mapping and is developed
in the form of geographic information systems.
The database structure is traditional in nature
(catalogs, maps, lithological sections and
other cartographic materials, cards of litholog-
ical sections). Content of lithological sections
card has to be modified depending on the for-
mation type. For the lithological characteristics
the nomenclature classifiers have to be com-
piled, the content of which is also determined
by the type of formations.

The modeling procedure covers the follow-
ing milestone tasks: preparation of input data,
the development of a structural component of
the model, lithological content of structural el-
ements and computer processing.

Computer processing of the raw data bulk
produced by the database covers three suc-
cessive steps: equipment and data entry, com-
puter processing by target largely copyright
programs, model operation.
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In preparing materials for computer pro-
cessing primary goal (of research character) is
the ascertaining of geological object structure.
It is quite difficult to define the structural ele-
ments of geological object because method-
ological techniques differ for different tectonic
styles of sedimentary formations - bedded
(non dislocated) and weakly dislocated,
folded, fold-block and diapiric. Nevertheless
methodological techniques to solve these
problems of modeling have been worked out
[XpyweB v ap., 2010, etc.].

Numerical models of structural and litho-
logical parameters are stored in binary form in
the structure of cartographic database soft-
ware package «Geomapping». Input informa-
tion of the system «Geomapping» is presented
in the format shp GIS ArcView.

The resulting computer model, i.e., DSLM,
is a virtual three-dimentional multilateral reflec-
tion of geological object, containing it’s struc-
tural and qualitative characteristics.

3. The program of the
projected work
Estimated range of researches has to be based
upon interdepartmental cooperation, integra-
tion of geological and related disciplines, du-
ration and multi-phase, multiple tasks and, in
general, hi-tech. The program of researches
planned is elaborated (Khrushchov, 2013). Itis
includes the schedule (milestones, issues and
tasks, termes), main organizations — execu-
tors, results expected.

The customer and the owner of the mate-
rials obtained should serve the State Service of
Geology of Ukraine.

Conclusion

The elaboration of above-cited project, con-
cerning for the present only sedimentary cover,
is only a part of planned compound project,
which has to comprise both sedimentary cover
and “crystalline” formation (i.e. magmatic and
metamorphic). The results expected of this en-
tire project has to be obtaining of DSLM for
Earth Crust as a whole on regional principle for
the territory of Ukraine.

The proposed project is aimed at solving
the problem of information provision for all
areas of geological activity associated with
versatile use and protection of geological
environment.
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The content of the project includes two lev-
els of national strategic objectives in the field of
geological environment management:

the level of state prerogatives in the field
of general information provision for geological
activity;

the level of state prerogatives in the field of
information provision for projects and activities
aimed at solving of specific practical issues
of the geological environment management (in-
vestment projects on the use of the geological
environment, state and mixed projects for the
protection for geological environment protec-
tion, etc.).

The first level corresponds to the priority ob-
jectives of the project - the structural-lithologi-
cal modeling of regional scale, having general
information orientation.

The second level - the development of re-
gional DSLM derivatives: models of the zonal
and local scale, having a target destination.

The modeling of the first level is designed to
provide the information for all geological R&D of
regional level - State Geological Survey (primarily
1: 200 000), regional theme target studies, etc.

Modeling of the second level, as the target
is aimed at information providing of all target
areas of geological activity (target prognostic
studies, search, exploration, exploitation of de-
posit, R&D on the use of geological medium for
underground construction, the same — meas-
ures for the protection of the geological envi-
ronment).

Implementing of regional digital structural-
lithological modeling as a modern high-technol-
ogy actually is an innovative advance in the field
of information supervision of geological activity.
At the same time, the results, having been par-
tially demonstrated in this publication, justify the
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YCTaHOBJIEHbI 3aBMCUMOCTN MEXAY COAEePXaHNeEM B COCTaBE BOOOPACTBOPUMbIX ra30B a30Ta 1
3aTaHa, Mexay M3MeHeHVs MK B NpoLecce paspaboTKn X KOHLEHTPaLniA B cocTaBe CBOOOAHbIX
rasoB 1 reosIormyecknmMm oCoOEeHHOCTAMN ra30KOHAEHCATHBLIX MECTOPOXAeHMI. [oaTBepXXaeHa
3P PEKTUBHOCTb rpadoaHaANIUTUHECKON OMbITHO-MPOMBbILLJIEHHON METOAVKN PAHHEN OMarHo-
CTUKN Havyana 06BOAHEHMS C MCMONIb30BaAHNEM a30Ta Kak OCHOBHOIO reOXMMNYECKOr0 MHANKA-

TOpa 1 3TaHa Kak BCnomMoratesibHOro.

Kno4eBsie csioBa: reOXMMNYEeCKNn NHOMKATOP, a30T, 9TaH, BOLOPACTBOPEHHbIE rasbl, GuibTpa-
LIMOHHO-eMKOCTHbIE CBOWMCTBA, 00BOAHEHME, rpadoaHanuTMYeckas MeToamka.

BecTtyn
lazokoHaeHcaTHi pogosua (MKP) Hinpos-
cbko-[oHeubkoi 3anaguHn (O43) ayxe
pi3HOMaHITHI 3a $a3oBuM CTaHOM (pioki,
rasonopibHi), cknagom i BNacTUBOCTAMMU
naacToBUX CUCTEM, LLLO 0OYMOBNEHO cKkNag-
HOIO ICTOPIEID re0sIoriYHOro PO3BUTKY PEFIOHY
i GOpMyBaHHAM BYNEBOAHEBUX NOKNALAIB.
HesanexHo Big TeputopianbHOI i rMnouH-
HOT HaJIeXHOCTI ra30KOHAEHCATHUX MOoKNaaiB
OCHOBHMM KOMMOHEHTOM MNJaCTOBUX rasiB €
MeTaH, KOHLUEHTPAaLLis 9KOro KOMBAETLCS Bif,
60 0o 90%. Okpim HbOTrO, NpUPOoaHi razm 443
MICTSATb 3HAYHY KiJIbKiCTb ra3ononibHnX romo-
noriB MeTaHy (eTaH-nponaH-6yTtaHoBa dpak-
uia). EtaH 3a cBoiM BMICTOM nocigae apyre
micue. NpoBeneHuin aHania cknany naacToBUX
rasiB 3HauHoi KinbkocTi NKP, moknagn skmx
3HaAXOAATbCS Yy HanbBiNbW NEepPCnekTUBHOMY
HUHI Y BEPXHbOBI3ENCHKO-CEPMYXOBCLKOMY
npoaykTueHomy komnnekci 443, no3sonse
3p0O6UTM BUCHOBOK MPO Te, WO NPaKTUYHO BCI
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'KP perioHy, KpimM oesknx noknagis niBa4eHHO-
CXiAHOI YaCTUHN, € KOHOANLINHUMW ONa OTPU-
MaHHs eTaHy (noHag 3%). HamBuwi noro
KOHUeHTpauii, Big 8-9 no 12-13%, BiamiyeHi
B Mokjagax BEepPXHbOBI3ENCbKO-CEPryXxoB-
CbKOro MPOAYKTUBHOIrO KOMMekcy (ApTiOXiB-
cbke, XapkiBuiBcbke, 3axigHo-ConoxiBcbke
ponosuuia). Mo NnoLLi NOWNPEHHS Y BEPXHBO-
Bi3eMNCbKO-CEePNyXOBCbKMX Bigknanax BMICT
eTaHy Yy rasi 3MmiHIOETbCA Oy>Xe HEPIBHOMIPHO,
OlHAK CrnocTepiraeTbCcs TeHAOeHLisa 30inb-
LWEHHS MOro KOHUEHTpauii Big ueHTpa Ao
6opTiB 3anagviHn i 3 NiBAEHHOIO CXO4y Ha MiB-
HiYHMI 3axig (puc. 1).

Y HanpsaMKy perioHanbLHOro nignomy niac-
TiB Yy NiBHIYHIN i NiBAEHHIN NPMOOPTOBMX 30HAX
O3 BMIiCT eTaHy He 3MEHLLYETbCS, LWO €, 9K
3ragaHo BuLLe, BigobpaxeHHsaMm andepeHuja-
Lii ra3ononibH1X KOMIMOHEHTIB Y NMPOLECi Bep-
TUKanNbHOI | natepasbHOi Mirpadii, a NoOMiTHO
30inbLyeTbea (BignosiaHo Biag, 10 oo 12% i Big,
3 00 6%).

Puc. 1. lMowmpeHHs eTaHy i1 a30Ty B N1ACTOBMX ra3ax BEPXHbOBI3ENCbKO-CepnyxoBCbKOro komnnekcy 443

Fig. 1. Ethane and Nitrogene distribution in formation gases of Upper Visean-Serpukhovian complex of

rocks within DDD
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OpHoYacHO y AenpecinHnX 30Hax (XapkiB-
uiBcbke, KoMuIHAHCHKE poaoBuLLA), Ae Npo-
OYKTUBHI BEPXHbOBI3ENCbKi NIacTy 3aHypeHi
Ha 5000-5500 m i murbLue, KOHUEHTpaL,s eTaHy
ctaHoBUTb 10-11%.

TakoX N1acToBi CUCTEMU MICTSTb Y CBOEMY
cknani Taki OCHOBHI HEBYINEBOAHEBI KOMMO-
HEHTW, K OIOKCWUA, BYrNEeLto, renii Ta a3or.

MocTaHoBKa npo6onemu

3HayHa KinbkiCTb AOCAiAXeHb NpoLecy 06804 -
HEHHS Ta30KOHAEHCATHUX MOoKAadiB CTo-
CYETbCSH MPOrHO3y MepPeMILLeHHs KOHTYPIB
BO/J,0ra3oHOCHOCTI Mif, 4ac po3pobKn poaoBMLL,.
OCHOBHWM, B BiflbLLIOCTi BUNaakiB, € KOHTPOb 32
[OMHaMIKOIO KifIbKiCHOIO Ta SKiICHOro cknaay rasis
i piAVH, SKi BUHOCATBLCS Ha MOBEPXHIO, Ta NOPIB-
HSIHHS MapamMeTpiB NO4YaTKkoBOro «@OHy» CUC-
TEMU 3 NOTOYHUMU MapamMeTpPamMm, L0 OTPUMaHI
nig, Yyac ekcrnyaTauii 3 MeToto 3’aCyBaHHS Mpu-
YUH X 3MIHWN.

FiopoxiMivyHi  OocnioXeHHs € HanbinbLu
edeKTUBHMMIN, aaxKe € NPOCTUMK OJ1S 3aCTOCY-
BaHHS, onepaTtuBHUMMK Ta AOCTATHbLO Hafin-
HAMW MpPU  BUKOPUCTAHHI Ha pPOAOBULLAX
pisHoro Tuny. OgHak 3Ha4YeHHS OEesAKUX reoxi-
MiYHUX iIHOMKATOPIB, 30KpPeMa O/ NPOrHO3y-
BaHHS 0OBOHEHHS, LLE HE MOBHICTIO PO3KpUTE.
Ane x 4nMm paHiwle 6yae 3adikcoBaHO NOYaTOK
i xapakTep 06BOAHEHHS MokKaay, TUM WBuaLle
MOXHa BU3HA4YUTM HEOOXiOHI 3axoam ans pery-
JIIOBAHHS NMPOCYBaHHSA NNacTOBUX BOA, i 3ano-
OirTn BUXo4y CBEPASIOBMHN 3 eKCryaTaliiHoOro
doHAay, WO Ha cy4aCcHOMY eTani pO3BUTKY Ha-
dToraszosoi ranysi YkpaiHum € gyxe BaxanBuMm.

AHani3 nonepepgHix pocnigkeHb

JocnigxeHHs po3N0OBCIOAXEHHS BYrfieBOAHE-
BUX | HEBYITIEBOOHEBWX KOMIMOHEHTIB Y CKnagi
BOJOPO34YMHHUX rasiB Ta BiflIbHUX rasiB ra3o-
KOHOEHCATHMX NOKIaAiB y 3iCTaBAEHHI 3 reo-
JIOTIYHVMM 0COBNMBOCTAMN BY00BM POOOBULL,
LO3BOJIUNN BUSIBUTU MEBHI 3aKOHOMIPHOCTI Y
3MiHi iX KOHUeHTpaLin [Jleciok Ta iH., 2000].
Byno BcTaHOBNEHO, O 3i 36iNbLLUEHHAM K-
OVHK 3anaAraHHa NPOAYKTUBHUX TOPU3OHTIB
rasy ra3okoHOEHCaTHUX POOOBULL, HACU4y-
I0TbCS TOMOJSIOramMn MeTaHy, a KOHLUEeHTpauiqa
Oro 3MeHLUYETLCA. Y KOMMNOHEHTHOMY CKiaai
rasiB 3MiHIOTbCS KiNbKiCHI CMiBBIAHOLIEHHSA
a30Ty | BYrIeBOAHIB MO MAOLL POAOBULLA.
Y mMexax 0gHOoro i Toro xx HaTorasaoHOCHOro
BaceliHy 00 1A0oro okpaiH NpuypoYeHi BinbLu
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a30TUCTI ra3un. XapakTepucTunky rnoknany Bu-
3Ha4yaloTb 1 iHLWi HEBYINEBOAHEBI KOMMOHEHTN
B rasax 0cagoBuX Mopia, Taki gk rein, giokeug,
Byrnevuo (CO»), CipKOBOAEHb, BOAEHD. IX nig-
BULLLEHA KOHUEHTpauif, OKpiM TOro, mMoxe
CBIgYMTM NPO MPUCYTHICTb BOAM B iHTEpPBani
nocnimxeHb [KopoTtaes, 1980]. To6To gaHi npo
KOMMOHEHTHUI CKNag, rasiB JalTb LiHHY iH-
dopmauiio He nuvLle Npo TUM i CTaH NoKNagis,
a TakoX € BaX/IMBMMWU AN MPOrHO3Yy 3MiH
BNaCTMBOCTEMN i cknafy rasis y NpoLueci pos-
pOOKW BYrIeBOOHEBUX MOKNALIB.

JocnigxeHHsa reonoriyHoi 0yaoBu naneo-
30Mcbkunx Bigknaais 413 Ta oetanbHuin aHanis
KOMMOHEHTHOIO CKilaay BOAOPO34YNHHUX rasiB
i 3aKOHOMIPHOCTEN iX PO3NOAiNYy Ha MoLLAX, K
BiAJaneHux Bif, BioOMMX NOKnaaiB HadpTh i rasy,
Tak i OPe0sIbHMX NOKA3HUKIB, HA PIBHUX BiACTA-
HAX BiJ, KOHTYPIiB HAPTOra3oHOCHOCTI Moka-
niB, AO03BOAWMAN BCTAQHOBUTU 3MEHLLUEHHS
KOHLIEHTPALL MEeTaHy i BaXXKMX BYrNeBOAHIB Ta
30iNbLUEHHS MPOLIEHTHOrO BMICTY a30Ty B
cknaai BOAOPO34YMHHUX ra3iB Npu BigganeHHi
BiJ, KOHTYPY Ha®dTOrazoOHOCHOCTI i HaBnaku
[Fapacumuyk, 2003; Konogain Ta iH., 2007; Tepe-
LeHko, 2010]. Mpu LbOMY FOMOJIOrM MEeTaHy 3
MeHLINMM KoediuieHTamn andyaii, Hixk MeTaHy
y npoueci anodysii BiACTalOTh Big, MeTaHy Ta iX
KOHLLEHTPALi 3HUXYIOTbCA WwBmnawe. 3 Bigna-
JIEHHSAM Bif, KOHTYPY ra30oHOCHOCTiI Ha 800 M KOH-
LeHTpaLss MeTaHy 3HUXYETbCA Yy 8 pasiB, a
KOHLIEeHTpaLjs eTaHy — B 60 pasiB [TepeLLeHKo,
2010]. MomiyeHOo TakoX, LLO 3i 30iNbLLIEHHAM
rMMOVHM 3ansiraHHs BioKNaaiB y BOAOPO3YNHHUX
rasax BMICT a30Ty 30i/bLLIYETLCS, @ METAHY —
3MeHLyeTbes [fapacumuyk, 2004].

Tako> 40CNiaXKyBaBCS XapakTep B3aeMoaji
noknaais BYrneBOAHIB 3 perioHasibHUM GOHOM
rasoHacuyeHux Nig3eMHuX Bo4, Y Npoueci pos-
pobku. Tak, Ha LLlebennHcbkomy F'KP cnocTtepi-
raetbCs ANQy3He PO3CitoBaHHS BYINIEBOAHEBUX
KOMMOHEHTIB i3 Nokfagy B 3aKOHTYPHI BOAM i
nepexig asoTy v iHePTHUX rasis i3 N1acToBUX
BOZ Y NOKNaA, y 30HaxX 3HUXEHHS NiacTOBOro
TUCKY. Y TON Xe 4Yac NUTaHHSA B3aEMO3B’A3KY
MixX reonoriyHoto 6yo0BOtO, CKaaoM BOOOPO3-
YMHHWX Ta BiNlbHMX ra3iB ra30KOHAEHCATHUX NO-
Knagie 3 METOK MPOrHO3yBaHHA MoYaTKy
00BOJHEHHS 3a/IMLLAETLCA HEA0CTATHLO A0-
CcnigXeHnMm.

AHania nonepegHix oocnigxeHb nokasas,
O BMBYEHHIO ra3oBoi cknanosoi 'KP npugi-
naeTbcsa Benuka yeara. [NpoTte nogansiie go-
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CNigKEHHS 1i KOMMOHEHTIB B AKOCTI iIHAMKATOPIB
MPOrHo3y 06BOAHEHHS € aKTyalbHUM HayKo-
BMM i MPakTUYHMM 3aBAAHHAM, OCOOMAMBO
FKLLO ra3oKoHAeHcaTHi noknaan cdopmMoBaHi
Ta 3HAXOOATLCH B Pi3HUX FE€0JI0r0-reoxiMiyHmX
yMOBax.

PesynbraTtu pocnip>xeHb

Ina teputopii 43 xapakTepHi ra3n 3 H1U3b-
KM BMICTOM a30TY, MOro KOHLUEeHTPaLi 3MiHIo-
I0TbCS OCUTb PI3BHOMAHITHO Y MeXax KOXHOro
HapTOra3oHOCHOro perioHy. BcTtaHoBneHo,
LLLO @30T MamxXe 3aBXay 3HaX0ANTbCs B NOKa-
Oax, NOro BMICT KOJMIMBAETbCA B MexXax Bif,
cnigie oo 7,5%, npuyomMy Baxko BUSIBUTU 3a-
KOHOMIPHOCTI 3MiHM NOro BMICTy Mo natepani.
B niBHiYHi NpruBOPTOBI 30HI B MeXax BepX-
HbOBI3ENCbKOr0-CeprnyxoBCbKOro NPOAYKTUB-
HOr0 KOMIJIEKCY MPOCTEXYETbCH TeHAEeHLUid
36iNbLUEHHS KOHLEHTpaLi 30Ty 3 NiBOEHHOIO
CX04y Ha NiBHIYHMI 3axia; B MexXax LLeHTpasb-
HOI 30HM — MNPOTUNEXHA 3aKOHOMIPHICTb.
KoHueHTpauiga a3oTy B HUXHbOKaM’ IHOBY-
ribHUX Bigknagax npubopTOBMX 30H BMLLA,
HIXX Y LEHTPI.

3 MUBMHOI0 BMICT a30Ty B rasax 3MeHLLy-
€TbCS, WO HabiNbLL NOKA30BO 151 LIEHTPAbHOI
yacTuHM rpabeHa. [na BigknagiB HUXHbLO-
Kam’siHOBYTiJIbHOT CUCTEMU BMICT @30Ty Xapak-
TEepU3yeTbCA BNU3bKMMU BenudnHamm (6ins
1,20%) (Tabn. 1).

Ockinbkn nopoaa, HadTa i ras yTBOpOIOTh
pas3om 3 BOAOKD €OUHY CUCTEMY, CKIagoBi
SIKOi NoeaHaHi Mix co60t0 6araToCTOPOHHIMU
3B’A3KaMmn, BCTAHOBMIEHO, LLO MiA3EMHI BOAU
MalTb 3HAYHUIM BMAMB Ha (POPMYBaHHA,
30epexXeHHs i pyNHYBaHHSA NoknaaiB HadTH i
rasy.

Y 013 yci BusiBNEHi Ha CbOrogHi noknagm
HadTK | rady KOHTaKTYIOTb 3 BOAAMU XJ10PUA-
HOrO TUNy, SKi NPUYPOYEHi TiibkKN OO 30HU
YMOBINIbHEHOrO BOAOOOMIHY, WO OXOMJI0E
BOLOHOCHI KOMMJIEKCU HUXHBbOMEPMCBKUX,
KaM’SIHOBYTIiNbHUX | 4eBOHCbKMX Bigknaais. Lie
BOAM BMUCOKOI MiHepanisauii, metamop®iso-
BaHi, 6e3cynbdatHi 41 cnabocynbdatHi, 3 Nia-
BULLEEHUM BMICTOM MiKPOKOMIMOHEHTIB.

[na ragie, gKi pO34MHEHI Yy UMX BOAAX,
BiAMiY€eHi HalbINbLL BMCOKI KOHLEHTpALji BOOO-
PO34MHHOrO rasy (4-7 m3/mM%), TUCKN HaCUYEHHS
(mo 70-100 MIa), koediuieHTn ra3oHacuye-
HOCTI MiA3eMHMX BOA 4acTO AOCAraloTb rpa-
HUYHUX 3Ha4veHb (mo 1,0). Ui rasm micTtaTb
3HaYHy KiNbKiCTb BYMMEBOAHIB, BKAOYAOYN i
BaXKi. BMiCT MeTaHy B HMX He MeHLle 85%, ro-
MOJI0riB MeTaHy — noHaf, 1%, a3oTy — He BinbLue
10-15%. 30Ha umx ByrneBogHEBMX BOAOPO3-
YMHHUX ra3iB nowmpeHa Ha munbuHax 1,5-4-6 km
i € HEOOHOPIAHO 32 PAAOM NOKA3HUKIB: BMIC-
TOM roMOJIOTiB METaHy, a30Ty i 3arajibHolo ra-
30HacuyeHicTio [TepelleHko, 2010].

3 MEeTOI0 BUSIBJIEHHS 3aKOHOMIPHOCTEN MiX
BMICTOM @30Ty Ta eTaHy Yy Ckjlafi BOLOPO34MH-
HUX rasiB, MiXXK 3MiHaMu iX BMICTY Y CKNnafj Bifib-
HUX rasiB y NpoLLeci po3pobku Ta reosIorivYHMMM
0COBNMBOCTSAMM MOKMIAAIB MpoaHanizoBaHa
3HayHa KinbkicTb Npob rady psiay CBeEPAJI0BMH
XapkiBuiBcbkoro, MakapuiBcbkoro, lagsupb-
koro, CemunpeHkiecbkoro Ta iHwmx N'KP 443,
SKi PO3KPUIN BEPXHBbOBIZENCHKI Ta CEPyXOB-
CbKi NPOAYKTUBHI Bigknaan 3 nogidHmu dinb-
TPaLiMHO-EMHICHUMW B/IACTUBOCTSAMM Mopig, i
CXOXWM CKNaA0oM NNacTOBUX BOA,. Y3arasbHeHi
DaHi HaBeOeHi B Tabn. 2.

lMpoBeneHunii aHania cknany i B1acTMBOC-
Te BOOOHOCHUX KOMIMEKCIB Yy 3iCTaBNEHHI 3

Ta6auua 1. 3miHn BMicTy a3oTy B nnactoBux radax NKP 403
Table 1. Change of Nitrogen content in formation gases of gas-condensate fields within DDD

Cepeaniii BMiCT KOMIIOHEHTIB, %o
[eonoriunmii Bik C L [TiBnenna
[TiBHIuHHMI [TieHiyHa LlenTpansua
npuboprosa I3
oopt npubopToBa 30Ha 30Ha
30Ha
CepriyXoBCEKHit 1,20 1,10 1,10 1,88 1,19
Panngo-

KaMm'ssHO- Bizelicbknii 1,50 1,43 0,48 1,57 1,20
BYTIbHHI

TypHeiicbkuii 0,40 1,90 0,40 0,90 1,10
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TaGnuuga 2. Y3arasbHioloui AaHi 3 OCHOBHMX KOHTPOIOKYMX NapaMeTpiB Mnig, 4ac 06BOAHEHHS

CBepaJIoBUH

Table 2. Summary data on the major controlling parameters collected during wells water influx

) ) Buict y rasax (cepenni snauenns), % of. CsH,
Dinbrpatiiito- ; N2 (BiJ; o3
€eMHicH] . (Bin.raz) T o
. : BUILHHX BOJIO- et -He =
} BAACTHBOCTI MO pOTMHHIAX N:(BPI') (BPT) o z
= = o
=l 5 . 25| &
2 a - C:H, Ns sa| E
gleles|ge]| & = 8 |& |87 8
iy E5 | = = CH; | = = T = " Z = z =] = =
i =] o2 cire = o = ] ant 1 Z = % = % = 3
£E5)lg=] 2 = ] = [®] (&) 2 2 = 2 Pl
==2l&=] % 2 <] g <] =] e =) = =
= E 2 | E = £ c £ c
2l & 2 = & ] = = =] =
& Z 2 |2 =4 = £
B
1* 18 10,2 14,6 80 | 68,5 13 11 1.6 1.5 81,4 2,5 1.9 0,84 0,8 5.2 44 | 0.1 373
C- e
2% P 131 73 78 | 870 | 6,1 | 65| 0,5 1,9 855 ] 52| 189 | 0,03 0,1 1,2 | 1,3 ] =1 | 3656
B-
3% ‘5 120 | 54 | 8 | 86,1 59 | 61| 1,0 1.7 894 | 44| 9.2 0,11 0,2 13 | 1.4 ] =1 | 3037
B-
4% it 9.0 39 86 | 86,0 7.3 791 02 0.8 77,5 221 K35 0,01 0,1 2,9 32109 -

Mpumitka: 1* — Capcbka-22, 6e3BogHa ekcrinyaTauis; 2* — MakapuiBcbka-33, npusynnHeHe 00BOAHEHHS;
3* — Mapsaubka-487, obBogHeHa; 4* — CemupeHkiBcbka-4, 06BogHEHa.

OaHMMU Npo cknag i GinbTpauinHo-eMHICHI
BNIACTUBOCTI BYITIEBOLHEBUX KONEKTOPIB Ta iX
raszoBoi ¢a3un NioTBepPaMB, O HU3bKa ra3oHa-
CUYeHiCTb BOOOHOCHMX nopia (373 cm3/n) Ha
CapcbKiln ainsHui XapKiBLIBCbKOro poaoBuLLA
He cnpusie 0O6BOOHEHHIO NMPOAYKTUBHUX MO-
KnagiB, a HU3bKMI BMICT a30Ty Y CKJlafi BOOO-
PO34YMHHUX Tra3iB CBigYUTb MNP0 3HAYHY
BioAaNeHiCTb OCHOBHUX 00’€EMIB MacTOBUX
BOA, Big, KOHTYpy HadTOrasoHocHocTi. Lle
TakoX NigTBEPOKYE | BMEHLLUEHHS KOHLLEeHTpa-
Lin a30Ty Ta eTaHy Yy cknagi rasdy cenapadii B
NnpoLeci po3podKu.

Y TOW Xe 4yac BCTaHOBJ/IEHO, L0 NPV HasB-
HOCTI y Bigknagax NOTY>XHUX NNacTiB BOOO-
HACMYEeHMX Mopia, €Ki XapakTepusyrTbCs
BMCOKMMM 3HAYEeHHAMU TUCKIB HaCUYEHHA
(Pr/Pnn. — 0,9->1) TarasoHacuyenicTio (3037-
3656 cm3/n), a30T, AKMi MICTUTbLCA Yy cknagi
BOJOPO34YNHHOIO rady, HaBiTb B HEBUCOKIN KOH-
ueHTpauii — 9,2-18,9%, i3 3HUXXEHHAM MIACTO-
BOFO TUCKY Y TMpoOuEeCi po3pobkM Moxe
BUAOINATUCS 3 HBOTO | 36aravyBaTu HEBYINIEBOA -
HEBY CKNafoBYy BiNIbHOro rady Ta «iHGOpMy-
BaTU» MPO HAOMMXEHHS MIacToBOi BOAM A0
cBepa1I0BMHU. Take 30iNbLUeHHs BMICTY a30Ty 3
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HaACTYMNHUM MiABMLLEHHSAM KOHLIEHTPAL,iN eTaHy
B rasi crnoctepiranocs 3a 8 micsuis oo o6Bof-
HeHHs ceepaioBuHU Mapsupkoro MKP i 3a 24 mi-
cauj — ceepanoBuHu CemupeHkiBcbkoro N'KP.

Ha OCHOBI HalimMx eKCnepuMeHTanbHUX i
AHaNITUYHUX OOCNIOKEHb 3B’ A3KIB MiXK BMICTOM
HEeBYrEBOAHEBOr0 KOMMOHEHTY — a30Ty Ta
BYI/IEBOAHEBOIO — €TaHy i BUGIAHMM TUCKOM Y
CBEPASIOBUHI BCTAHOBIEHA MOXJIMBICTb BMKO-
PUCTaHHSA a30Ty Ik OCHOBHOIO iHAMKaTopa Ta
eTaHy 9K A0MOMIXHOro Ansg o6rpyHTyBaHHS i
pPO3p0o0OKK rpadoaHaniTMYHOI 4OCNIAHO-MPO-
MWCNOBOI METOAVKN KOHTPOJIO 32 NOYaTKOM
0OBOAHEHHS Ta30KOHAEHCATHMX MOKMagaiB
[CipaTaiH., 2014]. Ang upboro 3a 4aHUMW CTaH-
OapTHMUX O0CNIOXEeHb Ha eKcrnayaTauinHin
CBepa10BMHI 3 BigibpaHux npob rady xpoma-
TorpadivyHO BM3HAYal0Tb BMICT @30Ty N €TaHy
(Ta6bn. 3). Ha ocHOBI OTpMMaHUX gaHux 6yny-
0Tb rpadik 3a51eXHOCTI BIGHOCHMX KOHLUEHTPA-
Lih a30Ty M eTaHy BiA BiAHOCHUX 3HaYeHb
BMOGIAHOro TUCKy (Tabn. 4).

OTpumaHi 3a NneBHUI Nepiog, ekcnayaTawii
CBEpPAJIOBUHM JaHi 06p0b6nsioTb, NpuiMaydm
32 OOVHULIIO MiHIManbHY NMO4aTKOBY KOHLLEH-
Tpauito a3oTy N eTaHy B rasi Ta BianoBigHWN
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Ta6nunua 3. 3Ha4YEeHHS KOHLLEHTpPALL a30Ty, eTaHy Ta BiAMNOBIAHOMO BMGIAHOIO TUCKY

Table 3. Bottom hole pressure, Nitrogen and Ethane concentration

Touku Konuentpauis a3zory B rasi, | Konuenrparis etany Bubiiiauii THCK,
KOHTPOJIIO % B rasi, % MIla
1 1,796 6,558 48,44
2 1,858 6,401 37,67
3 1,878 6,201 30,29
4 1,972 6,230 24,40
5 2,099 6,448 17,90
6 2,124 6,706 13,43
7 2,145 6,942 12,60

Ta6nuua 4. Po3paxoBaHi BigHOCHI 3Ha4€eHHA KOHLIEHTPAaL,in a30Ty, eTaHy Ta BUOIHOrO TUCKY

Table 4. Calculated relative concentration of Nitrogen, Ethane and bottom hole pressure

Toukn | Binnocha konuenrpauis | Binnocsa konuenrpauis | Bignocnuii BuGiiinuii
KOHTpOJIIO | a30Ty B rasi, BiIH. Ol. | eTaHy B rasi, BiZfH. OfI. THCK, BiJIH. O]I.
1 1,00 1,00 1,00
2 1,03 0,98 0,78
3 1,05 0,95 0,63
4 1,10 0,95 0,50
5 1,17 0,98 0,37
6 1,18 1,02 0,28
7 1,19 1,06 0,26

MM KOHLEHTPALISIM MakCUManbHUN TUCK Ha
BMOOI. YCi iHLLI KOHLLEHTpAaLLi a30Ty 11 eTaHy Ai-
N9Tb HA NMOYaTKOBY, @ TUCKM — Ha MOYaTKOBUN
(MakcumanbHuin) BUBIMHWI TUCK. HacTynHuMm
KPOKOM € nobyaoBa KPpUBUX 3MiH BiIHOCHMX
oaMHULbL Yy 4Yaci. NMNovyaTok 0OBOAHEHHS eKC-
nayaTauinHoi CBepA/I0OBMHN BU3HAYAE TOYKA
NepeTnHy LMxX Kpuemx (puc. 2, 3).

3anponoHOBaHy METOAMKY NPOrHO3yBaH-
HA 0OBOAHEHHS ra30KOHAEHCAaTHMX NMoknaais
reoxiMiyHMMK iHoMkaTopamMmu 6yno 3acToco-
BaHO Nif, 4ac OOCNIOXKEHHS psay CBEPASIOBUH
poposuwa LUTopmoBe MiBHIYHO-3axigHOro
wenbdy HopHoro Mops, a Takox lansauskoro,
CeMunpeHKiBCbkoro, 3anuiscbkoro, Makapu,is-
cbkoro N'KP O43.

KoHTpOsb 32 BMICTOM @30Ty Ta €TaHy y rasi
cenapaujii 3 BUKOPUCTAHHAM BuLLE3ragaHoi

44

MEeTOAMKM [03BOJMB NependaynTn noyaTok
0OBOAHEHHSA Ha CBEPASIOBUHI MakapLiBCbKOro
'KP 3a 7 micsauiB oo nosiBu naacTtoBOi BOAU Y
NPOAYKLji CBEPASIOBUHN. 3aBASIKM TaKil PaHHIln
OiarHoCTuLi no4YaTKy NPOCYBAHHA MacTOBUX
BOAO, OO cBepanoBuHM Makapuicbkoro KP
CBO€YaCHe pearyBaHHs (3MiHa giameTtpa wTy-
uepa i 3MeHLLEeHHs TeMniB Bio6opy nNpoaykuii)
NpU3ynnHUIO 0OBOAHEHHS NnacTa i BiZHOBUIIO
BMO00OYBHI XapakTEPUCTUKN CBEPAJIOBUHM.

BucHoBku

Ha nigcTasi gocnigXeHHsa po3noainy asoTty
eTaHy y ckiagi nnacTtoBMX CUCTEM i BUKOPUC-
TaHHS X B AKOCTI iHAMKATOPIB nNoyaTky o6BoA-
HEeHHSI ra30KOHAEHCATHUX POAOBULL, Y MeXax
HMXXHBbOKaM’AHOBYTiNbHUX Bigknagis 03 Ta
0Ccob6NMBOCTEN 3MiH iX KOHUEHTpaLin y npo-
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Puc. 2. Npadik 3MiH BiZHOCHUX OAMHMLb BMICTY @30Ty Y ckiagi rasy 1a BUGIMHOro TUCKY CBEPATOBUHI Y Yaci
Fig. 2. Diagram of Nitrogen content and bottom hole pressure change in time measured in relative units
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Fig. 3. Diagram of Ethane content and bottom hole pressure change in time measured in relative units
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LLeci po3po0bku Byno BCTAHOBJIEHO aHANITUYHI
3B’A3KM MiX iX BMICTOM Yy cknaai npupoaHnx
ragdiB Ta BM3HAYEHO MEXaHi3M KOHTPOJO 3a
06BOAHEHHAM. KoMMniekcHe 3acTOCYBaHHS
rpagoaHaniTM4HoOi  OOCIAHO-NPOMUCIIOBOI
MeTOAMKM MPOrHO3y No4yaTtky 06BOAHEHHS 3
BMKOPUCTAHHAM a30Ty pa3oM 3 €TaHOM $K
reoxiMiyHMX iHOMKaTopIB Yy NOEAHAHHI 3 NPO-
MWCNOBVMU JAHVMU Ta JOCKOHAIM 3HAHHSAM
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FEOAOTIYHI KPUTEPIi NPOrHO3YBAHHS
TA OLIIHKU HETPAAULIIMHMX BYTAEBOAHEBMX PECYPCIB
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HaBepgeHi cninbHi i BioMiHHI XapakTePUCTUKU TRPAAVLINHUX | HETPAAMLINHNX BYINIEBOAHEBUX pe-
CYPCiB Ta CMHXPOHI30BaHi BU3HA4YEHHS iX OCHOBHUMX BMAIB 3a YKPAIHCbKOIO Ta aHMiNCbKOIO Tep-
MiHONOTiIMW. Bn3HaveHi rofioBHi MOLWYKOBO-NPOrHO3Hi KPUTEpPIii Ta 03HaKM OCHOBHWUX BUAIB
HeTpaauLinHNX ByrneBoaHEBUX pecypciB. OKpeCeHi OCHOBHI 3aBOaHHS AJ19 BUPILLEHHS NPoO-
61eMU BUKOPUCTaHHS 3HAQYHOIO PECYPCHOr0 NOTEHLiany HeTPaaVLLINHVX BYINEBOOHEBUX IKEPenN
YkpaiHu.

Knoyosi csioBa: HadTa, ra3 cnaHLueBUX TOBLL, METaH BYTifIbHUX MAACTIB, LWifbHI NiICKOBUKN, ra3
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The article presents common and distinctive characteristics of conventional and unconventional
hydrocarbon

resources and synchronized de- terminations their main types in Ukrainian and English termino-
logy. The major prospecting-prognosis criteria and features of the unconventional hydrocarbons
resources main types were defined. The world experience in prospecting and extraction of un-
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MpuBeaeHbl 06LME N OTANYUTENbHBIE XapPaKTEPUCTUKN TPAANLMOHHbLIX U HETPAANLMOHHbIX
Yr1EBOAOPOAHBIX PECYPCOB, CUHXPOHN3MPOBaHbI ONpeneneHnst UXx OCHOBHbIX TUMOB MO YKpauH-
CKOI W aHMIMINCKOWN TepMuHonoruam. OnpeaeneHsl rMaBHble MOUCKOBO-NPOrHO3HbIE KPUTEPUN
1 NPU3HaKW OCHOBHbIX TUMOB HETPAANLMOHHbLIX YINEeBOA0POAHbLIX PecypcoB. HameueHbl 0CHOB-
Hble 3a1aHNs )19 peLleHns NPo6eMbl UCMONb30BaHNS 3HAYMTESNIbHOMO PECYPCHOo NoTeHumana
HeTPaaVLMOHHBIX YIIEBOAOPOAHbIX NCTOYHVKOB YKpPaUHbI.

KntodeBbie cnoBa: HedTb, ra3 CraHUEBbIX TOJILL, METaH YroflbHbIX MECTOPOXOEHUA, NMIOTHbIE
necyaHuku, ras LeHTpasbHobacceliHoBOro Tmna.

BeTtyn

Mpobnema nowyky, po3BiAkM Ta BMOOOY-
BaHHS HadTU N rady 3 HETPAOVLINHUX OXepen
(nopig BYrMeHOCHMX TOBLL,, C/IaHLLiB, yLlisibHE-
HNX MiICKOBUKIB, KPUCTaNIYHNX KOMIJIEKCIB i
MacWuBIB) CbOrogHi € Ay>Xe akTyanbHOlO, BOHA
0BroBOpPIOETLCH B akaAeMiHHOMY HayKOBOMY
cepenoBulli Ta daxiBuamMuy (a 4acto N He
TiIbKN HUMMW) HAPTOrasosoi ranysi. Ane akLo
Ha [liBHIYHO-AMEPUKAHCBKOMY KOHTUHEHTI
BXEe po3no4yaTto noBHomaclutTabHe Buaoby-
BaHHSA HadpTM 1 rady 3 HETPAOULINHNX OXe-
pen, TO B iHWNX perioHax CBiTy, 30Kkpema B
YKpaiHi, OCBOEHHSA TakOro Tuny HeTpaguLin-
HMX 3anaciB ByrneBoaHie (BB) nepebyBae Ha
rnoYaTKoBIN cTagji.

Heob6xigHICTb OOCNIAXEHHA Ta BCTAHOB-
JIEHHSI TeosIoriYHMX 0COBNMBOCTEN MOLLYKY,
po3Biaku Ta BUAobyBaHHA HadTK 11 rasy 3 He-
TpaauUIMHNX Oxepen 3yMOoBeHa nepeaycim
HaranbHoto nNoTpeboto 3abe3neyeHHs YKpaiHm
BJIACHMMU eHepropecypcamm 3 BUKOPUCTaH-
HAM JoCBiay focarHeHHs yenixy CLUA Ta iHwmx
KpaiH y uin coepi.

MoyaTok NPOBEAEHHS MOLLIYKOBUX POOIT i
OypiHHA CBEPAJIOBUH ANS BUSIBNIEHHS NOKa-
OiB ragy B HeTpaauuiHUX KOosekTopax Ha
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lO3iBcbKin Ta Onecbki NOWYKOBUX MaoOLax 3
He [0 KiHLUSA BUpilLeHMU npobnemamm eko-
JIOri4HOr o XapakTepy ¥ BiACYTHICTIO NO3UTUB-
HUX pe3ysbTaTiB NOLWYKOBUX POBIT y MonbLyi,
sika aKTUBHO PO3BMBAE Ll Hanpsm pobiT
(3 24 cBepaNoOBUH, B SIKMX BUKOHAHO rigpo-
pO3pM1B nnacTa, XoaHa He nepebyBae B Npo-
MUCNOBIN ekcnyaTalii), a TakoxX B YKpaiHi
(Ha KO3iBCbKIM NiLEH3INHIN NAoLWi 3 yulinbHe-
HUX NiICKOBUKIB HE OTPMUMAaHO NPOMMCIOBOIO
nebiTy rasy) cBiguMTb NPO HEOOXIAHICTL ak-
TUBHOTO Ta ULINECnpPsiMOBAHOrO0 BUBYEHHS
TEPUTOPIN NOLLINPEHHA HETPAANLIAHNX CKYT-
yeHb BB B YkpaiHi, cnnpatoymcb Ha CBITOBUI
[OCBIg.

AHanisyto4n pocBig 3apyOikHUX KpaiH
040 BMBYEHHS TA OCBOEHHS HETPAANLINHMNX
pe3epByapiB, BapTO 3a3Ha4yuTWU, WO Ha
CbOroAHi BUAINAIOTL Taki OCHOBHI BuAam
HeTpaguuinHMX BYINEBOOHEBUX PECYPCIB
(puc. 1), BUOOBYTOK AKUX HA MPOMUCIIOBOMY
piBHi HMHI NpoBoAnTLCA Nepeaycim y CLLIA Ta
Kanagmi:

1. Hadta n raz cnaHuesux TOBLY, (aHM.
shale oil Ta shale gas).

2. a3 MeTaH ByrinbHUX niacTiB (aHrn. coal
bed methane).
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Popoeuwia
TpaguuinHoro
rasy
O6mexeHi po3Mmipy NacTkn
Jlerki ans BioKpuTTS,
BadKi Anst BUOOOYBaHHS

CepenHsi abo BMcoka
NpoHuKHicTb: 1-1000 M/,

Mopopa-konekrop

a3 WinbHUX NiCKOBUKIB
Husbka npoHukHicTb: 0,01-0,1 m/,
Huabka nopucTicte: 2-10%

MeTaH ByrinbHUX nnacTiB
Llyxe H13bka NPOHUKHICTbL: 0,01-0 m,

HadTa Ta ras cnaHueBux TosLy
MocTiHa akymynsuis

Jlerki ons BiokpUTTS, BaXKi Ans BMOOOYBaHHS

Lyxe Hn3bka npoHunkHicTe: 0,0001-0,001 mA4,

Puc. 1. OCHOBHI BUAN HETPAAMLIAHNX BYTNIEBOHEBUX PECYPCIB

Fig. 1. Major types of unconventional hydrocarbon resources

3. BiTyMiHO3Hi, HadTOBI nickn (aHrn. oil
sands, oil-bearing sands, bituminous sands).

4. Hadta 3 roptoymx cnaHuis (aHrm. oil
shale).

5. a3 wWinbHMX NiCKOBUKIB:

a) ras ueHTpanbHOBaCenHOBOro TuUny
(aHrn. basin-central gas);

0) ras winbHMx nickoBukis (aHrn. tight
sands gas).

PesynbraTtn pocnipxeHb
leonorivyHi yMmOBM pO3MILLLEEHHSA HETPAOULINHNX
CKyM4eHb rady Tak 38aHOro HeKOHBEKLIMHOro
rasy, Ha BigMiHy Bif TPAANLINHOIO (KOHBEKLLiN-
HOro) ragdy, MOXHa oOxapakTepusyBaTu $K
CKYMN4YEHHS NMPUPOLHOro rasy, siki MiCTaTbCs B
nopoax 3 HU3bKOK MPOHMUKHICTIO.
PesepByapun HETPAAMLINHOIO rasy MalTb
AK CMiNIbHI XapakTePUCTUKK, Tak i CYTTEBO Bia-
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MiHHi. OCHOBHI CrMiJIbHI XapakKTepPUCTUKK, L0 Xa-
pakTepm3yloTb YCi TUNK HeTpaauuinHmx BB —
CKYMYeHHA ragdy, NowmnpeHi perioHansHo. Ha-
SIBHICTb ra3y He aCOLOETLCS 3 FE0NIONYHNMM
nactkamum — CTPYKTYPHUMMK, cTpaturpadiy-
HUMW Ta NiITONOriYHUMM (puUC. 2):

— OigHi NeTpodi3nYHi BNaCTMBOCTI, SiKi 3Mi-
HIOIOTbCA B LUMPOKOMY Aiana3oHi B Mexax
TOBLLj (MOPUCTICTb | IPOHUKHICTB);

— BYpiHHSA rOPN30HTaNIbHOI CBEPAIOBUHM
Ta 3aCTOCYBaHHS B rOPM30HTaJIbHIN CBEPLJIO-
BUHI GaraTtocTyniH4acToro rigpopo3puBy
naacTa, a TakoX iHWNX CKIaaHNX TEXHOJOTIN
BUAOOOYBaAHHS (Kap'€pHUiA mMeTon BUAOOY-
BaHHS, BHYTPILWIHbOMNACTOBUA CBEPOJSIOBUH-
HWUIA MeTon, BUOOOyBaHHS).

OCHOBHI BigMiHHI XxapakTepUCTUKK, AKi xa-
pakTeEPU3yOTb YCi TN HeTpaauuinHmx BB,
Taki:
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TpagnuinHuin
ra3oBuii NOKNag,
(CTpyKTypHa nacTka)

PerioHanbHO po3noBC
CraHueBi TOBLUI nopia,
Hacu4yeHi HapTo

PerioHanbHO po3MnoOBCIOAXEHI
CraHueBi TOBLUI nopia,
HacWU4YeHi raaom

[MoBepxHs 3emni

[a3 meTaH ByrifibHUX NnacTis

[ CoTHi kinomeTpis |

BiTymMiHO3HI nickn

. >
TpaguuinHmin
HadTOBUI NOKNAA,
(CTPYKTYpHa nacrtka)

TpaounuinHuin noknag,
BYINEBOOHIB
(niTtonoriyHa nacTtka)

HadTose BiKHO

[a3oBe BiKHO

PerioHanbHO pO3NOBCIOOXEHE
CKyNn4YeHH4A
LLleHTpaNibHO6aCeENHOBOr O rasy

las

o o

Bona

Puc. 2. OcHOBHi GOpMU 3anaraHHs BYrneBOAHIB y Haapax

Fig. 2. Major forms of hydrocarbon bedding

— chaHueBi nopoawn, BYrinnag Ta roprodi
CNaHLi € MaTEPUHCHKOIO MOPO0I0, Lo 3aaTtHa
reHepysaTtu BB, ockinbku Moxe HakonmiyeaTtu
Ta 3aX0OPOHIOBATM B HEOOXIAHIN KiNbkOCTi opra-
Hi4YHY pe4oBuHy (puc. 3).

[ianazoH 3MiHW NPOHUKHOCTI Pi3HMX TUMIB
nopia;

— LWiNbHi NickoBUKK, HAdTOBI Ta BITYMIHO3HI
nickv € NOPOAaMUN-KONEKTOPamu, B siki BB mir-
pyBasnn nicng reHepyBaHHA TEPMIYHO 3PiNio0
MaTEePUHCBKOK NOPOAOIO Ta 3a3HaNN BTOPUH-

INbHUN
L <« CnaHeub

HUX 3MiH 9K KOJIEKTOPCbKMX BAaCTUBOCTEN, Tak
i @a3oBoOro crary ¢noiais;

— BB B maTepuHcbKin nopoai nepebyBatoTb
Y BifIbHOMY (MPUPOAHI MiKPOMNopW 1 MiKpOTpi-
LWHK) Ta aacopboBaHOMY OpraHiYHO PeYOoBU-
HOIO CTaHi, a y WifIbHUX NiCKOBMKax, HAOTOBUX
Ta 6iTYMIHO3HMX NICKOBUKAX — Y BiflbHOMY CTaHi.

Jocsin BnoobyeaHHA BB B amMepuKaHCbKMX
cnaHueBux 6acenHax Nokasye, Wo KOXHe po-
JoBule notpebye iHAMBIAyaNbHOrO Hayko-
BOro nigxoay. AoXe BOHO Mae€ LUiNKOBUTO

Byrinna =

MicKOBUK

0 -——» 25 «=——

50 -—————>» 75 <«—> 100

Bwicr opraniku, %

K<0,1 0,0001<K<0,0001

0,01<K<0,1

[TponukHicTH, M/]

Puc. 3. [liana3oH 3MiHV BMiCTY OpPraHiyHOi pe4OBUHW Pi3HUX TUMIB Nopig,

Fig. 3. Range of organic matter content change in different types of rocks
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YHiKasnbHi reosioriyHi 0cobnmnBOCTi, xapakTe-
PUCTUKM eKcnyaTaLi, a TakoX iCTOTHO PIi3Hi
npobnemMmn BnaobyBaHHS. [1o OCTAaHHLOIO Yacy
BUKOpUCTOBYBanacs knacuaoikauis nopig, 3a
SIKOID Nopojda He BBaXxanacs KOJNEeKTOPOM,
AKLWO Ti MPOHUKHICTL Byna meHwe Hix 0,1 m,
a MOPUCTICTb TEPUTEHHUX Nopia MeHwwe 6%.
Hapasi npu TexHiYyHOMY nporpeci BMao00yBHOI
ranysi KofiekTopamm BBaXXatoTbCs Nopoau, ki
MatoTb NPOHUKHICTb MeHLe 0,001 mA.

MowwykoBi pob60TM Ha HadTy 11 ra3 HeTpa-
ONUINHMX KOJIEKTOPIB Yy CBITOBIM MnpaKTuLi
BM3HA4YNIM HOBUI NigXig A0 MOLyKy nepcnek-
TUBHUX LOiNSAHOK. BusBneHHs B ocagoBOMy
4oxJli TOBLL, sIKi 6 Mo reHepyeaTu BB, npo-
BOOATb 32 KiJIbKICHAMU KPUTEPISIMU, a caMe:

— HasABHICTIO MMHUCTUX TOBLL 3 BMICTOM
canponeneBoi abo rymycoBoOi opraHi4yHoi pe-
YOBUHU;

— NigBULLEHNM BMICTOM OPraHiyHOi peyo-
BUHW NoHap, 1,5-2% npu NOTYXXHOCTi HE MeHLUEe
10 m;

— OOCTaTHbO A1 reHepadii BB Tepmanb-
HOIO 3PINCTIO NOPIJ, 9Ka BU3HAYAETLCH 3a MNo-
Ka3HMKOM BigbuTTa BiTpuHITY Npu RO Big 0,8 Ao
1,2. Takox Nif, 4ac cnocTepexxeHHs 3a kepore-
HOM Ha Wwnidi B NPAMOMY CBIiT/li BABHAYaETLCH
Konip cnop i nunky (palyno-morphes), 3a 3mi-
HOIO KOSTIbOPY MOXHA BCTAHOBUTU CTYMiHb TEP-
MaJsibHOI 3PiN0oCTi Bigknagis. IHOEKC TennoBmx
3MiH € NOKa3HMKOM, NoYmMHatoum Big, 1 00 7, Wwo
OXOMJIOE BCi PiBHI 3pIiN0OCTIi, 3 HE3PINMX OO Op-
raHiyHOro metamopaodiamy:

— Yy CKi1aAj Nnopoau KinbKiCTb MUHUCTUX Ma-
TepianiB He mae nepesuLLyBaTh 50%;

— BiJHOLWIEHHS NepCcrnekTUBHMUX Bigknaais
[0 BigHOBNIOBANIbHOI reoxiMivHOT1 daui.

PesynsraTtu gocnioxeHHs Haykosuis HAH
Ykpainn [JlykmH, 2011] nokazanu, Wwo cepen,
YMHHWKIB ra30HAKOMNYEHHS B LWiNIbHUX NOPO-
[ax, Hacamnepen YOPHUX CNaHuUsX, FOIOBHUM
€ ABMLLE HEPIBHOMIPHOI rigpodobizauii (9K y
pes3ynbTaTi reHepauii keporeHom BiTymoigis,
Tak i BHACNigoK MPUCYTHOCTI CUHIEHETUYHOI
BYriNIbHOI 1 BiTyMHOI opraHikn). Came BoHa iHi-
LLIKOE NPOLLECH KaniNSPHOro YCMOKTYBAHHS Me-
TaHy 3 PIBHUX [OXepen (KkaTtareHeTuyHa
reHepadwisi 1Oro KeporeHom, BOAOPO34YNHHNI
METaH MiaA3eMHuX BO4, CTPYMiHHA Mirpauig 3
BENUKUX rmmbuH). Lle pae MOXnImBICTb He
TiNIbKM 3pPO3YMITW NMPUYMNHY HGEHOMEHY BKa3a-
HOI HEBIAMOBIAHOCTI, ane n NPMUNYCTUTM HOBI,
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HaAiVHILWI KpUTEPIT NOLWYKIB | PO3BiOKM ClaHue-
BOr0, LEeHTpanbHOOACENHOBOr0, a TakoX BY-
rinbHoro ragy. Kpim toro, y cBiTni KOHUenuji
MPUPOLHOro KanifiipHOro Hacoca 3 Hakauy-
BaHHSA rasy B rigpo@obHi HaHO- Ta MIKpPOMpo-
HUKHI MOPOAHI cepenoBuwa € MigcTasu
po3rnaaaT ix 9K HeTPagULINHI pecypcu, Lo
BiJHOBJTIOIOTLCA.

leonoro-ekoHOMiYHe OBr'PyHTYBaHHS O0-
LLiTbHOCTI MPOBELEHHS MOLUYKOBO-PO3Biay-
Ba/ibHUX PObIT nepenbavyae aprymeHToBaHe
DOBEeEeHHS HAassBHOCTI B Haapax nocniaxysa-
HOI TEPUTOPIT CNPUATANBUX YMOB A1 GOPMY-
BaHHS ckyn4yeHb BB, 30kpema, B pesepByapax
HeTpaauuiiHoro Tuny. CyvacHa Teopis i npak-
TUKa reosIoriYyHOro NPOrHo3y NepcrnekTmB No-
wyky BB 3acHoBaHa Ha aHanisi reonoriyHmx
nepenymMoB (CYKYMHICTb CIPUATAVMBUX O3HAK i
KpUTEPIiB) HApTOra3oHOCHOCTI, L0 3a5exartb
Bif, YMOB (pOPMYBaHHS Ta po3TallyBaHHS iX
CKYMYeHb Y 3eMHi KOpi.

Kputepii ouiHKM HapTOra3aoHOCHOCTI — Le
0O3HaKkM HaPTOra3oOHOCHOCTI, HA OCHOBI SKNX
BM3HA4Yal0Tb MOX/MBY HaPTOra3oHOCHICTb
reoJsioriyHmx 06'eKTiB 32 CTYNEHEM iX nepcnek-
TnBHOCTI [MaeBcbkuii, 2004]. Mpu upomy Bu-
OiNA0Tb Tpynu 3arajibHuX, HeobXigHux Ta
LOCTaTHIX KpUTEPIiB. Y LifnomMy, KpUTepin noBum-
HEH BignoBigatm BMMO3i HeOOXigHOCTI, a
KOMIJIEKC KPUTEPIiB — BUMO3i JOCTATHOCTI, Ha-
MPaB/IEHOCTI HA BUPILLIEHHA 3aBAaHb Ta BiAno-
BiAHOCTI MacLuTaby NPoOrHO30BaHOro 06'ekTa
[EBooLuyk, 1997].

KpuTepiem OLIHKM KOXHOIro TUMY HeTpaau-
LiMHOrO NpMPOLHOro BYMNIEBOOHEBOrO pe-
CYPCY € KOMIMJIEKC XapaKTepHUX TilbKn O
LbOro TNy O3HakK, AKi 3anexarb HacaMmnepes,
BiJ, yMOB YTBOPEHHS Ta MiLlHOCTi 3B'A3KY Npwu-
pPOAHMX rasiB 3 MOPOAOIO (BiNbHUI ra3, aacop-
6oBaHui, abcopboBaHU).

[o 3arasbHux KpuUTEpPIiB NPOrHO3yBaHH4A
nepcnekTMB NOLyKy Ta BUaobyBaHHS HeTpa-
ONLINHNX BYINEBOOHEBUX PECYPCIB Hanexartb
dauianbHO-NITONOrIYHI, CTPYKTYPHO-TEKTO-
HiYHIi, rigporeonorivyHi, reoxiMiyHi, Tepmoba-
PWYHI Ta EKOHOMIYHI.

Ona rpynn HeobXiaHux KpuTepiiB OLiHKM
NnepcneKTUBHOCTI 9K TPaAULINHNX BYrNeBO-
HEBUX MNOK/a4iB, Tak i HETPaAAULINHUX Nepeay-
CiM NOBWHHI iCHYBaTW CNPUATANBI FE€OSONiYHI
YMOBU 01 GOPMYBAHHS OKPEMUX TUNMIB BYIJie-
BOLHEBUX PECypCiB: oxepeno GopMyBaHHS,
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KONEKTOP, MOKpULLKA, CTPYKTypa abo Byrie-
BOAHEBOBMILLYOYI TOBLLI 3 MPOMMCIIOBO 3Ha-
YyLLIMMU NapamMeTpamMu, Mirpauia, akymynsuia
i KOHCepBaLis CKynyeHb BYrneBogHeBMxX Gtoi-
niB, 3anacu sgkux MarTb 3abesnedyBaTu ix
ekonorobesneyHy Ta peHTabenbHy Po3pPo0KY.

JZocTtartHi KpyuTepii yTBOPEHHS Pi3HUX TUNIB
BYITIEBOOHEBUX CKYMYEHb iICHYIOTb Y BUMAA)
KOMMNEKCIB A5 KOXHOro TUMy okpemo. 3a pis-
HUMWU FEONOrYHMMM yMOBaMm GOPMYBaHHSA
KOXHOIr0O TUMy HeTpaguuinHux ckyndyeHs BB
MOEAHAHHA KPUTEPIIB Y KOMMEeKcax iCTOTHO
Pi3Hi i MalTb NMOBIPHUI xapakTep. Tinbku
CMNPUATIVBE NOELHAHHA KOMIMIEKCY KPUTEPIIB,
SKi  BiANOBIAATb MNPUHUMAY O0CTATHOCTI,
3abe3nedyye GOpMyBaHHA BYrNeBOOHEBOrO
pecypcy.

PeanbHicTb GOpMyBaHHS OKPEMUX TUNMIB
HeTpagMuirnHMx ckynyeHb BB noBrHHa 3a6e3-
MevyYyBaTUCh YHiKaNIbHUM MOEQHAHHSAM YCiX ro-
NOBHUX DAKTOPIB Y KOHKPETHUX FE0STONiYHMX
yMOBax: reHepauinHux, daujianbHO-iToNory-
HUX, CTPYKTYPOMOPMYUMX, Mirpadii, akymy-
NAuii Ta KOHCcepBalLlji.

Baxnuey posib TyT Bigirpae yacosa Biano-
BiOHICTb HEOOXIAHWMX, @ TAKOX A0CTaTHIX KpU-
TepiiB NpY AOMIHYIOHOMY 3HAYEHHi OQHOrO 4K
KiNIbKOX 3 HUX.

3a npuknag, KOMMaekcy AOCTaTHIX KpuTte-
piiB MOXHa B34TW NOEOHAHHS BigMoOBIOHOCTI
nepiony BiAHOCHOI cTabiNbHOCTI, reHepaldlii,
dOopMyBaHHS CTPYKTYP, Mirpavii Ta akymynsii
dnioiais, NepeBuULLEHHS KiNbKOCTI BYrJieBOOHE-
BMX GN0iAiB, WO HAOAX0AATb, HA4 ANCAEepPryto-
YMMMN,

Y npakTuui NporHo3yBaHHS Ta BUSIBEHHS
HEeTPaANLIHNX BYrneBoaHEBMX 00'EKTIB BaX-
JINBOr0 3HA4YeHHs1 HabyBaloTb reodi3nyHi KpU-
Tepii, cepen AKMX HaNroAoBHiLLI Taki:

— HasiBHICTb KOHOMUIMHUX CTPYKTYPHUX
KapT No nigowsi Ta NOKPiBAi NPOAYKTUBHOI
TOBLLji 260 KOH(POPMHUX iM BiAOMBaIOHNX FOPU-
30HTIB;

— HagiHe BinOUTTSA Ta TpacyBaHHS B MaHi
eKpaHylunx enemeHTiB (ioeHTudikauisa Big,
npoginto 0o Npodifio, B3BAEMOY3rogXXeEHICTb
iHTepnpeTauii y mexax moaeni);

— MPOrHO3 HAsABHOCTI KOJIEKTOPIB Ta iX pO3-
NOBCIOOXEHHA 32 MEeToAamMu NPOrHO3yBaHHA
reosiorivyHOro po3pisy, daujianbHOro, JiToNoriy-
HOro, reoMop@OJI0riyHOro, NaNe0TEKTOHIYHOr O,
cencmMocTpatmrpadiyHoro aHaniais;
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— CTBOPEHHSI CEMCMIYHOr0 06pady nepcnek-
TMBHOIO 00'eKTa 32 AOMOMOIroK CENCMIYHOro
MogentoBaHHa Ta gaHux [AC;

— AINCHICTb cTpaTturpadivyHoi NpuB'a3kn
BiAOMBaOYNX rPaHuULLb.

Mopsan 3 reonoro-reodisvyHnMm KpuTe-
piSMKN BaXNMBE 3HAYEHHS Ma€E BCTAHOBMIEHHS
E€KOHOMIYHUX KPUTEPIiB Yy BUAINIEHUX TUMax
HeTpaauLinHUX BYrNeBOOHEBUX pecypcis. Bu-
SIBNEHHS LIMX KPUTEPIiB, K | reonoro-reodi-
3UYHUX, cCnpsiMOBaHe Ha 3abe3neyvyeHHs
MPUNHATTS PilLIeHb MPU BU3HAYEHHI ONTMallb-
HOrO BapiaHTy HaNpPsiMy reonoropo3BigyBasb-
HMX pOOBIT Ta HaAcTynHoi edQeKkTUBHOI
€KOJI0ri4yHO 6e3neYyHoi Po3pobKM PO3BiAAHUX
3anacis BB HeTpaguuinHux Tunis.

OCHOBHVMM reosoro-eKoOHOMIYHUMU MNO-
Ka3HMKaMm € KinbkicTb 3anacis BB y 30Hi no-
LLYKOBO-PO3BiayBasbHMX POBIT, AKiCTb 3anacis
(wkipnuei pomiwkn), MubuHa 3anaraHHa 3a-
nacis, MiCLLeBI Ta €KONOriYHi PU3NKN BUBYEHHS
i OCBOEHHS 3anaciB, 611M3bKiCTb ra3o-, HapTO-
KOHOEeCaTONPOBOAIB, HASIBHICTb CMOXKWBaYiB
(ocobnumBO Ha MicugeBi NOTpebdun), a Takox 00-
JlaWTOBaHICTL TEPUTOPI.

OueBMAHO, Lo NPOrHO30BaHI i BUSIBNEHI
TUNU HeTpaauuinHnx ckynyeHbs BB Bigpis-
HAIOTbCS O4HE BiA4 OOHOro $IK 3a reosoro-
reodisnyHMMM, Tak i 32 EKOHOMIYHMM NOKa3-
Hukamu. KoxeH 3 umx TuniB Mae CBOI Kani-
TanbHi BKAagu, cobiBapTicTb NpoaykLii Ta
BeNVYMHY nepenbdadvyBaHoro npudyTky. MNpu-
POLHO, L0 32 LMX YMOB Npu po3rndaai Ta aHa-
Ni3i TEXHIKO-EKOHOMIYHUX MOKA3HUKIB, AKUMIN
XapakTepuayTbCa HETPAAWLINHI BYyrneBos-
HEBIi CKYMYEHHS, WO MOPIBHIOIOTLCS, | Bapi-
aHTK iX OCBOEHHSA, NMUTAHHA MNPaBUJIbHOIO
BMOOPY Ta NPUNHATTS OAHO3HAYHOI O PilLIEHHS
€ OOCUTb CKNagHNMM.

OpgHuM i3 WngxiB BUpiWEHHS npobnemMu
MPOrHO3yBaHHS, MOLLYKY Ta OLHKW HeTpaau-
LiMHOro BYINEBOAHEBOIO PECYPCY € BUKOPUC-
TaHHA CUCTEMU KPUTEPIIB, XapakTepPHUX TiNIbKN
015 LbOro TMny BYrneBOAHEBOIO pecypcy. Mpu
BUSIBJIEHHI, MPOrHO3yBaHHi Ta OLjiHLi HETpaaun-
LiMHOro TNy BYr1EBOLHEBMNX MNOK/IALAIB Y CUC-
TEMY KPUTEPIiB MOXYTb MOPSA 3 EKOHOMIYHUMU
BXOAUTU i HEEKOHOMIYHI — HanMpuknag, CTyniHb
€KOJI0rMYHOro PU3KKY.

[Moka30BICTb i HAAIMHICTb LUX KPUTEPIIB, iX
3B'A30K 3 PaKTUYHOIO HAPTOrazOHOCHICTIO Ta
TEOPETUYHOIO MOAEeN0 GOPMYBaAHHSA OKpe-
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MUX TUNIB HETPAAULINHUX pecypciB BB Hamu
rnepeBipeHi 3a pedynbratamm aHanidy paktny-
HOro reoJsIoro-rnNPoOMMCIIOBOrO  Marepiany,
OTPMMAHOro NP NPOBEAEHHI MOLYKOBO-PO3-
BioyBaslbHNX POOIT y CxiogHOMY HadpTOrazoHoc-
HOMY perioHi. Mpn ubomy 6ynn BpaxoBaHi
pesynbTaT AOCIAXKEHb BITYN3HAHUX HAYKOB-
ui [HeTpaauuinti..., 2013] Ta gocsig nposig-
HMX IHO3EeMHMX KoMMaHin [Bonrapwus..., 2012;
Haymko Ta iH., 2012; Atlas..., 1993; Books...,
2010; Masters, 1979; Modern..., 2009]. B pe-
3ynbTaTti NPOBEAEHNX HAMMW A0CAIOXEHb BCTa-
HOBJIEHI OCHOBHI reonoro-reodi3nyHi Ta
€KOHOMIKO-eKOJIOTi4HI KPUTEPIi BUABNEHHS Ta
OLiHKM NepcnekTMB NPOMMCIIOBOro Bmnao0y-
BaHHS HETPAOMLIMHNX BYrNEBOOHEBUX PECYP-
CiB: CnaHueBOro ragy Ta cnaHueBoi HapTwu,
MEeTaHy BYrifibHUX TOBLY, rasy YLLiNIbHEHNX
nopia, ueHTpasbHOOaCEeMHOBOro TUMy, AKi No-
naHi B Tabnuuj.

Ha nigctaBi HaBegeHOro BapTo 3a3HAYUTK,
L0 pOPMYBaHHA HETPAAMNLINHNX BYIIEBOAHE-
BUX CKymnyeHb OOYMOBJIIOETbLCA peani3alieto
BCiX 3arasibH1x, HeOOXiOHWX i 4OCTaTHIX KpUTe-
piiB, NEBHOIO JTOKani3aLjieto rno naoLLi i po3pisy
rpynn CTPYKTYpPodOopMyodmx i HadpTorasoreo-
JI0OriYHUX PaKTOPIB Ta iX NOELHAHHAM.

[na BU3Ha4yeHHsa HanpsMiB Ta NOCNIA0B-
HOCTi MPOBEAEHHS reosioro-nPoOrHO3HMUX
pPOGIT 3 METOIO OLLiHKM HETPaOMLAHNX BYre-
BOOHEBUX PEecypciB cno4vaTtky HeobXxiaHOo
BMKOHATW cneuianidoBaHi reosioriyHi gocnia-
>KEHHSA 09 paioHyBaHHA TEPUTOPIT 0Caf0BUX
Biaknagie GaHepo30i0 3 BUAIIEHHAM Mnep-
CNEeKTUBHNX NITONOr0-CcTpaTurpadiyHmMxX KoM-
nAeKkciB Nopig, TEKTOHIYHUX CTPYKTYP i MAOLL
015 NOWYKIB | MigroTOBKM iX 4O NPOMMUCAO-
BOIO OCBOEHHS.

BucHoBku
BpaxoBytoum HeOOXiOHICTb 3pOCTaHHSA BUAOOY-
BAaHHS NPUPOAHOro rasdy B YKpaiHi, aktyanb-
HOIO NPOBJIEMOID € KOMIMJIEKCHE BUBYEHHS
HapTOra3oHOCHUX TEPUTOPIN, Hacamnepen,
HETPaaAUUINHMNX BYrNeBOOHEBUX NOKNAAIB.
[na BioKpUTTS NOKNaaiB c/iaHUeBoro rasy
OCHOBHUM 00’€KTOM A0ChioXeHb BapTO BBa-
XaTn aneBponiTo-apriniTosi TPiWMHYBATI Ta
CNaHLIOBaTO-apriniToBi TUMW NOPIA, TOBLL AKX
PO3MilLeHi B HadTOrazonpoaykTMBHOMY pO3-
pi3i 1 NoAaiNnsoTe NnoBepxu HAPTOrazoHOCHOCTI.
3a aHanoriel 3 NOWNPEHHAM LEeHTPaslb-
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HobaceriHoBoro rady B Ha@dTOrasoHOCHUX
HacemHax NiBHiYHOI AMepukn B [IHINPOBCbKO-
JoHeupbkKihi HagpTOrasoHOCHIW obnacTi Bif-
KPUTTS NOKIAAIB TAKOro TUMy MOXHA O4ikyBaTu
y Bioknanax 3 TepMarsibHO0 3PiNiCTIO HE HMXYe
MK{-2, To6T0 B 'BH abo '3I' (ronoBHi 30HU
HadTO- Ta ra30yTBOPEHHS).

leonoriyHi 3anacu cop6oBaHoOro y Byrisiii
rasy 1a BiJIbHU ra3 y MasiornpoOHUKHUX MiCKO-
BUKax i cnaHUsix MiXXBYrisibHVX ToBLY JoHbacy
noTpedyloTb OOBMBYEHHS OJ1 KOMMJIEKCHOI
OLLIHKM METaHOHOCHOCTI Ta ra3osigaadi Byrne-
NOPOOHNX TOBLL, HA TEXHIYHO MOXJIUBY MMNOUHY
PO3KPUTTS O MOAASbLIOIO NePEBEAEHHS iX Y
BUAO0OYBHI. 3Ba)Xato4n Ha HAsSIBHICTb reosoriy-
HUX YMOB /151 BEPTUKaIbHUX NOTOKIB 3 MaHTil
(«ra3oBuX KOJIOH») abo 3i 3pyiiHOBaHWX iHBEP-
cielo ByrneBogHeBMX NOkagis, 30H nigpuLle-
HOT TPILWMHYBATOCTI Ta BIACYTHICTb HaLINHNX
rigpo- i ra3oekpaHis, MoXxHa NpoOrHo3lyBaTu
NOLIMPEHHS BCepeavHi  Kam’siHOBYTifIbHUX
ToBL, [lJoHOacy noknaais BB pisHux Tunis i B
Pi3HMX pe3epByapax.

3aranom, Ha OCHOBI CUHFEHETUYHOCTI Freo-
JNIOriYHNX YMOB (POPMYBAHHA HETpaANLLINHNX
Doxepen BB y JHiNnpoBCbKO-/loHeLbKin 3ana-
OWHI BENMYKMHA iX NOTEHUINHMX pecypciB Mae
3HA4YHO NepeBULLYBaTU 3arasibHy OLLiHKY Tpa-
OVUIVHMX pecypciB NO 3anaauHi, sika CTaHo-
BUTb 6,8 TpiH M’ rasy.

JocnigxeHHs icTopii Ta pe3ynbraTiB reo-
JIOrOnoLYKOBUX | BUAOOYBHUX POOIT SIK y CBITI,
Tak i B YKpaiHi Aae MOXNMBICTb BU3HAYNTU OC-
HOBHI 3aBAaHHS 415 BUPILLEHHS NpobnemMu BU-
KOPWUCTaHHSA 3HAYHOI0 PEeCypPCHOro NoTeHLjany
HeTpaguuinHux BB:

— 30ip, y3arasbHEHHA 1 aHanis JaHux
CBiTOBMX pecypcis BB, noB’a3aHux 3 HeTpaau-
LiMHMMK MOKIaaamMun i pesepByapamm ix Hako-
nUyYeHHs 1 30epexeHHs: reonoriyHa bynosa
HaceiHiB Ta OKPeEMMX POOOBULL, iX cknag, ni-
TOJNIOrivyHIi 0COBMMBOCTI NopiA, TEXHONOrIT PO3-
poOKu;

— reonoriyHun i nitonoro-crparurpadiy-
HU aHani3 NOTEHLiINHNX CTPYKTYP | TOBLL;

— aHanis marepianis 6ypiHHA 1 reodi3my-
HUX OOCNIOXEHb CBEPAJIOBUH Yy MexXax LuX
CTRYKTYD;

— BUBYEHHSA PEYOBUHHOIO CKiaay, neTpo-
disnyHMX, neTporpadiyHmx, MiHEPaNOriYHNUX
ocobnmBoCTEN, ix cMcTemaTtmaauia Ta Tmnisa-
List IK MOXJINBUX ra30BMICHUNX 00’ EKTIB;
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— BMBYEHHA POpMN 3HAXOOXKeHHS BB, ix
KOMMOHEHTHOIO cknaay, i3oTonii;

— aHania MoXJIMBOCTEN reoPi3nYHUX Me-
ToAiB, 3okpema 3D mogentoBaHHS, angd none-
peaHbOi  OUIHKM MOTEHLINHOrO 3HAYEeHHSA
HeTpaauuinHux oxepen BB;

— CTBOPEHHS reosioro-reoxiMmiyHoi moaeni
dopmMyBaHHS NoKNaaiB HeTpaauuinHmx BB;

— po3pobka HaykOoBMX 3acap, OLiHKM pe-
cypciB i 3anacis HeTpaauuinHnx BB;

— reos1Ioro-eKoOHOMi4YHa OLiHKa OOLiNIbHOCTI
BUKOPUCTaHHS HETPAANLLINHMNX BYTNIEBOAHEBUX
noknaaig;

— BMSIBJIEHHS, MiArOTOBKA Ta €K0JI0r0-eKo-
HOMIYHa OLjiHKa nepLuoYeprosmx 06’ eKTiB ans
NMPOBEAEHHS re0/I0ropo3BiayBaNbHNX POOIT.
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Introduction

Today, only few experts determine Mesozoic fo-
raminifera in thin sections and macerates. Uk-
raine do not have such specialists. Therefore,
we summarized literature data, which covers the
study of microforaminifers of Mesozoic rocks of
different continents, studied and described the
material collected on the territory of Ukraine.

A common feature for all foraminifera (sec-
retion and agglutinated) is the presence of
pseudochitinous base of their shells. Pseudoc-
hitinous lining (membrane, layer) is a thin layer
of organic matter that forms the inner layer of
foraminifera shells. The thickness of the pseu-
dochitinous membrane in different kinds is dif-
ferent, so the findings do not correspond to the
actual composition of foraminifera in the rock.
Sometimes microforaminifers do not have the
membrane but only the loculum substituted by
rock. Microforaminifers — thick or thin fine
"shell” forms of foraminifera from 30 to 150,
sometimes up to 250 microns in size [[NeTpo-
cbsiHU 1 ap., 1990]. Microforaminifers are often
present in palynological samples as fragments
that can be presented as the whole (or almost
whole) samples of the original loculum, and as
individual loculum or two, three or more con-
nected loculums. Microforaminifers have an
organic shell — pseudochitine that is by the
chemical composition close to exine of spores,

58

pollen and some mushrooms — close to albu-
minoid protein matter, similar to keratin by the
contents of sulfides. Acid resistance is explai-
ned by the composition of membrane or inner
walls of individual microforaminifera loculums.

History of the study

The term microforaminifers was introduced by
0. Wetzel [Wetzel, 1957] for the linings of
young or undeveloped parts of foraminifera
and their chitinous shells. The microforamini-
fera objects are mentioned in the work of L. Wi-
Ison and W. Hoffmeister [Wilson, Hoffmeister,
1952]. They found the microforaminifers in pa-
lynological samples. Due to their small size
(according to most authors less than 150 um)
the term microforaminifers became common,
but many people considered it inappropriate to
use the name and offered other synonyms:
scytinascia, basal membrane, chitinous lining,
chitinous microforaminifers, tectinoid primitive
foraminifera and tectinoid linear procula, nano-
foraminifers, palynoforaminifers, microforami-
nifera lining, pseudochitinous microforaminifers
[Detk, 1964; Milk, Sotak; 1998; NeTpocbksaHL,
ap., 1990; Stancliffe, 1996; Mmys36ap, 1983;
Lantos et al., 1996]. All these names have been
caused by problems with the uncertainty of
foraminifera chemical composition, biogenic
original and the taphonomic conditions. In the
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paper of N. Pantic, Z. Bajraktarevic [Pantic, Baj-
raktarevic, 1988] the authors found palynofora-
minifers and ascertained that nanoforaminifers
are distinguished from palynoforaminifers be-
cause they are carbonate and silicic nanofos-
sils. A.D. Cohen, A.L. Guber found where in
palynological species appear pseudochitinous
"microforaminifers” [Cohen, Guber, 1968].
They studied the Quaternary foraminifera from
brackish water peat in southwestern Florida.
They dipped each type in a small amount of
30% hydrochloric acid and watched its influ-
ence through binocular microscope with a
measuring scale. The researchers concluded
that not every kind has visible pseudochitinous
remains. The authors calculated the number of
loculums and on this basis concluded that the
calcite and hydrochloric acid interaction re-
sulted in organic base release which compres-
sed, and the size reducing reached 40%.

Although the origin of "pseudochitinous mic-
roforaminifers” is experimentally shown but the
doubts remain. There is no assurance that along
with the common foraminifers that appear as a
result of rock processing by salt or hydrofluoric
acid there are similar to them residues without
mineral shell or lost it on the stage of diagenesis.
This statement of course contradicts the idea
that chitine and pseudochitine are unstable and
easily destroyed by bacteria if they are not pro-
tected by an inorganic matter. It is known that
after the death of the animal the pseudochiti-
nous base of shell decays [[ny36ap, 1983] and
it is required special conditions for this natural
process not to happen. Moreover, pseudochitine
(tectine), compared with chitine of arthropods,
is soluble in mineral acids (eg. in 10-15% hyd-
rochloric acid and alkalis) [[ny36ap, 1983]. This
is contrary to the obvious number of pseudochi-
tinous microforaminifers findings. Ukrainian pa-
lynologists always marked the microforaminifers
in palinospectrums of different ages [[ny36ap,
1983; dypTec, 1987; YopHa, 1972; denoposa,
2006], but they were not investigated in detail
and rarely showed on phototables.

The stratigraphic significance of microfora-
minifers is controversial, some scientists reject
their biostratigraphic value [y36ap, 1983],
the other scientists use them for partition of
sections [JlebeneBa, HuknteHko, 1998; Huku-
TeHko, MuHckux, 2006]. The stratigraphic dis-
tribution range of microforaminifers - Paleozoic
— Pleistocene.
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There is no doubt in the importance of mic-
roforaminifers for clarifying the conditions in
which sedimentation took place, they can be
used to characterize the different environ-
ments of marine sedimentation. K. Faegri, J.
Iversen in 1950 said that chitine shell remaining
after the destruction of calcareous shells of fo-
raminifera, can only serve as proof of the ma-
rine origin of sediments [[leTpocksaHy v Ap.,
1990]. The 90 th century studies indicate that
the species with the coarse primary loculum
were confined to the warm waters with good
light to surface waters. Instead, the species
with the small original loculum indicate the
growth suppression in deep water conditions
[MeTpocbksiHu 1 ap., 1990]. Thus, the morpho-
logical differences of embryonic and juvenile
stages also allow to reconstruct the environ-
mental conditions.

Materials and Methods

In our practice we tried to investigate microfo-
raminifers for the first time. It was created the
group of scientists from different fields: the pa-
lynologist, and Jurassic and Cretaceous mic-
rofaunists. The first task of palynologist was the
preprocessing of rocks and detection of faunal
remnants of all ages in macerates. There were
studied the rocks of outcrops as well as from
wells of Callovian age, Early and Late Creta-
ceous of Ukraine. Moreover, we compared the
microforaminifers with the shell of organic mat-
ter (pseudochitine) from different lithological
composition rocks. The second task of micro-
faunists was to determine the types of micro-
foraminifers, study their systematic diversity,
and establish the differences between comple-
xes of microforaminifers of all ages and their
comparison with normal size foraminifers in the
samples of the same age.

The material for our study were Jurassic
and Cretaceous samples, which were selected
from 17 outcrops and wells in Ukraine: Volyno-
Podilska Plate — borehole 42, drilled near the
village of Mala Hlusha, Kamin-Kashyrsky dis-
trict, Volyn region; borehole 31, drilled near the
city of Lutsk; outcrop near the village of Zava-
divka, Ternopil region; Ukrainian shield — four
outcrops in Kaniv district — Melanchyn Potik,
Malyi PekarskyiYar, KholodnyiYar, and Kostya-
netskyi Yar and borehole 8562, drilled near the
village of Polohy, Pereyaslav-Khmelnytskyi dis-
trict, Kyiv region; Donbass margins — outcrop
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near the villages of Rovenky and Hlafyrivka,
Lugansk region; outcrop 1 km from the village
of Zbirne (Krutenka ravine) Lutuhyn district,
Lugansk region; outcrop near the town of
Heorhiyivka (Konoplyanka ravine) Lugansk re-
gion; Azov region — borehole 97, drilled in the
eastern part of the village of Pokrovo-Kireyevo;
Black Sea basin — boreholes 0121 and 0123
near the Bashtanka city, Mykolayiv region; and
Crimea - outcrop near the village of Krasnose-
livka, Tonasu river (Berriasian), Belohirsk
district, outcrop near the Kacha river, Verhoric-
hchya city (upper section), Bakhchisaray dis-
trict and borehole Simferopol-1, drilled in the
foothills of the Crimea 1 km to the south-east
from the village of Dymytrovo (Fig. 1).

Jurassic and Cretaceous sediments of
these areas previously have been stratified by
0O.A. Shevchuk on the results of palynological
studies (spores, pollen, dinocysts) [LLeBuyk,
2006, 2009, 2012; opoTak n ap., 2009; Ctpa-
Turpadis..., 2013].

Maceration of species was performed
by separation standard methods proposed by
V.P. Hrychuk [MeToanyeckue..., 1986], but
with some amendments. It is believed that
organic layers of very fine foraminifera were

coloured by Fe-oxide naturally during the early
diagenesis. It protected them from destruction
and made them visible in macerates [Milk,
Sotak, 1998]. Microforaminifera linings or
membranes are rarely preserved. In the classi-
cal method of foraminifera identifying they can
be lost during the washing off because they are
too fine. But microforaminifers can be removed
using corrected initial processing of rocks for
palynological analysis. The preparing proce-
dure is complex. The dense rock was slightly
comminuted, and more often macerated in
water for one day. The decarbonatization of
carbonate rocks was conducted in two phases:
quenching with 30% hydrochloric acid and
boiling in dilute hydrochloric acid. Microfora-
minifera lining is removed from the sand and
clay rocks by dissolution of rocks with fossils in
a diluted hydrochloric acid (10-15%), as the re-
sult the shell dissolves. After frothing the thin
"glacial” membrane formed, which was destro-
yed by undiluted rectified alcohol. Then the
rock was immersed in 40% hydrofluoric acid
and boiled for 10 minutes. Then the rock was
poured by hydrochloric acid again. In primary
treatment an important role plays the lithologi-
cal composition of rock. We conducted the
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additional heat treatment of carbonate rocks
in hydrochloric acid, for some species the dis-
persion was carried, at the end - a heavy liquid
separation. After each procedure the samples
were repeatedly washed with distilled water at
intervals of 2-3 hours. Alkalis and nitric acid,
mostly were not used. We also conducted
an experiment, emphasized by E.A. Gluzbar
[y36ap, 1983], and repeated maceration of
samples of Upper Cretaceous (Cenomanian—
Coniacian) sandy limestone, calcareous sand-
stone and chalk from the borehole 42 without
separation in heavy liquids. The fragments of li-
mestone and chalk were gradually dissolved in
hydrochloric acid to the total destruction. Mic-
roforaminifers were recorded in these samples
in large amounts. But the most numerous pseu-
dochitinous microforaminifers were found in
clays and siltstones (Callovian) borehole 8562,
where all the technique stages were used.

In clay sediments of borehole 97 the mic-
roforaminifers were found in almost all studied
samples. When macerating of these rocks there
was used the method proposed by T.V. Shev-
chenko [LUeB4eHko, 2006]. When processing
all standard steps were used and in addition
the samples were boiled in hydrofluoric acid. In
carbonate sediments of borehole 42 the mic-
roforaminifers were found in all palynosamples
from Cenomanian to Coniacian. In primary tre-
atment of these rocks we used only the sam-
ples in hydrochloric acid, then the finely
dispersed membrane was taken and studied
under a microscope. Centrifuge and separa-
tion in heavy liquids were not involved.

We conducted laboratory studies and as-
certained that the number of microforaminifers
species that were saved after treatment with
hydrochloric acid (chitinoid microforaminifers)
is very small, but the long heat treatment with
hydrofluoric acid (or hydrochloric — depending
on lithology) provided the strength of these
species and microforaminifers "formed"” — dec-
reased. Exsept microforaminifers (nanoforami-
nifers) after this treatment, in palynospectra
the fungal spores (conidia mostly) are obser-
ved in large quantities.

Diagnosis and measurement of microfora-
minifera shells in macerates were conducted
on biological microscope MBI-6 or Erhaval.
A measurement of microscopic objects was
conducted by special nozzles to microscopy
and advanced computer programs. For viewing
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under a microscope the macerates were used
rather than regular samples. This enabled us to
move the microscopic foraminifera species.
Further, the microfaunists made a general idea
of the morphology of shells. Then they divided
them on features specific to families and ge-
nera. The nature of wall and structure type of
shells are the most important features to distin-
guish a major taxon. The presence and the di-
vision nature of loculums is a feature of family
and genera. The form of shell, cross-section
nature, loculum shape, their number, septal su-
tures nature are generic and specific features.
The nature and position of the mouth are basi-
cally fungible, but the structure details have
species character. The further study allows us
to determine the details of the structure. They
may be the main distinguishing features of
some species of Jurassic and Cretaceous.

Research results

The studied microforaminifers have a different
form. As the shell is not preserved, we can not
argue whether these forms are secretion or ag-
glutinated, so we used the classification of
M.H. Deak [Deak, 1964]. In the palynological
samples were found all three types identified
by M.H. Deak: the first — single row straight
form (Table I, Fig. 7; Table lll, Fig. 7), the se-
cond - a spiral drawed in one or three planes
(Table I, Fig. 2-11; Table I, Fig. 1-9; Table lll,
Fig. 4, 6, 8-12; Table IV, Fig. 2, 3, 7) and the
third — spherical and coiled loculums that make
each other (Table I, Fig. 12; Table lll, Fig. 5;
Table IV, Fig. 1, 4-6). These pseudochitinous
microforaminifers are well developed ("adult”)
shells consisting of 5-12 loculums. Another
subtype of the second type can be microfora-
minifers that could have the initial loculum (and
their lining), but after the primary processing
they were dissolved. Therefore, these forms
when the shells dissolved have voids in the
center (Table lll, Fig. 7, 12, maybe Fig. 77) and
are similar to the Albian species Trochiliascia
cuvillieri Deak, which is defined by Loeblich A.R.,
Jr., and Tappan H. [P. 212, PI. 846. Fig. 11, Lo-
eblich, Tappan, 1988]. This subtype is found
only in Cretaceous sediments. Also there were
found 3 microforaminifera samples of the fourth
type - straight, sometimes two row, that are
substituted by silicon rock (Table Ill, Fig. 7-3).
These microforaminifera specimens were
studied in chemical laboratory of PDRHP "Piv-
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Table I. Microforaminifers of the Callovian
sediments of Ukraine. Increasing x650

Fig. 1. Subreophax cf. multilocularis Haesler, bore-
hole 8562, (Callovian). Fig. 2. Subtrochammina
cf. constricta Haeus, borehole 8562 (Callovian).
Fig. 3, 4. Subtrochammina cf. globigeriniformis (Par-
ker et Jones), borehole 8562 (Callovian). Fig. 5-9.
Subtrochammina sp., borehole 8562 (Callovian).
Fig. 10. Subrecurvoides cf. disputabilis Dain., bore-
hole 8562 (Callovian). Fig. /1. Subhaplophragmoides
aff. nonioninoides (Reuss), near the town of Kaniv
(Callovian). Fig. 12. Subtrochammina cf. kumaensis
Levina, near the town of Kaniv (Callovian)

nichgeologiya”. It should be noted that these
forms were found in samples which are not
applied in a heavy liquid separation. All other
specimens had the pseudochitinous shell. Also
there was found the multi-vertical uniaxial
microforaminifera of Nodosaria type (Table I,
Fig. 13), which can not be attributed to the des-
cribed four types (not seen in classifications of
M.H. Deak and R.P.W. Stancliffe), so we have
singled out it as a fifth type.

The main problem in microforaminifers sys-
tematic position study is that only the inner or-
ganic layer of shells is preserved and we do not
know which was the outer wall — agglutinated
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Table II. Microforaminifers of the Callovian
sediments of Ukraine. Increasing x650

Fig. 1-3. Subhaplophragmoides cf. canariense Orb.,
borehole 8562 (Callovian). Fig. 4-6. Subkutsevella
cf. haplophragmoides (Fur. et Pol.), borehole 8562
(Callovian). Fig. 7-9. Subtrochammina cf. inflata
(Montagu), borehole 8562 (Callovian)

or calcareous. The microforaminifers found are
very small, ranging from 30 to 130 microns.
The most common explanation for this is that
they represent juvenile forms. However, they
may represent a dwarf forms of adults living in
poor conditions. We have studied the adult fo-
raminifera shells in the same samples. There-
fore, we believe that as there are the
foraminifera lining and reduced in the initial
processing foraminifera loculums, then the
shells were slightly larger. But there are the rep-
resentatives of dwarf forms. In determining the
microforaminifers we followed the modern
classification of Jurassic and Cretaceous fora-
minifera. Therefore, we believe that the organic
remains of even very small foraminifera should
be considered in the overall system of forami-
nifera, without creating a separate form classi-
fication. And if the names of generic
microforaminifers taxa will repeat the name of
normal size foraminifera, in order to avoid con-
fusion, we decided to use the proposed by
N.K. Lebedeva and B.L. Nikitenko [Jlebenesa,
Hukutenko, 1998] prefixes Sub- and Micro-.
One of the meanings of "Sub-" in Latin is
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Table III. Microforaminifers of the Cretaceous
sediments of Ukraine. Increasing x650

Fig. 1. Subheterohelix cf. globulosa (Ehr.), outcrop
near the villages of Rovenky and Hlafyrivka (Turon-
ian). Fig. 2. Subgaudrinopsis cf. plotnikovae Loebl.
et Tapp., (borehole Simferopol-1), (Albian-Cenoma-
nian). Fig. 3. Subgaudryinella cf. umokderensis
Aleks., Crimea (outcrop near the Kacha river)
(Aptian). Fig. 4. Subhedbergella cf. globigerinelli-
noides (Subb.), borehole 0121 (Albian). Fig. 5. Sub-
trochammina cf. nana (Brady), borehole 0123
(Aptian). Fig. 6. Subhedbergella cf. planispira
(Tapp.), borehole 0121 (Albian). Fig. 7. Subshero-
chorella cf. minuta (Tapp.), borehole 97 (Maastric-
htian). Fig. 8. Subtrochiliascia cf. cuvillieri Deak,
borehole 42 (Cenomanian). Fig. 9. Subknasteria
cf. spiralis Macko, borehole 97 (Maastrichtian).
Fig. 10. Fragment of the microforaminifers, borehole
97 (Maastrichtian). Fig. 11. Subhemicyclammina
cf. sigali Maync, borehole 97 (Maastrichtian).
Fig. 12. Subtrochiliascia sp., borehole 97 (Maastric-
htian). Fig. 13. Subspirocyclina cf. choffati Munier-
Chalmas, borehole 42 (Coniacian)
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Table IV. Microforaminifers of the Cretaceous
sediments of Ukraine. Increasing x650

Fig. 1. Submarginotruncana cf. marginata (Reuss),
borehole 42 (Coniacian). Fig. 2. Subvalvulineria cf.
nonioninoides Bandy, borehole 97 (Maastrichtian). Fig.
3. Subgyroidinoides cf. turgidus (Hag.), borehole 97
(Maastrichtian). Fig. 4. Subkutsevella cf. pseudogood-
landensis (Mjatl.), near the village of Krasnoselivka,
Crimea (Berriasian). Fig. 5. Subglobotruncanita cf. stu-
arti (Lappar.), borehole 97 (Maastrichtian). Fig. 6. Sub-
globotruncana cf. lapparenti Brotz., borehole 97
(Maastrichtian). Fig. 7. Subglobotruncana cf. ventri-
cosa White, borehole 97 (Maastrichtian). Fig. 8, 9, 11,
12. Fragment of the microforaminifers, borehole 97
(Maastrichtian). Fig. 10 a, b, c. Fragments of the same
microforaminifers with spherical cameras in different
projections, borehole 97 (Maastrichtian)

"inside" or "under”. Thus, the generic names
of microforaminifers taxa will reflect the close-
ness to the genera of existing natural system
foraminifera classification and at the same time
by the prefix Sub- emphasize their size. We
also offer to combine the microforaminifers in
a common natural classification system with
the simple foraminifera. In this case, you can
use this group fully in solving problems of bios-
tratigraphy and biofacial analysis.
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Given all the above described details of our
research we supplemented the paleontological
characteristics of Callovian, Berriasian, Aptian,
Albian, Cenomanian, Turonian, Coniacian,
Campanian and Maastrichtian deposits with
data on microforaminifers (Fig. 2).

Microforaminifers found in Callovian depo-
sits samples (borehole 8562, 145.25 m), which
are the lower part of Ichnyanska suite, compo-
sed of calcareous sandstone, siltstone and
siliceous clays. There were found the microfora-
minifers Subhaplophragmoides cf. canariense
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Orb., Subkutsevella cf. haplophragmoides (Fur.
et Pol.), Subtrochammina cf. inflata (Montagu),
Subtrochammina cf. constricta Haeus and Sub-
trochammina spp. — in large quantities and Sub-
trochammina cf. globigeriniformis (Parker et
Jones), Subrecurvoides cf. disputabilis Dain.,
Subreophax cf. multilocularis Haesler. There are
the damaged form microforaminifers. These de-
posits were previously stratified by the authors
according to palynological analysis and forami-
nifers [LWeBuyk, 2012; CtpaTturpadis..., 2013].
There wre established the Callovian palynologi-
cal and dinocyst complexes characterizing the
Ctenidodinium ornatum-Ctenidodinium conti-
nuum zone, which corresponds to the upper
parts of lower and middle Callovian. There are
acritarchs, plant tissues, pteridophytes spores
in perispores, pigment flakes of insects (butter-
flies) and body parts of insects.

In Callovian sediments near the town of
Kaniv (Melanchyn Potik, Malyi Pekarskyi Yar,
Kostyanetskyi Yar), which are represented by
the Ivanytska suite deposits, composed of
light-brown to black clay were found the mic-
roforaminifers Subtrochammina cf. kumaensis
Levina and Subhaplophragmoides aff. nonio-
ninoides (Reuss). In these sediments there are
the normal size foraminifera, bivalves, ostra-
cods, sponge spicules, Callovian palynological
complex, dinocysts, acritarchs and prasinop-
hytes. The authors previously stratified these
deposits by the flora and fauna groups as
Upper Callovian [CTpaTurpadis..., 2013]. Mic-
roforaminifers were found in Late Albian sedi-
ments near the town of Kaniv in Kholodnyi Yar.
The Albian deposits are represented by the
Upper Albian sand with sandstone. Marine Al-
bian sediments are composed of gray-green,
glauconite, inequigranular sand with the layers
and aggregates of greenish-gray glauconitic
sandstone with remains of plants, wood debris
and marine fauna. The microforaminifers Sub-
hedbergella cf. planispira (Tapp.) and Sub-
gaudryinopsis cf. plotnikovae Loebl. et Tapp.
were found in these sediments. These deposits
were previously stratified by palynological data
(palynological complex, dinocysts) as Late Al-
bian and according to spicule analysis as Ce-
nomanian [CTpaTturpadis..., 2013].

In Berriasian deposits of Crimea near the vi-
llage of Krasnoselivka (Tonas river and its tri-
butaries) represented by the double-anchor
suite (top), which is composed of greenish-gray
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thin-slabby clay, siltstone and marl were found
the microforaminifers Subkutsevella cf. pseu-
dogoodlandensis (Mjatl.). These deposits were
previously stratified by authors as Berriasian
[Ctpaturpadis..., 2013; JopoTtak n ap., 2009].
There were defined the normal size foramini-
fera, bivalves, numerous small gastropods, sea
urchin needles in these deposits and Berriasian
palynological and dinocysts complex corres-
ponding to the area Pseudoceratium pelliferum
(Berriasian), the rare forms of fungal spores of
phycomycetes class — conidia.

In Aptian deposits of Crimea near the village
of Verkhorichchya (Kacha river) represented
by gray silty clays (Biasalinska suite) there are
microforaminifers Subgaudryinella cf. umokde-
rensis Aleks. In the representatives of the family
Verneuilinidae, to which also belongs this genus,
researchers observe the presence of pseudoc-
hitinous inner layer [BeegeHue..., 1981]. The
Aptian palynological complex is established
[LWeBuyk, 2009; CtpaTturpadis..., 2013].

In Aptian sediments, borehole 0123 repre-
sented by sediments of Novooleksiyivska suite,
which is composed of sandstones, siltstones,
clays with limestone interlayers there are micro-
foraminifers Subtrochammina cf. nana (Brady).
The Novooleksiyivska suite corresponds to the
Middle and Upper Aptian according to palyno-
logical complex and sometimes the Lower and
Middle Albian according to foraminifers Hed-
berlella aptica Agal., Cibicidoides djaffarovi
Agal. [CtpaTturpadis..., 2013].

In Albian sediments, borehole 0121
(247.8-250.5 m) represented by sediments of
Zakhidnomykolayivska series, which is compo-
sed of marl, sandstone, clay, chert there are
microforaminifers Subhedbergella cf. planispira
(Tapp.) and Subhedbergella cf. globigerinelli-
noides (Subb.). These deposits were previously
stratified by palynological (palynological com-
plex, dinocysts, acritarchs) and microfauna data
as Albian [CTtpaTturpadis..., 2013].

In Cenomanian deposits of Crimea, bore-
hole Simferopol-1 (3424-3425 m), which are
represented by dark gray to black, clay, poor
carbon, thin layered, dense shale there are mic-
roforaminifers Subgaudryinopsis cf. plotnikovae
Loebl. et Tapp. These deposits were previously
stratified by palynological data (palynological
complex, dinocysts) as Cenomanian [CTpaTtur-
padis..., 2013]. There are also the fragments of
sponge spicules and radiolarians.
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In Cenomanian sediments, borehole 42,
represented by the layers of inoceramus limes-
tone there are microforaminifers Subtrochilias-
cia cf. cuvillieri Deak. These deposits were
previously stratified according to palynological
analysis [LUeBuyk, 2006; Crtparturpadis...,
2013]. There were established the Cenoma-
nian palynological and dinocyst complexes
represented by Ovoidinium sp., Litosphaeri-
dium siphoniphorum Cookson et Eisenack,
Cribroperidinium intricatum Davey, Epelidos-
phaeridia spinosa Cookson and Hughes
(Davey). There are also the spicules of spon-
ges. In Turonian deposits of borehole 42 rep-
resented by the lower subsuite of Zdolbunivska
suite, which is composed of white porous soft
chalk there are microforaminifers of uncertain
systematic status, maybe Subtrochiliascia sp.
These deposits were previously stratified ac-
cording to palynological analysis [LUeBuyk,
2006; Ctpaturpadis..., 2013]. There were es-
tablished the Turonian palynological and dino-
cyst complexes. In Coniacian deposits of
borehole 42 represented by the upper sub-
suite of Zdolbunivska suite, which is composed
of white writing porous clay chalk there are mic-
roforaminifers Subspirocyclina cf. choffati Mu-
nier-Chalmas and Submarginotruncana cf.
marginata (Reuss). These deposits were previ-
ously stratified according to palynological ana-
lysis [LLUeBuyk, 2006; Ctpaturpadis..., 2013].
There were established the Coniacian palyno-
logical and dinocyst complexes characterizing
the Subtilisphaera pontis—mariae zone, which
corresponds to the upper Turonian — Coniacian.

In Turonian deposits, borehole 31 (68.20 m),
represented by writing chalk there are micro-
foraminifers of uncertain systematic status.
These deposits were previously stratified by
palynological data (palynological complex, di-
nocysts) as Turonian [CTpaTturpagis..., 2013].

In Turonian deposits, outcrop near the vi-
llage of Zavadivka, represented by the sedi-
ments of lower subsuite of Dubovetska suite
which is composed of white chalky creamy
limestone there are microforaminifers Subtroc-
hiliascia sp. There are also the Turonian palyno-
logical and dinocyst complexes, and fossil
remains of fungi — conidia. These deposits were
previously stratified according to palynological
analysis as Turonian [CTpaTturpadis..., 2013].

Cenomanian-Turonian deposits of Lugansk
region near the village of Rovenky, section
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Hlafyrivka (sample 33) are represented by
Slovyanohirska suite that composed of sand
and calcareous sandstones. It was thought that
the Cretaceous section of the village of Hlafy-
rivka is of Cenomanian age. In calcareous sand-
stone L.M. Yakushyn defined the bivalve mollusc
Nucula cf. pectinata Sow., according to which
the age of these rocks is considered as Ceno-
manian. From this section O.A. Shevchuk
showed the palynocomplex and dinocysts cha-
racteristic of Cenomanian. There are the micro-
foraminifers Subheterohelix cf. globulosa
(Ehr.). However, the studied characteristic spe-
cies of normal size foraminifera complex indi-
cate the Early Turonian age: Spiroplectammina
cuneata Vass., Arenobulimina minima Vass.,
zonal index species — Globorotalites hangensis
Vass., Gavelinella vesca (N. Byk), G. nana Ak.,
Brotzenella belorussica (Ak.). By zonal type
there is the Globorotalites hangensis area, the
top of the lower Turonian. This foraminifera zone
corresponds to the upper part of macrofauna
zone Inoceramus labiatus of lower Turonian
subformation [CtpaTturpadis..., 2013]. There
was determined the impoverished foraminifera
complex represented by small shallow water co-
astal forms. The foraminifer’s shells are poorly
preserved and depressed. There are phosphate
foraminifera and ostracods, fragments of bryo-
zoans and sponges spicules, sea urchins need-
les, single radiolarians and shark teeth.

In Campanian sediments from the outcrop
near the village of Zbirne (1 km from the village
of Krutenka, sample 21), belonging to the lower
part of Sydorivska suite (bottom of the Upper
Campanian) composed of light gray sandy marls
there are microforaminifers of uncertain syste-
matic association of the two types of spiral and
spherical form with convoluted loculums. There
are normal size and ferruginized foraminifera in
this sample. The characteristic species of fora-
minifera: Cibicidoides aktulagayensis (Vass.),
C. voltzianus (Orb.), Heterostomella foveolata
(Marss.), H. praefoveolata Mjatl., Voloshinovella
laffitei (Marie), Brotzenella monterelensis
(Marie), B. menneri (Kell.), Pseudouvigerina cre-
tacea Cushm., which indicate the Upper Campa-
nian zone Brotzenella monterelensis [CTpaTu-
rpadis..., 2013]. There are ostracod valves. The
Campanian palynologacal complex is represen-
ted by Sphagnumsporites sp., Lycopodiunspo-
rites sp., Osmundasidites sp., Todisporites sp.,
Matoniasporites spp., Lygodium- sporites sp.,
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Coniopterius sp., Cyathidites sp., Alsophilla sp.,
Gleicheniidites laetus (Bolch.) Bolch., Plicifera
delicate (Bolch.) Bolch., Ornamentifera echinata
(Bolch.) Bolch., Pinus spp., Platysaccus sp., Po-
llenites sp., Oculopollis sp., Gothanipollis sp., Nu-
dopollis spp., Extratriporo-pollenites clarus Pfl.,
Extratriporo-pollenites perforates Zaklinskaja
and dinocyst complex (typical: Odontochitina
spp., Isabelidinium sp., Avellodinium sp., Aldorfia
deflandrei (Clarke and Verdier) Stover and Evitt)
and the remains of fossil fungi — conidia were
found for the first time. It is the Upper Campanian
according to macro- and microfauna [CTtpaTtur-
padis..., 2013] and new palynological data.

In Campanian sediments, outcrop near the
village of Heorhiyivka (Konoplyanka ravine,
sample 42), Lugansk region, belonging to the
lower part of Sydorivska suite (bottom of Upper
Campanian) there are microforaminifers like
Subtrochiliascia cf. cuvillieri Deak. In this
sample we identified normal size foraminifera of
Globorotalites emdyensis zone of Upper Cam-
panian with a characteristic complex — Ataxop-
hragmium crassum caspiumVass., Cibicidoides
aktulagayensis (Vass.), C. voltzianus (Orb.), B.
monterelensis (Marie), Globorotalites emdyen-
sis Vass., Bolivinoides delicatulus Cushm. and
lenticular foraminifera Pseudosiderolites mus-
chketovi Zern. [CtpaTturpadis..., 2013]. There
were found a shark tooth and ostracod shells.
The Campanian palynological complex — Lyco-
podiunsporites sp., Osmundasidites sp., Mato-
niasporites spp., Lygodiumsporites sp.,
Coniopterius sp., Cyathidites sp., Gleicheniidi-
tes laetus (Bolch.) Bolch., Plicifera delicate
(Bolch.) Bolch., Pinus spp., Platysaccus sp., Po-
llenites sp., Oculopollis sp., Gothanipollis sp.,
Nudopollis spp., Extratriporo-pollenites perfo-
rates Zaklinskaja, and dinocyst complex — Aldor-
fia deflandrei (Clarke and Verdier) Stover and
Evitt, Odontochitina costata Alb. and the appea-
rance of Areoligera senonensis Lejeune-Car-
pentier were found for the first time. Previously
described by macrofauna — Belemnitella langei
langei Schatsk., Bostrychoceras polyplocum
(Roem.) belong to the Upper Campanian ac-
cording to macro- and microfauna [CTpaTurpa-
dis..., 2013] and new palynological data.

In Maastrichtian sediments, borehole 97
(43.25 m and 47.25 m), the East Sea of Azov,
represented by dark gray sandy clay without
carbonates (not showed in the scheme) there
are microforaminifers Subtrochiliascia sp.,
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Subknasteria cf. spiralis Macko, Subvalvuline-
ria cf. nonioninoides Bandy, Subglobotruncana
cf. lapparenti Brotz., Subglobotruncana cf.
ventricosa White, Subglobotruncanita cf. stu-
arti (Lappar.), Subgyroidinoides cf. turgidus
(Hag.), Subsherochorella cf. minuta (Tapp.),
Subhemicyclammina cf. sigali Maync and un-
certain systematic form of belonging. There are
many fragments of microforaminifers with dis-
solved loculums and fragments of spherical and
convoluted loculum forms. The form shown in
Table IV, Fig. 10 a, b, c is similar to the form of
Subtrochiliascia cf. cuvillieri Deak, but we have
a piece of lining, Fig. 70 which seems the simi-
lar, but by needle in macerate we can see the
forms in different projections, as the Fig. 10b
and 70c show that the form is spiral. The locu-
lums of such microforaminifers like a strung on
a spiral. There are also found a lot of broken da-
maged forms, Table IV, Fig. 77, 12 in this sam-
ple, it may be the result of initial processing
stage, which was associated with prolonged
centrifugation. L.F. Plotnikova found the com-
plex of normal size foraminifera in these depo-
sits: Plectina ruthenica (Reuss), Cibicidoides cf.
voltzianus (Orb.), Cibicidoides aktulagayensis
Vass, Eponides conspectus Vass, indicating the
Early Maastrichtian. The dinocysts Odontochi-
tina spp., Odontochitina operculata (O. Wetzel)
Deflandre et Cookson, Odontochitina costata
Alberta emend. Clarke Verdier., Isabelidinium
sp., Cerodinium sp. were found in these sedi-
ments for the first time. The dinocysts dominate,
namely Spiniferites spp., Spiniferites ramosus
(Ehrenberg) Mantell, Cleistosphaeridium spp.,
Cordosphaeridium sp., Oligosphaeridium sp.
There are rare exemplars of Subtilisphaera sp.,
Hystrichodinium sp., Hystrichosphaeridium tu-
biferum (Ehrenberg) Deflandre, Operculodi-
nium sp., Comparodinium sp., Achomosphaera
sp., Deflandrea magna Davey, Cyclonephelium
Willams et Downie. For the first time in the stu-
died territory of Maastricht sediments there was
found the palynological complex, represented
by: Gleicheniidites laetus (Bolch.) Bolch., G. se-
nonicus (Ross.) Grig., G. latifolius Doring, Lygo-
diumsporites subsimplex (Bolch.) Bolch. There
is gymnosperms pollen: pollen grains Welwit-
schiapites sp., Araucariacites sp., Psophos-
phaera sp., coniferous pollen of Pinaceae and
Podocarpaceae genera (Podpocarpus sp.).
Pinaceous is represented by Piceae sp., Cedrus
libaniformis Bolch., Pinus spp., Pinus vulgaris
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Naum., Pinus trivialis Naum., Pinus insignis
Naum. Angiosperm pollen: Pollenites sp., Ocu-
lopollis sp., Nudopollis spp., Extratriporo-polle-
nites clarus Pfl., Extratriporo-pollenites vestifex
Pfl., Basopollis aff. orthobasalis Pfl., Trudopollis
spesiosus Zaklinskaja, Trudopollis nonperfectus
Pfl., Trudopollis ordinates Zaklinskaja, Trudopol-
lis pompeckji (R.Pot.) Pfl. The Maastrichtian de-
posits that are dark gray sandy clay without
carbonates are described for the first time. Ac-
cording to systematic composition and percen-
tage of microphytofossils in a complex the age
of rocks can be dated as the Early Maastrichtian.

Conclusions

On the results of microforaminifers in macera-
tes of Mesozoic sediments of Ukraine there are
the following conclusions.

It is corrected the technique of initial pro-
cessing of rock used for palynological analysis
to extract microforaminifers from the Mesozoic
rocks. It should be noted that the samples of
carbonate rocks that have been treated with
hydrochloric acid, in macerates contained na-
noforaminifera linings which were quite brittle
to the touch, and sometimes were destroyed.
The samples of marl and alurite rocks, after tre-
atment with hydrochloric and hydrofluoric acids
contained in macerates the microforaminifers
with pseudochitinous membranes possible to
turn and touch, they suffered a slight strain, but
not destroyed. So the hydrofluoric acid hard-
ened the pseudochitinous membranes. The
use of alternative methods of detection and de-
termination of the taxonomic composition of
Jurassic and Cretaceous microforaminifers
substantially complement the characterization
of foraminifera complexes of the studied area.

To classify the new forms we compared Ju-
rassic and Cretaceous microforaminifers found
in Ukraine with similar fossils studied by Euro-
pean, American and Russian scientists.

Since we were able to trace the distribution
and diversity of microforaminifers from Callo-
vian to Maastricht, we concluded that the most
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MopaHo onuc MevyaHiBCbkOro MacuBy, BUAINEHOro Npu NpPoBeAeHHI re0noro3noMoYHNX podiT Mac-
wTaby 1:50 000. MpoooBXeHHS AOCNIAKEHHS MacKBY Mif Yac NigroToBKM reodi3nyHoi Ta reoxi-
Mi4HOi ocHoBM anga IAM-200 go3B0NANA0 OTPMMATU NPUHLMMOBO HOBUIA GakTUYHMIA MaTepian npo
0COBNMBOCTI CTPYKTYPHO-TreoIoriYHOi No3uuii MeyaHiBCbKOro MacuBy cepep, rpaHitToiais pamu,
ckiag nopig, ix neTporpado-reoxiMivyHi XxapakTepucTUKM Ta KOMIMJIEKCHY NMpUHanexHicTb. Hase-
[EHO HOBUIA PaKTUYHMIA MaTepian 3 YCiX JOCTYMHUX BiACNIOHEHb, LifIeCnpsiMOBaHOr0 OyPiHHS B KOH-
TaKTOBIM YaCTWUHI Ta BCepeaMHi MacuBy. YnepLue npoBefeHO CUCTEMHI AOCNIOXKEHHS, CIPAMOBaHI
Ha BCTaHOBJIEHHS BCbOIO CreKTpa OCHOBHUX NETPOTUNIB MNOpPi4 MacrByY Ta BMILLYIOUYUX FPAHITOIAiB.
3 reonoriyHoi To4km 30py MNevaHiBCbKMn MacmB € NPaKTUYHO MNOBHICTIO TOMOrEHI30BaHO YacTu-
HOI0 ynbTpaMmeTaMmopdiyHO 3MIHEHNX YTBOPEHb QYHOAMEHTY, NPEACTaBNEHNX MIrMaTU30BaHUMU
cynpakpycTajbH/UMM NOpoSamMu BaCUIiBCbKOT CBITU TETEPIBCbKOT Cepii, L0 3HAX04ATbCS Yy CKaa-
H1X Ta 6e3NepepBHNX B3aEMOMNEPEXOAAX K 3a NaTepansio, Tak i y BepTuKanbHuUX Hanpsmkax. OT-
puMaHi faHi cBigvaThb, L0 OKPeMi HalibinbLl rOMOreHi30BaHi yHacnigok 0Co6MBO iIHTEHCUBHUX
yNnbTpaMmeTaMopdiyHNX NepeTBOpPEeHb apeann GyHaaMeHTy HabyBatOTb OAHOPIAHOIO MiYTOHIYHOIO
XapakTepy 3 OKpEMUMM NPOsiBaMM 0OMeXEHOI 3a o6csiramu iHTPy3ii NopLLii aHAaTEKTOIAHOI0 Po3-
nnasy, L0 HAOa€e rpaHiToiAamM MacrBy O3HaK NapaaBTOXTOHHOCTI.

Kito4oBoBi c/10Ba: NaneonpoTepo30n, rpaHiToian, MirMatuTn, TOHaNITW, NaariorpaHiT.
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This article describes Pechanovskiy massif allocated at work on geological mapping 1:50 000
scale. Continued study of the massiv gave a new factual material on the structural features of the
geological position magmatic rocks and ost granitoids, the composition of rocks, their petrograp-
hic and geochemical characteristics and accessories to a particular complex. Authors is a new
factual material for the study of all available outcrops, focused drilling in the contact portion and
within the massif, first conducted systematic studies aimed at establishing the entire spectrum
of basic petrotypes massif and the host granitoids.

Pechanovskiy massif is a part of a homogenized ultrametamorphic modified basement repre-
sented different supercrustal rocks (Vasilievka suite, Teterivska series). The findings suggest that
certain areas of most homogenized plutonic features acquire homogeneous character and crea-
tes the possibility of intrusion servings anatektoidic melt. This gives granitoids signs paraautocht-
honous.

Key words: paleoproterozoic, granitoids, migmatites, tonalite, plagiogranites.
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MpunBeneHo onucaHmne NevyaHOBCKOro MaccuBa, BblAENEeHHOr O NPy NPOBEAEHNN Fe0N0rM4eCcKom
cbemkm macitaba 1:50 000. MNMpoponkeHne nccnegoBaHns MaccrBa BO BpeMs MOArOTOBKM Feo-
dU3NYECKON N TEeOXMMUYECKOn oCHOBLI ang IAM-200 no3BoAMNO NOAYYUTb NPUHLUMMANBHO
HOBbI pakTU4Yeckuin matepman o6 0COOEHHOCTSX CTPYKTYPHO-reonormieckon nosnumm MNeva-
HOBCKOI0O MaccmBa Cpeau rpaHMToua0B pambl, COCTaBe Nopoa, Ux NeTporpado-reoxXMmMmn4eckom
XapakTepucTUKe N KOMIJIEKCHOW NPUHALNEXHOCTU. [1pnBeaeH HOBbIN pakTuieckmin Matepuman
Mo BCEM JOCTYMHbLIM OOHAXEHWSM, LiefieHanpaBieHHOMY OYPEHMIO B KOHTAKTHOM YaCTW U BHYTPU
mMaccuBa. Bnepsble npoBeaeHbl CUCTEMHbIE UCCNEA0BAHNSA, HANpPaBieHHble HAa YCTaHOBIEHVE
BCEro cnekTpa OCHOBHbIX METPOTUMOB MNOPO, MacCmBa 1 BMELLAIOLLMX FPAHUTONO0B.

C reonormnyeckon To4kn 3peHns NevyaHOBCKMI MaCCUB SABASIETCA MPaKTUYECKN MOJIHOCTbLIO
rOMOreHNU3NPOBAHHOW YaCTbIO y/ibTpamMeTaMmopPdUieckn N3MeHeHHbIX obpasoBaHuin pyHOa-
MeHTa, NPeacTaB/ieHHbIX MUTMATU3VUPOBAHHbLIMUW CYMEPKPYCTasIbHbIMW NOPOAAMU BaCUSIbEB-
CKOW CBUTbI TETEPEBCKOWN CEPUUN, HAXOOALWMMUCH B CJIOXHbBIX M HEMNPEPbIBHbIX B3auMO-
rnepexogax Kak no fnarepanu, Tak n B BepTUKabHbIX HarnpasaeHusx. NMonyyeHHble AaHHbIe CBU-
LETEeNbCTBYIOT, YTO OTAESIbHble Hambonee roMoreHM3npPoBaHHbIE BCNEACTBME OCOOEHHO
VHTEHCUBHbIX yNbTpamMeTamopduyeckux npeobpasoBaHUil apeasnbl pambl npuobpeTtaioT
OLHOPOAHbIN MNYTOHNYECKNI XapaKkTep C OTAENIbHLIMUY MPOSIBIEHUAMUY OrPaAHNYEHHOW UHTPY-
311 NOPUMA aHATEKTOUOHOIro pacnnasa, YTo NpuaaeT rpaHuTongamM mMaccumsa MPU3HaKu
rnapaaBTOXTOHHOCTN.

KnroyeBsie csioBa: naneonpoTepo30oi, rpaHuTouabl, MUrMaTUTbl, TOHANUTBI, NNarnorpaHnTbI.
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BeTtyn

MevaHiBCbkMn Macus BuaineHo M.B. lenyeH-
KOM Mpu NpOBEAEeHHi poBIiT 3 reonoriyHoi
3nomkm MacwTtaby 1:50 000 (r3-50) MiBHiu-
HUM [ep>XXaBHUM PerioHasbHUM FreosioriyHnm
nignpuemcteom (MAPIT) «[MiBHiureonoriga»,
KON BiH O6yB ynepuue onucanuii B 1992 p. [lei-
yeHko, 1992]. TMpoAOBXEHHS AOCNIOKEHHS
MacuBy nig 4ac pobiT 3 NiAroToBkn reodisny-
HOi Ta reoximiyHoi ocHoBwu ana [AM-200
[Qiuyn, 2010], wo nposoaunocs umm NAOPIM,
LO3BOMIMNO OTPUMATU MNPUHLUMNOBO HOBUIA
dakTnYHNIA MaTepian NpPo 0cobNBOCTI CTPYK-
TYPHO-reosIoriyHo1 no3uuii NevyaHiBCbKOro Ma-
CUBY CEPEL rpaHiToigiB pamm, cknag nopig, ix
neTporpado-reoxiMiyHi xapakTepucTmkm Ta
KOMIMJIEKCHY MPUHANEXHICTb.

Kpim TOro, ooepxaHo HOBUI PaKTUYHNI
maTtepian 3 yCix AOCTYMHUX BiACNOHEHD, Linec-
NMPSIMOBAHOr0 OYPiHHA B KOHTaKTOBI YaCTUHI
Ta BcepeauHi macuey. Yneplie npoBeaeHo
CUCTEMHI OOCNIOXEHHS, CNPSMOBaHI Ha BCTa-
HOBJIEHHS PaAi0I0riYHOro Biky OCHOBHUX MNeT-
pOTUNIB MacmBY Ta BMILLYIOYMX FPAHITOIAIB.

lFeonoriyHa OygoBa
MeyaHiBCbKOro MacuBy
lNeyaHiBCbKMn MacuB pPO3TaLOBAHUN Y 3O0HiI
3uneHyBaHHAa BonuHcbkoro i [AHICTPOBCHKO-
By3bkoro merabnokis (OeskMmmn gocnigHnkamm
niBHiYHA YacTuHa JHICTPOBCLKO-By3bkOro me-
rabnoka Ha3mBaeTbCs [M0AINbCLKNM) Y MiBHIY-
HOMy O0pTy AHAPYLIIBCHKOI 30HW PO3JIOMIB.
MacwuB opieHTOBaHWI y MiBHIYHO-3axiAHOMY Ha-
NpPsSIMKY, Mae BUTArHYTY amebonoaibHy popmy
(puc. 1). MpuypoyeHnii oo By3na NepeTmHy nie-
HiYHOro ¢gparmMeHTy AHAPYLUIBCLKOT 30HW MN-
BGUHHOr0 PO3JI0MY 3 PO3PUBHUMM NMOPYLUEHHAMM
NiBHiYHO-3axigHOro (Bpy6niBCbKUIA Ta iHLWI PO3-
IOMIK) Ta NiBHIYHO-CXiaHOro (TeTepiBCbKnii PO3-
noM) HanpsmkiB. MacmB npoCTAraeTbCs Ha
BigcTaHb noHaza 20 KM nNpuv LWMpPUHi 61M3bKO 8 KM.
Y reo®isnyHux nonsax (puc. 1) macus Kkap-
TYETBCHA NOSUTUBHUM MarHiTHUM NOJSIEM iHTEH-
cuBHicTio 50-300 HTA. MarHiTHi aHomanii, wo
MapKyTb BUXOAM NOPiA MacrBYy Ha MOBEPXHIO
KpucTaniyHoro GyHO4aMeHTy, NPakTUYHO Mo-
BHICTIO Bi4MOBIAA0Tb MPOCTOPOBMM KOHTYpam
mMacusy. Ha BigmiHy Big LubOro, y rpaBitauin-
HOMY Moni Nnopoan macuy ikcyoTbCcs cnab-
KMMUW NIOKaNIbHUMM aHOMANIAMM CUIN TSXKIHHSA
(mo 0,4 mlan). ix koHirypadis He 1a€ CyTTEBOI
iHdopMmalLiii npo ocobnmeocTi Mopdonorii ma-
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CUBY, BigOVBaO4YM NMLLE KOHTAKTOBY YaCTUHY
MerabokiB.

PesynbTat npoBeaeHoro nig, 4ac poobiT 3
'3-50 apkywis M-35-68-b, 'y 1987-1992 pp.
[FeueHko, 1992] mopentoBaHHS MUBUHHOI
OynoBu lNedyaHiBCbKOro MacuBy Ha MigcTasi
KOMMJIEKCHOIO aHanidy Qi3n4yHux nonista reo-
NOTiYHMX OaHUX CBig4YaTb, WO MOro 3axigHa
yacTuHa noxuno (nig kytom 20°) 3aHYpPIOETLCA
y CXio—MiBHIYHO-CXiOHOMY Hanpsamky. [pu-
67IM3HO B LIEHTpanbHil YyacTuHi apkywa M-35-
68-I' KOHTaKTM 3 BMIlLYYUMM MNOPOAAMM
CTaloTb KPYTILLMMU, YHACNIOOK 4Oro MacuBs
«3aHYPIOETLCS» NI YTBOPEHHS MoAinbCbKoro
650Kka, S9KNIA € CKNagoBOK YacTuMHOW [Hic-
TPOBCbKO-Bby3bkoro merabnoka.

TyT cnocTepiraeTbCsl 3BOPOTHA KOpensuia
MarHiTHOro i rpaBiTauiMHOrO NOJiB: NO3UTUBHE
MO3ai4yHe MarHiTHe noJie 3MiHIETLCS «CMOKIn-
HUM» HeraTMBHWUM, 3POCTAE IHTEHCUBHICTb
Mons CUIN TAXIHHA 3 YTBOPEHHAM aHoManii oo
1,4 mlan (puc. 1). Lle noB’a3aHo i3 3MeHLUEH-
HAM iHTEHCUBHOCTI yibTpaMmeTaMopivHUX ne-
PETBOPEHb Y 3a3HAa4YeHOMY HanpsMky Ta
HaBNMXXEHHSAM 0,0 NPAKTUYHO HENepepobeHX
OiNsgHOK MadivyHOi cynepKkpycTasibHOI YaCTUHN
cybcTtpaty (amiboniTiB Ta KPUCTaNIYHUX CNaH-
LiB) BACW/iBCbKOI CBIiTU TETEPIBCLKOT Cepii.

Pesynbratv npoBeaeHOro MOAEN0BaHHS 3a
CENCMIYHUMMN JaHUMU O03BOASIOTb OUHUTU
pO3Max OAHOPIAHOI YaCTUHKM apeany, WO Biano-
Bifae KOHTypy lMNeyaHiBcbkoro macmy. OgHO-
pigHa YacTuHa NpeacTaBsieHa MiyToHITaMu Ta
3aKkapToBaHa Ha MOBEPXHi OOKeMOPINCbKOro
byHOAMEHTY Ha BiACTaHi HEe MEeHLUE HiX 3-4 KM.
3a uyMu NobyaoBamu LLLE HUXKYeE 3anaratoTh Oj-
JISHKN CKYMYEHHS cnabo rpaHiTM30BaHUX Cy-
nepKpycTanbHUX NOpig NepeBaxHO OCHOBHOIO
cknagy, Lo MarTb NOTYXHICTb 611M3bko 1,7 KM.

Komnnekc 061siMyBaHHS, WO € BMILLYIOUYUM
onsa NevaHiBCbKOro MacuBy, NPeacTaBieHO Mir-
MaTtuTamMm 6epandiBCbKOro KOMMIeKcy 3a cyo-
CTPAaTOM rHENCIB Pi3HOro MiHEPanbHOro CKIaay
Ta 3pigka — kpucTaniyHnx cnaHuis i amdidonitis
Oepe3HUHCbKOI TOBLLI OHICTPOBCbLKO-0Y3bKOi
cepii naneoapxeto [leryeHko, 1992; Hiuyn,
2010; Ecunuyk Ta iH., 2004; Bobrov et al., 2002].

MevaHiBCbKMin MacmB CKageHui nnariorpa-
HITOIZAaMWN, BIQHECEHUMMN HAMU 00 LWEepPEeMETIB-
CbKOro KOMMeKkcy. BoHn yTBOpEHi 3a paxyHOK
rHencie Ta amM@iboniTiB MeTaByNKaHOreHHOi
YaCTUHU BaCWJIiBCbKOI CBITU (BEPXHS NiacBiTa)
TeTepiBCbKOI cepii naneonpoTepo3oto. lNnario-

73



LIl Jo[ s
— [ 1. s e
I PR s e
[reeendt] o |11~ _]12

s/ el s

Wxans invencusnocrs, nTa Wxama inTexenswocsi, ulan

R REETI 11101 ST T T T T
§ & &2 8 £35 % E¥: 4 EOEEZ : s s ER =

Puc. 1. CnpouleHa TekToHIYHa cxemMa, MarHiTHe (niBopyy, idoniHii yepes 10 HTn) Ta rpasiTauiiHe (NpaBopyH,
penykuis byre, p = 2,9 r/cm3) nona paioHy NevyaHiBCbKOro MacuBy

MeTamopdiyHi yTBopeHHs. TeTepiBcbka cepisi: 1 — BacuniBcbka cBiTa — rHeicu 6ioTuToBi, amdibon-6ioTnToBi, amdidonitn
(BepxHs niaceita), B Mexax AHAPYLUIBCbKOI 30HM PO3/IOMIB — FHECK Ta cnaHLi 6i0TUTOBI 3 CMAIMaHITOM i rpaHaToM
(HWXHS NiaceiTa); 2 — ropoAckka CBiTa — rHencn 6ioTUTOBI 3 rpaHaToM, rpaditom, amdibonom; 3 — HoBOrpaa-BoOJIMHCbKA
TOBLUA — MikpOrHelicu 6ioTnToBi, amdibon-6ioTUTOBI. YnbTpameTaMmopdiyHi Ta iIHTPY3MBHI yTBOPEHHS. XKUTOMUPCLKUIA
KOMMJIEKC: 4 — MirMaTuTu i rpaHiT 6ioTUTOBI, ABOCNIOASHI, iHOAI 3 rpaHaToM, rpadiTom; 8a — rpaHiTh 6i0TUTOBI 3 MyC-
KOBiTOM; 86 — anniTo-nermMaToigHi rpaHiTv, nermMaTnTh (B TOMy Ynchi nodamacluabHi Tina). bepamnyiBCbkunini KOMMIEKC:
5 — MirmaTuTuK, NnariomirmMaTuTi rpaHaT-6ioTMTOBI 3 KopaiepuToMm. LLiepemMeTiBCcbknin KoMmnneke — nnariopaxitoign MNeva-
HIBCbKOIO MacuBy: 6 — nnariorpaHitv, TOHanith; 7 — KBapLOBi 4iOpUTY, pialle AiopuTn. TEKTOHIYHI NOpyLLEeHHs: 9 — 30Ha
AHAPYLWIBCHKOrO rMUBUHHOro po3nomy; 10 — cuctema nopyLueHb Bpy6iBCbkoro Ta iHLMX po3/10MiB MiBHIYHO-3axigHOro
HanpsMmky |l nopaaky; 11 — TetepiBCbknii po3aom; 12 — po3s0Mu BUCOKMX NOPSAKiB; 13 — eneMeHTu TeKCTYPHOI BNopsia-
KOBaHOCTI rHeiciB; 14 — nepexigHa 30Ha Mk BonuHcbknm Ta JHicTpoBCbko-By3bkum (Moginbcbknm) merabnokamu;
15 — OHicTpoBCcbko-By3bkuii (Moainbcbkuii) Merabnok

Fig. 1. Simplified tectonic scheme, magnetic (left, isolines 10 nT) and gravity (Buge reduction, p =2.9g/cm3,
right) field area of the Pechanivsky massif array

Metamorphic formations. Teterevsky Series: 1 — Vasylivska suite — biotite and biotite-amphibole gneiss; amphibolites
(upper part of the suite) within Andrushivka foult zone — biotite gneisses and schists with sillimanite and garnet (lower part
of the suite); 2 — Gorodska suite — biotite gneiss with garnet, graphite, amphibole; 3 — Novograd Volyn suite — biotite and
amphibole-biotite mikrogneisses. Ultrametamorfic and intrusive formations. Zhytomyrsky complex: 4 — migmatites and
granites biotite, two mica enclosing, sometimes with garnet, graphite; 8a — biotite-muscovite granites; 86 - aplite-peg-
matoid granites, pegmatites (out of scale body). Berdichevsky complex: 5 — migmatites, plagiomigmatites garnet-biotite
with cordierite. Sheremetivsky complex - plagiogranitoids of the Pechanivsky massif; 6 — plagiogranites, tonalite; 7 — quartz
diorites, less frequently diorites. Tectonic faults: 9 — Andrushivsky deep fault zone; 10 — Vrublivsky fault system and other
north-westerly direction faults (second order); 11 — Teterevsky fault; 12 — high order faults; 13 — gneiss texture elements;
14 — transition zone between Volyn and Dniester-Boug (Podilsky) megablock; 15 — Dniester-Boug (Podilsky) megablock

74 ISSN 0367-4290. leon. xypH. 2015. N2 2 (351)



rpaHitoign chdopmoBaHi B peadynbraTti iHTeH-
CMBHO MPOSBAEHOr0 ybTpameTamopdiamy, ne-
peTBOpeHi Ha npPakTU4YHO TOMOreHHi 6e3
ACKPaBMX O3HaK TEKCTYPHOI BNOPSAAKOBAHOCTI
nopoau, Lo NPOXoaunn CTagilo po3nnasy.
paniToigM, wo cknagatoTb [eyaHiBCbkMi
MacuB, [o0pe BUBYEHI HaMM B LUTYYHUX
(kap’epn) Ta NpMPOAHUX BIACAOHEHHSX, a
TaKoX Yy KEPHi YACNEHHUX CBEPAIOBUH. KOHTaKT
3 nopogamMu pamMm Handitkilwe AOCTIOXKEHUNA Y
NiBAEHHO-3axigHi YaCTMHI MacuBY B PalioHi Cin
Xumpuy i Meyvanieka. Tyt npu M3-50 HaNpUKiHL
1980-x pokiB [lenueHko, 1992] npongeHo npo-
&inb kapTyBanbHMX (cB. 835-838 Ta iH.) i noxu-
X CTPYKTYpHUX (cB. 965, 967) cBEPASIOBUH Ta
y 2007 p. [Aiuyn, 2010] npobypeHo iHTepnpe-
TauinHy ce. 1. Micue npodginio 6yno obpaHo
TakuM YMHOM, LWOO BiH NEpPeTHYB NoKasbHUN
MarHiTHUI rpagieHT, SKui iHTepnpeTyBaBCH
reodi3rkamu B AKOCTi PO3PUBHOIO NOPYLLEHHS,

Puc. 2. [eonoriyHa kapTa Ta po3pi3u [evaHiBCbkoro
MacuBy

1 — ToHaniTm i nnariorpaHitn; 2 — KBapuoOBi AiopuUTK i
nioputun; 3 — rHeicn, amdibonitn (Bacuniscbka ceita);
4 — poanomu; 5a — napameTpuyHi cB. 1 Ta 2; 56 — Bigcno-
HeHHs1; 6 — npodini ceepaNoBUH. Ha po3pizax: 7 — Biak-
nagn ocagoBoro 4oxna; 8 — mirmatutu dyHOaMeHTy;
9 - TOHanitM, kBapuosi gioputn. 10 — nermaTuUTU.
BnakuTHa kpuBa Hag, po3pi3oM A-B — iIHTEHCUBHICTb Mar-
HiTHOro nong (AT); 4epBOHAa KpMBa — iIHTEHCUBHICTb rpaBi-
TauiiHoro nona Ag B cTBopi Npodinto. MyHKTUPHA iHis
cB. 1 —ii npoekuia y nnowmHi npodinto. Lindpn Ha pucyH-
Kax — NeTpoTUnmn oTpruMaHoro poapiay. Ce. 1: 1 — kBapuo-
BUI [jopuT enifoTn3oBaHuii cepeaHbo-apiOHO3epPHUCTUN
6i0TUT-POroBOOOMAaHKOBUI (LLIEPEMETIBCLKMIA KOMMIEKC);
2 — nermaTuT pigkicHomeTanesui; 3 — KceHoniT amdibo-
niTy (3eneHe, no3amacwitabHe); 3, 4 — mirmaTuTV Naneo-
COMHi 3a paxyHOK Pi3HOMaHITHOro CyrnepkpycTasbHOro
cybcTparty (6epanyiBcbkunii komnnekc). Ce. 2: 1 — nnario-
rpaHiT poroBoobmaHkoBuii; 2, 3 — ToHaniT amdibon-
GioTuToBUIA; 4, 5 — TOHaniTK, iH'ekoBaHi cybCiYHUMUK
Ta 3rigHMMU rHencyBaToCTi KBapL,-MOAbOBOLLNATOBUMM
npoxwnkamu. XXoBTe — yTBOPEHHSI 0Ca0BOro Yoxna; 3e-
neHe — penikTn cybcTpaTy (BacuniBcbka CBiTa); YepBOHE —
nerMaTuTu

Fig. 2. Geological map and cross-sections of the
Pechanivsky massif

1 — tonalite and plagiogranites; 2 — quartz diorites and
diorites; 3 — gneisses, amphibolites (Vasylivska suite);
4 — faults; 5a — parametric drilling wells 1 and 2;
56 - outcrops; 6 — profiles of the drilling wells. In sections:
7 —the sedimentary cover; 8 — migmatites of the basement;
9 — tonalite, quartz diorites; 10 — pegmatites. Blue curve
over cross-section A-B — the intensity of the magnetic field
(AT); red curve - the intensity of the gravitational field
Ag along profile. Drilling well dotted line (DW) 1 - its pro-
jection on the plane of the profile. The numbers in the figu-
res — the rocks petrotypes. Drilling well 1: 1 — quartz diorite
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yepes Lo KOHTaKT MacvBy 3 NOpPoAaMu pamu
BM3HA4YaBCS Ha TOM Yac sIK TEKTOHIYHUNA.

3a oTpuMaHuMK pesynbratamm BypiHHS
BCTAHOBJIEHO CNeun@iYHUA NOXUNUIA CiYHUN
KOHTAKT 3 YTBOPEHHAMU DYHOAMEHTY B 3axigHin
YaCTUHiI MacmBy. KOHTaKT npeacTaBneHnin Mir-
MaTuTamn 6epan4iBCbKOro KOMMAEKCY i3 3aHy-
PEHHAM 3axiAHOro Kpakw MacuBYy Y CXigHOMY
HanpPsaMKy 6e3 6yab-KMX CYTTEBMX O3HAK HasAB-
HOCTi PO3PUBHUX MOpPYLUEHb (pUc. 2, po3pi3
niBopyy). JaHi reodisnyHmnx gocnigxeHb CBep-
ONOBUH MIATBEPOXYIOTb ONUCAHUI XapakTep
KOHTAKTY: YB'A3YI0UM pe3yfbraTh KapoTaxy Ta
reosioriyHoi AokymeHTauii no cs. 1, 9651 967,
Ha BiOpi3Ky 611M3bKo 1 KM BCTAHOBJIIOETLCA NO-
Xuie Moro nagiHHe nig kytom 20° y niBHiYHO-
CXiAHOMY HanpPsIMKYy i3 HE3HAYHOIO 3MIHO (0
25-30°) kyTa nafjiHHg nicna nepeTuHy cB. 965.
Lle Hapae 3axiHOMY KOHTaKTy MacuBy rpnbo-
noaibHoi dpopmMu (puc. 2, po3pi3 NiBOpyY).
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(Sheremetivkky complex); 2 — re metall pegmatite;
3 — green: amphibolite xenoliths (scale outside), 3, 4 — mig-
matites (Berdichevsky complex). Drilling well 2: 1 — horb-
lande plageogranite; 2, 3 — amphibole-biotite tonalite;
4, 5 - tonalite with feldspar quartz-veins. Yellow — a sedi-
mentary rocks formation; green — relics of the substrate
(Vasylivska world); red — pegmatites
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Cg. 965 B npodini po3tawioBaHa B KpanHin
niBOEHHO-CXIiAHIN MOro YacTuHI | € HanBiNbLL
BigOaneHolo Big, MOro 3axigHoi rpaHuudi. [o
rmMubunHu 206 M Lieo CBEPAIOBUHOK PO3KPUTI
KBapUoBi fiopuTh aMdibon-6i0TUTOBI 3eN1eHY-
BaTO-Cipi NnepeBaxHO ApPiOHO3epPHUCTI napa-
NenbHO-CMYracToi, iHo4i MaCUBHOI TEKCTYpPKU
LEPEMETIBCbKOro komnnekcy. B iHTepBani
206,0-210,0 M po3bypeHo cynepkpycTabHAI
cyOCcTpaT BMILLYOHOIro MOPOAHOIr0 KOMIMIEKCY
— TrHelcu rpaHaT-6i0oTUTOBI Cipi 40 TEMHO-
Cipux OpibHO3EPHNCTI HEYITKO CcMyracTi bepes-
HMHCBKOT TOBLLj OHICTPOBCbKO-0Y3bKOi cepii
naneoapxet, ki MOCTYNOBO 3aMillyloTbCH
rpaHaT-6i0TUTOBMMM CBITNO-CipUMK 40 Cipux
cepenHbo-APIOHO3EPHUCTUMIN MirMaTUTamMm
6epandiBCbKOro Komnnekcy. B mexax iHTep-
Basly y BUIMNSAi KCEHONITIB cepen MirmaTtuTis
NoLUMPEHi TakoX ApiOHO3EPHUCTI i3 3eNeHyBa-
TUM BiATIHKOM am@iboniT NOTYXHICTIO 00
20-30 c™m (KceHoniTK BacUNiBCbKOI CBITU TeTe-
PIiBCbKOI Cepii naneonpoTepo30i0).

Cg. 967 (puc. 2) rpaHitoign wepemeTiB-
CbKOIr0 KOMIJIEKCY (MepeBaxHO KBapLLOBI Aio-
putn amdibon-6ioTMTOBI 3 HEPIBHOMIPHUM
CNiBBIAHOLLEHHAM TEMHOKOJIIPHUX MiHEpPaniB
Cipi i3 3eneHyBaTUM BIiATIHKOM MNEPEBAXHO
OPIOHO3EPHUCTI, HEYITKO CMYracTOi TEeKCTYpMU,
pigwe nnariorpaHit 6i0TUTOBI) PO3KPUTI 40
rnnéuHn 96 M. 3i 100 M NPOCTEXYIOTLCS Mir-
MaTUTU KOPAIEPUT-rpaHaT-0iOTUTOBI 3 penik-
Tamu rpaHat-, rpadiT-, CUNiIMaHIT-6i0TUTOBUX
rHenciB. Y3g0BX 30HM €K30- Ta eHOOKOHTaKTYy
NPOosiBfIEHI BTOPUWHHI 3MiHW nopig, BigMmivya-
I0TbCS MiABULLEHA TPILMHYBATICTb i CynbdigHa
MiHepanisauisa. B 30HI KOHTaKTy rpaHitoigis
MacuBy 3 NOpoOAaMU pamMu BUSIBIEHI MermaTu-
TOIOHI rpaHiTU CBIT/I0-POXEBI HEPIBHOMIPHO-
([0 rUraHTo-) 3€PHUCTI, MaCUBHI MOTYXHICTIO
65113bko 3 M. Y HUX DIKCYIOTbCS NAIBKN rema-
TUTY, LL,O BUMOBHIOKTb MiXK3€PHOBUM NPOCTIp
cepeg nopdipoBUAHUX BUAINEHb NONLOBOIO
winaTy. IX MarHiTHICTb, SIK | MarHiTHICTb KBapLLO-
BUX [iOPUTIB, SMEHLLUYETLCH MO Nnartepani 3 Ha-
ONMXEHHAM 00 BMilLytoUnx nopin. KoHTakTm
KBApUOBMX AiOpUTIB i aMpiboniTiB 3 HUMMU
npeacTasiieHi 30HaMW HACUYEHHS NTenKoKpa-
TOBUX MPOXUIKIB KBAPL,-MOJIbOBOLLMNATOBOrO
CKJliagy NOTYXHICTIO B NepLli caHTUMeTpU. AHa-
JIOTIYHUI PO3PI3 PO3KPUTO i CB. 1: A0 MUOUHN
96 M — nnariorpaHiToigm MmacuBy (LLepPeEMETIB-
CbKWNIA KOMMIEKC), HUXYE — MIrMaTUTU pamu
(6epanyiBCbKMiN KOMMIEKC).
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BypiHHAM BMBYaNMCb TakoX i CXioHi KOH-
TakTu MacuBy (puc. 2, po3pi3u MNpaBopyH).
Y NpMKOHTaKTOBMX YacTuHax nopoau MNeyaHis-
CbKOFO MacuBY MICTATb MEPEBAXHO APiOHI
KCEHONITKU MNOoPi4 pamMu; 4acTo BigMIYalOTbLCH
iH’ EKLIMHI NPOHUKHEHHS B HUX rpaHiToiaiB. KoH-
TakTOBWI BNIMB KBAPLIOBUX AiOPUTIB HA NOPOAN
pamMun BUPAXEHU K B MiHEpanbHUX (BioTUTN-
3auis, pPO3BUTOK CUNIMaHITY, KOPAIEPUTY,
KBapLL-MniarioksiazoBux METaCOMAaTUTIB), Tak i B
CTPYKTYPHO-TECTYPHUX (NepekpucTanisauia 3
YKPYMHEHHSAM 3€PHUCTOCTI, NosiBa rpaHobnac-
TOBMX, NOPGip0OOAACTOBMX Ta KaTakNaCTUYHNX
MIKPOCTPYKTYP) HOBOYTBOPEHHSIX.

Y koHTypax MevyaHiBCbKOro MacuBy crocre-
piraloTbCa OiNSHKN cknagHoi KoHgIrypauii (wo
NMEBHOIO MIPOIO MOBTOPIOE KOHTYPU MacuBey), oe
MirMaTuT pamMu BHaCNigoK iHTEHCUBHO NPOSiB-
JIEHOro ynsTpameTaMmopdiaMy nepeTBopeHi Ha
NPakTUYHO rOMOreHHi (6e3 sickpaBUX 03HaK
TEKCTYPHOI BNOPSAAKOBAHOCTI) FpaHiToign, Wwo
npoxoounn crtagito pos3nnary. ToOTO MoBa
MOXEe NTU NPO O3HaKK ynbTpamMeTaMopdOoreH-
HUX €BTEKTOIAHUX BUMNNABOK ceperl, YTBOPEHb
cybCcTpaTy BMILLYO4Oro MOPOAHOro KOMIMIEKCY
1K OHOrO 3 MexaHi3amMiB GOPMYBaHHS Ta Oxe-
pen rpaHitoigHoro marepiany evyaHiBCbKOro
MacuBy. 9K NpaBuIo, BOHU XapakTepusytoTbCs
NOCTYNOBMMM Nepexofamu 3 MirmMatuTamu, Lo
MICTSITb Pi3HOIO MipOt0 NepepobneHuii cynep-
KpycTanbHU cyocTpart. Y Mipy HabnmxeHHs 0o
TakuUX OiNHOK MakCUMasibHOT aHAaTEKTUYHOI Fo-
MOreHi3aLii B MirmMaTuTax nocnigoBHO NiaCuIo-
€TbCHA IHTEHCMBHICTb MOLIAPOBUX iH’EKLIN
HEOCOMHOr0 MariorpaHiToigHOro maTtepiany,
Lo HabyBae NpPakTUYHO MOBHOT OQHOPIAHOCTI B
MeXax BnacHe macuBy. Tam BiH npeacTasne-
HWI KBApPLOBUMUW AiOpUTaMU, TOHAJITaMu i nna-
riorpaHiTaMu B 3aneXHOCTI Big, Tuny cybcTpary,
LL,O MEPEKPUCTANI3OBYETLCS (BiAMNOBIAHO aMdi-
OoniTn, KpUCTanivyHi cnaxui, nnariorHencu). Y
Takux BunNagkax nnariorpaHiToign macmsy
4aCTO XapaKTePU3YITbCS iH’ EKUIMHUMN (IHTPY-
3MBHMMW) CMiBBIOHOWEHHAMMN 3 MirmMaTuTamm
pamu Ta iX He3Ha4YHUMM 3a 0OCArom pparMmeH-
TaMu BCcepeamnHi caMmoro Macuay (puc. 2).

Takmm 4mHOM, nnariorpaniToian Nevyanis-
CbKOr0O MacuBY 3akapTOBaHi YUCEHHUMU
cBepAioBMHaMu, NnpobypeHnmMmn y Aea etanu —
BignosigHo y 1987-1992 (KIFK-100, kapTy-
BasibHi Ta NOXMIi CTPYKTYPHO-KapTyBasibHi) Ta
2003-2010 pp. (iHTepnpeTaujiiHe OypiHHS), Ta
BiZICNIOHEHI Yy BOX JIICOBUX Kap’epax Ha niBHiy-
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HOMY CXOZi CBOro apeasy po3noBCIOOXEHHHA
(puc. 2, 3). docTaTHIiCTb, PI3BHOMAHITHICTb i
CTafifHICTb OTPUMAHOro pakTUYHOro marte-
piany Ta Moro PiBHOMIPHMIA PO3MNOAIs MO MAOLL
LOCHIOXEHb A€ 3MOry 34iNCHUTU reonoriyHe
KapTyBaHHS MOBEPXHi KpucTaniyHoro pyHaa-
MEHTY Ta BCTAHOBUTN OCHOBHI pucK Oya0Bu Ta
ckflagy MacumBy.

ToHaniTnm cepeaHbO3EePHUCTI | KBAPLLOBI Ajo-
pUTU cepeHbo-APiOHO3EPHUCTI MACUBHI | He-
YiTKO cMyracTi, 06uaBa NYyTOHIYHOrO BUMMSAY,
€ OCHOBHMMW neTpoTunammn [leyaHiBCbKOro
macuBy (OuB. Tabnuuo, puc. 2, 3, a-r). Mak-
POCKOMIYHO BOHM Oy>Xe CXOXi, BiAPi3HAIOTLCA
rOJIOBHMM 4YMHOM 3a XiMiYHUMM CK1iagoM, Lo
00OYMOBIIOETLCS HECTINKUM CMNiBBIAHOLEHHSIM
KBapLy, nnarioknady Ta TEMHOKONIPHUX MiHe-
panie. HasiBHICTb B nnariorpaHitoigax Mmacusy
3rigHVX i3 THEMCOBATICTIO PIBHOBENMKOI MOTYXK-
HocCTi (1-3 cM) NpoXunKkonoaibHNMX HEOCOMHUX
BUAINEeHb MicUAMKW HaZatoTb iM (0COBNMBO TaMm,
e ix KinbkicTb HabnuxaeTbcsa 0o 10%) Burnany
HEOCOMHUX MirMaTuTIB. lHOAj NepekpucTaniso-
BaHUIN cynepkpycTanbHuUin cybcTpat 6ioTnto-
BUX MJarorHencis 1a KpUCTaniyHUX CnaHuiB
MPakTUYHO HE BCTAHOBIOETLCS.

MnariorpaHiTi (TPOHA EMITU) NEPEMIHHO-
ro MiHepanbHoOro cknagy (6ioTuToBI, 6IOTUT-
amdibonosi) npeacraBneHi cipyumu, CBITNO-
Ta TEMHO-CipUMM nNOpPOAaAMU  MNPAKTUYHO
romMoreHHoi 6ynosu 6e3 0yab-aK1x 03HaK Ha-
SIBHOCTI ANPEKTUBHNX TEKCTYP. MacuBHi, og-
HOPIAHI, cepeaHbOo3epHUCTI. MiHepanbHUn
cknapn (%): 6iotut — 3-8; amdidbon — oo 6-8;
nnarioknas — oo 65; keapu, — oo 30. CtpykTypa
rinigiomopdHO3epHMCTa 3 efleMeHTaMn 6nac-
TOoBUX (puc. 3, o-3).

ToHanitu 6iotut-amdibonosi, ampidonos.i
YTBOPIOKOTb PI3HOT HOpMU | pO3MIpY Tina, Ham-
OinbLue 3 Akux carae 2x1,5 km. Lle cBitno-cipi,
cipi, iHKoNM 3i cnabkumM 3efieHyBaTUM BiATiH-
KOM cepeaHbo-apPibHO3EPHUCTI PIBHOMIPHO-
3epHuCTi nopoan. MiHepanbHun cknag, (%):
nnarioknas (oniroknai) — oo 60; kBapu —
20-35; poroBa obmaHka — go 8-12; 6iotut —
5-7. Ctpyktypa rinigiomopdHO3EepHMCTA
(puc. 3, n-m).

Keapuogi gioputu 6ioTnToBi Ta amdibon-
GioTnToBi (puc. 3, H, 0) — LLe NepeBaxHO Cipi,
pigLue 3eneHKyBaTo-Cipi cepeaHbo-apibHO3ep-
HicTi nopoaw. MNig MiKpoCKONoM CTPYKTypa rini-
nioMopdHO3EPHNCTA, HESAICHO NOPdIipoBMAaHA.

Pe3ynbraTn XiMmiyHMX aHanisiB giopuTiB, KBapLOBUX AiOPUTIB Ta TOHaNITIB
The results of chemical analysis of diorite, quartz diorite and tonalite

Ne

n/n SiO2 | Al2O3 |FeoO3| FeO | TiO2 | MnO | CaO

KoO+

MgO NasO

K20 | NaoO P20Os5 | SO3 | BIM | Cyma

—_

58,54|18,44| 0,99 | 6,61 | 0,61 |0,137| 3,59

3,193,112 | 1,85 | 497 0,348 | 0,06 | 3,08 | 99,96

59,13(16,53 | 1,82 | 4,42 | 0,73 | 0,082 3,83

3,70 | 2,73 | 4,53 | 7,26 | 0,74 | 0,45 | 1,48 | 100,17

56,72 (16,29 | 1,81 | 6,38 | 0,69 | 0,124 5,55

4,13 3,53 | 3,55 | 7,08 {0,371| 0,10 | 0,48 | 99,72

53,52 (18,05| 0,72 | 7,75 | 0,81 | 0,094 | 6,23

517 | 2,74 | 2,68 | 5,42 | 0,056 | 0,87 | 0,66 | 99,69

56,04 | 16,22 | 2,07 | 6,27 | 0,81 | 0,137 6,11

2,84 | 4,75 | 3,35 | 8,01 | 0,44 | 0,19 | 0,42 | 99,65

63,62 | 14,67 | 1,28 | 3,70 | 0,58 | 0,071 4,44

2,41 2,87 |4,03]|69 | 022|009 1,80 99,78

62,23 | 14,71| 1,48 | 5,08 | 0,73 | 0,106 | 5,71

3,70 1,32 | 3,35 | 4,67 | 0,18 | 0,12 | 1,16 | 99,88

62,50 | 15,84 | 0,58 | 4,86 | 0,39 | 0,077 3,93

3,87 12,10 | 3,56 | 5,66 | 0,15 | 0,04 | 1,83 | 99,74

Ol | N|Oo|lo| b WO

66,24 | 15,06 | 0,79 | 5,58 | 0,47 | 0,043 | 2,09

2,76 | 3,00 | 3,08 | 6,08 |0,089| 0,27 | 0,74 | 99,94

—_
o

65,00| 16,20 | 1,02 | 4,12 | 0,41 | 0,082 | 5,78

1,98 | 1,36 | 3,61 | 4,97 | 0,108 | 0,06 | 0,32 | 99,89

—_
—_

66,20 | 15,60 | 1,09 | 4,10 | 0,55 | 0,077 4,39

1,98 | 1,41 | 3,75 | 5,61 |0,135| 0,06 | 0,38 | 99,73

12

65,96 | 16,44 | 1,43 | 4,73 | 0,46 | 0,059 | 2,32

293 |1,85|290 | 475 |0,097| 0,12 | 0,84 | 99,83

lMpumitka. NMopopaHi pisHoBuau MNMevariBcbkoro macuey: gioputn: 1 —cB. 425, m. 59,0 m, 2 — cB. 967, . 59,5 m,
3-¢8B.970,m. 130,0m,4 —cB. 974, . 178,5 ™M, 5 — cB. 438, . 39,0 m; kBapuoBi gioputn: 6 —cB. 438, . 36,5 m,
7 — cB. 800, rn. 228,8, 8 — cB. 967, rn. 95,5 m; ToHanitn: 9 — cB. 969, rn. 155,5 m, 10 — cB. 970, . 114,5 m,

11 -cB.971,m. 213,5m, 12 - cB. 972, rn. 100,0 m.
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Puc. 3. paHiToigHi neTpoTtunu NeyvyaHiBCbkOro MacmuBy

a-T — BiIC/IOHEHHS NICOBUX Kap’epiB: @ — MiIrMaTuUTK NapanesibHo-CMyracTi HEOCOMHi; 6 — MirMaTUTX HEOCOMHI romore-
Hi30BaHi; B — KOHTAKT rpaHiTO-rHeicy 3 6i0TUTOBUM TOHANITOM; I — FOMOr€HHi 6i0TUTOBI TOHANITK; A—0 — WNidun 3 KepHa
cB. 1, 2: o — nnariorpaHit 6ioTuToBwMiA (cB. 1, M. 108,3 M), Hik. -; & — Te came, Hik. +; X — nnariorpaHit 6ioTutoBuii (cB. 1,
rn. 50,4 m), HiK. - ; 3 — Te caMe, Hik. +; 1 — ToHaniT amdidon-6ioTntoBuii (cB. 2, M. 53,1 M), Hik. -; K — Te came, Hik. +;
N — ToHaniT 6ioTuT-amdibonosuii (cB. 2, . 80,3 M), Hik. -; M — Te came, HiK. +; H — KBapL,oBuUiA AiopuT (cB. 1, . 76,3 M),
HiK. -; 0 — Te came, HiK. +; N — nermMaTuT 6ioTUT-KBapLL-MiKpOKJiH-crnogymeHoBuii (LLieByeHkiBCbke poaoBuLLe, cB. 27599,
rm. 178,3 m); p — KBapL-MiKPOKiH-CNOAYMEHOBUI NErMaTUT KPYNHONErMaToigHOi CTPYKTYPW, OKUCHEeHUN (LLieBueH-
KiBCbke pomoBuLle, cB. 27599, rn. 182,7 M); ¢ — nermaTnT KPpYNnHO3EPHUCTUI cipo-poxesunid (cB. 1, . 102,0 m, 3pasok
M-1/10) anatnt-6i0TUT- (4ePBOHI LMPPU HA PUCYHKY C) kBapLy(3)-cnogyMeH(1)-MikpokniHOBUIA(4); T-4 — CNOAYMEHOBI
nermaTntn LLieByeHkiBcbkoro pogosuiLa (T—¢) Ta MNevaHiBcbkoro Mmacuey (x—4) nig, Mikpockornom. Spd — cnoaymMeH;
Di — pioncupg, Fsp — kaniwnat; T — Tpy cuctemm neptuTie B MikpokiHi lll (wnid 010-a, 36. 47); y — cnogymeH | 3 npo-
Xunkamm Kkeapuy no cnaiHocTi (poTo wnida 311/8, 36. 100); ¢ — ixTiorninTn kBapuy B cnogymeHi | (poTo wnida 311/4,
36. 100); x-4 — cnogymeH i gioncupa y nermatutax lNeyaHiBcbkoro macusy

Fig. 3. Studied granitoids petrotypy of the Pechanivsky massif

a-r — outcrops in the forest quarry: a —-migmatites with the substrate; 6 — homogenized migmatites; B — contact between
granite-gneiss and biotite tonalite; r — homogeneous biotite tonalite; g — biotite plageogranite (DW 1, d. 108,3 m), nicole
-; e —the sam, nicole +; x — biotite plageogranite (DW 1, d. 50,4m), nicole -; 3 — the same, nicole +; n —amphibole-biotite
tonalite (DW 2, d, 53.1m), nicole -; k — the same, nicole +; n — biotite-amphibole tonalite (DW 2, d. 80,3m), nicole -;
M — the same, nicole +;H — quartz diorite (DW 1, d. 76,3 m), -nicole -; o — the same, nicole +; n — microcline-spodumene-
biotite-quartz pegmatite (Shevchenkivsky deposit, DW 27599, d. 178,3 m); p — microcline-spodumene-biotite-quartz
pegmatite with coarse grained structure, oxidized (Shevchenkivsky deposit, DW 27599, d. 182,7 m); ¢ — gray-pink peg-
matite coarse grained (DW 1, d. 102,0 m sample P-1/10) biotite-apatite- (red numbers in Figure c)- quartz (3)-spodumen
(1)-microcline (4). T-4 — Spodumene pegmatite of the Shevchenkivsky deposits (T-¢d) and the Pechanivsky massif (x-4)
under the microscope. Spd — cpodumen; Di — diopsyd, Fsp — K-feldspar; T — three perthite systems in microcline Ill (sam-
ple 010-a, zoom 47 x); u — spodumene | and quartz veined by cleavage (photo sample 311/8, zoom 100 x); 4- quartz’s
ihtioglipts in spodumene | (microphotograph of the petrographic thin sections 311/4, zoom 100 x); x-4 — spodumene and
diopside in the pegmatites of the Pechanivsky massif
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[oNn0BHMMM NOPOLOYTBOPIOIOYMMU  MiHepa-
namMu € 3Bm4yainHa porosa obmaHka (5-20%),
nnarioknas (55-65%), 6iotnt (0o 5-7%), kBapL,
(5-20%), kaniwnat 3 03HaKamMy BTOPUHHOIO
MOXOOXXEHHS (80 5%).

Aioputmn amdibonosi — Nnopoam cipo-4op-
HOro, 3eNeHKyBaTO-TEMHO-CIPOro KOJibopy.
YTBOPIOOTb HE3HAYHI 32 po3mMipamu Tina. lig,
MIKPOCKOMNOM CTPYKTYypa rinigiomopdHo3ep-
HUCTa, HEACHO nopdiposugHa. [010BHUMU
nopoaOyTBOPIOKYMMU MiHEpanamMm € 3BU-
yariHa poroBa oomaHka (a0 30%), nnarioknas
(mo 70%).

3HaxXOoKEHHS Ha O0CUTb HEBENUKUX AOi-
JNISHKAX LWTY4YHMX BIACNIOHEHb SK MirmMartuTiB,
TakK i FOMOreHHUX nnaariorpaHiToiaiB CeiaYnTb
NMpo 65IM3bKICTb PO3TalLlyBaHHS iX KOHTAKTOBO1
30HU, 3 OAHOr0 OOKY, Ta 6M3bKNKA [0 NapaaBs-
TOXTOHHOIO XapakTep roOMOreHHUX nnariorpa-
HiTOIAIB — 3 iHWOro. OTXe, reonorivyHi 03HaKkm
BKa3YylOTb Ha MOXJIMBICTb YTBOPEHHS FOMOMEeH-
HUX NNariorpaHiToiaiB BHACNiAOK roMoreHisauwji
Ta aHaTeKTOoIgHOro NMaaBNEHHS OKPEMUX Aing-
HOK MiIrMaTUTOBUX apeaniB Ha BiNibLL MMBOKMX
PiBHAX Ta HAOXOOXXEHHA YTBOPEHMX YHACNIA0K
LbOro po3nnasiB y rinCOMeTPNYHO BiAHOCHO
OinbLL BUCOKIi PiBHI 3 0OMEXEHVMM BiACTaAHAMM
Mirpauii. Tak, y H13Li kap’epiB NMiBHIYHO-3axig-
HOI YaCTMHW MacuBY OOQHOPIOHI TOHaNITK aco-
LLIIOIOTb 3 MirMaTuUTamm pPidHMX MOP@ONOriYHNX
TUNiB, cepen AKX OOMIHYIOTb napasnesbHo-
CMYyracTi HEOCOMHI pi3HOBUAM (puc. 3, a-B).
KoHTakTn MixX TOHanirfamu Ta Mmirmatmtamm go-
CUTb YiTKi, Pi3KiCHi.

TaknmMm 4YMHOM, 3 reosioriyHOT TOYKM 30pYy
lMeyaHiBCbKNIA MacumB € NPAKTUYHO NOBHICTIO rO-
MOr€EHI30BaHO YaCTUHOKO YlbTpamMmeTamMop-
®IYHO  3MiHEHUX YTBOPEHb QYHOAAMEHTY,
NpeacTaBfeHNX MirMaTU30BaHUMWU CKymnep-
KPYCTa/lbHUMWN  YTBOPEHHAMW  BaCUNIBCbKOI
CBITM TETepIBCbKOI Cepii, WO 3HaxXoaaTbCsa y
cknagHux Ta 6e3nepepBHUX B3aeMONepexoax
SIK 3@ naTtepasiio, Tak i y BEPTUKaNbHUX Ha-
npamMkax. OTpMMaHi gaHi ceig4aThb, WO oKpemi
HarbiNbLL rOMOreHi30BaHi yHacniaoK 0cob1MBO
IHTEHCUBHUX yNbTpaMmeTaMopP@iYHUX NEPETBO-
peHb apeanu pamMu HabyBalTb OOHOPIAHOrO
NAYTOHIYHOIO XapakTepy 3 OKpeMmmMu nposi-
BaMu obmexeHoi 3a obcsiramu iHTpy3ii nopLiin
aHaTeKkToiAHOro PO3naBy, WO HAAAE MPaHITOI-
[aM MacuBy O3HaK NapaaBaTOXTOHHOCTI.

9k B>XX€ 3a3Ha4asnoCb BULLE, MPU BUBYEHHI
niBAEHHO-3axi4AHOro Kpak MacuBy BUSBIEHO,
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LLLO 30HY KOHTaKTY LLepPEMETIBCbKOIro i 6epam-
yiBCbkOro komnnekcis (cB. 1, iHTepsan 101,5-
104,3 m; cB. 967, iHTepBan 96,5-100,0 m)
iH’EKYIOTb KPYNMHO3EPHUCTI CipO-pOoXeBi ana-
TUT-BI0OTUT-CNOAYMEH-KBAPLL-MiKPOKJiHOBI
nermatutn (puc. 2, 3, ¢) Ta enigo3nTu, Lo
PO3BUBAKOTLCA Y 30HAX TEKTOHI3aLii Ta CUH-
XPOHHUX METACOMATUYHUX KOHTAKTOBMX 3MiH B
0bcasi 20-caHTMeTpoBOro apeany. lNerma-
TUTN SBNSIIOTb COOOK OOCUTb OOHOPIOHY Y
PEYOBMHHOMY BiJHOLLEHHI MOPOAY KPYrnHO3ep-
HUCTOI CTPYKTYPU Ta MACMBHOI TEKCTYPW PO-
>KEBOIr0 KOJIbOPY. BEpXHin KOHTaKT nermMaTuTiB
3 FOMOreHHMMM Nnariorpaxitoigamm NevyaHis-
CbKOro MacuBy OOCUTb YiTKUI, Pi3knin. B Ha-
MPSMKY A0 HMXKHBbOIO KOHTaKTy B NermatmuTax
crnocTepiraeTbCcl 0COGMBO BigYYTHE 3HU-
>KEHHS1 CTYNEHSA KPUCTaNi4YHOCTI, WO CTBOPIOE
i1103il0 «MOCTYNOBOro» nepexoay y rpaHitoigm
pamMu. AHanoriyHi XWNbHI TiNna nermaTtuTis
cnocTepiratnTbCa No BCil NOLL MacuBy, ane
MaKCUMaNIbHOI  KOHLEHTpauii HabyBaloTb
Onmkye 00 KOHTAKTIB 3 BMILLYKOYUMM NOPO-
hamu pamu (puc. 3, a-r).

Ha puc. 3, ¢ (poTo kepHa nermaTtuTty cB. 1)
BWOHO, LLLO KBapL, YTBOPIOE MPOPOCTAHHS Y
61i00-poXeBOMY KanieBOMY MOJILOBOMY LUNATI
Ta cnogymeHi. CnogymeH 6nigo-XoBTO-cana-
TOBOrO KOJIbOPY, 3 LIOBKOBUCTUM OJINCKOM
NAacTUH y MNAOLWMHI AOCKOHAN0 BUPAXEHOI
CNarHOCTI, Mage YiTki kpucTanorpadidni popmm
3 GinipamMiganbHUMK 3aBEPLUEHHSAMU TOPLLB
KOPOTKOMPU3MATUYHUX KPUCTanis, pPO3MIp
akux carae oo 3-4 cM. HasgHi ix npopoCcTaHHs
KkBapLoM. BioTuT yTBOpIoE BKpanieHononibHi
CKYMYEeHHs NakeTiB JIyCOK Yy MPOPOCTaHHI 3
KBapUOBUMU BUAINEHHAMW. ANaTUT YyTBOPIOE
OpibHi (0 2-3 MM) i3OMeTpUYHI KpucTanu 3e-
JIEHOrO, 3eSIeHKyBaTO-61aKMTHOro KOJIbOPY.
MeTanit 3pigka NPUCYTHIN y BUrNSA4i arperaTto-
NOAiOHMX CKyNYeHb APiIOHUX KpUCTaniB.

[ns nopiBHAHHS HaMy 00paHO aHaNoriyHi
3a ck1agoM KnacuyHi nermatutm LLieByeHkiB-
cbkoro pogosuua [lcakos, 2006]. Ha puc. 3, n
y  6ioTUT-KBapL,-MiKPOKJ/iH-CNOAYyMEHOBOMY
nermatuTi LLleB4YeHKIBCbKOro poaosuLla gobpe
BWAHO, LLIO BIOTUT YTBOPIOE BKPanieHonoaibHi
CKYMYEHHS MakeTiB NyCOK Yy MPOPOCTaHHI 3
iHWKMK MiHepanamun. Ha puc. 3, p HaBeaeHo
300paXkKeHHs AeLLO iHLLIOro 3a BUMSA0M KBapLL-
MiKPOKJ1iH-CNOAYMEHOBOIO NErMaTmTy KPYnHO-
nermaTtoigHoi cTpykTypu. Ha puc. 3, ¢ Hamun ans
MOPIBHAHHSA HABEAEHO TaKOX POTO 3Pi3y KepHa
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3 KPYMNHO3EPHUCTOr0 CipO-pPOXEBOro anaTuT-
6ioTUT-KBaApPL,-CMNOAYMEH-MIKPOKIIHOBOTO
nermMaTuTy, ONMCaHOro Ha KOHTaKTI nnariorpa-
HiTOIAIB [Me4aHiBCbKOro MacuBy Ta MirMaTuTiB
BMILLLytOHOIO MOPOOHOI0 KOMIJIEKCY.

BucHoBku

lMe4vaHiBCbKMIN MacKB NOKasni30oBaHU B 30Hi
34s5ieHyBaHHA BonnHcbkoro i JHiCTPOBCLKO-
Byabkoro merabnokis y nisHiYyHOMY 60pTYy AH-
OPYLLIBCbKOi 30HM PO30OMIB.

Y reodi3anyHnx Nnonsx MacmB KapTyETbCS
MO3UTUBHMM MArHiTHAM NOJIEM IHTEHCUBHICTIO
50-300 HTn Ta cnabkMmm NoKanbHUMM aHOMa-
nigMn cunm TsaxiHHA (8o 0,4 mlan).

lMeyaHiBCbKNIA MacuB CKNageHUi nnarior-
paHiToigamMm LWepemMeTiBCbKOro KOMMEeKCy, ki
YTBOPUMIIUCL Y [eKifibka BIKOBUX reHepawiin
(dasz): kBapuoBI giopuTK, OIOPUTN (PaHHSA) Ta
TOHaniTK, NaariorpaHitTh (NisHg).

Cyns4uu i3 cniBBiAHOLWEHb 3 OTO4YYIOYUMK
NMOPOOHVMMU  YTBOPEHHAMMN, [leyaHiBCbKuii
MacCuB € FOMOIreHi30BaHOK YaCTUHOIO YTBO-
peHb pyHOAMEHTY B AiNsiHKax 0COONNBO iHTEH-
CUBHUX yJibTpamMeTaMopdiyHMX NePeTBOPEHb
cybcTpaTty B 30HaxX aHOMasIbHUX TEMOBUX MO-

Cnucok nitepatypu / References

1. lferiveHko M. B. Teonorm4yeckoe CTpoeHune 1 no-
Ne3Hble rckonaemble Mexaypedbsa Cnyyb 1 TeTepes:
OT4eT 0 noaroToBke reodn3nyeckon U reoxmumm-
YeCKOM OCHOB C MOCAenyloLWeN reosnornMieckon
cbeMkoli macwtaba 1:50 000 nuctos M-35-68-b, T.
Knes: AHBI «[eoiHdopm YkpaiHn», 1992.

Geychenko M.V., 1992. Geology and minerals
revers Slutch and Teterev area: Report on the
preparation of geophysical and geochemical bases
followed by geological survey. Scale 1:50 000.
Sheets M-35-68-b,I". Kyiv, DNVP “Geoinform of the
Ukraine” (in Russian).

2. [iuyn M.C., Knoc B.P. MigrotoBka reodiauny-
HOi Ta reoximiyHoi ocHoBu ang MAMN-200 TepuTtopii
apkywa M-35-XVI (Hosorpapn-BonuHcbkni). Kuis:
OHBIM «TeoiHdopm YkpaiHm», 2010.

Ditsul M.S., Klos V.R., 2010. Preparation of
geophysical and geochemical basis for GDP-200
territory of the sheet M-35-XVI (Novograd Volyn
region). Kyiv: DNVP “Geoinform of the Ukraine” (in
Ukraine).

3. €cunuyk K.HO., Bobpos O.b., CtenaHok
JI1.M., LLlep6ak M.I1., MeBacbkuii €.5., Ckobenes
B.M., ApaHHuk A.C., leriveHko M.B. KopensiuinHa
XpoHocTpaTurpadiyHa cxema paHHbOro 4OKEMOPIto
YKpaiHCbKOro wmta (MosicHBaNbHa 3anucka).
Kwis: Bua-so YkpAIPl, 2004. 30 c.

80

ToKiB. [MposiBM 0O6MexXeHOi 3a obcsaramm iHTpy-
3ii mopuir aHaTekToiAHOro po3nnaBy HAOAATb
rpaHiToigamMm mMacmBy O3HaK MapaaBTOXTOH-
HOCTI. LIi o3Hakn 3HaxogaTb NiATBEPOXKEHHS
npwv aHanisi reodianyHMx Nonis (ANCKOpPAAH-
THICTb MacuBY MO BiAHOLIEHHIO 40 KYNOMAbHNX
cTPYKTYp MMopinbcbkoro 6noka i niHinHux Bo-
JIMHCbKOro Merabnoka; KOHTpacTHa Mo3aiyHa
No3uUTMBHA aHOMaslia Ha GOHI CNOKIMHOro mar-
HITHOro NOJIS BMILLYO4YMX NOPIg), NeTPONOro-
reoXiMiYHUX OOCAIOAXKEHHAX (Pi3ka BiAMIHHICTb
PEYOBMHHOIO CKaay i CTPYKTYPHO-TEKCTYp-
HUX OCOBMMBOCTEN Bif, BMILLYIOUYNX YTBOPEHD),
BMBYEHHI KOHTAKTIB Macu1By 3 NopoaamMu pamu
(nobpe BMpaxeHi, NMOBCIOOHO CYMNpPOBOAXY-
I0TbCS MPUKOHTAKTOBMMM 3MiHamMmK). Lie Hapae
CYTTEBI NiACTaBM 41151 YTOYHEHHS 9K MEXaHI3My
YTBOPEHHS rPaHIToIAiB, Tak i ix obcary Ta cy-
4aCHOIro PO3YMiHHSI HArNMOBHEHHS LLEPEMETIB-
CbKOIrO KOMIJIEKCY.

YTOo4yHeHa MeTanioreHiyHa cneuianisauiq
rpaHiToifiB MacKBy y 30HaxX aHOMaslbHUX Ten-
JIOBUX MNOTOKIB Ta GNIOig0HACNYEHHS (KOHTAKT
6nokis). Hamu Bneplie B perioHi BUSBIEHO
nioncuma-cnogymMeHoBi nermMaTmuTu, aki € nep-
LLIOYEProBMM 00’ EKTOM OMOLLYKYBaHHS.

Esypchuk K.Y., Bobrov A.B., Stepanyk L.M.,
Shcherbak M.P., Glevasky E.B., Skobelev V.M,
Drannyk A.S., Geichenko M.V., 2004. Correlation
chronostratigraphic scheme of the Early Precambrian
complexes of the Ukrainian Shield (Explanatory
note). Kyiv: Vydavnytstvo UkrDGRI, 30 p. (in Ukraine).

4. Icakos J1.B. 10 NnUTaHHA reHe3uncy Ta knacu-
dikauji rpaHiTHUX NerMaTuUTiB JOKEMOPINCbKNX LLNTIB.
36. Hayk. npaub YkpdrPl. 2006. N2 4. C. 37-45.

Isakov L.V., 2006. On the question of the
genesis and classification of granitic pegmatites of
the Precambrian shields. Zbirnyk naukovykh prats
UkrDGRI, N2 4, p. 37-45 (in Ukraine).

5. Bobrov O.B., Gursky D.S., Shcherbak M.P.,
Geichenko M.V., Kyrylyuk V.P., Sivoronov A.O. et al.
Main types of rock complexes and mineral deposits
in the Ukrainian Shield. Geological excursion
guidebook. Kyiv: Geographika, 2002. 166 p.

Bobrov O.B., Gursky D.S., Shcherbak M.P.,
Geichenko M.V., Kyrylyuk V.P., Sivoronov A.O. etal.,
2002. Main types of rock complexes and mineral
deposits in the Ukrainian Shield. Geological excursion
guidebook. Kyiv: Geographika, 166 p. (in English).

CraTtTa Hagjnwna
01.04.2015

ISSN 0367-4290. leon. xxypH. 2015. N2 2 (351)





