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XPOHIKA

o oBinerw Bacuas I'puroposuua Cysipka

29 TpaBHS BUIIOBHUJIOCS 75 poOKiB Bijx JIHS Ha-
POJKEHHSI HAIIOTO BEJIbMHIIAHOBHOTO Kojerd, [o-
JIOBHOTO penaktopa BicHuka — Bacuas I'puropo-
prnya Cysipka — BUAATHOTO YKPaiHCHKOTO BUEHOTO-
reoJiora i reyiarora BUIIOI IIKOJIH, (haxiBIs B Talysi
reoxiMmii, BiJTOMOTO TPOMaJICKKO-TIOMITHYHOTO Jis4a.
Bacwie I'puropoBuy — JOKTOp T€0J0ro-MiHepao-
riYHUX Hayk, rnpodecop, npodecop kadeapun DyH-
JaMEHTAJIbHOT Ta MPUKJIaJAHOT reoorii XapKiBChKO-
ro HauioHaigbHOoro yaiBepcutery B.H. Kapasina,
akazeMik Akajaemii Hayk Bumnoi mikonu Ykpainu Ta
VYkpaincekoi HadTOra3oBoi akajaemii, wieH J{oHels-
koro BigminenHss HaykoBoro ToBapucTBa iMeHi
[IleBueHka Ta 3aCTYIHHMK TOJIOBH XapKiBCHKOIO 00-
JIACHOTO BIIIJICHHS YKpaiHChKOro MiHepaoriyto-
ro toBapuctsa. Jlaypear mpemii imeni B. H. Kapasi-
Ha. Haropomxenuii Bigznakoro "100 pokiB cTBO-
penns Jlep)kaBHOT reoJIoTiuHOI ciyx0u Ykpainu" ta
Bigsunakoro Jlomeumpkoro Biggimenns HTII —
nam’aTHOIO Mexammo «Esrpad KopaneBcbkuit» 3
Harogu 150-piaas HTIL.

Bacwie ['puroposuu € apropom mnonan 150 nHa-
YKOBHUX Ipallb, BKIIOYHO 3 9 MoHOTpadisMu i 6 HaB-
YanpHUMHU MiIpydYHUKamMH. BiH € pemakTtopom Ha-

NPSAMKY «TeoJIoTis» (PyHIaMEHTAIBHOTO HayKOBO-
iHpopMaIiiHOr0 TpOeKTy «YKpaiHCbKa TipHUYa
SHIMKIIOTIETis, YWICHOM PEIKOJNeTiil TPhoX yKpaiH-
ChKHMX MEpIOMYHUX BUJIAHb, a TaKOX I|OJOBHUM
penakropom Bichuuka XHY imeni B.H. Kapasina,
cepis «l'eonoris. ['eorpadis. Exomnoris». Komo #oro
HAyKOBHX IHTEPECIB BKJIFOYAE: TEOXiIMifO, Tiporeo-
JIOTiF0, MPOTHO3YBAaHHS Ta MONIYK KOPHCHUX KOMa-
JIMH, TPOIECH TiIPOTePMAIBHOTO MiHEepaloyTBO-
PEHHSI, EKOJIOT1I0 T€OJIOTIYHOTO JTOBKIILIS.

Bacwis ['puropoBuy Hapoausces y micti Kocrs-
HTHHIBKA Ha JloHEUYHHI, a HOro JUTHHCTBO 1 MOJIO/I
poku npoiuum y baxmyTi (KonumHii ApTeMiBChK).
ITicnist 3aKkiHYEHHS LIKOJIX BiH BUPIIINB CTAaTH Te0JI0-
rom, sik i Woro matu — Osekcanapa Bacunisna Cy-
APKO — BiZloMa yKpaiHChKa T'€OJIOTHHS, 10 3aKiaja-
na gynmameHT rigporeosnorii Ykpaincekoro JlonGa-
cy. Y 1967 p. BiH BCTYNUB Ha TipHUYHH (DaKynbTeT
JIHINpONETPOBCHKOTO TIPHUYOTO YHIBEPCUTETY, a
3aKiHUMB Bumly ocBity y 1973 p. Ha reoioro-
reorpadiuHomMy (akyapTeTi POCTOBCHKOrO IepikaB-
HOTO YHIBEpCHTETy. 3a mpukiIagoM OmekcaHapu
BacuniBHu, sika OUTbIy YaCTHHY >KUTTS MPUCBSITHIA
NoJdbOBiK rigporeonorii, Bacuie ['puroposuu mpo-
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MIPAIIOBaB 11’ SITh POKiB T'€0JIOTOM Y TIOJILOBHUX MapTi-
sx BI'O «/lonbacreosoris.

HaOyBmm 3HaHB 1 MPaKTHYHOTO BHUPOOHUYOTO
JOCBiMy 3 reosorii, reoximii Ta rigporeosorii JloH-
Oacy, Bacunp ['puropoBud oOpaB HaykoBy Kap’epy.
[Ticnst 3akiHYEHHS OYHOI aCMipaHTYypPH 1 3aXHCTY Y
1981 p. kanguaarcekoi, a y 1996 p. - TOKTOPCHKOL
JTUCEPTaIliii BiH MpaIiOBaB TI'€OJOTOM-IOCITITHUKOM
poTsAroM Maibke 4uBeptTi Biky (1983-2007 pp.) y
KUJIBKOX HAyKOBO-IIOCHITHUX I1HCTHTYTax YKpaiHu:
[nctutyTi MinepanpHux pecypciB (M. Cimbepo-
rronb), HIC JloHernsKoro HaIioHaIbHOTO TEXHIYHO-
ro yHiBepcutery (M. [loHeupk), [HCTUTYTI Teoximii,
MiHepauorii Ta pyroyrBopeHHss HAH Vkpainu (.
KuiB), Ykpaincerkomy H/II mpupomuux razis (M. Xa-
PKiB), 3aliMarOYrCh MpoOIEMaMH TCOPETUIHOI 1 TT0-
IIYKOBOI TiAiporeoximii, mpolecamMu TipoTepMalib-
HOTO MiHEepaloyTBOpeHHS, (OpMYyBaHHS XiMIYHOTO
CKIIay IMiI3eMHUX BOJ, T€OXiMil BYTJICBOIHIB.

Bix 2003p. Bacuns ['puroposud xuBe y Xap-
koBi 1 npaittoe B YkpH/IIra3. 3 Toro % 4dacy BiH po3-
II0YaB CBOIO YCITIIIHY HAYKOBO-TICHATOTIUHY IisIh-
HICTh, TUTIHO TMPAIIOBAB Yy KUIBKOX BUIIMX HaBYa-
JBHUX 3aKiafax: XapKiBCbKOMY HalliOHAJIBHOMY
yHiBepcuteTi imeHi B.H. Kapazina (3 2003 p. — 3a
CyMiCHHITBOM), UepKachbkoMy Iep KaBHOMY TEXHO-
noriyaomy yHiBepcuteri (2007-2008), Incruryti
3eMJICBIIOPSIKYBaHHS Ta iHPOPMAIIHAX TEXHOJO-
riii (M. Kuis) (2008-2009), IMonraBcbkoMy Hartio-
HaJBHOMY TE€XHIYHOMY yHiBepcuTeTi iM. FOpist Kon-
npatioka ae y 2011 p. oMy mnpucBoeHE BUeHe
3BaHHs nMpogecopa.

3 2012 p. Bacunp I'puropoBuu Ha mocTiiiHil
OCHOBI TIpaIfoe mpodecopoM Hamoro XapKiBCbKOTO
HaIlioHanpHOTO yHiBepcutery iMeHi B. H. Kapasina.
Cnouatky — Ha kadeapi Minepasorii, nerporpadii
Ta KOPUCHUX KomnaiwuH, jie 3 2021 p. 3aBigyBaB Ka-
¢denporo, a notimM — Ha kadeapi OynnameHTaIBHOT 1
MIPUKJIATHOI TEOJIOTi, e BUKJIANa€ TaKi TUCITUILII-
HU: IcTopist Ta METOOMIOTIS TeoNIOTiYHNX HaykK, [eo-
ximist HaTH 1 Tazy, [IporHo3yBaHHS, MOMIYK Ta PO3-
BiJIKa poJOBHII ByreBoaHiB, OcCHOBU reoximii, ['eo-
ximist HapTH 1 ra3zy, ['eoximMiuHi MeTOAM NOUIYKiB
KOpHCHUX KomajinH, HagTora3oHOCHICTh IMIIAKTHUX
CTPYKTYp.

3a poKM HAyKOBO-TIENArOTivHOI JisuIbHOCTI Ba-
cunieM ['puropouyeM Oyia CTBOpEHA CBOSI HAyKOBa
mkona. [T Horo HayKOBHM KEPiBHUIITBOM YCIIIITHO
3axXMIIEeHI OHA JTOKTOPChKA Ta I'SIThb KaHAWIATCh-
KMX JucepTaniif. Moro y4si mpamoTh B HAmOMY
YHIBEPCUTETI , TOCTIHHO i€ acHipaHTypa i JOKTO-
panTypa 3a cremianbHocTsIMU «[eoximis», «leomno-
rist Hadty 1 razy», «l'imporeonoris», «Perionanabna

reosoris». [Ipodecop Cyspko B.I. € aneHoM BIeHUX
pan i3 3aXUCTy AUCEPTaIlil.

Bacuas I'puroposnu Cysipko 3aBxau 3aiiMaB
AKTUBHY MAaTPIOTHYHY MO3MLII0 1 MOKnaB Oararto
4acy, CHJI, €Heprii Ta 3/10pOB’sl Ha CTAHOBIIEHHS He-
3anexHoi Ykpaiau. CBoto 60pOTHOY BiH MTOYaB IIE Y
nanekoMy 1967 pori, HaB4arouuch y [lHinpomer-
POBCBHKOMY TIpHHYOMY 1HCTUTYTi. AKTHBHA ITOJIITH-
yHa MisuTpHICTh Bacnis Cysapka moganacss Hampuki-
Hii 1980-x pokiB 3 ToBapucTBa «MeMopiany», a naini
— Hapoguuii pyx VYkpainu, Buctynum Ha Pamio
«CBobomay, mignmucanag y 1989 p. Manidecry /[le-
MOKpaTH4yHOi mapTii Ykpainu. Bin Oys unenom Ha-
mionanmpHOi pamu JemIlY, nBiui GamoryBaBcs [0
BepxoBHoi Pamu VYkpaian, OyB MTOMIYHHKOM-
KoHcynbTaHTOM HaponHoro pemyrtata BP, unenom
HamionansHoro nposony Pecny6Gnikanchkoi Xpuc-
THUSHCBKOI MapTii, 040t0oBaB OONACHI MapTiiiHI Op-
ramizamii Ta obmacHuii BuOOpumii mrTad «Hamroi
VYkpainn» Ha Joneyuwnni (2004). By uneHom Ap-
TemiBcbkoro (baxmyT) MichkBUKOHKOMY (2002).
bpaB aktuBHY y4acTh y PeBomtonii Ha rpaHiTi (3KOB-
teHb, 1990), I[lomapanuesiii pesomonii (2004) Ta
Pesomtonii riznocri (rpynens 2013 — mrotuit 2014).

3 moyaTKOM POCICEKOI arpecii Ha cxofi Ykpa-
ian mpodecop Bacunp Cyspko crae akTUBHUM BO-
noHTepoM. Po3Bo3uTh cBoeto « HUBOIOY» MPOAyKTH i
OJIAT JUTSl HAIIIUX 3aXUCHMKIB, IHKOIHM MOTPAILISIOYH
i ] BOPOXKi 00CTpLIH.

TBopua Hatypa Bacuns I'puroposuua € Hampo-
qyJ HEOpJMHAPHOIO Ta OararorpaHHor. He meHIn
KBaJTi(DIKOBAaHO, HIX aKaJeMiYHOI HAayKOI0, Y Yach
JIO3BULISL BiH 3aliMa€ThCs )KUBOIKCOM, CTBOPIOIOYH
MaicTepHi mei3axi y 6ararbox MajibOBHHYMX KYTO-
yKax YKpaiHu. 3aXOIJICHHS MOMIOBaHHIM 31 CBOIMH
VIIOOJIEHUMH aHTITIHCEKAMH CETepaMu 3po0Ouio iio-
ro ekcreproM-KiHoioroM HarionanbHoi kareropii
®denepailii MECIMBCHKOIO COOAKiBHHUIITBA YKpaiHH,
IToyecHuM uneHOM YKpaiHCBKOIO TOBapUCTBa MHC-
BB 1 pubasnok. Bin € BioMum Ha Bclo YkpaiHy
(axiBiieM, AKUN CYIUTh YUCIICHHI MOJbOBI 3MaraHHs
Ta BUCTaBKU. A 1me Bacunb [puroposud y BimbHHI
Yac, 3aMiCTh 3BUYAaiHUX PO3BAar, MOXe JHSIMH CHII-
TH 3 BYJKOIO a00 XOIWTH 10 Oepery BoJAOWMHUIIA 3i
CHIHIHIOM, B HaJil crliiMaTH puoOKy.

Bensmummanosauii Bacumo I'puroposuuy! Mu,
Bami koeru i apy3i, nmpo Bitaemo Bac 3 IOBineem!
Mu 3Bepraemocs 10 Bac 3 BeIMKOIO MOBaroro i mu-
pUMH OOaKaHHSIMH MIIIHOTO 30POB’Sl i TBOPYOro
JIOBTOJIITTSI, TUTIIHOTO BUKOPHCTaHHS Baimoro nyxo-
BHOTO Ta IHTENIEKTYaJILHOTO MOTEHIany Ha Oiaro
VkpaiHu, yKpaiHChbKOI HayKd 1 OCBiTH Ta HAIIOIo
VYuisepcurery. 3i cBsitom Bac! 3 Pocu Ta Bonu Bawm!

Bawi koneeu-cnispobimnuku axynememy 2eonozii,

eeoepaghii, pexpeayii i mypusmy, peoxonezis « Bicnuxay
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Hocmimxysanacs Oymosa nitochepn Capmarii 3a HOBITHIMH iHTEIPOBAaHHMH Te0JIOTO-TEO(DI3UIHUMH, TEKTOHO(DI3UIHUMH, ae-
POKOCMOTEO0JIOTIYHUMH, HEOTEKTOHIYHUMH JIAHMMH 1 pe3yJasTaTaMy TPpaBiTalliifHOro, MarHiTHOro, T'YCTHHHOTO Ta ceiicmivnoro (I'C3,
ceficMoTomMorpadis) MozieNtoBaHH. MeTor0 NOCIiKeHHs1 OyJio BHSBICHHS NPHPOIH HeonHopinHocteit nitocdepu Capmarii Ta ix
BIUTMBY Ha XapakTep MPOLecy CTPYKTypHO-PEUOBHHHOI AudepeHwialii 3eMHoi kopu. Metoanka. BukoHaHO MOpiBHSUIBHUI re0TEKTO-
HIYHHUH aHAI3 CTPYKTYPH, CKJIaJy i CIIBBiTHOLIEHb OKPEMHX IIapiB KOHCONIZOBAaHOT 3eMHOI KOpH, po3aiiny Moxo i miKopoBoi MaH-
T1ii. [To pe3ymerarax aHami3y 3’sICOBYBaJIUCS XapaKTep B3a€EMO3B'SI3Ky CTPYKTYPH Ta CKIay MOBEpXiB JiTocdepH i mapiB 3eMHOT KOPH,
0COOHMBOCTI TEKTOHIYHOT MOAIIBHOCTI KpaToHHOTO simpa CapMarii. Pesynbrari. 3’sicoBaHO CITiBBIIHOMIEHHS 1 3aKOHOMIPHOCTI TIPOC-
TOPOBOTO PO3IOALTY OKPEMHX MOBEPXiB JTOCHEpH, MapiB 3eMHOT KOPH i KOPOMAHTIIHOT CyMilli, CTPYKTypH po3aury Moxo 1 migko-
poBoi MaHTii Ha TepuTopii Ykpainu. Ha mifcrasi 3icTaBleHHSI cydacHOi CErMEHTallii KOHCOJiTOBaHOI KOPH 31 CTPYKTYPOIO TTOBEPXiB
nitocdepu BCTAaHOBJIEHO, IO Cy4YacHY CTPYKTYPHO-PEUOBHHHY HeOnHOpiAHICT, CapMarchKoi INTMTH BU3HAYAE BUXiIHA, «BOYIOBaH»
aHI30TpOTis JiTocdepH, HATOMICTh CTPYKTypa 3eMHOI KOPU HE MAa€ OJHO3HAYHOTO 3B'SI3KY 3 peabe)OM IMiIOIIBH CYyYaCHOI CeHCMiuHOT
nitocdepu. Bunsatkamu € ii migiioMm 3 yTBOpEeHHSIM MaHTIHHHUX KYTIOJBHHUX CTPYKTYp B OKpeMHX paiioHax 3axigHoi Ta CxigHol Mikpo-
T i mig JloxBuIbkuM cermMenToM JIHinpoBchko-JloHelbKoro aBnakorena. HaykoBa HOBU3HA. 3’SCOBAaHO XapaKkTep BIUIMBY HEOJHO-
pizHoCTI Jitochepu Capmarii, KBMOPOKEHOT» MPOTATOM cTadimizamii fopudeichKkoro KpatoHHOTo siapa CXiqHOEBPOCHCHKOT MiTaT-
(dbopMH, Ha CydacHY CErMEHTAIlI0 Ta CTPYKTypHO-PEUOBHHHY An(epeHmialiro 3¢eMHOT Kopu. Briepiie 3po6ieHo BUCHOBOK TIPO J1edo-
pMatiifHy pupoxy CTpyKTypHOI qudepentiamnii 3emaoi kopu Capmarii, sika copMyBaslacss Ha TV BUXiZHOI aHI30Tporil JiTochepu
Il BIUTMBOM IIPOIIECIB MAHTiI{HOI aKTHBi3amii Ha eramax TEKTOHIYHOI eBomowii y ¢daneposoi. [Ipakruuna 3HaumMMicTs. OTpuMaHi
JIaHi OI0/I0 TEOMMHAMIYHOTO B3aEMO3B’SI3KY CTPYKTYPHHUX MOBEPXiB JiTOC(EpH, MIapiB 3eMHOI KOPH 1 KOPOMAHTIHHOT CyMiIlli MOXYTh
OyTH BHKOPHCTaHI JUIsl TEOJIOTTYHOT iHTepIIpeTarii npu 3’sicyBaHHI Te0MHAMIYHUX YMOB ()OPMYBaHHS i TEKTOHIYHOT €BOJIOLIT BHYT-
pilHBO-TITHTHUX TeocTpykTyp Capmarii y danepo3oi.

Knrouogi cnosa: nimocghepa, anizomponis, semna kopa, mekmoHiuHa egonoyis, cmpykmypha ougepenyiayis, Cxionoceponeii-
coka naam@opma, Capmamis.
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IMocTanoBka mpodJjemMu. 3eMHaA KOpa IMiBICH-
HOTO CErMEHTy IOpU(EHCHKOro KpaTOHHOTO sIpa
Cxinnoesponeticekoi miargopmu (CEIID), Capmar-
CBKOT IUIMTH, CKJIAAAETHCA 3 PIZHOPITHOTO 32 PO3Mi-
pOoM, BiKOM, CKJazoM i OymoBor aHCamMOII0 reo0o-
KiB 1 TepeliHiB KOHTHHEHTAJIBLHOI 3¢eMHO1 KOopH. BBa-
KA€EThCSI, IO Y CYYacHI CTPYKTypi 3eMHOI KOpH
CapMmarii i TEKTOHIYHI €JIEMEHTH pPO3MOMiICHI
Maihke HaBIUT y CKJIJi JBOX T€OMWHAMIYHO BiIHO-
cHO camocTiiHux 3aximHoi 1 CXigHOi MIKpOILIHT,
AK1 BIIPI3HSIIOTHCS 32 CTPYKTYpOIO, TOBIIMHAMH i
PEYOBMHHHMM CKJIAZIOM IIapiB 3eMHOT KopH [1]. Tek-
ToHIYHa eBotowiss CapMaTii po3misgaeThes 3a CBif-
YEHHSIMH 3 BHYTPIIIHBO-TUIMTHUX TEOCTPYKTYp -
KpUCTamiyHUX MacuBiB Ykpaincekoro mmra (YLII),
Boponespkoi anTexnizu (BA) Ta pudTorennux ma-
neo3ananud J{HINpoBChKO-J{OHEIIBKOTO aBIaKoreHa
(JOA), Homeumpkoi ckmamuactoi crmopymu (JICC).
[Ipotsirom (aHEpO30MCHKUX €TalmiB aKTUBI3aMmii y
KOHTPACTHUX TEOJUHAMIYHUX OOCTaHOBKaxX BimOy-
Banocsi (popmyBaHHs Ta Oararopa3oBi HepeOynoBH
WX perioHaTbHUX TeocTpykTyp [1-2]. ['eoquHamiy-
Hi OOCTaHOBKHM 1 TEKTOHIUHI pexuMu AedopMartii
CIIEMEHTIB 1HQPACTPyKTypu B iX MeXax CyTTEBO
BIJIPI3HSUIHCS 32 MeXaHi3MaMH, HampsMaMH 1 KiHe-
MaTHKOIO PyXiB T€00JIOKIB 1 aKTHBI30BaHUX Mac Tip-
CHKMX TIOpiJ Ha eTamax IUIaTQOpPMHOI aKTHBi3alil
[3]. Ipupona sik Bix’ eMHuX (0cCagoBUX OacelHIB Ta
iH.), TaK i MO3UTUBHUX (AHTEKIi3, BATIB Ta iH.) BHY-
TPIIIHBO-TUTATHUX T€OCTPYKTYpP KOHTHHEHTATBHOL
3eMHOi KOpM € pI3HOMaHITHOI, TMpoTe iX
00’€THYIOTh 3arajibHi Ui YCiX KpUTepii i TeHAeHIii
T€OJIOTIYHOTO PO3BUTKY. |OIOBHUM € TEKTOHIYHMI
KpUTEpi PO3MOALTY iX 3arajlibHOi CTPYKTYpH Ha
CKJIQJIOBI CHCTEMO-YTBOPIOKOYi CYKYITHOCTI TIO3UTH-
BHUX Ta Bin’eMHUX iH(pacTpyktyp [4]. [HPpacTpy-
KTYpHi €JeMEHTH MOCTiiHO YTBOPIOIOTHCS, Aedop-
MYIOTBCS 1 PyHHYIOTBCSl Y XOJli TEKTOHIYHOI €BOJIIO-
1ii, TPOTATOM SIKOT B iX MeXaX 3MIHIOIOTHCS Harpsi-
MKH{ Ta KiHEMaTHKa MMepeBaXHUX PyXiB OIOKIB 1 re-
omac Tipcekux mopin (BeprentHicts) [1-3,5,6].
CrpykrypHa audepeHuianis 3eMHOI KOpU MPOTiKae
y PI3HOMaHITHHX €OJMHAMIYHUX 00CTaHOBKaxX BCe-
penuni it [1,2,7,8], Tomy popmysanHs ix iH}pa-
CTPYKTYPH MPOSIBISIETHCS MTO-PI3HOMY B 3aJIEKHOCTI
BiJl IEPEBAYKHOTO TEKTOHIYHOIO PEXXHMMY Ha eTarax
TEKTOHIYHOI €BOJIONIT PErioHaIbHUX TEOCTPYKTYD
[9-11]. Hampukmam, CTPYKTYypHI €JIEMEHTH pPi3HHUX
CErMEHTIB y JiHIMHUX pudToreHHnX OacelHax Bif-
PI3HSIIOTBCS 332 TEKTOHIYHHM CTHJIEM 4epe3 Bapiailii
THTEHCUBHOCTI Ta PEXHUMIB JedopMarliil y3JI0Bxk ix
npocTtsranng [1, 8, 11]. Jo Toro * npoTsaroM TE€KTO-
HIYHOI €BOJIOIIT BCEPEMHI 0CaJI0BUX OaceifHiB ye-
pe3 IHBEPCi0 peXKUMIB JedopMaliiii BUXiaHI iH(ppa-
CTPYKTYPHI €JIEMEHTH MOXKYTh 3MIHIOBATHCS Ha HOBI
CTPYKTYpHi maparenesu [3, 5, 6, 8, 11]. Sk nacmi-
JIOK, CTPYKTypa OaceiHiB TPUBAJIOTO PO3BHUTKY Pil-

Ko 30epirae iHPpPaCTPYKTypy, Y3TODKEHY 3 BUXIM-
HUM TEKTOHIYHUM IUIAHOM, 3a3BHYail MPOTIArOM TEK-
TOHIYHOT €BOJIIOLIT IEpBUHHA CTPYKTypa 3a3Ha€ iH-
BepciiiHux aedopmauiii i HaOyBae pi3HOI MipOIO
HE3TiAHOTo, ab0 IITKOM OOEpHEHOTo IUIaHy BiAIO-
BiJTHO JIO0 iX MepBUHHOI cTpyKTypH [1,6,9,11].

Texronika Capmarii AOCTIKyBaslacsl IUISTXOM
iHTeTparii HasBHUX TeO(i3NIHHX HaHWX. BHUKOHY-
BaBCS OPIBHSUIBHUN TEKTOHIYHUAN aHAIli3 XapakTepy
CTPYKTYPHHUX CIIBBIJHOIICHb CKJIAJJOBHX IIIapiB,
TEKTOHIYHOI MOAIIBLHOCTI KOHCOJIIZOBAHOI 3€MHOI
KOpH, CTPYKTYpH po3airy Moxo i miKopoBoi MaHTii.
BupuaBcst BIuB HeomHopigHoctel sitocdepu Ca-
pmartii, HaOyTux Ha TpoT:3i Aopudeiicpkoi cTadii-
3amii y ckiaji KpatoHHOTO sipa CXiTHOEBpOTIEHCH-
kol TuiaTdopMu, Ha 3arajbHHUNA HAIPSIM Ta XiJI €BO-
JIOIIHOTO TPOLECY CTPYKTYPHO-PEYOBUHHOI [H-
(hepeHmiarii KOHTHHEHTAIBHOT 3eMHO1 Kopu. [1imHs-
Ta mpobiemMa KpiM HayKOBO-TEOPETHYHOTO MA€ Ta-
KOX BKJIMBE MPAKTHYHE 3HAYCHHS, OCKIJIBKU Oiib-
IICTh 0CaZ0BUX OacelHiB € ByTIie-, pyno- Ta HadTo-
Ta30HOCHUMH  TEpUTOpisiMA  (TIPOBIHIAMH) Ha
kmrant JlonOacy, KpuBOpi3bKOTO 3ai1i30pyaHOTO
Oaceiina, JIHimpoBchko-JlOHEIBKOT 3amaJiuHu, BHYT-
pIlTHBO-0aCeHHOBI CTPYKTYpH SKHX MICTSTH POIO-
BUIIA PYAHUX 1 HEPYIHHUX KOPHUCHHX KONAJUH Ta
ByIIeBOAHIB [1, 5, 6].

MeTtonuka aocTaimKeHb. s JOCTIDKCHHS
OyZI0BH OKpEeMHX TOBEpXiB JiTochepH Ta ImapiB 3e-
MHOI kopu CapmaTii BUKOPHUCTOBYBAJIUCS IHTETPO-
BaHi reonoro-reodizuyHi, TeKTOHO(DI3MYHI, JUCTaH-
ilHiI, HeOTeKTOHIYHI AaHi. J{is X aHamizy 3acToco-
BYBAIIUCSI METOAW TOPiBHSUTBHO-TEKTOHIYHOTO 1
CTPYKTYPHOTO  aHajli3y, TEOJIOTIYHMX aHaJIOTiH,
CTBOPEHHSI TEMaTHYHUX KapT 3 BHUKOPHCTAHHIM
KOMIT'FOTEPHU30BaHUX Teorpadivanx iHpopMamiifHuX
cucreM. 1o pesynprarax 3’sCOBYBAIACS B3a€MO3B'SI-
3KH CTPYKTYpU Ta CKJIQNy IHIMBIIyaJIbHUX Ta Pi3-
HOPIJHUX TOBEPXiB JiTocepH i mapiB 3eMHOI KO-
pH, 0OCOOIHMBOCTI TEKTOHIYHOIT MOMIIBHOCTI Ta CTpPY-
kTypHOl nudepenianii 3emMHol kopu CapMarchKkoi
JiTochepHOi IUINTH.

OOroBopeHHsl pe3yJbTAaTIB.

ChiBcTaBJ/IeHHA TEKTOHIYHOI MogiJbHOCTI i
CTPYKTYPHO-Pe4OBHHHOI JH(epeHuianii mnosep-
xiB JiiTocepn i mapis 3emHoi kopu Capmarii 3a
reopizmunumu nanumu. Jlopudelicbke KparoHHE
sanpo CEII ckmamaeTses 3 TPHOX BEIUKUX KOHTHHE-
HTaNbHUX TUAT - Dennockanii, Capmarii Ta Bon-
roypaunii [14] (puc. 1). Tpanc'eBponelicbka TEKTOHi-
yHa moBHa 30Ha Telmeiipa-Topuksicta (TESZ) Ha
3axofi ciyrye kopaoHoM ctapopaBHboi CEIl 3 mo-
JI071010 3aXiTHOEBPOTEHCHKOIO TUIUTOI, YTBOPEHOIO
KUTbKOMa CITastHUMH (PaHEpO30MCHKUMH TEPEHHAMH.
Texroniunuit moB TESZ cdopmyBaBcs BHACIIiIOK
KOJi311 KOHTHHEHTAJIBHUX MIKPOIUTUT A0 MOYaTKy
TePLIMHCHKOTO €Tally TEeKTOTreHe3y. YpalbChKi TOpH €
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cximanM KopmonoMm CEII, mo yTBOopHBCS depes 3a-
KpUTTS. YpalbChKOTO TAleo-OKeaHy Yy KapOoHi
(0,35-0,25 mupn pokiB Tomy). Capmarchka IUIMTa
cra0imizyBajiacsi ~ MPOTSTOM  Mi3HBOTO  apxesi-
aJICOTIPOTEPO30sI 3aBOSAKN 00 €THAHHS KiTBKOX Te-
peiiHiB KOHTHHEHTAJIbHOI KOpH BiKy 3,8—2.8 mupn
pokiB [14,15]. Capmaris Bimokpemmiacs Bix Bonro-
ypamnii 6mu3pko 2,0 MIpA POKIB TOMY depe3 yTBO-
pEeHHS MK HUMH TepeiHy okeaHiuHoi kopu. Ha mo-
yarkax (opmyBaHHs KpatoHHoro siapa CEIL (1,75
MJIpZ POKiB TOMY) Ha MiBHiuHi# oxonmuui Capmarii
po3noyvanacs CyOAyKIlis KOHTHHEHTAIbHOI KOpH, SKa
BUKJIMKana ii 3iTkHeHHs 3 @enHockanaieo. OcraTo-
yHO KparonHe sapo CEIl chopmyBanocs BHACTiAOK
00’emHanHs mitochepanx T Pernockanmii, Ca-
pmarii 1 Bomroypanii 1,25-0,8 mupa pokiB Tomy
[15]. Tomi y KOHTHHEHTAJIBHIH KOP1 MPOTATOM KiJb-
KOX TIi3HBO-pU(ENCHKUX emi3oAiB pudTiHry chop-
MyBaBcst CepeAHbOPYChKUI pUGTOBHI TOSIC CyOMe-
PHUIIOHATBHOTO TPOCTSATAaHHS, CKJIAJCHUNA HHU3KOIO
KyJIICHO emiesioHoBaHuX rpadenis [17] (puc. 1). Ha
3axigHIM 1 CXiHIA OKONHWIIIX IOosica PO3TAIlOBaHi
BonuHo-OpiiaHcbkuil TPOTHH, KUK BiIOKPEMITIOE
®dennockangio Big Capmarii, Ta [lauenMcbkuil aB-
makoreH, mo Bimminse Capmarito Big Bonroypanii,
e aji Ha MBJCHHUN 3aXij po3TairyBajiacs male-
opudrosa crpykrypa AJA (puc. 1, 2).

Tepuropist YkpaiHu OXOIUTIOE PI3HOMAaHITHI Te-
ojoriuHi cTpykrypu CapmaTchkoi INIUTH y Mexkax
ratdopMuoi gactuHu ctapogaBHboi CEIT (VILI,
JOJA, ICC, Bonuno-Iloninbchka mmra), MOJIOAUX
3axigHoeBponeiicbkoi 1 Ckicbkoi MIMT Ta 30H
34JICHyBaHHS Pi3HOBIKOBHX IIaT(OpM, 1€ pO3Talio-
BaHi [lepennoOpyKUHCHKIIA TTPOTHH, [liBIeHHOYK-
paincbka MonoxiiHab (IIppuopHOMOpChKa 3ama-
JIMHA), TipchKo-ckiamyacti ciopyau Kapmar i Kpu-
My Ta YopHOMOpCHKA 3amajivHa y cKiaji ANbIiich-
ko-I'iMasialicbkoro MoOLITBHOTO Tosica. 3a HOBITHIMU
reoQi3nUHUMH TaHUMHU JiTocdepa i1 3emHa kopa Ca-
pMmarii MawTh HEOTHOpPiAHY, Au(epeHIIioBaHY
CTPYKTYpHO-pedoBUHHY OyrmoBy (puc. 2) [17-30]. 3a
yciMa CTPYKTYpHHUMH O3HaKaMH y CIIOCTEPEKECHUX
reodizuunux nomax CapmaTcbkuii tiTocepHuit
CEerMEHT BHUIUIIETHCSA CEpell 1HIIUX SK HanOuIbIIe
negopMoBaHa ckiiaioBa KpatoHHOro siapa CEIL.

Jlitocgepi Capmarii mputamaHHa CyTTeBa He-
OJHOPIJHICT Opi€HTAIl BEKTOpa PO3IICIICHHS
nonepeuHoi ceficmiunol xBum [22,23,25] (puc. 1,
3). lls mBuakicHa aHI3OTPOIis BBa)XKa€ThCSA CBil-
YCHHSIM CTPYKTYpHO-PEUOBHHHOI T'€TepPOreHHOCTI,
00YMOBJIEHOT CTapOAaBHBOIO TOPUGEHCHKOI0, BOY-
JIOBaHOIO («BMOPOXKEHOIO») aHi30TPOIi€r0 JiToche-
pu [19]. IloBepxHeBo-xBMIILOBA TOMOrpadis Haxada
MOXKJIUBICTh JIETATLHO aHANli3yBaTH OYIOBY YCiX
roBepxiB Jritochepu Ha Teputopii CEIl y Benmukomy
niana3zoHi MUOWH, OTpUMAaTH 300paKEHHS CTPYKTYP
BEPXHBOI MaHTIi, Ha KIITAJIT 30H BUCOKOI IIMBHUIKOC-

Ti, Ki MOXXYTh OOMEKYBaTH TOBILUHY JIiTOC(EpH,
KOHTPOJIOIOUM CKJIan 1i moBepxiB. Ha mroGanbHii
HIBUJIKICHIM Mopem 3a Tomorpadiero [25] (puc. 3)
nitocdepna rmta CEIl BinOUBaEeTbCS K perioH 3
HaWO1IBIT MIBUIKICHOIO PEYOBHHOIO JIITOCHEPH, HiXK
y cepenHpoMy y €Bpasii Ha mubuHax Big 15-20 xm
10 3Hay”Ho HWxk4de 200 kM. BHcoOKOMBHUAKICHE TIIO
KOHTHHECHTAIBHOI JTITOC(PEpHOT TIUTH TPOCTATAETH-
cs Bim Ypany no TESZ Ta Bin Apkruku 10 HYopHo-
MOpCBKOi 3amaguHu. HatomicTh y miBACHHOMY Cer-
MenTi CEIl B Mexxax Capmarii HanpsMu po3IHer-
JIEHHSI 3CYBHO{ XBHWJII Pi3KO 3MIHIOIOTECS 3 yCTale-
HUX cyOMepHUIiOHATBHUX a3UMYTiB MPOCTATaHHS Ha
MiBHIYHO-3aX1IHUN, TOJI TEPEeXOidr Ha CyOIIUpo-
THUH Ha TiBAHI, Y Mexax CKu()ChKoi MOJIOAOI TUTH-
tn. [lpn mpomy mditocdepa mig Capmariero 3HaAYHO
TOHIIIA 3 TaKy 1HIIMX JIBOX CETMEHTIB (pHC. 2).

ITo pesynprarax MOPiBHSUIBHOTO CTPYKTYPHOTO
aHaizy MopQoJorii i IPOCTITaHHS CIIOCTEPEKEHUX
MarHiTHHX 1 TpaBiTallifHUX JiIHEAMEHTHUX aHOMa-
7l 3 MBUIKICHUMH CEHCMIYHUMHU aHi30TPOITHHUMU
aHOMAJTISIMHU OTPUMAaHO 1H(OPMAIIiFO PO B3AEMOIIIO
JUHAMIYHO TOB’3aHOI TEOCUCTEMH «KOHCOITiZIOBaHA
Kopa-BepxHs MaHTis» [21]. 30okpema, aHami3 KoM-
IUIEKCY LUX TPhOX HE3aJCKHHUX JAHUX JaB MOXKIIH-
BiCTh i/IeHTH(]IKYBaTH, JIOKANi3yBaTH Ta BUOKPEMHU-
™1 nedopmalii B 3eMHIH Kopi Ta JiTocdepi, sKi €
BEPTHUKAILHO KOTEPEHTHUMH,TOOTO TEOAMHAMIYHO
CHPSDKEHUMH, BiJl HAaKJIaJCHHX, 0€3-KOPEHEBUX [e-
dopwmariii [22].

AHaJi3 TpaBiTalifHOrO 1 MarHiTHOIO CHOCTe-
PEKEHUX AaHOMAJIbHHUX IOJIB CBIAYUTH, IO PA30M
BOHH BiJIOOpaXarOTh BAXKIIMBI CTPYKTYpHI OCOOIH-
BOCTI TIIMOMHHHMX IIapiB KOHCOJIJIOBaHOI 3EeMHOI
kopu CC€II, 3HauHa 1UIOImIA SKOI MEPEKpUTa MOTYX-
HUMHM BiIKJIaJaMH IUIMTHOTO OcafoBoro 4yoxia. Ha
MOJZIEl 3aJUIIKOBOrO MarHiTHoro nmons CxigHo-
€BPOTEUCHKOT JTOCHEPHOI TIUTH SICKPaBO BiJIOH-
BalOThCS pUPTOTCHHI CTPYKTYypH aBiakoreHiB [laue-
avu ta JIJIA, a takoxk MibKmuTHHEA [lojibChKko-
JIUTOBCHKO-OUIOPYCHKHI TeppelH sIK JIIHEaMEHTH 3
HU3BKO-aMILTITYIHUMH BapiamisiMu (puc. 4). Ypaib-
CbKi TOpH BiOOpa)KarOTbCSl IMEPEBAKHO IUIIMaMHU
MO3UTUBHUX aHOMAJiH, BUITHUKYBAaHHUX Y3IOBXK TPO-
cTsiranHs nosica. Texroniyanii kopaoH Mk CEII ta
VYpajaoMm BU3HAYAETHCS JTIHIHHOIO HETaTUBHOIO Mar-
HiTHOIO aHoMaiiero. lleHTpanpHa wacTiHA Pychkoi
TUIUTH Ma€ HaWOUIBII CKIaJHY CTPYKTYpPY MarHiT-
HOTO TOJIsI, TOEJHYIOUM MO3aiyHi MO 1 JIiHiHHI
aHoMaJIil Pi3HOi a3uMyTajIbHOI opieHTali. MarHit-
Homy nojro Y1 BractuBa 3HauHa audepeHIiiaiis
Yyepe3 PO3BUTOK aHOMAJIBHHX 30H 3 TOPHU30HTAJIb-
HuMU rpagieaTamu 10 10 MxT/kMm (puc. 4).

I'pasitamitine mome CapMmarchkoi IUTUTH Ta
MPWIECTIINX PETIOHAIBHUX CTPYKTYp aHaJi30BaHO 3a
JaHUMHU CYNYTHHKOBHX CIIOCTEpPEKEHb Ha I100ajib-
Hiit momeni EIGEN-6S2 3a po3moaisiom aHoMarii
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~6.80°

Puc. 2. Po3pizu nitochepu CxigHoeBponenchkoi miatgopmu B3nosx npodpinzo DOBRE
fraction’99/DOBRE-2 [Cunopenko ta iH., 2017] 3i 3minamu 3rigHo [31]. Ymoeri nosnauenns: a — ocagoBuit
40X0J1, 0 — KOHCOJTiIOBaHa Kopa, B — MaHTist; 1- mBuakicts P-xBuii, 2- Vp/VS, 3- ropuzonTH BinOUTTS, 4-
Moxo, 5- i30Tepma, rpazg C, 6- po3nomu, 7,8,9 — 3eMHa Kopa: 7- BepxHsl (HU3bKa 1 peryiaspHa LIbHICTD), 8-
cepenns, 9- HmxHs; 10- Kopo-MaHTiiiHa cyMit, 11- HU3bKO- Ta BUCOKO IIBHJIKICHA MaHTis, 12- mUOWHHI
¢dmoiny, 13- Tepmiuni anoMautii, 15- TOKpiBIs acTeHOCEpH: reoTepMivHa Ta celcMmivHa /

Fig. 2. Sections of the lithosphere Eastern European Platform along the DOBRE fraction’99/DOBRE-2 profile
[by Sydorenko et al., 2017] with changes according to [31]. Symbols: a — sedimentary cover, b — consolidated crust, ¢ —
mantle; 1- P-wave speed, 2- Vp/Vs, 3- reflection horizons, 4- Moho, 5- isotherm, grad C, 6- faults, 7,8,9 — Earth’scrust:
7- upper (low and regular density), 8- middle, 9- bottom; 10- crust-mantle mix, 11- low and high speed mantle, 12- deep
fluids, 13- thermal anomalies, 15- roof of the asthenosphere: geothermal and seismic
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Byre Ta aHOManiil y BUIbHOMY TOBITpPi, BUCOT T'e0iy
Ta Jpyroi BEPTHKAIBHOI IMOXiTHOI TpaBiTaIiifHOTO
noreHuiany [22] (puc. 5). Hait0inbm BupasHo y mo-
Ji CHJM TSDKIHHS Y BUTBHOMY IMOBITPi BiIOMBAa€THCA
crpykrypa YL, sikiii B1acTuBi AomaTHi aHOMaIii (110
+ 40 ml'anm) mMPOTHOTO B IEHTPANBHIA Ta CXITHIN
YaCcTUHAX 1 MIBHIYHO-3aXiAHOTO MPOCTSITaHHS Y 3a-
XiHIA YacTHHI Ha TIi HEBHPa3HO-HEHTpaIHHOTO
monst BA (puc. 5, 0).
[purn'arceko-/{HinpoBchKo-JloHEIIBKOMY aBIia-
KOTeHY, SIK CKJIQZOBil CTPYKTYpi npoTsbkHoro JliHe-
ameHTy KapmiHCBEKOTO BIIACTHBE HEOXHOpPITHE, ITH-
(hepeHLiiOBaHEe TpaBiTAIliiHE MOJIE: MIHIMYMH TIOJIS
[Ipun'sTcekoro mporuHy cyciayioTb 3 YUepHiriBchb-
KUM MakcuMyMoM. Y JIHIIIPOBCHKOMY IpabeHi aHo-
Maii 3MiHIOIOTECS Bif mo3utuBHEX (+40 mlam) y
HOro MiBHIYHO-3aXiHIM YaCTHHI JO HEraTUBHHUX (—
30 mlam) y miBnenHo-cxinHi#, HatomicTs JICC Big-
nmoBigae mmpoTHU MakcumyM +40 mlan. Posmomin
rpaBiTalliiHUX aHOMaJIid y BIIbHOMY MOBITpI (pHC.

nT

600

300

-300

600

40°E

5, 6) cBiqUUTH PO MONOBXKEHHS cTpykTypu J1JIA y
MiBICHHO-CXITHOMY HampsmKy no Bamy Kapmiacs-
KOro, MI0 JaJi TepexXomuTb y MaHTHIuIanbKo-
Tyapxupcekuii cermeHT [11,16]. Ile BBaxkaeTbcs
reo()i3MYHOI0 03HAKOIO ICHYBaHHS CTPYKTYPH BEJH-
koro Capmarceko-Typancekoro nmineamenTa (Jline-
amenT KapmiHChKOro), sikuii € HalOIIbIINM TUIaHE-
TapHAM MOOIUTFHUM TIOSICOM TiBHIYHO-3aXiJHOTO
a3uMyTy TpocTsaraHHs [28]. 3 miBHIYHOTO CXOmy
Capmaris BimokpemieHa Bin Bonroypamii cTpykry-
poto Ilagenmcbkoro apimakoreHa 3 JiHIHHUM TpaBi-
TalifHUM MIHIMYMOM MiBHIYHO-3aXiTHOTO TPOCTSI-
TaHHs, SIKMH Ha CXiJi 3MIHIOE BelHMKa HEraTUBHA
aHomanisi [lpukacmiiicekoi 3amagunHu. 3aragom
CcTpykTypam 3eMHOi kopu Capmarii 1 Mojoxmmm
CTpyKTypaMm 1ii MiBAEHHOro OOJIIMYBaHHS NpuUTa-
MaHHE MiBHIYHO-3aXiIHE MPOCTITaHHS CIIOCTEpeKe-
HUX aHOMAJ{ TONS CHIM TSDKIHHS, IO BHPA3HO
MIPOSIBISIETBCS. Y PO3IOLUTL Ipyroi MOXimHOI TpaBi-
TaliiHOTO OTeHIaTy (pHc. 5, T).

' 0.5sec splitting

{ 1 upper layer
" | EE——— |0wer|ayer

O Seismic Station
= = Ancient Rift

AN

Puc. 4. 3anumkose criocrepeskeHe MartiTHe nose CxiTHOEBPONEHCHKOT ITOCHEPHOT TUINTH,
3riHO [26] YOpHMIA TyHKTUP — HaieopuTOBI MosicH, 3rigHo [16]. CepenHi MOKa3HUKU PO3IICIICHHS
MOBEPXHEBOT XBHUIII — 0111 cMyTH, 3rigno [23] /

Fig. 4. The residual observed magnetic field of the East European lithosphere plate, according to [26],
the black dotted line is paleorifts. Average values of surface wave splitting are white bars, according to [23]
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Puc. 5. I'paBiTauiiine none Capmartii (4epBOHUIN yHKTHP) Ta HABKOJIMIIHIX CTPYKTYP 3a CYIIyTHUKOBUMHU
nannmu Ha mognenti EIGEN-6S2, srinno [27]: anomanii byre, mI"an(a); anomanii y BiTbHOMY MOBITPI,
Ml an(6); BucoTH reoiny, M (B); Apyra pajaialibHa MOXiJHA TpaBiTallifHOTO MOTEHIIiay, eTBell (T) /
Fig. 5. The gravity field of Sarmatia and surrounding units according to satellite data model EIGEN-6S2, according to
[27]: Bouguer anomalies, mGal (a); Free Air anomalies, mGal (b); geoid heights, m (in); the second radial derivative of
gravity potential, etvesh (g). Sarmatia is outlined in red dotted line

AHaJIi3 IPOCTOPOBOTO PO3IMOIIITY THITIB KOHCO-
JIiI0BaHOT KOpH (IPaHITHOIO, AIOPHUTOBOrO, 0a3ajb-
TOBOTO) 1 «KOPO-MaHTIMHOI CyMillli» Ha TYCTUHHIH
MoJieNi CBiaunTh, 110 Capmarii npuTtamMaHHe 3ara-
JIbHE 3MEHIIIEHHS OCHOBHOCTI KOPH 3 3aXOJy Ha CXiJ
y3aoBxk crpykrypu Y1 [29] (puc. 6). IIpu upomy
Ha 3axoli IepeBakae 0a3albTOIMHUN THI KOPH 3
BMmicToM 6azanety 40-70%, Ha cxomi JIOPUTOBUH Ta
rpa”iTHO-gioputoBuid. Y JIJIA momupeHa nepeBax-
HO JIOpPHTOBa KOpa, Ha TJi SKOi B OChOBIM YaCTHHI
JuinpoBscekoro rpabeHa pO3BUHEHHH 0a3aibToin-
HUP T, BuHsATKOM € 3aXigHa yacThHa YepHIriBch-
KOTO CETMEHTY, A¢ 0a3aJbTOIIHUN THII MTOB'I3aHUH 3
BTOPTHEHHSIM OCHOBHHMX MarMaTHYHHX TiJl Ha pU}-
TOBOMY eTari. HepiBHOMIpHMM € pO3MOALT THITIB

Kopu 1o70 oci mnaneopupra y JIOXBHUIBKOMY Ta
[3roMCBKOMY cerMeHTax, Je Kopa Mae IIiJBUILIEHY
HAMAarHIYeHICTh «J[IOPUTOBOTO» Ta «0a3abTOBOTOY
Iapis.

Ha Bigminy Bim YII ta BA, kopo-maHTiiiHa
cymim mig HJIA ckinamae monax 20% Bix TOBIUHU
"OazanproBoro" miapy. ACHMETpisl HMOLIMPEHHS Cy-
MIIII y3I0BX aBJIAKOTCHY MOYKE CBIIYHMTH IPO 11 He-
PIBHOMIpHE «pO3TiKaHHS» BHACHIIJIOK IMYJIBCYIOUYOrO
NPOSIBY KiJIBKOX J€BOHCHKHX ((ppaHCBKHX 1 (hameH-
CbKHX) €Mi30diB PUQTUHTY, IKUMH OyJU BUKIHKaHI
MaHTIHA JEKOMIIPECisi 3 BTOPTHEHHSIM MarMu y Ko-
py [17]. TsoxinHS TiHIAHUX 30H MiABHIEHOTO BMiC-
Ty KOPO-MaHTIHHOI CyMillli JI0 KOPJOHIB MiX Te00-
JIOKaMH 3 PI3HIUMU THIIAMH KOPH MOXke OyTH CBide-
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Puc. 6. Tunu 3emHoi kopu CapMarii Ta MpUIETIIMX TEPUTOPIH 3a CMiBBITHOUICHHIM CKJIaJly IapiB, 3TiTHO
[29]. I'eogunamiuni obnacti 3eMHOT kopH, 3rifHO [30]: 1 - po3TArHyTOi KOHTHHEHTAJIBHOT; 2 - OKEaHI4YHO.
[MigTimm 6a3aneToinHOT KOpH 3a BMicToM 0azankTy: 1 - 40-70% (a), 2 - 70-90% (6), 3 - 100% (B). YMoOBHI
no3HadeHHs: [eoctpykrypHi enementu Capmarii, 3rigHo [5,15-17,30]: 1-11 - kopmonu: 1- JIHinpoBChKO-
Jonenpkoro aBnakorena: 2- Ykpaincokoro Ilura; 3 - muryronu (Kp - Kopoctencrkuii, K-H - Kopcynb-
Hosomuproponcekuii; Hy - HoBoykpaincekuit MacuB); 4 - Mixkreo06sokoBi posinomu Y1II; 5 - mpoekuii Ha 3e-
MHY MTOBEPXHIO 30H 3MIIICHHS PO3aiiny Moxo; 6 - crpykryp YopHOMOPCHKOI 3anaaunu; 7 - oci XpeOTiB AHI-
pycoBa (AH) Ta ApxaHrenbcbkoro (Ap); 8 - Cunoncekoi (Cin) yiaoroBunu; 9 - mipneHuuit kopaoH Ckidebkol
wntH (CID); 10 - miBnennuit kopaoH Cxignoesponeiicbkoi miardopmu (CEID); 11 - 3eneHOKaM'sIHUX CTPYK-
Typ. TekTOHIYHE paiioHyBaHHs TepuTopii Ykpainu: 12 -Vikpaincekuit it (Y1I1); 13 - BopoHesbkuii kpucra-
migauit Mmacue (BKM); 14 - IJIA, CII, BIIII; 15 - niBneHHO-CXiHA OKOJIHIIA 3aXiAHOEBPOICHCHKOT maTdop-
muy; 16 - [liBnenHo-Ykpaincbka MoHOKIiHaIbL (FOYM); 17 - [lonenpka cknaguacta cnopyaa (Jonbac); 18—
ckinaguacti cucremu Hoopymki, Kpumy, Kapnar; 19 - [lepennobpymxuncekuii ta [lepenkapnarcekuii mpo-
runm; 20 - YopHomopchka 3amaauHa. [eobnoku YII: B - Bonuncbkuit; [T - [oginschkuii; P - Pocunchkui;
br - By3bkuii; In - [nrynscekuii; Clln - CepeaabonpunHinposcbkuid; p - Ilpuazoscekuii. llloBHi 30Hu: ['m3 -
TonoBaniBerka; [-Kmz - [nrynensko-Kpusopizeka; O-11m3- Opixoo-Ilasnorpaaceka; B-OP - Bonuno-
Opmancekuii pudt. Cermentu JJJIA: Yn -Uepniriscokuii, JIx - Jloxpunbkuii, I3 - [3toMcbkuit, /10 - JJon6ach-
kuit. CtpykTypu YopHOMOPCHKOT 3amaiuHu Ta npuieriux tepuropiii: MIT — Misiiicbka rura, J1 — JJoOpy-
mka; nporuau CIT: TIIT - Iepennobpymxuncekuii, KI1 - Kapkinitcekuit, CKII - [liBHiuHOKpUMCHKHId, [-K -
Ianono-Ky6ancekuit; ynorosunn: 3UB - 3axinHo-Yopaomopcrka, BUB - Cxinno-Hopromopcbka, C- Copoki-
Ha, T - Tyancunuceka; mignsatts: 11 - Hlanekoro, 1{-U - [eatpansno-HopHomopekke. K-T - Kepuenchko-
Tamancekuii porud, 11 - [orTtigu. TpancperionansHi TekToHIuHI mBH: X-CM - XepcoH-CMoneHcbk, J-bp -
Honeusk-bpsucek. [lnutu CEII (Bpiska): A - @ennockangis, b - Capmaris, B - Bonroypanis. [TJIA -
[Mpun'stcbko-JHiMpoBchKO-loHebK i aBnakoreH; TT3 — Tekroniuauii mos Telmetlipa-TopHkBicTa /
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Fig. 6. Types of the earth's crust of Sarmatia and adjacent territories by ratio layer composition, according to [29]. Geo-
dynamic regions of the earth's crust, according to [30]: 1 - stretched continental; 2 - oceanic. Subtypes of basaltoid crust
according to basalt content: 1 - 40-70% (a), 2 - 70-90% (b), 3 - 100% (c). Notations: geostructural elements of Sarmatia,
according to [5,15-17,30]: 1-11 - boundaries: 1- Dnipro-Donetsk avlakogen: 2- Ukrainian Shield; 3 - plutons (Kr -
Korostenskyi, K-N - Korsun-Novomyrhorodskyi; Nu - Novoukrainskyi massif); 4 - intergeoblock faults of the USH; 5 -
projections on the Earth's surface of displacement zones of the Moho section; 6 - structures of the Black Sea depression;
7 - axes of the Andrusov (An) and Arkhangelsky (Ar) ridges; 8 - Sinopsky (Syn) basin; 9 - the southern border of the
Scythian Plate (SP); 10 - the southern border of the Eastern European Platform (EEP); 11 - greenstone structures. Tecton-
ic zoning of the territory of Ukraine: 12 - Ukrainian Shield (USH); 13 - Voronezh crystalline massif (VKM); 14 - DDA,
SP, VPP; 15 - south-eastern edge of the Western European platform; 16 - South Ukrainian monocline (South Ukrainian
monocline); 17 - Donetsk folding structure (Donbas); 18 — folded systems of Dobrudja, Crimea, Carpathians; 19 - Pre-
Dobrudzha and Pre-Carpathian depressions; 20 - Black Sea depression. Geoblocks of the UCH: V - Volynskyi; South -
Podilskyi; R - Rosynskyi; Bg - Buzky; In - Ingulsky; SPD - Middle Pridniprovskyi; Pr - Priazovskyi. Seam zones: Gshz -
Golovanivska; I-Kshz - Inguletsko-Kryvorizka; O-Pshz- Orihovo-Pavlogradska; VV-OR - Volyn-Orshansky rift. DDA
segments: Chn - Chernihivskyi, Lh - Lokhvytskyi, 1z - Izyumskyi, Db - Donbasskyi. Structures of the Black Sea Basin
and adjacent territories: MP - Miziyska plate, D - Dobruja; SP deflections: PP - Preddobrudzhinsky, KP - Karkinitsky,
SKP - North Crimean, I-K - Indolo-Kubansky; basins: ZCHV - West Black Sea, VCHYV - East Black Sea, S- Sorokina, T -
Tuapsinsk; rise: W - Shatskogo, Ts-Ch - Central Black Sea. K-T - Kerch-Taman depression, P - Pontides. Transregional
tectonic seams: Kh-Sm - Kherson-Smolensk, D-Br - Donetsk-Bryansk. SEP plates (inset): A - Fennoscandia, B - Sarma-
tia, C - Volgouralia. PDDA - Pripyat-Dnipro-Donetsk avlakogen; TTZ - Teixeira-Tornqvist tectonic seam

HHSM, Ha Hally IyMKY, HEOTHOPa30BOi aKTHBi3allil
TOpU(PTOBOTO KapKacy pO3JIOMIB 3i 30LIBIICHHIM
HOTO MPOHMKHOCTI TSI MaHTIHHUX GuoiniB i dop-
MYBaHHSM BJIACHOTO TEKTOHIYHOTO CTHIIIO TIEPepo0-
KW HWKHBOI KOPH B PI3HUX CErMEHTax naneopudra.

TOBUIMHN «TPaHITHOTO IIAPY» MOXYTh OIOCE-
PEAKOBAHO BiMOOpaXKaTH BiK 1 TEKTOHIYHI PEKUMHU
akTuBizamii Kopu. «[paHiTHUI» map po3TalIOBAaHUN
y TeOCTPYKTypax, SIKHM BJIACTUBUM Oa3anbToinHui
Tun xopu (6azansry 40-100%). PyiitnyBaHHS 10 TO-
BHOT 3HUKHEHHS mix JIHINPOBCHKHM TpaOCHOM
«TPaHITHOTO» 1 3HAYHUM CTOHIIEHHS «Ii0PiTOBOTOY
IapiB BBAKAETHCS HACIIAKOM PO3TSITHEHHSM 1 CTO-
HIICHHS] KOPH 1 HACTYITHOTO BTOPTHEHHS OCHOBHUX
MOpiI Y BEPXHIO YaCTHHY 3€MHOI KOPH MPOTSATOM
pudrorenesy [17]. Pemixktu pudty 30eperimcs B
YepHiriBcbkoMy 1 4acTKOBO JIOXBHUIILKOMY CErMeH-
Tax, HATOMICTh I[IJIKOM IMepepoOIcHMI Ha eTamax
tektoHiuHoi iHBepcii JJIA «Oe3-TpaHiTHHI» THIT
KOpH 3 «0a3aJbTOBUM MaHTiHHUM BiKHOM» YTBOPH-
Bes B [3toMcbkoMy 1 JJoHOAChKOMY CerMeHTax apiia-
Koreny (puc. 6).

3MEHIIeHHS! OCHOBHOCTI PEUYOBHHHU 3€MHOI KO-
p 13 3axony Ha cxig Capmarii y3J0BXK MPOCTSITaHHS
BHYTPIIIHBO-TUIUTHUX cTpykTyp YL, BA Ta JJJIA €
PEYOBMHHHUM TIiATBEPAXKECHHSIM 3pOOJICHOI0 HaMH
paHillie BUCHOBKY TIPO PO3/IiJ Maiike HaBITJI JIOPH-
¢eiicbkoro kparonHoro siipa Capmarii Ha pyOexi
[arynensko-KpuBopi3pkoi TEKTOHIYHOT IIOBHOT 30HH
VIII Ha 1aBi, BIiJHOCHO I€OIMHAMIYHO CaMOCTIHHMX
3axigny Ta Cxigny MikporumtH (puc. 6) [1]. Koxna
3 MIKPOIUIUT OXOIUTIOE KiJIbKa BEJIHKHX I€O0JIOKIB -
KOHTHHEHTAJILHUX TEPEHHIB, SIKi BiAPI3HIIOTHCS 3a
TOBIMHOIO, PEYOBUHHHUM CKJIAJIOM, CTPYKTYpOIO
mapiB KOHCOJIIIOBAHOI KOPH Ta pelbedoM po3miny
Moxo [17-29].

Ho cxnany 3axignoi wmikpomautu Capmarii
BxoaaTh Bomuucbkuii, Ilominscbkuii, POCHMHCHKHIA,

Byrcbkuii reobnoku, ['onoBaHiBcbKa 1IOBHA 30HA Ta
Iarynecpkuit reobmok Y1, a Takok iX MiBHIYHI
MpOoNOBXKEHHs i pudroreHHy crpykrypy A Ta
Ha TiBAGHHUX cxwiax BA. 3aximHiii MiKpOILIUTI
BJIACTHBI 3HAa4YHI Bapiallil TOBIIMH 36MHOI KOPH: Bif
MaKCUMAJIbHUX TIPH TIHOWHI po3aiimy Moxo moHan
65 kM 1o MiHiManbHHX (MeHme 40 kM) mpu Horo
snitimanni mig Kopocrencbkum 1 Kopcynb-Hopo-
MHPTOPOJCEKHM BYJIKQaHO-MarMaTHYHUMHU CTPYKTY-
pamu. [lig UMMM TUTYTOHIYHUMH MacHBaMH CKJIAJI
KOpPH Bapilo€ BiJi TPaHITHOTO A0 0a3aibTOiIHOTO
(Bmict ©Oazanbty 40-70%). CTpyKTypu Ha pO3AiIi
Moxo TyT MaroTh MMOBCIOIHE MEPHAiOHAIBHE 1 TiB-
HIY-IIBHIYHO-3axiHe npoctsaranns (puc. 7). Pizka
3MiHa a3UMYTIB MPOCTSTaHHS CTPYKTYp Y MiJOMIBI
KOHCOITIJIOBaHOT KOPH CIIOCTEPIraeThCsl Ha MIBHIYHO-
3aximHomy kopzoHi CETl, y 30Hi 3unenyBanns Cap-
Marii 31 DeHHOCKaHIi€Er0 — y Mexax BosuHo-
Opmancekoro asnakoreHa i1 Bomuno-Ilonicekoro
BYJIKQHIYHOTO II0sica Ta HAa IiBHIYHO-CXiTHOMY 3a-
nypenni Y1 mix crpykrypy JIA.

CxigHa MIKpOIUIATA, Ha BiAMIiHY Bix 3aXigHOi,
Oinpire nudepeHIifioBaHa K 3a CKIaJOM 1 CTPYK-
TYpOIO LIApiB KOPH, TaK 1 peiabedom po3aiay Moxo.
Bona oxommoe CepenHbONPUIHINIPOBCHKUA Ta
ITpuazoBcpkuit reodnoku Y1 Ta ix miBHIYHI npoxo-
pxkeHHs mij JJJA ta vHa BA. B ctpykTypi migonBu
KOHCOJIIZIOBAHOT KOpU TMiJi HUMH CHOPMYBATUCS
CHUHKJIIHOPii MiBHIY-TIIBHIYHO-CXiJHOTO MPOCTSTaH-
HSl, 3aHypeHi Ha TMOWHU moHax S0KM Ta aHTHKII-
Hopii, migHsaTi A0 35-40 kM y posaim Moxo [29]
(puc. 7). Kopa Mae Tyt MeHIy NOTyXHicTb (10 40-
45 kM) 1 OCHOBHICTB TIOPIBHSHO i3 3aXiTHOIO MIKpO-
mtoro. Cxian kopu CXiZHOT MIKPOTUTUTH 3 3aX0.Ly
Ha CXiJ 3MIHIOETBCS Bija Oa3anproigHOoro (Bmict Oa-
3ansTy 40-70%) 10 TpaHiTHO-IOPUTOBOTO (pHUC. 6).

Takum unHOM, aHizoTporis Jtitochepu Capma-
Tii TIPOSBIAETHCS y BapiamisiX CKJIamy i TOBIIMH iH-
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JIUBITyalTbHHEX IAapiB KOHCOII0BAHOT KOpH, penbedi
po3ninmy Moxo, mimomBax JiTocdepr i KOHCOMIO-
BaHOi 3eMHOT kopH (puc. 2-7). Lle npuponHe siBuie
SICKpaBO BiIOMBAETHCS y3m0BXK npoctsranus /1A y
CYTTEBUX CTPYKTYPHHUX BIIMIHHOCTSIX KOPH 3aXiTHOT

(YepHiriBcpkuit Ta JIOXBHIBKUI CErMEHTH) 1 CXifl-
Hoi (I3toMchkuit Ta JlOHEIBKHMI CErMEHTH) YaCTHH
najeopudra, PpPO3AIICHUX TYT BepxoBLiBCHKO-
JIbrOBCHKMM KOPO-MaHTIHHUM PO3JIOMOM, TPacoBa-
HUM Ha Mepuiadi micra [lonrasa (puc. 6, 7).
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Puc. 7. Penbed mizoniBu KOHCOMIIOBAHOT 3¢MHOT KOpH (po3iny Moxo), kM, 3rijHo [29]:
1 - ceticmiuni mpodisi: MibkHapoaHi reoTpasepeu (a) Ta 'C3 (0);
2 - tMOWHHM 3aIsIralHst po3/iay Moxo, kM. [HIni yMOBHI o3HaueHHs Ha puc. 6 /
Fig. 7. Relief of the sole of the consolidated Earth’s crust (Moho section), km, according to [29]:
1 — seismic profiles: international geotraverse (a) and DSZ (6); 2 — the depths of the Moho discontinuity, km
(the dotted line shows the assumed ones). For other legends see Fig. 6

3a pesynbratamH aHamizy reoi3MYHHX O3HAK
CyOIIMpOTHA CTPYKTypHO-PEUOBHHHA JudepeHLia-
uist sitocepu nmpuTaMaHHa TAKOK KPHCTATIYHUM
macuBam YIII Ta BA. Ilameo-YkpalHChKHid IIHT
NPOTArOoM JOpHU(EHCHKOro KpaToOHHOTO eTamy, 10
YTBOpEHHsI Yy HOro Tl paHHBOPH(EHCHKO-IIEBOH-
cpKoi pudrorennoi crpykrypu IJIA, oxoruioBas y
CBOEMY CcKJaJli oOWIBa KPHUCTAIIYHUX MAacuBH. Y
xoxi Mi3HPOAPXENCHKO-PAaHHBOIPOTEPO30HCHKHIX
KOJII3ITHUX MpPOIIeCiB KPaTOHHOI cTadimizamii ckia-

JIOBI KOHTHHEHTAJIbHI Te0010KH 3axiaHoi (BonuHCch-
kuii, [Toninbchkuit, byrcekuii, Pocuachkuid, [HTymb-
cekuii) Ta cxigHoi (CepenHbONPHUAHIIPOBCHKHIA,
A3zoBcbkuit) yactud Y1 00’eqHamucs y ckmai sij-
pa Capwmarii [5, 16]. Orxe, anizorpormis jgitocdepu
Mae «BOyIOBaHy» IPHPOLY BHACIIIOK MpPOLECiB
crabimizamii kpaToHHOTO sipa CapMarii, KOJH y Tie-
PBUHHIA CTPYKTYpi JOpUQEHCHKOTO MaleonuTa
00’eqHaMCA Pi3Hi 32 BIKOM, CKJIaI0M, CTPYKTYpOIO 1
BJIACHOIO KIHEMATHKOIO PYXiB TEPEHHN KOHTHHEHTA-
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JTBHOT KOopH. Y cydacHii cTpykrypi Capmartii BOHH
BXOAATH 10 CKJAaay ABOX T€OOUHAMIYHO BiJHOCHO
camocrtiitanx 3aximHoi Ta CxigHoi MikporuuT [1].
dopmu  penbedy MiIOMBYA KOHCOMIIOBAHOI KOPH
VII (puc. 7) MaroTh HE3TiAHI CITIBBITHOIICHHS 3i
CTPYKTYpaMH BEpPXHbOI 4acTUHHU Kopu (puc. 4, 5).
Inrynensko-KpuBopispka moBHa 30Ha popginse IH-
rynbebkuii 1 CepeTHbOIPUAHITPOBCEKUI TEOOIOKHN
Ta posminsge YII[ Ha 3aximHy Ta CXigHY YacCTHHH.
3axigHii yacTWHI NMpUTaMaHHUN CTPYKTYPHUH aH-
camOnp  JHIHHMX TPOTWHIB  MiBHIY-MIBHIYHO-
3ax1JHOTO MPOCTATAHHS TIIMOMHOIO 10 65 KM Yy po3-
nim Moxo. Y cximHiid wactuHi YL cTpykTypu pe-
nbedy Moxo Kpaie y3romKyoThCs 3 TPOCTITaHHIM
cyOMepuaioHANBHAX TOPUPEHCHKUX CTPYKTYD.

3a pesynpTaraMy CHIBCTaBIEHHS penbedy Tii-
JIOIIBH KOHCOJIZIOBAHOT KOPH 31 CTPYKTYPOIO BEpX-
HbOI YaCTUHU KOpH 3’SICOBaHO, O y Mexkax Capma-
Tii 1 Ha TPHUIETIIUX TEPUTOPIAX CHOpMyBaIUCT HO-
THUPU CTPYKTYpHHX TUIaHU JedopMaliiil 3eMHOT KOpH
puc. 7). [nbunHi CTPYKTYpH KOpU CyOMepuIioHa-
JBFHOTO TIPOCTSTAHHSA € HaWIaBHIMMMH (apXei-
MaJeonpPOTEPO30MCHKUI) 1 pO3TAIIOBAHI MEPEBAKHO
y CXigHii MIKpOIUIMTI Ta YacTKOBO Y CXiJHIM yac-
TrHi 3axigHoi MikporumTH. [liBHIYHO-CXimHE TMpo-
CTSTaHHS MAarOTh KOPOBI CTPYKTYpH y Mexax [omo-
BAHIBCHKOI IIOBHOI 30HM 1 B 3axijHIi yacTuHl 3a-
ximHoi wmikporutu (byrcekuii, Pocuecwkuii, Ilo-
JUTBCEKHH T€00JIOKHN), @ TAKOXK Y 30HI TEKTOHIYHOTO
suneHyBaHHd Pennockanfii Ta Capmatii B Mexax
BonuHo-OpiaHchkoro  KpaioBoro puQTOreHHOTo
MPOTHHY 1 Ha MiBHIYHO-3aXiJHUX OKONUIIX Bomm-
Ho-lloxinbepkoi mutu. CTPYKTYpH KOPH MiBHIYHO-
3axiJIHOTO MPOCTATaHHsI PO3TAIIOBAHI OKOJIUIISMH Ta
Y37I0BXK BCHOTO ITiBIEHHO-3aXimHOro Kopmony CEIl
Ta oTouyIoTh MacuB Y11 3 3axomy, miBAHS Ta MiBHO-
Yi, JIe¢ PO3MIIIYEThCS PaHHLOPHU(EHCHKO-TIANC0301-
cbka pudTorenHa crpykrypa JJIA, ska Ha miBIcH-
HUH CXiJl IEPEXOIUTh Yy TPAHCPETiIOHAIBHY CTPYKTY-
py Bany Kapnuncekoro.

Ha mizgcraBi BHKIaJeHUX JaHUX 3pOOJIEHO Ba-
XKIJIMBUI TEOPETUYHHUH BHUCHOBO: Cy4acHA TEKTOHIY-
Ha MOAUIBHICTH 1 IPOCTOPOBA HEOAHOPIAHICTH TEK-
TOHIYHOTO cTHIIO Jehopmartiii 3eMHoi kopu Capma-
Tii € pe3yabTaToM AOKOPIHHUX CTPYKTYPHHX Tepe-
Oyz0B 11 KpaTOHHOTO Apa MPOTATOM (aHEepO30iCh-
ko1 eBoumtorii. Jlopudericbki CTPYKTYpH MaroTh Cy0-
MEPHIIOHAJIbHY OPIEHTAIlF0, HATOMICTh MIiCIISIPH-
¢eiicbkuM aedopMaLifHUM CTPYKTypaM KOHCOJi-
noBaHol kopu Capmarii npuTamMaHHe 3arajibHE IIiB-
HIYHO-3aX1IHE MPOCTIraHHSI, a MOJIOAIIMM MeE30-
301 CbKO-KalfHO30MCHKUM CTPYKTYpaM ii miBIESHHOTO
00JISIMYBaHHsI BJIACTUBE IIUPOTHE MpoctsraHHs. Le
SICKpaBO BiZOMBAETHCS Y BIMITOBITHUX 3MiHAX CKJa-
Iy 1 TOBIIMH CKJIAJIOBUX INApiB 36MHOI KOPH 1 CIIO-
CTEpITa€ThCAd B AHOMAIBHUX TEO(I3UWYHHX MOJSIX
(cw| TSOKIHHS, MarHITHOMY, aHI30TPOIIiT TIBHUIKOC-

Tei) (puc. 2-7). He3rigHicTh IpoCTATaHHS CTPYKTYP
BEPXHBOI YaCTHHH KOPH 3 NNIMOMHHOIO CTPYKTYpPOIO
JIopU(EHCHKOTO CYNPaKpyCTAILHOTO IOKOMs (pucC.
6) € cBimueHHsM ixX aedopmamiiiHoi, HakIaaeHOT
pUpoaH, cPOPMOBAHOI MPOTATOM (haHEPO30HCHKIX
eTariB TeKTOHIYHO1 €BOJIIOLI].

Hani 31 ctpykTypHOi AudepeHIianii 3eMHOi Ko-
pu CapMmarcbkoi IUIUTA MOXKYTh OyTH BHKOpPHCTaHI
JUISL TIOJAJIBIIIOT TeOJIOTITHOI 1HTepIIpeTarlii Ipu BH-
BUCHHI T€OAMHAMIYHMX YMOB (POPMYBaHHS 1 TEKTO-
HiYHOI eBOJNIOWii BHYTPILIHBO-IUIMTHUX TE€OCTPYK-
Typ Capmarii y ¢danepo3oi. Y HaCTymHHX YaCTHHAX
CTarTi Ha MIJCTaBl TeEONOTIYHOI iHTepmpeTauii
OTPUMAHMX JaHuX Oyne 3po0JeHO CIpo0y pEeKOHC-
TPYIOBaTH TE€ONWHAMIYHI OOCTaHOBKH, TEKTOHIYHI
PEKMMHA Ta MOXKJIMBI KiHEMaTH4IHI MeXaHi3Mu Aedo-
pmaitiii 3emMHO1 Kopu Capmarii y ¢anepo3oi.

BucHOBKM 100 3HaUCHHS «BOYZOBAaHOI» Ha
mpoTs3i popuderickoro etamy GopMyBaHHS KpaTOH-
Horo siapa CXiTHOEBPOMIEHCHKOT TIaTGOpMH aHi30T-
porii mitocepu Capmarii ik mepeayMOBU CydacHOT
TEKTOHIYHOI MOMITBHOCTI 1 CTPYKTYPHOI MudepeHiri-
arfii 3eMHOT KopH 3po0JIeHi 3 OISy Ha OCOOIUBOCTI
B3a€MO3B’sI3Ky ii TMHAMIYHO CHPSHKEHUX TMOBEPXIB,
HE3TIHICTh CyYacHOTO CTPYKTYPHOTO IUIaHy Ta Ce-
TMEHTaIlii KOHCOII0BaHOI KOPH 3 penbedoM Iifo-
HIOB celicMivHOT TiTocdepH i mapiB 3eMHOI KOPH.

BucnoBku. 1. AHamiz reoi3WyHHX CBiJTYEHb
TeTePOreHHOCTI 36MHOI KOpH Ta aHi30TpoIIii JIiToC-
(bepu HamaB MOXKIIMBICTD 3’CYyBaTH NPUYWHH HE3Ti-
JTHOCTI TEKTOHIYHOTO paioHyBaHHs (0J0KOBOi TO-
JIIBHOCTI Ta CErMEHTallii) CTPYKTypH Pi3HHUX TOBe-
pxiB mitocdepu i 3emHOi Kopu CEIL Po306ixkHiCTH
ceficMiyHMX (TYCTHHHUX 1 HIBHJKICHHX) Ta 1HIIUX
DIMOWHHUX HEOJHOPIHOCTE KOpH, CIOCTEpexke-
HUX y Teo(i3WYHUX TMOJSIX, 3 INPH-TIOBEPXHEBOIO
CTPYKTYpOIO KPUXKOi KOPH MTOBCIOHO MPOSIBIISIETHCS
y mitocepniii mmti CETL, ocobnmBo B Mexax Ca-
pmarii. [TounHaroun 3 TmbuEM 15-20 KM pasmomin i
KOH(QITypallisi crocTepekeHuX MTUOWHHUX HEOJHO-
pimHOCTEH He 30iracThesi 3 OUIBIIICTIO MPUTIOBEPX-
HEBUX CTPYKTyp 3emHOi kopu. Ha VYIII celicmiuni
OJIOKM Ta TEKTOHIUHI T€00JIOKH 4YacTO HE KOpEro-
IOThCSI 3 TEOTEKTOHIYHOIO 30HAIBHICTIO 1 BETTMKHUMHU
CTPYKTypHHMHU eJIeMEHTaMu OyIOBH CYIpakpycTa-
JBHUX KOMIUIEKCIB KPUCTAJIIYHOTO IIOKOJIS (CerMeH-
Tariero jgitochepu). Mozaiuna OJ0KOBa TEKTOHIUHA
nofinbHicTh 3eMHOI kKopu CEIl ta Capmarii  Bigo-
Opakae OGaraTtopa3oBy mepepoOKy 31 3MiHaMu i Bapi-
alisiMM y 4aci Ta TpOCTOpi Pi3HOMAaHITHUX TEOIH-
HaMIYHUX OOCTAHOBOK 1 BIAMOBITHMX PEXKHMIB Je-
¢dopmariiii 3eMHOI KOpH.

2. 3a CTPYKTYpPHHUX O3HAaK Yy CIOCTEPEKEHHUX
reoiznaanx mosix Capmaris € HaiOimsm medop-
MOBaHHM CETMEHTOM CTapOJaBHBOTO KPAaTOHHOTO
snpa CEIl 31 3HaYHO CTOHINEHOI JITOCHEPOIO.
Bnacmimok BuXimgHOI aHi3oTporii JdiTocdepn, «BMO-
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pOXKeHO» mpotrsarom crabimizamii Capmarii, Tino
IUTITH CKJIAZAETBCSA 3 PI3HOMAHITHOTO 3a BIKOM,
CTPYKTYpPOIO Ta CKJIQJIOM aHCaMOII0 Te0o0IOoKiB-
TEPEHHIB KOHTUHCHTAJILHOI 3eMHOI KOopH. Y cydac-
Hill cTpykTypi Capmarii ancamOIb TepeiHiB po3mi-
neHnit Maibke HaBmin KpuBopispko-KpemeHuy1b-
KOO IIIOBHOIO 30HOK0 Ha J[Bi T€OIUHAMIYHO BiJHOC-
HO caMoCTiitHuX 3axinHy i CXigHy MIKpOIUTHTH.

3. IIpoTATOM TEKTOHIYHOI €BOJIOIIi BHACIIIOK
HEOJTHOPA30BHX €Mi30/[iB TEKTOHIYHOI aKTUBI3allii y
Mexkax CapMarii 1 Ha IpUIIEIIIUX TEPUTOPISX CTapO-
naBaboi CEII 1 Mmomoqmux mratdopm chopmyBaiu-
Csl YOTUPU CTPYKTYPHUX TUIAHU JedopMalliidi 3eMHOT
kopu. CTapoaBHi CTPYKTypH apxel-majaeonporepo-
30HCHKOTO KPATOHHOTO s/pa CyOMepHaiOHAIBHOI
opieHTamii po3ramoBaHi nepeBakHO y CXimHIA Ta
CXigHiN mosoBuHI 3aximHoi Mikporaut. [liBHIYHO-

CXiTHE TIPOCTSTaHHS MaloTh CTPYKTypu I0j0BaHiB-
CbKOI IIOBHOI 30HH, 3axXIJHOI ITOJIOBMHHM 3axiIHOL
mikporuuth (Byreekuit, [loginbcekuii reo6noku) ta
30HM 3wieHyBaHHS Dennockannii ta Capmarii y
Mexax BommHo-OpmraHcbKoro pugTOreHHOTO Tpo-
TUHY 1 Ha TiBHIYHO-3aXiTHUX OKOMHMIAX BomwHO-
[oninscekoi mutu. CTPYKTYypH MiBHIYHO-3aX1JHOTO
IPOCTATaHHS PO3TALIOBaHI OKOJHMLSMHU Ta Y3H0BXK
BCHOTO TiBIAEHHO-3aXigHOr0 Kopmony CEIl, otouy-
toun YIII 3 3axomy Ta miBHOYI, IIUPOTHI CTPYKTYpH
YopHoMmopchkoi 3amaarau 1 [IoHTif 0TOYYIOTH ITiB-
nmenHi oxoiuili Capmarii. Pizka mpocTopoBa He3ria-
HICTh Opi€HTyBaHHS (aHEPO30UCHKUX AeopMariii-
HUX CTPYKTYp KOPH 3 TIEPBHHHOIO «BOYZOBaHOIO)
aHI30TPOITHOIO CTPYKTYPOIO TOPU(EHCHKOTO CyTmpa-
KpPYCTaJbHOTO IOKOJIO € CBIYEHHSAM iX BTOPHHHOI,
HaKJIaJIeHo1, e opMaIiiftHOT PUPOIH.
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BHecOK aBTOpiB: BCi aBTOpW 3p06MAKN PIBHUIN BHECOK Y L0 pObOTY.
KoHniKT iHTepeciB: aBTOpM NOBIAOMAAOTL NPO BiACYTHICTb KOHPIKTY iHTepeciB.

Tectonic Evolution of the Intra-plate Structures of Sarmatia
in the Phanerozoic. 1. Geophysical analysis of structural and substance
differentiation of the lithosphere and tectonic divisibility of the Earth's crust
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ABSTRACT

Purpose. The structure of the Sarmatia’s llithospheric plate was studied based on the latest integrated geological,
geophysical, tectonophysics, aerocosmo-geological, neo-tectonic data and the gravity, magnetic, dense and seismic
(GSz, seismotomography) modeling data. The aim of the study to reveal the nature of heterogeneities of the Sarmatia
Lithosphere and their influence on the nature of the process of structural and material differentiation of the Earth's con-
tinental crust.
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Method. A comparative geotectonic analysis of the structure, composition, and relationships of individual layers
of the consolidated crust, the Moho section, and the sub-crustal mantle was performed. According to the results of the
analysis, the nature of the relationship between the structure and composition of the Lithosphere component surfaces
and the layers of the Earth's crust, the peculiarities of the tectonic division of the Pre-Rifean craton core of Sarmatia
were clarified.

Results. The relationship and regularities of the spatial distribution of individual floors of the Lithosphere, the lay-
ers of the Earth's continental crust and the core-mantle mixture, the structure of the Moho interface and the sub-crustal
mantle on the territory of Ukraine have been clarified. Based on the comparison of the modern segmentation of the con-
solidated crust with the structure of the lithosphere layers, it was established that the modern structural and material
heterogeneity of the Sarmatia plate core is determined by the original, "built-in" anisotropy of the Lithosphere, while
the structure of the Earth's crust does not have an unequivocal connection with the relief of the sole of the modern seis-
mic lithosphere. Exceptions are its rise with the formation of mantle dome structures in separate areas of the Western
and Eastern micro-plates and under the Lokhvytskyi segment of the Dnipro-Donetsk Avlacogen. Scientific novelty. The
nature of the impact of the heterogeneity of the Sarmatia’s lithosphere, "frozen" during the stabilization of the Pre-
Rifean craton core of the East European Platform, on the modern segmentation and structural-material differentiation of
the Earth's continental crust has been clarified.

Scientific novelty. For the first time, a conclusion was made about the deformational nature of the structural dif-
ferentiation of the continental crust of Sarmatia, which was formed against the background of the initial anisotropy of
the Lithosphere under the influence of processes of mantle activation at the stages of tectonic evolution in the Phan-
erozoic.

Practical significance. The obtained data on the geodynamic relationship between the structural surfaces of the
lithosphere, the layers of the Earth's crust and the coromantium mixture can be used for geological interpretation when
elucidating the geodynamic conditions of the formation and tectonic evolution of the intra-plate geostructures of Sarma-
tia in the Phanerozoic.

Keywords: Lithosphere, anisotropy, Earth's crust, tectonic evolution, structural differentiation, East European
Platform, Sarmatia.
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ABSTRACT

Problems Statement and Purpose. The colouration (when pigment is distributed more or less uniformly within skeletal sub-
stance) and colour patterns (when pigment is concentrated or arranged in bands, lines, spots, patches, etc.) of fossil brachiopod shells
is poorly understood, since its preservation in the fossil record requires the coincidence of several, sometimes random, taphonomic
factors. However, the study of the original colouration of fossil invertebrates is of great palacoecological and taphonomic importance
(e.g., to study of the evolution of vision, the development of predator-prey relationships). Records of Palaeozoic brachiopod shells
with preserved colouration are quite rare and the shell colouration and colour patterns are currently known for only 15 genera.

Data and Methods. Studied isolated valves of the lingulid brachiopods Lingularia mytiloides from the lower Moscovian Ka-
mensk Formation of Luhansk Region (Ukraine) show a preserved colour pattern on the outer surface, represented mainly by light
concentric bands. Studied remains are represented by small, 8-10 mm long and 6-7 mm wide, moderately convex ventral thin-
shelled valves with elongate elliptical outlines, a rounded anterior margin, subparallel lateral margins and a small, pointed umbo.
Valve surface is covered with thin concentric growth lines and weakly developed rugae.

Results and Discussion. The studied specimens were divided into two groups based on shell colouration features, which may
reflect some details of the colouration and colour patterns. However, these differences may be taphonomic artefacts. It is quite possi-
ble that the colour bands on the surface of the valves are evidence of sulphide oxidation, but even so, they likely still reflect the origi-
nal colour patterns. Environmental conditions were important factors for the preservation of the colouration on the shells of the stud-
ied lingulid brachiopods. Among these conditions, the most important were slow sedimentation, absence of agents of mechanical and
chemical destruction, such as high-energy water activity, encrustation by epibionts, etc., dysaerobic conditions, and rapid burial ap-

parently accompanied by the activity of bacterial communities.

The studied colour patterns on the shells of Lingularia mytiloides are similar to those on other fossil lingulids. The adaptive
significance of this colouration for the studied lingulids, which lived infaunally, remains unclear and cannot be resolved with the

available material.

Keywords: colouration, inarticulate brachiopods, Carboniferous, taphonomy, Donets Basin, Ukraine.

In cites: Dernov Vitaly (2024). Lingulid brachiopods with probably preserved original shell colouration from the Kamensk Formation (Moscovi-
an, Middle Pennsylvanian) of the Donets Basin, Ukraine. Visnyk of V. N. Karazin Kharkiv National University, series "Geology. Geography. Ecolo-

gy", (60), 28-39. https://doi.org/10.26565/2410-7360-2024-60-02

Introduction. The original colouration (when
pigment is distributed more or less uniformly within
skeletal substance) or colour patterns (when pigment
is concentrated or arranged in bands, lines, spots,
patches, etc.) of skeletons of invertebrates are rarely
preserved in the fossil record [4, 17, 37, 57], as ag-
gressive environmental influences such as solar ul-
traviolet radiation, bacterial decomposition, etc. de-
stroy some pigments (e.g., carotenoids and indi-
goids) [34, 57, 63].

In addition, taphonomic processes synchronous
with the burial of remains (e.g., bioturbation, bio-
erosion, shell-crushing predation) and diagenesis
processes such as dissolution, recrystallization, rock
heating, etc., usually destroy the colouration formed
by both pigments and structural features (i.e., inter-
ference patterns) of a skeleton [17, 37]. However,
persistent compounds such as melanin and porphy-
rin can persist even after dissolution and recrystalli-
zation of the shell substance, and they are some-
times found even on steinkerns [57].

Pigments do preserve as molecular fossils [4,
10, 17], but they decay and no longer absorb light at
particular wavelengths. Such a phenomenon would
explain the survival of colour patterns, but not the
original colouration. In turn, the colour patterns
caused by the structural features of the skeletons are
rarely preserved in the fossil record [37].

The study of the life-time colouration of fossil
organisms is important for the palaeoecological,
taxonomic and evolution research (e.g., to study of
the evolution of vision, the development of the preda-
tor-prey dynamics in palaeoecosystems) [13, 37].

Brachiopods were an important component of
Palaeozoic marine ecosystems, and their remains are
present in marine rocks of different lithology formed
under different sedimentary conditions. That is why
these animals are quite well studied among many
other groups of Palaeozoic marine biota. However,
records of Palaeozoic brachiopod shells with pre-
served colouration are quite rare. So far, the largest
number of such finds are known from the Devonian

© Dernov Vitaly, 2024
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[3,4,6,8,9, 11, 35, 40, 44] and Permian strata (see
[62: Table 1]). There are much fewer records from
the Carboniferous, and the shell colouration and
colour patterns are currently known for only 15 gen-
era, including Petrocrania, Orbiculoidea, Schizo-
phoria, Orthotetes, Mesolobus, Chonetinella, Stri-
atifera, Semiplanus, Hustedia, Brachythyris, Athy-
ris, Martinia, Acanthospirina, Composita, and
Dielasma (see Table 1 for details).

This paper presents the results of studying the
colouration of shells of the lingulid brachiopods
Lingularia mytiloides (Sowerby, 1812) from black
shales of the Kamensk Formation (early Moscovian,
Middle Pennsylvanian), exposed in the south part of
Luhansk Region, Ukraine. So far, the only report on
the colouration of fossil brachiopod shells from
Ukraine is work of Balinski [4], which describes
colour patterns on the shell surface of the Early De-
vonian strophomenids Plectodonta sp. from Podillia
(western Ukraine). According to the author's own
observations, some shells of the terebratulid brachi-
opod genus Carneithyris Sahni, 1925 from the upper
Campanian (Upper Cretaceous) limestone succes-
sion exposed near the city of Luhansk (eastern
Ukraine) also bear poorly preserved colour patterns
that are visible in daylight (these fossils have not
been studied under UV light). Other fossils with
preserved colouration from Ukraine have been de-
scribed or figured by Pchelintsev [50], Kolesnikov
[38], Rogov and Perminov [54], Pacaud [49], Der-
nov [23], and Krokhmal et al. [41].

Geological setting. The studied material was
collected at the Lutuhyns’ka-Pivnichna mine fossil
site, which located near the town of Lutuhyne in
Luhansk  Region of Ukraine (coordinates:
48°25'25.8"N 39°12'26.9"E; Fig. 1A, B). The fossil-
bearing rock is a dark grey, carbonaceous, some-
times pyritized siltstone with large carbonate nod-
ules and interlayer or lenses of coquina (Fig. 1F),
which composing the heap spoil of the Lutuhyns’ka-
Pivnichna coal mine (Fig. 1E). This siltstone is a
roof shale of the k;" coal layer (i.e., the lower inter-
layer of the k; coal bed of the Kamensk Formation;
Fig. 1C, D).

Numerous fossils such as ?worm tubes, brachi-
opods (Orbiculoidea nitida (Phillips, 1836), Lingu-
laria mytiloides (Sowerby, 1812), Derbyia sp., Neo-
chonetes donetzianus (Aisenverg, 1950), Densepus-
tula sp.), bivalves (species of the genera Palae-
oneilo, Phestia, Sanguinolites, etc.), gastropods
(species of the genera Euphemites, Retispira, Bu-
caniopsis, Naticopsis, Soleniscus), orthocerids,
coiled nautiloids (species of the genera Gzheloceras,
Parametacoceras, Metacoceras, Temnocheilus,
Peripetoceras, Coelogasteroceras, Ephippioceras,
etc.), ammonoids (Wiedeyoceras clarum Popov,
1979 and Winslowoceras sp.), trilobites (Paladin cf.

lutugini (Weber, 1933)), fishes (species of the gene-
ra Symmorium and Venustodus), terrestrial plants
(Calamites sp.), bromalites and some other trace
fossils have been collected from this stratigraphic
level [22, 23 and unpublished author’s data]. Shells
of some lingulids studied here, as well as bivalves
and gastropods from this fossil site, have retained
their colouration. Previously, coiled nautiloids
Parametacoceras jongmansi Delépine, 1937, Meta-
coceras spp., and Coelogasteroceras coxi Gordon,
1960 with colour patterns were described from this
locality by the present author [23].

The Kamensk Formation consists of a paralic
sequence of sandstones, siltstones, mudstones,
coals, and limestones (see Fig. 1D). These rocks
contain remains of various marine and terrestrial
organisms, e.g., foraminifers, chaetetids, corals, bra-
chiopods, bryozoans, bivalves, gastropods, cephalo-
pods, crinoids, echinoids, conchostracans, horseshoe
crabs, fishes, macroflora, palynomorphs, calcareous
algae, etc. The thickness of the Kamensk Formation
varies from 300 m in the NW part of the Donets Ba-
sin to 1050 m in the SE part of the basin [45, 52].

The lower part of the Kamensk Formation
(stratigraphic interval between the K; and Ks lime-
stone layers) can be ascribed to the uppermost part
of the Bashkirian and corresponds to the Kras-
nodonian Horizon (uppermost part of the Kayalian
Regional Stage) of the regional stratigraphic scheme
of the Dnipro-Donets Downwarp; the middle and
upper parts of the Kamensk Formation (stratigraphic
interval between the K; and L; limestone layers)
attributed to the lower Moscovian and corresponds
to the Kamenskian Horizon (lower half of the Lo-
zivkian Regional Stage) [45, 52].

The Kamenskian Horizon roughly corresponds
to the Vereian Horizon of the stratotype section of
the Moscovian Stage (Moscow Syneclise, Russia)
[45, 52]. The base of the Moscovian in the Donets
Basin is at the base of the K3 limestone layer (lower
part of the Kamensk Formation; see Fig. 1D) [45,
52]. The absolute age of the volcanic ash interlayer
in the k7 coal bed is 313.16+0.08 My [20].

Material and methods. Six specimens (IGS
NASU-27/01 to IGS NASU-27/06) of the valves of
Lingularia mytiloides (Sowerby, 1812) with colour
patterns were examined in this study. This material
(collection IGS NASU-27) is stored in the Depart-
ment of Palaeontology and Stratigraphy of the Pal-
aeozoic Sediments, Institute of Geological Sciences
of the National Academy of Sciences of Ukraine,
Kyiv. Several unnumbered specimens were photo-
graphed in the field and are currently stored in the
Geological Museum of the Luhansk Taras
Shevchenko National University (Poltava, Ukraine).

Studied fossils were collected from slightly
weathered shales and small limonite nodules of the
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heap spoil of the Lutuhyns’ka-Pivnichna coal mine.
All specimens were studied and photographed under
daylight, because the technique of studying the col-
our patterns on the shells of Mesozoic and Cenozoic
molluscs by treatment with sodium hypochlorite
(NaClO) and observation under UV light [13, 16,
26, 66] is inadequate for the available material, be-
cause sodium hypochlorite (bleach) is a strong oxi-

dant that reacts with the pyritized rock of the fossils
rock matrix. Since the examined material is very
rare, it was risky to process them in this way. Stud-
ies specimens immersed in water have not yielded
outstanding results, and the wetting of pyritized fos-
sils with water causes the development of pyrite de-
cay, which leads to the destruction of the fossils [5,
12, 46].

Table 1
Carboniferous brachiopods with preserved shell colouration
Taxon Locality Age d Br_lef_ References
escription
Petrocrania modesta . . Cherokee Group, Dark blue or
(White & St. John, 1867) Missouri, USA Pennsylvanian slate-colored [30]
Orbiculoidea nitida Boghead Quarry near . -
(Phillips, 1836) Hamilton, Scotland Carboniferous Radial lines [19]
Schizophoria resupinata . -
(Martin, 1809) Unknown Carboniferous Radial lines [25]
Orthotetes kaskaskiensis - . S Concentric
(McChesney, 1860) Preston, Illinois, USA Chesterian, Mississippian bands [47]
Mesolobus mesolobus Muskingum County, Pottsville Formation, Concentric [43]
(Norwood & Pratten, 1854) Ohio, USA Lower Pennsylvanian bands
Chonetinella jeffordsi Minturn Formation, Spots and con-
Stevens, 1962 McCoy, Colorado, USA Middle Pennsylvanian centric bands [61]
Striatifera striata Verkhnyaya Usa River, Upper Serpukhovian, The shells are [36]
(Fischer, 1837) Pechora Basin, Russia Mississippian colored pink
Striatifera striatoplicata Verkhnyaya Usa River, Upper Serpukhovian, The shells are [36]
(Miloradovich, 1947) Pechora Basin, Russia Mississippian colored pink
Striatifera angusta (Janis-  Orlovka-Yama, Pechora Visean The shells are [36]
chewsky, 1910) Basin, Russia colored pink
Semiplanus semiplanus Usa River, Pechora Mississippian The shells are [36]
(Schwetzov, 1922) Basin, Russia PP colored yellow
Hustedia mormoni New Philadelphia, Putnam Hill Shale, Concentric [33]
(Marcou, 1858) Ohio, USA Middle Pennsylvanian bands
. Zalaz-di-Bozh, Pechora . L The shells are
Brachythyris sp. Basin. Russia Upper Visean, Mississippian colored brown [36]
. Verkhnyaya Usa River, Upper Serpukhovian, The shells are
Athyris sp. Pechora Basin, Russia Mississippian colored pink [36]
Martinia glabra . A
(Sowerby, 1821) Unknown Carboniferous Radial lines [25]
Acanthospirina aciculifera Louisiana, Missouri, Louisiana Limestone, Radial lines [55]
(Rowley, 1893) USA Tournaisian, Mississippian
Composita trinuclea Zalaz-di-Bozh, Pechora Upper Visean. Mississippian The shells are [36]
(Hall, 1858) Basin, Russia PP ' PP colored brown
Composita globularis Zalaz-di-Bozh, Pechora Unper Visean. Mississippian The shells are [36]
(Phillips, 1836) Basin, Russia PP ' PP colored brown
Dielasma hastata . . -
(Sowerby, 1828) Settle, Yorkshire. Carboniferous Radial lines [18]
Dielasma hastata . S -
(Sowerby, 1828) Longnor, Derbyshire Mississippian Radial lines [2]
Dielasma hastata . -
(Sowerby, 1828) Unknown Carboniferous Radial lines [25]
Morchanov-Kyrta, Carboniferous/Permian .
. Pechora Basin, Russia boundary interval Radial lines [36]
Dielasma cf. hastata -
(Sowerby, 1828) Utlan and Sobinsk . o
’ Rodnik rivers, Pechora Upper Pennsylvanian Radial lines [36]
Basin, Russia
Dielasma elongatum Unknown Carboniferous Radial lines [25]

(von Schlotheim, 1816)
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Fig. 1. Geographical and stratigraphic position of the studied fossil site.

A —study area; B — schematic geological map of the south part of Luhansk Region showing the geographic
location of the studied fossil site (modified after [24]); C — stratigraphic position of the Kamensk Formation
in the Carboniferous succession of the Donets Basin; D — stratigraphic position of the studied locality in the

Kamensk Formation; E — general view of the dumps of the Lutuhynska-Pivnichna coal mine; F — coquina

with remains of mollusks and brachiopods from the black shale of the Lutuhynska-Pivnichna fossil site.

Abbreviations: M. Volnovakha Gr. — Mokra Volnovakha Group,
Mississipp. — Mississippian, Serpukhov. — Serpukhovian
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Morphology of lingulids with preserved col-
our bands. Studied remains of Lingularia myti-
loides (Sowerby, 1812) (Fig. 2) are represented by
small (8-10 mm long and 6-7 mm wide), moderate-
ly convex thin-shelled ventral valves with elongate
elliptical outlines (valve length/valve width = 1.37—
1.50), a rounded anterior margin, subparallel lateral
margins, and a small, pointed umbo. Maximum
valve width is located at about the mid-length. Valve
surface is covered with thin concentric growth lines
and weakly developed rugae. Internal structure of
valves is not studied.

Description of colouration. The studied spec-
imens can be divided into two groups based on the
shell colouration features, which reflect some details
of the colouration and colour patterns. However,
these differences may be taphonomic artefacts.

The first group includes specimens IGS NASU-
27/01, IGS NASU-27/03, and IGS NASU-27/04.

Specimen IGS NASU-27/01 (Fig. 2D). The
colouration of the valve surface is represented by
thin (c. 0.3-0.6 mm) concentric bands, two of which
are quite visible. The light bands are quite clearly
visible against the brownish-grey background of the
main part of the valve.

Specimen IGS NASU-27/03 (Fig. 2B). The
background colour of the main part of the valve is
brown. White concentric bands, c. 0.7 mm thick, are
clearly visible against the main background.

Specimen IGS NASU-27/04 (Fig. 2C). The
colouration of this specimen is very similar to that
of the specimens IGS NASU-27/01 and IGS NASU-
27/03, but probably better preserved and represented
by thin (c. 0.25-0.30 mm) concentric white bands
on a brown background, which, unlike the bands on
the mentioned above specimens, have clear and
sharp borders.

The second group includes specimens IGS
NASU-27/02 and IGS NASU-27/05 and two un-
numbered specimens in the Geological Museum of
the Luhansk Taras Shevchenko National University.

Specimen IGS NASU-27/02 (Fig. 2A). The
valve is quite poorly preserved. There are poorly
preserved concentric light bands on its surface; the
main part of the valve surface is yellowish-brown in
colour.

Unnumbered specimen (Fig. 2H). The colour-
ation of this specimen is very similar to that of the
specimen 1GS NASU-27/02, but the concentric
bands on a yellowish-grey and yellowish-brown back-

Fig. 2. Valves of Lingularia mytiloides (Sowerby, 1812) with probably preserved colour bands: A— IGS

o :‘\

NASU-27/02; B — 1IGS NASU-27/03; C — IGS NASU-27/04; D — IGS NASU-27/01; E — IGS NASU-27/05;
F — IGS NASU-27/06; G—H — unnumbered specimens (Geological Museum of the Luhansk Taras Shevchen-
ko National University, Poltava). Scale bars = 2 mm.
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ground are better observed than in the latter speci-
men, especially in the anterior part of the valve.

Unnumbered specimen (Fig. 2G) and the
specimen 1GS NASU-27/06 (Fig. 2F). The coloura-
tion of these specimens was studied only on a frag-
ment of the anterior part of the valve, where it is
represented by white and greyish concentric bands,
c. 0.2-1.0 mm thick, with indistinct blurred borders
on a grey background. In the specimen IGS NASU-
27/06, the concentric bands are relatively thick and
have indistinct boundaries and almost merge into a
single spot.

Specimen 1GS NASU-27/05 (Fig. 2E). The
colouration of this specimen is similar to that of the
two specimens described above (Fig. 2F, G) and is
represented by thin concentric white and greyish
bands, c. 0.3 mm thick on the grey-coloured anterior
part of the valve and the umbonal part of the valve
is evenly coloured white and greyish.

Discussion. Taphonomy. Pigments in fossil
shells are very sensitive to light and oxygen, so it is
desirable to isolate fossils with preserved coloura-
tion from the effects of these environmental agents
[14, 17]. However, the specimens studied do not
show such dependence, as they did not lose their
colouration during prolonged exposure to the sur-
face of rock dumps, where they were exposed not
only to oxygen and sunlight, but also to precipita-
tion and fluctuations in air temperature and the rock
itself. It is possible that there are no pigments left in
the fossils that could be destroyed by oxygen and
light. A more dangerous process that can affect the
preservation of the shells colour after they are re-
moved from the rock is the development of the py-
rite decay, since the rock matrix of the fossils is py-
ritized.

The key conditions for the preservation of the
colour pattern of early Palaeozoic cephalopods of
the Barrandian Area (Czech Republic) [64] and low-
er Moscovian nautiloids from the Lutuhyns’ka-
Pivnichna fossil site [23] were low oxygen levels on
and below the seafloor, rapid burial and lithification
(especially in carbonate nodules), which are general-
ly characteristic taphonomic features of Konservat-
Lagerstittes [34]. In addition, probably, activity of
bacterial communities and a very low water activity
were also the reason for the preservation of the col-
ouration on the nautiloid conchs from the
Lutuhyns’ka-Pivnichna fossil site [23]. Probably, the
same taphonomic conditions were decisive for pre-
serving the colouration of the brachiopod shells af-
ter their burial in the bottom sediment. Kalashnikov
[36] noted that the colour of some brachiopod shells
from the late Visean algal bioherms in the Pechora
Basin (Russia) was preserved due to the fact that
these shells were enveloped in Cyanobacteria.

It should be noted that it is not possible to calcu-

late what part of the brachiopod shells from the fos-
sil site retained their original colouration, since most
fossils are represented by small fragments of thin-
shelled valves, but it should be noted that all col-
lected Lingularia mytiloides have undeniable or
probable traces of the lifetime colouration, but only
the former were used in the study. Therefore, it
should probably be acknowledged that coloured
valves of Lingularia mytiloides from the studied
locality are not uncommon.

Dr Leonid Popov (National Museum Wales;
personal communication, September 2023) doubts
the possibility of preserving the colour pattern on
lingulid shells, as the shells of fossil lingulids do not
preserve the organic matter with which the pigment
is bound. He considers the colour pattern on the sur-
face of the lingulid shells described here as traces of
oxidation of pyrite, which replaced the organic mat-
ter. As demonstrated in the Introduction section,
pigments can remain preserved even when shells are
recrystallized and/or dissolved. Furthermore, it is
not claimed that the original pigment has been pre-
served in the studied valves. It is quite possible that
Dr Popov is right and the colour bands on the sur-
face of the valves are evidence of sulphide oxida-
tion, but even so, they likely still reflect the original
colour patterns on the surface of the shells.

Comparison. Various authors have figured lin-
gulid valves that may bear the original colouration
or colour patterns. They are discussed in detail be-
low, but it is not entirely certain that these patterns
on the shell surface are actually colouration and not
growth lines, taphonomic artefacts, artefacts of pho-
tography, etc.

Probably, the same colour pattern as in the
studied brachiopods is present on the shells of Lin-
gula mytiloides Sowerby, 1812, L. squamiformis
Phillips, 1836, L. straeleni Demanet, 1934, L. sp.,
and Liralingua wilsoni Graham, 1970, as illustrated
by Graham [29: pl. 14, figs 4-6, pl. 15, figs 3, 7, pl.
16, fig. 6, pl. 17, fig. 5]. These specimens come
from the several Namurian-aged formations of the
United Kingdom. Unfortunately, the low resolution
of the black-and-white photographs of these brachi-
opods does not allow to confidently attributing the
ornament figured to the original colouration of the
shell.

Winkler-Prins and Martinez-Chacén [67] report
white, grey and brown bands on the shells of Lingu-
la mytiloides Sowerby, 1812 from black shales of
the Tournaisian-aged Vegamian Formation of Spain,
but do not provide detailed descriptions or images of
this colour patterns. Probably, evidence of the origi-
nal colouration are also present on the valves of
Lingula mytiloides figured by Korejwo [39: pl. 1,
figs 1-3] from the Tournaisian strata of Poland.
These probable colour patterns are represented by
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weakly pronounced concentric bands, but the low
resolution of the photographs does not allow to con-
fidently interpreting their as the colour ornamenta-
tion rather than taphonomic or photographic arte-
facts.

Also, probable colour concentric bands is pre-
sent on the surface of the valves of Lingula carbo-
naria Shumard & Swalow, 1858 from the Bashkir-
ian-aged Pottsville Formation of Ohio [43: pl. 7, figs
1-3]. Very similar colour patterns in the form of
concentric bands are present on the valves of Lingu-
laria cf. smirnovae Biernat & Emig, 1993 from the
Triassic of Spain [42: fig. 5].

There are several other reports on the original
colouration of Palaeozoic and Mesozoic inarticulate
brachiopods. Cleland [15: pl. 12, figs 3, 4, 5, pl. 13,
figs 8, 9] illustrated two shells of Lingula milwau-
keensis Cleland, 1911, as well as a shell of Lingula
sp. bearing concentric colour bands. These fossils
were found in the Devonian rocks of Wisconsin,
USA. Kalashnikov [36] reported that the shells of
Lingula, Orbiculoidea, Lindstroemella, and Linguli-
pora from the Carboniferous of the Pechora Basin
are yellow and black in colour.

Greger [30] described several shells of the inar-
ticulate brachiopods Lingula sp. (Upper Devonian
Grassy Creek Shale of Missouri, USA) and Orbicu-
loidea humilis Hall, 1867 (Middle Devonian Hamil-
ton Group of the New York State, USA). The col-
ouration of Lingula sp. is represented by concentric
dark blue bands, and the pattern on Orbiculoidea
humilis is represented by concentric bands of light
greenish and dark chestnut colours.

Singh [59] described a single specimen of the
shell of Lingula (?Pseudolingula) cincinnatiensis
Hall & Whitfield, 1875 from the Ordovician-aged
Bullfork Formation in Kentucky, USA. Both valves
of Lingula (?Pseudolingula) cincinnatiensis show

the dark brown and bluish-grey colouration. A simi-
lar colouration is present on the surface of Lingula
rauliniana d’Orbigny, 1847 figured by Gaspard [27:
fig. 3E] from the upper Cenomanian (Upper Creta-
ceous) of France.

Conclusion. From the early Moscovian Ka-
mensk Formation, the valves of the lingulid brachi-
opods Lingularia mytiloides (Sowerby, 1812) with
probably preserved original colouration were stud-
ied. The specimens were divided into two groups
based on shell colouration features, which may re-
flect some details of the colouration and colour pat-
terns. However, these differences may be taphonom-
ic artefacts. It is quite possible that the colour bands
on the surface of the valves are evidence of sulphide
oxidation, but even so, they likely still reflect the
original colour patterns on the surface of the shell.

The key conditions for the preservation of the
colour pattern of the studied lingulid brachiopods
were low oxygen levels on and below the seafloor,
rapid burial and lithification (especially in carbonate
nodules). The studied colour patterns on the shells
of Lingularia mytiloides are similar to those on oth-
er fossil lingulids. The adaptive significance of this
colouration for the studied lingulids, which lived
infaunally, remains unclear and cannot be resolved
with the available material.
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JIinrysaigm (0Opaxionmoam) 3 iMOBiIpHO 30epeKeHMM OPUTIHAJIbHUM 320apBJIEHHIM
yepenamku 3 KaM’sIHCbKOI CBiTH (MOCKOBCHKHMH SIPYC, CepeHiil MeHCHJIbBaHii)
Jlonenbkoro daceiiny (Ykpaina)

Bimaninu /lepnoe,
BiJy1ia cTparurpadii Ta maaeoHTONIOTIT Male030HChKIX BIAKIIAIIB
InctutyTy reonoriunux Hayk HAH VYkpaiuu, Kuis, Ykpaina

3abapBicHHS Ta KOJBOPOBI Bi3epYHKH Ha deperanrkaX BHKOITHUX Opaxiomoja BUBYCHI HEIOCTAaTHBO, OCKUIBKH X
30epekeHHs Y BUKOITHUX PEIITKaX BUMarae 30iry JeKUTbKOX, IHOJI BUITaJKOBUX, TaPOHOMIYHHX (akTopiB. OmHaK, goC-
JDKEHHS TIEPBIHHOTO (TIPHKUTTEBOTO) 32a0apBICHHS BUKOTHAX 0€3Xpe0EeTHIX Mae BaXKJIMBE ITaJICcOSKOIOTigHe 1 Tado-
HOMIiYHE 3Ha4YeHHs. 3 KaM’ SHCHKOI CBITH (HFDKHS YacTHHAa MOCKOBCBKOTO SIPyCy, CepeHil meHcuibBaHii) JlyraHcbkol
obmacTi (BigBanu ByrimeHOI maxtu JlyTyruHchka-IliBHIgHA moOmm3y M. JIlyTyrnHe) BUBYEHO PEINTKH CTYJIOK JIHTYIIi]
Lingularia mytiloides (Sowerby, 1812), Ha sikux iiMOBipHO 30eperiocs MPUKUTTEBE 3abapBieHts. [IpmwxuTreBe 3a6ap-
BJICHHS MMaJ€030MChKUX Opaxiomnoa BUBYCHO ciiaOko. Hapa3i, HalmoBHiIII BiTOMOCTI MH MaeMO MO0 3a0apBIICHHS Je-
BOHCBHKHX Opaxionos, a cepes KaM’ sSHOBYTUIbHUX Opaxiorno]] MPMKUTTEBUI Bi3ePyHOK YW 3a0apBJICHHS BiJIOME JIUIIE y
15 ponie. Busueni izompoBani cryaku Lingularia mytiloides nemoHCTpyOTh KONMBOPOBHI MaIIOHOK, MPEICTABICHHUM
MEPEBAKHO CBITIIMMHU KOHIICHTPUYHUMHU cMyraMu. JloCimipKeHi 3pa3ku Oyiiu po3/aijieHi Ha JIBi IPYNX HA OCHOBI 0cOO0IH-
BocTeit 3a0apBiieHHs yepenamok. OJHaK i BIAMIHHOCTI MOXYTh OyTH TadoHOMIUHMMH apTedakTamu. L{inkom MoxKIu-
BO, IIO KOJBOPOBI CMYTH Ha TIOBEPXHi CTYIIOK € CBIITYCHHSIM OKHCIICHHS CYIbQIIIB Y MIPUTH30BAaHUX CTYIIKaxX, ajie Ha-
BiTh Y IIbOMY BHIIaJIKy BOHH, IMOBIPHO, BCE III¢ BiIOOPaXKaOTh IEPBiCHI KOJIHOPOBI Bi3€PyHKH Ha MIOBEPXHI YSPEITAITKH.
VMOBH HaBKOJIMIIIHBOIO CEPElOBHUINA Oy BAXIUBUMH (DaKTOpaMH A1 30epeKeHHs 3a0apBIICHHS Ha CTYJIKaX JOCHTi-
IokeHUX JTiHTYIi. Cepel MUX YMOB HAWBaXITUBIIIAMU OyJTH HU3BKI TEMITH CEAUMEHTAIlIi, BIACYTHICTh areHTiB MeXaHi4-
HOT Ta XiMIYHOT JECTPYKIIii, TAKHX SK BUCOKA aKTUBHICTH BOAHOI TOBIII, iHKpyCTaIlisl emiOioHTaMu, qu3aepoOHi YMOBH
Ta MIBHAKE IOXOBaHHS, 10, OYEBUIHO, CYNPOBOIKYBAIOCS ASUIBHICTIO OaKTepialbHUX yrpynoBaHb. Ha xaib, BUSBUTH
aJlanTHBHE 3HAYCHHsI IPUKUTTEBOTO Bi3€PYHKY Ha MOBEPXHI BUBYCHUX CTYJIOK Opaxioroj He BAAIOCS.

Knrouoei cnoea: 3ab6apeénenns, 6e33amkosi Opaxionoou, kam saHogy2iibHa cucmema, magonomis, Yepaina.
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CTpyKTYypHO-JIITOJIOTIYHA MOIeJIb
I'nyxiBenbKOro pogoBMIIA €JII0BIiaJJbHUX KAOJIIHIB
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Ha ocHoBi y3araipHeHHS 1 aHaNMi3y (aKTHYHOTO Marepianxy CTBOPEHO CTPYKTYPHO-JITOJOTIUHY MOneNb [JTyXiBebKOro pomo-
BHUINIA ENIOBIAbHUX KAOJiHIB, ke 3HAXOMUTHCS B Ko3saTHHCHKOMY paiioHi BiHHMIBKOI 00macTi mobmm3y cMT. [iyXiB i BXOOHUTE A0
cxinany [myxiBenpko-TypOiBCHKOTO KAOTIHOBOTO paiioHy. PO3KpHUTO MpHYMHHO-HACIIAKOBI 3B’ A3KH Pi3HUX METPOTHIIIB mopix GyHma-
MEHTY 3 TOBIIMHOIO, PEYOBHHHUM CKJIQJIOM 1 30HAJIBHICTIO KOPH BUBITPIOBAHHSA 1, SIK HACIIAOK, 31 CTPYKTYPHO-JITOJIOTiYHOIO Oy/0-
BOIO TTOKJIay €JIOBiaJIbHAX KAOJIHIB Ta HOTO SKiCHUMH IOKa3HUKamH. Ha mincraBi koopnauHar i onucy 691 cBepUioBHH, sKi Oynu
npoOypeHi y pi3Hi pOKM BUPOOHMYMMHU T'EOJIOTTYHUMH OPTaHi3alisIMy, JOCIIHKEHO IIPOCTOPOBY MIHIUBICTD perbedy MiIOMBY i HO-
BEpXHI IOKJIAJy €TIOBIaJIbHUX KAOJIHIB Ta HOro TOBIIMHM. 3’SCOBAaHO, IIO IMOKJIAJ KAOJIHIB Ma€ CKJIagHE 3aJTaHHS i CKIaIHY
Mopdoorito, sKi BUpaKeHI y 3HAYHHMX KOJMBAHHSAX aOCONIOTHUX IO3HAUYOK HOTO IMOKPIBNI Ta MiJOLIBH i OOyMOBIIEHI I€0JIOTr0-
TEKTOHIYHUMHHU 0COOIMBOCTSIMH TEPUTOPIi Ta SPO3IMHNM 3pi3oM. BinMiTKH MOKPIiBIi MOKIAAY KaoiHiB 3MiHIOIOTECS Big 209,1 M 1o
299,3 M, a BigMiTku migouBu — Bif 229,7 M 10 296,8 M. 3a pe3ynsraraMu onpoOyBaHHs CBEPAJIOBHH Ta XiMIYHOTO aHaJi3y KaoJiHiB
JIOCTIKEHO JIaTepalbHIK PO3IMOIN CEPEeNHbOr0 BMICTY OKCHMIB 3alli3a, TUTAHY Ta IMOKa3HUKA OUTH3HM 1 BEPTHKAJIBHUI PO3MOALT
BMICTy 3a3HAQYCHUX OKCH[IB Ta MOKAa3HMKa OUIM3HM Y MEXaxX OKPEMHX CBEpAJIOBHH. 3’5COBAaHO, IO JlaTepalbHa 1 BEpTUKAJIbHA MiH-
JIUBICTH MOKa3HUKA OITM3HU, BMICTY OKCHIIB 3ajli3a i THTaHy 0OyMOBJIECHA CKJIQJIHOKO TEOJIOTIYHO OYTOBOIO POJIOBHIIIA, TIEpeIIapo-
BYBaHHSM Pi3HHX 3a HeTporpadidHuM i MiHepaJbHUM CKJIAJOM KPUCTAJIYHHUX MOPiN GyHIaMEHTY, pEYOBHHHHAM CKJIaJOM €TIOBiallb-
HUX YTBOPEHB, IO YTBOPHJINCS BUBITPIOBaHHIM X ropin. [TixBumieHi 3Ha4yeHHs MOKa3HHMKa OUTM3HM Ta BMICTYy OKCHIIB 3aji3a i
TUTaHy HasBHI y PI3HMX YacTHHAX MOKJIAIy KaoJiHiB. BcTaHOBIEHO, IO IPOCTOPOBHH PO3MOIiT MOKa3HUKA O1TH3HU KOJIMBAETHCS B
mUPOKHUX Mexax (68,1-92,24%) i BuzHavaeTses migBuimeHnM BMicToM Fe2O3 ta TiO2, abo 3k ogHOTO 3 3a3HAY4EHUX OKCHIIB. BmicT
Fe203 B xaominax cranosuts 0,13-2,51 %; Bmict TiO2 — 0,16-1,83 %. 3’scoBano, mo mix BmictoM Fe203 Ta TiO2 icHye npsamuii abo
oOepHEeHNH KOpeTsIiiHui 3B’ 430K. TparuistoThcs BUIAAKA KOJM MOKAa3HUK OUTM3HH KaOJNiHIB € 3HAYHUM 32 HASBHOCTI BHUILE Cepel-
HBOTO BMICTY OTHOTO 3 OKCHIiB. JlOCIiIKEHO KOPEIAIiiHI 3B’SI3KM MK TIEBHUMH MTapaMeTpaMU MoKy KaomiHiB (pesbed moBepxHi
1 TITOMIBH, TOBIIMHA, TIOKa3HUK OUTH3HH, BMICT OKCHIIB 3ajIi3a i THTaHY).

Knrwwuosi cnosa: Binnuyvka obracme, Iyxiseyvke podosuuje, enogiaibHi KAOIIHU, CIMPYKMYPHO-TIMON02IYHA MOOETb, MOGUJU-
Ha KAOMIHI8, NOKAZHUK GLIU3HU, 8MICT OKCUOI8 MUMany i 3a1i3a.

Ax nutyBatn: Kpomko IOmnis. Ctpykrypro-nitonoriara Mojens I'myXiBempkoro pojosuiia emopianbHnx kaoninis / Omis Kpomko, Mupon
Kosanpuyk // Bicuuk XapkiBchkoro HarionansHoro yuiBepcutety imeni B. H. Kapasina, cepist «[eomorist. ['eorpadisi. Ekonorisi»y, 2024. — Bum. 60. —
C. 40-55. https://doi.org/10.26565/2410-7360-2024-60-03

In cites: Kroshko Yulia, Kovalchuk Myron (2024). Structural and lithological model of the Glukhivetsky deposit of eluvial kaolins. Visnyk of
V. N. Karazin Kharkiv National University, series "Geology. Geography. Ecology", (60), 40-55. https://doi.org/10.26565/2410-7360-2024-60-03 [in
Ukrainian]

Beryn. [nmyxiBellbke pPOJOBHILE €IIFOBIAIbHUX
KaoJIiHiB 13 3anacamu noHazx 200 MJIH TOH € OZHUM 3
HalOimemmx B €Bpormi. Po3ramoBane poposuile B
KozsruHcbkoMy paiioni Binauibkoi o6acTi moomu-
3y cMT. [nyxiB. Y Mexax ceiMia HpalioTh,
MOB’si3aHi 3 PO3POOKOI0 POJOBUINA EIFOBIABEHUAX
kaoniHiB, 3akpute AkimioHepHe ToapuctBo «[ny-
XOBEI[bKUH KaoNHOBUH 3aBom», IlpuBaTHe AKIIio-
HepHe ToBapuctBo  «lJIyXoBeUbKMI  TipHUYO-
30arauyBajbHUN KaoniHOBUH KoMOiHaT», TOB «Ak-
HIOHEpHE KaojiHOBe TOoBapuCTBO». [Ipomykiis [iy-
XIiBEIIbKOTO KAOJIHOBOTO KOMOIHATy TOCTa4a€eThCs
nianpuemcTBaM ¢paphopo-¢pasHcoBoi, XiMiYHOI, pa-
Ji0- 1 eNeKTpOKepaMivHoil, JIETKOi Ta MarepoBoi ra-
JIy3eil IPOMHUCIOBOCTI. Y BHPOOHHUIITBI TOHKOI Ke-
pPaMik¥ IIyXiBEeLbKI KaoJiHU Yepe3 HU3bKY MeXaHi-
YHY MIIHICTh 3aCTOCOBYIOTHCS JIMIIE B CyMmimn 3
MIPOCSHIBCHKUMH KaoJiHnamu [ 15].

Kpim 11010, y HEBEJIHKIH KITBKOCTI KaoJliH Po-
JIOBHIIIA BUKOPUCTOBYETHCS TAKOXK IIPH BUPOOHHUIITBI
Kabenro, TymMHu, napdymepii, yasTrpaMaprHy, BOTHET-
pusiB [1, 2, 13].

3aBmsikd  TOOpUM  JTUBAPHUM BJIACTHBOCTSIMH,
TUTACTUYHOCTI, HE3HAYHOMY BMICTY KOAryisHTIB i
PI3HUX IIKIJJUBUX COJIeH, CTa0IIbHOMY TpaHyJoMe-
TPUYHOMY CKJIaay KaoJiiH [TyXiBebKOro poIoBHILA
HaO1IbLI NpUAATHUHN A7l BAPOOHUIITBA CaHITApPHO-
TEXHIYHUX BUPOOiB. BuMoru 10 cupoBUHM BU3HAYa-
F0ThCS i1 IKICTFO Ta TEXHOJIOri€r0 30araueHus [2, 13].

Ha croromHimHiii neHb, poAoOBUILE 3HAYHOIO
MipoI0 BiANpalbOBaHe.

Marepiaau Ta mMeToaM AociixKeHHs. Meto-
JTNKO-METOMIOJIOTIYHOI0 OCHOBOIO ITOOYIOBH CTPYK-
TYPHO-JIITOJIOTIYHUX MOJEJed OocaloBHX (opMarlii
€ HampalloBaHHS KOJEKTUBY HayKOBLiB [HCTUTYTY
reoyiorivaux Hayk HAH Vkpainu [5, 20]. Anropurm
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MMOOYIOBH CTPYKTYPHO-JIITOJIOTIYHAX MOZCICH Kao-
JIIHOBUX POIOBHII HapalbOBaHUN aBTOPaMH CTaTTi
1 anpoOOBaHMI HA HU3I POJOBHIN YKPATHCHKOTO
IIMTA Ta ONPWIIOAHEHWH y HAayKOBUX IyOINiKamisx
Ta Ha HAayKOBHX KOH(EpEeHIisIX pPi3HOTO piBHS, 30K-
pema [7, 22].

OCHOBOIO JIJIs1 IOCITi/pKEHB [ITyXiBeIbKOTro po-
nopumia Oynmu BupoOHuW4i 3BiTH: Conkuma JIL.C.,
Bceexcsarckuit C.C., 1969, «lIporHo3nas kapra Ha
MepBUYHbIE KaOJIHHBI (palioH [TyXoBeLKoro Mecro-
poxnenus BunaHMIKOH o6nactH)»; TeomopoBud
IO0.H. u ap., 1969, «Ot4er o nepeonenke [myxoBer-
KOTO MECTOpOXKAEHHUS KaoiuHOB (BuHHHMIKas 06-
nactb YCCP)»; Conkun JI.C., OBunnnukoB A.C.,
Jlyxanckas JILJI., CmuproB JLA., 1972, «OTtuer no
MTOMCKOBBIM pabOTaM M COCTaBICHUIO IMIPOTHO3HOM
KapTel Ha kaonuH B Kazatunckom u KannHoBckom
paiionax Bunnniikoii obmactu (Jlucter M-35-94-A u
M-35-94-b)»; bBonmapenko I.®. u ap., 1973, «Or-
YeT 0 reoIoropa3Be/IOYHbIX pad0Tax, BHITOIHEHHBIX
Ha [TTyXOBEeIIKOM MECTOPOXKACHUH TEPBUYHBIX Kao-
nuHOB, B KaszartmHckom paiione BuHHHIKOI 00ma-
ctu, YCCPy»; Mymrenko U.®., Tiotionnuk B.M.,
bounapenko B.U., 1978, «OTuer o nopasBeake mnep-
BOTO yd4acTKa [JIyXOBEIKOTO MECTOPOXKICHHS Iep-
BHYHBIX KAOJMHOB IpoBeaeHHOU 1976-1978 romax
(Kazarunckwii paiion Bunnuikoii oonactu Y CCP)y;
Jloreun ILIL u np., 1981, «I'myxoBerkuii KaoJIMHO-
BBl KOMOMHAT (pa3BUTHE CHIphEBOW 0a3bl). Paspa-
00TKa 3amacoB KaojHMHA TEpPBOro ydactka [iryxo-
BEIIKOTO MECTOpPOXACHU»; 3amopoxHbiii U.U. wu
ap., 1981, «TexHuKo-3kKOHOMHYECKOE 000CHOBaHUE
3aracoB TMEPBUYHBIX KAOJNMHOB [ITyXoBenkoro me-
ctopoxeHus B Bunnunkoir odmactu YCCPy»; Ce-
meonenko H.H., Tkauenxko A.C., 1984, «Otuer o
Jopa3BeIke W IepeoleHKe |TyXOBeIKoro MecTo-
POX/IEHNS TEPBUYHBIX KaoiduHOB 3a 1977-83 rr
(Bunnwunkas 001, YCCP)», a Takox HayKoBi y0JTi-
Karii Ta AucepTaniiHi JOCITIKEHHS, OTPAIFOBAaHHS
Ta y3araJbHEHHS Marepiaiy SKUX MOCTYKHIO OCHO-
BOIO ISl CTBOPEHHS ILTICHOT KApTHHM TeOJIOTIYHOT
OynoBu [TyxiBebKOrO pOAOBHUILA Ta PEUOBHHHOTO
CKJIaJly €IIOBiaJIbHUX KAOJIHiB.

Ha ocHOBI 1aHUX KOOpJMHAT, OIHUCY, PE3YJbTa-
TiB onpoOyBaHHs 691 cBepIUIOBUHH, 11O NMPOOYpeHi
y pi3HI POKH BHPOOHMYMMH TI'€OJIOTIYHUMH OpraHi-
3allisIMH, XIMIYHOTO aHaJIi3y KaoJiHIB Ta BU3HAYCH-
Hs TX OUTM3HU Oyna CTBOpEHA IIbOBA aTpHOyTHBHA
SJIEKTPOHHA 0a3a JaHUX, sika cTaja (PaKTOJIOTIYHUM
MarepiajaoMm st KaprorpadiqHuX moOymoB, Mo Xa-
PaKTepu3yIOTh peibed MiIONIBH i TIOKPIBII eroBia-
JILHUX KaoJiHIB, X TOBIIMHY, a TAKOX JIaTepabHUAN
1 BEpPTUKAJIBHUM PO3MOAI y HUX OKCHIIB 3ai3a,
THTaHy ¥ iHmekcy Oinm3Hu. Kaprorpadivai molymo-
BH 3miiicHioBamucs 3  BukopuctaHsaMm ['1C-
TEXHOJIOTiH y mporpamMHux 3abesneueHHsx Golden
Software Strater, Golden Software Surfer. Kopes-

IifHI 3B’SI3KH MDK TICBHUMH ITapaMeTpaMH JTOCIi-
mxyBaiucs B Microsoft Excell.

AHani3 nmomepeanix nociaimkens. [lepmri Bi-
JIoMOCTi Tipo [myXiBembKke POIOBUINE €TFOBIaTbHUX
kaoniniB Oymu y 1901 poui. 3HaUHMIA BHECOK y JTOC-
nmimkeras pomosumia 3poomwm C.I. Koxmuk, C.I
Boxxenos, M.I. be3bopoapko, O.B. Kpacoscbkuii Ta
iH. Ilepmri reomoro-po3BigyBanbHi poOOTH Ha POAO-
BUIIII BUKOHaHO y 1925-1926 pokax mij KepiBHHIIT-
BoM B.I. Jlyunupkoro. Ilporsrom 1928-1938 pokis
3MIHCHIOBAIUCS POOOTH 3 TEOJIOTIYHOTO JTOCIIIPKEH-
Hs popoBuira. 3okpema, mporsarom 1931-1932 pokis
T'€0JIOT0-PO3BiIyBAIbHI POOOTH 3AIMCHIOBAIUCS YK-
palHChKUM BiAiIEHHSIM [HCTUTYTY mpUKIagHOI Mi-
Hepanorii (minx kepiBauurBoM C.I. Koknmka), a B
1938 p —VYkpaiHCBKUM TEOJOTIYHHM YHPABIIHHIM
(mix kepiaunTBoM LI JloGaua). ¥ 1940 pomui aep-
JKaBHUM KOMITETOM 0 3amacam Oynd 3aTBepipKeHi
3amacu pomoBumia B kimpkocti 30,5 muH. T. [licms
JPYyTOi CBITOBOi BIHHM HEOIHOPA30BO MPOBOIMITUCS
po0OTH 3 JOPO3BIJKK 1 MEPEOIIHKY 3araciB pojo-
BUIIA y 3B’A3KY 31 3MiHOIO BUMOT JI0 CHPOBWHH Ta
I'OCTiB. 3okpema Taki BuaM poOiT Oynu MpoBeaeHi
y 1951-1952 pp. Tpectom «YKpreomHepym» (Kepis-
HuK pobiT b.O. lNamanesnd). ¥ 1961 pormi mopos-
BiJIka pomoBHIa Oyna 3nilicHeHa BiHHUIBKOIO Tap-
tieto I[ominbecbkoro pamnaprociy. 3 1961 poky Ha
POJIOBUIII TOCTIHHO 3iHCHIOBANIACS EKCILTyaTaIliii-
Ha PO3BiJIKa 3 METOI0 YTOYHEHHS YMOB 3aJISITaHHA 1
COpPTHOCTI KaoniHiB. HeomHopa3oBo MpoBOAMIIHCS
JIOPO3BIJIKA OKPEMHUX IIISIHOK POIOBHUIIA 3 METOHO
TIEPEeBOJy OJIHI€T KaTeropii 3armaciB B iHIIY.

VY mopanbmii pokd, 3HaYHHH BHECOK Y JOCIHi-
JOKeHHsT [JyXiBEI[bKOTO POJOBHINA €JIIOBIAJIbHUX
KaoIliHIiB 3arajoM, TOBIIWHHU, 30HAJBHOCTI, pPevo-
BUHHOTO CKJIaJy KOpY BHBITPIOBaHHS U ii CTPYKTYp-
HOTO KOHTPOJIIO; OCOOJMBOCTEH MOUIMPEHHS, TOB-
IIMHU 1 MOpQOIIOTii MOKIaxy eNoBiaIbHUX KaoJli-
HiB, HOTO PEYOBHHHOTO CKJIAJy, SIKOCTI TOIIO y Pi3Hi
poku 3poounu B.I. Bonmapenko, C.C. BcexcBsarchb-
kuii, FO.K. IBanos, B.1O. Konapauyk, [.&D. MymteH-
ko, }0.A. Pycbko, M.M. Cemeonenko, JI.C. CoHkiH,
IO.M. Teomoposuu, O.C. Tkauenko, B.M. TioTioH-
Huk, M.IO. ®imikin Ta iu. [4, 6, 14].

3romoM, y Mexax pomoBHIIa Oyl0 BUOKpeMIIe-
HO OKpeMi OJIOKM 3 BiJIOBIAHOIO COPTHICTIO KaoJi-
HOBOI CUPOBHHU.

VY 1982 poui @./1. OBuapeHko 3i cIliBaBTOpamMu
y3arajbHWIN JaHi Ipo KaoJliHU OLIBIIOCTI POJOBHII
VYkpainu, 30kpeMa HIo/10 IX CHPOBUHHOI 0a3H, MiHe-
paJiorii, TeHe3ucy Ta CTPYKTYPHUX OCOOJIMBOCTEA,
(h13MKO-XIMIYHMX BJIACTHBOCTEH TOIO; IMOJAIH Bi-
JIOMOCTI IIOZ0 ONTHMAJIbHUX TEXHOJIOTiH mepepoo-
KM Ta 3aCTOCYBaHHS KAONiHIB y BUPOOHHUIITBI IOP-
HeJSHU Ta (BastHCy, Tanepy, TyMH Ta iHIIUX Tary3sax
MIPOMUCIIOBOCTI.

VY 1977 p. indopmartis 111010 KaosiHiB Oyia y3a-
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raJbHEeHa B Te0JIOr0-eKOHOMIYHOMY orsizi [2].

bararo HaykoBuX mpails Oyino MPHUCBIYEHO OC-
JIJHOKEHHIO TEXHOJONIYHUX BJIACTUBOCTEN KAOJIIHIB
pomoBuIa. 30KpeMa, HAYKOBO OOTPYHTOBAHO JOLIi-
JBHICTh BUKOPUCTAHHS HHU3BKOCOPTHOTO KaoJiHY 3
JOMIIIIKAMH JIETKOTUIABKOI TJIMHU ab0 MaJIMBHOTO
IUIaKy Ta IHIIUX JOMIIIOK JJIi OTPUMAaHHS JIHIIbO-
BOi 1 TTOPOXKHBOTIIOI METIM METOAOM IUIACTHYHOTO
¢dopmyBannus [3]. CTpyKTypHO-MEXaHIYHI Ta peoo-
TiYHI TTOKa3HUKH 30arayeHux i He30arayeHux KaoJli-
HiB [JTyXiBEIIbKOTO POIOBHINA B TEXHOJOTIT BUPOO-
HUITBA  CaHITAPHOI  KEpPaMiKH  JIOCIIKYBaH
B.I". CanpHuk 3i cniBaBTOpamu. Po3poOneHo TexHo-
JIOTiI0 BUPOOHMITBA MOAM(DIKOBAHOIO KAOIiHY, IO
MOYKE BHKOPHCTOBYBATHUCH SIK CBITIIMH HAIlOBHIOBAY
Mpu BUPOOHWITBI TYMOBHX CyMIillleH, TOMIMEpiB,
naxiB, (hap0, kieiB, mactMac [3]. Bid € 3aMiHHUKOM
noporoi i medinuTHOi iMmopTHOi 6iyoi caxi, IiHa
SIKOT BABIYi BUIIIA.

I'eonoriuna OymoBa, mpobnemu BuB4YeHHS [Iry-
XOBeIbKO-TypOiBCHKOTO PYyIHOTO By3jia Oy YacT-
koBO BucBiTiIeHi y 2005 p. [9]. Jlironmoriuna xapax-
TEPUCTHKA KOPH BHBITPIOBaHHS JOKeMOIpiiChKUX
nopix ¢yHzamenty paioHy posramryBaHHS [yxi-
BEI[LKOTO POJOBHINA TMOOIKHO BHCBITIIEHA B IIpari
[16]. ¥ 2013 p. Ha miacrasi gaaux 134 cBepmioBuH
OyJo 3IiMiCHEHO MOJETIOBAHHS PO3MOALTY OKCHIIB
3ajli3a 1 TUTaHy Yy TMOKJIajli KaoJiHiB [J1yXiBembKoro
ponoBumia [11] Ta 3po0iIeHO BHCHOBOK TIPO Te, IO
BHUCOKOSIKICHI KAaOJIiHA 3 MiHIMaJbHUM BMICTOM OK-
CHUIIIB 3ajli3a MOIIMpPEH]I Y NEeHTpalbHIi YacTuHi, a
HU3BKOCOPTHI KaoJNiHU — y cXigHii. 3rogom, y 2014
poIIi 1Ml pe3yabTaTH JOCHTIKEHb OYII0 TOKIIaJIeHO B
OCHOBY KaHMJIATChKOI JMCEpTalii Je MmogaHo mopi-
BHSJIbHY XapaKTePUCTHKY ENIOBIaIbHUX KAOJNiIHIB 3
PI3HHX POJOBHII MiBHIYHO-3aXiTHOI YaCTUHU YKpa-
fHCBKOTO 1IUTA [8].

BpaxoBytouu yHiKaJIbHICTB 3a 3amacaMu [yxi-
BEI[LKOTO POJOBHUINA 1 HasBHICTh 3HAYHOI KiIBKOCTI
PO3pI3HEHHUX JJAHUX CTOCOBHO HOTO reoyoriyHoi Oy-
JIOBU, HACTalla HaraJibHa MpoojeMa B y3aralbHEeHHI
Ta aHali3l HasgBHOro (hakTUYHOrO Marepiainy, IO-
JIaHHI 00 B MIJTICHOMY BHIVISIL TI0 POJOBUIILY, a HE
MO0 OKpPEeMHM JIJITHKaMm, CIIOHyKalla aBTOpiB [0
CTBOPEHHSI CTPYKTYPHO-JIITOJIOTIYHOT MOZENI LHOr0O
pOMOBUILA, SKa BHCBITIIIOE HMOTO0 CTPYKTYPHO-
TeOJIONIYHY MO3MINI0, 30HAIBHICTE 1 PEYOBHHHHI
CKJIaJ] KOPY BUBITPIOBAaHHS, TEOMETPHUHI MapameT-
PH TIOKJIay KAOJiHIB Ta NPOCTOPOBUH 1 BEPTHKAIIb-
HUM PO3MOJI B HHUX IOKa3HWKA OIJIM3HH, BMICTY
OKCHJIIB 3aJli3a H THTaHY, KOPEJALINAHI 3B SI3KH MiXK
HUMH TOLLIO.

Meta my0Jikamii nonsirae B CTBOpEHHI CTPYyK-
TYPHO-JITONOTI40i Momem [IyXiBerbKoro poaoBu-
I[a €IIOBIAJIbHUX KAOJIHIB, KA BHUCBITIIOE OCOOJIH-
BOCTiI MPUYMHHO-HACTIIKOBUX 3B’SI3KIB MiX T'€0JIO-
TO-TEKTOHIYHOIO OyZ0BOIO TepHUTOpii; OymoBoIO, pe-

YOBHHHUM CKJIQJIOM 1 30HAIBHICTIO KOPH BUBITPIO-
BaHHS; YMOBAaMH 3aJISITaHHS, PEYOBHHHUM CKJIAJIOM 1
MPOCTOPOBOIO Ta BEPTHKAJILHOI MIHJIMBICTIO SIKiC-
HUX MOKAa3HMKIB (ITOKa3HUK OiTM3HHU, BMICT LIKiAJIH-
BHX JIOMIIIOK OKCHIB 3alli3a 1 THTaHy) IOKJIaIy
KaOJIiHiB.

PesyasTatn gociimkenb. [nmyxiBeubke pojo-
BHIIIC PO3TAIIOBAHE HA ITIBICHHIA OKOJHWIL CMT.
I'myxiBui BiHHWIBKOI 00N. B MeXaxX BUPIBHSIHOTO,
c1abko aropOKOBOIO IJIaTo 3 aOCOMOTHUMHE BiqMi-
Tkamu 260-306 M Ha Bopoxauiax Manux pidok ['Hu-
yorr’ siTh 1 'yitHa (puc. 1).

3azanvui pucu zeonoziunoi dyoosu. IiyxiBe-
[bKE POJOBUIIIEC Ma€ CKIAAHY TeoNOTiYHy OYyIOBY SIK
KpUCTamigyHOTO (PyHIaMEHTY, 32 paxyHOK TilepreH-
HOTO PO3KJIaAy MOPiJ SKOTO yTBOpHIIACsS KOpa BHUBI-
TPIOBAaHHS, TaK i camMoi KOpH BHBITPIOBaHHS, Ka €
CKJIJIOBOIO YaCTHHOIO pojoBHINA. [TyXiBembke po-
JTOBHIIIE TIPUYPOUYESHE IO OJHOTO 31 3HAYHHUX CyOMe-
puIioHaNbHUX po3namiB [TyxiBenpkoi 30HM B Mici
Horo cmoylydeHHss 3 BUIOMNIBCHKOK MIBHIYHO-
CXiTHOIO 30HOIO (Teonmkapra, bepmudiB). TypOiBCch-
ko-ImyxiBeupka (3a 3abiskoro, 1974) abo I'myxiBe-
upka (3a ConkinumMm, 1977) 30Ha yckiamHeHa Apio-
HIIIMMHA CYOIIMPOTHUMH TOPYIIEHHIMH. Y MICIISIX
i 3uneHyBaHHS 3 HUIMU TIPUCYTHI JAUISHKY TTiBUIIIC-
HOI TPINMHYBATOCTI Ta OLIBIIOI TOBIIMHU 30HU Ti-
neprenesy. Kpucraniuni noponu GyHaaMeHTy yTBO-
PIOIOTH CKIIQJIKY, IO BUTHHAETHCS 13 TMiBHIYHO-
CXiJTHOTO TIpOCTATaHHs (y MiBACHHIN MOJOBUHI po-
JIOBUIIA) 710 cyOMepHIioHapHOTO (y miBHIYHIN). [1a-
JUHHS CKJIaJIK{ Ha TiBASHHUH-CXif mij KyToM 40-80°.

VY reonoriuniii OymoBi [yxiBembKoro pomoBu-
ma Oepe yd4acThb CKIQJHUA KOMIUIEKC apXeii-
HIOKHBOIIPOTEPO30MCHKUX Topia Oy3bpKoi Ta JHiC-
TPOBCBKO-OYy3bKO1 ~ cepiii:  O10THT-TUIAriOKIJIA30BI,
rpaHaT-0l0TUT-IIIAriOKIa30Bi,  amQiOoI-ipoKCeH-
OioTUT-rpaHaToBi, amM(piO0-TIiPOKCEH-TIAr10KIa30B1
THEWCH, TPaHITH-YapPHOKITH, TPAHITH 1 MIrMaTUTH
cepel SIKMX TEpPeBaXaloTh YyTHOBO-OEPIUYiBCHKI
TpaHiTH Ta MITMaTUTH, B TIOJNI IOIIUPEHHS SKUX
NPUCYTHI KCEHOJIITH THEHCIB Oyrchkoi cepii Ta He-
3Ha4HI 3a pPO3MIpOM Tilla TMErMaTtuTiB Ta AaruiiT-
MEerMaToiJHUX TPAHITIB SKAM NpUTamMaHHa Oarato-
MiHepaJIbHa acollialisi — rpaHat, KOpAiEpUT, Oi0THT,
TUIATiOKIIa3, KaJi€eBUH IONBOBUM mImar (3a3BHYaii
OpTOKJIa3), KBapll Ta UIBMEHIT Ta 1H;, MeE3030H-
KalHO30MChKka KOpa BUBITPIOBaHHS KpPUCTANIYHUX
Mopiz, 0cagoBi YTBOPEHHS MiOLEH-TUTIOLEHY 1 YeT-
BEPTUHHOI CHUCTEMH.

PonoBume posramoBaHe B TEKTOHIYHO-YC-
KJIaIHeHIH 30HI KOHTAKTy Pi3HOBIKOBHX KpHCTaliy-
HUX TIOpiJ, IO BiAPI3HSIOTHCS MiHEPaJbHUM CKJla-
JIOM, CTPYKTYPHO-TEKCTYPHHMH OCOOIHBOCTSAMH.
TonoBHUM pO3JIaMOM POIOBHINE TOAUICHE Ha B
YaCTUHM: Y 3axXiHI TepeBaaroTb MITMATHTH 3i
3HAYHOIO KUTBKICTIO O10TUTBMICHUX THEHCIB 1 CllaH-
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Puc. 1. Po3ramyBanns kap’epiB [TyxiBelbKOro poJoBHIIa Ha KOCMIYHOMY 3HIMKY 3 optaixy Google Earth /
Fig. 1. Location of the quarrys of the Glukhivetsky deposit in a space image from the Google Earth portal

LiB, piAlIe TiMepCTeHOBUX KPUCTAJIOCIAHLIB; Y CXi-
JIHIA 9aCTHUHI — TPaHITOIAM MpecTaBieHi mopgdipo-
MOMIOHMMHU PI3HOBUAAMHU 31 3HAYHUM BMICTOM MiK-
POKJIiHY Ta 3 KCEHOJIITaMH MIrMaTHTIB i THEHCIB [3].
VY cMmy3i Mk BKa3aHUMHU YaCTHHAMH POJOBHIIA 3a-
JIATAIOTh MITMAaTUTH HaCHYEHI THEHCOBHUM Matepia-
JIOM Ta 3Ha4Hi 3a PO3MIpOM KCEHOJITH rHeiiciB. Ha
3TUHI CKJIAJIKU MPUCYTHI PO3PUBHI MOPYILEHHS, SKi
CKJIaAat0Th [MyXiBelbKUI perioHaIbHHUMA PO3JIaM.

V ni3HBOTPIaCOBO-PaHHLOIOPCHKY €IMOXY HOPO-
Y KPUCTANIYHOrO (pyHIAMEHTY 3a3Haji iHTEHCHUB-
HOTO BHBITPIOBaHHS B yMOBaX TI'yMIJIHOIO KJIiMaTy.
[ToBepxHsI KpPUCTANIYHMX IOPIJ HA SIKHUX 3aJIrae
KOpa BHBITPIOBAaHHS Ma€ CKJIQJHUH penbed, 00ymo-
BJICHHH SIK IEPBUHHUM 3aJIATaHHSIM, HEOIXHOPIJHUM
CKJIAQJIOM, TEKTOHIYHUMH MOPYIICHHSIMH KPUCTaIiy-
HUX TIOpiJ, TaK i Mpolecamu iX rinepreHHoro nepe-
TBOpPEHHS. BigMmiTku aOCOMOTHUX BHCOT MOBEPXHI
KPUCTAIIYHUX TOPiJ 3HAXOASAThCS B Mexax 187,9-
268 M (nepemnaza BucoT 119,9 m). Uepes pomosuiiie, 3
MiBHIYHOTO 3aXOAy Ha MiBACHHWHA CXif, TPOCTsra-
€ThCS 3HAYHE 3a PO3MipaMH KOPUTOMONIOHE MOHU-
KCHHS B peNbe(i MOBEPXHI KPHUCTANIYHHUX TOPIJ,
SKe YCKJIaJHEHO BaJOMOAIOHNMHU MONEPEUHIUMHU BH-

CTyHaMH, L0 PO3MEXOBYIOTh HOTO Ha OKpeMmi 3ama-
JIMHU CKJIaJHOI KoHQirypaiii. Bkasani ocoOnmuBocTi
penbedy OBEPXHI KPUCTATIYHUX TOPia 00YMOBHIIN
pi3Hy mMOVHY BHBITPIOBaHHS, OCOOJMBOCTI 3ajisi-
TaHHS KOPHM BUBITPIOBAHHS, i1 PEYOBHHHUI CKJIaJ Ta
ToBIIMHY [6, 14]. Bimnsepkanenusm nerporpadiu-
HOT'O YMHHHMKA B YTBOPEHHI KOPH BUBITPIOBAaHHS €
OLIBII DIMOOKE 3aJIsiTaHHS IIIOIIBH EIIOBII0 B Me-
JKax 3axX1IHOI MIISHKH, aHDK B MEKaxX CX1aHOI.
[lynbcariiiiuii r€OTEKTOHIYHUNA PO3BUTOK Te-
puTOpii 3 MepeBaKaHHSAM BHUCXiTHHX TEKTOHIYHUX
PYXIB CIIPUYUHUB YaCTKOBHM, a IMOJCKYIHN i TIOBHUH
PO3MHB KOpH BUBITprOBaHHS. HaiOubIn 1HTEHCHB-
HOIO JIeHyJalliss KOpY BUBITpIOBaHHs Oyna y HIXK-
HBOMY 1 CEpPeAHbOMY MIOLEHI, HOHTi, BEPXHHOMY
mrioneHi. HeogHopa3osa 3MiHa KiliMaTy MHpPOTATOM
reoJioriyHoi ictopii iCHyBaHHSI KOPH BHBITPIOBaHHS
CHOPUYMHUIIA AKTHBI3alil0 eMireHeTHYHUX HpPOLECiB
Ta NePETBOPEHHS 11 MiHEPAJILHOTO CKJIay.
Xapaxkmepucmuka kopu eugimpiosanns. Ha
ycix, 0e3 BUHSTKY, Opoiax KpucTaixiyHoro ¢yHma-
MEHTY PpO3BHHYTa KOpa BHBITPIOBAHHS JIiHINHO-
TUIOIIOBOTO MopdonoriuHoro Tumy. HaiGunemn mo-
IIMPEHOI0 € KOpa BHBITPIOBAHHSA TPaHITOINIB, SIKi
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MarOTh TOAIOHWIA MiHEpaTbHUN CKJIAN 1 TOMY pedo-
BHHHHH CKJIaJ iXHBOI KOPH BHUBITPIOBAHHS TEX Ma€
0arato CHUTBHUX PHUC 3 JCIKUMHU BiJMIHHOCTSIMH.
Kopa BuBiTproBaHHsI pi3HHX 3a MiHEpaJbHUM CKJia-
JIOM THEMCIB, HE3BA)KAIOYM Ha BIAMIHHOCTI iX B Mi-
HEpaIbHOMY CKIIai, 3e0LTBIIOr0 OTHOMAaHITHA.

[ToBepxHs KOpM BHBITPIOBAaHHSA 3aisirae Ha
mmbuHax Big 2-4 M go 12,0 M, mopexyau mo 16,0-
25,5 M 1 00yMOBIICHa XapaKTepOM TOBEPXHi KpUCTa-
JYHUX TOPix GyHAaMEHTY Ta XapaKTepoM MOBEPXHi
CY4acHOTO penbedy.

ToBmHA KOpPW BHBITPIOBAHHS 3aJICKUTH Bif
cTyneHs ii 3armuOneHHs] B KpUCTATIYHUN CcyOcTpar,
IO KOHTPOJIOETHCS CTPYKTYPHO-TEKTOHIYHUM YWH-
HUKOM, Ta BiJl PO3WICHOBAHOCTI IMEPBUHHOTO PEIlb-
ey MOBepXHi KPUCTANIYHUX TIOPiJ, HA SKii modana
YTBOPIOBATHCSl KOpa BHUBITPIOBAHHSA, 1 CTyNEHS Ta
HEPIBHOMIPHOCTI PO3MHUBY OCTaHHBOI MICHS 3aBep-
menHs ii yrBoperHs. Ha Oimpmrocti Teputopii po-
JIOBUIIIA TOBIIWHA KOPH BUBITPIOBAHHS CTaHOBHUTH
20-40 m; y neHTpanbHiil yacTuHi — 64-76 M. Baxiu-
BY POJIb B YTBOPEHHI KOPH BUBITPIOBAHHS MaJH 30-
HU KOHTAKTiB MK pPI3HUMHU METPOTUIIAMU MOPiJ,
JIHIAHO-BUJIOBKEHI 30HU TPIIIUHYBAaTOCTI 1 KaTak-
nasy, sSKi CIPUSIN IPOHUKHEHHIO TilepreHHuX Mpo-
[IECiB Y KPUCTAMIYHUX TTOPO/IaX Ha 3HAUYHY TIINOUHY,
MOJICKYAM YTBOPIOIOYHU JIIHKOMOIOHI JIIHIMHI 30HH
KOPH BUBITPIOBaHHS TOBIIUHOIO /10 110 M.

Kopa BUBITpIOBaHHSI XapaKTE€pPHU3YEThCS BEPTH-
KaJbHOIO 30HAJIBHICTIO, SIKa HaJli1y€e TPH 30HU (3HU-
3y-JIOTOPH): TIepIiia — AC3UHTErpallii 1 BUIyroByBaH-
Hf, Jpyra — TIIOYaTKOBOTO Tigpoiizy (KaoJiHiT-
TiAPOCIIONNCTA), TPETSd — KIHIEBOIO Tipoii3y Ta
OKHMCHEHHS NIPOJYKTiB BUBITPIOBAaHHS (KAOJIHITOBA).

[Ipodhine Kopu BUBITpPIOBaHHS, JITOJOTIYHHUH i
MiHEpaJNbHUN CKJIaJ 11 30H BU3HAYAETHCS IETPO-
THUTIOM KPHCTANIYHHUX TOPiJ GyHAAMEHTY, CTyIIEHEM
TPIIIMHYBATOCTI, 1X MiHEpPaJbHUM CKJIaJOM Ta CTY-
MIEHEM TillEPreHHOT0 IePETBOPEHHS.

[lepexomy Mik 30HAMH KOPH BHBITPIOBaHHS
MOCTYTIOBI (BUPaXKeHi y TIOCTYNOBIN 3MiHI (i3UIHUX
BJIACTUBOCTEH, CTPYKTYPHO-TEKCTYPHUX XapaKTepH-
CTHK 1 PEUYOBMHHOIO CKJaay eJIIOBil0) Ta YMOBHI.
30HANBHICTD KOPH BUBITPIOBAHHS y MeEXax pOJIo-
BUIIa HE BUTPUMaHa 3a JIaTepaulto i 0OyMoOBJEeHA
neTporpagidyHUM CKJIAIOM MAaTEPHUHCBKUX TOPi.
Ionexynu y npodini eroBiro Jesiki 30HH BiJCYTHI
Ta YacTo MPUCYTHI TOTOBIIEHHS OKPEMUX 30H.

3oHa ne3uHTErpauii i BUIYrOBYBaHHS 3aisirae
Oe3rmocepelHL0O HAa MATEPUHCBKUX MMOpOAax Ta
MpeJICTaB/ICHa JKOPCTBOIO 1 mebeneM. Ha miisHKax,
Jie MaTepUHCHKUMH TOPOJaMH € THEHCH Ta Mirma-
TUTH, 30HA JIE3UHTErpalii i BUIYrOByBaHHS € JyXKe
HE3HA4YHOIO a0 BIACYTHS 1 HA MAaTEPUHCHKUX IIOPO-
JIax 3aJsrae  KaoJiHIT-TIAPOCIIONUCTA 30HA KOPH
BUBITPIOBaHHS.

PeuoBuHHMIT CKIaa 30HU AC3UHTETPAITi 1 BHITY-

TOBYBaHHSI BHU3HAYAETHCS TETPOTHUIIOM 1 MiHEpashb-
HAM CKJIaZlOM MaTepUHCHKHX TOpifl. Y KOpi BUBIT-
pIOBaHHS THEWCIiB, 30Ha MpeJCTaBlIeHa CHIBHO Tpi-
HIMHYBAaTHUMHU CipyBaTO-3€JICHUMHU MOPOAAMH, YIIaM-
KaM{ BHUBITpeHHUX THeiciB. TpimuHn y mopomni 3aro-
BHEHI T1IAPOKCUAAMH 3alli3a Ta NIMHUCTHMH MiHepa-
namu. MiHepanbHUI CKJIaJ TpeICTaBICHUN Kaoi-
HiToM (10 20 %), HOTpOoHITOM (7O 10 %), MOHTMO-
pwitoHiToM (mo 10 %), TiAPOXIOPUTOM, TETHUTOM,
T1IPOTETUTOM Ta OAMHUYHUMH 3€pHAMU Omany. 30Ha
Je3uHTerpalii i BUIyroByBaHHs, [0 YTBOPHJIACS 32
paxyHOK BHUBITPIOBAHHS TpaHiTIB arIiTo-
METMaTOiJHUX, SBISIE COOOI0 KOPCTBY KaOMiHI30Ba-
HY 3 yJlaMKaMH MaTepuHChKuX mopia. Cepen MmiHe-
paiiiB npucyTHi kaomiHit (5-40 %), rinpocntona (1o
10 %), reTtut, TiApOTETHT, Omai, JEHKOKCEH Ta iH.
30Ha Ae3uHTErpalii 1 BUIyroByBaHHS, 1[0 YTBOPH-
Jacs 3a paxXyHOK BUBITPIOBaHHS TPAHITIB 1 MirMaru-
TiB, TIPECTaBIICHA CIa00 BUBITPEHUMH IEOEHUCTO-
TPIIIMHYBAaTUMH TIOPOJIaMH, SIKi BBEPX 3a PO3pi3oM
3MIHIOIOTBCS KOPCTBOIO KAOJTiHI30BaHOI0. MiHepanu
npezacrasieHi kaoniniToM (1o 10 %), rizpobioTurom
(2-3 %), rinpoxcumamu 3aiiza (3 %), omanom Ta iH.

3aranoM, y 30HI Je3UHTErpaiii i BHIYroBYyBaH-
HsI, MAaTEPUHCHKI MTOPOIU IHTEHCHBHO TPIIIMHYBATI,
TUIAriOKJIa3u Maiike TIOBHICTIO TIEpETBOPEHI Ha Kao-
JIHIT, 2 B OKpEMHUX BHUIIaJKax Ha MOHTMOPWJIOHIT, 3
YTBOPEHUMH Ha HbOMY KAOJIHITOM 1 Trallya3uToM,
MiPOKCEHW — Ha HOHTPOHIT i MOHTMOPWIOHIT. bio-
TUT MEHIII 3MIHCHHH 1 JIUIIIe Ha KPasX JIyCOK IPHUCY-
THI TipoOIOTUT Ta XJIOPHUT. MIKpPOKIIH KaomiHi30-
BaHWM JIMIIIE 34 [UIOMIWHAMM CIiaiHoCTi. Bix migor-
BU JIO TOKPIBIII 30HU JE3WHTETpallii i BUIyrOByBaH-
HSl TTOCTYTO 30UTBIIYETHCS BMICT BTOPUHHHUX MiHe-
paiiB, 30KpeMa MOHTMOPHJIOHIT 1 TiIPOCIIONN 3a-
MIIIYIOTHCS KAOIIHITOM, XJIOPUT — TiIPOCITIOIAMH 1
KaoJiHiTOM. [iepreHHi 3MiHU BJIACTHBI TaKOX Jie-
SKHM aKI[ECOPHUM MiHepajaM.

VY Mexxax 30HU AE3UHTErpalii i BUJIyrOBYBaHHS
BiIOYBa€TbCS 1HTEHCHBHE OKHCHEHHS 3aKHCHOTO
3aj1i3a, Pi3K0O 30UIBIIYETHCS BMICT OKHUCHOIO 3aili3a
3a mocTiiHoro — cymapsoro [4]. lns rpanar-6iotu-
TOBHX TPaHITIB Ta OlOTHT-IJIArioKJIa30BUX THEWCIB
301IbIIEHHST BMICTY OKHCHOTO 3ajli3a B I[iif 30HI HE
xapaktepHe. TyT HasBHe IiHTEHCHBHE BHHECEHHS
Fe*? 3 He3HAYHNUM 3MEHLIECHHAM KiJIbKOCTi TpUBase-
HTHOTO 3aJTi3a.

ToBUIMHA 30HU JIC3UHTETPAIIIT 1 BIITYTOBYBaHHS
1,5-47,7 m, B cepenabomy — 10 m.

BisicoTKOBHIT BMICT OCHOBHHX MOPOIOYTBOPIO-
BaJIBHUX OKCHJIIB 30HHU JIE3MHTErpallii i BUIYTOBY-
BaHHA PI3HUX METPOTHUIIIB TMOPiJ KPUCTATi4HOTO
¢dynnamenty takuii (y %): rpanitiB (mopdipomnoaio-
HI/IX): Al,O3 — 16,25-17,1; SiOz — 67,70-70,0; Fe,O3
+ FeO - 0,54-4,12; TiO, — 0,4-0,45; K.O — 3,50-
5,05; Na;O — 2,35; rpaHiTiB OepAUYIBCHKOTO KOM-
miekcy: Al,Os — 16,86-17,0; SiO; — 67,77-68,1;
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Fe,O3 — 0,54-4,15; TiO; — 0,4-0,45; K.O — 3,505-
6,30; Na,O - 0,70-2,66; O6ioTHUT-IIIAriOKIAa30BHX
rueiicie: Al:O3 — 16,26-17,8; SiO, — 65,35-65,85;
Fe,O3 — 0,16-0,55; TiO2 — 0,65-0,72; K>0 — 1,4-2,3;
Na.O — 0,85-1,6 [4].

30Ha MOYATKOBOTO  Timpomidy  (KaomiHiT-
TiIPOCITIOANCTA) TOMIMPEHA HE MOBCIOAHO Ta 3Mi-
HIO€ 30HY JI€3WHTETpallii i BIJTyTOByBaHHS YH Mare-
puHChKi Toponu. Ilopoau ckinaaeHi mepeBakHO KBa-
PIIOM, KAOJIIHITOM 1 T1IPOCIIONOI0, BMICT SIKOT A0CS-
rae 40 %, 1 momekyau 3a0apBIicHI OKCHAMHU 3aJTi3a Yy
KOBTO-Oypi TOHa. Y MeXax 30HH MOYaTKOBOTO Tif-
POITi3y BTOPUHHI MiHEepasiu NepeBayKaroTh HaJ MaTe-
PUHCBKHMH, 30KpeMa, Maii)ke MOBHICTIO 3aBepIy-
€ThCSI BUBITPIOBAHHS IUIATIOKIIA3iB, KAONiHI3YETHCS
MIKPOKITiH, T1IpaTyeThCsl OI0TUT 3 YTBOPEHHSM Tif-
pOOIOTHUTY 1 JIEHKOKCEeHY, XJIOPUT 3aMIillly€ThCsl Tif-
poOIOTHTOM 1 KAOMIHITOM, BiIOYyBaeThbCA KaoliHiza-
i TiAPOCIION, KAOMIHI3YIOThCA TpaHaTH, 33 Paxy-
HOK PO3KIIQJIaHHS PYTUIY YTBOPIOETHCS 1JILMEHIT
TOIIO. MiHEpaTbHO-TEOXIMIYHI MEPETBOPCHHS CY-
MPOBOKYIOTHCSI YTBOPEHHSM TiJIPOTCTHTY.

3anexHO Bifl METPOTHUITIB MATEPHHCBKUX TIOPiN
BUOKPEMJICHO  JICKiJIbKa  PI3HOBHJIB  KaOJIHIT-
TiAPOCITIONNCTOI 30HU. 30KpeMa, Ha TpaHiTax i Mir-
MatuTax (OepAMYiBCHKUAN KOMIUIEKC) KaoIiHIT-
TIAPOCIIONNCTA 30HA MPEICTABICHA CBITIO-CIPOIO
MopoyIoto, sika ckianena kaomninitom (30-70 %), Tia-
poretutom (10-15 %), rigpocmromoro (10-40 %),
kBaprom (20-35 %), mikpokiinom (3-10 %), rpana-
TOM, IUPKOHOM, IJTbMEHITOM, JIEHKOKCEHOM, PYTH-
JIOM, anaTUTOM, MOHAIIUTOM, C(HEHOM, TIPUTOM, Op-
tuToM. Ha rHelicax KaodiHIT-TiApOCITIOANCTa 30HA
MPEJICTaBJICHA CBITJIO-CIPO0, CIpOIO MOPOJIOK0 3 3e-
JIEHYBaTUM BiJTIHKOM, iHOZI >XOBTO-OypOIO IOpPO-
JI010, sIKa CKJIaNaeThes 3 KaomiHiTy (38-62%), Timpo-
6iotuty (15-35 %), MmorT™MOpHIOHITY (3-5 %), KBa-
piy (15-25 %), ringporetutry (mo 3 %), iNBMEHITY,
IUPKOHY, aNlaTUTY, OPTUTY. IPaHaTy, MOHAIIUTY, cde-
Hy, JICWKOKCEHY, pyTwiy. Ha arurito-nerMaToigHux
TpaHiTax KaoNiHIT-Ti[POCIIIONUCTa 30HA MpE/ICTaB-
JeHa  ciporo,  OiTyBaTo-KOBTOIO,  3€JIE€HYyBaToO-
POXEBOIO TIOPOJIOIO, SIKa CKIafieHa KaomiHiToM (20-
40 %), poKeBUM HaIiB3pyWHOBAHIUM MIKPOKIIIHOM,
KaO0JIiHI30BaHUMH TUIATiOKIIa3aMH, KBapIioM, TiIpo-
OioTHTOM.

YV mexax 30HU BiAOyBa€ThCS TMOMAJIBINE OKHC-
nenns Fe'? (3611bIIeHAs BMiCTy OKMCHOIO 3aj1i3a Ha
100 Mr/cm® MOpiBHAHO 3 30HOK JE3UHTETPALlii 1 BH-
JMYTOBYBaHHsI) Ta 3arajibHe BUHECEHHs 3aiiza [4].
BuHSATKOM € KOpa BUBITPIOBAHHS, IO YTBOPHIIACS 32
paxyHOK  TiNEpreHHoro  po3Kiagy  IpaHar-
010THTOBHX I'PaHITIB.

TormmHAa 30HM TOYaTKOBOTO Tiapomizy 0,7-
41,3 M; Ha merMaTuTax 1 arITO-MerMaToiMHUX rpa-
HiTax — 1o 0,5 M; B cepenHbOMY Ha POJOBHUINI —
25 M.

BiacoTkoBuit BMiCT OCHOBHHX ITOPOIOYTBOPIO-
BaJlbHUX OKCHIIB KAOJIHIT-TIAPOCITIONNCTOI 30HH
PI3HUX METPOTHUIIB MOPiA KPUCTANIYHOTO PyHAaAME-
HTY Takuil (y %): rpanitiB (mopdipomnonionux):
Al,O; — 16,05-18,59; SiO, — 66,35-68,82; Fe O3 +
FeO — 0,60-3,20; TiO, — 0,32-0,50; KO — 1,75-
2,77; Na,O — 0,20-0,53; rpaHiTiB OepIu4iBCHKOTO
komrutekcy: Al,Oz — 17,69-18,2; SiO; — 65,47-66,2;
Fe,O3 — 0,74-1,32; TiO, — 0,45-0,75; K,O — 0,85=
2,74; Na,O - 0,15-0,25; 6ioTUT-IIAriOKIa30BHX
rueiicis: Al,Os — 19,25-21,15; SiO, — 64,56-65,64;
Fe,O3 — 0,35-0,50; TiO, — 0,41-0,75; KO — 0,63-
1,2; Na:O — 0,05-0,1 [4].

[loponu 30HM Ae3uHTETpawii i BUIyroByBaHHS,
MOYaTKOBOTO TiIPOITi3y Ta JIy>KHI KaoJiHU micis 30a-
radeHHs iX mmaHoi (paxiii € MOJIHOBOIIIATOBOIO
CHPOBHHOIO.

30Ha KiHIEBOTO TiJpOIi3y Ta OKHCHEHHS IPO-
IYKTIB BUBITPIOBAaHHS (KAONIHITOBA) IpE/CTaBICHA
TOBIIEIO KAOJIIHIB, XapaKTepU3YEThCS TTOBHUM Tille-
PTeHHHM PpO3KJIAZOM YCiX MOPOAOYTBOPIOBAIBHUX
MiHEpaJiB, 32 BUHITKOM KBapIly, IIUPKOHY, MOHAIIH-
Ty, amaTuTy.

ToBiIMHA 30HM KIHIIEBOTO TiJIPOJIi3y Ta OKHC-
HEHHS MPOAYKTIB BUBITPIOBAHHS MIHIINBA, 3AJICKUThH
BiJl IHTEHCHBHOCTI PO3BUTKY KOPU BUBITPIOBAHHS Ta
Bif ii 30epexeHHs Bix po3MuBy. HaitOinbmi ToBIIH-
HU TIPUYPOYEHi /IO 3alaJiH KOPUTOMOMIOHOTO IOo-
HWOKEHHS B TIOBEPXHI KPHUCTAJIYHUX TIOPi] Ta B Me-
JKaxX BOZOJAUTY JaBHBOTO 1 CydacHOro penbedy, e
TOBIIMHA TOKJIay KaoJiHiB cTaHOBUTH 40,0-45,6 M,
a momekynu 52,0 M. OmHak, HaWOLIBIII TOBIIUHU
MOKJIaly KaoJiHiB Oy B MiBHIYHO-3aXiHIA 9acTH-
Hi poIOBHINA (Ha CHOTOJHIIIHIN JIeHb BiANpalboBa-
Hil) 1 craHoBWIX 67,6 M. JIJISHKY 3HAYHOI TOBIIH-
HU TIOKJIaXy KaoJiHIB BHIOBXEHI y MiBHIYHO-
CXiTHOMY 1 CyOMepHIiOHAILHOMY HamlpsMKax Ta
MaloTh CKJIaJHY KOH(Iryparilito, 00OyMOBJICHY KOH-
KOPAAHTHICTIO 1 AMCKOPAAHTHICTIO 30H JPOOIICHHS.
HajiMeHmioi TOBINMHM IIOKJaJ] KAaoJiHIB 3HAXO-
JUTBCST B MeEXaxX BHUCTYNy OJOKy THEWCIB, SKHHA
npoctaraetbeMst Ha 0,5 KM y MiBHIYHIA 4YacTHHI
pomOBHILA.

Ha Mexi 30HM MOYaTKOBOTO TiApOJIi3y 1 30HH
KiHLIEBOTO TiAPOJi3y Ta OKMCHEHHS Ha OKPEMHUX Mi-
NsTHKaX (TOJOBHO TMiBHIYHO-CXiHA MUISHKA POJO-
BUIIIAa) MIPUCYTHI TENIKaHITH y BUIISL JIiH3, THI3,
KOPOTKHX Xuj1 ToBiuHO©O 0,2-20,1 M.

[enikaniTi — 11e 6ina, CBITIIO-cipa LIiJIbHA, Ma-
CHBHA ITOPOJIa, SKa 30BHIIIHLO HArajy€e KaoJiH i Mae
JPiOHOTYCKYBaTy, TeleTnoliOHy CTPYKTYpY 3 pewik-
TaMu 3epHUCTOi. CKIIa/ieHi MeNiKaHiTH KaoNiHITOM i
omajoM (3aMillye TUIariokiIasy, YacTKOBO MiKPOKIiH
1 BUTTOBHIOE TPilWHU B 1opoji) — 70 %, MikpomiHOM
— 15 %, xBapriom — 10 %, neiikokcenom — 3 %, mup-
KOHOM, MOHAILTUTOM.

Uepes mOCTYITOBUH TIEpeXiJT KAOTIHIT-T1IPOCITIO-
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TUCTOT 30HU B KAOJNIHITOBY YiTKO BHOKPEMHUTH HIK-
HIO MEXY OCTAaHHOI HE 3aBKIH MOXJIHNBO. BropuHHi
MiHepany HpeacTaBiieHl KaoJdiHITOM, MOHTMOPHIIO-
HITOM, XJIOPUTOM, T1IPOCIIONaMH, JTEHKOKCEHOM. 3a
BMICTOM OKCHIIB Kajil0 1 HaTpit0 30Ha KiHIIEBOTO
TiApOTi3y Ta OKMCHEHHS MOAUIAIOTh Ha B MiJ30HMU:
JyHi KAOJTiHU 1 HOpMaJbHi KaoJiHH.

BincoTkoBuil BMICT OCHOBHUX MOPOIOYTBOPIO-
BaJIbHUX OKCHIIB KAaOJIHITOBOI 30HHM Pi3HUX IETPO-
TUMIB MOPiA KPUCTAIIYHOTO (QyHIAMEHTY Takuh (y
%): TpaHiTiB OepaudiBcbkoro Komiuiekcy: Al,Os —
20,56-27,74; SiO, — 62,62-66,65; Fe,Os — 0,28-0,31;
TiO, - 0,21-1,26; K,O - 0,15; Na.O — 0,12-0,13;
oloruT-IUIarioknasoBux rHeiicis: AlOsz — 22,56-
25,02; SiO; — 64,47-65,3; Fe,0s — 0,23-0,44; TiO, —
0,41-0,94; KO - 0,17-0,67; Na.O — 0,07-0,14; rpa-
HITIB (mopdipononionux): Al>Os 22,31-22,76;
SiO; — 68,55-68,73; Fe,0; + FeO — 0,48-0,60; TiO-
—0,31-0,43; K,0 - 0,23-0,26; Na.O — 0,04-0,15 [4].

Y Mexax Mmoknaay KaoJiHiB HasBHA CyOLIMPOT-
Ha 30Ha 30arayeHHs rpadiToM, KU 3HIDKYE X Kao-
niHiB [3].

Y Kopi BUBITPIOBAaHHS TPAHITIB OEpAHUiBCHKOTO
KOMITJICKCY JIarHOCTOBAHO 3HAYHI BMICTH MOHAIIUTY
1 [UPKOHY, 30KpeMa BMICT MOHAIIUTY JOCSATAE
5 kr/m® npu cepeanbomy Bmicti 100 /M [17]. V
KOp1 BUBITPIOBAHHS KBapIl-IIOJIHOBOIIIIATOBUX METa-
COMATHUTIB 3 IIUPKOH-PIIKICHO3EMEIBHOI MiHEpai-
3aIli€l0 y MeXaX 30H PO3PUBHHX MOPYIIECHb Cepel-
Hill BMICT IIMPKOHY 1 MOHALIUTY JAOCSTaE KUTBKOX
KiJorpamiB Ha MeTp KyOiuHuii; y BigBanax [myxiBe-
IBKOTO KOMOIHATy CepenHiii BMICT MOHAIUTY CTa-
HoBUTH 219 r/M3; y mickax Bigsanis — 650 r/m3; Mo-
HaIUTOBUH KoHIleHTpar Mictuth 30-36 % TR203
[17]. BMmicT TOpir0 B KOpax BUBITPIOBAaHHS 00yMOB-
JICHUH HOro BMICTOM Yy KPHCTAIIYHHX TOpPOAAX, a
TaKOXX TIMEPreHHUMH MNpOLecaMH, SKi CIPUYNHIO-
I0Th YTBOPEHHS] BTOPHHHUX OPEOJIiB 30aradeHHsl.

[Topoau 30HH jAe3WHTErpamii i BHIYTOBYBaHHS
H KaONiHIT-T1APOCTIONNCTOT 30HHU Ta JYXHi KAOJiHU
micyas 30aradyeHHs iX minanol Gpakiiii BiAMOBI1at0Th
BUMOTaM JI0 IOJLOBOILINATOBOi CHpoBHHH. Ilicku-
BiJIXO/TM TIPUJIATHI JUISI BUKOPUCTAHHS B OYIBHHUIITBI
(100 %), mas mpuroTyBaHHS OETOHHHX PO3YHHIB
(84 %), s Tonkoi kepamiku (85 %), At BUPOOHU-
1TBa KapOixy kpemuiro (monax 50 %). [3, 11, 15].

XapakTepucTuka KaoJiHiB. Ilig3oHa Iy>XxHIX
kaouiHiB (cyma K,O +Na,O mo 7.12 %; Bmict K0
1o 5,5 %) yrBopuinacs B mpodii KOpH BUBITPIOBaH-
HS Ha JIJSIHKaX [OMHMPEHHS Kallild-ToJIOBO-
MIMAaTOBMICHUX TETPOTHIIIB TOPiJ 3 SKAMH JyXKHI
KaoJIiHU TIOB’s13aHi MPOCTOPOBO 1 HapareHeTUYHO.
MakcuManbHUI BMICT CyMH JIYTiB BCTAHOBJICHO B
KOP1 BUBITPIOBAaHHS aIlIiTO-TIETMATOITHUX TPAHITIB.

JlykHi KaoJiHH SBJIAIOTH cO00I0 Oiily, COmOIO-
niOHy WIUIBHY MOpOdY, SIKa CKJIafeHa KaoJiHITOM
(30-50 %), xBapriom (0 45 %), TiAPOMYCKOBITOM,

TiApoOiOTUTOM, TETUTOM, TiAPOTETUTOM, JICHKOKCE-
HOM, CareHiTOM, OmajoM. AKIECOpHI MiHEpaIH
MPEACTaBIEH] UTbMEHITOM, TUPKOHOM, MOHAIIUTOM,
TYpMaJliHOM, TigPOCIIONAMH, TiJPOTETHTOM; BHXiJ
MIOJIEOBOIIITATOBOTO KOHIEHTpaTy — 8 %.

3anaraloTh  JTYXHI KAONIHM HA  PI3HHAX
TIIICOMETPUYHUX DIBHAX y HWXKHIH 4YacTUHI 30HH.
ToBmuHA Ty)KHUX KAOJIHIB B KOpI BUBITPIOBaHHS
mopdipormomiOHNX TPAHITIB B MEKaxX CXigHOI JiISTH-
ku 0,8-17,2 m (cepenns 4,7 M); B KOpi BUBITPIOBaH-
Hsl OEpAMYIBCHKHUX TPAHITIB Ta MICMATHUTIB Y MeXax
3axignoi mimsaku — 2,0-20,8 M (3a3Buuait  5,0-
10,0 m) [4].

HepiBHoMipHe mommMpeHHs Ty)KHUX KaONiHIB
OB’ s3aHE 3 HEPIBHOMIPHICTIO TOUIMUPEHHS 1 HEOM-
HOPIJHICTIO MaTePUHCHKUX KPUCTAIIYHHUX TIOPiJl, B
SAKHX BMICT MIKPOKIiHY pi3Huid. HalOinpm momm-
peHi JTyXHI KaoJliHW y CXiIHIA YaCTHHI POOBHIIA,
MEHIIIe — B 3aXiJHiH 1 MaiKe BiJICYTHI — B MiBJEHHO-
3ax1IHIN.

Hopmanbni kaonminun (cyma K>O +Na,O mo
0,90 %) — me 6ing0roO, CBITIO-CIPOro, KPEMOBOTO,
BOXPHUCTO-0yporo 3abapBieHHs MOPOAH, SIKi TOBHIC-
TIO CKJIaJIeH] KaoNiHITOM, KBApPIIOM Ta aKIIECOPHUMHU
MiHepanamu. llomekynu TpUCYTHI TUIAMH 03ai3-
HEHHSL.

VY kaojiHax, M0 YTBOPWIIKCS BUBITPIOBAHHIM
PI3HUX METPOTUMIB MOPiJ, BHOKPEMIICHO JEKilIbKa
PI3HOBUIIB, SKi Pi3HATHCS 3a0apBIEHHSIM, BMICTOM
mimanoi 1 mIMHUCTOT (pakiiid, KaoNiHITYy, KBapiLy,
aKIIECOPHUX MIHEpaiB, OKCHJIB 3aJli3a, TUTaHY,
amroMiHito 1 6immsHoto [13]. Tak, kaoniHu, O yTBO-
pWINCS BHACIIJIOK BUBITPIOBAHHS T'PaHITIB 1 MirMa-
TUTIB OCPAMYIBCHKOTO KOMIUIEKCY MAlOTh CTPOKATe
3a0apBIIeHHS: CBITIIO-KpeMOBe, Oille 3 YKOBTUMH 1
KPEMOBUMH TUISIMAMH, 10 HAJIA€ TIOPOl TUIIMHUCTOL
TEKCTypu (OOyMOBJIEHA TilIEPreHHUM PO3KIIAJI0M
pi3HUX MiHEpajiB MaTepUHCHKOI mopoan). 30Kpema,
JKOBTO-BOXPHCTI TUISIMH OOyMOBIJIEHI BHBITpPIOBaH-
HSIM TpaHaTiB, KpeMOBE 3a0apBJICHHS — PO3KIaIOM
TEMHOKOJIIDHUX MIHEpaiB, a Oiie — MOIbOBUX IIIMa-
TiB. Kaoninu, yTBOpeHi BUBITPIOBAaHHSAM MirMaTHTiB
MaroTh CBITJIIO-KPEMOBE, >KOBTO-KPEMOBE 3a0apB-
JIEHHsI, 4acTo 30epiraloTh CMyracty TEKCTypy Mare-
puHCHKHX Topia. CTpyKTypa MOpOAH 3epHHUCTA, JIpi-
OHomyckyBara, nenitomopdHa. PedyoBuHHMI ckian
MOPOJIH MIPEACTABICHUH KaosiHiTOM (10 95 %), KBa-
puom (5-35 %), mikpokiaiHoM (10 5 %) Ta akiecop-
HUMHU MiHepasiaMu (iJTbMEHIT, JISHKOKCEH, IHPKOH,
amarwur).

Kaoninm, 1m0 yTBOpHIIHCS BHACHTIIOK BHBITPIO-
BaHHS THEHCIB SABJIAIOTH COOOKO CBITJIO-CipYy, KOBTO-
cipy, KpPEMOBO-KOBTY, BOXPHUCTO-XOBTY, TEMHO-
KpEMOBY JpiOHO3EPHUCTY TIOPOIY, SKa CKJIaJIcHA
nemToMoppHUM, APIOHONYCKYBaTUM  KaOJIHITOM
(mo 80 %), kBaprom (mo 40 %) Ta aKIECOPHUMH
MiHepajgamMu (IIUPKOH, allaTHT, JICHKOKCEH).
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Kaogminu, mo yTBOpHIIMCS BUBITPIOBAHHIM IIe-
TMAaTHTIB, NErMaTOIMHMX 1 AaIIITO-IIETMaTOIMHUX
IpaHiTiB, MalOTh CHIXHO-O11e, Oine, CBITIO-Cipe 3a-
OapBIieHHS 1 CKJIaZieHI MIKPOJyCKyBaTHM KaoJIiHITOM
(90 %), xkBapiom (10 %), iTbMEHITOM, JIEHKOKCEHOM.

Kaominn, mo yTBOpmiIrcS BHACTIIOK BUBITPIO-
BaHHs TOPQiponoaiOHUX TpaHITIB MarTh CBITIO-
KpEeMOBe 1 CBITJIO-Cipe 3a0apBlieHHS Ta CKJIAICHI
MemToMOpQHUM, APIOHOTYCKYyBaTUM  KaOJIHITOM
(50-70 %), xBapriom (30-35 %), amaTUTOM, IUPKO-
HOM, JIEHKOKCEHOM, MOHAIIUTOM, TiAPOT€TUTOM.

VYV Mexax 3aximgHoi OUISHKH KAOJIHA MICTATH
HE3HAYHY KiJIbKICTh 3a0apBIIOIOYNX OKCHIIIB Ta 3HA-
YHY KUIBKiCTh rigpociron [3].

CTpoKaTiCTh BKa3aHWX YNHHUKIB BiII3€PKaITIO-
€THCSI Y JIaTepalbHIM 1 BEpTUKANbHIA 3MiHI SIKOCTI 1
COPTHOCTI CHUPOBHMHH 1 TOMY KaOJNiHU Pi3HHX YaCTHH
POIOBHINA DPI3HATHCA 32 SKICHUMHU XapaKTepPUCTH-
KaMH.

Kaomnin-cupers mictuthb (y %): Al,Os — 25,18-
25,22; SiO; — 65,32-69,80; Fe;O3 — 0,22-0,52; TiO;
—0,17-1,1. VY iioro riuMHHCTIA CKJIaAO0BIH, sIKa Mic-
aTh 95-99 % KaominiTy Ta 1-2 % rigpocmion, Kao-
JIHIT YTBOPIOE JIyCKO-, IETIACTOAIOHI Ta TPOMEHUCTI
arperatu. ['impocmionu mpuCyTHI y BUINIAII OKpe-
MUX JIyCOK Ta arperariB i 3aMilyIOThCS KaOJIiHITOM.
MexaHi4HI JOMIIIKH MPEACTABICHI KBapIlOM Ta B
HE3HAYHIA KITBKOCTI MIKPOKIIIHOM, ILJIariokia3oMm,
POTOBOI0 OOMAaHKOIO, 1LIIBMEHITOM, IIUPKOHOM, ara-
TUTOM, MOHAIIUTOM, PYTHJIOM, OPTUTOM, MarHeTH-
TOM, TpPaHATOM, JIIMOHITOM.

30aradeHi KaoJMiHM MalOTh TaKHi XiMIYHHHA
cknan (y %): Alb,Os — 32,0-39,23; SiO, — 45,52-
53,64; Fe;,03 —0,12-2,18; TiO, — 0,22-1,08.

XapakTepHOI 0COONHBICTIO KaomiHy [myxiBe-
ILKOTO POJIOBHIIA € BHCOKA JAUCIEPCHICTh Ta OJHO-
PIAHICTh TIMHUCTOT PEYOBHHH, 1110 3yMOBJIEHO Xapa-
KTE€POM MAaTepUHCHKHUX TMOPiJ i BUCOKHM CTyIIEHEM
KaosiHizamil. 3alMInKy Imicias 30aradyeHHs TaKoro
KaoJIiHy MpeJICTaBJICHI IIUPOKUM JIiaa30HoM KpyII-
HO3EPHUCTOrO, pijile APIOHO3EPHUCTOrO KBapILy.
[TonpoBuii mmar i cioza K 3aJIMIIKA TPAIUISIOTHCS
piakicHO 1 B He3HauHill KijabKOCTi. BincyTtHicts 3a-
JIUIIKIB MTOJILOBOTO IIMNATY 1 CIFOIN 3yMOBIIFOE BHCO-
Ky BOTHETPHBKICTh KaoiiHy, 30kpema 1800-1810°C
— g yucroro Oinoro kaoiiHy ta 1770-1780°C —
JUTS C1pyBaTO->KOBTOTO.

3a pesynapTaramu gaHuX 691 CBEPIOBUHU aBTO-
paMH JTOCHI/KEHO XapakTep peibedy MOBEpXHi 1
MiIOMIBYA ATIOBIAJILHUX KAOJIHIB Ta iX TOBIIMHU 34
narepamo (puc. 2). BigmiTku TOKpiBII TOKIaLy
KaodiHiB 3MiHIOIOTECA Big 209,1 M 1o 299,3 M (ce-
penne 3HadeHHs 281,57 M). BigMiTKu migoniBy mMok-
Jaxy KaodiHiB 3MIHIOIOThCA Bix 229,7 M 1o 296,8 m
(cepemue 3navenns 262,78 m). KonmuBanus abcoito-
THUX MO3HAYOK peibedy MiOMIBH KAaOJiHIB Y JBOX
CYCIIHIX CBEPJIOBHHAX PO3BiMYyBaJbHOI MEpPEXki iHO-

ni craHoBUTh 20-22 M. ToBIIMHA MOKJIamy KaoJiHIB
3MiHIOIOTBCA Bin 1,1 M mo 52,0 M (B cepemaboMy
18,99 m). YV 42,83 % nochimKeHUX CBEPAJOBHH
(691 crepUIOBMHA) TOBIUHA MOKJIAy KAOJIHIB Tie-
peBuIIye oro cepeane 3Ha4eHHS; B 14,32 % cBepa-
JIOBHH TOBIIIMHA MOKIaMy KaomiHiB moras 30,0 m.

HatiMeH1ia ToBIIMHA KaoJIiHIB IpUTaMaHHA Ji-
JSTHKaM 3 HE3HAYHOK0 3arajibHOI TOBIIHUHOIO (J10
10-15 M) Kopu BUBITprOBaHHs. SIK MpaBHIIO, [TOHH-
’KEHUM OIASHKaM IIiJOLIBH KaOJNIHIB BIAIOBIAIOTH
X 3HAYHI TOBIIMHHY.

[ligBumIeHNM [OUISHKAM IIIOLIBH  KaOJIHIB
4acTO BIAMOBIAAOTh iX HE3HaYHA TOBINMHA Ta
MiJIBUIIICH] TUTSTHKY 1XHBOT nokpieii. Kopensuiinuit
3B’S130K MiXK PEeIBEPOM TIiTOIIBH 1 TOKPIiBIIi KAOTiHIB
— npsmuit momipauit ( + 0,35); Mix penpedom mi-
JIOIIBY KAOJIIHIB Ta iX TOBIIMHOI — 3BOPOTHHI CE-
penHiit (- 0,68); Mixk aOCOTOTHOIO BIIMITKOIO YCTS
CBEPUIOBUHU Ta TOBIIWHOIO KAOJIHIB — MPSAMUMA TO-
Mmipauit (+ 0,36), a M aOCONIOTHOIO BiAMITKOIO
YCTsI CBEPAJIOBHHU Ta PEIbEGOM IMiJONIBU KAOTIHIB
— pAMui ayxe crabkuit (+0,15).

AHaui3 penbedy MOBEPXHIi MiTOINIBY KOPH BHUBI-
TPIOBaHHS Ta TOBIIMHM EIOBIAJIBHUX KAOJIHIB JO-
3BOJISIE CTBEP/KYBATH, 110 MOIMUPEHHS KOPU BUBIT-
proBaHHS 3HayHOi ToBHMHH (ToHAn 30 M) Ta 30HU
€IIOBlaJIbHUX KaOJiHIB TOBIIMHOK MoHan 20 M
CHIBIIAZA€ 3 MUISHKAMU TEKTOHIYHO-0CIa0IEeHUX
30H y TOpojIax KpHUCTaIiyHOTO (yHIaMeHTy. Sk
MPUKIIAJ], € MIBHIYHA YaCTHHA POJOBHIIA, JE TOB-
[IMHA KOPY BUBITPIOBaHHS JTIHIHHO-3MIIIAHOTO THITY
craHoBuTh 50-70 M Ta IPOCTOPOBO CITIBIIAAE 3 TEK-
TOHIYHO-0CIIa0IeHuMH 30HaMu [6].

bim3Ha € OCHOBHUM TOKa3HUKOM SIKOCTI
KaoIliHiB JIJIs TIATIEPOBOI Ta 1HIIUX Taly3ei MpoMKC-
JIOBOCTI Ta 3alle)KUTh BiJl BMICTy B HHUX OKCHJIB
3amiza 1 turany [1, 2, 10]. Y 3B’A3ky 3 IUM
aBTOpaMH JIOCIIJKCHO MPOCTOPOBHM 1 BEPTHKAJIb-
HUH PO3IOJia TOKa3HUKA OITM3HU 1 OKCHIIIB 3aiTi3a
i THTaHy B KaoJiHax (puc. 3).

AHali3 po3nofiny 3a3HadeHUX IMapaMeTpiB 3a
JIaTepaLII0 JO3BOJIMB BCTAHOBUTH, IO BMicT F€;03
B kaomiHax craHoBuTh 0,13-2,51 % (cepenne 3Ha-
yenns 0,52 %). Bmict TiO; B KaoiaiHax CTaHOBHUTH
0,16-1,83 % (cepenne 3nauenns 0,97 %). [lokazHuk
OUIM3HM KaoOJIHIB 3MIHIOETbCA Big 68,1 % 1o
92,24 % (cepenue 3naueHust 81,34 %). Y 20,98 %
CBEPUIOBUH OJHOYACHO HAasBHI BHIIE CEPEIHBOIO
BmicT Fe Oz, TiO2. B 1,44 % cBepaioBuH ogHOYAC-
HO TIPHUCYTHI BHINE CEPEIHHOTO 3HAYCHHS BMICT
Fe,03, TiO; Tta nokasuuka 6inuszan. Y 15,77 % cse-
PJIOBUH OHOYACHO TIPUCYTHI BUIIE CEPEIHBOTO
BMicT Fe>O3 i mokaznuk 6inmusnu. Y 17,07 % cBepa-
JIOBUH OJHOYACHO TPHCYTHI BHIIE CEPEIHHOTO IO-
Ka3HuK Oinm3Hu 1 BMicT TiO.

KopensimiitHuii 3B’S30K MiXK OKCHIIOM 3alli3a i
OKCHJIOM THTaHY — NMPSIMUHN MPAKTUYHO BiACYTHIN;
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Puc. 2. CniiBBigHOIIEHHS 130TiINC BEPXHBOI (@) 1 HIXKHBO] (C) MOBEPXHI MOKJIAAY EIIOBiaIbHUX KAOJiHIB
Ta i3omaxirt ixupoi ToBmuu (b) /
Fig 2. The relationship between the isogypses of the top (a) and of the bottom (c) surface of the layer of eluvial kaolins
and isopachites of their thickness (b)
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Puc. 3. TIpoctopoBuii po3moain cepeanix Bmictis (y %) okcuais TiO; (a), Fe20s(c),
Ta ingekcy (B %) 6inusnu (D) B mokai earoBiaIbHUX KaoiHIB /
Fig. 3. Spatial distribution of average contents (in %) of oxides TiO; (a), Fe2Os (c),
and whiteness index (in %) (b) in the layer of eluvial kaolins
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MDK OKCHJIOM 3aji3a i TMOKa3HWKOM OiTM3HU — 3BO-
potHuii cmabkuit (- 0,21); Mk OKCHAOM THTaHY i
MOKAa3HUKOM OUTM3HH — 3BOPOTHUHA TMOMIipHHH (-
0,33); Mi>K TOBIIMHOIO KAOJIHIB 1 TOKa3HUKOM OiJH-
3HH —BIICY THIH.

AHaji3 BepPTUKAIHHOTO PO3MOALTY TMOKa3HHKA
OUIM3HU Ta BMICTY OKCHJIIB 3aJli3a 1 TUTAHY y CBEP/-
JIOBMHAX BKa3y€ Ha HEPIBHOMIpHUH iX po3momin Ta
3MiHHI IXHI KOpemsiiHi 3B s3ku (puc. 4). Tak, Mix
Bmictom Fe;0s; 1 TiO, HasBHUE mpsmuii abo obep-
HEHUI KOpEJAIIMHUN 3B 30K U 1XHI BMICTH BHUIIC
CEpPEeNHbOTO HasSBHI B PI3HMX YaCTHHAX (HIDKHS, Ce-
pE/HS, BepXHs) MOKIIAy KaOJiHIB. 3HAYCHHS BHUILES
CEpeHBOr0 TOKA3HUK OUIM3HHM y Pi3HUX CBEpPAJIO-
BHHAX Ma€ y HWKHIA, CepelHiid 1 BEepXHIA YacTHHI
TOBIII KaomiHiB. Ha moka3HHUK O1MM3HU B Pi3HUX BH-
Majikax Ha Pi3HUX TINICOMETPUYHUX PIBHAX TMOKIATY
MAalOTh BIUIMB TiABUINEHI BMICTH OJHOTO 3 3a3Hade-
HUX OKCHIIB ab0 CyKyITHa Jisi 0OuIBOX. 31 3pOCTaH-
HSIM BMICTY OIHOTO 3 OKCHIIB ab0 3k 00UABOX OJHO-
YacHO, TOKa3HWK OLTM3HU 3MeHIyeThes. Kopens-
IAHUM aHadi30M 3’SICOBAHO, IO MDK IHOKa3HHKOM
OLTM3HM 1 BMICTOM OKCHJIY TUTaHy KOpEISIidHHUN
3B’5130K MpsiMuii moMipuuii (+ 0,31 — auB. puc. 4 2),
cependiii (+ 0,60 — muB. puc. 4 o), cupHui (+ 0,72
—nuB. puc. 4 €) Ta 3BopoTHH noMmipamid (- 0,44, -
0,45 — nus. puc. 4 g, 8), cepenii (- 0,52 — nuB. puc.
4 2), cunbuuii (- 0,76; - 0,77 — auB. puc. 4 6, 8); Mix
MMOKa3HUKOM OIJTM3HU i BMICTOM OKCHIY 3ajli3a Ko-
pensiitHui 3B’ 30K MpAMUil ayxe ciadkuii (+ 0,12
— JuB. puc. 4 €) Ta 3BopoTHUi momipuuit (-0,31 —
muB. puc. 4 0), cepenniit (- 0,56; - 0,66; - 0,64,
- 0,66; - 0,63 — nuB. puc. 4 a, 6, 8, 2, dic), CHIBHUIA
(- 0,71 — nmuB. puc. 4 €); MiXk BMICTOM OKCH/Y THTa-
Hy 1 OKCHYy 3alli3a KOPeINSIiiiHUIA 3B’ 30K MPSMUIA
nyxe crnabkuit (+ 0,14 — nuB. puc. 4 €), cnadkuit
(+ 0,24 — nuB. puc. 4 0), nomipuwuii (+ 0,35; + 0,32
— nuB. puc. 4 ¢, oc), cepenniii (+ 0,55 — nuB. puc.
4 0), cunpauii (+, 075 — quB. puc. 4 ) Ta 3BOPOTHUI
nyxe cnabkuit (- 0,16 — nuB. puc. 4 2), momipHHIA
(- 0,37 — guB. puc. 4 a).

HaiiGinpmri  3HaueHHS TIOKa3HWKA OiTM3HU
MalOTh KAONIHHW, IO YTBOPHIIKCSA BHACIIJIOK
BUBITPIOBaHHS  AIUTITO-TIETMATOIIHUX TPaHITIB 1
MErMaTHTIB, JISIIO MEHIIIE — TPAHITIB 1 MITMATHUTIB, a
HalMeHIIe — THEHCIB.

XapakTepHOI0 OCOOJIHBICTIO OyIOBH KAOJIHO-
BOrO MOKIany I[IyXiBeIbKOTO PpOJOBUINA € HasB-
HICTh y HOro BEpXHil YacTWHI CHPOBHUHHM HHU3BKHX
Mapok 3 outm3HoI0 67-73 % [3]. 3a HamMMK 10CITi-
JOKEHHSAMHM MiHIMaJIbHE 3HAYEHHS ITOKa3HUKa OLIn3-
HHU CTaHOBHUTE 68,1%.

TakuM 4YHHOM, YHACHIJOK CKJIaJHOI TeOoJo-
ri4HO1 OyJ0BH 1 MEpeIIapoByBaHHs PI3HUX ETPOTHU-
MMB MATEPUHCHKUX TIOPIT Yy MeEXax pOIOBHIIIA,
KaoJiHM MaroTh 3MIHHMH TOKa3HUK OUIM3HU Yy
BEPTUKAJILHOMY TIEPETHHI 1 32 JIATEPAJLIIO.

BucHoBku. [yXiBerbKe pPOMOBHUIIE €ITIOBIATh-
HUX KaOJIHIB YTBOPHUIIOCS B PAHHBOKPEHIOBY CITOXY
B MeXXax cyOMepuaioHanpHHUX po3namiB [IryxiBerb-
Koi 30HM (yCKIIaJHEeHa APIOHINMHU CYyOIIUPOTHUMHU
MOPYIIEHHSIMH) B MICIIl iX criomydeHHs 3 bimomins-
CBKOIO TIBHIYHO-CXiTHOIO 30HOW. [0J10BHUM po37a-
MOM pyAHE TOJie TMOJiJieHe Ha YacTUHH B MeEKax
SIKUX TICPEBaYKAIOTh IEBHI METPOTHIIN TIOPiJ KpHC-
TamigHoro (QyHmamenTy. PomoBwuie enroBiaTbHUX
KaoJIiHiB MMPOCTOPOBO 1 MapareHETHYHO MOB’sI3aHE 3
KOPOIO BUBITPIOBaHHS Pi3HUX 3a BIiKOM, IETpOrpa-
(GigHAM 1 MiHEpaJTBLHAM CKJIAIOM TOKEMOPIHCHKUMU
MOPOAaMH KpUCTaIiuHOTO QyHIaMEHTY.

Ha ocHoBi y3aransHeHHS 1 aHai3y PaKTUIHOTO
Marepiaixy CTBOPEHO CTPYKTYPHO-JIITOJOTIYHY MO-
Jenb [TyXiBeIbKOTO pPOMOBHINA ENIOBIAIbHUX Kao-
JIHIB, SIKa PO3KPUBAE PUIMHHO-HACITIIKOBI 3B’ I3KH
MIX T€O0JIOTO-TEKTOHIYHOI OYIOBOIO TepUTOpii; Oy-
JIOBOIO, PEYOBHMHHUM CKJIaJOM 1 30HAJBHICTIO Ta
TOBIIMHOIO KOPH BUBITPIOBAHHS, YMOBAaMH 3aJIsiraH-
HSl, PEYOBHHHUM CKJIAZIOM, TOBIMHOIO i MPOCTOPO-
BOIO T4 BEPTHKAIHLHOI MIHJIMBICTIO SIKICHUX ITOKa3-
HUKIB (MIOKAa3HUK OUTU3HHW, BMICT HIKIJJIMBUX JOMi-
IIOK OKCHJIIB 3a1i3a i TUTaHy) MMOKJIAay KaoJiHiB.

3’g4coBaHO, IO MOKJIAJ KaoJiHIB Ma€ CKJIagHe
3aJIATaHHs 1 CKIIagHy MOP(OIIOTito, SKi BUpaXeHi y
3HAYHUX KOJMBAHHAX aOCONIOTHUX MO3HA4YOK HOTo
MOKpIBII Ta MiAOMmBHA 1 O0OYMOBJIEHI Te€O0JOro-
TEKTOHIYHUMHH OCOOIHMBOCTAMH TEPUTOPIii POJOBH-
111a Ta epo3iiHUM 3pi3oM. BcTaHOBIICHO, 110 KOJIMBa-
HHS BUCOT Mk aOCOJIIOTHHMH MTO3HAYKAMU TIOKPIBIIi
KaoJHIB CTaHOBIATH 90,2 M, a KOJIMBAaHHS BHCOT
MDK aOCOJIFOTHUMH MO3HAYKAMHU ITIOIIBU KAOJIIHIB
— 67,1 M. KonuBanHs aOCONIOTHUX MO3HAYOK PEIlb-
edy MiIOIIBH KAOJIHIB y JBOX CYCITHIX CBEpIIOBH-
Hax iHomi nocsrae 22 m. Take 3HauHE KOJUBAHHSA
a0COJIFOTHUX BIJMITOK IIJIOIIBY 1 TIOKPIBJI MOKJIATy
KaoJIiHIB, 30KpeMa ¥ Ha He3Ha4Hil BijcTaHl 00yMoO-
BAJIO CKIIQAHY KOH(Iiryparito mMokmamy i1 3HauHO
BILUIMHYJIO Ha HOTO TOBIIWHY, SIKa 3MIHIOETHCS BiJ
1,1 go 52,0 M. 3HauHi TOBIIMHM KAOJIHIB 31e01/Ib-
IIOT0 TNpUTaMaHHI TOHW)KEHHM JAiSTHKaM iXHBOT
i JJOTIIBY.

BcraHoBiieHO, 110 KOPEISIIHHNAN 3B’A30K MK
penbedoM MiOWIBH 1 MOKPIBIi KAOIHIB — HPSAMHUIMA
NOMIpHUH; MDK penbeoM MiIOMIBU KAOMiHIB Ta X
TOBIIMHOK — 3BOPOTHUHM CEpEHIii; MK a0CONIIOT-
HOIO BIJIMITKOIO YCTSl CBEpPJIOBHHU Ta TOBIIWHOIO
KaoJIiHIB — MpPSIMUN MOMIpHHUH, a MiXK aOCOIIOTHOIO
BIJIMITKOIO yCTSI CBEP/UIOBHHHU Ta PEIbe(OM ITiJI0MI-
BU KAOJIHIB — IPSIMUI JyKe CIIaOKHU.

PedoBuHHMI CKJIaa KaoOMiHITY 1 MONbOBOLIIA-
TOBOI CHPOBHHM BHU3HAYAETHCA METPOTHIIOM Mare-
PUHCBKHUX TIOpPia CcyOCcTpary i OCOOIMBOCTSIMH Bep-
THKQJIBHOI 30HATBHOCTI IXHBO1 KOPH BUBITPIOBAHHS.

3’scoBaHO, IO PO3MOAUT CEPEeIHIX 3HAYCHb
MMOKa3HMKa O1TM3HU KAOJIHIB Ta CEPeaHIX 3HAYCHD
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Puc. 4. BeprukaibsHa MiHJIMBICTb O1TM3HU €TIOBIaJIbHUX KaoJiHiB Ta BMicTy B HUX Fe203 1 TiOs.
a — ceepioBuna 7003, 6 — cepasiosuna 7007, ¢ — cepmioBuna 7011, 2 — cepmioBuna 7018 /
Fig. 4. Vertical variability of whiteness content of eluvial kaolins and their content of Fe,03 and TiOs.
a—well 7003, b — well 7007, c — well 7011, d — well 7018

-51-



cepis «[eonozisi. [eoepadghisi. Ekonoezisi», 2024, sunyck 60

DH 7019 DH 7101
2 2
= = Fe,0,,%
3 = Intervals ~ Whiteness,% : s Intervals Whiteness,% m‘ ¥ = TiOWY%
ig festing and their o0 w1 o A= testing and their gz - e % ]
- thickness = =® & b3 thickness ~ s S S -
PO O YT 1 P 17 P Lol
22 15 E: 4 1.7 o
=
L 15 E” L6
== ]
0.8 =
26 IS 3 2
. 10 |\ 03
1.2 E 1.5
28 — 12 3
13 E
30 ia e 2
i E— 16
32 % E 2
51 1 8 2
) 1 20 2
1 e
36 — 2 |05/
L5 E 24 K 2
R 15 g s
E— 26 2
40 15 E
= 2
15 E
42 E
1.5 - N 2
14 E 32 2
; E— 34 2
46 - =
1.5 - 36 2
a8 15 38 5
50 E 10
0 e
DH 7232 DH 7317
£ :
o Intervals Whiteness,% Fe,0,.% Ti0, % = Intervals Whiteness % Fe,0,,% TiO, %
= = (esting and their < = =+ = ® e ® = E testing and their v vy oo -
2% thickness x 8T 3 = § 2 e = B thickness PR g g 2243
Qs 22
llll‘l‘lill nul|ul|uulm lllllllllllu puluudim il
= - 18
- E 2
= 17 — 20
= E 1.3
" 1.5 S 0.7
= 1.5 - 2
— 10 [ 24
B 1.5 E »
— 12 |04/ — 26
B L E 2
— 14 L6 C 9
B : S 2
= 6 =
18 30
- 1.6 = 2
— 18 — 32
- 14 = 1.3
— 20 14 E 5 07
- 2 2
C 22 1 C 36
o 14 E 1.5
=24 03 - 38 15
- 1.8 =
— 26 40 3
- 17 = 0.2
C 28 c 1.5
- — 42
- - - 1.5
- 30 C 44
€ aHc

Puc. 4. BeprukanbHa MiHJIMBICTh O1TU3HU €TIOBIaIbHAX KAOMiHIB Ta BMicTy B HUX FeyO3 1 TiOs.
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Fig. 4. Vertical variability of whiteness content of eluvial kaolins and their content of Fe,03 and TiOs.

e —well 7019, f —well 7101, g — well 7232, h — well 7317
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BMmicty Fe;0s3 1 TiO; 3a narepaiuiro He piBHOMIPHHH.
CepenHe 3Ha4YeHHS TOKa3HWKAa OUTM3HU KaoJiHIB
81,34 %, a cepenHi 3HaYEHHS! BMICTY OKCH/IB 3aii3a
i tutany — 0,52% 1 0,97% signosiguo. Y 20,98 %
BiJl 3arajbHOI KiJIBKOCTI CBEpAIOBUH BMICT F€;0s3,
TiO; BuIe cepeaHbOr0. 3HAYEHHS MMOKa3HUKa Oiu-
3HU BUIIE CEPEAHBOrO HasBHE MPHU 3HAYHOMY BMICTi
TiO, (17,07 % ceepmioBun), Feo03 (15,77 % cBep-
JUTOBHWH), a B 1,44 % cBepANIOBUH 3HAYHUI TTOKa3HUK
OLTM3HM KaOJiHIB HassBHUI NPU OJHOYACHOMY 3HA4-
HOMY BMICTi OKCHIB THUTaHY i 3aii3a.

BcTanoBiieHo, 10 KOpEIAIIRHUN 3B’ SI30K MIX
BMICTOM OKCHJY 3aii3a i OKCHAY THTaHy — MpsIMHN
CJTa0KUI; MiXK BMICTOM OKCHJIY 3aJli3a 1 TTIOKa3HUKOM
O1MM3HA — 3BOPOTHHH CITA0KWHN; MIXK BMICTOM OKCH-
Ny TUTaHy 1 TOKa3HUKOM OLTHM3HHM — 3BOPOTHHUH TO-
MipHUH; MiX TOBIIMHOIO KAaOJiHIB i ITOKa3HHUKOM
O1IM3HA — 3BOPOTHUH TyXKe CIaOKHIA.

JociimkeHHsT BEpTUKAIBHOTO PO3IOIUTY ITOKa-
3HMKA OUIM3HU Ta BMICTY OKCHJIB 3alli3a 1 TUTAHY Y
CBEp/AJIOBUHAX JTO3BOJIMJIO BCTAHOBUTH iX HEPiBHO-
MIpHUA pPO3MOIN Ta 3MiHHI KOPEMSAIiiiHI 3B’S3KH
MK HUMH. 3’COBaHO, 110 B KAOJIHAX 3HAYCHHS I10-
Ka3HHWKa OIUTM3HM 3HAXOOUThCI B Mexkax 68,1-
92,24 %, a Bmict Fe;Os; i TiO; cranosuts 0,13-
2,51 % Ta 0,16-1,83 % BignosigHo. BcranosieHO,
10 MK TIOKQ3HUKOM OiTM3HHU 1 BMICTOM OKCHIY TH-
TaHy KOpeISiiHUA 3B’S30K MPSIMUIl TOMIipHUH, ce-
peNHIN, CUIIBHUN Ta 3BOPOTHHU TOMIpHUH, cepen-
Hil, CHJIbHUN; MK TOKa3HUKOM OITM3HH 1 BMICTOM
OKCHJTy 3ajTi3a KOpEISIIHUI 3B’ 30K NPAMUI TyKe
CTaOKWii Ta 3BOPOTHHUM TMOMIpHHHN, CEpeaHil, CHITb-
HUH; MK BMICTOM OKCHIY THUTaHy i OKCHAY 3aJi3a

KOPETAIIHHAN 3B’ S30K MPSMUN JyXKe ClIabKui, cia-
OKMiA, TIOMIpHHIA, CepeNHii, CHIILHUNA Ta 3BOPOTHHIMA
IyKe CIaOKH, TOMipHHH.

3’sicoBaHo, 1m0 Mix BMicTtoM Fe;Osz Ta TiO; ic-
Hy€ TIpSAMUi ab0 3BOPOTHUH KOPEISIIHHAN 3B’ SI30K.
[Ipsmuii pi3HOI CHIIM KOPENSMIHHUN 3B’SI30K MiX
BMmictom TiO; ta Fe;,O3 Bcranosneno B 21,09 % cae-
PIUTOBHH.

TakuM 4WHOM, JaTepaJibHUN Ta BEPTUKAIbHUMN
PO3MOALT TIOKa3HWKA OUIM3HU KAaOJIHIB 3aJICKUTh
Big cymapnoro BMmicty Fe;Oz ta TiO2, abo x ogHOro
3 3a3HadeHnX okcumuiB. Y 18,08 % cBepmmoBuH npu
TOBIIMHI TOKJIAJy KAaoJIiHIB BUIIE CEPEIHBOTO Jiar-
HOCTOBaHO 3HAYEHHsI MOKa3HHWKa OUIN3HU BUILE Ce-
PEIHBOTO.

OTXe, CTPYKTYypHO-TEOJIOTIYHA TIO3HIIIS POJIO-
BUIIIA, MEPElIapOBYBaHHs B HOrO MeXKax Pi3HHX 3a
neTporpagiyHUM i MiHEpaIbHUM CKJIQJIOM KpHUCTa-
MYHUX TOopix (GYHOAMEHTY, PEYOBHHHUH CKIIaf
eNIOBIaJIbHUX YTBOPEHb OOYMOBWIIM CKJIagy OyZOBY
MOKJIa/Iy KaoJiHiB, JIaTepajbHy 1 BEPTHKAIbHY MiH-
JTUBICTh BMICTY OKCHIB 3alli3a, THTaHY,TOKa3HUKA
O1TM3HU Ta SIKOCTi KAOTIHY.

CTpyKTypHO-JTITOJIOTIYHA MOJEb [JIyXiBeIlhb-
KOTO POJIOBHIIA €IOBiaJbHAX KAOJiHIB Ja€ IiJiCHEe
VSBIIGHHS TIPO POJOBHINE Ta CIYTrye iHpOpMaIii-
HOIO 0a30f0 MIONO0 OCHOBHHUX  CTPYKTYPHO-
JITONOTIYHUX XaPAKTEPUCTHK 1 (YHKIIOHAIBHUX
BIIACTUBOCTEH JAHOTO 00 €KTy, Ma€ Mi3HABAIbHO-
METO/IOJIOTTUYHUI aCIEKT, KWW TOJISTrae y BUCBIT-
JIEHHI TMPUYMHHO-HACTIIKOBOTO MeEXaHi3My yTBO-
PEHHSI PONIOBUINA €IOBiaJIbHUX KAONIHIB B MeEXKax
I'myxiBeribko-TypOiBCHKOTO KAOJIIHOBOTO paiioHy.
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Structural and lithological model of the Glukhivetsky deposit of eluvial kaolins
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ABSTRACT

Introduction. The relevance of this publication is associated with the problem of foundation and developing a raw
material base of kaoline raw material in accordance with the demand of the national industry.

The purpose of the publication is the development of a digital structural-lithological model of the Glukhovetsky
deposit, which displays the causal relationship between the geological structure of the crystalline foundation, the zoning
and the material composition of the cortex of the crystalline foundation breeds, the thickness and relief of the surface
and the sole of the illegal of the kaolins, the indicator of the underlying of the kaolins, the content of the oxids in them
by oxides iron and titanium.

Materials and Metodology. The algorithm for building structural and lithological models of kaolin deposits was
developed by the authors of the article and tested on a number of deposits of the Ukrainian Shield and made public in
scientific publications and at scientific conferences of various levels. Production reports, scientific publications and
dissertation studies were the basis for the research of the Hlukhivetsky deposit. Based on the coordinates, description,
test results of 691 wells, chemical analysis of kaolins and determination of their whiteness, a target electronic database
was created, which became factual material for cartographic constructions. Maps are built in a software environment
Golden Software Strater, Golden Software Surfer software. Correlation between certain parameters were investigated in
Microsoft Excell.

Main Results. The spatial variability of the relief of the surface and bottom of the deposit of eluvial kaolins and
its thickness was studied. It has been found that the kaolin deposit has a complex morphology, which are expressed in
significant fluctuations of the absolute marks of its surface and bottom and are caused by the geological and tectonic
features of the territory and the erosion of the section. The petrographic and mineral composition of the rocks of the
crystalline foundation determined the lateral and vertical variability of the whiteness index, the content of iron and tita-
nium oxides in kaolins, and the lateral and vertical variability of their quality. It was established that the spatial distribu-
tion of the whiteness index varies widely (68.1-92.24 %) and is determined by the increased content of Fe,Os and TiO,,
or one of the specified oxides. Sometimes, in the presence of an above-average content of one of the oxides, the white-
ness of kaolins is significant. The conducted studies reveal cause-and-effect relationships between the geological and
tectonic structure of the deposit, the zoning and material composition of the weathering crust, the relief of the top and
bottom of kaolins, their thickness and quality parameters.
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Conclusions. The structural-lithological model shows cause-and-effect relationships between the geological and
tectonic structure of the deposit, the zoning and material composition of the weathering crust, and the quality parame-
ters of kaolins. The created structural-lithological model is an instrument of information support for further develop-
ment of the field, as well as the basis for assessing the conditions of education, occurring and quality of raw materials of
kaolins of this genetic type.

Keywords: Vinnytsia region, Glukhiv deposit, eluvial kaolins, structural-lithological model, kaolin thickness,
whiteness index, content of titanium and iron oxides.
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CrarTs mpUCBsiUCHA MOCITIHKEHHIO YepKachKoi CBITH IOpchbkoi cucteMu IliBHiuHO-3axigHOi okpainu JloHenbpKkoi cKiagdactoi
cnopyau. BeranoBneHuit ii pedOBHHHUI CKJIaA Ta 0COOIMBOCTI HOTo 3MiHM B MEXaxX OKONHUIb c. Kam’sHKa, 0 Ha miBAeHHiH [3roM-
mmHi. HaykoBi ZOCHiIKEHHS CIIMpajuCh HA aHAJi3 JITEpaTypHOrO0 Marepiaiy, pe3yidbTard KapTyBaJbHHX POOIT, a TakoX BIacHI
TIOJTBOBI, JTAOOPATOPHI Ta aHANITHYHI IOCTipKeHHs. [IpoBeeHo XiIMIYHUI Ta PEeHTIeHOCTPYKTYPHUH aHaJIi3H IIMH, MiHepaJOTiqHUH
aHai3 mickiB. [IpoBeieHO MIKpONAJICOHTONIOTIYHHIHN, TANIHOJIOTIYHUH aHAi3M Ta y3arajJbHEeHi JaHi PO HOIIMPEHHs BUKOITHUX pPell-
TOK, B TOMY YHCJI, BIEpINE JOCTIKEHI JiHOUUCTH. Uepkackka CBiTa, B MEXax JOCIIIKECHOI TEPUTOPIi, YITKO MOTUIAETHCA Ha JBi
YaCTHHM: HW)KHIO, CKJIaJIeHy TIIMHAMU Ta BEPXHIO — MICKOBUKaMHU. Y pa3i pO3MHUBY BEpXHbOT YACTHHH MOXKe OyTH IPHUCYTHIH BaIHIK 3
Witchellia. Tnuau rigpocironucTi, B HUOKHIM 9aCTHHI 3 TOMIIIKAMH MOHTMOPHIIOHITY, aleBPUTOBI, IEPEBAYKHO TOHKOTIEPEIIapOBaHi 3
TOHKO3EPHHUCTHMH ICKOBUKAMH, IIMHICTUMH cuaeputamu. Komip TIMH cBiTIIO-Cipuii, BOXpHCTHIA, OTakKuTHO-cipuid. [ mivH xapa-
KTepHa HasBHICTH CIiiB TIOB3aHHS MYJIOi/iB, TPIIMH ycuXaHHA, Oprokeil. [1aJeoHTOIOTIYHUX PEMITOK, OKPIM OPraHOCTIHKOBHUX, HE
BUsBIIEHO. [1icKOBUKHM 3a3BHYall KPYITHO- Ta IPpy003epHUCTI IIMHKUCTI a00 3ai3UCTi, 3 YUCICHHIMH 3aJMIIKaMU BUKOIHOI (ayHu. 3a
3HaXigKaMHu MakpodayHH y MICKOBHKaX MOXHa BHIUIMTH AatoBadi piBHi Witchellia rossica ta Stephanoceras humphriesianum, siki
BiZIMOBiIaI0Th 1BOM BepxHiM 30HaM MCIII HinkHBOTO Gaiiocy. 3a mosBok0 AUHOIMCT Pareodinia sp. Ta HEBEUKHUIT BiICOTKOBHI BMiCT
MUKy XeHpOJIemiJieBUX BIIepIle JaTOBaHi INIMHN HW)KHBOT YaCTHHHM YepKachKoi cBiTH. [Touarok OaifochKoro BiKy BiJIIOBia€ MOYaTKy
CepeHbO-TI3JHBOIOPCHKOT (0aifoc — KUMEepHIDK) TpaHcrpecii. B mizaHpouepkachKuii 4ac HaIXOMKEHHS YJIaMKOBOTO Marepiajy 3Hau-
HO 301IBIIy€ThCS, ane 30UTBIIyeThCs 1 THONHA OaceifHy, CONOHICTh CTae HOPMAJBbHOIO, 3’ SIBISIEThCI HOpMallbHa MOpPCHKa (ayHa.
MicusMu, Ha CXUIax MajJeomiTHATh, HAKOMYEHHS TEPUTEeHHOI CKIIaJ0BOi HE BiOyBa€ThCA, IO MPHUBOIHUTE A0 TEPEPBH a0 YTBO-
peHHsA BiaknaniB ¢amii momioHoi 10 Ammonitico rosso — BanHsakiB 3 Witchellia. MoxHa 3anponoHyBaTé HACTYIIHI THIIOBI PO3Pi3H:
U HYODKHBOI TTa9KU — BiZICTIOHEHHS B BEPXiB’sIX SPiB MPaBOTO CXIUTYy TomanbChKol OAanKH; Al BEpXHBOI MMauKu — MPaBUil CX1MI Apy B
IMityxHOMY (paiioH micta I3tom), BantHsik 3 Witchellia — mpasuii cxun Cyxokam’siHcbKoT 6asiku ripu gopo3i Cyxa Kam’siHka — SIpemiBka.

Knrouosi cnosa: wpcvka cucmema, Iieniuno-3axionuti JJonbac, cmpamuepadis, 1imonoeis, naieoHmono2iuti peumsu.
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Beryn. Lls cTarTs € NpONOBKEHHSIM HU3KH I1y-
Orikamiid, MpUCBAYEHUX cTpaTUrpadii FOPCHKUX BiJI-
KJIJiB OJHOTO 3 KJIFOYOBHUX B I[bOMY BiJHOIICHHI
paiioHiB miBHIYHO-3aXiHOTO JloHOACY — OKONUIH C.
Kam’sinka ta M. I3tom. CraH mpoOjieMu Ta aHai3
iCHYIOUMX poOOIT mMpuBeAeHI HaMu Yy MONEpeaHii
crarti [21], ge 3poOJIEHO BUCHOBOK, IO iCHYHOYI
cTparurpadiyai CXeMH HE BIiATOBIIAIOTH Cy9aCHUM
HOPMAaTHBHHUM JTOKYMEHTaM, 30KpeMa, BUIIJICHI CBi-
TU HE MAIOTh JICTAJIHHOTO OIHCY, CTPATOTHIIU Ta TH-
MOBI poO3pi3M iX HE BKa3aHi, BIK iX OOIpyHTOBaHHIi
HEJOCTaTHbO. 3ampollOHOBaHA CTAaTTsl TPHUCBSYEHA

JIOCJII/DKEHHIO YepPKAachKOI CBITH FOPCHKOI CHCTEMH
[MiBHiuHO-3axiaHOT OKpaiHu JloHEIbKOT CKIaa4acTol
CIIOPY/IH.

MeTor0 JTOCHIKeHHS € y3arajdbHEeHHS Ta aHa-
JIi3 ICHYFOUOro MaTtepiaiy MHOMEPeaHiX TOCIiHKEHb
Ta HaBEJCHHS HOBUX BJIIACHUX CIIOCTEPEKEHb Ta JI0-
CJTIJIKCHB, SIKi JIOTIOBHIOIOTH ITOTICPE/IHI.

Anajniz momepennix myouaikamiii. Yepkacbka
CBiTa CKJIaJIcHA TEPeBKHO TIIMHAMH Ta ciIabo3Ie-
MEHTOBAaHUMH IIICKOBHKAMH 1 HE Ja€ BEJIUKHUX BiJIC-
joHeHb. Yac ¢dopMmyBaHHs ii HETPHUBAJIHUM, 10 Maii-
K€ HE BH3UBAE CYIIEPEUYOK V PI3HUX AOCHTITHHUKIB 1,

© Mameees AHOpil, LLiesuyk OneHa, Konocoea IpuHa, /Tokmes AHOpili, 2024
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SIK HACJIJIOK, 1H(OpMaLii Mpo Hei B JIiTepaTypHHUX
JoKeperax He 6araro.

B cxemi O.0. Bopucsika 1917 poky [8], wi Biak-
JIaJIv BXOAATH B €IMHY MICKYBaTO-IIIMHHUCTY CBITY, SIKa
BIZITTOBi/Ta€ BCiH cepemHiil 1 YacTHHI BEPXHBOI IOPH.

Bmnepmie wuwepkackka cBita Oyna BUAiIEHA
JL.®. Jlynrepcray3enom y 1941 pomi [18] Ta onwmca-
Hay 1942 pomi [19]. Hum BigmigaeThes pi3ka 3MiHa
(hariaTbHOTO CKJIaTy Ta JIEMI0 BIAMIHHHHA XapakTep
BIJIKJIQ/IIB B 30HaX BIJIHOCHOTO IMiJHSTTS Ta MPOTH-
HaHHSA, CTPATOPHII CBITH BKa3aHUil He OyB, BOUEBUb
e okonuli ¢. Yepkacbke Oist M. CIIOB’THCBK.

B mopanemomy 1i BiKJIagM B paH3i CBITH HE
PO3MISAAINCH, a BiTHOCUIIMCH 10 HIKHBOTO Oaiiocy,
X0ua HIDKHROOAHOCHKHI BiK OyB JOBEICHHA TiNBKH
JUTS TX BEPXHBOT — MICKYBATOl — YaCTHHH, HIDKHS K —
IIMHUCTAa — YacTUHA KepiBHOI (payHHM HE MiCTHUTB.
Haii6inpin moBHMIA ommic WX BIAKJIANIB B PaH3i
i’ sipycy npusenenuii B 1969 porii [23].

Hapemri, B y3aransHrorouiii Mmonorpadgii 2013
poky [12] BOHM 3HOB OmuUCaHi B paH3i CBITH, BTIM
HOBHX JIaHUX HE HaBEJCHO, a OMHUC JOCHTh CXEeMa-
TUYHU.

LikaBuM € MUTaHHS MPO TOJIOKEHHS TaK 3Ba-
HOTO BITYEII€BOTO TOPU3OHTY — MpOIIApKy, 30ara-
YEHOTO pelTkaMu (ayH!u MOIIOCKIB, 30KpeMa, aMo-
HiTiB 3 poxy Witchelia. Bin Bmepiue 3a3HadeHuii B
1905 pori O.0. Bopucskom [3] 3 oxomump ¢. Cyxa
Kam’stHka, BTiM, 4M OauuB caM JOCIIJIHHUK L€ BiJiC-
JIOHEHHS — HEBIIOMO, aJ[Ke 15l TEPUTOpist Oyna Oru-
cana mo mojcHHUKam B.A. HamiBkina. Sk Hacii-
JIOK, YiTKOT MPUB’SI3KM BiJICTIOHEHHS HE iCHYe. 3 4a-
COM BOHO TNIePEKPUIIOCH CYYaCHUMH BiJIKJIaJIlaMH 1 Ha
TeNepillHii yac BBaxaeThcs BrpadeHuM. [Ipu mona-
JBIIMX TEOJOTIYHUX PoOOTax Ha TEPUTOPil MiBHIYU-
Ho-3axigHoro JloHOacy 11ei TOpU30HT Hifle BCTAHOB-
nennii He OyB. B mpami O.0. Bopucska Toune ctpa-
TurpadivyHe MOJOKEHHS TOPU30HTY BKa3aHO HE Oy-
710, B TIPANSX HACTYIHUX JIOCIITHUKIB BiH OYyB pO3-
TamioBaHuii abo B cepenHiii wactuHi cBitn (J1.O.
Jlynrepcraysen, 1942; E.E. Mirauosa ta B.I1. Crep-
niH, 1954; .M. SImaidenko, 1969), abo B migomBi
H.E. Kancekmii, B.Il. Maxkpinia, B.I1. Crepuin,
1956; B.II. Makpigin, 1954). Ckiaax TOpPH3OHTY
OIMCYBABCSI TO SIK «ITICOK 3 TAJIBKOIO Ta CTSDKIHHAMU
pizHOi dopMu Ta po3Mipy DIMHHUCTOTO cdepocuie-
pUTY, TICPETIOBHEHUH cKaM’ sHUTOCTAMIY [3], TO sIK
«3armizucTuil KoHTtoMepat» [18], To sIK «BamHAK 3
BiTuenmismMm» [ 14].

Marepian Tta meronu. YUepkacbka cBiTa mae
MUpOKe TommpeHHs: Ha Kam’sHCbKil mutomi, ane,
OCKIJIBKM CKJIaJiIcHa BOHA TEPEBAXHO TIIMHAMHU Ta
C1a003IIEMEHTOBAHUMH TTICKOBUKAMU, OLTBII-MEHII
3Ha4Hi i1 BimcimoHeHHs BimcyTHi. Cami HWDKHI BilK-
JIagy CBITH BIJIOMI B THX caMe€ BIJACIOHEHHSX, €
BiJJOMi BEpPXH KOXKYJIHHCBKOI CBITH — SIpH 110 JiBOMY
cxmry TomanbCchKoi Oaiku Ta mpaBoMy — IIpoTorris-

cbkoi. [IpekpacHi BiICIIOHEHHS BEPXHBOI — IMICKyBa-
TOI — YaCTHHU BimoMi Oe3MmocepenHbo 0TI Kam’ sTH-
CBKOTO TOINIroHy y M. I3tom (kommmaiid xyTip Ilig-
Ty>XKHUH Ha CXiJHIN OKpaiHi micta). BincnoneHus B
c. Cyxa Kam’siHKa, B TOMY YHCII «BITYENEBUI TO-
PH30HT», Hapasi 3aIepHOBAHI 1 TOYHE X MMOJOKECHHS
HEBioMe.

Hawmu 6ynu mpoaHaizoBaHi JaHi, OTpUMaHi i
yac KapTyBaJIbHHUX Ta TIONIYKOBHX POOIT pPi3HOTO
MacmTaly, a TaKoXX y3arajJbHEHi BIJOMOCTi 3 BJac-
HUX 300piB Ta JNiTEpaTypHUX AaHUX NP0 3HAXIAKU
BUKOITHUX PEILTOK.

3pasku mMH Oynu JocHikeHi B saboparopii
Kaepy eKCIePUMEHTAILHOI (Di3UKH XapKiBCHKOTO
HalioHanpHOTO YHiBepcuteTy iMeHi B.H. Kapasina 3a
nortomoroto criekrpomerpa «Bruker XFlash 5010».

Takox, TPOBENECHO MAalEpPallilo OCIiHKEHUX
mopin B mabopatopii [HCTUTYTy TreonoridHuX HayK
HAH Vkpainu 3a cTaHOApTHOIO METOIUKOK Iep-
BUHHOT 00pOOKH 3pa3KiB Ha MaTiHOJIOTIYHUN aHaMi3:
nopony po3uuHsuid y 10% po3unHi CONSIHOT KUCIIO-
TH, 3aJIMBAJI TapsTIUM PO3YMHOM Tipodocdary Ha-
TPiO 1 BIAMHMBAJIU BiJ| KOJOITHUX IJIMHHCTUX dac-
THH, TIPOMHMBAJIU KOXHI 2-3 TOAMHU JTUCTHIHLOBAHOIO
BOJIOIO 32 JOIOMOIOI0 CH(OHHOTO MPHUCTPOIO, 37IH-
BaJIM BOAY IO IO3HAYKH 2 CM HAJ OCAAOM, MicCis
YOro BiIOKPEMITIOBAJIM Y BaXKKiH KaaMieBill pianHi 3
MATOMOI0 Barow 2,25 (it CIOPOBO-TIHIIKOBOTO
anamizy) i 2,0 (u1st BUIUICHHS THHOIIKCT).

Pe3ynbTaTn Ta ob6rosopenns. Yepkacbka CBi-
ta Buniiena JI.®. Jlyarenpcrayzenom y 1941 pomi
[18]. Crparorun Bka3aHuii He OyB, WMOBIpHO Iie
BUXOIIM 3aJTi3UCTHX IICKOBUKIB B paiioHi c. Yepka-
ceke CrnoB’sHCBKOTO paiioHy JloHenpkoi oOacri.
Haxans, cBiTa BiJICIIOHIOETBCA IyXKe (parMeHTap-
HO, II0 HE JJa€ MOMJIMBOCTI BKa3aTH €IMHUI THIIO-
BUH po3pi3. B SKOCTI HU3KHM TakWX PO3pi3iB MOXKHA
BkazaTu TomanbCchKy 0allKy — IIMHUCTA TOBIIA, Ta
xyTip Ilimry>xHuii — BepXHsS TOBINA, a BaXKIUBI B
cTpaturpadidyHOMy BiJIHOIICHHI BIiTUENi€Bi Imapu
BigMiueHi TutbkH B ¢. Cyxa Kam’siHKa.

Jlimonozia. JliTonoriyHo 4epkacbka CBiTa MO-
JIAEThCA HA Bl TOBIII, IPU YOMY JUISI 000X Xapak-
TepHAa IBUJIKA (alliajJbHa MiHIUBICTb.

HwxHs ToBIIA mpencTaBieHa NIMHAMU Tiapoc-
JIIONMCTAMHU B HIDKHIH YacTHHI 3 JTOMIIIKOIO MOHT-
MOPIJIOHITY, 3a3BHYail aJeBPUTOBUMH. B Jeskux
BincnoneHnsx (Tomanbcpka Oanka, c. KoamiBka)
IJIMHU TOHKO NEPEBEPCTOBAHI 3 3aJII3UCTHMHU aJieB-
poiTaMu, TOHKO3EPHUCTHMH ITiICKOBHKaMH Ta TIIH-
HUCTUMHU cigeputamu. [Ipu BUBITPIOBaHHI BOHH Ha-
OyBaroTh BoxpucTOoro kombopy. B IIporomiBcbkiii
Oani BOHM NPUXOBAHO IIApyBaTi OJAKUTHO-CIpOro
konbopy. B Cyxiit Kam’stHIT — CHHBO-Cipi Ta 3eJIeHO-
Oypi mapysari Ta MapMmypomomiOHi. [lpm migomBi
[UX TJIMH BiAMIYalOTHCS MPOIIAPKU Ta JIiH3U Ipyoo-
3epHHUCTHUX ITICKOBHKIB 3 TPaBieM Ta raibkoro. Ha rmo-
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MOBEPXHIX HAIIACTYBaHHsS XapakTepHa HasBHICThH
CJi/IiB TIOB3aHHS MYJIOIiB, BIAMIYAIOTHCS TPIIIUHI
ycuxaHHs, Opvxki. XiMIYHUH CKIIaJ TJIMH TOTOXHIN
IMHAM KOXKymuHCBKOT cBith [21]: O — 55.3%; Si —
18.4%; C — 11.8%; Al — 6.25%; Fe — 1.9%; K —
1.56%; Mg — 1.0%; Na — 0.54%; 3maummi Bmictu Ti,
Cu, Cl.

BepxHi ToBmIa ckitajieHa pi3HOMaHITHUMH TIiC-
KOBHKaMH. J[OCUTh YacTO 4YacTKOBO a00 IOBHICTIO
I TOBIIAa po3mura. B mexax Kam’sHCBKOTO TOJTI-
TOHY PO3pi3 TOBIII MPEICTABICHUH JBOMa Pi3HOBU-
namu. [lepmmii piznoBun (Tomanschka 6anka) mpen-
CTaBJICHUN T'pyOO3EPHUCTUMU 1HOAI TPABEIUCTUMH
c1a0031[EMCHTOBAHUMHU TTICKOBUKAMH. YJIaMKH 00-
KaTaHi, TpEACTaBICHI KBapueM Ta MOOAUMHOKUMH
3epHaMH TIOJILOBUX IIMATiB Ta KpeMmeHro. llemeHT

DIMHUCTHH, cinabkuii. TekcTypa opmHoOpimHa abo
IUIIMHCTA, BUPayKeHa 3MiHAMH KOJbOPY B )KOBTHX Ta
noMapaHueBUX TOHAX.

Hpyruit pisnoBux (xyt. [ligmyxHuii) xapakre-
PU3YETHCS 3HAYHIM BMICTOM B ITICKOBHKY 3alli3HC-
TOTO XJIOPUTY y BHIVISIAL OONITIB Ta ieMeHTy. Oomiti
3a3BHYA 000omomioHi 3 KOHIEHTPHYHO-
[IKapajIylyBaTol0 OyZOBOIO. YIaMKOBHH MaTepian
KyTyBaTHiA Ta KyTyBaTo-oOkaraHuii, po3mipom 0,05-
0,3 MM, 3 mepeBaxkHuM posmipom 0,25 mm. Bakka
¢paxkiiis, 3a nanumu H.€. Kancekoro, ckinagaerbes 3
pynHUX (AyTHTeHHWHA TPHUT, MarHETHT-1IbMEHIT)
MiHepaliB, eniioTy Ta IupKony [15]. Ha moBepxHsx
HalllapyBaHb CIIOCTEPIraroTbesl BIAOUTKH Ta sAapa
BUKOITHUX OPTaHIYHUX PEIITOK (puc. 2).

Hapemri, cepen JiTONOTIYHUX Pi3HOBUAIB BU-

Puc. 2. [loBepxHs HamapyBaHb Ta 30epeKEHICTh BUKOIIHUX PELITOK B MICKOBUKAX YEPKACHKOI CBITH,
Macmrab — 1 cm /
Fig. 2. Layering surface and preservation of fossil remains in sandstones of the Cherkasy formation, scale — 1 cm

TUISIOThCS «BiTUenieBl mapm». CkianeHi BOHU 3e-
JICHYBATO-CIpUMH KOHIJIOMEPATOMOAIOHUMHU ITICKY-
BaTuMM BamHskamu [15]. Tlnamucti yepes HeomHO-
PiAHUE BMICT MiCKYBaTOro Ta INIMHUCTOTO MaTepiany
Ta 3a0apBIICHHs] OKHCIIaMH 3alliza. YIaMKH MYIIeNb
cknamaoTh A0 50% mopoan.

3a BMICTOM aKIIECOPHUX MiHEpaIiB BiIKIAIH
HIKHBOTO Oaiiocy BimHocAThCS [15] mo MyckoBiT-
O10TUT-TIMPKOHIEBOT TEPUTEHHO-MIHEPAJIOTTYHOT TPO-
BiHIIIT 3 JDKEpEeTaMHu KUBJICHHS B Mexax JloHeIbKo-
ro miaHATTA, BOpoHEe3bKOro MacuBy i, 4aCTKOBO, YK-

PaTHCHKOTO MIUTA.

Haneonmonoziuni pewumku. B HwKHIA — TIH-
HUCTIM — TOBIII NAJCOHTOJIOTIYHI PEIITKH, OKPIM
CHOp Ta MWIKY, 3ycTpiHyTi He Oynu. Bci HaBeneHi
HIDKYE 3HAX1JIKK 3p0o0JIeH] B BEPXHIl — MICKyBaTiid —
TOBIIII, IEPEBAYXKHO Yy BUIVISLII BIIOUTKIB, Pillie BHY-
TpiwHiX Ta 30BHIWHIX saep (Puc. 2). Micusmu
MIPOIIIAPKU Ta JIIH3HM B 3ATI3UCTHX ITICKOBHKAX Tepe-
ITOBHEHI TaKMMH BigouTkamu. Ha »xainb, B OlIBIIOC-
Ti BHITQJKiB, OCOOJMBO AJIsi MIKpOCKaM SHIJIOCTEH,
MEepeNiK 3alUIIKIB HAJAEThCS AT BCbOro Oaiiocy
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(iHOmI CHiBPHO 3 aaJICHOM), HE 3a3HAYAlOYH, B SKHUX
caMme JITOJIOTIYHHX Pi3HOBHJAX BOHM Oynm 3Haii[e-
Hi. 3a manumu JIro6imoBoi 1. C. [20] 3anumku ocT-
paxon y BiAKIanax HWKHBOTO 0aifocy 3ycTpiHyTi He
Oynu. Takox BiACYTHI, 32 HAIIMMHU JOCIIIKEHHSIMH,
3aJTMIIKW BAITHSIHOTO HAHOTUIAHKTOHY.

Opeanocminkosi_pewmxu. llepui namiHomori-
YHi JOCIIKEHHS IOPCHKUX BIAKIAMIB CXiTHOI YKpa-
a1 Oynu TpoBe/ieHi B MUHYJIOMY CTOPi4di B OCHOB-
HOMY 3a JOTIOMOTOI0 CIIOPOBO-TIMJIKOBOTO aHAJI3y
[11, 22]. T.B.IlpamkoBoro Ta A.M. JlanTeBoro
BIiepiie OyJo MPOBENEHO JeTadbHE PO3UICHYBAHHS
IOPCHKO-HIKHBOKpeWoBux Bifknanis /13 1 miBHi-
4yHO-3axigHoro JloHbacy 3a JOTIOMOIOI0 CIIOPOBO-
MIIKOBOTO aHamizy [32, 17]. Komrutekcuuit miaxin i3
3aCTOCYBaHHSIM MAaJCOAbIOJIOTIYHOTO Ta CIIOPOBO-
MUJIKOBOTO aHaJi3iB OyB MPOBEACHUN B OCTAHHE Jie-
csrrupivust O. A. Hlepuyk [21, 25-31, 34-36].

Kommnekcn 3 Bimkmamie Tomanbchkoi Oanku
(Tabn. 1) xapakTepu3yrOThCS TUIIOBUMHU 0ailiOCHKHM
CIIOPOBO-TTMJIKOBMM KOMIUICKCOM Ta JWHOLUMCTaAMHU.
BceranoBrieHo 6Oaiiocvkutl cnopogo-nuikosuii  Kom-
niexc. CHOpH ManopoTEeNOAiOHUX TUIAyHOBHIHUX
CTaHOBIATH 25 %, MHUJIOK TOJIOHACIHHUX POCIHH —
69%, nuHOIWICTH — 5%, 1HII pemTku — 1%. Howmi-
HYIOTh CIIOpPH Marmopotenomionux poxud Matonia-
ceae, Osmundaceae, Cyatheaeceae Tta Biretisporites
sp. BinmiueHo cnopu moxomomiOHuX Stereisporites
Sp. Ta mnayHonoAiOHuX. Cepen roJoHaCiHHUX J0Mi-
HiotoTh: Piceaepollenites exilioides Bolch. (Petro-
sjanz), Pseudopiceae magnifica Bolch., Pseu-
dopiceae spp., Podocarpidites sp., Pseudopinus sp.,
Protopinus sp., Alisporites sp. ta omHOGOpPO3IHI
Perinopollenties elatoides Coup., Callialasporites
dampieri (Balme) Dev., Eucommiidites troedsonii
(Erdtmann) Pot. TIpucyTHi MOOIUHOKI €K3EMILISIPH
omHobopo3Horo  mmiky  Monosulcites  spp.,
Araucariacites australis Cook., Cerebropollenites
sp., Chasmatosporites sp., Classopollis sp., Inaper-
turopollenites sp. Ta Ginkgocycadaceae. 3a manumu
1aJIe0aTbroJI0TIYHOTO aHAI3Y BIAKIAIN Y€PKAChKOI
CBITH JaTyIOThCS BIIEpIIIE.

BceraHoBieHi moomMHOKI auHOLMCTH: Batia-
casphaera sp., Endoscrinium sp., Dissiliodinium sp.,
Chytroeisphaeridia  chytroeides  (Sarjeant) C.
Downie & Sarjeant, Sentusidinium pelionense
Fensome Tta moranoi 36epexenocrti Ctenidodinium
sp. Takox Bimmiuena mostea Protobatioladinium sp.,
Pareodinia sp., Orobodinium sp., mo Brepie ¢ik-
CYIOTBCSI B 0aliOCi 1 € XapaKTEepHOIO O3HAKOI IS
ctparudikarii BiAKIamiB, MO iX BMINIYyIOTh. PemTku
3eJIEHHX BOIOPOCTEW mpencTaBieHi Tasmanites sp.,
Ovoidites sp., Pteropspermella sp. and Pediastrum
sp. Bcranosneni akpurapxu Baltisphaeridium sp.
[31]. 3pasku micTaTh pemTKu aepeBunn — tracheids,
oKpeMi pemTku ByriedikoBaHi [26]. Baiiockkiit Bik
IaTtyemMo 3a mosBoro auHormct Pareodinia sp. Ta

HEBEIIMKHWI BIJACOTKOBHI BMICT XEHPOJIEHiIIEBUX,
110 xapaktepuuii 17151 6aiiocy (Classopollis spp. - 1%).

Dopaminipepu. Ha xanb, moHOrpadiuHe mgoc-
JIPKEHHS 11i€1 HaJBaXJIUBOI TPYHH JUISL FOPCHKHX
BinkiamiB Jlonbacy me mpoBoamioch. Huzka poliT
0. K. Kanrapeako-YopHOycoBO1 TpHCBSYEeHA JOCITi-
JOKEHHIO OKpeMHX Trpym abo crparurpadiyHuM noc-
TimKeHHEsIM B JIHIMpOBCHKO-JlOHENBKIN 3aImaanHi,
podorn M. I. bianka [1] — ommcy HOBUX BHIIIB.
Criucok BuaiB GopamiHipep HaBeACHU NHIIe B 3a-
rainpHii po6oTi [12] s BepXHBOI 30HH HUYKHBOTO
Oaifocy.

Be3 mocunanHs Ha IKepeno Ui aMOHITOBOI
3oun Stephanoceras humphriesianum nHaBeneHo Ha-
crynuuii cnimcok BuaiB: Lenticulina subalatiformis
(Dain), Planularia crepidula (Ficht.et Moll.), La-
marckina dreheri (Bart.), Lamarckella media Kapt.,
L.perlucens Kapt., L.quadrilobata Kapt.

Leocmynxosi monocku. HaitOinbIn mommupena B
BEPXHI YaCTHMHI CBIiTHM Tpyla BUKOITHHUX PEIITOK
Oyna ommcana B cepii Mmonorpagiii O. O. bopucska
Ta €. IBanoBa [2, 4-7]. B HIKHbOOANOCHKUX BidK-
nagax HuM BcraHoBieni: Meliagrinella doneziana
(Boriss.), Isodonta cf. buvignieri T.et J., Astarte sp.,
Gresslya sp., Pecten sp. Nucula eudorae d’Orb,
N.sana Bor., N.kowalewkensis Bor., N.maga Bor.,
N.cf. subovalis Goldf., Leda diana d’Orb., Cucul-
laea goldfussia Rom., C.oblonga Goldf., Dicrano-
donta sp., Modiola tulipaea Lam., M.gibbosa Sow.,
Pseudomonotis echinate var.doneziana Bor., Pecten
demissus Goldf., P.spethulatus Roem., P.vitreus
Roem., P.lens Sow., P.nalivkini Bor., P.pumilus Lam

Yepesonozi  Monocku. B 1958 porii
I. M. SIMHUYEHKOM B IOPCHKHX BiJKiagax JHimpoB-
cpKko-JloHenpKoi 3amaquHn Ta okpaid Jlonbacy Oyna
ommcaHa cBoepigHa (ayHa MpiOHUX YEPEBOHOTUX
MommrockiB [33]. Jlms HKHBOOAHOCHKUX BIJKIIA/IIB
HUM 3a3HaueHi Ta MOHOrpadiuHo omucani: Zygo-
pleuria callosa Jamn., Z.devexa Jamn., mis Bepx-
upoi wactuau Katostria spinata Jamn., Anoptychia
limpida Jamn.

Tonosonoei monrocku. T0MOBOHOTT MOJIOCKH -
aMOHITH Ta OEJIeMHITH, 3 YePKachbKOi CBITH, TOUHIIIE
3 «BITYEIIEBOTO TOPU3OHTYY, Oy/H 3rafani y 1905 p.
[3] Ta mizHime onmcani y 1908 p. [9]
0.0. bopucsxom. bins c. Cyxa Kam’siaka Oynu 3i0-
pauni Witchellia rossica Boriss., W.isjumica Boriss.,
W.kamenka Boriss., Belemnitis ellipticus Mill.,
B.aalensis Woltz., Cylindrobullina disjuncta F.et J..
[Miznime JI.®. JlyHrepcray3eH ao1aB 10 OO CIIH-
cky Sonninia (Poecilomorphus) schlumbergeri
Haug., 3 Toro x wicue3naxomkensus Oins Cyxoi
Kam’sitHkH, Ha >Kanb, ONMUCIB Ta 300pakeHb IHOTO
BHIly HE HaBeJeHOo. Ha miBIeHHMHA 3axiy BiX
KaM’STHCBKOI IIIomIi, B BepxiB’ax p. Camapw, 3a ga-
Humu M. fImandenko [23], OyB 3nadgenuit (i
TaKO)K He ONMCaHMIA) 30HamsHMi Bux Stephanoceras
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Tabnuns [. XapakTepHi criopy, NUIOK TOJIOHACIHHUX POCIIMH, AMHOLMCTH 3 BiKJIaAiB YepKachKoi cBiTH
(cximna Ykpaina). Macmrrabra mkana 10 mxwm. 1. Stereisporites sp., Tonanbscbka 6anka; 2. Cibotiumspora
jurienensis, Tomansceka O0anmka; 3. Matoniasporites sp. Tomanbceka 6anka; 4. Klukisporites sp., Tomaascbka
6anka; 5. Piceaepollenites exilioides, Tomanscrka 6anka; 6. Alisporites sp., Tomanbceka 6anka; 7. Podocar-
pidites sp., Tomanbecbka Gaska; 8. Callialasporites dampieri, Tonanscbka 6aika; 9. Ginkgocycadaceae, To-
nanbschbka 6anka; 10. Eucommiidites troedsonii, Tonanscbka 6anka; 11. Pareodinia sp., Tonanbscbka Gasika;
12. Sentusidinium pelionense, Tommanscbka 6aka; 13. Tasmatites sp., Tomanscbka 6ajka /

Table I. Characteristic spores, pollen of gymnosperms, dinocysts from the deposits of the Cherkaska formation (eastern
Ukraine). Scale bar 10 um. 1. Stereisporites sp., Topalska beam; 2. Cibotiumspora jurienensis, Topalska beam; 3. Ma-
toniasporites sp. Topalska beam; 4. Klukisporites sp., Topalska beam; 5. Piceaepollenites exilioides, Topalska beam; 6.
Alisporites sp., Topalska beam; 7. Podocarpidites sp., Topalska beam; 8. Callialasporites dampieri, Topalska beam; 9.
Ginkgocycadaceae, Topalska beam; 10. Eucommiidites troedsonii, Topalska beam; 11. Pareodinia sp., Topalska beam;
12. Sentusidinium pelionense, Topalska beam; 13. Tasmatites sp., Topalska beam

humphriesianum Sow. 3a JMTONOTIYHAME O3HAKaMM YepKachKa CBiTa
Cmpamuczpapin. Yepkacbka CBiTa yTBOPWIIACH  TOAUISAETHCS HA JIBi MAYKW: HIDKHIO — TIIMHUCTY Ta
Ha MMOYaTKy CEpeAHBOIOPCHKOI TpaHCrpecii Ta map-  BepxHio — minfany (Puc. 3). [ns 060x mayok xapak-

Kye (azy mepexoay Bi MpHOEPEIKHOMOPCHKHX YMOB — TepHA 3HauHa (ariaibHa MIHIUBICT, 00yMOBJIEHA
JI0 HIYKHBOT JIITOpaJti. TIOJIOKEHHSIM BiJJTHOCHO MAJICOTEKTOHIYHUX CTPYKTYP.
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HixHsa mauka mpejcTaBlieHa aleBPUTOBUMH Ta
MiCKyBaTUMH TOHKOIIAPYBATUMHU MEPEBAXKHO TiIpo-
CIIIOAMCTUMHU IMHAMH. [1aneoHTOIOTIYHUX PEIITOK,
32 BHKJIIOYEHHSIM OPraHOCTIHKOBHMX, BOHH HE MicC-
TATh, TOMY iX 0allOCHKWIA BiK MPHAMABCS 3a IOJO-
KEHHSAM B po3pi3i. 3a 3HaxigKaMH JTHHOITUCT
Pareodinia sp. Ta HeBETWKHI BiICOTKOBHI BMiCT
XeUpOoIeniIieBIX MadKa JaTye€ThCsl HAMH SIK 0aifOChKa.

BepxHs mauka ckiiajgeHa IiCKaMH Ta IiCKOBH-
KaMU TEepeBaXHO Tpy0o- Ta KPYHMHO3EPHUCTUMH,

MICITSIMH 13 3aJTiI3UCTUM IIEMEHTOM. B pasi BiacyTHO-
CTi BEPXHBOI MAYKW Ha HIKHINA 3ajsirae KOHIEHCO-
BaHM MPOIIAPOK KOHITIOMEPATONOAIOHOTO BaITHSIKY
3 ¢ayHo10, cepes SKOI MepeBakaloTh IBOCTYIIKOBI
MOJIFOCKH, a TaKOXK 3HaiaeHi amonitu poxy Witchel-
lia, o 1ae 3Mory BUALIMTH iX B IIapu 3 (ayHO —
Bamusk 3 Witchellia.

HwxHs Mexa CBITH 9iTKa, 9acTo 31 CIiaMu po-
3MHBY IMiJCTENAI090] KOXYINHCHKOI CBITH, BEPXHS
MeXa HeJiTKa, TIOCTYIOBa.
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Puc. 3. Crparurpadis uepkacskoi citu / Fig. 3. Stratigraphy of Cherkasy formation

HesBakaroun Ha Te, 110 BIK CBITH BCiMa JOCII-
JHUKaMU BKa3y€ThCS, SIK PaHHBOOAMOCHKHIA, BHJIi-
JUTH 30HH 32 KEPIBHOIO (ayHOIO aMOHITIB HEMOXK-
nuBo. B mepury gepry 1e mo’s3aHoO 3 HOOJUHOKUMH
3HaXigKaMH 30HaJIBHOTO BTy Stephanoceras hum-
phriesianum Sow., o apyre — 3 HEBH3HAYEHUM
CHIBBiAHOIIEHHAM 30HAJBHOTO BUAY MiKHApOIHOI
crparurpagiunoi mkamu  Witchellia laewiscula
(J. de C. Sowerby) Ta sBumy Witchellia rossica

Boriss. fx Hacmigok, 3rigHo 31 CrparurpadivHuM
KOJIeKcoM YKpaiHM B BEpXHIH YacTHHI YepKachKOl
CBITH MO)KHA BHUIMTH BIJIIMOBIJHI JaTOBaHI PiBHI:
Witchellia rossica Tta Stephanoceras humphrie-
sianum, siKi BU3HAYAIOTh BEPXHIO YaCTHHY HIKHBO-
Oaifocbkoro mia’spycy. 3a 3HaxiKaMu THHOLUCT
Pareodinia sp. Ta HEBEMHKHIA BiJCOTKOBHI BMICT
XCHPOJNETiIiEBUX HIDKHS TIJICBITA TaKOX BiJIHO-
CHTBCS 10 0aiiocy, a 3a MOJIOKEHHSAM B PO3pi3i Mae
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Bigmosimaru 30mi Hiperlioceras discites.

[Momo monoxenns Banusky 3 Witchellia. 3riguo
3 €IMHUM OITMCOM BiJICIIOHEHHS BITUYETi€BOTO BAITHSI-
Ky, HaBeneHoro y O.0. Bopucsika [3], miBHiuHIMIE C.
Cyxa Kam’sHKa BiJICIIOHIOIOTBCSI 3BEpXy BHH3:

1. 3enenyBaro-Oypi CHIIBHO IICKyBaTi CIaHIIOBATI
[JIMHY, 3 TMpoLIapKaMH JApiOHO3EPHUCTHX KOB-
TyBaTUX Ta CipyBaTHX IMICKOBHUKIB MOTYXHICTIO
OJIM3BKO 6 M;

2. IlIpomapok Oypo-xoBroro micky (0,2 M) 3 raib-
KOIO Ta CTSDKIHHAMH pi3HOI (JOpMH Ta po3Mipy
[JIMHUCTOTO  C(EpOCUIECPUTY, IE€PEHOBHECHUN
ckam’siainoctamu (Witchellia cf.liostraca, Bel-
emnites bessinus, acuariid, giganteus;

3. bypo-xoBTHi, OOPOUTHUCTHH, CIIONUCTHHA ITi-
cok (0,45 m);

4. CrnaHIiroBaTa CUHBO-Cipa ITICKyBaTa, CIIOIUCTA

Mapmyponoaiona rmuHa (0,7 m);
Bypo-xostuit micok (0,5 m);

6. Bypo-cipi Ta TemMHO-Cipi HempaBHILHO-IIAPY-
BaTi MICKM 3 TMPOIIapKaMHu 3elIeHyBaTo-Oypux
IJIMH.

[ap 1 BimHOCUTBCA OO MiJUTYXKHOI CBITH, SKa
3aJiArae BHUIIE 4YepKachkoi. BTiM HIKYE BaIHAKY 3
Witchellia 3ansiratote He mMHU, a mepemapyBaHHs
IIMH Ta TMICKIB, IO BKa3ye€ Ha IOJOXKEHHS LHOTO
MPOIIAPKy JIENI0 BHUINE TPaHUIll BEPXHBOI Ta HIK-
HBOT MAYOK YEPKACHKOI CBITH, aJie, B YCIKOMY BHIIa-
JIKy, HE B IIJIOIIBI CBIiTH, SK BKa3YIOTh JIESKi JOCIIi-
JTHHUKH.

3araibHa MOTYXHICTh YEPKACHKOI CBITH B Me-
KaxX KaM’ STHCHKOTO TIONIroHy He mepeBwuirye 20-45
M, 3 HUX HIKHS nauyka ckinagae 20-30 M, BepxHS —
1o 15, MicisiMu BOHa pO3MHMTA.

[Ipu Bupminenni citu b. ®. JlyHrepcrayzenom
cTparoTun BKazaHui He OyB. Ha sxanb, equHoro po-
3pi3y, B SKOMY MPEICTaBJICHI OOU/BI TAYKH, HAMU HE
BCTaHOBJIEHO, TOMY MO)KHA 3aIllPOTIOHYBaTH HACTYII-
Hi TUTIOB1 PO3pi3M: JJISl HIDKHBOI Ma4KH — BiJICIO-
HEHHS B BEPXiB’sX SPiB MPaBOro cXMiy TonanbChKoi
0anku; JUIsl BEPXHBOI MaYKH — TPaBUHA CXiJ sSIpy B
[TiryxHOMy (paiion micta I3tom), Banusk 3 Witch-
ellia — mpaBwmii cxun Cyxokam’sSHCBKOI OaJIKu TIpH
noposi Cyxa Kam’sxka — SpemiBka.

Ymoeu naxonuuennsa. llouatok OGaifocbKOro
BIKY BIJIOBia€ MOYATKy CepPeIHbO-MI3THHOIOPCHKOT
(6aitoc — kumepumx) Tpancrpecii. Ha mowarky wep-
KacbKOTO BIKYy TEpPHUTOpIisl SIBIsUIa COOOK PIBHUHHY
HU30BUHY BKPHUTY BKpail MIJIKOBOTHHM MOPCHKHM
Oacelinom. Ha npubepexxHuX TUISHKAX BiJ0yBa€Th-
Csl HAKOTIMYEHHSI aJIEBPUTOBUX IJIHH 31 CIiJIAMH YCH-
XaHHS, OpWXKiB, CIIiJIiB TIOB3aHHA MYJOIiJiB, B MiXk-
KyTHOJIbHUX NPOTMHAX TIIMHHU MICTSTh MEHIIE YiaM-
KOBOTO MaTepially, IIapyBara TEKCTypa 3MIHIOEThCS

o

OHOPIMHOIO ab0 MapMypomomiOHo. BiporigHo
COJIOHICTh OaceliHy Oylio Memi0 MOHMKEHOI0, PO
IO CBiAYaTh BiJICYTHICTH 3AJIMIIKIB HOPMAJILHOMOD-
ChKOi (hayHM Ta JAEHIO TOHIKEHHH BMICT XJIOpY B
IJIMHAX.

B mizgapOYEpKachKUil Yac HAIXOMKEHHS yiIaM-
KOBOTO MaTepialy 3Ha4yHO 30UIbIIyEThCS, ane 30i-
JMBIIYETHCSA 1 TTHOWHA OacelHy, COMIOHICTh CTa€ HO-
PMaNIbHOIO, 3’SIBIIETHCS HOpMallbHA MOpCBHKa (hay-
Ha. MicisiMu, Ha cXWjax NaJeoMiIHsATh, HAKOMH-
YEeHHS! TEPUTEeHHOI CKJIAJI0BOI HE BiNOYBa€ThCA, IO
MPUBOIUTE [0 TIEpepBH ab0 YTBOPEHHS BiTKIIAiB
¢arii momioHoT 10 AMMONItiCO ross0 — BamHSKIB 3
Witchellia. SIsume 11e Mae myse oOMeEKEHY TUIOILY
MIOIIUPEHHS, TOMY TIOB’SI3yBaTH HOTO 3 perpeciero
OaceifHy Ta pO3MHBOM YEepPKACHKHUX ITICKOBHUKIB, K
1Ie POOWIIM TMOTIEPEIHI TOCIITHUKH, MU HE BBa)Kae-
MO IPaBUWJIBHUM.

VYcepenHeHa IIBUAKICTE OCAAKOHAKOIUYEHHS
MPOTSATOM PaHHBOTO 0AfOCy TOCUTH BUCOKA i 3HAYHO
MIEPEBUIIY€E IIBUAKICTE OCAJKOHAKOITUYCHHS Yy KO-
JKYITHHCBKHN Yac, Ta ckinagae 3,5-5,3 cm/Tuc. pokis.

BucHoBkn. HesBaxkaroun Ha BIJHOCHO HEBe-
JUKY TMOTYXHICTh Ta KOPOTKHH 4Yac HAaKOMWYEHHS,
YTBOPEHHSI Y€PKACHKO1 CBITH BiJOYyBaIOCH IPOTATOM
BRYUIMBOTO €Tally TeOJOTIYHOI iCTOpii pPO3BUTKY
MiBHIYHO-3axigHOro JloHOacy Ta CXiJHOT YacTUHU
Juinposceko-/lonenpkoi 3anamuan. DopmyBaHHS
CBITH 3HaMEHY€ IOYaTOK CepelHbO-TI3HbOIOPCHKOI
TpaHcrpecii, mo4aTok GopMyBaHHS HOPMAJILHOMOP-
ChbKHMX BIJIKJIAJiB, aKTHUBI3ALil TU(EpEHIIHOBAHNX
TEKTOHIYHUX PYXIB JIOKATBHHUX CTPYKTyp. Brim 3a-
JIMILIAETHCS. HU3KAa HE BUPIMICHUX MUTaHb: HEJOCTa-
THS BHUBYCHICTH MAaJICOHTOJIOITUHUX PEIITOK, 0CO0-
JIUBO MIKPOIAJEOHTONOTIYHUX, B3arajai Maixke BCi
MMAJICOHTOJIOTIUHI JOCHIIKEHHS oOMexeHi 50-mu
pokamu XX cTopiuds i moTpeOyIoTh peBisii, He Tpo-
CTE)KeHa IUIOIIMHHA 3MiHa (ailiid Ta TOPU30HTY KOH-
JeHcallil, He BCTAaHOBJIGHUH CTPAaTOTHIIOBUH PO3Pi3.
Oxonuii ¢. Kam’sHka Ta M. [310M MOXyTh cTaTw
KIIFOUOBHUMHU JUTSL BUPIIIEHHS JIESIKUX 3 IUX [UTaHb.
Takoxk, pe3ynbTaTd LbOrO AOCHIKEHHS MOXYTb
OyTH BUKOpHCTaHi JUI MMOAABINO] JIETalbHOI CTpa-
TU}IKAI] IOPCHKUX BIIKIAIB Ta YTOUHEHHS iCHYIO-
ynx crparurpadiuaux cxem Jonobacy.

Honsaka. Y miii myOmikaiii BUCBITIIEHO PE3YIlb-
TaTH TAITHOJOTIYHUX JOCTIDKEHb BHKOHAHUX Y
pamkax OromxkeTHOl Temu «bioctparurpadis mMe30-
KaifHO30MCHKUX BiKNIaiB HA(TOra30HOCHUX pETio-
HiB YKpaiHu K (yHIaMeHTaJbHa OCHOBA CHCTEM-
HOTO 3a0€3MeYCHHsI T€OJIOTIYHUX POOIT», 0 PO3pPO-
onserscs B [HcTuTyTi reonoriunnx Hayk HAH Ykpa-
iHn (Homep amepkaBHOi peectpamii 0122U001604)
Ta 4aCTKOBO MpodiHaAHCOBaHA.
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ABSTRACT

Introduction. The paper is devoted to the study of the Cherkaska formation of the Jurassic system of the North-
Western outskirts of the Donbas and is a continuation of a series of publications highlighting the stratigraphy of Jurassic
in key areas near the town of 1zyum and the village of Kamyanka.

Material and methods. The scientific search was based on the analysis of literature, results of previous drilling
and mapping works, as well as own field, laboratory and analytical studies. Chemical and X-ray structural analyzes of
clays, mineralogical analysis of sands were carried out. Micropaleontological analysis and generalized data on the dis-
tribution of fossil remains were carried out. The palynological analysis of these deposits was also carried out, including,
for the first time, according to the orthostratigraphic group — dinocysts.

Results and discussion. The stratotype of the Cherkaska Formation was not specified. These were probably out-
crops of ferruginous sandstones in the area of the village of Cherkaske, Slavic district, Donetsk region. Unfortunately,
the deposits of this formation are exposed very fragmentarily, which makes it impossible to indicate a single typical
section. As a number of such sections, it is possible to indicate Topalska balka - a clay stratum, and Pidluzhnyi farm -
the upper stratum, stratigraphically important Vitcheliian layers were noted only in the village of Sukha Kamianka.

Lithology. In this section of the paper, we present the detailed lithological composition of the deposits of the
Cherkaska Formation from the three studied outcrops.
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Paleontological remains. Based on the findings of macrofauna in the sandstones, the dated levels of Witchellia
rossica and Stephanoceras humphriesianum can be distinguished, which correspond to the two upper zones of the Low-
er Bajocian of the International Stratigraphic Scale. Upon the appearance of dinocysts of Pareodinia sp. and a small
percentage of Clasopollis pollen (remains of gymnosperms) for the first time dated clays of the Cherkaska sub-
formation.

Stratigraphy. Within the studied territory, the Cherkaska formation is clearly divided into two parts: the lower
one, composed of clays, and the upper one, composed of sandstones, which makes it possible to divide it into sub-
formation. Witchellia limestone may be present if the upper sub-formation is eroded.

Paleogeography. At the beginning of the Cherkaskyi period, the territory was a flat lowland covered by an ex-
tremely shallow sea basin. In the Late Cherkaskyi period, the supply of detrital material increases significantly, but the
depth of the basin also increases, the salinity becomes normal, and a normal marine fauna appears. In some places, on
the slopes of paleo-elevations, accumulation does not occur, which leads to the formation of deposits of a facies similar
to Ammonitico rosso - limestones from Witchellia.

Conclusions. The Cherkaska formation represents an important stage in the geological history of the development
of northwestern Donbas. The formation marks the beginning of the Middle-Late Jurassic transgression, the beginning of
the formation of normal marine sediments, and the activation of differentiated tectonic movements of local structures.

Keywords: Jurassic system, North-Western Donbas, stratigraphy, lithology, paleontological remains.

References

1. Blank M. I. (1961). Description of new species of foraminifera from the Middle Jurassic sediments of the northwest-
ern margin of the Donetsk Ridge and the eastern part of the Dnieper-Donets Basin. Proc. VNIGOI, XXIX, 207-221.

2. Borysiak A. (1904). Pelecypoda of Jurassic deposition of European Russia. Issue 1: Nuculidae. Works of Geolkom.
New series, 11, 49.

3. Borysiak A. (1905). Geological sketch of the lzyum district and the adjacent strip of the Pavlograd and Zmiiv dis-
tricts. Works of Geolkom. New series, 3, 423.

4. Borysiak A. (1905). Pelecypoda of Jurassic deposition of European Russia. Issue 2: Arcidae. Works of Geolkom.
New series, 19, 63.

5. Borysiak A. (1906). Pelecypoda of Jurassic deposition of European Russia. Issue 3: Mytilidae. Works of Geolkom.
New series, 29, 35.

6. Borysiak A. (1909). Pelecypoda of Jurassic deposition of European Russia. Issue 4: Aviculidae. Works of Geolkom.
New series, 44, 26.

7. Borysiak A., Ivanov E. (1917). Pelecypoda of Jurassic deposition of European Russia. Issue 5: Pectinidae. Works of
Geolkom. New series, 143, 58.

8. Borysiak A. (1917). Donetsk Jura. Geolkom Publishing House, 3(3), 18.

9. Borysiak A. (1908). Fauna of the Donetsk Jura. Issue 1. Cephalopoda. Works of Geolkom. New series, 37.

10. Voronova M.A., Kovalenko V.Ju., Nasad A.T. ect. (1978). Jurassic deposition of Moloschanskii graben on southern
slope of Ukralnlan shield. Geologyjournal 1, 147-152.

11. Stratigraphy of the Upper Proterozoic and Phanerozoic of Ukraine. Volume 1: Stratigraphy of the Upper Proterozo-
ic, Paleozoic and Mesozoic of Ukraine. Chief editor P.F. Gozhik (2013). K, IGS NAS of Ukraine, Logos, 638.] ISBN:
978-966-171-789-2 [in Ukrainian]

12. Ivanik M.M., Pjatkova D.M., Plotnikova L.F. ect. (2014). Modernization of Stratigraphic Schemes of Mesozoic De-
posits of Ukraine (1993-2013). Tectonic and Stratigraphy, Issue 1, 75-89. DOI:

13. Kansky N.E., Makridin V.P., Sterlin B.P. (1958). Facies and paleogeography of the Jurassic sediments of the north-
western outskirts of the Donetsk fold structure. Notes of the Faculty of Geology of Kharkiv University, 13. 123-150.

14. Kansky N.E. (1969). Lithology of the Jurassic sediments of the Dnieper-Donetsk basin. Kharkiv University Publish-
ing House, 219.

15. Kaptarenko-Chernousova O.K. (1959). Foraminifera of the Jurassic sediments of the Dnipro-Donetsk Basin. Works
of the Geology Institute of Scientific Research of the Ukrainian SSR, series “Stratigraphy and Paleontology”, 15.
[in Ukrainian]

16. Lapteva A.M. (1967). Palynological justification of the stratigraphic dissection of the Jurassic deposits of the
northwestern outskirts of Donbas. Geology journal, 27(2). 19-26. [in Ukrainian]

17. Lungershausen L.F. (1941). New data on Jurassic stratigraphy. In the book Geological structure of the USSR. Don-
bass. Geological description, 234-243.

18. Lungershausen L.F. (1941). Bajocian and Bathonian deposits of the Donetsk Ridge. RAS USSR, New series, XXXIV,
6, 186-189.

19. Lubimova P.S. (1956). Triassic and Jurassic ostracods of eastern regions of Ukraine. Proc.VSDGII, New series, 98,
8, 533-583.

20. Matveyev A.V., Pakky M.C., Shevchuk O.A. ect (2023). Jurassic system stratigraphy at the Kamianka village. Part 1.
The Kozhulinska formation. Visnvk of V.N. Karazin Kharkiv National University, series "Geology. Geography. Ecol-
ogy", 58, 59-72. https://doi.org/10.26565/2410-7360-2023-58-05 [in Ukrainian]

21.Semenova E.V. (1970). Spores and pollen of Jurassic sediments and boundary layers of the Triassic of Donbass.
Kyiv, Nauk. dumka, 143 c.

-66 -


https://doi.org/10.30836/igs.0375-7773.2014.94648
https://doi.org/10.30836/igs.0375-7773.2014.94648
https://doi.org/10.26565/2410-7360-2023-58-05

ISSN 2410-7360 BicHuk XapKiecbK020 HauioHaribHo20 yHieepcumemy imeHi B.H. KapagsiHa,

22. Stratigraphy of the Ukrainian SSR. T. VIII Jurassic (1969). Kyiv, Nauk. dumka, 219. [in Ukrainian]

23. Sterlin B.P. (1953). New data on the stratigraphy of the Jurassic sediments of the Donetsk basin and the area of its
north-western subduction. RAS USSR, 89 (5), 83-86.

24. Shevchuk O.A., Dorotjak Ju., (2019). Peculiarities of the micropaleontological characteristics of the Upper Jurassic
sediments and the paleogeography of the territory of the Kam’yanka outcrops (northwestern Donbas). Paleontol.zb.,
51, 14-24. [in Ukrainian]

25. Shevchuk O.A. (2015). Tracheids from the Jurassic deposits of Ukraine. Reports of the National Academy of Scienc-
es of Ukraine. Kyiv, (7), 105-109. DOI: https://doi.org/10.15407/dopovidi2015.07.105

26. Shevchuk O.A. (2016). Biostratigraphy of the Middle Jurassic of the central and eastern part of platform Ukraine.
Visnvk of V.N. Karazin Kharkiv National University, series "Geology. Geography. Ecology"”, (45), 86-99. DOI.
https://doi.org/10.26565/2410-7360-2016-45-12 [in Ukrainian]

27.Shevchuk O.A. (2018a.). Spore-pollen biostratigraphy Jurassic and Cretaceous of Ukraine. Paleontol. zb. 50, 60-72.

28. Shevchuk O.A. (2018b.). Abstract of the dissertation for the degree of Doctor of Geological Sciences "Microfossils
and biostratigraphy of the Middle Jurassic - Cretaceous of Ukraine". Specialty 04.00.09. - paleontology and stratig-
raphy. Field of knowledge: 103 - Earth Sciences. Institute of Geological Sciences, National Academy of Sciences of
Ukraine. Kyiv. Printed in the "Globus" center. 42. [in Ukrainian]

29. Shevchuk O.A. (2020). Dissertation abstract for obtaining the scientific degree of Doctor of Geological Sciences
"Middle Jurassic Stratigraphy - Cretaceous of Ukraine according to microfossils”. Specialty 04.00.01. — general
and regional geology. Field of knowledge: 103 - Earth Sciences. Institute of Geological Sciences, National Academy
of Sciences of Ukraine. Kyiv. 44. [in Ukrainian]

30. Shevchuk O.A., Ivanchenko K.V. (2021). Mesozoic acritarchs of Ukraine. Visnyk of V.N. Karazin Kharkiv National
University, series "Geology Geography. Ecology”, (55), 107-116. DOI: https://doi.org/10.26565/2410-7360-2021-
55-08 [in Ukrainian]

31. Schramkova G.V. (1963). Spore-pollen complexes of Mesozoic sediments of northwestern Donbass and the Dnieper-
Donets Basin. Proc. Voroneg uni. Geology. 62, 93-98.

32. Jamnischenko 1.M. (1958). Loxonematidae of Jurassic sediments of the Dnipro-Donetsk depression and the outskirts
of Donbass. Proc. IGS NAS of Ukraine, Tectonic and Stratigraphy. 23, 43. [in Ukrainian]

33. Shevchuk O.A. (2020). Dinocysts in Callovian Deposits of Central Ukraine. International Journal on Algae, 22 (3),
279-286.

34. Shevchuk O.A., Slater S.M., Vajda V. (2018). Palynology of Jurassic (Bathonian) sediments of Donbas, northeast
Ukraine. Palaeobiodiversity and Palaeoenvironments. 98 (1), 153-164. DOI:

35. Sirenko O.A., Shevchuk O.A. (2021). Levels of changes in the genus Pinus Linné in the composition of Mesozoic and
Cenozoic flora and vegetation as an additional criterion for the division of sediments by the Mesozoic and Cenozoic
of Ukraine. Journal of Geology, Geography and Geoecology. Dnipro, 30(4). 741-753. DOI: https://doi.org/
10.15421/112168

Authors Contribution: All authors have contributed equally to this work Received 23 March 2024
Conflict of Interest: The authors declare no conflict of interest Accepted 23 May 2024

-67-


https://doi.org/10.15407/dopovidi2015.07.105
https://doi.org/10.26565/2410-7360-2021-55-08
https://doi.org/10.26565/2410-7360-2021-55-08
https://doi.org/10.1615/interjalgae.v22.i3.70
https://doi.org/10.15421/112168
https://doi.org/10.15421/112168

cepis «[eonozisi. [eoepadghisi. Ekonoezisi», 2024, sunyck 60

httDS://dOi .OI'Q/].O.26565/2410-7360-2024-60-05 Received 29 January 2024
UDC 556.3+624.04:627.5 Accepted 16 March 2024

Strengthening the role of hydrogeological research in the system
of engineering investigations for construction

Viacheslav Petik *
PhD (Technical), Associate Professor of the Department of Fundamental and Applied Geology,
1V, N. Karazin Kharkiv National University, Kharkiv, Ukraine;
e-mail: nemuk1310@gmail.com, https://orcid.org/0000-0002-4055-0926;
Valeriy Sukhov *
PhD (Geology), Head of the Department of Fundamental and Applied Geology,
e-mail: valery.sukhov@karazin.ua, /r! https://orcid.org/0000-0001-5784-5248;
Victor Sokolov *

PhD (Technical), Associate Professor of the Department of Fundamental and Applied Geology,
e-mail: v.sokollov@gmail.com, /= https://orcid.org/0000-0001-6003-549X;
Viacheslav legupov ?

PhD (Technical), Professor of the Department of Geotechnics, Underground and Hydrotechnical Structures,
2 0.M. Beketov National University of Urban Economy in Kharkiv, Kharkiv, Ukraine,
e-mail: slavaegu@gmail.com, "*! https://orcid.org/0000-0002-5836-2659;
Rajeshwar Goodary *

PhD (Soil Mechanics and Geotechnical Engineering), Founding Dean FSDE,
® Université des Mascareignes, Mauritius,
e-mail: rgoodary@udm.ac.mu, "= https://orcid.org/0000-0002-1851-5999;
Victoriia Pribilova !

PhD (Technical), Associate Professor of the Department of Fundamental and Applied Geology,
e-mail: pribylovavn@gmail.com, =/ https://orcid.org/0000-0002-7770-8934

ABSTRACT

Problem Statement. The necessity to review, revise, and supplement existing building regulations in the field of engineering
surveys and design is driven by the increasing significance of hydrogeological research. This is in response to the growing trend of
urban development on territories (mainly within urban agglomerations) that were previously considered unsuitable for construction
due to adverse engineering-geological conditions. The issue becomes particularly relevant against the backdrop of Russia's armed
military aggression against Ukraine, which necessitates deeper underground space utilization to construct reliable shelters for protect-
ing civilians from missile and bomb attacks. Under these conditions, new and stricter requirements arise for the content and quality of
engineering surveys, design solutions, as well as for measures related to the engineering preparation and protection of territories and
individual objects from hazardous geological processes.

The aim of this study is to highlight the significance and objectives of engineering-hydrogeological surveys in construction and to
propose recommendations for improving the state of survey and design activities in the context of large-scale reconstruction in Ukraine.

Research Methodology. The research involves the systematization and generalization of both domestic and international expe-
rience in conducting engineering-geological surveys for construction. Special attention is paid to identifying areas where hydrogeo-
logical studies should be prioritized. To formulate requirements and suggestions for improving the regulatory framework in the field
of engineering surveys and design, the study analyzes various manifestations of flooding processes. Additionally, the impact of
groundwater in various physical states on the strength and deformation properties of soils, as well as the initiation and intensification
of hazardous engineering-geological processes, is investigated.

Results. The study presents the scientific foundations for improving the regulatory framework in the field of engineering sur-
veys for construction, according to modern requirements. Special emphasis is placed on enhancing the role of hydrogeological re-
search in deepening underground space utilization within urban agglomerations. It is noted that with the expansion of the interaction
sphere between projected structures and the geological environment, the influence of groundwater on engineering-geological condi-
tions intensifies, leading to a deterioration in the properties of specific soils and the activation of engineering-geological processes.

Scientific Novelty. For the first time, a theoretical justification is provided for the concept of mandatory inclusion of hydrogeo-
logical studies in the scope of engineering-geological surveys, even in cases where groundwater is absent within the interaction
sphere of the designed structure and the geological environment. Based on the study and systematization of flooding processes, the
stages of predicting changes in engineering-hydrogeological conditions have been improved.

Practical Significance. The theoretical findings can be used to enhance the regulatory framework in the field of engineering
surveys, particularly for developing requirements regarding the content and quality of hydrogeological research. This will improve
the reliability of designed buildings and structures while also reducing the risks of hazardous engineering-geological processes
emerging or intensifying.

Keywords: engineering-hydrogeological surveys, hazardous geological processes, building regulations, engineering protection of
territories, flooding, physic-mechanical properties of soils, harmful effects of groundwater, complex engineering-geological conditions.
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Statement of the problem. The need to re-
view, edit and supplement the current building regu-
lations, in particular the currently valid normative
document DBN A.2.1-1-2008 "Search, design and
territorial activity. search Engineering searches for
construction™ [2] regarding hydrogeological studies,
caused by the trend towards engineering develop-
ment of territories (mainly within urban agglomera-
tions), which were previously considered unsuitable
for construction due to unfavorable engineering-
geological conditions [6-8].

On the example of the city of Kharkiv, the ex-
pansion of built-up areas is observed due to flood-
plains and steep slopes of river valleys, bottoms and
slopes of streams and other territories characterized
by unfavorable soil conditions and the development
of dangerous engineering-geological processes [8, 14].

This problem has become particularly relevant
against the background of the armed military ag-
gression deployed by the Russian Federation against
our country, in the conditions of which there is an
urgent need for in-depth development of the under-
ground space, with the aim of building reliable pro-
tective structures to ensure the lives of the civilian
population during missile and bomb attacks.

The specified circumstances require significant
deepening of the newly designed engineering struc-
tures, expansion of the scope of their interaction
with the geological environment, therefore, an in-
crease in the depth of the study of engineering-
geological and hydrogeological conditions at the
construction sites. At the same time, there are new,
stricter requirements for technical solutions during
the design of buildings and structures under con-
struction and reconstruction, as well as measures for
engineering preparation and protection of territories
and individual objects from dangerous geological
processes [1, 10, 13, 16].

Analysis of recent research and publications.
The question of strengthening the role of hydrogeo-
logical research in the system of engineering-
geological investigations has always been relevant
during the formation of engineering geology as a
science. Numerous scientific works were devoted to
the peculiarities of engineering-hydrogeological in-
vestigations in the territories of urban agglomerations
and to the study of dangerous engineering-geological
processes, problems of forecasting changes in natural
and man-made geological conditions, and the impact
of planned construction on the environment [1, 9,
12]. The corresponding work was carried out by spe-
cialized research and production institutes and spe-
cialists of leading investigative organizations.

In Ukraine, articles by leading scientists E.F.
Shestopalov, E.O. Yakovlev, A.V. Luschyk, V.O.
Bokov, H.G. Stryzhelchyk were devoted to the prob-
lems of improving the quality of engineering inves-

tigations for construction, in particular, by increas-
ing the importance of hydrogeological research, as
well as the heads of large investigative organizations
V. |. Bogdanov, V. I. Polevetskyi, P. M. Varyvoda,
V. A. Sokolova, etc. [1, 7, 10, 14].

The influence of groundwater on the condition
and physical and mechanical properties of soils, as
well as on the activation of dangerous geological
processes, is widely covered in numerous works by
foreign researchers [11, 18, 21, 23, 25].

An important and still unresolved issue for
our country, in today's conditions, is the generaliza-
tion and systematization of the results of separate
engineering-hydrogeological studies for the im-
provement of the regulatory framework in the field
of engineering construction and design. At the same
time, new requirements for the composition and
quality of engineering investigations should appear,
which would strengthen the role of hydrogeological
research.

The purpose of the work is to draw attention
to the importance and tasks of engineering-hydro-
geological investigations for construction, formula-
tion of proposals for improving the state of project
and investigation activities in the field of large-scale
restoration of our country.

Presentation of the main research material.
According to the currently valid regulatory docu-
ment DBN A.2.1-1-2008 [2], engineering-hydrogeo-
logical research (surveys) is carried out in four di-
rections (Fig. 1):

e engineering-hydrogeological surveys for
construction, which can be performed both indepen-
dently and as part of complex engineering-hydro-
geological surveys;

¢ search and exploration of underground water;

o designing and drilling wells for water supply;

o research of groundwater pollution.

The last three directions belong to specialized
surveys, which are regulated by separate normative
documents and must be performed in accordance
with these documents, therefore, in this work, we
will pay the main attention to the hydrogeological
part as part of complex engineering-geological sur-
veys for construction.

Due to the dynamism and significant variability
of the underground hydrosphere, engineering-hydro-
geological surveys have a number of features that
distinguish them from standard engineering-geologi-
cal surveys. Such features are the following [6, 13]:

1) performing a significant amount of research
outside the site of the designed object;

2) conducting stationary regime observations
without connection to specific construction;

3) taking into account the fact that the absence
of underground water in the active zone of the foun-
dation of the planned building at the time of investi-
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Engineering-hydrogeological

surveys

engineering- search and

hydrogeolofglcal exploration of
surveys for underground water
construction
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drilling wells for
water supply

research of
groundwater
pollution

Fig. 1. Directions of engineering and hydrogeological investigations (according to DBN A.2.1-1-2008) [2]

gations does not cancel the need to perform hydro-
geological studies, in particular, determining the
permeability of soils.

The main regulatory document regulating engi-
neering surveys for construction determines the
place of hydrogeological research, firstly, as a sepa-
rate type of research, with the aim of obtaining in-
formation about the engineering-hydrogeological
conditions of the territories, and secondly, as hydro-
geological works as part of complex engineering-
geological research.

In the first case, we mean the study of problems
caused by the process of flooding, as a manifesta-
tion and consequence of the negative impact of
groundwater on the engineering-geological condi-
tions of territories and construction sites, which is
the main subject of applied engineering hydrogeology.

Among dangerous geological processes, flood-
ing, along with erosion, currently occupies a leading
place. According to Appendix E to DBN V.1.1-
24:2009 "Protection from dangerous geological pro-
cesses. The main provisions of the design” [3], man-
ifestations of flooding on the territory of Ukraine are
noted everywhere and recorded in all administrative
regions of the country without exception (Table 1).

However, in this case, this process is usually
associated with a direct, immediate negative impact
of groundwater on the projected structures and indi-
vidual territories, that is, with the consequences of
raising their levels.

In a more complete view, the concept of “flood-
ing" recently takes into account not only the rise in
the level of groundwater, but also the increase in soil
moisture (the definition of the term in DBN V.1.1-
25-2009 [4]), which corresponds to the generally
accepted, broader definition of groundwater, not
only, as a free (gravitational) liquid, but as water
vapor, ice, capillary, film water [5].

If we consider the causes of the emergence and
development of dangerous geological processes and
phenomena from this point of view, we will come to
the conclusion that most of them are to one degree
or another caused by the action of underground water
[3, 8, 15].

Exceptions are processes caused by the action
of surface waters, air masses (eolian phenomena), as
well as slope processes caused by gravitational forc-
es in their pure form (landslides, screes).

Therefore, the object of engineering-hydrogeo-
logical investigations for construction should be
underground water in all possible states (gravita-
tional, capillary, film, etc.), which affect the condi-
tions of engineering activity in the geological envi-
ronment [5]. Therefore, it is necessary to systema-
tize the negative processes and phenomena associat-
ed with the action of underground water in the broad
definition of this concept.

According to the nature of the influence of
groundwater on the engineering and geological con-
ditions for the creation of construction objects, two
groups are distinguished: direct and indirect (indi-
rect) action (Fig. 2).

The types of influence of a direct nature in-
clude manifestations of the direct action of ground-
water on the conditions of construction and opera-
tion of buildings and structures, namely:

- flooding of buried parts of structures, com-
munications, construction pits;

- corrosion of materials of underground struc-
tures;

- deterioration of general ecological and sani-
tary conditions of territories and plots;

- soil salinization;

- phenomena related to hydrostatic and hydro-
dynamic pressure of underground waters.

The first group of processes, consisting of mani-
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Table 1
Registered manifestations of dangerous geological processes on the territory of Ukraine
(according to DBN V.1.1-24:2009) [3]
Registered manifestations of dangerous geological processes
8 8 o o
Territory = ; o %‘ %c-’ %D 5 o

.§ Erosion| Attrition 'g Sel = Karst S s é

= — z E | £%
ARC + + + + + + + + +
Vinnytsia region + + -
Volyn region + +
Dm'propetrovsk % i " %
region
Donetsk region + + + + -
Zhytomyr region + +
Trapscarpathian . " " y . 2
region
Zaporizhzhia region + + + + + + +
Ivapo-Frankwsk - £ & & " 4.
region
Kyiv region + 3 + + +
Kirovohrad region + + + +
Luhansk region + + +
Lviv region + + + + +
Mykolayiv region + + -
Odesa region + + + 4 4
Rivne region + + o
Poltava region + + + -
Sumy region + +
Ternopil region + + + &
Kharkiv region + + +
Kherson region + + + % *
Khmelnytskyi region| + + +
Chernihiv region + + + +
Cherkasy region + + +
Chernivtsi region + + + - +
Note. A seismic effects on the territory of Ukraine are considered in DBN V.1.1-12

festations of actual flooding in the general sense, is
the subject of separate hydrogeological studies.

The effects of an indirect nature are manifested
in the form of changes in the strength and defor-
mation properties of soils under the action of
groundwater, as well as the initiation and activation
of engineering-geological processes, which include
[11, 19, 22, 24]:

- karst;

- suffusion;

- shear processes;

- collapse phenomena;
- clay soil expansion;

- frosty swelling;

- floating phenomena;

- improvement of seismic properties of soils.

This group of processes is the subject of hydro-

geological studies as part of complex engineering-
geological studies, the study of most of which, at
first glance, is a task of purely geotechnical investi-
gations. Accordingly, one of the clauses of DBN
A.2.1-1-2008 [2], which regulates geotechnical
studies, includes the forecast of changes in the con-
dition and properties of soils under the influence of
various factors, including moistening, irrigation and
drainage, that is, a purely hydrogeological task.
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Negative processes and phenomena caused by action
underground water

direct action

indirect action

flooding of buried
premises, buildings,
pits

corrosion of materials
buildings and structures

deterioration of sanitary
conditions

soil salinization

hydrostatic and
hydrodynamic
influence

| karst I

[ suffusion |

| shear processes I

I collaps phenomena I

clay soil expansion

| frosty swelling |

l floating phenomena |

| increasing seismicity l

Fig. 2. Systematization of manifestations of the negative impact of groundwater on engineering-geological con-
ditions, conditions of construction and operation of buildings and structures, the state of individual territories

It should be noted that forecasting changes in
natural and man-made conditions is a mandatory
requirement of regulatory documents during engi-
neering investigations. Taking into account the men-
tioned influence of groundwater on the state and
properties of soils, it becomes obvious that the most
important component of forecasting in geotechnical
research is forecasting changes in the moisture re-
gime of soils and the level of groundwater, that is,
changes in hydrogeological conditions.

This is especially important for research within
the areas of soil development with special properties
(clause 3.2.6.6 DBN A.2.1-1-2008 [2], regarding
geotechnical investigations): collapsible, expansive,
weak, saline, eluvial, man-made (it is necessary to
add soils, that have flowing properties), as well as
areas of development of dangerous geological pro-
cesses (clause 3.2.9 DBN A.2.1-1-2008, regarding
the study of engineering-geological processes and
phenomena): karst, sufosis, landslides, etc.

From this follows the conclusion about the ex-
pediency of introducing additional requirements to
the relevant subdivisions of the state building regu-
lations about the need to implement the forecast of
changes in hydrogeological conditions.

Since the ability of forecasts (their probability
and completeness) depends on the composition and
quality of the initial data, which in the case of hy-
drogeological studies are determined by the number
of points and the depth of the test, it is necessary to
supplement the points of DBN A.2.1-1-2008 regard-
ing the depth and number of exploratory wells in the
areas of soil availability with special properties and
in places of development of dangerous geological

processes [3, 6].

Addendums must contain requirements for hy-
drogeological research, with a mandatory definition
of all characteristics and parameters necessary for
exploratory and regulatory forecasting of changes in
hydrogeological conditions. To do this, the require-
ments for the number and depth of the exploratory
wells, which is currently limited by the capacity of
the compressible layer, should be revised [2].

In order to fully characterize the hydrogeologi-
cal conditions and obtain all the initial data for fore-
casting, it is suggested to set the depth of rock for-
mations at least the depth of the first aquitard from
the surface. It is advisable to establish the minimum
number of hydrogeological wells, taking into ac-
count the scale of the planned activity:

- for small individual buildings — 1;

- for large buildings, groups of buildings, indi-
vidual territories — at least 3.

It should also be emphasized the need to carry
out a complex of exploratory hydrogeological works
(pumping tests, regime observations, etc.), which
ensure obtaining the necessary calculation character-
istics (initial and boundary conditions; coefficient of
water permeability; coefficient of head-conductivity
(piezoconductivity); module of underground flow
(infiltration supply); amplitude of seasonal and mul-
ti-year groundwater level fluctuations; capillary rise
height) [4, 17, 20].

Since the issue of developing forecasts is a
mandatory component of engineering research mate-
rials for construction, the meaning of this concept
should be revealed in relation to engineering and
hydrogeological research. The concepts of explora-
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tory and normative forecast are borrowed from sci-
entific forecasting, one of the methods of which is
the problem-targeted approach of future research,
which is the study of emerging trends and problems
and the search for ways to solve them.

Exploratory and regulatory forecasts are widely
used in various fields of science, in particular, eco-
nomics, where the course of the development of
phenomena is determined by the action of a large
number of factors of different nature and direction.
The action of these factors in various combinations,
which in some cases leads to mutual reinforcement,
in others - to mutual exclusion, and is the driving
force of processes, the patterns of development of
which are probabilistic in nature and do not lend
themselves to purely analytical evaluation.

The same is observed during hydrogeological
research: it is obvious that it is impossible to take

engineering searches

quantitative
search forecast
processes caused by
raising the level
underground water and
soil moisture
increase

qualitative
search forecast
processes caused by
raising the level -—
underground water and
soil moisture
increase

into account the effect of all the causes and factors
of flooding with the help of analytical calculations,
therefore, one has to resort to probabilistic problem
solving by performing exploratory and regulatory
forecasts (Fig. 3).

Search forecast (genetic, exploratory) — a fore-
cast that shows what states the forecasted object will
reach at a given time under certain initial conditions
[14]. Exploratory forecasting determines the possi-
ble or expected state of the phenomenon or object of
forecasting in the future, answers the question:
"what is most likely to happen if existing trends are
maintained?"

In contrast to the exploratory forecast, the regu-
latory forecast shows the possible ways and terms of
achieving the given, desired final state of the fore-
casted object (i.e., the goal). The regulatory forecast
determines the ways and terms of achieving the pos-

designing

qualitative
regulatory forecast
processes caused by
raising the level -—
underground water and
soil moisture
increase

quantitative
regulatory forecast
processes caused by
raising the level
underground water and
soil moisture
increase

! |

J \

qualitative
search forecast

quantitative
search forecast

processes caused by
by lowering the level
underground water and

processes caused by

=1 by lowering the level
underground water and

soil moisture
decrease

soil moisture
decrease

Fig. 3. Gradual forecasting of changes in engineering-hydrogeological conditions

sible state of the phenomenon, which is accepted as
a goal and answers the question: "what are the ways
to achieve the desired?" [13].

Hydrogeological studies as part of complex en-
gineering-geological investigations must take into
account the presence of soils with special properties
within the site (territory) that can change under the
influence of groundwater, as well as the possibility
of the occurrence and intensification of engineering-
geological processes caused by changes in hydroge-
ological conditions [18, 21, 25].

The types and volumes of hydrogeological studi-
es as part of complex engineering-geological surveys
should ensure the acquisition of initial data sufficient

for forecasting possible changes in hydrogeological
conditions and their impact on the engineering-geo-
logical conditions of the territory (site), as well as for
making design and technical decisions on the protec-
tion of territories and buildings.

Independent hydrogeological investigations are
carried out to solve problems related to the direct
negative impact of groundwater on engineering-geo-
logical conditions and are mainly aimed at solving
the problem of flooding of territories, individual
sites and structures [4, 10, 17].

According to the nature (state) of flooding con-
ditions, one should distinguish between flooded ter-
ritories (naturally and man-made, permanent and
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temporary) and non-flooded ones, among which
potentially flooded and potentially non-flooded ter-
ritories are distinguished.

When conducting hydrogeological investiga-
tions, first of all, it is necessary to determine the
state of a specific territory in relation to the condi-
tions of submergence. For this, the effect of all
mode-forming factors (flooding factors) that deter-
mine the regime of groundwater in the studied terri-
tory should be taken into account [4, 12].

Given the complexity and multifactorial nature
of geohydrodynamic processes, the formation of the
underground water regime of a specific local area
usually occurs at the expense of factors that operate
far beyond its boundaries. Therefore, territorial en-
gineering-hydrogeological studies should not be
limited to the site of the planned construction.

The state of the territory (structure) in terms of
flooding conditions is determined at the initial stag-
es of searches, which makes it possible to adjust the
composition and scope of further work. The main
criterion is the maximum depth of the underground
water level [4], the decrease of which, depending on
the functional use and the character of the develop-
ment of a specific territory, allows it to be classified
as flooded.

Potential submergence is determined based on
the analysis of a set of data on the natural and man-
made conditions of territories (sites), with the de-
termination of the main factors and reasons for the
development of the submergence process at the re-
gional and local levels. It is important to take into
account all components of the groundwater balance,
as the main prerequisite for the development of the
process of flooding the territory.

The following are the geomorphological factors
of flooding:

- insufficient natural drainage of the territory due
to the weak vertical dismemberment of the terrain;

- the low location of the territory relative to the
natural basis of drainage, which is the hydrographic
network;

- the presence of negative forms of relief, due
to which the accumulation of surface runoff and its
transformation into underground occurs.

Geological and lithological factors of flooding
include:

- shallow occurrence of the regional aquitard;

- the development of poorly permeable rocks
with low water yield in the aeration zone, which
causes the formation of zones of excessive moisture
and complete water saturation;

- the presence in the vertical section of layers of
weakly permeable rocks, which play the role of lo-
cal water-resistant strata;

- litho-facies variability of the rocks of the wa-
ter-saturated stratum, which creates conditions for

groundwater support due to changes in filtration
resistance along the path of underground flow;

- the presence of zones of tectonic disturbances,
through which pressure aquifers are unloaded;

- the presence of zones of erosion of rocks of
the regional water-resistant layer, which determines
the connection with the underlying pressure aquifers;

- the presence of poorly permeable channel sed-
iments in the zones of natural discharge of ground-
water.

It was the combination of the first two groups
of factors that formed the basis of the zoning
scheme for the territory of the city of Kharkiv under
the conditions of flooding, developed by specialists
of the "UKrNDIINTV" institute.

Hydrometeorological factors of flooding are:

- a large amount of atmospheric precipitation,
which prevails over evaporation from the free sur-
face, and their unevenness in the annual cycle;

- natural seasonal fluctuations of the water level
in reservoirs and watercourses.

Man-made factors of flooding include:

- additional infiltration feeding of groundwater
due to leaks from water-bearing networks, which is
a function of water consumption of the object (ter-
ritory);

- changing the natural topography of territories
with violation of surface runoff conditions;

- shielding of the earth's surface with engineer-
ing structures and artificial covering, which prevents
evaporation from the free surface of groundwater;

- creation of a barrage effect as a result of sup-
porting the underground flow by pile foundations
and other underground structures;

- support of soil flow during the construction of
reservoirs and ponds;

- decommissioning of underground water in-
takes;

- creation of conditions for the development of
man-made aquifers in massifs of bulk or alluvial
soils;

- man-made pollution of the geological envi-
ronment, as a result of which rocks are cemented by
mineral growths and the water-physical properties
of rocks change under the influence of chemical and
organic substances (for example, in the case of pet-
rochemical pollution); chemical pollution can also
cause the appearance of aggressive properties of
underground water and soil in relation to the materi-
als of buried structures.

The assessment of potential submergence is
performed on the basis of qualitative forecasting of
natural and man-made changes in the hydrogeologi-
cal conditions of the territory, as a result of which
the following phenomena may occur:

- increasing soil moisture in the aeration zone;

- formation of local aquifers ("headwaters™);
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- natural seasonal and multi-year fluctuations of
the underground water level;

- man-made changes in the groundwater head;

- change in the chemical composition of under-
ground waters, which can cause an increase in their
aggressiveness towards the materials of under-
ground structures.

The main task of engineering-hydrogeological
investigations in flooded areas is to obtain initial
data for the development of measures for the engi-
neering protection of areas (structures) from flood-
ing. The list of data required for this is agreed with
the project organization and is included in the tech-
nical task.

According to special requirements, the tech-
nical task should indicate the maximum depth of the
underground water level for the construction being
designed [4].

The characteristics of the hydrogeological con-
ditions of territories and areas, the determination of
which is mandatory in the process of investigations,
include the following:

- spatial arrangement (in section and in plan) of
the boundaries of aquifers that fall into the zone of
interaction of the projected structure with the geo-
logical environment;

- household and predicted position of the
ground water level and the piezometric level of
pressurized water;

- conditions on the borders of aquifers;

- hydrogeological parameters of aquifers (coef-
ficients of water conductivity and head- or piezo-
conductivity);

- conditions of feeding and discharge of aquifers;

- chemical composition and corrosive activity
of underground water in relation to building con-
struction materials.

For special requirements, with proper justifica-
tion, the following characteristics should be deter-
mined:

- permeable properties of the rocks of the aera-
tion zone and the aquitard;

- the height of capillary rise of moisture in the
soils of the aeration zone;

- amount of main and additional infiltration
power;

- active porosity of aquifer rocks;

- the coefficient of water yield of rocks of the
aquifer and aeration zone;

- the amplitude of seasonal and multi-year fluc-
tuations of the groundwater level,

- coefficient of lack of water saturation of rocks
in the aeration zone;

- hydraulic (permeable) resistance of reservoir
bottoms;

- coefficient of flow through aquitard.

The types and volumes of searches are assigned

depending on the complexity of the engineering-
hydrogeological conditions and the degree of explo-
ration of the territory. In general, engineering and
hydrogeological surveys are performed in a certain
sequence and include the following types of work [2]:

- collection of literary and stock materials: in-
formation on regional peculiarities of the hydrogeo-
logical conditions of the territory, results of scien-
tific research, stationary regime observations, bal-
ance calculations, searches of past years;

- reconnaissance survey of territories, with the
identification and assessment of active natural and
man-made factors of flooding;

- exploratory hydrogeological drilling, which is
performed in order to determine the lithological
composition of the rocks of the aeration zone and
the water-saturated stratum, the position of the
groundwater level and the aquitard;

- field pumping tests are carried out to deter-
mine the permeable properties of the rocks of the
aeration zone, water-saturated and water-resistant
strata, hydrogeological parameters and boundary
conditions of the aquifer;

- laboratory works include determining the
chemical composition of groundwater; separate la-
boratory determinations of the granulometric com-
position, moisture and permeable properties of soils,
i.e. natural geological features, on the basis of which
the potential flooding of the territory is assessed,;

- stationary monitoring of the groundwater re-
gime is carried out under special conditions, as part
of investigations for the construction of structures of
a high category of responsibility, as well as for the
engineering development of large territories; the
need for conducting this type of research is substan-
tiated in the work execution program;

- geophysical works, as a rule, are auxiliary
methods of research, the necessity of which also
requires justification;

- simulation of hydrodynamic processes using
both physical models and special computer software
is performed for complex hydrogeological condi-
tions, in which the analytical solution of geofiltra-
tion problems using typical calculation schemes is
impossible or involves significant errors;

- analytical and in-house processing of actual
data obtained during searches, development of se-
arch and regulatory forecasts, formulation and justi-
fication of conclusions and recommendations for
further project development.

The depth of mining (wells) during hydrogeo-
logical investigations should be determined taking
into account the zone of possible mutual influence of
the design object and the underground hydrosphere,
but in any case it should not be less than the depth
of the regional aquitard, with a depth of 2-3 meters.

When performing engineering-hydrogeological
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investigations on flooded and potentially flooded
territories, as well as when developing recommenda-
tions for designing measures to protect against
flooding, it is necessary to take into account the pos-
sibility of negative engineering-geological processes
and phenomena caused by a decrease in soil mois-
ture and a decrease in the level of groundwater (Fig.
4) [18, 20].
Such phenomena include the following:

- subsidence and dismemberment of massifs
composed of expansive soils;

- dehydration-gravitational subsidence of soils,
caused by a decrease in the effect of hydrostatic
weighing;

- mechanical suffusion and erosion of soils;

- activation of karst and chemical suffusion;

- processes related to filtration pressure (soil
displacement, pressure on supporting structures, etc.).

Negative processes and phenomena caused by a decrease in
the level of groundwater and a decrease in soil moisture

subsidence, formation of
shrinking
cracks and dismemberment
of massifs composed of
expansive soils

additional subsidence,
caused by a decrease in the
effect of hydrostatic weighing

processes related to filtration
pressure ( soil
displacement, pressure on
supporting structures, etc.)

activation of karst and
chemical suffusion

suffusion and
erosion of soils

Fig. 4. Negative processes and phenomena caused by a decrease in the level of groundwater
and a decrease in soil moisture

The action of the specified processes can spread
to adjacent areas, which should be especially taken
into account in areas of existing tight building with-
in urban areas. The development of recommenda-
tions for the prevention or elimination of these pro-
cesses is part of the regulatory forecasting of chang-
es in engineering-geological conditions under the
influence of the planned activity [10, 14].

Conclusions. 1. Currently, the need for a com-
plete and reliable study of the hydrogeological con-
ditions of construction sites has grown significantly
in Ukraine. This is due to the mass development of
territories with difficult engineering-geological con-
ditions, as well as the use of underground space dur-
ing the construction of objects for the protection of
the civilian population.

2. Usually, a change in the groundwater regime
is the main factor in the activation of dangerous en-

gineering-geological processes (flooding, land-
slides, karst, suffusion, etc.).

3. The performance of hydrogeological surveys
has a number of specific features that distinguish
them from standard engineering-geological surveys.
These features must be taken into account during the
development of new state regulatory documents for
the implementation of engineering-technical inves-
tigations.

4. In order to create safe construction con-
ditions and comfortable living of the population, it is
necessary to restore territorial activities aimed at
monitoring dangerous engineering-geological pro-
cesses, as well as at collecting, preserving and sys-
tematizing data about the natural and man-made geo-
logical environment. In the existing socio-economic
conditions, the municipal government can entrust this
activity to scientific and educational institutions.

Bibliography

1. Boeoarnos B. I., Oguunnukosa /. JI. BiOHOCHO poaii IHICEHEPHUX BUULYKYBAHb ) CYUACHOMY KANIMAIbHOMY OVOIGHUY-

mey 6 Vkpaini. Ceim eeomexnixu. 2013. Ne 3. C. 37-38.

2. JIFH A.2.1-1-2008. BuwykysanHs, npoekmysants i mepumopianoha OisivHicme. Buwykyeanns. IHocenepni euuiy-
Kysawnts ons Oyoienuymea. [Qunnuii 6io 2008-07-01]. Kuis: Yxpapx6ydingopm, 2008. 74 c.

-76 -



ISSN 2410-7360 BicHuk XapKiecbK020 HauioHaribHo20 yHieepcumemy imeHi B.H. KapagsiHa,

3. [AFH B.1.1-24:2009. 3axucm 8i0 Hebe3neuHux 2eoi02iuHUX npoyecis, WKIOIUGUX eKCHIYAMAYItIHUX GNIUBLE, 6i0 No-
arcedici. 3axucm 8i0 Hebesneunux 2eonociuHux npoyecie. OcHO6HI nonodicents npoekmyeanns. [Hunnuil 6io 2011-01-
01]. Kuis: Ykpapxoyoingopm, 2010. 73 c.

4. JIFH B.1.1-25-2009. 3axucm 6i0 HeOe3neuHux 2eoo2iunux npoyecis, WKiONUSUX eKCniIyamayiiiHux 6niueis, 6io no-
arcenci. Inocenepnuti 3axucm mepumopit ma cnopyo 6io niomonnenns ma samonnenus. [Qunnuu ¢io 2011-01-01].
Kuis: Yrpapxéyoingopm, 2010. 52 c.

5. Inowcenepna ceonocia. Mexanika tpynmis, ocrosu i ¢ynoamenmu. niopyynux / M. JI. 3oyenxo ma in. Ilonmasa:
IIHTY, 2003. 446 c.

6. Coxonos B. A., Cmpuowcenvuux I I' O paspabomke Ho8blX HOpM HA UHJiCeHepHble usbicKanusa. Ceim 2eomexHixu.
2005. Ne 2. C. 14-15.

7. Coxkonos B. A., Cmpuorcenvuux I I Cospemennvle npoobiemvl UHHCEHEPHO-2€0N02UHECKUX U 2e0eXHUYECKUX U3bIC-
Kauuil onsi cmpoumenvcmea 8 Yxpaune. Ceim eeomexuiku. 2013. Ne 3. C. 4-71.

8. Coxkonos B., Cyxoe B. Bnius Hebe3sneuHux 2eonociuHux ma MeXHOLeHHUX Npoyecié Npu BUKOHAHHI THIHCEHEpHO-
2€0J102IYHUX SUULYKY8AHb OJi OYOI6HUYMBA HA eKON02IUHY Oe3neKy 6 cyuacHull nepiood. Bicnux Xapriscokoeo nayio-
HanvHozo yHieepcumemy imeni B. H. Kapasina, cepia «leonozia. I'eoepaia. Exonociay. 2023. Bun. 58. C. 111-121.
https://doi.org/10.26565/2410-7360-2023-58-09

9. Coxkonos B. A., Yoanos U. B. [locmogepras unghopmayus o npupoOH0o-mexHO2eHHO 2e0102UyecKoll cpeoe, KaK (ak-
TNOP CHUICEHUsL IKONO2UYECKUX puckos. Bicnux Xapxiscvkoeo nayionanvnoco ynigepcumemy imeni B. H. Kapas3ina,
cepisn "Teonozis. Ieocpaghis. Exonocin". 2017. Ne 47. C. 206-210. https://doi.org/10.26565/2410-7360-2017-47-27

10. Axoenes €. O. Pezionanvbhi 3miHu eKOIOSIUHO20 CMAHY 2€002IHHO20 cepedosuuya Micm ma cenuwy, K akmopu
CYUACHO20 PO3BUMKY THHCEHEPHUX 8UULYKY8AHb 01 OydisHuymea ¢ Ykpaini. Ceim ceomexnixu. 2013. Ne 3. C. 8-12.

11.Hao Z,, Li X., Gao R., Hu W,, Zhang J., He J. Experimental study of the effect of bound water on the shear strength
and structural units of Malan loess. Quarterly Journal of Engineering Geology and Hydrogeology. 2023. Vol. 56.
https://doi.org/10.1144/gjegh2021-168

12. legupov Viacheslay, Strizhelchik Gennadii, Goodary Rajeshwar. Engineering surveys for construction based on the
concept of sustainability resource to external influences and nature based solutions. Proceedings of the 7th Interna-
tional Conference on Geotechnical and Geophysical Site Characterization. Barcelona, 18-21 June 2024.
https://doi.org/10.23967/isc.2024.014

13. legupov V., Strizhelchik G. Sustainability Resource of the Hydrogeosphere to Anthropogenic Impacts with Urbaniza-
tion. Advances in Geoethics and Groundwater Management: Theory and Practice for a Sustainable Development.
Proceedings of the 1st Congress on Geoethics and Groundwater Management (GEOETH&GWM 20). Porto, Portu-
gal, 2021, P. 267 — 271. https://doi.org/10.1007/978-3-030-59320-9_54

14. legupov V., Strizhelchik G., Goodary R. Sustainable Development of the Engineering Geological Environment of
Urban Areas: Transition from Theory to Practical Solutions. Proceedings of the 8th World Congress on Civil, Struc-
tural, and Environmental Engineering (CSEE'23) Lisbon, Portugal, March 29-31, 2023. Paper No. ICGRE 151. P.
151-1-7. DOI: https://doi.org/10.11159/icgre23.151

15. legupov V., Strizhelchik G., Kichaeva O. Methodology for Assessing Sustainability Resource of Ecological and Ge-
otechnical Systems of Urbanized and Industrial Territories. Proceedings of the ICEG 9th International Congress on
Environmental Geotechnics. Chania, Greece, 25-28 June, 2023. P. 459-467. https://doi.org/10.53243/ICEG2023-266

16. Lagesse R. H., Hambling J., Gill J. C., Dobbs M., Lim C., Ingvorsen P. The role of engineering geology in delivering
the United Nations Sustainable Development Goals. Quarterly Journal of Engineering Geology and Hydrogeology.
2022. Vol. 55, Ne 3. https://doi.org/10.1144/qjegh2021-127

17. Lawrence U., Menkiti C. O., Black M. Groundwater monitoring of the deep aquifer for the construction phase of the
crossrail project. Quarterly Journal of Engineering Geology and Hydrogeology. 2018. Vol. 51. P. 38-48.
https://doi.org/10.1144/9jegh2016-046

18.Liu Q.Y., Wang M.W.,, Wu D.G., Shen F.Q. A computational model of water migration in a closed system of unsatu-
rated expansive clay. KSCE Journal of Civil Engineering. 2021. Vol. 25. P. 4221-4230. https://doi.org/10.1007/
§12205-021-0353-x

19. Mozafari M., Raeisi E. Potential leakage paths at the dams constructed on karst terrains in Iran. Quarterly Journal
of Engineering Geology and Hydrogeology. 2022. Vol. 55, Ne 2. https://doi.org/10.1144/gjegh2021-102

20. Ouoba S., Bénet J. Numerical modeling and simulation of water transfer in soil with low water contents. Interna-
tional Journal of Environmental Science and Technology. 2023. Vol. 20, P. 341-352. https://doi.org/10.1007/s13762-
022-04460-w

21.Wong L.N.Y., Maruvanchery V., Liu G. Water effects on rock strength and stiffness degradation. Acta Geotechnica.
2016. Vol. 11. P. 713-737. https://doi.org/10.1007/s11440-015-0407-7

22.Xu J., Li Y., Wang S., Wang Q., Ding J. Shear strength and mesoscopic character of undisturbed loess with sodium
sulfate after dry—wet cycling. Bulletin of Engineering Geology and the Environment. 2020. Vol. 79. P. 1523-1541.
https://doi.org/10.1007/s10064-019-01646-4

23.Zhang S., Pei H. Determining the bound water content of montmorillonite from molecular simulations. Engineering
Geology. 2021. Vol. 294, https://doi.org/10.1016/].engge0.2021.106353

24.Zhao Y., Qiang L., Zhang C., Liao J., Lin H., Wang Y. Coupled seepage-damage effect in fractured rock masses:
model development and a case study. International Journal of Rock Mechanics and Mining Sciences. 2021. Vol. 144.
https://doi.org/10.1016/j.ijrmms.2021.104822

-77 -


https://doi.org/10.26565/2410-7360-2023-58-09
https://doi.org/10.26565/2410-7360-2017-47-27
https://doi.org/10.1144/qjegh2021-168
https://doi.org/10.23967/isc.2024.014
https://doi.org/10.1007/978-3-030-59320-9_54
https://doi.org/10.11159/icgre23.151
https://doi.org/10.53243/ICEG2023-266
https://doi.org/10.1144/qjegh2021-127
https://doi.org/10.1144/qjegh2016-046
https://doi.org/10.1007/s12205-021-0353-x
https://doi.org/10.1007/s12205-021-0353-x
https://doi.org/10.1144/qjegh2021-102
https://doi.org/10.1007/s13762-022-04460-w
https://doi.org/10.1007/s13762-022-04460-w
https://doi.org/10.1007/s11440-015-0407-7
https://doi.org/10.1007/s10064-019-01646-4
https://doi.org/10.1016/j.enggeo.2021.106353
https://doi.org/10.1016/j.ijrmms.2021.104822

cepis «[eonozisi. [eoepadghisi. Ekonoezisi», 2024, sunyck 60

25.Zhou Z., Cai X., Cao W., Li X., Xiong C. Influence of water content on mechanical properties of rock in both satura-
tion and drying processes. Rock Mechanics and Rock Engineering. 2016. Vol. 49. P. 3009-3025.
https://doi.org/10.1007/s00603-016-0987-z

Authors Contribution: All authors have contributed equally to this work
Conflict of Interest: The authors declare no conflict of interest

References

1. Bohdanov, V. 1., Ovchynnykova, D. D. (2013). Regarding the role of engineering investigations in modern capital
construction in Ukraine. The world of geotechnics, (3), 37-38. [in Ukrainian]

2. DBN A.2.1-1-2008. (2008). Search, design and territorial activity. Search. Engineering searches for construction.
Kyiv, Ukrarkhbudinform, 74. [in Ukrainian]

3. DBN V.1.1-24:2009. (2010). Protection from dangerous geological processes, harmful operational influences, from
fire. Protection from dangerous geological processes. Basic provisions of design. Kyiv, Ukrarkhbudinform, 73. [in
Ukrainian]

4. DBN V.1.1-25-2009. (2010). Protection from dangerous geological processes, harmful operational influences, from
fire. Engineering protection of territories and structures against flooding and inundation. Kyiv, Ukrarkhbudinform,
52. [in Ukrainian]

5. Zotsenko, M. L., et al. (2003). Engineering geology. Soil mechanics, foundations and foundations: a textbook. Pol-
tava, PNTU, 446. [in Ukrainian]

6. Sokolov, V. A., Strizhel'chik, G. G. (2005). On the development of new standards for engineering surveys. The world
of geotechnics, (2), 14-15.

7. Sokolov, V. A,, Strizhel'chik, G. G. (2013). Modern problems of engineering-geological and geotechnical surveys for
construction in Ukraine. The world of geotechnics, (3), 4-7.

8. Sokolov, V., Sukhov, V. (2023). The influence of dangerous geological and technogenic processes during engineering
and geological research and environmental safety for construction in the modern period. Visnyk of V. N. Karazin
Kharkiv National University, series "Geology. Geography. Ecology”, (58), 111-121. [in Ukrainian] https://doi.org/
10.26565/2410-7360-2023-58-09

9. Sokolov, V. A, Udaloy, 1. V. (2017). Reliable information about the natural and man-made geological environment
as a factor in reducing environmental risks. Visnyk of V. N. Karazin Kharkiv National University, series "Geology.
Geography. Ecology", (47), 206-210. https://doi.org/10.26565/2410-7360-2017-47-27

10. Yakovlev, Ye. O. (2013). Regional changes in the ecological state of the geological environment of cities and towns
as factors in the modern development of engineering research for construction in Ukraine. The world of geotech-
nics, (3), 8-12. [in Ukrainian]

11.Hao, Z., Li, X., Gao, R., Hu, W,, Zhang, J., He, J. (2023). Experimental study of the effect of bound water on the
shear strength and structural units of Malan loess. Quarterly Journal of Engineering Geology and Hydrogeology,
56. https://doi.org/10.1144/gjegh2021-168

12. legupov, V., Strizhelchik, G., Goodary, R. (2024). Engineering surveys for construction based on the concept of sus-
tainability resource to external influences and nature based solutions. Proceedings of the 7th International Confer-
ence on Geotechnical and Geophysical Site Characterization. Barcelona. https://doi.org/10.23967/isc.2024.014

13. legupov, V., Strizhelchik, G. (2021). Sustainability Resource of the Hydrogeosphere to Anthropogenic Impacts with
Urbanization. Advances in Geoethics and Groundwater Management: Theory and Practice for a Sustainable Devel-
opment. Proceedings of the Ist Congress on Geoethics and Groundwater Management (GEOETH&GWM'20). Por-
to, Portugal, 267-271. https://doi.org/10.1007/978-3-030-59320-9 54

14. legupov, V., Strizhelchik, G., Goodary, R. (2023). Sustainable Development of the Engineering Geological Environ-
ment of Urban Areas: Transition from Theory to Practical Solutions. Proceedings of the 8th World Congress on Civ-
il, Structural, and Environmental Engineering (CSEE'23) Lisbon, Portugal. https://doi.org/10.11159/icgre23.151

15. legupov, V., Strizhelchik, G., Kichaeva, O. (2023). Methodology for Assessing Sustainability Resource of Ecological
and Geotechnical Systems of Urbanized and Industrial Territories. Proceedings of the ICEG 9th International Con-
gress on Environmental Geotechnics. Chania, Greece, 459-467. https://doi.org/10.53243/ICEG2023-266

16. Lagesse, R. H., Hambling, J., Gill, J. C., Dobbs, M., Lim, C., Ingvorsen, P. (2022). The role of engineering geology
in delivering the United Nations Sustainable Development Goals. Quarterly Journal of Engineering Geology and
Hydrogeology, 55 (3). https://doi.org/10.1144/qjegh2021-127

17.Lawrence, U., Menkiti, C. O., Black, M. (2018). Groundwater monitoring of the deep aquifer for the construction
phase of the crossrail project. Quarterly Journal of Engineering Geology and Hydrogeology, 51, 38-48.
https://doi.org/10.1144/gjegh2016-046

18. Liu, Q.Y., Wang, M.W., Wu, D.G., Shen, F.Q. (2021). A computational model of water migration in a closed system of
unsaturated expansive clay. KSCE Journal of Civil Engineering, 25, 4221-4230. https://doi.org/10.1007/s12205-
021-0353-x

19. Mozafari, M., Raeisi, E. (2022). Potential leakage paths at the dams constructed on karst terrains in Iran. Quarterly
Journal of Engineering Geology and Hydrogeology, 55 (2). https://doi.org/10.1144/gjegh2021-102

20. Ouoba, S., Bénet, J. (2023). Numerical modeling and simulation of water transfer in soil with low water contents.
International Journal of Environmental Science and Technology, 20, 341-352. https://doi.org/10.1007/s13762-022-
04460-w

-78 -


https://doi.org/10.1007/s00603-016-0987-z
https://doi.org/10.26565/2410-7360-2023-58-09
https://doi.org/10.26565/2410-7360-2023-58-09
https://doi.org/10.26565/2410-7360-2017-47-27
https://doi.org/10.1144/qjegh2021-168
https://doi.org/10.23967/isc.2024.014
https://doi.org/10.1007/978-3-030-59320-9_54
https://doi.org/10.11159/icgre23.151
https://doi.org/10.53243/ICEG2023-266
https://doi.org/10.1144/qjegh2021-127
https://doi.org/10.1144/qjegh2016-046
https://doi.org/10.1007/s12205-021-0353-x
https://doi.org/10.1007/s12205-021-0353-x
https://doi.org/10.1144/qjegh2021-102
https://doi.org/10.1007/s13762-022-04460-w
https://doi.org/10.1007/s13762-022-04460-w

ISSN 2410-7360 BicHuk XapKiecbK020 HauioHaribHo20 yHieepcumemy imeHi B.H. KapagsiHa,

21.Wong, L.N.Y., Maruvanchery, V., Liu, G. (2016). Water effects on rock strength and stiffness degradation. Acta Ge-
otechnica, 11, 713-737. https://doi.org/10.1007/s11440-015-0407-7

22.Xu, J., Li, Y., Wang, S., Wang, Q., Ding, J. (2020). Shear strength and mesoscopic character of undisturbed loess
with sodium sulfate after dry-wet cycling. Bulletin of Engineering Geology and the Environment, 79, 1523-1541.
https://doi.org/10.1007/s10064-019-01646-4

23.Zhang, S., Pei, H. (2021). Determining the bound water content of montmorillonite from molecular simulations.
Engineering Geology, 294. https://doi.org/10.1016/j.engge0.2021.106353

24.Zhao, Y., Qiang, L., Zhang, C., Liao, J., Lin, H., Wang, Y. (2021). Coupled seepage-damage effect in fractured rock
masses: model development and a case study. International Journal of Rock Mechanics and Mining Sciences, 144.
https://doi.org/10.1016/j.ijrmms.2021.104822

25. Zhou, Z., Cai, X., Cao, W., Li, X., Xiong, C. (2016). Influence of water content on mechanical properties of rock in
both saturation and drying processes. Rock Mechanics and Rock Engineering, 49, 3009-3025.
https://doi.org/10.1007/s00603-016-0987-z

ITocusieHHsI PoJti TiAPOreoJIOriYHuX J0CTiIKEHb
B CHCTeMI iH)KeHepHHUX BUIIYKYBaHb JJIf1 OyliBHUITBA

Bsauecnaeg Iemix '

K. TEXH. H., IOICHT Kadenpu GyHIaMEHTAILHOI Ta MPUKIAHOT IeOIoTil

! XapkischKoro HamioHansHoro yHisepcutery iMeni B. H. Kapasina, Xapkis, Ykpaina;
Banepiit Cyxos *

K. TeoJL. H., 3aB. Kadenpu QyHIaMEHTaIbHOI Ta PHUKIAIHOI TeoIoTil;

Bixmop Cokonog !

K. TEOJI.-MiH. H., IOUEHT Kadeapu GyHIaMeHTaIbHOI Ta IPUKIATHOT TeOJIOTii;

Bauecnae €zynos ?

K. TEXH. H., Ipodecop Kadeapu reOTeXHiKH, MiI3eMHUX CIOPY/ Ta TiAPOTEXHIYHOTO OyiBHUIITBA
2 XapKiBCHKOTO HAIliOHAJLHOTO YHIBEPCUTETY MiCHKOTO TOCIIOIapCTRa

imeni O. M. bekerora, XapkiB, YkpaiHa,

Paoxcewsap I'voapi 3

PhD (mexanika rpyHTiB Ta OyIiBHHIITBO (QyHIAMEHTIB),

nekaH (aKyJIbTETy iHKeHepii Ta cTanoro po3BuTKy ° YHisepcutery MackapeHis, MaBpukiii;
Bixmopis Ipubunosa *

K. T€0JL. H., IOLEHT Kadeapu GpyHaaMeHTaIbHOT Ta NPUKIaJHOT TeoJIoTii

HeoOximHicTh IEpensiy, peaaryBaHHs Ta JOIOBHEHHS IiF0UYMX OyMiBETbHUX HOPM y cdepi iHKESHEPHUX BHUIIYKY-
BaHb 1 MPOEKTYBAaHHS, 3 METOIO ITiIBUIICHHS 3HAYYIIOCTI TiIPOTreONOTIYHUX MOCIiIKeHb, BUKIUKaHa TEHACHIEI 10
IH)KEHEpHOTO OCBOEHHSI TEPUTOPIX (TOIOBHUM YHHOM, B MEKaX MICHKHX ariioMepalliii), ki paHilie BBa)KallUCsl HETPH-
JIAaTHUMHU JUTsl Oy/iBHUIITBA Yepe3 HeCIPUSTINBI iHXKeHEPHO-TeoJIoriyHi yMoBH. [Ipobiema HaOyBae 0cOOIMBOT aKTyallb-
HOCTI Ha T 30poiHOI BilicbkoBOi arpecii, posropHyToi Pociiickkoro dexneparieto mpotu YkpaiHu, B pe3yibTaTi siKoi
BUHHMKAE HEOOXIJHICTh 3HAYHOTO 30UIBIIEHHS MTMOMHU OCBOIOBAHHS MiJI3EMHOIO IPOCTOPY, JUIS 3BEJCHHS HaJiHHMX
CIIOPYI 13 3aXKCTY IUBLILHOTO HACEICHHS BiJl pAKeTHO-O0MOOBHX aTak. 3a TAKMX YMOB BHHUKAIOTh HOBI, OLJIBII KOPCT-
Ki BUMOTH JIO CKJIaJy 1 SIKOCTI MarepialliB iHKEHEpHHUX BHUIIYKYyBaHb, MPOEKTHO-TEXHIUHUX PIllIeHb, & TAKOX 3aXOJIB 3
IH)KEHEPHOT MiZArOTOBKH Ta 3aXUCTy TEPUTOPIN Ta OKpEeMHX 00'€KTIB BiJj HEOE3MEUHHX Ie0JIOTIUHUX MPoLeciB. Y podoTi
BUKJIaJIEHO HAayKOBI 3aCa/i yIIOCKOHAJICHHSI HOPMAaTUBHOI 0a3u y cepi BUKOHAHHS IH)KEHEPHUX BUIIYKYyBaHb ISl Oyti-
BHUIITBA, BIJIOBIJHO JI0O BUMOI, III0 BUHHUKAIOTh y Cy4acHMX yMoBax. OcoOJMBY yBary NMPHBEPHYTO IO IiJBHIIEHHS
PO T1IPOTeOIOTIYHUX TOCII/KEHb ITiJ] Yac 301IbIIeHHs INIMOMHN OCBOEHHS ITiI3EMHOTO NMPOCTOPY MICHKHX arjomepa-
uiit. IligkpecneHo, 1mo i3 po3MWHMpeHHsIM chepH B3aEMOIl MPOEKTOBAaHNX Oy/iBENb i COPY/ 3 T€OJOTIYHUM CEepeIOBH-
IIeM, 3HAUHO IiJICHIIIOETHCS BIUIMB ITiI3EMHHUX BOJ HA 1H)KEHEPHO-TEOJIOTIYHI YMOBH, 110 BUPAXXA€ThCs Y MOTipIICHH]
BJIACTHBOCTEH crenn(iuHUX I'PYHTIB, aKTHBI3alii iH)KEHEPHO-TEOJIOTIYHHX IpolleciB. Brepmie TeopeTHyHO 0OrpyHTO-
BaHa KOHIICTIIISA MO0 00O0B’SI3KOBOTO BKIFOUEHHS TiAPOTEONOTIYHUX JOCHIIKEeHb IO CKJIany iHKEHEPHO-TeOJOTiTHUX
BHIIIYKyBaHb HAaBITh JUIS BUIAKIB, KOJIH IiJ3eMHi BOIH € BIICYTHIMHU y cdepi B3aeMOii MPOEKTOBAHOT CIIOPYIH 3 T€0-
JIOTiYHUM cepenoBumeM. Ha 0CHOBI BUBYEHHS 1 CHCTEMAaTH3AaIlil IPOABIB MPOLECY MiITOIUIEHHS YIOCKOHAJIEHO CTamii-
HICTh IPOTHO3YBaHHS 3MiH 1HKEHEPHO-TiPOreoIoriyHIX YyMOB. OTpHMaHi TEOPETHYIHI OIOKEHHS MOXKYTh OyTH BHKO-
pHUCTaHi I yAOCKOHAJIICHHS HOPMAaTWBHOI 0a3m y cdepi imkeHepHHX BUIIYKYBaHb, a caMe, ISl po3pOoOKH BHMOT 10
CKJIaIy 1 SKOCTI TiIPOTEONOTIYHUX IOCIiKeHb. Lle T03BONMHTE MiABUIINTH HAiHHICTH OymiBeNb i CIIOPYH, IO MPOEK-
TYIOTbCSI, a TAKOXK 3HU3UTH PU3UKH BUHUKHEHHS 1 aKTHBI3allil HeOe3NeYHNX 1HKEHEPHO-TEO0JI0T YHNX TPOIIECIB.

Knrouosi cnosa: indicenepno-2iopo2ceonociuni 6UUyKy8anHs, HebesneyHi 2eono2iymi npoyecu, HopMamueHa OOKy-
Menmayis y cghepi 6yOisHUYMEA, THICEHEePHULL 3aXUCT MepPUMOpIil; NIOMONIEHH S, QI3UKO-MeXaHIYHI 61acmUueocmi Ipy-
HMIG, WKIOIUGUL GNIUE NIOZEMHUX 800, CKIAOHICTNY [HHCEHEPHO-2e0NI02IUHUX YMO8.

BHecOK aBTOpIB: BCi aBTOPU 3p06WUAM PiBHUI BHECOK Y LitO poboTy Hagijiiwna 29 ciuns 2024 p.
KoHdniKT iHTepeciB: aBTOpM NOBIAOMAAOTL NPO BiACYTHICTb KOHIKTY iHTepeciB MpuiiHata 16 6epesHs 2024 p.
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I'eoxpoHoJ10TisI 32 MOHALIMTOM KHMJIM TPAHITY
Crapoxpumcbkoro kap’epy (Ilpua3oB’si, YKpaiHCbKHMI IIIMT)
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JlocnipkeHo arutiToinHi G10TUTOBI I'paHiTH 31 ClilaMH peoMOp(HIX NEepeTBOPEHB, IO 3aJTaloTh Cepel THECIB 1 KpucTanid-
HUX CJIaHLIB IEHTPaILHOIPHA30BChKOI cepil YKpalHCHKOTO MINTA, a TAKOXK aHATOMII0 KPUCTAJIIB aKI[ECOPHUX IIMPKOHIB i MOHAIIHTIB 3
IUX TPaHiTiB. BU3HaYEHUH Bik MOHALMTIB 3a MyJIbTH3CPHOBUMHU HABAXKAMH 32 130TOMHUM BigHOmeHHaM 20’Ph/?08Pb, T'panitu posk-
puti CTapoKpUMCBKHM TpaHiTHAM Kap'epoM. CTpyKTypa TpaHiTy HeomHopinHa, po3mip 3epeH Bix 0,1 mo 3,5 mMm. 3a criBBigHOIIEH-
HSM MK 3epHaMH MiHEpaJiB Ta iX (GOPMOIO CTPYKTypYy BU3HAYAIOTH SIK anoTpioMopdHy, crutonieny. KoHdirypamis 3epeH Ta ixX cIiB-
BiJHOIIEHHS CBigYaTh MPO CYMILICHHS PENIKTiB MEPBHHHOI MarMaTW4HOi CTPYKTYpH 3 JHHAMOOIACTOBOIO Ta KPHXKOILIACTHYHOIO,
BUKJIMKaHOIO peomMopdizmoM. Lli eneMeHTH BKIIIOUAIOTH TPaHyIO0IaCTHYHI SBUINA Ta CIUIIOIICHHS KPUCTATiB KBapIly; rpaHyaodiac-
Te3 3epeH MEePBUHHOTO TUIAriOKIIa3y; MipMEKITH3ALII0 PaHHIX 1 KPUCTANI3allil0 HOBOYTBOPEHHX MMOJBOBHUX IIIATIB; MIKPOKITiHI3aIliI0
PEIIKTOBOTO OPTOKJIA3Y 1 KPUCTANII3aIlil0 HOBOYTBOPEHHOTO MIKPOKIIiHY, AehopMarito JTycodok O6ioTuTy. B naHuit yac rpanitTi ckia-
naroThes 3 (y %) kucnoro miariokiaasy - 30, MikpokJIiHy + opTokiasy - 25, kBapity - 45, XJIOpUTH30BaHOT TeMHOI ciromu - 1-5. Axiie-
COpHI MiHepau MpeICTaBIeHI IUPKOHOM, MOHAIIUTOM, allaTUTOM, MOXIIMBO, MAarHETHTOM 1 PyTHIIOM, SIKMH YTBOPIOETHCS NPH 3aMi-
HIeHHI 0I0THTY XJopuTOM. MiHepanu BUBITPIOBAaHHS BKJIIOYAIOTh NIMHUCTI MiHEpasH, TiIPOKCHAHN 3aiiza Ta kapOoHaTH. 3a JaHUMHU
MiHEpaloTiYHUX JOCIiIKEHb, KPUCTAIIN IUPKOHY MAIOTh CKJIaaHy OynoBy. [[MpKOH B CHHIIETPOTeHHHX I'paHiTax poCTe Ha HEOJHOPI-
JTHUX SIIpax PEeNiKTOBOTO HUPKOHY, 3a3BHYAll y BUITISAI TOHKUX 000J0HOK. [IpHCyTHS Takok HEBEIHMKa KUIBKICTh KPUCTANIB 0Oe3 siep,
III0 CKJIQJAIOTHCS BUKIFOYHO 3 TOHKO30HAIBHUX 0OOJIOHOK IIUPKOHY. MOHAIIUT TPEACTaBICHUH ABOMa pi3HOBUIaMH: BeaukumH (>0,1
MM) OypO-KOPUYHEBHUMH, TEMHO-KOPHYHEBUMH IO Maike YOPHHUX HEPiBHOMIPHO 3a0apBICHHMH HEMPO30PUMH KPHCTAJIaMH i Api0-
HUMH CBITJIO-KOPUYHEBHMH, KOPUYHEBO-)KOBTUMH MPO30PUMH KpUCTaJaMH. Bik rpaHiTy BH3HAu€HO ypaH-CBHHLEBUM I30TOITHUM
METOZIOM 32 MYJIBTU3EPHOBUMH HaBaKKaMH TEMHHUX HENPO30pHX KpHCTadiB MoHauuTy. CepeaHbO3BaKEHHUH BiK, 3aCHOBAaHHMN Ha
criBBigHOMmeHHi i30TomiB 27Pb/2%Pb, cranoBuTh 1978,8 + 6 MinbioHIB pokiB. Bik, OTpUMaHHil 33 MYyIETH3EPHOBUMU HABAXKKAMU
CBITJIO-KOPUYHEBUX 1 KOPUYHEBO-)KOBTUX IPO30PUX KPUCTAIIB, CTAHOBHUTH 1959 + 18 MiNbi{OHIB POKIB 1 TEOPETUYHO SIBISIE COOOIO
MiHIMaJIbHUH Yac MPOTIKaHHS TPOIECiB peoMophizmy.

Kntouosi cnosa: yupkow, MoHayum, epamin, ypaH-ceuHYesutl i30monHuil Memoo, YeHmpatbHONPUA308CbKa cepisi, VKpaincoKuil wjum.

SIx mutyBatn: Crenaniok Jleonin. I'eoXxpoHosoris 3a MOHAIMTOM MK TpaHiTy Ctapokpumcbkoro kap’epy (Ilpna3oB’s, Yxpaincekuid mur) /
Jleonin Crenantok, Bacuis 3arnitko, I'ennaniit ITasnos, TersiHa JIoBOymm // Bicank XapkiBcbkoro HarioHansHOTo yHiBepcuteTy imMeni B. H. Kapasi-
Ha, cepist «[eomnorisi. [eorpadist. Exomoris», 2024. — Bum. 60. — C. 80-88. https://doi.org/10.26565/2410-7360-2024-60-06

In cites: Stepanyuk Leonid, Zagnitko Vasyl, Pavlov Hennadiy, Dovbush Tatyana (2024). Geochronology by monazite veins of granite of the old
Crimea quarry (Azov Region, Ukrainian Shield). Visnyk of V. N. Karazin Kharkiv National University, series "Geology. Geography. Ecology”, (60),
80-88. https://doi.org/10.26565/2410-7360-2024-60-06 [in Ukrainian]

Beryn. CTapokpuMCBEKUM Kap’€pOM PO3KPHUTA
acorialis mopia: MapMypu, KaiblugipH, A10MCUI0-
Bi KpHCTaJi4Hi CiaHLi, 610TUTOBI 1 rpadiToBi THEH-
CH, KBapLHTH, XapaKTepHa AJsl TEeMpPIOLBKOi CBITH
LIEHTPAJIBLHOIIPHA30BChKOI Cepii, BIIHECEHOT 10 HEo-
apxeto [6, 19]. B kap’epi 3a3HaueHi MOPOAU MPOPH-
BAlOTbCS MACHUBHHMMH, I1HKOJH PO3THEHCOBAHUMH,
eHaepOiTaMu, OI0TUTOBUMHM I'DaHITaMHU Ta IErMaTH-
TaMHU.

Hapasi mist nupkoHy i3 eHaepOiTiB, momupe-
HuX B CTapoOKpUMCHEKOMY Kap’epi OTpHUMaHO BiK
2730+24 muH. pokis [19].

IlocTanoBka mpodJemMu. 3’ ICyBaHHS 4acy Ha-
KOITMYEHHSI OCAQJIOBUX  (BYJIKAHOTCHHO-0CAJ[OBHX )
TOBIIl BHCOKOMETaMOP(}i30BaHMX KOMILICKCIB €
CKJIQIHOI0 TipobieMoro. OMHUM 13 HaliHUX Cydac-
HUX METOJMIB BUpINICHHS IIi€i 3aga4i € ypaH-
CBUHIIEBE 130TOIHE JaTyBaHHS YpaH-BMICHUX MiHe-
paiiB. Y pasi HasiBHOCTI MPOIYKTiB KUCIJIOTO BYJIKa-
Hi3MY (BYJIKQaHOTE€HHO-OCAJ0OBi YTBOPEHHSI) 3amada
BHpINTyeThes maryBaHHsM U-Pb i3oTomHMM MeTO-
JIOM aKLECOPHOr0 LUPKOHY, CHHT€HETUYHOTO BYJI-
KaHi3My. Y BHUIAIKY X KJIACTOTEHHUX (OCAIOBHX =+
XEMOTEHHO-0CaJI0Bl) YTBOPEHb PEAIbHO BU3HAYUTH

© CmenaHrok JleoHid, 3azHimKo Bacuns, Masnos leHHadil, Josbyw TemsaHa, 2024
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JIAIIIE BEPXHIO Ta HIDKHIO BIKOBI MEXi OCaJOHAaKO-
nnaeHHs [4].

CTapOoKpUMCBHKUM Kap’ €pOM PO3KpHUTA acollia-
isl MOpiJ: MapMypH, Kanbuudipy, JIONCUIOBI KpH-
CTaJidyHi CciaHmi, 010TUTOBI 1 TpadiToBi THEHCH Ta
KBapOuTH (TEMpIOIbKA CBITa IICHTPAILHOIIPHA30B-
CBKO1 cepii), 10 SIBISIOTH COOOI0 OCAIOBI Ta XeMO-
T€HHO-0CAJI0BI YTBOPEHHS, JJIS SIKUX MOMKJIUBO JIH-
1I€ BU3HAYUTH HIKHIO Ta BEPXHIO BIKOBY MEXI.

B sKOCTI HMXKHBOI BIKOBOi MEXi IIUX YTBOPCHb
B IepumoMy HaOMMKEeHHI MOXHA TPUHHATH BiK
2730424 MiH. POKiB, OTPUMAaHHNA ISl ITUPKOHY i3
ennepOiTie [19], a 3a BEepXHIO BIKOBy MEXY — BIK
OIOTUTOBUX TPAHITIB, IO CKIANAIOTH XUIbHE TLIO,
sIKe PO3CIKa€ MavYKy THEHUCIB 1 KPUCTATIIYHUX CIIAHIIIB.

OpnHi€ro 13 mpobyieM BU3HAUEHHS BIKY TPaHITOi-
niB U-Pb i30TOMHUM METOIOM 3a IIMPKOHOM € yCIia-
JTKyBaHHS [IUM MiHEpaJoM PEJiKTiB MUPKOHY MOpPif
cyOctpary (MPOTONITY), i3 SIKOTO BUILIABUIIMCS PO-
JIOHaYajbHI rpaHiTHI po3miaBu. [lomonaTu 1o mpo-
OJeMy MOXXHAa BUKOPHCTABILY JIOKAJIbHI METOIH Ja-
tyBarHA (Shrimp, ICP MS), abo Bu3HavyaTh BiK 3a
IHIIUM ~ MiHEpaIOM-TEOXPOHOMETPOM, HAaIPUKIIa
MOHAIUTOM.

Omisa momepenHix aociaixkedb. IIpuaszor’s
(ITpnazoBchkuit MeraOiok) YKpaiHCHKOTO MIUTA €
OJTHUM 13 HAWOUIBINI CKJIAJHO MOOYIOBAaHHX TeTepO-
TFeHHUX TOMIXPOMHHMX JUISHOK BUCTYIY (PyHIaMeH-
Ty CxigHo-€porneiicbkoi miaardopmu. Iloponna
acomiaitist [Tpua3or’s, 10 Hapasi AOCTYIHA JJIs J10-
CJIJUKCHHS, copMyBanacs BIPOIOBK OIIbII HIX
1,5 Mapa pokiB y BiKOBOMY iHTepBaui ApeBHinie 3,6
MIIpA pokiB — 2,0 Mipa. pokiB Tomy [20, 21, 22], 3a
PT-ymoB rpanyniToBoi, amdibomiToBOi Ta 3e1eHoc-
JaHIeBoi (ariii Ta YUCIEHHUM IIPOsSBaM MPOIECiB
niadTopesy [6].

Hapasi BuzHaueHo wac iHTpy3ii rpaHiTOINiB
Hobpominbecbkoro MacuBy (2101415 mitH. pokiB To-
My — niepmia ¢asa i 2078+20 miH. pokiB TOMY, Apyra
¢daza [9, 15]) sxi moHemaBHA BBaKAJIUCS Malieoap-
xericekumu [6, 20]. A Takok Oymo0 3’sCOBaHO, IO IIi
rpa”iroinu Oyau cdopMoBaHi MO MOMIXPOMHOMY
(BiK penikTOBUX Siiep B CEpeIHMHI KPUCTAJiB aKie-
COPHOTO LUPKOHY Bix 3,6 10 2,6 Mipa. pokiB) cyOc-
Tpary [9, 15, 22].

[onixpomuuii xapakrep (opMyBaHHS TMOPOI-
HoT acomiarii [Ipua3oB’s nmposiBUBCS 1 B MajicoIpo-
TepO30i, Ha 3aBepIlajbHOMY eTari Horo GopMyBaH-
Hs. Ha Binminy Bin pemru (okpim CepeaHbonpu-
JHITPOBCHKOI'0, KOHCOJIiIalliss KOpU B SKOMY BinOy-
nacst B apxei [11]) merabnokiB YKpaiHCHKOTO HINTA,
JIe TaJieoNpPOTEPO30UCHKHIA TPaHITOITHIUI Marma-
TU3M IPOTIKaB y BiIHOCHO BY3bKOMY BiKOBOMY iH-
tepBaiti: Bonmuucekuii — 2,08-1,95 muipa. pokiB ToMy
[3, 18, 21], AuicrpoBcbko-By3pkmit — 2,06-1,96
mipa pokis Tomy [10, 21], Pocunceko-Tikuipkuit —
2,08-1,99 mapx pokis Tomy [5, 7, 8, 14, 21], Iuryis-

cekuit 2040-2030 mupa pokis Tomy [12, 21], B Ipu-
a30BChKOMY IIeil mporec TpuBaB moHazn 200 miH.
pokiB (Bix 2,24 no 1,98 mupa. pokiB Tomy) [1, 21].

HasiBHiCTH pemniKTiB JaBHROTO HUPKOHY MOPixa
cyOcTpaTy B cepeluHi KPUCTaliB aKIECOPHUX ITHP-
KOHIB TpaHITOIiB YKPaiHCHKOTO IIHTA € IX XapakTe-
pHotO ocobnusicTio [9, 12, 15, 16, 17], mo o6ymoB-
JIT0€ HEOOX1THICTh BUKOHYBaTH JaTyBaHHS 32 1HIIH-
MH MiHEpaJaMU-TeOXPOHOMETPaMH, HAIpUKIal 3a
MoHanutoM [13].

Meta po6oTu. Bu3HauuTH BiK Ta IMOXOMIKCHHS
KUIBHUX TPaHiTiB, PO3KpUTHX CTapOKPUMCHKAM
kap’epom U-Pb i30TOMHUM METOIOM 32 MOHAIIUTOM.

O0’eckTH Ta MeToAH aOCHigKeHb. OO0’ €KTOM
JOCITI/DKCHHS € 6i0THTOBMIA rpaHiT (mpoba [TA-2-4),
IO CKJIaJIa€ CidHe >KUIbHE Tijo, po3kpute CTapox-
PUMCHKHM Kap’epoM. MOHAIIUTH BUBYEHI HAMH KJla-
CHYHUM YpPaH-CBHHLIEBUM 130TOIIHUM METOAOM Y
Binmini pamgioreoxponosnorii 'MP HAH VYkpainu.

Jns BuzHadeHHsT 4yacy (OPMYBaHHS TpaHITy
BPYUHY IIiJi OIHOKYJISIPOM 13 pi3HUX po3MipHUX (pa-
Kiii Oymnu BifiOpaHi MyNbETH3EpHOBI HAaBaXKU KpPHUC-
TaJiB MOHAIUTY i3 Tpanity (mpoba [1A-2-4). Merto-
JIUKa XIMIYHOI MiJITOTOBKU, 32 SKOK TOTYBaJIUCS
3pa3kd MOHAUUTIB U1 Mac-CIIEKTPOMETPUIHOTO
aHaizy, onrcana B pobotax [4. 23]. [l Bu3HaueH-
HSl BMICTY ypaHy 1 CBUHIIIO B LIMPKOHAX BUKOPUCTa-
nm 3mimanuii 2*U+2%°Pb tpacep.

[30TONHI mOCHiAKEHHS CBUHLIO Ta ypaHy BH-
KOHaHI Ha 8-KOJEKTOpHOMY Mac-crekTpomeTpi MI-
1201 AT B MyJBTUKOJIEKTOPHOMY CTaTUYHOMY pe-
JKUMi; MaTeMaTH4Ha oOpoOKa eKCIIepHMEHTaIbHHIX
naHux — 3a nporpamamu Pb Dat i ISOPLOT [24.
25]. ToxnOkM BH3HAUCHHS BiKy HaBeAEHI Npu 20.
s mepeBipkH METPOJIOTTYHUX XapaKTEPUCTUK Me-
TOJly BUKOPHUCTAJIN cTaHaapT nupkony I'MP-1 [2].

Buknanennss ocHoBHoro marepiany. [panit
OiloturoBuil arutiToinHui, npoba [TA-2-4, Crapok-
puUMchKHi Kap’ep, Bindip 1991 pik. Ctpykrypa rpa-
HITY pi3HO3epHUCTA. 32 PaXyHOK TOIOBKEHUX 3€PCH
KBapIly Ta OPIEHTOBaHUX JIyCOK OI0THTY MOpO/Ia Ma€e
opieHoBaHy MiKpoTeKcTypy. Po3mip 3epeH Bix 0,1 1o
3,5 MM, HaivacTimmii posmip 3epen 0,5-1,5 mm. 3a
CHIBBIIHOIICHHSAM MK 3€pHAMH MiHEpaliB Ta iX-
HBOIO (OPMOIO CTPYKTypa MOXE BHU3HA4YaTUCH, SIK
ajorpiomopdHa, cruioniena. OcoOIMBOCTI KOHITY-
patrii 3epeH Ta iX CiBBiJHOIICHHS MiXK COOOIO CBiI-
4arh PO HAKJIAJaHHS Ha MIEPBUHHY CTPYKTYpY elie-
MEHTIB, TNPHUTAMaHHUX IiaQTOPUIHOMY MPOLECY,
abo Tpollecy NepeTBOpEeHHs MePBUHHOMArMAaTHYHOT
MOPOJIY B MTOPOJLY, MO MPOHIIUIA CTAJIiF0 TOBTOPHOTO
aHarekcucy, abo peoMmop(izMmy: rpaHynodIacTe3 Ta
CIUIOIIEHHS KPHCTAJIiB KBapily; TpaHyno0nacres ia-
TiOKJIa3y; MipMEKiTi3amisl TOIBOBHUX IITATiB; Aedop-
MaITisl JTyCOK OIOTHUTY, iX XJIOPHUTH3ALISA, CEPUITUTH3a-
151 Ta METITU3aLis HOBOYTBOPEHHOT'O IJIarioKyasy.

MiHepallbHU# CKIaJ1; KMCIHi miariokias - 30%;
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MIKpOKIIIH + opToKia3 — 25%, kBapiy — 45%, xyopu-
Th30BaHa TeMHa ciroma (6iotur) 1-5%. AxuecopHi
MiHepanu: UUPKOH, MOHAIWT, allaTHT, a TaKoX py-
THJI, IO YTBOPIOETHCS TPH 3aMillleHHI 0i0TUTY XJIO-
pUTOM, MOXKJIMBO MarHeTHUT. BTopwHHI MiHEepamm —
CEepHUITUT Ta TIMHUCTI MiHEpaiv, TIAPOOKCHIN 3ai-
3a, kapOoHaTH.

Keapy yTBOpIOE i30METpPHYHI Ta CIDIFOCHYTI
kceHoMopdui 3epHa po3mipom Bim 0,1 g0 3 mm.
Haiinmomupenimum posmipom € 1,5-2 MM 1o J0BTil
oci. CrumrocHyTi (OpMH HEPITKO € TPaHOOIaCTOBU-
MH 3pPOCTKaMH TEKTOHOKJIACTOBOTO KBapIly, SKHI
chopMyBaBcsl 32 paXyHOK OJZHOCTOPOHHBOTO THCKY,
IO  CYNPOBOAXKYBaBCS  MOMEPEYHOI0  KPUXKO-
miacTuyHoo nedopmariiero (puc. la). Bmacue mi
3epHa KBapIly (popMyIOTh JiHIHHY CTPYKTYpY 1 Opie-
HTOBaHY MiKpPOTEKCTypy Tedii. 3epHa KBapIly Xapak-
TepU3yIOThCs neopMaIliiHiM 3racaHHAM, OJOKO-
BaHICTIO Ta HASBHICTIO TPINIMH MK CyO3epHaMHU.
Oco6mnuBicTIO KOH]Iryparii KpyImHUX 3epeH KBapILy
€ JpoOJeHHs, IJIacTUYHA HalpaBjieHa aedopmaris
Ta orulaBJeHHs (pparMeHTiB 3epeH. [pyruii pizHO-

(LY

Iy 4

ol an . vl
Puc.1. Mikpogororpadii arutitoigHoro rpasi

BUJl KBapIly — MHPMEKITOBHH, IO BHUHHMKAE MPHU
MDK3EPHOBIH B3a€EMOJIi1 TIOJTHLOBUX IITIATIB.

Kaniiioeuii nonvoeuii wuinam npercTaBIeHNN B
MOpoAl JBOMAa pPIi3HOBHUAAMHU: OPTOKJIAa3-Me30Iep-
THTOM Ta PEMIITIYACTUM MIKPOKIIIHOM. Me3oIepTuT
CIIOCTEPITaeThCS TITBKHU Y BHIVISII PETIKTOBUX 3e-
peH, MaiKe MOBHICTIO 3aMILIEHUX MiKpPOKIIIHOM.
XapaxkTepu3yloThesl JIAMEISIPHOI0 ME30IEPTUTOBOIO
OymoBoro. I'paTdacTuii MIKpOKIIH TpeICTaBICHHIA
3epHaMu i3oMeTpu4HOi hopmu po3mipom 0,2-1 mMm
(puc. 1b). [3BomerpuuHa ¢opma MoB’sA3aHA 3 KaTak-
JACTHYHOIO TPHPONOI0 YTBOPEHHS OKPEMHX 1HIH-
BUIB: APOOJICHHS, BHYTPIIIHE OJOKYBaHHS, TIOBTO-
pHE TUIaBIEHHA Ta TpaHyaUis. B kpymHux 3epHax
MIKpPOKIIIHY CIIOCTEPITraloThCsI BKIFOUEHHS PENIKTO-
BUX 3€pPEH CEPHIIMTHU30BAHOTO OJIroKiasy. B kpae-
BUX JIIJISTHKAaX MIKPOKIIIH 3aMilIy€ThCS MUPMEKITOM.
B3moBx TpimuH po3BUBAETHCSA MemiTH3amis. B skoc-
Ti BKIIIOYEHb B 00’€Mi KPHCTAJiB COCTEPIraroThCs
JIyCOUKH OI10THTY (YacTO XJIOPUTHU30BAHOIO) Ta
BKIIIOUCHHS IMPKOHY Ta MOHAIUTY PO3MIpOM [0
0,05 mm.

Ty, npoba [1A-2-4, CaI)OKpI/IMCLKI/If/'I“Kap’ep.

[pocBiuyrounii Mikpockomn, Hikomi+, 30inbmenHs 20 pa3 /
Fig. 1. Photomicrographs of aplitoid granite, sample PA-2-4, Old Crimea quarry.
Transmission microscope, nikol+, Magnification 20 times

Ilnazioxnaz penCcTaBICHUN OJIITOKIIA30M, Hali-
BiporiHime ABOX TreHepauiidl. Panus — pemikrosa
Ma€ KOpoIoBaHy Tabnuryacty (Gopmy, 3aToKOmomio-
Hi KOHTYpH, IIO YacTO NEPEXOIITb Y MIipMEKIiTH.
JIBiiiHMKOBa cHCTEMa NPAaKTHUYHO BiACyTHS. 3epHa
TUISIMUCTO TIENIITH30BaHi Ta CepUIIMTH30BaHi. Po3mip
Tabnu4ok 3pifka nepepuirye 0,3 mm. JIpyra reHe-
pauiss mpeAcTaBieHa TaONIUTYACTHMHU KpUCTaJaMH
130MeTpUYHOTO TabiTyCy, MEHII MEJTITH30BaHOrO, 3
OINBII-MEHII IPOSBICHHUM TOHKHM HOJICHHTETHY-
HUM JBilHMKYBaHHAM (puc. 1c). Mae kynbKononio-

Hi BKJIIOYEHHS] CHHTCHETHYHOTO MOUKIIITOBOrO KBa-
puy. dns wiei reHepanii He MpUTAaMaHHI peakLiiHi
CITIBBITHOIICHHS 3 MIKPOKJIIHOM Ta KBapiiom. Cxo-
JKe, 1110 BiH KPUCTAIi3yBaBCs Pa3oM 3 MiKPOKITiHOM.
biomum — ronoBHUI TEMHOKONIPHUI MiHepail.
Bin crnocrepiraerbcsi B IHTEPCTUIIHHOMY MPOCTOPI
MDK 3€pHaM{ IHIMAX TOPOAOTBIPHUX MIiHEPAiB.
Po3mip 3epen Giotuty Haituactime 0,3-0,6 mm. Horo
3epHa MAalOTh «PO3TATHYTHUH» PEKPUCTAII30BaHUM
BUIVISZ, OOJISIMOBYIOUH 3€pHA KBapIly, a00 MOIbOBHX
IIMAaTiB, 1 MiJKPECIIOTh OPIEHTOBAHY TEKCTYpPY
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(puc. 1c,d). IImeoxporoe B T'yCTO YepBOHO-OypHX
TOHAX, KOJIp HACHYEHHH 710 HETPO30POTr0 B IUIONIH-
Hi Ng-Nm. Jlycku nedopmoBaHi, B IesSKUX CHOCTe-
piraroThcs KiHK-OaHJM, a TaKOX PO3INCIUICHHS B
TOPIISIX 3€PeH, IO BKa3ye Ha MPOLECH TpaHcIpecii —
3CYB-CTHUCHEHHS. Ma€ IMOOAMHOKI BKIIFOYEHHS arma-
TUTY, MOHAIIUTY Ta [IUPKOHY.

Lupkon — cBITIO-XOBTi, OypyBaTo-poxeBi 10
CBITIIO-OypUX MPHU3MATHYHI Ta KOPOTKO-TIpHU3Ma-
TUYHI MaJOKOHOMOMIOHI KPUCTAIH 3 JEII0 3a0KPYT-
JICHUMH KOHTypaMmu. B orpaneHHi kpuctaiiB 6epyTb
y9acTh TpaHi MPU3MH 1 HaitgacTime 060X Oimipamif,
3 MEepPEeBaKHUM PO3BUTKOM OJIHI€T i3 HUX, IO 00yMO-
BJIIO€ TIEpEBaYKaHHS KPUCTAIIiB IUPKOHOBOTO THITY.

SIK  TIOOOWHOKI  TPAIUIIOTBCS  BHIOBXKEHO-
MPU3MATHYHI CBITIO-POXKEBI CHIIBHO TPIIIUHYBATI
kpuctanu (puc. 2 ¢, g, (91)).

B momipoBanmx 3pizax (pHC. 2) BHSBISIETHCS
CKIlaiHa OymoBa OLIBIIOCTI KPHCTANiB IUPKOHY,
00yMOBJIeHa HasIBHICTIO Pi3HOPITHMX SIAEp Ta, Iepe-
Ba)KHO, BITHOCHO TOHKHX 00050HOK (puc. 2 a-d, f-j
(f1-j1). B He3HauHil KiTBKOCTI MPHUCYTHI KPHUCTAIH
0e3 saep, CKIaIeHi BUKIIIOYHO ITHPKOHOM O0OJIOHOK
(puc.2 d, e, k (k1)). Cepen smep MOXHA BUAUIATH
JNEKUIBKA TUIIIB:

- Ilpw3marudHi, OTHOPITHI CUIBHO TPIMIHHYBA-
Ti 3 30KPYIJICHUMH KOHTYypaMH, 1110 XapakTepHi JIs
KJIACTOTCHHUX KpucTaliB (puc. 2, a, b,  (f1));

-  BupopxeHO-IPU3MAaTHYHI OTHOPITHI TPINTH-
HyBari (puc. 2 C, 9);

- IlpusmaTHuHi 3 TOHKOIO «MarMaTuyHOIO» 30Ha-
JIBHICTIO Ta 3a0KPYIICHUMH KOHTYypaMu (puc. 2 i (i1);

- Ilpu3Maru4Hi 3 HU3BKAM JIBO3AJIOMJICHHSIM
(puc. 2 T (fy).

Puc. 2. MikpodoTtorpadii nomipoBaHux 3pi3iB KpUCTaIiB IUPKOHY i3 allTiTOIIHOTO TPaHiTy, npobda [1A-2-4,
Crapokpumchkuii Kap’ep. ITossipusariifHuii MikpOCKOIT, Ha TIPOCBIT: a-K — 3a OTHOTO HIKOJIS,
f1-k1 — Ti x xkpucranu (f-K), Hikomi cxpemieni /
Fig. 2. Photomicrographs of polished sections of zircon crystals from aplitoid granite, sample PA-2-4, Old Crimea
quarry. Polarizing microscope, on the aperture: a-k - for one nikol, f1-k1 - the same crystals (f-k), nikols crossed

HasBHiCTB pi3HOpITHUX A1ep B CepeauHi KpHUC-
TaJiB aKIeCOPHOTO IUPKOHY (IUB. pHC. 2) 3 BUCO-
KOO JIOJICIO BipOTIHOCTI JI03BOJISIE€ IPUITYCTHUTH, 1110
rpaHitd copMyBanucs B pe3ysbTaTi OUIbII paHHIX
ybTpaMeTaMOp(idHUX MEPETBOPEHb OCAJOBHX (BYII-
KaHOT'€HHO-0CaI0BHX ) TTOPI/I.

Monayum npeACTaBICHUIA JBOMa PI3HOBHA-
mu: 1) kpymni (>0,1 MM) Oypo-KOpHYHEBI, TEMHO-
KOPHYHEB] O Mailke YOpHUX HEPiBHOMIPHO OKpa-
IIeHI HE MMPO30pi KPUCTAIH, IEPEBAKHO TAMITYIITKO-
Moai0HOT1, 3pijKa MCEBAONPU3MATHYHOT (hOPMH Ta iX
ynamku. Popma 3epeH CHIIBHO 3a0KpYIVIeHa, yCKila-
JHEHa BHCTyNaMH Ta 3aruOneHHs; 2) JpiOHi
(<0,071) cBITI0-KOPUYHEBI, KOPHYHEBO-XKOBTI TIEepe-
Ba)XHO NMPO30Pi MaMITyIIKONOAIOH1, TMCKOMOMIOHI Ta
130METpUYHI, YaCTO O3alli3HEeHi (HammiBIpo30pi) 3ep-
Ha. O3aJli3HEHHS B MEPEBaXKHiM O1IBIIOCTI HE PIBHO-
MipHe, Hal4acTille KipouykaMy TiIpOOKHCIIB 3aii3a
MOKPUTHMH € OKpEMI TUISHKHM MOBEPXHi KPUCTAIIB.

B nomipoBaHuX 3pizax BUABISAETHCS ASsiKa HE-

OTHOPIAHICTh BHYTPIIIHBOI OYTOBU KPHUCTAIIB MO-
HaruTy (puc. 3), M0 BUpakeHa B HE3aKOHOMipHOMY
(XaoTHYHOMY) PO3MOMiNII 3a0apBIICHHS, HAsBHICTIO
tpitmH (puc. 3 &, f, g, h, j, K) Ta mi3Himumu gopoc-
TaHHSIMH JICHO CBITIIIUM MOHauTOM (puc. 3 a-d,
f). Ha marm momisi e JopocTaHHs 00yMOBJIEHO Ha-
KIIaJIaHHSIM peoMOp(IUHUX MPOIECiB, IO JIOCHTH
YITKO CHHXPOHIZYETBCSI 3 TpaHyj1001acTe30M Ta
CIUIOLLICH