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NIPUT-KAPBOHATHA ACOLIALIA.
O3HAKM NICNAQIArEHETUYHUX NMPOLIECIB
Y NANEOLEHOBUX ®JILLOBUX BIOKNAOAX

CKMBOBOI 30HMN YKPAIHCbKUX KAPMAT

JocnmimkeHo B3a€MHI TPOPOCTaHHS MiHEpalliB MipUT-KapOOHATHOI KaTa-MeTareHeTHYHOI
(micnsapiareHeTHYHOI) acomiamii y ¢IimoBux Bigkianax naneoneHy Cku6oBoi 30HH YKpaTHCHKUX
Kapnar. Buznaueno, mo nepudepiiiHi 9acTHHM BiAKOJIB 3epeH HMIPUTY MICTSATH BKPAIUICHHS H
MIKpOIIPOXHIKK KapOoHatiB. HaroMicTh kapOOHATHI NPOXMIIKK NPOHU3YIOTH MIPUTOBI 3epHa 3
YTBOPEHHSM MepeKi TOHKHX IPOpOcTaHb. 3po0JIeHO BUCHOBOK, IO Taka MiHepajbHa acoliallis
Morja copMyBaTHCs BHACIIIOK MMICIsAIareHETHYHUX IEPETBOPEHb y MOPOIaX.

Kniouogi cnosa: miput, kapOOHaTH, MiHEepalbHa acolliallis, BTOPUHHI MiHEpaJi, AiareHes,
¢omim, maneoneH, Ykpainceki Kapnartu.

Bigomo, mio niareHeTH4He pyaHE MiHEpaJlOyTBOpPEeHHS y Biakianax ¢aimosoi dopmariii
IIpUypoYEeHe, TOJIOBHO, 10 BIAKIAAIB HWKHBOI Kpeiau (cracbka, MIMIOTChKA CBITH) Ta OJIIro-
IeHy (MEHLIITOBA CBiTa), sIKi HAUO1TBIIIE 30arayeHi OPraHiYHO PEYOBHHOK. Bunagku Takoro
PYAOYTBOPEHHS Y BifKIagax sipeMYaHCHKOTO TOPH30HTY (ITAJICOIEH) Ta MaHSABCHKOI M OMCT-
PHUIIBKOI CBIT (€0IIeH), BOUYEBHUIb, TIOB’sI3aHI 3 TEKTOHIYHUMH OCOOIHMBOCTAMHU TepHUTOPIi. J{is
KapraTcbkoro perioHy 3arajioM XapakTepHE BTOPHHHE PyAHE MiHEPAJIOyTBOPEHHS CTamii
TIOTeHHOTO eMireHe3y, M0 PO3BUBAETHCA B MOPOaX 3 BTOPUHHOIO MOPHUCTICTIO, POPMyBaHHS
AKOI IOB’s13aHE 3 BUIYTOBYBaHHSAM arpeCHBHHUMHU TEPMaJIbHUMH BOJaMU. MU IOCIIHKyBaIH
MiCIAgiareHeTHYHI TTPOIIECH, SIKi BiOyBarOThCS B OCAZOBHX TOBIIAX majeoreHy CKuOoBOi
30HU YKpaiHcbkux Kapmnar, st BUSIBICHHS 3B SI3Ky MK MIPOIIECAMHU JIITO- i PYAOT€HE3Y.

Mera cTarTi — cXapakTepu3yBaTh KaTa-MeTareHeTW4HY (ITicIisiaiareHeTH4Hy) IMipuT-Kap-
OOHATHY MiHEpaJIbHY acoIliallito i JOCIIAUTH 11 poJib y Mpolecax pyaoreHesy.

[MicnsniareHeTHYHE MiHEPAJIOYTBOPEHHS MU JIOCIIKYBaIU Ha 31 JiNSHIN 3 TPOsIBAMH Mi-
JTHOT MiHepaJi3anii, ska INpejcTaBlieHa TaKUMH MOP(OTCHETHYHUMH THUIIAMHU: BKparuIeHHs
CaMOpOJHOT Mijli B 30HaX JpOOJIEHHS B 3€JIEHHUX apriliTax; BKPAIUICHHS 1 IPOXHUIKH XaJIbKO-
MiPHUTY, YaCTO B aCOMIaIlil 3 MPUTOM i XaJIbKO3NHOM; MAJIAXiTOBI MPUMA3KH 1 3€pHA CaMOPOJ-
HOI MiJli HETIPaBUIBHOT (OPMH PO3MIPOM 2—3 MM Y CBIKHX BiJKOJIaX MiJ€BMiCHUX TPaBEIiTiB;
HAJIBOTH MallaXiTy y MpOIIapKaX 3eJeHKYBaTHX apTiliTiB i JIH30MOAIOHUX BUAUICHHAX ajcB-
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posity (y 4epBOHMX aprijiiTax), 10 MPUYPOUEHi 10 IUIOLIMH HalllapYBaHHs; HAJbOTH, KIPOUKU
1 TOHKI IPOXKIWIKA MaJaxiTy B IpOMIApKax 3iM’SITHX YepBOHO-OypHX apriliTiB Ta B IJIOMIMHAX
JPIOHUX TPILMH Y HUX; MPOXKWIKH KAJIBIHUTY, Y SAKAX KAJIBIMUT aCOLIIOE 3 MIPUTOM 1 Majiaxi-
ToM. Bukonano reosoriusi, nerporpadivni it MiHepasnoriysi (miput, kKapOoHaT, KBapll, Cepu-
IIUT) AOCITIHKCHHS.

PesynbpraTi HamMX MoIepeHUKIB 1 BUKOHAHI HAMH PaHille JITOJIOrO-CTalialIbHI H MiHe-
pasoro-reoximiuHi gociijukeHHs [1-9] nany 3Mory BH3HAYMTH Pi3HI CTYIEHI IepeTBOPESHHS
BIZIKJIA/IIB MaJICOIIEHyY Ha MPUKJIAJl MiCKOBHKIB sSipeMYaHChKOro ropu3onty CkubOoBoi 30HU i
BUIIUTATH XapaKTEepHI MiHEpaJdbHI THIM HEMEHTY: I JiareHe3y — TIMHUCTHH, TIHHHUCTO-
KapOOHATHUI; [UIA KaTareHe3ly — KapOOHATHWH (KaJbIUT, TOJIOMIT), BYTJIMCTHH, TIUHUCTO-
KPEMEHHCTHH; Ul MeTareHesy — KapOOHATHUH (IOJIOMIT, aHKEPHUT), KBapLOBHIA, CIIOJHUCTO-
kBaproBuii. Ha mifcTaBi BUKOHAHUX MOCTIKCHb MH BUAUIIIN IPOTPECHBHHUM JIITOTE€HE3
(100-175 °C), sxuii OXOIUTIOE TPOILIECH KaTa- W MeTareHesy, 1 perpecHBHHH JIiTOreHe3 (10
100 °C), xonu BigOyBamucCs MPOLECH TilepreHesy, yCKIaaHeH HU3bKOTEMIIepaTypPHUMH Tif-
poTepMaJbHUMHU TposiBaMH. [1if 4ac mepeTBOpeHb 0CaJA0BHX IMOPiN TEMIEPATYpPHUI PeXHUM i
3naueHHs1 pH ta Eh cepenoBuia nocriitHo 3MiHIOBJTUCE.

Ha nocnimkenux ainsHkax (BiACIOHEHHSX) MaJCOLCHOBUX BIIKJIaIiB 3alPOINIOHOBAHO BH-
JIUIATH 3a TEHE3UCOM Taki pyIHI MiHepaybHi acowiauii: 1) MA 30HHM rineprenesy; 2) ocaaoBo-
JliareHeTH4YHy HIpUT-XPHU30KOJIOBY; 3) Kara- il MerareHeTHuHy (abo micisijiareHeTH4Hy) ITi-
puT-xKapOoHaTHY; 4) TiAPOTEPMaIbHO-0CA/I0BY (HM3BKOTEMIEPATypHY) XaJbKOIipUT-OOPHIT-
MAaJIaxiToBY.

Kara-merarenernyna (micisaiareHeTHYHA) MiHEpaIbHa acOMiallis MPeICTaBlIeHa TiPUTOM,
KapOOHATOM, KBAapIIOM i CEpHUIIUTOM. MiHepaau yTBOPIOIOTh MPOKMIIKOBI BKpPAIUICHHS W BH-
TOBHIOIOTD IIEMEHT Y TIOPOJi.

VY 30HaxX CWJIBHOI TPIIIMHYBATOCTI I OpEeKYiFOBaHHs MOPIA Mipum MICTUTHCS B OCHOBHIN
Maci mimanux Opekuiit. [Ipoxunku miputy 3aBtoBiikd 0,01-0,20 MM TpamisioThCs 5K I10-
3JI0BX, TaK 1 HaBXpeCT HamapyBaHHs Mopoau. Haibinplry KiNbKiCTh MIPUTOBHUX IMPOKUIIKIB
MU BHUSBWIN y T'paBeiTaX 1 pi3HO3EPHUCTUX CJIAOKO BiZICOPTOBAHUX IMICKOBHKAX Ha IUISHII
[MinOyx-SApeMyancrka, 1e B 30HI pO3IIOMY BiJCIOHEHI 3€IEHKYBATO-Cipi TIIMHU MOTYXHICTIO
35 cM 3i CKymueHHSIMH TipUTY po3mipom 1o 1,5 cm.

Komip minepamy 6:migo-KOBTHIA, TBepAicTh cTaHOBUTH 0,0—6,5. Oxpemi 3epHa 3amimeHi
TiApOKCHIaMH 3aii3a.

[Ti3Hiwi 3epHa MIPUTY YacTO aCOLIIOIOTH 3 KapOOHATaMM, YTBOPIOIOYM 3 HUMH TiCHI IpO-
pocrannst. [lepudepiitHa yacTiHA BiAKONIB 3epeH MIPUTY MICTHTh BKPAIUIEHHS 1 MIKpOIpO-
JKWIIKU KapOoHatiB. Lli mpoxxuiku 6e3nanHo MPOHU3YIOTh HMIPUTOBI 3epHA W yTBOPIOIOTH CiT-
4acTi MpOpOCTaHHs (AWB. PUCYHOK). [HKONM MIpUT TparuIsieTbesi B OCHOBHIM Maci HilaHux
Opekuiii. ¥ Takmx MICISMX CHIBBIIHOIIEHHS OCHOBHOI Macu Opexdiid (HpuTy) i KCCHOJITIB
BMICHOI ITOPOJIN YaCTO CTaHOBHUTH ~1:1.

Kapéonam y 30Hax OpeKdilOBaHHS I IHTEHCHBHOI TPIIIMHYBATOCTI PO3BUBAETHCA IO iPH-
Ty y BUTTISAI TOHKHAX IMPOKWIKIB a00 Mepeki TOHKUX MPOCidoK. Y nuridax MiHepan miarHoOC-
TOBAHO 3a MEPIaMyTPOBUMHE KOJIbOpaMH iHTEpdepeHIlii.

Cepuyum YyTBOPIOE TOHKO3CPHHUCTI APIOHONYCKOMOIOHI arperatd, moaekyau (opmye
NIpUMa3KH Ha IIOBEpPXHi 3epeH IipUTy, TpaIsleThCcs B acoliamii 3 KBapoM i kapoonartom. Lle
BTOPMHHMI MiHEpaJl, SKMH PO3BHHYBCS I10 TTIAYKOHITY.

Keapy HasBHWI Y BUTIIAII TOOAWHOKIX 3€PSH HEMPAaBUILHOI (hopMu B acormiarlii 3 kapoo-
HaTOM. Y mumiax ImiJ MiKpOCKOIIOM MiHepan 0e30apBHUH, YNCTHH, 3 Ay’KE€ HU3BKHM PEIbe-
(oM 1 MOKa3HMKOM 3aJIOMJICHHS, He Habarato OUIBIINM, HIK y KaHaJChKOro Oanb3amy — 1,55,
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31 3BUMHUMH [UTSI KBapIly OUTHMH KOITbOopaMHu iHTep(hepeHIlii, mpoTe HE3BUIHO Pi3KUM XBIIISC-
THM 3aracaHHsM, SIK€ Haraaye Xailel0HOBE.

IIpopocranns kapboHartis (Oine) y 3epHax HipHTY (Cipe) Ha IUISHI
p. IIpyTens-Uumuroscskuit (po3mip 3epeH — 2—3 MM):
a — TOBEpXHs 3epHa MipuTy, X 50; 6 — BHYTpilIHS YacTHHA 3epHa miputy, X 200.

Le cBiquuTh Npo XaJleJOHOBY NPUPOJY KBaplly, SIKU PO3BUHYBCS 110 XaJLEAOHY ITiJ] Yac
Horo nepexpucranizamii (Ha BiAMIHY BiJl XBHJISICTOTO 3aracaHHs yJaMKOBOI'O KBaplly, Y SIKOTO
BOHO Ma€ HaKJIaJIeHNWH, BTOPHHHUN Xapakrtep). KBapi y moposi yTBOproe ieMeHT 3aroBHEHHS
TIOpP: BiH BUIIOBHIOE LIEHTPAIBbHI YaCTHHU T10P, SIKI 110 repudepii BUCTEIEH] XaIleJOHOM.

OTxe, BHKOHAHI MiHEpaioro-nerporpadidni JOCTIHKEHHS 3acBIAUMIN, IO TEPUTCHHI
yTBOpeHHs maneoneHy CkuOoBoi 30HM YKpaiHcbkux Kapnar 3a3Hann BTOPHHHHUX TI€PETBO-
peHb. SIckpaBuM JI0Ka30M LBOTO € MipUT-KapOOHATHA acowiallis, sika BiJirpaia CBOK pojb y
MOCIIZIOBHOCTI (popMyBaHHs eMireHeTHYHOT MiHepasi3alii B maneoneHoBux Biakmanax. [lipur
NPEe/ICTaBJICHUI 3epHaMH, IO MPOHU3aHI TOHKMMHU KaTareHeTHYHUMH TPOXKHUIKaMu KapOoHa-
Ty, 1HO/II — MEpPEeXEeI0 TOHKHUX MPOCIUOK, BUIIOBHEHUX KapOoHaToM. Ha moBepxHi 3epeH mipury
MOJICKYIN HasiBHI NPUMa3KN CEPHLUTY, KUK copMyBaBcs IO TJIAYKOHITY. Y HE3aKOHOMIp-
HUX 3POCTKax 3 MIPUTOM TPAIUIIETHCS KBApI, SIKUH PO3BHHYBCS 110 XAJIEAOHY ITijJ 4ac Horo
TepeKpUCTaTi3aii.
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PYRITE-CARBONATE MINERAL ASSOCIATION.
SIGNS OF POST-DIAGENETIC PROCESSES
IN PALAEOCENE FLYSCH DEPOSITS
(SKYBOVA ZONE, UKRAINIAN CARPATHIANS)

We studied post-diagenetic processes occurring in the Palacocene sedimentary strata of the
Skybova zone (Ukrainian Carpathians) to identify the relationship between the processes of litho-
and ore-genesis. Our goal is to characterize the cata-metagenetic (post-diagenetic) pyrite-carbo-
nate mineral association and to investigate its role in the processes of ore genesis. Geological,
petrographic and mineralogical (pyrite, carbonate, quartz, sericite) studies of Palaeocene sedi-
ments have been performed.

The results of our previous lithological-stage and mineralogical-geochemical studies made it
possible to determine different degrees of transformation of Palacocene sediments on the exam-
ple of the Yaremchanskyi horizon sandstones (Skybova zone). We distinguished progressive
lithogenesis (100—175 °C), which covers the processes of catagenesis and metagenesis, and re-
gressive lithogenesis (up to 100 °C), when hypergenesis processes complicated by low-tempera-
ture hydrothermal manifestations took place.

The following mineral associations have been distinguished: sedimentary-diagenetic pyrite-
chrysocolla, cata- and metagenetic (or post-diagenetic) pyrite-carbonate and hydrothermal-sedi-
mentary (low-temperature) chalcopyrite-bornite-malachite.

The object of our research — post-diagenetic mineral association — is pyrite, carbonate, quartz
and sericite. Minerals form streaky impregnations and fill the cement in the rock.
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Late pyrite grains often associate with carbonates, forming close intergrowths with them. Pe-
ripheral parts of pyrite grains contain impregnations and microveinlets of carbonates. Instead,
carbonate veinlets penetrate the pyrite grains to form a network of fine intergrowths.

Sericite, which has been developed on glauconite, forms fine-grained flaky aggregates,
sometimes forms gouges on the surface of pyrite grains and occurs in association with quartz and
carbonate. Quartz evolved on chalcedony during its recrystallization, as evidenced by the unusu-
ally sharp wavy extinction (in the sections under the microscope), which resembles chalcedony.

Undoubtedly, the pyrite-carbonate association played an important role in the sequence of
epigenetic mineralization formation in the Palacocene sediments of the Skybova zone in the
Ukrainian Carpathians.

Key words: pyrite, carbonates, mineral association, secondary minerals, diagenesis, flysch,
Palaeocene, Ukrainian Carpathians.



