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BuknameHo pe3ybraTi HOBHX IOCIIIKEeHb KepcyTUTiB i3 mammpodipi [TokpoBo-Kupiicbkoro macusy [1praszop’s (Ykpa-
THCBHKWIA IIUT), 3MiICHEHO MOPiBHAHHS MiHEPAIOro-TIeTporpadivHmX i XiMiYHMX 0COOIMBOCTEl KEPCYTHTIB i3 TaMmpodipiB
3 KePCYTUTaMH 3 iHIMMX TaKOBMX (MiKpOraOpoimiB) Ta TUIYTOHIYHUX (ITiPOKCEHITIB) MOPII IIbOTO MAacHBY, KAMIITOHITIB
X1ibomapiBChKOTo Kap’epy Ta MipoOKCeHiTiB XOMyTOBCHKOr0 MacuBy. ITOpiBHSIHO KPHUCTAIOXIMIUHI XapaKTePUCTUKH J0-
CITIKYBAHUX KEPCYTUTIB 3 TAKUMU iHIIMX aMdiooniB [Tpna3op’s. 3a XiMiuHUMM CKJTaIoM KEPCYTUTIB OLliHEHO PT-yMOBHI
ix yrBopeHHs B MaigHux moponax I[1pra3os’s. OCHOBHUME 0COOIMBOCTSIMU XiMIYHOTO CKJIaTy KEPCYTHUTY 3 KEPCYTUTOBUX
namnpodipis [IKM e nesucoxuit mict TiO, (4,3—5,8 %; wo sinnosinae 0,5—0,68 ¢. o0.) Ta ALO, (10 11,4 %). 3a He-
BHCOKMM BMiCTOM IJIMHO3EeMY 0 HUX MOAiIOHI KepcyTuTH 3 adipoBoro radpoiny i mipokceHity IIKM. Kepcyruram 3 iHmmx
nopin [1puas3os’s BIacTUBMII BULIMIA BMIiCT rimHO3eMy (Oimbiuimii 3a 12,3 %, vacrine — 3a 13 %). Bubipka kepcyTuris i3
namnpodipis [IKM He € ogHOpigHOMWO, 1110 CBITUMTHL IIPO Bapiallil yMOB YTBOPEHHSI Mopia. bimblnocTi ocaimkeHnx Kep-
cyrurtiB [1pna3oB’st XxapakTepHa MarHe3ianbHiCTh Brmia 3a 0,55. BUHATKOM € (hepOKepCyTHT i3 MeraKpuCTajIiB KAMIITOHITIB
Xnibogapisku (#Mg = 0,43). [lepeBaxHiii 6i1bin0cTi KepeyTuTis [1pra3os’s BlacTUBMIA BUCOKUIt BMICT JyriB (moHan 3 %).
3a KpUCTaIOXiMiYHUMU XapaKTeprucTUKAMK KepcyTUTH [1pna3oB’ss CyTTEBO Bilpi3HSIOThCA Bill iHIIMX aM@iboJIiB paitoHy.
YrBOpeHHI0 KepeyTuty 3 MadiuHux mopin [Tpra3oB’s BiAmoBigaloTh yMOBU BHCOKOI (PYTUTUBHOCTI KUCHIO, (DePOKEPCYTUT
3 KAMITOHITIB XTi00TapiBK! YTBOPUBCS 3a OTO CepenHbol (YTiTHBHOCTI.

Karouosi caosa: xepcytut, nammpodip, Macbitosi naiiku, mipokceHitu, ITokpoBo-KupiiBcbkuil MacuB, KaMITOHITH XJ1i00-
napiBcbKoro Kap’epy, I1pra3on’s.

Beryn. AM@i0oa 3 minBUIlIEHUM BMIiCTOM TH-
TaHy — KepCyTMTOBa poroBa oOMaHka, Jajii —
KEPCYTUT, € MAJOIOIIMPEHNM MiHEpaJIoM SIK
B mopoaax YkpaiHcbkoro mwuta (YII), Tak i
cBiTy. ¥ MoHorpadgii, NpucBsiueHili MiHepaio-
rii [1puazon’s [14], 3ragaHo TiAbKM KEPCYTUT i3
KaMIITOHITiB B paifoHi ¢. XJibomapiBka 3 TOCH-
JIaHHSIM Ha poboty [16]. Ha manuii yac ximiy-
HUM CKJIam KepCYTUTY 3 KaMIITOHITOBOI HaliKu
X71ibomapiBCbKOTO Kap’€py BUMIpSHUIA 3a J0-
TMTOMOTOI0 MiKpO30HI0BOTO aHami3y [12].

V Ilpuazoscrkomy Merabmoui YIII, ne nocutsb
MOLLMPEHi iHTPY3MBHi cyOTy>KHi MaiuyHi MOpoIH,
KEPCYTUT 3raJlaHo B OIUCI LIMX MOPif, HaltuacTille

MipOKCEeHITIB [15], ajie AiarHoCTHKa MiHepaty IPyH-
TYETBHCS TUIBKM Ha HMOro ONTUYHUX XapaKTepuC-
TUKax. Y 3rajaHiii MoHorpacdii HaBeIeHO ONTUY-
Hi Ta XiMiYHi XapaKTepUCTUKU JIUIIE KEPCYTUTIB
3 IMMPOKCEHITiB XOMYTOBCHKOTO MacHBYy 3a [8§].
HeionaBHo ouH 3 aBTOpPIB J€TaJbHO JOCIi-
IuB KepcyTtutoBi Tamripodipu™® ITokpoBo-Kupi-
iBcbkoro MacuBy (ITKM) ITpuazos’s [4]. ¥V nux
IIOpOIax KePCYTUT € TOJIOBHUM ITOPOIOYTBOPIO-
BaJIbHUM MiHepajioM. Y poOori [4] mopiBHSIHO
kepcytutH i3 [1puazor’s (3 mammpodipiB [ITKM

* 3 TakKMM BU3HAYEHHSIM 1 Ha3BOIO L€l MOPOIMN He
MOTOMXYEThCSI 3aCTYMMHUK TOJOBHOTO peaakTopa
C.T. Kpusnik.
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i KaMMTOHITIB XJi0ogapiBKM) 3 KepCyTUTaMu
yasrpaMadiTiB i KaMnToHiTiB HoBOyKpaiHChKO-
ro naitkosoro 1noJst Inryasckoro mera6yioky YIIT
[3, 13]. ¥ wii1 cTaTTi BUKJIaIEHO PE3yIBTAaTU I10-
piBHSIHHS KepcyTuTiB [1pra3os’s Mix co6oro i 3
noAioHUMU ampibosamMu CBITY.

AM}iboau € yyTAUBUMM iHIUKatopamu PT-
YMOB YTBOPEHHS MOPi, a XiMiYHUI CKJIaa Kep-
CYTUTY SIK BMCOKOTEMIIEPATypHOIO MiHepasy
MOXe BigoOpaxkaTu cKJiaj BuxigHux mMarm. Jlo-
CJIiIKEHHS IbOTO BUCOKOTUTAHUCTOTO aMpibo-
JIy HaJia€ BaXXJIMBY METPOJIOTIYHY iH(hopMallilo,
SIKYy MU cOpoOyBaiv po31ndpyBaTu.

Mertoro Li€i podoTH BU3HAUYECHHS TUITOMOP(HHUX
O3HaK KEPCYTUTIB 3 iHTPYy3UBHUX yTBOpeHb, ITok-
poBo-KwupiiBcbkoro macusy (ITKM), 3’sscyBaHHS
iH(DOPMATUBHOCTI LIMX O3HAK IJIs OLiHKUA PT-
YMOB KpUCTaJli3allil KepCyTUTBMICHUX MOPiJI.

MeTtoauka mocJimkenb. JloCHiJKeHHSI BU-
KOHAHO 3a KepPHOBMM MaTepialoM IIMOOKMX
cBepmioBuH 36 Ta 34, npobypeHux B [TKM.
Ileit marepian OyB J100’SI3HO HaJaHUK IMPO-
decopy C.I. Kpuniky HavanpHuUKoM Ilpm-
a30BCbKOI KOMILIEKCHO-T€O0J0riYHO1 HapTii
C.M. CTpeKo30BUM.

ITeTporpadiuyne BUBYEHHS 1LTi(hiB BUKOHA-
HO B IHCTMTYTI reoximii, MiHepaJorii Ta pyao-
yrBopeHHs iM. M.I1. Cemenenka HAH Yxkpai-
Hu (IF'MP, m. KuiB) 3a 1ormomMoroimo onTUYHO-
ro nonasipusauiiitHoro Mmikpockony FECLIPSE
LV100POL (Nikon). Mikpo30HIOBi TOCTiTXKEH-
HSI XiMIYHOIO CKJaday KEpPCYTUTIB 3 KEpCYTH-
TOBUX JTaMTIpodipiB — Ha PEHTIeHiBCHKOMY
MikpoaHainizatopi JXA-8520F (JEOL, SlnoHis),
OCHAILIEHOMY IT’ITbMa CIIEKTPOMETPaMU 3 XBU-
JpoBoto aucnepciero (WDS) B THcTuTyTi Nipu-
pomHmunx HayK CroBambKoi akameMii HaykK
(Bimminenns y m. banceka bucrpuiis).

XiMIYHUMI CKJ1aJ KepCYTUTIB 3 iHIINX AAKO-
BUX MOPiJ i mipoKceHiTiB BuMipssHuii B ITMP 3a
JIOTIOMOr0I0 PEeHTIeHiBCbKOI0 MiKpoaHai3a-
topa JXA-733 (JEOL, ‘nonis) Ta pacTpoBOTO
eJEKTPOHHOTro Mikpockomna JSM-6700F, o006-
JIATHAHOIO E€HEeProJUCIIePCIiHOI CHUCTEMOIO
1151 MikpoaHanizy JED-2300 (JEOL, AnoHis).

XiMiuHMI cKJIag Ta MiHepajoro-rnerporpa-
¢iuHiI XapaKTepUCTUKU KEpCyTUTy 3 XJiboma-
PiBCBKOTO Kap’epy B3gTo 3 myoOJikaitii [12] (3pa-
30K 6 — MIiKpo30oHA0BI mochimkeHHs;, ITMP,
a"anituku [.M. bonmapenko, JI.I. KanyHiko-
Ba). XiMiuHMI CKJ1aJ KEPCYTUTIB 3 MiPOKCEHITiB
XOMYTOBCBKOTO MAacuBY — 3i CTarTi [8§].

I'eosioriune moJI0KeHHS KepPCYTUTBMICHHX I10-
pin. [deBoHchkuii ITokpoBo-KupiiBcbkuii Ma-
cuB (ITKM) posramoBaHuii y cxinHoMy Ilpu-
a3oB’i, B 30HI 3uimeHyBaHHS [lpmazoBchKko-
ro Merabsoky Ykpaincekoro mura (YII) Ta
ckJiagyactoi cTpykrypu Jlonbacy. Macus ckia-
IIEeHWIl ITTIOBHOKPUCTAIYHUMU  CYOIY:KHUMH
IHTPY3UBHUMU Ma@iT-yabTpaMadiToBUMU IO-
poramu (TipoKceHTaMU Ta rabpoigaMi) JeBOH-
CbKOTO BiKY, SIKi BiITHECEHO 10 MPHUA30BCHKOTO
(D2_3pr) KOMIUIEKCY, Ta JIYKHUMU MOpOoAaMUu —
HedeNiHOBUMU Ci€EHITAMM i MajdiHbiTaMu, IO
HajeXaTh IO ITOKPOBO-KHMPIIBCHKOTO KOMII-
JIEKCY (D3pk). 11i moponu iHTpymoBaHi 6baraTbma
JlaiilkaMM Bifl yJIbTPAOCHOBHOTO /10 CEPEIHbOrO
CKJaay, SIKi HajexaTb JaKOBOMY KOMILUIEKCY
(D,). Haiikosi mopomu, 3riaHo 3 [5], mpeacTas-
JIEeHi MOHUMKIiTaMU, KaMIITOHITaMU, AiabazaMu,
rabpo-miadazamMu, AiabazoBUMHU TMopdipuTamMu
Ta TpaxigoJiepuTOBUMU MOpipuTamu.

VYV T1KM KepcyTUT y HEeBEJIMKild KiIbKOCTI € B
MaiT-yasrpama@iToBux nopogax Npua3oBCbKO-
ro Ta 1ailKOBOr0 KOMILIEKCIB, ISl JTY>KHUX 0PI/l
ITokpoBo-KupiiBcbKOro KOMILIEKCY BiH HE Xa-
pakTepHuii, TyT po3BuHyTi Ca-Na amdidonu [9].

Tina kepcyTutoBUX daMnpodipiB Oyau po3-
KpuUTi B 32001 CBEPIJIOBUHU 36, ITpoOypeHol B
ueHTpaibHiit yactuHi [TKM, Ha rimnouni 295,0
Ta 300,0 M, e BOHU TTPOPUBAIOTH CEPEeIHbO3EP-
HUCTi rabpoiay Ta MipoOKCEHITU MPHUA30BChKOTO
KOMILJIEKCY (D2_3pr). Takox KepcyTUTH BUSIBIIE-
HO MiKpPO30HIOBUM aHaIi30M B JAWKOBHUX TijlaxX
TTKM: mopdipoBux amdidon-TuTaHOMarHeT -
TOBUX MiKporabpoigax (3p. 34-123,5), adipoBux
Mikporabpoimax 3 JIOromiT-TiTaHOMarHeTUT-
KJIiHOIIPOKCEHOBOIO OCHOBHOIO MacolIo (3p. 36-
236,2) Ta pyaHUX HipoKceHiTax (3p. 36-185,8).

Minepanoro-nerporpagiyHa XxapakTepucTUKA
KepCYTHTBMICHUX Topin. Kepcymumogi aamnpo-
¢hipu — 1IibHI, TOHKO3EPHUCTI MOPOAU 3 Ma-
CHBHOIO TEKCTYpOIO Ta MOPGhipOBUIHOIO CTPYK-
Typoto. CTpyKTypa OCHOBHOI MacH MiKpOJIiTOBa
(puc. 1, a). Bona odymoBIieHa HasgBHICTIO MiKpO-
JIiTiB KePCYTUTY, SIKUI TYT € TOJJOBHHUM MiHepa-
JoM i ckmanae 45—50 %. Takox B OCHOBHilf Maci
nopin HasBHi: Hu3bKoTUTaHucTuii (TiO, 1o 6 %)
tutaHomarHeTuT (25—30 %), kceHOMOpGHMIA
KUCIMI 1utariokias (ansbit Ab,, Or, An, 3
3epHamu ojiiroknasy Abg, Or, An ), XJ10-
PUT, KaJIbLIUT, TUTaHIT, anaTuT. [Topgiposi BKpa-
IUICHUKM CIIOCTEPIiraloThCsl Y BULJISIAL TICEBIO-
Mopd03 XJIOPUTY i TATLKY IO MiHEepaly, KpUCTa-
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Puc. 1. MikpocTpyKTypHi 0cOOIUBOCTI KEPCYTUTBMICHUX TOPiA: @ — Mikponitu kepcyTuty (Krs) 3 ocHOBHOT Macu KepcyTUTOBOTO
nammnpodipy (3p. 36-295,0). KepcyTuT npucyTHiil ik ApyropsiiHUiA MiHepaa B OCHOBHIll Maci MOpif: 6 — MiKpOJiTH KepCyTUTY B
OCHOBHIll Maci mopgipoBoro aMm}idoa-TUTAHOMAarHETUTOBOTO Mikporadbpoiny (3p. 34-123,5); 6 — mooanHoOKi MikposiTi amdicony
B ()JIOTOMTIT-TUTAHOMATHE TUT-KJIIHOTT POKCEHOBI I 3arajibHiil Maci ahipoBoro Mikporabpoiny (3p. 36-236,2); ¢ — KpymHUii BKparuie-
HUK KEPCYTUTY 3 pe30pOOBaHUMU IPAHSIMU B MiKPO3EepHicTiii GiOTUT-MOJbOBOIINATOBIM OCHOBHIN Maci (KaMMTOHITOBA JaiikoBa
nopona 3 XnibomapiBchkoro kap’epy). CkopoueHi Ha3Bu MiHepainiB: Ti mgt — turanomarnetut, cPx — krinomipokceH, Fsp — mo-
JTbOBUHI MITIAT

Puc. 2. ®opmu Buninenns kepcyruty (Krs) B ocnosHiit Maci mammpocipis [IKM i ciiBBinHOIIIEHHS f0TO 3 iHITNME MiHEpanaMu TOPiM;
@ — CKyITYEHHS Ta XpPeCTOBUII 3pOCTaHHS TiMiIioMOP(GHMX BUIOBXEHUX MiKPOJITiB KEPCYTUTY, 3pocTaHHsI 3 TuTaHOMarHeTuToM (Ti mgt)
Ta TuTaHitoM (Ttn), KceHoMopdHi anbbiT (Ab) Ta, IMOBIpHO, XTOPUT. 3epHO KIiHOMIPOKCEHY (CPX) B KEpCyTHTI; 6 — KEPCYTUT Y 3pOCTaH-
Hi 3 aaTUTOM, BKJIIOUEHHSI MiKpo3epeH iibMeHiTy (Ilm) B kepcyTuti
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JIN SIKOro (bOpMOIO CXOXKi Ha OJliBiH. JleTanbHuit
MiHepajoro-neTporpadiyHuii OnMc KepcyTUTo-
Bux nammpodipiB [IKM HaBeneHuii y crarri [4].
OcTaHHIMI MiKpO30HIOBMMM JOCITIIKEHHSIMU B
OCHOBHII Maci mopiJ BUSIBIEHO MiKpOCKOITiYHi
3epHa, SIKi € BKIIIOUEHHSIMU Y KepcyTuTi. Lle kiti-
HOITiPOKCEH, 110 32 CBOIMM XiMiUYHMMM XapakTe-
PUCTUKAMM BiIMOBIiIa€ aBriTy (W042,9En 40,6Fs] 6,5),
Ta imbMeHiT (puc. 2).

Kepcytur y nammnpodipax yTBOPIOE CKyMUeH-
H$I, XpeCTOIOAiOHI 3pOCTaHHSI BUAOBXEHUX Ta-
0JIMYOK 200 pO3EeTKOMOIiOHI arperaTy B OCHOBHi
Maci mopoau (puc. 2). ToHKi BUOOBXeHI 3epHa
csaraoThb 0,2 MM, ane OiBIIICTh TPU3MATUIHUX
JieiicT He Oinbiie 0,1 MM 3aBIOBXKU, KOS(ILIIEHT
BUAOBXEHHS 3BMYaiiHO cTaHOBUTHL 5—10. Kep-
CYTUTY TNpUTAMaHHMI Pi3KUI TMJIEOXPOi3M Bil
SICKpaBO OpaHXXeBO-KOPUYHEBOro 3a Ng no Oi-
JIo-koBToro 3a Np i koce 3racanHs 10—12°.

Tlopghiposi amghibor-mumanomaenemumosi mik-
poeabpoiou (3p. 34-123,5) TIKM. TTopoipoBi me-
JIAHOKPATOBi ITOPOAM 3 KPYIMHUMH (PEHOKPHUC-
TaMUd Ta APiIOHO3EPHUCTOI OCHOBHOIO MACOIO.
MdeHoOKpUCTH TIPEICTABIEHI TUTAHUCTUM aBIiTOM
(Woy, 45BNy 4o 4fS5 144), SIKMIA 33 BMICTOM
MgO HaOamXKaeTbcsd OO €HIIOTICUAY, Ta OJIiBi-
HOM, MOBHICTIO 3aMillleHUM TajibKoM. OCHOBHaA
Maca MOpOIU CKIANAETHCS 3 TATAHUCTOTO aBTiTy,
3a CKJIQIOM IOJiOHOro A0 Takoro (peHOKpuc-
1B (Woygs BNy g 4 oFSy5 (540), TUTAHOMAT-
nerury (TiO, no 20,3 %), kucnoro muarioknasy
(Abm)f9 4.7)> POTOBUX OOMaHOK TaCTMHICHTOBOTO
Ta KepCyTUTOBOTO cKiany (puc. 1, 6). € Takox
Hebararo iJIbMeHITY, TUTAHITY, TOOAUHOKI MiKpO-
3epHa XpoMiTy. KepcyTUT HasiBHIll y BUTJISAI TTO-
OIUHOKMX MiKPOJIiTiB.

Adbiposi  mikpoeabpoidu 3 MaCUBHOIO TEKCTY-
POI0 Ta MiKPOJIITOBOIO CTPYKTYPOIO (3p. 36-236,2)
ITKM (puc. 1, ) cknaneHi rimigioMmopHUM KJTi-
HomipokceHoM (Wo, ., Enyo . F5,, |, ) imio-
mopduum TutaHomarnerom (TiO, mo 15,5 %),
KCEHOMOP(MHNM KHCIUM TUIATIOKIIa30M (Ab97’879&2)
Ta BUCOKOTUTaHUCTUM (ioromitom (TiO, mo
6,3 %). KepcyTut HasiBHUIA Y HEBEJIMKIl KiJTbKOC-
Ti Y BUIJISIAI MiKPOJIiTiB, ONTUYHO BiApi3HSIETHCS
Bil (DJTOTOITITY TiJIbKY 32 KOCUM 3racaHHsiM. Kpim
KepCyTHUTY, 3 aM(iOoTiB y TTOpoi 3ahiKCOBaHO Ta-
KO TUTAHUCTUI XKEIPIT.

Pyoni nipokcenimu (3p. 36-185,8) ckinagaioTbest
3 KPYMHUX KPUCTAJIB KIIiHOIIPOKCEHY (W042’0_ i
En42’3744,9Fs”,271 4’7) i 3epeH OJIiBiHY, SIKUIl TTOB-
HICTIO 3aMIillleHWiI BTOPMHHMMM MiHepaJlaMHi B

OTOYEHHI TUTAHOMArHETUTY 3 BKJIIOUEHHSIMU iJ1b-
MeHiTy. TakoX y MixX3epHOBOMY MPOCTOPi Ta SIK
BKJIIOUEHHS Y IIPOKCEHi HAsIBHUIA BUCOKOTHUTA-
nuctuit dpnoromnir (TiO, no 7,2 %). Apyropanxu-
MM MiHepajlaMU MipOKCEHITiB € KepPCYTUT, TUTa-
HiT, XJIOpUT, KAIbLUT. B ak1ieCopHUX KiTbKOCTSIX
€ pytul. IToaboBi 1Imatu He BUsiBieHi. s mo-
pin xapakTepHa CHUIEpPOHITOBa CTPYKTypa Ta Ma-
cuBHa TekcTypa. KepcyTuT HasiBHUM y BUIISIIL
MOOJUHOKHUX iTioOMOPOHUX TaOIMYOK Y MiX3ep-
HOBOMY MPOCTOPi MiPOKCEHITY Ta BUTJISIII BKITIO-
YeHb Y MipOKCEHi.

Kamnmonimu Xnibodapiecvkoeo kap’epy — 110p-
(ipoBi mopoau 3 MiKpO3epHUCTOIO OCHOBHOIO
Macolo Ta BKparuleHUKaMU KJIiHOITipOKCEHY, TH-
TAHUCTOIO OIOTUTY, MTOJBLOBOTO IIIIATY, TUTAHO-
MAarHeTuTy, OJiBiHYy (rceBaoMopdo3 KapOoHa-
Ty). OCHOBHA Maca MiKpO3epHHICTa, CKIIAdAETh-
csl 3 OIOTUTY, KMCJIOTO ITLIAriokKyaasy, KaJlbLUTY,
XJIOPUTY, MATHETUTY Ta artaTUTY.

3rigHo 3 [1], MiKpOBKpaIjieHUKU CKJIaJeHi aB-
TiTOM (W035, 473576E1150‘9752,6Fs12,07]3, ,)» 0apKeBIKITOM,
CEPULIMTU30BAaHUM aHAEC3WHOM, iTMHICUT-CEp-
MEHTUHOBUMMU TICeBIOMOP(PO3aMU 10 OJTiBiHY.

VY nopopax HasBHI MerakpucTaayd po3Mi-
poM 1o 15 cm, ki 3aiimaiots 10—30 % ixHboro
00’eMy. BoHu mipencraBieHi KepCyTMTOM, aB-
TiTOM, JIyXKHUM IOJbOBUM ILIIATOM, OiOTUTOM;
IPYTOPSIAHI — MarHETUT Ta alaTUT; PiAKiCHI —
OJIiBiH i pOMOiIYHUIA TipOKCEH. Y KaMIITOHiTax
X7i0omapiBKU TaKOX HasiBHI INTMOWMHHI KCEHO-
aitu [7]. BoHu MaloTh CKJIaa LIMiHEIb-KepCy-
TUTOBOI MOPOIM, CEPIIEHTUHU30BAHOIO IePU-
JIIOTUTY, BEOCTEPUTY, IIITiHEIb-KIiHOMipOKCce-
HOBOTO KyMYyJaTy.

KepcyTut npucyTHiii B OCHOBHili Maci mo-
poIu y BUIJISAI MErakpucTajiB ia KpucTaao-
KJIaCTiB, 4acTO 3 pe30pOOBaHUMU TpaHSIMU
(puc. 1, o).

Ximiynuid cKmag OibIIOCTI KEepPCyTUTIB 3
namnpodipiB, 3a JaHUMU MiKpO30HIOBOIO
aHanizy (merom WDS) (Ttaba. 1), maao Bapiltoe.
XapakrepHuii Minausuii Bmict TiO, (Bin 4,3
1o 5,8 %), mo Binnosigae 0,5—0,68 . o. Ti,
SIKMI € HE HAATO BUCOKHUM JJIsl LIbOTO MiHepa-
ay. Bucoknit BMict MgO — 10 13 %, Bmict FeO
nepesuinye 13 % B €nuHiil TOYIi, a 3arajaom
konuBacTbed Big 11,4 go 12,9 %, 3HayeHHS
MarHe3iaJIbHOCTI 3MiHIOETbCS Majio — Bix 0,62
1o 0,68. 3a BmicTom SiO,, Al,O,, CaO Ta nyris
BUOiIpKa KepPCYyTUTIB PO3AUISETHCS HA JBi I'Py-
nu. [nsa nepuioi, OUIbIIOI, XapaKTepHI HEBU-
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cokuit BmicT ALO,, CaO (10 11,41 11,9 % Bin-
MTOBiTHO) Ta BUCOKMIT BMicT JIyTiB (3,8—4,0 %)
(tabn. 1). Bmict SiO, konuBaeTbess y Mexax
38,0—39,8 % (puc. 3, a). 1o npyroi (maii rpy-
na 2) BimHeceHO OiJbII KaJlbLi€Bi KEPCYTUTU
3 migsumenum SiO, 41,0—41,9, CaO 13,3—
15,5 %, 3 menmum Bmictom AL O, (8,9—9,9 %)

ta ayriB (2,2—2,7 %). HagBHicTb 11i€i HeoqHO-
PiIHOCTI cKjJagy KepCcyTUTIiB y Jamipodipax
MU 3adikcyBanau y Oifbllii KiJbKOCTi 3epeH y
Opoleci DOCIiIXEeHHS LIbOTO MiHepaay METO-
nom EDS [4], ToMy MU HE BBaXKaEMO TOUKH 3a-
MipiB I'pynu 2 BUITAAKOBUMU. AJI€ 32 BMiCTOM
TiO, am@iboau rpynu 2 TakKOX BiIMOBIIAOTH

Ta6mmng 1. XiMiuauii CKJ1aJ KepcyTHTIB 3 KepcyTHTOBHX Jammpodipis (3p. 36-295,0)

Si 5,92 6,05 6,03 6,00
Aliv 2,00 1,95 1,97 2,00
Al vi 0,00 0,04 0,05 0,01
Ti 0,61 0,57 0,52 0,54
Fe* 0,00 0,00 0,10 0,00
Fe? 1,56 1,53 1,65 1,45
Mn 0,01 0,02 0,01 0,02
Mg 2,70 2,79 2,66 2,96
Zn 0,00 0,00 0,00 0,00
Ca 2,15 1,92 1,88 1,93
Na 0,80 0,79 0,80 0,81
K 0,22 0,22 0,21 0,24
Ba 0,00 0,01 0,00 0,01
F 0,11 0,00 0,06 0,00
Cl 0,01 0,00 0,01 0,00
Cr 0,00 0,00 0,00 0,01
Mg# 0,63 0,65 0,62 0,67

Dopmynvhi KoepiuieHmu (po3paxyHox Ha 23 amomu KUCHIO)

Komrmnonenr 1 2 3 4 5 6 7 8 9
SiO, 38,18 39,48 39,06 39,46 37,98 39,84 40,96 39,38 41,94
TiO, 5,25 4,97 4,46 4,68 5,79 5,44 4,33 4,97 4,81
AlLO, 10,93 10,98 11,14 11,22 11,30 11,43 9,93 11,21 8,89
FeO 12,00 11,91 13,58 11,43 12,92 11,70 12,30 12,24 11,53
MnO 0,08 0,13 0,11 0,15 0,18 0,17 0,25 0,13 0,11
MgO 11,66 12,23 11,57 13,04 11,52 12,97 11,65 12,05 12,51
CaO 12,96 11,70 11,39 11,86 11,13 11,66 13,33 11,47 15,45
Na,O 2,65 2,65 2,69 2,76 2,67 2,51 1,35 2,64 1,95
K,0 1,11 1,11 1,04 1,23 1,17 1,25 0,90 1,22 0,75
BaO 0,04 0,14 0,03 0,10 0,14 0,16 0,07 0,09 0,09
ZnO 0,00 0,00 0,00 0,00 0,00 0,12 0,06 0,00 0,05
F 0,22 0,00 0,13 0,00 0,00 0,00 0,00 0,23 0,09
Cl 0,02 0,01 0,02 0,02 0,03 0,02 0,02 0,02 0,01
Cr,0, 0,00 0,00 0,02 0,05 0,03 0,02 0,00 0,00 0,01
Cyma 94,81 95,15 95,04 95,83 94,66 96,96 94,99 95,29 97,93

5,89 5,97 6,28 6,04 6,26
2,07 2,02 1,72 1,96 1,56
0,00 0,00 0,07 0,06 0,00
0,68 0,61 0,50 0,57 0,54
0,05 0,09 0,00 0,00 0,00
1,63 1,38 1,58 1,57 1,44
0,02 0,02 0,03 0,02 0,01
2,66 2,90 2,66 2,75 2,78
0,00 0,01 0,01 0,00 0,01
1,85 1,87 2,19 1,88 2,47
0,80 0,73 0,40 0,78 0,57
0,23 0,24 0,18 0,24 0,14
0,01 0,01 0,00 0,01 0,01
0,00 0,00 0,00 0,11 0,04
0,01 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00 0,00
0,62 0,68 0,63 0,64 0,66

IIpimimka. JJocninkeHHs BAKOHAHO Ha PEHTIeHiBCbKOMY MikpoaHaizaTopi JXA-8520F (JEOL), 1110 ocHallleHU i 1’ iTbMa
CIIEKTPOMETpaMU 3 XBUILOBOIO muctiepciero (WDS) B InctutyTi mpuponHuanx Hayk CrroBalibKoi akaiaeMii Hayk (BiImieH-

Hs1 'y M. banceka Buctpuiis). Ananitux C.1. Kypuo.
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Puc. 3. Knacudikartist KepcyTuTiB 3 1aitkoBux mopix i mipokceHiris [1pua3os’s: a — 3rimHo [22]; 6 — po3TairyBaHHs TOYOK CKJIajy Ha [ia-
rpami Ti-Mg# (Si, Ti — dopmyibhi koedimient, Mg# = Mg/Mg+Fe?"). Kepcytur 3: 1 — kepcyrurosux nammpodipis [IKM (3p. 36-295,
2 — Tex, (rpyna 2); 3 naiikoBux mikporabpoinis [IKM: 3 — mopdipoBux amdibon-TutaHoOMarHeTUTOBUX Mikporabpoinis (3p. 34-123,5);
4 — aipoBux Mikporadpoinis (3p. 36-236,2), 5 — pymHux mipokceHitis (3p. 36-185,8); 6 — kamnToHiTiB X11ibomapiBchkoro Kap’epy [10],
7 — nipokceHitiB XoMyToBchbKoro Macusy [8], 8 — kepcyrurosux Jammnpodipis [IKM (EDS) 3a [4]. [Tosist po3MOBCIOIXKEHHSI KEPCYTUTIB 3
ynbrpamadiTiB (A) Ta kKammToHiTiB (B) HoBoykpaiHchKoro 1aiikoBoro mosist [Hrybebkoro Merabioky |3, 13]. @irypaTtuBHi TOUKM KepeyTH-

TiB cBiTy 3 [6, 11], 5IKi € periepHUMH 151 11bOTO MiHepary. Homepu Gisist hirypaTMBHUX TOYOK BilMOBiAaI0TH TaKUM Y [6] (TabJ1. 3)

KepCcyTuTaM, Xouya 3 HaiMEeHIIMMU 3HaUYEeHHSI -
mu ¢. o. Ti (puc. 3, 6).

Buicr Cr O, B kepcyrurax gamMrpodipis 10-
cuth HesHauHuit (<0,05 %), NiO — HuK4mii 3a
YYTJIUBICTb NPUJIALY.

Oorosopenns pesyasratiB. Ha kinacudika-
LifHIA giarpami KanablieBUX aM@iOoiB 3TigHO
3 MiKHAPOJHOI0 HOMEHKJIATYPOIO JJISI I[IUX Mi-
HepaniB [22] ¢irypatnBHI Toukn aM@idomiB 3
JaMTIIpodipiB MOTPATISIOTL Y MOJIe KEPCYTUTY
(puc. 3, a). 1o uboro x I1oJjsi HaJIeXUTh Iepe-
BaKHA OUTBIIICTh KEPCYTUTOBUX POrOBUX OOMa-
HOK i3 Madiuynux nopia ITpuazon’s. Bunsarkom
€ (PepoKepCYyTUT 3 MErakpucCTajiB KaMIITOHi-
TiB, MarHe3iaJbHICTh sIKOro craHoButb 0,43
(Taba. 2). Aje moast KepCyTUTIB i3 pi3HUX IO-
pin ITpua3oB’st He MePeKPUBAIOTHCS: HAKOITBIIT
MarHesiajJibHi KepCyTUTU IpUTaMaHHi MipoK-
cernitam (0,82) Ta maiiKoBMM MiKporadbpoinamM
(0,76) ITKM. KepcyTutu 3 mipoKceHiTiB XoMy-
TOBCHKOTO MaCHBY XapaKTePU3YIOThCS HUKIOIO
MarHesianpHicTIO (0,68 Yy TOJBOBOIITIATOBUX
nipokceHiTiB i 0,57 — pyaHux) i 3a UMM Mapa-
METPOM TSIXKiIOTh 10 KEPCYTUTIB i3 TaMnpodipiB
ITKM. OueBugHO, 110 KEPCYTUT i3 JaMIIpodi-
piB He € TTOAIOHMUM 10 LbOro aM(idoy 3 iHIINX
naitkoBux nopin ITKM. Takox yciM gociaKy-

BaHUM JaliKoBUM YTBopeHHsM IlpuazoB’s
BJIACTHMBI Pi3Hi 3a XiMiYHUMH XapaKTepUCTUKa-
MU KEepCYTUTOBI pOTOBi OOMaHKU.

Kepcytutu 3 nmamnpodipiB rpynu 2 yTBO-
PIOIOTH OKpeMme MoJjie, BOHU BiIpi3HSIIOTHCS Bif
OCHOBHOI TPyIM KepCYTUTIB JaMmpodipiB 3a
noka3HukoM Si (¢. 0.), aje moAidHi 3a UM Ia-
paMeTpoM 0 KepCYTUTY KaMMTOHITIB. 3a Mar-
HE31aJIbHICTIO KEPCYTUTH TPynu 2 IOMIOHI IO
OCHOBHOI TPYITM KEPCYTUTIB JTAaMITPOQipiB.

Kepcyrutam 3 mopin Ilpuaszos’s (maiiok Ta
MPOKCEHITIB), MpUTaMaHHa OiTbIlla MiHIUBICTh
CKJIafy, HiK ITipOKCeHaM.

Ha miarpamy Ti-#Mg (puc. 3, 6) BUHECEHO
(dirypatuBHi Touku KepcyTuTiB [1pma3oB’s, Ta,
IIJIST TIOPiBHSIHHSI, — OOJIACTi PO3IOBCIOMKEH-
HST KEPCYTUTOBUX aMGbiOO0iB yibTpamMauuHuX
naitok HoBOykpaiHCBKOTO JaiiKOBOTO TMOJIS
Iarynscpkoro merabaoky [3, 13]: yasrpamadi-
TiB (A) Ta KamnToHITiB (B); irypaTuBHi TOUKM
KEPCYTUTIB CBITY 3 [6, 11], IKi € peniepHUMMU ISt
poro MiHepany. Homepu 6inst ¢irypaTuBHUX
TOYOK BiIMIOBiNalOTh TaKUM B [6] (Tab1. 3).

AM®ibon 3 ropn Kepcyr 110 modimsy M. Yma-
Hak, [pennanmis (Touyka 2), 3a MiclleM 3HaXiIKH1
SIKOTO Ha3BaHO MiHepasl, Ma€ BUCOKUI BMiCT
TiO, — 10,3 % [6] (tabun. 3, an. 2). Uoro di-
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rypaTMBHA TOYKa IMOTpAILISIE 3a MEXi JiarpamMu
(puc. 3, 6). Onnak, xonu BmicT TiO, Bamdi6oi
3 ropu KepcyT Oy0 nepeMipsiHO METOJOM Mi-
KPO30HIOBOIO aHali3y, TO OTpMMaHe 3Ha4YeH-
Hs (5,8 %, 3a nanumu JI.I. CamoitioBuya, Ha-
BeaeHO B [11]) BUSIBUIOCH JOCUTH 3BUYATHUM
g uporo MiHepany. Ha miarpami Ti — #Mg
(puc. 3, 6) Touka 2+ BiOIIOBiZAa€ YyTOYHEHOMY
XiMiuHOMY aHaii3y kepcytura 3 . Kepceyr [11],
a (pirypaTMBHA TOYKa 3 MO3HAYKOIO ¥ — XiMiu-

Tab6mus 2. Ximiunmii ckiaan kepeyruris [Ipuasos’s, %

HOMY aHaJjli3y KepcyTuTy 3 YecbKoro Macusy (3a
manumu A. Ynbpuxa [11], Tabna. 3), mapameTpu
eJIeMEHTapHO1 KOMIpKM SIKOro Maiixke criBna-
JaIOTh 3 TAKUMU TPEHJIAHACHKOTO KEPCYTHUTY.
Sk 3a3HaueHo B cTarTi [4], 001aCTh ITOLIMPEH-
HSI KepCYTUTIB JaMmpodipiB 3a MOKa3HUKaMU
#Mg — Ti ¢. 0. YaCTKOBO MEPEKPUBAETHCS 3 MO-
JieM KaMnToHiTiB HoBOyKpaiHChbKOTO 1aiiKOBO-
ro moust IHTyabCchbKOTo Merabmoky [3], Takox 10
1iei obnacTi O1M3bKiI KePCYTUTHU 3 KaMITTOHITA,

Dopmynvhi kKoegpiyienmu (p

Si 6,33 5,74 5,71
Aliv 1,67 2,26 2,29
Al vi 0,77 0,13 0,06
Ti 0,57 0,51 0,50
Cr 0,00 0,00 0,00
Fe’* 0,00 0,96 0,88
Fe>* 1,92 0,74 0,76
Mn 0,02 0,02 0,03
Mg 1,46 2,65 2,77
Ca 1,62 1,61 1,63
Na 0,71 0,75 0,93
K 0,33 0,18 0,17
Mg# 0,43 0,78 0,79

03PAXYHOK HA 23 amomu KUCHIO)

KommoHeHT 1 2 3 4 5 6 7 8
Sio, 42,34 38,53 38,17 37,60 39,58 40,67 40,12 40,44
TiO, 5,10 4,55 4,44 4,75 6,14 491 5,52 5,44
AL O, 13,89 13,60 13,32 13,84 11,34 11,15 12,95 12,27
Fe,0, — — — — — — 2,16 5,16
FeO 15,34 13,62 13,11 13,56 10,14 12,57 8,46 7,49
MnO 0,18 0,12 0,27 0,26 0,14 0,17 0,2 0
MgO 6,55 11,94 12,43 11,80 13,81 13,25 12,52 9,55
CaO 10,09 10,11 10,18 10,24 10,19 11,84 12,43 11,74
Na,0 2,47 2,60 3,21 3,04 3,27 0,00 2,9 2,84
K,0 1,71 0,95 0,87 0,89 1,28 1,37 1,33 1,27
Cr,0, 0 0 0 0 0,11 0,08 0 0
H,0- — — — — — — 0,18 0,25
Cyma 97,67 96,00 96,00 96,00 96,00 96,00 96,00 96,00

5,64 5,93 6,01 5,91 6,13
2,36 2,00 1,94 2,09 1,87
0,09 0,00 0,00 0,16 0,32
0,54 0,69 0,55 0,61 0,62
0,00 0,01 0,01 0,00 0,00
0,85 0,29 0,93 0,00 0,00
0,86 0,98 0,62 1,31 1,60
0,03 0,02 0,02 0,03 0,00
2,64 3,08 2,92 2,75 2,16
1,65 1,63 1,87 1,96 1,91
0,89 0,95 0,00 0,83 0,84
0,17 0,24 0,26 0,25 0,25
0,76 0,76 0,82 0,68 0,57

Tpumimku: 3amipu 2—6 HopMoBaHoO 10 96 %. Kepcyrutu 3 KamnToHiTiB XniGomnapischkoro kap’epa (1) 3a [10]; TIKM:
2—4 — nopdipoBux aM(}pidOI-TUTAHOMAarHETUTOBUX MiKporadpoinis (3p. 34-123,5); 5 — adipoBux Mikporadbpoinax 3 ¢o-
TOMiT-TiTAHOMArHETUT-KJIiIHOMIPOKCEHOBOIO OCHOBHOIO Macolo (3p. 36-236,2); 6 — pyaHoro mipokceHity (3p. 36-185,8);
MiPOKCEHITiB XOMYTOBCbKOTO MacuBy 3a [7]: 7 — MosbOBOILINATOBUX, 8§ — pynHuX. [lpunanu: 2—4 — peHTreHiBCbKUiA
MikpoaHaiizatop JXA-733 (JEOL, finonis), (EDS), ITMP HAH VYkpainu, ananituk B.O. [anienko, 5 — pactpoBuii enek-
TpoHHUI Mikpockon JSM-6700F, 061agHaHOIO €HEProgUCIIEPCIHOI CUCTEMOIO WIst MikpoaHaiizy JED-2300 (JEOL,
Snowist), B I'MP, ananituk O.A. BuiliHeBCbKMit, 6 — peHTreHiBCbKUI MikpoaHaiizaTop JXA-733 (JEOL, fnowis), (EDS),
I'MP HAH Yxkpaiuu, ananituk C.I. Kypuno, 7—8 — pe3yabTaTu CUJIiIKaTHOTO aHajlizy MOHO(paKLiii KEpCyTUTY.
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Ckeprapay. Haitpuii snayenns TiO, cepen mo-
pin ITpura3oB’s BUSIBIIEHI B KepCyTUTax JailKo-
BUX adipoBux Mikporabpoinis (6,1 %) i mipok-
ceHiTiB XOoMyTOBCbKOro MacuBy (10 5,5 %). B
OJIHii TOYIli BUMipIOBaHHS B KEPCYTUTAX JaMII-
podipie orpumano Bmict TiO, 5,8 %. 3asHaun-
MO, 10 HAaiBMIIi 3HAYCHHS BMIiCTy ITBOOKCHIY
TUTaHY B KEPCYTUTAX, SIKi MU PO3IJISIIAEMO, BH-
MipsTHi METOJIOM MiKpPO30HIOBOTO aHali3y (Ha-
TOJIOIIIYEMO Ha 1LIbOMY), Hajexanu amdidosam
3 yabTpamMaditiB HoBoykpaiHChKOI0 JailkoBOro
rons (1o 6,9 %) 3, 13].

OcobOMBOCTI PO3MOIITY iHIITNX TOJTOBHUX OK-
cHUIiB y KepcyTuTax 3 Madiuyaux nopin INpuaszo-
B’S MPOITIOCTPOBAHO MOABIMHUMM AiarpaMamu
(puc. 4). HaiiGinpumit B7MicT Al,O, ipuramaH-
HUI (epOKepCyTUTY METaKpUCTalIiB KaMIITO-
HiTiB XnibogapiBku (13,9 %) Ta XepcyturaMm 3
nopdipoBux aM@ibOJ-TUTAHOMATrHETUTOBUX
Mikporabpoinis [TKM (13,3—13,8 %), nepiuuii,
Ha JIiarpami A12O3—TiO2 MNOaiOHUI 10 KepCyTu-
Ty niopia Yecbkoro macuBy (puc. 4, a). MeH1mit
BMICT INIMHO3EMY — B KEPCYTUTaXx i3 MipOKCEeHi-
TiB XOMyTOBChKOTO MacuBy (no 13,0 %), sikiit €
MOJIOHMM J0 TaKOro B yJabTpaMacUYHUX Jaii-
KOBUX Topoaax IHryabchbKoro merabioky. Sk
3a3HAYCHO BUIIE, BMICT TJIMHO3EMY B KEPCYTH-
tax jgamripodipiB [TKM HeBucokmit i 1ocuThb
cTajnuii mJIst GiTBbIIOT YaCTUHM TOYOK 3aMipiB, 10
HMX TSDKIIOTh TaKOX KepCYTUTH 3 aipoBUX MiK-
poradpoinis Ta nipokceHitiB [ITKM.

binbuiocti kepcyrutiB i3 mopia ITpuazoB’s
BJIACTMBMIA BMCOKMIA BMicT JayriB (Buuie 3 %,
B (pepoKepCyTUTI 3 KaMMTOHITIB XJiboaapiB-
KU — BHUII# 3a 4 %), Ha BiAMiHY Bil KepCyTH-
TiB 3 nopia HoBoykpaiHCbKOro gaiikoBOro mo-
JisI, B IKMX LIeii TTOKa3HUK He IepeBuinye 3 %
(puc. 4, 6). Takox GiTBIITOCTI KEPCYTUTIB 3 TIOPII
[IpuazoB’s mpuTaMaHHUI TABUILEHUN BMICT
MgO (10 13,8 %) i, onHouacHo, FeO (10 13,6 %)
(puc. 4, 6). MarHesiaJlbHiCTb KEPCYTUTIB i3 MO-
pin INpuaszos’s gocuth Bucoka — 0,62—0,82,
3a BUHSITKOM KEpPCYTUTY 3 PYAHUX MipOKCEHITIB
XomyrtoBcbkoro macuBy (0,57 %). BigMiHHUM
€ (epoKepCyTUT 3 MeTrakpMucTaay KaMIITOHITiB
X7ibomapiBKu, SIKMIA CBOIM HEBUCOKHUM BMiC-
toM MgO (6,6 %) cyTTEBO BiAPI3HIETHCH Bil
yCiX HOCHImKyBaHUX KepcyTuTiB Ilpmaszor’s i
HoBoykpaiHcekoro mpaiikoBoro Tojsg. HasiTb
Hi3bKOMarHe3iaJibHi KEPCYTUTHU 3 yJIbTpaMadiTiB
HoBoykpaiHChKOro JaiiKOBOTO MOJISI MAalOTh SIK
MiHiMYM Ha 2 % BUILMI BMICT OKCUIY MarHilo.

Takox MM cIpoOyBaJii MOPiBHSTU KpUCTa-
JIOXiMiUHI XapaKTepUCTUKU KepcyTuTiB [lpu-
a30B’d 3 TaKUMM iHIIMX aMdiboJiB paiioHy,
BUKOPUCTOBYIOUM JiarpaMu 3 MoOHOTpadii,
npucBsiueHoi miHnepanorii [1pnaszos’s [14]. Ha
puc. 5 npeacTaBlieHi CIPOoILeHi HaMU JiarpaMu
posnominy Al —Al,, (a) Ta BimHOmEeHHs Al
no Fe** + Al + Ti (6) 3a [14], 3 BuHeceHUMU
(dirypatmBHMMM TOYKaMu1 KepcyTuTiB. Ha 000x
JiarpaMax KepCyTUTH 3aiiMaloTh OKpeMe T10J10-
JKEHHS i Malixke He MepeKpUBaIOThCS 3 TTOISIMU

Tab6muts 3. XiMiuamii CKIaa KepeyTuTy
3 KepCYTHTBMiCHHUX MOpiz cBiTy 3a [6, 10]
(cunikaTHuil aHAi3 MoHOdpaKuiii MiHepany), %

KommoHeHT 1 2 8 2+ y

SiO0 41,46 | 39,5 39,2 39,8 | 40,61

2

TiO, 57 11033 | 4388 | 579 | 517
ALO, | 1424 | 11,12 | 13,25 | 15,66 | 14,09
Fe,0, | 3,32 | 006 | 2,97 | 0,06 | 3,22
FeO 57 | 944 | 1049 | 9,44 | 7.82
MnO | 0,08 | 0,1 | 0,17 | 0,1 | 0,14

MgO 13,68 | 12,9 | 11,57 | 12,9 | 13,07
CaO 11,62 | 10,91 | 12,59 | 10,91 | 11,56
Na,O 2,29 3,82 2,68 3,82 2,44

K,0 1,72 1,43 0,88 1,43 0,95
H,0* 0,12 0,59 1,17 0,59 0,64
H,0~ 0 0 0,02 0 0,05

F 0,42 0 0 0 0,14

Cyma 100,35 | 100,2 | 99,87 | 100,5 | 99,9

Dopmynvhi Koegiyicumu (po3paxyHok Ha 23 amomu KUCHI0)

Si 594 | 576 | 584 | 574 | 587
N 2,06 | 1,91 | 2,16 | 2,263 | 2,13
Al 0,35 | 0,00 | 0,16 | 0,40 | 027
Ti 0,62 | 1,13 | 0,55 | 0,63 | 0,56
Fe** 0,00 | 0,00 | 0,00 | 0,00 | 0,30
Fe?* 1,08 | 1,16 | 1,68 | 1,15 | 1,04
Mn 0,01 | 0,00 | 0,02 | 0,01 | 0,02
Mg 2,92 | 2,80 | 2,57 | 2,77 | 2,82
Ca 1,79 | 1,70 | 2,01 | 1,69 | 1,79
Na 0,64 | 1,08 | 0,77 | 1,07 | 0,68
K 032 | 027 | 0,17 | 0,26 | 0,18

Mg# 0,73 0,70 0,60 0,70 0,73

IIpumimrka. Kepcytur 3 [6]: 1 — xamnToHiTy Boymmep-
Hawm, ApizoHa, 2 — 3paska 3 ropu Kepcyt, [penmanmis,
8 — wmemaHokpatoBoro kammToHity, Ckeprapa, cximHa
Ipennanmis; [10]: 2+ — Te x, mo i 2 (Si0, i TiO, BuMipsani
MiKPO30HI0OBUM aHaJli3oM), ¥ — 3 YeCchbKOro Macusy.
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? A 0 Puc. 4. OcobmBOCTI XiMIYHOTO CKJTAMy KEPCYTHUTIB 3 MaiqHMX
8 nopin [Npwa3zos’s. YMoBHI mo3HaueHHS ouB. Ha puc. 3. CriB-
7 BinHomenHs: ¢ — TiO, — ALO,; 6 — Na,0+K,0 — Ca0; ¢ —
6 FeO —MgO
MgO
5

iHIIMX aM@iboiB. 3a BUCOKUMU 3HAUYEHHSIMU
KoediieHTa Al KepCyTuTH TOTPAILISIIOTH Y
nojs TpaHydiToBoi (alii MeTamopdizmMa —
HaWBMIIUX 3HAauYeHb TEMIIEpaTypu Ta TUCKY
yTBOpeHHsT amdiboiiB. bimblricte KepcyTu-
TiB Ha LIMX AiarpaMax CTBOPIOIOTbh KOMITaKTHE
noje, aje (epoKepCcyTUT 3 KAMMTOHITIB XJIi-
0omapiBKM BiTOKPEMIIOETbCS Bin iHumx. Ha
miarpami BinHomeHHs Al no Fe’* + Al + Ti
(6) BiH TIOTpAIUISIE B MOJIE HU3bKOTUTAHUCTUX
am@ibdoiB.

TepmobdapomMeTpuuHa peKOHCTPYKmis. Jlrst
OLIIHIOBAaHHSI YMOB YTBOPEHHSI KEPCYTUTOBUX
JmaMrpo@dipiB Ta iHIIMX KEPCYTUTBMICHUX I10-
pim OyJlo BUKOPUCTAHO psiA reodapoMeTpiB,
MOKA3HUKM KUX 3ajexarb Bix BmicTy AlLO,
B aMm@ibosax. TUCK yTBOpEHHSI KEPCYTUTY 3
OCHOBHOI Macu JaMIipo@ipiB 3a reobapome-
tpoM [20] mopiBHIOE, KGap: 6,1—6,5, [21] —
6,4—6,9, [24] — 6,4—6,8, m1st ampidoJIiB 3 T0-

HUXKEHUM BMICTOM INIMHO3eMy, Koap: 3,9—5,1;
4,0—5,4; 4,4—5,5 BignosigHo. AJie 11i 3HaUEHHS
€ 3aHAJITO BUCOKMMMU JJIS TinabicaabHUX TOpi.
MOXJIMBO 1Lie 3yMOBJIEHO CIeLU(pIiYHUM CKJla-
JIOM KepPCYTHUTY, BIIMiHHOTO BiJ TUTIOBUX aMi-
001iB, IJ151 IKMX PO3pO0JIEHO 1Iei reobapoMeTp.

VYTBOpeHHsI MerakpucTajiB (PepoKepCyTUTY
3 KaMIITOHITiB XJ1i0oaapiBCbKOTo Kap’epy Bif-
OyBajiocsl B yMOBax MiABUILIEHOTO TUCKY, KOap:
8,5[20], 9,1 [21] 8,7 [24].

Y po6ori [1] yMoBU KpucTaizallii Merakpuc-
TaJliB aBriTy 3 KAMOTOHITiB BU3HAYE€HO TaKUMMU:
P — 10—18 xbap, T'— 1150—1300 °C. Kpuc-
Tajiizalliss MerakpucTajiB JyXKHOIO I10JIbOBOI'O
LITAaTy, 3rigHo 3 [2] BigOyBanacs 3a HUxXK4nx PT-
YMOB — PHZO — 1,8 kbap, T'— 850 °C.

TemnepaTypy KpucTaiizalii KepCyTUTOBMX
namiipodipiB OLIIHEHO 3a IIapol0 MiHepalliB
KepCcyTUT — Tiarioksas. OcKiabKM muiarioknas
y mopojax 3a3HaB ajbOiTu3aliii, 11s po3pa-
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Puc. 5. TonoxeHHs1 GirypaTUBHUX TOYOK XiMiyHOTO ckiaay (¢.o.) kepcyTuTiB MopiBHSIHO 3 iHIMMHU amdbibonamu [Tpuasos’s Ha
npiarpamax (3a [14]): @ — posnoniny Al —Al,,, 6 — BinHowenHs Al no Fe**+Al, +Ti. YMoBHi nosHauenHs: 1—8 — mus. puc. 3;
9—11 — mons po3nosciomkenHs amdidomis [Iprazos’ss (9 — yepmakiToBa poroBa 0OMaHKa, YepPMaKiT, TACTUHICHUT, ()epOracTUHT-
cur, pepomapracut, TapamiT, 10 — MarHesiaibHa Ta eneHiTOBa pOroBi 00MaHKM, 11 — aKTMHOIT-TPEMOJIIT, pOEKiTy, MarHe3iaTbHUI
apbBencoHirt). [loas gpauiit memamopgpizmy: 1 — rpanynitona, Il — ambibonitosa, I11 — emigor-amdidonitoBa. Ha dparmeHnTi 6: miHe-
pamu — Tr — tpemouit, Ed — enenit, Mg Hbl — marnesianbHa poroBa ooMaHka, Hs — racTMHICUT; CipiM KOJIbOPOM MO3HAYEHE M0JIe
amdidonis [Mpuaszos’s

XYHKIB OYyJIO BUKOPHMCTAHO IIIariokjia3 3 Haii- 1,0
MEHIIMM 3HayeHHsIM Ab MiHany (4b — 84,7). Fe''/Fe’+Mg
Po3paxoBaHe 3HauyeHHsI TeMIepaTypu KpUC- Low fO,
Tajizalii JOCIiIKyBaHUX TalKOBUX IOPIid 10- 0.8
piBHIOE 796—825 °C 3a [18]. BogHouac, ocHO- )
BHIiCTh TIEPBUHHOTIO IUIarioKjaa3y Moria OyTH i
BUILI010. JIJIs1 yYHUKHEHHSI ITOMWJIKU, TTIOB’S1I3aHO1
3 po6JeMolo atbbiTi3aLil arioknasy, Mu Bu- %0 . "
KOpUCTAJIM MOHOMiHepalbHUI amM@iOOoJOBUit Intermediate fO,
reotepMomeTp [23], akuii 6a3yeThbCsl Ha BMICTi — .
TiO, B amdiborri, ane oTpuMaHi 3HaYCHHST TEM- 0.4 v+ A ++
nepaTypu BBaXKaEMO 3aBUCOKMMMU. Y IIbOMY IIe- oty J M
PEKOHYIOTh TeMIlepaTypu YTBOPEHHSI OiOTHUTY,
po3paxoBaHi 32 MOHOMiHEepaJIbHUM OiOTUTOBUM o
reorepmomeTpom (BmicT TiO, B GiotuTi) [19] 0.2 e
JJ1s1 GI0TUTBMiCHUX Mopia — agipoBUX MiKpo- .
rabpoinis i mipokceHitiB ITKM, ¢Ki joriuyHiiie Higt fO, Al
KOPEIIOITh 3 JAHUMM, OTPUMAHUMU 3a JOIMO0- 0.0
Morow amM@ibo-IIariokia3oBoro TepMoOMe- 04 06 08 10 12 14 16 18 20
Tpa. YpaxoByl0ouM BCE€ BUIECKa3aHe, 3a3HAYM-
MO, 110 MATAHHS OLIIHIOBAHHS TUCKY Ta TEMIIC- PO | PL T :
KoBux nopi, mipokceHitiB [IKM ta kamntoHiTiB Xni0onapiBku

. . X
paTypu Kpuctaisai K'ep cyrutis Ipnasos’s 3 moasiMu (PyriTUBHOCTI KUCHIO 3a [17]. YMOBHI mo3HayeHHs
MOKH 11I€ 3aJTMIIAETHCS BiIKPUTHM. JUB. pHc. 3

v

Puc. 6. Binnowenns Fe?*/Fe**+Mg 1o Al,, B kepcyTuTax 3 naii-

ISSN 2224-6487. Geohim. rudoutvorenna. 2021. Iss. 42 57



B.O. Iayenko, C.1. Kypuio

3rinHo 3 [17], KepcyTuT y MadiToBUX TO-
ponax ITpua3oB’st yTBOPUBCS 32 YMOB BHUCOKOI1
(¢yrituBHOCTI KUCHIO (puUc. 6). DepokepcyTuT 3
KaMIITOHIiTYy XJ1ibomapiBKU yTBOPUBCS 3a cepe/l-
HBOI (PYTITUBHOCTI KUCHIO.

BucnoBku. TunomoppHuMU 03HaKaMu Kep-
cytutiB Ilpua3zoB’s € BHUCOKUII BMICT JyTiB
(<3 %) ta migBuIIeHAa MarHe3iaJbHICTD TIEpe-
BaxXHOI OIJBIITIOCTI KEPCYTUTIB. 3a HU3BKIM
BMicToM MgO (BinmoBigHO, TTOHUKEHOIO Mar-
He3iaJbHICTIO) BUPI3HAETHCS KEPCYTUT Mera-
KpuCTaay 3 KAaMITOHITIB XJ1i00gapiBKU.

TunoMopdHOIO 03HAKOI KEPCYTUTIB i3 JIaM-
npogipiB ITIKM € HeBUCOKUIT BMICT IJIMHO3EMY
(ALO, no 11,4 %), na BinmiHy Bia GUIBIIOCTI iH-
mmx KepcyTuTiB [1pra3oB’s i [HTyIBCBKOTO MeTa-
0s10Ky. Lle € 03HaKOIO HIKYOTO TUCKY YTBOPEHHS
nopia. Haitbinbln BucokobapuuyHUMU € depo-
KEPCYTUT i3 MErakpMcCTaJliB KaMIITOHITiB XJ1i0o-
JIapiBKU Ta KEPCYTUT i3 mopipoBUx aM@idoI-TH-
TaHOMAarHeTUTOBUX MikporadpoiniB [TKM.

3a KpUCTAJOXiMIYHUMHU XapaKTEePUCTUKAMU
kepcytutu IIpra3zoB’st cyTTEBO BilIpi3HSIOTHCS
Big iHImx am@iboJ1iB paiioHy.
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KAERSUTITIS IN AZOV AREA ROCKS (UKRAINIAN SHIELD): PETROLOGICAL ASPECT

The paper presents the results of new studies of kaersutites from lamprophyres of the Pokrovo-Kyriivo massif (PKM) of
the Azov area (Ukrainian Shield). The comparison of mineralogical-petrographic and chemical features of kaersutites of
lamprophyres with those of other dyke (microgabroid) and plutonic (pyroxenite) rocks of PKM is carried out and also, with
this mineral from the camptonites of the Khlibodar quarry and the pyroxenites of the Chomutov massif.

The paper presents the results of new studies of kaersutites from lamprophyres of the Pokrovo-Kyriivo massif (PKM) of
the Azov area (Ukrainian Shield). The comparison of mineralogical-petrographic and chemical features of kaersutites of
lamprophyres with those of other dyke (microgabroid) and plutonic (pyroxenite) rocks of PKM is carried out and also, with
this mineral from the camptonites of the Khlibodar quarry and the pyroxenites of the Chomutov massif.

The crystal chemical characteristics of the studied kaersutites were compared with those of other amphiboles in the Azov
area. According to the chemical composition of kaersutites, the conditions of kaersutite formation in the mafic rocks of the
Azov area region were estimated.

Microprobe studies of the chemical composition of kaersutites from kaersutite lamprophyres were performed on JXA-
8520F (JEOL) X-ray microanalyzer equipped with five wave dispersion spectrometers (WDS) at the Institute of Natural
Sciences of the Slovak Academy of Sciences (Bysterka Branch).

The main characteristics of the chemical composition of kaersutite from kaersutite lamprophyres of PKM are low content
of TiO, (0.5-0.68 f.0.) and Al,O, (up to 11.4%). Due to the low AL O, content, they are similar to kaersutites from afir gabroid
and pyroxenite PKM. Kaersutites from other rocks of the Azov area are characterized by a higher content of Al,O, (more
than 12.3%, more often — 13%). The sample of kaersutites from PKM lamprophyres is not homogeneous, which indicates
fluctuations in the conditions of rock formation. Most of the studied kaersutites of the Azov area are characterized by #Mg
higher than 0.55. The exception is the measured ferrokaersutite from Hlibodarivka camptonite megacrysts (# Mg = 0.43).
The vast majority of Azov area kaersutites have a high alkali content (more than 3%). According to their crystal chemical
characteristics, kaersutites of the Azov area region differ significantly from other amphiboles of the district.

The most highly baric are ferrokaersutites from Hlibodarivka camptonite megacrysts and kaersutite from porphyry
amphibole-titanomagnetite microgabrroid PKM. The formation of kaersutite from the mafic rocks of the Azov area
corresponds to the conditions of high oxygen fugacity. Ferrokaersutite from Hlibodarivka camptonite was formed under
conditions of medium oxygen fugacity.

Keywords: kaersutite, lamprophyre, mafic dyke, pyroxenites, the Pokrovo-Kyriivo massif, camptonites of the Khlibodar quarry,
Azov area.
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