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®di3nko-ximiuyHi ymoBu popmMmyBaHHA Ta 0COOINBOCTI
nokanisauii 3aHopuLIOBUX NnerMmaTuTiB BonuHi (YkpaiHCbkun
LMT)

3aHOPHIIOBI NEerMaTUTH BONMHI y KOPOCTEHCHKUX IpaHiTaX MPUYPOUYEHi IO 30HH, MO SKii 1O Kamep BUIBHOTO
pPOCTy KpHUCTaliB (3aHOPHUILNIB) TPHBAJIHN Yac HAIXOIHMIHM MPOXYKTH JAerasarii MarMu KHCJIOTO i OCHOBHOTO
cknanay. Toif dakT, mo 1 30Ha po3TamoBaHa MOONIU3Y KOHTAKTy 3 OCHOBHHMH IIOPOJAMH PaliOHY, €, IEBHOIO
Miporo, BUnaaKoBuM. HaToMicTh Mae 3HaYeHHs Te, IO O 3aXiJHOMY KOHTAaKTy OCHOBHHX HODIX 3 IpaHiTaMu
npoxoauTh Bonmonapcek-BonuHChKMN MTMOMHHUI PO3IIOM, IO SKOMY TepeadadyaeTbesi HaIXOUKEHHST MarMu
KOPOCTEHCBKOTO T'PaHiTy, a B MOJAJBIIOMY — MPOAYKTIB Aerasamii Marmu. I'eHeTHYHUI 3B 530K MK JUKEpPEIoM
TpuBanoro Haaxomxenus nerkux (H,O, CO,, HF) ¢moinis i po3ramyBaHHAM 3aHOPHIIOBUX MErMAaTHUTIB €
HEOOXITHOIO MEepeyMOBOIO POCTY B HUX BEJIMKHX KPHCTAIB KBaplly, TOma3sy, Oeprily He yumie Juisl Boiuwi, ane
i, IMOBIPHO, IHIIMX MiCIb TJIAHETH.

Beryn. [lermatnT 06’ €AHYIOTB BEIMKY 1 CBOEPITHY TPYITY Pi3HOMAHITHHUX I'€OJIOTIYHIX 00’ €KTIB,
IO BiZIPi3HAIOTHCS 32 CBOEIO OyIOBOIO, POPMOIO, pO3MipaMu, MiHEpAIEHUM CKIIaZIOM i THUTIOM
KOPHCHUX KOTIAJINH, TIIMOMHOIO 1 crtocodoM yTBopeHH: [41]. 3anopumosi (3a O. €. ®epcma-
HOM), KamepHi (3a M. I1. €pmakoBum) abo kpumranoHocHi (3a A. L. T'ia30yprom i I. I. Pomiono-
BUM) ITerMatuTh hopMyBasucs Ha TiuouHi 2-3,5 kM [ 13]. Lli 3HaveHHs mepe0yBaroTh B MEXkKax,
JIe MOKITUBHH MPOSB TiIPOANHAMIYHO BIIKPUTOI cUcTeMH [12] 1 picT KpUCTATIB Y BUThHOMY
npoctopi. 3a FO. O. HonromM [ 14], HIDKHEOIO MEKETO TOIITHPEHHS 3aHOPHIITB Y TIETMAaTHTOBHX
TiNax € mmouHa 6—8 KM.

CrocoBHO TeHe3H 3] 3aHOPUIIOBIX NMErMaTHTIB B3aradi (i BonmHi 30kpeMa) icHye Hu3Ka
norszis [17, 27, 28, 35 Ta i.], M0 BiAPi3HAIOTHCS Pi3HAM CTyTIEHEM 00T PyHTOBAHOCTI. IXHIO
JTOCTOBIPHICTB 1HO BaYKKO SIK T ITBEP/INTH, TaK i cripocTyBary. [IpoTe 3 yacoM HAKOITMIYIOThCS
(axTH, 0 TO3BOJIAIOTH OB OAHO3HAYHO BiATBOPIOBATH YMOBH (DOPMYBaHHS 3aHOPHIIIOBUX
METMATUTIB, TeHe3a SKUX Ma€ HAyKOBE 1 IpaKTUYHE 3Ha4eHH:L. 3a ciioBamu @. Xecca nerMaTtuTu
€, 6e3 CyMHIBY, "...HallBUTa/JTMBIIIO0, HAHCYNEPEUINBIIION 1 pa3oM 3 THM HaWIliKaBIiIIOIO
Tpyrmoro 3 ycix Bimomux nopin” [41, c. 382]. 3 inmoro 60Ky, MpaBWIbHE PO3YMIHHS TPUINH
TXHBOTO YTBOPEHHS CIIYTY€ 3aCO00M OTPUMAaHHS e(PEKTHBHHUX KPHTEPIiB MOIIYKY TPOIYKTHB-
HUX IIETMaTUTOBHX TiJT, IO MICTATH Ha BomiHi, sIK BiToMO, KPYTTHI KPHUCTAIH KBapITy (11’ €30KBap-
1Ty ), FOBEJIiPHUX TOMa3y i OepriTy, KOJIECKIIiITHY CHPOBHHY.

MeTta poboTr — mpoaHaji3yBaTH HarpoMapKeHy iH(OpPMAIIito IPO YMOBH (OPMYBaHHS
3aHOPHINOBUX TIETMATHUTIB BonwmHi 1 Ha 11iff OCHOBI OKPECINTH OOTPYHTOBAHINTY KOHIICTIIIIIO
CTaHOBIICHHS MIETMATHUTIB PETI0HY Ta 3aIPONOHYBATH HOBI KPUTEPIi iX MOMIYKY.

Teostoriuna no3uuisi paiioHy MOIIMpPeHHSsI 3AHOPUILIOBHX MErMATUTIB. 3aHOPHIIIOBI TTerMa-
TuTH BONmHI TeHeTHYHO 1 mpocTopoBo OB’ s3aHi i3 Kopocrencskim murytonoM (IliBHiHO-
3aximHuit Merabiok Yikpaincekoro muta). CydacHe ysIBICHHS po MHONMHHY OymoBy Kopoc-
TEHCHKOTO IUTYTOHY I'PYHTYETHCS Ha TEOIOTIYHUX Ta reo(i3naHuX qannX. Cepen HUX BUILTAMO
Ti, 1110, Ha HAIIl [IOTVISLI, MAKOTh OE3M10CEePEIHE BiJHOLICHHS 10 CTAHOBJICHHS 3aHOPHIIIOBUX T1€T-
MAaTHUTIB B3/IOBXK 3aXiJHOTO KOHTaKTy Bomomapcek-BomuHcbkoro (paHimie BiH MaB Ha3By Bo-
JUHCHKOTO0) Ta0pO-aHOPTO3UTOBOTO (J1a0paIOpUTOBOTO) MacuBy. [ [pumiTHO, 1110 BonmmnHCHKHIH 1
YomoBupKuit MacuBH rabpo-1adbpanopuTis poszaineHi LlenTpamsanm abo KopocTeHChKknM IiTH-
OMHHUM PO3JIOMOM, IITMPHHA 30HH SKOTO CKJIaJa€ Kimbka Kimomerpis. [Topoan B fioro Mexax
po3npobieHi, po30HTI YHCICHHUMH ITOPYIICHHIMH Ha OKpeMi 0:10ku [44]. B3moByk miBaeHHOT
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Puc. 1. Teonoro-reoisnyHuid po3pi3 BEpXHBOI yacTHHH 3eMHOI kopu Kopocrencbkoro maytony (aBr.: B. b. Coun-
nory6, A. T. Kamoxna, B. M. €ropos, A. B. UekyHoB) [44]: / — rpaHiTO-THEHCH 1 MIrMaTHTH KipOBOTPAJICh-
KO-)KMTOMHUPCBKOTO KOMIUIEKCY; 2 — TIPaHITH KOPOCTEHCHKOIO IHTPY3MBHOTO KOMIUIEKCY; 3 — rabpo-nadpa-
JIOPUTH KOPOCTEHCHKOTO IHTPY3MBHOIO KOMIUIEKCY; 4 — KOHTaKTH OCHOBHHUX 1 KHCJIUX ITOPiJl KOPOCTEHCHKOTO
KOMILJICKCY 3@ JAHUMH TpaBiMeTpii i MarHiTomeTpii; 5 — nependadyBaHi HaNpsSMKH HaJXOKCHHS KHUCIOL
MarMy Il 9ac yTBOPEHHsS KOPOCTEHCHKHUX IPAHITIB; 6 — 30HHM KPYIHHX PO3JIOMIB; 7 — ApiOHI po3nomu; 8§ —
3aJIOMJIIOBAJIbHI TOPU30HTH, 3a3HaueHa IPaHUYHA LIBUJIKICTh, KM/C; 9 — BigOuBHI ropu3oHTH; /() — TOYKH
nmudpakuii; // — myHkta BUOyxy; /2 — OypoBi cBeputoBuHn; /3 — kpuBa Ag; 14 — kpusa Zo
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Puc. 2. Cxemarnyna reojoro-nerporpadiuna kapra KopocreHcpkoro miyTtony [32]: / — naiikoBi moponu;
epanimu: 2 — noppuponoaiOHi KOHTaMiHOBaHI (IUBINHCHKI), 3 — CEpEeAHbO3EPHUCTI OI0THTOBI (JM3HUKIBCHKI),
4 — cepeHbO3EPHUCTI OIOTUTOBI (KUIIMHCHKI), 5 — KpymHO3epHUCTI aM(piO0a-010TUTOBI pamakiBinoaiOHi
(cTemaHiBChKi), 6 — pi3HO3epHUCTI OioTHT-aM(piOOIOBI pamnakiBinoaiOHi (POCOXIBChKI i KOPOCTEHCHKI), 7 —
panakiBi aApiOHO- i cepeqHbOOBOINHI, 8§ — OCHHUIBKOTO KOMILIEKCY; 9 — OCHOBHI (radpo-aHOPTO3UTOBI)

nopoau; /0 — mopoan oBpylbKoi edy3uBHO-0can0BOi cepii; // — rHeiicn, MIrMaTUTH, TPaHITH KipoBO-
IpaICbKO-)KUTOMHPCHKOTO KOMILIEKCY; /2 — 30HU BWIJIYTOBYBaHHS (i OKBapuLioBaHH:); /3 — po3nomu (31iBa
HarpaBo: MiBHIYHO-3axinHI — Bononapcek-BomnHesknii, KopocTencbkuit; cyomepumionansHi — HemupiBebkuii

i 3Bi31aNbChKMiL); /4 — TrpaHMI Pi3HOBIKOBUX KOMIUIEKCIB; /5 — TpaHUIll PI3HOBUIB MOPIJ IUIyTOHY
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DI3UKO-XIMIYHI YMOBU ®OPMYBAHHS 3AHOPUIIOBUX ITETMATUTIB

YacTUHU BOIMHCHKOTO MacHBy OCHOBHHX ITOP1JT BCTAHOBJICHO KpyIHUi Bonoxapchk-BonmmHes-
kuit posnom (puc. 1) [32]. [TokazoBo, 110 naaiHHs 000X po37I0MIB Ha MIBHIYHHI CXiJ1 BITHOCHO
nosiore i Bononapckk-BonuHchkuit po3iom mostorimmuii 3a Llentpansuuii (puc. 2) [44]. Po3pa-
XyHKH MOKa3yloTh, 1110 Bononapcbk-BonnHebkuil po3iom Ha mIMOMHI MOXe 3’ €JHYBaTUCS 3
Kopocrencekum. [lependadaerses, mo no Bonopapesk-BonuHebkoMy po3iiomy BinOyBaiocs
HaJIXOJDKEHHS KMCJIOT MarMy Y IPOIeCi yTBOPEHHSI KOPOCTEHCHKHX IPaHITIB.

Y HamnpsIMKY BiJ] 3aXiJJHOTO KOHTaKTy 3 OCHOBHUMH ITOPOJIAaMH JI0 THEWCO-MIrMaTUTOBUX
TIOPiJl paMH TUTyTOHY BCTAQHOBJICHO T10pu/IHI MOpou (Tabpo-CiEHITH, MOHIIOHITH) Ta IT’ITh Pi3HO-
BUJIiB TpauiTiB [17, 28, 32]: v, — HewiTKo Op(iponoiOHi, cepeHbO3EPHHUCTI, a0TpioMOphHO-
Ta TinizioMop(HO3epHUCTI; Y, — HopdiponoaiOHi APiOHO3EPHUCTI AILTIT-NIOHKIIITOBI; Y5 —
HOMKIJIO-TIErMaTUTOBI 1 AITITOIErMATOIIHI; Y, — MIKPOIErMaTUTOBI Ta Y5 — KPYIMHOOBOIHI. Y
IpaHiTax y,~y, BCTAHOBJIEHO HOCTYIIOBE 3MEHILIEHHS CTYTIEHs NOPUIHOCTI Ta 301IbIICHHS BMICTY
SiO,. I'panitu y, HaiOinb11 TiOpUIHI Ta OCHOBHI 32 CKJIafoM. [ 'paHiT ,~y, HOCTYIIOBO 3MiHIO-
FOTh OJIMH OJTHOTO, HAHOLIBII YITKO BOHH BIAPI3HSIIOTHCS 32 CTPYKTYPOIO OCHOBHOT MacH. [ler-
MAaTHTH y TPaHiTaX TPAIUIIFOTHCS BITHOCHO YacTo, ITPOTe BKpaii HepiBHOMIpHO. OCHOBHA KIJIbKICTh
iX 31€01IBIIOrO0 30CcepeKeHa y TPaHiTax ¥, 1Y, (4acTo Ha iX KOHTAKTI) B3I0BK 3aXiTHOTO KOHTAK-
Ty Bonuncbkoro macuBy. Taxi pi3HOBHIM TPAHITIB BiJIOMI 1 Y 30HI CXiZJTHOTO KOHTAKTy MacHBy,
MPOTE TaM MPOLyKTHBHHUX METMaTUTOBHX T HE BUSIBIICHO.

Y Oynosi Bononapchk-BoarHCEKOT0 TerMaTiToBOTO OIS BUIUISIOTHCS. YOTUPH 30HH (31
cxomy Ha3axin) [17,28, 32]: 1 — nermMaTuToBUX XKHUIBHUX anodi3; 2 — MPOyKTUBHHUX OBHO/IU-
(epeHIiiOBaHMX MTErMaTHTIB; 3 — PO3CISTHUX JPIOHUX ETMaTUTOBUX TiT; 4 — MPOXKMIIKOBUX
KBapIIOBHX BHU/IUJICHb 3 HABKOJIOTPIIIIMHHUM BHITyTOBYBAaHHSIM (30Ha OKBAPIIIOBAHHS i BUITYTOBY-
BaHH).

Dm0iHi BKIIOYeHHS. 3a pe3yibraraMu I0CTiKEHUX (III0TIHUX BKIIIOUEHB Y MiHEepaax
3 mermMaTuTiB BosmHi (mepeoBeiM y KpucTanax i3 3aHOPHIIIB) OTPHMAHO BEJUKY 32 00CSTOM
reHetn4Hy iH(opMmarito [28, 35]. LlboMy nporiecy BUBUSHHS CIPHSUIN 3a3BHYail BEJIMKI pO3MipH
BKJIFOUEHb Ta IXHE MOBCIOIHE MMOLIMPEHHS Y IPO30pHX MiHepaax. Yepes MoMUIIKH 1 3100y TKH
JIOCITITHUKHU HaOyI1 IIIHHOTO JIOCBIJ/ly Y PEKOHCTPYKIIIT YMOB CTaHOBJICHHSI 3aHOPHIIIOBHX I1eT-
MATHTIB 3a Pe3yJIkTaTaMH BUBYCHHS (DITFOITHUX BKITFOYCHB. 30KpEMa, JIOBENICHO [8, 9], mio: ¢uroinm,
sIKi OpaJIM y4acThb y pPOCTI KPHCTAJIB TOMA3y 1 KBapIly, HE MiCTHIIN TaKOT 3HAYHOT KIJIBKOCTI peyo-
BUHH LIUX MIHEpaIiB, sIK BBaxkasiocs [30]; 3a JOIOMOrolo MeTo Ty epeHaIoBHEHHsT (DITIOiTHUX
BKITIOUCHB [20] 00TpYHTOBAHO MOPSAOK 3MiHH MiHEPAIOYTBOPIOBAIBHOTO (DIIFOINY B TpOIICCi
CTaHOBJICHHSI 3aHOPHUIIIOBHX MErMaTHTIB [9, 21, 35]; CTUIEHUKOBUI KBapII, @ TOYHIIIIC — I'ycTa

Tabauys 1. Temnepatrypa romMoreHizanii po3kpucTaai3oBaHUX BKJKWYEHb CHJIIKATHHX PO3IUIaBiB y
KBapui 30BHIIIHIX 30H KaMepHUX nerMaTuTiB Bouuni [41]

Tun 3anopuia
3a HaHOINbII Koporka xapakrepucTika 3paska Tr, °C
PO3IOBCIOKEHUM MiHEpaJIOM

Tonasoswuii BkparieHuKH KBapiy B piGHO3epHHUCTHX rpadiuHuX arperarax > 670
Jpi6Ho3epHuUCTI TpadiuHi arperati 660650
JlpibHo3epHuCT rpadivHi arperaty i3 BKpaIrieHHKaMy KBapily 650-640
KpymHo3epHuCTI HesicHOrpadivHi arperati 3 nepexoiaMu 10
ckeneTHorpadiyHuX 630-620

Ksapuosuii Cepennbo3epHUCTi rpadivni arperatu 730-710
KpynHosepuucTi rpadiuHi arperati 700-660
CepenHbo3epHUCTi rpadiyni arperatu 750-720
I'padiuna 30Ha (OIU3BKO KOHTAKTY 3 FPAHITOM) 700-680

3aHopwyi BigcyTHI Cepennbo3epHUCTI IpadivyHi arperaTy i3 BKpaIieHHKaMU 700-680
KBapILy
T'padiuna 30Ha 690-660
Bxpamnenuku kBapiy B rpaiuHux arperarax > 670

ITpwuw™mirtk a. [nd rpanitiB oTpuMaHoO Taki 3HaueHHs 7T po3IUIaBHUX BKIOYEHb y KBapii: 830-810 °C — ms
BMICHOTO HE3MIHEHOTO 010THT-aM(pi00I0BOTO panakiBinmoaiOHOro rpanity (3pa3ok BimiOpaHuil 3-mig merma-
TUTOBOTO TiJa 3i CBEp/UIOBMHH Ha rnbOuHi 59,3 Mm); 610-600 °C — naiika aruniTONOAIOHUX IPAHITIB 3 [MHBAIb-
JIUTOM.
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ciTKa IHBEpCiiHOI TPILMHYBATOCTI, HE BAHUKAE BHACIIIJIOK Pi3KOT0O 0aratopa3oBoro 0XOI0IKeH-
HS 1 IepexoIiB MiHepairy Yepe3 TOUKY iHBepcil, ik cTBepKyBaiiocs [ 14]; MiHepaioyTBOpro-
BaJIbHA CUCTEMa B MPOIICCI KPUCTaNTi3allii MiHEpaliB 3aHOPHUIIIA 3MIHIOBAJIACh Bijl 3aKPHUTOT 10
T1IPOTUHAMIYHO BIIKPUTOI CHCTEMH TOMIO [5, 6,9, 22, 35].

BiarBopenHs yMoB (hopMyBaHHS 3aHOPUILIOBHX IIETMATUTIB BOJIMHI TPYHTY€ETHCSI Ha TAKKX
JIOCTOBIPHMX JITaHUX (B HAIIPSIMKY BiJl paHHIX JI0 MTI3HIX YTBOPEHb). 1. Y KBapIli 30BHIIIHIX 30H
KaMEpHUX ITerMaTUTIB TPAIUISIOTHCS BKIFOYEHHS PO3KPHCTAII30BaHOTO CHITIKATHOTO PO3ILIaBY
(TBepai MiHepasbHI (ha3u + BOAHUI po34HH + razosa (aza), TeMneparypa roMoreHizarii sKux
cranae 630-760°C[1,41] (tabmn. 1).

2. CTiNIbHUKOBUIT KBapIl — XapaKTepHUI PI3HOBU/I MiHEPaJly 3aHOPUILIOBUX ITETMATHTIB.
Moro yTBOpEHHs BUKTHKAHE METACTAOLIBHIM HOTIMOP(MHIM [EPEX00M BUCOKOTEMIIEPATYp-
HOT () Momudikanii y HU3pKOTEMIIEpaTypHY (0) 3 BEIMKOIO MIBUKICTIO. OCKUIBKH CTITEHUKOBA
TPIIIMHYBATICTH MPOSIBISETHCS HA €BOJIOLIHOMY eTarli CTAHOBJICHHSI [IETMATHTIB, TO CTUILHHU-
KOBHI KBapI| MOXeE CITyTyBaTh TepMoOapoMeTpoM [5, 6]. BiH kpucTasizyBaBcs 3a y4acTro ra3o-
MOAIGHOTO BOJHOTO PO3YUHY IyCTUHOKO =~ 0,3-0,4 r/ecm3, PT-napaMeTpu SKOTO J0PiBHIOBAIN
585-593 °C150-90 MIla.

3.V pesynbrari BUBYEHHS B KpUCTaJIaX TOMa3y NEPBUHHUX (DITIOTTHNX BKIIFOYEHB 3 BETMKOIO
kinpkicTro TBepaux ¢as I I Jlemmneitn, M. O. Kitist ta . A. OcTpoBCcbKuit JIHIUTH BUCHOBKY, 11O
y TIerMaTuTax KpucTaji3alis Torasy, KBapIly, MyCKOBITY, KpIOJNITY Ta IHIIMX MiHepalliB (ToOTo
TBepIUX (a3 BKIIIOUEHB) BiOyBajiacs 31 30aradeHoro BOjI00 CHIIIKaTHOTO PO3ILIaBy 3 TEMIIepa-
Typoto opieHToBHO ~ 700 °C Ta i THCKOM Yy JIeKiibKa THesd atmMocdep [31].

3rozioM [4, 35] BUSIBUIIOCS, 110 Y TAKMX BKJIFOUSHHSIX: | — CITIBBIAHOIICHHS MK TBEPAUMHU
(azamu (KBapioM, ajabp0OITOM, MPOTONITIOHITOM, KPIOJITOM, (DJIFOOPUTOM 1HOII KOIyMOITOM)
HEToCTiIHHE; KPiM TOro, Ha0ip TBepIHX (a3 y BKIIFOYEHHSIX TAKOXK HEIIOCTIHHIN; 2 — CITiBBITHO-
LICHHS] MIDK CyMapHUMHM 00’ €MaMH1 TBepAMX (a3, 3 0JHOTo OOKY, Ta PiIHOIO i ra3oM, 3 HIIIOTO,
3MIHIOETBCS Y ITMPOKUX MEXKax, X04a 371e01IbII0r0 00’ €M TBepInX (a3 CTaHOBUTH OPIEHTOBHO
75-80 %, a crIiBBIIHOIICHHS MiX P1JIKOIO Ta Ta30BOI0 (ha3amu CKIaae 0amu3bko 2 : 3; 3 — iHogi
cepe/] BKIIFOYEHb 3 TBEPAUMU (hazaMM TPAIUISIOTHCS PiJMHHO-Ta30B1 (piguHu ~ 40 %) BKiIIOYeH-
HSl, 110 HE MICTSATH TBEpUX (a3. 3a3HaueHi BUIIE CIIOCTEPEKEHHS BKa3yIOTh, 110 TBEP/ (a3n y
LIUX BKJIFOYEHHSX HE € JOYIPHIMH, @ KCEHOTeHHUMH MiHepaiamu. ToOTo MOXKHa CTBEpIKYBaTH,
110 KpUCTai3allis TOMa3y BiJi0yBasiacsi He 3 PO3IUIaBY, a 32 YYaCTHO T'a30BOr0 a00 PiJIKOTO BOJI-
HOTO PO3YHHY, TYCTHHA SIKMX OJIM3bKa J1I0 KPUTHUYHOI. 32 YMOBH JI€SIKOTO TEMIIEPaTypHOTO
rpajieHTa y TaKMX BKJIIOUEHHSX MOYKHAa OTPUMYBATH TPUBAJE KUIIHHS po3unHy [20].
HaitimoBipHirre, (hopMyBaHHS IIUX CBOEPIHUX 32 HATIOBHEHHSIM [IEPBUHHKX BKIIIOYEHB ITOB’ 132~
HE 3 OCIIaHHSIM Ha TPpaHi KPUCTAIIB TOIMAa3y, 110 POCTYTh, PI3HOMaHITHIUX MIKPOKPUCTAJIHKIB
MiHepaJiB 31 CKaJaMy4eHOTr0 MiHEPaJIoyTBOPIOBAIBHOTO BOJJHOTO PO3UHHY.

TaknuM YMHOM, 3aKUITAHHS BOJHOTO PO3YMHY Y KaMepax 1, SIK HacJIi/IoK, oro ckajaMyveH-
Hsl MOXKe OyTH 3ymoBiieHe [20]: 1 — MIKpOnopyIeHHSIMH TePMETUYHOCTI 3aHOPHIIIA 3 KOPOT-
KOYaCHUMH 3MEHILICHHSIMH (JTFOTTHOTO TUCKY JI0 3HAYEHb, 1110 BiJIIIOBIJal0Th TapaMeTpaMm JABO-
(azoBoi piBHOBarH "pianHa—mapa" (KOpPOTKOTPHBAJI 3aKHIIaHHs ) 200 2 — TEPMIYHUM I'PaJIIEHTOM
y 3aHOPMIIIL, B SIKOMY Tiepe0yBaB MiHEPaIOyTBOPIOBAJILHUIT BOJHHI PO3UHH, 1110 33 TYCTHHOIO
ONM3BKHUI 10 KpUTUYHOTO (TpHBasie KuIiHHs ). OcTaHHIN BapiaHT MPOSBUTHLCS, HAHIMOBIPHILIIE,
Ha BEJIMKHX 32 PO3MipoM (IIEpeI0BCiM 110 BepTHKA) 3aHopHIIax. Temneparypa romoreHizarii
(7T) nepBUHHYX PiIMHHO-Ta30BUX BKJIIOYEHB B ToMasi craHoBuTh 410-415 (BTa3), 372-392 °C (B
pinuny). HaitiMmoBipHimie, Temriepatypa KprcTanizailii Tornasy JopiBHIO€E a0o0 ieno MeHma 3a 7T
BKJIFOUEHb (y Oy/b-sIKOMY pa3i BoHa Oim3bKa 1o 7T), a TUCK Jeto nepesuiysas 30—40 MITa.

[Ipore i B mopanpIIoMy BuIle3ra/iaHi HIEPBUHHI BKIIIOYEHHS B TOIA31 HE 3JTUIIAIIHMCS 11032
yBaroto jgociiaaukiB. B. 1. Koanenko, I. M. IlaproBa, B. b. HaymoB Ta in. [25, 43] BBaXatOTh, 110
CWJIIKaTHAa MarMa y BKJIFOUCHHS IOTpamuia 3a TeMrepatypu ~ 650—700 °C ta THCKY HE MEHIIIE
2,6-3,0 k6ap. KonreHTpartist Boau y po3iuiai ckiagaia 9 % Big Macu. XiMIUHUI aHAI3 TOMO-
TCHHOT'O CKJIa, OTPUMAHOTO ITiJ] Yac HarpiBaHHs BKIIFOUCHD B aBTOKJIaB1 (CEPE/IHE i3 5 eIEKTPOH-
HO-30HJIOBHX aHAIi3iB, y % Bif Mach): SiO, — 60,71; AL,O;—17,47;Na,0 —5,22; K,0—4,11;
FeO—0,17; F—5,01; C1— 0,36; inmi kommonentd — 0,00-0,03. Otxe, 3a3HaucHi aBTOpU
JIOTPUMYFOTBCSI TIITOTE3U MarMaTHYHOTO TIOXO/PKEHHS KPUCTAJTIB TOTIa3y 13 3aHOPHUIIIIB IIerMa-
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Puc. 3. OnoifHi BKITIOYCHHS Y KBapIli KPUCTATIB 3 3aHOPHUIIA (BiA PaHHIX 0 Mi3HIX): @ — BTOPUHHE PiIAMHHO-
ra3oBe CTUIBHMKOBE BKIJIOUCHHS THITy /; 6 — BTOPHHHE PO3TPICKAaHE PIJMHHO-Tra30Be BKIOYCHHS THIY 4,
(daroix TakuX BKJIIOYCHb OpaB yd4acTh y POCTI OCHOBHOI MacH KPUCTAJiB; ¢, ¢ — BTOPUHHI Oaratoda3osi
BKJIOUCHHSI 3 MiHepajiaMu-B si3HAMHU THIY Sa. CHHICHETHYHI 0 HUX PiAWHHO-Ta30Bi BKJIFOUCHHS BMIILyIOTh
opiertoBHO 15 % BojgHOTrO po3unHy) (8). TpaIUIsIOTECS PO3TPiCKaHi BKIIOYEHHS (2); 0, e — BTOPHHHI Oara-
To(a30Bi BKIIIOUCHHS THIY 50; ¢ — Oaratoda3oBe BKIIOUCHHS TUIY 56, Jic, 3 — IEPBHHHI CHHI€HETHUHI
BKJIIOUEHHS, BIAMOBIAHO, THIY 6 1 7. @asu: L — BogHOro posunny; G — ras3oBa; B — MiHepaiB-B’S3HIB.
Mitka — Mipuiio BifmnoBizae 50 MKM

TuTiB BonmHi, Bnepire Buciosnenoi I. I. JlemmeiiHoM 3i criiBaBTOpamH.
TBepHKEHHS PO MarMaTHYHE TTOXO/PKSHHSI KPUCTAIIB TOMA3Yy, Ha HAIII TTOTISIT, HEeIOCTAaT-
HBO 00rpyHTOBaHE. Ha 11e omocepekoBaHO BKa3ye IIie i HEBIAMOBIIHICT 3HAYCHb TIIMONHU

(opMyBaHHS 3aHOPHIIA, OTPIMAHUX, BIAMOBIIHO, 32 (DIIFOITHIM THCKOM KOHCEpPBAIlii BKITIO-
YeHb y Tomasi Ta kBapii [5]. Ockinbku (aroinHui THCK KpUCTati3amii Tomnasy, 3a raauMu [43],
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ckianas 2,6...3 k0ap, To INTMOWHA, Ha SIKii BiH MOXJIUBUIL, TOPIBHIOBATUME Opi€HTOBHO 10 KM.
Bona po3paxoBana 3a piBHSIHHSIM:
h (xm) =260...300 MITa/(27...30) MITa/km,

nie 260...300 MITa— ¢rroinnuii THCK KpHcTaiizaii Tonasy; (27...30) MITa/km — niTocTaTnuHmiz
rpafient (rycruna rpanity — 2,67; rabpo — 2,97 r/cm?), a h (kM) — nbHHA 3aJISTaH s KPUC-
TaJIiB TOMA3y B Mepiof] Horo pocty. Po3paxyHku Bemmcs 32 YMOBH, IO CHCTEMa MiHEpaloy TBO-
PEHHS Bi/INOBI/1aJ1a T1pOIMHAMIYHO 3aKPHTIH CHCTEMI, Y SIKil (IIFOTHUI THCK BiITOBIAAE JTITO-
craruuHoMy. Haragaemo, 1o rinbuHa, Ha sikiid iepeOyBaB 3anopui 1. T. 303 i yac Kpuc-
Tautizanii KBapiy misHboi perenepauii (pizHoBun /1), He nepesuiysaia 2,3-2,5 km [5]. Maio-
HMOBIpHO, 11100 Bonoapcbk-BoanHCbKM IerMaTUTOBUI paiioH a00 HOro OKpeMi JUISTHKH 32
BIZIHOCHO KOPOTKHH 1epioz (IpOMiXOK y Yaci KpucTaizanii Torna3sy (OUIbIl paHHE YTBOPEHHST)
Ta KBapity pizHoBH Y /1) 3a3HaIIN OPIEHTOBHO 7-KIIOMETPOBOTO BEPTHKAIBHOTO IIEPEMIIIICHHS
Bropy.

4. 3aB/IsIKM reTeporeHHoMY cTaHy (uIoifiB (pianHa + ras), o JisUTH HAPUKIHII POCTY
KPHCTAaJIB KBapIly, TONa3y Ta iHIIMX MiHEpaJliB y 3aHOPHUIIAX, MOXKHA JJOCTATHHO MOBHO 1 J10-
CTOBIPHO BiATBOpUTH PT-n1apamMeTpH X KOHCepBallii. 3a IepeHaroBHEHHSIMHU BKITIOUYEHb BCTa-
HOBJICHO TEH/ICHIIIO TXHBOT 3MIHH: CIIOYATKY JIisUIM BUCOKOKOHIIEHTpoBaHi (~ 50-60 %) BoaHi
COJIbOBI PO3UMHH (BKIJIIOUEHHS THITY Ja), TemrepaTypa sikux ckianae 340-380 °C (puc. 3, a); B
HACTYITHOMY COJIOHICTB ()THOiMy (BKITIOUCHHS THITY J0) pi3ko 3poctae 1m0 80—85 % (compoBuit
pO3ILIaB, po3IIaB—po3cin), a Temiepatypa nocsrae 450-500 °C (puc. 3, 6). [1i3Hi po3unHU
(BKJTIOYCHHSI TUITY 56) BiA3HaYaroThCs coioHicTIo 30-35 % Ta Temmeparyporo KOHcepBallil
~200-250°C (puc. 3, 6).

[NosiBa BKITIOUEHB THITY S 3yMOBJICHA 30UTBIIEHHSIM OPHCTOCTI 1 TPIIIHYBATOCTI IPAHITIB,
1110 BMIII[YIOTb IIETMATHUTH, T4, K HACJII/IOK, 3MIHOIO CTYIIEHsI FepMETHYHOCTI 3aHopHa. Crcre-
Ma MiHEepaJIOyTBOPEHHS 13 T1IPOIMHAMIYHO 3aKPHUTOI CTAE MPOMDKHOIO: (DITFOTTHUI THCK 3MEH-
LIY€THCS BiJl TITOCTaTUYHOTO JI0 IPOMI>KHOTO, 3HAYEHHSI SIKOT'0 OLIBIII 32 I'IPOCTaTHYHUM THCK,
ajie MEHIII 32 JTITOCTaTHYHHUNA. 3MCHIIICHHS (DIIFOTTHOTO TUCKY 3a MOCTIHHOT TemriepaTypu (abo
HEBEJIMKOTO 11 3pOCTaHH) BUKJIMKAJIO y 3aHOPHIIIAaX TeTeporeHizaliito (kuminus) ¢uoiny (piau-
Ha + ra3). Bona cynpoBoKyBaacs 4acTKOBOIO BTpaTolo pifikoio ¢asoro netkux (H,O0, CO,)
KOMITOHEHTIB 1, SIK HAaCJTiI0K, 3pOCTaHHsIM 11 CoJIOHOCTI. DITI0iu, 3aKOHCEPBOBaHI Y BKIIFOUEHHSIX
TUITY Sa, IMOBIpHO, OpaJii y4acTh y KpHcTaiizauil "mssMucToro" kpapity nepudepiiiHux 30H
kpucraiis [19, 35]. T'yctuna (0,15-0,20 r/cm?) ra3oBoi ¢asu, o CriBicHye 3 piKUM BOJTHAM
COILOBMM PO3YMHOM BKJIKOYEHB TUITY Sa, A€o MeHIa 3a ryctuny (0,3-0,4 r/cm®) dmmoiny, mo
OpaB y4yacThb y KpUCTaJIi3allil OCHOBHOI MAaCH KPUCTATIB 3aHOPHIIIA.

Pizke migBUIIIEHHS TEMIIEPATYpU MiHEpaJIOyTBOPEHHs y 3aHopuii ;10 450-500 °C cynpo-
BOJKYBAJIOCSI PI3KUM 3POCTAHHSIM COJIOHOCTI BOJHOTO PO3YMHY (PO3IIIaBy-pO3COITY, BKIIIO-
YEHHs1 TUITY 56), OCKUIBKH BHILIH TeMIepaTypi KUITiHHS 32 HOCTIHHOTO THCKY BiATIOBia€e OlTbIa
COJIOHICTB BOJIHO-COJIbOBOT'O pO3uMHYy. Take MiJBHIIEHHS TEMIEpaTypH CYPOBOKYBAIOCH
TIOBCIO/THMM PO3TPICKYBaHHSIM (DITIOTIHIX BKITFOUEHB, 110 BXKE ICHYBaJIM Ha TO yac y kapii. Ha
BiJIHOCHY KOPOTKOYACHICTh IILOTO Pi3KOT0 IMiIBUIIIEHHS TEMIIEPaTy P HAIPUKIHII CTAHOBJICHHS
KPHCTaJIiB 3aHOPHIIIA BKA3y€ HEBEIMKNI 00’ €M MepeBiIKIIaIeHOT pEYOBHHH B ITpoLieci HaOyTTs
(ITIOTIHUM BKITFOUSHHSIM piBHOBaXKHOT popmHu y KpucTanax Tonasy [6, 9]. [IpumitHo, 1o mi
BHCOKOTEMITEPaTypHi COJILOBI PO3ILIABHU-PO3COIIN MPOSBIIIMCS HE Ha BCIX MMErMaTUTax [EHT-
paJbHUX JJISTHOK ETMATUTOBOTO TTOJISL.

3MiHa BUCOKOTEMIIEPATypPHOTO 1 BACOKOKOHIIEHTPOBAHOTO PO3ILIABY-PO3COITY (BKIIOUEH-
HSI THITY 56) Ha COJILOBUI PO3YMH, IO BiJ3HAUYaBCS HEBHUCOKMMH 3HAYCHHSMH TEMIIEpaTypH
~200-250 °C Ta cononictio 30-35 %, 3yMOBIIeHa HAJIXO/PKEHHSIM Y 3aHOPHII XOJIOIHUX TPIIINH-
HUX BOJI BEPXHiX TOPU3OHTIB KOpH. BOHM MOTpanwiyv y 3aHOpHUII 10 CUCTEMI TPILUH B IIepioj
3HIDKEHHS TUCKY ITMOMHHOTO ()TIOT/TY /10 3HaYeHB TiIpOCTaTHYHOTO (T1IPOANHAMIYHO BIIKPUTA
CUCTEMA).

5. Y nopanbioMy 3poCTaHHs TACKY TNIMOWHHOTO (JTIOiHOTO IIOTOKY BHIIE 3HAYSHHS T1/1p0-
CTaTHYHOTO 3HOBY TPU3BOJIUTH JI0 HOT'O MOSIBY Y 3aHOPHUIIIAX. 30KPEMa, I1€ CTOCYETHCSI HAJIXO/1-
keHHs y Boauuil posunn dazu CO,-dmoiny. Bona npezcrasnse coboro IpomyKT Aerasanii
0a3uTOBOrO PO3MIIABY, OCKiIbKK BKIIoueHHs CO,-(iioiny BUABIEHI IMILE Y MiHEpanax iHTpy-
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T,°C
595...585 ¢ ;
A
500...450 56
380...340 o4
320...300 N y &9
250...200 8
240...230 6.7
A
Yac
Cuctema TigpoIHHAMIYHO CTymiHb TepMETHIHOCTL
3aHOpHIIA
3aKpHUTa | Iepe- BigKpHTa
Xij{Ha
Jlitocta- |IIpo- Tigpocratnanuii Dr0iAHUI TUCK
TUIHUI Mi;KHm711
T'omo- Cucrema
reHHa: TeTeporenna: piauna + ras | MIHCPATOYTBOPIOBATBHHX
ra3 abo dmoinia
pimuHa
Onnonanpasnennii KoEBekTUBHUH, Croci6 nepeMimeHHs
TIOTIK 3 MAJIOO OIHOHAIIPABICHHUH Gbmoiny
LIBHAKICTIO pyXy, |MOTiK CO,-duroixy
a TIOTIK CONMBOBOTO | (BKJIIOYEHHS THITY 6, 7)
PO3ILIaBY-pPO3CONY
(BKITIOUEHHS THITY
56) — 3 BEIIUKOIO

Puc. 4. Cxema 3MiHH MapaMeTpiB MiHEPaTOyTBOPIOBANBLHHUX (IIIOIMIB 3 4acOM Yy Mepioj POCTY KPHCTAIB y
3aHOpHIIAX MPOAYKTHBHHUX NETMAaTUTOBUX Till BonmHi, 3a pe3yibraTraMy BHBUEHHS BKIIOYEHb y KBapmi. /, Sa,
56, 56, 6, 7, 8, 9 — tunu ¢QuoigHuX BKIOYeHb [9], kpuBa A4 — TeMmmeparypHa KpHUBa OCTUIAaHHS Tila

3WBHUX TIOPiJ] OCHOBHOTO 1 YIIETPa0CHOBHOTO CKIay [39].

3rajana BUIIE reTeporeHHa (IIroiqHa cucTemMa 3adikcoBaHa CHHI €HETHIHUMU TIEPBUHHU-
Mu BKroueHHAMHU THITY 6 (CO,-(iroin) i vty 7 (BoAHMIA pO3uMH) y KBapLi Ni3HEO01 pereHepartii
(pizaoBHuz []), 10 Mae nmepeBaskHO My TOTYKHICTh — IEPIIT MUTIMETPH, TIPOTE MHUPOKE PO3-
noscrokenHs. ®aza CO,-dioiny npeacTabieHa sk ra3oM, TaK i piIMHOI0. I'a3 MposBIAeThCA
i yac popMyBaHHS IETMATUTOBUX T HAa IEHTPATBHUX JUISTHKAX, PIHA — HA MiBHIYHIH
oxojui rorst. 3a BrmoueHHsiMu tuty 6 (CO, rycrunoro 0,21-0,23 r/cm?, ra3) Ta ra3oBo-piaxu-
MU BKITIOUCHHAMH TUTTY 7 (MiHIManbHI 3Ha9eHHs 1T = 230-240 °C) orpumano PT-mapaMeTpu
Kkpucramizarmii kBapity Tamy J (. T. 303, gineaurt [Apoprie). Born Bimnosimarots 230-240 °C ta
23-25 MIla (BimHOCHA ToxnOKa + (5—10 %)) [S]. HasBHA ccTeMa KOHTPaKIIHUX TPiruH (00’ eM
rpanity B iHTepBaii 800-200 °C 3a po3paxyHKOBHUMH IaHUMH 3MEHIIYETHCS OPIEHTOBHO Ha
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1,8 %) [14] Hagamni 3a0e3neuyBaa JeTKUM (ITFOIIaM CTaTyC TiAPOIMHAMIYHO BIIKPUTOT CUCTE-
M. 3 IOTO BUTUIMBAE, 110 TMOMHA (/1, kM) (hopMyBaHHs 3aHopuiia I1. T. 303 ckimanae < (2,3-2,5) km.
Bona po3paxoBaHna 3a BiJJHOLICHHSIM:

h (kM) =23...25 MI1a/10 MITa/km,
ne 23...25 MIla — dumoinanii Tuck Brmouennst, 10 MIla/km — rigpocraTiaHuii rpajiieHT.

6. IlpumiTHo, M0 HagxomkeHHs IubuHHOro CO,-(hmIoiny Ha AeIKMX HerMaTuTax HeHT-
PaJbHUX AUISTHOK OIS CYTTPOBOJKYBAJIOCh PO3TPICKYBaHHSM IIEPBUHHHX I'a30BO-PiJKHX BKITIO-
YeHb TUITY 7 Ta BTOPUHHUX THITy 56 Yy KBapll BHACIIJIOK ITiIBUILICHHS TemMIiepaTypH 10 300—
320 °C[9]. Ha niBHI4Hi}f OKOJHIII IIETMaTUTOBOTO TIOJIsI BULIE3Ia1aHE ITiABUIIICHHS TEMIIEPaTypr
Oys10 3HauHMM. BOHO 3a(hiKcOBaHO YTBOPEHHSIM TaK 3BAHOTO CTUTLHUKOIOAIOHOTO KBapIly Ta
"po3KyHoBIKEHUX " (ITIOIHIX BKITIOYEHB [ 7].

OTxe, Ha TPOTYKTUBHUX IIETMATUTOBHX TiJIaX B IEPI0J] POCTY KPHUCTAIIIB 3aHOPHIIIA MiHe-
PpaJIoyTBOPIOBaILHHHN (ITI0i/] 3MIHIOBABCS BiJI paHHIX JI0 MI3HIX B TAKOMY ITOPSIIKY: BOJHUI pO3-
YHH COJIOHICTIO & 7—10 %, 110 3a TYCTHHOIO OJM3BKUHA 10 KPUTHYHOTO —> BOJHUHA PO3YMH
coJIOHICTIO ~ 50—60 % + mapa — CoNbOBHIA PO3Cis cooHicTIO &~ 80—85 % + mapa — BomgHUI
po3uuH cononicTio < (30-35) % — Boauuii posunn + ras (CO,-¢pmoin). Taka 3mina pmoiny €
PE3yJBTaTOM BIUIUBY JEKIJIBKOX B3a€EMOIIOB SI3aHUX YMHHHKIB. 3 OIHOTO OOKY, 31 3HW)KEHHSIM
TEMIIEpaTypH 3pOCTa€ TPILIMHYBATICTh (MOPUCTICTH) 1 MPOHUKHICTH BMICHUX JI0 NErMaTUTy
TPAHITIB i, IK HACIIIOK, 3MIHIOETHCSI TEPMETUYHICTD (DIFOTIHOT CHCTEMH BiJI T1iJPOTUHAMIYHO

Tabauys 2. 3mina 613C CO, pi3HoBikoBHX rpyn (uIOiAHMX BKJIOYeHb y KBapui nermMatutis Boauni

3pa3zok Tun GuoigHIX BKIIOYEHD Tewmepatypa KOH: cprautt 6"C, %o
BKJIFOUEHB, °C
n. m. 303 — ocHosHe (dinvruys [eopuwye)

1. MonouHo-61uit KBapi CyOMikpockorivHi > (573-600) 19
saapa BKJIFOYCHHS
2. CTiNbHUKOBHH KBapI{ CTibHUKOBI PiTHHHO- 585-595 -19

ra3osi (piauau ~ 40 %)
3. Amvaactuii KBAPUADA, oo asop 5 370-350 -16
10 MEXYE 13 3aHOPUILOBOIO . X

MiHepalaMu-B’ I3HIMU
00J1acTro
4. lumMuacTuii KBapIi sapa Te came 350-320 -16
5. MopioH kpucTaia " " 300-280 15
3aHOpHIIA

n. m. 303 — nigdenno-3axioue (dinvnuysa /leopuwye)
1. KBaprioBi BizocoGeHHs CyOuikpockonini > (573-600) -19
B BKJIFOYCHHSI
MOJTEOBOIINIATOBOT 30HK
2. Moxouro-Gimii KBapy Te cave > (573-600) -18
1o06IM3y 3aHOPUIIOBOT
obiacti
i' PC[T;IBHHKOBHH KBapi CTiNBbHUKOBI* piMHHO- 585-595 -17
prcrana ra3oBi (pigunu ~ 40 %)

4. Cmyractuii kBapIg PinuHHO-ra30B1 > (390-410) ...< 600 -17

(pimuau ~ 40 %)
5. Jlumuactuii KBap spa Te came > (400-405) ...< 600 -17
6. JIboi0BO-1IpO30pUii KBapI wow >400-410) ...< 600 -15,5
Kpucraia

n. m. 305 — (Buwnsxiecvka OinbHuYyst)

PiguHHO-ra30Bi > (395-410)...< 573 -17
(pimunu ~ 40 %)

1. JlumuacTuii KBapi
KpHCTana

2. ilnMuacTuii KBapiy

bararodasosi 3 360-375 -16
KpHCTaja . X

MiHepanaMu-B’sI3HAMH
3. Iizwiit kBap perenepanii  IlepBunHi razosi 230-250 -15
(pisnoBun /1 [9, 35]) BrioueHHst CO,-dmroixy

(p ~0,21-0,23 r/cm’)

ITpuwmirtxk a *CTiNbHUKOBI BKIIOUEHHS 3aKOHCEPBYBAIH PO3YHH, IO 3aTiKOBYBAaB IHBEPCiiHY TpilmnHY-
BaTiCTh, yTBOPEHY BHACHIJOK [B—>o-mepexony KBapily. Pesynbratu aHami3iB OTpUMaHi Ha Mac-CIEKTPOMETpI
MMU-1305, crangapt PDB. Tounicts BusHaueHHs = 0,5 %o (abcomrorHa moxnOka). Bei ¢umoinHi BKIIOYEHHS,
SIKIIO HE BKA3aHO iXHiM I€HEeTHYHUI TUI OKPEMO, € BTOPHHHUMH.
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3aKpUTOi (TOBHA T€PMETHYHICTB, TPUPOAHO, HEMOJKITHBA) Yepe3 IIEPEXiIHY JI0 T1APOIMHAMIYHO
BIZIKPHTOI, 1110, Y CBOIO YEPTY, I03HAYAETHCS HA arperaTHOMY CTaHi Ta COJIOHOCTI BOJAHUX MiHe-
paJIoyTBOPIOBAJIBHUX pO34MHIB (puc. 4). 3 iHIIOro 00Ky, MosiBa BUCOKOTEMIIEPATYPHUX PO3-
conis-posmnasis Ta CO,-mroizis, HailiMOBipHillle, BUKINKaHA TEKTOHIYHMMU pyXamu Boso-
JIapChbK-BOoNMMHCHKOTO IIMOMHHOTO PO3JIOMY.

Izomonnuii cknao eyeneyto CO, guiwoionux exnouens. CO, — NeTKUH KOMIIOHEHT, 110
OpaB y4acTh y BCbOMY TEMIICPATypPHOMY Jlialia30Hi CTAHOBIICHHS SIK TPAHITIB, TaK 1 IETMATHTIB,
ToMmy indopmartis mpo 3miny 3uauens 6'13C y (uiroini B mporeci MiHEpanoyTBOPEHHSI € BaXKJIU-
BOIO JIJIs1 BiATBOPEHHS TEHE3H 3aHOPHILOBUX NerMaTuTiB [26]. CO, Buiyyanu i3 MiHepaabHUX
1po6 msAXoM ix apobienHs. 3a3Buyail ananisysanu sanosuii BMmict CO, y mpo6ax, B AesSKux
BUITQ/IKaX JIOCIIIKYBAJIU ra3 OKPEMUX TUITIB (IIFOTHUX BKITFOUeHb. OcTaHHiH cr1oci 1ae 3Mory
OTpUMaTH HaiJ0CTOBIpHIlTy iH(OpMAILLif0, IPOTE HOT0O 4acTO BaYKKO a00 HEMOXKIIMBO peatizy-
Bary. Xoua Ha OB PaHHI MiHEpaJIbHI YTBOPEHHS HAKJIAIAIOTHCS MI3HILI (IIFOTIH, BaJIOBHIA
aHaJIi3 ra3y pi3HOBIKOBUX MiHEpaJbHUX MPOO 3/1€0LIBIIOrO JOCTOBIPHO BiIOMBAE HAMPSIMOK
3minn 6'3C CO, B nporieci MiHepanoyTBOPEHHSL.

[30TOMHMIT CKITa/T BYIIELIO 3 IIOKCH Ty BYIJIEIIIO MiHEPAJIOy TBOPIOBAJIBHOTO (MIIOTTY B ITPO-
1IeC1 CTaHOBJICHHS 3aHOPUILIOBHX ITErMATHTIB, BIITBOPEHMUI 33 TIEBHUMH TUTIAMH (DITFOTTHUX BKITO-
YeHb, 3aKOHOMIPHO OOBa)KHIOETHCSI B Mexkax Bix —19 10 —15 %o BHACIIIOK HaAXO/PKEHHS B
cuctemy rubunnoro (Mantiiinoro) CO,. Taxe siumie Buepuie BussBuB I I1. Mamuyp i3 ciiBas-
Topami (Tabi. 2) [33]. 3ayBakumo, 1110 1000py (IIFOiTHUX BKIFOYCHB OTHOTO THITY MIPUALISIIACS
0co0MBa yBara, OCKUIbKH HaBiTh CTIIBHUKOBHI KBapI] MiCTUTB KPIM OCHOBHOT KUTBKOCTI CTLTEHH-
KOBHX I1Ie 0arato OUTBII MOJIOJIMX BKITIOYEHb.

3romom I. I1. Mamuyp Ta iH. [34, 37, 38] Ha OCHOBI BaJIOBUX aHAJIi3iB ra3y, BUIYYCHOTO i3
BMICHHX JIO TIETMATUTY TPAHITIB, MO/ PI3HUX CTPYKTYPHHUX 30H 3aHOPHIIIOBUX ITErMaTUTIB, KPHU-
CTaliB KBapily i3 3aHOpHUINA, BCTAHOBIIH, IO TCHACHIs 30inpmenns kinpkocti 3C y CO,
30epiraeThest It BChOTO Mpoliecy (hopMyBaHHs 3aHOPHUIIIOBUX MIErMATUTIB. BMicHI 10 merma-
TUTY TPaHiTH Bi[3HAYAI0ThCs OLILIIONO KiIBKICTIO 130TONHO jerkoro Byrierio y CO,. Ilepenoa-
Ya€eThCs, 110 BiH YTBOPUBCS 3 BYIVICIIO OPraHIYHOI PEYOBHHH, PO3CISIHOT B 0CaJIOBUX MOPOJIax,
K1 OyaM pi3HOIO MIpOI0 KOHTaMiHOBaHI I'paHITHOIO MarMoo. OCTaHHbOIO 0OCTaBHHOIO,
IMOBIpHO, MOSICHIOETHCS IMPOKHIA Aiarta3on 3HadeHb 6'3C CO, (Bin—34 10 —12,8 %o) 3 rpaHirtis.
Cu1ig mAKpeCInTH, 110 30HA IrpadivHOro NerMaTuTy 3aBK/I1 BiJ3HAUAIacs BAKYUM BYyIJICHIEM
CO, nopiBHSHO 3 'PaHiTOM, 110 KOHTAaKTyBaB 3 Helo. Tak, Ha nermaruti 35 6'3C CO, rpanity
cxnanae ax —12,8 %o, npote i30Tonuuii cknan Bymieo CO, He3MiHEHOro IerMaTuTy rpadiunoi
CTPYKTYPH Ha KOHTAKTi 3 IPaHiTOM Iie Baxkunii i jopisuioe —10,3 %o. Taka 3umina '3C CO, y
3a3Ha4YEHHX 1OPO/IaX 3yMOBJIEHa a00 HEPIBHOMIPHUM HaIXOPKCHHSIM TIIMOMHHOTO JIIOKCHILY
BYIJIELIO Y CUCTEMY MiHepajloyTBOPEHH:, a00/i pi3HUM BMicTOM jierkoro Byrieiio CO, rpaHiTis

Tabnuya 3. 13oTonnuii ckaan syraeuo CO, QUIIOIIHAX BKJIKYeHb CTiIbHHKOBOIO KBaplly NerMaTHTiB
Bouauni [36]

Howmep 6C, %o
3pasKa [erMaTuTy | JoCIiLy BUMIpsiHE | CepeJIHE

1 -10,5

203 ) 117 -11,1
1 -10,1

375 ) 115 -10,8
1 -11,4
2 —-11,1

303 3 112 -11,2
4 -11,0
1 -11,0
2 ~13,1

238 3 -11,6 -12,1
4 -10,6
5 -134

ITpuwmirk a. Pesynsratn anHaniziB oTrpumani Ha mac-criektpomerpi MHU-1305, crannapt PDB. TounicTs
pusHaueHHs + 0,5 %o.
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Puc. 5. PT-niarpama Bou [20], cyMmiIieHa 3 JIiHI€IO TIKBiTyCy HACHYEHOTO BOJOIO PO3ILIABY IPaHITYy (WITpUX-
IyHKTHpHA JIiHIsA) 3 i30MiHisMH BMIiCTY Bojau y posmiasi (% Bix macu) [29] Ta niHiero piBHOBaru o—-kBapity
(xupHa ninis). * — i3oxopa 3,10 cM¥/r Bignosinae kpurnusiit rycruni HyO (moscHeHHs y Tekcti)

Y TOMY 4H 1HIIOMY MiCIli IErMaTHTOBOTO TTOJISL.

3pocTanHs KibKocTi BusHadeHb 6'3C IOKCH LY BYIIIELO MOKA3aJI0, 0 (IIFOiIH] BKITIOYEH-
HSI OJTHOTO TUITY Ha Pi3HUX ITErMaTUTaX MArOTh OJIHM3bKI, aJie ICMIO BiIMiHHI 3HaYeHHs [34, 36].

Taka cutyarist IpOCTEKXYETHCS 1 32 pe3yJbTaTaMy JIOCII/DKECHHS (IO THAX BKIIIOYCHD Y
CTUTBHUKOBOMY KBap1i (Tabi. 3). OTpuMaHi BU3HAUCHHS € PETICPHUMH, OCKUTBKH CTUTBHUKOBA
TPIIIMHYBATICTH BHHUKAE BHACIIZIOK iHBEpCii —>0L KBapILy i Ma€e TOCTATHHO TOYHHI TEMIIepa-
TYPHHI IHTEpBaJI TPOsIBY. 3aJTIKOBYBaHHS 11 (UII0TIaMH y KpUCTaJIaX KBapIly 3 pi3HUX IETMaTHTO-
BUX TiJI BiZOYyBaJIoCst MPHOJIM3HO OJJHOYACHO B iHTepBat 585595 °C [5]. Inmumu ciioBamu, B
Tiepiof] 3aJ1iKOByBaHHS CTLILHUKOBOI TPillIMHyBaTOCTi MnOKMHHA yacTka CO,-¢mioiny y miHepa-
JIOyTBOPIOBAILHOMY (DITI0i/Ii 3aHOPHIIIIB PI3HUX NETMAaTUTOBHX TiJT OyJIa HEOTHAKOBOIO, TOOTO,
IMOBIpHO, HaJIXOKeHHs MnOMHHOro CO, y KaMepH BiIbHOIO POCTY KPUCTaTB B LieH nepiof (Ta
1t He nuie) OyIo pi3HUM.

B Toif 5Kke yac BCTaHOBIICHA TAaKOXK Pi3HUL y 3HadeHHsX 6'°C CO, BKIIIOYEHB Y CTUIBHUKO-
BOMY KBap1i 0tHOTO i Toro x 11. T. 303 (tabm. 2, 3). Bona, HalliMOBipHillle, 3yMOBIICHA HEIOCTAT-
HBOIO YHCTOTOIO BiJOOPY CTIIBHUKOBUX (IIOITHUX BKIIIOYEHb Y MiHEpaJTi, OCKUTBKH KOJIMBAHHS
IIMX 3HAUYCHb EPEBUIILY€ IIOXHUOKY BU3HAYCHb.

Izomonnuii cknao eyeneyio xapbonamis 3 neemamumie (6'3C 3MIHIOETCS B MEKaX Bifl
—15,7 10 -9,8 %o0) [38]. Lleit nianazon 3HaueHb BKazye, 1o omu3bko 300 °C (yrBopeHHs KapOoHa-
Ty) Ha i30TonHuMi ckaaj Byrento CO, MiHepanoyTBOPIOBaIbHUX ()IFOi/IiB BIIMBAJIU [TMOUHHI
¢uroinu MaHTIHHOTO (TI1IKOPOBOTO) IMOXOMKEHHSL. SIK 1 CITij OyJI0 O9iKyBaTH, 10 3a3HAYCHOTO
JAianasoHy norparisioTs suadennst 6 3C CO, misHporo ¢uiroiy i, 30Kpema, IepBUHHUX Ta30BHX
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BKmodeHb CO,-po3unHy, 110 OpaB ydacTb y poCTi KBapiy Mi3HbOi perenepauii (pisnosua /1)
(Tabm. 2).

Amnaui3 pakTaHOoro Marepiaiy i BucHoBKH. [1le y 1968 p. kanancekuii mpodecop [opaon
CMiT, aHaJI3yI04YH CHTYAILi0, 10 CKJIAJIaCcs HABKOJIO PEKOHCTPYKIIii yMOB CTaHOBJICHHS IIeTrMa-
TUTIB, 3ayBa)XKUB, 110 "'... PI3HIUMH JTOCITI THUKAMH IPOTIOHYBAJIKCS BC1 MOXKITMBI KOMOIHAIIIT Me-
XaHI3MIB KpHCTai3amii 1 THITIB (IIOIIB 1 110 MOPIBHSHHS IX B 3aralbHOMY N030aBJICHE CEHCY JI0
THUX Tip, TTOKU HEe OyIyTh BCTAHOBJICHI HAIIiHI (PAKTH CTOCOBHO TEMIIEPATypH, THCKY 1 CKJIaJTy
¢umroinis... HalimocToBipHIiwi gaHi mpo ckiaj GIIoiiiB MU OTPUMYEMO, BUBYAIOYH TTEPBUHHI
BKJIIOUEHHS y KpucTanax" [42, c. 371]. Haronocumo, 1110 B OCHOBY PEKOHCTPYKIi1 yMOB CTaHOB-
JICHHSI 3aHOPUILIOBHX ITerMaTyTiB BosnHi, HaBeseHoT HiKYe, MOKIIaJIeH] pe3yIbTaTH O CITJPKeH-
Hsl (DITIOTTHNX BKITIOUCHB.

BoHnu 11oka3yoTh, 1110 BUPIIEHHS POOIEMH I'eHE3H J0CIIPKYBaHUX 3aHOPHIIIOBHX TIeT-
MaTHTIB TOJISIrae y TOIIYKY JDKepelia TPUBAJIOTO HA/IXO/KEHHS JIETKMX KOMITOHEHTIB Y 3aHO-
PHIII Ta OAAJIBIIOTO YTPUMYBaHHS 1X TaM. [[ificHO, 0COOIMBOCTI 3MiHH TEMIICPATypH, TUCKY,
arperaTHoOro CTaHy, XiMi4HOIr0 CKJIa1y, COMOHOCTI BOAHMX po3unHiB, 6'3C CO, (GmoiHuX BKIIIO-
YCeHb CBIYATH, 10 KPUCTAIH 3aHOPHUIIIA POCIH y MPOTOYHIN cucTeMi, TOOTO y (iroinHOMY
norori. Moro msuakicts B poneci opMyBaHHs 3aHOPHIIA 3MIHIOBANACS Y IIMPOKHUX MEKAX:
BiJI MIHIMaJIbHUX (3aCTIHHMX, KOHBEKIIIIHUX ) JI0 Ay’Ke BEJIMKHUX (KaTacTpOpiYHUX CIIPSIMOBAHUX
(oTHOHAITPABIIEHHX ) TOTOKIB).

PosmaiTicTh 3Ha4eHB i30TONMHOrO cKIamy Byriemio CO, rpaHiTiB, OPi PisHUX CTPYKTYp-
HUX 30H IETMaTHTIB Ta KPUCTAJIIB KBapILy i3 3aHOPHILIIB 3yMOBJICHA 3MIIITyBaHHSIM IJIMOWHHOI Ta
BracTuBoi rpatitam CO,. Take 3MilTyBaHHs IPOSBUIIOCH IK HA MArMATHYHil, Tak i Ha HOCTMAr-
MaTHYHIH CTa/lisIX CTAHOBJICHHSI TIETMATHTIB.

Jlnist oOTpyHTYBaHHSI FeHe3U 3aHOPHIIIOBUX NIErMaTHTIB BosnHI crioyaTky omiHUMO MOX-
JIMBUI BMICT BOJIM Y KOPOCTEHCBKIHM Marmi, BEpXHs MeKa sIKOi BU3HAYAEThCS JTITOCTATHIHUM
THUCKOM, TOOTO TITMOMHOIO 3aiIraHHs po3iuiaBy. Ha HeBeMKHIA BMICT JIETKUX KOMIOHEHTIB y
Marmi KOpOCTEHCHKOT'O TPaHITy BKa3ylOTh 3Ha4€HHsI 7T pO3IUIaBHUX BKIIFOYCHB Y KBApLI 3 HE3MiHe-
HOTO (Bi1iOpaHOT0 3-I1iJ1 TIerMaTuToBOrO Tijia) 010TUT-aM}i00IIOBOTO paraKiBinoiOHOro rPaHiTy,
110 AopiBHIOWOTE 810—830 °C (Tabum. 1). JlikBiyc HACHYCHOTO BOOI0 IPAHITHOTO PO3ILIABY 3a
TaKoi TeMIepaTypH Bil3HAYAETLCS THCKOM, 110 Aemto Menimii 3a 100 MIIa, Ta Bmictom H,O y
posmasi 3,6-3,8 % Big Macu [29] (puc. 5). Lle 3HaueHHsI THCKY J0OpE y3ro/KY€EThCS 3 BEIHYH-
HOIO JliTocTaTnyHOrOo THEKY (89,1-94,5 MI1a), 1110 po3paxoBaHa iHIITUM IILUISIXOM — 32 INTMOUHOIO
(opMyBaHHS KOPOCTEHCHKUX MPAHITiB y paifoHi MerMaTHTOBOrO Moms. Ii MakcuMasbHe 3HaYCH-
Hs fopiBHIOE 3,3-3,5 KM 1 ckiamaeTbes i3 cymu 2,3-2,5 1 1,0 km, ae 2,3-2,5 kM — minbuHa
yrBOopeHHs 1. T. 303, a 1,0 — noTy»KHiCTh Cy4acHOI TOBIII 'PaHITIB 3a Te0(I3UTHUMH TAHUMH
[44]. Orxe, KOPOCTEHCHKI IPaHITH SIK TiTadicanbHi MOPOAN KPUCTATI3YBaINCs 3 MArMHU, B SIKif
KIJIbKICTb JIETKMX KOMIIOHEHTIB OyJ1a HeZI0CTaTHBOIO TS (POPMYBAHHS IIPOyKTUBHUX 3aHOPH-
IIIOBHX MIETMATHTIB HAaBITh 32 yMOBH HACUYCHHS HUMU MarmMu. Ha OiHicTh "(urroinHo-ierMaTu-
TOBUM MarepiajioM" KOpOCTEHCHKOT TPaHITHOI MarMu sK TinadicabHOTO YTBOPEHHS 3BEPHYB
yBary mie M. I. be36bopomnsko [2, 46].

P. lxxanc i K. bepuxem [47] ekcriepMEHTaIBbHO JT0BEJIN MOXKIIMBICTh YTBOPEHHSI [IETMaTH-
TOBHUX arperaris 3 po3ruiaBy 3 4 %-uM BMicToM Boju. HuMu OyIio BCTaHOBJIEHO CITIBICHYBaHHS
CHJIIKaTHOTO PO3ILIABY 3 TBEP/IOKO Ta JIETKOO (hazamu B iHTepBaii 650—500 °C. Y mporreci po3-
KpHCTasi3allii po3ruiaBy (pasa ISTKUX KOMIIOHEHTIB 30Kpaiacs y ICHTPaIbHiil YaCTHHI aBTOKJIa-
Ba KyJ1b0BOi (hopMH. B 11bOMy BUIa/IKy CTaHOBJICHHS 3aHOPHILIOBUX ITerMaTuTiB BonuHi 3a Takoi
xonuenTpanii H,O y po3niasi MO:xIHBe TULIE HA ITHOMHI > 3,5 KM, TOOTO Y IPUIOHHIH YacTHHI
TUIACTOBOT IHTPY31l KOPOCTEHCHKUX TpaHiTiB. [lermMaTuToBI TijNla Ha POIOBHIN YTBOPHIIUCS Ha
3HAYHO MEHIIIH MMONHI. Bu3HauansHuM (hakTopoM y reHesi 3aHOPHUIIOBUX MErMaTHTIB €, Ha
Halll [OTJISIT, HE CTUIBKY TIEPBICHUI BMICT JIETKMX KOMITOHEHTIB Y Marmi, CKUIbKH IPUCYTHICTB i
(azu y cucTeMi MiHepaOyTBOPEHHSI Ha BCIX €Tarax CTaHOBJICHHS IErMaTHTIB.

3aHopuIoBi ermaTuTH BosmHi mpuypoyeHi 1o 3001 Bononapebk-BonmHcebkoro rinonH-
HOTO PO3JIOMY, 110 SIKOMY CIIOYaTKy MIrpyBajia Marma KOpOCTEHCHKHX TPaHITIB, a B Tpoleci
TPUBAJIOTO CTAHOBJICHHS 3aHOPHIIIIB — ITPOJIYKTH JieTa3arlii MarMaTHYHOT0 PO3ILIaBy KUCIIOTO
1 OCHOBHOTO CKJIaJTy. 3 OIVISITY Ha I1e, PO3TalllyBaHHS pallOHy 3aHOPUIIIOBUX MIETMATHUTIB TIOOIH-
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3y 3aX1THOTO KOHTAKTy 3 OCHOBHHMH [TOPOJIAMH €, IIEBHOIO MipOIO, SIBUIIIEM BUIIA/IKOBUM. [HIIIN-
MH CJIOBaMH, He Oy/1b-sIKi KOHTaKTH "ekpaHHoro" [16] Triy rpaHiTiB 3 OCHOBHUMH OPOAAaMH1 Ha
Kopocrenckkomy um nozioHomy 10 Hporo Kopcyns-HoBoMuproponcbkomy mryToHax OyayThb
MICTHTH ITPOyKTHBHI 3aHOPHIIIOBI TETrMATHTH.

HaxomkeHHs1 JIETKUX KOMITOHEHTIB Y TPaHITHUH po3IuiaB y paiioni Bonopapcebk-BonuHes-
KOT'0 MIerMaTuTOBOTO TOJISl CIIOYATKY (SIKIIO0 Marma He Oyiia HacM4YeHa HUMH) CYNPOBOKYBa-
JIOCsI NOTO HACHUECHHSIM X0ua 0 y MeBHUX AUTsTHKaX. [Ti3HiIe 1eTKi KOMITOHEHTH BiJIOKpPEMITIOBa-
JIMCS 1 MITPYBaJIU BXKE y BUIVISII Oy/1bOAIIOK Pi3HOTO po3Mipy, TOOTO cucTeMa MiHepaioyTBO-
PEHHSI cTaJla reTeporeHHoIo (po3uaB + (aza ISTKUX KOMITOHEHTIB). JiJISTHKY po3ILIaBy, epe-
TIOBHEHOTO BEJIMKOIO KUTBKICTIO TAKUX Oy, Ib0AIIOK, CTAI0Th, Ha HAIII TIOIVISI, [ICHTPaM1 YTBOPEH-
HSI TIErMATHUTIB, OCKIJIBKH BOHH XapaKTePHU3YIOTHCS MiIBUIICHUM BMICTOM JIETKUX Ta (IIFOCy-
BJILHUX KOMITOHEHTIB 1 HIKYMMH 3HAYCHHSIMH, ITOPIBHSHO 3 TPaHITaAMU, TEMIIEPATypH KpUC-
TaJji3aii po3uiaBy. Y MOIaNbIIOMY BiIOyBaIoCs 00’ eTHAHHS APIOHUX OYIHOAIIOK 3 yTBOPEH-
HSIM BEJIMKHMX BUJIUICHD, SIKI Y KIHIIEBOMY pe3yjbTaTi HaOyBatoTh (opMu 3aHOpuIna. Takum
YMHOM, Ha HaIll MOMVIsIJ, MO>KHA TIOSICHUTH BUHMKHEHHS BUTBHOTO MPOCTOPY (3aHOpHIIA) Ta
Horo pi3HUi BiTHOCHMIT 00’ €M y IerMaTHTax.

XiMI4HUI CKJ1a] IPOIYKTIB Jera3ailii MarMaTHYHOrO PO3ILIABY B ITPOIICC 3HIKCHHS 3HA-
YeHb TEMIIEPATypH 1 THCKY 3MIHIOEThCS B HAITPSIMKY BiJ] BaXKKO- 110 JIETKOPO3YMHHUX. 30UTbIIECH-
HSl PO3YMHHOCTI I'a30BOro abo (uIrocyBaIbHOIO KOMIIOHEHTIB y TPaHITHOMY Ta 0a3aIbTOBOMY
po3IuiaBax Bi0yBaeThCs y HarpsmMKy [ 18, 27]:

CO,—NH;— SO,—H,0 - P,0,— HF — Li,0 - B,0,.

BiamosiHo 10 X 3aKOHOMIPHOCTEH XIMIUHHMH CKJIa]| TPOIYKTIB JAera3arlii MarMu KHUCJIOro
Y1 OCHOBHOTO CKJIa,Ty, [0 MIrpyBaJt 110 30H1 Bononapcbk-BomiHChKOr0 IMIMOMHHOTO PO3JIOMY
1 OTPAIUISUIN Y 3aHOPHILI IErMaTHTIB, 3MIHIOBABCS y HAIPSMKY BiJl BOJJHOTO PO3UHHY 3 ITi/IBU-
menumM BMictoM CO, 10 BOAHOTO po3uuHy 3 MeHmuM BMictoM CO,, aje 3 MiIBULIEHOI0 KOH-
LEHTPAILi€r0 PTOPY Ta IHIIUX JIETKOPOZYMHHUX Y MArMi KOMITOHEHTIB.

3a opieHTOBHO OHAKOBOI Temmeparypu (~ 600 °C) y 3aHOpHIIAX [ErMATUTIB 3 PI3HUX
perionis cBity yactka CO, y razonofioHoMy BOIHOMY PO34HHi CyTTEBO KOMMBAeThCA. Tak, y
CTUTFHUKOBHX BKJIIOUCHHSIX KBapIly IErMaTuTiB BonuHi BMICT BOTHOTO pO3UMHY 3Ha4HO IepeBa-
xkae yactky CO, (10 10 % Bin Macu) y MiHepaaoy TBOPIOBAILHOMY (DIIIOI]I, & CTUILHUKOBA TPILIU-
HYBaTiCTh KBapIly i3 3aHOPHIIOBUX TTIerMaTuTiB 30510101 ropu (3abaiikams, PD) 3anikoByBanacs
(moinom, B axomy 3a Macoro BMicT CO, nepeBakae BOAHY CKIaJ0By po3uuHy. PT-napamerpu
KOHCepBallii 3a3Ha4eHOr0 (IFOTTy CKIIaIar0Th, BiANOBIIHO, S87-591 °C165,5-67,8 MIIa[15]. Ha
Hallly IyMKY, XIMI9HHUI CKJIa]] Takoro (JIroiy BKa3ye, 10 Y HOMY BKJIaJ MPOJIYKTIB Jerazartii
OCHOBHOI/yJIFTPAOCHOBHOI MarM IepeBakaB i BOHM BIANOBIAaIM OUIBII paHHIM 11 OPIisiM
(TopiBHSHO 3 erMatutaMu BonuHi).

Ockineku pmoiny, 30araueni CO,, BiANOBiNaIOTh IEPLUIUM, TOOTO HAKMEHII PO3YUHHUM
HpOJyKTaM Jierasanii Marmu, To nossa y 3anopumax ¢asu CO,-pmoiny y BOAHOMY pO3UUHi
HATPUKIHIN CTAHOBIICHHS NIerMaTuTiB BonuHi (BKITIOUEHHS TUIIIB 6, 8 y KBapili), 0€3yMOBHO,
BUKJIMKaHa HaIXO/DKEHHSIM 11 3 MOJIO101 0a3UTOBOT MarMH B I1Epio]I, KOJIK IPaHITH MTPEeICTABISIIN
c00010 BXKE JI0CTaTHBO XOJIOIHE TBEP/IE TiI0. Taka Marma, iMOBIpHO, TIPOSIBIJIACS B YTBOPEHHI
Jaiiok niabazoBux nopQipuTis, Aiabasis B paioni nermaTutoBoro noj [28]. [lpumirno, mo CO,
€ BXKJIMBUM JICTKUM KOMIIOHEHTOM 0a3uTOBHX MarM [39].

XimMiuHHH cKiIaj (IroiLy, 10 MOTPAIUISB JI0 3aHOPHUINA, BU3HAYaB MIHEPAIILHUN CKIIaj
foro kpucraiis. 30aradeHi (HTopoM BOAHI PO3UMHH, IO 32 TYCTUHOIO OJIM3bKI 10 KPUTHYHHX,
TIOB’s13aHi, SIK BXKE 3a3Ha4YaJI0Ch, 3 OLIBII TI3HIMH IPOIyKTaMH Jiera3allil, HaiiMoBipHille, 6a3u-
TOBOi MarMu. Bouu Opaiu y4acTh y KpHcTatizallii MiHepaiB, o MicTsaTh Grop. st pocty
BEJIMKHUX KPHUCTAJIIB TONAa3y, (MJIFOOPUTY BOHW TIOBHMHHI HAJIXOIUTH JI0 3aHOPHIIIA TPOTSITOM TPH-
BaJIoro yacy. OCKiIbKM HMOBIPHICTB IPOSIBY TAKMX YMOB HEBEJIHMKA, TO i TONA30B1 IErMaTUTH B
perioHi TparIsitoThest HeacTo. KpiM Toro, BCTaHOBIIECHO, 1110 3HaYeHHs 7T MEPBUHHUX BKITIO-
YeHb y KBaplli rpag)iyHMX arperariB TOIAa30BUX IIETMATHTIB MEHIII Y TIOPIBHSHHI 3 0€3TOa30BH-
MU (Tabum. 1). Lls obcTaBuHa, iIMOBIpHO, BKa3ye, 1110 BXKe HA MarMaTH4Hil cTazii kpucrasizaii
niepuepiiHUX CTPYKTYPHHX 30H ACSKHX IErMaTHTIB HAJIXOJIVJIM JIETKI Ta (TFOCYBaIbHI KOMITO-
HeHTH (Harpukinaz, Li, F, B), mo 3HmwKyBam Temmneparypy KpucTasizanii MarMaTuaHoro po3-
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TUIaBY.

[Momepeuna 30HaMBHICTH Boogapchk-BoMHCEKOTO MErMaTUTOBOTO PAiOHY € pe3yibTa-
TOM B3a€EMO/Ii1, 3 OTHOTO OOKY, TCKTOHIYHHX PYXiB INIMOMHHOTO PO3JIOMY 1 IPOIIECY PO3KPHUC-
Taizanii rpaHiTHOT MarMy, 10 CYTIPOBOIKYBABCSI SIBUIIAMHU T1OPH/IM3MY Ha KOHTAKTI 3 OCHOB-
HUMH TIOpOJiaMU MacuBy [22], Ta, 3 IHIIOr0 — HaJIXOJDKEHHSIM TPOAYKTIB Jiera3alii MarMu.
OcraHHi 10 30HI IMOWHHOTO PO3JIOMY HAJXOMJIM MPOTSATOM BCHOTO NEPIOAY CTAHOBJICHHS
MErMaTUTOBOTO IMOJIS: Bl MATMATUYHOTO €TAITy KPUCTATi3allii TPAHITIB Ta IErMaTUTIB J10 (op-
MYBaHHsI TBEpJIOT0 TiJia rpaHiTiB (opieHToBHO 200 °C).

I, HacamkiHenb, Mpo (akTopH, 10 BU3HAYAIOTH 3MiHY P7-11apaMeTpiB 1 TYCTHHH JIETKHAX
KOMITOHEHTIB Y TIepioJl pOCTY KpHCTaJiB y 3aHopuiri. Bilomo, o THCK JETKUX KOMIIO-
HEHTIB y OPO/Ii 3JISKUTH BiJl NTIMOWHM, Ha SIKil BOHA 3HAXOJUThCA. B ocanounmx nmoponax Ha
DIMOWHI, OLTBIIIH 32 ~ 6 KM, BiH IOPIBHIOE JTITOCTATHIHOMY, 110 3,0—3,5 KM — TiIpOCTaTUIHOMY,
a B IHTEpBaJli MK 3a3HaYeHUMU LM pamMHy BiH Mae nmpomixkHi 3HadeHHs [ 12]. [Toxi6Ho 1o Toro,
SIK 3MIHIOETBCS (DITIOIHUI THCK B 0CaJOUHIH OPOAl 3 NIMOMHOI0, 3MiHA THCKY Y BMICHHX JIO
MerMaTHUTy rpaHiTax i caMux rermarurax Bonuni Ha mmbusi 2,0-3,5 KM BU3Ha4a€eThCsI TEMIIepa-
TYPOIO ITOPO/IU. 32 BUCOKUX 3HAYEHb TeMITepaTypH (ITIOTIHUN THCK BiAMOBIAAE JIITOCTaTUYHO-
MY, 32 HU3bKUX — Tifipoctatnynomy. [IpuposHo, icHye IeBHUIA TeMIiepaTypHuil iHTepBal, 3a
SIKOTO y TIOPOIi BiZIOYBAETHCSI IEPEXiT BIJT JIITO- JI0 I JPOCTATHYHOTO THUCKY.

BigHOCHA repMETHYHICT IETMATHTIB icHyBaa opieHToBHO 110 400 °C [9, 35], X04a KOpOT-
KOYacHeE MOPYIICHHS FePMETUYHOCTI 3aHOPHUINIA HA OJJHOMY 3 TIErMaTUTOBUX TiJ 3a(hiKCOBAHO
IIe B TIepiojl KprcTati3ailii BUCOKOTeMIiepaTypHoi Moaudikaiiii keapiy (~ 600 °C) [6, 10]. B
TIOJIAJTBIIIOMY BHACJTIIOK 3HIDKEHHs Temriepatypu 10 380-340 °C y BMiCHHX JI0 TErMaTHTy TpaHiTax
301JIBIIY€THCSI MIKPOTPILIMHYBATICTh, 3pOCTAE IPOHUKHICTB, 3HIKYETHCS (DITFOIAHIN TUCK 1 CHC-
TeMa CTa€ reTeporeHHoro (pinuna + rasz). Hamani (< (250-200) °C) moctarHbo rycTa ciTka KOH-
TpPaKILiHOI TPIIMHYBATOCTI OCTATOYHO NOPYIIYE FEPMETHYHICTh IETMAaTUTOBHUX TiJl. BHacmizok
I[LOT'O CHCTEMa MiHEPAJIOYTBOPEHHSI CTA€ TAPOANHAMIYHO BIZIKPUTOIO 1 Y 3aHOPHILII TOTPAILIsiE
BOJIHUI PO3UMH 3 BEPXHIX TOPU3OHTIB 3eMHOT KOpH. 3a3HaueHy eBOMIOLIIHY 3MiHy P7-mapa-
MeTpiB (kpuBa A4, puc. 4) MiHepaJIOyTBOPEHHSI HOPYLIYIOTh Pi3Ki MTiIBUILICHHS 3HAUSHHS TEM-
nepaTypu (BKJIFOUCHHS THIIB S0 1 8, 9), 0 BUKJIMKAHI HAJIXOJKCHHSIM (DIFOITHUX MOTOKIB 3
IIMOWHM IiJT 9ac TeKTOHIYHUX MopyIeHb Bononapcbk-BolnHCHKOro IIMOMHHOTO pO3JIoMY.

[TopiBHSEMO 3MiHY T'YCTHHH JIETKMX KOMIIOHEHTIB, OTPUMaHUX 32 (UIIOITHUMU BKITIOUEH-
HSIMH y MiHEpaJIaX 3aHOPHUIIOBUX IerMaTuTiB BonuHi, 3 1 eBOIIOLIETO B IpoIIeci po3KpUcTai3arii
rinoreTuyHoi cucremu "rpanit + H,O" [29], mo 3aBepIiIyeThesl yTBOPEHHAM IErMaTHTIB, 3a
YMOBH (@) 11€aIbHOT repMETHYHOCTI 3aHOPHIIIA Ta (0) 38 MOCTIHHOTO (0T JHOr0 TUCKY MiHepa-
JIOYyTBOPEHHS! Y 3aHOPHII. BUCHOBKY TaKoro MOPiBHSHHS CJIiJT BIIHECTH /10 00’ €EKTUBHUX KPH-
TepiiB OLIHKH NPUPOJIH JIETKMX KOMITIOHEHTIB (CTYIEHS FepPMETHYHOCTI 3aHOPHIIIA), 10 T1epedy-
BaJIM y 3aHOPHIIII B TIPOIICCI CTAHOBIICHHS ITerMaTuTiB BosmHi.

VY nepiomy BHIAAKy (32 YMOBH iJieajbHOI TePMETHYHOCTI 3aHOPHIIIA) T'YCTHHA JIETKUX
¢uroiniB, 1110 TIepeOyBaIK Y PiIBHOBA31 3 TPaHITHAM PO3ILIABOM, Oy/e MOCTiHHO: PT-napamer-
PH CUCTEMH MiHEpaJOYTBOPEHHS 3MIHIOBATUMYThCS BIIIOBIHO 10 i30x0pu AO (puc. 5). Y
JUMCHOCTI rycTHHA (UIIOiTY JIETII0 3pOCTe BHACIIOK PO3KPUCTANTI3aLli] MArMaTHYHOTO PO3ILJIaBYy.
[Tpore Takuii MexaHi3M repMeTH3allil 3aHOPHIIIA y TPUPO/II HE Ma€ MicCIs. Y IpYroMy BUMAIKy
(3a YMOBM TIOCTIHHOTO (DITFOTIHOTO THCKY MiHEpalOyTBOPEHHS) IyCTHHA (IIIOIy B Tporeci
3HWDKEHHS TeMIlepaTypH 3poctatume (npsima 4B Ha puc. 5). 3a yMOBH, 1110 THUCK JIKBIIyCY
HACHYCHOTO BOJIOO TPaHITHOTrO po3iuiaBy 3a Temmneparypu 800 °C gopisaroe 70 Mlla (ru-
OuHa ~ 2,5 KM), I'yCTHHA JIETKOI (pa3u, 10 CHIBICHYE 3 PO3IUIABOM, CKJIaJaTUME TPOXH OlJIblIe
0,13 r/cm3 (Touka A4, puc. 5). Y 0aboMy TyCTHHA TIHOTETHYHHUX CTIIEHUKOBUX BKIFOYEHb
y KBapIi (Temneparypa ixHboi koHcepsauii ~ 595 °C) craHOBUTHME BiKe A€o Oiblie 3a
0,25 r/cm3 (Touka B), a 3a 400 °C — 0,62 r/cm3 (Touka B, puc. 5).

Y nporieci cTaHOBJICHHS 3aHOPHIIOBUX MIErMaTHUTIB BosmHi rycTHHa JIeTKHX (ITFOi/IiB 3MiHIO-
Bayiacsi Tak. Y CTUTbHHKOBOMY KBapili . T. 303, sike cpopmyBanocs Ha mmbuHi 2,3-2,5 KM,
3aJTIKOBYBaHHSI T'YCTO1 CITKH IHBEpCIHHOT TPIlIMHYBAaTOCTI BiA0yBasIoCs 3a yyacTro (uIroiy, Ha-
MTOBHEHHSI SIKOTO Y CTUThHUKOBHX BKITFOUCHHSX CKiIanano 25-30 % [6]. ['ycTuna po3uuHy 1ux
BKIIFOYEHb OPIEHTOBHO Bi/INOBiAae rycTuri Boau (To6to 0,25-0,30 r/cm?), 110 3aikyBaa rinore-
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TUYHY CTUIBHUKOBY TPIIMHYBATICTh 3a (uioigHoro THCKy BoasHoi mapu y 70 MIla (touka 5,
puc. 5). Taka iIeHTHYHICTh 3HaUEHb I'YCTUHU (DITIOT/IIB BKA3YE, 1110 CTYIIHb TEPMETHYHOCTI 3aHO-
pHIIa y 1€ epiof] BiIIOBIIa€ TPOMHAMIYHO 3aKPHUTIH CHCTEMI, (UIIOTIHMI TUCK SIKOT IOPIBHIOE
JITOCTaTHYHOMY. A HajaJi 3 TOHWKEHHSIM TeMIIepaTypH Ir'ycTHHa (IIIoiTy y 3aHOpHIIax rnerma-
TUTiB Bonuni He BifnoBigac eBomonii ryctunu cuctemu "rpanit + H,O" 3a ymoBu nocriitnoro
TUCKY MiHepaJioyTBopeHHs. KpiM Toro, HanpukiHii (popMyBaHHS 3aHOPUILIB (IIIOIAN CTAIOThH
reTepOreHHUMH.

OcHOBHA Maca KpHUCTaJliB KBapily, Tonasy, (UIIoOpuTy y 3aHOpHIIax chopmyBayacs
10 370-400 °C 3a y4acTo BOJIHOI'O PO3YHHY, TyCTHHA SKOTO € OJIU3HKOKO 10 KPUTHYHOI,
T00TO ~ 0,3-0,4 T/CcM? (HATIOBHEHHS PiIMHHO-TA30BUX BKIIOUEHE TOPiBHIOE ~ 30-40 %).

Omxe, eBOMIOLIS IyCTHHH (DITIOTIy 3aHOPHIIIOBMX ErMaTHTIB BosnHi 3 MOHIKEHHSIM TemIte-
paTypH CIOYaTKY BiJIOBI/Ia€ PO3BUTKY CUCTEMH MiHEpaJIOyTBOPEHHS 32 YMOBH ITOCTIHHOTO THC-
Ky, 3HAUCHHSI SIKOTO OJIU3BKE JI0 JTITOCTATUYHOTO (TiIPOCTATUYHO 3aKPHTa CUCTEMA). Y TTOIANIBIIIO-
My, opieHTOBHO HIzk4e 370-350 °C, Tuck uIroity cTae MEHIINM 3a JTITOCTAaTUYHUM, IPOTE TIEPEBH-
LIy€ TiAPOCTaTUYHMIA, TOOTO BiH BiJIITOBIIa€ HOTO MPOMDKHAM 3Ha4eHHSIM. 3a Temrieparypu < 200—
250 °C (himroiHMIA THCK IIErMaTUTOYTBOPEHHS BiZINIOBIIA€ T1IPOCTATUUHOMY (pHC. 4).

[TpuypoueHicTh 3aHOPUIIOBUX TErMaTUTIB 10 MIMOMHHHUX PO3JIOMIB BijJi3Hayae Oararo
nocmimaukis [11, 17,28, 40]. 3okpema, y [11] Bkazyetscst, mio y LentpanpHomy Kazaxcrani merma-
THUTH YacTO ITOB’sI3aHi 3 MMOJIOTMMH, Maiiyke TOPH30HTAIIBHUMH TPIIIMHAMY BiIOKPEMIICHOCTI, SIKi
Ppo3BUHYTI y MacuBax rpanitoiis (Kaiocekuii, [lantaceknii, Kardapcekuii Ta iHIII IUTyTOHM), 1 KOH-
LEHTPYIOTHCS] BOHM OOJIM3Y BEJIMKUX CYOBEPTHKAIGHNX INIMOMHHUX PO3JIOMIB.

Just Bommwi FO. 1O. HOpk [46] e y 1948 p. BBaykaB HENPUHHSATHUM IT0B’I3yBaTH paiioH
TIOIIMPEHHS 3aHOPHIIOBUX METMAaTHTIB i3 IPHKOHTAKTOBOIO 30HOIO 'PaHITIB 3 0CHOBHUMH ITOPOJIA-
M. BiH HaBOAMTS 10Ka3H MPUYPOUEHOCTI BOIMHCHKOTO MErMaTuToBOrO paifioHy /10 TEKTOHIYHOT
30HH, sIKa 3MIHIOE CBOE MPOCTSTaHHsI, HIOU OKOHTYPIOIOYHM MacHB OCHOBHHX 10pi. BiH, 30kpema,
3a3HaYaE, 110 B HAPSIMKY 3 ITIBHS Ha MIBHIY 3MIHIOETHCSI IPOCTSTaHHS JIHIH, 110 IKMX PO3MILIEH]
3aHOPUIIIOBI IETMATHTH: Ha AUTHHUIY J[BOpHIIIE BOHO MiBHIYHO-3axinHe (a3umyT 330-335°), y paii-
oni cin KpaiBiyna, BikTopiBka — miBHIYHO-cXiiHe (a3umyT 15-20°), i BKa3ye, 1110 HA AUTBHUILL
JBopuiie y 1946 p. niiecripsMOBaHO TI0 JTiHiT IEBHOTO a3MMYTY BiJl BIZIOMHUX [IETMAaTHTOBUX TiJT
TIPOBOIMIIHCS PO3BIIKOBI BUPOOKH, B PE3YJIBTaTI SIKMX BUSIBIICHO TaKi %K HOBI TLJIa.

Ha narn nomisiy, tnTaHHs BCTAHOBJICHHS 3aKOHOMIPHOCTEH y po3TalllyBaHHI TPOLYKTHBHHX
3aHOPHILIOBHX IerMaTUTiB BosmHi 1ie qanexe Bijg cBoro BupimieHHs. YnciaeHHi Mmozeni ix popmy-

I3 3anpornioHoBaHOi HaMK cxeMH (POpMyBaHHSI 3aHOPHUIIIOBHX MerMaTUTiB BonmHi BUILTHBa-
I0Th TaKi KpUTepii 1X morryky. HoBi pOyKTHBHI MErMaTHTOBI Tijla PO3TAIIOBaHI TIOOIH3Y BiKe
BIJIOMUX 1 1111 4ac iX IMOMIYKY CJTi/l BpaXOBYBAaTH MIBHIYHO-CX1THUH HAIIPSIMOK 13 1IHHSI 30HH TIOBHO-
JwmdepeHiioBaHnx nermMaruTis. HaitiMoBipHirtie, 1Mt MpoyKTHBHUMH [ErMaTHTaMU PO3TaIIOBY-
I0THCSI HOBI IPOJTyKTUBHI TiJ1a, a il HEMPO{yKTHBHUMHU — HETIPOYKTHBHI. Take TBep/KeHHs Ma€e
paHr IpaBuia, OCKUILKH CUCTEMAa CHHPY/IHOI TPIIIIMHYBATOCTI B ITporieci (JopMyBaHHs IErMaTuTo-
BOTO T10J151, HAHIMOBIPHIIIIC, 3a3HaBAJIA 3MiH: OJTHI 30HH 3aJTIKOBYBAJIHCS, 1HIIT BHHHUKAITH. L]e, y cBoro
Yepry, SMiHIOBAJIO IIUISIXH HAIXO/DKEHHS (MTIOTIB 1 CTYTIHb repMeTHYHOCTI 3aHOopHIiB. KpiMm Toro,
Ha [IUISIXY CBOTO PyXy Bropy (uItOiiHi MOTOKK He 000B’SI3K0BO (hOpMYyBaJIM KiJIbKa (41 Oararo)
rerMatuTiB. IIIBHIKICTE HAaXOKEHHS 1 XIMIYHHM CKJIAJ1 JIETKMX KOMIIOHEHTIB, I1[0 BU3HAYAKOTE JI0C-
KOHAJIICTh KPUCTAJIB Ta IXHI MiHEpaIbHUH CKJIaj, Oynu pisHUMH B icTopii popmyBanHs Boio-
JIapChK-BOIMHCHKOTO IIerMariToBOro paioHy 3 MiBHOYI Ha MiB/IEHb [6]. 3HaUHY JI0MIOMOT'Y y BUSIB-
JICHHI IIUISIX1B HAJIXO/PKEHHSI JIETKMX KOMITOHEHTIB Y TIporieci (hopMyBaHHs 3aHOPHIIIOBUX TTermMa-
TutiB Bonuni Hagana 6 inopmaltis mpo cydacHe po3TallyBaHHS BCIX B)KE BIJIOMUX ITErMaTUTOBHX
TIJT HE JIMILIE Y TUIaHi, ajie 1 B 00 €Mi BChOTO MIErMaTUTOBOTO IOJIs1 200 OKPEMHX HOTO JTIISTHOK.

[lermatuToBi Tia 3 GTOPBMICHUMHU MiHepanaMH (TIEpe0BCIM TOa30M Ta (DIII0OPUTOM) SIK
OLJTBII MI3HIMY YTBOPEHHSIMH, HAHIMOBIpHIlIle, OB’ 13aHi 3 MTMOIITMMY TOPU30HTAaMH POJIOBHIIA.

3aHOPUILIOBI TIETMAaTUTH 33 TAKOTO CIIOCOOY YTBOPEHHS MOBHHHI PO3TAIIOBYBATHCS MO
BCii NIMOMHI MOIIMPEHHS TPaHiTiB B paiioHi BomHCchKoro nermarutoBoro pogosumia. Ha xo-
PHCTB [IbOTO TBEP/PKEHHSI BKa3y€e BUSIBIICHHS ITerMaTuTy Ha mnouHi 600 M (BUIIHSKIBChKA TTHHH-
151) CTPYKTYPHOIO CBeputoBHHOIO [24]. ['panity Ha rmbuHi 10 3,0-3,5 kM (MakcuMaibHi 3Ha-
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OI3UKO-XIMIYHI YMOBU ®OPMYBAHHSA 3AHOPUILIOBUX TTETMATUTIB

YEHHsI B [1EPi0/] CTAHOBJICHHS IETMATUTIB) 37[aTHI TPUBAJIMH Yac yTPUMYBATH BiJl pyHHYBaHHS
3aHOPUILH 1 TAKUM YHHOM CIPHUSITH BUIBHOMY POCTY KPUCTAIIB y HUX.
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PE3FOME. 3aHopbllIeBble MErMaTUThl BONBIHM B KOPOCTEHCKUX TPAaHUTAX MPUYpPOYEHHI K 30HE, MO KOTOPOH B
KaMephl CBOOOJHOTO POCTAa KPHCTAJIIOB (3aHOPBINIM) JINTETBHOE BPEMs MOCTYTANN MPOMYKTHl Jera3aliu
pacIiaBoB KHCJIOTO U OCHOBHOTO cocTaBa. PacrosnoxeHHe 3Toi 30HBI BOJIM3M KOHTAKTa ¢ OCHOBHBIMH HOPO-
JlaMH B ONPEJIEIEHHON CTeNeHu cilydaiiHo. MMeer e 3HayeHHe TO, YTO IO 3alaJHOMY KOHTAKTy OCHOBHBIX
MOpoJT ¢ TPaHUTAMHU NPOXOAUT Bonomapck-BosbiHCKHM TTyOMHHBIA pa3ioM, N0 KOTOPOMY MPEAINoaraercs
MOCTYIUIEHHE MarMbl KOPOCTEHCKOIO I'DaHHTA, a B MOCIEAyIOIEeM — MPOAYKTOB JIera3alluid MarMel. ' enetuye-
CKas CBS3b MEXY MCTOUHHKOM JJIMTENBHOrO MOCTymleHus sneryunx ¢pmounos (H,0, CO,, HF) u pacnonoxe-
HHMEM 3aHOPBIIIEBBIX MErMATUTOB — HEOOXOJHMMasi MPEAIOChUIKA POCTAa B HUX KPYMHBIX KPUCTAIOB KBapla,
Tomasza, Oepuina He TONBKO Ha BOJNBIHM, HO M, BEPOSTHO, IPYTMX MECTaxX IUIAHETHI.

SUMMARY. The Volyn' chamber pegmatites in Korosten' granites are contined to the zone in which the
products of degassing of acid and basic fusions entered in chambers of free growth of crystals (cavities) over
a long period of time. This zone location near the contact with basic rocks is up to a point by chance. The
fact is that Volodarsk-Volynsky deep fault passes along the west contact between the basic rocks and granites.
It is supposed that magma of Korosten' granites and later products of magma degassing enter through the
Volodarsk-Volynsky deep fault. Genetic correlation between the source of the long entering of volatile fluids
(H,0, CO,, HF) and location of chamber pegmatites is a necessary pre-condition of large quartz, topaz, and
beryl crystals growth in them not only in Volyn' but also, probably, in other parts of the planet.
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