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YK 553.411:549.75: 550.42

®omuH 0. A.
Y «HUncmumym eeoxumuu oxpyacaioweii cpedvt HAH Yrpaunoy

TOPUM-PENKO3EMEJbHAS _MHHEPAJIM3AIINA B APXEMCKHX Au-Fe
PYJAX BAJIKH HMIHUPOKOU (YEPTOMJIBIKCKASI 3EJIEHOKAMEHHASA
CTPYKTYPA, JHEITPOBCKHH BJIOK)

Hccneoosanvl  ghmopcooepicawuii.  MoHayum u peoKo3eMenbHblll anamum 6 dcCoyuayuu ¢
aneOumom, XJA0pumom, KapOOHAMOM 6 30J0MOHOCHBIX OPEeKUUAX IHCeNe3UCMbIX KEAPYUMO8 6
npedenax bepesumosoli 30nbl. Ha ocnosanuu usyuenus 63aumMoomHoueHuti MUHepaios, 6apuayuil ux
cocmasa, a mak e 30HANLHO20 CMPOEHUs U MOPGONOIi KpUCmaiios cOelaHvl 2eHemuiecKue
86160001 [1ep8oHauanIbHO KIACMO2EHHbII MOHAYUM 3amem Obll 8081eYeH 8 MemacoMamuyeckull
npoyecc, npuuém 6 MuHepanroobpasylowjel cucmeme MOPU-pEOKO3EMENbHAS  ACCOYUAYUS
HEnocpeoCmeeHHO Npeduecmaosald 30J10mopyoHo.

Beenenue

CBeneHuss O MNPUCYTCTBUM M IOBEACHUU PEIKUX U PEAKO3EMENBHBIX JJIEMEHTOB B
TUIPOTEPMAIIbHBIX 30JI0TOPYAHBIX 30HAX, CBA3aHHBIX C apXEUCKUMH 3€JIECHOKAaMEHHBIMU MOSICAMH,
BechMa NpoTuBOopeurBbl. Cyns M0 HEKOTOPBIM MmyOnukausiM [1-3], mporecchl u3MEHEeHUs TOPOoJL
COTMPOBOXKAAIOTCSI HECYIIECTBEHHBIMU BapHallUSIMH COJEP>KaHUN STUX 3JIEMEHTOB M HE MOTYT
NPUBOANUTh K MX KOHIIGHTPALMU WIM HUCTolleHuio. B pabote [4], maobGopoT, mokasbiBaercs
3HAYUTENbHASA MOJBMKHOCTh MHOTHUX PACCESHHBIX DJIEMEHTOB B OpPEOJIaX METaCOMaTHYECKOIo
W3MEHEHHUS C IPUBHOCOM PEJIKHX 3eMeNb (JIETKUX, CPEIHUX M TSHKENbIX), a Takke Ti, P, Zr, Y, Hf,
U, Th u BetHOCOM RD, Sr, Sc, Al.

Hamu B coctaBe rufjpoTepMajbHBIX 30JI0TO-XKEJIE3UCTHIX PYJ 3€J€HOKAMEHHON CTPYKTYpbI
apxes YKpawmHCKOTO IIUTa, H3BECTHBIX B MHpe Kak Tun ByOauumkse [5], BbIsIBICHA,
JUarHOCTHpOBaHa W ONHCaHa TOpHUil-peako3emenbHas MuHepanusauus [6]. [lomydeHHas
nH(popMaIs, BEPOSITHO, B ONMPEACIEHHON MEPe MOXKET CITIOCOOCTBOBATH PEIICHUIO 0003HAYECHHOTO
CIIOPHOTO BOIIPOCA, HO, KPOME TOT'0, 3Ta HAX0AKa, HECOMHEHHO, SIBJISIETCS CBUIETEIbCTBOM y4acTUs
B apXEUCKUX PYAHBIX MPOLIECcCaX TOPUS.

Kparkas xapakrepucTuka o0beKkTa

[IpuBeneHHbIN B TaHHOW pa3pabOTKe MaTepual TEPPUTOPUATLHO OTHOCHUTCS K BOCTOYHOM
OKpanHe YepTOMIBIKCKON 3€JIC€HOKAMEHHON CTPYKTYpbI, PAaCHOJIOKECHHOW B LICHTPAIBHONH H
OTHOCUTENILHO OoJiee 3poaupoBaHHONW 4dacThu CpeaHenpHIHENPOBCKOM TPaHUT-3€JIEHOKAMEHHOM
obmactu. PyaHOe mose cliojkeHo MmopoiaMu MeTada3uT-KBapIUTO-CIaHIIEBOM MauyKyu HUKHEH 4acTu
KOHKCKOW Cepuu apxeckoro Bo3pacTa, oOOpamiIsiollell ¢ BOCTOKAa pPa3pO3HEHHBIE Tela
CyOByJKaHHMUECKUX Iutarnorpanut-nopdupos [7] (Ukamosckuit maccus, 3200-3160 mun ner [8])
[Topoapl mavykyd pervoHaqIbHO METaMOP(HU30BaHBI B YCIOBHUAX (alMii OT 3EJICHOCTAHIEBOM [0
AMUA0T-aMPUOOTUTOBOM Mpu TemrepaType He Huxke 550-500 °C.

3HauuTenbHas (hanuasbHO-IUTONIOIMYECKass HEOJHOPOJAHOCTh pa3pe3a HCXOAHBIX MOPOJ
MpuBeJia K UWHTCHCHBHOMY TMPOSBICHUIO XpYyOKUX aAepopMmanuii M THIPOTEPMAIBHO-
MeTacoMaThyeckux mnpoueccoB. llocnennue mpencraBieHbl MIMPOKO (PETMOHANBHO) Pa3BUTHIMU
MPOIYKTaMH  cosb(arapHo-QyMapoabHOH AeSITeNbHOCTH (HOpPMAUK  TPOMUIUTOB-BTOPUIHBIX
KBapIMTOB mayicoByaKkaHa (YkamoBckoro) m Oosee MO3AHUMHU (HAIOKEHHBIMH) TEKTOHOTCHHBIMHU
OKOJIOPYAHBIMH (/7151 30JI0TOTO OPYJICHEHHS1) METaCOMAaTUTaMu (pOpPMalUH JIMCTBEHUTO-OePE3UTOB.

N3yuenHas 3o0m0TopyaHast 30Ha (OMOPHBIN pa3pe3 Mo Hanbosee MPOAYKTUBHOMY MPOQUITIO
ckBakuH 2882, 2845, 2843, 2848, puc. 1) mo cBoedl mnpupoje SBISIETCS UMEHHO TEKTOHO-
METaCOMAaTUYECKOM U CBsi3aHa C KaTaKIa3UPOBAaHHBIM U OPEKYMPOBAHHBIM KOHTAKTOM MEXKIY
MeTaba3uTaMl M TOPU30HTOM MAarHeTUT-XJIOPUTOBBIX C KapOOHATaMH >KEJIE3UCTBHIX KBAPIIUTOB.
Kpome ykazaHHBIX MOpOJ, B COCTaBE KpyTO3ajerarolieil nayky 37€Ch yCTAaHOBJIEHbBI MapacilaHLibl
KBapI-XJIOPUT-MYCKOBUTOBBIE C AMUJA0TOM, TPIOHEPUTOM, MATHETUTOM U KPEMHHUCTO-KapOOHATHBIE
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C XJOpUTOM. BOmu3u Xene3ucTblX KBAPIUTOB MYCKOBHUT MECTAaMHU BBITECHSETCS >KEIE3UCTHIM
onotutoM. OOHapyKeHbI B pa3pe3e Takke CyOcoriacHble JalKh KBaplLEBHIX KepaToGUpoB U
n1aba30BbIX MOPPUPUTOB, YTO MOATBEPKAAET OMMOIAIBHBIN XapaKTep MUCXOAHO BYJIKOHOTE€HHO-
0CaJOYHOM CEpUH NOPO/I.

Pynnast 3amexps mipeacTaBisieT co0Ooil cyOcoriiacHoe JHHEHHOe Teno (WIh CepHlo
KyJIHCOOOpa3HbIX TE) C KBapL-30J0TO-CYNbOUAHON MuHepanu3anuei. OkonopyHble Oepe3nuTh
CJararT BBIACPKAHHBIM 1O TMPOCTUPAHWIO M MAJCHHUIO Opeosl MOIHOCThIO 10 20-80 M (B
3aBUCHMOCTH OT WHTCHCHBHOCTH XPYNKUX JehopMaiuil) U MPOTHKEHHOCThIO (Mo naHHbiM B.H.
[Terbko [7]) no Heckonbkux kM. [Ipu 3TOM MeTacomMaTuThl, O0jee BRIPA3UTEIBLHO MPOSBICHHBIC 11O
MeTaba3uTaMm, BKIIOYAIOT B ce0s KBapil, KapOOHATHI, XJIOPUT, CBETIbIC CIIOJIbI, OMOTUT, TUPUT U
npyrue cyiabbuasl. OT Meraba3uToB OEpe3UThl MPAKTUYECKH BCETAa OTIENEHbI XJIOPUTOBOM
OTOPOYKOH, KOTOPYIO MOYKHO paccMaTpUBaTh KaK BHEIIHIOKO 30HY opeoJa. XKene3ucreie KBapLUUThI
B 30HE IIOBCEMECTHO COJIEP)KAT KBapIlEBbIE >KWJIbl U TMPOXKHUIKOBBIE CEPUU C IKEIE3UCTHIMU
kapOboHatamMu u cyinbpuaamMu. MecTaMu OHHM TpeBpalleHbl B OpeKuYMd Ha KBapl-KapOOHAT-
cyabhuaHOM IleMeHTe (koimudecTBO kBapua coctapiser 40-90, cymedpumoB 3-15 %). Otu
oOpa3oBanus (GOPMHUPYIOT BHYTPEHHIOIO (COOCTBEHHO pPYIHYIO) 30HY Opeojia C COJep)KaHHheM
3o0j0t1a 10 20-40 r/T [11].

Puc. 1. CxeMaTU4YeCKHI TI€OJIOrTYCCKHI
2843 2848 pa3pe3 TEKTOHO-METACOMATUYECKOW 30HbI
30JI0TO-KEJIE3UCTBIX PYJ MECTOPOKICHUS
banka Illupokas (reonoro-cTpykTypHas
v v OCHOBa cocTaBiiecHa 10 maHHeIM ITTI
«Kuposreonorusi», B.H. Iletbko, A.HW.
¥ N Kopuuenko u np.).
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- B cocraBe pyn, kpome KBapiia,

KapOOHATOB (CHIEPOIUIe3UTa, CHIEPHUTA,

KEJIE3UCTOr0  JOJOMUTA) M  XJIOpHTAa,

YCTaHOBJICHbl MArHETHT, MUPUT, B TOM
qriciae 30J0TOHOCHBIN (4-2100 r/T), THPPOTHH, XaTbKOMHUPHT, chaneput, (eppoTETPa’IPUT U
camoponHoe 30150T0. [locnenoBaTenbHOCT, MUHEPATIO0Opa3OBaHUs B PYIHOM 30HE, MO HAIIUM
naHHbM [9, 11], ompenensieTcss MOCIENOBATENBHBIM PSAIOM TApareHETUUYECKUX MHUHEPATbHBIX
accouuanuii: (1) kBapu-marHetut, (2) KBapI-MUPUT-MAPKA3ZUT-apCceHONUPUT, (3) MUPPOTHUH-
xanpkonuput-chanepur, (4) xapbonatsl Ca, Fe, Mg-cynbdocomu As, Sb-camopomnoe Au
(BozmoxHO Ag, Bi). CamoponHoe 3051010 00paszyet BkitoueHus (0,002-0,25 mm) B MUHEpagax BCeX
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accoIMaiui: Kpaplie, KpymHOOJOKOBOM THPHUTE, MarHeTutre (B YydyacTKaXx WX JIpoOJIeHUs),
MUPPOTUHE U, YTO BAXKHO, CUACPOIUIE3NUTE, a TAKXKE B MEK3EPHOBOM IPOCTPAHCTBE.

CocraB 30J10Ta ONpeEENsIeTCs COCTAaBOM OKpy Karomiel cpeanl. Hanbosee BbICOKOTIPOOHBIM
SIBJISIETCS. 30JI0TO B TPEUIMHKAX W HepyAHbIX mMuHepaiax: Au 90,83-93,12; Ag 2,72-5,87; Fe 0,01-
0,48 %. BxiroueHus B cynbpuaax XapakTepU3yIOTCS MOBBIIMIEHHBIM KonnyecTBoM Ag (4,87-6,04
%) u Fe (0,44-0,64 %) npu conepxxkanuu Au 91,36-91,83 %. Haunbosnee HU3KONIPOOHBIM SIBIISIETCS
3051070 B MarHeture: Au 85,62-87,99 % npu makcumanbHOM conepkanuu Ag (6,72-7,02 %) u Fe
(1,14-3,32 %). U3 npyrux nmpumeceit B caMOpoaHOM 30i510Te ycTanoBieHsl Ni, Cu, Sb, Pb, Te, As,
Bi, T.e. aeMeHTbl, TUTUYHBIE IS THAPOTEPMAIBHBIX 30J0TONPOSBICHUN, KOTMYECTBO UX KpailHe
Hu3ko (0,01-0,08 %).

BooOmie, koMmjiekc MPOBEAEHHBIX  TE0JIOTMYECKHUX, MHMHEPAIOro-reOXUMUYECKUX,
M30TONHBIX U TEPMO-0APOTEOXMMUYECKHX HCCaeoBaHUN [9] OJHO3HAUYHO CBUIETENHCTBYET 00
SMUT€HETUYECKOM THUAPOTEPMaTIbHOM XapaKTepe pyJao00pasyroleil CUCTEMbI, Perpeccupyromeii B
temneparypHoM uHtepBaie or 380-320 °C (kBapu-MarHeTuToBblil napareHesuc) o 280-200 °C
(KBapI-MTUPUT-aPCEHOMMMPUTOBBIM TapareHe3nc) u ganee a0 260-180 °C (3om0TO-KapOOHATHBIN
napareHesuc). HwxHHII mpenen AaBieHus B 30HE B Mepuo] (OPMHUPOBAHUS KBapPI-30J0TO-
cyb(HIHOI MUHEpATH3aLHH OLeHnBaeTcs Kak (8,1-8,6)-10" Ia.

Topuii-peako3emesibHasi MHHepaau3auus. OTa MHUHEpaIU3alMs, TMPECTaBICHHAs
dTopcomepKalM MOHALUTOM C TOHYAWIIMMHU BKIIOYCHUSMHU (PTOp-alaTUTa, YCTAHOBJICHA B
Hambosee OOoraThlx 30JI0TOM (PYAHBIX) OpEKUYHMSIX KENE3UCThIX KBApUUTOB Ha KBapll-KapOoHAT-
CyJb(UIHOM IIEMEHTE U3 IICHTPAIBHON 30HBI PyIHOTO Oopeoiia (CkBaknHa 2882, riryouna 269,7 m).
Mounauut obpa3yeT peakue cyOn30oMeTpuYHbIE WM HEMPaBMWIbHOM GopMbl 3epHa pazmepom 0,5-0,6
MM KaK B CyJb(UIHON (KpYNHOOJOKOBBIM MUPUT accoLMalMK 2), TaK U B JIEMKOKPAaTOBOW (KBapIl-
KapOOHaThI acconManuii 2, 4) COCTaBISAIONIUX.

1 2 3
Puc. 2. Beinenenus apXxeicKUx MOHAIIMTOB 30J10TO-xene3ucThix pya banku [lupoxkoit (cm. [6]).

Hymepamus kpucrtamioB coorBercTByer Tabimumam 1 u 2. Dortorpaduu crueinaHbl Ha
a5eKTpoHHOM MuKpoananuszarope ICXA-733 ¢upmer «JEOL» B pexume COMPO BbicOKOM
KOHTpAcTHOCTU. YBenudeHue kpucramia 1 — 900, kpucramna 2 — 550, kpuctamia 3 — 1100.
Kpy>xkamu 0603Ha4€HBI MECTA OTIPEICICHUS] COCTABA.

Tpu xpuctamia MoHaNMTa OBUTM M3YUYEHBI Ha AJIEKTPOHHOM MuKpoaHanusatope [CXA-733
¢upmbr «JEOL» B LlenTpe mo ncnosib3oBanuio uMmnoptHoro odopynosanuss HAH Ykpauns (A.C.
WBanoB). Ilpexne Bcero, cpaBHUTENBHOE HCCIENOBAaHUE ATHX (pparmeHTOB B pexxume COMPO
HU3KOW ¥ BBICOKOW KOHTPACTHOCTU TpU OONBIIUX YBEIUYEHHUSIX TIO3BOJIWIO YCTAaHOBHTH
OTUETJIMBbIE NPU3HAKK MEXAHMYECKOH TpPaHCHOPTHUPOBKM KPHUCTAUIOB — HMX OKaTaHHOCTh U
JIpOOJIEHHOCTD, a TaKXKE CJEIbl KOPPO3UU STUX KPUCTAIIIOB C YYaCTHEM Ta30BO-BOJHOTO (IO
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(puc. 2). Ecnu mnepBble CBUAETENbCTBYIOT 00 HW3HAYaJIbHOM OTJIOKEHUM MOHALIUTOB B BHJIE
MEXaHHYECKUX OCaJKOB B COCTAaBE HCXOIHBIX JPEBHUX (apXEHCKUX) OTIOKEHUH, TO BTOPHIC
yKa3bIBalOT Ha BO3JCHCTBUE Ha MOHALUTHI 0oJjiee MO3AHUX (TOXKE apXeMCKUX) METaCOMAaTUYECKUX
pacTBOpOB.

Kpome Toro, takoe uccieaoBaHuE JaeT JOCTATOYHO SICHOE MPEJCTaBICHHE O BPEMEHHOM
COOTHOIIEHMH MOHAIIUTOB C MHUHEpaJaMH 30JIOTOPYAHBIX oOpa3oBanuil. Hakonen, Obun
MPOBEJICHbl TOYEYHBIE OMPENEICHUS XUMHYECKOIO0 COCTaBa MOHALUTOB C YYETOM OTYETIMBO
BHUJIHOW 30HAILHOCTH KPHUCTAIIOB. BBIMONHEHBI Takue OINMpeaeNeHUs U ISl HEKOTOPBIX JIPYTHX
COMYTCTBYIOIIMX MHUHEpPAJIoB. PaccMOTpUM B3aMMOOTHOILEHHS MMHEPAJIOB B HM3YyYEHHBIX
¢dparmeHrax.

1. B nmepBom (parmenrte (puc. 2, cieBa) KPpUCTAUI MOHAIUTA C CAMHUYHBIMA TOHKHUMU
BKJIFOUCHHUSIMU allaTUTa PACIONOXKEH Ha TPaHUIE KPYMHOOJIOKOBOTO MHUPHTA M XJIOPUTOBOTO
arperara.

O B3aMMOOTHOIICHUSX MOHAIIUTA C XJOPUTOM CYAUTH TPYIAHO, XOTS TMOCICIHUN, HAPSTY C
KpYHHBIM (CaMOCTOSTEIbHBIM) IOJIEM, OOpa3yeT MeJIKHMEe BKIIIOUEHUS HEMOCPEICTBEHHO B
MOHAIIUTE, T.e. XOTSd OBl YAaCTUYHO OH (QopMHUpoBaics (PEUUKIUPOBAJICS) MOCIE MOHAIUTA.
[IpencraBieH XJIOPHUT PHUIHIOIUTOM ciemyromiero coctaBa (%): SiO, 22,42 — 23.44; TiO, 0,02-
0,10; Al,O3 19,29-29,81; Cr,05 0,02-0,08; > FeO 30,66-32,44; MnO 0,01-0,07; MgO 10,89-11,20;
K,0 0,02-0,03; H,O 11,02-11,10.

Cyast mo B3aMMOOTHOILICHHSIM MOHAIUTA (+ anaTuT) U MHPUTA, MOCIETHUN sBIseTcs Ooyee
no31HUM. Bo BCSIKOM ciydyae, KpOM€ KpPYMHHBIX OJIOKOB, NMHUPHT TPOSBISETCS B BUAE MEIKHX
BKIIIOUEHUI M TMPOXXUJIKOB B MOHAILIUTE, a TaKKe B BHJE KaéMKH Ha TpaHULIE MOHAIIUTA C
arperaTuBHbIM pUOUAOIUTOM. [IUpUT HEMOCPENCTBEHHO B 3TOM HMHTEpBalie 30J0TOHOCEH. Kpome
Au (1o 0,07 %), on xonuentpupyet Co (10 0,12 %), Ni (0,01-0,06 %), As (70 0,03 %), Ag (70 0,18
%), pexe Pb (mo 0,18 %), Sb (mo 0,02 %). T.e. 3TO TUNWYHBIA THPUT KBAPIU-TIHUPHUT-
apCEHOMUPUTOBOTO MapareHe3nca 30JI0TOPYTHON CUCTEMBI.

2. Bropoii ¢parmeHT (puc. 2, cpeaHHMI KpucCTall) MOYTH aHAJIOTMYeH IEpBOMY. 37€Ch
Haubosee 4ETKO MPOSBIEHBI APOOJICHHOCTh U KOPPOAUPOBAHHOCTH (KJIACTOT€HHOCTh) KPUCTANIA C
MEXaHUUYECKUM OTJEJICHHEM HECKOJBKHMX yacTeil Kpuctamia. B camom MoHauuTe yBeIu4HMBaeTCs
KOJMYECTBO BKJIIOUECHUN amaTHTa, HEKOTOPbIE JOCTAaTOYHO KPYMHBI. Hapsmy ¢ KpymHOOJIOKOBBIM
(30JIOTOHOCHBIM) MUPUTOM M PHUIMIOJIUTOM, ONpEesieH KapOoHaT, KOTOPbI HEMOCPEICTBEHHO C
MOHAIIUTOM HE COMPHUKACAETCs, HO KOTOPBIH, BHO, 0Opa3oBaics mocie nupura. KapOonar unmeer
coctaB cuzaeporuiesuta (%): FeO 52,39-53,39; CaO 0,65-2,10; MgO 1,16-1,86; MnO 0,48-0,73.
HNHuTepecHo, yTo KpoMe OOBIYHON KATMOHHOHM 4YacTH MHHepan coaepxut npumecu (%), ¢ oIHOM
cTopoHsbl, xanbkopuiabHbix CoO (0,03-0,07) u ZnO (mo 0,03), a ¢ apyroil — penKo3eMelbHbIX
anemeHTOB — Ce;03 u Nd,O; (mo 0,04). CumeporuiesuT, HECOMHEHHO, MPHHAJJICKUT 30J0TO-
KapOOHAaTHOMY IapareHe3ucy.

3. Tperuii ¢parment (puc. 2, cmopaBa) OTJIMYAETCS OT TNEPBbIX JABYX. 371€Ch
KOPPOJMPOBAHHBIA KPUCTAJUT MOHAIUTA (+ amaTuT) Kak Obl MOTPYKEH B TOHKO3EPHHUCTHIA KBapIl-
KapOOHAT-XJIOPUTOBBIN MaTepuai, oopasyroluii cBoeodpasnyto kaiimy mmpuHoii 0,01-0,02 mwm. Ilo
COCEJ/ICTBY INPHUCYTCTBYET €III€ HECKOJIbKO 3€peH MOHAIMTa (BO3MOXXHO, OOJIOMKOB KPHCTAIJA) C
COOTBETCTBYIOIIIMMHU  KBapI-KapOOHAT-XJIOPUTOBBIMU ~ KaéMkamMu wid  0e3 Hux. OOmum
BMECTHJIMIIIEM JJIsi TAaKUX OOpa30BaHU SIBIISETCS albOMT B BHIE Ooyiee KPYIHBIX BBIACICHHM.
Cocras ansbuta (%): SiO; 66,28; TiO, 0,02; Al,O3 19,21; > FeO 0,26; MnO 0,02; CaO 0,10; Na,O
11,66; K,0 0,02 oObrueH 1j1st 3TOM pa3sHOBUAHOCTHU TMOJIEBOTO IINATa U MPAKTUYECKH HE OTIUYACTCS
OT METAaCOMAaTUYECKOTO abONTa PAHHETIPOTEPO30MCKUX YPAHOBOPYIHBIX aIbOUTUTOB.

Cunepormuie3ut ¢ coctaBoM (%): FeO 53,32; CaO 2,79; MgO 1,46; MnO 0,42 ormeuaeTtcs B
BUJIE TMPOXUIIKA TepeMeHHOM MomHocTH (MakcumyM 0,01 MM), cekyiero aibOUT W KBapll-
XJIODUTOBBIN arperar, T.e. O0Opa3zoBaJics Mocie HUX. BaXXHO MOMYEPKHYTH, YTO CHACPOILIC3HUT
BOJIM3H 3TOTO (hparMeHTa COAEP>KUT MHOTOUMCIICHHBIE BKIIOUEHUSI CAMOPOIHOTO 30JI0Ta, T.€. KaK U
B IIPEJBIIYILEM CITydae OTHOCUTCS K 30JI0TO-KapOOHATHOMY MapareHe3ucy.
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3nech ke ompeneneH cocrap ¢rop-anatura (%): CaO 52,3; P,Os 42,1; Ce,05 1,61; LayOs
0,23; Nd,Os 0,46; F 3,8; Cl 1,1, moaTBep>Karomuii MPUHAUICKHOCTh anaThTa K EIWHOW C
MOHAIUTOM aCCOLIUALIUH.

Xumuueckuit coctaB MoHamuta (16 3amepoB B Tpéx Kpucramiax, tabmuma 1, puc. 2)
OIpeIeNIeH, KaK OTMEYasJoCh BBIIE, C YYETOM 30HAJIBHOCTU KPUCTAJIJIOB, KOTOpas HaOiroaanach
BU3yanbHO B pexxume COMPO BbICOKON KOHTPAaCTHOCTU: BHELIHUE KAEMKH 3€PEH BBIMJIAAT Apye
[0 CPaBHEHHUIO C IEHTPAJIbHBIMU UX sApaMH, NpUYEM Takass TEHAEHLMs BbIIEPKUBAECTCA
JIOCTATOYHO HEPABHOMEPHO U MPOSBISAETCS B TOM YHCie BOIM3M BKIIOYCHUN B MOHAIIMTE araTuTa u
XJIOpUTA. YUUTHIBAsi METOAUKY aHaIM3a, MOXKHO MPEINOI0KHUTh, YTO BHELIHHUE (CBETIIBIE) YUACTKU
3€pEH XapaKTEPU3YIOTCs YTSHKEIEHHOCTBIO AJIEMEHTAPHOIO COCTABA.

Tab6uamna 1. CoctaB moHanuTa B Au-Fe pyznax apxes banku Iupokoit (UepTomisik) [6].

DieMeHT 1.1 (4) 1.2 (3) 2.1(2) 2203) 3.1(2) 3.2(2)
CaO 0,48 0,18 0,42 0,24 0,76 0,48
P,0s 29.72 30,04 28.85 29,98 29,38 29,70

Ce,05 29,46 32,60 31,60 31,42 29,86 33,00
Nd,0; 16,43 14,68 17,82 16,11 15,50 9,81
Pr,0; 5,52 6,75 5,52 6,14 6,00 7,56
La,0; 6,56 8,16 6,52 7,09 6,99 10,00
Gd,0s 2,72 2,62 2,47 2,61 2,54 2,19
Y,05 0,27 0,21 0,35 0,30 0,28 0,66
ThO, 3,54 0,64 2,27 0,99 5,42 0,92
U305 0,06 - 0,07 - 0,12 0,50
Si0, 0,20 0,10 0,24 0,22 0,45 -
Sc,0; 0,01 - 0,01 - 0,02 -
Fe,0; 0,83 2,00 1,00 1,80 0,11 0,08
F 0,66 0,32 0,35 0,23 0,34 0,32
Cymma 96,46 98,30 97,49 97,13 97,77 95,22

Ilpumeuanue. 1.1 1 1.2 — BHEUIHAA U BHYTPEHHSS 30HBI KPUCTAJUIa MOHALINTA, PACIIOJIOKEHHOTO Ha
rpaHulle nuputa v xjgoputa. 2.1 u 2.2 — To e, HO KpUCTAJUJI MOHAIIUTa HAaXOJUTCS B MHUPUTE, XJIOPUT-
KapOOHATHBIN arperaT He I'paHUYUT ¢ KpuctawioM. 3.1 u 3.2 — TO ke, KpHCTa/ll MOHAIIUTa BKIIOYEH B
IBOUT, TI0 KpasiM COMPOBOXKAAETCS TOHKUM KBapL-KapOOHAT-XJIOPUTOBBIM arperatoM. Bo Bcex kpucramnax
MIPUCYTCTBYIOT BKJIIOYCHUS amaTuTa. B ckoOkax yka3aHO KOJIMYECTBO ONpEAeNiCHUHA. AHAIN3BI CAETaHbl Ha
mukpoananuzatope pupmsl «JEOL» JCXA-733.

30HAIbHOE CTPOCHHME 3E€pPEH MOHAIMTA MOJHOCTHIO MOIATBEPIKIACTCS AHAIUTUYECKH, a
MMEHHO COOTHOILICHHEM B COCTaBE MMHepaja TpEX ero ¢a3: moHanuroBoi (Mo), uepanutoBoii (Ch)
u xarronutoBor (Hu) [10], a Takke pacCUMTaHHBIM COCTaBOM CaMHX MHHaIOB (Tabnuia 2). B
(yHIaMEHTaJIbHOM CIPaBOYHHKE MOPOA000pa3ylomMx MuHEpanioB [l12] XaTTOHUT OTHECEH K
CaMOCTOSITEILHOMY ~MHUHEpPAIIbHOMY BHAY, HW30CTPYKTypHOMY C MoHamuTtoM. llpu »sTom
MpearnosaraeTcs CyIeCTBOBAaHHE HENMPEPBIBHOTO HM30MOPGHOro psiia MOHAIUT — XaTTOHUT C
napueiM (B3anMubIM) 3amemerneM Th™'Si™ « Ca™P™. B Tom ke cnpaBouHHKe K dYepatuTy
OTHECEH «00O0raleHHbIH KaJabliueM TOPUHCOIEpKAILUI YIEH TPYIIIbl MOHALIUTAY.

Kak BumHO M3 Tabmuiel 2, cootHomeHne (a3 (MM MHUHAJIOB) psilla MOHAIMT — YEPaJUT —
XaTTOHUT B KPAaeBbIX YACTSAX KPUCTAIIOB M UX siipax pasiauyHo. [Ipexie Bcero, BHEIIHUE 30HBI
OTJIMYAIOTCSI OT BHYTPEHHHX SACP YCTOMYMBO TOBBIIICHHBIM KOJMYECTBOM TOpus (M ypaHa) H,
COOTBETCTBEHHO, OOJjblleil J0Jei TOPUEBBIX MMHAIOB — uepajuTa M XaTToHuTa. Ilpmuém, yTo
KacaeTcsl CHJIMKaTa TOPHS XaTTOHWTA, TO OH B IEHTPAJIBHBIX SApaX H3yYEHHBIX KPHCTAIJIOB
BOOOIIIE XUMHUYECKU HE MPOSBIEH, T.€. IO BCEH BEPOSITHOCTU OTCYTCTBYeT. Cyls MO TOYEUHBIM
3amepam, coaepxkanue ThO, B obmiem Bappupyer B mpeaenax 0,46-5,85 Bec. %, mpu sTOM
KOHIIGHTpaLlusl €ro B KpaeBbIX 30Hax (B cpeaHeM) B 2,3-5,9 pa3 Bbllle MO CPaBHEHUIO C
BHYTPCHHUMH 30HAMH.
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Tabauna 2. CooTHomenne (a3 BO BHENTHUX U BHYTPEHHUX 30HAX KPUCTAIJIOB MOHAITUTA.

3epuo | 3ona | daza ®dopmyna da3pl MOHAITUTA CootHomenue a3
1 1.1 Mo | (CepasLapgoNdo2:Pro07Gdo,0sYo01Fe’ 0,03.. - )o.00[Po99Os.06] MogsHu; Chy
Ch Cay 02 (Th,U)o,02[P0,0400,16]
Hu (Th,U)0,01[Si0,0100,04]
1.2 Mo (Cepaslag s 1Nd0,l9PrO,O9GdO,03YO,OlFe3+0,06- -20.98[P1,0004,00] MoygsCh,
Ch Cag,1 Tho01[P0,0200,05]
2 2.1 Mo (Ceo,48LaO,O6NdO,24P ro,ongo,o3Yo,01F 63+0,03- . -)0,93[P0,9803,92] MoysHu,Chy
Ch Cag 02 (Th,U)o,02[P0,0400,16]
Hu (Th,U)o,01[Si0,0100,04]
2.2 Mo (CeO,48LaO,1ONdO,ZZPrO,OSGdO,OSYO,OlFe3+0,05- -2097[P1,0304.12] MogsCh,
Ch Cag o1 Tho1[Po,0200,08]
3 3.1 Mo (CepasLag 10Ndo20P10,08Gd0,03Y0,01- - -)0.87[P0.9503 80] Mog,ChgHu,
Ch Cay 03 (Th,U)o,03[P0,0600.24]
Hu (Th,U)0,02[Si9,0200,08]
32 Mo (Ceq,s0La0,14Ndo,13Pr0,10Gd0,03 Y 0,01- - -)0.91[P1,0004,00] MoysChy
Ch Cag 02 (Th,U)o,02[P0,0400,16]

Ilpumeuanue. Hymepanus KpHUCTalJIOB MOHAIUTa, a TaK)Ke BHEIIHEH W BHYTPEHHEW HX 30H
cootBeTcTBYeT Tabnuue 1 u Tekcty. @opmyiisl $a3 (MUHAIOB) PACCUUTHIBAIUCH UCXOS U3 HX KIIACCHYECKUX
¢dopmyn [10]: momamur (Mo) — TR [PO,]; xarromut (Hu) — (Th,U) [SiO4]; uepamut (Ch) -
(Th,U)psCag s[PO4]. KoahdurmeHTs MOCUNTAHBI HA OCHOBE aTOMHBIX KOIMYECTB C IIPUBEACHAEM UX CYyMMBI
K 6.

OTnu4aroTcss 3TH 30HBI TAKXKE M CIIEKTPOM PEIKUX 3€MEJb: KPAaeBbIE YYAaCTKH BMEIIAIOT
Oonblie HeoAuMa, Oojee TSKEJIOro U3 JAHTAHOWUIOB, U B CPEIHEM MEHBIIE JIaHTaHa, Lepus U
npazeoanMa (JISTKUX JIJAHTaHOWOB). TeM caMbIM MOATBEP)KIACTCS OTHOCUTEIbHAS YTSHKEICHHOCTD
0oJiee CBETIIbIX BHEIIHUX KaEMOK.

Crnenmyer Takke MOMYEPKHYTh pa3jIHyUsi B COCTaBE MOHAIMTOB B 3aBUCHMOCTH OT
OKpY’)KalOIIMX MHUHepanoB. Tak, MOHALUTBl B MHUPUTE XapaKTEPU3YIOTCS IOBBIIIEHHON
KOHIICHTpalLueH kene3a B COOCTBEHHO MOHALIMTOBOM MUHAJIE, TPUYEM B OTIIMYHE OT JJAHTAHOUIIOB
conepxanue Fe;O3 B IeHTpanbHBIX sipax KPUCTAJUIOB BBIIIE 110 CPABHEHUIO C KPAEBBIMH 30HAMHU:
1,8-2,0 u 0,83-1,0 %, coorBeTcTBeHHO. KoOIMuecTBO OKHMCH JKelie3a B MOHAIIUTE, CBSI3aHHOM C
anpouToM, cymectBeHHO Huxke — 0,08-0,11 %.

C npyroil CTOpOHBI, MOHAITUT B AJIbOUTE OTIMYACTCS TMOBBIIICHHOW OJIEH KaJbIIMEBOTO
(Uepa’aMTOBOr0) M CHUJIIMKATHOIO (XaTTOHUTOBOIrO), T.€. TOpU-ypaHOBBIX MuHanoB. O Oonee
BBICOKOM TOPHEHOCHOCTH KpAEBBIX YacTed KPUCTALUIOB YK€ TOBOPHUIM. Temepp OTMETHM
CYLIECTBEHHO (10 2-X KpaTHOH) noBbllIeHHYI0 TopueHocHocTh (ThO, 0,92-5,42 %), a Takxke u
ypanonocHocTh (U3Og 0,50-0,12 %) monammta anbOMTOBOM accOIMallié 10 CPAaBHEHUIO C
MoHanuTamMu nuputoBoit accounanuu (ThO; 0,64-3,54 %) u (U30s 1o 0,06-0,07 %). [Momuepkuém
TaKXe MPOTHBOMOJIOKHYIO TOPUEBOW TEHICHIIMIO ypaHa B MOHAIMTE aJbOWTOBON acCOUMAINH K
0COOCHHOMY 00OTaIlleHrI0 UM (YpaHOM) IIEHTPAIBHOTO SApa KpUCTallia.

W3 nmpuBeIeHHBIX MO0 B3aMMOOTHOIICHUSIM MUHEPAJIOB, BApUAIMSIM UX COCTaBa U XapaKTepy
30HAJILHOCTH JJAHHBIM, Ha HAIl B3IJIS, CIIEAYET HECKOJIBKO BaKHBIX OCOOCHHOCTEH.

1. UcxoqHo n3yuyeHHbIE 3epHa MOHAIUTA (C BKJIIOUEHUSMHU anaTUTA) MPEJCTaBISIOT cO00M
KJIACTOT€HHBI MaTepuan, 4YTO YBEPEHHO MOATBEPXKIACTCS MX OKAaTaHHOCTbIO, MpPHU3HAKAMU
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pacTBOPUMOCTH U JIPOOJIEHHOCTbIO, HWHOIZA C TPOCTPAHCTBEHHBIM OTJIEJIEHUEM OCKOJIKOB
Kpuctaija. BMemaromue uX NOpoAbl MOXXHO OTHECTH K PUTMHMYHO IIOJIOCYATBIM KPEMHHCTO-
XJIODUTOBO-KApOOHATHBIM  (C  IOJICBOLUMATOBBIM MAaTE€pHajoM) JKEJIE3UCTBIM KBapLUTaM U
napacjiaHiiaM OKCHUIHOM, CHJIMKATHOH, MOXXeT ObITh M cynbduaHoi (mupuroBoid) ¢ammii BIF.
M3Ha4yanbHO 3TO TEPPUT€HHO-XEMOTEHHbIE OTJIOKEHUS. [Ipy 3TOM, MOHAIMT W amatuT, Cylas IO
OIIpEEIEHHBIM COCTaBaM MUHEPAJIOB, OTHOCATCA K €UHOW MUHEPAILHOM aCCOLMALINN.

Ocob6o momuepkHeM mipuBeneHHble B.M.  Opcoit  [13] aHanmoruvHesle NpU3HAKU
TPAHCIIOPTUPOBKM U IEPEOTIIOKEHHS MOHALMTOB B apxeiickux rpanurounax CpenHero
[IpugnenpoBbs. Tak, MOHAUUT IUIArMOIPAaHUTOB M  MOKPOMOCKOBCKMX TI'PAHHUTOB  4acTo
MIPEJCTABICH HEMPABUIBHBIMH 3€pHAMH M 00JIOMKaMU KPHCTAIJIOB € «IPHJIMIIIUMIY BTOPUUHBIMU
IpoAyKTaMH. B ammTo-nermMaTouiHbIX rpaHUTax MOHAUT YCTAHOBJIEH JIMIIb B OT/ENbHBIX TENaXx,
mpaBaa, B OombmieM konmdectBe (10 100 r/t w Bbime). JKwibHble cerperamnuu, BOOOIIE,
OTHOCHUTEJIBHO 00OTaleHbl MOHALUTOM, [TPUYEM 3TOT MOHALUT UMEET YIUIOUIEHHYI0 (hopMy, C KaK
Obl PAacTBOPEHHBIMH TPaHSIMHU, T.€. HECET NPHU3HAKU MEPeoTiokeHHusd. VHTepec B ITOM IUIaHE
MPEJCTABISACT TAKXKE €ro CBHUAETENIBCTBO, 4YTO CpEeId MAJUMHICHHBIX IUIArMOIPaHUTOB apXxes
MOHALIMTOHOCHBIMU BBISIBUJIUCh TOJIBKO T€, KOTOpPbIE 3aJleraloT cpeau OMOTUTOBBIX T'HEHCOB MU
MUTMAaTHTOB (HaIlpEMep, 3alOpPOKCKUE TUIAaTMOTPAHUTHI C KOJMYECTBOM MoHamuta 10 20 1/T).
OTMeueHO TakKe BeCbMa HEPAaBHOMEPHOE COZEP)KaHUE MOHAIIUTA B TPAHUTOUIHBIX MAacCHUBax Ipu
OJTHOPOJIHOM CTPOEHHH CaMUX rpaHUTOB (MOKPOMOCKOBCKHII MaccuB).

Takum oOpa3oM, Halla HaxoJKa OTHIOAb HE SBISETCA SKCKIIO3UBHOM. VICTOYHMKOM ke
TaKUX MOHAIMTOB ObUIN elle OoJjiee IpeBHUE MOHALUT cojepxaliue nopoasl. Hanpumep, Haxonku
aKI[ECCOPHOTO MOHAIUTA 3a(hKCUPOBaHBI B paHHeapxeHcKux rpaHUTO-THeHcax
JIHEenponeTpoBCKOro KOMIUIEKCA, ACCOLUUPYIOIIMX C BOJBHAHCKOM CYIIECTBEHHO T'HEHCOBOM
Toniel (hopMalivs TOHATUTOBBIX IPAHUTO-THEHCOB U MUTMATUTOB) [ 14].

2. 1o cBoeMy cocTaBy ONMUCAHHBIM apXEUCKUM MOHAuTam [6, 13, 15] npucymm 4epThl Kak
CXOJCTBAa, TaKk M paznuuus. OOIed XUMHYECKOW OCOOEHHOCThIO MOHALIMTOB apxes SBJsAETCs
MpeodIIaJalonInil IEpUEBBIA COCTAB PEAKUX 3EMEJIb ITPU HE3HAUNUTEIBHOM KOJIMYECTBE UTTPHs. Tak,
otHowmeHue Ce:Y B MoHauuTtax rpaHutouioB Cpennero IlpuanenpoBss (Ta0mn. 4) cocraBiuser 41,7-
89,5 ¢ OTHOCUTENBHBIM CHM)KEHUEM B MUHEpaJIax MerMaTouAHbIX IpaHuToB (41,9-55,9). Jluwsb B 1
oOpa3ue U3 7, TakKe B MErMaTuTe, MOHAIUT COACPXKUT CyIIEeCTBeHHY0 om0 uttpus (Ce:Y — 8,5)
1 (B 3HAUMMBIX KOJHMYECTBax) Ooyiee IIMPOKUN CIEKTp peakux 3emeinb. Emie Oosee BbICOKOE
otHomeHrne Ce:Y XapakTepHO MO HAIIMM JAAaHHBIM Uit MoHauuTtoB Au-Fe pyn banku Iwnpoxoi
(tabm. 1): 71,8-249,8 B 15 3amepax W TONBKO B OJHOM HM3MEpPEHHH OHO CHMXaercs 1o 38.4.
Haubosnbliee KonMyecTBO UTTPHS 34€Ch YCTAHOBIEHO B MOHALIUTE, ACCOLIMUPYIOIIEM C alTbOUTOM —
aQHAJIOTUS C MOHALIUTAMU [IETMAaTUTOB.

Tabauna 3. CoctaB MoHanuTa U3 apxeickux rpanutounioB Cpeanero [pugnenposss [13, 15].

Oxwucuel (Bec. %) 1 2 3
ThO, 6,76 (6,61-7,19) 6,61 (5,36-6,88) 9,30 (8,25-9,30)
U;04 0,28 (0,248-0,40) 0,088 (0,076-0,134) 0,09 (0,09-0,095)
ThO,:U;04 (21,3) (74,7) (102,3)
TR,04 56,30 56,76 55,13
P,05 25,66 28,24 25,53
Ilpumeuanue. OOpa3ipl MoHalmTa: 1 — ceporo rpaHuTa MOKpPOMOCKOBCKOTO MaccuBa;, 2 —

IUTaTHOTPaHuTa T. 3amopoXbe; 3 — PO30BOrO MerMaTouaHoro rpanuta Oamku CyxeHbka. B ckoOkax
npuBeneHsl Bapuaumn Th, U u cpeaHee MX OTHOIICHME B MOHALUTaX COOTBETCTBEHHO TI'PAaHUTOB U
ImerMaTUTOB  MOKPOMOCKOBCKOTO MaccWBa 1O 3 Tpo0aM; IJIarHOTpaHWTOB paioHa T. 3amopoxne 1o 4
npo6aM; PO30BBIX AITUTO-TIETMATOMAHBIX TPAHUTOB MO 3 mpoOaM. AHaIM3BI BBHITIOJHEHB B Jab0paTOpUu
WUI'H AH YPCP.

PaznuuaroTcsi MOHAIUTHI apxest MO COOTHOLICHWIO Haubojiee pacHpOCTPaHEHHBIX
nantanonoB (Ce, La, Nd). Ecnmu B MOHanmTax IuiarmorpaHuTOB U MOKPOMOCKOBCKHX TPaHUTOB
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KOJIMYECTBEHHOE COOTHOIICHUE ATHUX PEIKuX 3eMenb cooTrBeTcTByeT: Ce > La > Nd, 10 B
MOHAIINTAX AITUT-MErMAaTOUIHBIX TPAHUTOB OHO Heckoibko mHOe: Ce > Nd > La. Monauuts
banku [lupoxoit, Hao6opoT, B ocHOBHOM oOemHeHbl ganTaHoM (Ce > Nd > La) u oTHOCHUTEIBHO
oboramieHsl Mpa3eoquMOM, HO B OTACNIBHBIX 3aMepax (2 w3 16) B MoHamuTe aibOUTOBOM
accolMalliy 3TO COOTHOILIEHHE HapyIIaeTcs MpH OMU3KUX COAEpKAHMSIX JaHTaHa U HEOAHUMA.
HNHTEepecHO OTMETUTH MPHUCYTCTBHUE BCEX TPEX PEAKO3EMENbHBIX JJIEMEHTOB U B COCTaBe (PTOp-
anaTuTa, KaK y»Ke CKa3aHO BBIIIE, CBA3aHHOIO C MOHALIUTOM B €/IMHOM ITapareHe3uce.

Taoiuna 4. Penko3eMelbHbIE 3JIEMEHTHI B COCTaBE€ MOHALMTa M3 ApXEHCKUX TPaAHUTOUIOB
Cpennero [Ipunnenposss [13].

Ne La Ce Pr Nd Sm |Gd+Eu| Tb Y Dy Ho Er
1 13,8 44,3 4,8 19,5 6,0 4,3 0,3 52 1,5 0,1 0,2
2 22,1 53,3 4,0 16,6 2,0 1,3 - 0,7 - - -
3 20,0 53,7 52 17,5 2,3 0,7 - 0,6 - - -
4 21,0 54,0 5,5 16,2 1,5 1,1 - 0,7 - - -
5 23,0 54,0 4,8 14.1 2,0 1,2 - 0,9 - - -
6 16,8 55,9 5,2 17,9 1,9 1,3 - 1,0 - - -
7 15,8 54,2 5,9 17,6 3,1 2,1 - 1,3 - - -

Ilpumeuanue. 11opoapl, U3 KOTOPBIX BBIACICH MOHAIMUT: | — rpaHaT-MyCKOBUTOBBIM MErMaTUT, P.
Moxkpass MockoBka; 2 — Cepslif TpaHUT, TaM XK€, 3 — IUIATHOMUTMATHT, T. 3allOpoXbe; 4 — IJIarHOTPaHHUT,
TaM Ke; 5 - MIarTMOMUIMaTHT, 0-B XOpTHUIla; 6 — PO30BbII MErMaTOMIHBIA TpaHuT, Oanka CyXxeHbka; 7 — TO
ke, Oanka ABpamoBa. OmpeneseHne cocTaBa PEIKUX 3€Melb BBIITOIHEHO XpOMATOTpadUiIeCKUM METOJIOM.
Cymma penxux 3emens npusenena k 100 %. Tu, Yb, Lu ue oGHapyeHbI HU B 0/1HO# TIpoGe.

3HAUUTENbHONM  BapuaOENbHOCTBIO B COCTaBE ApXEHCKUX  MOHALUTOB  00JaAaroT
paZMOaKTUBHbIE 3JE€MEHThl. I3 TIpaHUTOMAHBIX O00pa3lOB IOBBIINIEHHAs TOPUEHOCHOCTb MU
cootBercTBytomee oTHomeHne ThO,:U3;Og ycTaHOBIIEHBI B aljIUTO-NErMaTOMIHBIX TpaHuTax. B
30HAJIBHBIX KpHcTamiax MoHauuTa banku lIupokoii KOHIIEHTpauus Topus CyuecTBeHHo (B 2,3-5,9
pa3) BbIllIE BO BHEHIHMX Ka€MKax 10 CPaBHEHMIO C BHYTPEHHHMHM sipaMu KpUCTaJIOB. Topuii-
ypaHOBOE OTHOIIEHHE BHEHMHUX 30H (32,4-59,0) B cpenHeM SBISETCS MPOMEXKYTOUHBIM MEXKIY
TAKOBbIM JJI IJIATMOIPAHUTOB M MOKPOMOCKOBCKHX TI'paHuUTOB. O BHYTPEHHUX 30HaX CYAMTH
TPYIHO: /Ul MOHANKTa-3 (a1pbOUTOBOM accolMalii) OHO MOHMKEHO (1,8).

Ortcrona BIoJIHE TieiecooOpa3HbiM TpencTaBisercs moaxon B.M. Opcwr [14] k genenuto
HEKOTOPbIX Pa3HOBUJIHOCTEH TIpaHUTOB apxesd YKpPaMHCKOro wiura (B YacTHOCTH, AaIuIUT-
MErMaToOUAHbIX) HA OCHOBAaHUM paclpeiesieHUs] B HUX PEIKUX 3€MeJb Ha TPU TUIA: MOHALIUTOBBIMH,
KCEHOTUMOBBIII U OPTHUT-LIMPKOHOBBIM C CEJIEKTHUBHBIM LIEPHEBBIM (+ JaHTaH), UTTPUEBBIM HU
KOMIUIEKCHBIM ~ COCTaBOM  PEIKO3EMENbHBIX AJIEMEHTOB (COOTBETCTBEHHO). B  Hacrosmieit
pa3paboTKe Mbl KacaeMcsl TOJIbKO MOHALUT-COIEPKAIIUX MMOPO/. YKa3aHHbIE )K€ BapHAaLlUU COCTaBa
MOHAIIUTOB MOTYT OBbITh CBSI3aHbl HE TOJIBKO C Pa3jIMYHbIMM MUCTOUYHHKAMHM MHUHEPAJIOB, HO U C UX
pereHepanme B yCJIOBUAX MaTMHI€HHO-METaCOMAaTUYECKUX ITPOLIECCOB.

3. HecMmoTpst Ha NMpU3HAKU KJIACTOT€HHOCTH MOHAIIMTOBOH (C anaTUTOM) MHHEpaIU3aliH,
Ha Haul B3I, ObLIO Obl OIIMOOYHO paccMaTpUBaTh €€ MCKIIOYMTENBHO KAaK PEUKTOBYIO. OTH
MUHEpAaJbl, KaK 1 ajJbOUT, XJIOPUT, KBapll, KapOOHATHI, MATHETUT, CYJIb(HUIBI ¥ 30JI0TO HECYT CIIEIIBI
y4acTHs. METAaCOMaTHMUYECKHX IMPOLECCOB. DTO MOXKET ObITh METaCOMaTHYECKOE PELUKINPOBaHHE
Marepuaja € WHIUBUAyadu3alueil MuHEepanoB, JHUOO (YaCTUYHO) UX HEMOCPEICTBEHHO
THJpOTEpMAlIbHO-METacOMAaTHYeCKoe (OopMHUpOBaHUE (HampuMmep, >KWIbHBIX ¢amnuil) B Xoxe
CTAaHOBJICHUS PYHOM 30HBI.

Tem caMbIM MOATBEP)KIACTCS BBIBOJ, CHENaHHBIH B paboTe [4] 0 MOABMXKHOCTU PENKHX
3eMellb, BO BCIKOM ciydae, JErkux, a Takke P, Th, U, Y B 30HaxX U3MEHEHHS TIOPO/I, CBSI3aHHBIX C
apXeMCKUMHU 30JIOTOPYAHBIMU 3ajiexaMu. [lo MHEHHIO aBTOPOB 3TOM pPabOTHI BhIIIEIAYUBAHHE
PEAKO3EMENbHBIX 3JEMEHTOB K3 BMEIIAIOIIMX TOPOJ IPOUCXOAWIO YK€ B Ipoleccax
IPONMJIMTOBOTO W HayaJbHOro cepuuutoBoro (6epesuroBoro H0.d.), Tem Oosee B ydacTkKax

165



30ipHHK HAYKOBUX npanb IHCTHTYTY reoxiMii HABKOJIMIIHLOI0 cepenosuma 2014 punyck 23

«BUJIMMOTO MX M3MEHEHHUsS MpPU pa3pylIeHUH (peMHUYECKUX MHHEPAIOB BO3JACHCTBYIOIIMMHU Ha HUX
30JI0TOHOCHBIMH (DITFOUIAMU C TTOCIISAYOIIUMHU EPEOTIOKECHUSIMH B KUJIBHBIX 30HAX).

DT BBIBOABI TaKK€ BIOJHE MOATBEP)KIAIOTCS HAUIMMH OINpEACNICHUsIMU COCTaBa
MIPOXKUIIKOBO-BKPAIUICHHBIX ~ KapOOHATOB (CHUACPOIUIE3UTa), KOTOPBIE, C OJHOH CTOPOHHBI,
HACBIILEHHbl BKJIIOYEHUSIMH CaMOPOAHOIO 30JI0Ta U COAEpKAT MPUMECh THUMHYHBIX IS
30J10TOpyAHBIX accormaiuii Co u Zn, a ¢ Opyrou, - XapakTepu3yrTcs MPUCYTCTBUEM THUITUYHBIX
st MmoHanuTa (v anatuta) Ce u Nd.

4. Topuii-penxosemensHast (Ca, Si, P, TR, Y, Th, U, F) u 30n0topyanas (Au, Ag, Co, Ni,
Cu, Pb, Zn, As, Sb, Bi, S) accommanuu, Kak cleayeT W3 B3aWMMOOTHOIIEHWNA MHUHEPAJOB B
M3YYCHHBIX (PparMeHTax, HeCKOJIbKO pa30o0IIeHbl BO BPEMEHH, CKOpEW BCEro B pPaMKaxX €IUHOTO
nporecca. [leppas mpenmecTByeT BTOpoid. MuUHEpajIOrHYeCcKH OHA BKIIOYAeT B ceOs, Kpome
MOHAIINTA U anaTUTa, ajJbOUT U PUMHUIOIUT (Pa3HOBUIHOCTh XJIOPUTA), KOTOPHIE CBUICTEIbCTBYIOT,
10 KpaiiHe Mepe O CyOIIEIOYHOM XapaKTepe CUCTEMBI (B 3TO BPEMs) U MO-BUAMMOMY COCTaBIISIOT
€IUHBbI MHUHEPAJIBHBIA IApareHe3ucC, IPEALISCTBYIOIMNA OIMCAHHOM BBINIE COBOKYITHOCTH
MUHEPAJIbHBIX apareHeTUYECKUX aCCOLMAIINM 30J10TO-KEIE3UCTOr0 OPYACHEHUSI.

BoiBOABI

O6nHapyxeHHass Ha MecTopoxaeHud 3onota banka [lupokas Topuil-pearo3emMenbHas
MUHEpaIu3alusi, TMPEICTABICHHAss MOHAIUTOM M amaTUTOM, CyAsd TO OIyOJIMKOBAaHHBIM
MarepuaigaMm, B JIOCTaTOYHOM MeEpe pacnpocTpaHeHa B apxelckux mnoponax CpenHero
[MpunsenpoBbs. COpMUPOBABIINCH IMEPBOHAYAIBHO KaK JIMTOKIACTHUSCKHA MaTepuan B
0CaJIouHbIX (JIMOO BYJIKAHOTEHHO-OCAI0UYHBIX) OTIIOKEHUSX 3a cUeT enié Ooyiee APEeBHUX MOPO/I, 3T
MUHEpaTU3alMsl 3aTeM BOBJIEKAJIach B Oojiee MO3AHNE MAIMHI€HHO-METACOMAaTHYECKUE TTPOIIECCHI.
B namewm ciyuyae 3T0 ruapoTepMaibHO-METACOMATUUECKUI 3010TOpYaHBIN npouecc. Eqsa nu sta
MUHEpATU3alMs MOXKET UMETh MPOMBIIUICHHOE 3HadeHHe. OgHaKo OHa BIIOJIHE MOXET ObITh (U
Obl1a) UCTOYHUKOM MaTepuaja A PAaHHENPOTEPO30MCKUX POCCHINEN, B YACTHOCTH, CBSI3aHHBIX C
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®omin FO. O. TOPIN-PIIKICHO3EMEJIbHA MIHEPAJIIBALISL Y APXEMCBKMX AU-FE PYJIAX
BAJIKW IIMPOKOI (UEPTOMJIMIILKA 3EJIEHOKAM STHA CTPYKTYPA, JIHITTPOBCHLKUH BJIOK).

Hocniosxceno ¢pmoposemicuuii moHayum i piOKiCHO3eMeNbHULL anamum 8 acoyiayii 3 anbbimom, Xi0pumon,
KapOoHamom y 3010MOHOCHUX OPeKyisX 3ani3ucmux Keapyumie 6 medicax bepezumogoi 3ouu. Ha ocnosi
BUBUEHHSL 63AEMOGIOHOCUH MiHepanie, eapiayill ix cKkiady, a makKodxc 30HAAbHOL 6y006u i Mop@orozii
Kpucmanie 3pobneno ceHemuyHi 6UCHosKuU. llepsunHo KracmoeenHuil MoHayum nomim 0y8 3anydeHuti y
MemacomMamudHuil npoyec, NPULoOMy 8 MiHepaIoymeoproIoyill cucmemi mopit-pioKichozemenrbHa acoyiayis
be3nocepednvbo nepedysaa 3010mopyoHiil.

Fomin Yu. A. TORIUM-RARE-EARTH MINERALIZAHION IN ARCHEAN Au-Fe ORE DEPOSITS OF
BALKA SHYROKA (CHORTOMLYKSKA GREENSTONE STRUCTURE, DNIPROVSKYI BLOCK).

Fluor-containing monazite and rare-earth apatite in association with albite, chlorite and carbonate are
established in the gold-bearing breccias of BIF (at the berezite zone). On the base of studying of mineral
interaction, mineral composition varieties and crystalloid zonality and morphology, genetic conclusions
were drawn. First clastic monazite then was included in the hidrothermal process. In the common
mineralogical system, thorium-rare-earth and gold-bearing associations were separated in time: the gold-
bearing association was formed later.
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