Pearce J.A., Ernst R.E., Peate D.W., Rogers C. LIP printing: use of immobile element proxies to
characterize Large Igneous Provinces in the geologic record // Lithos. 2021. Vol. 392-393.
Sylvester P.J. Post-collisional strongly peraluminous granites // Lithos. 1998. Vol. 45. P. 29-44.

HU.P. Ilpoxonves, A.I. /lopouikesuu

Hucmumym 2eonoauu u munepano2uu

um. B.C. Cobonesa CO PAH, 2. Hosocubupck, Poccus
prokop@igm.nsc.ru

Bkirrouennsi B peAkoMeTaNbHBIX kKapOoHaTHTaX MaccuBa Cpennsas 3uma
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Inclusions in rare metal carbonatites of Srednyaya Zima complex (Eastern Sayan)

Abstract. Polycrystalline inclusions in zircon characterize the composition of melts of ore-bearing
carbonatites of the Srednyaya Zima complex, Eastern Sayan. According to the study of inclusions, the carbonatite
melt had an alkali-silicate-carbonate composition with high Ca, Na, Mg, Fe, CO,, OH, F, Cl content and higher
Sr, Ba, Ti, Al, Si, Nb, U, Ta, and Zr content. The phosphate-carbonate composition of polycrystalline inclusions
in pyroxene of the Srednyaya Zima phlogopite rocks indicate that the ore-bearing apatite-calcite-phlogopite
rocks probably formed during the interaction of carbonatites with the host silicate rocks. The hydrothermal
Ba-Sr-REE mineralization formed from saline carbonate and alkaline (Na) fluids at the minimum mineral
formation temperature range of 340415 °C.

Beeoenue. B HeonpoTepo3oe Ha pybdexe nopsiaka 650—630 MITH JIeT BAOTH F0KHON OKPanHBI
Cubupckoro KpaTtoHa MPOUCXOAMIO BHEAPEHUE LIEJIOTO PSAa PEAKOMETAIBHBIX IIEI0YHO-KapOoHa-
TUTOBBIX KOMIUIEKCOB, TakuX Kak bemas 3uma, Cpennass 3uma, bonemas Tarna, XXumoii, Becernoe,
[orpanuanoe, Apbapactax u VHrIIH, 00pa3oBaHHEe KOTOPBIX CBS3BIBAIOT C SMOXOW MPOSIBICHUS
KPYMHOMAcCIITaOHOTO BHYTPUILUIUTHOTO MarMaTu3Ma 1 TEKTOHHYIECKUMH COOBITHSIMHU 3aBEpIIAtOIIe-
TO dTara pacrajaa cynepkoHTHHeHTa Pomunaus [Spmomiok u mp., 2005].

[enouno-kapOoHATHTOBEIN MaccuB CpenHss 3uMa BXOAUT B COCTaB 3UMHHCKOTO PYTHOTO
paiioHa, pacmonoxeHHoro B Bocrounom Casiae, B 6acceifHe JeBBIX MPUTOKOB p. 3uMa. SUMHHCKUH
PYIHBIN palfoH MpeacTaBiseT co0o0i MOTEHIINATHFHO MPOMBIIUICHHBIH 00BEKT Ha PEAKIE METaILIHI,
takue kak Ta, Nb, U u REE, a Takke comepxuT moBbImeHHbIe KOHIIeHTpanuu Pb, Zn u P [Tloxa-
purnkast, Camoiinos, 1972; ®ponos u ap., 2003]. Bombmas yacte MaccuBa CpenHsis 3uma cloKeHa
peIKOMeTalbHBIMI KapOOHATUTaMU. BBIENAIOT HECKOIBKO Pa3HOBHUAHOCTEH, COPMHUPOBABILIHX-
Csl B MOCJIEZIOBATELHOCTH: KaJIBLIUTOBBIC — JOJIOMHUT-KaJIbIIUTOBBIE — AHKEPUTOBBIC KAPOOHATUTBHI.
ITMpOKCEHNTBI, METBTEUTUTHI, HHOMUTHI ¥ HE(DEITNHOBBIE CHEHUTHI Ha SPO3MOHHOM CpE3€ MPHUCYT-
CTBYIOT B ITIOAYMHEHHOM KonmuecTse. KapOoHaTHTEI 00pa3yloT Jalfku 1 JIMHEHHO-BBITSHYTHIC TEla.
Taxoke B CTPOCHHH MacCHBa Y4acTBYIOT pynoHocHBIe Ha Zr, P u REE amarut-xamsmut-gnoronuro-
BEIC TTIOPOBI (METACOMATHTHI), 00pa3yroIIiecs Ha KOHTaKTe KapOOHATHTOB C BMEIIAIONIIMH METa-
MOp(HUIECKIMHU TTOpofaMH (THEHCHI, CTIaHIIBI U JIP. ).

[lenpro nccneoBaHMs SIBISIETCS] N3yUEHHE MUHEPAIBHOTO COCTaBa U (PU3NKO-XMMUYECKUX
ycroBuii (hOpMUPOBAHUS PYAOHOCHBIX KapOOHATHTOB M METAaCOMAaTHTOB MaccuBa CpemHsas 3mMa.
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[Tpu nccne0BaHUM UCTIONB30BAaHBI METO/IbI onTHYecKoi Mukpockonuu (Olympus BX51), ckanu-
pytomeit anekrporHoi Mukpockonuu (COM TESCAN c D/1C npuctaskoit MIRA 3LMU), Tepmo-
metpuu (Linkam THMSG-600) u pamanosckoii criekrpockornuu (LabRam HR800 Horiba Jobin
Yvon; Raman WiTec).

Pesynomamuor uccnedosanuii. KanbuntoBslie kapOoHaTuThl MaccuBa CpeaHsisi 3uMa UMEIOT
MEITKO-CPEAHE3EPHUCTYIO CTPYKTYPY, MACCHUBHYIO U, MECTaMH, JIMHEHHYIO TeKCTypy. OCHOBHOI T0-
ponoobpasyromuii MuHepai — kanbiut (90-95 06. %). K BropocrenennsiM (5—7 00. %) oTHOCATCS
ouorut (3—4 06. %), dpropanarut, HedenrH, WIIbMEHHT, a TAK)KE BTOPUYHBIC MTOJICBbIC IITTATHI — allb-
OWT C KQJIIMEBBIM TTOJICBBIM ILIIATOM, XJIOPHT, CKaINOJIHT, KapOoHaThI, propkapOoHaTkl, hocdars P3D
(6bactue3ut-Ce, monanur-Ce u 1p.) 1 neonutsl. Cyiab(uabl MpeacTaBiIeHbl THPUTOM M TAJICHUTOM
(1 06. %). Axueccopubie MuHepaisl (10 1 00. %) — mUpPOXIIOp, IUPKOH, OYpOAHKUT, MATHETHUT, PY-
THJI, THATAHUT, CTPOHIIMAHUT U OapuT.

B 1nmpkoHe KajbIUTOBBIX KapOOHATUTOB YCTAHOBICHBI TTOJIMKPUCTAIUTHUECKHE BKIIIOUCHHUS
JIBYX TUIIOB (pHc. a—B). [IepBblii THUI BKIIOYEHUH MMEET IPEUMYIIIECTBEHHO KapOOHATHBIN COCTaB
(puc. a, 0). Bo BKIIOYEHUSIX NPUCYTCTBYET MUKPO3EPHUCTBIN arperar KajlblUTa, COIEPIKAIIEro J10
0.91 mac. % SrO. KapOonartHas (a3za Takxe npeacTaBiIeHa CTPOHIIHAHUTOM, OapUTOKAIBIIUTOM 1/
un jronomutom. Ilo manueiv COM B Heli pucyTeTByeT npumeck Na,O no 0.2 mac. %. Hapsy ¢
KapOoHaTaMy BKIIIOUSHHSI IEPBOTO TUTa BMelatoT Nb-conepikaline pyaHble MUHEpalIbHbIE (a3bl B
BUJIC KPUCTAUIOB ypaHmupoxiopa (?) u/unu xonymoura (?).

Bropoii TuI BKITIOYEHUIT B IMPKOHE NIPE/ICTABIICH MOJIMKPUCTAIUINYECKUM arperaTtom kapoo-
HaTHO-CUJIMKAaTHOTO cocTaa (puc. B). Kpucrammueckue (a3bl BKIIOUSHUI coepxkar 3epHa (ro-
pamaTtuTa, KIMHOIMMPOKCeHa, (hioronuTa, Kaibluta U pynHoid Nb-comeprxkarieit ¢hassl — MuUHEpaia
rpynisl mupoxiopa (?). B anarute u dioronure KaabIUTOBBIX KAPOOHATHTOB TAKIKE YCTAHOBIICHBI
KOHIIEHTPUPOBAHHbIE KPHCTAILIO-(MIION/IHBIC BTOPHYHBIEC BKIIIOUSHNSI, JIOKITM30BaHHBIE T10 IJI0CKO-
CTSIM M TpELIMHAM B MUHEpase-xo3siuHe. ['a3oBas (haza BKIIOUCHUH CONepKUT yriekuciory. Jlouep-
Hue kpuctasumyieckue daser (3040 00. % BKIIOYESHUS) IO JaHHBIM PAMAHOBCKOW CIIEKTPOCKOITUH
MPEACTaBICHBI KaJIBIUTOM, THApOKcHIOacTHe3nTOM-(Ce) n TeHapanToM. Takxke BO BKIIOYCHUSIX
MPUCYTCTBYIOT HElpo3payHbie pyaHble (asbl. TepMOMETpHUECKHE MCCIIE0BaHMs BKIFOYCHHH T10-
KazaJi TeMIepaTypHbIil uHTepBai romorenusanuu 340415 °C.

MuHepalibHble U TIOJIMKPUCTAUTMYECKHE BKJIIOYEHHS OBUIM M3y4YeHbI B KIMHOMHPOKCEHE
PYJAOHOCHBIX alaTHT-KaJbIUT-(IOTONHUTOBBIX TIopos MaccuBa Cpenusis 3uma (puc. a—i). [loposr
MMEIOT MAaCcCUBHYIO, MTOPGHUPOBYIO CTPYKTYpy. 3epHa arnaruTa ¥ KIMHOIMUPOKCEHA MOTPYKEHBI B
MarpuIyy KapOoHaT-(IIOTOIMTOBOTO COCTaBa. PyaHble (a3bl NMpencTaBiIeHbl KPUCTAIUIAMH ITUPKO-
Ha ¥ TUAPOTEPMAIIBHOM MUHEpaIM3alMel, cogepKallel IPOKUIKA U MUKPO3EPHUCTBIE arperarsl
KapOOHaTOB, (propKapOOHATOB, rHIpOKapOoHaToB u hocdaros JIP3D (bactHe3ut-Ce, monanur-Ce,
ankmuT-Ce 1 1p.). B mopose Takxke NpUCyTCTBYIOT CTPOHIIMAHUT U OapuT. Ba-Sr-P33 munepanu-
3alUsi METACOMaTUTOB CXOJHA TI0 MHHEPAIBHBIM MapareHesrcam ¢ P30 muHepanuzanmeil kaablu-
TOBBIX KapOOHATUTOB, U, CKOPEE BCETO, OTPAKAET CAMHBIN MPOIIECC MPEOOpPa30BaHUs KAPOOHATHUTOB
M METaCOMaTHTOB Ha THIPOTEPMAIILHOM dTare. B arupuHe kapOoHaT-(IOrONMUTOBBIX TOPOJ UACH-
TU(QHUIUPOBAHBI OJIUKPUCTAIUINYECKUE BKITIOYCHHS KApOOHATHOTO (KaJIbIIUTOBOTO) U allaTUT-Kallb-
IIUTOBOTO COCTaBa (puc. 3-K).

Bri6oowl. TlonmukpucTammnuecKie BKIIOYECHHS B IMPKOHE XapaKTepH3YIOT COCTaB PacIljIaBOB
PYIOHOCHBIX KapOoHaTuToB MaccuBa Cpenusisi 3uma. CortacHo pesynbraTaM H3y4YeHUs BKIIOYe-
HUMH, pacrjiaB UMell IeJIOYHO-CHIMKAaTHO-KapOOHATHBIM COCTaB ¢ BBICOKMMH conepxanusmu Ca,
Na, Mg, Fe, CO,, OH, F, Cl u nosbimennsiMu KoHneHTpauusamu Sr, Ba, Ti, Al, Si, Nb, U, Ta u Zr.
Heo0xommmMo OTMETHTB, YTO MHUHEPAIBbHBIA COCTAB BKIIIOYEHHN TMPAKTUYECKU TOX/IECTBEHEH HIIH
KOppEIUpyeT C JaHHBIMHU 10 U3YYEHHIO PACIIIABHBIX TOJIMKPUCTAIUTMUECKUX BKIIOYCHUI B CHIIU-
KoKapOOHaTHTaX HEoNpoTepo3oiickoro MaccuBa Apbapacrax [Prokopyev et al., 2021], koTopsie B
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-KaJbIHUT-()IOTOMUTOBBIX METACOMAaTUTOB (T—1) MaccuBa Cpennssa 3uMa. AGOpeBHaTypbl MHHEPAIOB

BKJIFOUEHUH PYJOHOCHBIX allaTHT

Puc. Pesynbrarel COM wncclieoBaHusl MUHEPATBHOTO COCTABA BKIIFOYCHUI B IIUPKOHE KAPOOHATHTOB (a—B), @ TAKIKE MUHEPATBHBIX

yka3aHsl coracHo [Warr, 2021].

Pa3lIMUHOM CTEeNeHH METacOMaTH3MPOBAaHBI BILUIOTH JI0 00pa30BaHUs PYJOHOCHBIX (pJIOTONUTHUTOB,
CXOJIHBIX TI0 MUHEPaJIbHOMY COCTaBYy C IMHUPOKCEH-KapOOHAT-(IIOrOMMTOBBIMU ITOPOIaMH MacCHBa
Cpenmnsis 3uma.

YuuteiBast GpocarHo-KkapOOHATHBII COCTaB MOJIMKPUCTAIUINYECKUX BKIIOYEHUH B TUPOKCE-
He (uroronuToBhIx nmopoxa Cpeaneit 3UMbI, MOYKHO MPEIIOI0KUTh, YTO anaTuT-kapOoHaTHO-(IIoro-
MTUTOBBIE TTOPOBI 00PA30BAUCH 110 CXOTHOMY MEXaHU3MY (OPMHUPOBaHHS KaJbIIMOKapOOHATUTOB
KoMILIekca Apbapacrax — pH B3aUMOJICHCTBUN KapOOHATUTOB C BMEIAIONIMMHU CHIIMKATHBIMH T10-
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ponamu. HanoxxenHas rugporepmaibaas Ba-Sr-P33 Munepanusaiius kapOOHATUTOB M METaCOMATHU-
TOB, BEPOSTHO, 00pa30BaJIach U3 KOHIIEHTPUPOBAHHBIX KApOOHATHBIX M 11esI0YHBIX (Na) (iron 0B B
MHHHMaJIbHOM MHTEpBaJlie TeMIieparyp MuHepaiooopasosanus 340-415 °C.

Hccneoosanus evinonnenst 3a cuem cpeocme epanma PH® Ne 23-17-00098.
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Geological-mineralogical characteristics and
formation conditions of Mongolian combustion metamorphic complexes

Abstract. Mongolian combustion metamorphic (CM) complexes formed from Quaternary to present
because of wild coal fires. The rocks in the northeast part of the Khamaryn-Khural-Khiid CM complex are
a result of spontaneous combustion coal in synclines. The sedimentary protolith of pyrogenic rocks were
probably pelitic rocks and sandstones with carbonate cement. The thickness of CM rocks is >30-40 m; partly
melting temperature of sedimentary strata reached 1300-1400 °C reaching, possibly, the stability field of stable
[B-cristobalite (>1470 °C). Crystallization of some pyrogenic mafic melts (a source of the melilite-nepheline
paralavas of the Khamaryn-Khural-Khiid CM complex) began under extremely reducing conditions around
1365 °C with the formation of Fe phosphide (barringerite), native iron and troilite in droplets of the Fe-S-P
melt.
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