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M3ydeHbl TOIeUTOBBIE 0a3aJIbTHl U TPAaxXUThl OMMOAAIbHON accoumauuu ByjakaHa Ban-Tsaub. [1okaszaHo,
YTO TPaXUThl (POPMUPOBATIUCH MPHU BEOYIEH PO KPUCTAUTM3AIMOHHON mrddepeHIIMaiu UCXOTHOM
TOJIEUTOBOM MarMbl. Ha ocHOBe MeToma u3yyeHus1 BKIIOUEHUT MUHEePaIo00pasyIolnX cpell onpeaeaeHo,
YTO (DEHOKPHUCTHI reIeHOEPIUTa TPAaXUTOB HEKKa ByJKaHa BaH-TSHb KpUCTAUIM30BAIMCh B TeMIIepaTyp-
HoMm uHtepBane 1080—1100°C, a (eHOKpUCTHI TIarMoKiIaza — npu Temieparypax 1050—1060°C. ITocie
TePMOMETPHYIECKHUX IKCTIEPUMEHTOB C PACTUIAaBHBIMU BKITIOUEHUSIMU B TUIATHOKJIA3€ TPAXUTOB B PSIe CIIy-
YyaeB BO BKJIIOUCHUSIX HAOIIONAUCH PEJIMKTHI KApOOHATOB UM yriieKucaoTa. Bo BKparieHHUKax TpaXruToOB
0OHapyXeHbI BOIIOCOIEPKaLIE XKeJle3ucThlie Io0ybl u BkimodeHust CO,, copepalye Kap6oHaTHbIe da-
3bl. ZKene3ucThie CUIMKATHBIE ITI00YJIbl 3a4aCTyI0 HAXOAATCSI B CPACTaHUM C TATAHOMATrHETUTOM U TTOKPBI-
THI TNIEHKaMu amopdHoro yriiepona. [IpenioxeHa Moaeb, 00bICHSIONMAs MOSIBIEHNE BOIOCOIEPKAIIIX
JKEJIE3UCTHIX IJI00YJ U BKIIOYEHUI YTJIEKUCIOThI C PEIMKTAaMM KapOOHATOB B Pe3yJbTaTe CUJIIMKATHO-CH-
JINKATHOM U CHJIMKATHO-KapOOHATHOU JIMKBALIMU, KOTOPBIEe ObLIM BbI3BaHBI 3BOJIIOIEN UCXOMHOTO Oa-
3aJIbTOBOTO pacruiaBa. [1pu mombeMe TpPaxMTOBOTO paciuiaBa K MOBEPXHOCTU (heppoKapOOHaTHAs KU -
KOCTb paszjlarajlach Ha MarHETUT, YIJIEPOI M YIIIEKUCIIOTY.

Karoueeswie cro6a: KaitHO30MCKUM BYIKAHMU3M, OMMOJAIbHBI MAarMaTU3M, TPAXUThl, KPUCTA/UIM3aLMOHHAs
nuddepeHIranns, CLIIMKaTHO-CUJIMKATHAS XKUJIKOCTHAsi HECMECUMOCTb, CUJIMKATHO-KapOOHAaTHAasI 3KUT-
KOCTHasi HECMECUMOCTb, paCIUIaBHbIE BKIIOUEHUSI, (DIFOUIHBIC BKIIOUEHUS
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BBEAEHUE

IMposBiieHUsT BHYTPUIIUTHOTO BYJIKAHU3MAa Xa-
paKTepU3yIOTCs, KaK IPaBUWIO, TPEIIUHHBIMU U3JIN-
SIHUSIMU TOJIEUTOBBIX U IIEJIOYHBIX 0a3aJIbTOBBIX JIaB
[1—3], oOpasyromux miaTo-0a3aibThl, IIOTOKU, T10-
KpOBBI, a TAKXKE IIIMTOBEIC BYJIKaHbI. MIHOTHA M3/IUsI-
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HUS TOJEUTOBBIX JIaB YEPEAYIOTCS C U3BEPXKEHUSIMU
ILIEJIOUHBIX 0a3aJibTOB, KakK, HaIlpuMep, B cliydyae
dopmupoBaHus I'aBaitckux octpoBoB [4, 5]. Tpaxu-
THI 11 Oosiee TuddepeHIIMpOBaHHBIC IICJIOYHO-CaTU-
YyecKure MOpoabl, HAXOMASIIIMeCsl B acCOLMAIlUU C TO-
JIEUTOBLIMU OazanbTamu, penku [4, 6—10]. Bomopoc
00 UX MPOUCXOXIEHUHN 10 CUX TTIOP OCTAETCS AUCKYC-
cuoHHbIM. X mosiBiieHre 0OBsICHSAETCS (PpaKIIMOH-
HOM KpHUCTaJIM3anueil meaodHbix [8, 11], B MeHb-
mreil cremeHu — TOJEUTOBBIX [6, 12] 6a3aabTOBBIX
paciuiaBoB B MPUIOBEPXHOCTHBIX MarMaTHM4eCKMUX
Kamepax, Jubo mpolieccaMM MaHTUHHO-KOPOBOTO
B3ammoneiicTeug [11, 13].

B 3T10i1 paboTe Ha OCHOBE MAHHBIX U3YYECHUS
BKJIIOUEHU T MUHEPAJIOO0PA3YIOIIUX CPE BhISIBJIEHbI
MpoliecChl, MPUBOSIINE K (HPOPMUPOBAHUIO TPaXU-
TOB HEKKa Ha CEBEPO-BOCTOYHOM CKJIOHE BYJIKaHU-
YeCKOI MOCTpOMKU ByJdkaHa BaH-TsgHb, CJIOXEHHOI,
IIaBHBIM 00pa30M, TOJIEUTOBBIMU 0a3ajbTaMM.
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T'EOJIOTMYECKOE CTPOEHUE
BYJIKAHA BAH-TAHb

YaHOaillllaHbCKUI apeasl MpeacTaBisieT COOOM
KPYIHBIA BYyJKaHUYECKUI LIEHTP B COCTABE MO3IHE-
KafHO30MCKO#l BHYTPUIUIUTHOW mnpoBuUHUMMN lleH-
TpanbHO U BocTouHOIT A3uu, CTOXKEHHON MTpenMy-
ILIECTBEHHO TMPOIYKTaMU1 TPEILIMHHBIX U3JTUSIHUI Oa-
3IbTOBBIX JIaB TIOBBIIICHHON 1IelogHocTn |[3].
YanOaitliaHbCKUI apeas BblaesieTcss Ha (hoHe apy-
UX BYJKAHUYECKUX KOMIIJIEKCOB MPOBUHLIMU TEM,
YTO OH CJIOXKE€H KOHTPACTHBIMU MO COCTaBy Mopojia-
MU — OT 0a3aJIbTOB JI0 PUOJIMTOB, IPU 3TOM Oa3aJIbThI
apeajia OTHOCSITCS K pa3HbIM METPOXUMUYECKUM Ce-
pusM — TojienToBoif 1 1enouyHoit [10]. Hamubomee
SIPKO 3TU pa3IM4Us BEIPakeHbl B CTPOCHUHU JBYX PsI-
JIOM pacIIOJIOXKEHHBIX BylakaHOB YanoOaitmmans (Ku-
taii—CeBepHas Kopes) u Ban-Tanp (Kurait), chop-
MUPOBABIINXCS C HE3HAYUTEIbHBIM pPa3pbiBOM BO
BpEeMEHM B TeYeHHUE ITocaenHux 4 MiH JeT (puc. 1).
B o Bpems, kak mpoayKThl BynkaHa YaHOalImaHb
JIIEMOHCTPUPYIOT TIyboKko nudbhepeHIMPOBAHHYIO
CEepHUIO MIEJOUHBIX MOPOJI OT Tpaxuba3zalbTOB 10
KOMEHIWTOB 1 TTaHTeJUIEpuTOB [7, 14], TOpOIBI BYI-
kaHa BaH-TsHb nipencTaBieHbl ¢iiabo nuddepeHim-
POBaHHBIMY TOJEUTOBBIMU 0a3IbTOUIAMHU, a TAKXKE
aCCOLIMUPYIOIIUMU C HUMU TPAaXUTAMU U PUOJIUTAMU
[7,9, 10, 15].

ComnacHo pesynbpratraM K—Ar-reoxpoHoJjiornde-
ckux wucciaenoBaHuii [10], mcTopusi CTaHOBJIEHUS
ByJiKaHa BaH-TsgHb BKJIIOUaET TpU TIaBHBIX 3MTM30/a:
1) atan YaHOaii, xapaKTepuU3yIOIINIICSI TPEIINMHHBI-
MU U3JIUSTHUSIMUY TOJICUTOBBIX JIaB (3.82 = 0.13—2.83 +
+ 0.09 mutH sieT); 2) atan BaH-TsHb, B Te4eHHE KOTO-
poro cdhopMUpoBajcsa KOHYC, CIIOXKEHHBIN TTOTOKaMU
TOJEUTOBBIX OazanbToMmoB (2.76 = 0.09—-2.67 =+
+ 0.20 maH Jet); 3) 3Tan XOHITOYIIAHb, KOTOPOMY
COOTBETCTBYET BO3HMKHOBEHHE Ha CKJIOHAX BYJIKa-
HUYECKOIO KOHYCAa TPaxuT-11eJ0YHO-PUOJUTOBBIX
9KCTPY3UM, MpeACcTaBIeHHBIX HEKKAMU U KYIOJIOM
(2.76 £ 0.07—2.69 £ 0.07 mutH s1eT) (puc. 1).

INETPOXUMUNYECKAA 1 TEOXNUMUNYECKASA
XAPAKTEPUCTHUKA TTOPO[

Hamu usydyeHBI pa3pe3bl CeBEpHOIO, I0XXKHOTO U
BOCTOYHOIO CKJIOHOB KOHyca ByjJkaHa BaH-TsHb,
ero HeKKH, c(OpMHUPOBABIIUECS B TEUEHHE ITama
XOHTTOYIIaHb, a TAKXe IIUTOBAsI ITOCTPOIKa 3Tara
Yanobait. [To cocraBy noponsl ByikaHa Ban-TsaHb co-
OTBETCTBYIOT Oa3ajibTaM U TpaxuTaM. bazanbThl, cia-
ralolye IK1TOBYIO TIaTHOPMY U KOHYC BYJIKaHa, OT-
BEYalOT TOJIEUTAM M XapaKTepPU3YIOTCS BBICOKUMU
KOHIIeHTparusMu xemne3a (9.6—15.1 mac. % Fe,0,),
tutaHa (2.4—3.6 mac. % TiO,), docdopa (P,O5 — mo
0.7 mac. %) M HUBKUMU KOHLIEHTPALMSIMU MarHusi
(2.4—4.1 mac. % MgO) npu BapuaLysx CoaepKaHUi
Si0, 48.7—51.2 mac. % [10]. ConmepskaHUS MIeIOUYEi B
HUX B cymMe Bapbupyior ot 4.3 mo 5.5 mac. %.
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Kak 6s110 okazano [10], TomeuTOBBIE 0a3aTbETHI
IIUTa U KOHyca ByJikaHa BaH-TSHB NpeacTaBisiioT
00011 moppupPOBLIE TTOPOIBI C KPYITHBIMU (DEHOKPHU -
CTaMM  IUIarMokaasa  (Angys_z90Abygo_2550T0_13)-
Cpenu MUHepajIoB OCHOBHOI MacChl yCTAHOBJIEHBI XKe-
JIe3UCThI ouBUH (Fo = 43.2—56.4), KTMHOMUPOKCEH,
npeacTaBieHHbI TuTaHaBruToM (#Mg = 0.64—0.70),
WIbMEHUT, TATAHOMAarHeTuT 1 ¢ropararut [9, 10].

Kucnble mopoabl B CTpOEHUM ByJIKaHA peakd U
CBSI3aHbI TOJILKO ¢ HEKKAMU U 3KCTPY3UBHBIM KYyIIO-
oM XoHrroymaHb. CoOpaHHasgs HaMMU KOJUICKIIVS
KUCJIBIX TTOPO[I MpeicTaBlieHa TpaXuTaMu, UMEIOII -
MU IIAPOKOE TTOJIe COCTaBOB: KoHIIeHTparuu (Na,O +
+ K,0) B HUX BapbupyIOT B MHTepBaje 7.5—8.9 Mac. %
c npeobnananuem Na,O Han K,O npu ninana3oHe co-
nepxanuii SiO, 61.5—68.5 mac. %. 151 TpaxuToB xa-
paKkTepHBI BBICOKME comepxaHusi Fe,O;, KoTopsle
YMEHBIIAITCI NPU YBEJIUYEHUU KPEMHEKHMCIOTHO-
ctu ot 9.2 1o 5.4 mac. %, TaK Xe, KaK COAepKaHUsI
TiO, — ot 1.3 o 0.4 mac. % u P,05 — ot 0.5 no
0.06 mac. % (tabm. 1).

Bce wusydyeHHble TpaxuThl ByJKaHa BaH-TaHb
UMEIOT CXOXHe MeTporpaduueckue XxapakTepucTu-
ku. OHM TIPEACTaBISIIOT CcO00i IOP(GUPOBUIHBIS
IMoponsl, comepxaiue mo 35% BKpaIJICHHUKOB
njaaruoksiasa, cyogeHokpuctos oauBuHa (Fo =
= 20.1—-25.9) u KIMHOTIUPOKCEHa, MPeACTaBIEHHO-
ro reaeHOepruToM. BKparuieHHUKHM ILIarmokiiasa
XapakTepu3yloTcsl, KakK IMpaBUJIO, CPEIHUM COCTa-
BOM (AN, 5 498ADys 5 510013 7_48). IIpr 5TOM 30HaIb-
HOCTh B 3€pHax IUIarMoKJIa3a OTCYyTCTByeT. YacTto
cyopenokpuctsl onuBruHa (Fo =20.1—25.9) ureneH-
Oeprurta o6pa3yloT MUHEpaIbHEBIE Cerperaiuy ¢ pya-
HBIMHM MUHEpaJIaMU, allaTUTOM U XKeJIe3UCThIM CUJIN -
KaTHBIM CTEKJIOM, JIJISI KOTOPOTo XapaKTepHO 110 25—
30 mac. % FeO, 4—5 mac. % MgO, no 1.5—2 mac. %
CaO, o 4 mac. % Al,O; u He 6onee 0.5 mac. %
(Na,O + K,0) nipu conepxxanuu SiO, 42—45 mac. %
(Tab6. 2). OcHOBHasl Macca TPaxXUTOB CJI0XEHA MUK-
poiuTaMH IJIaTMOKJIa3a M IIOJIEBOIO INIaTa, KBap-
LIEM, allaTUTOM, MJIbMEHUTOM, TUTAHOMAarHeTUTOM U1
MUPPOTUHOM, a TaKXe CTEKJIOM TPaXUTOBOIO COCTa-
Ba. CTEKJI0 OCHOBHOI MacChl UMEET TPaXUTOBBIIA CO-
CTaB 1 XapaKTePU3YETCSI BHICOKMMU KOHIICHTPAIIUSI-
MM IIeJToueii, B cymMmMe mocturaromymMu 11—12 mac. %,
FeO — no 3.6 mac. %, TiO, — mo 0.2 mac. % tipu co-
nepxanun Al,O; 15—16 mac. % u SiO, 66—68 mac. %.

B reoxumMuyeckoM OTHOIIIEHMU TOJIEUTOBbIE Oa-
3aJIbTHI IPENCTABIISIOT CO00It cnadoauddepeHIUPO-
BaHHYIO IPYIITY IIOPOM CO CXOXKMMM CIIEKTPaMU pac-
npenejeHus 3JIeMeHTOB-IIpuMeceii (Tabu. 1, puc. 2).
st HUX xapakTepHbl HU3KME coaepxaHus P39 c
HEKOTOPHLIM IIpeoOagaHueM JIETKUX PeaKO3eMellb-
HbIX 271eMeHTOB Haj TskeabiMu ((La/Yb)y = 7-9).
st BceX TOJIEUTOBBIX 0a3aIbTOMIOB (DUKCUPYETCs
cJ1abo IIposIBJICHHAsI IoJoXUTeabHast Eu-aHnomanust
(Eu/Eu* = 1—1.1). OHu o6oramens! Ba (1o 570 ppm),
TOoM 513
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Puc. 1. 'eonornyeckasi cxeMa crpoeHust ByJikaHoB Ban-TsHb n Yan6aiimanbs Yanbaiimanbckoro apeana [12]: 1 — Bmerato-
11IMe oposl; 2 — ruiaTo-06a3anbThl apeana YanOaiimans, atan Kyansas (4.50—4.00 MitH 71eT); 3 — ToJIeuTOBbIE Oa3aJIbTHI 1T~
TOBOI1 MOCTpOiKM ByJKaHa BaH-TsHb, sTanm Yano6aii (3.82—2.83 MiiH JieT); 4 — ToJIeMTOBBIe 6a3ajbThl KOHyCa ByJIKaHa BaH-
Taub, atan Ban-Tsaxb (2.76—2.67 MIIH JIeT); 5 — KyIOJI M HEKKU ByJkaHa BaH-TsaHb, atan XOHITOyIIaHb (2.76—2.69 MIIH J€T);
6 — 11eJI0YHbIe 6a3aIbTOUIBI IIIMTOBOM MOCTpOiiKK ByikaHa YaHbaitanb, atan Toynao (2.77—1.99 MiiH jieT); 7 — ILIeJOYHbIe
6a3ajbTOUIBI IIIMTOBOI MOCTPOiKKU BylkaHa YanOaiianb, sran Baiimans (1.64—1.11 MJIH J1eT); & — TPaxXuThbl, KOMEHIETHI U
MaHTeJIEpUThl KOHyca ByikaHa YaHOaianb, atan baiitoymanp (1.12—0.81 MiiH J1eT); 9 — UTHUMOPUTHI, IEM3bI U TITLUIbI
KaJpepsl ByJkaHa YaHObaiianb, aTanbl buHbuanb- baittodens- baiiryamsio (7854—825 net no H.2.); 10 — paznomsl; /1 — ro-
cylapcTBeHHas TpaHMIIa; /2 — TOYKU 0TOOpa 0Opa3IoB U UX HoMepa.

Pb u o6ennensr U (puc. 2). B memom xapakrep pac-
TpenesieHusT SJIEMEHTOB-TIPUMeceil COIOCTaBUM C
TaKOBBIM JIJIsI 0a3ajJbTOB OKEAaHWUYECKUX OCTPOBOB
(puc. 2), OTAUYASICH OT MOCJEIHEro MOBBIIIEHHBIMU
KoHLeHTpauusMu Ba (mo 570 ppm) u Pb (1o 9 ppm),
a Takke NOHVKeHHBIMU cofepxanusamu Th, U, Nb u
Ta (puc. 2, Ta6m. 1).

TanI/ITI)I HEKKOB MMCIOT COIJIaCOBAHHBIC CIICK-
TPpbI pacrnpecacjacHusd 3HeMeHTOB—HpHMeCCI7I, KOTO-
PbBIC ITO CPABHEHUIO C 0azajabTaMu XapaKTCpU3yroTCAa
0oJiee BEICOKMMH COACPXKAaHUAMHU OOJIBIIMHCTBA He-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

COBMECTHMBIX 2JIeMeHTOB (TabJ. 1, puc. 2). JIust Hux
XapakTepHa c1abo mpostBiIeHHas oTpuliarebHas Eu-
anomanus (Eu/Eu* = 0.7—0.9) u sipko BbIpaXkeHHBbI
Sr-muHUMYM. Bce OHM o6oralieHbl peaKo3eMeThb-
HBIMH 3JIEMEHTaMU, C TIpeobilafaHeM JIETKUX Hall
sekeabimu ((La/Yb)y = 6—8).

BKIIIOYEHUA MUHEPAJIOOBPA3YIOIIINX
CPEJl BO BKPAINIEHHUKAX TPAXWUTOB

Dartoudnsie u pacnaasnvle éKkarodenus. B mmarmo-
Kiaze TpaxutoB (00p. B-13) HaMu BBISIBJIEHBI ra30-
Ne 2
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Ta6mma 1. Xumuyeckuii (Mac. %) 1 MUKpPOB3JIEMEHTHBII (ppm) cOCTaB MPeACTaBUTEIBHBIX TOPOI BYJIKAHOB BaH-TsIHb

Bynkan Ban-Tsaub

KoMnoHeHT

B-15 B-19 BTE-11 BTE-22 B-13 B-108 BTE-6 BTE-19
SiO, 48.66 48.66 50.88 48.92 64.49 68.47 62.26 64.03
TiO, 3.30 2.44 3.59 3.56 0.90 0.41 1.21 0.88
Al,O3 15.80 18.51 13.09 14.66 14.06 13.88 14.06 13.90
Fe,03 13.14 9.62 15.13 14.49 6.77 5.44 8.14 7.29
MnO 0.17 0.13 0.180 0.174 0.12 0.101 0.129 0.110
MgO 2.74 2.98 3.57 3.80 0.58 0.07 1.02 0.59
CaO 8.17 9.62 7.09 8.07 2.40 1.24 3.15 2.31
Na,O 3.68 3.17 3.38 3.51 4.48 4.53 4.61 4.50
K,0 1.54 1.09 1.83 1.33 3.86 4.71 3.40 3.79
P,0;5 0.71 0.36 0.63 0.66 0.22 0.06 0.41 0.24
Cymma 97.91 96.58 99.37 99.17 97.88 98.91 98.39 97.64
TTT1I1 1.26 2.66 0.34 0.55 1.27 0.69 1.27 2.03
Na,0 + K,0 5.22 4.26 5.21 4.84 8.34 9.24 8.01 8.29
\% 168 154 197 191 3.7 3.0 16.9 3.2
Cr 27.0 38.8 6.1 6.9 5.9 15.0 5.0 6.9
Co 31.9 30.7 34.3 33.6 3.1 1.1 7.1 3.9
Ni 19.4 42.2 5.8 13.5 1.6 4.9 4.7 5.3
Cu 27.7 18.1 57.1 53.6 5.0 18.6 49.6 23.3
Zn 124 84.4 147 148 137 116 134 131
Ga 22.2 20.4 23.1 22.7 24.1 25.6 22.7 26.0
Rb 28.4 16.5 30.8 13.2 70.5 121.7 65.3 79.6
Sr 545 650 399 451 224 130 278 239
Y 354 18.9 30.1 30.5 48.0 60.3 38.7 47 .4
Zr 206 151 222 204 537 575 398 484
Nb 22.3 16.8 23.6 22.9 46.9 62.6 39.0 48.2
Cs 0.3 0.2 0.3 0.2 0.9 2.6 0.7 0.7
Ba 546 359 479 508 1033 1312 822 939
La 27.2 15.9 26.2 25.2 39.9 61 41.9 47.9
Ce 64.8 38.2 53.0 57.0 90.5 125 86.3 97.9
Pr 9.0 4.9 7.7 7.7 12.2 16 10.6 12.5
Nd 43.0 22.6 33.0 36.0 53.5 65 45.7 53.1
Sm 10.5 5.6 7.9 10.0 12.7 15 11.8 13.7
Eu 3.7 2.0 2.8 3.2 3.3 3.7 3.3 3.2
Gd 10.3 5.5 8.0 9.0 12.4 13.5 10.0 11.7
Tb 1.4 0.8 1.1 1.2 1.9 2.1 1.4 1.7
Dy 7.3 4.1 6.2 6.7 10.3 12.3 8.1 10.3
Ho 1.3 0.7 1.1 1.3 1.9 2.2 1.5 1.8
Er 3.4 1.9 2.9 3.0 5.4 5.8 4.2 5.0
Tm 0.4 0.2 0.4 0.4 0.7 0.8 0.6 0.7
Yb 2.5 1.4 2.3 2.4 4.5 5.1 3.5 4.3
Lu 0.3 0.2 0.3 0.4 0.7 0.7 0.4 0.6
Hf 5.7 4.1 5.6 5.5 15.2 14.2 10.4 12.1
Ta 1.5 1.1 1.4 1.5 3.1 3.7 2.1 2.7
Pb 4.9 3.5 4.2 6.9 13.1 16.8 9.9 13.5
Th 2.4 1.7 2.6 2.5 7.8 10.4 6.1 7.7
U 0.5 0.3 0.5 0.4 1.4 2.2 1.2 1.4

Fe, 03 — xxene3o ob1uee. 1 — ToenToBble 6a3a1bThl LIMTOBOW MOCTPOWKY By/iKaHa Ban-Tanb (3Tan YaHO6ail); 2 — ToJeuTOBbIE Oa3alib-
ThI KOHYyca ByikaHa Bau-Tsub (3Tanm Ban-TsaHb); 3 — TpaxuTel HeKKOB ByJakaHa Ban-Tsaup (atanm Xonrroymans) [T1T1 — motepu ipu

ITpOKaJIMBaHUH.
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Ta6mmma 2. Xumudyeckuit coctaB (Mac. %) CTEKOJI TOMOTEHU3UPOBAHHBIX PACITJIaBHBIX BKIIIOYEHUI 1 BOJOCOIEPXKAIITX
KeJIe3UCThIX IOOYN B IUIarMoKJIa3e TpaxuTta ByjikaHa BaH-TsHb

KomrtoneHT 1 2 3 4 5 6 7 8 9
SiO, 64.80 67.45 65.94 64.39 66.93 66.00 63.85 42.75 59.09
TiO, 0.71 0.76 0.63 0.96 0.63 0.63 0.74 0.94 0.07
Al,O,4 16.57 15.51 15.22 15.82 15.67 14.02 14.41 5.31 24.89
FeO 5.99 5.42 4.46 5.83 3.98 6.05 7.03 28.05 0.42
MnO 0.15 0.14 0.07 0.18 0.13 0.16 0.20 0.88 0.02
MgO 0.85 0.54 0.32 0.45 0.25 0.44 0.48 2.23 0.04
CaO 2.82 2.50 2.68 3.38 2.73 2.11 2.50 4.62 7.37
Na,O 4.65 4.22 4.24 4.10 4.11 3.86 4.22 0.28 7.09
K,O 3.19 3.67 3.66 2.91 3.48 3.76 3.59 0.98 0.76
P,05 0.12 0.22 0.09 0.29 0.11 0.07 0.12 0.08 —
SO, <mo 0.01 0.01 0.01 0.01 0.01 <mo 0.02 —
Zr0, 0.05 0.05 <no 0.11 0.03 0.02 0.10 0.07 —
Cl 0.01 0.02 0.02 0.06 0.05 0.03 0.03 0.04 -
F 0.05 <mo <mo 0.19 0.06 0.04 0.14 0.24 —
Ce,0; 0.08 0.06 0.11 0.07 0.03 0.05 0.06 0.07 —
CymmMma 100.02 100.55 97.45 98.66 98.15 97.21 97.40 86.45 99.74

FeO — xxene3o obmiee. [Ipouyepk — conepkaHue He ONpenessuin. <110 — HIXe mpeaeia ooHapykeHus. 1—7 — cTekjia TOMOTeHU3UPO-
BaHHBIX pacIUIaBHbIX BKJIIOUEHUIT; 8§ — BogocoaepKalllasi keje3ncras r1ooysa; 9 — rmiarnokaa3-xo3sivH.

BbI€ BKJIIOYEHUS YIVIEKMCIIOTHI (pUc. 3 a). MeTtomoMm
CMEKTPOCKOTIMY KOMOMHAILIMOHHOTO PacCesTHUSI CBe-
ta (KP) [17] B HUX ycTaHOBIEHBI TBEpIbIe (ha3bl, OT-
Beuamllue kapooHaty (puc. 4).

PacruraBHbIEe BKJIIOYEHMSI, OOHApyXKeHHbIC B Te-
JIeHOepruTe U Mjaruokjiase TpaxruToB, pacrojaraloT-

O6pa3zel/IpuM. MaHTHUSI
1000 - (a)

100 {7/

10f

1 | S I N Y Y [ [N N N I [ I I I A N S A A S

csl a30HAJIBHO Y UMEIOT OKPYIJIYIO WUJIU 3JUIUTICOW/I -
Hy10 hopMmy 1 pa3mepsl ot 10 mo 50 mxm. st m3yde-
HUSI BbIOMpaIUCh Hauboyiee MOpeACTaBUTEILHEIC
BKJIIOUeHUs1 pazMepoM oT 20 MKM. BkirouyeHus: B
KJIIMHONMPOKCEHE CTEKJIOBAThIE M COMIEPKAT CTEKIIO,
KaliMy ¥ pygHbIe MUHepaJbl (WJIbBMEHUT, TUTAHOMAr-
HETUT, MMUPPOTUH). BKIIIoOUeHUs B IIardokjase 4a-

O06pa3zell/XoHIpuT
1000 (6)

100 [&

10

1 | | | | | | | | | | | )

Cs Bs

U Ta Ce Pr Nd Hf Eu Tb Y Er Yb

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb

Rb Th Nb La Pb Sr Zr Sm Gd Dy Ho Tm Lu

Puc. 2. CrekTphl pacipeaeiacHus CoAepXXaHUil peIKUX U PeIKO3eMeIbHbIX 9JIEMEHTOB B Mopoaax ByJkaHa BaH-TsHb.  — To-
JIEUTOBBIE OA3aJILTHI IIIUTOBOM MOCTPOMKM 1 KOHYyca BysiKaHa BaH-TsaHb; 2 — Tpaxutsl ByJKaHa Ban-Taub; 3 — 6a3anetel OIB-
tuna. HopMupoBaHue OTHOCUTETBHO MPUMUTUBHON MAaHTUM U XOHApUTa 110 [16].

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE
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Puc. 3. OovaHble BKIIOYEHUS U ITI00YJIbl BOJOCOJAEPKAILETO XeJe3UCTOro CTeKJa B IlarMokiase Tpaxura ByJkaHa BaH-
Taub: (a) B mpoxomsiiieM cBeTe 6e3 aHaau3aTtopa; (6) B OTpaXXeHHbIX 3JIeKTPOHAaX. /| — BOJIOCOAepKAallee KeJIe3UCTOe CTEKIIO;

2 — amopdHHIii yrreporn; 3 — BkimoueHne CO,.
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Puc. 4. CrieKTpbl KOMOMHALIMOHHOTO pacCesiHUs TIarMoKiia3a-xo3siuHa, (a3 Bo IIOMIHBIX BKIIOYEHUSIX U B BOIOCOAEpKa-
IIUX XKeJEe3UCTBIX TIOOYJaX, a TAKXKe CTEKOJ PACIIaBHBIX BKIIIOUECHMI. | — TUIArMOKIIa3-X031H; 2 — CTeKJIO PacIuIaBHOTO
BKJIIOYEHMST; 3 — aMOp(MHBII yIiiepos B IT00y/1ax BOJOCOAEPKAILIETO KeJe3UCTOro cTekia; 4 — dmounnHoe BxinodeHue CO, ¢

penvKTaMu KapOboHaTa.

CTMYHO PACKPUCTAJIIIU30BAHbBI U COCTOSIT U3 IJIarMo-
KJIa30BOM KaliMbl M TOHKO3E€pPHUCTOIO arperara,
MpeAcTaBIsolIero codboit cMechb KpUCTALIOB KJIIMHO-
MUPOKCeHa, TIaTMoKja3a, TATAaHOMarHeTuTa U uilb-
MEHUTA.

TepMoMeTprIecKre 3KCIIEPUMEHTHI C pacIuiaB-
HBIMH BKITIOUCHUSIMU B TeZIcHOEPTUTE U TTarioKjIase
TMoKa3aJIv, 9TO ITOJTHAsI TOMOTEHU3AIS BKITIOYeHUI
B remeHGeprure nmpoucxoaut mpu 1080—1100°C, a B
rrarnokiase — npu 1050—1060°C (puc. 5 a, 0).

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

CremyeT OTMETUTD, YTO PacIUIaBHbIE BKIIIOUECHUS
B TIJlJarMoKJIa3e TOMOT€HU3MPOBAJIUCH HE Beerna. Ya-
CTO OHU B3pBIBAJIUCH, a B psiie CIyyaeB Mocjie 3aKall-
KM BKJIIOYEHUST CONEpXKaJIu CTEKJIO, KpUCTaJLIMye-
CcKy1o a3y u ra3oBbiii IIy3bipek (puc. 5 B). Ilo pe-
3yJbTaTaM MCCIEAOBAaHMUSI TPEThIX pPacIIaBHBIX
BkItoueHuit MetonoM KP-cnektpockonuu (puc. 4)
ObLJIO YCTAHOBJIEHO, YTO pacIUIaBHbIE BKJIIOYEHUS
mocJje TePMOMETPUUECKOT0 SKCIIEPUMEHTA 3a4acTyIO
colepxKaT TBepaylo ¢a3y, B KOTOPOi (UKCUPYETCs
ny3bipek CO, (puc. 4). Cama TBepaas da3a oTBevaer
No 2
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Puc. 5. PacruiaBHble BKJIIOUEHUSI B IUIArMOKJIa3e TpaxuTa, B MPOXOJsIIEM CBeTe 6e3 aHaim3aropa: (a) — npu TeMreparype
20°C, (6, B) — npu Temneparype 1050°C. ] — cTekI10 pacIIaBHOTO BKIIIOUEHUST; 2 — ra3oBblii My3bIpeK; 3 — kapooHat; 4 — CO,.

WOHY CO? C XapaKTEPUCTUIECKUM ITUKOM ~1077 cm~!
(puc. 4).

Crekjla TOMOI€HU3UMPOBAHHBLIX  pacCIIaBHBIX
BKJIIOYEHUI B IIJIaTMOKJIa3€ COOTBETCTBYIOT IO CO-
CTaBy M3YYEHHBIM TPAXUTAM U XapaKTEePU3YIOTCS BbI-
COKMMU KOHIleHTpanusamMu FeO — mo 6.0 mac. %,
TiO, — no 1.0 mac. % w menoueii, B CcyMMe JOCTUTar0-
mwux 7.0—8.0 mac. %, nipm comepxanum SiO, 64—
67 mac. % (tabm. 2).

I106yabl, cmekaa u Kkpucmanauueckue 8KAIOYEHUS 8
MuHnepanax mpaxumog. B deHokpucTax reneHoeprura
¥ IJIarMoKJjIa3a TPaxuTOB OOHAPYyKEHBI KPUCTaJLIN-
YecKue BKJIIOUCHMUSI, TIPENCTaBJIICHHBIC araTUTOM,
WJIBMEHUTOM Y TUTAHOMAarHeTUTOM. Tak:ke B MUHE-
pajax TpaxuToB (B reAeHOepIuTe, IUIarnoKjiase U
arnaTuTe) BBISBIICHBI pa3JIMUHbIC TII00YJIbI: CYIbdUI-
HBIEe, TIPEACTABJICHHBbIC IMMPPOTUHOM, W CHIMKAT-
HBIE, KOTOPHIE COOTBETCTBYIOT K€JIE3MCTOMY BOIOCO-
Jepxallemy crekiy (puc. 3 a, 0, Ta6a. 2). XKene3u-
CTOE CTEKJIO 3a4acTyl0 HaXOOUTCS B CpacTaHUMU C
TUTAaHOMAarHeTUTOM M aMOp¢HBIM yriepoaoMm. Kpo-
M€ TOTO, aMOP(HBI yIJIepo1 4acTo 0Opa3yeT IJICHKU
Ha XeJIE3UCTOM CUJIMKATHOM CTeKJIE.

XKenesucTtole CUIMKATHBIE TIIOOYITHI TaK XKe, KaK 1
KeJIe3MCTOe CUJIMKATHOE CTEKJIO, OOHApyXXeHHOe B
MUWHEpaJIbHBIX CeTperalunsXx OCHOBHOM MacChl ITO-
poxn, conepxar go 30 mac. % FeO, no 5 mac. % MgO,
no 2 mac. % CaO, no 4 mac. % Al,O; u He Goiee
0.5 mac. % (Na,O + K,0) nipu conepxxanuu SiO, 43—
45 Mac. % (ta6. 2). Cyms 1o me(HUIINTyY CYMMBI, XKe-
JIe3UCThIe cTekya comepxkar mo 10—15 mac. % H,0.

OBCYXIEHMUE PE3YJILTATOB

AHaM3 NOPOBEAECHHBLIX IETPOJIOrO-reoXuMmde-
CKUX MCCIIEIOBAHUI MOpPOA M JAHHBIX M3YYEHUS
BKJIIOUCHUII MMHepaiooOpa3ylolnX cped B ¢GpeHOo-
KpUCTaX TPaxXWUTOB ByJiKaHa BaH-TaHb mo3Boimiau
BBISIBUTH CJICAYIOIINE 3aKOHOMEPHOCTH.

Teoxumuueckue uccaedosanus. Ha cnaiinep-gua-
rpaMmax (puc. 2) BUOZHO, UYTO XapaKTep pacIpeaeiie-
HUS JIEMEHTOB-TIPUMeECeil B TOJIEUTOBBIX 6a3alibTax

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

ByJIKaHa BaH-TsHb COITOCTaBUM C TaKOBBIM JJisI O6a-
3anbToB OIB-THNA, OTIMYASICH OT IMOCIEAHETO ITOBHI-
IIeHHBIMA KOHIIeHTpauussMu Ba m Pb, a Takke He-
CKOJIbKO TTOHMXEHHBIMU CONEpXKaHUSIMU psiaa pem-
KX 2j1eMeHTOB, Takux Kak Th, U, Nb u Ta. Ot ux
XapaKTepUCTUKM yKa3bIBAIOT Ha ydacTue B (hopMu-
pPOBaHUM pacljaBOB METaCOMAaTU3MPOBAHHOM JIMTO-
chepHoit manTuu [10]. B psiay mopon oT 6a3ajibToOB K
TpaxuTaM MPOUCXOOUT OOOorameHue ITOCISTHUX
MPaKTUYECKN BCEMM HECOBMECTUMBIMHU 3JIEMEHTa-
mu. UckimouyeHne cocraBiisiioT Eu 1 Sr, 4To cBsI3bIBa-
eTcs ¢ (hpaKIIMOHUPOBAHMEM ILIarMOKJIa3a. YBeIr-
yeHue KoHleHTpanuii Ba u Rb ripu niepexone ot 6a-
3aJIbTOB K TpaxyUTaM yKa3bIBaeT Ha TO, YTO HA MOMEHT
¢hopMHUpOBaHUS TPAXUTOB HE KPUCTALJIM30BaJICS Ka-
JIMEBBIN IMOJIEBOM 1ITaT, moaToMy Ba 1 Rb BeayT ceds
TaK K€, KaK U Opyrue HECOBMECTHMbIC SJIEMEHTHI,
HaKaIuIuBasiICh B pacIlIaBe.

JJ1s1 OLIeHKY pOJIv KpUCTA/UIM3alMOHHO nudde-
pEeHLIMAllMM TpU DBOJIOIMK pPACIUIaBOB BYyJIKaHA
Ban-TsHb HaMU MCIOJb30BaJIUCh COAEPXKAHUS Ta-
KOr0 HECOBMECTHMMOIO 3JIeMeHTa, Kak Nb, 4eil Ko-
2 GUIMeHT pacipeaeaeHus MeXIy KpUCTaJUInde-
cKuMHu (aszaMMu M pacIUIaBOM CTPEMUTCS K HYJIIO.
Ha BapuanimoHHbIX tuarpamMmax (puc. 6) BUZHO, 4YTO
koHleHTpauuu Zr, Ta, Th, a Takke mpakTU4YeCKU
Bcex P30 B mopomax HaxomsaTcs B IIPSIMOM KOppeIsi-
LUOHHOI 3aBucumocTu OT Nb. Takoe moBemeHue
2JIEMEHTOB-TIPUMeECEl CBUIETEILCTBYET O TOMMHU-
pylolleii poau mnpolecca KpUCTAIM3ALMOHHOM
muddepeHInauuy npu GopMUPOBAHUN BCETO CIIEK-
Tpa mopon BynkaHa Ban-TsHb — oT 0a3ambTOB HO
TPaxuTOB.

H3yuenue exaroueHull MuHepanrooopasyouux cpeo.
IMpucyrcrBUe B IUIarMOKja3e BKIIIOYEHUM yIJIeKUC-
JIOTbI, B KOTOpbIXx MeTonoM KP-cnekTtpockonuu

yCTaHOBJIEHBI (pa3bl, coepKallIve NOHBI CO?‘ (puc. 4),
yKa3bIBaeT Ha TO, UTO B CUCTEME MPUCYTCTBYET Kap-
o6oHar. PaHee HamMu ObUIO OIMCAHO IIPUCYTCTBUE
deppoKapOOHATOB B TOJICUTOBBIX Oa3ajIbTaxX ByJIKaHA
Ban-TsHb [ 18], KoTOopble KPUCTAIU30BAJIUCH U3 HE-
CMECHUMOTO C CMJIMKTHBIM (heppOoKapOOHATHOIO pac-
iaBa. @eppokapOOHATHBIN paciljiaB 00pa30BbIBaJI-
Ne 2
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Puc. 6. BapuaiimonHble tuarpaMMbl COEp>KaHWM pa3IMUYHBIX MUKPORJIEMEHTOB (PpMm) OTHOCUTENbHO KOHIleHTpaluii Nb B
nopoxax ByJkaHa BaH-TsHb. / — ToJieMTOBbIE 0a3aJIbTHI LIIUTA U KOHYCA; 2 — TPAXUTHI.

csl B pe3ysibTaTe peakilMu MOJHMUMAIOIIMXCSd K MOo-
BEPXHOCTU 0a3aJIbTOBBIX MarM C BMeEIIAOIIUMU
MpaMopamu [18]. UMeroimmecst B TpaxuTax peIMKThI
KapOOHAaTHOro BEIIECTBa, CKOpee BCEro, yHacljielo-
BaHBI OT UCXOAHOTO 6a3aJIbTOBOIO paciuiaBa, Coaep-
JKaBIIIEr0O HECMECUMYIO ¢ HUM (eppoKapOOHaATHYIO
XNAKOCTh. BeposTHO, BHempsBIIMiicsa ¢ 06a3albTo-
BO MarmMoii heppoKapOOHaTHBIN pacIuiaB pas3jarai-
Csl B IPUITOBEPXHOCTHOM KaMepe COmIacHO peaklivu:

6FeCO,L = Fe,0, (Mt) + C + 5CO,, (1)

rne FeCO;L — deppokapboHaTHbIi paciiaB, Mt —
MarHeTuT, ¢ 00pa3oBaHMEM MarHeTUTa, yriaepona u
YIJIEKUCIIOTHI [19].

IToMuMo penukTOoB KapOoHAaTa, BBEISIBJICHHBIX B
ra3zoBbix BkItoueHusx CO,, o rpoliecce pas3ioXeHus
deppokapObOHATHOIO pacIiiaBa CBUIETEIbCTBYIOT
HaxXOISIINEeCs B aCCOLMALMU C BKIIIOYEHUSIMU YTJIe-
KHUCJIOThl MAaTrHETUT U TUIEHKU aMOp¢HOTro yriepona,
YCTAHOBJIEHHBIX HA XeJIE3UCThIX CUJTUKATHBIX TI00Y-
nax (puc. 3 a, 4). Kpome Toro, B paciuiaBHbIX BKJIIO-
YEeHUSIX B TJIaTMOKJa3e TPaXUTOB IOCIE TEPMOMET-
PUYECKUX SKCIIEPUMEHTOB B psie ciydaeB (PUKCUPO-
BaJINCh PEJIMKTHI KapOOHATOB, aMOPMHBII yIJIepon 1

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

yrjieKuciaoTa (puc. 5 B), UTO TaKKe yKa3bIBaeT Ha ya-
CTUYHOE pa3jioXXeHue KapOoHara.

OO0HapyXeHHBIE B MUHEpajlaX TPaxUTOB XKee31-
CThble CUJIMKaTHBIE cTekiaa (puc. 3, Tabj. 2) UMeloT
CXOXMIA COCTaB C TAKOBbIMM, YCTAHOBJIEHHbBIMU Ha-
MU paHee B KauecTBe 100yl BO BKIIOUEHMSX B IL1a-
TrMOKJIa3e U B OCHOBHOI Macce 0a3ajibTOB LIUTOBOI
noctpoiiku ByjikaHa BaH-TsaHb [9]. Beicokue conep-
>kaHwus Bonbl (10—15 Mac. %) B xkee3uCTOM CUITUKAT -
HOM CTeKJIe B MUHepaiaX TPaxuTOB COMOCTaBUMBI C
TaKOBBIMU B BOJIOCOJIEPXKAIIMX KEJE3UCThIX CTEKIaxX
B TOJEUTOBBIX OazanbTax ByJdkaHa Ban-TsaHp [9].
Kak 6b110 mokaszaHo [9], npucyTcTBUE XKeAE3UCThIX U
KUCJIbIX CUJIMKATHBIX CTEKOJ B MHTEPCTULIMAIBHOM
MPOCTPAHCTBE OCHOBHOM Macchl, a TAKXKE B pacIljiaB-
HBIX BKJIIOYEHUSIX B TLJIaTMOKJIa3e 0a3ajbTOB CBUIE-
TEJIbCTBYET O MPOTEKAHUM Mpoliecca CUIUKATHO-CU-
JIMKATHOM XKUIKOCTHOW HECMECUMOCTHM Ha 3aBepliia-
IOIIUX CTaAMusIX KpUCTaUIM3alMyd 3TUX TOPO..
PaccioeHue Ha nBe HecMellIMBaIOIIMECS CUIMKAT-
HBIE XXKUIKOCTA MPOUCXOAUT MpH nuddepeHINALINT
deppobazanbTOBBIX MarM Mo (PEHHEPOBCKOMY THUITY,
KakK JIJIs1 3aKPbITHIX MO KUCJIOPOAY CUCTEM (MaCcCHBbI
Ckaepraapn, Cent-Wib u ap.), Tak U 11T OTKPBITHIX
Ne 2
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(TparmoBele npoBuHLIIMK Cubupu u Mamum, Bynka-
HUYecKue KoMIuiekchl Db Jlako, Ban-TgaHp u ap.),
Korma koHleHTpauuu FeO B pacmiaBax JOCTUTAlOT
15—18 mac. % [2, 9, 20]. B yacTHOCTH, TaKoil Mexa-
HM3M OBLJI peaJn30BaH IIpU (PopMUPOBAHUU IIIUTO-
BbIX 0a3ayIbTOB ByJiKaHa BaH-TsiHb. Cynsi o Bcemy, B
Iporecce KpUCTAUIM3alMOHHON auddepeHIrnaum
0a3aJIbTOBBIX MarM o0pas3yIoIINecs TPAaXUTOBBIE pac-
IUIaBBl HACJIEOOBAJIM HE TOJIBKO IIPOSIBIICHUSI CHJIM-
KaTHO-KapOOHATHOM, HO M CHJIMKATHO-CUJIMKATHOM
HECMECUMOCTHU.

OO0Opa3oBaHNe TPAXUTOB C YCTAHOBJICHHBIMHU Xa-
paKTepUCTUKaMU Mbl pacCMaTpuBaeM B paMKax clie-
nyloleil Monenu. B mpuItoBepxHOCTHYIO MarMaTude-
CKYI0 Kamepy BHeApsuics 0a3ajbTOBBIM pacIljias,
COIIPOBOXIAeMbIii HEOOJIBILIMMU TTOPLUSIMU (Peppo-
KapOOHATHOIO pacIulaBa, KOTOPEI 00pa30BaJiCsl IpU
pPEaKIIMOHHOM B3auMMOJEHCTBUY CUJIMKATHOIO pac-
TUIaBa ¢ KapOOHAaTHOI cpenoii pambl. B pe3synbrare
KpUCTAJUIM3allMOHHOM nuddepeHIany no heHHe-
POBCKOMY TPEHIy 0a3aJbTOBBII pacIljlaB paccaanuBaI-
Csl Ha JB€ HECMEIIMBAIOIIMECS CUIMKATHBIE KUIKO-
CTU — KUCIIYIO U XeJIe3ucTylo. YacTh TaKoii MarMhl,
MU3JIMBaJach Ha ITOBEPXHOCTb, (hOPMUPYS IIIUTOBHIC
OazayibThl ByikaHa Ban-TsaHb [9]. OcraBiuuiics B mar-
MaTUYECKOI KaMepe pacIuiaB IIpoaoJKall nuddepeH-
LIMPOBaTh, M3MEHSSI XapakKTep TPEeHIA B pe3yibTare
KPUCTAJUTM3allMd MarHeTUTa M TaKuX KeJe30Coaep-
KalllMX CUJIMKATOB, KaK KJIMHOMUPOKCEH U pasuiut. B
pe3yJibTaTe KPUCTAUIM3aMOHHOM TuddepeHIaNT
B IIPUTTIOBEPXHOCTHOI KaMepe 0Opa30oBbIBAJICS TpaxXu-
TOBBIM pacCIlIaB, YHACIAEIOBABIIWNA OT UCXOIHOM TOJIE-
WTOBOI1 0a3aIbTOBOII MarMbl HeCMeCHUMBIe (peppoKap-
OOHATHYIO U BOJOCOIEpXKallylo ¢Geppoda3abTOBYIO
xunkoctu. Ilpy mogbeMe Takoro rMOPUOHOIO pac-
IUTaBa K TOBEPXHOCTH IMIPU CHIDKEHUU TEMITEPaTypPhl U
naBieHus1 peppokapOboHaTHas XXKUIKOCTh pasjarajiach
Ha MarHETUT, YIJIEPO U YIJICKUCIIOTY.

BbIBOJbI

1. Ha ocHoBe MeToma M3ydeHUS paCIIaBHBIX
BKJIIOUEHUI OMpeneieHO, YTO TeIeHOepruT U Iijia-
rMoKJja3 TpaxXuToB ByikaHa BaH-TsHb KpucTamn3o-
BaJIVICh B MPUTTOBEPXHOCTHOM MarMaTM4ecKoii kKame-
pe 1nipu temrieparypax 1080—1100 u 1050—1060°C,
COOTBETCTBEHHO, 13 TPaXUTOBOIO paciuiaBa. B pac-
TJIABHBIX BKITIOYESHUIX B TNIAarMOKJIIa3e ITociie TepMO-
METPUUECKUX DKCIIEPUMEHTOB OBLIU OIIPeaeICHBI

YIJIEKUCIIOTa, aMOpPGHBII yrjiepoa U MOHbBI COg_.
B dbenokpucrTax TpaxuToB ObUIN OOHAPYKEHBI BOIO-
coepKallle >XeJIe3UCThie MOOYJIbl, a TaKXKe BKIIIO-
yeHus CO,, comepxkaliye peIUKTE KapOOHATOB.

2. PesynbTaThl T€OXUMMHYECKOTO MCCIECIOBaHUS
mopon ByJKaHa Ban-TsHP TIOKa3aimW, 4YTO BeCh
CTIEKTP M3YYEHHBIX BYJIKAHUTOB — OT TOJIEMTOBBIX
0a3aJIbTOB 0 TPAXUTOB — (DOPMUPOBAJICS IMPU JTOMU-
HUPYIOIIEH pOJIM KPUCTALTU3AIIMOHHOM T depeH-
IIVALINH.

JOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAYKU O 3EMIJIE

3. INoka3aHo, 4to oOpasyromuiica npn andde-
peHLMalKMy TPaXUTOBBIM pacIljiaB HACaed0Ba OT UC-
XOIOHOM 0a3aJIbTOBOI MarMhl CyIllIECTBOBAaBILIME B HEeit
HEeCMeCHUMBIE C CHJIMKATHLIMU (heppOoKapOOHATHYIO 1
BOJOCOIEPKAIIYIO KEJIS3UCTYI0 XMAKocTh. Ilpm
noabeMe TaKOro TMOpUIHOIO paciljiaBa K TOBEPXHO-
CTU NIPU CHWZKEHUU TeMIIEpaTyphl M TaBieHUS (ep-
pokapOoHaTHas XXMOKOCTh pasjiarajach Ha MarHe-
TUT, YIJICPO U YTJIEKUCIOTY.

NCTOYHUK OPMHAHCUPOBAHUA

Pa6ota BriIIo/IHEHA B paMKax TeMbI TOCYyIapCTBEHHOIO
3amanusa FMMN-2021-0006.
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FORMATION OF TRACHYTES FROM WANGTIAN’E VOLCANIC NECK
OF THE CHANGBAISHAN AREA (NORTHEAST CHINA) AS A RESULT
OF THOLEIITIC MAGMA CRYSTAL FRACTIONATION

O. A. Andreeva®*, 1. A. Andreeva“‘, A. 1. Usoltseva®, Academician of the RAS V. V. Yarmolyuk®,
E. V. Kovalchuk?, A. A. Averin¢, J.-Q. Ji¢, and X. Zhou

“4[Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry Russian Academy of Sciences, Moscow,
Russian Federation

b1 omonosov Moscow State University, Moscow, Russian Federation
¢Frumkin Institute Of Physical Chemistry And Electrochemistry RAS, Moscow, Russian Federation
dSchool of Earth and Space Sciences Peking University, Beijing, China
#E-mail: oandreeva@igem.ru

Tholeiitic basalts and trachytes of Wangtian’e bimodal association are studied. It is shown that trachytes were
formed under the leading role of crystal fractionation of the initial tholeiitic magma. Based on the method of
melt and fluid inclusion studies, it was determined that hedenbergite phenocrysts from Wangtian’e volcanic
neck crystallized in the temperature range of 1080—1100°C, and plagioclase phenocrysts crystallized at tem-
peratures of 1050—1060°C. After thermometric experiments with melt inclusions in plagioclase from tra-
chytes, in some cases relics of carbonates and carbon dioxide were observed in the inclusions. Trachyte phe-
nocrysts contain hydrous Fe-rich silicate globules and CO, inclusions containing carbonate phases. Fe-rich
silicate globules are often intergrown with titanomagnetite and covered with films of amorphous carbon. A
model the appearance of hydrous Fe-rich globules and CO, inclusions with carbonate relics is proposed. It
results due to the silicate-silicate and silicate-carbonate liquid immiscibility processes, that are caused by the
evolution of the initial basaltic melt. As the trachyte melt has been risen to the surface, the ferrocarbonate liq-
uid decomposed into magnetite, carbon, and carbon dioxide.

Keywords: Cenozoic volcanism, bimodal magmatism, trachytes, crystal fractionation, silicate-silicate liquid
immiscibility, silicate-carbonate liquid immiscibility, melt inclusions, fluid inclusions
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