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Annomayusn. B pabore oxapakTepu30BaHbI I'€0JOIUs U METPOreOXMMHUIECKHE 0COOCHHOCTH BEpXHe-
YpaJbCKOM BYIKaHO-TUTyTOHHYECKON accoruaiuu Ha KOkHOM Ypaje. AKTyalbHOCTh HUCCIECIOBAHHUM Ompe-
JIeIsieTCsl HeOOXOAMMOCTBIO aHallM3a MarMaTn4eCKOM BOMIOLUK PErvoHa JUIsl YTOYHEHHs NPEJICTABICHUH O
reoquHamuke pazBuths KOxuoro Ypaina. [TokazaHo, 4To acconuanys BKIIOYAET B ce0sl KOMarMaruiHbIe BYJI-
KaHHUTBl BEPXHEYPAILCKOH TONIIHN (Tpaxuda3aiibThl, TPAXHaH1e310a3aIbThl, TPAXUAHJIE3UThI, TPAXUAALUTHI U
TPaxXMPHOJIHUTHI) U MHTPY3UBHBIC TIOPOJbI BEPXHEYPAIHCKOTO KOMILIEKca (CyOIIenouHble rab0opou ibl, MOIIO-
HUTOW/IBI, IMOPUTOU/IBI 1 CHeHUTON b ). OmcaHo cTpoeHre BepxHeypaabckoro MaccuBa M MOKa3aHo, YTO OH
o0pazoBaH nopoxamu Tpex (a3 BHegpeHHs. BeayIuuM MexaHu3MOM NIETPOTeHe3Hca BYJIKaHO-TIITy TOHUYECKOM
accolualyy sBsIachk KpucTaum3anronHas audgdepennunanus. [IpuBeneHsl HOBbIE JaHHbIE MO BO3PACTY
BepxHeypaibckoro MaccuBa M 0XapakTepU30BaHbI MEPCIIEKTHBBI €r0 PyJOHOCHOCTH, B YACTHOCTH, MPEJIO-
JlaraeTcst ero MpOMBIIUIEHHAs! MOJTMOIeHOHOCHOCTh. OOOCHOBaHA cepualibHasl MPUHAISKHOCTh MarMariye-
CKUX 00pa30BaHuUil BEpXHEYPaIbCKOI BYJIIKAHO-TUTYTOHUYECKOI acCOIMalMU, KOTOPBIE IT0 CBOUM ITapamMeTpam
[IPEJCTABIISIIOT TUIIMYHBIE ITOPOJbI OCTPOBOAYKHOMU IIOIIOHUTOBOM cepuu. VX jtokanu3anys B 3anaJHON 4a-
cti BocTouHO-MarHUTOropcKoi OCTPOBHON yTH ABISETCS JOMOJHUTEIBHBIM apTyMEHTOB B TOJIb3Y 3amaj-
HOTO TaJIeHNs1 (B COBPEMEHHBIX KOOP/IMHATAX ) 11aJIe030HbI CyO[yKIIMH B MOMEHT UX ()OPMHPOBAHUSI.

Knroueswie cnosa: YOxubIil Ypan, BepxHeypallbCKasl acCOIMalHs, BEpXHEYpaIbcKkas Toina, BepxHe-
YPaJIbCKHA MacCUB, METPOJIOTO-TEOXMMUYECKUE 0COOCHHOCTH, KPUCTAIIM3aMOHHAs U PepeHITaIus], 110-
IIOHNTOBAsI CepHsl, IMPKOH, BO3PACT, OCTPOBHAS Jyra.
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Abstract. The geology and petrogeochemical features of the Verkhneuralsk volcanic-plutonic association
in the South Urals are characterized. The relevance of the work is determined by necessary analysis of magmatic
evolution of the region to clarify ideas on geodynamic evolution of the South Urals. It is shown that this
association includes comagmatic volcanic rocks of the Verkhneuralsk Sequence (trachybasalts, trachybasaltic
andesites, trachyandesites, trachydacites and trachyriolites) and intrusive rocks of the Verkhneuralsk complex
(subalkaline gabbroids, mozzonitoids, dioritoids and syenitoids). The structure of the Verkhneuralsk pluton
is described and it is shown that it is composed of rocks of three intrusive phases. The leading mechanism
of petrogenesis of the association is related to crystallization differentiation. New data on the age of the
Verkhneuralsk pluton are presented and its ore (including economic Mo)potential is characterized. The igneous
rocks of the Verkhneuralsk volcanic-plutonic association are typical representatives of the island-arc shoshonite
series. Their localization in the western part of the East Magnitogorsk paleoisland arc is an additional argument
in favor of the western fall (in modern coordinates) of the subduction paleozone at the time of their formation.

Keywords: South Urals, Verkhneuralsk association, Verkhneuralsk Sequence, Verkhneuralsk pluton,
petrological and geochemical features, crystallization differentiation, shoshonite series, zircon, age, island arc.
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BBEJIEHUE

Bocrouno-MarauToropekast  OCTpoBHast Jyra
SIBIISIETCSI BOCTOUYHOM BETBbIO MarHuToropckoro ma-
JICOBYIKAHHYECKOTO IT0SICa, HMPCICTABISIONIETO COO0M
CJIOXHYIO CUCTEMY «JABOWHAsI OCTPOBHAS Ayra — MEXK-
nyroBoii Oaccern» (Pumaros, upaii, 1988; Cepas-
KHH ¥ Jp., 1992; 3aiikos, 2006). Ota nyra Obljia aKTHB-
Ha C KOHIIa dH(est 10 MO3IHEr0 BU3e BKIFOUUTEIBHO,
T. €. Ha IPOTsDKeHUM Oonee 50 MITH JIET, C YeM CBsI3aHO
UCKJTFOUUTEIILHOE Pa3HOOOpa3ne MarMaTHYeCKHUX IIO-
POI ¥ 3HIOTCHHBIX PYIHBIX (hopMarwid, chopMHUpO-
BaBIIMXCS B mpouecce ee sBomounu (Cypun, Moceii-
gyk, 1995; Moceiuyk u np., 2017). Ilo coBpeMeHHBIM
MIpeCTaBICHUsIM, B ceBepHOil yacTu Boctouno-Mar-
HUTOTOPCKOM TyTU BBIACIAIOTCS YEThIPE CTPYKTYPHO-
(dopmaroHHbIe 30HKI (C BOCTOKA Ha 3aman): ['ymoOei-
cKas, YuanuHO-AJeKCaHIpUHCKas, Maruuroropckas
u Kusunbckas (puc. 1). B mepBsix Tpex cocpemoTode-
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HBI BCE PyJHbIE MECTOPOXK/ICHUS, IPOSBICHUS U IIyH-
KTl MUHEPAIN3alUu, ONPEAEIAIOIINEe METAITIOTCHUIO
paiioHa.

daMeHCKas BepXHeypanbCKas BY/IKAHO-IUTY-
TOHMYECKasd aCCOIMAIMA BIIEPBbIe BbIfle/IeHA HAMU
B 3aIafIHOM yacTy KpymnHeitmein Ha IO>xHOM Ypane
KOT4€AHOHOCHON Y4Ya/IMHO- AJIEKCAaH/IPUHCKOI 30HbI
(Cypun, 1989). OHa BK/II0YaeT B ce0s By/TKaHOT€HHBIE
HOPOZIbI BEPXHEYPATbCKOI TOJIIY ¥ KOMarMaTUIHbIe
UM UHTPY3UBHble OOpa3oBaHMA BEpPXHEYPaTbCKOTO
KoMITeKca (puc. 2). Panee ykazaHHbIE TOPOJIbI BMeCTe
¢ nosaHeppaHcKuMM 6aszanbT-aH/e316a3aIbTOBBIM 1
rab0po-AMOPUTOBBIM KOMIUIEKCAMU OOBbeAVHANINCH B
onHy ¢opmannio mm accouuanuio (Illreitn6epr, Cy-
puH, 1987; Canuxos u gp., 1987).

BepxHeypanbcKuil KOMIIIEKC SBIIACTCA PYHOB-
MEIJAOIM JyI1 OJHOMMEHHOTO MeIHO-MOINO/eH-
HOp¢UPOBOro MpOSAB/IEHNUA, YTO HPUBIEKIO K HEMY
BHUMaHIe MHOTUX MCCIIeloBaTenen (Fpa6e>1<eB, benro-
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Puc. 1. MecTomonoxeHue U CTPYKTYPHO-(POPMAITHOHHOE palloHAPOBAHIE CEBEPHOI YacTH BOCTOUHO-MarHuToropckoi

MajxeooCcTpoBHOM Ayru, o (Moceiuyk u ap., 2017).

1, 2 — MarauToropckasi majeooCcTpoBOLykHas cucrtema: 1 — 3amagHo-Marautoropekas 30Ha; 2 —Bocrtouno-Maraurorop-

CcKast 30Ha (CTpYyKTypHO-opManuoHHbie on30HbL: [T — ['ymOeiickas, YA — YuanuHo-AJiekcanapuHckas, M — Marautoropckasi,
K — Kuznneckast); 3 — conpenenbHble Mera3onsl: LlenTpansHo-Ypansckas (I), Bocrouno-Ypansckas (I); 4, 5 — kpynHeitnie
cyTypHbIe 30HbI: [1aBHast Ypanbckas (4), Yiicko-Kambaxckas (5); 6 — rpaHuUIlbl 30H U MTO30H; 7 — 30HbI MTOMEPEYHBIX TUCIIOKA-

1Hid; 8 — KOHTYp paiioHa padot (BepxHeypasibckuii y4acTok); 9 — KpymHble ropoya.
Fig. 1. Location and lithotectonic zonation of the northern part of the East Magnitogorsk paleoisland arc.

1, 2 — Magnitogorsk paleoisland arc system: 1 — West Magnitogorsk Zone; 2 — East Magnitogorsk Zone (lithotectonic
subzones: I' — Gumbeyka, YA — Uchay-Alexandrinka, M — Magnitogorsk, K — Kizil); 3 — adjacent megazones: Central Uralian
(I), East Uralian (II); 4, 5 — largest suture zones: Main Uralian (4), Uy-Katsbakh (5); 6 — boundaries of zones; 7— zones of
transverse dislocations; 8 — contour of the working Verkhneuralsk area; 9 — large cities.

poxnckuit, 1992; bouxapes, CypuH, 1993; Canuxos, Mu-
TpodaHoB, 1994; Cypun, Moceituyk, 1997; ConoBbes,
2014; ITnotuHckas; 2023). HecMOTps Ha HEIITIOXYI0 U3-
Y4EHHOCTb KOMII/IEKCa, TeOfiTHaMI4eckast 06CTaHOBKa
ero GopMupoBaH J/IsI MHOTMX T'€0JIOTOB OCTAETCS He
BIIO/IHE SICHOI. B muTepaType B3IIAABI HA €T0 MPUPO-
Iy CWJIBHO BapbUpPYIOT, MMEIOTCA YKa3aHMsA Ha OCTPO-
Bopy>xHyo (Cypun, 1989; Cypun, Moceiayk, 1997),
aMMIBreocHHKIMHaANBHYO0 ([pabexes, benropopckmnii,
1992), Tunmuno oporenHyto (Cannxos, Murpodanos,
1994) u oOKpaMHHO-KOHTMHeHTanbHYI (ConoBbeB,
2014) o6¢cTaHOBKYM €ro POpPMUPOBAHN, a B OC/IETHIE
rOfibl MOSABU/INCH NIPEefICTaBIeHN O NPUHANIEKHOCTHI
XapaKTepu3yeMbIX HIDKe MarMaTudecKux obOpasoBa-
HUI K «...TIEPEXOIHOI TeOiMHAMMUYIeCKOI 06CTaHOBKe
(0T OCTPOBOAYKHOM K OKPalHHO-KOHTVHEHTAIbHOIA,
YCIOKHEHHOJ TpPaHCHOPMHBIM pUPTOreHe30M MBU-

KeHus murocdepuslx wmt)» (Camuxos n ap., 2019,
C. 33) W K 06CTaHOBKe «aKKpeLuyu U KOJUIM3UK Jy-
ra-koHTuHeHT» (ITnotmuckas, 2023). Ilo MHeHUIO
PI. fIzeBont u B.B. boukapesa (1998), BepxHeypaib-
CKHH MHTPY3UBHBIII KOMIUIEKC JIOKA/JIM30BaH B «ba-
PbEpPHOI1 30He 3pefioil OCTPOBHOI Ayru», a I.b. ®ep-
HmTaTep, paHee CYUTABILINIL, YTO ITOT KOMIUIEKC 006-
PasoBajICA B «3MOXY CTAOMIM3ALMU» WUIN «IIOXY OT-
HOCUTE/IPHOTO TeKTOHMYeCKOro 1mokosi» (bopopuua n
ap., 1984, c. 201), no3nHee npuiesn K BEIBOAY O TOM,
4TO «B KOHIJe T03/IHETO [IleBOHa BOCTOYHAs 4acTh Mar-
HUTOTOPCKOI OCTPOBOJYKHOI CUCTEMBI IIpeBpaIliaeT-
Cs1 B aKTVBHYIO KOHTMHEHTAJIbHYIO OKPaHy aHJCKOTO
tuna» (Pepurrarep, 2013).

Tak nnu uHave, HoO, 110 HAallleMy MHEHUIO, 3y4e-
HIIe COCTaBa U BBIABJICH)E MeXaHM3Ma IIeTPOTeHe3ca,
a TaKKe PeKOHCTPYKLMA TeofMHaMMUYecKoyl obcTa-
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Puc. 2. Teonornueckas kapra BepxHeypaiabckoro ydacrka, o (Moceituyk u ap., 2017), ¢ ynpoIeHUsIMA 1 ©3MEHEHUSIMH.

1 — Ga3aibThl M PHOJAIMTHI AIEKCaHIPUHCKOM CBUTHI, cpeHuii 1eBoH (D2al); 2 — 6a3anbrsl, aHae3n0a3albThl, aHAC3UTHI,
TY(OTIECUaHUKH M M3BECTHSIKU YPIISIIIMHCKOM TONIIH, cperHuii aeBoH (D2ur); 3 — 6a3ansThl U UX Tydbl, aOIsS30BCKas TOJIIA,
no3nuuid nesoH (D3ab); 4 — TpaxubazanbTel, TpaXMaHIE3UThI, TPAXUAALMTHI, TPAXUPUOIUTHI, UX TY(]BI, TYQOKOHIIIOMEPATHI,
Ty(ornecuaHnKy, MecYaHNKH, KOHITIOMEPATHI, U3BECTHSIKH BEPXHEYPATBCKOI TONIIH, TO3AHuH AeBoH (D3vu); 5 — Tpaxubasans-
ThI, TPAXHUAH/IC310A3aBThI, TPAXUAHAE3UTBI, TPAXHIAIUTHI, TPAXUPHOIHTHI, X TY(bI, Tehponasl, TyhGuTsL, TydhorecuaHuKy,
W3BCCTHSKH, H3BECTHIKOBBIC KOHIJIOMCPATHI 00bEIMHCHHBIX HOBOMBaHOBCKO# (D3nv) u mrymummackoit (D3-Clsm) cBurt, mo3a-
HUH JICBOH — pPaHHUI KapOoH; 6 — rabOpoH bl TOTOPEIILCKOTO KOMITIEKCa, TIO3IHUH 1eBoH, (pan (D3p); 7-9 — nHTpy3HUBHBIE 110~
POIBI BEPXHEYPAIbCKOTr0 KOMITICKCA, TIO3/IHUI 1eBOH, (hameH (D3v): 7 — cyOlie/ioqHbIe THOPUTHI, MOHIIOHHTBI, CYOIICIIOUHBIC
OJIMBHUHOBBIC U JIHKOKPATOBBIE TaO0pO MepBoii (hasbl, 8 — KBapIIeBbIC MOHIIOAHOPHUTHI BTOPO (a3bl, 9 — CHEHUTHI, KBapIIeBbIC
CHCHUTBI, KBapIEBbIC CHEHUT-TIOP(UPHI TpeTheit (aspr; 10 — rpaHUTOUIBI CEBEPO-KACCENBCKOTO KOMILICKCa, PAaHHUH KapOOH
(C1k); 11 — pasnowmsl: maBHbIe (), BTopocTenenHblie (0); 12 — Mecto oT60pa nmpoOsbl uIst JaTUpOBaHUs IUPKOHOB. ['eoormye-
CKHE TPaHHUIIbI TOKA3aHbI TOHKHMH JIHHHSMH.

Fig. 2. Geological map of the Verkhneuralsk area, modified after (Moseychuk et al., 2017).

1 — basalt and rhyodacite of the Aleksandrinka Formation, Middle Devonian (D2al); 2 — basalt, basaltic andesite, andesite,
tuff sandstone and limestone of the Urlyady Sequence, Middle Devonian (D2ur); 3 — basalt and their tuff, Ablyazovo
Sequence, Late Devonian (D3ab); 4 — trachybasalt, trachyandesite, trachydacite, trachyryolite, their tuff, tuff conglomerate, tuff
sandstone, sandstone, conglomerate and limestone of the Verkhneuralsk Sequence, Late Devonian (D3vu); 5 — trachybasalt,
trachybasaltic andesite, trachyandesite, trachydacite, trachyriolite, their tuff, tephroids, tuffite, tuff sandstone, limestone, and
calcareous conglomerates of the combined Novoivanovka ((D3nv) and Shumilino (D3 -Clsm) formations, Late Devonian —
Early Carboniferous; 6 — gabbroids of the Pogorelsky complex, Late Devonian, Frasnian (D3p); 7-9 — intrusive rocks of the
Verkhneuralsk complex, Late Devonian, Famenian (D3v): 7 — subalkali diorite, monzonite, subalkali olivine and leucocratic
gabbro of the first phase, 8 — quartz monzodiorite of the second phase; 9 — syenite, quartz syenite, porphyry quartz syenite of the
third phase; 10 — granitoids of the North Kasselsky complex, Early Carboniferous (C1k); 11 — faults: major (a) and minor (b);
12 — sampling site for zircon dating. The geological boundaries are shown by thin lines.
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HOBKM pOPMMPOBAHNA MarMaTUTOB BepXHEYpPaTbCKON
BY/IKQaHO-IUTYTOHMYECKOJl acCOUMALMM BaKHBI [IA
aHa/lM3a MarMaTH4YeCcKOil SBOIOLNY PETMOHA U yTOY-
HEeHUA NPeJCTaBIeHUIT O TeONVHAMIYECKOM Pa3BUTUNI
Bcero Ypama. Takxe oXapakTepr30BaHbI IIepCIeKTUBbI
€r0 PYLOHOCHOCTH, B YaCTHOCTH, IIPEATIONAraeTcs ero
IPOMBIIIIEHHAS MOMUO/IeHOHOCHOCTD.

METOMKA OITPENEJIEHVA
BO3PACTA IIOPO/[

U-Pb Bo3pact 1iupkoHa U3 KBapIeBbIX CHEHUTOB
TpeTheil (hazbl BEpPXHEYPAIBCKOTO KOMILIEKCa onpesie-
JIeH METOAOM JIOKAJILHOTO AAaTHPOBaHUs HA MOHHOM
Macc-criekrpomerpe SHRIMP II B LleHTpe H30TOMHBIX
uccnenosanuii Uucruryra num. A.Il. Kapnunckoro (T.
Cankrt-IletepOypr, Poccust). 3amepenust BHITIOIHSUINCH
o cranngaptHoi metoauke (Williams, 1998). I1poba-
npoToJiouka Obiza oToOpana B 2022 . B ceBepHOU ya-
cti BepxHeypanbckoro MaccuBa U3 Mop(UpPOBHIHBIX
KBapLEBbIX CHEHUTOB TPETheH (pa3bl BEPXHEYPATBCKO-
ro KoMIuiekca (puc. 2) Ha BepiuHe Xoiama B 1.5 kM oT
1. Cagpponosckoe, B 2120 M o azumyTy 86° OT ropbl
Becenas (koopaunatsl: 59°18>26.4» B.11., 53° 537 16.3»
C.IL.).

BYJIKAHUTbI BEPXHEYPAJIbCKOM TOJIINA

Bepxneypanbckass ToNIa HaMu  M3y4eHa B
OKpecTHOCTSIX I. BepxHeypanbcka Ha OJTHOMMEHHOM
y4acTKe B OMYIIEHHOM TEKTOHHYECKOM OJIOKE B CeBep-
HOM M IOT0-3a11aJHOM oOpamMiieHNH BepxHeypanbckoro
MacCUBa B KKHOU 4acTU BepXHeypaslbCcKOro pyaHOro
paiiona (puc. 2). Tonina cioxeHa JiaBaMu U Tyamu
Tpaxu0a3anbToB, TPaxMaHAC3UTOB, TPaXUIALUTOB M
TPaxXUpPUOIUTOB C MPOCIOAMH TY(POKOHIIIOMEPATOB,
Ty(orecyaHNKOB, MECYAHUKOB, KOHIJIOMEPAaTOB U HU3-
BECTHSAKOB. TojIa MOJOro morpyxaercs Ha 3amaji.
AHanu3 ee pa3pes3oB MMOKa3bIBAET MOCTEIIEHHOE YBEIH-
YCHUE C ceBepa Ha 0T 00beMa BYJIKAHUTOB M YMEHb-
HIEHHE TEPPUTEeHHO-0CaI0YHBIX TOopoa. Bepxueypaib-
CKasl TOJIIIA 3aJIeraeT Ha OTIIOKCHUSIX MO3IHEPPAHCKOM
a0JISI30BCKOM TOJIIU C JIOKAJIBHBIMH pa3MbiBaMu 0e3
3aMETHBIX Hecornacuii. MOIHOCTb TONIIU HE MPEBBI-
maet 350 m. Ilo komruiekcy MakpodayHbl €e BO3pacT
ompeneneH kKak panHepamenckuit (Macnos, 1980).
K coxanenuto, B cymectByromei «Jlereane HOxno-
VYpanbckoit cepunt 1ucToB...» ['ocreonkaptei-200 (bek-
Kep u ap., 1999) BepxHeypasibckas ToJIIa Kak camMo-
CTOSITEJIbHOE TIOAIpa3/ieNieHHe OTCYTCTBYET, a BXOJAIINE
B €e cocTaB 00pa3oBaHusi 00bEANHEHBI C BYJKaHUTAMH

LITYMUJIMHCKON CBUTBI, Pa3BUTHIMU B MarHuTOropcKon
30HE (110 PUHITUITY OTHOBO3pAacTHOCTH). Hike Oymer
MOKa3aHO, YTO BYJIKAHUTHl BEPXHEYPATHCKON TOJIIN
Y IIYMWJIAHCKOW CBHUTHI 3aMETHO OTINYAIOTCS PSIOM
METPOTEOXUMHUYECKUX OCOOEHHOCTEH, YTO SBIAETCS
CJIEJICTBHEM CYIIECTBEHHO Pa3IMYHBIX TeOJAHMHAMHUYE-
CKHX YCIIOBHH MX 00pa30BaHUsI.

Cpenn BYyJIKaHUTOB BEPXHEYPAIbCKOW TOJNIIH
MPENMYIIECTBEHHBIM Pa3BUTHEM TIONB3YIOTCS TPaXh-
aHJE3UTHl U TpaxumanuThl (puc. 3). JlaBoBwie darmn
MTOPOJ] PAcTIPOCTPAHEHBI OTPAHUYCHO, B OOJBIITMHCTBE
pa3pe3oB mpeolmagaroT Ty(sl, CPEAN KOTOPHIX Ham0o-
Jiee PacIpoCTpaHEeHbl TPyOOOOIOMOYHEIE. Pa3HOBHU/-
HOCTH. Ty, Kak TpaBUIIO, JIUTOKIACTHIECKHE, PEKe
BATpOKJIAcCTHUYECKHEe. V3BECTHBI Takk€ MTHUMOPHUTO-
BugHble Tyhsl. KodddumuenT skcrmo3mBHOCTH AMs
BEPXHEYPaIbCKOW TOJIIIH, B TeJIoM, cocTaBisieT ~80 %.
Cpenu maBOBBIX (aIliit 0TMeUaeTCs 0OMIIHE KIacToIaB
1 JTaBOOpEKYHH, CIIArafoIIX KaK IIeJble TIOTOKH, TaK U
BEpXHHE YaCTH OTACIBHBIX TOTOKOB. Cpeau Tpaxmba-
3aJIETOB 00JIee pacmpoCcTpaHeHBI apUPOBBIE U MEIKO-
nop(hHpoOBbIE Pa3HOBUIHOCTH, TOT/Ia KaK 3amajaHee, B
MarHuTOoropckoii 30He, Ha 3TOM K€ BO3PACTHOM ypPOB-
He (IIyMAJIMHCKAS CBUTA) TPEUMYIIECTBEHO Pa3BUTHI
nophupoBbie Tpaxnda3aIbThl ¢ KpyIMHBIME (70 1.5 cM)
BKpaIJICHHUKAMH TIaruokiia3a. [lupokceH (aBruT) B
MOp(HUPOBEIX BBIICICHUSAX JINOO OTCYTCTBYET, JHOO
oopasyer menkue (1-3 mm) kpuctamibl. OcHOBHas
Macca Tpaxu0a3ajJbTOB THAJOMWINTOBAS C OOJBIINM
KOJTMYECTBOM MENKUX MUHAaNWH. M3 akmeccopHbIX
MHHEpAJOB HamOoOJee YacTO BCTPEYAIOTCS MAarHEeTHT,
NefiKokceH 1 anatuT. [lepBryHbIE KaTueBbIe MUHEPAITBI
B TpaxnOa3ajbTax HE OTMEUYEHBI, HO OOBIYHA KalUIII-
TaTU3anys TUTaruokia3a. Tpaxmbda3ansTel B BEpXHEH
4acTH pa3pes3a CMEHSIOTCS TPaxHaH/Ie3UTaMH, TPaXh-
TaMH, TpPaXuJAIUTaMy U 0oJiee PeIKUMHU TPaXHPHUOIH-
TaMd. B HUX XOpOIIO pa3NTu4uMbl BKPAIJICHHUKH TIJ1a-
ruoxia3a (0OBIYHO 30HAITBHOTO) W XJIOPUTH3UPOBAH-
HOH, MHOTNIAa OTMAIUTU3UPOBAHHOW POTOBOW OOMaHKH.
B TpaxmmanuTax W TpaxUpUOIUTaX B aCCOIHAINH C
yKa3aHHBIMHA MHHEpajlaMi HaONIOIaroTCs eTUHIYHBIC
BKparuleHHUKN kBapiia. OCHOBHash mMacca TpaxuaHje-
3UTOB WMEET HEeBAJWUTOBYIO, MIOTAKCUTOBYIO CTPYK-
TypBl, TPAXUJAIUTOB W TPAXHUTOB — TPAXUTOHIHYIO,
MHUKPOJHUTOBYIO, TPAXUPHOIUTOB — (herap3nuToByr0. B
KHCTIBIX Pa3HOBHIHOCTSAX WHOT/A MIPUCYTCTBYIOT MEI-
KM€ M30METPHYHBIC BBIJICIICHUS KAJIWEBOTO TMOJIEBOTO
mmara. B 0ojee OCHOBHBIX TOpOMax Kaluii BXOIUT
B cocTaB Turarnokiasa m crexna (boukapes, CypuH,
1993).
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Puc. 3. Tucrorpamma pacrpeneneHnst KpeMHe3eMa B BYJKaHUTaX BEPXHEYPAIBCKON TOMIIIH.

N — KOJIMUYECTBO OINPEAEIICHUM.

Fig. 3. Histogram of SiO, distribution in volcanic rocks of the Verkhneuralsk Sequence. N is the number of analyses.

CpenHue XuMHUUYECKUE U HOPMATUBHBIC COCTABEI
MOPOJI BEPXHEYPATBCKOM TOMNIIM MPUBEACHBI B Ta0M. 1.
[1o cOOTHONIEHUIO CyMMAapHOH IEIOYHOCTH M KpeM-
HEKUCIIOTHOCTH OHU COOTBETCTBYET CYOILIETOYHBIM
oOpaszoBanusM (puc. 4a). O0mas MIeIOYHOCTh TOPOL
TOJIIM 3aMETHO BO3PACTaeT C POCTOM HX KHCIOTHO-
CTH, TIPU 3TOM MaKCHUMaJIbHOW LIETOYHOCTBIO OTIHYa-
IOTCSI TPAXUAALUUTHI U PEAKO BCTPEUAIOLIMECS Tpaxu-
ThL. [To kmaccudukarmm A. [Texkkepumio u C. Taunopa
MIOYTH BCE OHU OTHOCSTCS K BHICOKOKQJIMEBON HU3BECT-
KOBO-IIEJIOYHON CEpPHH, B TO BpeMsl KaK TPaxXHUIAIUThI
U TPaxuTbl COOTBETCTBYIOT OOpa30BaHMSM ILOLIIOHH-
TOBOHW W IIEIIOYHON CEPHid, COOTBETCTBEHHO (puc. 40).
ITo knaccuduranuu /1. Makkensn u b. Usnmena (puc.
40) Bechb psill MOPOA TOJIIM OT OCHOBHBIX K KHCIBIM
COOTBETCTBYET PSAY MIOLIOHUT-JIATUT-TOCKAHUT. THII
HIEJIOYHOCTH HOPOJ BEPXHEYPAJIbCKOW TONIIHM MOYTH
BCETZa KallMeBO-HATPUEBBIH, TONBKO TPAaXWUTHl OTIH-
YaroTcs MpeodnaganueM Kaiusl Haj HaTpueM, pruueM
001mast IWEeT0YHOCTh TOPOJ] BO3PACTAET B PSILy 3a CUET,
IJIaBHBIM 00pa3oM, Kanus (puc. 48, T).

Ha nmarpamme AFM cpennue coctaBbl OPOA
TOJIIM 00Pa3ylOT OTYECTIMBBINA YJIMHEHHBIA OOy HOB-
CKUIl TPEHI B CTOPOHY YBEJIMYCHHUSI OTHOCHTEIBbHOM
miesouHocTd (puc. 41). JKesnezo-MarHueBoe OTHOIIE-
HHE B Sy CPEIHUX COCTABOB MOPOJ MEHSETCS c1ado
(tabmn. 1). KoadduuneHt ¢ppakunoHNpoBaHUs BO3pac-
TaeT oT 72 (B cpeaHeM) B TpaxubaszaiabTax U TpaxuaH-
nesubazansrax a0 80 B TpaXxuaauuTax, YMEHBIIASCH
10 74 B KucbIX Topoaax. HTepecHOH 0COOEHHOCTBIO
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MOPOJ BEPXHEYPAIbCKOM TOMIIM sABJsieTCsl cradas u3-
MEHYUBOCTh CTCIICHH OKUCICHHOCTH XeJie3a B OCHOB-
HBIX U CPEIHUX MOPOAAX, YTO MOXKET CBUAETEIHLCTBO-
BaTh B MOJIb3Y OTHOCHUTEIHFHOTO MOCTOSHCTBA OKUCITH-
TEJIGHOTO MOTEHIIMATa Ha PAaHHHUX CTaAUSX HBOJIIOLUH
ponoHavyanbHOTO pacmiaBa (puc. 4e). B Tpaxurax,
TpaxuIalHUTaX U TPAXUPUOIUTAX CTEIIEHb OKHCIEHHO-
CTH KeJie3a PE3KO BO3PACTaeT, YTO KOPPEIUPYET C UX
BBICOKOM KaJlHUEBOCTHIO M KOCBEHHO CBHJETEIBbCTBYET
0 3HAYUTEIHHOM HAKOIIJICHUH JIETy4HX (IIPEXke BCEro,
BOJIbI) HA 3aKJIIOUYUTENLHON cTaguu AuddepeHInaniuu
paciuiaBa B IPOMEKYTOYHOM OdYare.

Best cepust mopos XapakTepHu3yroTcs MOHMKEH-
HOW THUTaHHCTOCTBIO, YTO BMECTE C APYTMMH IETPO-
XUMHAYECKMMH OCOOCHHOCTSIMU TOPOJ  CBUAETEIb-
CTBYyeT 00 MX MPHUHAAJICKHOCTH K THITy HOPMaJbHBIX
OCTPOBOJYKHBIX IIOLUIOHUTOBBIX CEPUH B OTIUYUE OT
PU(TOTreHHBIX IIOMIOHUTOB, B TOM YHCJE, Pa3BHTBIX
3anajaHee B MarHuTOropckoi MoA30HE M OObeTUHEH-
HBIX B LIYMHJIHMHCKYIO cBUTY (Moceituyk u np., 2017)
C MOBBIIIEHHBIM cofepkanueM Ti0O; (puc. 4k, 3). ITOT
THUI IIOLUIOHUTOB UMEET CyOIyKIIMOHHYIO IPUPOAY, OH
MapKUpyeT HOPMaJIbHYIO 30HaJIbHOCTH 30HBI ITEPeXoaa
OKeaH-KOHTMHEHT M CBSI3aH C PEKUMOM OOIIEro cka-
TUSL B MIPOIECCE PA3BUTHS CYOQYKIMOHHOW CHCTEMBI
(Kenexxunckac u ap., 1988).

OcHOBHBIE OCOOCHHOCTH HOPMAaTHBHOTO CO-
CTaBa BYJKaHHTOB BEPXHEYPalbCKOHM Tommm (Tadm. 1)
CBOAATCS K crlenyromemMy. TpaxuOa3anbTel sBISIOTCS
He(eTUH-HOPMAaTUBHBIMU TOPOJAMH, YTO OTJIHYAeT
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acconuraluu.
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TpeHIpI YBOITIOIMH HIIH ITOJISI COCTABOB BYJIKAHUTOB BepxHEypabckoi Tommu (VURV), HHTPY3UBHBIX ITOPOI BEPXHEY-
painbckoro komiutekca (VURI) 1 mosst: a — cyOmienounsix mopoz (S); 6 — ynbrpakaneBbix (A), BoicokokanueBbix (b), HopMaib-
HokanmeBbIX (B), Hu3kokameBbix (I) u 6eckammeBsix (/1) cepuii, mo (Peccerillo, Taylor, 1976) ¢ ynpomieHuem; abcapoKiUTOB
(ITA), mommonwuToB (I1IB), maturo (IIIB), Tockanutos (IIII"), BEICOKOKaeBbIX 0a3anbiioB (IIA), BRICOKOKATMEBBIX aHIC3H-
6azaneToB (11B), BeIcOKOKaMeBBIX anne3uToB (IIB), BeicokokamueBbix parutoB (I117), 6azanstoB (IA), anae3udasansToB (IB),
aunesutoB (IB) u marmuroB (1), mo (Mackenzie, Chappel, 1972) ¢ ynpomenuem; B, T — kanueBbix (K), kamimeBo-HaTpHUEBBIX
(K-Na) u Harpuepbix (Na) mopox; X, 3 — HU3KOTUTAaHUCTHIX (1) 1 BEICOKOTUTAHUCTBIX («pudToreHHbIX») (1) momoHuToB, 1Mo
(Kemnexxunckac u np., 1988).

Fig. 4. Binary diagrams for average rock compositions of the Verkhneuralsk volcanic-plutonic association.

1 — Volcanic rocks of the Verkhneuralsk Sequence; 2 — intrusive rocks of the Verkhneuralsk complex. Numbers of triangles
correspond to those in Table 1.

Trends of evolution or fields of compositions of volcanic rocks of the Verkhneuralsk Sequence (VURV) and intrusive
rocks of the Verkhneuralsk complex (VURI) and fields: a — subalkaline rocks (S); 6 — ultra-K (A), high-K (b), normal-K (B),
low-K (I') and K-free (/1) series, simplified after (Peccerillo, Taylor, 1976); absarokite (IIIA), shoshonite (IIIb), latite (IIIB),
toscanite (IIII"), high-K basalt (IIA), high-K basaltic andesite (IIb), high-K andesite (IIB), high-K dacite (IIT"), basalt (IA),
basaltic andesite (IB), andesite (IB) and dacite (II'), simplified after (Mackenzie, Chappel, 1972); B, r— K, K-Na and Na rocks;

K, 3 — low-Ti (I) and high-Ti (“rift-related”) (II) shoshonite, after (Kepezhinskas et al., 1988).

MX OT BCEX KaK MPEAIIECTBYIOUINX 110 BPEMEHH Marma-
THYECKUX 00pazoBaHuii BocTouHO-MarHuToropckoro
mosica, Tak W OJHOBO3PACTHBIX (IIYMHJIMHCKasi CBH-
Ta), HO Pa3BUTHIX 3amajHee B MarHUTOrOpCKoil 30He
(boukapes, Cypun, 1993). B Hux e BBISBIEH HOp-
MaTHUBHBIM MarHe3uanbHbIA onuBUH. OCTabHBIE pa3-
HOBHJIHOCTH TIOPOJ] SIBJISIOTCS KBapIl-HOPMATHBHBIMU.
B KHCIBIX pa3sHOBUAHOCTSAX MOPOJ, TpaxuAalUTax U
TpaxupHuonanuTax, MPUCYTCTBYET HOPMAaTHUBHBIA KO-
PYHJI, YTO TOBOPHUT 00 UX IEPECHIILIEHHOCTH TIIMHO3e-
MoM. OOpaiaer Ha ceOs BHUMaHHE BBICOKAass CyMMa
HOPMATHUBHBIX TOJIEBBIX IITATOB BO BCEX Pa3HOBUIHO-
CTSIX TIOPOI, YTO COIIACYETCs C X MEeTPOrpapuuecKu-
MU ocoOeHHOCTsIMU. HopMaTuBHBIN 1IBETOBOW MH]IEKC
PE3KO MOHMKAETCS 110 Mepe POCTa KPEMHE3eMHUCTOCTH
nopoJ. B TpaxuTax u TpaxupHuonanuTax MpUCYTCTBY-
€T HOPMATUBHBIN T'€MaTHT, YTO SBJISAETCS CIEICTBUEM
OTMEUEHHOW BBIIIE BHICOKOH OKHCIEHHOCTH XKele3a.
Coneprxanue HOPMAaTUBHBIX aKLECCOPHBIX MHUHEPAJIOB
(MarHeTHT, WIBMEHUT, alaTUT) MOCTENEHHO MOHMXKa-
€TCs B PSSy OT OCHOBHBIX HOPOJI K KHCIIBIM.
l'eoxumuyeckast XapaKkTEepUCTHKA BYJIKaHUTOB
BEpXHEYpaJIbCKOM TONIIM TpuBeneHa B Tadn. 2. B
[[EJIOM, T10 OTHOINEHHI0 K Oa3zamsram thna N-MORB
MOPO/bI 3HAYUTENFHO O0OTallleHbl KPYMHOMOHHBIMH
TUTOQUIBHBIMU 3JIEMEHTAMHU M XapaKTePU3YIOTCS Iie-
PEMEHHBIMH, HO YMEPEHHBIMH COAEP KAHUSMHU BBICO-
KO3apsAIHBIX 3JIEMEHTOB IPU PE3KO TMOHM)KEHHBIX KOH-
HEHTpalusIX CUAEPOQWILHBIX 3JIEMEHTOB (pHC. Sa).
XapakTepHOW 4epToil Bcex rpaduKoB Ha pUCYHKE S5a
SBJIsIeTCsl YeTKUH Nb MUHUMYM, 4TO TUITUYHO JUTS BCEX
MarMaTuuecKuX Mopoja HaACyONyKIIMOHHBIX TeOnHA-
Mudeckux oocranoBok (Pearce, Norry, 1979; Briguen
et al., 1984; ITupc u ap., 1987; Ryerson, Watson, 1987;
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borarukos, IlperkoB, 1988; Ellam, Hawkesworth,
1988; ®pomnosa u ap., 1989; I'ymun, 1994). Ilo mepe
pocTa coepKaHuil KpeMHe3eMa KOHIICHTPAIMK KPYTI-
HOMOHHBIX JTUTO(PUILHBIX 3JICMCHTOB YBEIIMYMBAIOTCS,
a cuaepOoGUALHBIX — YMEHBIIAIOTCSI. TUTAHOBBI MHU-
HUMYM B TpaxubOa3ajabTax MOYTH HE MPOSBICH BCICI-
CTBUE HEBBICOKUX coziepxaHuil Zr u Y, HO 10 Mepe po-
CTa KMCJIOTHOCTH MOPOJI OH ycyryomsiercst. @opma rpa-
(GUKOB Ha craiijep-AuarpaMMe aHajJOrMuyHa TaKOBBIM
IUIST OCTPOBOMYKHBIX momoHuToB (boratukos, 1[BeT-
koB, 1988; L{BeTkoB 1 mp., 1993; Oponosa, bypukosa,
1997). OcHOBHBIE T€OXUMHYECKHE OCOOCHHOCTH BYJI-
KaHUTOB BEPXHEYPaIbCKOM TOJNIIM HanOoJiee COOTBET-
CTBYIOT NMPOU3BOAHBIM IIOIMIOHUTOBBIX CEPUH OCTPOB-
HbIX ayr (Pe-Piper, 1980; LiBerkoB, 1984; L{BeTkoB 1
ap., 1986, 1993; Bomsireny u ap., 1986; Thompson,
Fowler, 1986 ITuckyno, 1987; Kenexxunckac u np.,
1988; borarukos, lIBetkoB, 1988; ®dpomosa, bypu-
koBa, 1997; denopos, dyouk, 1990). Hanpumep, mno
CPaBHCHHUIO C IIOIIOHUTAMH OKPAMHHO-KOHTHHETAJIb-
HBIX W BHYTPUKOHTHHEHTAJIbHBIX T'€OJMHAMHYECKHX
00CTAaHOBOK B M3YYEHHBIX MOPOAX PE3KO MOHUIKCHBI
conepxanus Ba, Zr u Nb, B To BpeMsi Kak UX KOHIICH-
Tpauu OJU3KU K CPEIHUM COJCPIKAHMSIM TaKOBBIX B
OCTPOBOAYKHBIX IIOMIOHUTAX W Jarutax (AHTHUIIUH,
1989).

C yBenWYeHHEM COJICPKAHUH KpeMHe3eMa Hu
YMEHBIIICHHEM M3BECTKOBUCTOCTH B TIOPOJIAX 3aMETHO
yYBEIMUMBACTCS copepxanue St (puc. 6a), 9To CBHUjE-
TENbCTBYET 00 OrpPaHWYCHHON pPONH (PPaKIHMOHUPO-
BaHHS TMHPOKCEH-TUIATMOKIIA30BOTO TapareHe3nca Ha
paHHEW CTaJuK SBOJIOIUHU TIEPBUYHOIO PACIUIaBa, HO
YKa3bIBa€T HA 3aMETHYIO POJIb KyMYJISLIMU KaJIUIIIIAT-
POrOBOOOMAHKOBOW aCCOLMAIMN HA 3aKIFOUYUTEIbHOU
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Tabnuya 2
TleoxuMHuyecKasi XapaKTePUCTHKA NMOPO/I BEPXHEYPAJIbCKO# BYJIKAHO-ILIYTOHHYECKOI acconHaluu
Table 2
Geochemical characteristics of rocks of the Verkhneuralsk volcanic-plutonic association

Dnemenr | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cs 92 |11.5]125|145|135|128 | 1.0 | 42 | 3.1 |38 |35 |41 |26 |19 |57 |19 | 24
Ba 820 | 880 | 910 [1100| 980 | 1050|1100 | 800 | 800 | 850 | 1150 |1200|1000| 850 | 1100 | 400 -
Rb 75 58 95 | 155 | 115 | 110 | 52 | 99 | 97 86 | 97 | 105 | 86 | 126 | 75 | 270 | 154
Sr 750 | 830 | 905 | 780 | 820 | 950 | 600 | 660 | 733 | 550 | 438 | 410 | 720 | 601 | 692 | 151 | 268
Zr 65 86 | 110 | 150 | 145 | 152 | 116 | 173 | 173 | 159 | 134 | 163 | 235 | 167 | 165 | 270 | 214
Cr 34 | 28 | 35 24 18 11 | 280 | 18 14 15 15 19 | 22 | 31 25 - -
\% 110 | 165 | 172 | 110 | 95 78 | 210 | 240 | 285 | 280 | 135 | 165 | 85 80 | 130 | 25 -
Ni 18 12 | 24 17 12 5 135 | 53 34 | 60 | 21 33 18 12| 41 12 -
Co 15 18 | 22 10 8 5 40 15 16 17 12 18 12 9 15 5 -
Y 25 27 | 24 | 38 | 44 | 50 15 14 | 23 21 24 | 28 - 11 16 | 22 -
Cu 42 | 51 30 | 77 | 90 - 174 | 93 85 56 18 | 22 | 37 | 30 16 - -
Zn 65 74 | 82 | 110 | 100 | — 24 | 35 | 29 | 39 | 46 | 34 | 57 | 56 | 72 - -
Pb 8.5 5 6 7 <5 — 7 11 9 11 13 9 14 10 17 - -
Ag <0.1| 0.1 [<0.1|{<0.1| 0.1 - - - - - - - - - - - -
Sn <2 3 2 2 <2 - - - - — - - 2.5 - -
Nf 3.8 - 6.8 94| 6.7 - 33| 55| 55|51 (58| 52163| 67| 38| 17 8.9
Ta - - - - - - - 06 | 0.7 - 1.1 1 09| 07| 04| 0.7 0.9
Nb 3714540 45| 72 - 9 12 13 11 10 13 8 7 11 3 -
Ga 12 8 13 11 | 9.8 - - - - = = -~ - 12 - - -
Sc 28 | 21 18 10 6 - 38 19 | 22 | 20 11 17 9 7 21 6 2.3
Th 7 8 6 10 9 - 3278 | 71| 58| 78| 85| 10 9 73| 20 | 314
U 4 3 4 3 3 - - - - — - 3 — 5 — - —
n 10 7 12 2 11 1 5 18 8 6 14 5 3 9 4 3 1

Ilpumeyanue. 3nech U B Ta0N. 3, MPOUYEPK — HE OMPEIEIICHO.

Note. Here and in Table 3, dash — not determined.

cTamuu ero quddQepeHuuanym, yTo MoJIHOCThIO COOT-
BETCTBYET METPOrpapuyecKuM OCOOCHHOCTSIM ITOPOI.
Bce unensl cepun Ha IPUBEACHHON JUArpaMMe HOMa-
JIAIOT B I10JIE€ MTPOM3BO/IHBIX JIATUTOBBIX MarM, Mpu4eM
1o cooTHoIeHuto Ca u Sr.OCHOBHbIE TIOPOABI TATOTE-
10T K OKOHYaHHIO BPEMEHHOTO TPEH/a «IBOJIOIUY Oa-
3UTOB B XOJI€ Pa3BUTHs IBreoCUHKINHAIN (Pepiira-
Tep, 1987).

Ha muarpamme K. Konau, mokaspiBaromieid dM-
MUPUYECKYIO 3aBUCUMOCTH cofiepkanuii Rb u Sr B
BYJIKAHUTaX OT MOIIHOCTH 3eMHOW KOpbI (puc. 60),
BYJIKAHUTBHl BEPXHEYpPaJIbCKOM TOJIIM BMECTE C KO-
MarMaTUYHBIMU HMHTPY3UBHBIMH TOPOJIaMU BEpPXHEY-
PaJIbCKOr0 KOMIUIEKCA 00pasyloT eJUHOE IOoJie, MpH-
4YeM YPOBEHb CO/IEP)KaHUM ITHUX 3JIEMEHTOB I103BOJIET
3aKIIIOYUTh, YTO BYJIKaHUTHI (POPMHUPOBAJIHMCH Ha KOpe
3HAQUUTENIBHONM MOIIHOCTH, 3aMETHO IPEBBIIIAIOIIEH
30 xm. KoHlleHTpauu »TUX 21eMEHTOB MaKCHUMAaJIbHEI
M0 CPABHEHHUIO C TAKOBBIMU BO BCEX JPYTUX IMpe.lie-
CTBYIOLIUX 10 BPEMEHH MarMaTHMYeCKHUX KOMILIEKcax
VYyanuno-AnexkcanapruHckoit 30861 (boukapes, CypuH,
1993). Conepxanue Rb B maHHBIX BYJIKaHUTaX MPSMO
3aBUCHUT OT UX KAJIMEBOCTU M PACTET 1O MEpE YBEIH-
YeHUs KUCIIOTHOCTH opoj (Tadm. 2). MuTepecHo, 4To

MUMHEPAJIOTVIAI/MINERALOGY 11(1) 2025

coaepkanue Rb Bo Bceli n3yueHHOH cepun mopoj 00-
Hapy>KMBaeT HEUETKYIO MPSIMYIO KOPPEJISILUIO C COAEP-
aHueM Y (Tabi. 2), 94TO CBUAETENBCTBYET O IJIarko-
KJIa30BOM KOHTPOJIE Ha BCeX dTarnax AupdepeHunanim
MEPBUYHOTO PacIiiaBa U OTPaHUYEHHOHN POJIM MUPOK-
CEHOBOr0 (hpakIMOHMPOBAHMS, T. K. KOHICHTPALMH
Y Oy¢epupyrorcs numeHHo knuHonupokcenoM (Kere-
)kuHCKac, 1990).

Bennunna ortHomenuss Ba/Nb B Bynkanutax
BEPXHEYpaJIbCKOH ToIIIHM KojieOneTcs B mpeaenax 130—
240, 4TO COOTBETCTBYET TUIIUYHO OCTPOBOIYKHBIM
3HadeHusM (Kenexunckac, 1990) u cBumerenscTByeT
0 MaJioli cTeneHn 000raleHHOCTH MaTepUHCKOTO MaH-
TUHHOTO cyOcTpaTa (puc. 6B). DTOT BBIBOJ] OATBEPK-
JlaeTcs TaK)Ke HU3KUMHU 3HAYEeHUAMU oTHoueHus Zr/Y
BO BCEX TUIIAX MOPOJ TOJIIIN, CBUACTEILCTBYIOIIUMH O
OJM30CTH POIOHAYAIBHOTO ISl BYJKAaHUTOB paciljiaBa
K BBITUIABKaM M3 TMEpBUYHON MaHTuUU (puc. 6r). O60-
TaleHHOCTh BCEX THIIOB TOPOJ ST OTHOCHUTENBHO Zr
(Tabm. 2) moaTBepxkaaeT UX 00pa30oBaHUE NPU 3HAYU-
TEJIbHOW KyMYJISILIMHM TOJIEBBIX IMATOB M HE3HAYUTEIb-
HOW PONM MUPOKCEHOBOTO (PPaKIMOHUPOBAHHSA, YTO
TaKXe MMOJATBEPIKAACTCS M pe3ynbTaTaMu neTporpadu-
YEeCKOTO M3Y4EHHsI TOPOI.
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Puc. 5. lnarpaMma CpeHUX COIEPKaHUH MajblX M MUKPO2JIEMEHTOB B MarMaTUTaX BEPXHEYPAJIbCKON BYJIKAaHO-ILTYTO-
HHUYECKOit accormary, HopmupoBanHbix 1o N-MORB (Wedepohl, 1081).

udps! y rpadMKoB COOTBETCTBYIOT HOMEPaM KOJIOHOK B Ta0I. 2; a — BYJIKAHUTHI BEpXHEYPaIbCKOW TOMIIH; O, B, I' — UH-
TPY3UBHBIC TIOPO/IBI BEPXHEYpaIbckoro komruiekea (1-ii, 2-iu 3-it a3, coOTBETCTBEHHO).

Fig. 5. N-MORB normalized (Wedepohl, 1081) average content of trace elements of igneous rocks of the Verkhneuralsk

volcanic-plutonic association.

Numbers of graphs correspond to the column numbers in Table 2; a — volcanic rocks of the Verkhneuralsk Sequence; 0, B,
r — intrusive rocks of the Verkhneuralsk complex (1st, 2nd and 3rd phases, respectively).

Conepxxanust Ni u-Cr B Tpaxubazanbrax Oiu3-
KM TakOBBIM B CpeJHeM MHpOBoM momonute (Jakes,
White, 1972), a Takke K COAEpKaHUAM ITUX DJIEMCH-
TOB B OCTPOBOAYKHBIX MIOHIOHHTaX W 3HAYUTEIHHO
HIDKE, YeM B IIOMIOHUTAX OKPAMHHO-KOHTHHEHTAIIh-
HBIX ¥ BHYTPHKOHTHHEHTAIBHBIX TCOANHAMHYCKCHUX
o6ctanoBok (ArTHIHH, 1989; boukapes, S3esa, 2000).
Benuunna otaornenus Cr/Ni ¢1ab0 MeHsIETCS B ByJIKa-
HUTaX TONIH (puc. 611), YTO KOCBEHHO MOATBEPKIAET
HE3HAYUTENBHYIO POJIh TUPOKCEHOBOTO (hPAKIIMOHUPO-
BaHMS B T€HE3UCE BCEH CepUM IOPOJI. DTOT BBIBOJI ITO/I-
TBEPXKIACTCS TAKXKE TEM, YTO BEJIMYMHA OTHOIICHUS
Cr/V npakTu4ecku He MEHSIETCS [0 Mepe POCTa KpeM-
HE3EeMHUCTOCTH TMMOpoxa (puc. 6¢), HO 3aMETHO YMEHb-
IIaeTcsl OT TPaXxnOa3albTOB K TpaxuaH/1e3n0a3anbram.
DTO CBHIETENBCTBYET O PPaKIIMOHUPOBAHIH ITHPOKCE-
Ha Ha paHHEH CTaJuy HBOIIONUU TPaxnOa3albTOBOTO
pacriasa.

Conepxxanne P30 B ByJIKaHWTax BepXHEypalb-
CKO¥ Tonmum npuBezieHo B Tabu. 3. Pacnpenenenue P30
B Tpaxuba3aibTax, TpaxXuaHJe3uTax 1 TPaxupUOIaIi-
Tax TOKa3aHo Ha puc. 7a. Bo Bcex THUMax BYJIKaHUTOB
nerkue P3D pesko npeobnanaroT Hax TsokeabIMU. T1o
Mepe pocTa KPeMHE3eMHCTOCTH IOPOJ COJCpIKaHHE
Bcex P33 3aMeTHO yBenuunBaeTcs, HO OTHOIIeHUe La/
Yb npaxkTudecku He U3MEHSETCS, XOTs BO3pacTaeT oT-
HomeHne La/Sm, 4To CBUIIETETBCTBYET O 3aMETHOM
¢dpakiuonupoBanun Jierkux P39, B Tpaxubasanbrax
oTMeuaeTcsi oTpularenbHas Eu anHoMmanus, B TpaxuaH-
JIE3UTax OHa MPAaKTUYECKH HE TPOsBICHA, & B TPaxu-
pHOIAITaX OHA IIOJIOKHTENbHA, YTO TMOATBEPKIACT
BBIBOJl O TpeodiagaromeM (QpakiMOHUPOBAHUH T10-
JIEBBIX INTATOB NP 00pa30BaHUU BCEH Cepuu MOPOJ.
[Monoxurensuas Eu anomanust B TpaxupHoIaIMTax
CBUJICTEILCTBYET O 3aMETHOM aKKyMYJISIIIK B HUX T10-
JIEBOIIIATOBON COCTABJISIOLIEH.
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Puc. 6. bunapHble TeOXMMUUECKHE AUArPaMMBI JUIsl CPEJHUX COCTABOB MATMATHTOB BEPXHEYPAILCKON aCCOLUALIIH.

[Toxa3zaHbl TPEH b SBOJTIOIIAH WITH TIOJISI COCTAaBOB MarMaTUTOB BepxHeypaibckoit accormaiui (VUR), BylIKaHUTOB BepX-
Heypassckoit Tomu (VURYV), natpy3uBHBIX opox BepxHeypasckoro kommiekca (VURI, VURI-1, VURI-2). [Tomsa: a— MLK
— MPOU3BOIHBIX JIATUTOBBIX U LIEI0YHO-0a3a1bTOBBIX MarM, KLPQ — mpOM3BOHBIX TOJIEUTOBON KOHTHHEHTAIBHON U OCTPOBO-
JIY’)KHOI Marm, CTpeJIKaMH 1I0Ka3aHbl BEKTOPbI ABOJIOLUK 0A3UTOBBIX PACILIABOB ITPU (PPAKIMOHUPOBAHUK OCHOBHBIX MOPOIO-
oOpazyronmx MuHepasioB: poroBoi oomanku (Hb), kamueBoro nosnesoro mmara (KFsp), kmuaonupokceHa (Cpx) v ruiarnokiiasa
(P1), mo (depurrarep, 1987), ¢ ynporueHuem; 0 — ByJIKaHUTOB, c(hOPMUPOBAHHBIX HA Kope pasnuuHoii MoiHocTH (kM) (Condie,
1973); B — marmatuToB ocTpoBHBIX AyT (O/]); r — cTpenkamu nmokazansl TpeH bl oooramenus (O) u ucromenns (D) MaHTHiA-
HBIX UCTOYHUKOB (M), TIyHKTHpHAs CTpeKa — TPEHI YaCTHYHOTO TIaBlIeHuss MaHTHIHOTO ncTounuka (Pearce, Norry, 1977).
OcrasibHbIe 0003HAYEHUS CM. puC. 4.

Fig. 6. Binary geochemical diagrams for average compositions of igneous rocks of the Verkhneuralsk association.

Evolutionary trends or compositional fields of igneous rocks of the Verkhneuralsk association (VUR), volcanic rocks of
the Verkhneuralsk Sequence (VURYV), intrusive rocks of the Verkhneuralsk complex (VURI, VURI-1, VURI-2). Fields: a —
MLK - derivatives of latite and alkali-basaltic magmas, KLPQ — derivatives of tholeiitic continental and island arc magmas,
the arrows show the evolution vectors of basic melts during fractionation of the main rock-forming minerals: hornblende (Hb),
K-feldspar (KFsp), clinopyroxene (Cpx) and plagioclase (Pl), simplified after (Fershtater, 1987); b — volcanic rocks formed
on the crust of different thickness (km) (Condie, 1973); ¢ — igneous rocks of island arcs (O); d — arrows show the trends of
enrichment (O) and depletion (D) of mantle sources (M), the dotted arrow shows the trend of partial melting of the mantle source
(Pearce, Norry, 1977). For other symbols, see Fig. 4.
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Tabruya 3
Conep:xanue P3D B nopojax BepxHeypabCKoOil BYJIKAHO-IIJIYTOHUYECKOH accoluanuu
Table 3
REE content of rocks of the Verkhneuralsk volcanic-plutonic association
Ne i/t 1 2 3 4 5 6 7
Ne ipoObI 1/185 844 843 5328-2 5055 5083-3 | 3335/65.5
La 12.21 18.50 | 33.50 19.50 31.90 20.00 32.00
Ce 25.52 4141 | 71.20 48.40 54.00 43.30 69.00
Pr - - - 6.50 5.90 5.50 -
Nd 18.10 22.52 | 30.10 28.70 20.30 23.70 28.00
Am 3.72 491 6.10 6.40 1.80 5.10 5.90
Eu 0.72 1.14 2.14 2.00 1.00 1.10 2.10
Gd — - — 4.20 2.40 3.30 -
Tb 0.34 0.37 0.79 0.70 0.30 0.35 0.72
Dy - - - 4.40 1.70 1.60 -
Ho 0.40 0.36 0.33 0.90 0.40 0.34 —
Er - - - 1.60 1.10 1.00 -
Tm - — - 0.20 0.20 0.17 —
Yb 0.51 0.67 1.43 0.80 0.50 0.70 1.50
Lu - - - - - - 0.22
(La/Yb)y 16.16 18.64 | 15.81 16.45 43.06 19.29 14.40
(La/Sm)x 2.07 2.37 3.46 1.92 11.16 2.47 341

Ipumeuanue. 1-3 — BynkaHUTBI BEpXHEYPaIbCKOM TOMIIN: | — Tpaxuba3anbT; 2 — TpaXUaHIC3UT; 3 — TPA3UPHO/IALINT;
4—7 — UHTPY3UBHBIC MOPOIBI BEPXHEYPATHCKOTO KOMILICKca: 4 — CyOIIEOYHOe JICHKOKpaToBOE Tab0po; 5, 6 — KBapIIeBbIC

MOHIIOTMOPUTHI; 7 — KPYIMHOOP(UPOBBIH CHEHHUT.

Note. 1-3 — Volcanic rocks of the Verkhneuralsk Sequence: 1 — trachybasalt; 2 — trachyandesite; 3 — trachyriodacite;
4-7 — intrusive rocks of the Verkhneuralsk complex: 4 — subalkali leucocratie gabbro; 5, 6 — quartz monzodiorites; 7 — coarse-

porphyric syenite.

YpoBeHs conepkanuii P30 B BymkaHWTax BepX-
HEYpaJIbCKOW TOJIIH COOTBETCTBYET TAKOBOMY B ITPO-
M3BOJIHBIX IIIOIIOHUTOBBIX CEPUH OCTPOBHBIX YT
(Gill, 1970; MacKenzie, Chappel, 1972; Keller, 1974;
Morrison, 1980; Pe-Piper, 1980; LlBeTxoB, Adpamo-
Ba, 1986; Bomemen u mp., 1986; borarukos, L[Ber-
k0B, 1988; Kenexunckac u ap., 1988; dpososa u ap.,
1989; ®demopos, Jyomk, 1990; I[BetkoB, 1993), HO
3aMeTHO OTIMYaeTcst oT pacupenenerns P33 B mopo-
JlaX MIOMIOHWUTOBBIX CEPHUH IPYTHUX TEOAMHAMUYECKUX
ob0craHoBOK. Tak, B MIOMIOHWTAaX KOHTHHEHTAIBHBIX
00CTaHOBOK (CBA3AHHBIX C FOPSYNMHU TOYKAMH), KaK U
B QHAJIOTUYHBIX IMTOPOJIAX MEKKOHTHHEHTAIbHO-KOJUIH-
3WMOHHBIX 00CTaHOBOK, coaepaHus Bcex P3D Ha mo-
PSIOK BBIIIE, @ B MPOM3BOIHBIX MIOMIOHUTOBBIX CEPHA
AKTUBHBIX KOHTHHEHTAIBHBIX OKpPAaWH OHH BhIIIE B 4—7
pas (Venturelli et al., 1984; Aaturnun, 1989; Borarukos
u ap., 1989; BacunbeB u ap., 1998; boukapes, f3eBa,
2000).

Panee Obuto yOemwTenpHO TOKa3aHO, YTO Ta-
K¥e WHAUKaTopHbIe oTHOmeHns P35, kak (La/Yb)y u
(La/Sm)y TTO3BOMSIOT HE TOJBKO WACHTH(PHUITUPOBATH
THTIBI MarMaTH4eCKUX HMCTOYHUKOB OCTPOBOMYKHBIX
MIOMIOHUTOB (MMPUMHUTHBHAS MaHTHS, BHYTPUTUTUTHBIN
HMCTOYHUK, METACOMAaTHYECKH OOOTaIleHHAs MAaHTHS),
HO W YCTAHOBHUTH (DAKTOPHI MCTOIICHHSI, OOOTAIICHUS

WJIM KOHTaMHUHAIH STHX UCTOYHUKOB TIeTarmdeCKUMHU
0Ca/JIKaMH, a TaKXKe pa3felsiTh OCTPOBOMYKHBIE IIO-
MIOHUTHI Ha CyOMyKIIMOHHBIN WM PUPTOTCHHBIA THIIHI
(Kenexxurackac u ap., 1988). Ha pucynke 8 moka3aHbl
TEOXUMUYECKUE METKH MTEPEUNCICHHBIX NCTOYHUKOB H
TPEH/IbI HCTOIIEHMSI, 000TaIeHNS ¥ KOHTAMHIHAIIH TIe-
JATMYeCKUMHU 0CaJIKaM{ BHYTPUTUTMTHOTO HCTOYHHKA.
OurypaTuBHBIE TOUYKH aHAIH30B BYIKAHUTOB BEpXHE-
YPaIbCKON TONIIM BMECTE C aHAJTOTHYHBIMU TOYKAMH
KOMarMaTHYHBIX HHTPY3WBHBIX TOPOJ BEPXHEYpab-
CKOTO KOMILTeKca (CM. HIDKE) 00pasyroT 1oJjie Ha Tpo-
JTIOTDKEHUH TPEH/Ia 000TaIlIeHUs] BHY TPUILTUTHOTO Mar-
MaTHYECKOTO UCTOUYHUKA. VICTOUHUK MEePBUYHBIX Marm
BEPXHEYPAIbCKOM BYJIKAHO-ITYTOHUYECKOW accolna-
MU YBEPEHHO WICHTHU(DHUIIMPYETCS KaK METacoMaTH-
YecKHW oOorareHHas MaHTHS (MCTOYHUK IIEHTPaTLHO-
WTaJbIHCKOTO THMa, KemexxnHackac u np., 1988). Ot
MTOPOABI OTIWUYAIOTCS BBICOKUMHU OTHOIIEHUsMHA P35
(Tabm. 3), 9TO XapaKTepHO IJIsT HU3KOTHTAHHUCTHIX, T. €.
COOCTBEHHO CYOMYKITMOHHBIX IMOMOHUTOB (KemexxnH-
ckac u ap., 1988). DTu qaHHBIe COTTIACYIOTCS C BRIBOMIA-
MU, TIOYYeHHBIMA HAMU TPU U3yYEHUH BCEX JPYTHX
TIETPOTEOXUMHUIECCKUX 0CcOOeHHOCTeH Topoa. K aTomy
K€ THUIy TI0 COOTHOIICHHMSIM P33 OoTHOCATCS HU3KO-
KaJIMeBbIe IIOIIOHUTOBBIC JTaBhl PUMCKOI MPOBHHIINN
(Appleton, 1972), momonuTs! KanemoHua LoTmanmmm
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Puc. 7. Pactipenenenne P33, nopmuposannoe Ha xoHApHUT (Evensen etc., 1978), B MarmarnTax BepXHEypallbCKOi accomu-
aluy: a — BYJIKAHUTHI BEPXHEYPAITBCKON TONIN; O — MHTPY3HUBHBIC ITOPO/IBI BEPXHEYPATHCKOTO KOMILIEKCA.

udps! y rpadikoB COOTBETCTBYIOT HOMEpaM aHAJIN30B B Ta0II. 3.

Fig. 7. REE patterns normalized top chondrite (Evensen etc., 1978) in igneous rocks of the Verkhneuralsk association:
a— volcanic rocks of the Verkhneuralsk Sequence, 6 — intrusive rocks of the Verkhneuralsk complex.

The figures in plots correspond to numbers of analysis in Table 3.
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Puc. 8. Inarpamma (La/Yb)N—(La/Sm)N mst mopox BepxHeypanbsckoit acconmanyil (VUR).

IToxazans! otHOmeHust P332 mis npumutueHON ManTiu (IIM), BHyTpriumTHOTO HcTouHuka (BITM) m memarmueckux
ocazkoB (I10), a Taxxe Tperap! uctomernns (M), korramunanyu (K) u oboramenns (O) BHYTPHUIDIUTHOTO UCTOYHUKA, PACCUHU-
TaHHBIC TI0 NaHHBIM (KemexwuHckac u ap., 1988). OcranpHpie 0003HaYCHNUS CM. Ha pUC. 4.

Fig. 8. (La/Yb)N—(La/Sm)N diagram for rocks of the Verkhneuralsk association (VUR).

Diagrams also shows the REE ratios for primitive mantle (ITM), intraplate source (BITH) and pelagic sediments (I1O), as
well as trends of depletion (1), contamination (I1) and enrichment (O) of the intraplate source calculated from data (Kepezhinskas
et al., 1988). For other symbols, see Fig. 4.
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(Thompson, Fowler, 1986), momonutsr Aun (Ilepy,
Uwmmm, Apreatuna) (Dostal et al., 1977; Kontak et al.,
1986), momonuTel JostoBoit octpoHOU ayrH (Keller,
1974), MenoBBIe MIOMIOHUTHI TIEHTpabHONH KaMuaTku
(®nepos, Komockos, 1976; demopos, Ayouk, 1990),
HEKOTOpBIE TAJIeOTEHOBBIE MIOMIOHUTH (CeBepHOH
Kamuarkn (Kemexxunckac u ap., 1988), a Taxxe 1mo-
MOHUTHI ByiakaHa TamOopa CyHICKOM OCTPOBHOM qyTH
(Foden, 1986). Bce mepeuncieHasie 0Opa3oBaHUs TaK-
K€ OTHOCSITCSI K HU3KOTHUTAHUCTOMY, T. €. COOCTBEHHO
CYyOIyKITMOHHOMY THITY IIOIIOHWUTOB. BaxkHO momuep-
KHYTbh, 9TO BC€ OHH 03 MCKITIOYEeHHS JIOKaJTN30BaHbI B
TBUTOBBIX 30HaX OCTPOBHBIX IYT WJIH OKPAUHHO-KOHTH-
HEHTAJIBHBIX BYJIKaHO-TUTYTOHUYECKUX TTOSCOB.
[leTporeoxummueckne 0OCOOEHHOCTH  TIOPOJ
BEPXHEYPAIHCKOW TOJIIN CBUAETEIHCTBYIOT O 3aPOK-
JICHUH TIEPBUYHBIX [T HUX PAcIUIaBOB B YCIIOBUSIX He-
HCTOINEHHOM (T. €. IEPIOINTOBOI ) MaHTHH. Pactipene-
nmenue P35 B HUX MO3BOJSET YBEPSHHO TPEIIIONAraTh
HEKOTOPOE METacoMaTHYeCcKoe OOOorameHne HCTOd-
HUKa HEMOCPEJCTBEHHO Tepen IUaBieHueM. Bere-
CTBEHHBIM BBIPOKEHHEM 3TOTO OOOTaIeHHs, CKOpen
BCETO, SBJSUIACH (PIOTONMUTH3AIMS MAaHTUHHOTO KITMHA
(Ryabchikov, Boettcher, 1980; Darap, Apuma, 1984)
Haj 30HOU cyonyknmu. Kak ycranosineno WM. Kymmpo
(1984) nns mepBUYHOTO COCTaBa HE(EITMH-HOPMATHB-
HOro 0asanbpra, ONMBHH, OPTOIMPOKCEH W KIWHOTIH-
POKCEH MPUCYTCTBYIOT Ha JTUKBUAYCE (KOT/Ia KHUIKOCTh
paBHOBECHA C JIEPIIONUTAMH) PUMEPHO TIpH 18 KkOap
B CYXHX YCJIOBHSAX W TIPUMEpPHO NpH 23 kOap mpu Ha-
munn 3 % Boabl. Mcxons u3 3Toro, Mbl mpeamnojiaraem
TTyOMHY 3apOXKICHHUS TEPBUYHON MarMbl, B Pe3yibTare
IBOJIOITUH KOTOPOH C(HOPMUPOBAIHCH TOPOJIBI BEPXHE-
YpajabCKON BYJIKAHO-TUTYTOHUYECKON accolualluu, mo-
psaaka 75—-85 xm (boukapes, Cypun, 1993).
JanpHeimas 3BOIOLMS paciiaBa IpH HOAb-
eMe K TIOBEPXHOCTH WM OXJIKICHUH CIIeZ0BaIa Kiac-
crdeckoit 00ysHOBCKOM cxeme. OIUBUH, THPOKCEHBI U
OCHOBHO# T1aruok/a3 QpaKiMOHUPOBAIA HA PaHHEH
CTa/INY €TO DBOJONUH, B TATBHEHIIIEM 3Ta aCCOIHAITNS
CMEHHMJIACh POTOBOOOMAHKOBO-TUTATMKIIA30BbIM Tapa-
TEeHE3UCOM, a Ha 3aKITIOYUTETFHON CTaIuu, HAPSAY C
(hpakIMOHUPOBAHUEM POTOBOH OOMAaHKH W KHCIIOTO
TUTaTHOKIIa3a, IPUHAMANIHA y9acTHEe TaKkke KaJHueBBIN
TTOJIeBOH TImaT 1 kBapi. O4eBUIHO, YTO TT0 Mepe aud-
(hepeHInaIy B OCTAaTOYHOM pacIijiaBe HaKaIINBaIOCh
3HAYUTEIHHOE KOIMYECTBO JIETYUHX H, TIPEXKJIE BCETO,
BOMBI. OO 3TOM CBHAETEIHCTBYET KaK BBICOKOIKCIIIIO-
3UBHBIA THIT U3BEPKCHUM, TaK W OOMJIHE KJIACTOJIAB U
JTaBOOPEKIHH, TIPEUMYIIICCTBEHHO OOMIHLHO-MUHIAIC-
KaMEHHBIE TEKCTYPHl Tpaxn0a3aibToB, TOBCEMECTHOE

MIPUCYTCTBHE POTOBOW OOMAaHKH B CPETHUX M KHUCIBIX
ByJaKaHUTax W T.0. CpemHwii cocTaB TpaxmOa3aabTOB
BEPXHEYPAIGCKOW TOJNIIM Ha JuUarpamme IUIaBKOCTH
cucreMbl Ol-Cpx-Pl 6130k k cocTaBy OJUBHUH-TIIATH-
OKJIa30BOM KOTEKTHKH TIPH BOTHOM JaBJICHHUH 3 KOap, a
CpETHHI COCTaB TpaxnaHAe3n0a3aIbTOB 1 TpaxuaHe-
3WTOB pacriojiaraeTcs B TUIArHOKIA30BOM ronie. Bme-
cTe OHM 00pa3yIoT OTYETIMBBIA TPEH] B CTOPOHY YBe-
JUYCHUS BOIHOTO AaBiIeHHS (puc. 9), 94TO, BEpOSATHO,
TaKk)Ke CBHJIETEILCTBYET O HAKOTUICHWW Ta30BOU (a3bl
Y CYIIIECTBEHHOM YBEIIMYCHUH BHYTPEHHETO JaBICHUS
B meprdepruuecknX MarMaTHYecKWX OdYarax 1o mepe
KPUCTAITH3AIMOHHON Au(QepeHINaNe  pacIIaBoB,
4eM U OOBSICHAIOTCS OTMEUCHHBIC BBIIIE OCOOCHHOCTH
TTOPOI.

Takum 00pa3oM, BYJIKaHUTBI BepXHEYpPaTbCKOI
TOJIIIA OTHOCATCS. K HU3KOTHUTAHWCTONW OCTPOBOIYXK-
HOW IIOIOHUTOBOW cepur. llomobHbIe 00pa3oBaHms
SBIISIOTCS HAACYOTyKIMOHHBIMHU, MPHYEM JIOKAITHU30-
BaHBI OHM BCETJA B THUIOBBIX 30HAX OCTPOBHBIX IYT.

MHTPY3MBHBIE ITIOPO/IbI
BEPXHEYPAJIbCKOI'O KOMIIJIEKCA

[Terporunom komriekca siBisiercs BepxHey-
pajbCKUN MacCUB, AETANIbHO U3YUYECHHBIN B KOHIIE MTPO-
nutoro Beka (bopoxnuna u np., 1984; Cypun, 1997; Ca-
muxoB, Murpodanos, 1994; Cypun, Moceluyk, 1997).
MBI Takke OTHOCHM K 3TOMY KOMIUIEKCY aHAIOTHIHBIE
TTOPOJIBI, CTIararomIre psija Ten B AMambaiickom u Caxa-
PUHCKOM MacCHBax, a TaKKe 3a UX IpefesiaMu Ha fore
I'ymbetickoit momzonsl (Mocetuyk u ap., 2017). Ux
0o0beTMHEHNE B €IMHBIA KOMIUIEKC OCHOBAaHO Ha Tie-
TporpaU4ecKkoM H TETPOreOXUMHYECKOM CXOJICTBE,
WX TEOJIOTMYECKOM OJIHOBO3PACTHOCTH W BEPOATHOMU
KOMarMaTHYHOCTHA ¢ (PAMEHCKMMHU BYJIKaHWTaMH IIO-
[IOHUTOBOM TMETPOreOXUMHUUECKON cepur. MaccuBbl
KOMIUIEKCA JIOKaJM30BaHbI CpEIu JIEBOHCKHX 00pa-
3o0BaHnid. OHU TIPOPBIBAIOT 0OOJIee NPEBHUE ITOPOIBI
HIDKHEICBOHCKOH O(HOIUTOBOW aCCOIMAIIIH, CPEI-
HE/IGBOHCKHE W CPETHE/IEBOHCKO-TTO3/THEACBOHCKIE
00pazoBaHUs TYMOCHCKOW W YPISIAMHCKON BYJIKaHO-
TTYTOHUYECKUX acCOIHaIiui, mo3nuedpanckue odopa-
30BaHUS a0JI30BCKOM BYJIKAHO-TTyTOHUYECKONW acco-
nuanuu. BepxHeypanbCkuil MacCUB B IPUKPOBEILHON
YaCTH MPOPHIBAET KOMarMaTHYHbIe 00pPa30BaHUS BepX-
HEYPaJIbCKOUN TOMIIIIH.

WnTpy3uBHBIE TIOPOABI KOMIUIEKCA OOpa3yloT
CIIO)KHO TOCTPOECHHBIM KOHIIEHTPUUYECKU-30HATBHBIN
BepxHeypanbckuii MacCUB, UMEIOIIUM B TIJIaHE AJLUIATI-
coBuaHyI0 Qopmy (puc. 2). CyomepuanonanbHbM Ca-
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Puc. 9. [lonoxxeHne cpeTHUX HOPMATUBHBIX COCTABOB MarMaTUTOB BEPXHEYPAIbCKOM aCCOLUANNU HA TUarpaMMe IUIaBKO-
CTH CHCTEMBI «IUIarHOKJIa3—KJIMHOITMPOKCeH—0MBHHY (Dpornosa u ap., 1989).

O6o3HaueHus cM. pHrC. 6.

Fig. 9. Position of average normative compositions of igneous rocks of the Verkhneuralsk association on diagram of
melting of the plagioclase — clinopyroxene—olivine system (Frolova et al., 1989).

For symbols, see fig. 6.

0aHOBCKHMM B30pPOCO-CABUIOM MacCUB pa3JiesieH Ha JBa
0J0Ka: 3amaJHbId 1 BOCTOUHBIN. B pesyibrare nepeme-
HICHUH 10 3TOMY Pa3JIOMy BOCTOUHBIN OJIOK CIBUHYT B
I0’)KHOM HaIlpaBJIeHUH Ha 2 KM ¥ IpUNoAHAT Ha 0.5 KM.
MaccuB npeAcTaBiIsieT cO00H TEeI0 KOHUYECKO (op-
MBI (JJAKKOJIUT) ¢ KPYyThIMU KOHTakTamu. K 1ieHTpasib-
HOW 4YacTH MaccuBa NpUypoueHO Bepxneypaibckoe
MeHO-MoNnOieH-1IopdupoBoe pynomposisieHue (Cy-
pus, 1991; I'pabexes, benroponckuii, 1992; Canuxos
u ap., 1994). IlonpoOnas reosoruyeckast XapakTepu-
cTrka BepxHeypalibckoro MaccruBa npuBeAcHa B pabo-
tax (CanuxoB, Mutpodanos, 1994; Moceituyk u ap.,
2017). 1o HamMM AaHHBIM, B €0 CTPOCHUHU MPUHU-
MaroT y4yactue oOpa3oBaHUS TpeX MOCIIET0BATEIBHBIX
¢a3 Baeapenus (boukapes, Cypun, 1993; Cypun, Mo-
ceituyk, 1997). Ilopoasl Bcex (a3 BepxHeypaibCKoro
MaccuBa pacceKaroTCsi pEIKUMHU PaHHEKaMEHHOYTOJIb-
HBIMHU JIalKaMH BBICOKOTHTAHHCTBIX MHKpOradopo u
JIaMIpoupoB CPEAHErO U OCHOBHOT'O COCTABA.
IlepBas Qa3za mpencraBieHa CyOIICTOUHBIMH
JUOPUTAMHM, IOCTENEHHO IMEPEeXOSIUMH B MOHIIO-
HUTBI U CyOILEIOYHbIE OJINBUHOBBIC U JIGHKOKPATOBBIE
ra00po, COMPOBOXKIAIOIINECS AalKaMH CyOLIETOYHBIX
I1aba3oB U CyOIIEIOUHBIX IUOPUTOBBIX MOPHUPUTOB.
CyO1esnoynble  JISHKOKpAToOBble Tab0po COCTOST W3
rutaruokiasa (50-60 %), kiMHOMMpPOKCceHa (POroBOM
obmankm) (20-40 %), 6uorura (5-10 %), opTokiasza
(5-15 %), xBapua (0-5 %). AkueccopHble MUHEPAIIBI
NPEACTaBICHbl alaTUTOM, TUTAHHUCTBIM MarHeTHTOM,
tuTaHuToM. CTpYKTypa HOpOJ CpeAHe3epHucTas rad-
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OpoBasi, MecTamMH TakcuroBas. [lnmarmokia3 oOBIYHO
30HAJIEH, COCIOPUTU3MPOBAH B LIEHTPE M YaCThIO IO
KpasiM BBIAENCHHH, B siipe — 1adpanop (Ansess), B Kpa-
€BBIX YaCTSIX — OJMIOKIa3 (Anys.s). KinmHonupokcen
MIPEJCTABIEH aBIUTOM, 110 KOTOPOMY HEPEIKO pa3BH-
BaeTCsl BTOPUYHBIM OecuBeTHbIH auoncuy (Cainxos,
Mutpodanos, 1994). Oba muHepana COXPaHSIOTCS
B BHJE PEJIHMKTOB KOPOTKOCTOJOYATHIX KPUCTAJLIOB,
MOYTH MOJHOCTHIO 3aMEIIEHHBIX POTOBOW OOMAaHKOM.
Buotut xpacHO-Oypblif, 00pa3yeT Yenryiku ¢ BKITIO-
YEeHUAMHU JIPYTMX MHHEPAJIOB, 3aMEIIAETCs XJIOPUTOM,
3MUA0TOM U JieiikokceHoM. KanueBblil moseBoil mmar
— NPOMEXYTOYHBIN OpPTOKJIA3-MUKPOIIEPTUT, pacrpe-
JIeJIeH B 1Opojie HepaBHOMEpHO. Bropuunast ceetio-
3eJieHasi poroBasi OOMaHKa 3aMeIlaeT KIMHOMMPOKCEH,
ee xenesucrocts (F) cocrasnsier 2542 %.

CyO01enoynble 0JMBUHOBBIE Ta00OPO OTINYAIOT-
sl OT JIEMKOKPATOBBIX OTCYTCTBHEM KBaplia U HAJIUYH-
em onuBuHa (2-5 %), 00pa3yromero n30MeTpUYHbIC
3epHa C HEPOBHBIMM IPaHHULIAMH Pa3MEPOM 10 3 MM.
OH 1o cocraBy orBeuaeT Fass 1 3ameniaercs 1ncesao-
Mopdo3zamMu OOynuHruUTa ¢ MarHetutoMm. Ilmarnoxias
OoJsiee OCHOBHOH, B siipe — J1adbpanop (Ansseo), B Kpa-
€BBIX YaCTAX KPUCTAJIIOB — aHJEe3UH (Ao 46). KiuHo-
MUPOKCEH NPEICTaBICH aBTUTOM COCTaBa DipnsaFsa.
buotut Huzkoxkenesuctsii (F ~34 %).

CyO1enoynsle AUOPUTHI U MOHIOHUTHI OTIIHU-
YarTCsS OT CyOIIeTOYHBIX rab0po OoNbIIMM comep-
JKaHWEM IUIaruoKias3a, OpTOKIIa3-MUKPOIepTHTa, OHO-
TUTa U MEHbIINM — aBrura. [locnennuit nmeer cocras
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DignEnsy 3sFsy s, Takoke 3amerniaercs poroBoii ooMaH-
koi. KanueBblii 10JIeBOH 1IMAT — OPTOKIa3—TEPTUT CO-
craBa Orgs c0Abs34. ComepikaHue KBaplla BapbUPYET
B mpenenax 5—15%, mo3TOMy HEKOTOpbIE pa3HOBHI-
HOCTH TIOPOA ONU3KH K KBapIeBHIM MOHIIOHHUTaM W
MoHToauopuTaM. [lo mepudepnn BepxHeypanbckoro
MEITHO-MOJINOICH-TTOPPUPOBOTO PYAOTIPOSIBIICHAS TI0-
pombl TIepBOM (ha3bl MOABEPIKEHBI WHTEHCUBHOM IIPO-
MUAIATH3AIIN ¢ 00pa30BaHNEM BTOPHYHBIX aKTHHOJH-
Ta, SMHAI0TA, XJIOPUTA, aThO0NTa, CEPUIINTA, KapOoHaTa
u iputa (I'padexes, benroponckuit, 1992; CamnxoB
u ap., 1994).

KsapreBsie MOHIOAWMOPUTHI BTOpOH  (pymo-
HOCHOM) (ha3bl — 3TO CPEHHE3CPHHUCTHIEC ¢ KPYITHBIMHU
mop(UPOBUIHBIMU  BBIJIEICHUSIMH IUTarnokiasza. B
OTIIMYHE OT TOPOJ TMEepBOM (a3bl OHM HYACTO TMOIBEP-
THYTHI IIEJIOYHOMY METAacOMaTo3y, aTbONTU3UPOBAHBI,
KaJUINMATH3HPOBAHBI, a TaKXe CEepUITUTH3UPOBAHBI
n okBaproBaHbl. [lopomer cocToAT W3 TUTarMoKiasa
(40-50 %), mupoxcena (poroBoi oOmankm) (10-15
%), ouotnra (xmoputa) (5-10 %), KamreBoro MoJIeBo-
ro mmara (2040 %) u kBapma (5-15 %). Ctpykrypa
nopdupoBUIHAS THIHANOMOP(OHO3EPHUCTAS, ydacT-
KaMH TIOWKIJINTOBas. B OoraTeix KBapieMm pa3HOBHII-
HOCTAX yJacTKaMH HaONI0AaeTcss MUKPOIIETMAaTHTOBAs
cTpykTypa. [lmarnokna3 3oHaneH: B supax — 10 aHje-
3uHa (Angg), B IPOMEKYTOUHBIX 30HAX — 00JIee KHC-
TeIHA (Anzi_37), B KPaeBBIX YaCTAX KPUCTAIIIOB COOTBET-
CTBYeT ONHMTrokiaszy (Anyyos). KnmHommpokeeH mpesn-
CTaBJIEH KOPOTKOCTONOYATHIMA BBIICTICHUSIMA ABIUTA,
Yanle BCEro, 3aMELICHHBIMU CBETIIO-36JIEHON POroBOn
oomanko#t (F ~34-38 %). Buotut KoprnaHEBO-OypHIii,
peke 3eNIeHBI, MHOT/Ia 3aMEIIaeT POTOBYI0 OOMaHKY
M 4acTo 3ameliaercs: XJaopuToM. Kaiauesblidl mosieBoi
MITIaT — OPTOKJIA3-TIEPTAT C JIEHTOYHBIMH BPOCTKAMU
anp0nTa, HEpEOKo Mo mepudepun 3aMeriaeT Iaru-
oKia3. XapakTepHO 3aMelIeHVe OPTOKJIa3-IepTUTa
aTpO0NTOM C 00pPa30BAHKMEM TISTHUCTHIX AaHTUTIEPTHUTOB.
AKI1eccOpHbIE MUHEPAJIBI TIPEACTABICHBI MATHETHTOM,
TUTAHUTOM, aIaTUTOM, ITMPKOHOM U ajutaHuToMm. Hawm-
0osiee MMPOKO Pa3BUTHI 3aMeIIeHNe TIArHoKIa3a op-
TOKJIa3-TIEPTUTOM (KaJUIITATH3AIINA) B OPTOKJIa3-Tiep-
THTA aTHOUTOM (aTHLOUTH3AINS), THIATHOKIIa3a dIHI0-
TOM B POTOBOM OOMaHKH ¥ OMOTHTA XJIOPUTOM.

Tpetpsi (asa BepxHEYpaTbCKOTO KOMILIEKCA
MIpeJCTaBlIeHa CHEHNTaMH, KBapIIEBBIMU CHEHUTAMHU U
MIPOPBIBAIOIIMMH UX JaifKaMH KBaPIIEBBIX CHEHUT-TIOP-
¢upoB. OHN 00pa3yIOT BHEIIHIOK KOJNBIICBYIO HHTPY-
3ur0 Bepxueypanbeckoro maccuBa. CHEHUTHI TIPE/ICTaB-
TISOT c000# cpeHe-KPYIMHO3EPHNUCTHIC, Ha OTIEIBHBIX
y4acTkax KpymHONOP(GHUPOBUAHBIE TTOPOMABI C TUPEK-

TUBHBIM PAacCIOJIOKEHHEM TOJICTOTAOMUTIATHIX TIOP-
(UPOBUAHBIX BBIICJICHUN KAJIMEBOTO ITOJIEBOTO IIIMTa-
Ta. MUHepallbHbIA COCTaB: KaJIMEBbIN MOJEBOM IIMaT
(40-60 %), marnoknas (20-30 %), KITMHOMTUPOKCEH
(poroBas oomanka) (1015 %), Ouotut (xymoput) (2—8
%), xBap1r (3—10%). CtpykTypa rumuauoMophHo3ep-
HHCTasl, MOUKMIMTOBAs. I1marnoxias oObLIYHO 30HAJIEH,
B siApe — aHme3uH (Ans_4), B KpaeBOW 4acTH — OJIU-
roxiaz (An;s»7), U3peaKa oOpacTaroMNA aTbOUTOBBI-
MM KaiimMamu. [[eHTpasibHbIe YacTH 3€peH COCCIOpPHU-
TU3UpOBaHbl. KIMHOMMPOKCEH COXpaHseTcs pPenKo,
OOBITHO 3aMEIICH CBETIIO-3EJICHOI POTOBOI 0OMaHKOMH
(F 25-30 %). buotut KOpHYHEBO-OYPHIH, JKEITEIUCTHII
(F 47-57 %), 3amemaeTcst arperaTtoM XJIOpHUTa | JIeH-
kokceHa. [lophupoBHIHEIE BRIASICHIS pa3MepOoM 10 2—
3 cM B JUTHHY TIPECTABIEHBI CBETIO-CEPHIM TIPOMEXKY-
TOYHBIM OPTOKJIA3-MePTHTOM. cocTaBa Org_70Absss €
MIPOCTHIMU TBOMHUKAMH IT0._OaBEHCKOMY W Kapicoan-
cKkomy 3akoHaM. KanneBbIf 10JIEBOM 1IMaT B OCHOBHOM
Macce Takxke MpeACcTaBIeH OpTOKa3-mepTuToM. Ksapit
OTMEYaeTCsl B HEOOMBIINX KOIWYECTBAX B CPOCTKAX C
KaJMEeBBIM TOJEBBIM MIMAaTOM, 00pa3zys MHUKpOIIerMa-
TUT. AKIIECCOPHBIE MUHEPAITBI: MATHETUT, THTAHUCTHIN
MarHeTHT, allaTuT, TATAHUT, IMPKOH, AJTAHAT. TUTaHH-
CTBI MarHETHUT PACIIONIOKEH BHYTPH 3epeH MUPOKCEHA
n OmotuTa. [lo MarHeTuTy M TUTAaHHUCTOMY MarHeTUTY
pa3BHBaeTCcs remMaruT. M3peaka BCTpEYaroTCs Cyib-
(GuABI: MHPUT, XaTBKOIMPHT, 3aMelIaeMble TI0 Kpasm
XaJIbKO3UHOM M KOBEJUTHHOM. B HEKOTOPHIX 3epHax
KaJIMeBOTO TOJIEBOTO IITIaTa MPUCYTCTBYET TOHKOILIA-
CTUHYATHIN THppoTHH. Hambomee xapakTepHBIC BTO-
pUYHBIE M3MEHEHHUS — KaJIHIITAaTH3alns IJIarnoKia3a
1 anpONTH3AINS KaJIMeBOTO TOJIeBOTO Immara. B cue-
HUTaX OTMEYAIOTCS MEJKHE KOJNbIIEBbIE U paJnaIbHbIe
JTAfiKK KBapIIeBBIX CHEHWUTOB, OTIIMYAIOMINXCS MHUKPO-
3epHUCTOCTHIO U OOJBIAM CONEP)KaHUEM MHUKPOTIET-
MaTHTa, BIUIOTh JO TOHKHX JKHIOK, CIIOKEHHBIX HC-
KITFOYNTEIEHO MHUKPOIIETMAaTUTOM U TIO0 COCTaBy MpH-
ONMOKAIOIIIUMCS K TPAHUTAM.

Taxkum oOpa3om, B BepxHeypaabCKOM MaccHBe
BBIICIISTFOTCS IBE BETBHU ITyONHHOM muddepeHITnaIim:
OT CyOIIEeIOYHBIX TaO0PO 1 MOHIIOHUTOB TIEPBOH (ha3bl
JI0 KBapIIEBBIX MOHIIOAMOPUTOB BTOPOl (a3bl, a Tak-
’Ke BTOpast BETBb — OT ATHX XKe, Hanbosee ONM3KUX 110
COCTaBY K MCXOJHBIM MarMam, opoJ mepBoii (a3sl 10
CHEHHUTOB ¥ KBapIEBHIX CHEHHWTOB 3aKIIOYUTEIHHON
TpeTheit (asml.

Cpennue XuMHUYECKIe 1 HOPMaTHBHBIE COCTABEI
WHTPY3WBHBIX TIOPOJI BEPXHEYPAIbCKOTO KOMILIEKCa
npuBencHB! B Ta0m. 1. [To cooTHOmEHNIO cCyMMapHO
MIETOYHOCTH U KPEMHEKHCIOTHOCTH OHH COOTBETCTBY-
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eT cyOmmenouHsIM mopoaam (puc. 4a). O6mas menod-
HOCTh TIOPOJ 3aMETHO BO3pPAcTaeT C POCTOM WX KHC-
JIOTHOCTH, MAaKCUMaITbHOW IIEJIOYHOCTHIO OTIUYAI0TCS
KBapIleBbIe MOHIIOHUTHI U CHEHUTHI. [lo comepkaHuio
kanus (kraccudukarus A. [ekkeprmro u C. Taiimopa)
TTOPOMBI TTEPBOM (ha3kl OTHOCATCS K BBICOKOKATHNEBOM
M3BECTKOBO-IIIEJIOYHOM CEpHH, B TO BpeMs Kak 00pa3o-
BaHWS BTOPOH W TpeThbel (a3 COOTBETCTBYIOT 00pa3o-
BaHWSM IIONTOHUTOBOM W IIEIOYHOM cepuit (puc. 40).
ITo kmaccudukarmuu /1. Makken3u u b. Usnmena (puc.
40) BeCh psAI TOPOJT XapaKTEPU3yEMOTO KOMITIIEKCA CO-
OTBETCTBYET PAIY HMIOMIOHUT-TaTHT-TOCKAHHT.

Tum mEeNnoYHOCTH TOPOA  BEPXHEYPATHCKOTO
KOMIUTEKCa B OOJBIIMHCTBE CITyYaeB KaJIMeBO-HATPHE-
BBIi{, TOJIBKO CHEHHTHI TPETher (pa3bl OTIINYAIOTCS TIpe-
obmamanmem K Hax Na, mpryaem oOmiasi MeT0YHOCTh
MOpOJT BO3pacTaeT B XapaKTepPH3yeMOM psiiy, TIIaB-
HBIM 00pazom,3a cuet K (puc. 4B, r). Ha quarpamme
AFM cpenHme cocTaBbl MOPOI KOMITIEKCA 00pa3yroT
VIUTHHCHHBIN OOySHOBCKHH TPEHI B CTOPOHY YBEIH-
YeHUsT OTHOCUTENBHON meodHocTH (puc. 41). Fe-Mg
OTHOIIIEHHE CHJIFHO BapbHPYyeT, MAKCHUMAaJIbHO OHO B
KBapIIEBBIX CHECHNUTAX W MHUKPOTPAHOCHEHHUTAX (TaOIl.
1). CootBerctBeHHO, Kod(dummenT GpakmHOHUPO-
BaHUs TAK)K€ MAaKCUMAaJICH B 3THX Hopojax. BakHoi
0COOCHHOCTBIO TIOPOJ] BEPXHEYPATHCKOTO KOMILIEKCA
SIBIISICTCS] YBEJIIMYCHNE CTETIEHU OKMCIIEHHOCTH JKeJe-
3a B TTOpPOJax M0 Mepe pocTa UX KPEMHEKHCIOTHOCTH,
YTO MOKET CBU/ICTEIHCTBOBATH B TMOJIB3y yBEIUUCHHUS
OKHUCIIUTENLHOTO TOTEHIINAIA TIPU BOJIOIUH POIOHA-
JaJpHOTO pactuiaBa (puc. 4e). DTo, Kak U B cliydae ¢
BEPXHEYPAJIbCKOM TOJIIEH, KOCBEHHO CBUJIETEIIbCTBY-
€T O 3HAYUTEIHHOM HAKOTUIEHUH JIETYYMX KOMITOHEH-
TOB 110 Mepe AuddhepeHITHAIIIN pacIyiaBa B TPOMEXKY-
TOYHOM ouare. Bcesi cepust mopos Takke XapakTepusy-
€TCsl HOHWKEHHOM TUTAaHUCTOCThI0. B COBOKYIHOCTH C
JIPYTUMHU TIETPOXUMHYECKIMH OCOOCHHOCTSIMH TIOPOJT
3TO CBHJIETENLCTBYET 00 MX MPUHAIICKHOCTH K THITY
HOPMAJIBHBIX OCTPOBOY)KHBIX IIOIMIOHHUTOBBIX CepUit
W TIOATBEPKAAET MPECTaBICHUs 00 WX KOMarmMaThd-
HOCTH C BYJIKAHHTAMHU BEPXHEYPATbCKOM TONIIHN (pHC.
4K, 3).

OCHOBHBIE 0COOCHHOCTH HOPMAaTHBHOTO COCTa-
Ba MHTPY3UBHBIX MTOPONl BEPXHEYPATHCKIO KOMILIEKCA
(Tabmn. 4) WACHTUYHBI OMHUCAHHBIM BBITIC IJIST BEPXHE-
ypasibckoit Tommu. OJUBHHOBBIC CyOIIEIOYHBIC Tab-
Opo sABNAOTCS He(EeTMH-HOPMATUBHBIMH, B HUX TaK-
K€ BBISIBIIEH HOPMAaTHWBHBIN MarHe3WalbHBIA OJHMBHH.
JlefikokpaToBbie Ta0OPO SBISIOTCS HACBHIIIEHHBIMH B
OTHOIIIEHUN KpeMHe3ema. OcTaibHbIE Pa3HOBUIHOCTH
TIOPOJI SBJISIFOTCSI KBapI-HOPMATHBHBIMH, B HIX TaKKe
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MIPUCYTCTBYET HOPMATHUBHBIA KOPYHJI, YTO TOBOPHUT O
TIEPECHIIEHAN TIIMHO3eMOM. Tarke Kak U B KOMarma-
TUYHBIX BYJKaHUTaX, oOparnaeT Ha ceOs BHUMaHUE BbI-
COKas CyMMa HOPMaTHBHBIX TIOJIEBBIX IITIATOB BO BCEX
nopogax. HopMaTuBHBIA 1IBETOBOM MHJIEKC PE3KO TO-
HIDKAeTCs TT0 Mepe pOCTa KPEeMHE3EMHCTOCTH TOPOJ.
B cuennTonmax u rpaHUTOMAAX TPEThel (as3bl MPUCYT-
CTByeT HOPMAaTHUBHBINA TEMATHT, YTO SBISIETCS CIEICTBH-
€M BBICOKOH OKHCIIEHHOCTH Jkene3a. Conepikanue HOp-
MaTHBHBIX aKI[ECCOPHBIX MHHEPAJIOB (MAarHETUTA, WITb-
MEHHTAa, araTruTa) MOCTENIEHHO MOHMKAETCS B PSITy OT
OCHOBHBIX ITOPOJT K KUCITBIM TaK)Xe, KaK B ByJTKAHHUTaX.

leoxnmMugeckas xapakTepUCTHKA TIOPOJT BEpXHE-
YpaJIbCKOTO KOMIUICKCA TpuBeneHa B Taoi. 2. O0mmid
CIIEKTP MHKPODJIEMEHTHOTO COCTaBa TOPOJA aHajo-
TUYEH TaKOBOMY /ISl BYJIKAHUTOB BEPXHEYPaIbCKOU
TOJIIIM COOTBETCTBYIOIIEH KucioTHOCTH. Ha Bcex rpa-
(hrkax xoporro mposBiieH Nb MUHUMYM, UTO SIBJISIETCSI
OOIIIM TEeOXUMHYECKIM TIPU3HAKOM BCEX Marmarude-
CKHX TIOPOJ HAJICYOMYKIIMOHHBIX T€OIMHAMHYECKIX
06ctaroBOK. [1o Mepe pocTa comepxkaHuit KpeMHE3eMa
KOHIIEHTPAllM! KPYMHOMOHHBIX JHUTO(DHUIBHBIX 3JIe-
MEHTOB YBEIMYUBAIOTCS, a CHUAEPO(UIBHBIX —yMEHb-
marotcs. ['padukn CTaHOBATCS «M3PE3aHHBIMIY, OCO-
OeHHO, B 00NAacTH SIIEMEHTOB C BBICOKO3apPSTHBIMU
WOHAMH, YTO, TO-BHANMOMY, OOBSCHSETCS 3aMETHON
POIBIO (PPaKIIMOHUPOBAHMUS AKI[ECCOPHBIX MHUHEPATOB
Ipu 00pa30BaHUU TPEThel (a3bl KOMIUIEKCa. 1HWTaHO-
BBIf MUHUMYM B Tab0ponmax ciaabo MposBicH, HO T10
Mepe pocTa KHUCIOTHOCTH TOPOJ OH yBEITHYHBACTCS
TaKkke, KaKk B KOMarMaTHYHBIX BYyJKaHUTaX. B memom,
¢dhopma rpaKOB aHAIOTHYHA TAKOBBIM JUISI OCTPOBO-
JTy’KHBIX TIIOIITOHNUTOB.

Conepxanue Sr HECKOJIEKO MTOBHINIACTCS B Ta0-
Opomnax mepBoi Ga3bl MO MEPE POCTa UX JCHKOKPATO-
BOCTH, YTO SBIISIETCS CIIEACTBHEM KyMYIIAIINH TITarHO-
KJla3a ¥ KPUCTAIUIA3AIAN MUPOKceHa (puc. 6a, TpeH.I
VURI-1). B nopomax Bropoii ¢a3sl OHO HUKE, YTO TaK-
K€ CBHIIETEIBCTBYET O (PPaKIMOHUPOBAHWHU TLIATHO-
kia3a (puc. 6a, Tpeax VURI-II). B mo3maux maifkax co-
nepskaHue St pe3ko MOHIKEHOo, a Rb — moBsimeno, 9to
TOBOPHUT 00 aKKyMYIISAIIMK KaJIHEBOTO TOJIEBOTO IITaTa
MIPH 3HAYUTEITHFHOM OT/IEJIEHUH TUTarHOKIa30BON (passl
OT OCTaToyHOTO paciuiaBa (Tabm. 2). Ha amarpamme
Rb—Sr mopoasr BepxHEYpaIbCKOTO KOMIUIEKCA BMECTE
C BYJIIKAaHUTAaMH BEpPXHEYpaTbCKOM TONIMH 00pa3yioT
eMHOoEe ToJie B oOmacTu 1mopon, (hOPMHUPOBABIIHIXCS
Ha KOpe 3HAYUTEIFHOW MOIIHOCTH, YTO MOATBEpPIKIa-
eT TIPEICTABIICHUS 00 UX KOMarMaTu4HOCTH (puc. 60).
Benmnuuna orHomennst Ba/Nb B mopomax BepxXHeypaiib-
CKOTO KOMITJIEKCA Tak)Ke, KaK U B ByJIKAHUTAX BEPXHEY-

PaNbCKOM TOIIIIH, KOJIEONIETCs B Y3KHUX IpeJeNax, uTo,
C OTHOW CTOPOHBI, COOTBETCTBYET THIIMYHO OCTPOBO-
nmykHbIM 3HaueHnsIM (Kenesxkurackac, 1990), a ¢ npyroi
MTOITBEPKTAET BBIBOJ 00 MX KOMarMaTWIHOCTH (pHC.
6B). Benmmunna otHomeHust Zr/Y BO BCEX THIAX MTOPOI
KOMIUIEKCA TIOBBIIIEHA 110 CPABHEHHIO C aHAJIOTHYHBI-
MH TI0O KPEMHEKHCIOTHOCTH BYJKaHUTAMH BEpPXHEY-
pajbCKOU TONIIHU (PHUC. 6T), 9TO, IT0 HAIIEMy MHEHHIO,
SIBIISICTCS CIIEICTBUEM 3HAYUTEIHHONW OTCAIKU KIIMHO-
MTUPOKCEHa Ha paHHEH CTaJnuu IBOIIOIUH EPBUYHOTO
rabOpOUTHOTO paciuiaBa, T. K. Y Oydepupyercst uMeH-
HO KIWHOMHpOKceHOM. Bemmunua otHomenus Cr/Ni
MTOCTETIEHHO YBEJIMYUBACTCS C POCTOM COAEpIKaHUN
KpemHe3ema (puc. 6j1), 9T0, BEPOSTHO, PE3YNBETHPYET
(dpakiroHUpoBaHKe OuBUHA MpU auddepeHIraun
rab0pOMIHOTO pacIuIaBa i CYMIeCTBEHHO OTINYAET HH-
TPY3WBHBIE MTOPOJIBI OT KOMArMarnyHBIX BYJIKaHHTOB.
OnuBuHOBOE TabOpPO, Kpome Ni, TaKKe CyIIECTBEHHO
oboramieno Cr, 9To 00yCIIOBINBAET BHICOKOE OTHOIIIE-
aue Cr/V (puc. 6¢), HO TIpH KPUCTAIITH3AINN TTHPOKCE-
Ha U3 rabOpoMIHOrO paciuiaBa B 0Ojee MO3MHUX MOP-
[USX pacidiaBa OHO PE3KO MOHMKACTCH.

Conepkanne P30 B WHTPY3WBHBIX TOpOAax
BEPXHEYPAECKOTO KOMIUIEKCAa TIpHUBEIeHO B Talm. 3.
Pacopenenenne P35 B cyOmemnodHoM JeHKOKpaTo-
BOM Tab0po, KBapIeBBIX MOHIIONUOPHUTAX M CHCHHUTAX
MoKazaHo Ha puc. 70. Bce TUIBI mopoxd, Takke Kak U
KOMarMaTHYHbIC BYJIKAHHUTHI, XapaKTePHU3YIOTCS pe3-
KUM TpeodIaganneM Jerkux P30 Ham TSHKEeTbIME, TPH
9TOM B CHIEKTPax MOPOJ] OTMEYAIOTCS KaK MOJOKUTENb-
HBIE, TaK W OTpHUIlaTenbHble Eu aHOManmu, 4to oTpa-
KaeT CIIOKHBIE MPOIECCHl (PaKIMOHUPOBAHUS TIOJIE-
BBIX IITATOB M THPOKCEHAa B MarMaTHYeCKOM Odare.
YpoBens comepxanuii P35 B WHTPY3WBHBIX MOpoOAaxX
aHAJIOTWYEeH TAaKOBOMY B KOMarMaTHYHBIX BYJKaHUTaX
BEPXHEYPAILCKOW TOJNIIH M COOTBETCTBYET pacrpesie-
nenuto P35 B mopomax MIOMIOHUTOBEIX CEpUii OCTPOB-
HbIX aAyr. Ha guarpamme COOTHOIIEHMM HOPMHUPOBaH-
HBIX TI0 XOHAPUTY oTHOMmeHui La/Yb u La/Sm dwury-
paTWBHBIE TOYKH aHATN30B HHTPY3UBHBIX MTOPO]] BEPX-
HEYpaJbCKOTO KOMITJIEKCa BMECTE C aHAJIOTHYHBIMU
TOYKAaMH KOMarMaTH4YHBIX BYJIKAHUTOB BEPXHEYpailb-
CKOW TOJIIN 00pa3yroT eANHOE TI0JIe Ha TTPOIOIKEHUN
TpeHna oOorameHns BHYTPHILTUTHOTO Marmarnde-
CKOTO UCTOYHHKA (pHc. 8). MarMaTndeCcKuii NCTOTHHIK
MIEPBUYHBIX MarM BEpPXHEYpaTbCKOM BYIKaHO-TLITYTO-
HUYECKOM acCOIManny YBEPEHHO WACHTH(HUIHPYETCS
KaK METacOMaTHYeCKH 00OTaleHHass MaHTHs — UCTOY-
HUK TEHTpalTbHO-UTaIbsSHCKOTO Thma (KenmexxmHckac
u 1p., 1988). OTu mopombl OTIHYAIOTCS BHICOKIMH OT-
HomrerusiMu P33 (Tab:. 3), 9To B XapakTepHO UMEHHO
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JUTST HU3KOTUTAHUCTHIX, COOCTBEHHO CYOXYyKIIMOHHBIX
momoauToB (Kenexunckac u ap., 1988).

Taxum 00pa3oM, WHTPY3WBHBIE TIOPOABI BEPX-
HEYpaJIbCKOTO KOMIUIEKCA SIBJISIOTCS KOMarmMaraMu
BYJIKAHUTOB BEPXHEYPAIbCKOW TONIIH. DTO TOKa3bI-
BAeTCs B3aMMOOTHOIIECHUSIMI UHTPY3UBHBIX U (ayHH-
CTHYECKH OXapaKTePH30BAHHBIX IOPOJ, OOIIHOCTHIO
WX MHUHEPAIBHOTO M TIETPOTEOXMMHYECKOTO COCTABOB,
a TaKke ONpeAeNieHHEeM H30TOITHOTO BO3pacTa OO
Bepxueypanbckoro MaccuBa (CM. HUXKE).

DBONIONHS IEPBUYHOTO pacIiyiaBa OCYIIeCTBIIS-
JIach 1O KJIaCCHUYECKOoi OO0y HOBCKOU cxeme, HO Oolree
cioxHOW nmuddepeHnnanuei B crydac WHTPY3UBHBIX
MOPOJ] BEPXHEYPAIbCKOTO KOMIUIEKCa, T. K. OHa IPO-
WCXOMJIAa Ha Pa3HBIX TUTICOMETPUYECKUX ypOBHIX. B
pe3yapTare Ha OUarpaMMme IDIaBKOCTH cucTeMbl Ol—
Cpx—PI1 mabmromaercs nsa Tperna (puc. 9). [lepssorit 3
anx (VURI-1) orpakaer auddepenmuanuio radbopo-
WIAHON MarMbl B TITyOMHHOM OdYare, COMpPOBOXKIABIITY-
F0CSl aKKyMYJISIITMEN OJIMBMHA B HUKHEW 4acTH ovara u,
COOTBETCTBEHHO, IIJIaTMOKJIa3a — B BepxHel. CpenHuit
COCTaB JICHKOKPATOBOTO TabOpo Ha JaHHOW auarpam-
Me, TaKKe Kak M B CiIy4ae TpaxmOa3albTOB BEpPXHEY-
paNbCKOM TOMNIIN, OMU30K K COCTaBy OJUBUH-TIIIATHO-
KJIA30BOM KOTEKTHKH TPH BOXHOM AaBIEHUH 3 KOap.
Cpennuii cocTaB KBapIEeBBIX MOHIIOINOPUTOB BTOPOH
¢da3pl Ha AMarpaMMe pacroiaraeTcss B OJUBHHOBOM
moJie (B pe3ysIbTare BHICOKOTO KOJIMYECTBA HOPMATHB-
HOTO TumepcTeHa). [lopoasl CymecTBeHHO 00STHECHBI
KITMHOTTUPOKCEHOM, 9TO COOTBETCTBYET W JAPYFHM IIe-
TPOTEOXUMHUIECKUM O0COOECHHOCTSIM 3TUX MOPOJ, T. K. B
WX TIETPOTEHE3NCE CYIIECTBEHHYIO POJb UTPaia IMEH-
HO KpPHUCTAJTU3aIs KIMHOMHPOKCEeHa. B pesymbprare
OT CPEHETO COCTaBa dTUX IOPOA K CHEHHTAaM MOKHO
HameTuTh npyroi Tpera (VURI-2 wa puc. 9) B HU3KO-
KIIMHOTTUPOKCEHOBOM  0071aCTH AWarpaMMBbl. JTH Ke
TpEeH/IbI TPOsIBIIeHBI Ha quarpamme CaO—Sry» (puc. 6a).

[To MuHepanbHOMY cocTaBy Topojasl Bepxhe-
YpaJbCKOTO MacCHBa SBISIOTCS THUMUYHBIMHU TIPE-
craBUTENsIMA momoHuTOBON cepuu (Cypun, 1997).
[lo cBOMM METPOXMMHYECKHM W MHHEPAIOTHYECKUM
XapaKTEepPUCTUKAM OHH OTHOCSTCS K MOHIIOHHTOBOMY
(cyOmmenogyHoMy) TTOATUTTY KaheMUUISCKUX HHTPY3UB-
HeIX acconmanuii (Debon, Le Fort, 1983). M3yuenue
cOCTaBa MOPOJ000PA3YIOIMINX W AKIIECCOPHBIX MHHE-
pajoB mopoj (KIMHOIUPOKCEHOB, OWOTHTOB, aMdwu-
00JI0B, MAarHETUTOB | Jp.) W HCTOIH30BAaHUEC H3BECT-
HBIX T€OTepMOOapPOMETPOB TO3BOJIIIN 3HAYUTEITHHO
KOHKPETHU3UPOBATh MPECTaBIEHHS 00 UCTOPUU U Me-
xaam3Me (popmupoBaHus BepxHeypalbCKOro MaccHuBa
(Cypun, 1997).
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[lompem pacriaBa K TOBEPXHOCTH COMPOBO-
XKmancsi oOpa3oBaHHEM TPOMEXYTOYHOTO oOdyara Ha
mmyonnax 20-30 kM, B KOTOPOM OH TIpeTeprieBas 3Ha-
YUTENBHYIO ITU(PEepeHIINAIINIO0, COTTPOBOXKIAIONITYIOCS
OCaXJICHNEM BBICOKOJKEIIE3UCTHIX MUHEPATIOB (OJINBH-
Ha, KIMHOMMPOKCEHA, TUHTAHUCTOTO MAarHeTHTa) M Ha-
KOIIJICHHEM JIETYYHX KOMIIOHEHTOB IIPH TeMIleparype
1000-1200 °C. YcmoBus KpUCTAUIM3AIIMM B OYare
COOTBETCTBOBAJIM THUTAHOMAarHETHTOBOH (eppodartnu
(Depmrratep, 1987). B mampHelinmem, BHIUMO, odar
pasnenuics Ha JBa 0ojee MEIKMX oduara: B iepudepu-
YECKOM TIPUTIOBEPXHOCTHOM Odare, Kyaa OTIeNnIach
Ooree serkoruraBkas W (IIOWAOHACHIIIEHHAS YacTh
pacrmiaBa, mpoucxoania AuddepeHanns ¢ hpaxiu-
OHHPOBAHUEM TIOJICBOIIIAT-aM(MUOOTOBH acCOITHAITIH
MUHEpajoB. TakuMm ITyTeM OOpa30BAIMCH PACILUIABBHI,
WCXOIHBIE ISl PYAOHOCHBIX MarM BTOpoi (pa3wl BHe-
npenns. M3 Gomee «Cyxmx» mMarM B TIyOMHHBIX yC-
JIOBHSIX B PE3YNIbTaTe ABOJMIOIUH OYara 00pa3oBaInCh
CHUEHHUTOWIHBIE PACIIIABHI, BHEIPUBIIIHECS Ha MO3THEH
cTaui GOPMUPOBAHNS MAcCHBA TI0 KOHIICHTPHYECKO-
My pasiomy, 00pa3ysi BHEIIHIOI KOJBIIEBYIO HHTPY-
3ut0. [logoOHBIi MeXaHU3M 00pa30BaHUs B TPUHIINAIIC
TUMTUYEH UTS HIONIOHUT-TaTUTOBBIX MHTpY3uid (Tay-
coH, 1982). OxonuarenpHOE (HOPMUPOBAHUE MAacCHBa
MPOM30IIIO B THMHAOWCCAaTbHON 0OCTaHOBKE B YCIIO-
BHSIX, ITOTPAHUYHBIX MEXy MarHeTUTOBOM M MarHe-
TaTcomepxkamei deppodarmsavu (Deprmrarep, 1987)
npu gasiennn 1.5 x6ap n temmeparype 700-750 °C.
O4eBHIHO, OXJAKICHHE MAacCHBa COIPOBOXKIAIOCH
OCTaTOYHOH Jerazalnyeid MarMaTu4eckoro oyara, mpo-
JTOTDKAIOIIEICS TOCTAaTOYHO JIOTO TOCIe 3aTBEp/eBa-
Hus mopoxa. Ilocrmennee moaTBep)kIaeTCsl HaTUYUEM
PEJIMKTOB KPOBJIM MAaccHBa CpEIN 3aMEMIaloIInX ee
BTOPUYHBIX KBAPIIUTOB.

HOBBIE JAHHBIE O BO3PACTE
BEPXHEYPAJIbCKOI'O KOMIIJIEKCA

[peacrariieHust 0 BO3pacTe BEPXHEYPATbCKOTO
WHTPY3UBHOTO KOMILJIEKCA JIO HACTOSIIECTO BpeMeHH Oa-
3UPOBAJIUCH Ha pe3ynbratax Rb-Sr m30XpoHHBIM aHa-
nu3a, BeIMOMHEHHBIX B.M. lopoxkanunsiM (Canxos,
Murtpodanos, 1994). M3oxpoHa paccauTaHa Mo CeMH
TOYKaM, TIOJYUYCHHBIM B Pe3yNbTare aHaju3a MpaKTH-
YECKH BCEX HamOoliee pacrlpoCTPaHEHHBIX Pa3HOBH/I-
HOCTel mopon BepxHeypanhckoro maccuBa (cyoOrme-
JIOYHOE OJINBHHOBOE Tab0p0, MOHITOHHUTHI, KBapIICBBIC
MOHIIOHUTBI, KPYIMHOMOPGUPOBBIE CHEHUTHI U TPaHO-
cuenutsl). [lomydaennoe 3HageHue (362 + 9 MiH JieT)
oTBeyaeT (HhaMEHCKOMY BEKy TMO3JHEr0 JICBOHA M CO-
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Puc. 10. Pesynsrarer U-Pb (SHRIMP-II) natupoBanws UpKOHA U3 KBAPIIEBBIX CHEHUTOB TPeThel (pa3el BepxHeypanbckoro

MaccuBa (poba 22124-1).

DIIIUIICH] TOKA3bIBAIOT M30TOIMHBIC OTHOIIICHHS B HHAWBUAYATIbHBIX KPUCTAJIJIAX HUPKOHA, C y‘IéTOM NOTrpeHIHOCTHU U3MEpEe-

HUH; N — KOJINYECTBO U3MEPEHUH.

Fig. 10. Results of U-Pb (SHRIMP-II) dating of zitcon from quartz syenites of the third phase of the Verkhneuralsk pluton

(sample 22124-1).

Ellipses show isotope ratios of individual zircon crystals taking into account the measurement error; n is the number of

measurements.

IIacyeTcst ¢ JIPYTUMH TeOJIOTUYECKUMU JIaHHBIMH, B
TOM YHCJIEe, C BO3PACTOM KOMArMaTU4HBIX BYJIKAHHTOB
BEPXHEYPAIBCKOHN TOJILH.

Hamy m3yueHbl UUPKOHBI W3 MOP(OUPOBHUIHBIX
KBapIEBBIX CHEHUTOB TPeThell (ha3bl BEpXHEYPaIbCKOTO
komriuiekca. CTpykTypa mopobl moppupoBHIHAS, TEK-
cTypa MaccuBHasl. [Topoyia ciokeHa (eHOKpHCTAIIIAMH
TUIArMoKIIa3a (10 5 MM) W KOPPOIMPOBAHHOTO KAJIUEBO-
r0 IOJIEBOTO INIATa, KOTOPhIe CIIEMEHTHPOBAHBI Mell-
KO3EPHHCTBIM arperaroM IUIariokjia3a BTOpOM reHepa-
[IUH, KBaplia U XJIOPUTHU3UPOBAHHON POTOBOI OOMaHKH.
CrpyKTypa OCHOBHOW MAacChl —MHKpPOAJUIOTPHOMOP(-
HO3epHHCTas. B HeOOoNbmIMX KoIMWYecTBaX HaOIIoma-
IOTCSl OMOTUT M MYCKOBHUT, a TaKKe MENKas OOWiIbHas
BKPAIUICHHOCTh MarHETHTA ¥ CIMHIYHBIC 3ePHA PyTHIIA.

BrlnenieHHbIe IUPKOHBI — CBETIO-PO30BBIC U
MpO3pauHble, KENThIC M TONYNPO3pPAYHbIC MM MYT-
Heie. [TocnenHue npeacTapistoT co0oit 00JIOMKH CyOu-
JUOMOP(HBIX JITTMHHOIIPU3MATUYCCKUX KPUCTAIUIOB,
OOJNILIIMHCTBO C TpeurHamMu. [JInHa NUPKOHA Bapbu-

pyet ot 214 mo 550 MkM. B KaromHo# TFIOMUHECIICHIINN
[IUPKOHBI XapaKTePU3YIOTCS YMEPEHHO-SIPKUM U yMe-
PEHHBIM CBEYCHUEM M MarMaTH4eCKOW 30HATHLHOCTHIO
umn ee cinenamu. Ilo pesynsraram U-Pb narmpoBanus
IUIST BCEX WM3MEPCHHBIX ITUPKOHOB TOJIYYEH KOHKOP-
MaHTHBIA Bo3pacT 360.7 £+ 2.3 muH. et (tabmn. 4, puc.
10). Conepxanust U B Hux coctapisitorT 165-1055 r/T,
Th — 108-1092 1/T npu HE3HAYUTENBHBIX BapHAILIUIX
Th/U ornomenust (0.62—1.07). [lony4yeHHsle TaHHbIC
MTOJITBEPIKIAIOT TTO3THEACBOHCKHUI ((paMEHCKU) BO3-
pacT BEpXHEYpaIbCKOTO KOMILICKCA.

PYJIOHOCHOCTb BEPXHEYPAJIbCKOI'O
KOMIUIEKCA

[lo BemonmHeHHBIM Hamu pacueram B 1990 r,
3amacel MeIu Ha BepxHeypanbCKoM pymonpOsBICHUN
cocrasiitoT 220 ThIc. T. Pacuer caenan i miomanu
pynormnposiieHusi, papaoit 0.23 km? 1o mryounst 300 M
(BCKpBITBIN pa3pe3) MpU CPEIHEM COACPKAHUU MEIN
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0.3% (Irettnbepr u ap., 1990¢). HeBricokue 3amachl,
BO3MO)KHO, OOBSACHSIOTCA JIera3anieil MarMaTuaeckoro
odara Ha TIPOMEKYTOUHOH cTannu audQepeHITnaIim.

Bo Bpems mouckoBwix pabor (Kymmos m mp.,
1983) Obuta HoryreHa omuoKa, MOCKOJIBKY BCE TIPO-
OBI OBLTH TIPOTTYIIICHEI Yepe3 IITHEKOBBIE IPOOMIIKH, ITO
HEOITyCTUMO TSI TTpo0 Ha MonmubaeH. Hamu BpyuHyo
OBITH pacTepTHI IBE MPOOBI M3 ITyOOKHUX TOPHU30HTOB
PYZIIOTIPOSBIICHHSI, OTOOPAHHBIX W3 CEPHUIUT-KBapIie-
BBIX METAaCOMAaTHUTOB C BHIMMBIMU MOJTUOJICHUTOBBIMU
MPOXKAIKAMH, XUMHUYECKUH aHAIN3 KOTOPHIX TOKa3al
BbIcOkne (pymaHble) comepxanust Mo (0.10 u 0.12%).
OTH pe3ynbTaThl COTNIACYIOTCS C MHEHHEM O TOM, YTO
OCHOBHBIE TIEPCIIEKTUBBI PYTOTPOSIBICHUS CBA3aHBI C
MOJINOICHOBON MUHEpaTN3auei, KoTopas cocpeno-
TOYeHA MPENMYIIECTBEHHO Ha TIIyOOKHUX TOPH30HTaX
pynnoro mons (CamuxoB u np., 1994). JleiicTBUTENb-
HO, MOJTUOIEH-METHO-TIOP(UPOBBIC MECTOPOKIACHHSI C
HaUOONBITNMH KOHIIEHTPAISIMI MO OOBIYHO CBS3aHBI
WMEHHO C KBapIeBEIMH MOHIIOHUTAMH W MOHIIOHHT-
nopdupamu (Kpusiios, 1983). B monb3y 3Toro Takke
CBUJICTEIILCTBYET TOBBIIIEHHAS KOHIEHTpanust F u
CO, B am¢pubonax n HakoruieHne F B amature U3 mo-
PO PYTOHOCHOTO IITOKA B PATY OT CPEAHHUX K KHCITBIM
pasnoBumHocTsIM (I'pabexeB, benropomckuit, 1992),
YTO MOXKET pPacCMaTPHUBATHCS KaK IPSIMOE YKa3aHHE
Ha UX MOTEHIHAIBHYIO pyIOHOCHOCTH. [lo mpenBapu-
TETHHOHN OlIeHKEe, HA OCHOBAHWH BHIIIE TTPUBEICHHBIX
MapaMeTpoB U TPHU CPETHEM COAEPKAHMU MOIHOICHA
oxono 0.1%, 3amacet Mo Ha pyaoNpOsSBICHHHA MOTYT
COCTaBJIATH 0KOJIO 70 THIC. T, YTO COOTBETCTBYET CPE/JI-
HEMY TI0 pa3MepaM MEeCTOPOXKACHHUIO, OTHAKO B OTHO-
IeHnN MoHnO/ieHa BepxHeypaiabckoe MposBIeHHE 10
CHUX TIOp B IOJDKHON Mepe He OIIEHEHO.

3AKJIFOYEHUE

Ha ocHOBanWmM MWHEpaIOTHYECKHX, IMETpore-
OXMMHYECKHX M H30TOMHO-TEOXUMHYECKHUX JTaHHBIX
YCTaHOBJIEHO, YTO TOPOABI BEPXHEYPATbCKOH BYII-
KaHO-TUTYTOHUYECKOM acCOIMallid HWMEIOT ITO3/IHe-
NeBOHCKMH ((haMeHCKHWiT) BO3pacT W TPHHAIJICKAT
OCTPOBOIYKHOU IIOIIOHUTOBOM CEPUM, TUITUIHOM JIJIs1
Pa3BUTOMN U 3peyiof CTajuil pa3BUTHUS OCTPOBHBIX JIYT.
[TpomyKTHI TIOMIOHUTOBOTO MarMaTu3Ma MpUypOYeHBI
K 3amajHoi yactu BoctouHo-Marautoropckoi maie-
OOCTPOBHOM JIyTH, 9TO MO3BOJISET MPEATIONOKHUTH, YTO
3armajHas 9acTh YKa3aHHOW TyTH SBISAETCS THIJIOBOH, a
BOCTOYHAS — PPOHTANTBHON. DTO SIBIIAECTCS apTyMEHTOM
B TIOJIB3y pa3BMBAaEMOW HAMHU MOJETH (pOpPMHUPOBaHUS
STOW OCTPOBHOHM JYTH HAI 30HOW CYONMYyKIIMH 3armaj-
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HOTO (B COBPEMEHHBIX KOOpJWHATAX) MMaeHuUs, a BCeH
Marnutoropcko-Myropxapckoi OCTPOBOIYKHOM
CHUCTEMBbI — KaK JJBOWHON OCTPOBHOM Jyrd HaJ JIByMs
MOCIIEZIOBATEIbHO BO3ZHUKIIUMHE JIPYT 3a ApPyroMm (B
pe3yabpTare Mepeckoka) 30HaMH CYOIYyKIIHHA TPOTHBO-
TTOJIOKHON BEPTreHTHOCTH. DTO TPEACTABICHHUE Oa3u-
pyeTcsi, TIaBHBIM 00pa3oM, Ha JAHHBIX O MUTPAIHA
Marmarndeckoro (poHta B Boctouno-MarHurorop-
CKOM Jlyre B 3amajJlHOM HampablieHuH. Takke mokasa-
Ha BO3MOKHASI TIPOMBINIJICHHAS MOJIHUOJEHOHOCHOCTh
Bepxneypanbckoro Maccuga.
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