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Abstract: The article reports on the geological, mineralogical, geochemical and isotope-geochemical studies of grani-
toids (charnockites) from the Tatarnikovsky massif located in the northern part of the Baikal uplift of the Siberian cra-
ton basement. The age of the studied granitoids is 1.85 Ga. Like other unmetamorphosed granitoids and associated vol-
canic, the granitoids dated 1.88-1.84 Ga are abundant in the southern area of the Siberian craton. These rocks are a part
of the South Siberian post-collisional magmatic belt. The Tatarnikovsky granitoids form a series of small massifs con-
fined to the Davan tectonic zone. However, unlike the rocks of the Davan zone, these granitoids have not been subjected
to dynamometamorphism, mylonitization and metasomatism, and seem younger than the geologic structure of this
zone. The formation of granitoids coincides in time with the youngest formations in the North Baikal volcanoplutonic
belt (1.85-1.84 Ga). The Tatarnikovsky granitoids have two facies varieties - coarse-grained and medium-fine-grained
porphyric, the transition being gradual. Considering the mineral composition of the granitoids, specifically the presence
of orthopyroxene, these rocks can be classified as charnockites. The research results presented in this article are based
on the study of charnockites in the Tatarnikovsky massif, the largest in the Tatarnikovsky complex. The chemical com-
position of the Tatarnikovsky coarse-grained granitoids corresponds to monzonite and syenite, and fine-grained
porphyry granitoids are granosyenite. All the studied granitoids are close to alkaline and calc-alkaline, metaluminous
(ASI=0.83-0.97), ferrous (FeO*/(FeO*+Mg0)=0.86-0.89) granite, with high concentrations of Nb, Y, Zr, and Ba, and
low concentrations of Sr. According to their geochemical characteristics, the Tatarnikovsky granitoids correspond to
A-type granite. These rocks show negative values eNd(t)=-1.4...-3.5 and model age TnaDM=2.4-2.5 Ga. The tempera-
ture estimated for the initial stages of crystallization of granitoid melts suggests that granitoids formed at high tem-
peratures, 890-960°C (i.e. the zircon saturation temperature). The granitoid melts crystallized in hypabyssal condi-
tions at the pressure of 2.2-2.9 kbar, as well as in conditions of low or moderate oxygen fugacity. According to the
mineralogical, geochemical and isotope-geochemical data, the Tatarnikovsky charnockite could have resulted from
melting of mafic rocks from the lower crust (gabbroid, and ferrodiorite) which are products of differentiation of the
tholeiitic mantle magmas that had intruded into the base of the continental crust. Taking into account the high con-
centrations of Ba and the positive anomalies of Eu in the distribution spectra of rare-earth elements (REE) of the
coarse-grained granitoids, it can be suggested that these granitoids are the products of partial melting of the crustal
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mafic source. The fine-grained porphyry granitoids with higher silica contents and lower Ba and Zr contents than
those in the coarse-grained granitoids, as well as the negative anomalies of Eu in the REE distribution spectra, are the
products of fractional crystallization of the granitoid melt. With regard to formation of the unified structure of the
Siberian craton, the geodynamic setting for formation of the Tatarnikovsky charnockite is considered as post-
collisional extension due to the fact that these rocks belong to the South Siberian post-collisional magmatic belt. How-
ever, on a more local scale of the Baikal uplift of the Siberian craton basement, we suggest that the intercontinental
rifting setting was in place during the intrusion of the Tatarnikovsky granitoids, the rocks of the North Baikal vol-
canoplutonic belt, the granitoids of the Primorsky and Achadsky complexes that cross the rocks of the Akitkan fold
belt, collision events in which ceased 1.98-1.97 Ga ago.

Key words: charnockites; A-type granires; geochemistry; continental rifting; post-collisional extension;
Early Proterozoic; Siberian craton

IIETPOTEHE3UC U CTPYKTYPHOE I10JIOKEHUE PAHHENIPOTEPO30MCKUX
YAPHOKHUTOB TATAPHUKOBCKOI'0 KOMIIJIEKCA KO?KHO-CUBUPCKOI'O
MOCTKOJI/IN3UOHHOI0 MATMATHYECKOTO MOACA CUBUPCKOI'0O
KPATOHA

T. B. loHckas, A. M. Ma3yka63o0B, J.II. ['1agkouy6

HHcmumym semHoll kopwl CO PAH, Hpkymck, Poccust

AHHoTanuA: B craTbe NpUBOAATCA pe3yJIbTAThl [€0JIOrMYECKOr0, MUHEPAJIOTHYeCKOT0, FeOXMMHUYECKOT0 U U30TOIHO-
reoXMMHYEeCcKOro U3y4yeHHusl TPaHUTON/0B (YJAPHOKHUTOB) TATAPHUKOBCKOI'O KOMIIJIEKCA, PACIIOIOKEHHOT'0 B CEBEPHOH
yactu balikanbckoro kpaeBoro BbicTyna ¢pyHgaMmenTa CHOUpPCKOro KpaToHa. 'paHUTOMABI UMeT Bo3pacT 1.85 mipg,
JIET ¥ MO 06HO APYrUM HeMeTaMOpPU30BaHHBIM I'PAaHUTON/IAM U aCCOLMUPYIOIMM C HUMH BYJIKAHUTaM C BO3pacTOM
1.88-1.84 mupp JieT, IKMPOKO PacCIpOCTPaHEHHBIM B Mpejiesax I0KHOW yacTh CHGUPCKOro KpaToHa, BXOJAT B CTPYK-
Typy H0HO0-CHOGUPCKOro MOCTKO/UIM3MOHHOTO MarMaTH4ecKoro mosica. [paHUTOUAbl TaTApHUKOBCKOTO KOMILIEKCA
06pa3yloT cepyio HeGOJbIINX MAacCUBOB, MPUYPOYeHHBIX K /laBaHCKOW 30He cMATHA. OHAKO, B OTJIMYHE OT MOPOJ,
JlaBaHCKOM 30HBI, TPAaHUTON/IBI HE IO/ BepPXKEeHBI IpoLjeccaM AUHaMoMeTaMopdr3Ma, MUJIOHUTH3ALUHN U METaCOMAaTO-
3a, YTO YKa3bIBaeT Ha UX pOPMHpPOBaAHHE NOCJIE CTAHOBJEHHS CTPYKTYPbl 3TOH 30HBI. O6pa3oBaHUE I'PaHUTOUJOB
COBIIAJIAET 10 BpeMeHH ¢ GopMHpOBaHHEM HauboJiee MoJIObIX 06pasoBaHMil CeBepo-BalKalbCKOro ByJIKAHOIIYTO-
Hu4deckoro nosica (1.85-1.84 mupy siet). Cpeju rpaHUTOUIOB TaTAPHUKOBCKOI'O KOMILJIEKCA BbIAENSIOTCS Be daru-
aJIbHble PAa3HOBHU/JHOCTH C IIOCTENEHHBIMU NEPEXOAAMU: KPYMHO3EPHUCTbIE TIOPOAbI U CPEIHE- U MEJIKO3EPHUCThIE
nop¢$upoBbie NOPOAbl. MUHEPA/IBbHBIN COCTaB FPAHUTOM/0B, @ UMEHHO NPUCYTCTBHE B HUX POMBUYECKOT0 TUPOKCEHA,
M03BOJISIET OTHOCUTb UX K YapHOKHTAaM. Pe3ysbTaThl, Ipe/cTaBJeHHbIE B CTAThe, OCHOBBIBAIOTCSA Ha U3yYEHHUH Yap-
HOKHTOB B CAMOM KpPYNHOM M3 MacCHBOB TaTapHUKOBCKOTO KOMIlJIeKca — TaTapHUKOBCKOM MaccuBe. KpynHo3epHU-
CTble rpaHUTOM bl TaTapHUKOBCKOI'0 MacCHBa 110 CBOEMY XMMHYECKOMY COCTABY COOTBETCTBYIOT MOHLIOHUTAM U CHe-
HUTaM, a MeJIKO3epHHUCThbIe MOPPHUPOBbIE TPAHUTOU/Ibl — FPAHOCHEHUTAM. Bce rpaHUTOUBI 110 COCTaBY GJIM3KH Iie-
JIOUHBIM U W3BECTKOBO-IEJOYHBIM, YMepeHHO-TIMHO03eMUCThIM (ASI=0.83-0.97), xkene3ucteiM (FeO*/(FeO*+Mg0)=
=0.86-0.89) rpaHuTaM. MccieioBaHHbIE TOPO/Jbl XapaKTEPU3YIOTCS BBICOKMMU KoHLieHTpauusamu Nb, Y, Zr, Ba u no-
HW)KEHHBIMU COZlepXKaHUAMHU St. IIo CBOMM reoXMMHYECKHM XapaKTePUCTHKaM IOPOAbl COOTBETCTBYIOT IpaHUTaM
A-tuna. [IpoaHa/M3MpoOBaHHbIE TPAaHUTON/bI TaTAPHUKOBCKOrO MacCHBa XapaKTePU3YIOTCA OTPULIATENbHBIMH BeJIH-
yuHaMu eNd(t)=-1.4...-3.5 u MogebHBIM Bo3pacToM TnaDM=2.4-2.5 muippA JieT. OLieHKa TeMIepaTyp HayabHbIX CTa-
JUH KPUCTA/UIM3ALMH IPAaHUTOMAHBIX PACIlJIaBOB IOKasasa, YTO GOPMHUPOBAHUE TIPAHUTOUZOB IPOUCXOJUIO NP
BBICOKHMX TeMIepartypax — 890-960 °C (TeMnepaTypa HacbllleHHs paciaBa [UPKoHOM). Kpucrannnsanus rpaHuTo-
HJHBIX PACIJIAaBOB OCYIIECTBJ/IAIach B rUNabuccalbHbIX YCJIOBUAX NPU AaBaeHUU 2.2-2.9 k6ap, a TaKKe B YCIOBUAX
HU3KOM WM yMepeHHOM QYrHTHBHOCTH KHMC/I0POZAA. MHHepasorudyeckre, reOXMMHYeCKHe U H30TONHO-TeOXHMH-
YyecKHe JaHHble CBU/IETENbCTBYIOT O TOM, YTO YaPHOKHUTBI TaATAPHUKOBCKOIO KOMILJIEKCA MOIJIM ObITb 06pa30BaHbI 3a
CYeT IJIaBJIeHUsI MadpUIeCKUX NOPOJ HMKHeH KophI (rab6pouioB, GeppoJHOPUTOR), KOTOPBIE 661N CGOPMUPOBAHbI B
pe3ysbTaTe fuddepeHIMANNN MAHTHHHBIX TOJEUTOBBIX MarM, BHEPUBIINXCS B OCHOBaHHE KOHTHUHEHTAJbHOH KO-
pbl. Boicokue koHUeHTpanuu Ba u mosioxuTtesnpHble Eu aHOMa/MKM Ha CHEKTpax pacupesiesleHUsl pefiKo3eMesbHbIX
aseMeHTOB (P33) KpyNmHO3epHUCTBIX TPAHUTOU/IOB MO3BOJISIOT JOMYCKaTh, YTO IPAaHUTOHU/AbI GOPMHUPOBATHUCH MO-
CPe/CTBOM YaCTHUYHOIO IUIABJIEHUS KOPOBOro MadHUYECKOTr0 UCTOUYHHUKA. MeJIKo3epHHUCThIe TOPPUPOBbIE TPAHUTOU-
JIbl, 0OOHapyKMBaroLue 60Jiee BEICOKHE COZlepKaHHUsI KpeMHe3eMa U 60Jiee HU3KHe coZiepkaHus Ba, Zr no cpaBHeHHIO €
KPYITHO3€pPHUCTBIMU Pa3HOCTAMHY, a TAKKe OTpHUIaTe/bHble Eu aHOMa/luK Ha crieKkTpax pacnpezeneHus P33, 6bu1u
o6pa3oBaHbl B pe3ysbTaTe QPAKIMOHHOW KPHCTA/UITM3ALMHM IPAHUTOUAHOIO paciviaBa. B mMacurrabe cTaHOBJIEHHUS
eJUHOH cTpyKTyphbl CHOMPCKOro KpaToOHA reoiMHaAMHYecKass 06cTaHOBKA pOpPMUPOBAHHUSA YapHOKUTOB TaTapHUKOB-
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CKOTO KOMIIJIEKCa pacCMaTPUBAETCsl KaK MOCTKOJVIM3UOHHOE PACTsXKeHHe Ha OCHOBAaHUM UX NPUHALJIEXKHOCTH K H0x-
HO-CHOGMPCKOMY OCTKOJIJIM3MOHHOMY MarMaTHieckomy nosicy. OfHako B 60Jiee JIoKaJbHOM MaciuTabe Balikaabckoro
BbICTyNa QyHJaMeHTa KpaTOHA BHeJpeHHe IPAaHUTOM/I0B TaTapHHUKOBCKOrO0 KOMILJIEKCa, TaK ke Kak nopoj Cesepo-
Baiika/ibcKoro ByJIKAHOIIyTOHUYECKOrO Nosica, FPaHUTOMA0B NPUMOPCKOro M a64a/iCKOro KOMILJIEKCOB, llepeceKaro-
IIMX NOPOAbl AKUTKAHCKOI'0 CK/JIaA4aToro nosica, KOJJIM3MOHHble COObITUS B KOTOPOM 3aBePLIMJIMCh HA BpeMEHHOM
py6exe 1.98-1.97 MspA €T, IPOUCXOAUJIO B 06CTaHOBKE BHYTPUKOHTHHEHTAJNILHOTO pUdTOreHesa.

KiroueBble c/10Ba: YapHOKUTHI; TPAHUTHI A-THIA; F€OXUMHUS; BHYTPUKOHTUHEHTA/IbHBIN pudTOreHes;
MOCTKOJITU3MOHHOE PacTshKeHHe; paHHUHM NpoTepo3oi; CUOUPCKUI KpaTOH

1. BBEJEHME

['paHUTOU/IBI U ACCOIUUPYIOLIME C HUMHU BYJIKAHU-
Thbl ¢ Bo3pacTtoM 1.88-1.84 muipA JieT LIMPOKO pacnpo-
CTpaHeHbI B Ipejiesax 10KHOW yacTy CUGHUPCKOTo Kpa-
TOHA U 06beAUHAITCS B eAuHbINA HHO-CUOUpPCKUI
MOCTKOJITIM3UOHHBIA MarmMaThudeckuil mnosic (puc. 1)
[Larin et al, 2003]. B HacTos1lee BpeMs yCTaHOBJIEHO,
yto mopoabl HkHO-Cubupckoro mnosica QpUKCUPYIOT
OKOHYATEeJIbHYIO CTAINI0 CTAHOBJIEHUS CTPYKTYphI CU-
OUPCKOr0 KpaTOHA M, BO3MOXXHO, OTPaXKalT IpoLecc
€ro BXOX/IEHUS B NAJIEONPOTEPO30HUCKUIN CYyTIEPKOHTH-
HeHT Koaymo6us [Didenko et al, 2009; Donskaya et al,
2013a]. 'paHuTOUbI U BYJIKAHUTHI JJAHHOTO MOsIca Xa-
paKTepHU3YIOTCA OOJIBLUIMM pPa3sHOOOpPa3veM COCTABOB,
Py 3TOM CpeAu HHUX NMpeo6JalaloT Pa3HOCTH C reo-
XUMHUYECKUMH XapaKTEepPUCTUKAMHU T'PaHUTOB A-THUNa
[Donskaya et al, 2002, 2003, 2005, 2008, 2014; Larin et
al, 2000, 2003, 2006, 2009; Levitskii et al, 2002; Nozh-
kin et al, 2003; Turkina, 2005; Turkina, Kapitonov,
2017; Turkina et al, 2003, 2006]. MakcuMaJsibHbIE Ba-
pUalMy COCTaBOB OGHAPYKHMBAIOT MarMaTH4eCKHe To-
poabl BuprocuHckoro 6soka [IprcasHCKOro BBICTYMA,
CpeJid KOTOPBbIX OTMEYalTCsl TPAHUTOU/bI U BYJIKAHU-
Thl TMPAKTHUYECKH BCEX TeOXUMHUYECKHUX THUINOB [Don-
skaya et al, 2014; Levitskii et al, 2002; Turkina, 2005;
Turkina et al,, 2003, 2006]. HanpoTuB, MarMmaTu4ecKue
MOPO/ibl, UMEIOIIHE TOJILKO JIMIIb COCTaBhl, GJIM3KHE
rpaHuTaM A-tuna, QUKcUpylOTCc B mnpejesax baii-
KaJIbCKOTO BbIcTyna ¢yHJaMeHTa KpaToHa [Donskaya
et al, 2003, 2005, 2007; Larin et al, 2003; Neymark et
al, 1998; Petrova et al, 1997; Savel’eva, Bazarova,
2012]. llocTkoNIM3MOHHBIE TPaHUTOU/ bl Balikaibcko-
ro BbICTyIA O0'beJUHSIIOTCS B HECKOJIBKO KOMILJIEKCOB:
MPUMOPCKUM, UPEJbCKUM, ab4YaJCKUHA U TaTapHUKOB-
ckuit [Donskaya et al, 2003, 2005; Neymark et al.,, 1991,
1998; Petrova et al, 1997; Poller et al, 2005; Savel’eva,
Bazarova, 2012; Sryvtsev et al, 1980]. I'paHuTOUIbI
KaXKJJ0T0 KOMILJIEKCa, HECMOTPS Ha OTHECEHUE K OJ[HO-
My TE€OXHMHYECKOMY THIY, OGHAPYKHUBAKOT psj Cre-
UPUIECKUX XapaKTepUCTHK. B dacTHocTH, cpenau
IPAaHUTOU/IOB MPUMOPCKOr0 KOMILJIEKCA OTMEYarTCs
panakuBUNOJ00HbIe 06pa3oBaHus [Donskaya et al,

2003, 2005; Savel’eva, Bazarova, 2012]. T'paHuTO/bI
UPEeJIbCKOTO KOMILJIEKCA MPOCTPAHCTBEHHO acCCOIUM-
PYIOT C 6JIU3KMMH UM IO BO3PACTy M COCTAaBY BYJIKa-
HUTAaMM aKUTKaHCKOH CepHU U COBMECTHO BXOJAT B
coctaB CeBepo-balKasbCKOT0 BYJIKAHOIJIYTOHUYECKO-
ro nosica [Donskaya et al, 2005, 2008; Larin et al., 2003,
2006; Neymark et al, 1991, 1998]. ['paHuThl ab4ajCcKoO-
ro KOMILJIEKCA COCTABJISIOT €IUHYI0 BYJIKAHOILJIYTOHH-
YeCKyl0 acCOLMALMI0 C BYJKaHUTAaMU HJIOBHUPbCKOMN
cBUTHl (A64ajackuil nosic) [Neymark et al, 1998]. I'pa-
HUTOUJbl TAaTAaPHUKOBCKOTO KOMILIEKCA, €JUHCTBEH-
Hble CpeJu BCeX IMOCTKOJIIN3UOHHBIX TPAaHUTOUOB
[0>kHO-CHUOUPCKOr0 MOCTKOJUIM3UOHHOTO MarmaTuye-
CKOTO Mosica, ObLIM OTHECEHBI K IpyIile YapHOKUTOB
[Sryvtsev et al, 1980; Larin et al, 2009]. YapHOKHUTHI —
OpTONHUpOKCeHCcoAepKamue (Wad, pexe, GasjauTCco-
Jlepkalye) rpaHUTOMU/Ibl, TPEUMYIECTBEHHO aCCOIU-
HpYyIoIIMecs C TPaHyJIMTaMM, HO MHOT]a 06pa3ylolye
HeMeTaMOpPG®HU30BaHHbIe UHTPY3UH, BHeJpEeHHE KOTO-
PbIX MMEJI0 MeCTO B Pa3/IMYHbIX TEKTOHHUYECKHUX 006-
ctaHoBkax [Frost C.D., Frost B.R, 2008]. Takoi He-
0OBIYHBIN (YapHOKUTOBBINA) COCTAB MOCTKOJJIU3UOH-
HbIX TPAaHUTOM/IOB TAaTAPHHUKOBCKOTO KOMILJIEKCA JaJl
OCHOBaHHWe ISl ONpejesIeHUsI IeJU U 3ajJlad HacTos-
L[ero uccjenoBaHus. B craTbe, Ha OCHOBAHUU JieTajb-
HOrO H3y4YeHHUs T'e0JIOTHUYEeCKOro IOJIOKEHHUs] T'paHU-
TOUJIOB TaTapPHUKOBCKOI'O0 KOMILJIEKCA, MX IeTporpa-
dUvecKnX, MUHEPAJIOTUYECKUX U TE€OXUMHYECKHUX Xa-
PAKTEPUCTHUK, TPUBOJUTCA OlleHKa BO3MOMXHBIX HC-
TOYHUKOB T'PAHHUTOHUJHBIX PACIVIaBOB M YCJOBHUH HX
KPHUCTA/UIM3AIUHY, a TAKXKE pacCMaTPUBAETCSA Te0JIOTH-
yeckasl CUTyalusi B perMoHe Ha MOMEHT BHeJIpeHUs
YAapHOKUTOB.

2. TEOJIOTMYECKOE CTPOEHUE PAMOHA
PACITPOCTPAHEHHUA TPAHUTOUJ0B
TATAPHUKOBCKOTI'O KOMIIVIEKCA U
BO3PACT TPAHUTOH/I0B

'paHuTON/ bl (YAPHOKHUTBI) TATAPHUKOBCKOTO KOM-

IJiIeKca 06pa3yloT cepuio HeGOJIbIIMX MAacCMBOB B ce-
BepHOM YacTu balikanbckoro kpaeBoro BbicTyna ¢pyH-
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Puc. 1. CxeMa OCHOBHbBIX TEKTOHUYECKUX 371eMeHTOB CUOMPCKOT0 KPaTOHA M BBIXO/Ibl pAaHHENPOTEPO30MCcKUX mopo Hx-
HO-CHUGHUPCKOro MOCTKOJUIM3UOHHOTO MarMaTU4YecKoro nosica (MoguduuupoBaHHas nociue [Rosen, 2003; Gladkochub et al,
2006; Larin et al,, 2003]).

1 - ocHOBHBbIe cynepTeppelHbl (IPOBUHIMM); 2 - paHHENPOTePO30icKUe CKIaAyaTble Nosica; 3 — LIOBHbIe 30HbI; 4 — BBICTYNIbI QyHJa-
MeHTa; 5 - paHHenpoTepo3oiickue nopoAbl H0xkHO-CHGUPCKOro MOCTKOJIIM3MOHHOIO MarMaTuhdeckoro nosica. llugpsl Ha pucyHke B
Kpy»Kax: 1 - AHrapckui ckjiajuaThli nosic; 2 - AKUTKAHCKUN CKJIag4aThli nosic. BykBel Ha pucyHke: bup - buprocunckuii 6ok Ilpuca-
SIHCKOT0 BbICTYNA; b - Balika/bCKUH BBICTYIL.

Fig. 1. Schematic map showing the main tectonic elements of the Siberian craton and the distribution of the Early Proterozo-
ic rocks of the South Siberian post-collisional magmatic belt (modified after [Rosen , 2003; Gladkochub et al, 2006; Larin et
al, 2003]).

1 - main superterranes (provinces); 2 - Early Proterozoic folded belts; 3 - suture zones; 4 - basement uplifts; 5 - Early Proterozoic rocks
of the South Siberian post-collisional magmatic belt. Circled numbers: 1 - Angara folded belt; 2 - Akitkan folded belt. Letters: Bup -

Biryusa block of the Prisayansky uplift; b - Baikal uplift.

JaMeHTa CU6UPCKOTrO KpaToHa W NpUypoyeHbl K Jla-
BaHCKOM 30He cMATHUA [Sryvtsev et al., 1980] (puc. 2, 3).
JlaBaHCcKasi 30HA CMATHSA MpPEACTaBAsIeT COG0M KOH-
TPOJIMPYEMYIO CUCTEMOU Pa3IOMOB Cy6MepHUIUOHAb-
HYI0 30HY, CJIO)KEHHYH TeKTOHU3WUPOBAHHBIMH, JIMHA-
MOMeTaMOpP(PU30BaHHBIMY, MHJIOHUTH3UPOBAHHBIMU
M MeTacoMaTU3WUPOBAHHBIMH MOPOJAAMH, 06pa3oBaH-
HBIMH 110 paHHEPOTEPO30MUCKUM MOPOJIaM YYHCKOHN U
CapMMUHCKOM cepui, apxelCKUM - paHHENpPOTepO30H-
CKUM (7) mJarMorpaHdTaM, a TakKXKe M0 paHHeNpoTe-
pPO30MCKUM 00pa30BaHUAM HIDKHUX 4YacTed paspesa
AKUTKAHCKOUW CEpUU U TPAHUTOUJIAM UPEJLCKOT0 KOM-
mwiekca CeBepo-balKanbCcKOro BYJIKAHOIIYTOHHYE-
ckoro mosica [Sryvtsev et al, 1980; Kushch, Makrygina,
2014).

B ceBepHOU YacTU MOJIOCHI BBIXO/I0B TPAaHUTOU/OB
TaTapHUKOBCKOr0 KOMIJIeKca (Ha mupoTe p. OKyHal-
Ka) TPaHUTOMU/bl KapTUPYIOTCA B GOpMe MeJIKUX U30-
MEeTPUYHBIX TeJ IJIoLaJblo 0 2-5 KMZ B 10’kHOH ya-
CTH pacroJiaraeTcsi caMblil KpynHbId TaTapHUKOBCKUM
MaccUB IJIoIaAbo 98 kM2 B mJiaHe 3TOT MaccuB UMe-
eT CJI0KHYI0 HellPaBUJIbHY0 GOPMY U COCTOUT U3 ABYX
KPYIHBIX TeJI, COeJJUHEHHBIX Y3KHUM MepelieiKoM.

[Topoabl TaTapHUKOBCKOIO KOMILJIEKCa NpesCcTaB-
JIeHbl PerMMyleCTBEHHO KBaplieBbIMU MOHLOAWOPH-
TaMH, KBapLe€BbIMU MOHLIOHUTAaMH{ U TPAaHOJUOPUTAMHU
[Sryvtsev et al, 1980; Larin et al, 2009]. Cpeau rpaHu-
TOWJIOB BblJENATCA JABe dalhalbHble Pa3HOBU/HO-
CTH C NIOCTeNEeHHbIMU Nepexo/JaMU: KPYTHO3epHUCThIe
IOpPOJAbl U Cpe/iHe- U MeJIKO3epHUCTble NMopdUpoBbIe
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nopozapl. B rpaHuTonAax OTMeYawTCd KCEHOJIUTHI
BMEUIAIUIMX OPO/JI, IPU 3TOM HUX HOBBILIEHHOE KOJIH-
4YeCTBO COCPEIOTOYEHO B 3H/IOKOHTAKTOBOU 30He. Mu-
HepaJIbHbIA COCTaB I'PAaHUTOMUJIOB,  UMEHHO MPUCYT-
CTBHE B HUX POMOMYECKOr0 MUPOKCEHA, ZaJl OCHOBa-
HHe OTHOCHUTB UX K YapHOKUTaM [Sryvtsev et al, 1980;
Larin et al,, 2009].

Jlosnroe BpeMs BO3pacT rPAaHUTOUIOB TaTApPHUKOB-
CKOTO KOMILJIEKCA BapbHUPOBAJICS OT CpeJIHEro mpoTe-
po304 0 paHHero majeo30s. B pabote H.A. CpriBrieBa
c coaBTOpamu [Sryvtsev et al, 1980] Rb-Sr meToaoM o
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Puc. 2. CxeMa reoJIorH4ecKoro CTpoeHus1 CEBEPHOMN 4acTH
Balikanbckoro kpaeBoro BbicTyna ¢pyHaameHTa Cubup-
ckoro kpatoHa ([Kuznetsov, Khrenov, 1989], c no6aByieHu-
sIMU aBTOPOB).

1 - KailHo30Mickue OTJIOXKeHus; 2 - lleHTpasbHO-A3UaTCKUI
CKJIaA4aThid nosic; 3-7 - CuGUpcKU KpaToH: 3 - maaTdopMeH-
HbIM 4yexoJ (BeHJ, - paHHUH Naneo30it), 4 - 06pa3oBaHuUs Mepu-
KpaTOHHOTO omnyckaHusi (HeompoTepo3oi), 5-6 - CeBepo-Baii-
Ka/JIbCKUH BYJIKAHOIUIyTOHUYECKHH TNosAc (maseonpoTepo3oi):
5 - akuTKaHCKas cepus, 6 — UHTPY3UBHbIe KOMILJIEKCHI, 7 — ap-
XeH-TaJeoNpoOTEPO30HCKHUEe KOMIJIEKCH KOHCOJIHUJUPOBAHHOHN
KODPBI KpaToHa (HepacyJieHeHHbIe); 8 - 0OCHOBHbBIe pa3soMbl (1 -
OkyHalickul, 2 - KyHepMuHckul, 3 - /laBaHCcKas 30Ha CMATHSA,
4 - JleBoMuHCcKUH, 5 - A6uazackuli, 6 - MaMmcko-HiopyHaykaH-
CKHH); 9 - mIoLaiHOE ITPOsIBJIeHHe JUHaMoMeTaMopdu3Ma, MHU-
JIOHUTH3AIMU U MeTacoMaTo3a; 10 - pailoH pa6oT.

Fig. 2. Schematic geological structure of the northern part
of the Baikal uplift of the Siberian craton basement ([Kuz-
netsov, Khrenov, 1989], including the data added by the au-
thors).

1 - Cenozoic deposits; 2 - Central Asian folded belt; 3-7 - Siberi-
an craton: 3 - platform cover (Vendian - Early Paleozoic), 4 -
pericratonic subsidence rocks (Neoproterozoic), 5-6 - North
Baikal volcanoplutonic belt (Paleoproterozoic): 5 - Akitkan se-
ries, 6 - intrusive complexes, 7 — Archean - Paleoproterozoic
complexes of the consolidated crust of the craton (undivided);
8 - major faults (1 - Okunay, 2 - Kunerma, 3 - Davan zone,
4 - Levominsk, 5 - Abchad, 6 - Mama-Nyurundukan); 9 - area
features of dynamometamorphism, myonitization and metaso-

matism; 10 - study area.

BaJ/Iy TOPHBIX OPO/, BO3PACT IPAaHUTOU/IOB ObLI Ompe-
JesieH Kak 2030+60 muH sget. OgHako U-Pb meTosom
no uupkoHny (TIMS) ansa rpanutToua TaTapHUKOBCKO-
ro MacCuBa TaTapHUKOBCKOro koMiuiekca A.M. Jlapu-
HBIM C coaBTOpaMmu [Larin et al, 2009] 6bl1a nosiydeHa
oleHKa Bo3pacta 185315 muiH JieT. [laHHas oleHKa
BO3pacTa B HacTosllee BpeMsl MPUHUMAETCH KaK Hau-
6osiee TO4YHas [/l KPUCTA/JJIM3allMd paclJaBOB, po-
JIOHAYaJbHBIX [J5 TPaHUTOUJOB TaTaApPHUKOBCKOTO
KoMIuiekca [Larin et al, 2009]. IlonydeHHOe 3HaYeHHeE
BO3pacTa COBMA/IaeT C BO3pacTOM HauboJiee MOJIOAbIX
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Puc. 3. 'eostornyeckoe cTpoeHue 6acceriHa pek balikanbckuit MosiokoH u Kypkyaa ([Aleksandrov, 1990], c fo6aBaeHUsIMU
aBTOpPOB).

1 - roJIoLeHOBbBIE OTJIOXKEHUS (AJIJIIOBUAJIbHBIE, JIEAHUKOBbIE); 2 — O3HEBEH/CKUE OT/IOXKEHHUs (YIIaKoBCKasi CBUTA); 3 — paHHEBEH/-
CKUe OTJIOKeHHUs (balikajibckasi cepus); 4 - no3aHepudeiickue ob6pa3oBaHUs (HepyHAYKaHCKas TOJIIA); 5-7 - paHHENpOTepo30HCcKue
06pa3oBaHUs: 5-6 — aKUTKAaHCKasl CEpUs: 5 — BYJIKAaHUTHI (XUGeseHCcKasi CBUTA), 6 — BYJIKAHOT€HHO-TEPPUTeHHbIe OPO/bI (MaJIOKOCHH-
CKasl CBUTA), 7 - METAOCA/L0UHbIE U BYyJIKAHOTEHHbIE 06pa30BaHUs (MJIMKTUHCKAsl CBUTA CADMUHCKOH cepun); 8-10 - paHHENPOTEPO30Mi-
CKUe MarmMaTudeckue obpasoBaHHUs: 8 — rab6po-J0/aepUThl (YalCKUN KOMILIEKC), 9 — YAPHOKUTbI (TaTapHUKOBCKUHM KoMILIeKkc), 10 -
rpaHUTOU/ bl (UpesbCKUN KoMILIeKc); 11 — apxelickue — paHHeNpoTepo3oiickue (?) maaruorpaHuTel; 12 — fuHaMOMeTaMOPPUTHI 11O Mo-
poJiaM aKUTKaHCKOM cepu; 13 - pa3pbIBHblE HApYyLIEHUs: a — HAJIBUTH, 6 — CBUr0-B30pOChl; 14 - yryioBoe Hecorsacue; 15 - 3ajeranue
IIJIOCKOCTHBIX 3JIEMEHTOB: @ — CJIOUCTOCTH, O - GJIIOUAANBHOTO TEYEHUS, B — CJIAHL,EBATOCTH, I10JI0CYATOCTH; 16 — y4acTOK 0T6Opa npoo.

Fig. 3. Geological structure of the basin of the Baikal Molokon and Kurkula rivers ([Aleksandrov, 1990], including the data
added by the authors).

1 - Holocene sediments (alluvial, glacial); 2 - Late Vendian deposits (Ushakovskaya suite); 3 - Early Vendian deposits (Baikal series); 4 -
Late Riphean rocks (Nerundukan stratum); 5-7 - Early Proterozoic rocks: 5-6 - Akitkan series: 5 - volcanics (Khibelen suite), 6 - vol-
canogenic-terrigenous rocks (Malokosinskaya suite); 7 - metasedimentary and volcanogenic rocks (Ilikta suite of the Sarma series); 8-10
- Early Proterozoic magmatic rocks: 8 - gabbro-dolerites (Chaya complex), 9 - charnockites (Tatarnikovsky complex), 10 - granitoids (Irel
complex); 11 - Archean - Early Proterozoic (?) plagiogranites; 12 - dynamometamorphites in the Akitkan series; 13 - faults: a - thrust, 6 -
reverse fault with shear component; 14 - angular unconformity; 15 - occurrence of planar elements: a - bedding, 6 - fluid flow, B - schis-

tosity, foliation; 16 - sampling site.

o6pazoBaHui CeBepo-ballKaJbCKOr0 BYJIKAHOILIYTO-
HUYECKOTO T05ICa, a UMEHHO TPaxUpPUOJIUTOB BepXHEH
YaCcTU aKUTKAHCKOW CepuM B CEBEPHOW 4YacTH mosica
(1854+5 mutH siet) [Larin et al, 2003], puoIuTOB Bepx-
Hell 4aCTU aKUTKAHCKOM Cepud B IOXKHOM 4acTH mosica
(1849+11 mnau net) [Donskaya et al, 2008], a Takxe
KOMOHWHHPOBAaHHBIX JaeK lokHoM 4dactu CeBepo-baii-
KaJIbCKoro mnosica (1844+11 muH snet) [Shokhonova et al,
2010]. B To ke BpeMsl MOJIy4eHHbIN BO3pPaCT MO I'PaHU-
TOW/IaM TaTaPHUKOBCKOTO KOMILIEKCA MeHbIle, 4eM
BO3paCT NOpPoJ, HMKHEW (MaJIOKOCUHCKOM) CBUTBI aKH-
TKAaHCKOM CepuH, a TaKKe OOJIbIIMHCTBA MOPOJ Cpej-
HUX Y BEPXHUX YaCTed pa3pe3a aKUTKAaHCKOW Cepuu U
FPaHUTOU/IOB UPEJbCKOT0 KoMILIekca (1878+4-1863+9
MJiH JieT [Donskaya et al, 2007, 2008; Neymark et al,
1991; Larin et al, 2003; Poller et al, 2005]).

3. CTPYKTYPHAA NO3ULUA TPAHUTOU/JOB
TATAPHHUKOBCKOI'O KOMIIJIEKCA

[Io OTHOLIEHUIO K PETUOHAJIIBHOW CTPYKType CEBEP-
HOW yacTu BbalKanbCckoro KpaeBoro BbIcTyna ¢yHAa-
MeHTa CHGUPCKOTO KpaTOHA UHTPY3WBHbIE TeJsa rpa-
HUTOHWJIOB TAaTAapPHHUKOBCKOTO KOMILJIEKCA pacroJara-
I0TCSl IPEUMYILeCTBEHHO COTJIACHO. XapaKTep I'paHHUl]
C BMEUIALMMH NMOPOJAaMU Pa3jiMieH W 3aBUCUT OT
KOMIIETEHTHOCTU TocieAHux. C THelicaMu MeTaMop-
dUUecKoro KOMILJIEKCA U TEPPUTEHHO-BYJIKAHOT€HHBI-
MU TOPOJIaMH MaJOKOCHHCKOW CBUTbI aKUTKAHCKOU
cepuM GOJIBITMHCTBO KOHTAKTOB JIMCKOPAAHTHO. B pe-
3yJIbTaTe MEeXaHUYeCKOTO BO3JIeWCTBUS WHTPY3UBOB
BO BMeELJAWLUX 006pa30BaHUAX MNPOU30ULJIO0 HHTEH-

CUBHOE CKJIaJIKOOOpa30BaHUE U MeCTaMH NeCYaHHKH,
KOHIJIOMEPAThl U THEWCHI, MPUMBIKAOIIMEe K UHTPY-
31H, IPUHUMAIOT JIOBOJIbHO KPYTO€ MaJZieHue C yrjaaMHu
70-80°. Oco6eHHO XOPOIIO 3TO BHUAHO B OOHAKEHHUSIX
Ha JieBoM 6GoptTy p. [lomepeuHoli, rjie HabJIIOAAOTCSA
HeGOoJIbIIINE KYTOJIOBU/IHbIE BBICTYINbl TPAHUTOU/IOB.
Yrabel maZieHUs1 BOCTOYHBIX MOBEPXHOCTEH TeJs, Kak
npaBuJIo, 60Jiee TOJIOTHe, YeM 3anaaHble (25-35° mpo-
TuB 40-50°), ¢ 0OIUM MajJleHHeM Ha BOCTOK, TaK YTO
BEpPTUKAJIbHBINA pa3pe3 UHTPY3UBOB XapaKTepHU3yeTcs
ACUMMETPUYHON (POPMOH C 0CEBOH IMOBEPXHOCTHIO,
HAaKJIOHEHHOW K 3amajJy. Ha ocHOBaHHWHM 3THX CTpPYK-
TYPHBIX TPU3HAKOB MOXHO CJleJIaTh BBIBOJ, YTO TeJa
rPAaHUTOU/IOB 00J1aIal0T B BepXHEN YacTU KYIOJ006-
pasHoi GpopMoi.

BHyTpeHHSS CTPYKTypa MacCUBOB He HECET CJIe/IOB
JINHEHMHOCTHU U MOJIOCYATOCTH U JI0 CAMOTO KOHTAKTA C
BMEUIAIUIMMH MOPOAAaMH OHHU OCTAIOTCS MAaCCUBHBIMU
Y MOJHOKPUCTAJJINYECKUMHU. JIMlIb B palioHe roJbla
BapryHjia © Mectamu Ha Bojiopa3jiesie pek TaTapHu-
koBckoe Pycso u Kypkyna oTmevaeTcs moJsioca Kpae-
BBIX THEMCOB MOILIHOCTBIO 70 200 M, IJIOCKOCTH THeH-
COBaHHUSI KOTOPBIX MapasijieibHbl MOBEPXHOCTHU KOH-
TakToB. B mepudepuyeckoil 30He TeJs 4acTo HabJIIO-
JIAI0TCA KpaeBble COPOCHI, BLINOJHEHHbIE TaHKaMH OC-
HOBHBIX IIOPO/,.

['paHuTOM bl TATAPHHUKOBCKOTO KOMILJIEKCA JIO-
KaJIbHO 3aTPOHYTbl pPa3pbIBHBIMU HapyIIeHUAMU
B36pOCO-HAZIBUTOBOTO THIIA C XPYNIKUM THUIIOM Jiedop-
Manui, BO3BHUKHOBEHHE KOTOPBIX CBSI3aHO C Kasle/j0H-
CKUMHU COOBITUAMU, MPOSBUBIIUMUCA B 06pA30BaAHUAX
CeBepo-BaiikasibCckoro BYJIKAHOIJIYTOHUYECKOTO TMOS-
ca 4 Ha CompeJe/ibHbIX TEPPUTOPHUSIX.

397
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4. OB BEKTbI U METOAbI UCCJAEAOBAHUM

JeTanbHble neTporpaduyeckre, MHHepasoTuye-
CKHe, reOXUMHUYEeCKHe U U30TOMHO-TeOXHUMUYECKUE HC-
cJe/J0BaHUs ObLJIM MPOBEJAEHBI AJsl TPAaHUTOUOB Ta-
TAapHUKOBCKOTO MacCHBa TAaTAPHUKOBCKOTO KOMILJIEK-
ca. ITOT MacCUB SIBJSIETCS CAMbIM HOKHBIM B LIEMIOYKE
MacCCUBOB KOMILJIEKCA U PACIOJIOKEH HeJlaseKo OT 3a-
auBa baprynja os. balikaj, B palioHe pyd4. TaTapHu-
koBckuil (puc. 3). 'panutonapl TaTapHUKOBCKOTO Mac-
CHBa NPOPBLIBAIOT apXeHCKHUe — pAHHENPOTEPO30HCKUE
(?) nyaruorpaHuThl, paHHENIPOTEPO30ICKHME MeTaoca-
JlOYHble TOPOAbl HWJIMKTHHCKOU CBUTBl CapMHUHCKOMN
cepuy, a TakKXKe paHHENPOTEePO30HCKHe MOPOJbI MaJo-
KOCHUHCKOM U XH6e/IeHCKOU CBUT aKUTKAHCKOW Cepuu
CeBepo-balika/bCKOr0 BYJIKaHOIJIYTOHUYECKOTO MOSH-
€a, B TOM 4HCJIe U JJUHAMOMeTaMOppU30BaHHbIE MTOPO-
Jibl J/laBaHCKOM 30HbI CMATHS, 06pa30BaHHbIE 110 MOPO-
JlaM aKUTKaHCKo# cepuu (puc. 3).

[IpeacraBuTebHbIE 06pa3lbl TPaHUTOX0B TaTap-
HHUKOBCKOT'O MacCHMBa ObIM MPOAHAJM3UPOBAHBI HA CO-
Jlep>kaHue TJIaBHbIX, PeIKUX U pPeJIKO3eMeJbHbIX 3Jie-
MeHTOB. B Tpex o6pasijax ObLIM U3y4YeHbl COCTABHI M0-
POZI006pa3y0LIIUX MUHEPAJIOB. [/ ABYX 06pa3IoB ObI-
JIO BBITOJIHEHO OIpe/ieJieHue U30TOMHOro coctasa Nd.

M3ydeHre cOCTABOB MUHEPAJIOB 6bLJIO0 TPOBEAEHO HA
MO/IEPHU3UPOBAHHOM 3JIEKTPOHHO-30HJI0BOM MUKPO-
a”Hasuzatope MAP-3 B l'eosiornyeckoM uHctutyTe CO
PAH r. Ynau-Yns (aHasmutuk C.B. KanakuH). YcioBus
HCCIe[0BaHUsl Ha MUKpoaHanusatope MAP-3 cocraBu-
JIN: ycKopsoinee HanpsbkeHue 20 KB, Tok 3oHaa 45-50
HA, [MaMeTp 30HJa 2-3 MKM, OIIMOKa, 06yC/I0BJIEeHHAs
CTATUCTUKOM cyeTa, He npeBbiiiana 1 % Ha cymMy.

OnpenesieHne coJep>XaHUM TJIAaBHBIX 3JIEMEHTOB
BBIMIOJIHEHO METOJOM CHJHUKaTHOro aHanusa B LKII
«leogunamuka u reoxponosiorusi» U3K CO PAH (ana-
autuk [.B. BonjapeBa). OnpejeneHue cojepxaHuil
pPeAKUX U peJKO3eMeJIbHbIX 3JIEMEHTOB BbINOJHEHO
meTogoM ICP-MS B JIuMHos0orHuYeckoM UHCTUTYTe CO
PAH, OIILKII «YnpTpaMuKpoaHaius», Ha KBaJpyIoJib-
HoM Macc-cniekTpoMeTpe Agilent 7500ce (Agilent Tech-
nologies Inc., CllIA) (aHanutuk C.B. [lanTeeBa). KoH-
[eHTPAalMX 3JIEMEHTOB B 00pa3lax pacCYuTaHbl OTHO-
CUTEJbHO MeXJYHapoAHbIX cTaHaapToB G-2, GSP-2.
XuMuyeckoe pasjoxkeHue npob gus ICP-MS ananusza
npoBezieHo B LKII «['eoguHaMuKa U re0XpOHOJIOTUSI»
M3K CO PAH MeTomoM cIjiaBJeHHs C MeTabopaTOM
JUTUS 10 MeToauKe [Panteeva et al, 2003], 4To no3Bo-
JILJIO OCTU4Yb TMOJIHOTO PAacTBOPEHUs] BCeX MHHepa-
JioB. OmMbKa ompejesieHUH CoJepKaHUU pPeaKux H
peAKo3eMesbHbIX 3j7eMeHTOB MeTogoMm ICP-MS co-
cTaBJissia He 6oJiee 5 %.

Onpenenenus cofepxkanuit Sm u Nd 1 U30TONHBIX
coctaBoB Nd jisis1 AByX mpo6 GbILJIM BBINOJHEHHI B ['eo-
jgorndyeckoM uHctutyte KHI[ PAH (r. AmatuTbl) u
ony6JMKOBaHkbI B paboTe [Gladkochub et al, 2009].

5. [IETPOrPA®UYECKAA U MUHEPAJIOTUYECKASA
XAPAKTEPUCTUKA TPAHUTOHW/J0B

UccnenoBaHHbie rpaHUTOUAbl TaTapHUKOBCKOTO
MacCMBa MNPEACTABJSIT COG0H NPEUMYIECTBEHHO
MacCHBHble KPYHMHO3EpPHUCTBIE MOPOJBI, CPefrd KOTO-
pbIX OTMeYalTcs 60Jiee MeJKO3epHUCThIe MOpPGUPO-
Bble Pa3HOCTH.

KpynHo3epHUCTbIE TPAaHUTOU/IbI IPEICTABJAIOT CO-
60# mopo/ibl TUMUANOMOPPHO3EPHUCTON CTPYKTYPHI,
IJIaBHBIMM MOPO/I006Pa3yI0IMMHA MUHEPaJaMu KOTO-
pbIX SIBJSIOTCA KasueBbld nojeBoi mmat (30-35 %)
u miaaruoknaas (35-36 %). B MeHbIIMX KOJIMYeCTBax
B MopoJax npexacTtassieHbl kBapr (9-10 %), nupokceH
(5-6 %), ampubos (5-7 %), 6uotut (4-5 %), pysHble
MuHepanbl (3-5 %). B kayecTBe aKIeCCOpPHBIX MH-
HepasioB OTMedalTcs: cheH, OPTUT, UPKOH, alaTHT.
Jlis  TpaHUTOUZOB XapaKTEpPHO 3aMellleHHe IJIa-
rMOKJIa3a KaJMeBbIM TOJIEBBIM LINATOM, U HA06OPOT,
3aMellleHde KaJlMeBOro IO0JIEBOr0 IINaTa IJIaruo-
KJIa30M Cc 06pa3oBaHMEM MHUPMEKUTOB. Kpome ToroO,
OTMevaeTcs GOJIbIIIoe KOJUYECTBO MEPTUTOBBIX BPO-
CTKOB aJbOWTa B KaJMEeBOM IoJieBoM Inare. [lu-
POKCeH 3aMelaeTcsi pOroBOM 0OMaHKOW U GUOTHUTOM,
a TaKXe XJOPUTOM M 3MUJOTOM. [paHUTOUABI MOJ-
Bep)KeHbl HE3HAYUTEJbHBIM BTOPUYHBIM U3MEHEHUSIM,
BbIp@QXXEHHBIM XJIOPUTH3alMel, aJbOUTHU3AlUEN, ce-
pUnUTU3ALMENd U COCCIOPUTH3ALMEN OT/Ie/NbHBIX MHU-
HepaJsoB.

MeJsIKO3epHUCTBIE TPAHUTOW/Ibl XapaKTePU3YIOTCS
nopoupoBoil CcTpyKTypou. [1aBHble moOpoj006pasy-
I0l[Me MUHepaJIbl Ipe/CTaB/eHbl MIarnokaasom (35-
40 %), kasMeBbIM noJieBbIM mnaToM (30-32 %), kBap-
neM (10-12 %). BropocTeneHHble MUHepa/bl — aMu-
6oa (9-10 %), 6uorut (5-6 %), pyZAHBIA MHUHepas
(oxoJs10 4 %). Akieccopuu - cdeH, [UPKOH, anaTurt. [lo-
POJAbI COCTOAT W3 GOJBUIOTO KOJWYecTBA (EHOKpHU-
CTQJUIOB TJIATMOKJIa3a, KaJIMeBOro IO0JIEBOrO INMNATa,
amoubosa U 6UoTHTA. [I[pOMEXYTKH Mexay GeHOKpHU-
CTa//IaM{ BbITOJIHEHBI TOJHOKPUCTAJINYECKOH OC-
HOBHOU Macco#, B KOTOPOW MOMUMO MJIaruok/a3a, Ka-
JINEBOTO TOJIEBOTO IINaTa, aM$pubosa U 6GUOTUTA TaK-
»Ke PUCYTCTBYET KBapll. BropuiHble U3MeHeHHUs Mpo-
SIBJIEHBI B BUJI€ COCCIOPUTH3AMU U ATbOUTHU3AIMU OT-
JleJIbHBIX MUHEPAJIOB.

IupokceHbl GBI IPOAHAJIM3UPOBAHBI B OJTHOM 06-
pasie KpynHo3epHHcTOro rpaHutouga (N2 0270).
CorsiacHO KJaccudUKalMK TMUPOKCEHOB [Morimoto
et al, 1988], xuMU4YeCKMH COCTaB OJHOTO IpOaHa-
JIU3BUPOBAHHOI'0 TMHPOKCEHA COOTBETCTBYET IHXKO-
Huty (WoisEnizFs73), a BTOporo - deppocuaury
(Wo2En7Fsqg) (Tab.1. 1).

Amguboavl B rpaHuToniax TaTapHUKOBCKOTO Mac-
CUBa OTHOCSITCS K TpyIIe KajablMeBblx aM¢$HUO0JI0B 10
kjnaccubukauuu [Leake, 1997], ynoBJieTBOpsIOIIEH
ycaoButo Capg>1.50, Ti<0.50 (Ta6.. 2). [IpoaHasmu3upo-
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Ta6auma 1. lIpeacTaBuTe/IbHbIE AaHAJIU3bI MMPOKCEHOB U MX KPUCTA/LIOXMMUYECKHE GOPMYJIbI

Table 1. Representative analyses and crystallochemical formulas for pyroxene

O6paszer 0270 0270
Munepan Px_1 Px_2
Si02 48.77 47.42
TiO2 0.30 0.00
Al203 1.32 0.12
FeO 36.98 46.47
MnO 1.43 2.15
MgO 3.48 2.25
Ca0 6.09 0.90
Na20 0.22 0.00
K20 0.17 0.00
CymmMma 98.74 99.30
Si 2.025 2.032
Ti 0.009 0.000
Al 0.064 0.006
Fe 1.284 1.665
Mn 0.050 0.078
Mg 0.215 0.144
Ca 0.271 0.041
Na 0.018 0.000
K 0.009 0.000
Cymma 3.947 3.965
Wo 15 2

En 12 7

Fs 73 90

IpuMedaHHu e PacueT KpUCTAIIOXUMUYECKUX OPMYJT IPOBOUJICS HA IIECTb aTOMOB KHUC/0poAa. PacueT munanoB En (aHcTaTur),
Wo (BostactoHuT) ¥ Fs (beppocusnuT) npoBe/ieH B COOTBETCTBUH C METOUKON [Morimoto, 1988].

N o t e. The crystallochemical formulas were calculated for six atoms of oxygen. The minals of En (enstatite), Wo (wollastonite), and Fs
(ferrosilite) were calculated under the procedure described in [Morimoto, 1988].

BaHHble aMuO0JIbI XapakTepusywTcd Si ¢.e. > 6.5
(Tabus. 2, puc. 4, a). Bce oHu 06HApPYKHUBAIOT BBICOKHE
3HaueHus oTHouleHuss Fe?+/(Mg+Fe2+)=0.72-0.88 u,
COOTBETCTBEHHO, MOHWXeHHble Mg/(Mg+Fe2+)=0.12-
0.28. CoctaBbl aM$r60JI0B U3 rpaHUTOUAO0B TaTapHH-
KOBCKOTO MaccuBa 6JM3KU Peppo3AeHUTy MpU yCJio-
BuMu (Na+K)s>0.5 u xese3ucToii poroBoil oO6MaHKe
npu (Na+K)a<0.5 (Taba. 2, puc. 4, a).

Buomumbl 6bUIM POAHAJTU3UPOBAHBI TOJILKO B O/I-
HOM 006pas3lie MeJKo3epHUCTOro rpaHutousa (Ne 0273).
OHU XapaKTepHU3YITCS MOBBIIIEHHON KeJe3UCTOCThIO
(Fe/(Fe+Mg)=0.82-0.84) u no coctaBy HauboJsee 6JIU3-
KU aHHUTY (TabJ1. 3, puc. 4, 6).

Fe-Ti okucsabl, npoaHaJM3UpPOBaHHbIE B T'PAaHUTOM-
Jlax TaTapHUKOBCKOTO MacCHMBa, COOTBETCTBYIOT IO
coctaBy uibMeHuTy (Ti ¢.e.=0.71-1.01) (Tab.1. 4).

6. TEOXMMHWYECKAS XAPAKTEPUCTUKA TPAHUTOU/I0B
[IpoaHanu3npoBaHHble IPAaHUTOUbI TaTapHUKOB-

CKOrO0 MacCHBa XapaKTEPHU3YIOTCS COJAEePKaHUSAMHU
Si0,=60-64 mac. % (Tabs. 5). Bce npoaHasinsupoBaH-

Hble MOPOAbI MPUHA/JIEKAT YMEPEHHO-IeJI0YHOH ce-
pumn (puc. 5, a). KpynHosepHHCTble TPaHUTOUBI IO
CBOEMY XHMHYECKOMY COCTaBy COOTBETCTBYIOT MOH-
IJOHUTAM U CUEHUTaM, B TO BpeMs KaK MeJIKO3epHHU-
CTble TPAaHUTOUJBI MOPPHUPOBOUN CTPYKTYpbl OOGHApY-
’KUBAIOT 60Jiee HU3KHEe KOHIEHTPALUH IesIouel U 1Mo
COCTaBYy COOTBETCTBYKT rpaHocueHUTaM [Sharpenok
et al, 2013] (puc. 5, a). CorsacHo kJaccupUKalUU
B.P. ®pocta ¢ coaBTopamu [Frost et al, 2001], uc-
ce/JoBaHHbIe TPAHUTOU/Ibl OTHOCATCS K KeJIe3UCThIM
(FeO*/(FeO*+Mg0)=0.86-0.89), yMepeHHO-TJIMHO3€-
MUCTBIM o6pasoBanusaM (ASI=0.83-0.97) (puc. 5, 6, 8).
Ha pmarpamme (Na 0+K:0-Ca0)-SiO, KpymnHO3epHH-
CTble TPAHUTOW/IbI MONAAAT B TOJIe H[eJOYHbIX MO-
POJi, 2 MeJIKO3epHUCThIE — B 10JIe U3BECTKOBO-IIe10Y-
HBIX Topo/ (puc. 5, 2). [lo nepeyncseHHbIM BbIIIE TET-
pPOreOXMMHUYECKUM XapaKTEPUCTHKAM TPAaHUTOU/bI
TaTapHUKOBCKOTO MaccUBa OGHApPY)KUBAIOT CXOJICTBO
C I1[eJIOYHBIMU U U3BECTKOBO-IIEJIOYHBIMU YMepeHHO-
[JTMHO3€MHUCTBIMHM JKeJe3UCTbIMU TpaHuTaMu [Frost
C.D., Frost BR, 2011].

UccnenoBaHHble rpaHUTOWAbBl  TaTapHUKOBCKOTO
MAacCUBa XapaKTEPHU3YIOTCS BLICOKUMH KOHI[EHTpa-
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Ta6.uauima 2. llpeacTaBuTe/IbHbIE aHAJIU3BI aM(PHG0I0B M X KPUCTAIOXUMHUYECKHE (OPMYJIBI

T able 2.Representative analyses and crystallochemical formulas for amphibole

O6pasern 0268 0268 0270 0270 0273 0273
Munepan Amp_1 Amp_2 Amp_1 Amp_2 Amp_1 Amp_2
Si02 41.66 41.67 43.27 40.56 42.79 41.88
TiO2 1.60 1.69 0.69 0.75 1.16 1.68
Al203 8.08 7.76 7.30 7.72 7.70 7.85
Fe203 5.34 7.34 7.48 8.14 4.26 4.30
FeO 26.36 24.33 21.68 24.27 24.79 24.89
MnO 0.62 0.68 0.49 0.74 0.67 0.55
MgO 1.97 2.80 4.83 2.46 3.96 3.64
CaO 10.42 10.30 10.45 10.34 11.48 11.12
Na20 1.42 1.57 1.70 1.00 1.18 1.38
K20 1.31 1.24 1.08 2.33 1.11 1.10
CyMMa 98.80 99.37 98.97 98.31 99.11 98.38
Si 6.611 6.549 6.715 6.514 6.690 6.613
Ti 0.191 0.200 0.081 0.091 0.137 0.200
AlV 1.389 1.438 1.285 1.462 1.310 1.387
AV 0.122 0.000 0.051 0.000 0.109 0.073
Fe3+ 0.638 0.868 0.873 0.984 0.501 0.511
Fe2+ 3.499 3.198 2.814 3.259 3.241 3.286
Mn 0.083 0.091 0.065 0.101 0.089 0.073
Mg 0.467 0.656 1.117 0.589 0.923 0.857
Ca 1.771 1.735 1.737 1.779 1.923 1.881
Na 0.438 0.478 0.512 0.311 0.359 0.422
K 0.265 0.248 0.214 0.477 0.221 0.221
CyMMa 15.475 15.461 15.463 15.567 15.503 15.524
Fe2+/(Fez*+Mg) 0.88 0.83 0.72 0.85 0.78 0.79
(Na+K)a 0.475 0.461 0.463 0.567 0.503 0.524

[ puMedyaH u e PacyeT kpucTassioxuMuieckux GopMyJs1 IpoBoJuiIcsa Ha 23 aToMa kucjaopoaa. [lepecuet Fe Ha Fe?+ u Fe3+ ocymecTs-
Jisiics o metoauke [Droop, 1987). @opmynbHble kosndectBa (Na+K)a paccunransl no Mmetoguke [Leake, 1997].

N o t e. The crystallochemical formulas were calculated for 23 atoms of oxigen. The conversion of Fe to Fe2+ and Fe3+ was carried out under
the procedure described in [Droop, 1987]. The formula amounts of (Na+K)a were calculated according to [Leake, 1997].

McTonut Cupepodounnnut
(@) 05-..- . - . ; (6) 15
DdepposgeHnT n
xenesmcras ®epponapracur,
poroBasi obmaHka FaCTUHTCHT, 14
a’; heppodepmMakuT
+ 1.3
g = L O
B <
= O 12 O
O 1.1
O ..... L M M 10
7.5 7 6.5 6 5.5 0 01 02 03 04 05 06 0.7 08 09 1.0
Si in formula dnoronut Fe/(Fe+Mg) AHHUT

Puc. 4. Knaccupukaunonnsle guarpaMmmel Mg/(Mg+Fe2+) - Si (MogudunupoBanHas nocue [Leake, 1997]) nast amou60s10B
(a) u A1V - Fe/(Fe+Mg) nnst 6M0TUTOB (6) U3 rpaHUTOU0B TaTapHUKOBCKOTO MacCHUBA.

Fig. 4. Classification diagrams: Mg/(Mg+Fe2*) - Si (modified after [Leake, 1997]) for amphiboles (a), and Al - Fe/(Fe+Mg)
for biotites (6) from the Tatarnikovsky granitoids.
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Ta6auma 3.I[peacTaBuTe/IbHbIE aHAJIM3bI GUOTUTOB U UX KPUCTA/LIOXUMUYECKHE POPMYJIbI

T able 3.Representative analyses and crystallochemical formulas for biotite

O6paszer 0273 0273
Munepan Bt_1 Bt_2
Si02 34.19 33.52
TiO2 1.73 1.77
Al203 14.60 15.01
FeO 32.03 31.47
MnO 0.30 0.26
MgO 3.42 3.80
Ca0 0.04 0.07
K20 9.28 9.31
CymmMma 95.58 95.20
Si 2.788 2.742
Ti 0.106 0.109
AlV 1.212 1.258
AlV! 0.191 0.190
Fe 2.184 2.154
Mn 0.021 0.018
Mg 0.415 0.463
Ca 0.004 0.006
K 0.965 0.972
CymmMma 7.887 7.911
Fe/(Fe+Mg) 0.84 0.82

[IpuMeuyaH U e PacyeT KpUCTAJIOXUMUYECKUX GOPMYJT IPOBOAMIICS HA 11 aTOMOB KHC10pOAa.

N o t e. The crystallochemical formulas were calculated for 11 atoms of oxygen.

nusamu Nb (23-48 r/1), Y (57-95 r/T), Zr (1058-1663
r/T - KpyNHO3epHHUCTbIe rpaHuTounnl, 702-765 r/t -
MeJIKo3epHHUCThIe), Ba (2156-2670 r/T — KpynHo3ep-
HUCTbIe, 1168-1343 r/T - MeJIKO3epPHUCTHIE), A TAKXKe
MOHWXXEHHbIMU cojiepxkaHusiMu Sr (91-131 r/T). Bce

IPAaHUTOU/Bl XapaKTepU3ylTcsd QpaKLMOHUPOBaH-
HbIM pacnpegenenreM P33 ((La/Yb)n=6.2-8.6) (puc. 6,
a), Ipyu 3TOM JJi1 KPYNHO3€PHUCTBIX I'PAaHUTOU/OB
buKcUpyeTCcs XOpOILIO BbIpaXKEHHasl MOJIOKHUTEJ/bHas
Eu anomanus (Eu/Eu*=1.08-1.82) Ha cnekTpax pac-

Tabau I a 4. HPEACTaBHTe.TH:HI:Ie dHAJIU3bl WJIbMEHHUTOB U UX KPUCTA/IJ/IOXUMHUYIECKHUE (l)OpMy.)'lbl

T able 4.Representative analyses and crystallochemical formulas for ilmenite

O6paser; 0268 0270 0270
MwuHepan IIm_1 IIm_1 IIm_2
SiO2 0.64 0.00 0.00

TiO2 36.96 51.92 51.74
Al203 0.23 0.09 0.08

Fe203 28.33 0.00 1.61

FeO 29.58 41.16 42.82
MnO 3.58 3.58 3.50

Ca0 0.62 0.12 0.14

CymmMma 99.94 96.87 99.88
Si 0.016 0.000 0.000
Ti 0.709 1.011 0.983
Al 0.007 0.003 0.002
Fe3+ 0.543 0.000 0.031
Fe2+ 0.631 0.891 0.905
Mn 0.077 0.078 0.075
Ca 0.017 0.003 0.004
Cymma 2.000 1.987 2.000

I[IpuMedyaH U e PacyeT KpUCTAJIOXUMHUYECKUX GOPMYJT IPOBOAMJICS HA TPU aTOMa KUCJI0POAA.

N o t e. The crystallochemical formulas were calculated for three atoms of oxvgen.
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Ta6auma 5 XuUMHYECKHUii COCTaB rpaHUTOUAOB TaTapHMKOBCKOT'0 MacCHBa

Table 5.Chemical composition of the Tatarnikovsky granitoids

O6paszern 0267 0268 0269 0270 0271 0272 0273 0274
Tun nopozpbl KpynHo3epHucTBIE MeJiKO3epHHCTHIE
Si02, Mmac.% 60.91 62.26 61.36 62.32 60.26 61.13 63.92 63.96
TiO2 1.10 0.90 1.03 1.01 1.37 1.05 1.06 1.03
Alz03 15.45 16.10 16.45 15.75 14.65 15.90 14.70 14.80
Fe203 2.37 1.59 1.57 1.73 2.15 2.16 2.07 1.77
FeO 5.10 4.49 4.96 5.21 7.02 4.92 4.78 4.97
MnO 0.15 0.12 0.13 0.14 0.20 0.15 0.10 0.10
MgO 0.94 0.75 0.81 0.81 1.17 0.93 1.07 1.02
Ca0 3.32 2.28 3.22 3.22 3.92 3.36 3.17 3.26
Na20 3.78 3.98 3.94 3.88 3.67 3.90 3.38 3.40
K20 5.07 5.76 5.38 5.20 4.69 5.24 4.66 4.63
P20s 0.39 0.27 0.33 0.32 0.48 0.33 0.29 0.27
[l.mm 1.37 0.83 0.66 0.63 0.73 1.00 0.94 0.95
H20- 0.24 0.17 0.13 0.13 0.11 0.16 0.18 0.13
CO2 H.O. 0.11 0.11 0.11 H.O. 0.11 0.11 H.O.

F <0.03 <0.03 0.03 0.03 0.04 0.04 0.05 0.07
CymmMa 100.19 99.61 100.11 100.49 100.46 100.38 100.48 100.36
Rb, r/T 125 181 162 130 138 145 205 286
Sr 110 131 95 102 91 114 120 131
Y 75 61 57 63 95 72 72 93
Zr 1291 1089 1058 1183 1663 1472 765 702
Nb 30 26 23 30 48 32 40 43
Ba 2670 2303 2488 2585 2156 2655 1168 1343
La 94.12 77.17 70.32 76.39 81.46 65.23 75.71 121.02
Ce 182.44 140.87 136.79 143.43 186.78 143.05 166.18 241.01
Pr 22.78 17.88 17.89 18.31 23.85 16.97 19.49 29.53
Nd 87.67 62.71 67.32 67.64 92.31 63.93 69.23 105.63
Sm 16.54 12.82 12.90 13.86 19.71 15.18 13.78 19.62
Eu 6.96 6.98 7.28 6.47 6.05 7.19 2.65 3.15
Gd 15.95 11.24 11.96 12.34 15.07 9.81 13.02 18.79
Tb 2.27 1.92 2.02 2.04 2.34 1.64 2.24 2.89
Dy 14.84 12.32 12.15 13.44 14.45 9.34 14.00 17.51
Ho 2.95 2.36 2.44 2.65 291 1.98 2.85 3.59
Er 7.87 7.54 6.72 7.59 8.00 5.53 8.43 10.25
Tm 1.07 1.04 091 1.24 1.28 0.90 1.37 1.45
Yb 7.11 6.54 6.30 7.31 8.57 5.99 7.93 10.12
Lu 1.31 1.08 1.12 1.21 1.45 0.93 1.17 1.73
Hf 31.42 23.42 27.10 27.27 35.15 30.18 19.92 21.54
Ta 1.74 1.76 1.83 2.00 2.98 191 2.77 1.60
Th 18.07 16.82 14.45 16.76 13.49 11.23 28.14 36.55
U 4.39 2.88 4.51 3.17 4.37 2.52 2.86 12.15
f 0.88 0.89 0.89 0.89 0.88 0.88 0.86 0.87
(La/Yb)n 8.57 7.64 7.22 6.76 6.15 7.04 6.18 7.74
Eu/Eu* 1.32 1.79 1.81 1.53 1.08 1.82 0.61 0.51
T,°C 946 945 930 940 956 961 901 892

[IpumedyatHue. f=Fe0*/(FeO*+Mg0), FeO*=Fe0+0.8998xFe;03; Eu/Eu*=Eun/V(SmaxGdn); n - 3HaYeHHs HOPMAIU30BAHEI 11O coCTaBy
xouzaputa [Wakita et al,, 1970]; T, °C - TeMnepaTyphbl HacblllleHUs paciyiaBa uupkoHoM [Watson, Harrison, 1983].

N o t e. f=Fe0*/(FeO*+Mg0), FeO*=Fe0+0.8998xFe203; Eu/Eu*=Eun/V(SmaxGdn); n - values normalized to chondrite [Wakita et al, 1970];

T, °C - zircon saturation temperature [Watson, Harrison, 1983].

npefenenus P33 (puc. 6, a), a JiJi1 MeJKO3epPHUCTBIX
rPaHUTOHU/IOB OTMeYaeTcs oTpuliaTe/bHasA Eu aHoma-
gusg (Eu/Eu*=0.51-0.61) (puc. 6, a). Ha mynbTHae-
MEHTHBIX CINEeKTpax T'PaHUTOUJO0B TaTapHUKOBCKOTO
MaccuBa OTMEeYalTCsl OTpUIlaTesibHble aHOMAJIUU MO
Nb-Ta, Sr, P, Ti, mosioxkuTebHbIe aHOMaauu 1o La-Ce u
Zr-Hf (puc. 6, 6). Paziuuus mexay KpyHnHO3epPHUCTHI-

MU U MeJIKO3ePHUCTBIMH Pa3HOCTSIMU HAOJ/IIOAAIOTCS B
CIIEKTpaX HECOBMECTUMBIX 3JIEMEHTOB, B YAaCTHOCTH
Rb, Ba, Th, U (pwuc. 6, 6).

XUMHYEeCKUH cOCTaB 4YapHOKUTOB TaTapHUKOB-
CKOro MacCuMBa IO3BOJISET COINOCTABJATb MX C rpa-
HuTamu A-tuna [Whalen et al, 1987]. Ha nuarpamme
FeO*/MgO - (Ce+Zr+Nb+Y) [Whalen et al,, 1987] ¢ury-
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RbBa K Th UNbTalLaCeSr PNdSmZr Hf Eu TiGdDy Y YbLu

Puc. 6. Pacripesiesienve pefjko3eMeJIbHbIX U PeJKUX 3JIEMEHTOB B rpaHUTOUJaX TaTapHUKOBCKOro MmaccuBa. Cofep:xaHus
3JIeMEHTOB HOPMaJIU30BaHbl K XOHAPUTY [Wakita et al, 1970] (a) u npuMuTUBHOU MaHTUM [Sun, McDonough, 1989] (6).

YcnoBHbIE 0603HaUYEHUS CM. PUC. 5.

Fig. 6. Distribution of rare-earth and rare elements in the Tatarnikovsky granitoids. The concentration values are norma-
lized to chondrite [Wakita et al,, 1970] (a) and the primitive mantle [Sun, McDonough, 1989] (6). See the legend in Fig. 5.

paTuBHble TOYKH TPAHUTOUJOB IMONAJAIOT B IOJIE
rpanuToB A-tuna (puc. 7, a), a Ha JuarpaMmme
Ca0/(FeO*+ +MgO+Ti02)-Al,03 [Dall’Agnol, Oliveira,
2007] 1m60 pacnoJiararoTcs B M0Jie TPAHUTOB A-THUIIA,
JIN60 HAXOAATCS B HENOCPeJCTBEHHON OJIM30CTH OT
atoro moJs (puc. 7, 6). Ha auarpamme Rb-(Y+Nb)
[Pearce, 1996] TOYKH COCTABOB GOJIBIIMHCTBA YapHO-
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KUTOB MONaAAIT B I0JIe MOCTKOJUJIM3UOHHBIX I'PaHU-
TOB (puc. 8).

[IpoaHaM3vpoBaHHbIE TPAaHUTOM/bI TaTapHUKOB-
CKOTO0 MacCHBa XapaKTepPU3YIOTCS He3HAYUTEJbHBIMU
otpuniateJbHbIMH BequduHaMu eNd(T)=-1.4..-3.5 u
MoOJleJIbHBIM Bo3pacTtoM TngDM=2.4-2.5 wmiapg ner
(Taba. 6) [Gladkochub et al.,, 2009].
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Puc. 7. [Juarpammbl FeO*/MgO-(Ce+Zr+Nb+Y) [Whalen et al, 1987] (a) u CaO/(FeO*+MgO+TiO2)-Al,03 [Dall’Agnol,
Oliveira, 2007] (6) pns rpaHUTOM 0B TaTapHUKOBCKOI'O MacCHBa. Y CJIOBHble 0603HauYeHUsI CM. puc. 5.

Fig. 7. Diagrams: FeO*/MgO-(Ce+Zr+Nb+Y) [Whalen et al,, 1987] (a), and CaO/(FeO*+Mg0+Ti02)-Al,03 [Dall’Agnol, Oliveira,
2007] (6) for the Tatarnikovsky granitoids. See the legend in Fig. 5.
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7. JUCKYCCHUA
7.1. [IETPOTEHE3UC TPAHUTOU/I0B

7.1.1. Yc/I0BHSA KPUCTA/IM3AI UM TPAHUTONAHBIX
pacniaBoB

Temnepamypa. [pubausuTeNbHas OIleHKA TeMIle-
paTyp HayaJbHBIX CTaJUH KPUCTA/UIM3ALMUH POJOHA-
YaJIbHBIX [IJIsI TPAHUTOU0B TaTapHUKOBCKOTO MaccCH-
Ba pacIiaBOB 6blJa MPOBeJieHa Ha OCHOBE IUPKOHO-
Boro TepmoMmetrpa E.b. Barcoma u T.M. XappucoHa
[Watson, Harrison, 1983], dukcupymoiero creneHb Ha-
ChIIIEHUS pacijiaBa IUPKOHOM B 3aBUCHMOCTH OT TEM-
nepaTypbl U COCTaBa 3TOTO paciyaBa. [IpoBesieHHbIE
pacyeThl MOKa3a/, YTO [JJisi KPYMHO3EPHUCTBIX rpa-
HUTOUJI0B PUKCcHUpYIOTCA TeMnepaTypbl 930-960 °C, a
JUIST MEeJIKO3EPHUCTBIX MOPOUPOBUAHBIX PA3HOCTEH —
890-900 °C (cM. Tab.. 5).

Jlasnenusi. Bblid paccyvMTaHbl JaBJIEHUS, CYIIeCT-
BYIOIIME NPU KPUCTA/JIM3aLUH IPAHUTOU/IHBIX pacIlia-
BOB C HCIOJIb30BaHWEM aMH60JI0BOTO reobapoMeTpa
M. /lxxoncona u M. Pysepdopaa [Johnson, Rutherford,
1989]. B pesysbTaTe NpPOBEJIEHHBIX PACUYETOB OBLIU
3adUKCUpOBaHbl JaBjieHUsa 2.2-2.9 kb6ap, OJIHM3KHe
JIaBJIEHUSM, TOJIyYeHHbIM JIJIsi TPAHUTOUJIOB MPEsIb-
ckoro komiuiekca [Donskaya et al, 2005], 4yTo cBUfE-
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Puc. 8. luarpamma Rb - (Y+NDb) [Pearce, 1996] nns rpa-
HUTOMJJ0B TaTapHUKOBCKOTO MaccuBa. YCJOBHble 0060-
3HaueHUs CM. puc. 5. VAG - rpaHUTHI BYJIKAHUYECKUX YT,
ORG - rpaHuThl okeaHndeckux xpe6tos, WPG - BHyTpu-
KOHTHHEeHTaJibHble TpaHUThI, syn-COLG - cHHKOJIJIU3U-
OHHble TpaHuThl, post-COLG - MOCTKOJJIM3MOHHBbIE T'pa-
HHUTBIL.

Fig. 8. Diagram Rb - (Y+Nb) [Pearce, 1996] for the Tatar-
nikovsky granitoids. See the legend in Fig. 5. VAG - volca-
nic-arc granites, ORG - oceanic-ridge granites, WPG -
within-plate granites, syn-COLG - syn-collisional granites,
post-COLG - post-collisional granites.

TEJIbCTBYET O KPUCTA/UIM3AIUU TPAHUTOUHBIX pac-
[JIABOB B TMNIAOHCCANbHBIX YCIOBUSIX.

@yzumueHocms  kucaopoda (f02). KadecTBeHHast
olleHKa GYTUTUBHOCTHU KUCI0pPOJia B rpaHuToniax Ta-
TapHUKOBCKOI'0O MacCHMBa ObLjJa BBIMOJHEHA Ha OCHO-
BaHUWU aHasM3a coctaBoB Fe-Ti okucioB u amdpu60s10B
B HCC/AeAyeMbIX Nopojax. Haiuyve wmibMeHHTa Kak
enuHcTBeHHoro Fe-Ti okucia B rpaHuTouAax CBUje-
TeJIbCTBYET O HU3KUX 3HavYeHUsxX fO, [Ishihara, 1977],
YTO MOKET YKa3blBaTh Ha KPUCTAIM3ALUIO B YCJIOBU-
sIX, KOoT/la BeJinuuHa fO; COOTBETCTBOBajA (WU Oblia
Huxke) QFM 6ydepa [Anderson, 1996]. AMdubobl B
rpaHuToriax TaTapHUKOBCKOIO0 MacCHBa XapaKTepH-
3YIOTCS I0CTAaTOYHO BBICOKMMH 3HAYE€HHUSIMU OTHOLIe-
Hus1 Fe?+/(Mg+Fe2+)=0.72-0.88, koTOopble BO3MOXHbI
NPy KPUCTA/IU3AIMU B YCJIOBUSAX HU3KOW WIM yMe-
peHHOU PyruTHUBHOCTH Kucaopoaa (puc. 9) [Anderson,
Smith, 1995].

7.1.2. UCTOYHUKH FPAaHUTOUAOB U 0COGEHHOCTH UX
BBIILJIABJICHUA

Kak yxe OblI0 OTMeYeHO, IO CBOMM TeOXHMHUe-
CKMM XapaKTepUCTHKaM TIpaHUTOUAbl TaTapHHUKOB-
CKOrO0 MacCuBa COOTBETCTBYIOT TIpaHUTaM A-Tuma
[Whalen et al, 1987], a Ha 0OCHOBaHUHU NMPUCYTCTBUSA B
HUX OPTONMMUPOKCEHA MOTYT ObITh OTHECEHBI K IpymIe

Ta6auma 6.Sm-Ndu3oTonHble AaHHBbIE JJisl TPAaHUTOUAOB TaTapHUKOBCKOro MaccuBa [Gladkochub et al., 2009]

Table 6.Sm-Nd isotopic data for the Tatarnikovsky granitoids [Gladkochub et al., 2009]

Homep Bospacr, CozmeprkaHue, 147Sm /144Nd 143Nd/144Nd +20 end(t) tna(DM), tna(DM-2st),
obpasna MJIH JIET ppm MJIH JIeT MJIH JIET
Sm Nd
0268 1850 11.99 62.90 0.1152 0.511575+31 -1.4 2430 2460
0270 1850 11.53 58.74 0.1186 0.511510+56 -3.5 2620 2631
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Puc.9. KinaccudukanuonHas jguarpamma Fe?*/(Fe2++
+Mg)-AlV [Anderson, Smith, 1995] pnsa améu6o0/s0B U3
rpaHuTON10B TaTapHUKOBCKOIO MacCHBa.

Fig. 9. Classification diagram Fe?*/(Fez*+Mg)-AlV [Ander-
son, Smith, 1995] for amphiboles from the Tatarnikovsky
granitoids.

yapHOKUTOB [Frost B.R,, Frost C.D., 2008]. 'paHUTOU/bI
TaTapHUKOBCKOIO MaCCHMBa XapaKTepPU3YIOTCA BBICO-
KoM xkesiesuctoctoio (FeO*/(FeO*+Mg0O)= =0.86-0.89)
Y B COBOKYIHOCTH C APYTMMU NEeTPOXUMHUUYECKUMH Xa-
paKTepUCTUKAaMU 0OHApYKUBAIOT CXOACTBO C Ies0Y-
HbIMH WU H3BECTKOBO-IEJOYHBIMHA YMepeHHO-IJIMHO-
3eMHUCTBIMU KeJe3UCTbIMU TpaHuTaMu [Frost C.D,
Frost B.R, 2011]. /lns rpaHUTOX/IOB TAaKOrO COCTaBa
npeanosaraetcss ¢opMHUpoBaHue B pe3y/ibTaTe Ppak-
LMOHHON KPHUCTa/UIM3alMM WM 4aCTUYHOTO ILJIaBJe-
HUSA TOJIEUTOBBIX 0a3aJbTOB WM UX JUddepeHINaTOB
[Loiselle, Wones, 1979; Frost C.D., Frost B.R,, 1997, 2011].
[To06GHBINA UCTOYHUK JJ11 TPAaHUTONUI0B TaTapHUKOB-
CKOTO MacCuBa IOATBEPXKAAETCA BBICOKOH >KeJIe3HUC-
TOCTbI0O aM$UO0JIOB U OUOTHUTOB B 3THUX MOPOJAX
(cm. puc. 4), a TakKe HU3KOM WU yMepeHHOU Qyru-
TUBHOCTBIO Kuca0poAa (puc. 9). B To ke BpeMs 4yap-
HOKUTbI TaTapHUKOBCKOIO MacCHUBa OGHApY>KUBAIOT
oTpUllaTe/IbHble 3HauyeHWs ¢&nd, paBHble -1.4..-3.5
(cm. Tabus. 6), a uX pUrypaTUBHbIe TOYKH pacroJiara-
oTca Ha auarpamMme Y-Nb-Ce [Eby, 1992] B noJje A:
(puc. 10), T.e. B moJie rpaHUTOB, CGOPMUPOBAHHBIX B
pe3ysbTaTe IJaBJeHUs NOPOJ KOHTHHEHTAJbHOU KO-
pbl WM B pe3yJibTaTe B3aWUMOJAEHCTBHA MaHTHHHBIX
pacIJlaBoB C MaTepHaJoM KOHTHHEHTA/bHOU KOpBI.
TakuM 06pa3oM, MaJOBEpPOSITHO, YTO B KayecTBe UC-
TOYHMKA [IJIs] YApHOKHUTOB TaTapHUKOBCKOI'O0 MacCUBa,
a TaKKe JJId [PYTUX MacCUBOB TaTAPHHUKOBCKOIO KOM-
MJIeKCa CAYXKUJ I0BEHUJIbHbIA MaHTHUUHBINA MaTepual.
OpHako npejJjiaraeMasi HUKe neTporeHeTU4ecKas Mo-
JleJib BCe Ke CBsI3aHa C BHeJ[peHueM MaHTHHHBIX Marm
B OCHOBaHHe Kopbl. Ha 0CHOBaHMH MUHepa/IOTUYeCKHUX

U TeoXMMHYECKUX XapaKTEepPUCTUK TpaHUTOUJ0B Ta-
TapHUKOBCKOI'O MacCMBa MOXHO JONYCTUTb, YTO
HauboJiee BEPOSATHBIM UCTOYHUKOM 3TUX MOPOJ, SABJISA-
JUCh MaduyecKkue Mopo/ibl HUKHEW Kopbl (rabbpou-
Zbl, peppoINOPHUTHI), KOTOPbIe MOTJIU OBITh CHOpPMHU-
poBaHbI B pe3ysibTaTe AuddepeHMANMA MAaHTUHHBIX
TOJIEUTOBBIX MarM, BHEJ[PUBIIUXCA B OCHOBaHUE KOH-
TUHEHTAJIbHON KoOpbl. [10J06HBINA UCTOYHUK AJS rpa-
HUTOUJOB (YapHOKUTOB) G6aTosuTa lllepmad (Sherman
batholith), c KOTOpbIMHU 0 MHOTUM CBOUM XapaKTepH-
CTUKaM OOHAPYKHUBAIOT CXO/ICTBO YapHOKUTHI Tartap-
HUKOBCKOI'0 MacCUBa, npezamnosaraau K. ®poct c coas-
Topamu [Frost et al, 1999]. B HacToslee BpeMs He-
BO3MOXXHO TOYHO YCTAHOBUTb, KOTJa HMMEHHO Mpo-
W301IJI0 BHEJIPEHUE TOJIEUTOBBIX MarM B OCHOBaHHeE
KOPBI U UX Ipeobpa3oBaHKe B rabOopPOUibl HIXKHEH KO-
pbl. Bo3aMoxKHO, aHJepI/IeNTUHT Ga3UTOBBLIX pacIia-
BOB K OCHOBAHMIO KOPbI UMeJl MeCTO B mpoiiecce ¢pop-
MUPOBaHUSI aKKPEI[MOHHOTO OpOreHa HaJ, MorpyKaro-
Ieics 30HOM CyOAYKIIMHU, KOTr1a 66T CHOPMHUPOBAHDI
rPAaHUTOU/Ibl YYHCKOTO MU KyTHUMCKOTO KOMILJIEKca
Yyiickoro 6Jioka ¢ Bo3pacToM okoJio 2.02 miapj JeT,

Nb

s

Y Ce

Puc. 10. Juarpamma Y-Nb-Ce [Eby, 1992] nas rpaHUTOU-
ZloB TaTapHUKOBCKOI'O MaccuBa. YC/JI0BHble 0003HaYeHHUs
CM. puc. 5. A1 - 1oJie 'PaHUTOU/OB, UCTOYHUKAMU KOTO-
PBIX ABJISIJIUCH IOPOJib], IO CBOEMY COCTaBY NMOJ06HBIE 6a-
3aJbTaM OKeaHWYeCKHX OCTPOBOB; Az — MoJie TPaHUTOU-
Jl0B, HCTOYHUKAMH KOTOPBIX ABJAJUCH MOPOJAbI KOHTH-
HEHTaJbHOU KOPHI.

Fig. 10. Diagram Y-Nb-Ce [Eby, 1992] for the Tatarnikov-
sky granitoids. See the legend in Fig. 5. A; - field of grani-
toids, the sources of which were rocks similar in composi-
tion to oceanic-island basalts; A; - field of granitoids, the
sources of which were continental crust rocks.




4YTO MBI IpeArnoJiaraau padee [Donskaya et al,, 2013b]. C
TAKOM e /10Jiell BEPOSITHOCTH MOXKHO MPEeAN0JI0KHUTb,
YTO aHJIepIJIeHJJUHT 06a3aJbTOBLIX PAaCIJaBOB M HX
npeo6Gpa3oBaHUe B MOPO/bI HIKHEH KOPbI MPOU30IILIN
Ha CTaJM¥ YTOJILEHHUS KOpPbl B Mpolecce KOJIHU3UU.
Takke Ha OCHOBAaHUHW aHAJIM3a re0JIOTHYECKON CHUTYya-
I[MM B peruoHe, a UMEHHO TOro pakKTa, YTO OJTHOBpe-
MeHHO ¢ GOpPMHpPOBAHHWEM TI'PAaHUTOU/IOB TaTapPHUKOB-
CKOTO KOMILJIeKca B IKHOW 4yactu CeBepo-baii-
KaJIbCKOTO BYJIKAHMUYECKOTO I0sica MPOU3OIII0 BHE[-
peHre KOMOWHUPOBAHHbBIX JIA€K, OJITHUM U3 KOMIIOHEH-
TOB KOTOPBIX SIBJSAKOTCA J0JIEPUTHI, IO COCTaBY COOT-
BETCTBYIOI[ME BbICOKOXKEJE3UCThIM ToOJIenTaM [Sho-
khonova et al, 2010], MOXXHO TpPeAIOJO¥XHUTb, YTO
BHe/[peHUe MAaHTHUHHBIX TOJIEUTOBBIX MarM B OCHOBa-
HHe KOpbl M UX auddepeHIHANHsA C 0Opa3OBAHHUEM
rab6éponioB MOTJHU HMETh MECTO HENOCPeJACTBEHHO
nepesi BHeJpeHHWEM TIPaHUTOWJIOB TaTapHUKOBCKOIO
MaccuBa. B sito6oMm ciydae, B palioHe paclipoCcTpaHeHUs
YApPHOKHUTOB TAaTapHUKOBCKOTO KOMILJIEKCA HMMEITCS
BCe MpPEeJNOChIIKK [iJisi TNPUCYTCTBHUSI B OCHOBAaHUHU
HUKHEeU Kopbl MOPO/J, OCHOBHOTO cocTaBa (rab6pou/10B,
beppoIMOPUTOR), KOTOPhIE U TTOCTYKUJIN UCTOUHHUKOM
JUISl JAHHBIX TPAHUTOUAOB. Takke cliefAyeT OTMETHUTh,
4TOo PopMHUPOBaHHUE PACIJIABOB C Fr€OXMMHUYECKUMH Xa-
PaKTEpPUCTUKAMH TPaHUTOB A-TUma B pe3yJbTaTe
IuddepeHMAUM WA YAaCTUYHOTO MJaBJeHUs ¢ep-
POAMOPUTOB MOATBEPNKAEHO 3SKCIEPUMEHTAJbHBIMU
pabotamu [Scoates et al, 1996]. BeicoKKe TeMIepaTyphl
HacbllleHWsl paciviaBa IupkoHoM [Watson, Harrison,
1983], paccyuTaHHble JJisT KPYIMHO3€PHUCTBIX TI'PaHU-
ToUA0B TaTapHUKOBCKOro MaccuBa, - 930-960 °C, no-
KazaJi, 4YTo GOpMHUpPOBaHUE TPAHUTOUJHBIX pacIia-
BOB MPOUCXO/IUJIO B YCJIOBUSAX HIDKHEH KOPBI PU TEM-
nepaTypax, COOTBETCTBYIOIIMX 06pa30BaHUI0 KJiac-
CUYeCKUX TpaHUTOB A-tumna [Creaser, White, 1991;
Skjerlie, Johnston, 1993]. Bbicokre TeMmnepaTypbl CBU-
JIeTeJIbCTBYIOT TaKXe U O BBICOKOM PacTBOPUMOCTH
aKieccopHbix a3, cnocobCTBYOLIEH 3HAYUTETBHOMY
oboramieHUI0 PaciyiaBOB BbICOKO3apsiAHBIMHU 3JIeMeH-
TaMH, YTO MOATBEPNKAAETCS BICOKUMHU COJIEPPKAHUSAMHU
Zr, Nb, Y, REE B rpanutougax TaTapHUKOBCKOr0 Mac-
cvBa (cM. TabJ. 5). Beicokas kesie3ucTocTb aMbubO0JIOB
Y OUOTUTOB B IPAHUTOMU/IAX, IPUCYTCTBHE UJIbMEHHUTA
kak enuHcTBeHHOro Fe-Ti okcuja, HU3Kasg WIH yMe-
peHHasi QyrUTUBHOCTb KUCJ0PO/A YKA3bIBAIOT HA KPU-
CTQ/UIM3ALHI0 TPAaHUTOUAOB U3 CYXHUX (MaJIOBOJHBIX)
pacniaBoB. UTo KacaeTcss KpUCTA/UIM3AIUM PACIJIaBOB,
paJloHaYaJbHBIX /I TPAHUTOUJI0B TaTapHUKOBCKOTO
MacCHMBa, TO OHA MPOUCXOAWIA B THHNAOHCCATBHBIX
YCJIOBUSAX, O YeM CBUJETEJbCTBYIOT JOCTAaTOYHO HU3-
KHUe JlaBjieHus (2.2-2.9 kbap), paccyuTaHHble JJis rpa-
HUTOUJIOB C UCIOJIb30BaHUEM aM$UO0JI0BOTO reoba-
pomeTpa [Johnson, Rutherford, 1989].

Beicokne koHLeHTpanuu Ba u nosioxurtenbHble Eu
aHOMaJIMM Ha CIeKTpax paclpejie/leHUs1 pejiKo3e-
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MeJIbHBIX 3JIEMEHTOB KPYNHO3EPHUCThIX ITPAaHUTOU/I0B
(cM. puc. 6, a, 6) NO3BOJIAIOT NpeAINoJaraTb, YTo Mpo-
1[eCC YaCTUYHOTO IJIaBJIeHUs Ga3UTOBOTO UCTOYHHKA
6bL1 HauboJiee MPeANOYTUTENbHBIM NMPpU GOPMUPOBa-
HUM 3TUX MopoA. UTo KacaeTcsl MEJIKO3EPHUCTBIX MOP-
$UPOBBIX FPAHUTOU/IOB, TO OHU OOHAPYKUBAIOT 60JIee
BBICOKHE COJIEpKaHUS KpeMHe3eMa W CYIIeCTBEHHO
6osiee HU3KUE cojJiepkaHus Ba, Zr mo cpaBHEHUIO C
KPYIMHO3epPHUCTBIMHU PAa3HOCTAMHM (CM. TabJI. 5), a Tak-
’Ke oTpuuaTesbHble Eu aHOMasnu Ha cnekTpax pac-
npenenenuss P33 (cMm. puc. 6, a), M03TOMY MpoILECC
bpaKIMOHHON KPUCTANJIU3AIMU TPAaHUTOUJHOTO pac-
IJIaBa NPUHUMAETCsl B KauecTBe OCHOBHOTO HpH ¢op-
MHUPOBAaHUH 3TUX HauboJsiee AUbPepeHIIUPOBAHHBIX
pa3HOCTEN.

7.2. TEKTOHUYECKASI OBCTAHOBKA ®OPMHPOBAHUA
TPAHUTOU/IOB

TexToHMYecKasl MO3ULUSA CTAHOBJIEHUS] YAPHOKUTOB
TaTapPHUKOBCKOI'O KOMIUIEKCA TECHO COINpsDKEHA C
yciaoBussMM  dopMmupoBaHusa  CeBepo-balikaibckoro
BYJIKAHOIJIyTOHUYECKOI0 M05ICa, C TOPOJJaMyi KOTOPOTO
I'PaHUTOU/IbI TATAPHUKOBCKOTO KOMILJIEKCA HAXOASATCS
B TE€CHOW NPOCTPaHCTBEHHOH cBsi3u. KpoMe Toro, kak
MBI y>Ke OTMeYasI¥, BO3pacT YapHOKUTOB TaTapHUKOB-
CKOTO KOMIIJIEKCa COBIAZ@eT C BO3pacTOM Haubosee
MoJIo/IbIX o6pa3oBaHuil CeBepo-balikaibCcKoOro ByJIKa-
HOILTyTOHU4Yeckoro mnosica (1.85-1.84 wmupj JieT), HO
IIPU 3TOM sIBJIsIeTCA 60Jiee MOJIOABIM 10 CPAaBHEHUIO C
BO3pPACTOM 0O0JIBLIMHCTBA NOPO/J, aKUTKAaHCKOM CEpUU U
rPAaHUTOHW/IOB UpebCcKoro komiuiekca (1.88-1.86 muapg
set). Ilpeanosaraercs, 4yTo cTaHoBJeHUe CeBepo-
Balika/IbCKOro BYJIKAQHOILIyTOHMYECKOro mosca ocy-
IIEeCTB/AJIOCH B pPEXHUME pPacTsSHKEHHs, B KOTOPOM
060C006/I5II0TCA IBa MMIyJibca MarmatusmMa (1.88-1.86
u 1.85-1.84 mupa seT), paszesieHHbIE TIEPHUOJIOM YCH-
JIEHUsl pacTshkeHUs ¢ popMUpoBaHMEM JMHAMOMeTa-
MOp®U30BaHHBIX TOPOJ, MPOSBUBLIMMCS Ha pyb6exe
1.86-1.85 mapp sieT. TakuM 06pa3oM, 3TOT NEPUOJ, TU-
HaMoMeTaMopduaMa U COOCTBEHHO (OpPMHpPOBAHUE
JlaBaHCKOM 30HBI CMATUSA CBAA3AHbI C HaUbOJlee UHTEH-
CUBHOMU cTaZjuel Npo1eccoB BHYTPUKOHTHHEHTAIbHOTO
pacTshKeHHsI B JaHHOM pervoHe B PaHHENPOTeEpPO30H-
CKU{ nepuoj. [luHaMoMeTaMOpdu3M BapbUpYeTCs OT
3eJIEeHOC/IaHLIEBOM /10 aMUOOJUTOBOM danuu, Ipu
3TOM IpOSIBJIEHUS] BBICOKOM CTelneHH MeTamMopdusMma
TATOTEIOT K 30HaM pa3pbIBHBIX HapYLIEHUH, rJie Mopo-
Jibl TI0JIBEPXKeHbI JMHAMOMeTaMOpPU3My U MeTacoMa-
To3y. Hanbosiee MHTEHCHUBHO 3TH MNPOLECCHl MPOSBU-
JINCh UMEeHHO B /|JaBaHCKOU 30He CMSATHS, PacloIoKeH-
HoM Mexay KyHepMuHCKUM M JIeBOMMUHCKUM pas/ioMa-
MU. ['paHHATON/IbI TaTAPHUKOBCKOTIO KOMIIJIEKCA, TArO-
Tewle K /laBaHCKOW 30He CMSTHS, He TOJBepPKEHBI
JIMHaMoMeTaMopdu3My, UTO TaKKe yKa3bIBaeT Ha ToO,
YTO UX CTAHOBJIEHHE NPOMCXOAUJIO HA 3aK/IIOYUTEJb-
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HbIX cTagusx ¢opmupoBanus CeBepo-baiikaibckoro
BYJIKAHOIJIyTOHUYECKOT O NosIca.

Ha ocHOBaHUU OlLIEHKU BO3pacTa U TEKTOHHUYECKOH
MO3UIIMKA TPAHUTOUJbl TATAPHUKOBCKOI'O0 KOMILJIEKCA
ObLIM BKJIYEHbl B CTPYKTypy lOxHO-CubUpcKoro
MOCTKOJIIM3UOHHOTO MarMaTU4eCcKOoro nosca, KOTOpbIi
MPOCJIeXKUBAETCS BJI0JIb BCEro MOKHOTO Kpass Cubup-
CKOTO KpaToHa [Larin et al, 2003, 2009], nosToMy B
rJ106aJbHOM MacliTabe CTAHOBJIEHUSI €JUHOU CTPYK-
Typbl CHGHUPCKOTO0 KpaToHa reoJjMHaMu4yecKkasl o6cCTa-
HOBKa GOPMUPOBAHHUS YAaPHOKUTOB TAaTAPHHUKOBCKOTO
KOMILJIEKCa pacCMaTpPUBAETCSd KaK MOCTKOJIJIM3UOHHOE
pacTspbkeHue. B To e BpeMa HaJlo UMeTh B BUJY, YTO
reoJiJMHaMu4ecKasi 06CcTaHOBKa GOPMUPOBAHUS IPAHU-
TOB KOHTPOJIMPYETCH U YCJAOBUSIMU 00pa30oBaHUs pac-
MJ1aBOB. I/ »KeJe3UCTbIX W3BECTKOBO-LIEJOYHBIX M
1eJIOYHbIX YMEPEHHO-TJIMHO3EMHUCTBIX YapHOKUTOB B
KayecTBe HauboJjiee OJaronpUsaTHOM O6GCTaHOBKU
dopMupoBaHUsl TNpPUHUMAeTCs OOCTAaHOBKA BHYTpPHU-
KOHTHHEHTa/JbHOro pudTorenesa [Frost et al, 1999;
Frost B.R, Frost C.D., 2008]. llony4eHHble B MOCJeTHUE
ro/ibl HOBbIE JJaHHbIE O BO3pAacCTe 3aBeplieHUs KOJJIHU-
3UOHHBIX COOBITUN B TOM yacTu CUGUPCKOr0 KPaTOHA,
T/le pacnpoCTpaHeHbl YapHOKUTbI TaTapHHUKOBCKOTO
KOMILJIEKCA, MO3BOJIMJIN CHATb NPOTHBOpPEYHUS B HH-
TeprnpeTanyuu reoJMHaMU4YeCKO 06CTaHOBKU UX op-
MUPOBaHUA (MOCTKOJIIM3UOHHOE paACTSKEHUE WU
BHYTPUKOHTUHEHTAJIbHBIN pudToreHes). [paHuTonab
TaTapHUKOBCKOTO KOMIIJIEKCA, TaK e KaK U BXOJAINe
BMeCTe C HUMHU B CTPYKTypy lOxkH0-CubUpcKkoro mar-
MaThuyeckoro mnosica mnopojbl CeBepo-baiikajibcKoro
BYJIKAHOILJIYTOHUYECKOT'0 I05ICa, PalaKWBUIOA0OHbIE
rPaHUThI IPUMOPCKOT0 KOMILJIEKCA U TPAaHUTOU/IbI a6-
4YaJICKOTO0 KOMILJIEKCa, NepeceKarT Mopo/ibl AKUTKaH-
CKOTO CKJIa[{4aToro nosica, BeigesaeHHoro 0.M. Pozenom
[Rosen et al, 1994; Rosen, 2003]. B Hauiei pa6ote [Don-
skaya et al,, 2016] 661710 TOKAa3aHO, YTO OCHOBHbIE KOJI-
JIUBMOHHbIe COOBbITUSI B MNpejesaX AKUTKAHCKOTO
CKJIa[4aTOTO MO0siCa 3aBEPUIMJIUCh Ha BPEMEHHOM pY-
oexxe 1.98-1.97 mupp JsieT, T.e. TpUGJH3UTENBHO Ha
100 MJiH JieT paHee, 4eM HavyasoCcb GOPMUPOBAHUE Ile-
peduc/ieHHbIX Bbllle nopoJj, Bxoadmwux B lOxHO-Cu-
OUPCKUH MOCTKOJ/UTM3MOHHBIM MarMaTUYeCKHUH MosiC, B
TOM 4YHUCJe€ U TPAaHUTOUJOB TATAaPHUKOBCKOTO KOM-
miekca. TakuM 06pa3oM, MOXKHO C/ieJIaTh BbIBOJ, O TOM,
4yTo QOpPMHUpPOBAHME YAPHOKHTOB TAaTapHHUKOBCKOTO
KOMILJIEKCa, TaK e Kak U nopo/, CeBepo-baiikaibCKoro
BYJIKAHOTLJIYTOHUYECKOTO T105ICa, TPAaHUTOUJOB NpHU-
MOPCKOTO M ab4afICKOTO KOMILJIEKCOB, B JIOKAJbHOM
Macurtabe MPOUCXOAUJI0 B 0OGCTAHOBKE BHYTPUKOHTH-
HeHTa/JIbHOTO pudTOreHe3a, KoTopas HauboJiee 6yaro-
npusiTHa A GOpMUPOBAHUS MOPOJ], GJU3KUX IO CO-
cTaBy rpaHuTaM A-tuna. B macmra6e e Bcero Cubup-
CKOr0 KpaTOHa, KaK Mbl y»Ke OTMeyasd, 0OCTaHOBKA
dopMUpoBaHUS TPAHUTOUOB TATAPHUKOBCKOTO KOM-
MJieKca Ha OCHOBAaHUU NPUHAJJIEKHOCTU ux HIKHO-
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CI/I6I/IpCKOMy MNOCTKOJ/JUVIM3BUOHHOMY MArMdTHU4Y€CKOMY
MMoACY IPpUHUMAETCA KaK IMIOCTKOJIJIM3MOHHAd.

8. 3AK/IIOYEHUE

MaccuBbl YapHOKHUTOB TAaTapPHUKOBCKOTO KOMILJIEK-
ca mpuypoueHbl K /laBaHCKOU 30He CMATUS CeBEpPHOU
yacTu balikajibCcKOro KpaeBoro BeicTyna ¢pyHaamMeHTa
CubUpCcKOro KpaToHa, OAHAKO OHU He MOJIBEpPKEHbI
JUHAMOMETaMOPPHU3MYy, MUJIOHUTHU3AIUU U MeETacCo-
MaTo3y, YTO yKa3bIBaeT HAa UX GOPMUPOBAHHUE TOCJE
cTaHoBJieHUs JlaBaHCKOHM 30HBbI. Bo3pacT yapHOKUTOB
TaTapHUKOBCKOTO KoMIliekca (1.85 mupg jieT) coBna-
JlaeT C BO3pacTOM HauboJiee MOJIOJbIX 06pa30BaHUI
CeBepo-BaiikanbcKoro BYJIKAHOIJIYTOHUYECKOTO MOS-
ca (1.85-1.84 muipx JieT).

YapHOKUTHI TaTapHUKOBCKOTO KOMILJIEKca IO Co-
CTaBy OJIM3KU IIEJIOYHBIM U H3BECTKOBO-IEJ0YHbIM
yMepeHHO-TJIMHO3EMUCTBIM KEeJIE3UCTBIM TpPaHUTAM.
[Io cCBOMM TreOXMMHUYECKUM XapaKTEPUCTHUKAM YapHO-
KUTbI COOTBETCTBYIOT I'paHUTaM A-THIIA.

OneHka TeMIlepaTyp Hadya/IbHBIX CTAJUNA KPUCTAJ-
JIU3alMM TPAHUTOWJHBIX PaCIJIAaBOB IOKasajia, 4TO
dopMupoBaHUEe YAPHOKUTOB MPOUCXO/IUI0 IPH BbICO-
KUx TeMinepatypax - 890-960 °C (TeMmnepaTypa Hachl-
IeHUs pacinjiaBa IUpkoHoM). Kpucramiusanus rpa-
HUTOU/IHBIX PACIJIaBOB OCYIIECTBJSJAch B TUMabuc-
CaJIbHBIX YCJOBHUAX MPH JaBjeHun 2.2-2.9 kb6ap, a
TaKXXe B YCJOBUSX HU3KOW WU yMepeHHOU QyruTus-
HOCTH KHCJIOPOJA.

MuHepajorU4ecKue W TeoXUMHYecKHe [IaHHbIe
CBUJIETEJILCTBYIOT O TOM, YTO YAPHOKUTHI TaTapHHU-
KOBCKOTO KOMILJIEKCA MOIJIM 6bIThb 06pa3oBaHbI 3a
CYeT IJIaBJieHUsI MadUUeCKUX MOPOJ, HIDKHEH KOpbl
(ra66poumoB, GeppoAUOPUTOB), KOTOPBIE OGbLIN CHop-
MUPOBaHbI B pe3yJbTaTe AuddepeHIIMalUU MaHTUH-
HBIX TOJIEUTOBBIX MarM, BHEJIpPUBIIHUXCS B OCHOBaHHeE
KOHTUHEHTAJIbHOWU KOpbl. KOPOBBIA UCTOUHUK YapHO-
KHUTOB IOJTBEPK/AAETC HM30TONHBIM cocTaBoM Nd.
YapHOKHUTBI XapaKTepPU3YIOTCI OTPUIATEbHBIMU 3Ha-
YeHUsIMH end (t)=-1.4...-3.5.

['paHUTOU/IbI TATAPHUKOBCKOTO KOMILJIEKCA BXOJSAT
B CTPYKTYypy H0kHO-CHUOUPCKOT0 MOCTKOJJIU3UOHHOTO
MarMaTHYecKOro Iosica, MPOCJeXUBAKIErocs BJOJIb
Bcero 10KHOro ¢uiaHra CUGUPCKOrO KpaToHA, HO MpHU
3TOM B JIOKaJIbHOM MacuiTabe balKasibCKOro KpaeBoro
BhICTyna ¢QyHJaMeHTa KpaTOHa uUX (GpopMHUpOBaHHUE
OCYIIIeCTBJISJIOCH B 0O6GCTaHOBKE BHYTPUKOHTHHEH-
TaJIbHOTO pUdTOreHe3a.
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