Matepunansl
Bcepoccunckon
KOH(epeHLmnm

C MEXAyHApPOAHbIM
ydyactmem

Merponorus
MarmaTn4yecKmx
 meTamoppuyecKux
KOMMNJIEKCOB

Boinyck 8




MWHWCTEPCTBO OBPA3OBAHMSA U HAYKM
POCCUCKON ®EAEPALINN
HALUMOHANBHBIM NCCNELOBATENBLCKUN
TOMCKWI TOCYAAPCTBEHHI YHUBEPCUTET

leTponorua marmaTuyecKux
U MeTamop(PUyeCKUX KOMNJIEKCOB

Boinyck 8

Matepuanbl Bcepoccnnckon KoHdepeHumnm
C MEXAYHAPOAHbIM y4acTem

29 HOsbpA — 2 leKkabps 2016 roja

ToMCK 2016



VIK 551.24
bbK 26.303

ITerponornss MarmaTu4eckux U Meramoppuueckux ¢popmanmii. Bein. 8. Marepuanst Beepoc-
cuiickoii merporpaduueckoil KoHpepeHur ¢ MexryHapoaasiM yuactueM. — Tomck: M3a-Bo Tomcko-
ro IHTH. 2016. — 412 c.

B cOopHuke mpencraBiaeHsl MaTepuaibl 8-if HayyHON KOH(pEpeHIUH 1Mo npolieMam reHe3uca, Mo-
JeNMPOBaHMs YCIOBUI ()OPMHUPOBAaHUS, CTPYKTYpHOI OpraHMW3allui U MUHEpareHMM MarMaTHueCcKux
U MeTaMOp(UYECKHX KOMIUIEKCOB. PacCMOTpEHBI BOIIPOCH! UX F€OXPOHOJIOIMYECKON KOPPENsU U
(bopMaLMOHHON TUIH3ALNH.

I[J'ISI CIICIaJIuCTOB B obmactu HeTpOFpa(bI/II/I, Ire0JIOTHYECKON ChEMKH U IMPOrHo3a MeCTOpO)KI[CHI/Iﬁ
IIOJIC3HBIX MCKOITAaCMBbIX.

Penakunonnas komuterus: OpHet P.O., Ky3smun M.U., Bpy6nesckuii B.B., I'yrtuepes-Anonco I,
I'eptrep U.D.,. Kpacuosa T.C., Bnagumupos A.I., Bonornuna 1.B., Uepnbimos A.1.

Texnuueckue penaxkropsl — ['eptaep U.D., [lyraposa H.A.

Opurunan-maket — A. bakiaesa

Kagenpa nerporpaduu ToMCKOro rocyaapcTBEHHOTO YHUBEPCUTETA

Petrology of magmatic and metamorphic complexes. Issue 8. Pceeding of science meeting. —
Tomsk: Tomsk CSTI Publishing house. 2016. — 412 p.

The collection includes reports from the 8" science meeting according petrology of magmatic a
metamorphic rocks and their metallogeny and structural construction. Questions of their correlation
and formation type are discussed.

The book is interesting for specialists in the field of petrography and geological survey and proposal
of ore deposits.

Scientific editors: R.E. Ernst, M.I. Kus’min, V.V. Vrublevskii, G. Gutierrez-Alonso, I.F.Gertner,
T.S. Krasnova, A.G. Vladimirov, I.V. Vologdina, A.I. Chernyshov.

Tecknical editors — L.F. Gertner, N.A. Dugarova.

Original design — A. Bakshaeva

Petrography department of Tomsk State University

ISBN 978-5-89702-415-5

WznarensctBo Tomckoro LIHTU. Bymara odcernas Ne 1. Iledars odeeTnast.
[Noamucano B mevars 22.11.2016 1. 3aka3 Ne 944. Tupax 120 3k3.
Otneuarano B Tomckom LTHTU.

Poccus, 634021, . Tomck, mp.@pynse, 115/3. Ten. (8-3822) 26-31-69



CoaepxxaHue

Frontiers in Large Igneous Province Research
RICHAVA E. EFTIST........ooeeeieeeee et e ettt e etttk et h et e e e e et ee e et em e e et ee e e eaees s e e et em s e eteenseeseenseeneenneaneenees 8

Map of mafic dyke swarms and related units of Russia and adjacent regions,
and implications for continental reconstructions
Richard E. Ernst, Kenneth L. Buchan, SVetlana BOISYUL ...............c.c.cc.ocuecueeiiieeni ittt sse e enaesse s saes 10

The magmatic history of the West European Variscan Belt. Pulsated vs. continuous magmatic events
Gabriel Gutiérrez-Alonso, Javier Fernandez-Sudrez and Alicia LOpez-Carmon . .............c..ccooceioeeveioeenieiienineneeeniens 14

UHP metamorphism in the Polar Urals: evidences from the Marun-Keu Complex (Russia)
Lopez-Carmona, A., Tishin, PA., Chernyshov, Gutiérrez-Alonso, G., Gertner, I F. ..........c..ccccccoovumvieiiiniieniiienieeeeeee 15

Origin of compositional diversity in the Chigu Tso intrusions in the remnant Comei large igneous province,
SE Tibet: implications for the Daly Gap
Ying Xia, Richard E. Evnst, Di-CRENG ZIUG ...............ccooceueeiieaiieiiiesieeiieset e estte et estaessseestaessseestaesnseenseessseasseesaseasssasnseenes 20

TexToHO-MarMaTH4yecKast 3BOJIIOINS TEPPUTOPHU CEBEPO-BOCTOUHOM YacTH AHrapo-Burnmckoro

rpaHUTOUIHOTO OaronuTa ceBepHoro 3adaiikanbs (U-Pb u “*Ar-**Ar Bo3pact 1 coctas nopox

BYJIKQHO-IUTyTOHHYECKOH acconmanmu bayHToBckoro paiiona)

Anmonos A. 0., [Joponuna H. A., Tpasun A.B., B. b. Xybanog B. B., I[locoxoe B. ®., Bysnmyeg M. B. ..........c.ccccocun... 21

K Bompocy 0 Bo3pacTe pa3iTHuyHBIX THIIOB TPAHUTONI0B XHUIOK-BHTHMCKOTO CKITaa94aToro mnosica 3abaiikasibst
(na mpumepe “Ar-*Ar u Rb-Sr - H30TOIMHBIX JaTHPOBOK)
AHMONO0B8 A.FO., TIOCOXO08 B.H. ........cc.cceiiiiiiiiiiiieieeee et ettt ettt ettt ettt 28

MogenupoBanue Cy1b(UIHO-CHINKATHOH HECMECUMOCTH M MUKPOAJIEMEHTHOTO COCTaBa
cynbduaHO# (as3pl B 0a3aIBTOBBIX MarMax
A.A. Apuckun, K.A. Borukos, I'C. HUKONAESB, I C. BAPMUHA ..........c..ccueieiiiieeeiieee ettt ettt 32

baput-nonumerannyeckoe opyaeHeHre 3MEHHOTOPCKOTO PYJHOTO paiioHa M €ro reHeTUIeCKUE aCTIEKThI
Becmembino8a K.B., IPUHEB O.M. .......ccc.cccveieeeiieieeeeee ettt et ettt ettt et e et et e s abe et e et e enaeessbeeneenenes 36

[etponormueckne ocobeHHOCTH CHIABITCKOTO IEPHI0TUT-Ta00poBoro MaccuBa (3amagabrii CastH)
E.B. BOPOOUHA, A A. MOHSYUL.........c..ei et ettt ettt ettt e et e b et e e bt e e et e emeeene e e aneeaesneeneas 45

Kamnanckoe uTHUMOpPUTOBOE U3BepKeHUE (~39 THIC. JI.H.): KpaTKUi 0030p U HOBEIC JJAHHEIC
IO JICTaJIbHBIM (DaIUsIM H3BEPIKCHUS
A.B. Buwunescxuil, K. K. I1agneHOK, M.B. KOZMUKUI ...............ouueeiiiiiiiiiiiie oottt ettt aaae e 55

JluHaMuka BHEIPEHUS 0a3uT-yabTPaba3UTOBBIX TEJT HA IIYOMHHBIX YPOBHSIX

AKKPCIMOHHO-KOJUTM3HOHHBIX CHCTEM (OJIbXOHCKUHN PEroH, 3aaIHOe MPUOaiKabe)

Braoumupos A.I, Mexonowun A.C., Jlasvioenxo FO.A., Xnecmos B.B.,

Bonxosa H.U., XpOMBIX C.B., MUXCEE E.HL. ............cc.ccoueeuiiiiiaieeeie et et e ettt tte et staeenteassaessbeessaesaseessaessseesseesnseeseens 60

I'maykodaHcmaHneBbIif MeTaMop(r3M OAYIIedHBIX 0a3anpToB Yapckoii 3006 (CB Kazaxcran)
H.U. Bonkosa, B.B. Xnecmos, B.I1. Cyxopyxos, A.B. Tpasun, /].C. FOOun, M.B. XH€CMOB............ccoecvaiaiaeaiaeieaeae 67

I'eoxumuueckue u nzoromnusle (0, st, nd, pb) cBuaeTenscTBa PpaKIMOHUPOBAHUS

Y KOHTaMHHALWK 1TpU GOPMHUPOBAaHUY 0a3aibT-aH/Ie3UT-TPaXUT-PUOIUTOBON CEpHU

0aTeHEeBCKOTO MOJHATHSI MUHYCHHCKOTO ITporuda

A A. BOPOHUYOB ...ttt ettt et ettt e et et e et et e e e e ekt e ea b e enbeeeeb e e aste e eb e e st e eabeenteeenbeenteesabeeneeenbeeneennneenns 76

MaHnTuiiHBIe HICTOYHUKH M YCIIOBHS TEHEpAlul KeMOpuiickoro oib—marmarnsma ['opHOTO AnNTas
B.B. Bpyonesckuii, B.U. Kpynuamuuxo8, M. @D. T@PIHED ..........ccc.ccueiieiiiee ettt 82

I'mGpunHbIe MOpoab! codckoro komiuiekca (Codckuii 6aronut, [lonspHbit Ypar)
Top6auenio K.B., YOOPAMUHA O.B. ............ccccoovuiiiiieiieiieie ettt ettt ettt ettt e e st e st esbeete s e eseeseeatesseenaesseenaeeneas 90



UHP metamorphism in the Polar Urals:
evidences from the Marun-Keu Complex (Russia)
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The Marun-Keu complex (MKC; Polar Urals) is interpreted to represent an exhumed slice of a passive continental margin
that was subducted during the closure of the Uralian Ocean. The aim of this studly is to report the presence of possible quartz
pseudomorphs dfter coesite in the MKC eclogites. The occurrence of coesite (pseudomorphs) is significant because suggests
that the host terrane underwent ultra-high pressure metamorphism, at depths greater than 80 km in a (paleo) subduction
zone. Preliminary PT constrains suggests that the MKC eclogites recorded a three stage metamorphic evolution involving
(i) early subduction-related medium-pressure and medium temperature metamorphism (M1); (i) Subduction-related (ultra)
high-pressure eclogite-facies prograde metamorphism (M2) characterized by the occurrence coesite and the infiltration of
aqueous fluids that led to the formation of honeycomb garnet porphyroblasts; (iii) Exhumation-related metamorphism re-
corded by the development of clinopyroxene+plagioclase+amphibole symplectites and Na-Ca amphibole poikiloblasts.

Introduction

The discovery of coesite- and (micro) diamond-bear-
ing continental affinity rocks, more than 30 years ago
(Chopin, 1984; Smith, 1984), has gradually eradicated the
concept of “buoyant continents” that resist subduction.
These key minerals can only crystallize at mantle depths
(i.e. 2100 km), and the only known mechanism by which
lithospheric rocks can reach such depths occurs in destruc-
tive boundaries, i.e. subduction zones. Hence, the occur-
rence of coesite and/or diamond (pseudomorphs) is sig-
nificant because suggests that the host terrane underwent
ultra-high pressure metamorphism, at depths greater than
80 km in a (paleo) subduction zone.

In subduction zones, the sinking of relatively cold,
continental lithosphere into the mantle, dragged by con-
sumed denser oceanic lithosphere, leads the formation of
high- and ultrahigh-pressure (HP; UHP) and low (LT) to
medium temperature (MT) metamorphic rocks. Current-
ly, these rocks are found in the suture zones of mountain
belts, after being buoyantly exhumed by tectonics from
mantle depths to crustal shallow levels. Coesite- and dia-
mond-bearing eclogites have been reported worldwide in
more than 20 metamorphic belts (e.g. Liou et al. 2009).
One of these examples is the Uralian orogenic belt.
Coesite and diamond pseudomorphs have been described
in eclogites from the Southern Urals (Fig. 1) Maksyutov
Complex; Chesnokov and Popov, 1965; Lennykh et al.,
1995; Leech and Ernst, 1998) and diamond has been re-
cently discovered in chromite ores from the Polar Urals
(Rai-Iz ophiolite complex; Yang et al., 2007). The Rai-
Iz ophiolite complex comprises an ophiolite nappe that
overlies the Marun Keu Complex (MKC). The aim of this
study is to report, for the first time, the presence of traces
of quartz pseudomorphs after coesite in the MKC eclog-
ites, together with a comprehensive petrological and
thermobarometric characterization of key samples from
representative localities. This extended abstract display a
brief summary of the study in progress.

Geological background

The Uralian orogenic belt extends N-S for more than
2000 km from the Arctic Ocean to the Caspian Sea. This
orogenic belt, separates the East European Platform (pas-
sive margin) and the West Siberian Plain (active margin)
as a result of the collision between the former and a col-
lage of microcontinents, following the closure of the Ura-
lian ocean and developing one of the sutures leading to the
Pangea amalgamation in Late Paleozoic times. This suture
is marked by the Main Uralian Fault (MUF) which depicts
an accretionary system with oceanic and continental rocks
that were metamorphosed to HP-UHP conditions.

The Polar Urals show a complex Uralian deformation
derived from the aforementioned collision that affected
the passive margin and lead to nowadays exposures of
Neoproterozoic-Cambrian ophiolites, back-arc basins and
island-arc complexes (i.e. the Enganepe ophiolite, Scar-
row et al, 2001; Willner et al, 2003; Tessalina et al, 2007;
Petrov et. al., 2009) in the basement of the Timan-Pecho-
ra foreland basin. In addition, in the polar section of the
MUF footwall, several Late Paleozoic LT and HP-UHP
ophiolites and continental units crop out (Leech and Ernst,
2000; Petrov et al, 2009; Valizer et al. 2013; Ivanov et al,
2013) as an accretionary complex. The hangingwall of the
MUF comprises rocks that experienced medium (to high)
temperature and pressure metamorphism (Glasmacher et
al, 2013; Glodny et al, 2003; 2004).

The Marun-Keu complex, purpose of this study, is an
elongate shaped unit, NE-SW trending, that overlies the
greenschist facies rocks of the Naroveskaya suite. It is
overlain by the Syum-Keu ophiolitic complex and mantle
rocks above the MUF. The Marun-Keu complex consists
of mafic, layered, intrusive, massive and volcanic rocks of
basaltic-andesitic-dacitic composition (Udovkina, 1971;
1985; Tishin and Chernyshov, 1998, 2000) intruding a
sedimentary sequence that underwent different metamor-
phic processes during subduction and collision (Glodny et
al., 2004) throughout the Uralian orogeny. Rocks cropping
out in the Marun-Keu complex include garnet peridotites,
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eclogites (and eclogites-facies rocks), gneisses and amphi-
bolites. The Marun-Keu complex is interpreted to corre-
spond to an exhumed portion of the basement of passive
continental margin that was subducted during the closure
of the Uralian Ocean.

Metamorphism

The studied area comprises the southern part of the
Marun—-Keu complex. Here we present the preliminary
results of two samples: (1) a pyrope/grossular-rich eclog-
ite-facies rock (gabbroic protolith; sample MK 12; Fig. 2a)
and (2) an eclogite (sensu lato; i.e. derived from a basaltic
protolith; sample MK 14; Fig. 2b).

Three metamorphic stages (M1-M3) can be distin-
guished in the evolution of both samples. Evidence for
M1 in sample MK 12 is recorded by random and aligned
(curved patterns) relict inclusions (quartz + rutile) in the
cores of large garnet porphyroblasts (pyrope 15-30; gros-
sular 23-40). The subrounded quartz inclusions (< 10 pm)
comprises randomly oriented polycrystalline quartz. Host
garnet crystals displays radial fractures from a few quartz
inclusions towards the grain boundaries. These inclusions
are interpreted as quartz pseudomorphs after coesite.
M2 comprises the development of honeycomb grossular
rich-garnet porphyroblasts around quartz, sodium-rich py-
roxene and epidote, together with rutile-ilmenite, musco-
vite and plagioclase in the matrix foliation. Honeycomb
porphyroblasts morphology seems to be more common
in high-pressure and ultrahigh-pressure rocks than it is in
rocks that were buried to typical crustal depths (e.g. Stock-
hert et al., 1997; Beane and Sorensen, 2007; Hawkins et
al., 2007). M3 involves the development of clinopyroxene
+ plagioclase + amphibole symplectites and minor chlorite
and biotite.

M1 in MK14 comprises grossular-rich garnet, sodi-
um-rich pyroxene (omphacite), rutile and minor amounts
of quartz. M2 is characterized by the partial replacement
of rutile into ilmenite and M3 by the pervasive develop-
ment of Na-Ca amphibole poikiloblasts wrapping M1 and
M2 assemblages.

Aqueous fluids play an important role in metamorphic
reactions and in controlling rock rheology at crustal con-
ditions (e.g. Hawkins et al., 2007). Previous studies report
that in the MKC eclogites metasomatism was caused by the
infiltration of out of equilibrium fluids (mostly silica-rich,
alkali-rich compositions) during the eclogite-facies meta-
morphism (Molina et al., 2002). Evidences from the pres-
ence of fluids in the studies samples are the development
of the honeycomb garnet porphyroblasts, symplectites and
amphibole poikiloblasts.

Average P-T multiequilibrium thermobarometry using
THERMOCALC 3.40 (Powell and Holland, 1988), the in-
ternally consistent thermodynamic dataset of Holland and
Powell (2011) and M3 assemblages compositions, sug-
gests that last stages of exhumation occurred at P = 10-14
kbar; T = 586-663 °C. These calculations are essentially
in agreement with those from Molina et al (2002; conven-
tional thermobarometry technics), but show slightly higher
temperatures (Fig. 1).
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Fig. 1. Compilation of the P-T conditions for the eclogite-facies rocks in the Maksyutov Complex (MC) and the Marun-Keu Com-
plex (MKC) in the Southern and Polar Urals, respectively. Average P-T calculations show the 1.5c errors (95% confidence).

17



Fig. 2. (a) Microphotographs showing the textural relations in the MKC eclogites. (a) Sample MK12. (b) Sample MK 14. Mineral
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