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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. ≥100 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 MK12; Fig. 2a) 
and (2) an eclogite (sensu lato; i.e. derived from a basaltic 
protolith; sample MK14; 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 µm) 
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. Stöck-
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 ºC. 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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