BBJIFTAPCKO I'EOJIOT'MYECKO JIPYXKECTBO, Haumonanna koHpepeHius ¢ MexayHapoaHo yuactue ,, EOHAYKHM 2013
BULGARIAN GEOLOGICAL SOCIETY, National Conference with international participation “GEOSCIENCES 2013”

Garnet-clinopyroxene-K-feldspar granulites from Chepelare shear zone,
Central Rhodope massif, Bulgaria — petrology and mineral chemistry

I'panar-kiauHonupokceH-K-penammnarosu rpanyautu or Yenenapckara 30Ha
Ha cps3BaHe, LlenTpasanu Pogonu, bbiarapus — nerpoJiorusi 1 XuMusbM

HAa MUHEPAJIHUTE

Tzvetomila Viadinova, Milena Georgieva
Leemomuna Bnaounosa, Munena I'eopzuesa

Sofia University “St. Kliment Ohridski”, 15 Tsar Osvoboditel Blvd., 1504 Sofia, Bulgaria;

E-mail: tsvetty@gmail.com; milena@gea.uni-sofia.bg

Key words: garnet-clinopyroxene-K-feldspar granulites, granulite facies, Chepelare shear zone, Rhodope.

Introduction and geological setting

The variegated rock assemblage known as Chepelare
Formation, Chepelare mélange or Chepelare shear
zone, coincides with approximately 1 km-thick zone
of intense strain, previously interpreted as a synmeta-
morphic thrust of presumed Mesozoic age. However,
recent data indicate that this strain was still active
during the Late Eocene (Gerdjikov et al., 2010). The
Chepelare shear zone is squeezed between the mig-
matic gneisses of the Arda lithotectonic unit (Sarov et
al., 2010), and consists of garnet-bearing metabasites,
pure and impure marbles, garnet-kyanite gneisses and
schists, biotite or two-mica gneisses, small ultramific
bodies and eclogite boudins. High-pressure granu-
lite facies mineral assemblages and P-T estimates for
different rock types from the zone (Cherneva et al.,
2008; Georgieva et al., 2007, 2010) were interpreted
as late overprint, probably after UHP metamorphism
(Coolings et al., 2011), during the Late Jurassic time.

Petrography and mineral chemistry

Mesocratic carbonate-free rocks with big garnet por-
phyroblasts (up to 1.5 cm) crop out in the Marble
quarry, east of the town of Chepelare. There are no
good root outcrops and relationships with other rock
types, but the big blocks and abundant small samples
suggest the presence of thick (1-2 m) level or bou-
din in the southern part of the quarry. The rocks have
three distinct parts: mesocratic homogeneous matrix
of clinopyroxene-K-feldspar-plagioclase-quartz with
clear foliation; bands and lenses of big garnet porphy-
roblasts intergrowth with K-feldspar and clinopyrox-
ene =+ late amphibole; and strongly foliated fine-grained
bands of chloritized biotite and white mica, oriented at

small angle towards the foliation, and banded along
the porphyroblasts. These distinct in composition and
grain size parts suggest a consecutive formation at
changing P-T and fluid regime conditions.

Garnet porphyroblasts appear often as aggregates
of small hypidioblastic grains intergrown with clinopy-
roxene, K-feldspar and late amphibole. Bigger garnet
grains have tails of K-feldspar, quartz, amphibole and
inclusions of K-feldspar, epidote and pyrite. Garnets
are almandine-grossular dominated with high variation
of all compounds: Alm,, ,, Grs,, 4, Pyr, ,,and Sps, ..
Profiles in bigger garnet grains do not display clear
core to rim zonation, it is weakly prograde or almost
flat. When larger garnets pass into clusters of small
hypidioblastic grains an abrupt change in composition
is observed: Almg, ,,, Grs,, ,,, Pyr, ., Sps,, s and
XMg,,_¢ This high variation in garnet composition is
controlled by grossular content and suggests two gar-
net generations. Clinopyroxene associates with garnet
porphyroblasts where it forms big grains (up to 1 cm),
and also with the more homogeneous mesocratic ma-
trix, as hypidioblastic grains, elongated to the folia-
tion. In both cases the pyroxene is diopside, with XMg
from 52 to 60. Diopside porphyroblasts are replaced
along the cleavage planes or almost entirely by am-
phibole. K-feldspars form big, xenomorphic grains,
which intergrow with garnet and clinopyroxene, and
contains inclusions of epidote, allanite and opaque
minerals. Close to garnet porphyroblasts smaller,
weekly deformed K-feldspars, with triple junctions
contact with few strongly myrmekitized plagioclases.
The K-feldspar is also present in the mesocratic ma-
trix, where its grains are smaller and elongated and
with myrmekitized plagioclase at contacts. Ab content
in K-feldspar is up to 12.5 mol.% (average 5 mol.%).
Plagioclase (labrador-bitovnite, An, .;) is more abun-
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dant in the mesocratic matrix. The plagioclases
(oligoclase-andesines, An,, ,) associated with big
garnet, clinopyroxene and K-feldspar, are scarce and
strongly myrmekitized. In both cases, the orthoclase
compound is low (up to Or,). Amphibole was formed
after clinopyroxene, from the coarse-grained parts, is
present also as monomineral bands and aggregates and
includes garnet, plagioclase and quartz. Hornblende is
calcic, with XMg from 35 to 51, and it is classified
mainly as ferropargasite (less as pargasite, edenite and
ferroedenite). Zoned grains show rising MgO (6.9 to
8.7 wt.%) and AI'" (0.52 to 0.68 apfir) from the core
to the rim.

The accessory minerals are titanite, allanite, zircon,
apatite, pyrite, and opaque minerals. Biotite, chlorite
and margarite are present in strongly deformed fine-
grained bands. The latter include minerals from the
matrix and coarse-grained parts, which are deformed
and with reduced grain size.

The peak mineral assemblage of porphyroblastic
garnet, clinopyroxene and K-feldspar forms beyond
the plagioclase stability field. The expense of plagi-
oclase in prograde metamorphic reactions could ex-
plain the extreme variation in plagioclase composi-
tion, formation of grossular enriched garnet and high
XAb in K-feldspar. We assume that peak mineral
assemblage forms after clinopyroxene-plagioclase-
K-feldspar-quartz mesocratic matrix, which is rich in
Ca, Al and K. Amphibole is late and replaces clinopy-
roxene. Biotite-chlorite-margarite deformed bands are
the lattermost and mark the final deformation at active
fluid regime.

Thermobarometry

At 1 GPa garnet-clinopyroxene thermometer (Krough
Ravna, 2000) yields temperatures of 740 °C for small
garnet (Alm,, ;, Grs,, |, Pyr, ;, Sps,;, XMg,, ,) included
in clinopyroxene core (XMg,,) and 810 °C for garnet
(Alm,, ¢, Grs,, s, Pyr, ., Sps,,, XMg,, ) partly included
in clinopyroxene rim (XMg,,). These data suggest
equilibrium crystallization at prograde conditions and
although no pressure estimates are available, the tem-
peratures obtained are similar to the previously report-
ed for the Chepelare shear zone rocks and correspond
to granilute facies metamorphism.

Conclusions

The granulite facies associations with garnet-kyanite-
K-feldspar for metapelites, and garnet-clinopyroxene
for metabasites, are well constrained by experimental
data and petrographic observations (Pattison et al.,
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2003). The observed mineral assemblage of garnet-
clinopyroxene-K-feldspar was not reported often for
granulite facies, but the petrographic observations and
temperature estimates correspond to its high-pressure
part. Further modeling of the mesocratic matrix and
coarse-grained bands composition is needed to recon-
struct the protolith geochemistry. Carbonate minerals
are not present in any part of the rock, but possible re-
actions of dehydratation and decarbonation could clar-
ify the mechanism of rock formation and constrained
the fluid regime during the metamorphism.
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