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The structure and evolution of the pre-Alpine
basement of Europe have been recently subject
of active research. The results of this research
clarified many of the features of the peri-
Gondwanan elements in this basement. Several
advantages characterize the pre-Early Palaeo-
zoic basement in the considered here region
compared to that of alpine Europe. Most of
these advantages are related to the lesser degree
of reworking of the analysed basement during
the Variscan and Alpine tectogenesis.

Both terranes treated are the basement of the
Balkan terrane (Haydoutov, Yanev, 1997) and
the eastern part of the Rhodope Massif.

Balkan terrane

The basement of the Balkan terrane is built up
of the Cambrian Bercovitsa island arc. It is
composed of two complexes — sedimentary-
volcanic (Bercovitsa Group) and intrusive. The
igneous rocks of both complexes show ca-alk
character. Predominantly greenschist facies
metamorphism is overprinted on the rocks of
the Bercovitsa Group. Lower Cambrian Ar-
haeocyathus determines the age of this Group.
The island arc is built up over the Balkan-
Carpathian ophiolite. Complete ophiolite sec-
tion and features of a typical MORB are char-
acteristic for this ocean crust. Its upper gabbro
crystallized in the Late Neoproterozoic —
363%5 Ma (Quadt et al., 1998). The island arc is
transgressively and unconformably overlain by
slightly metamorphosed Dalgi Dial olisto-
strome, which forms the lower portion of the
Palacozoic sedimentary sequence in the Balkan
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terrane. The Bercovitsa island arc is obducted
over the continental terrane Lainici (Krautner,
1997) during the Lower Ordovician, when Dalgi
Dial Group was formed.

East Rhodope

The Rhodopian and Prerhodopian Super-
groups in the E. Rhodope are composed of
high-grade metamorphics (Kozhoukharov et
al,, 1992). The Rhodopian Supergroup is for-
med by the Variegated Formations (VF). They
are built up by alternating sediments and mafic
igneous rocks, metamorphosed in amphibolite
facies. The carried out recently research on the
VF from the Avren Synform and the Bela Reka
Antiform (Fig. 1) (Haydoutov et al., 2003) indi-
cates that they were formed in the conditions of
a primitive island arc. The VF associate with
highly dismembered ophiolite bodies of differ-
ent composition, with traces of HP metamor-
phism. They usually form the base of the VF
(Kozhoukharova, 1996). The sedimentary com-
ponents of the VF show flysch character. Meta-
mafic volcanics and metagabbro form the igne-
ous components of the Formations. They alter-
nate with the metasediments (in the synform),
or intersect the ophiolites (mainly in the anti-
form). The geochemical features of the igneous
components characterise them as boninites or
ca-alk magmatites.

The Prerhodopian Supergroup in the E. Rho-
dope, forming the cores of the Bela Reka and
Kesebir Antiforms (Fig. 1), is composed by
metagranite, orthogneisse and gneiss-schists
(Kozhoukharova et al., 1988; Macheva, Kol-

17



81

y EAST RHODOPE AREA

{ Oap, ) BELA REKA TERRANE

Continental crust
RHODOPE TERRANE
E Variegated Fms

Ophiolite association

-a—a—s  East Rhodope suture

e

BALKAN TERRANE

m Collision granitoids

Sedimentary complexes - Pz

Dalgi Didl olistostrome

Berkovitsa island-arc association

- Balkan-Carpathian ophiolite

THRACIAN COMPOSITE THERRANE

m Probable Bela Reka terrane
Probable Rhodope terrane

maam= Probable suture

0 10 20 30 4 50km
| W SR SN W T |

It

-a_a \WestBulgarian collision zone

Fig. 1. Relations of Balkan terrane and Thracian composite terrane (including also Bela Reka and Rhodope terranes)



cheva, 1992) — typical of continental crust. U-
Pb zircon data (Peytcheva, Quadt, 1992) indi-
cate its Variscan age. The synforms are built up
by a double-layered structure. The lower layer
consists of fragments of ocean crust overlain by
2 layer composed of the VE The new U-Pb zir-
con dating (Carrigan et al., 2003) indicates that
the metaigneous rocks of the VF crystallized in
the Late Neoproterozoic. The double-layered
assemblage is situated over the continental crust
tectonically. Tectonic imbrication is typical for
this contact, which divides two different types
crust. This is the East Rhodope suture
(Haydoutov et al., 2003). Both types crust form
wwo different terranes: Rhodope (the island-arc
one) and Bela Reka (the continental). The
properties of the suture, after realization of the
necessary correlations, could be of significance
for clarifying the structure of the whole
Rhodope Massif. These correlations should
1ake into account the fact that the VF is exposed
as well in the Central and Western parts of the
massif, and also the continental crust — e.g., in
the Madan-Davidkovo and Shiroka Luka
Antiforms.

The comparison of both described terranes
indicates that they are different structures. The
main differences being: more primitive charac-
ter and older age of the Rhodope terrane as well
as its more complex evolution in alpine time.
The space relation between both terranes is an
mmportant issue, however, since the mentioned
correlation between the East and the rest parts
of the massif has not been performed yet, it is
not properly clarified. At present the contact of
the Balkan terrane in West Bulgaria is with the
Thracian composite terrane, which includes
also the Rhodope and the Bela Reka terranes.
This contact bears features of a typical collision
zone — the West Bulgarian collision zone
(Fig. 1).

Significant is the comparison with the closest
peri-Gondwanan terranes. The Balkan terrane
shows close resemblance with the basement of
the Istanbul zone — the Bolu massif (Yigitbas et
al, 2001), while the terranes of East Rhodope
— with Menderes and particularly with the Bitlis
one (Gonciioglu, Turhan, 1997). A tendency of
voungening of the island-arc terranes from S to
N is observed in the Arabian Shield (Stoeser,
Camp, 1985). Also along the Hijas shear zone
the NW part of the Shield is transported to NW
— almost to the neigh-bourhood of our region.
Direct comparison cannot be done, but the ten-
dency of youngening from S to N is also estab-
lished for the considered here terranes. The
comparison with the Bohemian massif (Dorr et

al., 2002) is also very informative. The pres-
ence of the Late Neopreo-terozoic ophiolites
in the Tepla-Barrandien terrane, covered by
non-metamorphic Paleozoic, the composition
of the Moldanubian terrane (high-grade me-
tamorphics and eclogites), and the Mol-
danubian shear zone, dividing these terranes,
are all features resembling the analysed here
terranes.

The described terranes, on the base of the
principles of the terrane analysis, are cha-
racterized as fragments of ensimatic island arcs.
The composition of the sedimentary and igne-
ous components, reflecting the geodynamic
conditions of their formation, the age of the as-
sociations composing them and the carried out
correlation clearly indicate that they are peri-
Gondwanan blocks.
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