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E. Koocyxaposa — Pexkoncmpykyusa nepeuuHoi cmpamuepaduu u Koppeaayus 00Kembpuii-
CKUX memamopuueckux Komniekcoe 8 Pooonckom maccuge. JIMTONOrMUECKUA aHAIU3 MeETa-
Mophuueckux mopoa Pomormnckoro mMaccuBa, ¢ yYeTOM JIaTepabHbIX U3MEHEHHH MEPBUYHOTO
coctaBa, nojauMeTaMoppuueckux 3QGEKTOB U TEKTOHHYECKUX aedopMalluii, MOKa3bIBACT UTO
BepxHsisi Popornckas Haarpymma qo mMeramMopdus3Ma coCTOsIach TOJBKO M3 ABYX KOMILIEKCOB:
HIKHUAWA BYJIKAHO-OCAJOYHBIM M BEPXHUN — M3BECTKOBBIN. HIKHUNM KOMIUJIEKC TOCE METaMOp-
¢duzma cocTouT U3 MeTaohHuOIUTOB (CEPICHTUHUTOB, aM(PuOOIUTOB, MeTarabOpoOU10B, 3aHK-
MAaFOIIUX HUKHUE TOPU3OHTHI), CITFOISTHHBIX CJIAHIIEB, MPAMOPOB, KBAPIUTOB, JKECIHJIMTOB, Ha-
3BaHbId 371ech [lecTpas cBuTa. BepXHUil KOMILJIEKC COCTOUT U3 MPAMOPOB C NMPOCJIOSIMU CJIAHIEB.
Paznuuarorcs nBa tumna I[lecTpoit cBuThL: a. 3anaguopogonckuii (CaToOBUYaHCKHI) THII, C TpeobJa-
naromumMu ohGbuoIMTaMU B HIKHUX ropu3oHTax u 0. LlenTpansHopononckuit (JIykoBumkmii) Tur,
¢ npeobiananneM ocago4HbIX mopo. [IpencraBiieHa HOBasi cxeMa KOpPeJISIMY JINTOCTPATUTPa-
¢duueckux equann gokemoOpuiickux 6mokxos B FOxuoi Bonrapum.

Abstract. The lithological analysis of the metamorphic rocks in the Rhodope massif, taking into
consideration the lateral variability of their primary composition, polymetamorphic effects and
tectonic deformations, demonstrates that prior to the metamorphism the upper Rhodopian Su-
pergroup is composed of two complexes: lower volcano-sedimentary and upper calcareous ones.
The lower complex after the metamorphism is composed of metaophiolites (serpentinites, am-
phibolites, metagabbroids) in the lower levels), mica schists, marbles, quartzites, jaspilites, called
Variegated Formation. The upper complex is composed of marbles interlayered with schists.
There are two types of Variegated Formation: a. Western Rhodopian (Satovcha) type with ophi-
olites prevailing in lower layers and b. Central Rhodopian (Lukovitsa) type with sedimentary
rocks prevailing. A new correlation scheme of the lithostratigraphic units from Precambrian
blocks in South Bulgaria is presented.

Kozhoukharova, E. 2008. Reconstruction of the primary stratigraphy and correlation of
the Precambrian metamorphic complexes in the Rhodope massif. — Geologica Balc., 37, 1-
2; 19-31.
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Introduction

The stratigraphic column of every metamorphic com-
plex represents superpositions of the lithological units
that have been established after metamorphic con-
solidation of the basement. It usually differs from
the primary column of the sedimentary complex. The

interregional correlations, based on lithological sim-
ilarity and stratigraphical sequences, cannot be ap-
plied due to the polymetamorphic alteration, tecton-
ic deformations and unreliable age data of the meta-
morphic formations.

The actual stratigraphic scale of the Rhodope
metamorphic basement (Kozhoukharov, 1988), used
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in the Geological Map of Bulgaria M 1:100 000, rep-
resents also nowadays a real superposition of lithos-
tratigraphic units without pretending to correspond
completely to the primary one. The aim of this paper
is to make an attempt to reconstruct the initial rela-
tionships of the stratigraphical units as well to launch
a new point of view for correlation of the Precam-
brian blocks in South Bulgaria and Northern Greece.

The main factors having control on the features
of metamorphosed lithostratigraphical units are:
a) primary lateral variation of rock composition, ex-
pressed mainly in the volcanogenic-sedimentary for-
mations; b) superimposed polymetamorphic alter-
ations in different facies; ¢) isoclinal folds and shear
zones caused reverse or repeating of sequence. Litho-
logical and petrological analysis and detailed struc-
tural mapping were the principal methods for de-
coding of the stratigraphic and tectonic inversions.

Precambrian complexes
in the Rhodope massif

The Precambrian in Bulgaria is subdivided (Bepru-
JIOB U 1p., 1963) into two different polymetamorphic
complexes and the later investigations confirm their
existence.

Prarhodopian Supergroup

The lower Prarhodopian Supergroup (PRS) is an
ancient infracrustal continental complex, consist-
ing of highly reworked monotonous para-and ortho-
gneisses, granite-gneisses, different migmatites (with
porphyroblactic, lenticular, ptygmatic, stromatic,
nebular texture), biotite and leptite gneisses. Miss-
ing of marbles is a specific feature for this super-
group.

Cadomian, Hercynian and Alpine granitoid mag-
mas and some generations of their aplite-pegmatite
vein derivates, penetrate the complex, causing mig-
matization, granitization, feldspathization and
reheating, particularly intense in the deep zones. As
a result the whole rock complex has been enriched
with components like Si, Al, Na, K, Ba, Rb, Cs and
obtained geochemical character of granite-granodior-
ite. The products of the later superimposed metaso-
matic processes often are undistinguished from the
early Precambrian metamorphites. By this way the
chemical alterations as well the deformations in some
places changed considerably the features of the pro-
toliths and depreciate the efforts for its recognition
only by geochemical methods.

The Prarhodopian Supergroup builds up the core
of anticline and dome structures.

Stratigraphy of the Prarhodopian Supergroup. De-
spite the overgone alterations with different age, a
rather clear stratification of the Prarhodopian Su-
pergroup is observed. Strazhevo Group (Koxyxapos,
1987) in Belareka dome (Eastern Rhodope block)
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demonstrates the following sequence from base to top:
biotite gneisses (Orlovo Formation), leptite gneisses
(Gornoyuroutsi Formation) and porphyroblastic
gneisses (Punovo Formation). The porphyroblastic
gneisses are base and cover of the variegated materi-
als of Botourche Group — serpentinites, amphibo-
lites, mica schists and thin marble layers, because
this group fills up a tight recumbent syncline (Ko-
zhoukharova, 1999, Fig. 1). Therefore Botourche
Group is not considered to be part of the Prarhodo-
pian Supergroup as it was assumed in previous years
(BostrOB 1 1p., 1963; Kozhoukharov, 1988).

Similar interrelations, but not so clearly expressed,
are also observed in Tintyava dome.

The same stratigraphic sequence is observed in
the Northern Rhodope anticline (Central Rhodope),
where these rocks have been described as part of
Rhodopian Supergroup. The sequence upward is:
biotite gneisses (Boykovo Formation), leptite gneisses
(Bachkovo Formation) and porphyroblastic gneisses
(as thin irregularly developed layer), covered by the
variegated Loukovitsa Formation.

Bogoutevo Formation in Chepelare region (Rho-
dopian Supergroup), which is composed from high-
ly migmatized biotite and two-mica gneisses and a
thin upper level of leptinite gneisses, builds up the
core of a reduced southvergent anticline, with bro-
ken southern flank. Bogoutevo Formation overlies
there the variegated Chepelare Formation and is cov-
ered by the variegated Vucha Formation, which is of
similar composition. The migmatized gneisses, due
to their intensive ductile and brittle deformations,
do not show clear stratification. Nevertheless, their
rocks composition, geological position and interre-
lations with the variegated formations, give us ground
to consider that Bogoutevo Formation is a correlate
of the Boykovo and Bachkovo Formations from the
Northern Rhodope anticline, as well is correspond-
ing to Orlovo and Gornoyuroutsi Formations from
the Eastern Rhodope block.

The stratigraphic sequence of biotite gneisses, lep-
tite gneisses and porphyryblastic gneisses (the latter
are in irregularly developed layered bodies) is ob-
served as well in Gotse Delchev region, Western
Rhodope. There the recumbent Debrene syncline
(Koxyxapona, 1987) again destroys the normal strati-
graphic sequence.

The cross-section of the basement in the Sakar
block is similar by composition to this in the Eastern
Rhodope block. There the porphyroblastic gneisses
from Punovo Formation continue in Kostantinovska
Metaconglomerate Formation (Koxyxapos, 1991).

Most widely spread outcrops of Prarhodopian
Supergroup are located in Madan-Davidkovo dome.
There due to intensively developed migmatization and
granitization processes of variable age and due to
the internal isoclinal folding of the gneisses, clear
stratification is not observe as it is in Belareka dome.
In the eastern periclinal flank of the Madan-David-
kovo dome the highly squeezed and deeply sunk Ar-
dino syncline is located (Kozhoukharova, 1996;
IIpucraBoBa, Koxyxaposa, 1999), filled with the var-



iegated materials of Chepelare Formation (Rhodop-
ian Supergroup) — amphibolites, serpentinites, schists
and marbles. Several isoclinal mesofolds of second
order and shear zones complicate the flanks of Ar-
dino syncline causing an alternation between PRS
migmatic gneisses and RS amphibolites, schists and
marbles. Due to this alternation, giving a wrong im-
pression of normal sequence, is formed the so-called
Vishnevo Formation. The latter demonstrates a tec-
tonic style typical for highly migmatized metamor-
phic terrains where a tectonic mixing of rocks, be-
longing to different lithostratigraphic units, desig-
nated by 3aropues (2003) as amalgamating, is ob-
served.

Thus, the sequence: biotite gneisses, leptites, por-
phyroblastic gneisses is repeated in the core of the
anticline structures in several areas of the Rhodope
massif. Although the rock formations as lithostrati-
graphic units have different names, they are one and
same by genesis and composition. The section of
Strazhevo Group (Belareka dome) is the most com-
plete and therefore its names will be kept: a. biotite
gneisses — Orlovo Formation, with analogs of Boyko-
vo and Bogoutevo Formations, leptite gneisses — Gor-
noyuroutsi Formation, with analog of Bachkovo For-
mation and porphyroblastic gneisses — Punovo For-

mation, with continuation of Konstantinovo Meta-
conglomerate Formation

Rhodopian Supergroup

The upper Rhodopian Supergroup (RS), a new trans-
gressively deposited typical supracrustal variegated
complex, is built by metamorphosed volcanogenic-
sedimentary rocks (Fig. 1). Its primary rocks were fly-
schoid pelite-calcareous sediments (Variegated For-
mation — VF), alternated with ophiolites in the lower
stratigraphic levels and ended by limestones (Marble
Formation — MF). The sediments were transformed
into biotite, muscovite and two-mica schists, marbles,
calco-schists, quartzites. The primary ophiolitic rocks
of the Precambrian Ophiolite Association in Rho-
dopes (POAR): serpentinites, gabbros, low potassi-
um-high magnesium tholeiites, tuffs and tuffites have
undergone polymetamorphic alteration in different
facies and as a result talc-chlorite-actinolite schists,
amphibolites, eclogites, pyroxenites, garnet-lherzolites
and metasomatic gabbroids were produced. The up-
per part of the RS is built of thick layered marbles
(Dobrostan Formation) with rare schist intercalation
in upper levels (Belashtitsa Formation).
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Fig. 1. Columns of the Variegated Formations in the Rhodope Massif
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The Variegated Formation with POAR is an im-
portant stratigraphic marker for reconstruction of
the internal structure of the basement. Everywhere
the VF lies on the leptites or porphyroblastic gneiss-
es of the Prarhodopian Supergroup and is covered
by marbles of Dobrostan Formation. It is also a good
indicator for the pre-metamorphic paleographic sit-
uation as well for metamorphic evolution.

Lateral variation is a very specific feature of the
metamorphosed lithostratigraphical units in partic-
ular clearly expressed in VE Three main factors are
responsible for this: primary composition, metamor-
phism and tectonic deformations, which influence
somewhere is so strongly that delete the original ap-
pearance of VF rocks and prevents the interregional
correlation.

1. Variation in the primary composition. In the areas
of abundant basic volcanism the background sedi-
mentation was suppressed and there only very thin
rare calcareous or rich of aluminum pelite beds were
produced. Amphibolites, amphibole-schists, numer-
ous big and small serpentinite bodies dominate in
the lower layers of VF (Fig. 1).

On the same stratigraphic levels in other regions
like northern part of Central Rhodope (Northern

Western Rhodopes

Central Rhodopes

Rhodope anticline), the calcareous and aluminous
pelites (future marbles and kyanite schists) are wide-
ly spread. The amphibolites occupy also lower levels,
but they build only thin beds, alternating with mar-
bles and schists. The metamorphosed pelites with
marble intercalations dominate in the lower part of
VE while the calco-schists and marbles — in the up-
per ones. The comparative lithological analysis of
the outcrops of the variegated formations (Fig. 1) as
well the stable features of gneisses from the sole and
the cover of marble, are enough convincing facts that
the Variegated Formation in the Rhodope massif is
the one and the same. It is named as different units
depending on its levels in the metamorphic complex.

Two type of VF are distinguished: a. West Rhodopi-
an (Satovcha) type and b. Central Rhodopian (Louk-
ovitsa) type (Fig. 2).

A. West Rhodopian (Satovcha) type of VF represents
arock formation, formed in the region of active vol-
canism where the volume of basic-ultrabasic orth-
ometamorphites prevailed over the parametamorphi-
tes (Fig. 2). It starts usually with ophiolites (serpen-
tinites or amphibolites) lying directly on the gneisses
of the Prarhodopian Supergroup. VF continues up-
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wards like a thick sequence of layered and massive
medium- to coarse-grained amphibolites, amphibole-,
actinolite- and actinolite-chlorite schists, interbed-
ded by graphite-bearing garnet quartzites, magne-
tite-hematite jaspilites and biotite schists. Serpentinite
bodies of different dimensions associate with amphi-
bolites. Dykes of fine-grained amphibolites, often en-
riched of ore minerals, cross the layered amphibo-
lites and serpentinites. Rare small xenoliths of gneisses,
with sharp contours from the sole occur among the
amphibolites. The chemical composition of amphib-
olites corresponds to normal, high magnesium tholei-
itic and komatiitic basalts.

Two-mica and kyanite bearing biotite schists fol-
low the ophiolite packet. The calcareous layers —
marbles and calco-schists appear relatively high in
the stratigraphic sequence and when cross-section
in the field is short, the marbles often are missing.
Sometimes because of this reason, such VF without
marbles have been refered to the Prarhodopian Su-
pergroup, f. e. Botourche Group (bosiHos u nip., 1963;
Kozhoukharov, 1988).

Furthermore in the regions of active volcanism
on the base levels of VF some beds with different
thickness (2-3 to 200-300 m) of porphyroblastic
gneisses are found. Its protoliths are believed to have
been coarse-grained or fineclastic sands rather than
porphyritic granites. They presumably mark an
abrupt change in paleoenvironmental setting before
the forming of ophiolitic association. Thin layers (2—
3 m) from coarse porphyroblastic gneisses are found
even among schists on the base of VF just beneath
the amphibolites pack, which proves their sedimen-
tary origin. Such outcrops are in the valley of Lozen-
grad river in Eastern Rhodopes.

Satovcha type of VF is wide spread in Western
Rhodope - valley of Mesta river, Satovcha syncline,
Yakorouda district, also Vlahina Mts. In the Eastern
Rhodopes (Fig. 2) — Belareka dome, Avren syncline,
Chakalarovo syncline and Drangovo horst, the com-
position of VF is similar but the typical basic metavol-
canic rocks decrease while the large serpentinite bod-
ies are frequent there.

The location of the most abundant metavolcanites,
particularity in the Mesta valley, suggests for a pos-
sible initial rifting of the ancient continent.

B. Central Rhodopian (Loukovitsa) type VF is observed
in the northern part of the Central Rhodope Mts rep-
resented in Loukovitsa Formation. It consist mainly
of alternating metapelites transformed into biotite-,
muscovite-and two mica schists (some of them kyan-
ite bearing), marbles, calco-schists and few quartzites
(Fig. 2). Metapelites predominate in the lower levels of
the VE while marbles and calco-schists — in the upper
ones. The amphibolites — products of subvolcanic and
volcanic igneous activity built thin beds in lower part
of the VE These in some areas of the Northern
Rhodope anticline are connect to subintrusive body,
which crosses the leptite gneisses from the base of VE

The correlation between the variegated formations
outcropping in Rhodope Mts. shows identical com-

position and consistency in the sedimentary pack-
age and the difference is only in the amount of basic
and ultrabasic orthometamorphites.

2. Variation in the metamorphic facies of VFE The
Variegated Formation composition during the region-
al metamorphism fall into different P/T conditions,
crystallizes in respective metamorphic facies and
obtains corresponding mineral association, often
outlining vertical or lateral zoning. Sometimes the
alterations are principal isochemical and by means
of petrologic analysis it is possible to recognize the
primary sedimentary or magmatic composition of
metamorphic rocks. Migmatization provokes some
other problem. Usually it causes considerable sub-
stantial change as feldspathization and quartzitiza-
tion of rocks. For example mica-schists are trans-
forming into gneisses, amphibolites — into metaso-
matic gabbro-diorites, which are difficult to distin-
guish from the true magmatic rocks. Sometimes such
hybrid products are described as magmatic metagab-
bro and after its nowadays chemical composition the
paleodynamic setting was interpreted.

Eclogites and garnet lherzolites, related to ophio-
lites, are characteristic HP-metamorphic products for
the VE The eclogites are developed as layers parallel
to the metamorphic foliation among amphibolites
(Kozhoukharova, 1980) and by folding form boudi-
nage structures. The Gr-lherzolites occur in serpen-
tinites like thin bands in shear zones (Kozhoukharo-
va 1966), but always in the stratigraphic level of the
ophiolites. The suggestions of some authors (Dercourt,
Ricou, 1987; Burg et al., 1990; Dobretsov, 1991; Hay-
doutov et al. 2004), that eclogites mark zone of sub-
duction, deep thrusts or suture lines were not proved
with geological facts from the outcroping sections
of the metamorphic basement of the Rhodope mas-
sif. The hypothesis that the eclogites are formed in
deep zones, uplifted in the upper levels of the crys-
talline as external bodies is disproved by their stable
stratigraphic level in the Variegated Formations. The
idea that HP-metamorphism developed within the
whole crystalline basement in zones of subduction,
followed by later exhumation, is even more unaccept-
able. The well preserved stratification and linear fold
structures exclude deformation in subduction zones.
On the other hand the background amphibolite fa-
cies of surrounding rocks and presence of big ser-
pentinite bodies (regressive serpentinization among
metamorphic complex is impossible) prove that the
temperature of the background regional metamor-
phism does not exceed 580°C. For the moment, the
conclusion for locally developed HP-metamorphism
in narrow zones of friction on the background of
amphibolite facies (Kozhoukharova, 1999; Koxy-
xaposa, 2006) corresponds more closely to the real
geological situation.

The Phanerozoic dynamometamorphism, which
inflicts also different damage on the composition and
textures of the rocks are of particular importance. It
provokes irregular destructive phenomena and re-
gressive alteration, marked by a new greenschist
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parageneses: quartz, sericite, chlorite and albite in
the gneisses and amphibolites. For this reason VF in
same places was announced as other different for-
mation (for example diaphthoretic Parvenets com-
plex — WUBanoB et all., 1984) or some mylonitized
marbles in Central Rhodope, defined as Mesozoic
limestones (Ivanov, 1988).

3. Variation of tectonic characteristic of VF. The
rock complex of the Rhodopian Supergroup with
the VF had been subjected to synmetamorphic fold-
ing at least twice. As a result isoclinal fold struc-
tures different in size and morphology were formed,
which are typical for the deformed in ductile envi-
ronment ancient metamorphic complexes. In the
general synmetamorphic structural plan, the dia-
piric raised domes and linear positive structures are
observed, whose cores are built of gneisses of the
Prarhodopian Supergroup. The synclinal spaces be-
tween them contain the compressed deeply sunk sub-
vertical, inclined and recumbent folds, filled by more
heavy rocks of the Rhodopian Supergroup. The limbs
of main folds are complicated by isoclinal, similar
and disharmonious mesofolds. Boudinage and rod-
ding structures are also frequent. By this reason of-
ten some lithostratigraphic units repeat in the pro-
file, suggesting the illusion for normal primary se-
quence. Examples for repeating of the lithostrati-
graphical units is established in West Rhogopes (Ko-
xyxaposa. 1987), Eastern Rhodopes (Kozhou-
kharova, 1996, 1999), Central Rhodopes (ITpucta-
BoBa, Koxyxaposa. 1999). At the boundary between
lithological units often is observed also thin bed
amalgamation.

In some areas within the migmatized gneisses (for
example Bogoutevo Formation in the valley of Che-
pelare river), bordering with ophiolites from the VE
some rounded rootless bodies of amphibolitized
eclogites can be observed. These are cut like thin frag-
ments from the basement of the synclines and formed
under the gravity collapse, described by Gorman et
al. (1978) for analogical terrains (Fig. 3).

The lithological and stratigraphical analysis ac-
cording to all mentioned above facts, points at the
following conclusions about VF:

— There was only one Primary Variegated Forma-
tion in the Rhodopian Supergroup, but in depen-
dence of its superposition in sequence it has differ-
ent names like Chepelare, Vucha or Loukovitsa For-
mation (Fig. 2). It is suggested that the VF should
stay with the name Loukovitsa Formation. The ar-
guments for this are: i) for the first time it has been
defined and described (Koxyxaposa, Koxyxapos,
1962) in the Northern Rhodope anticline, where later
was nominated as Lukovitsa Formation; ii) the same
formation demonstrates there the most complete sec-
tion with base (Bachkovo Formation) and cover (Do-
brostan Formation), iii) the VF there is in normal
stratigraphic position;

— Zhalty Chal and Gnesdare Formations of Bot-
ourche Group, refered to Prarhodopian Supergroup
(BostHoB u ap., 1963; Koxyxapos, 1987), are forma-
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tions of Satovcha type, set in an inclined syncline
(Kozhoukharova, 1999) and it is correctly to refer
them to Rhodopian Supergroup;

—The POAR is an integral part of VE Nowhere it
is present normally in the Prarhodopian Supergroup.
Some serpentinite bodies occur among “gneisses”, but
during the geological revision it turned out that those
“gneisses” are feldspatized mica-schists, often bear-
ing relicts of kyanite;

— The boundary between VF of Rhodopian Su-
pergroup and gneisses of Prarhodopian Supergroup
is a transgressive one, consolidated during the re-
gional metamorphism. POAR (with eclogites in it),
occupies low stratigraphic levels of VE It nowhere
marks sutures, thrust surfaces, deep faults or sub-
duction zones;

— The POAR is heterogeneous basic-ultrabasic
magmatic formation that has originated probably in
active marginal continental basins in an island arc
system during Neoproterozoic. The serpentinites have



been obduced like fragments of hydrated ocean crust
and later have been cut and covered by low K, high Ti
and Fe tholeiitic, magmas (Koxyxaposa, 1984, 1985)
in a supra-subduction setting. The geochemical sig-
nature of basic protoliths does not lead to a indisput-
able decision about affinity of metabasic rocks to some
geodynamic zone as MORB, IAT or OIB (Kozhou-
kharova, Daieva, 1990; 3akapuanze u ap., 1993; ba-
3BUIEB U Ap., 1999; Haydoutov et al., 2004; XaiigyToB
u 1p., 2003) and probably hints their supra-subduc-
tion origin in an island arc/back-arc system, with iden-
tifiable arc-related and rifting/sea-floor spreading
magmatic products (Bonev et al., 2006);

— The basic magmatism is autochthonous one and
it is proved by the subintrusive bodies and dykes cross-
ing leptite gneisses of the Prarhodopian Supergroup,
as well as by the xenoliths of leptites among the ortho-
amphibolites;

— The eclogites always are connected with am-
phibolites of VE Some small bodies, found in gneiss-
es near the contact between VF and gneisses from
the foot, got there as result of gravity collapse or amal-
gamation;

— The eclogites are crustal metamorphic prod-
ucts and they are displayed along local shear zones
of friction among the amphibolites and serpentinites
in the same stable stratigraphic level of VF (Ko-
zhoukharova, 1996, 1999). They are not produced
within subduction zones.

— The age of VF and MF by fossil data is Rifean
(Koxyxapos, Tumodeen 1989; Koxyxapos, Kon-
3anoBa, 1990). Corresponding age is defined by the
absolute age data for the basic magmatism: Neopro-
terozoic — 610 Ma in the Central Rhodope (Arka-
daskiy et al., 2003) and 572 Ma in the Eastern Rho-
dope (Carrigan et al. 2003).

The age of the gneisses of the Prarhodopian Su-
pergroup is still under discussion. The Phanerozoic
metasomatic processes, related to the influence of
the Hercynian and Late Cretaceous/Paleogene gran-
itoid magmatism, have caused strong thermal and
substantial impacts. The data of the absolute age of
the protoliths and metamorphism cover very wide in-
terval from Precambrian to Paleogene. For the por-
phyroblastic gneises from Panovo Formation (Belare-
ka dome) there are reported 1700-1800 Ma (Peyche-
va, v. Quadt, 1995), interpreted as the age of the de-
trital zircon from sedimentary formations and 305-
319 Ma for the intrusive Paleozoic granites. Precam-
brian age of the ancient sediments — 3230 Ma and
560 Ma (Liati, Gebauer, 1999) and 670-560 Ma (Li-
ati, 2005) is reported for analogous gneisses in North-
ern Greece.

Correlations of metamorphosed
lithostratigraphical units in the
Precambrian blocks of South Bulgaria

The generalized stratigraphic column of the prima-

ry lithological units (Fig. 4) represents two groups.
The lower group — a continental infracrustal com-
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Fig. 4. Generalized lithostratigraphic column of the Precam-
brian in the Rhodope Massif

plex (PRYS) is best represented in Strazhevo Group in
Eastern Rhodopes and may be used as an etalon for
the stratigraphy of the PRS. It is divided on three
subgroups: biotitic gneisses of Orlovo Formation, lep-
tite gneisses of Gornoyuroutsi Formation and por-
phyroblastic gneisses of Punovo Formation. Orlovo
Formation is comparable with Bogutevo and Boyko-
vo Formations and the Gornoyurutsi Formation —
with Bachkovo Formation from the Central Rhodopes.
Pockets of porphyroblastic gneisses, identical of
Punovo Formation, occur on the same stratigraphic
level in some places.

Vishnevo Formation consisting of gneisses, mica-
schists, marbles and amphibolites is a mixed one be-
cause of the folding and tectonic amalgamation.

The upper group — a supracrustal complex RS
is devided of: i) Variegated Formation with meta-
morphosed analogs Botourche Group, Chepelare,
Vucha and Loukovitsa Formations (Fig. 4) and ii)
Marble Subgroup (Dobrostan and Belashtitsa For-
mations).

The whole metamorphic basement in Sredna Gora
Zone was refered to Prarhodopian Supergroup
(Beprumnos u ap., 1963). It includes undivided Arda
Group and undivided Botourche Group (Geologi-
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cal Map of Bulgaria M 1:100 000: Ihtiman, Pana-
gyurishte, Kazanluk mapsheets). But lithological fea-
tures of Botourche Group are in line with Variegat-
ed Formation — Satovcha type of RS and only gneisses
of Ardino Group correspond to PRS (Fig. 5).

The Ograzhdenian Supergroup, outcropping in SW
Bulgaria, also is believed to be a correlate to PRS
(Zagorchev, 1993, 2001). In our opinion Ograzhde-
nian Supergroup is composed by migmatite gneisses
of PRS and Variegated Formation — Satovcha type of
RS. The latter is represented there of chloritoid and
kyanite bearing mica-schists, amphibolites, serpen-
tinites. The migmatization and feldspathization in
some places is so strong that transforms the mica-
schists to enriched of white mica gneisses, where relicts
of kyanite have been preserved. Among such “gneiss-
es” lie the serpentinite bodies, cut by pegmatite veins.

Some remarks about correlation of the
metamorphites from Rhodope Massif -
South Bulgaria and Northern Greece

Irrespectively of different principles for subdivision
of metamorphic complexes in Rhodope from South
Bulgaria and Northern Greece, it is possible for the
moment to make enough satisfactory correlation
scheme (Fig. 6).

Ograzhdenian

block Rhodope massif

Vlahina block

The Asenitsa group of RS, including Belashtitsa
and Dobrostan Marble Formations in Northern
Rhodopes corresponds to Menikio and Bos Dag units
(Fig. 6) in Northern Greece after fossil and lithos-
tratigraphical data (Zachos, Dimadis, 1983; Zagor-
chev,1994; Kozhoukharov, 1994a, b).

The marbles from “Upper group of Pangaion unit”
(Papanikolaou, Papadopoulos, 1981), and the mar-
ble from “upper group of Sidironero units” are cor-
relates of Dobrostan Marble Formation of RS.

The Variegated Formation of RS is correlated with
Nimpheas unit (Zagorchev, 1994). Amphibolites and
schists from “Lower group of Pangeon units” (Papan-
ikolaou, Papadopoulos, 1981), kyanite and garnet bear-
ing mica schists from “Lower group of Sidironero
units”, as well as complex Kimi from “Upper tectonic
units” in Eastern Rhodopes (Mposkos, 1989) also cor-
respond to the Variegated Formation of RS too.

The porphyroblastic and leptite gneisses (PRS) in
Rhodopes are analogs to: augen gneisses and lep-
tites from “Lower group of Pangaion Unit” (Papan-
ikolaou, Papadopoulos, 1981) or Nevrokopi unit —
(Zagorchev, 1994). “Lower group of Sidironero unit”
as well the leptites from “Lower tectonic units” in
Eastern Rhodopes (Mposkos, 1989) also correspond
to leptites of PRS.

The three lithological units from Falacron Mts.
(Chatzipanagis, 1990): i) upper calcareous units —
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Fig. 5. Correlation lithostratigraphic columns of the Precambrian blocks in South Bulgaria
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Fig. 6. Correlation lithostratigraphic columns of the Precambrian blocks in the Rhodope Massif and northern

Greece

marbles and dolomites; ii) transitional units — schists,
marbles, gneisses, amphibolites, eclogites and iii) low-
er units — monotonous quartz-feldspar muscovite and
biotite gneisses, coarse-grained augen gneisses cor-
respond respectively to i) Dobrostan Marble Forma-
tion, ii) Variegated Formation of RS and iii) leptites
and coarse porphyroblastic gnesses of PRS.

The information about two metamorphic units in
the Pelagonian zone (Dumurdzanov and Stojanov,
1988) in Macedonia let a possibility for lithological
correlation between Rhodope and Pelagonian mas-
sifs. The oldest rocks — 669-713 Ma of Greece (An-
ders et al., 2005) are a part of the same metamorphic
basement.

It is reasonable also to search for a lithological
relation between Rhodope Massif and Apuseni Mts.
(Romania). After a summary by Krautner (1997) the
Precambrian polymetamorphic basement is outcrop-
ping in some Pre-Variscan Terranes. In Somes Ter-
rane two-mica schists and leptito-amphibolite forma-

tion are assigned. Carpian Terrane, constituted of Baia
de Aries Group, consists of mica-schists and carbon-
ate formations, the later is an alternation of calcite
and dolomite marbles, amphibolites, mica-schists and
quartzites. In Codru Terrane the Codru amphibolite
Formation of 524 Ma is outcropping. Nevertheless of
complicate nappe system in Apuseni Mts., a litholog-
ical similarity between mentioned above formations
and Rhodopian Supergroup appears.

Conclusion

1. The actual lithological, petrological and tectoni-
cal analysis confirms that the Precambrian metamor-
phic complexes in Southern Bulgaria are one com-
mon lithological system, composed of two metamor-
phic complexes that are different in lithology and
age: Prarhodopian and Rhodopian Supergroups with
relatively well preserved stratigraphic sequence.
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2. The Prarhodopian Supergroup is an infracrustal
gneiss complex from ancient continental crust with
the following lithostratigraphic sequence from base
to top: biotite gneisses — Orlovo Formation, leptite
gneisses — Gornoyuroutsi Formation, porphyroblas-
tic gneisses — Punovo Formation and does not con-
tain variegated formations. Part of the Prarhodopi-
an Supergroup are also the analogous gneiss forma-
tions - Boykovo and Bogoutevo Formations (corre-
lates to Orlovo Formation) and Bachkovo Formation
(corresponding to Gornoyuroutsi Formation) which
are placed in the cores of the anticline structures
and have been described earlier as a part of the Rhodo-
pian Supergroup.

3. Transgressively deposited Rhodopian Supergroup
is composed mainly of variegated Loukovitsa For-
mation (with correlates are Vacha and Chepelare
Formations) and marble-schists Asenitsa Group with
Dobrostan and Belashtitsa Formations.
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HOCTTa Ha MEXAYpErHOHAHUTE KOpealyy, 3aTPYJHEHH MOpaad TeKTOHCKUTE HapyIlIeHus, He-
PaBHOMEPHHTE NOJUMETAMOPGHI U3MEHEHNS U HECUTYPHOCTTA HA U30TOIHHUTE JaHHU 32 Bbh3pa-
CTTa HA CKAJIUTE, U3UCKBAT MAKCUMAJTHO BbCTAHOBSIBaHE HA MpeAMeTaMOP(HUS BUI HA IPOTOJIH-
THUTE U TEXHUTE B3aUMOOTHOIIIeHUs1. [T000Ha CTPYKTYPHO-METPOJIOKKA PEKOHCTPYKIIMS € Bb3MOX-
Ha e/IBa CJIe]l HATPYIBaHE HA HEOOXOAMMAaTa W JOCTAThYHA HHYOpPMAILIHS UYpe3 CIeNnaIu3NpPaHHy,
MOHIKOTa IPOIBIKATETHN Pa3paboTKU.

AkTyaJiHaTa cTpaTurpadcka cxema Ha MeTaMOpGhHUSI KOMILTeKC B Poonckus MacuB U cbce-
HUTE 00yacTH, npuyioxeHna B [eonoxkaTa kapta Ha bearapus (Kozhoukharov, 1988), chio Taka
MpeJCTaBs JHEITHUTE CYNePHO3ULIUOHHU OTHOIICHUS HA JIUTOCTPATUIPpAdCKUTE EOUHUIHU, 0e3
HSKOTa J1a € MpeTeHaMupasa 3a aIekBaTHOCT Ha MbpBUYHKTE. [IpOBeIeHUTE METPOJIOKKA U3CIIE/ -
BaHWS 32 Bb3CTAHOBSIBAHE HA MpEeIMeTaMOPGhHMS ChCTAB HA CKAJINTE, YTOYHIBAHETO HA CTPATHT -
padCKOTO U CTPYKTYPHO MOJIOKEHUE HAa OQUOIMTOBATA ACOIUALIUS U PA3IIM(PPOBAHETO HA PEIU-
1a mosiersasu rouku (QKpatuvancka, ABpercka, Apanncka, {eOpeHcka CHHKIMHAIA) TPUYHHSIBA-
11 HA MHOTO MeCTa MOBTOPEHHUS B JIMTOJIOKKHUS MPOQIII, HAIPABU B3MOXXEH TO3U IbPBU OIHUT
32 pEKOHCTPYKIMS Ha MbPBUYHATA CTpAaTUrpadus U Ha Ta3u Oa3a MPOBEXIaHEe HA KOPEJIalus ChC
ChCEIHUTE 00IACTH.

PesynraTuTe OT JIMTOJOXKKUS U CTPYKTYPEH aHAJN3 ca OOOOIIEHN B CIEIHUTE MO-BAXHU H3-
BOJM:

1. TToTBBpXaaBa Ce HATMYMETO HA 1B PA3JUYHU MO JUTO(DANHEC KOMILIEKCA:

1.1 IIpapodoncka Hadepyna — noJieH HHOPAKPYCTaJIeH KOHTHHEHTAJIEH KOMIJIEKC, ChCTOSIIII
ce OT HAKOJKOKPAaTHO IpepaboTeHn MOHOTOHHU Napa ¥ OPTOTHANCH, TPAHUTOTHANCH, MUTMATH-



TH, OMOTUTOBY U JIENITUTOBYU THalicH. JIMIICBAT IBCTPU CBUTH C MpaMopH U opuoautu. [Tpuuuc-
JisBaHaTa kbM Hanrpynata [Ibctpa BoryreBcka cButa oT BesiopedkoTo noayBaHe € B TEKTOHCKO
MOJIOXKEHUE, U3ITBJIBA MTOJIETHAIA CHHKJIMHAJA U He IPUHAJIEXH KbM [IpapogornckaTa HaArpyna.
Komuiekcsr ce paskpuBa B SiApaTa Ha TOJEMUTE NO3UTUBHYU CTPYKTYPH, U3BeCTHHUTE KaTto beno-
peuko noxyBaHe, THHTIBCKO noayBaHe, KeceOupcka anTukiIMHANa, ManaH-J{aBHIKOBCKO MOMIY-
Bane, CeBepHopojorncka, Cpennopoaoncka u FOxxHOpomONICka aHTUKJIMHAIIY, FOr03aIaHaTa 4acT
Ha 3anagaute Pogonu u [Mupuw.

Ertanonnara crpaturpadcka nocieaoBaTeJHOCT Ha [IpapojonckaTta Haarpyna e mpecraBeHa
Haii-mobpe B BenopeukoTo moayBaHe oTmoJy Harope: a. Op.aoscka céuma — TpeodiiagaBaiimu
O6uotuTOBHM rHaicy, ¢ kopenatu boiikoBcka u boryreBcka cButa ot LlenTpanuure, 3anagau Po-
nonu u IMupun; 6. TopHowpyuwika céuma — JENTUTOBYU THaiicu ¢ kopenat baukoBcka cButa OoT
Ientpanuau, 3anaguu Pomonu u IMupun u 8. ITeHoscka csuma ChC CIOPAJUYHO Pa3BUTHE B
Lentpannute u 3anagau Pomonu, Ho mmpoko B Cakapckus 010k, npemMuHaBama B KoHcTaHTH-
HOBCKaTa METaKOHIJIOMEpaTHA CBUTA;

1.2 Poooncka Hadepyna — TOpeH TPAHCTPECUBHO OTJIOXKEH CYNPAKPYCTAJEH BYJIKAHOTCHHO-
CeIMMEHTEH KOMILJIEKC, ChCTOSII C€ OCHOBHO OT ABe JuTOo(anuanny eguHunu: a. [lscmpa ceu-
ma: TOJIENTOBU BYJKAHUTU U Ty(DH, cepneHTUHUTH, rabpa (OduonmuToBa aconuanus), NeJIuTH,
KBAapUHTH, BAPOBUIM, MeTaMOpho3upaHu B aMPUOOIUTH, MUPOKCEHUTH, SKIOTUTH, IPAHATOBH
JIEPIOJIUTH, CIIOACHH LINCTH, KAJIKOIIMCTH U MPaMOpH, IPEACTaBeHu B JIykoguuikama, Basuan-
ckama, Yenenapckama, I'nezoapckama u Keamuuaackama ceuma n 6. Kapbonamna ceuma —
JIOMHHHPAHA OT KaJIIUTOBH M TOJOMUTOBU BapOBUIIH, IPOCIIOSIBAIIY CE C METUTH, MeTaMopdo-
3UpaHU B MPaMOPH U IIMCTH, NPENCTaBeHH B A cernosepadckama epyna ([Jobpocmancka u beaa-
wexncka ceuma.)

2. ITbcTpata cBUTA € pa3BUTa B IBA JINTOJOXKY THIA: a. 3anaonopodoncku (Camosuancku) B
paiioHU C aKTHBHA BYJKaHCKa JEHHOCT, KbAETO B HUCKUTE CTpaTUrpadCKy HUBA mpeodiianaBaT
BYJIKAHUTHU U TEXHUTE Typu, a HOpMAJTHATA CEAUMEHTAIMS € CIIOIaBeHa, MOpPaayd KOETO BapOBH-
IUTE U NEeJUTHTE Ca PeRyIUpPaHy, a HA MecTa Jopu Jncsat u 6. IJenmpaanopoooncku (Jlyko-
suwKu), mpeodiaagaBaT CEIMMEHTHUTE, 8 HUBATA HA BYJIKAHUTHUTE B ChbBPEMEHHUS MPOGIII ca Map-
KUPaHU OT THHKH aM(bHOOINTOBH IJIACTOBE;

3. PogomnckaTta ohuoOIMTOBATAa aCONMANUS € XeTeporeHHa 0asuT-ynrpabasuToBa dapmanws,
KOSITO MMa OINpPeNeNIeHO cTpaTurpadcko mojoxxeHne B HUCKuTe HuBa Ha [IncTpaTa cButa — Po-
JIoTicKa Haarpyna. HeHHUAT reHe3uc € CBbP3aH ¢ BepOsATHA O0MyKIus Ha GparMeHTH OT CepIIeH-
THHUA3UPAHA OKEaHCKa KOpa B OKpallHM KOHTHMHEHTAJHU OaceilHu B Cymnpa-cyOqyKIMOHHA 00CTa-
HOBKa. CEepIeHTUHUTUTE Ca HOKPUTH OT HUCKOKAIMEBH TOJIEMTOBH BYJIKAHUTU U TEXHUTE TYDU U
tybuTn. HeonpoTepo3oiickuar 0a3W4eH BYJIKaHW3BM € aBTOXTOHEH, ()OpMHpa CyOMHTPY3UBHH
MAJIK¥ TeJIa ¥ AaiKW, Ceyally JENTHTOBUTE THANCH U BKIIFOYBAIIU KCEHOJIUTH OT THIX;

4. EKJIOTUTHTE ¥ TPAHATOBUTE JIEPIIOJIUTU Ca KOPOBUA METaMOP(GHH IPOIYKTH HA OPUOTUTHUTE
U ca oOpa3yBaHH “in situ” B TECHM 30HU Ha TpPUEHE B OOCTAHOBKA Ha JIOKAJIHO MOBHIICHU TEMIIE-
patypa Haysrane npu GoHOB MeTamopdu3bM B ambubonuToB dammec. Jluncsat gaHHN MeTa-
MOP(HHAT KOMIUIEKC [1a € momaaai B cyOqyKIMOHHA 30HA. 3ama3eHaTa goOpa crpatuduuupa-
HocT Ha PopmonckaTa Hanrpymna, HeHapyIIeHuTe 100pe OYepTaHU JIMHEWHN I'bHKOBU CTPYKTYPH H
JIUTICATA HA JAHHU LEJUSIT KOMILIEKC J1a € MpeMUHAI mpe3 BUcOkH T/P ycioBust Ha kpucTain3a-
s ¥ BIOCJIECTBHE [ € MPEThpIe] TOTaIHa nuadTopesa, KaKTO ¥ HEBb3MOXHOCTTA J1a € POo-
TeKJIa elHa KbCHA CJIEJEKJIOTUTU3ALMOHHA CEPIEHTUHU3AIMS HA OIPOMHHUTE CEPIEHTUHUTOBU
MAacCHUBH U3KITIOYBA CYOIYKIIMOHEH €Tan Ha MeTaMOP(hHIS KOMILIEKC.

5. Meramopduute ckanu ot CpegHoropckata 30Ha 1 OrpaxxaeHckata Haarpymna ca CbCTaBHU
KOMIUIEKCH OT CKaJIHK (hopMalny, ChOTBETCTBAIIY 1O JuTodaruec Ha yactu ot IIpapononckara
u Ponornickara Haarpymna.
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