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Introduction 

The territory of Bulgaria covers parts of two 
major tectonic units - the northern part of the 
Alpine thrust belt on the Balkans and its 
foreland - the Moesian platform. 

These two major tectonic units are generally 
recognized by all Bulgarian geologists but there 
has been and still is going on a considerable de
bate about their further subdivision into higher
ranking units, their structure and geodynamic 
interpretation. 

Earlier tectonic schemes were based on the 
geosynclinal theory. According to the classical 
and most popular concept of EoHtieB (1971, 
1986), the northern branch of the Alpine orogen 
in Bulgaria developed within the geosynclinal 
mobile space" between two cratons - the 

Moesian platform and the Thracian "median 
massif'. From this viewpoint, the territory of 
Bulgaria was divided into three major tectonic 
units: Thracian massif (Serbo-Macedon ian and 
Rhodope massifs), Alpine orogen and Moesian 
Platform. The orogen was further subdivided 
into "morphostructural zones": Balkanides 
(with Fore-Balkan and Stara Planina zones), 
Srednogorie, Kraishtides aJld South Carpa
thians. The tectonic map oflioat~ea et al. (1967, 
1971) is based on a similar, slightly modified 
approach and portrays four major tectonic 
units: Rhodope massif, Moesian platform, Al
pine fold belt (with seven zones) and Superim
posed Tertiary depressions. 

Since the advent of the plate tectonic theory 
three decades ago, numerous controversial and 
contradicting tectonic models for the structure 
and geological evolution of Bulgaria have been 
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proposed (Boyanov et al., 1989; Dabovski et al., 
1989, Dokov et al., 1989; AHToaa et al., 1996 
and many others). They are based on the con
cept that the Alpine evolution and structure of 
the Balkan Peninsula were controlled by con
tinuous subduction and multiple collisions 
along the south facing continental margin of 
Eurasia. These models differ in the approach to 
define tectonic units, but share one common 
point of view- the Alpine thrust belt is a mosaic 
of proximal and exotic continental fragments 
that accreted to Eurasia during the closure of 
Tethys. So far, however, a published modem tec
tonic map of Bulgaria is not available. 

In order to arrive at the most objective tec
tonic model of any territory, it is necessary to 
compile and analyze as complete a range of 
geological parameters as possible, including li
thology, palaeontology, stratigraphy, structure, 
volcanism, plutonism, metamorphism, radio
metric data and geophysics. This approach has 
been adopted by the authors in an attempt to 
develop a new model for the Alpine structure 
and evolution of Bulgaria. The present paper is 
a summary of the main results. 

Structure 

In our model, tectonic units are understood as 
rock bodies that are usually confined between 
fault structures. Each unit is characterized by a 
specific rock assemblage (specific lithology, 
stratigraphy, magmatism, metamorphism) and 
deformational events (age, resulting structures), 
recording a geological evolution different from 
that of the adjacent units. 
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Tectonic units may be defined as independent 
entities or may be grouped into superunits 
(zones) on the base of common rock assem
blages and deformational events. In some cases, 
tectonic units may be subdivided into subunits 
based on differences in the stratigraphy and 
composition of the rock successions. 

Following this approach, the Alpine thrust 
belt and the Moesian platform on the territory 
of Bulgaria have been divided into zones 
(superunits), units and subunits. A simplified 
tectonic scheme of the defined zones and units 
is shown in Fig. I. 

Alpine thrust belt 

The Alpine thrust belt is a stack of mostly 
north-verging thrust sheets that progressively 
developed during multiphase collisions and re
lated compressional events, and namely, toward 
the end of the Late Triassic, and in Mid-Juras
sic, Mid-Cretaceous, Late Cretaceous and Mid
Eocene times. The final stages in the evolution 
of the belt are recorded by a system of Tertiary 
intraorogenic extensional basins. 

The Alpine thrust belt is conventionally di
vided into two orogenic systems - the South 
Carpathian and the Balkan system. 

South Carpathian orogenic system 

The South Carpathian orogenic system is poorly 
exposed in the northwestern corner of Bulgaria 
and includes two units. The western, Kraina unit 
is an extension of the Severin nappe in Serbia and 
Romania. It comprises Upper Jurassic-Lower 
Cretaceous flysch sequences that were deformed 
in Mid-Cretaceous time. Toward the end of the 
Late Cretaceous, this unit was thrust over the 
eastern, para-autochthonousKoula unit. The lat
ter is represented by Turonian-Senonian flysch 
that covers unconformably Triassic to Lower 
Cretaceous carbonates from the southern mar
gin of the Moesian platform. 

Balkan orogenic system 

The Balkan orogenic system is subdivided into 
three tectonic zones: Balkan, Srednogorie and 
Morava-Rhodope (Fig. 1). Sediments of Ter
tiary intraorogenic continental and shallow ma
rine basins cover and mask large areas within 
the Srednogorie and Morava-Rhodope zone. 

The Balkan zone includes four tectonic units: 
West Balkan, Central Balkan, East Balkan and 
Dolna Kamchya unit. They form a complex sys-

10 

tern of north-verging thrust sheets over the 
South Carpathian units and the margin of the 
Moesian platform. Key characteristics of this 
superunit are: widespread Mesozoic to Early 
Tertiary flysch, flysch-like and molasse succes
sions typical of the external parts of orogenic 
belts; general lack of products of Alpine mag
matic activity with the exception of scarce and 
small occurrences of Upper Cretaceous sub
volcanic and volcano-sedimentary rocks; in
tense Mid-Eocene? compressional deforma
tions in the central and eastern segments of the 
zone; relatively thick continental crust (38-34 
km) gradually thinning toward the Moesian 
platform. 

The West Balkan unit is composed of green
schist facies Vendian-Cambrian ophiolite, is
land-arc and olistostrome assemblages at th,e 
base, overlain by Ordovician, Silurian and 
Lower-Middle Devonian slates and clastic 
rocks, Upper Devonian to Lower Carbonifer
ous flysch, Upper Carboniferous coal-bearing 
continental sediments and Permian clastics. 
The Mesozoic succession begins with Triassic 
clastics and platform carbonates, followed up
ward by Lower-Middle Jurassic continental to 
shallow marine sediments and a dominantly 
carbonate succession of Late Jurassic to Late 
Cretaceous-Palaeocene age. Lower-Middle 
Eocene continental to shallow marine clastic 
and carbonate sediments are locally exposed. 
The main compressional deformations are of 
Late Cretaceous age. Mid-Eocene thrusting 
over the Moesian platform affected the north
ern periphery of the unit. 

The pre-Mesozoic basement of the Central 
Balkan unit is exposed mainly in the southern, 
topmost thrust slices and comprises Vendian
Cambrian greenschist facies ophiolite and is
land-arc assemblages, overlain by Permian 
clastics and acid volcanics. Upward follow Tri
assic clastics, platform carbonates and evapor
ites (in the eastern parts of the unit), Lower
Middle Jurassic continental and shallow marine 
clastic and carbonate rocks, and thick flysch 
and molasse successions of Late Jurassic-Early 
Cretaceous age. They are overlain by Upper 
Cretaceous-Palaeocene carbonates and Lower
Middle Eocene continental sediments. The unit 
experienced intense Mid-Cretaceous and Mid
Eocene compressional deformations. 

The East Barkan unil is dominated by Upper 
Cretaceous to fiddle Eocene clay-carbonate 
and clastic fl} ch ccessions. The underlying 
roc are exposed within a narrow belt along the 
front:aJ e unit and comprise Triassic 

er-Middle Jurassic shales, 
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Fig. I. Tectonic scheme of Bulgaria 

locally associated with Upper Triassic flysch
like sediments. 

The Dolna Kamchya unit is a late- to post
orogenic foredeep filled dominantly with thick 
Late Eocene-Oligocene and Neogene sedi
ments. 

The Srednogorie zone is defined on the base 
of the following key characteristics: thick Upper 
Cretaceous volcano-sedimentary successions 
and numerous intrusive bodies of island-arc sig
nature; main Late Cretaceous compressional 
deformations followed by Mid-Eocene north
verging thrusting in the northern parts of the 
zone; relatively thin (35.-28 km) continental 
crust. 

Three tectonic units are divided on the 
ground of some specific features of the Upper 
Cretaceous successions and their basement: 
West, Central and East Srednogorie unit. Their 
northern boundaries are major E-W trending 
Mid-Eocene thrusts reactivated in some seg
ments by later, Neogene and Quaternary nor
mal faults. The lateral contacts are complex, 
NE-SW fault systems that are largely covered 
by Tertiary and Quaternary sediments. 

The West Srednogorie unit is composed of lo
cally exposed high-grade metamorphic rocks of 
Precambrian? age at the base, overlain by De-

Dolna Kamchya 
unit 

Moesian platform 

South Carpath ian orogenic 
system 

Balkan orogenic system 
ITJI] Balkan zone 

~ Srednogorie zone 

c:::::=::J Morava-Rhodope zone 

vonian flysch, Permian clastics, Triassic plat
form carbonates, Jurassic shallow marine 
clastics and carbonates, Upper Jurassic-Lower 
Cretaceous flysch and Lower Cretaceous car
bonate successions. The Upper Cretaceous sec
tion begins with Cenomanian-Turonian conti
nental to shallow-marine clastics and shales, 
followed upward by an over 4 km thick 
Coniacian -Campanian volcano-sedimentary 
succession that is transgressively overlain by 
Campanian-Maastrichtian shales and carbon
ates. Typical magmatic rocks are basic to inter
mediate varieties of the calc-alkaline and high
potassium calc-alkaline series with shoshonitic 
trends in some polyphase plutons. The cover 
comprises Oligocene and Neogene continental 
sediments. 

The Central Srednogorie unit comprises Pre
cambrian? high-grade metamorphic rocks and 
Palaeozoic granites, overlain by a thin cover of 
locally preserved Permian clastics, Triassic car
bonates and Lower-Middle Jurassic clastic arid 
carbonate shallow marine sediments. In con
trast to the West Srednogorie unit, Upper Juras
sic and Lower Cretaceous successions are lack
ing. The Upper Cretaceous volcano-sedimen
tary section in the western parts of the unit in
cludes Turonian continental to shallow marine 
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clastics, Coniasian-Santonian volcano-sedi
mentary successions and Campanian-Maast
richtian flysch. The eastern parts comprise 
Cenomanian clastics and shales overlain by not 
well constrained in age Turonian -Senonian 
sediments and volcanics (mostly pyro- and 
epiclastics). The .magmatic rocks are intermedi
ate to acid varieties of the calc-alkaline to 
shoshonitic series. Large areas of the unit are 
covered by thick Palaeogene and Neogene con
tinental and shallow marine sediments. 

The East Srednogorie unit is dominated by 
Upper Cretaceous volcano-sedimentary succes
sions in the northern part and pre-Late Creta
ceous rock assemblages in the southern. The 
section begins with Precambrian? high-grade 
metamorphic rocks and Palaeozoic granites, 
followed by locally preserved Palaeozoic 
greenschist facies rocks, Permian clastics, Trias
sic carbonates and Lower-Middle Jurassic shal
low to deeper marine clastics and shales. They 
are tectonically overlain by allochthonous 
Palaeozoic and Triassic metasediments that 
were emplaced toward the end of the Mid-Ju
rassic? The Upper Cretaceous section begins 
with Cenomanian continental and shallow ma
rine clastics, followed by Turonian deeper ma
rine shales and argillaceous carbonates and an 
over 5-6 km thick Coniacian-Campanian vol
cano-sedimentary succession. They are overlain 
by Maastrichtian carbonates, Eocene-Oli
gocene and Neogene continental to shallow 
marine clastics and carbonate rocks. The prod
ucts of the magmatic activity (volcanics, nu
merous intrusive bodies and dikes) range in 
composition from ultrabasic to acid and span 
from the tholeiitic to ultrapotassic series. The 
K-content increases from south to north indi
cating across-arc zonality typical of volcanic is
land arcs. 

The Morava-Rhodope zone includes frag
ments of seven tectonic units: Morava, 
Ograzhden, Strouma, Pirin-Pangaion, Rila
Rhodope, East Rhodope and Mandritsa-Makri. 
They are integrated into one superunit on the 
base of the following common features: widely 
exposed high-grade metamorphic basement 
complexes typical of the internal parts of oro
genic belts; frequent Late Cretaceous intrusive 
bodies of different size; development of isolated 
Palaeogene basins with continental and shallow 
marine sediments associated with dominantly 
acid and intermediate volcanic rocks; main 
Mid-Cretaceous compressional deformations 
followed by Late Cretaceous-Tertiary extension 
and exhumation; thick continental crust (50-52 
km) in the central parts of the zone, thinning to 
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34-37 km in SE and NW direction. The north
ern boundary with the Srednogorie zone is a 
complex system of thrusts and normal faults 
with uncertain age and relationships. 

In some units, the age of the high-grade meta
morphic complexes is not well constrained and 
controversial. Conflicting alternatives suggest 
Precambrian and/or Palaeozoic age of the 
protolith, and Precambrian, Mid-Cretaceous or 
even Late Cretaceous-Early Tertiary age of the 
high-grade metamorphic event. 

The M orava unit is a system of nappes that 
were thrust over the Strouma unit during the 
Mid-Cretaceous. The section comprises Pre
cambrian gneisses and migmatites covered by 
Ordovician, Silurian and Devonian successions 
of Rheno-Hercynian signature. Mesozoic rocks 
are lacking and Eocene-Oligocene volcano-

. sedimentary sequences directly overlie the pre
Mesozoic basement and seal the thrusts. 

The Ograzhden unit is composed of Precam
brian high-grade metamorphic rocks intruded 
by Palaeozoic, Late Jurassic, Late Cretaceous 
granitoids and Palaeogene minor intrusions and 
dikes. The contact with the Pirin-Pangaion unit 
is a major east-verging thrust believed to be of 
Mid-Cretaceous age as suggested by an Upper 
Cretaceous intrusive body that intersects the 
thrust surface. 

The Strouma unit is the only unit of the 
Morava-Rhodope zone with a relatively thick 
Mesozoic succession. The base of the section 
comprises Precambrian high-grade metamor
phic rocks covered with tectonic (ductile shear 
zone) or tectonized contact by Vendian-Cam
brian greenschist-facies island-arc and ophiolite 
assemblages. Upwards follow Ordovician 
metasandstones, Permian red beds, Triassic clas
tic and carbonate rocks, Jurassic to Lower Cre
taceous flysch, Eocene-Oligocene sediments and 
volcanics. The entire succession experienced 
Late Triassic folding, followed by intense Mid
Cretaceous compressional deformations (folding 
and thrusting accompanied by low-grade meta
morphism) and Palaeogene extension. 

The Pirin-Pangaion unit is composed domi
nantly of high-grade metamorphic rocks 
(Rhodopian Supergroup) intruded by 
Palaeozoic, Late Cretaceous and Oligocene 
granitoids. Palaeocene?-Eocene terrigenous 
sediments are scarce. The contact with the Rila
Rhodope unit is believed to be a southwest
verging Mid-Cretaceous? thrust, masked by 
Eocene-Oligocene volcano-sedimentary suc
cessions and "stitching" intrusive bodies. 

The Rila-Rhodope unit exhibits a similar sec
tion - high-grade metamorphic rocks (Prerho-



dopian and Rhodopian supergroups) intruded 
by several large Palaeozoic and Late Creta
ceous granite plutons, followed by Eocene? -
Early Oligocene "minor" intrusions. In contrast 
to the Pirin-Pangaion unit, the Palaeogene vol
cano-sedimentary cover is better preserved 
in several basins. This is the unit with thickest 
(40-52 km) continental crust in Bulgaria. The 
boundary with the East Rhodope unit is uncer
tain. It is placed along a steep regional gravity 
gradient that is possibly related to a major 
east-dipping shear zone fixed in seismic pro
files. 

The East Rhodope unit comprises high-grade 
metamorphic rocks referred to the Pre
rhodopian and Rhodopian supergroups and in
tersected by Late Cretaceous and Late Pa
laeogene "minor" intrusions. Upwards follow 
allochthonous Mesozoic rocks of the Mandritsa 
unit and a thick cover of Late Palaeogene vol
cano-sedimentary successions. The continental 
crust is relatively thin (34-37 km) as compared 
to the other units of the Morava-Rhodope zone. 

The Mandritsa-Makri unit comprises dia
base-phyllitoid greenschist-facies rocks of un
certain (Vendian-Cambrian or Triassic) age that 
are overlain by Jurassic black shales (with 
radiolarites and sandstones) and Upper Creta
ceous sediments and volcanics. The unit is in
terpreted as a complex thrust slice emplaced 
between high-grade metamorphic rocks as are
sult of Mid- and Late Cretaceous compres
sional deformations. 

Moesian platform 

The Moesian platform is composed of relatively 
deformed Mesozoic successions up to 4-5 km 
·ck, resting unconformably upon a gently 

olded Palaeozoic basement and buried beneath 
Palaeogene, Neogene and Quaternary deposits. 

!ajor unconformities at the base of the Trias
·c Jurassic, Upper Cretaceous and Eocene, 
ecord the main compressional events within 

!he Alpine thrust belt. 
Several major positive and negative structures 

of different geological history can be divided. In 
of them, the Triassic sediments were affected 

I)" Early Cimmerian folding and thrusting, 
ereas the overlying younger successions were 

ractically not deformed. Dominating struc
es are the Lorn depression, the North Bul

... ·an arch and the South Moesian platform 
margin. 

The Lom depression comprises an over 8 km 
· ck, almost uninterrupted succession of Me-

sozoic and Cenozoic shallow to deeper marine 
sediments that record a continuous subsidence 
of the western part of the Moesian platform. 
The oldest rocks drilled are Lower Triassic 
clastics. 

The North Bulgarian arch formed as a result 
of continuous uplift of the eastern part of the 
Mosian platform during Mesozoic and Ceno
zoic times. In the central topmost parts of the 
structure, the thickness of the Mesozoic succes
sion is reduced to about 1 km and commences, 
directly over the Palaeozoic basement, with 
Middle Jurassic clastics, followed upwards by 
Late Jurassic to Hauterivian-Barremian car
bonates. Tertiary cover deposits are lacking. 
Block faulting, horst and grabens of different 
rank are typical structural features of the arch. 

The South Moesian platform margin includes 
the south dipping subsided part of the Moesian 
platform in front of the Alpine orogen. The 
Mesozoic section comprises thick Triassic to 
Late Cretaceous clastic and dominantly car
bonate sediments, locally interfingering with 
deep marine foredeep successions (Late Juras
sic-Early Cretaceous). They are overlain by 
Palaeogene and Neogene deposits. The struc
tural pattern is dominated by southern mono
clinal dips. 

Evolution 

The Alpine evolution of Bulgaria is closely re
lated to the Mesozoic and Cenozoic history of 
the Northern Tethyan margin in the Eastern 
Mediterranean region. The geologic evolution 
of this region has been subject of extensive stud
ies in recent years (Dercourt et al., 2000, 
Stampfli et al., 2001, and others) but still re
mains not well constrained and controversial. 
Most of the proposed regional plate tectonic 
reconstructions do not fit well to the preserved 
sedimentary, magmatic and structural record 
on the territory of Bulgaria. 

The following major Alpine stages can be ten
tatively reconstructed (Fig. 2). 

Late Permian-Late Triassic (Fig. 2a, b): de
velopment of a south facing passive continental 
margin with carbonate platform (Palaeo
Moesian platform) and pelagic (slope?) sedi
ments to the South (sediments of the Mandritsa
Makri and Veleka units), failed rifting (Chiren, 
Sakar, South-Moesian rifts), followed by Early 
Cimmerian (Norian-Rhaetian) compression 
and inversion of the rift basins. 

Early-Mid Jurassic (Fig. 2c): subduction of 
Tethyan oceanic crust and initiation of a Juras-
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Fig. 2. Triassic to Oligocene evolutional model of Bulgaria. Fragmeutsol'cillla•l.iiii!IIIQ .. ••mni·c elements (rifts, 
foredeeps, thrust belts, etc.) are shown in their present position llri-lilll•J)IIIIiliill .... n• .. -tdiom 
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sic volcanic island arc to the South (on the ter
ritories of Greece and Macedonia) of the Early 
Cimmerian thrust belt; resumed epicontinental 
deposition and rifting within the Palaeo
:\ioesian platform (South-Moesian rift, Tre
klyano trough), followed by Mid-Cimmerian 
(Bathonian) compression, thrusting of Veleka 
unit over the southern margin of the platform 
and inversion of the South-Moesian rift with 
formation of the Matorides. 

Late Jurassic-Early Cretaceous (Fig. 2d, e): 
de elopment of a convergent continental mar
gin further growth and northward propagation 
of the Cimmerian (Late Cimmerian) thrust belt, 
initiation and development of flexural 
oredeeps (Nish-Troyan, Kraina troughs), suc

cessive Early (Valanginian-Hauterivian) and 
Late Austrian (Aptian-Albain) compression, in
ense folding and thrusting, total consumption 
nd inversion of the foredeeps and the Palaeo
~oesian platform epicontinental basins. 

Late Cretaceous (Fig. 2f): northward subduc
tion of Tethyan oceanic crust, initiation, devel
opment and extinction of a Turonian-Campa
nian volcanic island arc system with frontal arc, 
intra-arc (Srednogorie) basins, back-arc rift and 
back-arc basins (Emine, Koula), followed by 
Laramide (Late Maastrichtian) collisions and 
:ompression, folding, thrusting and inversion of 

the Srednogorie and Koula basins. 
Palaeocene-Mid Eocene (Fig. 2g): further gro

wth and northward propagation of the Lara
mide thrust belt, development of a flexural 
(Emine) foredeep over the Emine back-arc ba
sin. initiation of intra-orogenic basins, terminal 
lltyrian (Mid-Eocene) collisions and compres-
·on intense folding thrusting and inversion of 
e foredeep. 
Late Eocene-Oligocene (Fig. 2h): progressive 

growth of the Alpine thrust belt, crustal thick
ening exhumation of core complexes in the in-

ternal parts of the belt, extension and further 
development of intra -orogenic basins with local 
Eocene-Oligocene collision-related magmatic 
activity, initiation and northward propagation 
of a new post-orogenic (Dolna Kamchya) fore
deep. 

The marine regressions in Late Oligocene and 
earliest Miocene time were followed by com
pressional and transpressional movements. A 
new geodynamic pattern initiated in Middle 
Miocene times, evolved in conditions of preva
lent extension and this neotectonic develop
ment (s. Zagorchev, 1992) is continuing up to 
our days. 
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