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Abstract. The short lasting compressional to transpressional tectonic event between the latest Oligocene and Middle 
Miocene is an important element of the Late Alpine evolution of the Balkan peninsula and the Aegean area. It is 
well recorded by the termination of the sedimentation in a relatively short period of 6–7 Ma (between 20.5 Ma and 
~13 Ma). This crustal shortening represents a stage of the Late Alpine tectonic evolution of the area separating the 
late Paleogene extensional regime from the Aegean extension that took place from ~13 Ma on and finally shaped this 
branch of the orogen.
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Introduction

Evidences for a short-lasted latest Oligocene–early 
Miocene compressional to transpressional tectonic 
event are known all around the Rhodope Metamor-
phic Complex since a century (Bončev, Bakalov, 
1925; Kohen, 1936; Jaranoff, 1940, 1956; Bončev et 
al., 1951; Ivanov et al., 1989 and references there-
in; Zagorchev, 2001 and references therein; Burch-
fiel et al., 2008 and references therein). This event 
is recorded structurally by the inversion of some 
Oligocene normal faults and thrusting of basement 
or older sedimentary rocks onto Oligocene (±Aqui-
tanian) sediments. A gap in the sedimentary record 
between the latest Oligocene (±Aquitanian) and mid-
dle Miocene (Badenian/early Sarmatian) in the “Cir-
cum Rhodope” area as well as within the Rhodope 
Metamorphic Complex also shows a breakage of the 

sediment deposition and thus, pointing to a rather 
compressional regime dominating the area during 
that period. Although exactly those facts were recog-
nized as the first evidence for the Alpine age of the 
Rhodope nappe edifice long before that was proven 
by the modern methods of isotope geochronology 
(Ivanov et al., 1989 and references therein), the lat-
est Oligocene– early Miocene compressional event 
remained poorly studied and unexplained.

In this short paper, a new working hypothesis is 
presented, stating that the short-lived compression 
in the early Miocene and the breakage of the Neo-
gene sedimentary record in the “Circum Rhodope” 
area defines well the time and kinematic limita-
tions of the Paleogene and the Neogene extensional 
events. We also try to make a link between the early 
Miocene shortening to the larger-scale geodynam-
ics in the area of the Balkan peninsula.
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Regional geology context of the late 
Oligocene–early Miocene compression
Most of the regional tectonic interpretations pub-
lished for the Southern Balkan Peninsula and the 
Aegean area were focused on: 1) the earlier com-
pressional tectonics and formation of the Hellenic 
Orogen (including External Hellenic nappes and 
the Rhodope Metamorphic Complex in the sense of 
Froitzheim et al., 2014 and references therein) due 
to the collision of the active continental margin of 
Europe/Moesia and southerly located continental 
fragments (Pelagonia, Apulia, Adria); 2) the later 
extensional tectonic regime that have reshaped the 
late Alpine nappe edifice (Burchfiel et al., 2003 and 
references therein; Georgiev et al., 2010 and refer-
ences therein) and which was triggered by the re-
treating subduction slab since the middle Eocene 
(end of Lutetian and beginning of Bartonian). De-
spite interpreting the extensional tectonics in the 
Rhodope area as a single event, assuming that the 
Aegean extension started already in the late Eocene 
(Burchfiel et al., 2003), Burchfiel et al. (2008) 
documented late Oligocene–early Miocene com-
pressional tectonics in North Macedonia and 
Southwest Bulgaria. Tranos and Lacombe (2014) 
paid special attention to the structures formed dur-
ing that period and suggested an earlier compres-
sional and a consequent transpressional events 
both related to the final collision of Apulia and 
Europe. In contrary, Georgiev et al. (2010) stated 
that the period between latest Oligocene and mid-
dle Miocene should be considered as dominated by 
“tectonic quietness” however, clearly separating 
the Eocene–Oligocene extensional stage from the 
middle–late Miocene one.

Cases of structural proves for the early 
Miocene compression
North Rhodopian Thrust
The North Rhodopian Thrust (Ivanov et al., 1989 
and references therein) can be followed in the field 
in the northern slopes of Rila and West Rhodope 
Mountains between village of Beli Iskar and Ses-
trimo (South Bulgaria). Although relatively pro-
nounced as a thrust structure (dipping at ~20° to 
NNW or NNE), further east-southeast of Sestrimo, 
the fault zone is rather transferred in to a dextral re-
verse-oblique fault. The age of the thrust is limited 
by the Oligocene sediments that in some areas con-
stitute its footwall and by the covering undeformed 
Neogene sediments. The kinematics of the thrusting 
and reverse-oblique faulting is proven by shallowly 
dipping to NE striations (in the case of thrusting) 
and (NNW dipping striations in the case of oblique 
faulting) and related criteria for brittle movements.

Gologlavski Thrust
This failure was characterized as reverse fault and 
thrust. The hanging wall of the fault of Paleozoic 
basement rocks and their late Permian and Meso-
zoic cover. The footwall consists of Oligocene to 
earliest Miocene sediments that at the contact area 
are in an overturned position. The fault zone varies 
in its dip angle and strike but in general dips ~25° to 
the NE (Moskovski, 1975f1 and references therein). 
According to the author the fault was active be-
tween the earliest and late Miocene.

Lyulinski Reverse Fault
Lyulin Thrust (Kamenov, 1964) represents a moder-
ately dipping (30–60°) to the NE or NE brittle fault 
zone along which mostly Upper Cretaceous volcan-
ic and volcano-sedimentary rocks were thrusted to-
wards SW. In the field, the fault zone can be traced 
SE of town of Breznik, NE of Meshtitsa village, N 
of Golemo Buchino village and N of Vladaya vil-
lage (West Bulgaria). Next to the fault surface both 
the bedding of the Upper Cretaceous and Oligocene 
sediments is drawn to upright position and in some 
cases overturned.

Korudağ anticline, Malkara syncline and Ganos 
monocline
These are large-scale folds underlined by the de-
formed late Eocene–early Oligocene sedimentary 
succession of the Thrace Basin in NW Turkey (Erbil 
et al., 2021). The authors connect the deformation 
of the basin fill and formation of the E-W trending 
south verging folds with the late Oligocene–early 
Miocene shortening and the inversion of the basin. 
Korudağ anticline specifically the authors interpret 
as formed at the tip of a propagating to the south 
blind thrust.

Agryle-Drosia pop-up structure
Here described for the first time Agryle-Drosia 
pop-up structure is located ~20  km ENE of town 
of Komotini, NE Greece. It is an asymmetric pop-
up structure which represents a large-scale triangu-
lar block of basement rocks, that was tectonically 
pushed upwards and was emplaced to the NE onto 
Eocene–Oligocene sedimentary rocks. The northern 
bounding fault zone of the block dips 59° to SW 
(204°) and bears striation lineation oriented 244/58° 
indicating top-to-the NE movements. The southern 
bounding structure of the block represents a steep 

1 Moskovski, S. 1975. Tectonic Characteristics of Struma Fault Zone 
between Bobov Dol and Blagoevgrad. Project: “Lineament formation, 
block structure and geosyncline evolution in Bulgaria and Balkan pen-
insula”, Problem VII – ECNZPK, BAS-SU (final report, in Bulgarian).
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338/78° fault zone along which the anchizonal 
rocks of Drimos-Melia Unit were moved southeast-
ward onto same Eocene-Oligocene sediments. On 
both sides of the pop-up structure the sedimentary 
rocks in the hanging walls are folded with beds 
overturned in some places. The same deformed Eo-
cene–Oligocene sedimentary strata are covered by 
horizontal Neogene sediments.

Stratigraphic proves for the early Miocene 
compression
Despite the large number of modern dating tech-
niques, the field relationships, sedimentary record 
and classical stratigraphy approaches remain relia-
ble tools for recognizing tectonic events and general 
geodynamic settings. When restoring the tectonic 
evolution of a certain area, the presence or absence 
of sedimentary rocks is usually interpreted as peri-
ods of dominating extensional tectonics or respec-

tively such of a crustal shortening. As already men-
tioned above, the sedimentary record in the “Cir-
cum Rhodope” area was interrupted between the 
late Aquitanian (at ca. 20.5 Ma) and early Sarmatian 
(ca. 13 Ma). Thus, for a period of ~7 Ma the area did 
not show sedimentary record what perfectly fit the 
structural observations, showing that between the 
end of the Oligocene to earliest Miocene tectonic 
shortening dominated the area.

The maximum thrusting amplitude and 
depth of tectonic burial
There are no field markers that would allow the es-
timation of the offset along the commented above 
compressional structures. However, a local study of 
coal samples from the Oligocene sediments south of 
Kostenets village show that the coalification of the 
organic matter is in the range between 80–90  °C, 
i.e., ~3.6 km depth (Kostova et al., 2015). The au-

Fig. 1. A simplified sketch map of the Rhodope Metamorphic Complex and adjacent area (after Georgiev et al., 2010 and refer-
ences therein, with minor changes)



154

thors stated that this temperature was reached due 
to the tectonic burial caused by the thrusting of the 
North Rhodopian Allochthon onto the Oligocene 
sediments of the Kostenets Basin. The authors also 
tried to estimate the thrusting amplitude along this 
single compressional structure, suggesting a hori-
zontal offset of 10–20 km. If we take into account 
the average dipping angle of the thrust surface (20°) 
we can recalculate the horizontal offset of ~10 km 
and total offset along the surface of ~11 km.

Short discussion and brief conclusions
In the time interval between 20.5 Ma and 13 Ma, 
the Rhodope Metamorphic Complex and the adja-
cent area, as shown above was dominated by com-
pression and/or transpression (Ivanov et al., 1989; 
Tranos, Lacombe, 2014; Kilias et al., 2013; Erbil et 
al., 2021). The lack of targeted research, regarding 
these problematics as well as the general scarcity of 
referred data do not allow to establish the driving 
force of this tectonic event and to rate its regional 
impact over the Alpine orogen on the Balkan Penin-
sula. Quite hypothetically, possible interpretations 
of the processes, triggering such a compression-
transpressional tectonics at the switch between the 
Oligocene and Miocene are: 1) continuous propa-
gation of the Carpathian Orocline eastwards and 
the South verging early Miocene thrusting of the 
South Carpathians onto the Moesian Platform that 
possibly slowed down the process of the slab roll-
back south of the exhumed high-grade core of the 
orogen (Rhodope Metamorphic Complex) and thus, 
terminated the late Eocene–Oligocene extensional 
regime; 2) southward shifting of the subduction 
zone (south of the Cyclades in the Aegean Sea) and 
increasing rate of convergence; 3) the combined ac-
tion between the above two.

As a conclusion we can point to the importance 
of this relatively short compressional event that 
terminated the earlier vast Eocene–Oligocene ex-
tension in the area. After this shortening period, a 
second extensional event was triggered and thus, 
the Aegean Miocene extension started. Therefore, 
as stated by other authors before (Georgiev et al., 
2010), the area of the Rhodope Metamorphic Com-
plex and the North Aegean underwent exhumation 
twice and thus, two different in age metamorphic 
core complexes were formed.
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