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Abstract. Southwestern slopes of Rila Mountain and northern parts of the Mesta graben are one of the least studied 
areas in terms of brittle tectonics. We carried out studies in the area around Bachevo and Dobarsko villages aiming 
to observe the fault zone network. The Bachevo fault zone is defined as Paleogene–Eocene Low-Angle Normal Fault 
that later underwent strike-slip and normal fault reactivation. The zone is an important tectonic boundary, separating 
the ca. 56 Ma Kapatnik granite from the Ograzhden Unit. Another important and possibly younger extensional zone 
is the Semkovo Fault. The relationships between the both zones are unclear. In terms of the Quaternary tectonics, it 
is important to differentiate between the Semkovo fault and the active Southeastern Rila Normal Fault. There are no 
data about Quaternary activity of the Bachevo fault zone.
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Introduction
Unlike the well-studied neighboring areas (e.g. 
Georgiev et al., 2010; Zagorchev et al., 2017), the 
geological knowledge about the northern part of the 
Mesta basin is still rather poor. There is an obvious 
lack of modern data about the basin fill, penetrative 
fabric in the basement as well as the nature of the 
faults that created accommodation space. Spatially, 
this northern part of the basin is situated at the south-
western foot of Rila Mountains, an uplifted, strong-
ly dissected by approx. N-S trending rivers terrain. 
Some authors believe that these territories belong 
to the Razlog graben (Popov, 1963), but there is no 
evidence of a typical Quaternary depocenter at that 
place. The Holocene sediments are found only in 
the river valleys.

The metamorphic basement units in the study 
area consist of the lowermost Pangaion-Pirin Unit 
(outside of the study area), the intermediate units 
(Sidironero-Mesta, Sarnitsa and Malyovitsa units) 

and the uppermost Ograzhden Unit (Georgiev et al., 
2010). An important feature of the Cenozoic evo-
lution is the numerous granitoids that intruded the 
metamorphic basement, as the key elements for the 
southern slopes of Rila Mountains are the intrusions 
related to the Rila-West Rhodope batholith.

Bachevo fault zone
The first detailed studies documented the existence 
of a fault zone located along the western contact 
of the Paleogene basin (the Bachevo fault, Popov, 
1963), which in the area of the village of Bachevo 
approximately follows the mountain front-piedmont 
junction. Later, the fault zone was mapped (unpub-
lished report by Valkov et al., 1977f1; cited in Ma-

1 Valkov et al., 1977. Report on Geological Structure and Mineral 
Exploration of Parts of the Rila Mountains, Western Rhodopes and 
the Razlog basin (geological mapping at scale 1:25 000, carried out in 
1974–1975). National Geofund, IV-289.
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rinova, Zagorchev, 1990) and interpreted to change 
an approx. N-S strike to WSW-ENE strike, toward 
the northern basin margin, where the fault zone was 
named Semkovo fault (Fig. 1). Arguably, the Sem-
kovo fault is the most prominent brittle structure 
along the southern foot of Rila Mountains, yet the 
only descriptions are from 25 000 mapping reports. 
Something more, the Semkovo fault is regarded to 
be an active/neotectonic fault (Vrablianski, 1975; 
data of Valkov et al., 1977f, cited in Marinova, 
Zagorchev, 1990). 

In the area around Bachevo and Dobarsko, the 
Bachevo fault zone (BFZ) is a north-south trending, 
approximately 7-kilometer-long and 0.2- to 1-kilo-

meter-broad zone of an intense brittle deformation 
(Fig. 1). The footwall encompasses the Kapatnik 
pluton granitoids, while the hanging wall is made 
up of the Ograzhden unit metamorphics and Paleo-
gene sediments. The widest extent of the deformed 
rock volume was observed in the area of Bachevo. 
To the south, the BFZ is covered by Miocene–Qua-
ternary sediments (Fig. 1).

The Kapatnik pluton is a large granitoid body 
consisting of medium- to coarse-grained gran-
ites that often contain K-feldspar megacrysts up 
to 2–3  cm long. The easternmost outcrops of the 
Kapatnik granite are strongly affected by a brittle 
tectonic overprint. From west to east, along several 

Fig. 1. Simplified geological map of the area (after Valkov et al., 1977f). FZ – fault zone.
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well-outcropped profiles the following transitions 
were observed (with approx. thickness estimate): 
intact granite with top-to-the-south solid-state fab-
ric; fractured granite; granite with a dense set of 
east-dipping fractures (up to 2–3 m); cataclasite to 
ultracataclasite (2–4  m). Often the most strongly 
deformed parts are hydrothermally altered, silici-
fied and affected by propylite-type alteration. These 
tectonites are overlaid by rarely preserved fault 
core. We observed fault cores of BFZ in exposures 
located SW of Bachevo (41.90886, 23.44326) and 
NW of the village (at 41.9275, 23.4434; and at 
41.9338, 23.4437). At these places, the very contact 
is marked by up to 2 m thick, chlorite-dominated 
ultramylonite-ultracataclasite level (Fig.  1). This 
tectonite is a compact layer with perfect foliation 
that shallowly dips to NE. Two facts are important: 
the zone is rather shallow dipping (10–30°) and in 
all localities it dips to NE, e.g. oblique to the main 
trend of the BFZ. Lineation was not observed and 
the only shear sense indicators are sporadic top-to-
the NE shear bands that occur at the lowermost parts 
of the smeared Ograzhden gneisses. Thus, the data 
from the core of the Bachevo fault are indicative 
for a typical Low-Angle-Normal Fault (LANF). It 
is difficult to properly constrain the timing of shear-
ing along this LANF and what is clear is that this 
occurred after final solidification of ca. 56 Ma old 
Kapatnik pluton (Milovanov et al., 2010). 

There are some signs that at least two subsequent 
events have caused brittle overprint. Firstly, in sev-
eral localities, the LANF-related tectonites are over-
printed by a discrete set of N-S trending strike-slip 
faults. They are represented by single fault planes 
containing pronounced quartz fibre lineation. It is 
difficult to say whether these late ruptures enhanced 
the cataclastic overprint within the broad frame of 
BFZ. Secondly, the trace of the BFZ fault generally 
coincides with a pronounced slope break that marks 
the transition from the steeper slopes to the flatter 
foothills. This slope break also represents a clear 
boundary between areas of Miocene–Quaternary 
sedimentation to the east and the intensively dis-
sected mountainous terrain to the west. These facts 
suggest that the BFZ fault may have been reactivat-
ed as a normal fault. Tentatively, the more steeply 
dipping (> 45°) normal fault planes that were ob-
served in the area of slope break can be attributed to 
this latest deformation event.

NNE extension of the Bachevo fault zone 
and relations with Semkovo fault
Approximately 5 km north of Bachevo, the tracing 
of the BFZ becomes problematic. The northernmost 
mapped outcrop of LANF is next to an old quarry 
(41.96021, 23.44987). In this area, the Kapatnik 

pluton is juxtaposed with very coarse Paleogene 
sediments. The granitoids are affected by some 
brittle overprint, yet no systematic fabric could be 
recorded. What is clear, is that the broad zone of 
cataclasis affecting the Ograzhden unit is not visible 
into the Paleogene sediments. According to Valk-
ov et al. (1977f), BFZ transits to the Semkovo fault 
in the area to the west and northwest of Dobarsko 
village. Yet, here the mapping of brittle tectonic 
structures in heavily forested terrain is almost im-
possible task. 

North of Dobarsko, the Semkovo fault (Fig. 1) 
is separating granitoids of the Rila-West Rhodope 
batholith (footwall) from a very coarse Paleogene 
sediments (hanging wall). The footwall is heavily 
brecciated and altered and the damage zone in the 
footwall is well-outcropped and can be mapped us-
ing satellite imagery. Yet, the very contact is mainly 
covered and we were able to observe the fault core 
at a single locality – just south of the road to hut 
Dobarsko. Here, the contact is marked by 0.3–0.7 m 
black gauge. The gauge level is dipping shallowly 
(15–35°) to the south, southeast, e.g. it is almost 
perpendicular compared to the orientation of the 
Bachevo LANF. Below the gauge the uppermost 
levels of the granite are affected by cataclastic fo-
liation, defined by closely spaced south-dipping 
(30°) fractures. There is no data on the specific 
kinematics along the zone; its extensional nature 
is judged from its position at the base of the Paleo-
gene section.

Further studies are needed to solve the ques-
tion about the relationships of these two important 
brittle zones.

Some implications for active tectonics
The southern slopes of Rila Mountain are not-well 
studied not only in regard of Paleogene tectonics, 
but also the active fault network is poorly known. 
The Semkovo fault is regarded as an important neo-
tectonic/active fault zone (Valkov et al., 1977f). The 
arguments for this interpretation are mainly geomor-
phological features and similar ideas were proposed 
by Vrablianski (1975). Recently Radulov (2016) 
analyzed briefly the situation at southern slopes of 
Rila and proposed new name and fault trace (SE 
Rila Normal Fault, Fig. 1) for the active fault run-
ning along SW Rila foothills. While the geometry 
of SE Rila Normal Fault more or less coincides with 
the trace of Semkovo fault northeast of Dobarsko, 
westwards, instead of making a curve and joining 
BFZ (as suggested by all previous researchers), this 
fault is forming a splay of SW-NE trending normal 
faults (Fig.  1). Our analysis confirms the conclu-
sions of Radulov and thus it is important to differ-
entiate between Semkovo fault and SE Rila Normal 
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Fault. All data are consistent with the view that the 
SE Rila Normal Fault is SW-NE trending structure 
that have no relations with N-S trending BFZ. There 
are no geomorphological data for Holocene transi-
tions on the BFZ. 
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