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A chain of reciprocally connected destructive 
geological processes - weathering, erosion, 
landslides, rock falls and mudflows is devel
oped to a highest degree in the Eastern 
Rhodope Mountains. The landslide "Schoupe
nata planina" ("Broken mountain") near the 
town of Dzhebel is a remarkable natural phe
nomenon, that has occurred first about 100 
years ago, and was named by local citizens. A 
powerful mudflow caused the death of ten sol
diers in the valley of the river Vurbitsa. This is 
only a part of the chain of catastrophic events 
in the region that put it in the category of a ter
ritory with high degree of geological hazards. 
That assertion is confirmed by large landslides 
that arose at the beginning of 2001 in the 
Dzhebel municipality and in the region around 
the villages of Oustren, Chakartsi, General Ge
shevo and Benkovski. 

Geological setting. The studied region repre
sents a depression filled with a thick Palaeo
gene sequence of weak-bounded sandstones, 
clays and transitions between them. Lava flows, 
lava sheets and other geological bodies built up 
of rhyolite, andesite, and their pyroclastites 
were formed during the volcanic activity in the 
depression. During the following uplift, a dense 
river-gully network cuts into the volcano-sedi
mentary environment (surroundings), the relief 
breaks up and obtains its recent appearance 
mainly by erosion, landslide and rock fall pro
cesses. The inversion in the geomechanical 
model of the geological environment had 
formed in this manner facilitates the enumerat
ed processes. It predetermines the emerging of 
the block landslides, but blocks disintegrate 
promptly for the dominating vertical fissures of 
the volcanic rocks. 

A regional fault zone with northeastern di-
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rection, which reaches the mantle according to 
the geophysical data (Dobromirtsi fault zone), is 
developed in the basement of the Eastern 
Rhodope Palaeogene depression. The fault zone 
proceeds under the Palaeogene deposits in the 
same region of the recent landslide activation. 

Landslides. Ancient and recent landslides 
occur in the examined area. Most famous land
slides are "Schoupenata planina", the villages 
of Lebed, Oustren and General Geshevo. In the 
first one an Oligocene (30 Ma) rhyolite-perlite 
dome lies on sandstones and clays (so-called 
Dzhebel sandstones) and after erosion of the 
later a running lava flow has broken off. The 
latest breaks off occurred in 1896, when a land
slide with 1.5 km width, 0.7 km length, and a 
height of the main landslide scarp about 20 m 
was formed. The landslide Lebed is old and is 
located to the west from the volcanic dome Us
tra. Its dimensions are 2.5 x 1.5 km. The land
slide Oustren (1km width and 0.5 km length) is 
South from it. Newly occurred and active land
slides in the area of the village of General Ge
shevo (fig. 1) are located to the South close to 
the crystalline basement of the Eastern Rho
dope Depression. Their area range is 1.5 km x 2 
km but the depth is not estimated exactly, it is 
supposed to be more than 100 m under the ter
rain surface on or under the contact between 
volcanic and sedimentary complexes. 

The mechanical model of the slope destruc
tion could be represented as two-layered media 
consisting of an upper fragile layer and a lower 
plastic one. A process of partial extrusion of 
clays from the lowermost parts of the slopes 
and progressive destruction of their secondary 
structural bounds begins under the influence of 
the weight of the upper layer. Rhyolite domes 
create conditions for occurrence of coarse 



Fig. I . Distribution of new active landslides 

block rockfalls, too. The same occurs below the 
village of Oustren, where the rockfall material 
fall on . an ancient landslide. In some cases 
screes and rock flows of rhyolite debris with 
length of 1-1.5 km are generated. 

Three main stages can be outlined, and 
namely, preparatory, active and stage of tem
porary stability. The preparatory stage could 
last tens or even hundred of years. The active 
stage lasts from few days up to few months. 
During that stage, significant rock masses break 
ofT the upper part of the slope, the main land
slide scarp is formed and rocks and soils mobi
lized in the landslide process are taken out 
from their natural position and are crushed. 
The vertical move is from 1 - 4 m to 8 - 1 0 m, 
and horizontal move reaches up to 15-20 m. 
The terrain morphology radically changes and 
acquires a typical landslide aspect - presence 
of a prism of active pressure, thrust banks (toe), 
undulated surface and reverse dips, lowered 
and damped parts. 

Landslide deformations on the slope gradu
ally fade away and pass into the stage of tem
porary stability. During this stage, the sharp 
landforms are rounded, opened fissures are 
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filled with weathered sandy-clayey material, the 
terrain is partly or completely covered by 
shrubby and wood vegetation. Traces of the ac
tive processes are observable only for the 
trained specialists - undulating terrain, sword
shape bent trees, and swampy areas on the 
slope with damp vegetation. 

Cracks and weak collapses on the road (since 
1996) are evidences for the presence of the pre
liminary stage preceding the active sliding. De
formations gradually accelerate and in the au
tumn-winter period (2000-2001) the real sliding 
occurs.Tectonic uplift, incising/cutting of the 
river-gully network, and superficial water and 
groundwater are the main destabilizing agents. 

Areas of agricultural land, meadows, pastures 
and wood are damaged (Figs. 2, 3). They will be 
partly or completely unusable for agricultural 
purposes for a certain period of time. Damages 
on the road network are the most serious. A sec
tion of the road from the town of Dzhebel to the 
town of Zlatograd (between the villages of 
Chakartsi and General Geshevo) is completely 
destroyed as well as some of the country roads. 
·Few houses from the village of Chakartsi in the 
range of the landslide are tumbledown. Some 
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Fig. 2. Consequences from landslide activation 

Fig. 3. Consequences from landslide activation 

cracks are observed on the houses from Gener
al Geshevo, outside of the landslide contour. 
There are typical cases of "drunk forest" in the 
pinewood - fan-shaped and cone-shaped posi-
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tion of the trees. Because of their large areas, 
landslides significantly change the previous re
lief, so former maps, plans, and other docu
ments have lost their reliability . 


