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ment of valley systems in Bulgaria at the Pliocene-Quaternary boundary.
(IT ISSN 1724-4757 ,2003).

Valleys are an important relief element. Valley systems include genet
ically and dynamically connected valleys of different taxonomic rank and
ord er. The regional and local endodynamic features are reflected in their
plan outlines and configuration. Centers of valley divergence and conver
gence are formed morphologically. The present work considers these
phenomena in Bulgaria at the Pliocene-Quaternary boundary. The Fore 
Carpathian basin was entirely annihilated at that time , the Black Sea ba
sin was extensionally opened and the Mediterranean basin was also sub
jected to changes. Regional erosion bases were changed. The form ation
and orientation of almost all the big rivers was influenced by the linear
tectonic structures. Th e main watershed at the Balkans (in the Bulgarian
territory) was stabl e with small exceptions, its line being broken by tec
tonic deformations. The space between the valley systems was more dy
namic. As a result the positi on of the secondary and tertiary watersheds
was changed. New centers of valley divergenc e and convergence were
created. Many new data abo ut the geodynamics of the Bulgarian territory
are presented.

K EY W ORDS: Valley systems , Region al and local tectonics, Erosi on
bases, Plio-Qu aternary, Bulgaria.

INTRODUCTION

The valley systems are an important element of the re
lief development in Bulgaria. They include genetically and
dynamically related valleys of different taxonomic rank
and order. Their morphological features are characterized
by great diversity and complexity. Their plan outlines and
configuration reflect the regional and local endodynamic
specificity (fig. 1).

The problems about the history of the valley system de
velopment and their morphology are one of the most well
studied and debatable ones in Bulgarian geomorphology.
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They have been summarized in the works of Angelova &
and references therein, Kostadinova (1995), Angelova &
alii (2001) and others. These problems have been treated in
all regional geomorphologic and specialized geological in
vestigations. The present work considers the endodynamic
predetermination and the rearrangements of the valley sys
tems in the Bulgarian territory during the time of one of the
most dynamic boundaries, the Pliocene-Quaternary. The
work has been performed on the basis of basin analysis and
the participation of the author in terrain geological and ge
omorphologic mapping of Bulgaria in the course of 30
years. No such investigation has been carried out so far.

REGIONAL FACTORS AND BASIC
REARRANGEMENTS IN THE RIVER SYSTEMS

The Pliocene-Quaternary boundary was one of the
most dynamic ones in the territory of the Balkan Peninsu
la. The basins serving as regional erosion bases were rear 
ranged at that time. The Fore-Carpathian basin was entire
ly annihilated and the Black Sea basin was extensionally
opened. Changes took place in the Mediterranean basin
too. The situation of Bulgaria determines its importance as
major morpho-hydrological node for decoding the geody
namic development in the space between Europe, Africa
and Asia. The reconstruction of the river network in Bul
garia during the Late Pliocene (i.e, before its rearrange
ment, the setting and formation of the contemporary river
valley network) is shown in figure 2.

It is seen that the most important hydrological node, in
which joined the major watersheds on the Balkan Peninsu
la during this period, was situated here. The tectonic acti
vation during the Wallachian tectonic phase included all
the structural units. The energy of the tectonic movements
contributed to the formation of the main orographic lines.
Radical changes in the main and secondary watershed
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FIG. 1 - Map of the actual river valley systems in Bulgaria: 1 - river systems affiliated to the Black Sea basin; 2 - river systems affiliated to the Aegean
basin; 3 - main watershed; 4 - secondary watershed; 5 - watersheds between the single valley systems; 6 - centers of convergence; 7 - centers of divergence.

ridges took place on the Balkan Peninsula. The Fore
Carpathian and the Panonian basins were closed due to
collision and the Black Sea basin was opened as a result of
post-collision extension. The geological-structural features
of the Bulgarian territory determined the formation of in
different and structural valleys. Their direction depended
on the direction of their spreading. In this way, longitudi
nal, transverse, diagonal, orthogonal (consequent, subse
quent, resequent and obsequent), radial beam valleys.
New centers of divergence and convergence were formed
(fig. 2). They served as benchmarks during the investiga
tion and development of the map and the understanding
of the evolution and development of the valley systems
during the Late Neogene and the Quaternary. The regions
with the origins of the primary valleys were important cen
ters of valley divergence during the Plio-Pleistocene, the
major watersheds between the basins passing through
their territory. The major morpho-hydrological center on
the Balkans was considered to occupy the hilly-mount
space to the east of the Sofia City, which was residual from
the initial surface of the river-valley system development.
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The centers of valley convergence were formed in the
basins of the main valleys and were the basic formation
units of the single valley systems or were the places of
gravitation of different valley systems (fig. 2).

The valley systems of the rivers Strouma, Mesta, Marit
sa and Arda preserved their affiliation to the Mediterra
nean basin during the Late Neogene and the Quaternary
(figs. 1, 2, 3).

The Strouma River has its source in the Vitosha Moun
tain. Its run-off was to the south through the Radomir ket
tle during the Pliocene. The remnants of this old river val
ley are well preserved between the Kosmatitsa and Petrus
Peaks. Considerable vertical tectonic deformations oc
curred in its upper reach at the Pliocene-Quaternary
boundary and the mountain block structures of the Vito
sha, Golo Bardo and Verila Mts, were formed. These tec
tonic movements were realized along the faults with S-N,
E-Wand NE-SW direction and caused the global changes
in the run-off direction of the Strouma River to north and
west towards the Pernik kettle, where a new center of di
vergence was formed together with the paleorivers (Ange-



lova & Matova, 1993) (fig. 3). The impulse tectonic event
diverged a part of the river water in a zone of strong tec
tonic processing and the formation of the galleries of the
longest water cave in Bulgaria - the «Douhlata» cave had
been started (Benderev & Angelova, 2000 ). Rearrange
ments in the Strouma River watershed are observed in its
NW end, where considerable parts of the paleo
watersheds were reoriented by bifurcation and pyratery,
thus setting the contemporary configuration of the Brez
nishka, Konska and other rivers. The gorge sections were
formed too (Tchoumatchenko, 1966; Vaptsarov, 1975;
Konstantinov & Kanev, 1986; Kostadinova, 1995).

The Pliocene-Quaternary boundary was a new stage
in the final shaping of the contemporary Maritsa River
valley system (Angelova & alii, 1993). The main direction
of the river during the Pliocene was to SE and it was
clearly predetermined in structural and tectonic aspect
(fig. 2). The character and development of the fault
structures during the Plio-Pleistocene were the reason

for the twice repeated shifting to the N of the main river
artery and for the cutting of the old valleys and the con
temporary system formation. Fragments of the oldest riv
erbed are preserved along the contemporary watersheds
of the Maritsa River and its tributaries as the oldest river
terrace level. They were covered by younger Quaternary
sediments in the Plovdiv lowland as a result of the Pleis 
tocene subsidence of the morphostructure. Deformations
are observed along the faults with direction W-E, NW
SE, N-S, SW-NE, NW-SE. The tectonic deformations
during the N2-Ql caused the creation of new divergence
and convergence centers (figs, 2 , 3) , breaking of the wa
tershed between the Toundja and Maritsa Rivers , rear
rangements and creation of new river valleys (Dragoma
nov & alii, 1989; Angelova & alii, 1991a,b; Angelova,
1992). The direction of the Sredna Gora tributaries was
SE and N -S and of the Rhodopes tributaries of the Marit
sa River - NE, E and S-N (fig. 1). A part of the Toundja
River watershed was disconnected and reoriented to the
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FIG. 2 - Map of the Late Plioc ene river basins and centers of rearrangement at the Pliocene-Quaternary boundary: 1 - valley systems affiliated to the
Fore-Carp athian basin ; 2 - valley systems affiliated to the Black Sea basin; 3 - valley systems affiliated to the Panonian basin; 4 - valley systems affiliated
to the Med iterranean basin; 5 - Rous se-Silistra bay of the Dacian basin; 6 - watersheds: a) main and b ) secondary; 7 - run- off direction of the Late

Pliocene major river arte ry; 8 - center of convergence; 9 - cent er of divergence.
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FIG . 3 - Map of the direction s of the river system rearr angements: full vector - main directions of the Late Pliocene river systems; ligh t vector 
directions of the river system con vergenc e in the centers of divergence.

south along the Sazliika gorge to the Maritsa River wa
tershed (figs. 2 , 3) .

The subareal plane of the Black Sea basin was very big
during the Pliocene (fig. 1). The main valley systems in
cluded the entire contemporary valley systems or parts of
them, now affiliated to other watersheds. The geodynamic
processes that occurred here at the Pliocene-Quaternary
boundary were the most vigorous ones. The Quaternary
building of the mountain structures in the Central and
Eastern Stara Planina Mt. , the formation of Bakadzhitsite
as an active low-mountain structure (the main watershed
between the Black Sea and the Mediterranean basins pass
es through it nowadays), the tectonic rising of the Strand
zha Mt. and the North Bulgarian arc were the reasons for
the global rearrangements in the valley systems. The larg
est Pliocene valley systems of the Kamchia and Toundja
Rivers were subjected to serious changes in their evolution
(Angelova & alii, 2001; Angelova & Malyakov, 2001). The
Toundja River comprised one of the biggest watersheds,
including the upper and middle course of the contempo
rary Stryama and Syuyutliika Rivers. It followed then to
the E along tectonic lines to the region of the Yambol

town , and then taking direction to the S along the Tound
ja fault zone and continuing along the valleys of the con
temporary rivers Popovska and Sredetska. It followed the
tectonic lines to mouth in the Black Sea. At the Pliocene
Quaternary boundary, as a result of strongly differentiated
tectonic movements along the Stryama gorge and the for
mation of transverse horst structures between the Stara
Planina and Sredna Gora Mts. , and between the Bakad
zhitsite and the Derven heights, the watershed was disinte
grated and separate valley systems were formed - of the
Stryama River in the Maritsa River valley system and of the
Popovska River in the Toundja River valley system, affiliat
ed to the Mediterranean basin (fig. 3) (Dragomanov & alii,
1989, Angelova & alii, 1999a,b; Angelova, 1992). The
Toundja River made its way to the south along activated
faults towards the Mediterranean Sea, the Syuyutliika Riv
er and a part of the caught water of the paleo- Toundja
River were directed to the south towards the Maritsa River
watershed.

The paleo- Kamchia River had a wide riverbed during
the Pliocene and had accumulated thick sediments. The
watershed system of the Kamchia River had a similar geo-
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dynamic development. It included the watersheds of a part
of the contemporary Yantra, Rositsa, Vrana and other
smaller river systems (Mihailov, 1969; Angelova & alii,
2001). The N2-Ql boundary here was very dynamic and
rearrangements took place along almost its entire length, a
part of the Rositsa River watershed (initial direction NE)
being redirected to the N thus forming the Ossam River
valley system; another rearrangement took place in the re
gion of the Veliko Turnovo town, where a gorge section
occurred thus forming the Yantra River valley system; sim
ilar rearrangements were also realized to the E of the Po
povo town, where a new valley system of the Roussenski
Lorn River was formed with run-off direction to the N to
wards the Quaternary Danube River; the valley system of
the Kamchia River was also subjected to significant rear
rangements during the Plio-Pleistocene in the region of
the towns Shoumen, Preslav and Razgrad, parts of the
paleo -valley systems being components of the contempo
rary valley systems of the Kamchia and Provadiiska Rivers
(figs. 1, 2, 3).

The problem about the evolution of the Iskar River
gorge in the Stara Planina Mt. , where the river cuts
through the high orographic ridge of the mountain has
been extensively discussed in Bulgari an reference litera
ture. It is the only river during the contemporary stage
that crosses transversely the Carpathian-Balkan orograph
ic arc (fig. 1). The erosion-overflow theory (when over
flowing river is formed as a result of abundant precipita
tion, which gradually incises into the rock complexes), the
erosion (epigenetic) and the tectonic theories have been
launched in reference literature for the gorge formation
when a basin (in the present case the Sofia and Lorn ba
sins) and mountain chains are present. The antecedent
theory (according to which the gorge formation proceeds
simultaneously with the mountain formation) is also con
sidered in reference literature. The latter is the accepted
theory for the genesis of the Stara Planina Iskar River
gorge. Recently it has been unambiguously proved that
the Sofia and Lorn Neogene basins represented closed
lake-river basins (Kamenov & Kojumdgieva, 1983; Ko
jumdgieva & Popov, 1988; Angelova & Yaneva, 1998)
with predominating independent geodynamic develop
ment, which had been connected with the Morava basin
only in the single stages, i.e , it had been a satellite of the
Panonian basin (proved by investigations on the paleo
flows in both basins) until the Upper Pliocene (figs. 2, 3).
The connection between the two basins - the Sofia and
the Lorn one (a part of the Fore-Carpathian basin) did
not exist , i.e. they were separated by the mighty Stara Pla
nina Mountain chain. As a result of the extensional devel
opment of the Sofia graben system at the expense of the
surrounding mountain structures, the local erosion basis
during the Pliocene was in the region of Kourilo under
the foothill steps. The Triassic sediments are almost verti
cal at this place. The stable against erosion quartzitised
sandstones represented a natural barrage for the directed
to the north Iskar River. The rem ains from the accumula
tive sediments of this Late Pliocene river are preserved at
an altitude of 700 -715 m, abo ve the villa zone of the Gnil-

yane quarter and along the road to the Gryuovitsa hamlet.
Angular discordance is observed here between the lacu
strine-fluvial sediments of the Neogene and the Late Plio
cene alluvial sediments. The paleoflows and the slope
inclinations are directed to the south mainly towards the
interior of the Sofia kettle for the former and to the
north-northeast - for the latter sediments. The following
tectonic deformations during the Plio-Pleistocene and af
ter it had led to the formation of the present outlook of
the gorge, as well as to the formation of a normal fault
that broke the barrage in the beginning of the gorge. A
depression zone was formed in the region of the Iskar
River gorge in the Stara Planina Mountain chain as a re
sult of the Late Neogene extension. It spread both on the
summit part and on the northern and southern branches
of the main tectonic structures building the Berkovitsa
unit. A series of normal faults were formed along the
whole length of the Iskar depression in transverse direc
tion to the fold and fault structures, which contributed to
the formation of the gorge as a tectonic-erosion type (An
gelova, 1999b) and to the control of its direction. This led
to a gradual change of the erosion basis to the north and
to the rapid incision of the river in stages , to the rising of
the mountain structures, to the formation of the present
river-valley network. North this way the Iskar River valley
system was finally divided between the Danube and the
Nishava rivers (fig. 1).

Paleo-Ossam river , another considerable rearrange
ment in the closing Fore-Carpathian basin, took place in
the region of Levski and Gorno Assenovo (Mihailov,
1969; Angelova & alii, 2001). It was accompanied by pa
leoseismic effects. The paleo-Ossam River discharging in
the Fore-Carpathian basin near the town of Rousse was
broken by strongly differentiated block structures and the
valley systems of the contemporary Ossam and Rositsa
Riverswere formed Ifigs . 1,2,3).

The other big rivers on Bulgarian territory as Ogosta
and Lorn in North Bulgaria and Strouma in its middle and
lower reach changed cyclically their direction during the
NrQl stage (those in North Bulgaria to NE and Strouma 
to W) depending on the changes of the regional erosion
bases and on the activity of fault structures, along which
they were oriented (Angelova, 1999a, b , 2000, 2001; Ange 
lova & alii, 2001).

CONCLUSIONS

On the basis of the performed basin analysis for th e
territory of Bulgaria during the Neogene and the Quater
nary, the following has been established: the spatial posi
tion and configuration of the valley systems; their affilia
tion and rearrangement at one of the most dynamic boun
daries; the energy of the tectonic movements during the
Pliocene and the Quaternary; the tectonic control on the
development of the valleys and valley systems. The present
investigation starts the work on elucidating and under
standing of debatable fundamental problems as well as on
the solution of practical ones .

23



RE FERENCES

ANGELOVA D. (19 92) - Stratigraphy 0/ the Quaternary sediments in the
Sliuen Depression. Rev. Bulgarian Geol. Soc. , 53 (3) , 78- 87 (in Bu l
ga rian) .

ANGELOVA D . (1999a) - Endogeneous natural risk processes in North
Eastern Bulgaria. 60'hAnniversary of VVSU , 2, 609 -615 (in Bulgarian) .

ANGELOVA D. (199%) - Tectonic prerequisites /01' the karst development
in the Stara Planina Iskar River Gorge. New Achievem ents and
Problems of Karstology and Speleology in Bul garia , 43-50 (in Bul
garian).

ANGELOVA D. (2000) - The Holocene geodynamics in the region between
Krupnik: and Kresna. G eodynamic Investigations of th e Krupnik
Kr esna Region related to the 1904 Eart hquake. Warsaw University of
Technology, 4, 49 , 145-147.

ANGELOVA D. (2001) - QuaternalJ' geology, geomorphology and tectonics
in the Ogosta River Valley System, the Danubian Plain (Bulgaria) .
Bull. Geol. Soc . Greece, 34, 1,55-60.

ANGELOVA D. & alii (200 1) - Geomorphologic Maps 0/Bulgaria in scale
1:100000. She ets : Silistra, Shabla-Balchik, Kozlodduy, Gigen-Knezba,
Byala Slatina, Pleuen-Nikopol, Alexandria-Soisbtou, Popouo, Razgrad,
Novi Pazar, Dobricb, Prouadia, Sboumen and Explanatory' Notes to
Them. Sofia, Ministry of En vironment and Water (in press).

ANGELOVA D . & MALYAKOV Y. (2001) - Evolution 0/ the Veleka River
Valley System, Strandja Mountain (Bulgaria). Tectonique active et
geo mo rpho log ie, Revue Spatial , No special 2001 , Fran ce, 31-35.

ANGELOVA D. & MATOVA M. (1993) - Stratigraphy 0/ the Quaternary' in
the Pernik Depression. G eol. Balcanica, 24 , 3, 49-62 .

ANGELOVA D. & YANEVA M. (1998) - New data /01' the Neogene sedi
ments in the Sofia Basin. Rev. Bulgarian G eol. Soc ., 59, 2, 37-40 (in
Bul gari an ).

24

ANGELOVA D ., P OPOV N . & MIKOV E. (1991 a) - Stratigraphy 0/ the Qua
ternary sediments in the Toundja Depression. Rev. Bulgari an G eol.
Soc.,52 (2), 99-105 (in Bul gar ian ).

ANGELOVA D ., RUSSEvA M. & TZANKo v T z . (1991b) - On the structure
and evolution 0/ the Karlovo Graben. Geotectonics , T ectonophysics
and G eodynamics , 23, 26 -46 (in Bulgarian ).

BENDEREV A. & ANGELOVA D . (2000) - Evolution 0/karst in the southern
part 0/ the Vitosha Mountain, Bulgaria. Theoretical and Applid Kar 
stology, Academ ia Rom an a, vol. 11-12 , 75 -82.

DRAGOMANOV L., NENOV T. & ANGELOVA D . (1989) - The QuaternalJ!
deposits in the Plovdiv Depression. Rev. Bulgari a Geol. Soc., 50 (2),
66-74 (in Bulgarian),

KAMENOV B. & KOJUMDGIEVA E. (1983) - Stratigraphy 0/ the Neogene 0/
the Sofia Basin. Paleont. Stratigr , and Lithol. , 18, 69-8 5 (in Bulgari an ).

KOJUMDGIEVA E. & P OPOV N . (1988) - Lithostratigraphy 0/ the Neogene
sediments in Northwestern Bulgaria. P aleont. Stratigr. Lithol. , 25 ,
3-26 (in Bulga rian) .

KONSTANTINOV H. & KANEV G. (1986) - Geomorphological development
0/ the landforms in the Upper Catchment Areas 0/the Rivers Konsha
and [ablanica. Ann. the Sofia Uni versity «St. Kl. Ohridski », Faculty
of G eology and Geography, 79 ,2,3 -22 (in Bul garian ).

KOSTADINOVA M . (1995 ) - Endodynamic causes /01' the emergence 0/
Valley Systems on the Balkan Peninsula and their effect on regional
isostacy. Problem s of G eography, 1,58-69 (in Bulgari an ).

MIHAILOV Ts. (1969) - Structural prerequisites /01' the changes in the
direction 0/Rossitsa River Valley in the Danubian Plain. Bull. G eogr.
Inst. Bulg. Ac ad. of Sci ., 12 ,61 -77 (in Bulgarian ).

TCHo uMATcHENKo P. (1966) - On the paleorivers in a part 0/the Kraishte
Region. Bull. Geol. Inst. Bulg. Acad. Sci ., 15, 27 9-287 (in Bulgar ian ),

VAPTSAROV 1. (1975 ) - Inclined piedmont sur/ace 0/ the «Glacis» type in
the Kyustendil Depression. Problem s of Geography, 1, 2, 3-16 (in
Bulgarian ).


