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Ì. Ïàñêàëåâ, Ï. È. Ïåòðîâ — Ñåäèìåíòàöèîííûå áàññåéíû — òåêòîíè÷åñêèå çîíû â ãåî-
ëîãè÷åñêîì ðàçâèòèè ãîð Âîñòî÷íîãî Áàëêàíà (Áîëãàðèÿ). Â ðàáîòå îáñóæäàåòñÿ ãåîëîãè-
÷åñêàÿ ýâîëþöèÿ Âîñòî÷íîé ÷àñòè Áàëêàíà (Ñòàðîïëàíèíñêèõ ãîð) âî âðåìÿ àëüïèéñêîãî
òåêòîíè÷åñêîãî öèêëà. Ñòàíîâëåíèå òåêòîíè÷åñêèõ çîí ÿâëÿåòñÿ îñíîâíûì òåêòîíè÷åñêèì
ñîáûòèåì â äàííîé îðîãåííîé îáëàñòè (â äàííîì ñëó÷àå — Áàëêàíñêîé). Çîíû îôîðìëÿþò-
ñÿ â îïðåäåëåííîì òèïå ïîðîä, â êîòîðûõ â òî÷íî îïðåäåëåííîì èíòåðâàëå ãåîëîãè÷åñêîãî
âðåìåíè îáðàçóþòñÿ ñòðóêòóðû ñ õàðàêòåðíîé ïðîñòðàíñòâåííîé ïðèóðî÷åííîñüþ. Îïðå-
äåëÿþùèì äëÿ äàííîé çîíû ÿâëÿåòñÿ ïðîñòðàíñòâåííûé îõâàò ñêëàäîê, ñâÿçàííûõ ñ ïðîÿâ-
ëåíèÿìè äàííîé ôàçû. Ðàçâèòèå òåêòîíè÷åñêîé çîíû ïðîõîäèò ÷åðåç íåñêîëüêî ýòàïîâ:
ñòàíîâëåíèå ñåäèìåíòàöèîííîãî áàññåéíà; ñêëàä÷àòîñòü ïîðîä â õîäå ïðîÿâëåíèé îäíîé
èëè íåñêîëüêèõ ñòðóêòóðûõ ôàç; ãîðèçîíòàëüíîå ïåðåìåùåíèå ïîðîä íà áîëüøåå èëè ìåíü-
øåå ðàññòîÿíèå (òàêîå ïåðåìåùåíèå õàðàêòåðíî äëÿ ïî÷òè âñåõ òåêòîíè÷åñêèõ çîí â Âîñ-
òî÷íîì Áàëêàíå).

Îñíîâíûì ðåçóëüòàòîì ðàáîòû ÿâëÿåòñÿ îïèñàíèå ïîñëåäîâàòåëüíîñòåé, âûÿâëåííûõ â
ðàçâèèòèè òåêòîíè÷åñêèõ çîí, ïðèíàäëåæàùèõ ê Âîñòî÷íîáàëêàíñêîìó òåêòîãåíó, à èìåí-
íî: Êîòåëñêîé, Êà÷óëñêîé, Ñðåäíåãîðñêîé è Ëóäîêàì÷èéñêîé çîí. Óñòàíîâëåíî, ÷òî âî
âðåìÿ îëèãîöåíà íà òåððèòîðèè Âîñòî÷íîãî Áàëêàíà ñîçäàåòñÿ íîâàÿ ñåäèìåíòàöèîííàÿ
çîíà. Ïîêà åùå îíà íå ñòàëà òåêòîíè÷åñêîé çîíîé, òàê êàê åå îòëîæåíèÿ íå èñïûòàëè
äåôîðìàöèé.

Abstract. In the article is presented geological evolution during Alpine tectonic cycle in the area
of the Eastern Balkan Range. The establishment of a tectonic zone is the main tectonic event to
take place in an orogenic region, such as the Balkan Range. Tectonic zoning is based on struc-
tures, which have specifically developed in the space (in a specific type of rocks) in an exact
interval of the geological time. The main define for the zone is the spatial range of the folds
formed as a result of the activity of a specific phase.Throughtout its development, the tectonic
zone has passed through few phases, namely: establishment of a sedimentary basin, folding of its
deposits as a result of the activity of one or more structural phases. The formation of nearly all
tectonic zones in the Eastern Balkan Range ends with a horizontal displasement of the rocks,
which is more or less regarding the amplitude.

The main result of the work is the establishment of the tectonic evolution of the Kotel
tectonic zone, Kachulka tectonic zone, Sredna Gora tectonic zone and Luda Kamciya tectonic
zone in the limits of the Eastern Balkan tectogen.

A new sedimentary zone was formed in the Eastern Balkan Range during the Oligocene. The
last one is not tectonic yet due to the lack of the deformation within its constructive deposits.

Paskalev, M., Petrov, P. 2007. Sediment basins, tectonic zones in the geological develop-
ment of the Eastern Balkan Range. — Geologica Balc., 36, 3—4; 63—67.
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Introduction

The Eastern Balkan Range has undergone numer-
ous geological changes during its geohistorical de-
velopment. Some of the rocks located on its territory
have been formed in situ, while others have under-
gone bigger or smaller horizontal displasements. The
establishment of the Eastern Balkan tectogen was
entirely formed during of the Alpine tectonic cycle.

The establishment of a tectonic zone (or zones) is
the main tectonic event to take place in an orogenic
region, such as the Balkan Range. Hence the tecton-
ic zoning is based on structures, which have specif-
ically developed in the space (in a specific type of
rocks) and in an exact interval of the geological time.
The main decisive for the zone is the spatial range of
the folds formed as a result of the activity of a spe-
cific phase. Throughout its development, the tecton-
ic zone has passed through few phases, namely: es-
tablishment of a sedimentary basin, folding of its
deposits as a result of the activity of one or more
structural phases. The formation of nearly all tec-
tonic zones in the Eastern Balkan Range ends with a
horizontal displacement of the rocks, which is more
or less regarding the amplitude.

Kotel tectonic zone
(Áîí÷åâ è äð., 1965) (Fig. 1)

The very first geological activities in the East Balkan
tectogen are connected with significant horizontal
movements of sediments. Due to the expression of
the Austrian phase, mainly black flysch sediments
with Jurassic age (subject to discussion for many
years) and less flyschlike Norian deposits (also dark
in colour) are upthrusted on Lower Cretaceous de-

posits (Glogov upthrust — Ïàñêàëåâ, 1988; Veselinovo
upthrust — Ïàñêàëåâ, 1990). This lead to the estab-
lishment of the oldest tectonic zone within the limits
of the Eastern Balkan Range — Kotel. The upthrust-
ed sediments have undergone a double folding, re-
sulting from the expression of the old Cimmenian
phase and the young Cimmenian phase (Ïàñêàëåâ,
1988). There are no certain facts about the primary
location of the basin, where those sediments have been
deposited. Similar rocks are formed in the Northern
region of Strandzha (near the village of Krushovets).
In the black  Jurassic sediments to the south of the
village of Veselinovo one will find a number of sub-
volcanic (dyke and dyke-like) bodies. Their chemi-
cal composition may be correlated to similar bodies
from Strandzha (Georgiev et. al, 2006). These facts
indirectly confirm the great horizontal displacement
(upthrust) of the rocks, which form the zone (Fig. 2).

One of the characteristic feature of the Kotel zone
is the presence of a number of “floating” blocks, form-
ing olistostromes and tectonic melange. Both are
consist of Middle-Upper Triassic limestones and
marls, and red and grey organogenic limestones of
Liassic age. The difference between them consists
only in the tectonic material processing.

The zone of Kotel as a part of the East Balkan
tectogen has passed through additional three tec-
tonic events, which will be further considered below.

Zone of Kachulka
(Ïàñêàëåâ, 2002) (Fig. 1)

Just like the zone of Kotel, the zone of Kachulka was
not formed as a sedimentary basin on its current lo-
cation. It has been probably emplaced as a result of
thrusting of the Triassic deposits over Lower Creta-

Fig. 1.
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ceous ones. Most likely the upthrusting took place
on about one and the same upthrusting plane as of
the Glogov upthrust.

The zone of Kachulka has separated as a result
of the independent tectonic location of the Lower
Triassic marls and sandstones, and first of all of the
Middle-Upper Triassic dolomites. The structural
facts from the uppermost levels of the Upper Trias-
sic section indicate an angular variance and dis-
cordance imposed between the Triassic sediments
and the Upper Cretaceous sediments, which cover
them. The cleavage established in the Triassic (along
Sasa dere — to the north of the village of Gradsko,
between the mines of Kachulka and Brusiya) is al-
ways characterized by a smaller dip (usually of 30—
35°) than the bedding in the same sediments. The
above proves that, the Upper Triassic deposits, to-
gether with the Low and Middle Triassic deposits,
are probably a relict of an overturned part of a Pre-
Upper Cretaceous fold (Ïàñêàëåâ, 2002) (Fig. 3).
Regardless of the lack of Jurassic rocks and regard-
less of the lack of relations between them and the
Triassic rocks, we may assume the presence of an
Austrian fold upthrust beneath the Upper Creta-
ceous sediments. The strong cataclasis of the Trias-
sic dolomites is a proof of this. Unlike them, the
Upper Cretaceous sediments, which cover them, are
strong and almost uncracked.

The formation of the Upper Cretaceous—Eocene
sediment basin started at the beginning of the Up-
per Cretaceous. The complete profile of the Upper
Cretaceous epoch and the Palaeogene may be estab-
lished at many places, as both are presented by var-
ious litostratigraphic units. The presence of olis-
tostromes is one of their characteristic features. They
may be found in sediments of Turonian, Senonian
and Eocene age.

Tectonic zone of Sredna Gora
(Ïàñêàëåâ, 1994) (Fig. 1)

At the end of the Upper Cretaceous epoch a folding
formed near and to the south of the present ridge of
the Balkan Range, as this folding was an obvious
result of the Laramian phase (fourth structure for-
mation within the limits of the East Balkan tecto-
gen). The folds are characterised by their submerid-
ional orientation (Ïàñêàëåâ, 1988, 1994, 2005). The
same are being established in the sediments of the
Emine Formation (Campanian—Early Paleocene) and
in undivided Turonian—Senonian sediments and vol-
canogene-sedimentary deposits (Turonian—Senonian)
(Êúí÷åâ, 1995) (located within the limits of the Bal-
kan Range and Sredna Gora). There is no doubt that
the formation of these structures is a result of the
Laramian phase. The Emine Formation is the young-
est sediments, where the same are being established
within the Eastern Balkan Range. The same are not
located neither in the clay-terrigenous formation (Pa-
leocene) from the Emine Stara Planina Range (as
this formation is laying above it), nor in the forma-
tion of the thick-layered flysch (Upper Paleocene—
Lutetian, Êúí÷åâ, 1995) in the Sliven Balkan Range.

The expression of the Laramian phase is charac-
teristic only for the tectonic zone of Sredna Gora.
The finding of structures (folds) resulting from this
phase and within the limits of the Eastern Balkan
Range, leads to the conclusion that the northern
border of the zone is not limited by the so-called sub-
Balkan fault (there are no data established about such
structure to the east of the town of Tvarditsa). Hence,
the northern border of Sredna Gora zone in the East-
ern Balkan Range has to be traced about 10 km to
the north, i.e. to the places where the submeridian
folds are being established.

Fig. 2. Model of paleotectonic development of the Kotel zone
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Tectonic zone of Luda Kamciya
(Áîí÷åâ è äð., 1965) (Fig. 1)

As a result of the Illirian phase, two strong and wide-
ranged structural events appear in the Upper Creta-
ceous-Paleogene (including until Lutetian) sedimen-
tary basin. During the first one — (fold-forming —
fifth structure-forming process)  folds were formed.
They can be found in all parts of the East Balkan
tectogen (Ïàñêàëåâ, 1985, 1988, 1990; Tzankov et.
al., 1991) and are located in the Triassic—Jurassic,
as well as in the Upper Cretaceous—Paleogenå mate-
rials. Their most characteristic feature is the subequa-
torial orientation of their axes. They occured as meso-
and macro-structures. They are also found beyond
the limits of the Eastern Balkan Range. The same
are being established within the entire Fore-Balkan
region, as their quantity decreases to the north from
the Elena—Varbitsa parallel, as the folds are clearly
bent. Such folds are also found to the west — in the
region of Gabrovo.

During the second structural formation (the sixth
one for the East Balkan tectogen), which occurred
immediately after the fold-formation, upthrusts de-
veloped here (Kotel’s, Balabendere’s, Karavelyov’s,

Sliven’s upthrust and Arabadzhiburun-Peshtera-Bata
reverse fault-upthrust). The horizontal amplitude of
the Sliven upthrust is 7—8 km, as the horizontal ampli-
tude of the other structures is not more than 1—1.5 km.
Eventually, probably due to the activity of the Iberian
phase, there was one more upthrust of black flysch
(Jurassic) deposits (Koilo upthrust). It is presumed that
North Strandzha was also the initial place from where
the same moved. The horizontal displacementis of the
order of a few tens of kilometers (Fig. 2).

A sedimentary basin was formed in the Eastern Bal-
kan Range during the Oligocene, when clay and clay-
terrigenous rocks was deposited (together with olis-
tostromes at some places). The same are not folded, as
they lay on older sediments transgressively and with
an angular discordance. They initiate the formation
of a new sedimentary zone (as it is not tectonic yet due
to the lack of deformation within its constructive de-
posits) within the limits of the East Balkan tectogen.
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Fig. 3. Angular unconformity and superimposed disharmony the Triassic sediments and Upper
Cretaceous sediments (along Sasa dere)
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Ðåçþìå. Ì. Ïàñêàëåâ, Ï. Ïåòðîâ — Ñåäèìåíòíè áàñåéíè, òåêòîíñêè çîíè â ãåîëîæêîòî
ðàçâèòèå íà Èçòî÷íèÿ Áàëêàí. Â ðàáîòàòà å ðàçãëåäàíà ãåîëîæêàòà åâîëþöèÿ íà Èçòî÷íà
Ñòàðà ïëàíèíà ïðåç àëïèéñêèÿ òåêòîíñêè öèêúë. Îñíîâíîòî òåêòîíñêî ñúáèòèå â åäíà îðî-
ãåííà îáëàñò, êàêâàòî å Ñòàðà ïëàíèíà òîâà å ñúçäàâàíåòî íà òåêòîíñêè çîíè. Òå ñà ðåçóëòàò
íà ñòðóêòóðè, êîèòî ñà ñå ïðîÿâèëè ïî õàðàêòåðåí íà÷èí â ïðîñòðàíñòâîòî (â äàäåí òèï
ñêàëè) è â òî÷åí èíòåðâàë îò ãåîëîæêîòî âðåìå. Îïðåäåëÿù çà çîíàòà å ïðîñòðàíñòâåíèÿ
îáõâàò íà ôîðìèðàíèòå â ðåçóëòàò îò èçÿâàòà íà äàäåíà ôàçà ãúíêè. Â ñâîåòî ðàçâèòèå
òåêòîíñêàòà çîíà ïðåìèíàâà ïðåç íÿêîëêî åòàïà: ñúçäàâàíå íà ñåäèìåíòåí áàñåéí, íàãúâàíå
íà èçãðàæäàùèòå ãî îòëîæåíèÿ â ðåçóëòàò íà èçÿâàòà íà åäíà èëè ïîâå÷å ñòðóêòóðíè ôàçè.
Íàêðàÿ ôîðìèðàíåòî íà ïî÷òè âñè÷êè òåêòîíñêè çîíè (â Èçòî÷íèÿ Áàëêàí) çàâúðøâàò ñ ïî-
ãîëÿìî èëè ïî-ìàëêî, ïî àìïëèòóäà, õîðèçîíòàëíî ïðåìåñòâàíå íà ñêàëè.

Îñíîâåí ðåçóëòàò îò ðàáîòàòà å äåøèôðèðàíåòî íà òåêòîíñêîòî ðàçâèòèå íà Êîòåëñêàòà,
Êà÷óëñêàòà, Ñðåäíîãîðñêàòà è Ëóäîêàì÷èéñêàòà òåêòîíñêè çîíè â ïðåäåëèòå íà Èçòî÷íî-
áàëêàíñêèÿ òåêòîãåí.

Óñòàíîâåíî å, ÷å ïðåç îëèãîöåíñêàòà åïîõà íà òåðèòîðèÿòà íà Èçòî÷íà Ñòàðà ïëàíèíà ñå
ñúçäàâà íîâà ñåäèìåíòíà çîíà, êîÿòî âñå îùå íå å òåêòîíñêà ïîðàäè ëèïñà íà äåôîðìàöèÿ
â èçãðàæäàùèòå ÿ îòëîæåíèÿ.


