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Two principal types of Alpine orogens can be outlined
in the Balkan Peninsula, namely: orogens (Dinarides-
Albanides-Hellenides; Vardarides) issued from former
Tethyan oceanic and marginal basins, and orogens
(Srednogorie, Balkanides) issued from peri-Tethyan
basins and epicontinental island arcs, flysch and molasse
troughs, and rifts. For most of the Alpine evolution these
two types of tectonic environments have been separated
by a domain of thickened continental crust — the
Thracian plateau. This domain constituted in post-
Palaeozoic times an area of shallow basins (Peri-Tethys;
Paratethys) and island arcs, with almost continuous uplift
and exhumation of metamorphic and igneous rocks of
Cadomian, Hercynian and Alpine age.

The extension processes within the Late Alpine
orogens on the Balkan Peninsula followed different
mechanisms and patterns. They depended both on the
configuration of the basins and the structure of the crust,
and on more general interplate and intraplate processes.
The orogens usually had a complex and composite
character inherited from the composite structure and
pattern of the sedimentation systems. Thus, the complex
Srednogorie volcanic island arc system consisted of
separate basement-built islands, and of individual
diachronously set on and evolving troughs. It evolved in
Late Maastrichtian times through folding and complex
thrusting into the Srednogorie orogen. The latter and its
frontal arc (Morava-Rhodope zone) were subject to
intense Palaeocene to Middle Eocene extensional
collapse. Crustal areas built of light masses (migmatites,
Palaeozoic and Mesozoic granites) exhibit a steady uplift
tendency due to isostatic forces, and local rheological
contrasts between basement and mantle have favoured
their transformation in domal or horst structures.
Palaeogene sedimentation occurred mostly in grabens
situated between the uplift structures, and the sediment
composition reflected a provenance from adjacent horsts.
In the same time, linear marine troughs continued to
evolve to the north (Balkan and Forebalkan). The Mid-
Eocene retrocharriage thrusting in the Stara planina belt,
and possible coeval thrusting events in the Rhodope

region were followed by extensional collapse in Late
Eocene and Early Oligocene times. Extension proceeded
again in different manner in function of scale,
configuration of near-surface structures, crustal
thickness, and influence of existing or newly-formed
fault belts and large faults. Collapse of the thickened
crust and related decompression triggered in Late
Eocene — Early Oligocene times melting at different
depths, with mixing and mingling of magmas of mantle
and crustal origin. The marine regression in Late
Oligocene times was closely followed by transtension
along some of the principal fault belts (Maritsa, Strouma,
Sava), and formation of huge lakes. In earliest Miocene
times a compression phase formed the Balkan orogen,
and changed from transtension to transpression the
stress state along the fault belts. Early to Middle Miocene
planation followed, thus forming the principal peneplain
of the Balkan Peninsula.

Neogene tectonic movements followed several
principal mechanisms that led to a new disintegration
into a block mosaic: (1) Final shaping of the two orogen
“branches” and orogenic collapse of the thickened
continental crust (the Central-Balkan neotectonic
region); (2) Continuing subduction under the Aegean
arc, and back-arc extension; (3) Relative motions of
the microplates; (4) Right-lateral strike-slip along main
fault belts; (5) Continuing role of subducted lithospheric
slabs; (6) Isostatic phenomena; (7) Irregular melting
processes in depth; (8) Updoming and rifting; (9) Crustal
extension and necking. The principal fluvio-lacustrine
systems set on in Middle Miocene times, and continued
their evolution throughout Neogene and Quaternary
times. A few episodes of drastic change in the rate of
vertical and horizontal movements along the principal
fault belts are recorded, the most important being in
Late Pontian and in Late Pliocene times.

Two composite collapse centers were activated
diachronously in SE Europe (Fig. 1). They coincided
with the loops of the Alpine orogenic edifices, and
possessed different collapse behaviour and rotation
characteristics.
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MEXAHW3MH HA KbCHOAJIMMUNCKA EKCTEH3UA B U3TOYHATA YACT

HA BAJIKAHCKUSA TIOJIYOCTPOB

Hean 3acopues

Annuiickute oporeHn Ha bainkaHCkHsS MOITyOoCTpPOB
MoraT Jla ce OTHecaT KbM JBa Tuma. [IbpBHAT €
npencraBeH ot oporenu ([unapuau-AnbGaHumu-
Xenenuny; Bapaapuan), o0pasyBaHu 3a cMeTKa Ha
MPEIUIIHN TETUCKU OKEaHCKH M PHOHH OaceiHH.
OcHoBHata nedopManus B TIX € CBbp3aHaTa ChC
cyOmyKuusi, MMOpUKaLHsl Ha OKEAHCKa Kopa C
€JIEeMEHTH Ha KOHTHHEHTAJIHUS CKJIOH U PHOHU JbI'H.
Bropust tun e npencrasen ot oporenu (CpenHo-
ropue, bankanuan), moydeHH OT MEPUTETUCKH
OacellHU, ENMKOHTUHCHTAJIHH OCTPOBHU IBIH,
pudTose, hauimku u moiacoBu Tporose (Dabovski
et al., 2002; Cavazza et al., 2004). OcHOBHHSAT
nedopManoHeH nporec € HHTPaKOHTHHEHTaTHaTa
KOJTM3MS1 MI/AJIH CBBP3aHa C TbPBOCTENIEHHH Pa3JIOMHH
nosicu Tpancnpecus. [Ipe3 mo-roiasMara yact or
aNMUIICKOTO pa3BUTHE TE3U JIBA TUIA TEKTOHCKU U
reoAMHAMHYHHI OOCTaHOBKH ca Pa3/eleHH OT JOMEH,
u3rpasieH oT yaeOeneHa KOHTHHEHTalHa Kopa —
Tpaxwuiickoro marto. PasnonoxkeHo Ha proa Ha EBpa-
3MaTCKUs KOHTHHEHT ¢ TeTuca, To € MpencTaBIsIBaio
B CJIE/INAIC030CKO BpeMe paiioH Ha TIUTKU OacelHu
(Ileputeruc, IlapaTerrc) u OCTPOBHU IBIH, IPH
NpOIBJDKABAIla €KCXyMallus Ha MeraMop(HU u
HUHTPY3UBHU CKaJIM C KaJIOMCKa, XEpLIUHCKA 1 aJIIHi-
CKa BB3pacT.

ExcreH3noHHuTE NpoLecH B KbCHOAIIHHCKUTE
oporeHy Ha bankaHCKus OIyOCTPOB UMAT pasiHuHH
MeXaHM3MH U pUCyHBK (3aropues, 2001; Zagorchey,
2004), kaTo ca CpaBHUMH C MEXaHU3MHUTE, yCTAHOBEHU
B npyrH perrond (Harp. Dewey, 1988; Reyetal., 2001).
Te3u 0coOEHOCTH 3aBUCST KAKTO OT KOH(HUTYypauusITa
Ha OaceiiHUTEe U CTPOeKa Ha Kopara, Taka M OT IIo-
0OLLY MPOLIECH, MPOTUYALITY MEKILY 3eMEKOPHHTE II0UH,
B TAXHATa BBTPELIHOCT U B MO-IBJIOOKUTE YacTH Ha
murocdepara U acteHocdepaTa.

KbcHokpenuuar CpeaHOropcKy OporeH € uMai
KOMITO3UTeH XapakTep. Toil e 00pa3yBaH 3a cMeTKa
Ha CJIOXKHO ycTpoeHara CpeqHOropcka ByJKaHCKa
OCTPOBHOIBI'OBA CHCTEMA, ChCTOSILA CE OT OCTPOBH,
W3rpajeHu OT CKaJM Ha (pyHOaMeHTa M OT KbCHO-
KPEIHH JUaXPOHHO 3aI0KEHH 1 €BOTIOUPALLH YaCTHH
TporoBe. CeBepHOBEPTEHTHOTO HAaI'bBaHE M HABIHU-
yaHe Ha KbCHOKpenHus CpeqHOropcku OporeH u
BEPOSITHO €IHOBPEMEHHN HaBIMYaHUS KbM CEBEp U
1or B Ponionckus pernoH ca nocienBaHu OT eKCTEH-
3uOHEH Konarc. OporeHbpT € MOMIOKEH Ha OBP30
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W3JIMTaHe U ISy, KaTo MPe3 TAaHCKUS BEK BBPXY
HEro Ce pa3BMBa pEeYHA CUCTEMA, IPEHUPAIIA IO KbM
EmuHCcKkus (aumiku Tpor U HeroBute 3aiauBu. Taka
nsnara Mopascko-Pogornicka ¢poHTanHa apra
3aenHO0 cb¢ CpeJHOrOPCKHS OPOTeH ca eBOJIIONPAIIH
B MMAJICOTCHCKH €KCTEH3UOHHH CHUCTEMH.

B pesynrar Ha malnieoreHCKa 10 CpPeTHOCOLCHCKa
ekcTeH3us B Mopascko-Pojorickara 30Ha ce oOpasy-
Bar rpabCHM, N3ITBITHEHU MPEIMMHO OT KOHTHHEHTAITHH,
371 COPTHPAHU TEPUTCHHH CEAMMEHTH, KaTO TEXHHSAT
KbCOB U MHHEPAJIEH ChCTaB OTpa3sBa ChCTaBa Ha
CBhCEIHHUTE XOPCTOBE. YUaCTBIMTE, U3TPAJCHH OT
JIGKA KOPOBU Macu (MUTMATHTH, MAJCO30HCKUA U
ME3030MCKH TPAHUTH ) IOKA3BAT MMOCTOSTHHA TCHICHITUS
Ha U3/IUTaHE OPajy U30CTaTHYHH CHITH, & JIOKATHHUSAT
PEOJIOTHYCH KOHTPACT MEXTY (DYHIAMEHT U MOKPUBKA
OnaronpuATCTBa MPeoOpa3yBaHETO MM B KYITOITHH HITH
XOPCTOBH CTPYKTYpH. PaHHOManeoreHckara ceiMeH-
Talys € MpoTHYaia MPEIUMHO B KOHTHHEHTAIHU
rpaOeHy MWW TUTUTKH 3aJIMBHU, Pa3MONOKEHU MEKITY
KyrmonuTe. B chIIOTO BpeMe Ha ceBep MPOABIKaBa
CBOJTFOIIMATA Ha JIMHEHHO-YTbJDKEHH MOPCKH TPOTOBE
(CraporuiaHrHCKA 30HA).

CpenHOeOEHCKUTE PeTPoIIaprakH HaBIIMYa-
Hus B CTaporiaHMHCKaTa 30Ha ¥ BEPOSTHUTE IHO-
BPEMEHHHU C TSIX FOKHOBEPTCHTHU HABJIWYaHUS B
Pomorickust pernoH ca OUITU MocHeBaHU OT KbCHO-
COLICHCKO-PAHHOOIUTOIICHCKY EKCTEH3MOHEH KOJarc.
ExCTeH3MOHHUTE MPOIIECH ca MPOTHYAITH 110 Pa3Iii-
YeH HAa4YMH B 3aBUCHUMOCT OT Mariaba, KoHpHUrypa-
IUATA HAa TPUTIOBBPXHUTE CTPYKTYPH, JeOCTHHATA
Ha KopaTra W BIUSHUETO Ha CHIIECTBYBAIIU HIIH
HOBOOOPAa3yBaHH Pa3JIOMHH MOSICH U TOJIEMH Pa3Ce/Iu.
Hsxou ot kymonute u xopctoBere B MopaBCKo-
PonorickaTta 30Ha ca MPOIBIIKHUIN U3IUTAHETO CH,
JIOKaTo JPYTH ca TONJIOKEH! Ha KOJarc U e3nHTe-
rpats. K'CHOEOIeHCKO-paHHOOMHTOIICHCKATa MOp-
CKa CEIMMEHTAIINS € HHTPEUpaia TIaBHO 10 MepH-
(epusita Ha Ponornickus perunon. KonarnchT Ha ynede-
JICHATa KOpa W CBhp3aHaTa ¢ HEero IEKOMIPECHs ca
MPEAU3BUKAIN pa3TarsHEe HA PA3TUYHU THIOOUNHH
Y CMECBaHE Ha MAHTHH C MAHTHEH U KOPOB MTPOU3XO]]
(Harkovska et al., 1998). Paznpenenenunero Ha
MarmMoo0OpasyBaiuTe IEHTPOBE Ce € OTPa3uiio B
pasmnpeesieHneTo Ha WHTECH3UBHHUS BYJKaHH3BM
(MarMOTEKTOHCKH 30HH) U MaJIKOTO MHTPY3UBHH I1CH-
TpoBe. KOMIIEKCHUST EKCTEH3UOHEH KONanc Ha



Ponorickust pernoH ro onpenesns KaTo eIuH OT OCHOB-
HUTE KoJIancoBu pernonu Ha Ilapateruca (®ur. 1).
MopckaTa perpecusi B Ha4aJI0ToO Ha KbCHHS OJIUTOLIEH
e Ouia mociieBaHa OT TPAHCTEH3MOHEH PEXUM I10
OCHOBHHTE pa3yioMHH nosick (Mapuriku, CTpyMcKH,
CaBcku) 1 00pa3zyBaHe Ha rojiemMu e3epa. PudtuarsT
10 ABJDKMHATA Ha TJIABHUTE PA3JIOMHU MOSICH CTaBa
OCHOBEH EKCTEH3MOHEH MEXaHM3bM KaTO KOMOWHa-
LUsTa HAa OTCEOHHU M pa3CeqHH ABMKCHHS BOIH /0
JIOKaJHO oOpa3yBaHe Ha Oaceitnu Tun pull-apart. B
caMOTO Ha4yajio Ha MHOLIGHCKATA eroxa ImocieqHara
3HAYUTEIIHA aJIHIcKa KOMIIpecHoHHa (aza 10odop-
Ms balkaHCKUS OpOTeH KaTo CMEHS TEKTOHCKHS
PEXHUM 10 OCHOBHHUTE Pa3JIOMHHU MOSICH OT TpaHC-
TEH3HOHEH B TPAHCIIPECHOHEH. JecHUTE oTCsnaHus
IO TSIX C€ KOMOMHUPAT C HaBIMYaHE U 3aTBapsHE Ha
ezepara. CiaeaBa paHHO- A0 CPEIHOMHOILICHCKA
IJIaHaIus, TPU KOsTO ce 00pas3yBa IIaBHUSAT MEHe-
ieH Ha bankanute.

Heorenckure nBrKeHUs BOIAT 10 HOBA JIE3MH-
Terpanysi Ha obnacTTa B OIOKOBa Mo3aiika, Karo ce
M3BBPIIBA 0 PA3TUYHA TEKTOHCKH MexaHm3Mu: (1)
oopMsIHE Upe3 N3IUTaHe 1 00pa3yBaHe Ha TO3UTHBHH
JIMHEHHU MOP(QOCTPYKTYPH Ha JIBaTa TJIABHH MaJIo-
TEHCKO-MHUOLIEHCKA OPOr€HHU “KJIOHA” U OpPOreHEeH
KoJarnc Ha yieOelieHaTa KOHTHHEGHTAJIHA KOpa Ha
mnatoTo; (2) IlpoasmxaBama cyOayKIus MOA
Ereiickata mpra u 3aaaeroBsa ekcreHsus B Ereiickus
Gaceiin; (3) OTHOCHTEITHY JBMYKEHUS Ha MUKPOIIIOUNTE
(Anamoncka, bamkancka, Ereiicka); (4) Hecuun
OTCSITAHMS TI0 TIaBHUTE PA3JIOMHU TIOSICH ¥ JIOKATHO
o0pazyBane Ha rpabenu pull-apart; (5) [IpoxsinkaBario
MOTHhBaHE HAa OTKHCHATH CyOIyIMpaiy JUToChepHU
KIIMHOBE; (6) M30cTaTUYHU SBIIEHUS, CBBP3aHH C
o0nacTi Ha aHOMAITHO yeOereHa I U3ThHEeHa Kopa;
(7) IpnbounaHM Tiporiecy Ha pasrarnsHe; (8) Kymomo-
o0pa3yBaHe ¢ puTo00pa3yBaHe B KyYIIMUHAIINTUTE FITH
Mo ThJDKWHATa Ha pernoHanan orcenw; (9) Koposa
eKCTEH3M U Mera0yIMHAXK Ha Pa3THYHA JTBIOOIHHU.
Kunemarnkara Ha qBIKEHHATA HA OTICITHUTE OJIOKOBE
¢ Omyia KOHTpONIMpaHa OT TO-O0IW WM OT JIOKAJTHH
(baxTopu. OCHOBHHTE PEUHO-E3EPHI CUCTEMH Ca OTLITH
3aJI0KEHH TIPE3 CPETHOMHOIICHCKO BpeMe KaTo eBOJTFO-
[UATa UM TIPOIIBIDKABA TPe3 TEeNTHs HEOTeH M KBaTep-
Hep. YCTaHOBEHH ca HAKOIIKO €302 Ha IPACTUIHU
M3MEHEHHS B CKOPOCTTA Ha BEPTUKAITHHTE (pa3CsaaHe)
Y XOPU3OHTAITHUTE (OTCSIaHe) ABMKESHHUS KaTo Haii-
BaKHHTE OT TAX Ca Mpe3 KbCHUS MOHT U Tpe3 KhCHUS
TUTHFOLICH.

OCHOBHHTE UepTH Ha eKCTEH3HMOHHUS KOJIarc Ha
KbCHOanmnuickute oporenu B FOrousrouna EBpona
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@ur. 1. KscHoanmnuiicka oporeHHa eBomitonus Ha bankaH-
ckust peruoH (ocHoBa o Carminati et al. B Cavazza et al.,
eds., 2004; nomrbIIHEHA C TIIABHUTE PA3JIOMHHU IOSCH U
pasznoMu. I'maBHU 00acTH Ha oporeHeH konjarc: R —
Ponorncka (maneoren — panex onuroneH), P — [TanoHcka
(xbceH onuroleH — cpenien MuoreH), E — Ereiicka (kbceH
MHOLIEH - KBaTepHep), M — Mapuiiika (11ajeoreH 1 HeoreH).
[Nokazanu ca npearnonaraeMu OJIOKOBU POTALHH.
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Fig. 1. Late Alpine orogenic evolution of the Balkan region
(based on Carminati et al. in Cavazza et al., eds., 2004;
complemented with major fault belts and faults) and the
principal areas of extensional collapse: R — Rhodope
(Palaeocene — Early Oligocene), P — Pannonian (Late
Oligocene — Middle Miocene), E — Aegean (Late Miocene
- Quaternary), M — Maritsa (Palacogene and Neogene).
Inferred block rotations shown as arrowed circles.

MoOraT Jja ce pe3loMHupar mo cieanust HauuH: (1)
EKCTeH3MOHHUAT KONAIC C€ MPOsABSABa INIABHO OT
KOHTHMHCHTAJIHATA CTPaHa Ha TPaHULUTE MEXIY
wiouute; (2) CriuecTBeHa pons urpae yaeoeneHara
KOHTHHEHTaITHa kopa Ha Tpakutickoro rmiato; (3) Pomst
UTPAsAT U HAKOU CyOMyLIMPaHH TUTOC(HEPHH KIIMHOBE,
KOUTO Ca c€ OTKbCHAJIM U [TOTHBAT B acTeHoc(epara;
(4) PaznuuHu e€KCTEH3MOHHHM MEXaHHU3MH Ca
JEeHCTBAJIM €JHOBPEMEHHO B JINHEHHUTE OPOr€HHU
MOCTPOMKH B IIATOTO U IIPU OTBAPSHETO HA OTACIHH
Tporose u pudrose; (5) KomancsT Ha yaedeneHarta
KOpa € B3aMMOZEHCTBAII C IBMXKEHHS 110 AbJKHHATA
W HaIpeyHO Ha TpaHULHTE MEXIy miouure; (6) B
IO EBporma morat na 6p1aT ouepTaHu 1Ba KOMITO-
3UTHH LIEHTHhPA Ha €KCTEH3MOHEH KOJIarc, IpoTHYarl
B Pa3JIMYHO BpPEME U MPU Pa3IUYHU AOMUHHUPALIH
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MexaHu3MH: Tpakuiicku u [TaHoHCKH. Beeku or Te3n
JIBa IIEHTHPa € CBbP3aH ChC CBOCOOPA3HO pa3yBaHe
Ha OPOr€HHUTE MOCTPOMKHU, ABJIKALIO CE HAa TUBEP-
TEHTHOTO HABJIAUHO “‘pa3TUyaHe” Ha LEHTPATHUTE
YacTH, KOETO B €KCTEH3MOHHUS €Tall MpEeMUHaBa B
TEXHUS KOJIAIC P KOMOMHHPAHE C JISICHA POTaIUS.
TpakuiCKuAT UEHTHP CE XapakTepusupa ¢ AOMU-
Hupaiia cyoMepuauonanHa excrensus. [Ipes Heo-
TEHCKUS €Tall TOM ce ChCTOM OT TPU TJIaBHU YaCTH:
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