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MEHE3A HEOTEKTOHCKUMX CTPYKTYPA CPEUNJE
OA
MwunyHa Maposuha", Unuje hokosuha* n MapuHka Tomuha'

TepeHn Cpbuje umajy 3aHMM/bWB HEOTEKTOHCKM CKMOM HacTao BuwedasHUM obnnkoBawuma. Tpu cy
rnaBHa reofjMHaMuuyka npoueca y4yecTBoBana y terosom yob6nuuasawy: (1) KOMNPecMoHW CTpec reHepucaH
KO/IM3MOHUM OfHOCUMa JajipaHCKe Mao4e U JUHApPUACKO-XeNeHNACKOr oporeHa, (2) n3octaTuyka peakuuja Kao
nocneguua 3agebbara UM UCTakwberba 3eM/bUHE Kope 1 (3) eKCTEH3MOHa aKTUBHOCT U NOTKOPHMW TepManHu npo-
Llecn Koju cy A0BeNN A0 UCTamweta 3eM/bUHe Kope. [lejcTBOM CBakor mpoLeca nMoHaoco6 M hbUXOBOM MHTepak-
LIMjOM TOKOM HEKOJIMKO KPYMHWUX, BpEMEHCKM W MO CagpXKajy, jacHO gepuHucaHnx dasza 06n1uKoBamwa. UHaNN30-
BaH je CNOXEH CneKTap HEOTEKTOHCKMUX CTPYKT5pa. Mpn ToMe, MOP(PONOLWKN U KUHEMATCKN Hajynaf/buBuju cy
OHU CTPYKTYPHU efleMeHTH Ynje je popMupare KOHTPOAUCa0 AOMUHAHTHU FeofuHaMUuKn npouec. 3aBojeHo je
HEKONNKO KPYMHWUX HEOTEKTOHCKUX LeNnHa U jeAnHnLa Ha TepuTopmnju Cpbuje n nocebHa naxmwa je nocseheHa
HUXO0BOj reHe3n n pazama pasBoja.

K/byuHe peun: HEOTEKTOHMKA, HEOTEKTOHCKE CTPYKTYpe, HEOTEKTOHCKM pasBoj. Cpbuja.
YBO[,

Mocne BuLeasHUX Me3030jCKO-NasieoreHMX TeEKTOHCKMX 061MKoBamwa TepeHa Cp-
6uje Koja cy 6una ycMepeHa yrnaBHOM Ha CaXuMawe CTPYKTYpPHO-(aunjanHux (popma-
UMoHMX) cagpxkaja (ybupama, HaBnayeka, Kpa/bylTawa 1 pacefamwa), y HeoreHy (noyes
O4 Kapnarta uau OTHaHra?) v KeapTapy [0f1a3n [0 aKTuBMpawa Jpyraunjux npoueca
TekTOreHese. OHU Cy Ce UCMOBUAN, FEHEPaTHO MOCMATPaHo, U Jambe, Y je4HOM KoMrpe-
CMOHOM MPOCTOPY, 1K Ca 3HAaTHO U3MEHEHUM e(eKTUMa [AenoBawa - OAHOCHO CTPyK-
TYpUMM KapakTepucTukama. Ha Taj Ha4yMH annckm TeKTOoreH Ha nogpydjy Cpbuje gobuo
je HoBa moponowWwkKa U KuHemaTcka obenexja. OHa cy nocneguua: (1) komnpecuje Koja
noTu4e of NePMaHeHTHOr XOPU3OHTANHOT NoMepara JagpaHCcke noye npema ceseposa-
nagy 1 Konusmje ca AMHapUACKUM OoporeHom, (2) M3ocTarnykor pearoBarba U34U3arbeM
OHUX 06/1aCTU Yy KOjUMa Cy M3BpLUEHa 3HATHA ME30-KeHO030jCKa TEKTOHCKa CaXuMatba
thaumnjanHmMx n opmaLMoHMX cajpxaja npu Yemy je AOWNO A0 penaTUBHOr 3afebrbama
3eM/buHe Kope (AvHapuau, genosu Cprcko-MakedoHCKe mace u KapnaTto-6ankaHupgm),
(3) maHoHcKor u erejeckor (y maw0j Mepu) Konarnca Koju Cy M3a3BaHW €KCTEH3UOHUM
npowuecuma v NoAANTOCHEPHOM TepMasHOM akKTMBHOWHRY a UCNo/bUAKN ce chyLlTawumMa
[enosa annckor oporeHa. Of MHTEH3MTeTa CBUX OBMX MpoLeca Y hUX0Be BPEMEHCKU U

* WIHCTUTYT 3a permoHanHy reonorujy u naneoHTonorujy Pyaapcko-reonowkor gakyntera YHuBepsmTe-
Ta y beorpagy, KameHunuka 6,11 000 Beorpag.



NMPOCTOPHO AuepeHUMpaHe MHTepakLuuje 3aBUCKN Cy. FeHesa, Mmopdosnornja, KMHema-
TMKa 1 pa3B0Oj HEOTEKTOHCKUX CTPYKTypa Ha nogpydjy Cpbuje. Takohe, 3axBarbyjyhu
OBMM MOKpPETMMa W, HapaBuo, y KOMbUHaunju ca ersoreHnm aktopuma, hopmumpan je
CaBpeMeHU perbed Ha Teputopuju Cpbuje.

YuecTByjyhu nocnefwnx HEKONMKO rofuMHa Ha npojekTy CensMOTeKTOHCKa KapTa
Cpbuje pasmepe 1:500 000 u 1:200 000 ayTopu OBOT paga Cy NpuKynuam n obpagmnmn obu-
MaH YMHKEHUYKN MaTepujan 0 HEOTEKTOHWUUM MOjefuHMUX pernoHa Cpbuje n npe3eHTUpa-
M ra y 6pojHum nybnukaumjama. [Ja/bom CUMHTETM3aLMjOM pesynTata MUCTpaXuBaka
KoMmnaeTMpaHa je LenoBMTa C/IMKa HEOTEKTOHCKOr CKAOMa M aKTUBHOCTW 4MTaBe Tepu-
Topuje Cpbuje n NnpukasaHa y BULYy HEOTEKTOHCKMX KapaTta pasmepe: npeo 1:2 000 000 a
3aTuM 1 1:500 000. [leo oBMX npoy4yaBamwa y ckpaheHoOM 06MMY ca HarnackoM Ha reHesy
M pa3BOj HEOTEKTOHCKOI CK/oMa Tema je pacnpase y 0BoM pafy. Ha >xanocTt, 36or orpa-
HHYEHMX TEXUUYKMX MOTYRHOCTM Yaconnca, rpaduykn Npuaor y 061MKy HeOTEKTOHCKe
KapTe je Mopao 6MTK pefyKoBaH M ynpolwheH, Tako da 3HaTHO OACTyMa Of OHOF WTO je
ypaheHO OpuLLIHANHUM pa3mepama.

KPATAK OCBPT HA HEKE JOCAOALUHKE CHHTE3HE
MPNKA3E HEOTEKTOHUKE CPBUJE

HeoTekTOHCKa akTUBHOCT TepeHa Cpbuje pasmartpaHa je y 6pojHMM pagoBumMa fo-
mahux aytopa. Hajuewwhe je pey o pesyntatuma UCTpaxKuamwa mMamwnx a pehe n KpynHu-
jux genosa Teputopuje Cpbuje. CUHTE3HM NPUKa3W HEOTEKTOHCKE aKTUBHOCTK 3a YuTa-
By Teputopujy Cpbuje cy peTku. lNMpBa rpauuka npeseHTaumja HeOTEKTOHCKOI cknona
nogpyyja Cpbuje Kao LennHe Hanasn ce Ha HEOTEKTOHCKOj kapTu COP JyrocnaBuje pas-
mepe 11 500 000 (Rhmpwuh, 1968). Peu je 0 KapTn 6oraTor cagpxaja U CXO4HO TajallHeM
Mo3HaBatkby YMHEHMLA U MoJaTaka O HeOTEKTOHCKOj aKTMBHOCTK TepeHa Cpbuje, noctojehoj
MeTOZ0/1I0TMju 1N TEXHONOTNjN n3page, ypaheHa je Ha penaTUBHO BUCOKOM HIBOY.

[pyru cnnyaH, anu mawe KBanuTeTaH CUHTE3HW NMpPHKa3 HeoTekToHMKe Cpbuje Ha-
Nnasn ce Ha HEOTEKTOHCKOj KapTu Takohe npetxofHe Jyrocnasuje (Arkoykkn, 1974).
KapTa u npatehn TeKcCT ypaheHn cy 3a noTpebe MpoyyaBawa CEU3MUYHOCTU BankaH-
cKor nonyoctpBa. KapTa je no cagp)kajy jeAHOCTaBHa, anu 1 nopej tora rpadhuyku Kom-
NAMKOBaHau HenpernesHa.

Cukowek (1976) y oksupy eguumje eonornja Cpbuje (TeKTOHNKa) npukasyje
HEOTEKTOHCKe KapakTepucTuke TepeHa Cpbuje (yrnaBHOM pacefHu CKIon) U CBe TO [0-
KYMEHTYje jeqHOM Bp/o ynpowheHOM HEOTEKTOHCKOM KapToMm, mpe 6u ce morno pehn
CKMLOM.

AHhenkoBuh (1982) y yubeHnky eonoruja Jyrocnasunje (TeKTOHWMKA) jeAHO pe-
NaTMBHO BE/IMKO Mornas/be nocsehyje HEOTEKTOHMLM UPOCTOPA NPETXO4He Jyrocnasuje,
aTume n Cpbuje, ann 6e3 CUHTE3HOT rpauUUKor npukKasa TakBe akTUBHOCTHU.

JefaH o[, HajHOBMjUX CUHTEH3HMX MpPUKa3a HEOTEKTOHCKMX OfHOCa y TepeHuma Cp-
6uje Hanasn ce Ha HEOTEKTOHCKO] KapTu (KomapHuuku u gp., 1997), us eguymje eo-
nowkmn atnac Cpb6uje 1:2 000 000. KapTa je jako ynpowheHa, cagpXu Tpu Kateropuje
nojaraka: amnauTyge BepPTUKAJHUX HEOTEKTOHCKMX MOKpeTa, HEOTEKTOHCKW aKTUBHe
pacefie U Heka HKX0Ba KMHEMaTCKa CBOjCTBAa (camo rpaeuTauuoHa Kpetawa). C 063u-
poM Ha noctojehe 4yukbenmnue U nojaTtke Koju ce O4HOCe Ha HEOTEKTOHCKY aKTUBHOCT
TepeHa Cpbuje, KapTa je HenmoTMyHa M HPe CBera HeTayHa, jep Cy NpuUKasaHu enemMeHTH
YeCTO KOHTPAAUKTOPHWU, 6e3 reo/oWwKor CMUCIa M He yKnanajy ce Yy mno3HaTy CAuKy
pacHopefa v KWHEMAaTUKe HEeOTEKTOHCKUX CTPYKTYpa.



Maposuh un Hhokosuh (1997), n3pagunm cy HeOTEKroHCKY KapTy pasmepe 1:2 000 000
ca npatehnm TeKCTyaslHUM 0b6jallbereM 3a TePUTOPUjy cafallme Jyrocnasuje Koja he 6utm
objaB/beHa y EHumknoneamju Cpnckor Hapogda (ECHA), obnacT leonoruja. Kapta je cuH-
TE3HOI KapakTepa v penaTvBHO 60rator cagpxkaja, aau je nnak ped o rpayMykom nprkasy
KOjV je HaMeHeH eHUMKIONeNjCKOM U3gamy.

HEOTEKTOHCKA PEJOHU3ALWNIA TEPEHA CPBNJIE
- TMABHE HEOTEKTOHCKE JEAVHWLIE

Mopdonorvuja HEOTEKTOHCKUX CTPYKTypa Ha Teputopuju Cpbuje v HUXOBE KKHe-
MaTCKe KapakKTepucTuke nocneguua cy: (1) oCHOBHOI reoCTPYKTYPHOT MJiaHa Koju je He-
nocpeaHoO MpPeTxoAMo HEOTEKTOHCKOj eTanu pas3Boja OBMX TepeHa (TUMNOBU reOCTPYyK-
Typa, 6/10KOBCKa U3fle/beHOCT, Ae6/buHa 3eM/bUHe Kope 1 Ap.) 1 (2) npoueca TeKToreHe-
3e UCMO/bEHNX TOKOM HEOTEKTOHCKE eTane. YBaxaBajyhu 0Be uMkbeHuULe, Ha NpocTopy
Cpbuje moryhHo je M3ABOjUTK [BE KPYMHe reoCTPYKTYPHE LeNInHe, Y KOjuMa cy ce, reHe-
pasHO MocMaTpaHo, HeoTeKTOHCKa 06/MKOBawa pa3nmuuto ucrosbasana: (1) obnact
NMNCKNUX MPEHEOTEKTOHCKUX CaXumawa nutodaumjanHux (hopmaumoHux) cagpxaja
(oporeH) u (2) nnatopmHa 1 nepunnat@opmHa obnact (3anagHu 060 Me3unjcke nnat-
(hopMe ca YCKUM HEPUME3NjCKUM OPOreHUM EHTUTETOM)

O6nacTt anincKux NPEHEOTEKTOHCKUX CabKMMaHha
Me30-KEHO30jCKI/IX ceanMeHTaunoHnX ca,u,p»(aja

OBa KpynHa (Heo)reoCTpyKTypHa jeMHULA 3ay3rMa roTOBO YMTaBy Teputopujy Cpbuje
(n3y3eB Kpajrer CeBepOMCTOYHOr fena). Y OKBMPY He Ce MOry U3ABOjUTU [BE Mare Heo-
CTPYKTYPHE LefINHE: jeHa Y Kojoj cy 6rna JOMMHAHTHA cnyLuTaka (BojBohaHCKM aeo MaHoH-
CKOI 6aceHa M HEroBO jyXKHO MepmbaceHCKO OKPYXewe) M Apyra, Koja je 6una mn3noxeHa
OHLWITKUM 1 GIOKOBCKUM YMepPeHUM [0 jakuM n3gmnsamuma (AMHaApUACKW, KapnaTo-6ankaHua-
CKMN W CPCKO-MaKeAOHCKU MOP(OCTPYKTYPHU HWU30BK). KpuUTepujyMun 3a 0BakaB HauuH fe-
(hMHUCaa HEOTEKTOHCKMUX jefuHMLa BUNM CY: MHTEH3UTET U JOMUHAHTHU 3HaK BEPTUKAHE
HeOTeKTOHCKE MOBGWIHOCTM TepeHa. MehyTum, OCHOBY CBera npefcTas/bana je XOpu3oHTasl-
Ha reofMHammnykKa akTMBHOCT CUCTeMA: JafpaHcKa nnaoya, anncku oporeH (Ykmyuyjyhu na-
HOHCKW U erejcku konancHu gorahaj) u Eepopycka (Me3ujcka) Tabna.

MaHOHCKN 6aceHCKM NPOCTOP U HEeroBo jYXXHO OKpYXewe, padyyHajyhu n uutas Be-
NIMKOMOpPABCKN poB, hopMupaHun cy Ha jegHom feny OuHapupa, MaHoHuga, Cpncko-ma-
KefjoHCcKe mace U KapnaTto-6ankaHuga. YnMHM ra cKkyn Mo3anmyHO YKOMMOHOBaHWX 6n0-
KOBCKMX CTPYKTypa rge je Ko BehuHe KX AOMWUHAHTHA KOMMOHEHTa HeOTEKTOHCKOT
KpeTakwa 6una cybcugeHumja (cn. 1). Y Tom cMUCNy aKTUBMPAHU Cy pacein uumja je Heo-
TeKTOHCKa reoMeTpuja yrnaBHOM KOHTpOJinCaHa KacHOMaseoreHUM pynTypHHM “npes-
LPTEXOM™ a HEOTEKTOHCKa KMHemMaTuka 6una npoun3sog TeH3noHe, pefle n TpaHCTEH3MO-
He aKTMBHOCTMW (rpaBUTaLMOHO pacefawe). NIcTUM eneMeHTMMa MapkupaHa je mopdo-
Nnorvja n KWHemaTuUKa HeOTEKTOUCKMX BIOKOBCKUX CTPYKTYpa.

VIHTEH3MTeT YKYMHOT HEOTEKTOHCKOr Crylurawa 6/10koBa yHyTap cpnckor gena lMa-
HOHCKOr 6aceHa je pa3nuunT: Hajsehu je y 06nacTu ceBepHobaHaTCcKor poBa (3-4 KT v BULLIE)
1 Mako poBa (OKO 3 KT). Y nepunaHOHCKOM 6acCeHCKOM MpocTopy Hajseha yKyrnHa HeoTek-
TOHCKa cnywTawa 3abenexxeHa cy y BenukomopaBcKOM poBy y [enpecujama: LpMarCKoj
(Npeko 4 Kuwi), MapKoBaykoj (Mpeko 4 KT), rpagunrraHckoj (Mpeko 2 KT) W CMedepeBCKOj
(npeko 2,5 KT).



Y ocTanom fgeny ainckor oporeHa Ha TepHTOpHju Cpbuje fOMUHMpana Cy HEOTEKTOH-
cKa m3gmsama. OHa cy gosena 40 popMupara UCTaKHYTUX MOP(OCTPYKTYPHUX HU30BA Y
fomeny OuHapvga, Kapnato-6ankaHmga u Cpncko-Make4oHCKe mMace, O4HOCHO Ha noapyujy
OHUX HUXOBUX [en0Ba KOju HUCY 6uamn 3axeaheHn NaHOHCKUM KONarcoM, Un rae Ce OH Huje
y NOTNYHOCTW peann3oBao. Hajsuile cy U3aMrHyTv akcujanHu genosn AuHapuaa (0,5-1,5 kit
n Buwe) n Kapnato-6ankanuga (0,5-1,0 KT u BULLE), & Make OHW [1e/10BM OPOreHa Koju ce
Hanase y nepmMnaHoHCKOM OKpyXewy (80 0,5 KT, pehe v BuLe).

Y OKBMPY HEOTEKTOHCKM M3anrHyTux obnactm AwnHapuga, Kapnato-6ankaHuga v
CprcKo-MaKefoHCKe Mace Hanase ce 6pOjHN MHTPa-NNaHUHCKU GaceHn Koju Cy Ucnyte-
HW YrNaBHOM CNaTKOBOAHUM Hacfnarama, NMpeTeXXHO eKBMBaseHTUMa KapraTa (OTHaH-
ra?)-gotwer 6ageHa, anu n 3HaTHO Mnafhum (NanoueHckuMm). Hajeehn 6poj oBuX HaceHa
Mefly Kojuma ce BeIMYMHOM W3[Bajajy: Ba/beBCKO-MUOHNUYKN WU YaYaHCKO-KparbeBaukm
(y gomeHy [nHapunga), 3BULLKK, XXarybuuku, cokobawckn (y gomeHy Kapnato-6ankaHu-
[la) TeHeTCKM je Be3aH 3a NMoyeTak NaHOHCKOr konanca. Mefytum, Beh of cpefmer 6a-
feHa n geuHUTMBHO y capmaTy BehuHa je MHBepTOBaHa, 3axBaheHa u3gusawbuma u yK-
JbydeHa y MOpP(OCTPYKTYypHe Hu3oBe [uHapuga, Kapnato-6ankaHuga u Cpncko make-
[OoHCcKe Mmace. CybcuaeHumMjanHa aKTUBHOCT Y OBMM 6GaceHMMa je 6una pasnnuymTor WH-
TEH3MUTeTa MECTUMUYHO BPJIO BUCOKA, HAPOUMTO Y BENIMKMM [eNpPecuoHUM CTPYKTypama Kao
LUTO Cy YayaHCKO-KparbeBayka (2,5 KT 1 BuLe), xarybnuka v cokobamcka (1 KT 1 BULLE).

Matun 6poj 0BMX 6HaceHa Ha jyry u jyrouctoky Cpbuje (MeTOXWjCKU, KOCOBCKMW,
BpawCKNU 1 Ap.) TEHETCKU je Be3aH 3a cybcuaeHumjanHe gorahaje y erejckom v nepuerej-
cKoM npoctopy. OHu cy y Hajsehoj Mepu ncnyreHn Miafhum CNnatKkoBOAHUM Hacnarama
(ekBMBasieHTUMa [OHEr MNAnOLEeHa) MeCTUMUYHO Benuke fAeb/buHe (MeTOXMjcku 6HaceH
1,5 KT, KocoBCKM 0,75 KT) LWITO je CpasMepHO MHTEH3UTETY ChyLUTaka.

MnaThopMHO N NepHHNATHOPMO noapydjc

Teputopuju Cpbuje npunaga u jegaH manu geo Mesujcke nnatgopme U neprme-
3njckor (MCTOYHOI NMepuKapnaTckor) Me3030jcKko-naneoreHor gopnaHga (CU Cpbuja).
TakBa jefHa penaTMBHO KOHCO/MAOBaHA OCHOBA TOKOM HEOTEKTOHCKe eTane (anu u pa-
HMje) 6mna je n3noXxeHa KOHTMHYMPAHUM CnylUTawkbuUMa, NPU YeMy je HacTao MPOCTPaHK
Jaknjckn 6aceH (Bnawko-noHTCcKa genpecunja). MMIHTeH3MTeT cnyluTawkba y CPrckom geny

[akunjckor 6aceHa je peaa BenuynHa og 0,5 oo 2,5 KT.
®A3E PA3BOJA HEOTEKTOHCKOI CK/IOMA

HeoTekTOHCKM cknon TepeHa Cpbuje hopmmpaH je BuwegasHUM 06MKOBakbuma u
y yCNoBMMa JOMUHALM]e pasinunTuX reoguHaMmnyknx gorahaja. CarnacHo ToMme Mewana
Cy Ce Hampe3ata a TUME U MOPKON0rnja U KMHeMaTUKa HEOTEKTOHCKMX CTPYKTypa.
Crora je faHaltba CiMKa HEOTEKTOHCKOT MnaHa pe3ynTaTt CyneprnoHoBawa BULLE pa3/iu-
UNTMX HEOCTPYKTYPHUX cagpkaja rae je MoponoLwKu, na U KWHEMATCKW, Hajynaamu-
BUjW OHaj umnje je hopmmparbe 06eneXn0 AOMUHAHTHM NpoLiec 06/1MKOBaka.

YTBpheHO je, BPpEMEHCKM U MO cafpXajy, HEKO/IMKO KPYMHUX jaCHO AepUHUCAHUX
(haza HeOTEKTOHCKMX 06/MKoBawa. OHe Cy pe3ynTaT MHTepakuuje TpW reofmHammyka
npoueca Mcnos/beHa TOKOM HEOTEKTOHCKe eTane passoja TepeHa Cpbuje: (1) ctanHor
KOMMPECUOHOT pexnma y AomeHy oporeHa uamehy JagpaHcke u EBpopycke (Mesnjcke)
nnargopmMe, reHepucaHor XopnsoHTaHOM MobunHowhy JagpaHcke nnode, (2) usocra-
TUYKOT pearoBawa M3gmnsabem 0671acTn oporeHa a kao nocneguue 3agebmmamwa 3eM/buHe



Kope 1 (3) jakux eKCTeM3MoMMX npoleca N UCTarera 3eM/bUHE KOPE Yy HAHOHCKOM W
NepunaHoHCKOM MPOCTOPY M eNn30fHe yNnore CAMYHMX MpoLeca y Nepuerejckom 4oMeHYy.
Mopes Tora BaxaH enemeHart 610 je 1 Cknon, NocebHO pacefHu, u 610KOBCKA M3aerbe-
HOCT, KOju Cy HENOCPeLHO MPeTX0ANIN HEOTEKTOHCKOj eTanu pa3Boja OBMX TEPeHa.

PaHu 4O MUOLEH

TeKTOHCKa aKTMBHOCT M CK/I0N (hOPMUpPaH y paHOM [OHEM MMWOLEHY, HEMOCPEAHO
Cy MPeTXoAn/IN HEeOTEKTOHCKOj eTanu pasgoja ("npeaupTex™), n cTora 3acnyxyjy fa uM
ce NocBeTH nocebHa naxwa. TepeHn Cpbuje, roToBo y LeNMHK, Npunagajy reocTpykryp-
HOj o6nacTu Koja je 6una 3axsaheHa BuLledasHUM MPEHEOTEKTOHCKUM a/INMCKUM CaXu-
MarbMMa 1 hopMuparemM jyrosanagHo u 3anafHoBepreHTHUX (y AuHapupuma) u uctou-
HoBepreHTHMX (y Kapnato-6ankaHugnma) HabopHUX CTPYKTypa, HaBnaka 1 KpabyLwwTu.
Ycnep TakBe aKTUBHOCTU U3BPLUEHO je U CaXKMMare Me3030jCKO-MasieoreHnx nutoda-
unjanHux (hopmaLuoHnX) cafpxaja U reHepucare penaTtuBHO febefie 3eM/bUHE KOpe.
Mocnefdrwun cAnYaH jak KoMnpecuoHu gorahaj fecuo ce y paHOM [OHEeM MUOLEHY. Hbume
je KOHayHo fedmHMCcaH OCHOBHU pacefHW cKnon v 6/10KOBCKA U3fe/beHOCT Koju he 6uTn
KacHuje, TOKOM HEOTEKTOHCKe eTare, MOHOBO, BULIe MyTa aKTUBUPAHW YINIaBHOM ca W3-
MEHhEHUM KMHEMATCKUM CBOjCTBMMA.

naBHO MecTO rrpunaga MOHIUTYAUHANHUM pacefuma npyxawa of C3-JU  po
CC3-JJM y AnHapuguma n CC3-JJU po C-J y KapnaTto-6ankannguma. ONUroLeHCcKn
N LOKOMUOLEHCKM CNATKOBOAHWN 6aceHM Koju Cy MECTUMUYHO 6uin pacnopeheHn yHyTap
[eoHMLa OBMX paceja, 0BUM NOC/eAHUM KOMNPECUOHUM aKTOM LOXWUBENW Cy ApamaTuy-
HO BP0 YecTo W TPaHCMPECUOHO WMHBEPTOBaHEe KOje je HapouuTo 6WUN0 M3PaXKeHo Yy
rpaHMyHoj 30HM Cpncko-MakefoHCKe mace M Kapnato-6ankaHuga u 'y camum Kapna-
To-6ankaHmgmma. Cxolllo3s (1995) oBaj mocnefrwu jak KoMnpecuoHu forahaj LOBOAU Y
Be3y Ca 3aBPLUETKOM MHKopnopupaka TUCUjCKO-4aKMjCKOT MaHOHCKOT KOHTUHEHTaHOT
eHTUTeTa (ca jako HarnawleHoM poTaunjoM y CMepy KpeTawa Kasa/bKe Ha caTy) Y jy>KHU
feo 6yayher naHOHCKOr 6aceHCKOr nMpocTtopa - M KOju je npoy3pokoBao, u3Mehy ocTa-
NOT, 1N N3Pa3nTo 3aKPMB/bEHE JY)KHOKAPNATCKOT NykKa.

[pyra aBa Jo6po M3paxeHa cucTemMa pacefa y O4HOCY Ha Nnpy)Kakwe pervoHanHux
TEKTOHCKMX jeAnHMLA W HabopHMX CTPYKTypa MMajy TpaHCBep3afiaH W AujaroHanaH Ka-
pakTep. To cy paceau npyxawa CW-J3, C-J, N-3 (y AuHapunguma) n CL-J3, C3-JU,
3C3-NJN (y jenHom peny Bappapcke 30He, Cpncko-makefoOHCKOj Macu U Kapnato-
-6ankaHugnma). Yecto, MHOTY Of bUX Y TO BpeMe MpefAcTaB/bajy KOkYrosaHe napose
pacefia ca N3paKeHUM JECHUM W JIEBUM XOPU3OHTA/IHUM KpeTarbuMma.

LLITo ce TMye BepTMKaNHe TEKTOHCKE MOOMIHOCTM TepeHa Cpbuje HenmocpeaHo npeg
HEOTEKTOHCKY eTany OHa, cyfehu npema reofiolkKMM M reomMoponoWwKUM nojawmma,
Huje 6una jaye ucnosbeHa. Tek je TOKOM HEOTEKTOHCKe eTane [OLo 40 M3pasuTe Xum-
COMETpUjCKe AeHUBeNaLmje oBUxX NpocTopa.

KacHH goru 1l paHn cpefty MUOLEH

Y KaprHTCKOM BeKy a MOXfa U paHuje (Y OTHAHLLIKOM?) OTNOYMHE NPOLEC UCTe3ara
MaHOHCKe OCHOBE LITO je 6W10 nMpaheHo MCTakbeweM 3eM/bUHE Kope M AudepeHLmjanHuMm
CHyLITakem 6/10k0Ba. JlJaHac NOCTOjM BE/IMKa CarflaCHOCT rOTOBO CBUX CABPEMEHUX UCTPaXKH-
Baya, fja je NaHOHCKM GaceHCKM CUCTEM HacTao Kao nocneguua MMTochepHe eKCcTeHsmnje 1 fa
obyxBaTa 06nacT ca TaHKOM KOHTWMHEHTa/lHOM KOPOM W BUCOKOM TeMMNepaTypoM JUTO-
chepe. Jpyrum peumma, fedrHucaH je Kao 6aceH HacTao 1M3a OCTPBCKOT JiyKa (hopMUpaHor y



npotecy cy6ayKuuje n Konusnje eBporcke ucTaweHe (HIM OKeaHCKe?) Kope Noj KOHTUHEH-
TanHe parmeHTe yHyTpanmsux Kapnata. ViHgueuayanucanu 6aceHn v poBOBM Y NaHOHCKOM
MPOCTOPY Be3aHW Cy 3a /IOKa/IHe KpyCTa/lHe eKCTeH3nje O4HOCHO TPAHCTEH3MOHY aKTUBHOCT
pacega npyxamwa C-J3 n 3C3-NIN Kao u 3a TEH3MOHE NPOLLECe U HOPMAJIHO pacefatbe.
Takohe, BehnHa ayTopa cmaTpa ja ce MpoLec crnyLwiTawa Yy NaHOHCKOM 6aceHy ofBujao To-
KoM fBe (hase. Y npBoj hasu (kapnat-6ajeH-capmaT) cnywTawa cy 6una yrnasHom nocre-
[uua KpycTanHe eKCTeH3mnje 1 ofBujana cy ce 6p30 1y CTPOro AetmMHUCAHUM PacefHUM rpa-
Huuama. 3a apyry ¢asy (MaHOH-NAMOLeH-KBapTap) KapakTepucTUMyHa Cy naraHumja cnyLra-
Hba HPOY3POKOBaHa onajarweM TEPMaHUX aHOMaNuja.

be3 063npa Ha YnkeHnLy fa Teputopuju Cpbuje npunagajy yrnaBHom nepudepHu
JY>KHU 1 jyrouctouHun aenosu MNaHOHCKOr 6aCeHCKOr npocTtopa auMtochepra ekcTeHsnja
M "NOCTTEKTOHCKA" TepMasiHa aKTUBHOCT CY U Yy OBUM TEpPeHUMa AOLWn L0 MYHOr u3pa-
Xaja (Maposuh u ap., 1996). Yak cy npucyTHe n ogpeheHe cneynUUHOCTM Y aKTUB-
HOCTW KOje cy rmocfeguua fiokaunje genosa 0BOr HpocTopa y jeAHoM 6IMCKOM KOMMpecu-
OHOM OKpYyXXewy nsmehy AuHapuga n Kapnato-6ankaHuga (BenvMkomopaBCcKu poB).

KapnaTckom ekcTeH3njoM 3axBaheH je BojsofhaHCKy feo MaHOHCKOr 6aceHa*, jy>KHO
N jyroncTouHO nepumbaceHCcKo nogpydje ykmbyuyjyhu BenmkomopaBCcKM pOB U HEroBo
LIMpe OKpYXewe (Ha 3anagy WKWPOK nojac AuHapuia u Ha UCTOKY roToBo ymTase Kap-
nato-6ankaHuge Cpbunje). Ha 1o ynyhyjy 6pojHM NakyCTPUjCKU GaceHW Ha TepuTopuju
Cpbuje, cmewTeHu jyxHo of Case u [lyHasa, a u3mehy [ApuHe n TuMOKa ¥ Koju npe-
KpvBajy jefaH WMpPOK nmojac "neBkactor" marnega. Meo@usnyku nogaum n nogaum u3 oy-
LWOTUHA NOKa3yjy fa cin4He TBOPEBMHE NOCTOje Uy BOjBohaHCKOM Aeny MaHOHCKor 6a-
ceHa. Y naneoreorpad)CKoM CMMCAY TO Cy NMPOCTOPM KOjuU Cy TOKOM Kaprata W fLower
6afeHa npefcTaB/bany YrnaBHOM CUCTEME BULUe UM Make MoBe3aHux jesepa (y cesep-
HVUM [ien0BMMa MMa eneMeHaTa Koju ynyhyjy n Ha MOPCKM akBaTopujyM).

Cpegrbn muoucu

Mpema BehnHW MHTepripeTaTopa HeoreHe esonyunje MaHOHCKOr 6aceHa MUcTesamwe ua-
HOHCKe OCHOBe 3aro4eTo y KapnaTy LO0XWBeo je napokcusam y 6ageHy (HapounTo) 1 capma-
Ty. CkpahuBare y cnosbawlbuM Kapnatuma u CyKuecuBHa natepanHa MUrpalmja HaBnadyHmux
cucTema of cesepa Npema UCTOKY KOMMEH30BaHM Cy FeHepaiHUM UcTe3akeM Y MHTpa-Kap-
narckoj obnactu (Koyclen, 1988). Oca MakcumanHorcTpeca (0J je BepTUKaNHa, a MLILLIMaHOr
(o3xopusoHTanHamopujeHtucaHanpaslemh-3 (Pere«8on & Oecker, 1996).

OBakBa aKTUBHOCT pe(aieKTOBana ce U Ha CPNcKu Aeo MaHOHCKOr 6aceHa n jy>KHe
[eN10Be HEroBOr NepunaHoOHCKOr OKPYXXemwa. Ha Taj HauuH SO0 je A0 fa/ber MHTEeH3u-
BMpara TEH3UOHUX AeMMUYHO U TPaHCTEH3NOHUX npoueca (bayko-6aHaTCKa 30Ha pas-
Namatrba ca efleMeHTUMa JeCHNX XOPU30HTanHMX cMuuawa (Maposuh u ap., 1996), Hop-
Ma/IHOT pacejaka M cnywTara. To je umano 3a nocneguuy ga je y cpegwem bageHy (y
cprnckom geny MNaHOHCKOT 6aceHa 1 keroBoM 6MKeM NepunaHOHCKOM OKPY>XKeky joL Y
Kapnaty u foteM 6afieHy) M3BpLUEHA MHIpecuja MOPCKMX BOAA M3 MaHOHCKOI akKBaTo-
pujyma npema obnactuma jyxkHo og Case un [lyHaBa, y nogpyuyje BenmkomopaBcKor poBa,
mMefly KOHTUHeHTanHe npegene AuHapuga n Kapnato-6ankaHuga.

EKCTeH31OHMM npouecumMa Hucy 6unm 3axsaheHun CBM OHU TepeHn jyxHo of Case u [y-
HaBa Y OKBMPY KOjuX Cy 61aM pacnpocTparbeHy NPeTxo4HW KapnaTcko-aokhobafeHcku bace-

* CTpyKType KapnaTcko-forwobafeHCKe eKCTeH3nje y o6nacTu BojsohaHcKor gena MaHOHCKOr 6aceHa u
HEroBOr YXer jyXHOr OKpYyXeka HUCY [OCTYNHe AMPEKTHOM Mpoy4yaBakwy jep Cy npekpuseHe Mnahum ceam-
MeHTMMa. ICcTo Baxu 1 3a CTPYKType 6afeHCKO-capmMaTcke ekcTeH3uje.



HW. C 063MpoM fda je pey 0 MPOCTOPY KOju je CMELUrreH y jeAHOM M3PasuTo KOMMPECMOHOM
OKpYXewY rfe Cy eKCTeH3WOHM MpoLecn ca yaabaBaweM of MaHoHcKor 6aceHa 6unm cee
cnabujer MHTEH3UTeTa, NOYETKOM cpefrer 6ajeHa JOLWWO je A0 MHBep3uje Benukor 6poja
OBMX BAaCEHCKMX CTPYKTypa UCTOYHO W 3anafHO Of BEMKOMOPaBCKOr poBa U HWUXOBOI WH-
KOpnopurparwa y u3gurHyte MOpoCTPYKTYpHe LenvHe AuHapuga n KapHato-6ankaHuga uu-
ja xuncomeTpujcka AMCNOHMPAHOCT NOUYMHE CBE BULLIE fa A0/1a3K [0 U3paxaja.

VIHBepTOBaHMW Cy M HEKW KapnaTCcKo-Aoko6ageHCKM 6aceHn yHyTap Benvkomopas-
CKOT pOBa Mpe CBera OHU Y HEroBOM jyXXHOM fAeny (TOMAMYKKU, HULLKX W JIECKOBAYKN).
MeRhyTum, ncnoseHa mu3gusamwa cy 6una 3HaTHO cnabujer MHTEH3WTeTa Hero WwTo je T0
cny4yaj ca 6aceHCKMM MpoCcTopMMa Koju Cy ce Hanasunm y obnactu [AuHapmpa n Kap-
nato-6ankaHuia, UCTOYHO U 3anafHo of BenukomopasBcKor poBa. Takas TPeH[ aKkTUB-
HOCTM Guhe KapaKTepUCTUYaH U 3a KacHWje uHBep3mnje y NMaHOHCKOM ¥ NepUnaHOHCKOM
noApyujy, Koje je 6uno U3n0XKeHo jakMM eKCTEH3MOHUM MPOLECMMa, UCTatbEeY 3eMb>VHE
KOpe U cnyLiTawKMa, CBe [0 Y PELEHTHO Bpeme.

Kpajem fower capmara, UHTEH3UBUPA Ce MHBEP3Mja HEOTEHUX [Eern03ULUOHHX Npoc-
TOpa, WTOo je npaheHO MOBAaYerbeM MAaHOHCKMX BOAA Npema ceBepy. EKCTEH3WOHW npo-
Llecu rnocTeneHo cnabe, JOMUHMPA KOMINPECUOHUN CTPeCc U n3octaTnyka nsgnsarwa Lenosa
OuHapupa, Kapnato-6ankanuga n Cprncko-makefoHcKe mMace. [locTaje cBe u3paxeHuja
XUNCOMeTpujcka AeHuBenauuja nsMehy usgurHytux mopdocTpykTtypa AuHapupga, Kap-
naro-6ankaHuga n Cpncko-makefOHCKe Mace ca jefHe, U MaHOHCKOr 6aceHa 1 HeroBor He-
prbaceHCKOr OKpyXera, yKbyuyjyhn 1 untas BennkomopascKu poB, ca Apyre cTpaHe.

MapanenHo ca cpeHOMMUOLEHCKOM CybeuaeHLmjanHoM akTuBHowhy y obnactu Ma-
HOHCKOT 6aceHa, Yy TepeHMMa Ha jyry Cpbuje nounte fa ce ucnosbasa jefiaH HOB NpoLec
Koju he y HAnoUeHY Aohu Ao NyHOr u3paxkaja. Pey je o0 penatmMBHO LIMPOKO] TpaHCBep-
3a/1HOj 30HM Ha note3y Ckapap-lMeh-Bpate, y K0joj ce Hanasnm HEKOJIMKO 6aceHCKUX
CTPYKTYypa, CMeLTeHNX Mefly BUCOKO M3AUTHYTe MOP(OCTPYKTYpe AuHapuaa, Xenenmja
n Cprncko-MakefoHCKe mMace. [eomeTpuja U KMHeMaTUKa 6aceHa y OKBUPY OBOI HOAPYY-
ja 1 wuxoBa eBonyuuja nocneguua cy TEKTOHCKe W reofMHaMuykKe akTMBHOCTU Koja je
O[roBOpHa 3a (hopmMupare XefeHCKOr OCTPBCKOT NiyKa W erejckor konanca. O6nact no-
MeHyTe TpaHCBep3ase NpeacTaB/ba Kpajiby CeBepHY rpaHuLy yTuuaja oBUX Npoueca Koju
Cy MpOY3pOKOBa/n erejckn Konarc.

HoBuju nogauy nokasyjy Aa je nofpyuje XeneHufa - jy>KHo off TpaHcBep3ane Cka-
pap-Meh of cpefrwer MuoueHa 0 Y peLeHTHO BpeMe 6110 U3N0XEHO ABO(MAa3HOj poTa-
Lunju y cMepy KpeTakwa Kasa/bke Ha caty. OBe poTauuje nocneguua cy remepucara xe-
NEHCKOT OCTpBCKOT nyka. MpBa thaza poTauHje XeneHnga, o6aB/beHa je TOKOM Cpefter
muoueHa (Kilkkel & Paj, 1988). Kao nocneguua TakBe KUHeMaTuke, Tafa je usmehy
XeneHnga n AuHapuga (Koju yoctanom HUCY GUNN M3NI0XKEHU Hekoj Behoj poTauujun) y
JomMeHy TpaHcBep3ane Ckapap-Meh pgowno fo wucTesawa M o6pas3oBawa 6GaceHCKUX
CTPYKTYpa Yy Kojuma Ccy offlaraHe CnaTKOBOAHe Hacnare (LOwH NakeT Hacnara y MeTo-
Xnjckom 6aceHy). Huje nmo3HaTo fa cy CMMYHU NOKPETU GUAN UPUCYTHU U Y Apyrum Ga-
CeHMMa Ha nogpyujy TpaHceep3ane Ckagap-reh (4peHWYKN, KOCOBCKU, BpawbCKu). YnHU
ce unak, Aa je oBa aKTMBHOCT Omia MHOTO cnabujer MHTeH3WTeTa HEro oHa kKoja he ca
NCTUM KMHEMATCKUM 06efnexjuma HacTynuTn y NanoLeHy.

Hajsehun feo annckor oporeHa Ha Teputopuju Cpbuje a u wupe (M3y3es MNaHOH-
CKor 6aceHa W HErOBOr YXer nepnbdaceHCcKor okpyxerwa) 61o je 3axsaheH ONWTUM K3-
ousawnma. OHa cy HoCneaMua n3ocTaTuyke peakuuje NnpocTopa ca penaTuUBHO Aebenom
3eM/bMHOM KOpOM. MeRyTuMm, nopes OnwTuX, BePOBaTHO Cy 6mna NpUCyTHa 1 Maka WM-
nyncHa 610KOBCKa M3fM3ara Npoy3poKoBaHa KOMHPECMOHMM CTPECOM.



Y me3njckom 1 nepmmesmnjckom nogpydjy (C Cpbuja-HerotuHcka KpajuHa), y cpeg-
tem BafeHy ce MHTEH3MBMPajy cnyLiTawa Koja cy omoryhuna npogop MOPCKMX Bofa y fe-
nose Kapnarto-6ankaHuja (3ajedapcku 6aceH, CnatuHa). Y capmarty, MehyTum, ycnep jader
n3gusama Ha nogpydjy Kapnarto-6ankaHwga, fonasv [0 WHBep3uje jeAHOT Aena OBMX ceau-
MeHTaLMOHUX NPOCTOpa a CnyLuTaka Ce HacTaB/bajy camo y noapydjy Jakujckor 6aceHa.

| OpHoH MMOLLEH

Y roptkeM MUOUeHy (capmaT-maHOH-MOHT) €KCTEH3MOHW MPOLECH Y MaHOHCKOM
MPOCTOPY Cy BP0 0cnabr/beHn, roTOBO YraleHu, ny bhemy Ce Ha Aasbe CBE [0 Y KBapTap
0[lBMjajy naraHa crnywTawa Npoy3poKoBaHa onajarem TepMmasiHUX aHoMannja u xnahe-
bem nuToctepe, ca HajMarbe [Be KOMNpecuoHe enusofe HejacHor nopekna (Ckonlok,
1995). CnywTama cy Yak y nojeiMHUM fenosuma nHTeH3usmnpaHa (MaHoHcKKM 6aceH, Llla-
6auka MocaBuHa, Konybapo-TaMHaBa, 6eorpagcko-wymagmjcka rpeaa).

KonusmoHun npouecu nsmely tparmeHata UCTOYHUX U jyxHMX Kapnata u EBpo-
pycke (Mesunjcke) nnatopme cnabe M NocTeneHo ce 3aBpiasajy. Oca MakcumanHor
ctpeca (Oj) y cuctemy Kapnatu-NaHOHCKK 6aceH je XOpu3oHTanHa v npyxakwa -3, a
MUHUMaNHOr (c3) BepTUKa/Ha.

Y ocTanom feny oporeHa HacTaB/bajy Ce U3fu3arba, a y NepuMnaHOHCKOj o6nacTtu
obaB/ba Ce MHBep3Uja CPefHO0-rOphOMUOLEHCKUX BGaceHCKMX MpocTopa. NHTeH3nTeT
n3gmsarba 61o je pasnuyunMT 1 NPonopuuoHanaH 4eb/buHN 3eM/bUHE KOPE Y OBUM TEpPeHU-
ma. AKcujanHu genosu OuHapuga, KapnaTto-6ankaHuga v jy>kHu fenosu Cpncko-make-
[OHCKe Mace cy 3axBaheHW 3HaTHO jauMM U3fgM3arblMa Hero nepunaHOHCKM MpocTopu
YK/byuyjyhu H BenMKoMopaBCKU PoB.

Ha jyry Cpbuje y o6nactu TpaHcBep3ane Ckagap-feh-Bpawe TOKOM ropwer Mu-
OLEeHa, ycnef cnabrberwa U NpecTaHka poTauunje y JOMeHy XeNeHCKOr nykKa a TUMe U of-
roeapajyhe ekcTeH3nje, cybcuaeHumnjanHy npoLecy cy npectany u oBo Nogpyuyje je Tako-
he 3axBaheHo n3gn3amwnmMa.

MnvoueH-KBapTap

TokOoM nnvoLeHa 1 KBapTapa y NaHOHCKOM PervoHy HacTaB/beHa Cy 'MOCTTeKTOH-
cka TepMmanHa" chywTawa au ca CTaHOM TeHAeHuujom cnabmerwa. Oca MakcumanHe
Komnpecuje y Kapnato-naHoOHCKOM MOAPYYjy je XOpPU30OHTalHa U OpujeHTHCaHa npas-
uem C-J (y nimoueHy) go CN-J3 (y KBapTapy).

Y o6nactn C Cpbuje (Jakujckm 6aceH) cnyliTawa Ce HacTas/bajy Yy NMOLEHY MY
KBapTapy anum ca TeHAeHLUMjoM cnabsbewa. MehyTum, Kpajwbu 3anafHu genosu Lakuj-
CKOr 6aceHa, OHW KOju Cy "HacnokeHu" Ha u3gurHytm KapnaTo-6ankaHcku Mopgo-
CTPYKTYPHU HW3, CY MOYETKOM M/MOLLeHa NHBEPTOBAHMN.

Y nomeHy TpaHceep3ane Ckapap-leh-Bpake No4eTKOM MMOLEHA je AOWO [0
WHTEeH3MBMpara CnylwTawa U JeMHUTMBHOI yob/inyaBawba METOXMjCKOT, KOCOBCKOT,
BPamkCKOr N HEKUX ApYyrux mamwux G6aceHa y 0BOM Kopugopy. OBakBa aKTUBHOCT je re-
HeTCKN Be3aHa 3a Apyry a3y portauuje XeneHufa y CMepy KpeTawa Kasa/bKe Ha caTy
JYXXHO o[y TpaHCBep3ase, reHepucame 3anagHor gena XeneHCKor oCTPBCKOT JIyKa W OAro-
Bapajyhu jak rpaBMTaLnOHMN KONanc erejckor u nepuerejckor nogpyyja.

FeofMHaAMWUUKN NPOLECK Y erejcKo-XeNeHnACKOM NoApyyjy OAroBOPHU CY U 3a jel-
HO penaTMBHO cnabuje ncTesamwe y JOMeHy TpaHcBep3ane Ckapap-lNeh-Bpakwe npas-
uem C3-JV npaheHo gugepeHumjanHum cnywtawem 610KoBa (6aceHn: METOXMjCKU, KO-



COBCKW, BPawCKM M Apyru) a Koje je mocneguua pasnnynte Xopu3oHTasHe MOOUIHOCTK:
ca jefHe cTpaHe [AuHapupa (penatmBHO cTabunHm u 6e3 poTtauunje) u ca gpyre crpaHe
XeneHnga (Koju cy 6unun M30XeHN poTaunju y cmepy Kasammke Ha caty) (Maposuh u
hokosuh, 1995). OBM Npouecu y KBapTapy NocTajy mMare AOMUHAHTHU, ain Yy CBAKOM
Cnyyajy npucyTHW, 0 YeMy CBefoYe caBpeMeHa 6/I0KOBCKa CryLITawa jy>XKHUX [efosa
neckoBaykor 6GaceHa, 3aTUM BpawCKOr 6aceHa W nogpyyja ButuvHe, Kao u cemsMmumyHa
aKTUBHOCT Kopugopa Ckagap-MNeh-Bpake.

Hajsehu geo Teputopuje Cpbuje y nnmoLeHy u KBapTapy 610 je M3M0XKeH ONWTUM
M 6/I0KOBCKUM U3[M3amKMa, Koja Cy reHeTCKu, No MHTEH3UTeTY na u 3axsaheHuMm npoc-
TOpMMa CNNYHA OHUMA U3 NPeTXOofHe (ha3e HEOTEKTOHCKOT 06/IMKOBakba.

Y peueHTHO Bpeme cnaba cnylwTawa NPUCYTHa Cy Y FOTOBO YMTABOM MaHOHCKOM
npoctopy (M3y3eB ®pyLIKe rope n UCToYHOr o6oga MaHOHCKOr BaceHa) 3aTum y cesep-
HOM feny BenukomopaBCKOr poBa (Jowu TOK peke Mopase), y [aknjckom 6aceHy v Ha
HEKONMKo Beh NOMeHYTUX floKalmja y JoMeHy TpaHcBep3ane Ckafap-Meh-Bpakwe.

TpajekTopuje caBpeMeHOTr KOMMPECMOHOT cTpeca 3a nogpydje Cpbuje, cy XOpU30H-
Ta/iHe W reHepasiHO NOCMa rpaHo, opujeHTucaHe npasuem CUW-J3 (cTpec Kao mocneamua
KO/IM3NOHMX OflHOCa JafpaHCKe njaoye 1 AMHAPUACKOT OPOreHa) ca jeflHUM CUHYCOULUNM
noBujakem npema UCTOKY Ha noapydjy J3 Cpbuje, Ctape Pawke, MNonvje n KonaoHuka.
MoBujake TpajekTOpMja KOMMPECUOHOr CTpeca je nocnefuua TEKTOHCKOI TpaHcnopTa
6/10K0OBa Ha OBOM NOAPYYjy AYX KOHYroBaHor cuctema pacega npyxawa CUN-J3 (gecHu
XOpW30HTanHu) n N -3 (neBn XOPU30HTaNHW) Npema noapyyjy Koje je U3N0XeHOo nauno-
KBapTapHOM U CaBpPEMEHOM UCTe3awy, OAHOCHO TeH3uju (TpaHceep3ana Ckapap-leh-
-Bpawe). OBakBa aKTUBHOCT NOoTBpfeHa je 1 6POjHNM 3eM/bOTPECKHMA Ha Nogpyuyjy 3na-
Tapa, MewTtepcke BucopasHu, Fonnje, Pagouena, YemepHunka, KonaoHuka v gp.

Y ocTtanom fgeny teputopuje Cpbuje caBpeMeHa Hanpesawa Hajuewhe ce ocnoba-
hajy »MnyncHUM NokKpeTuma y rpaHMyYHUM 30HaMa nogpyuyja ca pasinunTom Aeb/buHom u
HEeOCTPYKTYPHOM rpahom 3eM/bMHE Kope (4MHapUACKO-KapnaTcKo M MaHOHCKO-Nepuna-
HOHCKO; Me3NjCKO-Nepume3njcKo 1 KapnaTcko).

*

HeoTeKTOHCKA aKTUBHOCT y TepeHuma Cpbuje y BeIMKOj MepU je U3MeHuna crapuje
reocTpyKTypHe OfHOCe W [ana KBaJIMTETHO HOBe cajpxaje. Hajymag/bmeuje Mecto y
HEOTEKTOHCKOM CK/0MYy UMajy CTPYKTYpe HacTane BepTUKaIHOM MOGMAHOWhY 3eM/buHe
KOpe: rpaBuTaLMOHMM KONancom annckor oporeHa (MaHOHCKM 6aceH, nepunaHOHCKO ba-
CEHCKO OKpYXekhe 1 nepuerejcka 06a1act) v onwtuMm 1M 6/10KOBCKUM U3aMU3auMa yopa-
HUX obnacTu (nnaHuHCKKM cuctemn AuHapupaa, Kapnato-6ankaHunga u CpHCKO-Make-
AOHCKe Mace). MpBe Cy yrnaBHOM nocnefuua eKCTEH3MOHMX NpoLeca 1 UcTakberwa 3eM-
/bMHE KOpe a 3aTUM W TepMasiHe 1 U30CcTaTuyKe akTMBHOCTU. [pyre (Hactane ornmnTuMm U
6/10KOBCKUM U34M3ambyMa) Cy FeHeTCKM Be3aHe 3a M30CcTaTuyKe peakuuje 3agebrbane
3eM/bUHE KOpe W KOMMPECUOHW CTPeC NPOy3pOKOBaH KOMM3MOHUM OfHOCKMaA JagpaHcke
nnoye v AMHapPUACKO-XeNeHWACKor oporeHa. Tome 6y cBakako Tpebano fojat u xo-
PU30HTaNHN TEKTOHCKM TPaHCMOPT ¥ poTauujy XeneHuja npema jyrosanagy u sanagy.
Of vHTepakuuje HaBefeHWX MexaHu3ama 3aBUCWAM Cy MOP(ONOrnja M KuHemaTuka
HEOTEKTOHCKMX CTPYKTYpa 1 YonLiTe C/0XKeHOCT HEOTEKTOHCKOT CK/ona.



Nerenpa | TUMOBWN MEOCTPYKTYPHUX JEANUNWNLA. 1 Mnatdop

MMa n HepunnaTdopmHa o6nact; 1.1. Mogpyyje cTanHUX HEOTEKTOHCKWX
cnywTama ca TeHeHLMjOM UCTe aKTUBHOCTU My peLeHTHO Bpeme; 1.2. Moga-
pyuje y Kojem Cy ce [0 Kpaja MeoTa ucnosbaBana cnyLTawa, a Ha Agambe, oY
KBapTap. cnaba msgusawa; 2. Ob6nact Me3030jCKO KCHO30jCKMX (HpcKap-
HaTCKMX TEKTOHCKMUX Caxumama (anucku rektoreH); 2,1. Moapyuje ca TeH-
[LEeHUMjOM CTanHOr HEOTEKTOHCKOr u3fu3ama; 2.2. NMogpyyje pasBoja CTPykK-
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GENESIS OF THE NEOTECTONIC STRUCTURES OF SERBIA
by
Milun Marovic’, Ilija Djokovic* and Marinko Toljic*

Terrains of Serbia have an interesting neotectonic fabric, which was made through polyphase forming.
Three major geodynamic processes were involved in its shaping: (1) compressive intra-lithospheric stress,
generated by collisional relationships of the Adriatic plate and Dinaro-Hellenic orogene, (2) isostatic com-
pensation as a result of thickening or thinning of the lithosphere and (3) extensional activity and subcrustal
thermal processes that resulted in thinning of the lithosphere. A complicated neotectonic fabric was finalized
through the activity of every process itself, as well as through the interaction of the processes during a sev-
eral major, time- and content-defined phases of shaping. In the morphological and kinematic sense, the
most conspicuous are those structural elements the forming of which was controlled by a dominant geody-
namic process. A several major neotectonic wholes and units were distinguished in the territory of Serbia,
paying the special attention to their genesis and phases of development.

Key words: neotectonics, neotectonic structure, neotectonic development, Serbia.
INTRODUCTION

After the polyphase Mesozoic-Paleogene tectonic shaping of terrains of Serbia,
which were directed mostly towards the compression of the structural-facial (formational)
contents (folding, overthrusting, napping and faulting), different processes of tectogenesis
were activated in the Neogene (starting from the Karpatian or Ottnangian?) and the
Quaternary. Those processes were still distinguished, generally speaking, in a compressio-
nal region, but with sufficiently changed effects of activity - i.e. of structural character-
istics. In that way. the Alpine tectogene in the territory of Serbia has acquired new mor-
phological and kinematic features. These features are the result of: (1) the compression
resulting from the permanent horizontal northwest movement of the Adriatic plate and the
collision with the Dinaric orogene; (2) the isostatic uplifting reaction of the regions
where major Mesozoic-Cenozoic tectonic compressions of the facial and formational
contents were made, whereby a relative thickening of the crust has occurred (The Dinari-
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des, parts of the Serbo-Macedonian massif and the Carpatho-Balcanides); (3) the Panno-
nian and, to a smaller extent, the Aegean collapses which were caused by the extensional
processes and sublithospheric thermal activity, and resulted in the subsidence of certain
parts of the Alpine orogene. The genesis, morphology, kinematics and the development
of the neotectonic structures in the territory of Serbia were dependent on the intensity of
all of these processes and their time- and space-differentiated interaction. Owing to
these movements and, of course, their combination with exogenous factors, the recent re-
lief in the territory of Serbia was formed.

During the last few years, taking part in the Project Seismotectonic Map of Serbia
(on the scale of 1:500,000 and 1:200.000), the authors of the paper have gathered and
worked through a large sum of facts about the neotectonics of certain regions of Serbia,
and they have presented it in numerous publications. By a further synthesis of the results
of the research, a detailed picture of the neotectonic fabric and the activity in the whole
territory of Serbia was completed and presented on neotectonic maps on a scale of:
1:2,000.000 and then 1:500,000. The topic of this paper is a shortened version of these
researches with the emphasis on a genesis and the development of the neotectonic fabric.
Unfortunately, due to the limited technical potential of the journal, the graphical enclosu-
re comprising the neotectonic map had to be reduced and simplified, so it is sufficiently
different from what was done on the original scale.

A SHORT REVIEW OF SOME OF THE LATEST SYNTHETIC
PRESENTATIONS OF THE NEOTECTONICS OF SERBIA

The neotectonic activity of the terrains of Serbia has been discussed in numerous
papers of our authors. In most cases, they refer to the results of the researches of smal-
ler, and in some cases of the bigger parts of the territory of Serbia. The synthetic presen-
tations of the neotectonic activity of the whole territory of Serbia are very rare. The first
graphic presentation of the neotectonic fabric of the territory of Serbia as a whole can be
found on the neotectonic map of SFR of Yugoslavia (1:1,500,000) (Ciric, 1968). It is a
very detailed map and. considering the then familiar facts and data about the neotectonic
activity of the terrains of Serbia, the available methodology and the technology of the
map production, it is of a relatively high quality.

Another similar synthetic presentation of the neotectonics of Serbia, but one of a
lower quality, can be found on the neotectonic map of former Yugoslavia (Arsovski,
1974). The map and the enclosed text were produced within the research of the seismi-
city of the Balkan Peninsula. This map is rather simple by its content, but its graphics is
complicated and indistinguishable.

Within the Edition The Geology of Serbia (The Tectonics) Sikosek (1976) gives
the neotectonic characteristics of the terrains of Serbia (mostly fault fabric) and encloses
a very simplified neotectonic map, or rather to say a sketch.

A relatively huge chapter in the Textbook Geology of Yugoslavia (The Tectonics)
by Andjelkovic (1982) is dedicated to the neotectonics of the regions of the former
Yugoslavia, which includes Serbia, but without the synthetic graphic presentation of such
an activity.



One of the most recent synthetic presentations of neotectonic relations in the regions
of Serbia can be found on the neotectonic map (Komarnicki et al, 1997) from the
Edition Geological Atlas of Serbia (1:2,000,000). This map is very simplified. It includes
three categories of data: the amplitudes of the vertical neotectonic movements, neotecto-
nically active faults and some of their kinematic characteristics (only gravitational mo-
vements). Considering the available facts and data referring to the neotectonic activity of
the terrains of Serbia, this map is insufficient and, above all, incorrect, because the
presented elements are often contradictory, with no geological sense and they do not fit
into the well-known picture of the distribution and the kinematics of the neotectonic
structures.

Marovic & Djokovic (1997), have prepared a neotectonic map (1:2,000,000) and
included textual explanation for the territory of the present Yugoslavia, which will be
published in The Encyclopedia of the Serbian People (ESP), geological section. This map
is of a synthetic character and a relatively rich content, but it is still a work meant for
an encyclopedic edition.

NEOTECTONIC REGIONAL DISTRIBUTION OF THE
TERRAINS OF SERBIA - MAJOR NEOTECTONIC UNITS

The morphology of the neotectonic structures in the territory of Serbia and their
kinematic characteristics are the result of: (1) the basic geostructural plan immediately
preceding the neotectonic stage of the development of these terrains (types of geostructu-
re, block faulting, crust thickness...) and (2) tectogenetic processes during the neotectonic
stage. Considering these facts in the territory of Serbia, it is possible to distinguish two
major geostructural regions, in which the neotectonic shapings had, generally speaking,
different effects: (1) the area of the Alpine preneotectonic compressions of the lithofacial
(formational) contents (orogene) and (2) platform and peri-platform areas (the western
rim of the Moesian platform with a narrow peri-Moesian orogenous entity).

The Area of the Alpine Preneotectonic Compressions
of the Meso-Cenozoie Sedimentary Contents

This huge (neo)geostructural unit occupies almost the entire territory of Serbia (ex-
cept the farthermost northeastern part). Two smaller neostructural units can be distin-
guished within it: one where the subsidence was dominant (Vojvodinian part of the Pan-
nonian basin and its southern peri-basin surrounding); and the other which was subjected
to moderate-to-strong upliftings, either general or of separate blocks (Dinaridic, Carpa-
tho-Balcanic and Serbo-Macedonian morphostructural rows). The criteria for this way of
defining the neotectonic units were the intensity and the dominant direction of the verti-
cal neotectonic field mobility. However, the starting point was the horizontal geodynamic
activity of the system: the Adriatic plate, the Alpine orogene (including the Pannonian
and the Aegean collapse) and the Euro-Russian (Moesian) plate.

The Pannonian basin and its surrounding, including the whole trench of the Velika
Morava, were formed in a part of the Dinarides, Pannonides, Serbo-Macedonian massif



and the Carpatho-Balcanides. It is composed of a complex of mosaicly arranged blocky
structures, the dominant component of the neotectonic movement for most of them being
subsidence (Fig. 1). In that sense, the faults whose neotectonic geometry was mostly
controlled by Late Paleogene former fabric were activated. The neotectonic kinematics of
those faults was a product of the tensional or, in some cases, transtensional activity
(gravity faulting). The morphology and the kinematics of the neotectonic blocky structu-
res were marked by the same elements.

The intensity of the overall neotectonic subsidence of blocks within the Serbian part
of the Pannonian basin is versatile: the highest being in the area of the North Banat
trench (3-4 km and more) and Mako trench (approximately 3 km). The highest degree of
the overall neotectonic subsidence in the peri-Pannonian basin was recognised in the
Velika Morava trench, in the depressions of Drmno (over 4 km), Markovac (over 4 km).
Gradiste (over 2 km) and Smederevo (over 2.5 km).

In the other parts of the Alpine orogene in the territory of Serbia, the neotectonic
upliftings were dominant. They caused the forming of protruding morphostructural rows
in the domains of the Dinarides, Carpatho-Balkanides and Serbo-Macedonian massif, i.e.
in the parts that were not subjected to the Pannonian collapse, or where the collapse was
not complete. The most uplifted were the axial parts of the Dinarides (0.5-1.5 km and
more) and the Carpatho-Balkanides (0.5-1.0 km and more). The parts of the orogene in
the peri-Pannonian surroundings were less uplifted (up to 0.5 km or more).

Within the neotectonically uplifted areas of the Dinarides, Carpatho-Balkanides and
the Serbo-Macedonian massif, there are numerous nuclear basins which are filled mostly
with the freshwater deposits, equivalents of the Karpatian (Ottnangian?)-Lower Badenian.
but also with sufficiently younger (the Pliocene). The greatest number of these basins is
genetically related to the beginning of the Pannonian collapse; the biggest among them
are Valjevo-Mionica and Cacak-Kraljevo basins (in the domain of the Dinarides), and
Zvizd. Zagubica and Soko Banja basins (in the domain of the Carpatho-Balkanides).
However, beginning from the Middle Badenian and then definitely in the Sarmatian, most
of them were subjected to inversion and uplifting and so became a part of the morpho-
structural rows of the Dinarides, Carpatho-Balkanides and Serbo-Macedonian massif.
The subsidential activity in these basins was of various intensities. In some of them it
was veiy high. mostly in the huge depressional structures, such as Cacak-Kraljevo (2.5 km
and more), Zagubica. and Soko Banja (1 km and more) structures.

A small number of these basins in the South and the Southeast of Serbia (Metohija,
Kosovo, Vranje and other basins) is genetically related to the subsidential events in the
Aegean and peri-Aegean regions. In most cases, they are filled with younger freshwater
deposits (equivalents of the Lower Pliocene), very thick in some places (Metohija (1.5 km)
and Kosovo (0.75 km) basins), which is proportional to the intensity of the subsidence.

Platform and Peri-Platform Region
A small part of the Moesian platform and the- peri-Moesian (eastern peri-Carpa-

thian) Mesozoic-Paleogene forland (NE Serbia) also belongs to the territory of Serbia.
Such a relatively consolidated basement was subjected to continual subsidence during the



neotectonic stage (and even before), which resulted in the forming of the Dacian basin
(Valachian-Pontian depression). The intensity of the subsidence in the Serbian part of the
Dacian basin ranges from 0.5 to 2.5 km.

THE PHASES OF THE NEOTECTONIC FABRIC DEVELOPMENT

The neotectonic fabric in the terrains of Serbia was formed by polyphase shapings
and under the domination of various geodynamic events. In that sense, the stress was
variable, so the morphology and the kinematics of the neotectonic structures were being
changed. Therefore, the current picture of the neotectonic plan is a result of the superim-
position of many different neostructural contents, morphologically and kinematically most
conspicuous being the one whose forming was marked by a dominant process of shaping.

A several major time-and content-defined phases of the neotectonic shaping were
distinguished. They are the result of the interaction of three geodynamic processes during
the neotectonic stage of the development of the terrains of Serbia: (1) the constant com-
pression in the orogenic domain between the Adriatic and the Euro-Russian (Moesian)
platform, generated by the horizontal mobility of the Adriatic plate, (2) the isostatic up-
lifting of the orogenic domain as the result of the crust thickening, and (3) intense exten-
sional processes of the crust thinning in the Pannonian and peri-Pannonian regions and
similar processes in peri-Aegean domain, but of a smaller intensity. Besides all that, the
important element was the fabric, especially fault fabric, and block faulting, which were
immediately followed by the neotectonic stage of the development of these terraines.

The Early Lower Miocene

The tectonic activity and the fabric formed in the early Lower Miocene immediately-
preceded the neotectonic stage of development (former fabric), so they deserve special
attention. Almost all terrains of Serbia belong to a geostructural region which was sub-
jected to polyphase preneotectonic Alpine compressions, and to the forming of fold
structures, nappes and overthrusts with SW and W vergence (in the Dinarides), and with
E vergence (in the Carpatho-Balkanides). Due to such an activity, the compression of
Mesozoic-Paleogene lithofacial (formational) contents has occurred and a relatively thick
crust was generated. The last similar strong compressional event occurred in the early
Lower Miocene. So, the basic fault fabric and the block faulting were finally defined;
and then, during the neotectonic stage, they were activated again several times, mostly
with changed kinematic properties.

The main role belongs to the longitudinal faults striking from NW-SE to
NNW-SSE in the Dinarides; and from NNW-SSE to N-S in Carpatho-Balkanides. Oli-
gocene and Lower Miocene freshwater basins which were partly distributed within frag-
ments of these faults, were dramatically and often transpressionally inverted by this last
compressional act, which was most evident in the border line of the Serbo-Macedonian
massif and Carpatho-Balkanides as well as in the Carpatho-Balkanides themselves.
Csontos (1995) relates this last strong compressional event to the end of the incorpora-
tion of the Tisza-Dacia Pannonian continental entity (with strongly emphasised clockwise



rotation) into the southern part of the future Pannonian basin. This event caused, among
the rest, a sufficient bending of the South-Carpathian arch.

The other two clearly distinguished fault systems have a transverse and an oblique
character, in relation to the strike of the regional tectonic units and fold structures. Those
faults strike NE-SW, N-S, E-W (in the Dinarides), and NE-SW. NW-SE and
WNW-ESE (in a part of the Vardar zone, the Serbo-Macedonian massif and the Car-
patho-Balkanides). Many of them often represent at the same time the conjugate pairs of
faults with left or right horizontal movement.

Judging by the geological and geomorphologic data, the vertical tectonic mobility of
the terrains of Serbia immediately before the neotectonic stage was of a lower intensity.
Only during the neotectonic stage, a sufficient hypsometric denivellation of these regions
has occurred.

The Late Lower and Early Middle Miocene

In the Karpatian stage and perhaps even earlier (in Ottnangian?) the process of
stretching of the Pannonian basement started, followed by the crust thinning and differ-
ential subsidence of blocks. There is a general agreement among almost all modem sci-
entists that the Pannonian basin system originated as a result of litospheric extension, and
that it comprises the areas with a thin continental crust and high temperature of the litho-
sphere. In other words, it is defined as a back-arc basin formed during the subduction
and collision of the European thinned (or oceanic?) crust below the continental fragments
of the Inner Carpathians. Individualized basins and the trenches within the Pannonian re-
gion are in connection with the local crustal extension or transtensional activity of the
NE-SW and WNW-ESE faults, as well as with tensional processes and normal faulting.
The majority of scientists are also of an opinion that the subsidential process in the Pan-
nonian basin went through two phases. During the first phase (Karpatian-Badenian-
-Sarmatian) the subsidence was mostly the result of the crustal extension. They were fast
and occurred within the strictly fault-defined areas. The second phase (Pannonian-Plioce-
ne-Quatemary) is characterized with the slower subsidence induced by the lowering of
the thermal anomalies.

Disregarding the fact that the territory of Serbia comprises mostly peripheral south-
ern and south-eastern parts of the Pannonian basin, the lithospheric extension and "post-
-tectonic" thermal activity became fully expressed within these areas (Marovic et al.,
1996). This activity is even specified by the location of the parts of this region within
the nearby compressional surroundings between the Dinarides and Carpatho-Balkanides
(Velika Morava trench).

The Vojvodinian part of the Pannonian basin*, the southern and south-eastern
peri-basinal region including the trench of the Velika Morava and its broader surround-
ings, (broad Dinaric belt in the West and almost complete Serbian Carpatho-Balkanides

Structures of the Karpatian-Lower Badenian extension within the Vojvodinian part of the Pannonian
basin and its closer southern surrounding are not availlable for direct research, because they are overlapped
by younger sediments. The same applies to the structures of the Badenian-Sarmatian extension.



in the East), were subjected to the Karpatian extension. This is indicated by a large
number of lacustrine basins on the territory of Serbia, which are located south of the
Sava and the Danube and between the Drina and the Timok rivers, coverring a large
funnel-like area. Geophysically obtained data and data from the boreholes suggest the
presence of similar creations in the Vojvodinian part of the Pannonian basin as well.
Those are, in the paleogeographic sense, the areas which mostly represented the systems
of, more or less connected lakes (there are some elements in northern parts which indi-
cate marine environment as well) during the Karpatian and Lower Badenian.

The Middle Miocene

According to the majority of interpretators of the Neogene evolution of the Panno-
nian basin, the stretching of the Pannonian basement that started in the Karpatian. reach-
ed ils paroxysm in the Badenian (particularly) and Sarmatian. Shortening in the Outer
Carpathians and successive lateral migration of the overthrust systems from the North to
the East are compensated with the general stretching in the intra-Carpathian region
(Royden, 1988). The axis of the maximal stress (a,) is vertical, and of the minimal
stress (G9) is horizontal and oriented E-W (Peresson & Decker, 1996).

Such an activity affected also the Serbian part of the Pannonian basin and southern
parts of ils peri-Pannonian surrounding. In such way. there occurred a further intensify-
ing of the tensional, and partly transtensional. processes (Backa-Banat faulting zone with
the elements of right-lateral shearing, Marovic et al., 1996), normal faulting, and subsi-
dence. The result was a marine ingression from the Pannonian aquatorium towards the
region south of the Sava and the Danube rivers, into the area of the Velika Morava
trench, between the continental areas of the Dinarides and Carpatho-Balkanides. That in-
gression took place in the Middle Badenian and in the Serbian part of the Pannonian ba-
sin and its closer peri-Pannonian surrounding even in the Karpatian and Lower Badenian.

Extensional processes did not affect all those terrains south of the Sava and the Da-
nube within which the former Karpatian-Lower Badenian basins were located. As the re-
gion was located within a distinctly compressive surrounding, the extensional processes
being of a lower intensity as going away from the Pannonian basin, a great number of
these basinal structures east and west of the Velika Morava trench was inverted, at the
beginning of the Middle Badenian, and incorporated into the uplifted morphostructural
wholes of the Dinarides and Carpatho-Balkanides, whose hypsometric disposition became
more and more distinct.

Some of the Karpatian-Lower Badenian basins within the Velika Morava trench,
above all those in its southern part (Toplica, Nis and Leskovac basins) were inverted.
However, upliftings that occurred were of a much lower intensity then those in the basins
within the Dinarides and Carpatho-Balkanides, east and west of the Velika Morava
trench. Such trend of the activities will remain characteristic of the further inversions
within the Pannonian and peri-Pannonian region which was subjected to strong exten-
sional processes, thinning of the crust and subsidence, until the Recent time.

At the end of the Lower Sarmatian, the inversion of the Neogene depositional area
is intensified, which is followed by the northward regression of the Pannonian sea. Ex-



tensional processes gradually decrease; the compressive stress and isostatic upliftings of
the parts of the Dinarides, Carpatho-Balkanides and Serbo-Macedonian massif become
dominant. The hypsometric denivelation between the uplifted morphostructures of the Di-
narides, Carpatho-Balkanides and Serbo-Macedonian massif on one hand, and the Pan-
nonian basin and its peri-basin surrounding, including the whole Velika Morava trench,
on the other hand, becomes more distinct.

Parallel to the Middle Miocene subsidential activity within the region of the Panno-
nian basin, a new process started within the terrains in the South of Serbia, reaching its
full expression in the Pliocene. It is a relatively wide transversal zone, stretching within
the area Skadar-Pec-Vranje, in which there are several basin structures located between
highly uplifted morphostructures of the Dinarides, Hellenides and the Serbo-Macedonian
massif. The geometry and kinematics of the basins within this region, as well as their
evolution, are the consequences of the tectonic and geodynamic activity, which is respon-
sible for the forming of the Hellenic island arch and the Aegean collapse. The region of
the transversal mentioned above represents the north borderline of the influence of those
processes that caused the Aegean collapse.

The latest data show that the Hellenic area - south of the Skadar-Pec transversal,
was subjected to two-phase clockwise rotation from the Middle Miocene to the Recent
times. These rotations are the result of the generation of the Hellenic island arch. The
first phase of the rotation of the Hellenides took place during the Middle Miocene (Kis-
sel & Laj. 1988). At that time, the stretching and forming of the basin structures filled
with freshwater deposits (lower deposit set in the Metohija basin) occurred between the
Dinarides and Hellenides (which were not subjected to a significant rotation), within the
domain of Skadar-Pec transversal, as a result of such kinematics. Such movements were
not recognised in other basins within the domain of Skadar-Pec transversal (Drenica,
Kosovo. Vranje basins). It seems, however, that this activity was of a significantly lower
intensity than the one, which will happen in the Pliocene, with the same kinematic char-
acteristics.

The most of the Alpine orogene in and around the territory of Serbia (except for the
Pannonian basin and its closer peri-Pannonian surrounding) was subjected to general up-
liftings. These upliftings were the result of the isostatic reaction of the regions with a
relatively thick Earth’s crust. However, beside the general upliftings, smaller impulse
block upliftings, caused by the compressive stress, were probably also present.

In Moesian and peri-Moesian region (NE Serbia - Negotinska Krajina), during the
Middle Badenian, subsidence that enabled the penetration of the seawater into the parts
of the Carpatho-Balkanides (Zajecar basin, Slatina) are intensified. In Sarmatian, how-
ever. owing to the stronger upliftings within the region of the Carpatho-Balkanides, a
part of these sedimentary areas was inverted, and subsidence continued only in the area
of the Dacian basin.

The Upper Miocene

In the Upper Miocene (the Sarmatian-Pannonian-Pontian), the extensional processes
become very weak and almost cease in the Pannonian region, and this region becomes



subjected to slow subsidence caused by the lowering of thermal anomalies and cooling of the
lithosphere, all the way up to the Quaternary, with at least two compressional episodes of
uncertain origin (Csontos, 1995). The subsidence was even intensified in certain areas
(the Pannonian basin, Sabac Posavina, Kolubara-Tamnava, Belgrade-Sumadija ridge).

Collisional processes between fragments of the eastern and southern Carpathians
and Euro-Russian (Moesian) platform also become weaker and gradually cease. The axe
of the maximal stress (a,) within the Carpathians-Pannonian basin system is horizontal,
striking E-W, and the axe of the minimal stress (CI3 is vertical.

The upliftings continue in the rest of the orogene, and the inversion of the Mid-
dle-Upper Miocenian basin areas occurs in the peri-Pannonian region. The intensity of
the upliftings was versatile and proportional to the thickness of the crust within these ter-
rains. The axial parts of the Dinarides, Carpatho-Balkanides and southern parts of the
Serbo-Macedonian massif were subjected to significantly stronger upliftings then the
peri-Pannonian region, including the Velika Morava trench.

In the South of Serbia, in the region of Skadar-Pec-Vranje transversal, during
the Upper Miocene, as a result of the weakening and ceasing of the rotation within the
domain of the Hellenic arch, and of the corresponding extension, subsidential processes
have stopped and this region was also subjected to upliftings.

The Pliocene-Quaternary

During the Pliocene and Quaternary, "post-tectonic thermal™ subsidence continued in
the Pannonian region, but with a permanent weakening tendency. The axe of the maxi-
mal compression in the Carpatho-Pannonian region is horizontal and oriented N-S (in
the Pliocene) to NE-SW (in the Quaternary).

In the region of NE Serbia (Dacian basin) subsidence continues in the Pliocene and
Quaternary but with a weakening tendency. However, the westernmost parts of the Da-
cian basin, "juxtaposed" to the uplifted Carpatho-Balkanic morphostructural row. were
inverted at the beginning of the Pliocene.

In the domain of Skadar-Pec-Vranje transversal in the Pliocene, the subsidence be-
comes intensified, and the Metohija, Kosovo, Vranje and some other smaller basins
within this corridor are finally shaped. Such an activity is genetically related to the sec-
ond phase of the clockwise rotation of the Hellenides, south of the transversal;, to the
generation of the western part of the Hellenic arch and to the corresponding strong gravi-
tational collapse of the Aegean and peri-Aegean region.

The geodynamic processes in the Aegean-Hellenic region are responsible also for a
relatively weaker NW-SE stretching within the domain of the Skadar-Pec-Vranje transversal,
followed by a differential subsidence of blocks (basins: Metohija, Kosovo. Vranje and others).
This stretching is a consequence of versatile horizontal mobility: the Dinarides on one side
(relatively stable and without rotation) and the Hellenides on the other (subjected to clockwise
rotation) (Marovic & Djokovic, 1995). These processes became less dominant in the
Quaternary, but definitely present. The testimony of this is the contemporary subsidence of
blocks in the southern parts of the Leskovac basin, Vranje basin and the area of Vitina, and
the seismic activity of the Skadar-Pec-Vranje corridor.



The greatest part of the Serbian territory was subjected to general upliftings, as well
as the upliftings of separate blocks during the Pliocene and Quaternary. These upliftings
were similar to those from the previous phase of the neotectonic shapings: genetically, by
their intensity, and by the areas they affected.

In the Recent time, weak upliftings are present in almost all of the Pannonian re-
gion (except Fruska Gora and the eastern rim of the Pannonian basin), then, in the north-
ern part of the Velika Morava trench (the lower flow of the Morava river), in the Dacian
basin and on several previously mentioned locations in the domain of the Skadar-Pec-
- Vranje transversal.

Trajectories of the contemporary compressive stress for the Serbian territory are
horizontal and. generally speaking, oriented NE-SW (stress as a consequence of the col-
lisional relations of the Adriatic plate and the Dinaric orogene) with a sinusoidal east-
ward bending in the territory of SW Serbia. Stara Raska. Golija and Kopaonik. The
bending of the trajectories of the compressive stress is the result of the tectonic transport
of the blocks in this area, along the system of conjugated faults striking NE-SW (dextral
strike-slip) and E-W (sinistral strike-slip), towards the area subjected to Plio-Quatemary
and Recent stretching, i.e. tension (the Skadar-Pec-Vranje transversal). Such an activity
has been proved by numerous earthquakes in the area of Ziatar, Pester plateau. Golija.
Radocelo, Cememik, Kopaonik etc.

In the rest of the Serbian territory, contemporary stress is mostly released by im-
pulse movements in the bordering zones of the areas with various crust thickness and
neostructural fabric (Dinaro-Carpathian and Pannonian-peri-Pannonian: Moesian-peri-
-Moesian and Carpathian).

The neotectonic activity in the terrains of Serbia has changed the older geostructural
relations to a great extent and has given qualitatively new contents. The most conspicu-
ous place in the neostructural fabric belongs to the structures which have originated by
the vertical mobility of the Earth’s crust: by the gravitational collapse of the Alpine oro-
gene (the Pannonian basin, peri-Pannonian basin surroundings and peri-Aegean region)
and the general and block upliftings of the folded areas (the mountain systems of the Di-
narides, Carpatho-Balkanides and Serbo-Macedonian massif). The former structures are
mostly the consequence of the extensional processes and thinning of the Earth’s crust,
and also of the thermal and isostatic activity. The latter (originated by the general and
blok upliftings) are genetically related to isostatic reactions of the thickened crust and the
compressive stress caused by the collisional relations of the Adriatic plate and the
Dinaro-Hellenic orogene. We should certainly add the horizontal tectonic transport and
the rotation of the Hellenides towards SW and W. The interaction of the above mentio-
ned mechanisms influenced the morphology and kinematics of the neotectonic structures
and the complexity of the neotectonic fabric in general.

Translated by N. Gerzina



JIHTEPATYPA - REFERENCES

AHbejiKOBHh M. (=Andjelkovic), 1982: reojionija CpQiije - TeKTOHHKa, norliaBJte HeoTeKroHHKa
(507-561), Eeorpan.

Arsovski M. (editor)., 1974: Neotectonic map. of Yugoslavia.- Proceed, of the Sem. of the Seizniotect.
Map. of the Balk. reg. App. Maps, 44, UNESCO, Skopje.

Csontos L., 1995: Tertiaiy tectonic evolution of the intra-Carpathian area: a review.- Acta Vulcanol. 7,
2, 1-13, Pisa-Roma.

TiHpHh B.(=Ciric), 1968: HeoTeK-roHCKa KapTa COP JyroaiaBHje 1:1 500 000.- H3H. CF3, Beorpafl.

Kissel C.& Laj C., 1988: The Tertiary geodynamical evolution of northwestern Greece: paleomagnetic
reconstruction.- Tectonoph., 146, 183-201, Elsevier, Amsterdam.

KoMapHHijKH C., CTaHHh H., MapKOBHh M. h flaBJIOBHh P. (=Komarnicki et al.), 1997:
reojiouiKH araac CpSaje, HeoTeKTOHCKa KapTa 1:2 000 000.- Mhh. 3a pyjj. H eHepr. Cp6Hje H
TeoHHC., Eeorpafl.

MapoBHh M. H 130X08011 H. (=Marovic & Djokovic), 1995: HeoTeKTOHCKa aKTHBHocr iimper
nonpyqja "TpaHCBep3ajie CKajjap-Ileh™.- Feoji. aH. BajiK. nojiyoc., 59/2,23-43, Eeorpan.
MapoBHh M. n TiOKOBHh H. (=Marovic & Djokovic), 1997: HeoTeKTOHCKa KapTa 1:2 000 000.

ECHA (yinTaMnn).

MapoBHh M., 'BoKOBHh H. a MmiHheBuh B.(=Marovic et al.), 1996: FeoMeTpnja h KHHeMaTHKa
crpyKTypa HeoanncKe JiHTOc(})epHe eKCTeH3Hje y BojBol)aHCKOM fleny FlaHOHCKor 6aceHa.- Teoji. aH.
Ba.nK. nojiyoc. 60/2,79-97, Eeorpan.

Peresson H.& Decker K., 1996: From extension to compression: Late Miocene stress inversion in the
Alpine-Carpathian-Pannonian transition area- Mitt. Ges. Geol. Bergbaustud. Oster. 41, 75-86,
Wien.

Roy den L., 1988: Late Cenozoic Tectonics of the Pannonian Basin Sysem., the Pann. Bas., A study in
basin Evolutions.- AAPG Mem. 45, As. of Petr. Geol. and Hung. Geol. Soc, 27-48, Mas-
achusetts.

-CnKomeK E. (=Sikosek), 1976: HeoTeKTomiKa, Feojiornja Cp6nje - TeKTOHHKa ejj. AHljejiKOBHh M.,
392-397, Eeorpaji.



