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Ann. Geol. Penins. Balk. ) Belgrade, Decembre 1997

Y fIK 551.248.2(497.11) OpHi'HnajiHH iiayTini paji

HEOTEKTOHCKA AKTHBHOCT TEPEHA H3METiy
HATAJIHHAHA H KPAITJEBIJA (HEHTPAJIHA CPBHJA)

BnanHMHpa BojBOAiilia*

TepeH H3Mel)y HaTa.nHHai(a H KparyjeBLia, ojpiHKyje ce cno»ceHOHihy TeKTOHCKor cKnona, Koja je nocnejiHiia jsy-
roTpajHHX h Biime(J)a3HHX 06.UHKOBaH>a. HeoTeifroHCKa eTana npencraBJba BascaH cerMenr y reonomKOM pa3Bojy hc-
TpaaoroaHe pernje. TepeH HajBehHM jjejioM h npimajia flHHapcKO-HiyMajiHjcK0j HeocrpyKTypHoj uejiHHH. a MaifcHM
He.noM je 3axBaheH BenHKOMopaBCKH poB. Y OKBHpy JHHHapcKO-myManHjcKe HeocrpyKTypHe ijejiHHe H3jiBojeHe cy Ma-
H.e jenHHime: I11jpHBOBi«KO0-cTparapcKH 6jiok h DiejnihKH 6jiok Kojn cy ce KapaKTepHcajni TpemoM H3«H3aH>a tokom
HeoreHa H KBaprapa. YHyrap BejiOKOMopaBCKor poBa onBojeHH cy HaTajimia'iKO-KparyjeBagKH 6aceH, Topiiopa®aH -
ckh xopcr H MapKOBa<iKa jienpecnja, jeflHmme Koje npencraBJbajy C3 jjejioBe OBe clio»ceHe jeaHHHLie, Koja ce reHe-
paliHo KapaicrepHcajia TepmoM cnyuiTaH>ay TOKyHeoreHa h KBapTapa.

K.T>y?He pein: HeOTeKTOHCKa aKTHBHocr, J],HHapcKO-iiiyManH jcKa jejjHHHija, BeJiIHKOMopaBCKH poB, He0OTeKTOH-
ckh pacejjH, xopcr, SaceH, Aenpecnja.

yBoa

llo;ipyTje ii3Me{)y HaTajiHHan;a h KparyjeBii,a, 06yxBaTa TepeHe jy/KHoi' o60/ja 1laHOH-
cKor 6acena. I'tktohckh ckiion ilocMaipane o6jiacni ce 0/iJiHKyje cjioaceHouahy, Koja je noc-

HCTpaskHBaHe pernje nsjiBojeiiaje HeoTeKroHCKa eTana, rj. Npeo6jn-iKOBan,e paHHjer tcktoh-
CKaor cajip>Kaja h CTBapaiBe hobhx cTpykTypa. OBa o6jiacT iipnna,rja pasjiH'iiiTHM najieoTeK-
tohckhm jejpiHimama, a HajHOBHjn tcktohckh noKpeTH KapaKTepncaliH cy ce komhjickchom
aKTHBHonihy, npn neMy cy npeoBlia”iiBajin BepTHKajiHH noKpem 6ji0KOBa, Tj. h>hxobo hsjjh-
3aH>e h cnyiirraibe. Mo»ce ce pehn j(@ cy HcipaacHBaifca 06aBJteHa y jjBe KpynHe HeocTpyK-
TypHe ijejinne: jl,nnapCKO- riiyMajinjCKoj, Kojoj HcnHTHBaHH TepeH HajBehiiM jjcjiom h npn-
naria, Kao h BejiHKOMOpaBCKOM poBy, KojH je 3axBahen caMO Mai-BHM jjejioM y oKBiipy noc-
MaipaHe 06jiaTH.

BejiHKH 6poj ayrapa je ncTpascHBao reojiorajy oBora TepeHa, a oBjie he 6iitii noMeHyTH
CaMO OHH Haj6HTHIIjH paflOBH, Be3aHH 3a npo6jieMaTHKyY HeOTeKTOHCKe ak THBHOCTH.

CTeBaHOBIih (1980) ce 6aBii npo6jieMaTHKOM HeoTeKTOHHKe h najieoreorpac”Hje
HeoreHor TepeHa HHCKe IllyMajpije, h onncyje noje*HHe cfieHOMeHe N CTpyKType, y ON-

Hhcthtj't 3a perHOHaliHy reojiorHjy h najieoHTojiorHjy PyjiapcKO-reojiouiKor c})akyjiTeTa, YHHBep3H-
TeTay Beorpajiy, KaMeHH'iKa 6, Beorpajj.
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iuthm np'iaMa. 3epeM CKH (1983) flaje npiikKas HeoTeKTOHHKe KparyjeBaHKe kotjihhc, h
iieHv Be3y ca reoMoptfjojiouiKHM HiimioiiiiMa. "BoKOBiih (1984) Ha ochob” pesyjiTaTa
aHaliii3e careJiHTOKHX CHHMaKa, jiec}3HHHrae Mopc}jocTpyK'rype y TepeniiMa niyManiije n
sanajiHe CpSnje. HcTe roflnne, na OCHOBY pesyjiTaTa flajtiracKe fleTCKraije, H3fIBaja pyn-
'iypHe CTpyKType rioMopaBJta h UlyMaflHje. M apoBiih h KHeaceBHh (1985) ncTpaacv-
jy heoTektohcKy 3kthbhoct jeflHor ranper TepeHa, y OKBHpy Kojer ce Hajiasn h iicraiTii-
BaHii TepeH.

pafle TepeHa, flaT je n OBaj npiiKa3 HeoTeKTOHCKHX ofliioca h CTpyKTypa, Ha noflpynjy 113-
Met)y HaTajiiiHana n KparyjeBH,a. CTpaTiirpatljcKe KapaKTepncTHKe TepeHa npnKasane
cy na ochobv JIHCTOBa O rK KparyjeBan, (Brkovi¢ i dr., 1980) h KpajteBo (Markovic
i clr.. 1968) h TyMaTa 3a Te iictc jnicTOBe. Y n;HJty HcnnTHBaita HeoTeKTOHCKe aKTHB-
hocth H3BpraeHa je aHajinsa JiHTOcJ)au;HjalJiHHX oflHoca, najieoreorpac}}CKiix npoMena n
HeOTeKTOHCKHX KpeTaita, npiiMeiteHe cy MeTOfle KBalJiHTaTHBHol—KBaHTHTaTHBHe2 reo -
MopcnojiouiKe aHaliH3e, h HHTepnpeTiipaHH cy flo6HBerai noflaflii, HaKOH nera je H3pa-
ljeHa Heo'reKTOHCKa Kaprra.

rEOQJIOIUKA rPATIA

y JiiiTepaTvpii nocTojn BejiiiKii 6poj paflOBa Kojn ce 6aBe reojiouiKOM rpaipoM obo-
ra TepeHa. V obom pafly cy 3a npiiKa3 cripamirpac[)CKHx KapaKTephcthk3 KopHraherai
noflann H3 oflroBapajyhHX jmcTOBa O rK h ibhxobhx TyMana. HcTpa)KHo noflpyHje je 113-
rpaijeno ofl npeHeoreniix TBopeBiraa, HeoreHHX h KBapTapraix cefliiMeHara. HajcTapnje
TBopeBirae npnnaflajy PanancKOM KpncTajiacTOM KOMHJieKcy, HaKO H,nxoBa crapocT Hiije
ca CHrypHomhy oflpe”eHa (npeTnocTaBlJfca ce fla je pen o npeKaM6pnjcKoj cTapocTii).
Crene CTapnjer najie0O30HKa, OTKpiiBeHe cy caMO y JH flejiy TepeHa n BepoBaTHO iipn-
naflajy fleBony. M e3030jcKH cefliiMeHTH cy OTKpiiBeHH y 3anaflHOM ii jyx:HOM flejiy Te-
peHa, a jaBJBajv ce h y neHTpajiHOM h ceBepHOM flejiy TepeHa, Ha Majioj noBpuiiiHH, y
HeKOJiiiKo epo3iioHHX nposopa, ncnofl neoreiior noKpiiBaHa. Pen je o TBopeBiraaMa jyp-
cice h Kpeflile CTapocTii. ByjiKaHHTH y 0BOj o6jiacTii (aHfle3HTii n flan,HTii), cy MJiaijn ofl
Kpefle, a CTapnjii ofl cpeflH>er MiioHena. CTeHe Heorene cTapocTii cy raiipOKO pacnpoc-
'rpaibeHe na Tepeny. Hpnnaflajy MHOfleHy h MHOnnHOHeHy. TBopeBirae cjiaTKOBOfIHOr
eKBHBajieHTa 6afleira HMajy BejniKO pacripocTpaitetbe h npeflcTaBJbene cv ca KOHrao-
MepaTHMa, rjnraaM a, Tycj)OBHMa n mrycj)HTHMa, JianopfliiMa n JianopoBiiTiiM KpenifcaHHMa,
lieiiPiapiiMa n raiiHaMa. CapMaTCKii cefliiMeHTH cy OTKpHBeim H3Met)y Jaceimne n Pane,
Kao H ca jieBe h flecHe crpaHe cpeflBber flejia Jlenenime. PasBHjajy ce hs ceflHMeHara
cjiaTKOBOfIHOr eKBHBajieii'ra 6afleHa. CapMaTCKe Hacjiare cy CTBapane y 6paKHHHoj cpe-
fliraii. H 3flBojeHa cy Tpii JiiiTOJioHiKa HJiana: rjiirae h rjiHHOBIIiTii neiiriapii, cjiojeBiiTii
necKOBHTH Kpe'jH>ami h cjia6o Be3arai neraHapn. CjiojeBii naHOHCKe CTapocTH OTKpn-
Bene cy na Majioj noBpramra ca flecHe CTpaHe floiter TOKa BpecHime. HaflOBe3yjy ce na
cjia6o Be'jane neui’iape capMara. Cpefliraa y Kojoj cy CTBapaHe OBe TBopeBirae HMajia je
KacnH6paKH’iaii KapaK'rep. To cy acyni h CHBO3elieim cjia6o Be3aHH necKOBH n necKO-

khx iiJiamraa. llpeflICTaBJteH je rjiraiHHMa, rairaaMa, yi'JbeBiiMa, JianopfliiMa, ueuinapu-

1 ripnmiKOM npHMene KBa.niiTaTHBHe reoMopc})o.TiomKe aHa.TiH3e o6pai)HBaHH cy pa3.ni-ranTH cjjeHOMeHii:
rvcTHHa jipeHa>Ke. thhobh peqHiix ROJiHna, aHOMajiHje pe’ffli« HOJiHHa, xnncoMeTpnjcKH ojjhoch.

2H3rpyne raaurHnrniBHe reoMopcjjoJioiHKe ana.iiH3e ncKopnmheMe cy: ana.nn3a eneprnje pejtetj-ia, Kope.Tauj-ija
peKOHcrpyiicaHOr n caBpeMeHor pe.Jbe<jja. HaHa.HH3a anoMajmja napicnja.JiHor xi-mpaym«Kor rpajnijeHTa.
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Ma, necKOBHTHM KpeHitau;HMa h mjLyHKOBHMa, Kojn Cy CTBapaiiH tokom naHOHa h noHTa.
KBapTapHe TBopeBHHe cy pacnpocTpaH,eHe HenocpejiHO jjy>K iiehnx BOi)emix TOKOBa - Jlene-
HHHe, Pa'ie, Jaccninie h Ky6piHHHIie, Koje iipHiiajiajv cjihisv BenHKe MopaBe. HsjiBoieno je
KOHyc, ajiyBHjyM-npojiyBHjyM h ajiyBHjyM.

Y oBoj oSjiacTH, Mory ce nsjip.ojnTii 'ie'rnpn cipyKTypno-xoMoreiia 6jioKa: IlljbHBO-
BiriKO-iponimi'iKii, JacenH'iKO-JieneiiH'iKii, Kp'imapcko-paiiallckh h MapKOBa'iKH 6jiok.
111jbHBOBHHKo—poniHHHKH 6jiok, o6yxBaTa 3ana“HH, jyro3anajjmi h jy>KHH fleo Tepena, a
yHyTap H>era H3jiBojeHa cy ~“Ba CTpyKTypHa cnpaTa. Hoh.h cnpaT je cacTaBJbeH o” npe-
neoieniLK TBopeBiina, ca jvrosanajjiio BepreHTHHM iiJiHKaTiiiMiiiM cTpyKTypaMa 'inje oce HMa-
jy opHjeHTan;Hjy ceBepo3anaj(-jyroiicTOK. FopibH CTpyKTypHH cnpaT je H3ipa{jeH oji Heore-
hhx cejiiiMenaTa, Kojn cy caa6o nopeMeheHH, h jiokc jiHCKopjiairrao npeKo floiber cTpyKTyp-
Hor cnpaTa. (pe/iiiirnbii jiejioBii oBe 06jiacTH npimaTiajv Jacemi'iko-jicneniT'iKOM 6jioKy, y
'injii cacTaB yjia3e HeoreHe Hacliare 'injii najimi yrao HMa Majie BpejinocTii, a OHe caMe
TeKTOHCKH HHcy ja'ie nopeMeheHe. Kp'iMapcKO-pa'iancKH 6jiok je iisipatjen oji Kpiicraliac-
thx iuKpHJbaii;a, h Hajia3Hce Ha ceBeponcTOKyY TepeHa. Ha6Hpaibe yHyTap H>era je BepOBaTHO
BpiiieHO nojmcJ)a3HO, a CTpyKType HMajy jyro3aiia/my BepreHiiy. Ha KpajibeM ceBeponcTO't-
hom nejiy TepeHa najia3H ce MaibH “eo MapKOBaHKor 6jioKa. H 3ipa”“eH je ojj HeoreHiix
ce/iHMeHarra, tcktoiickh cjia6o nopeMeheHHX.

Pa3JioMHe cTpyKType Ha HCTpa>KHBaHOM no/ipy'ijy npeMa iipy>Kan>y Mory ce rpynncaTH
y fiBa npecjiepnpana npaBiia: CC3-JJH h CH-J3. Pa3lioMH ce jaBJbajy Kao niijniBiijive hjih y
rpynaMa npHéjiiiacHo napajieJiHiix pace/ja, TaKO /(a c})opMHpajy cjio>KeHe pa3JioMHe 30He.

HEOTEKTOHCKH CKJIOn
HeoreKTOHCKecxpyKType

Ha OCHOBy pe3yjiTaTa neTajpHHX h MeTo/iojionikH pa3HOBpcHHX iic+pa>KHBaii.a
HeoTeKTOHCKe aKTHBHocTH Ha TepeHy H3Me})y HaTaliHHan;a h KparyjeBH,a, H3/jBojeH je
Behn 6poj jacHO Hii/iHBH/iyajrHcaiiiix cTpyKTypa, Koje cy HacTajie h 6HJie aKTHBHe tokom
HeoTeKTOHCKor cTa/nijvMa (cji. 1). oHe ce Mel>yco6HO pa3JiHKyjy no BejiH'iHHii npocTopa
Kojn 3ay3HMajy, KapaKTepy HeoTeKTOHCKHX MairiicjiecTanHja h BpeMeHy aKTHBH3an,Hje.
M oryhe je ii3/iBojiii'n /ibc KpynHe HeocTpyKTypHe uejiHHe: 1. JJiiirapcko- wyMa;injckv
je/IHHHIV H2 . BeJIHKOMOpaBCKH poB.

OBe HeocTpyKTypHe n;eJiHHe, Kao h Maibe je/iHHHiie yHyTap h»hx, o/iBojene cy pa-
ceHMa, Kojn ripe/iCTaiuhajv hjih CTapnje pace/ic icojn cy HeoTeKTOHCKH peM o6 HliHcaHH
hjih MJia/re pynType HacTajie y HeoTeKTOHCKOM cTaljnjyMy.

HuHupcKo-uiyMudujcKU HeocmpyKiuypHU jedmuifu

CTpyKType 0Be jefiiiHHiie orpaHH'iaBajy 6aceHCKH /reo TepeHa ca sanaflire h jv>Krre
CTpaHe. ripe/rcTaBJbeHe cy Il1Jbnbobir'iko- crpar apckrrm 6jtokom h rjie/inhkKHM 6jiokom.

I11jobHBOBHHKO —C TparapcKH 6jiok. OBoj je/iHHHmr npniia/rajy sana/rHH jrelioB.ii tc-
peHa. Bjiok je xopcTOBCKe rpal)e, a TaKaB irsrjre/i iio'reimnpaH je Ha iiCTO'moj cTpaHH pace/i-
hom 30HOM CBeTHH.a-yrjbeiHHHTr(a, npeM a nOTOHynOM/iejiy hhcke IllyMa/iHje. Bjiok je H3/(y-
aceH npaBii;eM CC3-JJH, ihto Kopecnoirj/npa ca opHjertTariHjoM npeHeoTeKTOHCKHX pynTyp-
hhx cTpyKTypa. Hsrpaljeri je o/j npeHeoreHHX TBopeBHHa, a no ofio/iv o/i HeoreHirx cejriiMena-
Ta. OBaj jieo TepeHaje tokom HeoTeKroHCKe eTane noKa3HBao Teii/jeiiiinjv CTaliHor trs/rrrsarha.
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Cn. 1, Kapra HeoreKrottcKe aktitrholtiv. 1) flimapcKo-iiij'MajinjcKa HeocrpyKTypHa jejiHHHtia; 2) BejiHKOMopaBCKii
poBi 3) HeoTeKTOHCKM pacenH: a) pacefln Kojn ojiBajajv iiajKpynHiije HeoTeKToncKe jejiHHime. 6) pacejni Kojn
onBajajv KpvnHHje neoTeKroHCKe jejuiHHHe. h) pacejin Kojn ojiBajajv Maibe neoTeKTOHCKe o.tokobc. ji)
rpaBirramioHH paceji. e ) TpaHCKvpenTHii paceji. r|)) cnrypHO yTBpl)eH paceji. r) anpoKCHMaTHBiio Jioni-ipan pacea:
4) Bepn-iKa.mie aMnnin'vjie HeoTeKTOHCKIiix noKpeTa (y KnnoMeTpiiMa); 5) Ha3HBH HeoTeKroHCKIiK jcaumnia: 1-
BejiHKOMopaBCKH poB: 2.1 llaTa.riHHa'iKo-KparyjeBaHKH oaceH 2.1.1 JacemwKO-6.riaTapcKH o.tok. 2.1.2
ropiLOTpHaBCKH—ropHaopaMaHCKH ojiok, 2,1.3 ropitojapviniTiKH ojiok 2.1.4 JInMOBa>iKO-yrji>euiHHHKH o.tok.
2.15 floi-bOKp'iMapcKH fi.Tiok. 2.1.6 JHoaojTJbeuiHimKH S.iok. 2,1.7 XjipajbiwKO-jieneiiiMKH ojiok). 2.2
30Ha CBeTHH.a-yr.ibeuiHHiia, 2. /Kjipa,ibmKH paeen, 3. JleneHi-KKii pacen. 4. pacejr KjiHcypa-PecmwKH noToK. 5.
ropibejapvrm-iMKH paceji. 6. pace« Bopni-i-MvMHh,7. ropiteTptiaBCKii paceji
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rjiejthhkn 6jiok. Halia3H ce jeflHHM Man,HM jie.nom Ha HcnHTHBaHOM TepeHy. Pac-
npoc'i'Hpe ce y jy>KHOM iiejiv TepeHa. OrpaHH'ieu je >K,;ipajbiigkOM h JleneHHMKOM rincjio-
Kan,iijom, a H3fly>KeH y npaBuy CC3-JJH. H 3rpat)eii je on iipeneoreHiK TBopeBHHa, a no
060;iy 03 Heoremrx ce/niMeiiaTa. IlperaocTaiuha ce jja je OBa CTpyKTypa, tokom n;ejie Heo-
TeKTOHCKe eTane, 3aj(p>Kajia ipeii/i Hsjjnsaiba. Kao jeflan 03 noKa3aTeji>a oBaKBor ipeniiji,

jecre HteHa oporparjjck a HCTakHyTOCT (po 600 M najiMopcKe bhchhe).
BejiuKOMopaecKiipos

BeJiHKOMopaBCKH poB je cjioaceHa CTpyKTypa, (flopMiipaiTa tokom HeoreHa h KBap-
Tapa. HcniTTHBaHH TepeH o6yxBaTa icpajite C3 ijejioBe obc cjio>KeHe jejiiniHije. l’ene-
pajino nocMaTpaHO, peTije o cjjopMaMa Koje cy ce tokom HeoreHa h KBapTapa yniaBHOM
cnyiHTaJdie. HiirpecHjiT BOjja napaTeTHca y OBe npocTope npeTxoflHJia cy cjio>KeHa pa3-
jiaMan.a h cnymTaH>a 6jiOKOBa y HHTepBajiy ii3Meljy oJiHi'oijena h j(OH>er Mitoijena, Kajia
y O0BOMe nojjpynjy HacTajy 6pojHH H30Ji0OBaHH 6aceHH. flecimHHTHBHo reHepncaite crpyK-
Typa BeJiHKOMopaBCKor poBa H3BpmeHo je ojj 6aj(eHa jjo y peijeHTHO BpeMe. Ha HcniTTH-
BaHOM TepeHy Mory ce y OBOMe jioMei-iy H3jjBojnTit: HaTajiiiHa'iKO-KparvjeB.aMKii 6aceH,
ropii.opaTaiicKi-i xopcT h MapKOBaTKa jieiipeciija.

HaTajiiiHaTK O -KparyjeBaTKH 6aceH. CMemreH je H3Mel)y IHIJtHBOBITMKO-c'rpa-
rapcKor xopcTa Ha saiiajtv, rjiejjnhKor xopcTa Ha jyry a Ha CH ra ojjBaja oji MapKOBaHKe
jTenpeciije ropii.opa‘'iancKii xopcT. Ha C3 je HnipoKO oTBopeH npeMa jiojihihi h cjiHBy Ja-
ceHHHe, ojiaKJie je BpmeHa nnrpecnja naHOHCiaix nojja, H3 npaBrta CC3, HcnyH,aBajyhiT 6aceH
y 06jiHKy sajiHBa. riOTeiKOM MHoijeHa, obo nojjpyHje ce cnymTa h HcnyH>aBa je3epcKOM
bojjom. Tokom 6ajjeHa 1la jjo Kpaja naHOHa HacTaBJteHO je TOH>eri>e Tepena, y3 HHrpejjoBaite
nanoHCKHX Bojja. Ojj Kpaja naHOHa jio Kpaja noHTa obo nojipyTje ce jiaraHO H3/iji>i<e, irrro ce
HacTaBJba 11y peijeHTiio BpeMe, ca 6jiarHM HarHH>aH>eM Ka CH h HCH ycjiej( HeoTeKTOHCKor
H3jjii3aiia MopcliocipyKType PyjjmiKa (MapoBHh h KHeaceBiih, 1985). Y TOKy njiei-tc-
ToneHa, 1la jjo CTapnjer xojion;eHa, BpmeHa cy KpeTaita jjyaK pacejja, Kojn cy npaBija
npy>KaH>a CH -J3, a caM 6aceH cy nojjejiHJiii Ha hckojihko 6jiOKOBa. KpeTaita cy no
3epeMCKOM (1983) BpmeHa TaKo jja cy C3 jjelJiOBH 6jiokob3 H3jjH3aTiii, a JH cnyuTTaHH,
iriTo je vcjtobhjio nojaBy acHMeTpHHHTK jjojiHHa y OBOMe Tepeiry. Oji MaH>HX 6jiOKOBa Mory
ce rnjiBojinTt: JaceHHTKO- 6jiaTapcKH 6jiok, ropH>OTpHaBCKH-ropn>opaTiaHCKH 6jiok, Fop-
H>ojapyiiniTKH 6jiok, JIiiMOBaxiKO—yrJteiiiHHHKH 6jiok, floifcOKpHMapcKH 6jiok, JloH>oyrji>em-
HITHKII 6J10 K 11 JKjjpaJbHHKO-JieneHITHKH 6jiok.

ropH>opaTaHCKii xopcT. y JiiTTepaTypH ce jom cnoMHH>e 11 Ha3iiB "BOHa
eKcxyMi-ipaHor najieopejLecjDa MopaBCKor KpncTaJdiHiia y cJiHBy ropite Pane n jjoube
JleneHHH,e" (CTeBaHOBHh, 1980). XopcT pasjjBaja jjBa nojjp~nja HirreHSHBiior

Fig. 1 Neotectonic map. Legend: 1) Dinaric-Sumadijan neostructural unit; 2) Velika Morava trough; 3)
Neotectonic faults: a) Fault separating the largest neotectonic units, b) Fault separating large
neotectonic units; c¢) Fault separating neotectonic blocks, d) Gravity fault; e) Transcunent fault; f)
Identified fault; g) Inferred fault; 4) Vertical amplitude of neotectonic displacement (in km); 5)
Neotectonic units: 1. Dinaric-Sumadijan neostructural unit, 1.1 Sljivovica-Stragari block, 1.2 Gledi¢
block, 2 Velika Morava trough, 2.1 Natalinci-Kragujevac basin (2.1.1 Jasenica-Blatari block, 2.1.2
Upper Tmava-upper Raca block, 2.1.3 Upper Jaruga block, 2.1.4 Limovac-UgljeSnica block, 2.1.5
Lo\ver Krémar block, 2.1.6 Lovver Uglje$nica block, 2.1.7 Zdraljica-Lepenica block), 2.2)Upper
Raca block, 2.3 Markovac depression; 6) Major neotectonic faults: 1. Svetinja-UgljeSnica fault zone,
2. Zdraljica fault, 3. Lepenica fault, 4. Klisura-Resnik stream fault, 5. Upper Jaruga fault, 6.
Borci- Cumi¢ fault, 7. Upper Tmava fault.
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cnviiri‘aiba: lia'iajiiiHaTiKo-KparyjeBatiKH 6acen na 3anafly ofl MapKoua'iKe flenpeciije na
ncTOKy. Msipaben je mhxom oji KpncTaliacim uiKpnjhana, ajin je BepoBanio jja je u.eo
6ho iipeKpHBeti thhkhm iieoreHHM nacjiaraMa (capMaT-nanoH), Koje cy vcjiejj nojaHanor
H3jui3aH5a xopcra n npaiehe eposnje ojineineHe. npej)CTaBli>a jjeo CpncKO-M 3KejiOHCKe
Maee, Kojii je tokom epeiiiter h ropiher Miioneiia n y TOKy Jioiber iuiHOHena, jNi(J>e-
me Tonyjiii. Oji Kpaja noirra jio flanac, xopcT ce iojpDKe, Kajia iieoremi noKpiiBan 6nua
VKJIOlbeH.

MapKOBa'iKa jjenpecnja. .leiiiinima Koja npejjcTaBlJta nojipyTije HirreiniiBnor neo-
TeKToncKor cilymTaH>a. TTpeMa nojiaipiMma Kurbalije i dr. (1982), najieopejbecjj ca Kpncra-
jiacTHM uiKpiiJLHHMa. najia3ii ce Ha Jiy6iinn on npeKo 4 kni. Toiheite obc flenpecnje Bpmeiio
je tokom 6ajjena ii capMarmra, a 3Hanio Mair>e y nanoHy, n to no cncTeMy pacejia, npy>Kan,a
C-J, CM-J3, M-3. Oji icpaja naiiona najiajbe, obo nojipyTje pejiaTHBiio Miipyje. OBa jejin-
iu-ma ce nalia3ii iicidhho oh Fopn>epaTancKor xopcra iijejiiniM cBojiiM JiejiOM je o6yxBaheHa
na iicipa>KHBaHOM Tepeny.

HeoreKTOHtKii pace ui

KjiacncfinKaHiija pacej~a, H3Bpiuena je npeMa opiijeirranHjii, BejiiiHiiHii h Ba>KHOCTii
v HeoTeKTOIiicKOM ckiiony 11 BpeMenv aKTiiBHOCTIi. npeoBJial)yjy jiBa uiaBHa npaBija
npv>Kaiba heoTekto hcknx pacejia: 1. y3flysaiH CC3-JIM h 2. fliijaroHajiHH J3-CM,
C3-.TM. Obii paceflii cy npaKTii’in0 u,eo nocMaTpaHH npocTop irajiejiiuin na 6jiokobc. Mo
3Ha’iajy nsflBajaMo: 1. pasjiOMiia sona CBeTHii>a-YrjbeniHHua (CC3-JIM), 2. >Kflpa-
jbii'iKH pacefl (CC3-J.TM), 3. JleiiciiH'iKH pacefl (J3-CM), 4. pacefl Kjiiicypa-PecH H’iKH
iiotok (J3-CM), 5. ropH,ejapymniKH pacefl (J3-CM), 6. pacefl Bopnn-ITyMuh
(J3-CM) ii 7. FoprbeTpnaBCKii pacefl (J3-CM).

Pacefln npaBpa upy>KaH,a CC3-JJM npefICTaBlLajy crape fIlHCjioKaunje, Koje cy
HeoTeKTOHCKH peaK THBiipaiie n flajy OCHOBHe Koirrype OBOMe TepeHy. Paceflii npaBija
npy>i<aiba J3-CM, C3-JM, cy fliicjioKamije Mlia”e ofl npeTxofliinx, a c~opMiipaHe v
Kamije npaBiia npy>Kaii>a J3-CM, na obomc Tepeny, 6iiJie 3H3THo neoTeKTOHCKH aKTHB-
linje. Tokom npeHeoTeKTOiicKe cfia™e, obii paceflii cy ce KapaKTepiicajui fleciuiM ipanc-
KvpeiiTHHM KpeTaiteM. Tokom HeoTeKTOHCKe cjiase fly»c obiix pa3JiOMa cy BpmeHa npe-
tokho rpaBHTamiona Kpei'aita. Obii paceflii oj(Bajajy Behe HeOreKTOiicKe 6jic)KOBe, Kao
n MaH,e HejuiHe VHyTap h>iix.
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NEOTECTONIC ACTIVITY OF THE REGION BETVVEEN
NATALINCI AND KRAGUJEVAC (CENTRAL SERBIA)

by
Vladimir Vojvodid*

'Ilie region between Natalinci and Rragujevac has a complex tectonic pattem resulting from Uie long staged
transform. The neotectonic stage is an important segment in the geologic history of tiie region. Most of tlie icgion
belongs to the Dinaiic-Sumadijan neostmcturai entity, and a smaller part of the Velika Morava ti'ougii. The Di-
naric-Sumadijan neostructural entitv is divided into the units of Sljivovica-Stragari block and Gledi¢ block. wliich
had a rising trend during the Neogene and the Quatemaiy. Individualized in the Velika Morava trough are Na-
talinci-Kragujevac basin, upper Raca horst, and Markovac depression, the units fomiing the NW part of this com-
plex entity. which had a general subsiding trend during the Neogene and the Quatemary.

Key wvords: Neotectonic activity, Dinaric—Sumadijan unit, the Velika Morava trough, neotectonic faults, horst,
basin, depression.

INTRODUCTION

The terrain between Natalinci and Kragujevac is a southem marginal part of the
Pannonian basin. Its tectonic pattem is complex, resulting from a long and multi-stage
transform. The neotectonic stage, or iransform of the preexisting content and formation of
new structures, has been an important factor in the geologic evolution of the region. The
region is shared by different palaeotectonic units; the latest tectonic events vvere complex,
with the prevailing vertical displacements, uptlirow and down-throw of blocks. Investiga-
tions were carried oul in two large neostructural entities: Dinaric-Sumadijan, covcring
mosl of lhe region. and the Velika Morava trougli, taking its smaller part.

There are many published vvorks on the geology of the region . bul only Ihe major
ones treating neotectonic activities will be mentioned.

Stevanovié (1980) is concemed wvith neotectonics and palaeogeography of the low
Sumadija Neogene, and outlines indiviidual phenomena and structures. Zeremeski (1983)
described neotectonic features of Kragujevac depression and associated geomorphoiogic
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factors. Djokovi¢ (1984) uses interpretation of satellite imageries to defme morphostructures
in Sumadija and \vestem Serbia. In the same year, using remote detection data, he individual-
izes fault structures of Pomoravlje and Sumadija. Marovié and KneZevi¢ (1985) study
neotectonic activities within a larger permineter, including this region.

This contribution on neotectonic relationsliips and structures between Natalinci and Kragujevac
is based on numerous records and on field and laboratoiy data. Stratigraphic characteristics features
of the region iire based on tlie Base Geological Map. Sheets Kragujevac (Brkovi¢ et al., 1980)
and Kraljevo (Markovi¢ et al., 1968) and the explanatory texts of tlie sheets. The study of
the neotectonic events included analyses of lithofacial relationsliips, palacogeographic changes and
neotectonic movements, and the methods used were tliose of qualitative* and quantitative2 geomor-
phological analyses. 'Fhe data interpretation was followed by preparation of a neotectonic map.

GEOLOGY

Geological feature ol' the given region is discussed in many published papers. Tliis pres-
entation of stratigraphv is based on the infomiation given in the BGM sheets and their expla-
nations. The region is made up of pre-Neogene, Neogene. and Quatemary sediments. The old-
estrocks belong to the RaCa crystalline complex, t.hougli its age (presumably pre-Cambrian) is
not. reliably dated. Lower Palaeozoic rocks, uncovered only SE in the region. Zre the likely
Devonian. Mesozoic deposits lie exposed in the westem and southem parts of the region. and
crop out in several small central and northern areas under the Neogene cover. These are Juras-
sic and Cretaceous rocks. Volcanic rocks (andesite and dacite) in the region are dated between
the Cretaceous and the Middle Miocene. Neogene rocks are Miocene or Miocene/Pliocene and
have a large extent. Badenian freshvvater equivalents are vety extensive. represented by con-
glomerate. clay. tuff and tuffite, marlstone and marly limestone, sandstone. and shale. Samiati-
an rocks are exposed bet.ween the Jasenica and the Rafa. and on both sides of the Lepenica
midstream, formed of Badenian equivalent. freshwater sediments. Samiatian deposits were form-
ed in a brackish environment. Three lithologic members have been individualized: clay and
clayey sandstone. bedded sandy limestone, and slightly cemented sandst.one. Beds of the Pan-
nonian age are uncovered in a small area on the right side of the lower part of the Bresnica
river. over the slightlv cemented Samiatian sandstone. The environment of these rocks' depo-
sition was caspibrackish. The rocks are yellow or grey-green loose sand and sandy clay. The
newest Neogene is exposed on northern and eastem slopes of Gledi¢ mountains composed of
shale. clay. coal. marlstone. sandstone, sandy limestone and gravel. deposited during the Pan-
nonian and the Pontian. Quatemaiy deposits lie along the Lepenica. Ra€a, Jasenica. and Kub-
rSnica rivers in the Velika Morava drainage area. Several Holocene units are distinguished:
diluvium-proluvium, proluvium-alluvial fan, alluvium-proluvium, and alluvium.

There are four structure-homogeneous blocks in the region: Sljivovica-Grosnica,
Jasenica-Lepenica. Krémar-Raca. and Markovac. The Sljivovica-Grosnica block takes

The qualitative geomoiphologic analysis covers various phenoraena: drainage density. types of river
valleys. river valley anomalies, hypsomelric relations.
' The elements of the quant,itative geomotphologic analysis used are: relief int.ensity analvsis. cor-
relation of reconstructed and recent reliefs, and analysis of partial hydraulic gradient anomalies.
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the westem. southwestem and southem parts of the region. and consists of two structural
levels. The lower level consists of pre-Neogene rocks. with SW-vergent folds in
NW-SE direction. The upper structural level is composed of Neogene deposits. slight.ly
deformed, unconformable over the lower level. The central part of the region belongs to
the Jasenica-Lepenica block, composed of Neogene deposits at a low dip angle, and only
slightly deformed. The Krémar-Raca block, made up of crystalline schist. forms the NE
part of the region. Folding wvithin this block evolved through more than one phase, and
the folds are SW-vergent.. A small part. of Markovac block fomis the extreme NE of the
region. It is madc up Neogene deposits slightly deformed.

Fault structures strike in two principal directions: NNW-SSE and NE-SW. The
faults are either single or in groups of sub-parallel faults, fomiing complex fault zones.

NEOTECTONIC PATTERN
Neotectonic Structures

Detailed and prospecting using various investigative techniques in the neotectonic ac-
tivities betvveen Natalinci and Kragujevac helped to individualize a number of structures,
which vvere formed and active through the neotectonic stage (Fig. 1). These structures dif-
fer in size of the area they occupy, character of neotectonic manifestations, and time of
activation. There are two large neostructural entities: (1) Dinaric-Sumadijan unit and (2)
the Velika Morava trough.

The two neostructural entities. and smaller units within them, ¢ue separated by fiiults. which are
either laults reactivated by neotectonic events or new fractures fomied in the neoteetonic stage.

Dinaric-Sumadijan Neostructural Unit

Struct.ures of this unit, Sljivovica-Stragari and Gledi¢ blocks. bound the basinal part
of the region on the westem and southem sides.

Sljivovica-Stragari block. This is a vvestem unit of the region. The block looks
like a horst, particularly owving to its eastem boundary-t.he Svetinja-UgljeSnica fault.-se-
parating it from the depressed low Sumadija. The block strikes in NNW-SSE direction,
correspondent. wvith the trend of preneotectonic faults. Its is made up of pre-Neogene
rocks and Neogene deposits on its margin. During the neot.ect.onic stage. this terrain had
the constant.ly rising trend.

Gledi¢ block. A smaller part. of Gledi¢ block is in the south of the study region. It is
bounded by Zdraljica and Eepenica dislocations and has NNW-SSE trend. The block is com-
posed of pre-Neogene rocks and Neogene deposits on its margin. It is supposed to has had a rising
trend through the neotectonic stage, as indicated by its orographic prominence (altitude to (ii) m).

The Veiika Morava trough

The Velika Morava trough is a complex structure, fomied during the Neogene and
the Quatemary. The study area takes the extreme NW of this complex unit. Generally, its
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features subsided in the Neogene and the Quatemary and were drowned by Paratethyan
sea before the laulting and block down-throw betvveen the Oligocene and the Lovver
Miocene. wvhich resulted in a numerosity of isolated basins. Structures of the Velika Mo-
rava trough fmaly generated from the Badenian into the Recent. The features identified in
the region are Natalinci-Kragujevac basin. upper Raca horst, and Markovac depression.

Natalinci-Kragujevac basin. This basin lies betvveen Sljivovica-Stragari horst
in the west.. Gledi¢ horst in the south, and the upper Raca horst separat.es it NE tovvards
a valley in Markovac depression. It is widely opening to NW tovvards a vallev in the
Jasenica basin. vvherefrom Pannonian and filling from the Pannonian sea. From the Pan-
nonian through the Ponlian. it slowly rose. and continued rising to the Recent. gently dip-
ping to NE and ENE affected by the neot.ectonic rising of Rudnik morphostructure
(Marovi¢ and KneZevi¢. 1985). Faulting and displacements in NE-SW direction oc-
curred during the Pleistocene and to the early Holocene dividing the basin into several
blocks. The displacements. according to Zeremski (1983), lifted up the NW and dowwn the
SE parts ol' blocks. forming asymmetrical valleys. Minor blocks in the basin are Jaseni-
ca-Blatar. upper Tmava-upper Raca. upper Jaruga. Limovac-Ugljesnica, lovwer Krémar, lovver
Ugljesnica. and Zdraljica-Lepenica.

Upper RacCa horst. This feature is also referred to as "zone of the exhumat.ed
Morava crystalline palaeoreliel' in the upper Raca and lower Lepenica river basins"
(Stevanovié. 1980). This horst separates two areas of intensive subsidence: Natalin-
ci-Kragujevac basin in the west. and the Markovac depression in the east. The horst is
made up dominant.ly of crystalline schist. but seems that it was entirely covered by thin
Neogene deposits (Sarmatian-Pannonian) wvhich have been vvom avvay by erosion ol' the
uplifting horst. It is a part of the Serbian-Macedonian massif, differentially depressed
during the Middle and Upper Miocene and Lovver Pliocene, wvith the adjacent terrains
subsiding deeper. From the end of the Pontian, the horst has been lifted. and its Neogene
cover removed.

Markovac depression. This unit. marks the areas of intensive neotectonic subsi-
dencc. Kurbalija et al. (1982) state that the palaeorelief of crystalline schist lies more
than 4 km deep. The depression subsided through the Badenian and Sarmatian and at a
slovver rate in the Pannonian on. along N-S. NE-SW. E-W fault svstems. From the
Pannonian on. the area has been relatively quiet. This unit is located east of the upper
Raca horst. partly entering the study region.

Neotectonic faults

The faults are classilied on trend. size, and importance in the tectonic pattem and the
time of activity. Two main strike directions are prevailing: (1) longitudinal NNW-SSE and (2)
SW-NE. NW-SE. The faults have virtually intersected the entire region into blocks. Divided
by importance. there are: 1 Sv'etinja-Uglljesnica fault zone (NNW-SSE); 2. Zdraljica fault
(NNW-SSE); 3. Lepenica fault (SW-NE); 4. Klisura-Resnik stream fault (SW-NE); 5. Upper
Jaruga fault (SW-NE); 6. Borci-Cumi¢ fault (SW-NE); 7. Upper Tmava fault (SW-NE).

Faults of NNW-SSE trend are old dislocations, reactivated in neotectonic events.
wvhich contour the region. The laults in SW-NE or NW-SE direction are nevver disloca-
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tions. fomied in the compression area between the Carpatho-Balkanides and the Di-
narides. with the fomier (SW-NE) much more active in this region. In the pre-neo-
tectonic stage. these faults were characteristically dextral transcurrent faults. During the
neotectonic stage. displacements along these faults were dominantfy gravitv slips. 'I'he
faults separate large neotectonic blocks, and smaller units within the blocks.
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