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Canpixaj: AnexcanapoBauka JKymna npencraBiba puMep TEPUTOPHjaIHE LEIMHE CI0KEHOT I'e0JIOIKOT CacTaBa u
JOII CIIOXKEHHM]jer Te0TEKTOHCKOT cKitona. [Ipema kapakrepy nojeanHux Gpopmaruja, CKIOMy U BDEMEHCKHM O{HOCH-
Ma JeopMmarja OBH TEpeHH cliajajy Mehy HajcnoxeHuje Ha bankanckom moiyoctpBy. Ha meHoj Tepuropuju ce
CydespaBajy M NPOXHMMAjy BEJIUKE U CIOKEHE CTPYKTypHO-(pauujaiHe 30He. Y crpaturpad)ckom norneny Hajehe
pacIpoCTpamee MMajy MHOLCHCKE TBOPEBHHE KOje MPEACTaBJbajy MOBJIATY KPHUCTATAaCTHM IIKPHIBLIAMA
MPOTEPO30HKa.

Kiby4He peun: reosomKky cacTaB, FeOTEKTOHCKH CKIIOI, CTPYKTYPHO-(alnjaiHe 30He

I'eorpadckxn nmosioxaj

JKyma anexcanzmpoBauka je reorpadcka MHUKpOpeErnja y jykHoj mojoBuHHU LleHTpa-
mue Cp6uje (55.968 km?). Crienmguranoct pu3nuko-reorpadcKor MoM0Kaja je Makpore-
orpadcka MPUNATHOCT TMEPUITAHOHCKO] (CPeOUIbU M HCTOYHM) M IulaHuHCKO] CpOuju
(3amamHU IeTOBH TEPUTOpHjE), a ca CyOpEernoHaTHOT CTAHOBHILTA, JOMHHAHTHO, JyTOUCTO-
qHOM Jery 3amagsor ITomopasiba (3.787 km?). 3axBara npocrop n3mel)y nenTpansor Gima
Konaonuuke rpyne IuiaHuHa Ha 3amany, JAOJIMHE JOmer Toka 3anaaHe Mopase u Kpymie-
Baykor' 6aceHa Ha ceBepy, Jomer Toka PacuHe M 3amagHux orpaHaka Bemukor Jactpemnia
(1492 m) Ha ucTOKy U IoJMHE cpenmser Toka Pacune Ha jyry. IIpucyTHu cy HeycariameHu
CTABOBH O TEPUTOPHjATHOM OOYXBaTy OBE MpeaeoHe uemuHe - o1 160 10 mpeko 1000 km?
(Mwmnaunh A. M, ITeness M, 2008). JIyroBan B. M, (1976, 1980) je nedunuine kao KOTIHU-
Hy (200 mo 700 m H.B) myxuHe 17 km m mmpure 11 go 12 km. Hajsehu meo tepena
npunana cansosuMa Ilenessyme (L=45 km u F=336 km®) u Pacune (L=92 km n F=1.054
km?), mocieauM BehiM AMPEKTHAM AECHHM MpHTOKama 3amagae Mopase (L=220 km u
F=15.468 km?). Y mopex mpobiema y neduHucamy mpocropa JKyma anekcaHapoBadka je
00jeKTBHA pernoHaaHo-reorpadcka kareroprja (MUKpOperuja), Y1joj MHANBUIYaTHOCTH U
TPEIIO3HAT/EMBOCTH, TIOPEJ] OCTAJIOT, JONPUHOCH H CIIOKEH E0JIONIKH CACTAB H CTPYKTYpa ' .
JKyncko-anekcanapoBadku 0aceH MPECTaB/ba KPajibH jyro3anaJHi OrpaHak MpOCTPaHUjer
KpymeBaukor Oacena u uecto ce noucrosehyje ca Jowom mim ,,IlpaBom* XKymnom (Mu-
muaunh M, Cammgwh [I, 2006). OH je ycmoBHO oporpadcko-MOp(OIONIKA XOMOTCH.

* mp UBana Llapesuh, acucrent, Yuusepsurer y beorpany — I'eorpadcku paxynrer, Crynenrcku tpr 3/3, Beorpan.
ap Muposbyd Mumunuuh, nonent, Yausepsutet y beorpany — I'eorpadexu daxynrer, Crynentcku tpr 3/3, beorpan.
np Beanmup JoBanosuh, perosau npodecop, Yuusepsurer y beorpany — I'eorpadceku daxynrer, CTyaeHTCKH

Tpr 3/3, beorpaz.

Pap npezcraBiba pe3ysitaTte UCTpaXkuBama y okBHUpPY mpojekara 146005 u 146010 koje punancupa MuHHCTapCTBO

HayKe U TeXHOJOUIKOT pa3Boja Pemybnuke CpOuje.

' OHa ce, TOKOM JIyror TeoJIOUIKOT MepHO/Ia, Pa3BHjaia y MPOMEHMBUM MaNeoreorpad)cKuM M MaieoTeKTOHCKUM

ycioBuma. To ce 0pa3iio U Ha IPUMapHa CBOjCTBA HEHHUX (DalMjaHUX M CTPYKTYpPHHX jEAHHMIIA KOje Cy Mila-

huM, Moce6HO HEOTEKTOHCKUM, MOKPETHMA 3HA4ajHO NPEOOINKOBAHE TE Cy JaHAIHE 0COOMHE BEHUX TeKTOHCKUX
jeIMHHULA TOCIeaNNA YKYITHAX Te0JIONIKNX U Haneoreorpad)ckux mpoieca.
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3ampaBo, Moke ce IUQEepeHIUpaTH HA: HUCKU IUTAHMHCKH 0001 Ha 3amamy, Opacko-
paBHHYApCKe (JONMHCKE M KOTJIMHCKE) TepeHe oko Ilemesbyiie M HEHHMX JIEBUX IIPUTOKA
Benmke u Mane pexe, ooyxBarajyhu 1 Mmopdosromku u3oioBany JJo0pospydauky KOTIHHY,
y LEHTpaJHOM Jely W HH3H]y Ha HCTOKY — HajHWKH OENOBH TepeHa OKO BOIOTOKA
[enesmyie ymje ce HajHIKe Tepace (7-15 u 20-30 m p.B.) €BOJYTHBHO HEMOCPEIHO BE3YjY
3a cucteM Tepaca 3amanHe MopaBe (KpymieBauke KOTIWHE). Y TEOJOMIKOM TOTJIETY
XKyncko-anekcannpoBauku 0aceH ca MCTOKa je ONMKOJbeH NaauHama Bemukor Jactperiia,
jyxHo on JbyOunama u MajaeBa ra orpaHM4aBajy KpHUCTAJIAaCTH INKPUIBIM M THAjCEBU
MIPOTEPO30MKa, 3arajHu 0001 je O KOMaOHWYKE MEe3030jCKe 30He, JOK HETOB CEBEPHU
00op ynHe MeTamopduTH Ha rore3dy PuheBmrnna-Xaodape (ci. 1).
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Ca. 1. T'eorpadcxu noso:kaj Jomwe Kyne

Op/cko-paBHMYApCKE (TOJMMHCKE M KOTIIMHCKE) TepeHe oko [lemespyine M mHEHHX JIEBHX
nputoka Bemmke n Mane peke, o0yxBarajyhu u Mopdonomku nzonoany o0pospydauky
KOTJIMHY, Y IIEHTPATHOM ey ¥ HU3Hjy Ha HCTOKY — HajHI)KH JICJIOBH T€PEHa OKO BOJIOTOKA
[lenesmymie unje ce HajHIKE Tepace (7-15 u 20-30 m p.B.) €BOIYTUBHO HEMOCPETHO BE3Yjy
3a cucreM Tepaca 3amagHe Mopase (KpymeBauke KoTiHHE). Y TEOJOMIKOM IIOTIIEIy
Kymicko-anexcanapoBauku 06aceH ca HCTOKA je OMKOJbEH MagmHama Bemmkor Jactperia,
jyxHo on JbyOunana u MajaeBa ra orpaHM4aBajy KPUCTAIACTH INKPUIBIM M THAjCEBU
IPOTEPO30HKa, 3alafHU 000A je O KOIAOHWYKE ME3030jCKe 30HE, JOK HETOB CEBEpPHU
00op ynHe MeTamMopduTH Ha nore3y Puhesmruna-XXaodape (ci. 1).

CTpYKTYpPHO-TEKTOHCKE KAPaKTepPUCTHKE

Teputopuja anexcangpoBauke XKyme (ci1. 2), y CTPYKTYpHOM IIOTJIENy, a ca acleKTa
,, TEKTOHUKE IIJI0Ya“, Ha UCTOKY IIPHIIaJa CPIICKO-MAKEIOHCKOM KOMIIO3UTHOM TepaHy, JOK
3amajHy Je0 TepeHa YMHM KOMIO3WTHHU TepaH Bapiapcke 3oHe (Robertson A, et al 2008).
I'panuie TepaHa Cy yrilaBHOM IOKPHBEHE MIIahUM TepIMjapHUM TBOPEBHHAMA YK KOjHX
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ce JIOKAHO TI0jaBJbYjy COYMBA CEPIICHTHHHWTA WHAWKYjyhH Ha Taj HAYMH IIOCTOjambe
okeaHckux nojacesa usmely wux (Kapamara C, Kperuh b, 1996; Robertson A, Karamata S.
1994).

C apyre tauke rnenuinta Auhenkosuh M, (1978) Ha uctoky nuzasaja Mopasuje, kao
TeKTOHCKY jenunuily I pena u lllymannne Ha 3amany Kao 1moceOHy TEKTOHCKY jenuHUILy |
pena. Tom mnpumukom Amnbenkosuh M, Amnhenkosuh J, (1994) y3umajy MopaBcko-
IIYMAJMjCKy JTHCIOKAIM]y Kao JIMHU]Y pa3rpaHduca OBE JBE CTPYKTYPHO-(halMjaiHe 30HE
(cm. 2).
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Ca. 2. Ynpomhena reosiomka kapra lowe 2Kyna ca 03HaueHHM TEKTOHCKHM jeIHHHLIIAMAa
Jlerenga: 1. CequmeHTH MuoueHa; 2. ['opmoeoleHcka HpBeHAa KJIacTH4YHA cepuja; 3. Jypcko-KpeaHu
cenuMenTH; 4. Cpeamojypcke cepmeHTHHHcaHe yaTpabdasuuHe creHe; S. IIpoTepo3ojckm KpucTazacTu
IWKpWbIH M THajceBu; B3KT-kommosuTtHu Tepan Bapaapcke 3o0He; CMKT-Cpricko-MakeaoHCKH
Komno3uTHu Tepan; MII/I-MopaBcko-muymaaujcka auciokanuja; MO-Mopasuau; ITY-Hlymaauan.

IIpuxka3s reoJiomke rpahe

IMoanory Xymncko-anekcanapoBaykor TepuujapHor OaceHa um3rpal)yjy marmarcke,
CeTMMEHTHE M MeTaMop(He CTeHe pa3inunTe crapoctu. MeramopgHe cTeHe nmajy Hajeehe
pacrpocTpameme, MpPEACTaBbeHe Cy KpPHCTAaCTUM MIKPHJBLIMMA M HajBEpOBAaTHH]E
MIpHNaJajy MPOTEPO30HKY W CTapHjeM Maieo30uKy. Ha moBpmuHM cy, y OOJNHKY cOunBa 1
Tpaka, JeITMMUYHO OTKPUBEHE Y CEBEPHHUM, jY>KHUM U JyTONCTOYHHM 00oanMa OaceHa.

VY 30nm antukauHANe Jlahncnena, y yceky pernonansor myta (P - 119) Kpymesan-
AJeKcaHIpOBaIl, Ha CEBEPHO] JTOJIMHCKO] cTpaHu peke [lemespyme, Ha 215 m H.B. OTKpHBEH
je mpodmn TekToHCKH mopeMeheHnx MeTaMop(HHX CTeHa Ha IyXuHH onx 25 m. Yutasa
cepyja je m3rpahjeHa ox Meramenrdapa W METaaJeBpOJIUTa ca JOCTa MYCKOBHTa W KBapIia,
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ykynHe nebsbuHe 4,8 m, ca magom ox 70° ka J3, yOpaHHX y CHCTEMe CHTHUX Habopa Kao
nocieana aejctBa 00YHMX TpUTHcaka. [Ipeko HmHUX JUCKOPAAHTHO HAJIEKY HECKOBHTO-
IUbYHKOBUTH CEJIMMEHTH, JIOK MMOBJATHH JICO CEpHje YMHM KpyNaH HUbYHAaK ca JIocTa
TIIMHOBHTE KOMITOHeHTe. JleOsbrHa oBor makera uznocu 40-80 cm (ci. 3.).

3a cepHeHTHHUCAaHEe YyJITpaba3uuHe CTEHE KOje CE jaBibajy y Y3aHOj 30HM Ha
CeBEPHUM WU Jy)KHUM oOoauMa OaceHa ce NPETIIOCTaBJba Me3030jcKa (Cpelmojypcka)
crapoct. Me3o3ojcke TBOpeBHHE H3rpaljyjy camo 3amajHe U jyrosamnajHe JejoBe OaceHa, a
3aCTYIJbCHH CY JYPCKU M KPEIHH CEAUMEHTH.

Ca. 3. JIncKOpAAHTAH 0AHOC MPOTEPO30jCKUX MeTAMOP(HUTA M MHOLEHCKHX KJIACTHTA
(anTukaunana Jlahucaena):
Jlerena: 1. MeTamemryapH W MeTAaJeBPOJIMTH TPOTEPO30MKA; 2. NMECKOBUTO-ILbYHKOBHTH CeHMMEHTH
MHOIIEHA.

TepumjapHe TBOpeBHHE Cy Iyro BpeMeHa H3[BajaHe caMO Kao MHOLEHCKO-
IUTMOIICHCKU cemuMeHTH maHoHa u monta mpema (OI'K , Kpymesan™ 1:100 000). Tek cy
Amnbhenkosuh M, Anhenkosuh J. (1994) u3BpmmiaM peBU3HjY TOPHOjJYPCKHX (IIUIITHUX
TBOPEBHHA JIY’)K MOPaBCKO-IIYMaJIHjCKe AUCIOKAIUje Y TopmoeorieHcke. Ha Taj HauwmH, mo
OPBY MYT Cy U3/BOjCHH CEIUMEHTH NajeoreHa. HanMe, TOKOM TOpH-ET €olieHa, Y HABSCHO]
o0yacTu je cTBapaHa I[pBEHA KJIACTHYHA cepHja Koja ce mpyxka Ha jyr mo Kypmymmmje.
OCHOBHHM DPa3jio3u 3a MPOMEHY CTapOCTH OBE CepHje Cy HaJlaClM KOHOJOHATa JEBOHA W
Tpujaca, MUKpodayHe jypcke M JOHBOKPEOHE CTapoCTH M acolyjaluje rIo00TpyHKaHa
TOPHBOKPEIHE CTAPOCTH Yy NPETANOKEHHM CTeHaMa W KiacTutuma. [IpucycTBo
MPETAJIOKHUX CTEHA Pa3IMYUTe CTAPOCTH yKasyje Na je oBa KIACTHYHA cepHja CTBapaHa
mocue Topme kpeme. Anhenxosmh M. (1994) cmarpa na je mnmmpcka ¢asa y OBUM
NPOCTOpHMA MMajla BeNIMKH 3Ha4aj M Jia je Kao IpBa TEKTOHCKa (ha3a mociie ropme Kperne
npeoOyiMKoBana mnaneoreorpa)cki MPOCTOP MOpaBcke maneoreorpadcke obmacTu U
yCIIOBHWIIA pa3Boj OaceHa y KOMe ce CTBapajy rOpHOCOLEHCKE TBOPEBHHE.

Becenunopuh-Unuynuh M. (1958) ykasyje Ha mocTOjambe TOPHOMHOIICHCKHX-
MAHOHCKUX CJI0jeBa, KOju Cy Takohe ommcanu of ctpane [lerkoruh K, Bykammuosuh M,
Cvusbanuh P. (1973) ka0 MOEMEKOHTEPHjCKU CIIOjeBH, CBPCTaHU y MaHOH. CBU HaBEICHU
ayToOpH yKa3yjy W Ha TOCTOjame MUTHOIEHCKUX TBOpeBHHA. VcTe jemunuie ce Mory Hahu u
Ha OI'K ,,Kpymesan™ 1:100 000, rae cy u3aBojeHe Ka0 MUOLIEHCKO-TUTHOLIEHCKE TBOPEBHHE.
Mebhyrum, Makcumue C, Crojaguuosuh 1, Kypbammja J. (1986) Ha ocHOBy pe3ynrara
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UCTPaKHOT OyIIeHka, Y OKBUPY HEOTCHUX TBOPEBUHA, 11a]y PEBH3H]jY U H3[Bajajy caMO JOHH
U CPebH MHOLIEH.

Jlomr MHOLIEH KOjH je KOHCTaTOBaH HCTPAaXHUM OyIIeHeM TIPeACTaBJBCH je
0a3aJIHOM CEIMMEHTHOM CEpHjOM KOja IUPEKTHO JISKH NMPEKO KPUCTATACTHX IMIKPHIbAIA.
Cepuja mouume ca KOHIJIOMEpaTHMa ca MHTEPKAIMCAHUM TIMHIMMAa ¥ aJeBPOJIMTHMA,
KapakTepUCTUYHE IpBeHe O0o0je KOju OAroBapajy T3B. TPCTEHWYKOj LPBEHO] CEpHUjH
(Anbenxoruhi M, Amnhenkosuh J. 1989). M3Ham oBuX cemuMeHaTta Jie)ke pPa3sHOOOjHHU
TJIMHIM, aJIeBPOJIMTH, MeIIYapyd M CHTHO3PHM KOHIJIomepard. HajBumm HuBom OazanHe
cepuje cy u3rpaljeHu oj CHBHX TJIMHAIIA, AJIEBPOJIUTA, Teldapa 1 nupoknacruta. Onmra
KapakTepucTHUKa OBe OasajlHe cepuje je 3HaTHAa MCIYHAJIOCT CEAMMEHaTa W IPHUCYCTBO
NHPHUTA.

Cpenmsy MuoLeH je u3rpaljeH o KapOOHATHHUX Menryapa M aJleBpOJMTa KOjH YUHE
HOMHCKY CEepHjy, 3aTHM CJIEAW TYPOUAUTCKH KOMIUIEKC €A PUTMHYKHM CMCHUBAHEM
Jamnopa, ajJeBpoiuTa H remdapa. [Ipexo BHX JISKH JaopoBHTa CEpHja, a IOBJATY YHHH
TJIMHOBUTO-IIECKOBUTO-IIUBYHKOBUTH TaKeT cequMeHata. CpeamOMHOLCHCKH CEIMMCHTH
JeXe TPAHCTPECUBHO M JUCKOPIAAHTHO NPEKO JTOHOMHOLCHCKHX CeAuMeHara. Y 0a3aiHoj
CepHjH JIOHOMHUOLIEHCKE CTapOCTH, CIIOjeBH Cy YIJIABHOM HW3BEJICHH W3 TMPBOOUTHOT
XOPHU30HTAJIHOT II0JI0XKaja, TOK CY Y CeIUMEHTHMa CpPEIhel MUOLEHA CJIOjeBH YITIaBHOM
xopuzoHTanHu. Tako a, HeMa CKOPO HUKAKBE CyMIbe Jla M3Mel)y OBHX CeIMMEHTHHX cepuja
MOCTOjH M3pa3HuTa TEKTOHCKO-€PO3UOHA JAMCKOpAaHuuja. VHTepecaHTHO je HarloMEHYyTH Ja
je Ha OI'K ,Kpymesar“ 1:100 000, crparurpadcka jenunuiia kojoj mpumaga JKyrcko-
aJIEKCaHJpOBauyKKH OaceH o3HaueHa 3HakoM M, Pl (maHon u mont), nok Ha jucty OI'K
Iapahun® 1:100 000 B0j oxrosapa apyra damuja cpeamer Muoresa (M)

n 3

Doy 770 2 () a9\ T~y

=———=———PeauoHarHu nym AnexcaHdposay-bpyc

0 5 10 m
1

Ca1. 4. IlIpoduir cpe-OMHOLIEHCKUX KJIACTUTA JokaauTeTa Lll/buBoBo
Jlerenaa: 1. JlexyBujaanu matepujan; 2. bazaana cepuja u3rpahena ox Kpynmuux Ope4oHIHHX KJIACTHTA ca
oyioMnMMa kBapua; 3. CHTHO3pHH KOHIJIOMEPATH KOjH HaBHIIIe Mpeja3e y Menryape H ajJeBpoJnTe.

OBOM MPIITUKOM j€ AeTaJbHO OCMAaTpaH M OMHCaH MpoduiI IyK perroHanHor myTa (P
- 218) AnexcangpoBan-bpyc, Ha ykymHO] nyxwHH of 30 m. Ha ceBepHuM mamgmHama
HUCKOT TuaHuHCKOr Bpxa Jyo (550 m H.B.), y yceky myrta (465 m H.B.), caMy HOJHHY
npopmia guHe 2 m paebene Haciare JAeTyBHjaTHOT MaTrepujana, TPEeKO Mhera JExKH
OpedonaaH KIACTHYHM MaTepHjal ca KPYHHHM OJJIOMIIMMa KBaplid, MarMaTCKUX H
MeTaMopHUX cTeHa, yKymHe neOspuHe 2 m. CaMy noBnary mnpoduiia YuHE CUTHO3PHH
KOHIJIOMEpaTH KOjH HaBHWIIE Tpeyiaze y KapOOHATHe Melrdape W ajeBpoJUTe ca JOoCTa
MyCKOBHUTa (C11. 4.).

Ha ceBeprnom pyOy ypOane Teputopuje AsiekcanapoBna, y Bopjy, myx JokaiHOT
nyTta Asekcanaposail-/lpeHya, Ha yKynHOj JXy»HHH o 30 m OTKpUBEH je MpoQui Koju ce
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Ipy’ka MpaBIEeM HCTOK-3amaa. [lomuHCKM neo cepuje je m3rpaheH ox KapOOHATHHX
CUTHO3pHHMX KOHIJIOMepaTa M nemdapa neossure 0,9 m. [lotom cieaw IiIMHOBUTO-
JANlOPOBUTH TMAKET CeAMMEHATa ca COYMBMMA IUbYHKa yKynHe aebseuHe 1,1 m. [loBnatHu
MaKeT IOYMI-e HEBE3aHWM OpPEUOMIHHMM KIACTHYHUM MAaTepHjasioM, CHIMKATHOI cacTaBa
KOjU HaBHILIC NpeNa3d y HeBe3aH 3a00JbeH MaTepHjal ca BeIMYMHOM ojuioMaka on 20-30
cm, a IPeKo HbUX Hajlexke HUbyHak. /ledsprHa oBor nakera je 3,5 m (ci. 5.).

[IpucycTBO MaHOHCKUX CeAUMEHATa j€ HOBHjUM HCTpaKMBambUMa UCKIbYYEHO, jep Cy
T3B. TAaHOHCKe KOHrepuje mpeactaBibeHe ca Congeria ornithopsis Brus., mpebadeHe y
Cpe/ibH MHOIICH.

Hajmnahu muoneHcku wian y OaceHy ajnekcaHiapoBauke JKyne je Opaku4HU OOHH
capMaT KOjU JIeKH TPAaHCIPECHMBHO W IMCKOPAAHTHO MPEKO CEJUMEHATa TOpe OIMUCAHOT
jesepckor muoneHa. [Ipema (Cresanosuh I1. u ap. 1977) XKyncko-anekcanapoBadku OaceH
ce HaJa3no y3 HeKaJallky 00aly IaHOHCKOT Mopa Te je Moryhe MpaTuTH OJHOC je3epCKUX
npeMa OpakMYHMM  HacllaramMa Kojeé Cy IPeICTaBJbeHE IJIMHOBHTO-IIECKOBHUTO-
IUBYHKOBUTUM cemuMenTuMa nebssuae ox 100 go 200 m.

Ca. 5. lIpodui cperOMHONICHCKUX ceuMeHaTa (JiokajauTeT Bopje)
Jlerenna: 1. CHTHO3pHH KOHIJIOMepaTH M memvapu; 2. I'IMHOBHTO-1anmopoBHTH cequMeHTH; 3.
HeBe3anu KJIaCTHYHM CeTHMEHTH

IManeoreorpagcke kapakTepucTHKe

VY ropmem Toky PacuHe, My MOpPaBCKO-LIyMaIjCKe AHUCIOKAIMje, HA TPAHHUIH
OJIUTOLICH-MHOIICH je aKTUBHpaHa KpylleBadyka Jernpecuja u obpazoBaH je JKyrcku OaceH
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(ArhenxoBuh M. u ap. 1991). Ha ncToky je omnkoJbeH jacTpeOadKuM KOITHOM, Ha 3arany u
JYTy KOTIAOHHUYKUM KOITHOM, JIOK j€ Ha CeBepy KPHUCTAJIAaCTOM IIpedaroMm ojBojeH oJ Beher
nena KpymeBaukor OaceHa ca KojuM je crajao y Be3u Ha mote3y Jomu Crymam—/{omane—
[TaBpan.

ToxoM MuoleHa Ha TepuTOpHjU ajekcaHapoBauke JKyne je mocrojajia KOIHEHa
CpeIHa Yy KO0joj ce, Mo oaroBapajyhiuM KIMMAaTCKUM yCIOBHMa, oOpa3oBaia aedena Kopa
pacmamama ca oaroapajyhoM KoOHIEHTpaijoM ,ipBenurie”. Kopa pacmamama je
o0pa3oBaHa MPEKO KPHCTANACTUX MIKpHibana. COPTHUPAHOCT KIACTHYHOT MaTepujaia H
HauuH I10jaBJbUBaba yKa3yje Ha IOCTOjarse IephHoAa ca WHTEH3UBHOM €pO3UjOM U
JeHyIanujoM ca OyjUYHUM [pPUHOIICHEM KJIACTHYHOI MaTepHjajia y HOBOHACTAIY
Jenpecujy, IpH 4eMy ce ca KJIACTHTUMa NPHHOCH M ,,pBeHmIa.“ OBa IpBeHa cepHja
NPENCTaB/ba MOYCTHH OJCJhaK Yy CENMMEHTAMOHOM IMKIycy y OaceHy. Ilpu crnabibemy
TeOMHAMHUYKHUX IIpoIeca JONIDIO je IO je3epCKor pa3Boja ca TIIMHOBHTO-TIECKOBHTOM
CETMMEHTAIIH]OM.

Tokom capmaTa audepeHInjaTHuM TeKTOHCKAM MTOKPETHMa Cy 3axBahieHH OIIOKOBH
MopaBuaa 1 Ha Taj HaYMH JONA3d OO TPaHCIPECHje BOAA CapMaTCKOI Mopa y CeBEepHE
JenoBe KpyuieBauke aenpecuje. Ca IpoJOpOM THX BOJa H3BPIICHO je M HAcesbaBambe
OpakuuHe (ayHe y oBaj 1eo 3anuBa. Jlurodamnujaine u GayHUCTHUKE OJUIMKE OBOT OaceHa
JI03BOJbABAjy JIa C€ 3aKJbYUH J[a Cy CapMaTCKH CEIMMEHTH TaJ0)KEHH Yy YCIIOBHMa TUIUTKE,
OpakuuHe Boze, MOWTO Cy Y HbHMa HaheHe QoCHIIHE MIKOJbKE KOje KapaKTepHIly BEJIHKY
ocnahenoct (Congeria). Kpajem crapujer capmara J01a3u 10 3HaTHE PErpecHje, Tako Ja je
Beh Ha moveTky manoHa JXKyrncku 6aceH 3ajenHo ca KpyleBaukuM NpunojeH paBHU4apCKOM
KOITHY.

3akbyuak

Teputopuja anekcagpoBauke JKyme, Hako HEOOBOJBHO yCAIVAIICHOT H
JCTepPMUHHCAHOT TEPUTOPHjAITHOT OKBUpA, UMa NeprepaH MOJI0XKaj Y jyTOMCTOYHOM JIeTy
3amagnaor [Tomopasssa. Bben nenrpanan aeo (JKyricko anekcanapoBauku OaceH) OIIIHKYje
crierUYHA U BEeOMa Pa3HOBPCHA Teosomika rpaha W CTpyKTypHO-TEKTOHCKH OZHOCH. Y
cTparurpadckoM moriiery oHa IMpeAcTaBba MOCEOHO HHTEPECAHTaH JIe0 je3epCKOr HeoreHa
cpenuimke Cpouje.

Y CTPYKTYpHO-TEKTOHCKOM IUIaHy Ha HWCTOKY HpHUIafa CpPICKO-MaKeIOHCKOM
KOMITO3UTHOM TepaHy, JIOK 3amajHu 000J] YMHM KOMIIO3UTHH TepaH Bapaapcke 3oHe. C
Jpyre Tadke TieaumTa (IpeMa paHuje YCTaJbeHOM TyMadewy), HCTOYHHU JIeJIOBU
UCTpaXXMBaHE TEPUTOpPHUje MPHIIANAjy MOPABCKO] TEKTOHCKOj jEJMHMIM, a Ha 3amamy
IIyMaJHjCKO] jeauHUIM. Ha OCHOBY HaBENCHHUX W IPYIHX PEJICBAaHTHUX YWIHEHUIA O
(anujasHOM pa3Buhy HEOT€HMX W TIPEHEOT€HHX TBOPEBHHA MOXE C€ 3aKJbyUUTH J1a
MOJJIOTY HEOT€HHX TBOPEBMHA YHMHE KPHCTAJacTH IIKPHJBLM MPOTEPO30MKA U
CEpIIECHTHHUTH ME3030WKa, IOK Kpajle ceBeposamaJHe M jyroszamamHe oOone OaceHa
OTPaHNYABajy jYPCKO-KpEAHN KapOOHATHH CEIUMEHTH U TOPHH-OCOLIEHCKH KIIACTHTH.

VY okBupy camor Oacena je moryhe M3IBOjUTH ABe (halfyje MUOICHA: OB MHOICH
IpelCTaB/beH 0a3aTHOM CEepUjoM KOja JIeKH AUPEKTHO NMPEKO KPUCTANAaCTHX IIKpUIbala U
(damjy cpeamer MHOIEHa KoOja JIe)KH TPAHCTPECHBHO W JUCKOPAAHTHO TIPEKO
JOHOMHUOLICHCKUX ceMeHaTa. TOKOM capMaTa yciie HaJupama Mopa y 0aceH J0Ja3u 10
TaloXKemha OpakKMYHHUX CeAUMeHarta, qa Ou Beh y maHOHy JONLIO 0 pEerpecHje U U3au3armba
LeJIoT MopYYja.
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CONTRIBUTION TO THE STUDY OF GEOLOGICAL SETTING OF
LOWER ALEKSANDROVAC ZUPA

Abstract: Aleksandrovac Zupa represents the example of territorial area with composite geological structure and
furthermore compound geotectonic framework. Due to the character of some formations, framework and time
relation of deformation, these areas belong among the most compound on the Balkan Peninsula. On its territory, the
big and composite structural-facies zones are being confronted and became imbued. In a stratigraphic point of
view, the largest extend have the Miocene deposits that overlain the crystalline schists of Proterozoic.

Key words: geological structure, geotectonic framework, structural-facies zones
Geographical position

Alksandrovac Zupa is a geographic micro-region in the southern Central Serbia (55.968
km?). Specific quality of the physical-geographical position is a macro-geographical affiliation to
Pannonian periphery (central and eastern parts) as also to mountainous Serbia (western parts of
territory); from a sub-regional point of view, dominantly to southeastern part of Western
Pomoravlje (3.787 km®). It comprises the area between: the central ridge of mountains belonging
to Kopaonik group westerly, valleys of the Lower West Morava River and Krusevac basin
northerly, Lower Rasina River and west spur of the mountain of Veliki Jastrebac (1492 m)
easterly and the Middle Rasina River valley southward. There are uncoordinated attitudes
concerning the territorial range of this entity — of about 160 up to 1000 km’ (Milin¢i¢ A. M,
Pecelj M, 2008). Lutovac V. M, (1976, 1980) defined it as a hill-encircled valley of between 200
and 700 m height above sea-level, 17 km length and width of between 11 and 12 km. The most
of the area belongs to drainage basins of Pepeljusa River (L=45 km and F=336 km®) and Rasina
River (L=92 km and F=1.054 km?), the last bigger right tributaries of West Morava River (L=220
km and F=15.468 km?). Above the issue concerning the Zupa area definition Aleksandrovac
Zupa remain the objective and regional-geographical category (micro-region); even so, complex
geological framework and structure contribute to its individuality and recognizability '.

The basin of Aleksandrovac Zupa represents the final southwesterly branch of the more
spacious Kruevac basin and is often being identified with Lower or “Real” Zupa (Milin¢i¢ M,
Sandi¢ D, 2006). The basin is conditionally from an orographic-morphological point of view
homogeneous. Actualy, it can be differentiated into: low mountainous margin westward,
highland-lowland (valleys and hills) areas around the Pepeljusa River and its left tributaries
Velika and Mala Rivers, comprising the morphologically isolated encircled valley of
Dobroljubac in the central part and the plain eastward - the lowest parts of the Pepeljusa River
area with a lowermost terraces (7-15 and 20-30 m) evolutionary are being connected with a
terrace system of West Morava (KruSevac hill). From a geological point of view, basin of
Aleksandrovac Zupa is surrounded with Veliki Jastrebac slopes easterly, southward from
Ljubinci and Majdevo is limited with crystalline schists and gneisses of Proterozoic age, the
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! During the long geological period Aleksandrovac Zupa is being developed under variable palacogeographic and
palaeotectonic conditions. That is why the primary features of its facial and structural units are being affected; the
younger, especially neotectonic movements, have significantly transformed tectonic units, and because of it their
present features are the consequence of the entire geological and palaeogeographical processes.
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western margin is of Kopaonik Mesozoic zone, while its northern periphery is of metamorphic
rocks along the Ridjevstica Zabare stretch (Fig. 1).

Fig. 1. Geographical position of the Lower Zupa
Structural-tectonic features

The area of Aleksandrovac Zupa, from a structural point of view, and within a “Plate
tectonic” aspect in the east belong to Serbian-Macedonian composite terrane while the westward
is of Vardar zone composite terrane (Robertson A, et al 2008). Along the terranes boundaries
mostly covered by younger Tertiary formations, locally serpentine lenses occur indicating the
previous existence of oceanic areas between them (Karamata S, Krsti¢ B, 1996; Robertson A,
Karamata S, 1994).

From the other point of view (Andjelkovi¢ M, 1978) in the east detach Moravidi as a
tectonic unit of T order and Sumadidi in the west as a special tectonic unit of I order. On that
occasion (Andjelkovié M, Andjelkovi¢ J, 1994) take the Morava-Sumadija dislocation as a
demarcation line of these structural-facial zones (Fig. 2).

Fig. 2. Simplified geological map of Lower Zupa with marked tectonic units
Legend: 1. Miocene deposits; 2. Late Eocene Red clastic series; 3. Jurassic-Cretaceous sediments; 4. Middle
Jurassic serpentinisated ultra basic rocks; 5. Proterozoic Crystalline schists and gneisses; VZCT-Vardar Zone
composite terrane; SMCT-Serbian-Macedonian composite terrane; MSD-Morava-Sumadija dislocation; MO-
Moravidi; SU-Sumadidi.

Geological framework

The basement of Aleksandrovac Zupa is of igneous, sedimentary and metamorphic rocks
of different age. The metamorphic rocks have the greatest distribution and are represented by
crystalline schists probably belonging to Proterozoic and Early Palacozoic. At the surface in the
form of lenses and lines are revealed in northern, southern and southeastern margins of basin.

In the area of Lacisled anticline along the regional road (P-119) Krusevac-
Aleksandrovac, in the northern valley side of the Pepeljusa River of about 215 m height above
sea-level, the cross section of tectonically disarranged metamorphic rocks is revealed at a length
of 25 m. The whole series is made of meta sandstones and meta siltstones with a lot of
muscovite and quartz with an overall thickness of 4,8 m and deep angle of 70° toward SW;
folded into the system of tiny folds as a consequence of lateral pressures effect. They are
unconformably overlain with sandy-gravel sediments, while the upper most part of series is of
coarse gravel with a lot of clayey component. The thickness of this package is 40-80 cm (Fig. 3).

Fig. 3. Proterozoic metamorphic rocks unconformably overlain with Miocene clastics (La¢isled anticline)
Legend: 1. Proterozoic meta sandstones and meta siltstones; 2. Miocene sandy-gravelly sediments.

The serpentinisated ultra basic rocks that occur in a narrow zone in northern and southern
margins of the basin is suggested the Mesozoic (Middle Jurassic) age. The western and
southwestern parts of the basin are of Mesozoic deposits with Jurassic and Cretaceous
sediments. Tertiary deposits have been for the long time detached as Miocene-Pliocene
sediments of Pannonian and Pontian according to (BGM Sheet “Krusevac” 1:100 000).

Recently, (Andjelkovi¢c M, Andjelkovi¢ J, 1994) have conducted the revision of Late
Jurassic flysch deposits along the Morava-Sumadija dislocation into the Late Eocene. In this
way, for the first time the Paleogene sediments are detached. Namely, during the Late Eocene, in
the mentioned area the Red clastic series is formed extending southward to KurSumlija. Basic
reasons for the relative age revision of series are the Devonian and Triassic conodonts that were
found, and Jurassic and Early Cretaceous microfauna and an association of Late Cretaceous
globotruncanae in resedimented rocks and clasts. Resedimented rocks of various age indicate that
this clastic series was formed after the Late Cretaceous. (Andjelkovic M, 1994) consider that
Illyrian orogeny had an important part in this region; it was the first orogenic phase after the Late
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Cretaceous when the palaecogeography of Morava palacogeographic province was remodelled,
including the formation of basins in which the Late Eocene sediments were deposited.

(Veselinovi¢-Ciculi¢ M, 1958) indicates the presence of Late Miocene-Pannonian beds,
described also by (Petkovi¢ K, VukaSinovi¢ M, Smiljani¢ R, 1973) as a Lower Congerian beds
considered of Pannonian age. All the mentioned authors indicate also the existence of Pliocene
deposits. The same units can be found in (BGM Sheet “Krusevac” 1:100 000) as a Miocene-
Pliocene deposits. However, (Maksimcev S, Stojadinovi¢ P, Kurbalija J, 1986) by virtue of
exploratory drilling results within the Neogene deposits gave the revision and have detached just
Early and Middle Miocene.

Lower Miocene stated by exploratory drilling is represented by basal series overlain the
crystalline schists. Series is of conglomerates with intercalated shales and siltstones of
characteristic red color corresponding to so-called Trstenik Red Series (Andjelkovic M,
Andjelkovi¢ J, 1989). They are overlained by varicolored shales, siltstones, sandstones and close-
grained conglomerates. The upper most parts of basal series are of grey shales, siltstones,
sandstones and pyroclastics. The general characteristic of the basal series is the significant rock
fracture and pyrite presence.

Middle Miocene bedrock is of carbonate sandstones and siltstones overlain with chaotic
complex of rhythmical alternation represented by marls, siltstones and sandstones. They are
overlain with marly series and clayey-sandy-gravelly set of sediments. Middle Miocene
sediments lie transgressively and unconformably over Lower Miocene sediments.

Fig. 4. Profile of Middle Miocene clastic sediments of Sljivovo
Legend: 1. Deluvium; 2. Basal series of breccialy clastics with quartz fragments; 3. Close-grained conglomerates,
sandstones and siltstones.

Basal beds of Lower Miocene age are tectonically deformed, while Middle Miocene beds
lie mostly horizontally. Thus, there is no doubt of prominent tectonic-erosion discontinuity
between those sedimentary series. It is interested to mention that in (BGM Sheet “Krusevac”
1:100 000) to Miocene and Pliocene (Pannonian and Pontian) belong the stratigraphical unit of
Aleksandrovac Zupa, while in (BGM Sheet “Para¢in” 1:100 000) it is of second facies of Middle
Miocene (*M,).

In such occasion is observed and described in detail profile along the regional road (P-
218) Aleksandrovac-Brus at a length of 30 m. In the northern slopes of low mountainous peak of
Dub (550 m height above sea-level), in the road cutting (465 m height above sea-level), the
profile starts with deluvium of about 2 m thick overlain by breccialy clastics with large fragments
of quartz, igneous and metamorphic rocks of about 2 m thick and pass upward into close-grained
conglomerates, carbonate sandstones and siltstones with a lot of muscovite (Fig. 4).

In the northern margin of urban territory of Aleksandrovac, in Borje, along the local road
Aleksandrovac-Drenca at a length of about 30 m, the section is revealed with an East-West slope.
The series is of carbonate close-grained conglomerates of 0,9 m thick overlained with clayey-
marly set of sediments with gravel lenses of 1,1 m thick. The profile ends with loose breccialy
clastics of silicate composition pass upward into loose rounded clastics with a fragments vary in
size from a 20 cm to 30 cm, overlain by a gravel. The thickness of this package is 3,5 m (Fig. 5).

The latest investigations excluded the presence of Pannonian sediments, because the so-
called Pannonian Congeria represented by Congeria ornithopsis Brus are dated as Middle
Miocene.

Miocene deposits in Aleksandrovac Zupa basin end with brackish Early Sarmatian
underlain transgressively and unconformably over an afore said and described Miocene
lacustrine sediments. According to (Stevanovié¢ P, et al 1977) the basin of Aleksandrovac Zupa
was located alongside the former Pannonian sea coastline, thus it is possible to follow the
relation between lacustrine and brackish deposits represented by clayey-sandy-gravelly
sediments with a thickness of about 100 m to 200 m.
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Palaeogeographical characteristics

In the Upper Rasina River, along the Morava-Sumadija dislocation, at the Oligocene-
Miocene border, KruSevac depression is activated with a basin of Zupa being formed
(Andjelkovi¢ M, et al 1991). In the East is surrounded with Jastrebac land, westward and
southward with Kopaonik land, while northerly the crystalline belt separates it from the greater
part of Krugevac basin; Donji Stupanj-Doljane-Savran stretch was the connection between those
basins.

Fig. 5. Profile of Middle Miocene sediments (Borje locality)
Legend: 1. Close-grained conglomerates and sandstones; 2. Clayey-marly sediments; 3. Loose clastics.

During Miocene, in the Aleksandrovac Zupa area land environment existed, where,
under suitable climatic conditions, a thick weathering crust was formed with a proportional
concetration of “terra rossa”. The weathering crust was formed over the crystalline schists. The
sorting of clastic material and the mode of clastic occurrence indicate the existence of periods of
intensive erosion and denudation, when torrents carried clastic material into the newly
developed depressions, and the carried material included “terra rossa”. Red series represent the
initial division of the sedimentation cycle in a basin. With the abatement of geodynamic
processes began the lake basins development with clayey-sandy sedimentation.

During Sarmatian age differential block displacements of Moravidi caused the ingression
of Sarmatian sea into the northern part of Krusevac depression. In accordance with sea advance
the brackish fauna was settled into the bay. By virtue of lithofacial and faunal features of this
basin it can be concluded that Sarmatian sediments are deposited in the conditions of shallow,
brackish water with a Congeria shells being found. By the end of Late Sarmatian it came to
significant regression and that is why in the early beginning of the Pannonian, Zupa and
KruSevac basins were joined to plain land.

Conclusion

Aleksandrovac Zupa territory, although of insufficiently coordinated and determined
territorial frame, has a peripherally position in the southeastern part of West Pomoravlje. Its
central part (Aleksandrovac Zupa basin) is characterized with specific and various geological
setting and structural-tectonic relations. Stratigraphicaly it represents the particularly interesting
part of lacustrine Neogene in Central Serbia.

Within the structural-tectonic frame eastward it belongs to Serbian-Macedonian
composite terrane, while the west margin is of Vardar zone composite terrane. From the other
point of view (according to former well-established interpretation), the eastern parts of the
studied area belong to Morava tectonic units, and in the west to Sumadija unit.

Pursuant to the mentioned facts above as also the other facts concerning the facial
development of Neogene and before Neogene formations it can be found that the base of
Neogene formations is made of Proterozoic crystalline schists and Mesozoic serpentines, while
the final northwest and southwest margins of basin are marked with Jurassic-Cretaceous
carbonate rocks and Upper Eocene clastics.

Within the limits of the basin it is possible to detach two facies of Miocene: Early
Miocene basal series that lies ingressively and unconformably over crystalline schists and
Middle Miocene facies transgessively and unconformably overlain the Early Miocene
sediments. During the Sarmatian, due to the sea advance into the basin it has come to the
sedimentation of brackish deposits, while in Panonian it came to the regression and uplifting of
the entire area.
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