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Caxxerak : Crparurpacko-naneoHTonomky reoodjekru Crape mianuae ucroude Cpbuje cy 100po pasBHjeHH
Ha HOJPYYjy CPIICKO-Oyrapcke ApikaBHE IPaHUIE e Cy OBOM HPHINKOM H3JBOjeHa TPH NMpodIiIa O H3y3eTHOT
TEOJIOIIKOr ¥ Hay4dHOr 3Hauaja: Jenosuua, Pocomau n CeHokoc. OBH reosolky 00jeKTH MPeiCTaBibajy 3HaYajHe
JIOKAJIMTETE 3@ MPOY4YaBarkhe TPHjaCKHX M JyPCKHUX TEPUTeHO-KapOOHATHHX CeJUMEHATa YMjH je HaydHH 3Ha4aj u3
JIOMEHa TTaJICOHTOJIOTHje, CTpaTurpaduje U CEAMMEHTOIOTHje IMPOKO Mo3HAaT. Linsb oBOT paza je penpe3eHToBame
[JIaBHUX HAYYHHX apryMEHAaTa 3a MHBCHTapUCAE M 3aIUTUTY M3/IBOjEHUX TPAHCTPAHMYHMX I'€ONIOIIKHX o0jeKaTa
KOjH CY jJeIMHCTBEHH 110 CBOM CaCTaBy U CaIpiKajy.

Kbyune peun: Crparurpad)cko-majeoHTONOMKH reoobjekty, ucrouna Cpbuja, TpHjac, jypa, MaJCOHTONIOTH]a,
crparurpaduja.

YBoa

[Tapk mpupoxne Crapa miaHMHa oOyxBaTa TOIpYyYje U3Y3eTHE TIEOJIOLIKE
Pa3HOBPCHOCTH Ha KOME Cy pa3BHjeHM M OYYBaHH KapaKTEPUCTHYHU TNPOQUIH KOjH
penpeseHTyjy reoinomko Haciehe wucroune CpoOuje. M3yszeran reomusep3urer Crape
IUTaHuHe, ynyhyje a ce Kao jeqaH of MOTEHIHjaja pa3Boja, neo moapydja Ilapka mpupome
"Crapa miaHnHA" TPUIPEMH W HOMHHYje 3a TEOmapK, jeAaH ox OpojHuUX mporpama
UNESCO, uume Ou ce IONpPUHENO Mpe3eHTAlMju W 3allTUTH MPEACOHE PasHOBPCHOCTH
(Mujosuh, /1. 2006). OCHOBHM 1IMJb YCIIOCTaBJbalha I'eolapka je OUyBambe I'€OJIOLIKUX U
reoMOpQONIOIIKUX cajpXkaja KOju y capaiiH ca JOKAIHOM 3ajeTHULIOM Tpeba na
MOCITY’Ke Ka0 OCHOBA OJIPYKUBOM Pa3Bojy, a MOCEOHO pa3Bojy TeoTypHu3Ma.

Ha Crapoj mnanuHH, OyX CpICKO-Oyrapcke TrpaHHUIle Cy pa3BHjeHH Tpoduin
THUIICKOT pa3Buha TpUjacKMX W JypCKUX ceAMMeHaTa y arapuma cena Jenosuua, Pocomau u
Cenokoc (ci. 1). Ilpy mUXOBOM H3IBajamy Maxma je mocBeheHa T0OpPO MPOydYCHHM,
MapKaHTHUM MpoQHIMMa IMO3HaTHM U3 0OMMHE TeoJIolIKe uTeparype. Hanase ce y okBupy

" E-mail:
Paj npezcraiba pesyirar HCTpaKHBarba Ha mpojekTy 176008 koju ¢punaHcnpa MUHHCTApCTBO IIPOCBETE U HAYKE
Peny6mmke Cpbuje.
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3oHe Il cremena 3amrTuTe Koja je ycmocTtaBibeHa 1997. rommue, mpormamemem Crape
IUTaHKHE 3a 3amTrhero npupoaHo goopo-Ilapk mpupoze.
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Canka 1. Jlokauuje TpaHCIPAHMYHUX CTPATHIPACKO-TIATEOHTOJIOIKUX 00jeKaTa y aTapuma ceJia
JesnoBuua, Pocomay u Cenokoc, ucrouna Cpouja.

Y pexumy 3amrute Il crenena, yTBphyje ce OrpaHMYEeHO M CTPOrO KOHTPOJIMCAHO
Kopuinheme MPUPOAHUX OOraTcraBa, JOK c€ aKTHBHOCTH Y IPOCTOPY MOTY BPIIUTH Y MEPH
koja omoryhaBa yHampeheme cTama U Ipe3eHTalHjy MPUPOJHOT no0pa 6e3 mociennmna mo
BErOBE PHUMapHE BPSITHOCTH.

OcHuBameM HaIlMOHATHOT caBeTa 3a reoHacinehe CpOuje 1995. rogunae mOKpeHyT je
npojexat Musenmap objexama zeonacinela cpouje Ha penopyKy EBporicke aconujaryje 3a
KoH3epBanyjy reonomkor Hacieha (ProGEO) 1996. rogune. M3aBojeHo je oko 650 objekara
reonaciueha, a 1o caza je 3amruheno oko 80 odjexara (Kapamara, C. 2005).

3Hayaj Bajopu3anuje U KOH3epBanuje reoJIOMKOr Hacjaeha TpaHcrpaHUYHUX
noapyyja

Crene u (1)OCI/IJ'[I/I Kao T'COJIOINKH CIIOMCHHIM HaIC ITIJIAaHCTE HpC,Z[CTaBJ'bajy J0Ka3
TCOJIOIKOI BpEMCHA TOKOM KOjeF ce 3emiba MeHalla MUJIHOHHUMA roanHa. Kao mro jC TO
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CIIy4aj ca apXCOJOMIKUM JIOKATUTETHMA H TEOJIOIIKHA 00jeKTH, CTeHe, MUHEepaId M (DOCHIN
Cy YIpOKEHH U TMpE/CTaBJbajy HEOOHOBJBMBY OAlTUHY KOja NpHUIIaZa YOBEYAHCTBY.
3amTHTa TEONOmKe OAalTHHE y CBHUM HHEHHM OONHIIMMa 3axXTeBa JOCIEAHA W yIOpHA
HACTOjarba BNAZic M HEBIAAMHUX OpTaHW3aIlfja Ha TAaHEBPOIICKUM pa3Mmepama. Takohe
nocToju morpebda 3a moBehakeM CBECTH W BaXHOCTH OYYyBama TEOJIOLIKOT Haclieha.
MoryhHocTr 3a paj Ka OBUM LIMJbEBHMa Ha €BPOIICKOM HHMBOY caja mocroje kopucrehu
Melyyrapoaue opranusaigje y Eponu kao mro cy UNESCO, IUGS, IUCN (Ilapesuh, U. u
np. 2009).

VY mpakcu je Beh mocta BpeMeHa ycTajbeH CTaB Jia 3allTHTa MPHUPOAE MOoApasyMeBa
caMmo 3alTHTy OnoamBepautera. OYHMTO je Ja ce MHOTO BHIIE Maxme mnocsehyje camoj
NPUPOAN ¥ KEHO] 3alUTHTH U 300r TOra je HEONMXOIHO Jia 3alITUTa reoAuBep3uTeTa Oyne
030msbHUje mpomoBHcaHa. [loTpeba 3a odyBameM NpPUPOJE je IMPOKO YKOpemeHa Melhy
O0mono3uMa W OCTajJMM HayYHHIMMa M3 OONAacTH TPHPOTHUX HayKa KOjU HarialiaBajy
moTpe0y 3a odyBameM OHWOAMBEP3UTETAa WTHOPHIIYNM TEOAMBEP3UTET Kao IIOJNAa3HYy
€BONyTUBHY OCHOBY. OdyBame TCOJOMIKMX CIOMEHHKa je "3abopaBjbeHa MOIOBHHA"
samture mnpupome (Sharples, C. 1995). Haume, mnpema Pemberton, M. (1997)
OMOIMBEP3UTET y MOTIIYHOCTH 3aBHCH OJ T'€OJMBEP3UTETa. YCIEIIHA 3aIUTUTA IPUPOAE Y
IEeJOCTH 3axTeBa IOTIYHY UWHTerpanujy u3Mely ouyBama OuomuBep3uTeTa H
reoauBep3urera (Sharples, C. 1993; Stanley, M. 2000).

Konrent o4yBama reosomkor Haciicha ¥ Te€OKOH3epBaIlfje Ce IMOjaBHO HEIABHO
(Sharples, C. 1998; Barettino, D. u ap. 2000; Brilha, J. 2002). OcHOBHH 1B
TEOKOH3epBalMje je HWICHTU(HKAILMja U OYyBambe TIeOANBEP3UTETA, OJHOCHO 3HAUYajHUX
TEOJIONIKMX M TeoMopQoiIomKuX objekata M mpoueca. IbeHW OCHOBHM NPUHLMUIHN Ce
3aCHUBAjy Ha YHMILCHHULM Ja Cy aOMOTHYKE KOMIIOHCHTE >KHBOTHE CPEIMHE IMOJjEeIHAKO
3HaYyajHe Kao U eKOJIOLIKE 3ajeTHHIIe KOje ra HacTamyjy. Jerpananuja cteHa, 3eMJBUINTA U
BOJIa MUMa nupekTaH ytumaj Ha omommeep3uteT (Eberhard, R. 1997). ¥V Eponm, eBpomcka
acolnyjanyja 3a oOdYyBame reosiolmkor Hacieha, ProGeo mnpomoBHIIe HHTErpucaHy
CTpaTerujy reoKOH3epBalyje. YIPKOC TOME, 3aKOHCKE PETYNATHBE CE€ PETKO OJHOCe Ha
3aTHTY reofmBep3uTera. JlocTa reonomkux objekara je (GopMHpaHO y ycIOBHMa KOju
JaHac Buiie He er3ucTyjy. OHM Cy 3HadajHH PEeNUKTH KOjU Cy HEOOHOBJBHMBH. Y IHIBY
OuyBama Halller reoAnBep3uTeTa MopamMo 130ehn uiamM cBecTH Ha MUHHUMYM YHHHOLE KOjH
UX JIMPEKTHO YTPOXKaBajy.

Ha Crapoj Ilnanuau qy* TpaHCTPaHUYHOT MOJpy4Yja ca byrapckom mocToju gocta
JIOKQJINTETA ca BEJIMKMM Treo 3HayajeM kao mro cy Cenokoc, Pocomaua u Jenosuua.
[ocraBiba ce muTame KONMKO je MUpa jaBHOCT MH(pOpMHCcaHa O mUMa? Y OBOM pany je
BPEAHOCT TEONIOLIKOr Hacjelha HaBeACHHXK JIOKAIUTETa apryMEHTOBaHa HA OCHOBY HAy4HOT
U eIyKaTUBHOT HHTepeca. [la umak, moceOHO je HarjalieHa Hay4HAa BPESIHOCT CBAKOT
reoofjexTa y cmuciy Hanuonanue u Mel)yHapoaHe BakHocTH. [Ipenioxenn nHBEHTap
je mpahen ycioBuma u kputepujymuma natum of crpade IUGS u Wimbledon, W.
A. P.(1996).

IIpuka3s reoJiomke rpahe

Y OoKBHpPY pacmpocTpameHNX U (panujalHo pa3HOBPCHUX ME3030jCKHX CeIrMEHaTa
CTapOIUIaHWHCKO-TIopeukor TepaHa Kapmaro-6amkanuma uncroune Cpbuje (Kapamara, C.,
Kpctuh, b. 1996), HapounTo Cy KapakTepHCTHYHE TBOPEBUHE THIICKOT pa3Bmha Tpujaca Ha
nmokanuTeTy Jemosuna u jype nokanurera Pocomau u Cerokoc (ci. 2).

Pannje je oBa 00acT y reOTEKTOHCKOM TIOTJELy cMaTpaHa aeinoM CTaporaHnHCKO-
MopedKe CTPYKTYpHO-(anrjanHe 30HE y OKBHPY jeAWHHUIlE NpBor pema bamkaHmkyma
(AnhenkoBuh, M. 1978). IIpema HOBHjeM cXBaTamy ca acleKTa TEOpPHje TEKOHUKE ILIoYa
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tepan Crapa 1ranunHa-[loped mnpumama ropmem [aHyOukymMy Koju onromapa
ceBeporcrouyHoM neny bamkanckor cymeprepana (Kpctuh, b. u ap. 1996; Haydoutov, 1.,
Yanev, S. 1996), onnocuo Nudpa reruxymy (Tchoumatchenco, P. u mp. 2008).

Tepan Crapa mnanuHa-Iloped MMa Beoma Iyry M CIIOXKEHY I€OJIOLIKY HCTOpPH]Y.
Hajcrapuje crene koje umue je3srpo Crape IJIaHWHE MPHIAAAj)y BHCOKOMETaMOP(HHUM
cTeHaMa aM@uOoNIMTCKE (Qalrje TOpmer MPoTepo3orKa. IIpeko BWHX JIeKEe TBOPEBHUHE
KaMOpujyma Meramopducane y ycioBuMa ¢alje 3eJICHHUX MKpubana. [opmu 1eo
CTapOIUIaHWHCKOT TE€OKOMIUIEKCa je H3[BOjeH Kao HWHOBCKH KOMIUIEKC OpIOBHIIN]YMCKE
CTapocTH, y Oyrapckoj NHO3HAaT Kao Jenrajecka Tpyna WM JelraJecKd KOMILIEKC.
TpaHcrpecuBHO ¥ JMCKOpPJAQHTHO TPEKO WHOBCKOI KOMIUIEKCA JIEKH TOBapHUYKA
BYJIKAHOT€HO-CEIIMEHTHa cepHja BecT(alicke CTapocTH. 3a cama, HHCY YyTBpheHe Hu
(docmmMa oKazaHe CeAMMEHTHE TBOPEBHHE CHIIypCKE M JIEBOHCKE crapocTH. KapOoHcke
TBopeBuHe Ha CTapoj IUIAHMHA HEMajy BEIHKO pachpocTpameme. OuyBaHe cy ¥y
CIIYIITEHUM IpeOeHIMA, JOK Cy Ha MCTaKHYTHjHM MECTUMa epoloBaHe. J[oKoBame TepaHa
Crapa miaanHa-[loped y Tepan Bpmka uyka-Mupod kpajeM TOmer kapOoHa je HaKHAIHO
Outo npahieHo OCTKOJIM3HOHOM BYJIKAHCKOM akTHBHOIINY Ha rpaHuiy kapOoH (BecTdan)-
TepM.

Me3sujcka
ninardopma

¥ CIIIT
*
[

0 100 200km

Cauxa 2. Tepann ucroune Cpouje nzmel)y Me3ujcke miarpopme u Bapaapcke 3one (npema Kapamara, C.,
Kpceruh, B. 1996) ca o3nahenum mosoxkajeM HCTPaKMBAHHX JIOKaaHTeTa (3Be3ga). On HCTOKA Ka 3amafy:
Mesnjcka mardpopma; Kommosntu Tepanu Kapnaro-6ankanuma: BUMT-tepan Bpmka uyyka-Mupou; CIIIIT-
tepad Crapa mianuHa-ITopeu; XT-Xomosbcku tepan; PBOT-repan Panosau-Bnacuna-Ocoroso; CMKT-Cpricko-
MakenoHckH koMno3uTHH Tepan; KTB3-xommosutau Tepan Baprapcke 3omHe.
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TokoM mepma J1oj1a3u 10 00pa3oBama BYJIKAHOTCHO-CEAUMEHTHE CepHje U LPBEHHX
nemdapa. MeljyTum, paHuje H3[BajaHM ILPBEHUM Nemuapd, oja crpaHe Beher Opoja
HCTpakMBaya, y jyroucTouyHoM jeny Crape IUIaHHHE, CBE IO CPIICKO-Oyrapcke IrpaHHIE,
rpeMa HajHOBHJUM HCTPaXKMBamuMa Npunanajy nowem tpujacy (Anbenxosuh, M. u ap.
1996).

Hyx TpaHcrpanudHor nojpydja Ctape IIaHHHE TPUjacKe U JYPCKEe TBOPECBUHE UMajy
BEITKO pacrpocTpamerbe. J(OBOTPHjaCKH KIACTHTH IOCTENIEHO Mpeiia3e M3 MEePMCKUX
LPBCHUX MelIYapa W y JOHBEM JIely CajCKOr MOTKara joll YBEK MMajy KOHTHHEHTATHU
KapakTep. Y TOpHmEeM JIely CajcKor MoTkaTa y mpoctopy CTape IaHWHE Haaupe MOpCKa
TpaHCIpecHja y jesepcke OaceHe Kaja ce, HOPMAJIHO MPEKO KOHTHHEHTAHUX CEeAMMEHAra,
pa3BHja MOpCKa CeAMMEHTalMja. Y KaMIWICKOM IIOTKaTy TEPUI€HE CTCHE IOCTEICHO
npenase y kapOOHaTHE TBOPEBHHE KOje CE HACTaBJbajy U y CPEIEM U IOPHEM TpHjacy
(Anbhenxosuh, M. u ap. 1996).

Ha npodunuma y atapy cena JemoBuma ce Moke NPAaTHTH KOHTUHYHTET Y

CeIMMEHTAIHj! u3Mel)y HOmer, Cpeaer W ropmer Tpujaca yKymHe nedssmHe oko 300 m
(cnuka 3).
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Cimka 3. Jlurocrparurpadgeku cryd Tpujaca y arapy ceaa JejgoBuna. 1, KoHriomepat; 2, KBaplHU
KOHIJIOMepatu; 3, KBapUHHM meurdapu, 4, apKo3HH NeUrYapu; S, JAOJOMHTHYHHM Kpedmaud; 6, memrdapu; 7,
JIMCKYHOBUTH Nel4apu; 8, meckoBUTH Kpeumauy; 9, kpeuwauu; 10, anesponury; 11, rmmnny; 12, riavMHOBUTH
Kpeumsaiy; 13, OONMUTHYHYU TOJOMUTHYHHU Kpeumauu; 14, nomomuty; 15, nanopuu; 16, TpaHcrpecuBHa rpaHuIa;
17, dopamunudepe yommre; 18, anre; 19, Opaxuomomu; 20, mkosbke; 21, racrtpomonu; 22, amMOHUTH; 23,
kpuHouay; 24, dopa.
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Cauka 4. Jlutocrpaturpadgcku cryd jype y arapuma cesa CeHokoc M Pocomau. 1, KOHriIomepaTHyHU
Kpeumany; 2, TIeCKOBUTH Kpeumany; 3, ONTyMHHO3HM Kpeumanu; 4, namopuy; S, ramsny; 6, aneBponutw; 7,
nemraapy; 8, kpeumany; 9, nanoposuTu Kpeumany; 10, kpeumanu ca poxsanuMa; 11, popamunndepe yommre; 12,
6paxuonony; 13, mkosske; 14, 6enemunty; 15, amonunty; 16, diopa.

Jenna o MapKaHTHUX KapaKTEpPHCTHKA OBOT Te0o0jeKTa jecte Oorara M pa3HOBpCHA
MakpodayHa TMpPEACTaB/bCHA OpaxHoOmoJuMa W IIKOJbKaMa OYyBaHa Y PpaslTHYUTHM
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crpaturpad)cKuM  ofeJblMa. JeNIOBUYKM  JOWOTPHjaCKH  KIACTHTH  IIPEICTaBIbajy
KOHTHHEHTAIHE TBOPEBHHE Y YMjH CAacTaB yja3e PyMEHKACTH KOHITIOMEpAaTH KOjH JIexe
TPAHCTPECHBHO MPEKO CTApOIUIAHUHCKOT reoKoMIuIekca. KoHrioMepaty HaBuLIe npesase y
KBaplHE I@emryape, AOJOMHTHYHE Kpeumake M IapeHe nemdape. CpenmoTpHjacke
TBOPEBHMHE aHHM3HMJCKOI KaTa Cy IpeJCTaBJbeHE IUTMTKOBOAHUM Kpeumaluma, JIOK ce Y
JJAIMHCKOM KaTy TaJIOKE JOJOMHUTU M JOJOMHUTUYHHU KpCUhallu. CCHI/IMCHTH TopmeT
Tpujaca cy wu3rpajeHH O Kpedmaka ¥ aJeBpOJIMTa KapHHJCKOT KaTa, I[OTOM CJele
JOJIOMUTH ¥ Kpeurhalld HOPHYKOr KaTa. PeTcku KaT je y OomeM jeny wusrpaljeH of
JOJIOMHTa M Kpeumaka IMPeKOo KOjUX je HCTaJIoOKeHAa CEHOKOCKa LPBEHa cepHja Koja ce
pa3Buja y HOBOHACTAJIOM je3epy Iociie JOHhOPETCKE MOPCKE perpecHje.

Jypcku ceqMMEHTH TpaHCTpaHWYHOTr mojpydja MHppa-reTcke jeauHune cy
OTKPUBEHH Ha mpoduimma y atrapuma ceia Pocomad u CeHOKOC T/ie MOYHEbY TOH0jYPCKHM
KOHTHHEHTAJIHO-MapUHCKUM CeMMEHTUMA (TJIMHLM M eI4apy) ¥ KBapUHUM IelyapuMma.
OBe cemuMeHTe TIOKPHBAjy OpaxWOIMOICKH Kpeumamu Aomer IuieHcOaxa (JIykamcku
OmokimactuaHM Kpeumary) (ci. 5, 1-4). CemuMmeHTammja ce HacTaBjba OEJIEMHUTCKO-
rpudejckuM  ciaojeBuMa (JTamopiM W [IMHOBHTH merryapu) (ci. 5.5). Cpeamojypcku
CEIUMEHTH IOYMIbY LPHUM aJeBPUTCKUM IJHHIMMA Ca CUTHHM IIKOJbKaMa M KPYIHHM
OereMHUTHMA, TTIOTOM ciere neurdapu (Boaenuuku nemrdapu) Gajecke crapoctu (Ci. 5.6).
[Mpexo ®WBUX JeXKEe aMOHMTCKH Kpedmal OaTCKOr W KeJOBEjCKOT KaTa. [ opHOjypcku
CeIMMEHTH MOYHIbY aKaHTHYKHM KpeUmhaluMa OKCHOPACKOT KaTa ca 60raToM aMOHUTCKOM
(ayHOM KOjU Ce HACTaBJbajy y KHMEPHIICKE Kpeumake. Jypcku mpodwmn Pocomaya u
CeHoOKoOCa ce 3aBpLIaBa CHBUM MHUKPUTCKUM U JIMTOKJIACTHYHHM KPEUHALlUMa KOjU HABHIIE
rocTerneHo npenase y 6epujacke cenqumente (Tchoumatchenco, P. u ap. 2006).

W3nBojene nurocTparurpad)cke jeIMHMIE TpHjaca M jype Iy TpaHCTpaHHYHE
obmacTd ce MOry IOpemuTH ca oarosapajyhuM morpaHndHEM npoduiiMa 3amajHe
Byrapcke (Kommrrma, [wHIN) KOjU TpWIanajy jeOUHHIN MAICOTEKTOHCKOT pOBa
Wznpemer; Cy6 (Mudpa-) rercke jenuauie 6amkanckor tepana (Tchoumatchenco, P. 2005).

3akbydak

Ha Crapoj mnanuHH, Ay CpPICKO-Oyrapcke TrpaHuIle Cy pa3BHjeHH OpoQuin
THUIICKOT pa3Buha TpUjacKHX U JypCKUX ceAMMeHaTa y arapuma cena Jenosuua, Pocomau u
CeHOKOC KOjH TpE/CTaBJbajy caMO OKBUP TeOJOIIKHMX oOjexara TepaHa Crapa IuiaHWHa-
[opeu koju npenasu cprcko-oyrapcky rpanuiyy. Kao 3HauajHM JOKJIUTETH 3a IPOYYaBabe
TPHUJACKHUX M JYPCKUX TEPUTEHO-KapOOHATHUX CEAMMEHaTa jeINHCTBEHHUX MO CBOM CacTaBy U
canpxajy, omoryhaBajy mopeheme ca oarosapajyhuM morpanumdHnM npoduinma 3amajgHe
Byrapcke (Kommrruna, ['maimm).

Crpaturpadcko-naneoHTosomkn jJokanutetn Cenokoc, Pocomaua u Jenosuma xao
obOmmm reonacneh)a WMajy BeNHWKY HAay4HY BPEAHOCT jep IMPYXkajy JOKa3ze O TEOJOIIKOM
pa3zBojy oBor gema wuctoune CpoOmje. Kao 3Hauajum (OCHIOHOCHH JIOKAIUTETH
NPENICTaBIbajy NMOBOJbAH IMOJHIOH 33 HCTPAXKUBAKE U enykauujy. OBakBH JIOKAIUTETH CY
PETKH y CBETY M MPE/CTaBIbajy HEOOHOBIBHB Jieo reosomkor Hacieha. C 003upom Ja ce oBu
penukTy He hopMHpajy JaHac, OMIIO KakBa MITETa WK ASCTPYKIHUja OBaKBOI reoHacieha ou
pe3yaTHpana BEeroBUM TPajHUM TYOUTKOM.

3amrTuTa MpUpoJie 3axXTeBa MIMPE MEPCIEKTHBE WHKOPIIOPUPAmEM TIeoJoTHje Y
3aKOHCKE peryjaTHBe Ha HCTOM HHMBOY Kao M OHWOJIOIIKE Hayke. MHOTM M3JaHIM ca
JEIUHCTBEHUM  CTPAaTUIPa(CKO-TIAICOHTOONIKMM — KapaKTepucTukamMa cy omrehenu,
€pOJIOBaHH WJIM TOTIYHO YHHINTEHH. 300r TOra reoJIOIIKe CIOMEHHKEe Tpeba cMmarpaTH
BpEIHUM JIeJIOM YKYIHOT HpHupofgHor Hacieha Hame 3emibe. ['eoamBep3urer Tpeba
Pa3sMOTPHUTH Kao EIEMEHT eyKallrje O 3alITUTH IPUPOJIE U OP>KUBOT Pa3Boja.
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Cuauka 5. 1, Jlykamcku Gpaxuononacku ciojesu. Jloma jypa, Cenoxoc (6pmo Uyhe); 2, JlykambCki OpaxHOMOACKH
cinojeBu. Jlomwa jypa, Cenokoc, (6pno Tpam); 3, 4, Jlykamcku OpaxMOIOACKH Kpedmauu, Jnetab. Jloma jypa,
Cenokoc; 5, I'pyaBacti kpedmanu ca Opaxuomoauma u Oenemuutuma. Joma jypa, CeHokoc. 6, Boxennuku
nenrdapu. Cpenma jypa, Cenoxoc (dhoto U. Lapesuh).
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Abstract: Stratigraphic/palacontological geosites of Stara Planina Mountain in east Serbia are well developed in
the area of Serbian/Bulgarian state border, where with this occassion, three sections of exeptional geological and
scientific interest are selected: Jelovica, Rosomac and Senokos. These geosites represent the important localities for
study of Triassic and Jurassic terrigene-carbonate deposits, for which the scientific value from the domains of
palaeontology, stratigraphy and sedimentology is widely known. The aim of this work is to represent the main
scientific arguments for inventory and protection of detached transborder geological sites that are unique according
to their composition and content.

Key words: Stratigraphic/palacontological geosites, east Serbia, Triassic, Jurassic, palacontology, stratigraphy.
Inroduction

The Nature Park Stara Planina embraces the area of exeptional geological
diversity where are well developed and preserved characteristic sections that represent
the geological heritage of eastern Serbia. Great geological diversity of Stara Planina is
another potencial of a part of Stara Planina Nature Park that can be prepared for
nomination of a Geopark, under one of numerous UNESCO programmes, which will
help presenting and protecting the landscape diversity (Mijovi¢, D. 2006). The main
goal of Geopark establishing is preservation of geological and geomorphological
contents that in interaction with local community is able to serve as the basis for
sustainable development, and especially the geotourism.

At the Stara Planina Mountain, along the Serbian/Bulgarian state border are well
developed sections of a typical development of Triassic and Jurassic deposits in the
district of villages Jelovica, Rosomac and Senokos (fig. 1). During their selection, the
great attention is being dedicated to the well studied, striking outcrops known from the
ample geological literature. They are located within the buffer zone (second degree
protection) established in 1997 by the nomination of Stara Planina for Nature Park. For
buffer zone, it is determined the limited and strictly controlled use of natural resources,
while the activities on land can be performed in the sence of improving the condition
and presentation of Nature Park without affecting its primary values.

By establishing the National Council for Geoheritage of Serbia in 1995, the
project Inventory of the Geoheritage Sites of Serbia is started at the recommendation of
the European Association for Conservation of the Geological Heritage (ProGEO) in
1996. It is selected about six hundred fifty sites of the geological heritage, and about
eighty is being protected (Karamata, S. 2005).
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The importance of valorization and conservation
of geological heritage in trans-border areas

The rocks and fossils as a geological monuments of our planet, represent the
evidence of the geological time during the Earth is being evolved for millions of years.

Figure 1. The locations of trans-border stratigraphic/palaeontological sites in the district of
villages Jelovica, Rosomac¢ and Senokos, eastern Serbia.

As it is the case with archaeological localities, the geological sites, rocks,
minerals and fossils are endangered and represent the unrenewable heritage that belongs
to humanity. The protection of geological heritage in all domains demands the
consistent and steadily efforts of government and non-government organizations on
pan-European rates. There is also the need for the increase of awareness and importance
of geological heritage conservation. The possibilities for work towards these goals on
European level now exist using the international organizations in Europe such as
UNESCO, IUGS, IUCN (Carevi¢, 1. et al. 2009).

In practice, for the long time it is settled the attitude that nature protection
includes only the protection of biodiversity. It is obviously that a great attention is
dedicated to the nature and its protection, and therefore it is indispensable that
geodiversity conservation must be more seriously promoted. The need for nature
preservation is widely rooted among the biologists and other nature scientists that
emphasize the need for biodiversity conservation ignoring the geodiversity on which
this has evolved. The conservation of geological monuments is a “forgotten half “of
nature protection (Sharples, C. 1995). In other words, according to Pemberton, M.
(1997), biodiversity completely depends from geodiversity. The successful nature
protection entirely demands the complete integration among the biodiversity and
geodiversity preservation (Sharples, C. 1993; Stanley, M. 2000).

The concept of geological heritage preservation and geoconservation has
appeared recently (Sharples, C. 1998; Barettino, D. et al. 2000; Brilha, J. 2002). The
main goal of geoconservation is identification and preservation of geodiversity, and/or
the significance geological and geomorphological sites and processes. Its fundamental
principles are based on the fact that abiotic components of nature environment are as
also important as ecological communities living within. Degradation of rocks, soils, and
waters has a direct influence on biodiversity (Eberhard, R. 1997). In Europe, the
European Association for geological heritage preservation, ProGeo is promoting the
integrated strategy of geoconservation. In spite of that, the legislative regulations are
rarely concerning the geodiversity protection. A number of geological sites are formed
under the conditions that at the present time do not exist. They are the significant relicts
that are unrenewable. For the purpose of preserving our geodiversity we must avoid or
reduce the facts that directly pose a threat.

At the Stara Planina Mountain along the trans-border area with Bulgaria there is
a plenty of localities with a great geo-significance such as Senokos, Rosoma¢ and
Jelovica. The question is being raised: At what extent the wider audience is informed
about thereby? In this paper, the geological heritage value of mentioned localities is
argued on a basis of scientific and educational interests. However, this analysis is
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especially intended to emphasize the scientific value of each geosite, in terms of its
national and international relevance. This inventory follows the recommendations and
criteria given from IUGS and Wimbledon, W. A. P. (1996).

Geological setting

Within the frame of wide-spreaded and facial diversified Mesozoic deposits of
Stara Planina-Pore¢ terrane of Carpatho-Balkanides of eastern Serbia (Karamata, S.,
Krsti¢, B. 1996), the special characteristics show the Triassic formations in the locality
of Jelovica and Jurassic ones in Rosomac and Senokos (figure 2).

Formerly, this area from a geotectonic point of view was considered as a part of
Stara Planina-Pore¢ structural-facial zone within the unit of first order-the Balkanikum
(Andjelkovi¢, M. 1978). More recently, from the aspect of plate tectonic theory, the
Stara Planina-Pore¢ terrane is a part of Upper Danubian that corresponds to the north-
eastern part of Balkan super terrane (Krsti¢, B. et al. 1996; Haydoutov, 1., Yanev, S.
1996), and/or Infra-Getic (Tchoumatchenco, P. et al. 2008).

The Stara Planina-Pore¢ terrane has a very long and complex geological history.
The oldest rocks that make the basement of Stara Planina belong to highly
metamorphosed rocks of amphibolites facies of Upper Proterozoic. They are overlained
with Cambrian formations metamorphosed under the conditions of green schists facies.
The upper part of Stara Planina geo-complex is detached as Inovo complex of
Ordovician age, in Bulgaria known as Delgadeska group or complex. The Inovo
complex is uncomformably overlained with volcanogenic-sedimentary Tovarnik series
of Westphalian age. By now, are not determined and palacontologicaly determined the
sedimentary deposits of Silurian and Devonian age. The Carboniferous formations in
Stara Planina are not widely distributed. They are preserved in lowered ridges, while in
prominent places are eroded. The docking of the Stara Planina-Pore¢ terrane to the
Vrska Cuka-Miro¢ terrane at the end of Lower Carboniferous was subsequently
followed by the postcollisional volcanic activity during Westphalian-Permian. During
Permian the volcanogenic-sedimentary series and red sandstones were formed.

Figure 2.-Terranes of eastern Serbia between the Moesian plate and Vardar zone (according to
Karamata, S., Krsti¢,B. 1996). From ecast to west: Moesian plate; The composite terranes of
Carpatho-Balkanides: VCMT-The Vrska Cuka-Miro& terrane; SPPT-The Stara Planina-Porec terrane;
HT-The Homolje terrane; RVOT-The Ranovac-Vlasina-Osogovo terrane; SMCT-The Serbian-
Macedonian composite terrane; VZCT-The Vardar zone composite terrane.

However, the formerly detached red sandstones, according to the most of scientists in
south-eastern part of Stara Planina along the Serbian/Bulgarian state border are
determined with latest studies as Early Triassic (Andjelkovi¢, M. et al.1996).

Along the trans-border area of Stara Planina, Triassic and Jurassic formations are
widely distributed. The Early Triassic clastics gradually continues from Permian red
sandstones and in lower part of Seissian substage still show the continental character. In
the upper part of Seissian, in the area of Stara Planina, it came to sea ingression in
lacustrine basins when comformably over the continental deposits the sea sedimentation
developed. During Campilian, terrigene deposits gradually continue into carbonate



183

formations that are of the same character during the Middle and Late Triassic
(Andelkovi¢, M. 1996).

At the sections in the vicinity of Jelovica village, the continuity in deposition of
Early, Middle and Late Triassic with a thickness of about 300 m can be followed (fig.
3). The one of the striking feature of this site is the rich and diversified macro fauna
represented by brachiopods and bivalves preserved in different stratigraphic sections.
The Jelovica Early Triassic clastics represent the continental formations with reddish
conglomerates that uncomformably overlain the Stara Planina geo complex.

Figure 3.-The lithostratigraphic column of Triassic in the district of the village Jelovica. 1,
conglomerates; 2, quartzy conglomerates; 3, quartzy sandstones; 4, feldspar sandstones; 5, dolomitic
limestones; 6, sandstones; 7, mica sandstones; 8, sandy limestones; 9, limestones; 10, aleurolites; 11,
shales; 12, clayey limestones; 13, dolomitic roe-stone; 14, dolomites; 15, marlstones; 16, transgressive
boundary; 17, foraminifera (in general); 18, algae; 19, brachiopods; 20, bivalves; 21, gastropods; 22,
ammonites; 23, crinoids; 24, flora.

The conglomerates upward grades into quartzy sandstones, dolomitic limestones
and varicolored sandstones. The Middle Triassic formations of Anisian are represented
with shallow water limestones, while in Ladinian the dolomites and dolomitic
limestones are deposited. The deposits of Late Triassic are built up of limestones and
aleurolites of Carnian age, followed by dolomites and limestones of Norian age. The
Rhaetian is in the lower part built up of dolomites and limestones that are overlain with
Senokos red series developed in a newly risen lake after the Lower Rhaetian regression.

The Jurassic deposits of trans-border area of Infra-Getic Unit are exposed at the
sections in the vicinities of villages of Rosoma¢ and Senokos where they start with
Lower Jurassic continental-marine sediments (shales and sandstones) and quartzy
sandstones. They are overlain by brachiopods limestones of Lower Pliensbachian
(Lukanja bioclastic limestones) (fig. 5, 1-4). The sedimentation continues with
belemnitic-gryphean layers (marlstones and clayey sandstones) (fig.5,5). The Middle
Jurassic deposits start with black aleurolitic shales with small bivalves and large
belemnites, followed by the sandstones (Vodenica sandstones) of Bajocian age (fig.5,6).
They are overlain by ammonitic limestones of Bathonian and Callovian. The Late
Jurassic is represented by acantic limestones of Oxfordian age with rich ammonites
fauna that grade into Kimmeridgian limestones.

Figure 4.-The lithostratigraphic column of Jurassic in the vicinities of villages of Senokos and
Rosomac. 1, conglomeratic limestones; 2, sandy limestones; 3, bituminous limestones; 4, marlstones;
5, shales; 6, aleurolites; 7, sandstones; 8, limestones; 9, marly limestones; 10, limestones with cherts;
11, foraminifera (in general); 12, brachiopods; 13, bivalves; 14, belemnites; 15, ammonites; 16, flora.

Figure 5. 1, Lukanja brachiopods beds. Early Jurassic, Senokos (Cuée hill); 2, Lukanja brachiopods
beds. Early Jurassic, Senokos (Trap hill); 3,4, Lukanja brachiopods beds, the detail. Early Jurassic,
Senokos; 5, Nodular limestones with brachiopods and belemnites, Early Jurassic, Senokos; 6,
Vodenica sandstones. Middle Jurassic, Senokos (photo 1. Carevic).
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The Jurassic sections of Rosoma¢ and Senokos end with gray micrite and
lithoclastic limestones that upward gradually continue into Berriasian deposits
(Tchoumatchenco, P. et al. 2000).

The selected lithostratigraphic units of Triassic and Jurassic along the trans-
border area can be compared with adequately trans-border sections of west Bulgaria
(Komshtitsa, Gintsi) that correspond to the unit of Izdremets paleograben of Sub Infra-
Getic Unit of Balkan terrane (Tchoumatchenco, P. 2005).

Conclusion

At the Stara Planina Mountain along the Serbian/Bulgarian state border are
developed the sections of Triassic and Jurassic deposits in the vicinities of villages of
Jelovica, Rosomac and Senokos that represent just the frame of geological sites of the
Stara Planina-Pore¢ terrane that crosses the Serbian/Bulgarian border. As the significant
localities for the study of Triassic and Jurassic terrigene-carbonate deposits, unique
according to their content and composition, they allow the comparison with
corresponding trans-border sections of western Bulgaria (Komshtitsa, Gintsi).

The stratigraphic-palacontological sites Senokos, Rosomac and Jelovica have a
great scientific value because they relieve the evidences of geological evolution of this
part of eastern Serbia. As a signifacant fossil bearing localities they represent the
suitable area for research and education. These localities are rare in the world and
represent the unrenewable part of geological heritage. Concerning the fact that these
relicts are not forming nowadays, any kind of damage or destruction of such geo-
heritage would result of its permanent loss.

The nature protection demands the wider perspectives by incorporating the
geology into legislative regulatives at the same level as biological scienses. Many
outcrops with unique stratigraphic-palacontological features are damaged, eroded or
complete destroyed. Therefore, the geological monuments should be considered as a
valuable part of the entire natural heritage of our country. The geodiversity should be
considered as an educational element of nature protection and sustainable development.
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