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PE3YJITATH CIIEJJEOMOP®OJIOHIKNX HCTPA’KUBAIbA HA KAMEHOJ
IT'OPU N IIETIHBHU (JYTO3AITAIHA CPBUJA)

JIPATAH HEIIMR', MUJIAH PABPEHOBIR

'3a600 3a sawmumy npupode Cpéuje, Paona jedunuya Huw, Boxcoa Kapahopha 14/2, Huw, Cpbuja
2 .
“Vuuseepsumem y beoepady — Pydapcko-eeonowxu ¢paxynimem, Bywuna 7, Beoepao, Cpouja

W3Box: V paly Cy IpHKa3aHH pe3yJTaT CIeIeoMOP(OIOMIKHX HCTpaXiBama Ha moapydjy cena Kamene I'ope u
nenpecuje Iletwe, npeneonnx uenuna Jabyuko — babuHcke moBpum Ha KpajibeM jyrosamnany CpOuje y3 rpaHuiy
ca Ilpaom T'opom. OBu pe3ynTaTu Cy M3HETH KpO3 MPHKA3 IPEJEOHHX OIJIMKA MPOCTOpa, METOMOIOTHjE paja,
OMNIUTUX CIENCOMOP(OTOMKUX H MOPHOreHETCKHX OJUIMKAa HCTPAKMBAHUX CIEJIeoNomKux objekara. [ToceGHO
3HAYajHU PEe3y]TaTH Cy MOCTUTHYTH Ha moapyd4jy IleTme rae cy ucrpaxupaHa aBa neliMHCKa CHCTEMa, CHCTEM
Tlerwanckux nehuna nyxuHe 551 m u jamcko-nehuncku cucrem KypToBe jame nyxuHe 650 m, CUIYpHO jenaH ox
3HaYajHUjUX CIIeNIeoNomKkuX o0jekara CpOuje. Ha monpydjy Kamene I'ope ncrpaxkuBaHa Cy TpH jamMcKka 00jekTa,
Benuka u Mana MyjoBa jama u jama beznan. PeanuszoBaHa MCTpaxuBamba MMajy KapakTep OMIUTUX MOYETHUX
CIICJICONIOIIKHAX HCTPAXKHBAKa KOje TpeOa HACTABUTH y HAPESAHOM MIEPHOLY.

Kibyune peun: cneneomopdoronika uctpaxxusama, Kamena [Nopa, [letwa, jyrosananxa Cpouja
YBoa

Kamena I'opa je ceocko Hacesbe U MpeIeoHa IeNInHa Ha KpajibeM jyroszamnany Cpouje
y3 rpanuiy ca Lpaom ['opowm, y jyroucrounom nemy Jabyuko — babuncke moBpmm. [letma
j€ IINTKa epo3uOoHa JeTpechja ca CHCTEMOM BHIIEe IOHOPHHIIA KOja ce Haja3l Ha KpajibeM
jyroucroky Jabyuko — BaOuHCKe MOBpIIM, Ha Jeily I/Ie Ce OBa IOBPII 3aBpllaBa IMpeMa
npoctpanoj nonuan Jluma. Ilpeneo momenyTe moBpm oaroapa BucopaBHH BucuHe 1200-
1500 m u3mehy monuua Jluma y Cpouju u Heorune y Lpuoj I'opu. OBaj npeaeo je u aeo
cpemmer [lonuMmiba, MPOCTOPHE IEIMHE Y OKBHPY ciuBa Jluma m3melyy bujenomnosbcke u
ITpujenosbecke kommue. HajOmmka rpajacka Hacesba OBOM MpocTopy cy Ilpujemosse u
Bponapeso.

Jeo Jabyuko — badbuncke nospiu y npezeny Kamene ['ope u I[letme, anu u ceBepHo,
10 TJaBHOM TpaBIly MNPOCTHpama IOBpIIM, u3rpaeH je o NajIe030jCKUX HHCKO
MeTaMOp(UCaHUX LIKPHJballa ca MEPMEPUMA, TPHjaCKHX CHJIMIHMKIACTHTA M Pa3IUYUTHX
Kpeuhaka I0 cacTaBy M CTPYKTYpH, Kao M KOMIUIEKCOM CTEHa ,,lIOpUPUT-POKHAUKE
¢dopmanmje”. Hajsehe pacmpoctpamemne nMajy CI0jeBUTH M MACHBHU KPEUHAIN CPEAber 1
TOpHET TpHjaca y KOjuMa Cy Pa3BHjeHH MHOTH oOnmmm Kpaca. Hammm mcrpaxuBameM
obOyxBaheHO je HEeKOMMKO OOJHKa IMOJ3EMHOT Kpaca OBOT Iperera, mehnHa u jaMa, IITo je
caMo Jeo BpJIO pPa3BUjEHOI Kpaca ca BHUILIE JECeTHHA YIJIABHOM HEUCTPAKEHUX
cresneosonkux odjekara. OBa ucTpaxkuBama cy palena y nepuonay 2008. — 2010. roaune, a
peaM30BaHa Cy Yy CKIOIY OOMMHHMX OHMOCHENCOJOMKHX HCTPAXUBAaHa OBOI IIPOCTOpA.
MoTHB 32 HOKpeTame CresieoMOp(OIONIKMX UCTpaXKHBambha OUO je CIIO3Haja YHILEHUIE O
pa3Mmepama, 3Ha4ajy U MOP(OTEHETCKO] CIIOKEHOCTH oOOjekTta y mpeneny Iletme ca
KyproBom jamom u Ilermanckum nehunckum cucremom, anmu u Ha Kamenoj I'opu ca
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MyjoBuMm jamama u jamoMm be3maH, Ha kojuma cy paleHa merasbHa crmermoMopdoionrka
Mepera, Kao U YHIbEHHIIA JIa je OBaj MPOCTOP CIIENICOJIOIIKA TOTOBO HEUCTPAXKEH, Maja O
W3BECHUM CIIEJICOJIONIKMM HCTpaKuBamuMa cBerode HarmomeHe @Depka I[llantuha y
HayuHoM paxy u3 1981. romume (Santi¢ F., 1981). Tlpema HamuM ca3HAmHMa, OCHM
HOBUjUX Ouocneneonomknx ucrpaxuBama ([laBuhesuh /. m ap., 2011) u nomenyTux
paHujux nctpaxuBama (Santi¢ F., 1981) Ha npocropy Kamene T'ope u IleTme Huje Guito
JIPYTUX CIIENEOJIONIKUX HCTpakuBama. [lopen nomeHytux oOjekara, Ha noapy4jy Kamene
I'ope pexorHOCIMpaHO je joIl HEKOJUKO 00jeKkara, Tako Ja je 3a calia Ha OBOM IPOCTOpPY
mo3Haro 11 cmemeomomkux oOjekata. On ob0jekata KOjU Cy MEpEHH CBaKakKo je
Haj3HaYajHUju cucTteM KyproBe jame uuja creaecoMopdosonika HCTPaKUBamba HHUCY
3aBpIlEHA U KOJU je CBOjUM JMMEH3MjaMa M pa3Mepama JICTIOHOBaHE CHI'€ CUTYPHO jellaH OJ1
3HAYajHUjUX CHENCOIOMmKNX objekara Cpouje.

Onmre npeneone onnke Kamene I'ope u Iletme

Kao 1o je mperxoxHo nomenyto, npeneo Kamene I'ope u [leTme ogrosapa kpajmem
jyrouctouHom neny mpoctpaHe JaOyduko — babuncke mospim, kojy J. Lsujuh (1924)
H37Baja Kao EKBUBAIEHT 3/IaTHOOPCKE MOBPLIM Yy OKBHpPY HOCIESOHUX CEBEPOMCTOYHHX
orpanaka Jlunapcke Bucuje. OBaj npoctop npunana u rpynu CTapoBlallIKuX IUIaHWHA, KOje
ce MoceOHO OJUTUKYjY PAa3BOjeM MPOCTPAHUX TUNIAHMHCKUX BHCOPABHHU.

Ca. 1 Ilpersenna kapra mupe okojune Kamene I'ope u Ilerme (R=1:300 000), ca nperJieTHOM CKHLIOM
1mos0:kaja oor npocropa y Cpouju.

Jabyuko — babmucka moBpm y mpeneny Kamene I'ope u Ilerme mma oapmnmke
BUCOpaBHH, IMCELHPAaHE XyMAaCTHM KpEUmhadyKuM TIJIaBHI[aMa, Koja ce MpeMa OKOJIHUM
JoJMHAaMa, nputokama Jluma u ‘DBeoTuHe 3aBpiuaBa €po3MBHHMM OJCElIMMa M IMaJdHAMa
yCeUYeHHM Yy TpHjacke Kpeumake u MeramopdHy mnaneo3ojcky moauny. OBO je mpezeo
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NOKPUBEHOT 3€JEHOI Kpaca ca MpPOCTPaHHM CMpUYeBHMM M OyKoBHM Imymama. Y
TEOTEeKTOHCKOM CMHUCIy OBaj MPOCTOP je cMemTeH y yHyTpammke Jurapune (Cuxomek b.,
1976,), y Jlumcky 3o0ny (AnhenkoBuh M., 1982) mnu dypmutopcky 30my (JumurpujeBnh
M., 1995). Ca ceBepoucroka oBaj TepeH ce rpaHudu ca OQUINTCKOM 30HOM Koja je
HaByaueHa npeko JypMmuTopcke 30He. Y Ipejieiy HOBpPIIM TpHjacka Kpedmauka cepHja
nebena je HEKOJIMKO CTOTHHA MeTapa, IITO ca €PO3MOHOM NoTcedeHomy Kpeudmbadke
noBJIaTe OBOT jAena JIuMcke ToJMHE OBOM TIpeJieNty /aje OJUIMKe IUTUTKOT Kpaca. [locebHo cy
3HAYajHEe II0jaBe CpPEAbe TPHjACKMX M3JIMBA MarMaTHTa Yy OKBUDPY KpeumhayKke cepuje
(CKusasmeBuh M. u ap., 19846) Koje cy moBese 10 pa3Boja KOHTAaKTHOT M 0CaMJBEHOT Kpaca.

CBu criesieosIomKkl 00jeKTH Ha KojuMa cy paljeHa aerasbHa creneoMopdoiomka
HCTpaKHBaba YCEUCHN Cy y MACHBHE Kpeumake cpeamer Tpujaca (Zivaljevié M. i dr.,
1984a). CTeHe OBOT TIpOCTOpa pajdjaTHAM IMOKPETHMa WHTE3UBHO cy ucmynane (CHKOIIeKk
B., 1976a) ca nomMuHAaNMjOM MYKOTHHA AMHAPCKOT WIH JIOHTUTYIWHATHOT TpaBlia, ald U
3aCTyMJbCHOIINY MONPEYHUX WIM TPAHCBEP3AJIHUX IyKOTHHA, YNPAaBHHX Ha OBaj IpaBall
(Santi¢ F., 1981), mro oxcTyma o OMIITEr TPEHJA Pa3Boja HEOTEKTOHCKE aKTHBHOCTH Ha
npoctopy Cpbuje (Cuxoiiek b., 19766).

MertopoJioruja paga

CrieneomopdoJtolika HCTpaKUBamka Ha TepeHy cy pajeHa KIIAaCHYHUM IOCTYIKOM ca
y3UMameM elieMeHaTa IyXKHUHEe, a3UMyTa, Haruba U 60YHHUX JUMCH3HUja MOI3EMHUX KaHaa y
Kpacy (IIMpHHA W BHUCHHA), OJHOCHO Ca OBaKO NPHUKYIUBEHHM MOAalHuMa u3pahuBaHe Cy
CKHUIIE CIIEJICONIOMIKUX OO0jekaTa MeToqoM olapama paBHM Harmba IO XOPU3OHTAIHO]
MIPOjeKIHjU Kako Ou ce JoOwuiie BepHEe MpecTaBe MpaBlia H pa3Mepa mpykama nehHHCKHUX
kaHaia. OCHOBHH €JIEMEHTH NIPUMEH-CHE CIIENICOJIONIKE MeopoMeTpHje cy MepeHH moMohy
IUTacTHYHE Tpake ayxkuHe 30 Merapa 3a OCHOBHE IPABIIe-BIaKOBE, TOK Cy OOYHE ANMEH3H]je
KaHata ojpehuBaHe IlACepCKHM JajbUHOMEpoM. EnemeHTH asumyra u Haruba cy
onpehuBaHM CTaHAAPIHUM T'E€OJIOUIKMM KOMITACOM, Ta4HOCTH 10 y creneH. [lopen oBor
OCHOBHOT' TIOCTYIIKa Ha TEPEHY Cy MOBPEMEHO y3MMaHHW €JIEMEHTH TpyKamkba W Haruba
MyKOTHHA, OeJeKeHa Cy KBaJWTATHBHA JIMTOJIOIIKA CBOJCTBA Kpeumaka, MOP(OJIOIIKE
OJUIMKE TIOJ3eMHUX KaHajla, CeKYHAapHO MCTajloKeHe IeinHCKe cure, U3BECHA 3alaXama o
KPUNTOKIMMH M HHU3 Jpyrux napamerapa. Creneosomku O0O0jeKTH Cy YIVIaBHOM
MPOHAJIAXKEHH Ha OCHOBY aHKETHPakha JIOKATHOT CTAHOBHUILTBA M OCKYIHUX JINTEPATyPHUX
n3Bopa. Ilozunuje ymasa cy onpehusane cranmapmauMm GPS ypebhajem, Taunoctu no y
HEKOJINKO MeTapa.

Cucrem [Hermanckux nehuna (Beauka u Mana nehuna)

[Ipeneo [letme oaroBapa MIMTKOj KOHTAKTHO] IENPECH)H HA KPajlEM jyTONCTOYHOM
ey Jabyuko — babmucke moBpmu. OBy JenpecHjy OIOBPXKYjy Ha CeBepy Kpeumadka
y3Buewma bagam (1246 m) u 3eunja riaea (1272 m), 1ok ce Ha jyry n3jBaja BUILE BPXOBa
u3rpaljeHUX OJ PHOJIMTCKUX CTeHa, BHcuHe 1297-1302 m. M3 mpaBiia OBHX MOTOEHX
BPXOBa, YIJIAaBHOM Ka CEBEpy, OTHYE Yak MeT MambHX ITOHOPHHIA KOje IIOHUPY Ha KOHTAKTY
WM y KpeumwanumMma noaune banma n 3eunje rnaBe. Hekonuko pecetmHa MeTtapa of
HajUCTOYHUjEr IMOHOpa Mo npaBuy kpahe ,.cnene nonuHe™, Hanaszu ce ynaz y Beamky
nehuny Ha npubmmxao 1136 m H.B., WITO je W ommTa BUcUHA J1HA [leTmaHcke nenpecuje,
He padyHajyhu ceKyHaapHa ynyOsbera Ha BpTadaMa M oHopuMa. Jyrouctouno ox Benmke
nehune, npubmwkHo Ha 160-170 Mmerapa Hanasu ce yna3 y Mamy mehmny. Ose nBe,
Hau3riea HezaBUcHE nehuHe, moBe3aHe Cy CycTeMOM NEhMHCKHX KaHana, Tako Ja ce 110
CHCTEM OBHX MOJ3EMHUX MIyIUbHHA n3aBaja kao Cucrem Ilermanckux nehuna, kako cy ra
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u3BOjuM M mpBu  uctpaxuBaun (Santié F., 1981). HammuM crieneoMopdonomKum
UCTpaXUBakMMa NpeMepeHo je 551 m mox3eMHHX KaHajla y OBOM CHCTEMY, O d4era y
OKBUpPY Moporomike nenuHe Bennke nehmae 236 m xaHana (e10BM U ca JUMEH3HjaMa
Burnena), y Cucremy Criojux kanaia 276 m u Ha Maoj nehnau camo 39 m.

.'lln‘uynlla .

Cucrem
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Cucrem Ierwmanckux nehuna
Beauke n MaJjie nehune b Mana
MJaH 1\.;. nehnua

Ci. 2 Ilnan cucrema Ilermancknx nehuna. Odjammeme: 1-Harnd, naJuHa Ha NOBPIIHHH TepeHa, 2-0/IceK
H3HAJ yJa3a, oJceK YONIITe H MyKOTHHA Y TABAaHWIH (BHIIM HHUBO), 3-aHACTeMO3e M NMpaBal NUPKYyJIaluje
Ba3lyxa, 4-BUIJIe/, S-IpUOIMKHO, INMPH HHBO KAHAJIA H KaHAJ 3acyT KJIATHYHHM ceHMeHTHMa (3K), 6-
KPYNHH KJACTUTH (0JJOKOBU M APO0MHA), 7-CHTHH KJIACTHTH (XyMuUHUUMPaHa 3eM/ba WU INIMHA), 8-MOHOP,
9-nepujoau4uHo jesepo.

Beanka nehuHa je y BUIy BETUKOT TYHEJICKOT KaHalla OTBOPEHOT Ha ylla3y W Ha JIBa
MPOCTpaHa BWIJICAA, TCHEPATHO YIOPEIHWYKOT TpaBlla Mpyxkama. JuMeH3uje KaHajla cy
MMIIO3aHTHE ca IMUpWHOM ox 5 1o 18 m, omHocHo BucmMHOM 2-8 m. IlocebHO Cy
MMIIPECHBHA J[BA BUTJIENIA, O KOjUX MPBHU 10 Haruly cuiapa uMa Ay>KHHY 22 m, TOK JPyTH
“Ma IIUPU TPEYHUK oX 26 m. Y ceBepo3magHoM 3UAy IPBOT BHIVIEAa KOHCTaTOBAaHE CY
[IEMEHTOBAHE Haclare IpoOHHe, BEPOBAaTHO TPAHCIIOPTOBaHE (HIyBHjaTHUM IPOIIECOM, IITO
yka3yje Ha Moryhu npasar crapor nonopa. [lon rinaBHor kanana Benuke nehune nokpuseH
je IpoOuHOM, a Yy je[HOoj Tnhoj AeTpecrju KO yliasa jaBjba Ce M MEPHOANTHO Yje3epaBame
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BoJie. OBO MMOTOE BEPOBATHO Y YCIIOBUMA IIOBOAK-A Kajla TIOHOP HCIpe] yiia3a He MOXe 1a
IIPUMU CBY BOZy KOja ajbe OTHYe Ka nehnnu. Y okBupy Bennke nehnHe Bajba IOMEHYTH U
jenan 604HM KaHan ca qBOpaHOM BucuHE 11 m, Hemro ucnpen apyror Burneaa (Ci. 2). Y
MOP(OreHEeTCKOM KOHTEKCTY T10JI0Ka] OBOT OOYHOT KaHaia ca ABOPAaHOM 3acajia je HejacaH.

¥ .'lil.l‘lr‘

Maaa nehuna

Paceann
oTeek

-—

v

Banein msini

Cymeme

50 m

Yaayaun npodua (B-I') Cucrema Cnojunx kanana

Viayaun npodui (A-B) Beanke nehune

Mepmoamsmn jeiepo

1o Iy KOTHIE

Cymene

Yo

¥Y3ayxuu npopuaun Cucrema Ierwancknx nehuna
A

Beanka nehnna

Ca. 3 Yanyxuu npopusin Cucrema Ilermanckux nehuna. Y3ny:xxuu npopua Bennke nehune (A — B),
VY3ayxun npodpua Cucrema cnojHux kanana (B — I'). O0jammeme: 1-KpynHH KJIACTHTHT (0J0KOBHM H
JIpoOHMHA), 2-CHTHH KJIACTUTH (3eM/ba WJIH IJIHHA), 3-MaCHBHHU KpeumaK.

Mana mnehmHa y MOpQOIOMIKOM CMHCIy HAJIUK je OKAalHWHCKOj IIyNJbHHU
JYTOHCTOUHE OpjeHTaIlrje, OJHOCHO IyxuHe 25 m. O oBe ynasHe IIyIUBMHE OfBaja ce
kpahm © [ecreneHTHH, APOOMHOM 3acyTH KaHaJ, Kao W jyroszamaaHo jemaH Bucehn
€pO3UBHO-CTPYKTYPHHU KaHAJ KOjH je yna3 y cucreM CIojHHX KaHaua.
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Cucrem CnojHuX KaHajda y MOp(HOTEHETCKOM KOHTEKCY je HajHHTEPECAaHTHHjU Je0
[Merwanckor cucrema. Ox nmoMmeHyTor kanana y Manoj nehunu CUCTEM CIIOJHUX KaHalla ce
Ipy>ka 10 UCHpe Ipyror BUIIIeAa rae ce oaBaja ox Bemmke nehune (Ci. 2). OBo je cucrem
¢parMeHata epo3MBHUX W CTPYKTypHHX KaHaja 3HAYajHO M3MEH-CHUX WHTE3MBHOM
panujaJHOM TEKTOHMKOM ca T0jaBamMa BHIIE OJiceKa, OOUHHX, YIIIaBHOM JAPOOWHOM 3aCyTHX
KaHaJla WK 110jaBa Pa3Boja ePO3UOHUX U IMYKOTHHCKUX IIYIIJbUHA y 1Ba HHUBOA. OUHUIJICIHO,
OBO je CHCTeM HeKaJa jeIMHCTBEHUX epO3MOHMX NEehMHCKUX KaHana 3Ha4yajHo
JCHUBENUCAaHUX W (ParMEHTHUCAHMX TEKTOHCKMM mporecoM. OBakBe MopdoreHercke
OJUIMKE CUTYpHO YKasyjy JZla je TEeKTOHCKM Iporec Ouo axkrtuBaH Ha Beh moctojehoj
€PO3MOHO] TOA3EMHO] Kpamkoj MOP(OJIOTHjH. Y CaBpEeMEHHM YCIOBHMAa OBH KaHAIH Cy
3axBalieHH MpoliecuMa JISIOHOBaka CUre U KJIACTUYHHX Hacyiara 6JIOKOBa U IpOOHHE.

Wcnpen n3naza y Many nehuny u3 jegnor 6ouHor kanana oceha ce mpomaja, mro je
MOKa3aTesb J1a OBaj KaHaJl KOMYHHIMpa ca IOBPIIMHOM. Bpeny momeHyTH M mpodun Ha
jemHoM OOYHOM KaHAIy Y CPEAMILIEGEM JIeNly CUCTeMA, TAE Ce 10 XOPH30HTAIHO] IyKOTHHU
W3/Baja IeBaCTH KaHaN NpeyHHka 1,5 m, ca aHacTeMo3ama IO IpPaBIly XOPU30HTAJIHE
nykoture (Cn. 4). OBo je jemaH o IMOKa3aTe/ba WHHIIMJATHUX YCJIOBa T'€HE3¢ pa3Boja
nehMHCKUX KaHaia, 0IHOCAa €pO3HUje U CeKYHAAPHUX CTPYKTYPHHUX CBOjCTaBa.

Ha oBoM HHMBOY MCTpa)XKHBAa4yKOTI HOCTyIKa 3a IleTmaHcku mehuHCKH cucTeM Moe
Ce TPETIIOCTABUTH Jla OJroBapa TEKTOHCKAM MPOIECOM 3HAYAjHO PA30pPEHOM MOHOPCKOM
cucTeMy y OKBUpY moHopHuna Iletmancke aenpecuje. Ha ocHOBYy oBOT mpoucTHYE 1a Y
TEHEeTCKOM CMHCIIy OJroBapa BaJO3HUM YCIOBMMa reHede. Ma KOJIHMKO TO H3IIIENANOo
OYMIJICJIHO TO MHUTalky BaJO3HOI MOpeKia nehinHe, jelHO je CHUTYypHO, OBaj CHCTEM je
nporiao Kpo3 (Ga3y MHTE3MBHHX TEKTOHCKHX IPOIEca KOjH Cy ra 3Ha4ajHO MOP(ONIOLIKK
M3MEHIJIH, [0 YEMY je OBO HEMOCPEIHH MOKa3aTesb BEJIHMKE CTAPOCTH cuctema. JleTasbHuja
UCTpaXMBamka HEOTEKTOHWKE Ha OBOM IOJAPYYjy, ald M y camoj nehuHu, nana 6u MoxnIa
HEKe XPOHOJIONIKE M TIeHETCKe OKBUpPE mporeca KOjU Cy YYSCTBOBAJIH Y HACTaHKY
[NeTmaHckor cuctema.

Mpopun b

— +
nummja:mu IFCHETCKH HHBO I

Ipodua A
e

HHEBO
ACNOHOBALA
cure

XOPHIOHTAIHA MYKOTHHA

[ I | I T T 1
1] 1 2 3 4 5 6m

Cia. 4 KapakrepucTuunu mnonpeynn npopunn nehmncknx kanana y Cucremy Ilermanckux nehmna
(ITpogua A) u Kyprose jame (Ilpodua B), koju yka3yjy Ha HuHULIHjaJHe ycjI0Be reHe3e nehunckux cucrema.
Ofjammeme: 1-MaCHBHH Kpeumak.

KyprtoBa jama

KyproBa jama Hamasm ce ceBepHO of Bpxa 3eudja rimaBa (1272 m) Kpeumadkor
y3Bumiewma m3Haj aenpecrje [letme. OBO je CUTYPHO jeaH oJ 3HAYAjHUJUX CIEIICOTOITKUX
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objexkata y kpacy CpOmje. 3Hauaj oBOr 00jeKTa Orjiega Ce y BEIHKOj MOp(doIomKoj
Pa3HOBPCHOCTH, OOraTCTBY M JUMEH3HjamMa NehMHCKe CHre MpeacTaB/beHe OCUM KIACHYHUM
HAaKUTOM (CTaJarMHTH, CTaJaKTUTH, Jpamnepdje, CaluBH W APYro) M BpJO Ooratum
600muaBUM M KPUCTATHUM KOHKpEIMjaMa U XeNaKTUTHMa KOoje TI0 pa3Mepama IpeBa3uia3e
CBE IIITO HaM je 70 caxa y kpacy CpOuje OMIo mo3HaTo. 3UI0BH TJIABHOT M BHUIIE OOYHUX
KaHajla Ha JIy)KMHHU O]l BHIIIE CTOTHHA MeTapa IMOKPUBEHU Cy OBUM HakuTOM. Jlpyru 3Hauaj
KyptoBe jame je myxuHa M BEIMYHMHA IOJEAMHHMX LEIUHA FHEHOT TOA3EMHOI cucTema. Y
JocalallllbiM HMCTPaKUBamkUMa T03HaTo je oko 650 m jamcko-mehmHcknx kaHama ca
YKYIIHOM AyOWHOM OBOT cuctemMa oj 77 m, Maga Tpeba HarmoOMEHYTH Ja CIeJIeoMO-
pdoromka HCTpaKMBamkba HUCY 3aBpIICHa U J1a je HeroBa CTBapHa Jy)KMHa CHTYpHO Beha.
Kyproga jama je 3Ha4ajHa y MOP(OTEHETCKOM CMHCIY Kao CIIEICONIOMKH 00jeKaT JIoIupaH
Ha KpedmhavyKoM Y3BHIICHY 3eurja IiiaBa, BUCOKO M3HA] PELEHTHHUX OJHOca (yBHO-Kpaca
KoHTakTHe [leTmaHcke nenpecuje.

KyproBa jama ce cacroju w3 Bume MOpP(OIOMIKMX IIETHMHA KOje YHHE YJIa3Ha
Jempecuja ca YJa3HOM JIBOPaHOM, 3aTuM IieHTpanHa Beauka nsopana u /[BopaHa ca
0J10KOBHMA O KOjuX ce ojaBaja Tpeha Mmopdooiika renuHa Kyprose jame, riIaBHE KaHAJ.

VnasHH nmeo je calaMameM CTBOpEHa JIeBKacTa acHMETpHYHa Jempecuja ca
MMIIO3aHTHOM [JY)KMHOM [0 HAjIIUpeM MpPEYHHKY oA 25 m M TpH jaMcKa yia3a Koju Cy
pe3ynTaT CyKlecHje calaMama yClIoBa M OfHOCA CeKyHAapHe UCIYIAaIoCTH Kpedmaka. On
OBe Jierpecuje 1o Harudy cumapa HacTaBjba ce YJjia3Ha JABOpaHa Jy)XKWHE 35 m U BUCHHE JI0
11 m. Hajuwxku neo Ynasue naBopane je oko 30 m HCIOJ rOpeke UBHUIIC yJa3HE JCTpecHje.
JamckuM kaHanmoM, TykuHe 18 m, 0HOCHO MPEBUCHUM CIIyCTOM BHcHHE 7,6 m U3 YiaszHe
JIBOpaHe CHJIa3M ce Yy LEHTpaJHy Benuky nBopany, uuja je ay>xuna 70 m, mmpuHa 45 m u
BucrHa 10 20 m. OBO je WMIIpecHMBHA, CBOAACTa, MOA3EMHA IWIYIUbMHA Ca OTPOMHHUM
0JIOKOBMMA, CTAJlarMHTHMa M CTyOOBMMA YHjH je MPEYHHK BHIIE MeTapa. Benrka nBopana
jeé TOoJ W3BECHHM HArmOOM IO OOpyIICHHMM OJIOKOBHMA, T/Ie CE y HajHIDKEM eIy OBe
IBOpaHe o/Baja Hika J[BopaHa ca OOKOBHMa Koja je 3a oko 15 m ucmon HuBoa Bemuke
nBopare (Cn. 5 u 6). 3oHa HajHIKKX JAenoBa Benmke mBopane u J[Bopane ca GioxoBHMa
JIe0 je O Kora ce OfBajajy KOHBEPIeHTHH AEJOBH TJIaBHOT KaHaja M jeIHOT IPOCTPaHOT
aCIIeICHTHOT KaHayia ca MamuM rehmHckuM jezepoMm. [IHo [IBopane ca OmokoBmMa je
HajHKU JIe0 cucTeMa, 77 m MCIIOJ HHUBOA rOpHer oTBopa ynasHe aenpecuje. On [IBopane
ca OJIOKOBMMA 0J[Baja Ce HA BHCHHH OJ] OKO 5 m, y OBOM Jeiy, BucehH IJIaBHU MehnHCKH
KaHaJl, a TJIaBHU KaHall je cIlojeH U ca Benukom nBopaHoM 7,5 m ucrpes ojceka KOjuM ce
cuiasu Ha JHo JIBopaHe ca GiiokoBuMa. OBaj MOTOU CII0] j€ MACKHpaH APOOMHOM, CUTOM H
CyXEHeM, T1a je TEHIKO yousbHuB. HermocpeqHo 1o ynacky y oBaj ,,MacKHpaHHU' WM 3amaJHH
KOHBEPreHTHH KpakK IJIaBHOT' KaHaia, 3allafHO CE OJ(Baja MOMEHYTH acIeJCHTHN KaHaj ca
ManuM jesepoM. On HaBeAEHHMX CIOjeBa TJIaBHOT KaHaja ca Bemukom m J[BopaHoM ca
0s0KOBMMa, OBaj KaHAJ ¥ TTOpPE/l H3Pa3uTOr MEeaHApHUpama U jeJHor Beiukor jiakra (Ci. 5),
TeHepasTHO 3a/Ip>KaBa jy>KHHU IpaBall, OJHOCHO ycMepeHocT Ka [lermanckoj nenpecuju. OBo
j€ TIpocTpaHu MehWHCKU KaHAN, MPOCEYHE IIMPUHE M BUCHHE 4-6 m, ca KapaKTepUCTUIHUM
,»€PO3UOHUM kJbeOoM* y TaBanumm (Ci. 4), Kao Mmoka3aTeJheM WHHNHWjaTHE (a3ze TeHe3e
KaHaJla y MaCHBHOM KpPCUHbaKy.

Hmxu nenosu Benuke nBopane, HodeTak IIIaBHOT KaHala, Ka0 U 11€0 UCTPaKEHH Je0
TJIaBHOT KaHama 30Ha cy Hajpehe konmenTpammje nehuacke cure. Y Benmukoj aBopaHu ce
Hajla3¢ HMITPCCUBHU HehI/IHCKI/I CTy60BI/I, CaJlIMBU W CTaJJarMUTHU MpPCYHUKA W IO BHUIIC
MeTapa, JOK Cy HajHMXKH Je0 OBE JIBOpaHE M CBH JEJOBH TJIABHOI KaHaia 30Ha HajBehe
KOHIIEHTpalje 000MYaBOr ¥ KPUCTAJIHOr HakuTa. Ha 3uj0BMMa M MOy IJIaBHOT KaHaja
HaJla3e ce BeoMa borare KOHKpenuje 000HIa U KpucTana Koje TOTOBO NMPEKPHBaAjy CBE OCUM
nehuncke TaBanune. MecTMMUYHO ¢y OB Kpuctanu ayradku 10-20 cm. O6usse nehnHckor
HaKWTa, NOceOHO y BWAY KyNacTUX CajMBa Ha HEKOJIMKO MecTa ToToBO Ja mperpaljyje
rinaBHy KaHait (Ci. 6). OBo je ciydaj ¥ 'y Kpajibe JOCTYITHOM JIelly OBOT KaHaja Iie KylacTH
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CaJIMB, Ha MOBPIIMHH OOraTO MOKPHUBEH KPHCTAJIMMa, TOTOBO HOTIYHO 3aTBapa KaHal. Y
BPXY OBOT CaJIMBa 3a0CTA0 je HEMPOXOAHH MambH OTBOP YHjHM NPOIIMPHUBAEkEM OH Ce MOTJIO
yhu y HacraBak TiaBHOT KaHaja. Ha oBoMm oTBopy oceha ce jaka mpomaja — CTpyjame
Ba3qyxa, IITO je MOKa3aTeJb [MOBE3aHOCTH TIIaBHOT KaHama ca moBpmuHOM. OBO cTpyjame
Ba3lyxa WCyIIyje TJaBHU KaHal Iy KOra je M3 OBOI pas3jiora 3Ha4yajHO YCIIOPEHO
JIeTIOHOBame cure. Ha cykemy TJIaBHOT KaHalla MOKYIIaH je OnuT mymTama auma (07. 07.
2010. roxuHe), Kako O ce PEerrMCcTPOBAO HM3JIA3HH OTBOP, Al OB3j EKCIIEPUMEHT HHUjE a0
pesyJnrare jep ce JUM TOKOM OCMaTpaHOT Ieproja oj 4-5 caT HUje 10jaBHo Ha ITOBPILIMHU.

Y wmopdorenerckom cmuciny y  KypTroBoj jamm jacHO ce wu3IBajajy nBe
Mopdorenercke 1enanHe. To cy uenuHa YiasHe Jenpecuje ca Yiaa3HOM JBOpaHOM, Bennka
u JIBopaHa ca OJOKOBHMA U LIeJIMHA TJIABHOT KaHalla ca 0OYHHUM acLeICHTHUM KaHAJIOM.

LlenuHa creneHnyacTo pacnopeheHHx ABOpaHa y jaMCKOM Jely CHCTeMa M3pa3uT je
npuMep moa3eMHor oOpymraBama y kpacy. OBo moceOHO Baxku 3a Benmky nBopany, rae je
HacTaja CBOJACTA IMOA3€MHA INYIUBMHA MOJ HAaruOOM BENMKHX AWMEH3Hja y yCIOBHMA
WHTE3UBHOT MOI3EMHOI 00ypBaBama, IITO je J00ap MpUMEp BEPTUKAIHOT HapacTama
HO/3eMHUX IIyIUbMHA y Kpacy. CrojHu jamcku KaHan m3Mely YimasHe u Benuke nsopane
CEeKyHJapHa je [I0jaBa HacTaja cajJaMameM u3Mely [Be cTeleHnyacTo pacropelene Benuke
HoA3eMHe IIyIUbHHE. J[BopaHa ca OJIOKOBHMA je IIpUMEp BEPTUKAIHOT ypyllaBama IIpeMa
HYDKE MTOJIOKEHUM ITyTJbUHAMA.

Koje nmopzemHe 1ynspiHe Cy y3pOKOBajle OBAKO MHTE3WBHA OOpYyIlIaBama, TEIIKO j&
pehun, 003upoM Ja je mo3HaTo 1a OOpYIIeHH MaTepjall 3ay3uMa Beli BOJIyMEH IpOCTopa o1
MaTH4HE Be3aHe cTeHCKe ocHoBe. OBO 0OpylIaBame je 3Ha4ajHO IOTOTOBO Y KOHTEKCTY
MoJoKaja TJIABHOI KaHala Ha IIpaBal oOpyllaBama, KOJUM j€ OBaj KaHajl H3BECHO
,JIPECEYeH WM 3aTBOPEH y MpaBIy ceBepa, OJHOCHO Ka JAENPECHjU W3BOPHIIHOT Jeja
Marapymke peke win ['padanune, jeBe nputoke JImMma, INTO je CAacBHM INPOHM3BOJHHA
npennocraBka uMmajyhm y Buay Moryhie ckpeTame OBOI KaHala HIM Najle00THIaja IyXK
rinaBHOT kaHana Kyprose jame.

Hpyra mopdoreHeTcka NenvHa, TJIABHU KaHaJ, KJIAaCH4YHA je II0jaBa E€pPO3HBHOT
KaHaJla y MaCHBHOM KPE4maKy ca yOUbHBUM HHHIMjATHIM OZHOCOM ycelama ,,epO3HOHOT
xipeba“ y TaBanumm (Cin. 4), mTo je moceban MOPGHOTeHETCKH MPOOIIEM TOYETHIX YCIOBa
reHese. ACIEIEHTHH KaHall ca je3epoM Yy TpeJielly 3araJHor KOHBEPreHTHOT KpaKa IIIaBHOT
KaHaja BEPOBaTHO j¢ M3BECHH MOTOYHHU MpaBall, ald M CTPYKTYypHA NIYIUbMHA, MOXIA
KOHTEKCTa OITMCaHOI oOpyllaBama MM HEroBOI CEKyHJAapHOI HacTaHKa 1o pa3Buhy
rJaBHOr KaHana. Jlakie, ciuyHO Kao Ha [leTHaHCKOM CHCTEMYy M OBJIE C€ CyodyaBaMo ca
pa3BojeM TEKTOHCKMX Tmporieca Ha Beh moctojelioj] epo3noHOj MOA3EMHO) KpAIIKOj
MOPQOIIOTH]H.

Ha oBom HuBOY ucTpaxeHnocTu cucreMa KyproBe jaMe MosKe ce IpeTIIOCTaBUTH J1a je
OBO BUIIM T'€HETCKA HUBO OJHOCA KOHTakTHOT (uryBHO-Kpaca [leTmaHcke aempecuje, KOju
j€ M3BECHO pa30peH TEKTOHCKUM IIOKPETHUMA I10 YCIIOCTaBJbaky OBOT CHCTEMA.

HcrpaxuBama Ha cucteMy KyproBe jame He Tpeba cMaTpaTH 3aBPLICHHM [IOTOTOBO
Yy KOHTEKCTYy TpoOWjama CyXelma y TNIABHOM KaHAIy M HacTaBaka CIIeJIeOMOPQOIOMIKIX
HCTpa)XMBaka OBOI KaHala, Kao M XHUIPOTEONIONIKa HMCTpaKMBamba LUPKyJNaluje BoAa
[leTmaHckux TOHOpHHIA, KOja KOJMKO HAaM je TO3HaTo HuCy BpiieHa. OBae Tpeba
NPUIOAATH M HU3 JAPYTHX JIOKATHHX HPOOJIEMCKHX HCTpaXHBamba KapaKTePUCTUYHHX 32
BehiyHy cmeneonomkux ob0jekara (CTapocT M YCIOBH HAcTaHKa CHre, KJIMMAaTCKO
(YHKIMOHHCAakhE CHCTEMa, YCIOBH WHHIMjaJJHE TeHe3e INIaBHOT KaHalla, OMOCIIENeosIoIKa
UCTpaKUBamba U JIPyro).
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Ca. 5 Ilnan KyproBe jame. Ogjammemne: 1-Harud, npudauxHo, oacek (oapeleH, npudam:kan), 2-jaMmcku
KaHaJ, 3-Aenpecuja y noay, 4-KpynHu KJacTuTu (0JJ0KOBH M 1podnHA), S-3eMJba, cTeJba HA yJia3y, 6-kyna of
KJIACTUYHHX Hacjara, 7-30He BeJUKHX KyNacTHX CAJIMBAa Y IVIABHOM KaHauy, 8-nehunckn cty6, 9-nehnacko

jesepo, 10-MacMBHM KpedmaK.
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Cn. 6. Y3gyxuu mpoduau Kyprose jame. OOjammeme: 1-00uHe HepaBHHHe TaBaHMIe, 2-Kyma oOf
KJIACTHYHUX Hacjara, 3-010Kk0BH, 4-Ap00HHA, 5-BeJUKH KYNACTH CAJIMBH Yy INIABHOM KaHAJY, 6-MacMBHU
KpeymbaK.

MyjoBe jame
Bennka m Mana MyjoBa jama Hajlase ce Ha jy>KHOj HaJMHHU IUIACTAaCTOT Y3BHIICH:a

[pubojra (1359 m), Bume 3aceoka ['yBHmmTa, y meHTparaoMm nery Kamene [ope. OBu
CIIETICOIOMKH O0jeKTH Cy JIOIMUpPaHH Yy CMPYEBOj IIyMH HA TPUOIIKHOM MeljycoOHOM
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pacrojamy on 100 m, ogHOCHO TpHOMMKHO Ha BUCHHH ox 1260 m. OBO cy penaTHBHO
kpahu u rmhu 00jeKTH CII0KEHNX MOP(OIIOMIKMX U TeHETCKHUX OJUIHKA.

Beaunka MyjoBa jama oaroBapa CI0XEHOM jaMCKOM O0jeKTy yKymHe nyOuHe 32 m
U yXKWHE HCTPaKCHMX KaHana of 73 m. Ha moBpmmHM TepeHa oBa jaMa 3alOYHEIbE IO
CTPYKTYPHO] LIYIUBMHH ITYKOTHHE TIpaBlia jyro3amnaj-ceBepouctok (Ck. 7). OBa myKkoTHHa je
W3BECHO MPOIIUPEHa KPAIIKOM €pO3HjOM M callaMameM, IITO je MMaJo 32 IMOCICIAMILY
HacTaHak JBa yJia3a Io mpasly npyxama. Ha nyouHu ox 22 m oBaj yna3Hu CyOBEpPTUKATHH
KaHaJl TUBEPreHTHO ce rpaHa y TpH jamcka kaHama xyomse 11 mo 3 m. OBu KaHamu cy
3aTBOPEHH OOpyIIeHOM JpoOMHOM, a oOBakBe Hacimare cpehy ce W Iyx ynasHe
cyoBeprukane. [IpeMa OBOM mpaBIly BepTHKajIHE AMBEPrEeHIMj€ YCMEPEH je W jelaH
acIe/ICHTHU NehWHCKU KaHall KOju je 300T MamX TUMeH3Hja HerpoxoaaH. CBU OBU KaHATH
30HE JMBEPTeHIHje Cy €PO3UBHUX OJUINKA, KPYXKHOT TIOIPEYHOT MPOQHIIa U Ca EBOPCHOHUM
yayOJpemrMa 0 pa3InduTHM IIPaBIUMA.

OBe MOPQOIIOIIKE OIINKE jaMe yKa3yjy a Ha OBOM IIPUMEPY MMaMO CIIOKEH jaMCKU
CHUCTEM KOjH je CeKyHIApHO OTBOPEH IO CTPYKTYpPHOj INyIUBWHHU VIIa3HE ITyKOTHHE
IPOIIECOM cajlaMama IITO je JOBEJO A0 3a4elUbHBama HIKUX jaMCKUX KaHana. Ha oBuM
OCHOBaMa 30Ha AMBEPreHIMje jaMCKUX KaHaja OATOBapa HEKHM, y OJHOCY HA yIa3HH Jeo,
CTapUjUM KpalIKUM IIyIJbHHAMa, TaKO Jla OBJie BEpOBAaTHO MMaMO AyOJbH M Behu moa3eMHu
KpalIKH CHCTEM KOJH je 3aTBOPEH calaMambeM.

-0
L5
Y3AYAKHH
npoguia
poe 10
15
rF20
25
30
32,2 m

Cua. 7 Ilnan u y3ayxuu npoduia Beanke Myjose jame. O0jammeme: 1-Harud, npuo/IH:KHO HIH KAaHAT KOjH
NpaBLeM NPYKawka 0CTYNA 0]l OCHOBHOI NpaBua npoduia, 2-jaMcKu yJia3, 3-jaMCK1 KaHaJ ca 1yOuHoM, 4-
APOOMHA, S5-riIMHA, 6-MacCHBHHU KpeYybhaK.

Mana MyjoBa jama je ruiutak jamMmcko-niehnHckn o0jexar, Ha IiTa yKa3yjy U Berobe
JUMCH3Hje ca aJyOuHOM 0J 14 m M JTy>KHHOM HCTpaKCHHX KaHana of 72 m. Ha moBpriuuHu
TepeHa, CIIMYHO Kao koj Bemnke MyjoBe jame, oBaj oOjekaT 3alouumbe ca JBa M3Ay)KeHa
jamMcka OTBOpa Ha ITyKOTHHM HpUOMIKHOT TpaBia ceBep-jyr. OBH OTBOpW mpenase y
IpocTpaHy u3AyKeHy OyHapacty nenpecwjy ayomae 9 m. Ckopo 10 IIOJIOBHHE OBa
JieTIpecHja je 3aTpraHa rpameM o cMpue. [lo ceBepoHcTOYHOM IpaBIly OBa JEIpecHja ce
IIMpH TI0 HaruOy Kpedmadke APOOWHE M OBIE CE YiIa3W y KOMIIO3HTHH M AaCIEICHTHH



40

rmehWHCKY KaHaN Ty>KUHe 27 m, OIHOCHO ca Ba 004YHA KaHaja yKymHe rykuHe 41 m. OBaj
nehuHckn KaHan je mpasal] HEKOT CTapor TeHETCKOr CUCTeMa KOjH je OMO ycMepeH npema
CTPYKTYPHO-€PO3HOHO] IIYIUBHHU yJa3He aemnpecuje. OBo mokasyje 1a u Ha npuMepy Maie
MyjoBe jamMe MMaMO CTapH MOA3EMHH KpAIIKH TEHETCKH CHCTeM KOjH je CEKyHJapHO
OTBOPEH M0 CTPYKTYPHO] IIYTIJbHHU, EPO3HjOM U CallaMAHEM.

Mana MyjoBa jama e

., IIaH

W

A 3
1
15m C;. 3 &
CIAE
Vamy  Yamll -
0-
5]
104
1423

Ca. 8 Ilnan u y3ayxuu npopua Majge Myjose jame. Objammeme: 1-Harn®, npuOJINKHO, HEMO3HATO, 2-
jamckn yna3, 3-omak, KyOe y TaBaHMuM, 4-0JOKOBM W JIpo0MHA, S-rIMHA, 6-rpameBHHA, 7-MacHMBHHU
KpeumbaK.

Jama Bbe3nan

Jama be3nan Hanasu ce nzHaj 3aceoka bpno Ha Kamenoj I'opu y OM3uHM 1O3HATOT
Cseror 6opa, cumbona Kamene I'ope. Jamckm ymasz je Ha OOYHOj CTpaHH CTPYKTypHE
JIeTIpecHje y CMpUeBoj IIyMu, npuOmmkHO Ha 1378 m H.B. OBO je IumTKa Jenpecuja 1yonHe
10 6 m, npeunuka 9-18 m. Hacrana je ykpmrameM napakiasHux mykoTuHa npasna NW-SE
n SW-NE. V jyxHoM zmexy oBe femnpecuje, Ha BbeHOj O0YHOj CTPaHH, HaJla3u c€ BEPTHKAIHO
eKCIIOHUPaHH yia3 y jamy beznan. Ox oBor ynasa mpeko oOpyIIeHHX OJOKOBa 3alOYHEGE
JeCLIeACHTHH KaHa TyxuHe 11 m KojuM ce JoJa3u 10 jaMCKOT TPOTia Y BHAY BEPTHKAIHOT
KaHaia ay>xrHe 16 m, KOju ce Ha IHy IHpH Ha 12 m ca W3BECHUM JIeIOM KOjH 0 Haruody
cumapa ToJiIa3u UCTIo HABOa yina3HoT kaHana (Ci. 9). Y omHOCY Ha TOPEHH OTBOP yla3zHe
Jernpecuje ykynHa ayouna jame je 30 m. Y HajHW)KUM JOCTYIHHM [IeJIOBUMA jame
NPENo3Hajy Ce TparoBW Kpallke epo3uje y BHAY (parMeHarta LEBacTHX KaHala WM
aKyMyJlalifje ca CeKyHAapHO UCTaI0KEHOM CHIOM.

Jama Be3naH je uHTepecaHTaH IIpUMeEp pa3Boja MOA3EMHOI Kpaca Ha OOYHOj CTpaHU
CTPYKTYpHE JIeTIpecHje, BEpOBaTHO HACTalle YKPIITamheM Mapakia3HUX IyKOTHHA, KOje Cy U
Ouie CTPyKTypHa OCHOBAa 3a HAaCTaHaK jaMe. Y TE€HETCKO] €BOJYLHjH jaMa je CHTYPHO
npouuia kpo3 a3y HMHTE3MBHE Kpalllke epo3uje, auu oBa (as3a je, CIMYHO Kao KOA
NIPETXOJJHO ONKCaHe Moj3eMHe Kpauike Mopdoioruje Kamene 'ope u Ilerme, npekunyTa
WJIN U3BECHO YCIIOPEHA MHTE3UBHUM TEKTOHCKHM IIPOIIECHUMA.
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Ca. 9 Ilnan u y3ayxuu npopua jame besnan. OGjammeme: 1-Harud, oxcek ca BUCHHOM, 2-HUBO YJIa3HOT
KAHAJIA U HHBO jaMCKOI IHA, 3-jaMCKH KaHAJT ca 1yOHHOM, 4-0,10K0BH H APOOHHA, S-XyMHDHIHPAHA 3eM/ba
(n1aH ¥ npo¢u), 6-MACHBHH KpeumhaK.

OcTtaJju JIOHUPAHU U PEKOTHOCHHMPAHH 00jeKTH

Ha mompydjy Kamene rope mnomupaHo je WIM PErHCTPOBaHO jOII HEKOJIMKO
CIeNeosIoOmKNX objekara Koje Tpeba y OyayhHocTH nerasbHHje UCTpakuTH. To cy Jama y
myMu Kox 3aceoka ['yBuumra, ['omyboBa nehuna mim Cuexnnna, besgan na Kamenom
Bpxy, Ilehmna Ilonop, I'ocmaBuna nehmna u Jama xox Bemmke crujene. Jama y mrymm
Hayas3u ce ko 3aceoka ['yBHuinTa oko 200 m ceBepHo of kyhe [lepume I'mynrueBuha npexo
cyBe ckpamhene ynonune. To je jeAHOCTaBHA BEpTHUKANIHA jaMa MpolemeHe nyouHe 25-30
m. Iosy6oBa mehuna nanasu ce Ha Opay Koca m3Han 3aceoka [lnmanamiinra y cMpYeBoj
mrymu. OBO je jeiHOCTaBHA MPOIIMpPEHa MyKOTHHCKA ITyIUbUHA IPOXO0JHA Ha Ty>XKUHH 011 37
m, 1yOouHe 9 m, reHepaHO YIIOPEHUYKOT MpaBLa NpyXama. Y /ey OBe IIyIUbUHE KOjH je
OTBOPEH Ka MOBPILIMHY 3UA0BH CYy IMOKPUBEHW MAaXOBHHOM. Y OBOj CTPYKTYPHO] LIyIUbUHU
ca nponehe ce myxe 3agpxkaBa cHer 3aTo ce M HasuBa CHexxHuna. OBaj objekar je
npubmmkHo Ha 1340 m H.B. Be3nan Ha KameHnom BpXy je jama Koja ce Haia3n HETIOCPEIHO
Ha rpanuny ca Llprom 'opom, mpubmmwkao Ha 1441 m H.B., Ha JHY IPOCTpaHE JIEBKAacTe
BpTade y cMpueBoj mymu. Jlo jame ce Hajimakiie Mojla3d IIYMCKHM ITyTeBHMa U3 3aCE0Ka
Kamene T'ope IllajuoB kpaj. OBo je BpiO 3HAuYajaH CIICIICOJOMIKH O0jeKaT MpPOICHEHE
nyoune oko 100 m, koju y MOp(OIOIIKOM CMHCITYy OATOBapa jamu THma Oe3aaH, jep ce y
KpeuhayKoj YHYTPalIkOCTH IMPYKa Y BUAY jEJHOCTABHOI BEPTHUKAIHOI KaHana. Jama je
PEKOTHOCLIPHA aly HUje JleTaJbHHUje MEpeHa U MCTPaKUBaHa, IUTO CBakako y OyayhHocTH
tpeba yunnutu. Ilehuna Ilonop Hamaszu ce y 3aceoky ['nmynrueBuhu, HemocpemHo KoA
ceockux kyha. Ynas y nehiuny je Ha Kpeumhaukoj JIUTHIA OKO 4 m P.B. O] THA aCUMETPHYHE
BpTayacre Jiernpecuje, Koja je BepOBaTHO JIOKATHU TIOHOPCKU cucteM. Mcro ynasa Hanasu
ce u nucuuMja jazomna. Ilehuna je 3HauajHa jep je mokasaresb pa3Boja (IyBHO-Kpaca Ha
MambeM IIPOCTOPY, ONHOCHO Yy JIOKaJHMM yciioBuMa ckpamhene Jabyuko — babuncke
nospun. O N'ocnaBunoj nehunu Ha Bpe3oBoj paBHU 3HA ce caMO Ha OCHOBY CaoIIIITECHa
MemTaHa 3 3aceoka [ymaeBnha. Jama kox Beimke cTHjeHe Hana3u ce y arapy ceia
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BpajkoBamn, Onocreneomomkn je uctpaknBana ([laBumhesuh JI. m gp., 2011), anm HE U
cresaeoMopOIIOIIKH.

3ak/bydak

HammM  crnieneoMopdoiomikuM — UCTpakuBamKMa o0yxBaheHu Cy ToOjenuHu
CIIEJICOJIONIKH 00jekTH nojpydja cena Kamene ['ope, kao u qBa Beha nehuncka cucrema Ha
monpy4jy [etwme, cuctem [lermanckux nehuna u cucrem Kyprose jame. O63upom aa cy
OBE JIOKAIMje NIEJIOBU MPOCTPaHKje Kpeumadke Mopdodolike nenuHe Jadyuko — baOuHCke
MOBPILH Ha KOjOj je MpeMa HallluM Ca3HambKMMa 3a cajia [o3HaTo 16 crieneosomkux objekara,
OBO Cy caMO JICJIIMUYHA WM ITOYETHA CIIEIeONIONKa NCTpakuBamka. Halna uctpaxuBama
UMajy KapakTep MOYETHHX WJIM ONIITHX HCTpaXkuBama, 0e3 o03upa Ha TO IITO je Y
NPOLIIOCTH OMIIO W3BECHHX CIICICOIONIKHX UCTPAKUBaHba OBOT IIPOCTOpA YHjH Pe3yITaTH
YIJIABHOM HHUCY ITyOJIMKOBaHH.

HammMm  pagoM  moceOHO — 3HAYajHM  pe3ydTaTd €y  NOCTUTHYTH Y
creneoMop(OIOMKUM HCTpakuBambuMa cucteMa IleTmanckux nehuna u Kyprose jame,
003MpOM J1a Cy OBHUM HCTpaKHMBamMMa carjefaHe pa3Mepe OBHX CHCTEMa U HU3BECHE
MopdoreHercke omiuke. CBakako Cy Haj3HAa4YajHUjH pE3yJTaTH HCTpakuBawma KypTose
jaMe, jeoHOT OJ 3HAYajHUjUX Ccreleoomkux objekra y Cpoumju. Cneneomopdoiomnika
ucrpaxxuBama KyproBe jame HUCYy 3aBplleHa, a ca BUXOBUM HACTaBKOM JIOLLIO OM ce 110
pe3ynrara Koju OU IMOJUIIIN BPEIHOCT OBOT jaMCKO-TIENMHCKOT CHCTEMA.

OO63upoM J1a Halla HCTPAKUBAKA HMajy KapakTep MOYETHUX CIICNCONOUIKHUX
UCTPaXUBaWka, [0 HAIIEM CKPOMHOM MHIJbECHY CMATpaMoO Ja Cy COJHAHA OCHOBAa 3a
Oynyha nctpaxuBama Koja YKOJIMKO 00yxBate 1ies10 nojpydje Jabyuko — babuHcke nospum
cUrypHo he uMaTH KapakTep BHIICTOTUIIBIX HCTPAXKHUBaKka Kao LITO je TO OMO cydaj U 10
caga. IloceOHO Tpeba OYEKMBATH 3HA4YajHE PE3yJTaTe Y KOMIUIEKCHHM CIEICOJIOIIKHM
HCTpaXWBamkUMa YHUjH jefaH aeo je HenaBHO peanm3osad ([lasuhesuh 1. u mp., 2011).

3axBaJjHOCT

V ekcriepuMeHTy Iymrama guma y Kyprosoj jamu yuecrsoBaia je Visa bymuh, 1eo npemepaBarma riiaBHOT KaHaia
nomorao je Cunmiua OrmenoBuli, 0K Cy 3Ha4ajaH JONPUHOC TOKOM OBHX aKTHBHOCTH Ka0 WIAHOBH CKHUIIC Jajld
[parau IlaBuhesuh u [lejan Bykuheuh, Ha 4eMy UM ce ayTOpH HAjHCKPEHH]jE 3aXBaJbY]jy.
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Abstract: Speleomorphological exploration in the Kamena Gora village area and Petnja depression, parts of the
Jabuka-Babine plateau bordering on Montenegro in the extreme SW of Serbia, is described in this paper in the
sections on morphology, survey methods and general speleomorphologic and morphogenetic features of caves. The
results of particular note are the two cave systems in Petnja depression: the Petnja Caves 551 m long and the
Kurtova Jama system 650 m long, the latter probably being one of major speleologic features in Serbia. The big and
small Mujova Caves and Bezdan are the three caves explored in Kamena Gora. The exploration should be
continued at a general survey level.

Key words: speleomorphologic exploration, Kamena Gora, Petnja, SW Serbia.

Introduction

Kamena Gora is a village and an area of the SE Jabuka-Babine plateau bordering on
Montenegro in SW Serbia. Petnja is a shallow depression with a system of sinking brooks
SW on the plateau where it is bordering on the wide Lim valley. The elevation of the plateau
between the Lim in Serbia and the Ceotina in Montenegro is 1200-1500 metres. It is also
part of the middle-course Lim basin between Bijelo Polje and Prijepolje depressions. The
nearest towns are Prijepolje and Brodarevo.

The Kamena Gora, Petnja and the area north of them are built of Paleozoic low-
metamorphic schist with marble, Triassic siliciclastics and limestones different in
composition and structure, and a complex of “porphyrite-chert formation” rocks. Stratified
and massive Middle and Upper Triassic limestones are most extensive, in which karstic
features are developed. We explored several underground karstic features, caves and jamas,
only parts of the well developed karst conduits that include tens of the mainly unexplored
speleological sites. This exploration, from 2008 to 2010, was carried under a comprehensive
speleological plan for the region. Its purpose was to learn the extent, significance and the
morphogenetic complexity of caves in the karstland of Petnja with the Kurtova Jama and
Petnja Cave System, and on Kamena Gora with Mujova and Bezdan Caves in which
intensive speleomorphologic survey was made. The exploration area was almost
uninvestigated, with the only reference to it in Ferko Santi¢ (1981). The authors are not
aware of any earlier investigation in Kamena Gora and Petnja but a recent biospeleological
exploration (Pavicevié et al., 2011) and the mentioned one (Santi¢, 1981). Several more
features were reconnoitred in Kamena Gora, which makes a total of eleven known
speleological sites. Most important for its extent and dripstone deposits is the Kurtova Jama
measured but the measurement has not been completed.

* E-mail: dragan.nesic@zzps.rs
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General Configuration of Kamena Gora and Petnja

The terrain of Kamena Gora and Petnja, as mentioned before, forms the southeastern
most part of the large Jabuka-Babine plateau, recognized by Cviji¢ (1924) as equivalent to
the Zlatibor plateau, an extreme NE offset of the Dinaric highland. The area belongs to the
group of the early Valachian mountains, characterized by extensive plateaus.

Figure 1. General map of Kamena Gora and Petnja highland at scale 1:300,000
(inset showing its position in Serbia).

The Kamena Gora and Petnja area of the plateau has hummocky limestone knobs
with abrupt descents on the valley sides of the Lim and Deotina tributaries that cut their
channels in Triassic limestones and Paleozoic metamorphic bedrock. This is a karstland with
an extensive green cover of spruce and beech trees. In the tectonic framework, this land is
included in the Inner Dinarides (Sikosek 1976), the Lim Zone (Andelkovi¢, 1982) or
Durmitor Zone (Dimitrijevi¢, 1995). It is bordering in NE on the Ophiolite Zone that was
thrust over the Durmitor Zone. Triassic limestones in the area are hundreds of metres thick,
which with the erosion-truncated overlying limestone in the Lim valley look like shallow
karst. Middle Triassic magmatite in limestones (Zivaljevi¢ et al., 1984b) provoked the
contact and isolated karstification.

Each speleologic feature intensively investigated formed in massive Middle
Triassic limestone (Zivaljevi¢ et al., 1984a). Rocks in the area are heavily cracked from
radial movements (Sikosek, 1976a), with the cracks dominantly in the Dinaric or
longitudinal direction and also cross or transverse joints normal to them (Santi¢, 1981), in
contrast to the general trend of neotectonic activities in Serbia (SikoSek, 1976b).

Methods

Our speleomorphologic exploration in the field was conventional measurement of
length, azimuth, inclination and lateral dimensions of underground cave conduits (width and
height) in the karstland used to draw a speleological feature by projecting an inclination
plane on a plane surface and thus obtain true representation of a cave direction and size. For
the elements of speleological morphometry we used 30-metre plastic tape for main
directions or traverses, and laser geodimetric for conduit sides. The bearing and inclination
elements were determined by means of conventional geological compass of degree-
accuracy. The strike and dip elements were taken occasionally for fractures, and notes were
made of the qualitative properties of limestone, morphology of underground passages,
secondary deposits of dripstone, some observations on crypto climate, and many different
parameters. Speleological features were found mainly based on the knowledge or local
population or few published sources. Cave entrances were discovered using GPS of metric
accuracy.

System of Petnja (Big and Small) Caves

Petnja is a shallow contact depression SE in the Jabuka-Babine plateau bordered by
limestone heights Badanj (1246 m) and Zecja Glava (1272 m) on the north and a number of
rhyolite heights from 1297 to 1302 metres on the south. As many as five streams run from
the latter heights and sink at the contact with or into limestone under Badanj and Zecja
Glava. The Big Cave entrance is metres far from the easternmost sinkhole in the shorter
'blind valley' direction about 1136 metres above sea level, which is the average elevation of
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the Petnja depression excluding secondary depressions of the sinkholes and ponors. The
Small Cave has an entrance some 160-170 m SE of the Big Cave. The two seemingly
independent caves are linked by a system of conduits and caverns that form the System of
Petnja Caves as designated by previous explorers (Santi¢, 1981). During our exploration,
551 metres of caves were measured, of which 236 m in the Big Cave, 276 m in link
passages and only 39 m in the Small Cave.

Figure 2. The system of Petnja caves, plan. Legend: 1. Inclination, surface slope; 2. Cliff above the entrance,
scarp in general and ceiling crack (higher level); 3. Anastomosis and air current direction; 4. Karst
chamber; 5. Approximately, a wider passage level and cave breccias; 6. Coarse clastics (blocks and debris);
7. Fine clastics (humified soil or clay); 8. Ponor; 9. Periodical lake.

The Big Cave is a tunnel-like corridor open at the entrance and in two spacious,
almost parallel karst chambers. The passages are large, from 5 m to 18 m wide and 2-8 m
high. Two chambers are particularly impressive, one 22 m through the drift slope length and
the other more than 26 m in diameter. The NW wall of the chamber includes cemented,
probably water-carried debris, which indicates the likely direction of the old sinkhole. The
main corridor of the Big Cave has the floor covered with breccia, and an intermittent pool in
a shallow depression near the entrance probably formed by the inflowing stream that could
not be immediately swallowed by ponor. The Big Cave also has a lateral conduit and cavern
11 m high near the second chamber (Fig. 2), which is yet unexplained in the morphogenetic
context.

Figure 3. The System of Petnja Caves, longitudinal section: Big Cave (A-B); System of Link Conduits (B-I")).
Legend: 1. Coarse breccia (blocks and debris); 2. Fine breccia (earth and clay); 3. Massive limestone.

The Small Cave looks like a SE-trend rock shelter 25 m long, from which a short
debris-filled descent diverges and a hanging erosion-structure conduit leads to the system of
links.

The System of Link Conduits is the most interesting morphogenetic feature of the
Petnja System. The system runs from the Small Cave to before the second chamber
wherefrom it diverges from the Big Cave (Fig. 2). This is a system of the erosion-and-
structural-conduit fragments, much deformed by intensive radial tectonic movements that
produced cliffs, lateral, mainly debris-filled conduits or developing erosion and fracture
cavities at two levels. It must have been an integral system of caves much sheared and
fragmented in tectonic events. This morphogeny strongly indicates an active tectonic
process on the erosional underground karst morphology. The cave conduits are affected at
present by the processes of dripstone formation and drifting.

Before entering the Small Cave, air drought may be felt from a lateral cave, which
indicates its communication with the ground surface. The section should be mentioned of a
lateral conduit in the middle of the system, where an anastomosis tube 1.5 m in diameter
diverges on a horizontal crack and ramifies in the same direction (Fig. 4). This indicates the
initial conditions of the cave system development, the relationship of erosion and secondary
structural features.

At the present level of exploration, the Petnja Cave System is assumed to be a
ponor system tectonically much deformed within confines of the Petnja depression
sinkholes. If so, it developed under the conditions of vadose limestone solution. However
obvious the vadose origin of the cave, the system assuredly had underwent a stage of
intensive structural deformation that modified its morphology, which is an indication of its
old age. More intensive neotectonic exploration in the area, and in the Cave, may reveal
some chronological and genetic proportions of the processes that affected the Petnja Cave
System formation.
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Figure 4. Characteristic cross-sections of corridors in the System of Petnja Caves (Section A) and Kurtova
Jama (Section B) which indicate the initial formational conditions of the caves. 1. Massive limestone.

Kurtova Jama

This cave, located north of the limestone height Zecja Glava (el. 1972 m) above the
Petnja depression, is a major speleological feature of the Serbian karstland. It is significant
for the morphological diversity, abundance and size of cave formations (stalactites,
stalagmites, cave flowers, draperies, etc.) and a variety of concretions (cave pearls and
marbles) and helictite, which exceed in size anything known so far in Serbian karst. These
speleothems cover walls of the main and many lateral caves through hundred metres of the
length. Another significance of the Kurtova Jama is the length and volume of its
underground system. The measured length of the cave is about 650 metres and the depth 77
metres, the total length being probably greater. The cave also has a morphogenetic
significance, because it is located on the Zec¢ja Glava limestone height, high above the
recent fluvial/karst contact of the Petnja depression.

The cave Kurtova Jama consists of three morpho-components: Entrance depression
and Entrance Chamber, central Big Chamber and Room with Blocks, and Kurtova Jama, the
main shaft.

A breakdown at the entrance formed a funnel-like asymmetrical depression of
impressive length through the largest diameter of 25 m and three shaft entrances from the
collapse process and secondary limestone cracking. Down the drift slope from the
depression, the entrance room is 35 m long and 11 m high. The lowest level of the room is
some 30 m beneath the upper rim of the entrance depression. The cave descends 7.6 m over
a length of 18 metres from the entrance room to the central Big Chamber, which is 70 m
long, 45 m wide and up to 20 m high. This is an impressive domed cavern with large block
drift, stalagmites and pillars of metric diameters. The Big Chamber slopes gently on the
collapse drift and diverges at the lowest level to the 15 metres lower Room with Blocks
(Fig. 5 and 6). The convergent links of the main corridor and a spacious ascending cave with
a small cave lake run from the low ends of the Big Chamber and the Room with Blocks. The
floor of the latter cave is the lowest part of the system, 77 m beneath the upper entrance
depression. The hanging main corridor exits some 5 m above the floor of the Room with
Blocks, and the main corridor is linked with the Big Chamber some 7.5 m before the abrupt
descent to the Room with Blocks. The main corridor link is concealed by cave deposits,
cave formations and a constriction. From the 'concealed', the western convergent branch of
the main corridor, the mentioned westward ascending cave has a small lake. From the links
between the main corridor and the Big Chamber with the Big Chamber and the Room with
Blocks, this conduit meanders and makes a bend (Fig. 5) generally tending south toward the
Petnja depression. The passage is large, 4-6 m average width and height, and has a
characteristic erosion groove in the ceiling (Fig. 4) that indicates the initial stage of the
corridor formation in massive limestone.

Cave formation is most abundant low in the Big Chamber, at the head of and
through the surveyed main corridor. These are impressive metric pillars, curtains and
stalagmites in the Big Chamber, and large concentrations of cave pearls and marble
concretions on the low floor of the Chamber and everywhere except on the ceiling in the
main corridor. Individual marbles are 10-20 cm long. The abundance of speleothems,
conical draperies mostly covered with crystals in particular, are almost blocking the main
passage (Fig. 6), with only a very small opening left. A strong draught through the opening
probably from the ground surface is drying the main corridor and slowing the deposition of
dripstone. A smoke test was made (7 July 2010) in the corridor constriction to ascertain the
vent, but the test failed as smoke did not appear on the surface within 4-5 hours of
observation.
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The Kurtova Jama has two morphogenetic units: one, the entrance depression and
cavern, Big Chamber and Room with Blocks; and the other, main corridor and lateral ascent.

The step-like caverns in the shaft part of the system are an exemplary case of the
underground collapse. This is particularly true of the Big Chamber with the dome-cavity at a
high-angle dip resulting from intensive caving in, a good example of the vertical expansion
of caverns. The corridor between the Entrance and Big Chamber is a secondary feature
formed by a breakdown between two large step-like caverns. The Room with Blocks is an
example of vertical caving to the lower-positioned caverns.

The caverns that collapsed from such an intensive breakdown are difficult to
recognize, because the collapse debris occupies a volume larger than the compact rock.
Caving-ins are significant especially in context of the position of the main corridor to the
caving direction that “cut” or closed it to the north, to the depression of the Mataruska or
Gracanica, the Lim left tributary, source depression, which is an arbitrary assumption in
view of the likely deviation of the conduit or the paleo-drain down the Kurtova Jama shaft.

The other morphogenic unit is the main corridor, a typical erosion cavern in
massive limestone that shows initial curving of the erosion groove in the ceiling (Fig. 4),
which is a morphogenetic issue of the initial formational conditions. The ascent with the
lake in the western convergent branch of the main conduit is probably an influent conduit,
and also a structural cavity of the collapse kind or its secondary formation after the main
corridor has been formed. Like in the Petnja Cave System, tectonic processes were at work
in the subsurface karst morphology.

At the present level of the Kurtova Jama exploration, the fluvial-karst contact of
the Petnja depression seem to be more advanced, certainly deformed in tectonic events after
the formation of the cave system.

The survey of the Kurtova Jama should not be considered completed, particularly
with the view to a break in the main corridor constriction and to its further
speleomorphologic exploration, and to hydrogeological survey of Petnja sinking brooks,
which have not yet been made so far as we know. Many other target explorations should be
mentioned at this point, which are common for most of speleological sites (age and
formational conditions, climate-related function of cave systems, initial conditions of the
main passage formation, biospeleological survey, and so forth).

Figure 5. Kurtova pothole-cave plan. Legend: 1. Slope, approximately, cliff (measured, inferred); 2. Shaft; 3.
Flow direction; 4. Coarse breccias (blocks and debris); 5. Earth, drift pile at the entrance; 6. Drift cone; 7.
Sections of large dripstone features in the main corridor; 8. Cave column; 9. Cave lake; 10. Massive
limestone.

Figure 6. Kurtova Jama, longitudinal sections. Legend: 1. Lateral irregularities in the ceiling; 2. Drift cones;
3. Blocks; 4. Debris; 5. Large dripstone cones in the main corridor; 6. Massive limestone.

Mujove Caves

The Big and Small Mujove Caves are located on the southern side-slopes of Pribojna
mound (el. 1359 m) above the hamlet Guvniste, central Kamena Gora. Both speleological
sites are amid spruce woods about hundred metres apart at the altitude of 1260 m. The caves
are comparatively short and shallow, complex in morphology and formation.

The Big Mujova Cave is a complex shaft-like cave, 32 m deep and 73 metres
measured length. Its entrance was a limestone cavity in the SW-NE fracture (Fig. 7). With
the progress of erosion and breakdowns two more entrances opened in the fracture. The
subvertical shaft branches at the depth of 22 m into three corridors between 3 and 11 metres
deep, all closed by collapse debris; the subvertical shaft also has accumulations of debris. A
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cave ascent in the same direction as the vertical shaft divergence is too small to be a
passage. The branching conduits are circular in cross-section and all have erosion
depressions in different directions.

These morphologic features indicate a complex cave system, which was secondary
opened along the structural cavity of the entrance by a break that filled the lower caves with
debris. In this context, the zone of the cave conduit divergence in relation to the entrance
cave corresponds to the pre-existing cavities. Hence, the described underground cave system
is probably deep and large, closed by breakdown.

Figure 7. The Big Mujova Cave, plan and longitudinal section. Legend: 1. Slope, approximately, or passage
diverging from the section direction; 2. Cave entrance; 3. Cave conduit and depth; 4. Debris; 5. Clay; 6.
Massive limestone.

The Small Mujova Cave is a shallow shaft, 14 m deep and 72 m long measured
cave. Like the Big Mujova Cave, the Small Mujova Cave has two elongated entrances in the
north-south fracture. The entrance leads to a shaft-like depression 9 m deep, half-filled with
spruce branches. The depression flares to NE on the drift slope, ends in a composite
ascendant cave 27 m long, and has two lateral conduits of 41 m total length. The conduit has
the direction of an old cave system that tended to the structural-erosion cavity of the
entrance depression. The Small, like the Big Mujova Cave is an old subsurface cave system
secondary opened along the structure cavity by erosion and breakdown.

Figure 8. The Small Mujova Cave, plan and longitudinal section. Legend: 1. Slope, approximately, inferred;
2. Cave entrance; 3. Chimney, domed ceiling; 4. Blocks and debris; 5. Clay; 6. Branch drift; 7. Massive
limestone.

The Bezdan Cave

The shaft-shaped Bezdan Cave is located above the hamlet Brdo, near the Sacred
Pine tree the symbol of Kamena Gora. The cave entrance is on the side of a structural
depression in spruce wood, the altitude 1378 m. The depression is shallow, less than 6 m
deep, 9-18 m in diameter, formed at the crossing of NW-SE and SW-NE strike faults. The
cave entrance is vertically exposed in the south-side of the depression. The cave descends 11
m from the entrance over the collapse blocks to the cavern shaft 16 m long that widens 12 m
at the bottom and the drift slopes beneath the entrance level (Fig. 9). In relation to the upper
opening of the entrance depression, the total cave depth is 30 metres. Fragments of tubes
and accumulation of secondary drift are the recognized products of caustic erosion.
The Bezdan Cave is an interesting example of the underground karst development
on the lateral side of a structural depression, most likely at the intersection of faults as a
structural base of the pothole excavation. The Cave formation must have had a stage of
intensive karstic erosion but, like with the previously described karst morphology of
Kamena Gora and Petnja, it either ceased or was retarded by intensive tectonic processes.

Figure 9. The Bezdan Cave, plan and longitudinal section. Legend: 1. Slope, height; 2. Cave entrance and
bottom levels; 3. Pothole depth; 4. Blocks and debris; 5. Humified earth (plan and cross-section); 6. Massive
limestone.
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Other Located and Reconnaitred Sites

A few more speleological sites on Kamena Gora have been located or noted that
should be surveyed. These are the Pothole in Wood at the hamlet Guvniste, Golubova Cave
or SnezZnica, Bezdan on Kamena Gora, Cave Ponor, Gospavina Cave and Jama near Velika
Stijena. The Pothole in Wood at Guvni$te hamlet is some 200 m north of Perisa Gluscevié
house across the dry doline. It is a simple vertical shaft about 25-30 metres deep. The
Golubova Cave is on Kosa Hill in the spruce wood above Plandiste. The simple enlarged
fracture cave is a passage 37 m long and 9 m deep, generally of parallel direction. The
upward-open part of the cavern has the walls moss-covered. It is also called Sneznica
because snow remains into the spring. The altitude of the cave is 1340 m. Bezdan on
Kameni Vrh is a cave near the Montenegrin border, el. 1441 m, in a broad funnel-shaped
doline in spruce forest. It is best approached by forestry tracks from the Sajnov Kraj hamlet
of Kamena Gora. This is a significant speleological feature of 100 m estimated depth with
morphology of a pothole, because it is a simple vertical shaft. The cave has been
reconnoitered, not measured or explored. The Ponor Cave is located by the houses of
Gluscevici hamlet. The cave entrance is in a limestone cliff four metres high from the floor
of an asymmetrical depression, a likely local sinkhole system. There is a foxhole below the
cave entrance. The cave is evidence of the fluvial-karst erosion in a small area of the
Jabuka-Babine plateau. The Gospavina Cave on Brezova flat is known only from oral
communication of Gluscevi¢i villagers. The Jama near Velika Stijena is in the Brajkovac
village, its biospeleology, not speleomorphology, explored (Pavicevi¢ et al., 2011).

Conclusion

The reported speleomorphological exploration covers a number of caves in the
village area of Kamena Gora, and two major systems of caves in Petnja: the Petnja Cave
System and the Kurtova Cave. Given their location in the large Jabuka-Babine karst with 16
speleological sites so far known, this is only a nonintensive or initial, general speleological
exploration after some minor surveys previously reported

Our speleomorphological exploration was particularly rewarding in the Petnja and
even more in the Kurtova caves, where the extent of caves and some morphologic features
were established. The latter cave survey has not been completed; new exploration is
expected to reveal more morphologic features and thus add to the cave system value.

The reported is a nonintensive speleological exploration; nevertheless, it is, in our
modest opinion, a good basis for further exploration which, should it include the entire
Jabuka-Babine plateau, will be long-term and intensive as it has been up till now.
Particularly promising is the latest complex speleological exploration (Pavicevi¢ et al.,
2001).
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