[Muporcku 360pHUK, Op. 40, 227-241
YJIK: 556.3(497.11)
DOI: 10.5937/pirotzbor1540227M
OpHI'HHANAH Paj
original work

Cama Munanosuh®, Jbusana Bacuh, Yausepsuter y beorpany,
Pynapcko-reonomku dakynrer, JlemapTMad 3a XHIpOTreoyorHjy,
beorpan

Sasa Milanovic, Ljiljana Vasic, Belgrade University, Mining and
Geology Faculty, Hydrology Department, Belgrade

XUAPOI'EOJIOIIKA UHCTPAXKUBAIBA KAPCTHHUX
BPEJIA - JEJIOBUYKO BPEJIO

HYDROGEOLOGICAL INVESTIGATION
OF KARSTIC SPRINGS - JELOVICKO SPRING

Caxcemax: Kapcmuu uzeopu (8pena) cy Xuopoeeoniowku HajuHmep-
ecanmuuje nojase, u HUXOBUM UCMPANCUBAILUMA Ce NOKIAILA HAjeulLe
nasicrwe Kada ce paou 0 UCMPANCUBARLUMA KAPCMHUX U30AHU. JeT08UUKO
8peno cnaoa y epyny cugouckux epena ca O0yOOKUM 3ane2arbem
Kapcmuux Kauana. Dopmupano je y Kpeuroayuma u OO0JOMUMUMA
cpeomwez mpujaca u npedcmasba jeOHo 00 eehiux Kapcmuux epena Hd
Buonuuesom oeny Cmape nnanune. CneneopoHunauxa ucmpaxicuearod
Jenosuuxoe epena cy zanouema 2003. 2o0umne, kada je u no npeu nym
omkpuseH cugoncku kanan 0o oyoure o0 30 m. o oanac je uzseden Hu3z
POHUNAYKUX —UCMPANCUBAILA 0802 6peld, Npu Yemy Cy KaHaau
ucmpasiceHu 00 0youre 00 48 m. 'V paody je oam ocepm na eeonouixe,
Mopgonouike u Xuopozeonrowke Kapakmepucmuke 0802 8peid, Kao u Ha
pesyimame CReieopOHUNLAUKUX UCPANCUBATLA.

Abstract: Karst springs are hydrogeological the most interesting
phenomena and we pay the greatest attention to the research of karst
aquifers. Jelovicko spring belongs to the group of siphonal springs with
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deep recesses of karst channels. It was formed in limestone and
dolomites of middle Triassic and represents one of the bigger karst
springs in Vidlic part of the Old Mountain. Cave-diving research of the
Jelovicko spring started in 2003, when for the first time a 30 meter deep
siphonal channel was discovered. A number of diving researches in this
spring have been made so far when the channels were searched to the
depth of 48 meters. This study relates to the geological, morphological
and hydrogeological characteristics of the spring, as well as to the
results of cave-diving researches.

Kawyune peuu: xapcm, cugoncko epeno, cneneoporerve, Xuopo2eonozuja
Key words: karst, siphonal spring, cave-diving, hydro-geology

1. YBO/J,

KapcTau Tepenn npekpuBajy rotoBo 12% korHa, ca nebjpuHamMa 1
0 BHIIE XWJbaZa MeTapa H 3alpeMUHa BHINE XHJbaga KyOHHUX
KrjioMeTapa. 3Ha4yaj KapcTHUX TepeHa HajOosbe ce objammaBa THME MITO
ce npubamxHO 25% cBeTcke momyiamuje cHabneBa nujahom BogoM U3
KapCTHUX TEepeHa. YMpaBO W3 TOT pas3iora, MCTPaXHBAmkE KapCTHHUX
TepeHa W MOA3EMHHUX BOJa Yy KapCTy YMHH jeJaH BakaH /€0 HAyKe O
MOoA3€MHUM BojiaMa, yormte (Mutanosuh, 2012).

HctpaxuBame XHAAPOTEOIIONIKE dyHKIHIjE HOA3EMHUX
MopdonomKux 00IUKa y KapcTy je MPaKTUYHO HE3a00MIa3HO Kao €0
UCTPAXMBAYKOT MOCTYIKa, OWIO Jla ce paje MCTpakuBama 3a MoTpede
BOZOCHA0/eBaba M 3AIUTHTC MOA3CMHUX BOJA WIM IaK y pellaBarby
NPaKTHYHUX MHKCHEPCKUX npobiema y kapery. HajsHauajuuje mojase
KOje Ce HMCTPaxyjy y Kapery y MOIrIely HUXOBUX XUIPOTEOJIOIKHX
KapaKTepUCTHKa Cy KapcTHa Bpena. I'eHepanHo, BehmHa 3Ha4ajHUjUX
KapCTHUX Bpejla ce Haja3u 1Mo oboxuma epo3MOHHMX Oasuca, Tj. MO
o0omMMa KapCTHHX TI0Jba, PEYHUX JOJMHA M HAa KOHTAKTY KapCTHUX
TEpeHa ca XHUIAPOTeoJOmKUM Oapujepama. Ommra KapaKTepuCTUKA OBUX
M3BOpa je HemocpenHa 3aBUCHOCT u3Mel)y TMajaBMHA W HHXOBE
u3namHocTy. [lopen Tora, M3JAaNIHOCT W PeXUM (PYHKIMOHHCAkA OBHX
U3BOpAa 3aBUCH W OJ: BEIWYHMHE CJIHMBA, PETApJAllMOHOT KararuTeTa
KapCTHE W3/[aHU, YKyNHE e()eKTUBHE MOPO3HOCTH KAa0 M JIMTOJOUIKHX H
CTPYKTYpHHX KapaKTepHCTHKa TepeHa. KapcTHa Bpena ce 1Mo HauuHy
UCTUIaha TEHEPaTHO MOTY IIOJENUTH Ha TpaBUTALMOHA (CHIa3HA) H
cugoHcKa (y3nazHa).

U nopen HEBOCMUCIICHE BPEIHOCTH CIIEJIEOJIOMIKHX HCTPAKUBabha
CYBHUX CIENEOJOMKNX o0jekara, jelaH O] BeOMa BaKHUX HadyMHA
MCTP@XHBathba [OA3CMHUX BOJA Y KapCcTy je U CHEJICOPOHHIAUKO
uctpaxupame. Crneneopomeme je  TIpaHa  CIeleosoruje,  Tj.
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UCTpaXMBaYKa TEXHHKA Koja ce OaBM HCTPAKUBAKBEM IOJI3EMHUX
MOP(QOJIOMIKUX OOJUKA Yy KapCTy HCHYHEHUX BOJOM. CIeneopomeme
(speleodiving, cave diving) je pelaTHBHO MJIaJa HWCTPAKUBAYKA
JTUCITUIUIMHA, YHMjH je Pa3Boj HAIPEIOBAO YIIOPEIO ca pa3BOjeM OIpeMe
32 CKynma © KOMepIHjaliHa pomema. Moxke ce pehm m nga je
CIIEJIEOPOEHHE ,,HaAyUHA, HCTPAXKUBAUKA U CIIOPTCKA JUCIUILIMHA®, KOja
npy’*a  HW3y3€THO  BeluKe MoryhHOCTM Yy  XHMIPOT€OJOUIKUM
UCTpaXWBalkbUMa KapcTa, Tj. TMpyXa HajTauHHje TOAATKE O
pacripocTpamelhy KapCTHUX KaHala UCHyHmeHHux BoaoM (MwumaHoBuh,
2012). YnpaBo creaeopoHHIauKiM UCTPpaXUBambUMa Cy ce JOOMIN HOBU
MoJald O  pacmpocTpamelhy  KAPCTHUX  KaHala ©  HaYuHY
GbyHKIIMOHKCaka JeJTOBUYKOT Bpea.

2. OIIIOTE KAPAKTEPUCTUKE TEPEHA
2.1 T'eorpadcku monoxaj mupe 30He JeTOBHYKOT Bpema

Crapa manuHa je nmorpanndau pernoH Cpouje n Byrapcke (cimka
1). On m3yserHor je 3Ha4aja O4yBame HCHE NPUPOJHE OAIUTHHE U HCH
MOTEHIMjal 3a pa3Boj Typusma. Bumnd je neo Crape mianuHe u ehum
nenoMm je umsrpaheH on Me3030jCKuX KapOOHAaTHUX CTEHA. JeIOBHYKO
BpEJIo, Ka0 U HEroB CJIHMB, MpPUIaa 3anpaBo IJIaHMHM Buiny, a He
Crapoj miiaHMHM, Majia ce MpBa YECTO CMATPa HEHUM CaCTaBHUM JIEJIOM.
VY nogHoxjy miaHuHe Buanuu nexu [lupoTcka KOTiauHA, Jenpecuja
UCIyHEHA HEOTeHUM CeAMMEHTHMa. YTNpaBo HajBehM Je0 KapcTHUX
Bpelia HIMper M3y4yaBaHOT MOpydja ce M Hajasu mo odoxy Iluporckor
baceHa, a KanTupaHa cy 3a motpebe BopocHaOzaeBawa Ilupora u
JumuTpoBrpana, Koju cy yjenHo u Hajpeha Hacesba W MHIIyCTPH])CKH
LIEHTPH OBOT PEruoHa.

Hamu pa3Boj Bumnuua, omnocHo oBor nena Crape TiaHuHE, U
OUYEKMBaHA TYpPUCTHYKAa €KCIaH3Wja he ce BepoBaTHO KOHTPOJHUCATH
NaKJBUBUM  yNPaB/bakbeM M 3aTHTOM TPUPOAE H  MPHPOTHUX
CIIOMEHHUKa, IONYyT KIHCYpe CIaBUBCKO ['pio, JemoBuukor Bpena,
BEJIMKOT Opoja BOAOIAa1a, MPUPOIHUX IITyMCKHUX pe3epBara, IehuHa ut/.
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Cnuka 1 ['eorpadcku nmonoxkaj Crape miiaHuHE 1 JeJTOBUYKOT Bpesa
Picture 1 Geographic location of Old Mountain and Jelovicko spring

2.2 XuapoMeTeopOoIIOIIKE KapaKTEePUCTUKE UCTPAXKHOT TOJpYIja

[IpoyuaBame OCHOBHUX KIMMATCKHX M XHUAPOJOUIKUX YCIIOBA
HEOITXOJHO j& pajy MOTIIYHHjeT carjiefaBamba XUAPOTEOIOMKIX yCI0Ba
1 QYyHKIIMOHHCAka KapCTHE U3/IaHU.

Teputopuja ommruHe ITupoT OmIHMKyje ce€ TUMUYHOM YMEpPEHO-
KOHTHHEHTAJTHOM KJIMMOM, ajii MOIITO OBO MOJpydYje o0yXxBaTa BEIUKY
MOBPIINHY, Ca PEIATUBHO BEJIMKHUM pa3jiMKaMma Yy HaJMOPCKUM BHCHHaMa
Ha HCTPaXXHOM TMOJAPYYjy, IOpPE] YMEpPEHO KOHTHHEHTAJIHE KIMMeE
3aCTyIJb€HA jeé W IUIAHMHCKAa KJIMMa, MOJ KOjy Crmaja W IMpa 30Ha
JenoBuukor Bpena.

3a yTBphHBamke ONMIITUX KIMMATCKUX KAPaKTEPUCTHKA UCTPAXKHOT
nonpyyja kopuinthenun cy momanu CaBe3HOT XUAPOMETEOPOIOUIKOT
3aBoja 3a nepuog on 1970. mo 1990. rommne. KumomepHa cranuna
JlojkuHIIN je Hajperpe3eHTaTHBHHU]ja KaJa Ce TOBOPU O JEIOBHYKOM
Bpelly W Hajla3u ce Ha HaxMopcko] BucuHU o 880 M. Cpenme mMecedHe
CyMe IajJlaBiHa Ha OBOj CTaHUIN JAOCTIKY CBOj MUHUMYM Y aBTycTy (47
MM), a MakcuMyM y Majy (130 mm). Cpenma roaumima cyma najgaBHHA
n3Hocu 960 mm.

230



C. Munanosuh u cap.: Xunporeosomka HCTpakuBama... [Iuporckn 30opruk 40 (2015) 227-241

XUApONOLWIKK TJIEeJaHo, TepuTopHja ommTuHe I[lupoT mnpumana
cmBy Hwumase, koja je Hajeha necna mpuroka JyxxHe Mopase.
HuzBoano on Ilupora, xox cena Cranmuewme, y HumaBy ce ynuBa u
meHa apyra Hajeha mputoka Temmruia. OBaj TOK HacTaje crajameM
Tommomoiicke peke u peke Bucouurie koja Hajehu neo Boja mobuja Ha
pauyH [lojkunauke peke ca JemoBuukoM. M3BopumHu neo Bucouwnie ce
Hayla3u y byrapckoj, mTo y OJHOCY Ha yKyIaH CIMB TeMINTHIIC W3HOCH
teputopujanHo oko 15%. Temmtuna (ca Bucounnom) nyrauka je 70.6
KM, Ca MOBPILIMHOM CIIMBa 011 0ko 820 KM (Stevanovi¢, Risti¢ Vakanjac,
Milanovi¢, 2012). Y ropmeM TOKy JieBU Kpak TeMmITuie, 0THOCHO peka
Bucouwnria, on cena PcoBum g0 cena [laknemtuiia Ha Dy XHHU O 2 KM,
MPOTUYE KPO3 BEIMYAHCTBEH KambOH BramukuHa miuoya. CTpme KaMmeHe
auTuLe y3amky ce 1o 400 M u3Haz pexe.

Opn 3HauajHUjUX TOKOBa TpeOa MOMeHyTH M ['pajaiiHuyky peky,
Koja je necHa npuroka Humase. OHa y ropmeM TOKY HOCH HasuB
JoOpononcka peka, ayxuHe je 17 KM M ycekia je BeoMa JIel KamOH
HU3BOAHO o1 cena J{oopu [o Ha myTy ka ceny ['panamauna.

2.3 I'eomopdoonike KapaKTEPUCTHKE UCTPAKHOT TOJIPyYja

Cnoxena reosomka rpala, BeoMa akTHBHA TEKTOHHKA, €PO3NOHU
NPOLIECH HAPOYUTO y KAPCTHUM TEPEHHUMa IPHUBIAYMWIN CY MaXby
OpojHuX HayuyHHKa jou o1 Kpaja XIX Beka. Tako je J. L[Bujuh (jom 1895.
roguHe) obunaszehu [lupoTcky KOTIMHY, OmMHMcao IOjaBe Be3aHe 3a
HeriocpeaHy 30oHy Kpynauke mousape. Ox kpaja Il cBeTckor para, oBa je
oOnact Onina mpeMeT HHTEH3UBHU]ET IPoyyaBama.

VY norneny reoMophoJIOMIKUX KapaKTEPUCTUKA, JaCHO C€ U3]1Bajajy
nBe MoOpQoJomIKe LEIMHE M TO paBHUYapcka oOmact u  Opracko-
IUIAHUHCKA. JEJIOBMYKO BpEJNO U HErOB CIMB C€ Haja3d Ha MAacCHUBY
Bummya, Ha TUMMYHO TUTAHWHCKOM TepeHy. Hamasm ce ceBepHO o
[Tupora, mpema rpanuim ca byrapckom.

[ToBpmMHCKH MUKPOOOIIHIIN CE jaBJbajy MPAKTHYHO Yy CBHM 30HaMa
oromuheHor kapcra. IlpencraBjbeHm cy  IIKpamama, —Mysrama,
kameHunnama uta. lllkpame cy Hajuenthe Be3aHe 3a MyKOTHHCKE CHCTEME
MambHiX JHUMEH3HU]a, MPOIIUPEHUX XEMHUJCKUM JejcTBOoM Boje. [loceGHo
MHTCPECAHTHH ~ MHUKPOOOJMUM ~ Cy  TakO3BaHM  KIMKOBH,  KOJH
NpEeJICTaBIbajy CTybacTe WM NMUpamuiaiHe oONMKE BE3aHe 3a CTpPME
KpEeUmhayKe OJICEKE, O]l KOjUX Ce NMpH AY)KEM pa3joKaBamy O/Bajajy M
o0ypBaBajy y KamoH Jepme.

Bprade cy reHercku Be3aHE 3a XEMHJCKO M MEXAHHUYKO JICjCTBO
BOJA, YITIaBHOM Y paceIHMM 30HaMa WJIM CYBUM PEUYHHUM JIOJIMHAMA.
[Topen nuHeapHe oOpujeHTalWje, jaBJbajy C€ U JIEJIOBU TEpPEHa TIe CY
BpTaye paszbaiaHe, 0e3 MKAaKBE OpHMjEHTAIMje PA3TUUUTHX OOJIMKA H
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nuMmensuja. OBU JIeIOBU TEpeHa Ce M3]1Bajajy Kao THUIIMYaH ,,00THH-aBH
KapcT“. Bucoke moBpim Koje cy pasje/icHe BpTayaMa jaBJbajy ce Y 30HH
npuxpamHBamba JelTOBUUKOT Bpea.

Ha Tepeny ce jomr o MOBPIIMHCKUX KapCTHHUX OOJIMKA jaBJbajy |
yBasie. OHe cy aenpecuje Behux AuMeH3Hja, MOPPOTEKTOHCKOT MOpeKJIa,
a 4ecTo MX Ipare U Kpahu noBpuIMHCKHM TOKOBU. Ha Bunnuuy ce Hanmaze
yBase [lojatumra, Pahena u Tenoma.

UnraB HU3 pPasHOBPCHUX MOA3EMHHX MOP(OJIOMKHUX OOIHKa
HACTaje IO/ A1ejCTBOM HHTCH3UBHOT PaCTBapavKor JejcTBa BOJe.

Io mmpem obony IImpoTcke KOTIMHE jaBiba Ce HH3 yIJIABHOM
Mawux nehuna. Benuka nehuna y Jlowoj dpxxunu je Hajeeha, ca 1440 m
ucnuTaHux kaxana. CTBOpeHa je pajoM moasemHor Toka Bpbure, xoja
NOHMpPE OKO 2 KM Y3BOJHMje OA ynasa. Biaankuxa mioya y KamOHY
Bucounne ucnurana je Ha ayxuHH of 260 M W 3HayajHa je O
MMIIO3aHTHOM yJIa3HOM OTBOpY 60 X 40 M, Ha TELIKO NPHUCTYMAYHO]
JUTULU-TIEBO] KamOHCKO] cTpaHu. Ha jyrosamaaHom oboy
OpopoBaukor nosea Hasa3u ce ['onema aymnka, kao nmoHop OmopoBauke
peKe, a UCTIMTaHa je Ha qyXuHu o1 480 M.

2.4 T'eonolIKke KapaKTepUCTUKE UCTPAKUBAHOT TEPEHA

[Mlupa 30HA HUCTpPaXKHOT TMOApPYyYja OJJIHUKYje CE€ Pa3HOBPCHUM
JUTOJIOUIKUM | cTpaturpadckum cactaBoM. Hajcrapuje crene cy pudej-
KaMOpHUjCKe cTapocTH, a Hajmiahe KBapTapHe.

IToce6HO 6UTHO je pa3Buhe CTeHa TpHUjacKe CTAPOCTH Y KOjuMa je U
pasBHjeHa M3JaH Koja ce JpeHupa mpeko Jenosuukor Bpena. Tpujacke
TBOPEBHHE 3ay3uMajy HajBehe NPOCTPaHCTBO Ha MOAPY4jy 00yxBaheHOM
UCTPaXKMBABUMAa, IITO j€ U MPUKA3aHO T'€0JIOIIKOM KapToM (CIHKa 2).
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Cmuxka 2 T'eonomka kapTa IIMpe 30HE UCTPAKHBamba
Picture 2 Geology map of the wider zone of research

CenuMeHTH TpHjaca HajmoTmyHHje pa3Buhe umajy Ha Crtapoj
wianuHu.  [IpencraBipajy  THII  aimcKor  TpHjaca, y3 HarJamieH
MenuTepaHcku kapakrep ¢ayne. Kox Humopa, y ['pagamuannu, bacapw,
BpebeBuumm, Masromnry ¥ OCTaJUM JIOKQIHOCTUMA BUIJIMYKE HaBIIAKe,
TPUJaCKH CETUMEHTHU Cy Hajuyemhe y TEKTOHCKOM KOHTAaKTy ca Mjahum
TBOpeBuMHaMa. [loarHa UM HUje HUTJE OTKpUBEHA, a MOBJATy UM UYUHE
jypcku cenumentH. Y momHoxjy Crape miuanune, ['pebena m Bnamike
IUIaHUHE JIe)KE€ TPAHCTPECHBHO Ha IEPMCKMM LPBEHHUM Meldapuma.
CenuMeHTH JOWEr TpHjaca cy Hajoosbe pas3BujeHn y 30HM Crape
IUIaHUHe, JoK cy y mnpeaeny Pyja, I'pebena u Bnamke mnaHuHe
penykoBaHu Ha ne6sbuny o 10 no 15 m (Anhenkosuh, Kpctuh, hupuh,
Maprunosuh u borganosuh, 1969).

CenMMeHTH CpelImer Tpujaca €y ACTUMHYHO DPa3BHjEHH Y 30HH
Bumnmuua, Pyja, I'pebena u Bnamke mmanuae. Jlomu €0 OBHX
TBOPEBMHA TIPEACTaBJbEH j€ JOJIOMHTHYHMM  Kpeumalnuma ca
NpOCIIOjIMMa TJIMHOBUTUX Kpe4mhaka M alleBpOJIHTa, a Makpodopa
dopamunudepama u KoHOJOHTaMa. CeTUMEHTH JTOET JIea JIAJWHCKOT
KaTa TIPEACTaBbEHH Cy (QUHO3PHUM JOJOMUTHMA W JIOJOMHTHYHUM
KpeumanuMma ca OpojauM (apamuaHdepamMa KpyMHUJUX OOJIHKa, a
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TOpHEr Kara MPHUM JOJIOMUTHYHUM KpeumaluMa, OWOCIapuTUMa u
nonmomutuma  (AnhenkoBuh, Kpcruh, THwupuh, MaprunoBuh u
borganosuh, 1977). OrpanudeHor cy  pacnpocTpamema Y
ceBepozanagHoMm Jneny Crape MJaHUHE M Yy HENOCPENHO] OMM3HMHU
Jenouukor Bpena, cema Cenokoc w Mojunnm. JleOibnHA Cpeamer
TpHujaca u3Hocu oko 250 M, o Yera JaJMHCKOM KaTy mpwumaaa jensa 15
M.

Y TEKTOHCKOM IOINIeAy OBO MOAPYYje MpHIAA jyro3arajHoM
KpWIy BEIMKE CTapOIUIAHMHCKC aHTHKIMHANE, Koja je mo Ilpornhy
(1934) narnyTa Maji0o Ka CEeBEpOMUCTOKY, a oca joj je mpaBua CC3-JJU.
Jesrpo aHTHKIMHANE ce MOKJama ca raBHUM BeHlleM Crape MiaHHHE.
JyX mWeHOr jyrosamagHOr KpuJia Hala3d Cce€ HHU3 PEBEPCHUX
JIOHTUTYIMHAJIHUX pacela ca KpeTameM Ka ceBepoHcToKy. Hajcrapuje
CTEHE jesrpa aHTUKIMHANE TpUNanajy  pudejcko-KkaMOpHjcKoM
KOMIUIEKCY, KOjU 3aje[JHO Ca WHOBCKOM CEpHjOM IIOKa3zyje MoceOHe
CTPYKTypHE Kapakrepuctuke. OIIITH [PaBall IpyXKatba OBUX TBOPEBUHA
je ceBep-jyr, ca OfcTynambuMa y 06a cMepa.

Buumuka HaBiaka je jefHa OJ HajMapKaHTHHJUX CTPYKTYPHHX
obnmuka Ha wucTpakHOM monpydjy. [loumme kom cenma BrikoBuja Ha
CPIICKO-0yrapcKkoj TpaHuIlM, Ka0 HaCcTaBaK ,,3a/10aTKaHCKOT paszioma‘. Ka
ceBeposariany je npahena mo cema CormoTta, e je TOKPUBAjy HEOTCHU
cenquMeHTH. Buayinuka HaBiaka Ha HAIO] TEPUTOPHjH je ayradka oko 30
KM, ca cpeamoM BucuHOM o7 150 m. Ca jyrozamaza, oBa HaBjaka HeMa
OILITPY TPaHUIy TMpeMa TUMOYKOM POB-CHHKIMHOPHjYMY, Tako Ja ce
MOKe y3eTu na rpanully uuHu [luporcko mosbe (AnbhenkoBuh u cap.,
1977).

2.5 Xuzaporeosomke KapakTepUCTHKE

KapbOonatnu wme3030jckn Komruiekc cTeHa Crape IUTaHWHE je
MHTCH3MBHO KapcTU(UKOBAH M TIpeMa MOPQOJIOUIKUM KapaKTepH-
CTUKaMa OoJAroBapa KapaKTCpUCTHUYHHUM KAapCTHUM TCPCHHMA, HMa
HajBehe pacpoCTpamenhe Ha UCTPAXKHOM IPOCTOPY.

KapctHn Tum wu3maHu W3IBOJEH j€ Yy OKBHpPY KapOOHAaTHOT
MEe3030jCKOT KOMITIEKCa CTE€HA U TO:

— CpeAmETPHjaCKUX KpeUumhaKa 1 JOJIOMHTA,

KJIacTUTa M KapOoHaTa jorepa,

Kpeumhaka ca po)KHaIMa U JI0JIOMUTHMA OKC(POpI-KHMEpHIIa,

— MAacHBHHX M OaHKOBHTHUX CIIPYAHUX KpeUmhaKa THTOHA,
0aHKOBHUTHX, TECKOBHTHUX W JIAIOPOBUTHUX KpEUmaka BaJICHI-

OTpHBa,
— MacHBHMX W OaHKOBUTHX CIPYIHHX Kpeumaka OapeM-amra,
TUIIMYHE YProHCKe darmje.
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CreneH BOJOIPONMYCHOCTH y OKBUPY OBako jAeduHucaHOT
BEePTHKATHOT Tpoduia HHje jeqHAK y CBUM JEJIOBUMa KapOOHATHOT
KOMIUJIEKCA CTeHa, MOCeOHO y HAjHIKHM JEJIOBHMA, y TPHUjaCKUM H
JIOTepCKUM cenuMeHTuMa. JleOsbrHa KapOOHATHOT KOMIUIEKCA CTEHA
kpehe ce on HEKONMKO JeceTMHa MeTapa, y 30HaMa TPHjaCKHX U
Jorepckux Hacnara, A0 npeko 1000 M y o0ogHHMM JeTOBUMa HEKHX
IUTAaHUHCKUX MacuBa. [loceOHO nuTame ce OAHOCH Ha PACIpPOCTPaAmECHE
KapcTU(PUKOBAHOT Jieja Kpeumadke CTEHCKE Mace, TIojoxkaja 0ase
KapcTuukanyje y BepTUKaIHOM npoduiay. OBO je Beoma 3HAu4ajHO,
Oyayhu na cy y okBUpY AQyOJbHMX /€70Ba KapCTHE M3/1aHU aKyMyJIMpaHe
3HATHE ,,CTATUYKE"* pe3epBe U3AAHCKUX BOAA.

[TpuxpamuBame U31aHU KOje IpeHupa JEeTOBUYKO BpENIO BPIIU Ce
yIIaBHOM MH(UITpAIMjoOM BOJa OJ MaJaBUHA Y OTKPUBEHHM JEJIOBHMA
KapCTHOT KOJIEKTOpa, a pehe um mHOMITpanujoM BOJa MOBPIIMHCKUX
TOKOBa KpO3 IMOHOPCKE 30HE. Y oroauheHNM KpedmayKuM Jenpecujama
Ha pesbedy (yBasie, BpTaue) W y YCJIOBHMa OTBOPEHOT U pazpaleHor
CHUCTeMa KapCTHHX KaHaja W KaBepHW, KapCTHA W3/aH MOXe Ja
aricopOyje Behu 1eo kommumHE H3IMydeHOr atMmocdepckor Tamora. C
Ipyre CTpaHe, 4YecTO 3amylieHa JHa OBUX JeNpecHja Haciarama
LPBEHUIE WIN JelyBHjaTHO-NPOJYBHjaJHUIM HAHOCOM, YyTH4Yy Ha
3aJpXKaBambe Jejia BOJe, 0 YEMY CBEJOUE [10jaBe je3epala U JIOKBH.

TeKkToHCKHM YCIOBH M CTPYKTypa KpEeumadKHX TepeHa IJIaBHU CY
(dakTOpu pa3Boja KapCTHOT MpoIleca W IUPKYJIaluje U3AaHCKUX BOJA Y
OKBUPY (pOpMUpPAHUX MPCINHA, IYKOTHHA U KaBEpHHU.

JlpeHupame MCTpaXKMBaHE KApCTHE W3JaHM BPIIM C€ HCTULAHEM
NPEeKO BHILE KapCTHUX HM3BOpa M Bpella, O dYera cy Haj3HayajHHja
JenoBuuka Bpena. [lox JenoBHYKMM BpeiarMa IMOJpa3syMeBajy ce TpU
[0jaBe WCTHIAaKka KapCTHUX MOJ3EMHHX BoOJa ceBepHO o Bucouke
Pxane. JIBe mojaBe cy y seBoM OOKy JelnoBHYKE peke U jenaH y
Jlojkunaukoj penu. Jlajbe y pady je AaT MpUKa3 pe3ysitaTa UCTPAKUBAbHA
riaBHOT U HajBeher JemoBuykor Bpena.

3. METOJUKA U PE3VJITATU UCTPAXXMBABA KAPCTHUX
KAHAJIA JEJIOBUYKOI' BPEJIA

CrneneopoHuiayka UCTpaKuBama JeIoBUYKOT Bpena (ciauka 3) cy

u3BoheHa ¢a3HO U TO y 3aBUCHOCTH OJ] IPETXOAHOT KOpaka, OJHOCHO OJ1
pesyaTara 1001jeHIX IPBOM (ha30M HCTpaKUBambA.
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Cmuka 3 CneneopoHuial pes 3apoH y JETOBUUYKO BPEIO
Picture 3 Cave-diver before diving into Jelovicko spring

HctpaxuBama cy y npBoj (asu moapazymeBana MHPOPMATUBHO
CIIEJICOPOHMIIAYKO M3BUhamke y HUJbYy carjie/laBama yClioBa M BEIWYHHE
CHENICONIOMKNX — O0jeKaTa, INTO j€ TOAPa3yMEBaJIO NPUKYIIbAHkE
cnenehux napopmanuja (Munanosuh, 2012):

a) eJleMeHTapHa Tonorpaduja

— a3UMYT YJIa3HOT KaHajia

—rabapuTH KaHaIa

— OOYHU OTBOPH

— TyOMHE Ha KapaKTepUCTUIHUM MECTUMA

— IMCTaHIIa ¥ IPOIICHA 32 1aJbe UCTPAKUBAE

— a3UMYT MNpaBIIa 32 J]aJbe UCTPAKHUBALE HA 33/IFb0] TAUKH NCTPAKHBAHA
0) BUIJBUBOCT
B) TEMIIepaTypa BOJE
') a3UMYT KpeTama MOA3eMHOT TOKa
1) Op3uHa TO3EMHOT TOKa
1)) makcumanHa 1yOMHA UCTpAKHUBaHA
€) pa3Ha onaxama (HaHOC, MyJb, IPambe, Cy’KEHHU MPOJIa3H UT/.)

) TIPUCYCTBO crieneodayHe

Jlpyra ¢aza ucTpakMBama je IUIaHMpaHa Ha 0a3u ToJaraka
uHpopmatuBHOr pomema. OHA, Ka0 W MPETXOIHA, II0Apa3yMeBa
JIETaJbHO CIEJICOPOHMIIAYKO KapTHPamke, Ka0 W CBE OCTAJle BHIOBE
TE€OJIONIKOT ¥ XUAPOTEOJIONIKOT HOABOAHOT KapTUPamka Y 3aBUCHOCTH OF
BpcTe M oOMMa 3aaaraka. Takohe je TokoMm napyre ¢aze UCTpaKHMBamba
HalpaBJbeH W BHUJECO-3AIUC O CIICJICOPOHMIAYKOM HCTPAKHBAY
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JenoBuukor Bpema. Tpeha (¢aza wucTpaxuBama ce OJHOCH Ha
UWHTEpIpeTanyjy  NPUKYyIUb€HHUX  nojartaka. [Ipuka3  pesyinrara
UCTpaXUBama JIaT je Y HaCTaBKy paja.

4. MOP®OJIOIIKE U XUJIPOI'EOJIOILIKE KAPAKTEPUCTUKE
JEJIOBUYKOI" BPEJIA

JenoBu4Ko Bperno crajga y rpyiy KapcTHUX CU(OHCKHUX Bpesia, YUjH
j€ KaHaJl CHUMJbEH M XUJPOTEOJIOIKU UCTpaxeH 10 ayoune ox 30 M, ca
MaKCUMaJTHOM JyOMHOM HcTpaxuBawmwa of 48 M (ciouka 4). YkynHa
Iy’KWHA CHUMJBCHHUX U UCTPAKEHHUX KaHana je 118 m.

JELOVICKO VRELOl i ‘././‘ —

istraZeni deo sifonskog
kanala

-30 m

Cnuxka 4 Ilpodun Jenosuukor Bpena (Munanosuh, 2012)
Picture 4 Cross section of Jelovicko spring (Milanovic, 2012)

['eHepanHO, KaHal ce MpyXka y HpaBIy UCTOK — CEBEPOHCTOK M
IpaTH MpaBal] IpyKamka jeHOT O] TOBPIIMHCKH PETUCTPOBAHMUX pacesa.
Cama yna3zHa 30Ha JeJOBHUYKOT BpeJia TIOYHMIbE H3BOPCKHM j€3€POM
amduTeaTpaIHOr O0JIMKA, U3 KOTa Ce y TOJA3EMHE KaHajie OBOT Bpeia
yJa3¥ UCIIO/I Mamer KPeumhadKor 0J0ka (ciauka 5).
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Cnuka 5 YnasHo je3epo JeqoBHUYKOT Bpelia
Picture 5 Jelovicko spring lake

Cam yna3 ce Mema ca XHAPOJIONIKOM CHUTYaIldjoM, Ma C€ TOKOM
BHUIIIE HCTPAXUBakha MPUMETHIIO 1a OJIOKOBU U KPYIHO KaMEHhE MEHajy
MOJIOKA] YCJeI jaKor MOTHCKA BOJE 332 BpeMe BENIMKE M3JAIIHOCTH. Ya3
y Bpelo ca YHyTpalllhe CTpaHe ca IOoJIoKajeM Behux u MamHux
KpeumhauKuX OJIOKOBA MPUKA3aH j€ Ha CIULH 6.

Crnuxka 6 Ilornen Ha yna3 y JenToBMYKO Bpeso ca YHYTpAIEe CTpaHe
Picture 6 View to the entrance of Jelovicko spring from the inner side
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Haxon yna3za numensuja 2.5 M, ca NpOMEHUBOM BHCHHOM ox 1.5
1o 0.5 M, yiasu ce y IpocTopHjy Behux JUMeH3Wja U TO IIUPUHE OKO 15
M U BuUcmHe on | mo 2.8 M. J[BopaHa je HCIymEHa KpEeUmadyKhM
OJIOKOBMMA U TOYHEGE 011 3 M AyOuHe ma cBe A0 10 M, rae ce ponasu JIo
npBe Behe kackanme, OJHOCHO Tpenacka KaHaia y Beptukany. [lpBa m
Hajpeha ynmasHa JBOpaHa je yjeIHO W CTAHMINTE TOTOYHE IMAacTPMKE.
Jetas> nBopaHe, Kao0 M HEH 3aBpUIETAK U TMPETXOAHO TMOMEHYTa
BEpTHKAaa, JaTH Cy Ha CIHLH 7.

Cmuka 7 Jlerass qBOpaHe y JEIOBHYKOM Bpey ca IIOTOYHHUM ITacTpMKaMa
(;1eB0), mecHO 3aBpIIIeTaK IBOpaHe ¥ IIPBa BEpTHUKAIA BPEJICKOT KaHaIa
Picture 7 Detail from the pool in Jelovicko spring with brown trout (on the
left), ending of the pool and the first vertical of the spring channel (on the right)

Jlaibe ce KackaJHOM BEpTUKAJIOM KaHaj CIyIlTa A0 AyOuHe on 25
M, KaJa HEeroB Harud mocraje 3HaTHO OJaKu W TAe BeluKe OJOKOBE U
KPYIHO KaMeme 3aMemyje (UHO TpaHylIHcaHu NUbyHak. Kanam 3atum
nmonasu 1o Beher cyxkema, re je y npBuM ¢azaMa HCTpakuBama OWIIO
Hemoryhe mpohwu, ympaBo 300T MECKOBUTOT M HIJBYHKOBHTOT HaHOCA.
['enepanHo, KaHAN TOBHja y TMpPAaBIy MCTOK-CEBEpOHMCTOK. Jlaske ox oBe
Tayke, TpeMa O00jaB/bEHUM pe3yJTaTHMa JAPYTUX CIIEICOPOHMIIAYKUX
€KHIa, JOILIO CE 0 MaKCUMaJIHE TyOuHE UCTpakuBama of 48 M.

[To XuApPOreosOmKUM KapakTEPUCTHKaMa, JEJIOBHYKO BpENO je
Hajehe kapctHo Bpenmo oBor nena Crape IUIaHWHE, OJHOCHO Ha
Bummnuy. Haxkanoct, JemoBuyko Bpeno HHUKana HHjEe OdyKe H
CHCTEMAaTCKH OCMaTpaHO, MaKo OW TO CBOJUM KapaKTEPHCTHKaAMa H
BXHOCTH OWJIO HEOMXOJHO Ja C€ Ha HEMy YCIOCTaBU CTallHU
MOHUTOPHHT TOJ3EMHUX BOJa, KAaKO KBaHTHTATUBHH, TaKO U
KBaJIUTaTUBHHU.

[IpemMa mOBpeMEHUM oOcCMaTpamUMa Bpeia, HEroBa MUHHMAJIHA
m3gamHoCcT maga wucnox 80 n/c, ca TeHepallHOM — OCIHHJIAIN]OM
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temneparypa ox 9.5 no 12°C. Kao o je Beh u o6janimeno, 0BO Bpeio
criaja y THNMWYHA KapcTHa cudoHCKa Bpeia ca JAyOOKHM 3ajerameM
KapcTHUX KaHanma. Moryhe ma ympaBo cama Mopgoiorija KapcTHHUX
KaHalla M yCJOBa/baBa MOjaBy IMPEKUIamka HCTHIAKka BOJAC HAa BpEIy
JeTHOM Yy TOJWHH, H TO OOMYHO TOKOM aBrycra mecemna. HakoH TakBor
MpeKuia KOju Tpaje MO HEKOJWKO CaTH, BPEJIO IMOHOBO HACTaB/ba ca
HOPMAITHUM ~ P&KMMOM  MCTHIIAEbA. CMana ce Jla je MakchMallHa
M3JamHOCT Bpena mpeko 5 m/c (Uy6pwmosuh, 1990), mama ce mo
BCJIMYMHHM KaHalla M pa3MeIITamby KpeumauykuX OJOKOBAa Y IEPHOLY
BEJIMKUX BOJA MOKE MPETHOCTaBUTH Ja M3AALUIHOCT MOXKe OutH U Beha.
PenatuBHO Op30 NMyHEHE U NPAKIHEHE N3aHU CE MPUITUCYjE TIOBPIINHH
cimBa on oOko 46 KM', ca BeoMa JOOpUM  (QHITPALMOHUM
kapaktepuctukama (ciuka 8). [lopen Boma kxoje ce mHUITpHUpajy Ha
kapcTHoj noBpmu Crape IUIaHWHE, jelaH Je0 MambUX MOBPIIMHCKUX
TOKOBA C€ M 3aBpIIaBa TOHOPCKAM 30HaMa.

Jelovickowrelo

Cruka 8 JemoBHYKO Bpeo ca MpeTHOCTaBJbEHNM CIMBHUM MTOAPYYjeM
Picture 8 Jelovicko spring with supposed basin area

3AKJbYYAK

Crapa ruiannHa je norpannyHu pernon CpOuje u byrapcke u ox
U3y3€THOT je 3Hauaja ouyBame HheHe NpupoaHe OamTthHe. McTpaxuBanu
TEpeH, Ha KOME C€ Haja3d W 30Ha MNpHUXpambUBamka M JAPCHUPamA
JenoBuukor Bpena, 3ampaBo mpumnana Buammuy, xoju je u geo Crape
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rwianuHe. CnuB JenoBuuYkor Bpena je Behum genmom usrpaheH on
ME3030jCKHX KapOOHATHMX CTeHa W TO cpemmer Tpujaca. Camo
JemoBuuko Bpeno cmama y rpyny cHOHCKHX Bpena, ca TyOoKHM
3ajerambeM KapcTHUX KaHanma. CreneopoHMIauka HMCTPaXKHBamba
JenoBuukor Bpena cy 3anodera 2003. roauHe, Kaga je ¥ MO MPBH MYT
OTKpUBEH cHU(POHCKHU KaHai a0 nyouHe ox 30 M u xyxuHe oko 120 m. Jlo
JlaHac je U3BEJCH HU3 POHWIAYKHUX UCTPaKMBamba OBOT Bpelia, MPH YeMy
Cy KaHaJli UCTPaKEeHH J10 ayOmHe ox 48 m. M3mamHocT Bpena ce kpehe
o1 80 11/C y MUHHMYMy, T1a 10 TIPEKO 5 M"/C Y MAKCHMYMY.
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