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FEOJ/IOLLUKN ®AKTOPU U OBENEXJA PYAONOCUOCTH
KANYJPE (J3 CPBEVJA)

o4
Bowka Crajesuha*

leonowka cpefuHa Kanygpe npunaga HU3y Makbux NOSIMMETANIMUHUX PYAHWUX NOSba Y CKIOMY TEKTOHWU3U-
paHux 6/10K0Ba CEHOHCKOT (hnuwa 3anagHor o6oga AuHapuga y3 menaHx Bapaapcke 3oHe. [e0/owWwKo-meTano-
reHeTcKe cneyuduUyUHOCTM pygHor nosba Kanyzgpe npoucTekne cy U3 TepuujapHe MarMaTo-TeKTOHCKe aKTUBHOC-
TW. MHjeKTOBakeM MpojyKata MarmMaTtuiama U [ernoHOBare MOoCTMarMaTCKOr PyAOHOCHOT. Y OCHOBY MoJIMMeTa-
JIMYHOT KOMMJeKca.

Y pagy ce Aaje KomMmnapaTUBHW NPUKa3 U aHaNN3a NOKa/IHUX KOHTPOSIHMX TeofIoWKNUX hakTopa v Busyes-
HVX WMHAMLMjA PYJOHOCHOCTW. [€0/0LIKO-MUHEPaIOLLKe KapaKTepUCTUKe ce TPeTupajy WHAMKATOPOM anu n
KPUTEpMjyMOM PYAOHOCHOCTW. Y3 f06pY Kopenauujy ca ocTaiuM npoyyaBaHWM pefieBaHTHUM (haKTopuma KOH-
TPOJIe. BaXaH Cy efIeMeHaT 3a fasby NPorHo3y NoTeHLMjasHOCTH WMPUX NOBPLUMHA Y OKBUPY PYAHOT Mosba.

KopuiwheHa je MeToguKa CMHTETM30BaHe KoMMapaTWBHe aHanu3e MojaTaka reoslollKe npocnekuuje u
NPOrHO3He aHasI3e IOKaIHUX KOHTPOTHMX haKTopa fI0KanusaLuje opyateta.

K j6yunc pcuun: MNOSIMMETANIMYHO PYAHO NO/be, KOHTPONHU (DaKTopu, NHAMLMje, MUHepasiHa acouujaumja. reonoLu-
Ka nporHosa, Kanygpa, J3 Cpbuja.

YBO/]

[eo 3anagHe Cpbuje Koju ce npoctmpe 3anagHo og peke VM6pa 3axBaTta NaaHWHCKY
o6nact Nonuje, npema cagalw M cazHakbuMa, MMa reo0WKO-MeTanoreHeTcKy npeguc-
no3numnjy npema eHAOreHNM NeXULWTUMa Be3aHUM 3a TepuujapHU BYAKaHO-NAYTOHCKU
Kanko-ankKaaHu marmartusam. Y UefMHW OBa CpefuHa, paHuje feduHUCaHa Kao PyaHU
pejoH (6rajeyjc, 1982), n gaHac ce Hanasu, y3 noKanHe M3y3eTKe, Ha HMWBOY MCrpaxe-
HOCTMK KOju omoryhaBa n3aBajake caMo pyaHuUX no/ba. BehuHa gocafjallbux NCTpaxusa-
ta 6as3npaHa Cy Ha NPOrHO3HO-MeTanoreHeTCKOj aHanu3n nofjarTaka OCHOBHE reonoLlKe
KapTe KOM6WHOBAHMX Ca HECUCTEMATCKUM CKayT-NMpPOCMeKLMNjCKUM, NONYPeruoHaiHum v
nonygetabHUM CTPYKTYPHO-Te0N0WKNM, Fe0XeMUjCKO-MUHEPANOLW KUM, BP0 PeTKO U
reousnyknum nsyyasawuma. MonumeranuyHo pygHo nosbe Kanygpe cnaga y yxe npo-
CTOpe, KOA KOjuX je Taj CTEMEH UCTpPaXKeHOCTK peanaTmeo Behu, 360r nojaTaka geTa/bHe
reonowke kapte 1:5 000, n geTa/bHe reoXeMmnjcke npocnekyuje. Y npukynmbawy, obpagm
M UHTepnpeTauuju nofjaTaka je, noped uctpaxueaya eosasofa u3 beorpaga, y4yectso-
BaO W ayTop paja.

‘PypapcKo-reonowkmn hakynTtet YHuBep3autetay beorpagy, hywmuHa 7,11 000 Beorpag,.






Y pafy ce npeseHTUpajy peneBaHTHe METaNOreHeTCKO-reosloWKe, CTPYKTYpHe U
MUHEpaNioWKe KapakTeEPUCTUKE Y KOHTEKCTY aHasn3e NoKaJHUX NPOCNeKLNjCKUX KpuTe-
pujyma nporHose u WHAMUMja PYLOHOCHOCTU cneuuipuyHuX 3a NonMMeTanuyHo pPyAHO
nomse Kanygpe.

OMNLUTA N'EOJ/TIOLUKA OBENEXJA

PyaHo nome Kanygpe Hanasu ce Ha jyroucTO4HUM 0OpOHLUMMa NaaHUHCKOTr MacuBa Io-
nunje y Buay cybmepugmnjanHe MuHepannm3oBaHe 30He LWMPUHE A0 2 KT U AYXXUHE OKO 5 KT. Y
NnTepaTypu ce 0Baj NOKANUTeT NOMUKe No Ph-/n MmuHepanmsaumjama u ctapum pygap-
CKHM pajoBuma of cTtpaHe 51rwca (1955). W3yuyaBatka HOBUjer gatyma fatupajy, ca
npeknguma, y nepmogy 1980-1992. Y 0KBMPY TakKCOHOMCKM LIMpPe TEKTOHOMAarmMaTtcke
uenvHe npoctop Kanygpe nexun Ha Kpajhbem jyroucTo4HOM, TEKTOHCKU fedopmMucaHom
0604y LleHTpanHO-ronnjckor cBoja, y 30HM cnywTeHuX 610KoBa YHyTpawwnx [uHa-
puaa, HenocpegHO y3 peBepcHe Aucnokauunje npema Bappgapckoj 30HM (8 (ajeyjc. 1986,
1990). MpuHaga rpynun XMapoTepManHnX pyaHMX nosba pyAHOr pejoHa Fonnje Be3aHUX 3a
TepuunjapHe Kanko-ankanHe Cy6BY/NKAHCKO-BY/KAHCKe LEHTpe Yy (IUWHOM KOMMJIEKCY
ropwe Kpefe y3 NMHeapHe SUCNOKAaLMOHE PYNTYype rpaHUYHoOr nojaca JpuHCKO-nBawmny-
KOr enemMeHTa U Menamka Bappapcke 30He. [e0N0WKO-METANOrTEeHETCKE W reoxemuj-
CKO-MUHepanowke cneunmnunocTn oBe cpefuHe, nsrpaheHe y OCHOBM 0f CUAUKATHO-
-KapbOHaTHUX CEHOHCKMX MelYyapcKo-aneBpoIMTUYHUX, TNNHOBUTO-NANOPOBUTUX Ce-
AVMeHaTa U jypCcKO-KpeAHUX MenaHXupaHux knactuta, MmeflyTum, nocneguua cy npucyc-
TBa TepuujapHUX enureHeTCKMX MarmatoreHux npofykaTa. [ajkoBu KBapLiaTUTCKO-
-(heHOAHJe3nTCKOr cacTtaBa ca npatehnm xumapoTepmManHUM M3MeHaMa OKOMHUX CTeHa W’
nonumeTanHUM MWHepanusaumjama 2n, Ph, 5h, A8 HepaBHOMEPHO Cy AUCMOLMPAHMK Y3
CMperHyTe TEKTOHCKe W TEKTOHCKO-Marmarcke CTPyKTypHe enemeHTte (cn. IN). Umnper-
HalUWOHO-XXWYHO CYN(PUAHO OpYyAHEHe Yy anTtepucaHnm rBOXNEBUTO-MaHFaHOBHTUM
KapboHaTU3NPaHUM U CUNUPUKOBAHUM CTEHama je NnonasHW HenocpefHU enemeHat 3a
pehuHncarwe Kputepnjyma n obenexja pygoHocumoctu y pygHom nomy Kanygpe. Lumb
paja je ynpaBo NpuKas W aHanusa TUX IOKaHUX ob6enexja pyAOHOCHEe CpefuHe Koja cy

Cn. 1. lT'eonowka KapTa pygHor nosba Kanygpa. /lereHpga; 1. HeBe3aHM KNacTUTW anyBUjoHa. 2. pyfHe no-
jaBe n MnHepanusaumje Ph-2n-8h, 3. xmapoTepmMasnHO U3MereHe cTeHe, 4. AajKOBU TepumnjapHUx ByKa-
HUTa (KBapunaTuTu, NaTuTu, eHOaHe3NTN N aH4e3NTH), 5. PANLIHN CefUMEHTMN (apPeHNTU, aneBpoNnTA U
nanopum) ceHoHa, 6. rnHLKM, nelwyapu, nanopum n anjabasm jypcko-kpegHe “Aujabas-poxxkHauke opma-
umje", 7. Kpeyrbaum ropke jype, 8. cepneHTUHUTM 0hMONUTCKOr MenaHa Bappapcke 30He. 9. meTamop-
hutn (hunutoman, metanewyapm n Mepmepu) “LpUHCKO-MBawUYKOr naneosomka', 10. metamophuTn
(KankKwuncTu, 3eNeHn WKPWbLUN, MeTagunjabasn, n punmtommkawmnctn) "“CTtyaeHuuke cepuje™. 11. Tpace
TEKTOHCKMUX pynTypa, 12. Tpace NpeTnocTaB/beHUX MarMaTo-TeEKTOHCKUX pynTypa/MopgocTpyKTypa, 13.
CTapu pyfapcku pagosu (CBpTHEBU U Xange) n 14. rpaHnYHe KOHTYpe MOBPLUUHE NMOKPUBEHE Feoxemmuj-
CKOM NpOoCneKLuunjom

p18. 1. Oeolo§lcal Tap ol /be Kalwba ore MeM. PeJ*encl: 1. loo»e alhtal cla51J1e5 2. P1>2H-8h
ore occwTences arncl nuneraHraHon, 3. hy/bo/bertally allerec! rock6, 4. clykes o(' Teitaly Yolcat(eb
("mal2la(Ke5, 1a(1(e8, phenoanc!e51(e8 anc! Tal'lx(one8), 5. 3enonjan lMysch xecUTen(8 (arenl(e5, 60(8(o-
neB anc! tarl8(onek), 6. clay5(one5, 5an/b(one8, Tarl5(one5 ang chahases o!' (he Jura55lc Cre(aceomb
"'Clahabe-Cher( Ponnalon®, 7. TJpper Jura8sic MTe5(one5, 8. 8erpen(1nl(e8 ol" (he ophloh(ic Telan”e
1M (he Yarclar rone, 9. Te(atolphl(e5 (phylNKoMs, Te(azancl8(one5 anc] TarMeB) o' ‘hnna-Jyanjka
Pakorcmc™, 10.‘Te(aTolphKe8 (calc-8ch15(5, ~reen 5ch15(5, Te(a-caha8e5 ancl phyLL(onuca5chl15(8) oJ
""8(nclenlca Bene6™, 11. (race5 o(* lec(oTc rap(ure5, 12. (race8 o' 8vmppo.5es talrra(lc-(ec(0M1lc rap(ures
anc! wcnpho-5(rac(nre5, 13. oM nutng \yorkln§5 (6hall-pK6 anc! /bTp.8), 14. con(our Hnes ol' sur-
Jace5 coyerec! hy §eochenwucal pro8pec(1n(J.



O/, 3Hauaja 3a Aa/by NPOrHO3y, ycMepaBate MPOCMNEKLHjCKO-UCTPaXHNX pajoBa W yon-
lWTe OLUeHY EKOHOMCKe NMOTEHLMUjaIHOCTU Te BPCTE CMPOBUHCKOT pecypca y 0BOj MeTaso-
reHeTCKOj cpeauHU. TeoxeMujcKe cneyndnyHOCTM Kao KPUTEPUjyM PYAOHOCHOCTM Y
pyaHom nosy Kanyape, a v wupe, npukasaHe cy y noce6Hum pagosuma aytopa (CTa-
jeBuh, 1996; Oan8§1C | 6Cajeyjc, 1994).

MAIMMATW3AM

PyaHo Hombe Kanygape ce Hanasu y OKBUPY pasnoMHUX pynTypa y3 Bapaapcky 30HY
Ha jyrouctouyHoj nepudepuju rnaBHOr WHTPY3UBHO-BY/IKAHOTEHOTr KanKoO-anKanHor
mMarmartckor ueHtpa lonuje. [oK ce y TOM MpOCTpaHOM MarmMaTtoreHOM LEHTpY Ccyde-
/baBajy opmaunje n aumje NAyTOHCKOT U CyBBY/IKAaHCKOT HUBOA KOHCOMMAalmnje ca Bu-
COKOTEMMNEpPaTypHUM acoumjaunjama pygHOr KoMnnekca, y tberoBuMm nepugepHuM cer-
MEHTMMaA, Kao LWTO je 0Ba CPeAnHa, AYX NMMHeapHUX pynTypa 06pa3oBaHun Cy eKBUBANEH-
TV Cy6BY/KAHCKO-BYKNaHCKNX HMBOA KOHCONMZaunje y Bugy AajKoBCKUX (haumnja Ksapl-
natuT-naTMTCKe U gaunTo-aHaesnTcke ¢opmauynje (8 lajeVic, 1987; Oan”jc 1 6l aje-
Y1C, 1994). Ocnawajyhu ce na HoBMje NojaTke O re0JIOWKOM cacrasy u rpahu ose cpe-
AvHe (pgeTasbHa reonowka kapta 1:5 000), ynora TepuujapHuX marmara y cTBapawy
061MKOBaky PYAHOr nosba Kanyape je MHOro mM3paxajHuja WM 3HavajHMja y OfHOCY Ha
focafalltbe nos3HaBawe. Ha TakaB 3ak/byyak ykKasyje 3HaTHO Behu WHTEH3UTET U eKc-
TEH3UTeT pacnpocTpawema [ajkoBa Keapunatuta, @eHodauunTa, natuta u aHgesnta. Y
Wwupem apeany pyaHor nosba Kanygpe yous/bus je HopacT nonynauuje fajkoBa BY/KaHU-
Ta Ka ceBepo3anafy OAHOCHO Yy npaBLy rNaBHMX MarMaTckux ueHTapa [onuje. Y pame-
HOCT 0ff MarMaTCcKOr M3Bopa W pasnuMka y AybuHu KoHconupauuje peeKToBaHU cy U
Kp03 MPOMeHYy CTPYKTYpPHUX ocobuma By/nKaHMTa, HauMe, y ceBepo3anagum CeKTopuma
BULUE CY NPUCYTHWN 3PHACTO-MOPHPUPOULHMN A Y JY>KHUM NOPHOUPCKH BapujeTeTn. [lajKkoBu
y OCHOBW Tpacupajy A0BOJHe KaHafie He caMO NpojykaTta marmatusma, seh n xuapoTep-
MW KOje Cy YyCNOBMWNE CeNleKTUBHE anTepaunje OKONHUX CTeHa U HenocpeaHo AenoHoBakbe
MWHEPaNIHNX jedutberba PYAHUX MeTana Kao WTo cy cynduan vn cyndoconu Ph, /n, 8s,
A8, AK 1 Pe. 360r 0oBMX pasfiora, ca 3HaTHO BehOM CUTYPHOCTW Ce MOXe FOBOPUTH O na-
pareHeTCKOM TWMNy Be3e M OAHOCY M3MeNy AajkoBa BYNKaHWUTA, XUAPOTEPMaNHUX U3MeEHa
Yy OKO/IHUM CTeHaMa M MONUMETa/IMYHOI OpYAHEHa, WTO je Y CBaKOM CAy4ajy BaXKaH
KpUTEepMjym 3a fasby NPOrHO3Yy Yy CMUCAY CUTYpPHUjer geuHucamwa NOKanHUX MNOTEHUU-
janHo pypoHOCHUX cpefuHa. CTeMeH UCTPaXKeHOCTWU FeonoWwKe cpefnHe He omoryhasa
noysfaHunjy aHanusy HMBOa epofOBaHOCTU eHAOTEHMUX MpojyKaTa, HATW pasMmaTpare He-
nocpegHuUX ogHoca uM3Mehy nonMMmeTanMyHOr pyaHOr KOMNnekca, fajkoBa BY/JKaHUTa U
npofykata OKOMOPYAHUX M3MeHa. AHaiM30M ONWTUX obenexja reonowke cpeguHe u
TepumnjapHuUX marmaToreHux NpoAykata, moce6HO MHeapHOr 30HANHOr pasmellTaja aco-
uvjaumnje pygHuUX MuHepana u enemMeHarta, y3 npeTnocTaBKy fa je 3aCTyn/beHa BepTuKan-
Ma 30HanHOCT, MOrfI0 61 ce TOBOPUTU O CTenenmy epofoBaHOCTU Off HEKOJIMKO CTOTUHA
meTapa, npu yemy je y Ay6/bUM HMBOUMA cayyBaH rnaBHW Ae0 PYAHOr KOMMeKca.

CIrPYKTYPE

Ca CTaHOBMLITA NPUHOCA U feno3unlnje pyaHe maTepuje yHyTap pyaHor nomba Ka-
NyApe penesaHTHa Cy [Ba TUMa NPePYAHUX CTPYKTypa: TEKTOHOTEHE U TEKTOHO-Marmar-
cke. O 3aCTYN/bEHOCTM U YTULAJy UHTPAPYAHWUX W MOCTPYAHUX CTPYKTYPHMX efnemeHaTa y
PYAHOM MOM>Y, MPU CcafalltbeM CTeMeHy MPOY4YeHOCTM, TELKO je M3BOAWTU 6UN0 Kakse



3aK/byUYKe. Y OKBUPY TEKTOHOTeHUX CTPYKTypa KOje KOHTpONuWy nyTese NpuHoca mar-
MaTOreHMX Npoaykara UCTu4yy ce pynTypHU CUCTEMU TpacupaHu AajkoBuMa TepuujapHux
BY/NiKaHUTa. Mako He npunagajy CTpykTypama HajBMLIEr paHra, Kao WTo je cybmepuiu-
janHu peBepcHU TEKTOHCKM LWaB mMa Joaupy GAMILHOT KOMMJeKca ca MenaHxom Bapgaap-
CKe 30He, OHe cy 6e3 CyMHbe HajsHauyajHuju CTPYKTYPHU enemeHaTt pyaHor nosba (cn. 1).
OBe CTPYKTYype, Y OCHOBW npefcTaBlBajy ABa CrperHyTta cucrema KuiomeTapcKo-feka-
KWNoOMeTapCKUX pynTypa, CTPMOr 3aneraka, ca Tpacama OpWjeHTUCaHMM npasLuMa
C3-JM nJ3-CW, c TMM WITO je Ha jyry OKO pyfAoHoOcHOr nokanuteTa Kanypgpe, nspa-
XajHocT cuctema ca npyxamwem J3-CW Beoma HarnaweHa. Cmarpamo ux pyaofoBOf-
HUM CTPYKTypama 360r you/bMBe MPOCTOPHE Be3e ca MHAMUMjama pyfOHOCHOCTU (anTe-
pauunje OKONHUX CTeHa, PYAHW U3[aHLUKU, TeOXEMUjCKMN OPEonn eneMeHata UHAMKATOpa U
4p.). O63mpom aa ce 0BO pyAHO MO/be Hanasn y 30HU TEKTOHCKOT CYyXeha, Yy LOANPHOM
nojacy AuHapupa n Bapgapcke 30He, nNpu 06/1MKOBakby NPEHEOreHOr PYNTYPHOT CKOHA
06pa3oBaH je re0TEKTOHCKU cUCTeM cybMepuanjanHUX peBepcHUX pasnoma. N3sysumajy-
hu venocpefHy rpaHW4YHy AWCNOKAaLMjy OBe CTPYKTYype, CUCTEM Ce YyHyTap (AuLLIHOr
KOMMJieKca pyAHOr no/ba camo pparMeHTapHO yo4yaBa U HUje LOBO/bLHO MpoyYeH. 3a fJe-
no3uunjy pyaHe MaTepuje y oKBUpY IULLIHOT KOMMIEKca, mopes pacefHO-NyKOTUHCKO-
-NPCAMHCKWX CUCTEMA, KIWBaXHO-HABOPHUX CTPYKTypa W Mefy3pHCKe MOPO3HOCTH,
CTPYKTYPHOM MOBOJ/bHOLLYY Ce MOXe CMaTpaTW M MPUCYCTBO T3B. CTPYKTypa CrojeBu-
TOCTU, Kao WTO Cy CTPYKTYpe HacfojaBakwa, yHyTap @opmaLnoHor paciojaBarwa u ekpa-
Husnpawa. OBe nocnefmwe, HAPOUNTO Kafa Ccy y NUTakby KOMOMHALMje CUNMKATHO-Kap-
O6OHATHUX CeKBeHLUM, Cy 0f NocebHOr 3Havaja. MiHauLmnje 0 NpucycTBy (hparmeHarta Tek-
TOHO-MarMaTcKuMx (MarmaTtoreHux) MHjeKTUBHUX MPCTEHAcTUX CTPYKrypa youyeHe cy na
OCHOBY MOP(OCTPYKTYpHE aHanuse pe/beda n feTekumnje aepooTtocHMMaKa. [Be TakBe
MOpPGOCTPYKTYpe KYMOJIHOT TWMa, MPeYyHnKa A0 1 KT, JouupaHe cy y AOMeHy M3jaHaka
nonuMeTanyHNX MuHepanunsaynjay jyxHom (Kanygpa) v cesepHom (Kyuvesuhu-Inasu-
ua) geny pygHor nosma Kanygpe (cn. 1). O63MpoM Ha OBY MPOCTOPHY Be3y cCa Opyhe-
beM, NMpeTnocTaB/baMo fJa W 0Baj TUN CTPYKTypa uma ynory ogpefeHOr KOHTPOAHOr
thakTopa.

JINTOCTPATUTPA®CKA CPEAVNHA

NinTonowky cMewWwTajHy CPefuHy TepuujapHoOr PYyAOHOCHOr MarmMatoreHor Kow-
nnekca y pygHom nomy Kanygpe y ocHoBu usrpaflyjy pasnuunTe nutocTpaturpagcke
thopmaumje cTteHa. FOpHwOKPEeLHU (AULWHN KOMMIEKC TEPUTreHO-KAACTUUYHUX CUIMKAT-
HO-KapboHaTHUX CTeHa je MaTepujasHO Haj3acTyn/beHUju reonowky YnaH. OH je cpeau-
Ha feno3uunje NO3HaATUX NONMMETANUYHUX OpYfAhewa Yy pygHOM nomy. OBY BpPO XeTe-
poreHy TBOPEBMHY HacTany TypOMAMTCKUM TanoXewem u3rpahyjy CekBeHLe apeHuUTa,
aneBponnTa, rAMHaLa W nanopaua. [leTpuTyc KnacTuTa je yrinaBHOM CUNIMKATHMW (KBapL,
thenpcnatv u Ap.), a MaTpUKC je KapboHaTHU. Mako y vy HWUCY MPUCYTHE CeKBeHLe
yncTmMx KapboHaTta, cMaTpamMo Aa je 0Ba NMTONOWKKU AudepeHuMpaHa v BPNO TEKTOHU-
3npaHa, opmalimja 6una NOBO/bHA CPeAMHA 3a eNUTeHeTCKY 4enosuuunjy nonamMmeranmy-
HOT OpyfAHera UMNPEerHaLnoHo-XXNU4YHor tuna. Kputepujymm nporHose ca ctaHoBULWTa
NUTONOTNje CMeLWTajHOr npocTopa, 6unn 6u CUrypHO MHOIO MOBO/BLHUJU YKONMKO 61 ce y
Ly6/bMM HMBOMMA (PYHAAMEHTa HalAu U NpeocTann KapboHaTHU 4YnaHOBU opmaluno-
HOI KOMMJIeKCa ropwe Kpeje Kao WTOo Cy 300reHn CNpyAHN Kpedraun, Kpeurmbayke ope-
Yye v nNped@anLLHN Kpeyrwalmn. Ca CTaHOBULITA N0KaiHE NPOTrHO3e PYAOAEHO3ULNOHE Cpe-
[VHe BeoMa je 3HayajHa nojaBa Aujanupckor 6/10Ka jypcKuX Kpeywaka yHyTap opma-



unje nmnwa oko opyarewa Ha Kanygpu. ICTOYHM rpaHUYHW Nojac pyAHOT Nnosba m3rpa-
heH je of XeTeporeHNnxX MenaHXMpaHUX jypCcKO-KpeaHUX cTeHa gujaba3-poxHauke hop-
maumje (rAvHUM, newdapu, nanopuu, Kpedwauwu, anjabasu, fenom WU CEPNEeHTUHUTU) ©
meTamopduTa "CTyfLeHUUKe cepunje” (KanKWMUCTW, 3eNE€HN WKPUDBLU, PUANTOMUKALLINC-
™M 1 meTagmjabasun). Mako ce oBa, TEKTOHCKM BP0 AWcCoLMpaHa CpeAnHa, No cactaBy
HEKMX CBOJUX NUTOMOWKMUX YNaHOBA, MOXe CMaTtpaTu CeleKTUBHO NOro4HOM 3a UHGWUA-
TpauMoHO-AUGY3HY MeTacoMaTo3y (Kpeuwalum, KafKWUCTU 1 CEPNEeHTUHUTU) 1 MarMat-
CKO-XWAPOTEPManHO 3anykaBake, HEMOCPEAHUX MHAMKALMja jolw YBEK HeMa. M3y3uma-
jyhu ceBepoMCTOYHU [0 TepeHa ca AajKkoBUMA BYNKaHMTa, e0 aHOMaSHOr FeoXemMujcKor
nosba pyaHor nokanuteTa Kanyape v y>y 30HY TEKTOHCKOT KOHTakTa (hauvwa ca gop-
mMauumjama Bappapcke 30He, UTONMOWKN KOMMEKC UCTOYHOr CermMeHTa pyAHOr nosba,
npu cagallbem CTeNeHy UCTPaXKEHOCTU, FTeHepasHO Ce MOXe cMaTpaTu UHEPTHUM npema
TepuMjapHOM PyAOHOCHOM MarmMaToreHom Komnaekcy. MuHW (parMeHT MeTamopguTa
"PUHCKO-NBabNYKOT Maneo3omka™ y ceseposanafHoOM CeKTOpy pyAHOr nossa (cn. 1),
Mo CBOjUM Fe0NOWKO—€TPYKTYPHUM, SIMTONOWKNM U METasOreHeTCKUM KapaKTepucTu-
Kama, napareHeTCKu ce He ykfiamna y CTPYKTYpPHO-METanoreHeTcKy LeauHy nojaumera-
NnyHor pyaHor nosba Kanygape.

PYAHW KOMIJIEKC, MNHEPANTV MHONKATOPU N ANTTEPALWNIE CTEHA

CWHTETN30BAHOM aHa/M30M, 3a OBY METanoreHeTcKy CpefuHy BUTHUX KOHTPOHUX
(hakTOpa: MarmMaTcKOr, CTPYKTYPHOT M INTOCTpaTurpagckor, uHAMLMja Tuna pygHux ms-
faHaka 1 oAgnoMaka, yTBpheHe cy HajpeneBaHTHUje Te0N0WKO-MUHEpPANOLWKe 1 napare-
HeTCKO-reHeTCKe crneumPuuHoCTU pyaHOr Komnnekca Kanyape. Ha nHanunje Tuna pya-
HUX M3gaHaka u ognomaka ynyhyjy 6pojHn TparoBu cpefwOBEKOBHUX PyAapCKMX pajoBa
y Kanyapu, KynH n Kyuyesnhuma, Ha Koje je npsu ykasusao 6”rwc (1955). NMonumeta-
NNYHa OpyAtbewe pyaHor nosba Kanygpe TunoreHeTCKW npunagajy XuapoTepMasHum
cpeatbe TeMnepatypHUM A0 HWCKO TEMMNEPaTypPHUM OpyAtewuMa y OKBUPY LWIUPEr Heo-
reHor pygHor komHnekca Fonunje (8 (ajeYic, 1982). Opyarere Ucno/baBa NPOCTOPHY U
napareHeTCKy Be3y ca KBapLnaTuT-1aTUTCKOM popMaLnjom fajKoBCKOT Cy6BYIKaHCKO-
-BY/NIKAHCKOT Tuna. OpyAtetbe NPOXKUIHO-UMNPErHALUOHOT U XXUYHOT TUMNa 10Kann3o-
BaHO je Yy (D/IMWIHOj TepureHoj cpeguuy NOBULLIEHE MYKOTMHCKO-Mefy3pHCKe MOpo3-
HOCTU y3 neputepHe pacefHO-NYKOTUHCKe 30He. OBe 30He, YeCTO ob6enexeHe fajko-
BMMa BY/NIKAHWTA CMpPerHyTe cy ca pynTypama Buller paHra. 3a TakBe TMNOBe nNonnmeTa-
NINYHUX OpYyAtbewa TUMomopdHa cy "cnojHo-TpakacTta”, XuuHa, ctybacta U KOMOBUHO-
BaHa pyfHa Tefa MPOMEH/bUBUX AUMEH3Mja. Y OKBMPY NPUMapHHUX MaKpoTeKCcTypa
Opyftetba M3paXKeHU cy BapujeTeTu HejeAHOPOAHUX TEKCTypa: MMNpPerHauuoHe, rHes-
jacTe, ynpckaHe, Mp/bacTe, M/a3eBUTO-THE3AaCTe, >XXUANYACTO-NPOXWUIHE, KaTKag,
6peyonHe U UPCANHCKO-6peyacTe, AOK Ce KOJ MUKPOTEKCTypa UCTMYY XUanyacTe, Le-
MeHTauuoHe, Angy3Ho-npawkacTe, KaTaknacTuuHe, KOPO3UBHE, PeINKTHe, pybHO-pe-
aKumnoHe, eMyn3noHe n Ap. Mefly MUKPOCTPYKTypama 3acTyn/beHe Cy MeTa3pHacTe, Ko-
pO3UBHE, LEMEHIHe, KaTaKnacTUYHe CTPYKTYpe M N0KaNHO, CTPYKType pacnaja YBpCcTux
pacTBOpa. AHalM30M MWHepasHOr cacTaBa M 0fHOCA KOMMOHEHTW Yy PYAHOj Macu yT-
BpheHO je fda je y OKBUPY eTanHO-CTaAgujHe Aeno3ulMje MUHepasHe MaTepuje U3 Xuapo-
TepMu ob6pa3oBaH HW3 HPOMEH/BUBUX KOHLEeHTpauuja cynpuaHux muHepana e, 2n, Ph,
85, A4 UHAMBMAYaNMCAHUX KPO3 MUPHT, NIOKANHO Kao MapKacuT, TefiMUpUT WU MUPOTHUH,
cthaneput, raneHuT, 6yNnaHXepuT, LIEMCOHUT, 6YPHOHUT, aHTUMOHUT K apceHonuput. Of
npatehux MuHepana 3anaxeHo je NPUCYCTBO XafKoONUpuUTa, Kao eMyn3nMoHa n3fBajawa u



cpacTamwa ca caneputom, TeTpaeapuT-TeHaHTUTa, A§-cynduga (?), Kao U gudyyHo-
-npawkKacTMx pacejakba enekKTpymMa u caMmopogHOr 3naTa AumeHsuja og 5 fo 25 |'1 (cn.
2). Y oKBMpY OBakBe MapareHeTcke acouujaunje, mefly npatehum MUKPOKOMMNOHEHTama
MOXEe fAa Ce 04YeKyjy W noBuweHe KoHueHTpauuje Ccl, 6e u Te. MeRly MuHepanHum
BpCTaMa BeNMKOT eKCTeH3uTeTa, 360r yera ce MOry Tpetmpatu u BUAOM MPEpyaHUX an-
Tepayuja, je nojaa Mn-Pe okcuga M XMpPOKCMAA Yy LEMEHTY KaTak/la3a OpyAEeHMUX
thnmwHux anesponnta. Ca apyre cTpaHe, y 3aBplIHMM eTanama o6pa3oBaHe cy cugepu-
TUYHO-aHKEPUTUUYHE U KaNUUTCKe KpycTuduKauuje n 3anywasaka Ca KBapLHUM Mpo-
Xunuuma. MpocTopHa AnMepPeHLMPAHOCT MUHepanHUX acouujaluja pygHOTr KOMMaekca

Cn. 2. MuHepanu pygHe napareHese Kanygpe. a) gparmeHTn nanomopgHor apceHonuputa (6e10) u chanepurta
(TamHO c1BO) y ocHOBM of BynaHxxeputa (cBeTno cmeo). Il N. 16.5x; i) raneHuT (6eno0), chaneput (cnso)
W UIIMYacTX LIEMCOHUT (Y3 raneHnT) y KapboHaTHOj OCHOBM ca KBapuHuMm npoxuauuma. Il N. 16.5x; c)
arperat uraundactor pemconmTa. Il N. 16.5X; c!) penMKTU aHTUMOHMTA Yy CeKYHAAPHMM aHTMMOHCKUM
okcmauma, 1114,16.5x.

K jj. 2. Mweral6 o! Kalu/ba ore paragene3x6. A) I'ra™ter/b o! euheclral ar8enopynle (\yhke) an(l $phalerlle
(Nark 8ray) T HhomlanS8enle S8romnclta88 (M8h1 S8ray), parallel Tcols (16.5X); B) 8alena (whke),
8phalenle (8ray) anc! aclcular jaTe.3TCe (galih Salena) T ca/bonale §romnclta88 ww/b ~u/b, parallel
Tcol8 (16.5X): c) aS8reSal:e o! aclcmlar jaTekonke, parallel nlcol$ (16.5X); <) anWTonHe relc« T
Becongary anlTony oxJ<le&, parallel Tcol6 (16.5X).

Ha HWBOY pyAHOr no/ba Kanygpe ykasyje Ha ABa TUna opyfrbewa: NoauMeTannyHun-Tun
Kanygpe U MoHOMeTafMYHM-TUN JTo3He. OfHOCK U3Mehy MUHEpanHWX KOMMOHEHTU Yy



napareHeTCKOj acounjaumnjn pygHor komnnaekca Kanyape ykasyjy ga cy y Nno4yeTHOM cTa-
AVjymy genoHoBaHu cyndugm reoxha nm apceHa (MAUOMOPKHHM MUPUT U apCEHOMUPKUT),
ja 64 noTom ycnefuna fenosuumja rnaBHOr KOMMNAEKca NoONMMeTalUuYHUX cynduaa
(cthanepuTta, raneHuTa, OynamxepuTa, LEMCOHMTA W Ap.), LOK 3aBpLIHOM npouecy
XnapoTepManHe fAenosvuuje npunagajy AudysHo-npawkacTe AUCUMUHALMje NUPKUTA,
rennumpuTa, MapkacuTa, CUAEPUTUYHO-aHKEPUTUYHN KapboHaTu u cuanymja. Tpeba Ha-
NMOMEHYTU [a je y Mpoy4YyaBaHUM napareHesama cynguga seoma narnaweHo ydyewhe Ph,
5h, Pe cyndoconn. MoHOMeTaMYHN TUU OPYAHeta Ce OAHOCM Ha MojaBe aHTUMOHUT-
CKMX KOHLEHTpaluuja y jyrosanagHom CeKTOpYy PYAHOr NoJba, Be3aHe 3a CEIEKTUBHO CU-
nndpurkoBaHe N KapboHaTusmpaHe cekBeHue MAUWIHUX apeHuUTa. MPoAYyKTU CynepreHmnx
TpaHcopmayuja cynpuaa, 3acTyn/beHu cy npe cBera NPeko NMMOHUT-TEeTUTCKUX penu-
KaTa u 6h-okcmpa (BaNneHTUHUT, CEHAPMOHTUT, KepMe3nT). O XuapoTepManHUX NpomMe-
Ha Y OKONHWM CTeHaMma, y AOMeny pyAHO MUHepanu3oBaHUX MNOBPLIMHA PYAHOr MNo/ba
Kanygape, nopes aHkepuT-onuroHutcke (Pe-Mn kap6oHaTHe, CEKYHapHe XUPOKCULHO-
-OKCMaHe) KapboHaTusauuje n cunudukaumje nanopoBMTMX Mellvapa W aneBposnTa
hnuwa, y AajkoBuMa MHTepMeAnjapHUX TepuMjapHUX BYNKaHUTA MHTEH3MBHE Cy MpPOMe-
He TNa XuapoTepmManHe aprunntusaynje (KaonuHusaumja) n nponuanTusauuje.

Cn. 3. 30HaNHOCT W MpPOrHoO3a PYAHWUX MWHepanusauuwja y pygHom nosby Kanyape. Jlerewpga: 1. ravHUm.
newyapu, nanopuu n agnjabasn “gujabas-poxxHavke gopmauunje’, 2. Kpeurwauu ropwe jype, 3. GavWHK
CeAVMeHTUN ropte Kpede, 4. AajKOBM TepuujapHUX Kanko-afKanHWX ByfnKaHuTa, 5. XuapoTepmanHo
HpOMereHe CTeHe, 6. Tpace pynTypa, 7. OpyAHewe - pyAaHe MuHepanusauuje (yTepheHo/nporHosHo), 8.
rpaHVyHe KOHTYpe pacnpocTparbera pyAHe acouunjauunje n 9. HeBe3aHU KNacTUTK anyBUjoHa.

N«. 3. 2onallly an/1 pro§no518 o' TteraHxallon T Kaluclra ore Mel<l Pe§encl: 1. clayx[one8, 8arcl!>lore5,
Ta/bute.y anc! Llahaxe3 olf "Klaha8e-Chell. PortaHon", 2. Jpper Juraxmc HTe8(one8, 3. 1Jpper
CreCaceouns lMysch .4yechtendn, 4. gyke8 ol TerWary calc-alkaHc Yolcawle8, 5. hyclro/betlally allereq
rock6, 6. lraces ol raplure6, 7. TTeraHraHon (ebCahK6hecYprelllcen), 8. conlour Hne6 ol aléhlhnlecl
ore ab6oeJallon, 9. loo6e alluylal cla8llle6.

MogayH 0 NPOCTOPHOM MOMOXajy CynduiHe pyaHe MUHepanu3almje u ogHocuma y
OKBUpY MapareHeTcKe acouujauuje, rpybo ykasyjy Ha npouece XuapoTepManHUX aKTuB-
HOCTW Yy Me30TepManHuUM (Ha nepudepuju U HUCKOTeMnepaTypHUM) ycnoBuma cybByi-
KaHCKUX Aeno3uuuoHnx Hueoa. OpjeHTaLMOHO Ce MOXEe MPEeTnocTaBuTu fa cy cynduan



Pe, /n, Ph, 8, AB 1 p. HacTanm n3 KOMNAEKCHUX CYNPHAHUX XUAPOTEpMMU Ha Temnepa-
Typama fo 200°-250°C. lNMpomeHe napareHeTCKMUX OfHOCA KPO3 MPOCTOPHO CMewUBakbe
cpeatoTEMNepaTypHe nonumeTanuyHe Pe, PR, 2n, 8h (A3, A8) acoyunjaynje ca HMKeTEM-
nepatypHom 8h MuHepanusauujom, morna 6w ce cxBaTUTW Kao nocneguua NpPocTopHe
30HANHOCTM Y OKBMPY pyaHor nomba Kanygpe.

Mpema KpuTepujymy NporHose, a y cknagy ca obenexjuma natepanHe W BepTu-
Ka/iHe 30HaNHOCTU, YCNIOBHO je MPeTnoCTaB/beHO MocTojare Y Ay6/1.MM HUBOMMA U YNCTO
Ph-2n cyndpuagHor noteHymjaNHO €KOHOMCKM Haj3HauvajHujer Tuma opypghera. Hajsu-
WNM epo3MOHMM HMBOUMA, CayyBaHWM Ha MepudepHUM CTPyKTypama, oArosapana 6u
MUHepanu3aumja 8h-3oHe Tuna JSlosHe. Ay6/buM HuUBOMMaA npunagana 6w, Ha Kanyapu
OTKpUBeHa, nonumeTtannyHa 2n, Ph u 8h pyaHa MuHepanusauunja, AOK 6U Hajayb/bum
fLenoBuMa y OMeHY IOKanHUX TEKTOHO-MarMaTCKnux CTPYKTypa Yy HUBOY CyOBY/IKaHMTa,
oArosapano BuweTeMmnepatypHo Ph-2n opyakewe Tuna Ph-2n pygHux nomsa OcTtatuje
nnu N3ybpe y CeBepoUCTOUYHOM [eny pyaHOr pejoHa [Monuje.

Mpema MOp(OreHeTCKUM KapakTepucTukama, MUHEpPanHoj napareHesu, MHTEH3U-
TeTy y pasMepama apeana pygHUX n3faHaka u antepauuja OKONHUX CTeHa, pyAHa MUHe-
panusaumnja Kao TakBa He 6 MMana Behu NPakKTUYHMU 3Ha4Yaj. Y KONIMKO OHa MpefcTaB/ba,
MelyTuUM, anukanHe A4enoBe epo3nMjoM He OTKPUBEHOr rnaBHor Ph-2n opyghwewa, y3u-
Majyhn y 063Up 1 NUTOCTPYKTYPHE MOBO/bHOCTM (hINWIHE CPeAnHe, Kako je To wwemart-
CKW MPUKa3aHO Ha NMPOrHO3HOM MNpoduNy, HeH eKOHOMCKMU 3Havaj 6u 6M0 ganeko Behu
(cn. 3).

TPATOBN PYAAPCKO-TOHNOHWNYAPCKE AKTUBHOCTU N TOHOHMW

Kpajem XVI Beka kanyhepu famjaH n Masne y nucmy namn Knumenty VI nsmehy
octanor nuwy: "Mpeko CeHuye je Pac n HoBw Masap, u Ty MMajy MHO3U MajaaHu, rae ce
cpebpo Baaun". OBO je UCTOPUJCKM MofaTaK KOju ce cBaKako ofHocu Ha KanyapaHcKo py-
AvwTe, TBPAM BPCHM NO3HaBanal, MCTopuje Hawer pygapcTtea 6jrwc (1955). Ha ctapujy
pPYAapCKy aKTUBHOCT y pyaHoM nosby Kanyape, ynyhyjy 6pojHu ocTaun cpefh0BEKOBHOT
pyfapcTBa, TONMOHUYAPCKE AeNaTHOCTM U I0KaHW TONOHUMUW. Ty BPCTY MOCPeAHUX WH-
Avunja pyLoOHOCHOCTM youno je, Takohe, 81rtc (1955), npuankom reonowke npocnek-
uunje wmpmx npoctopa Fonuje, nomnwbyhn "0oKo CTOTUHY OKaHa BEhMX UM Mawux" camo
Ha Kanygpu. Mo wewmy, pasmew Taj, BeMYMHA M HAUYMH u3pafe TUX pajoBa yKasyje Ha
"cacku CTUN pyfapckor paga™ kao Ha "HoBo6packoj Mnamm™. Kao v Ha MHOTUM Apyrum
reofIOWKN CANYHUM NoKanuTeTUMa cpefrhOoBeKOBHe Cpbuje, uwmb Tafjalltbe pyaapcke
aKTUBHOCTHU je 6M0 gobujawe nnemeHUTUX MeTtana A§ n An. Ha TakaB 3ak/by4yak HaBoAu
M YMkbeHnUa fa ce y pygHUM npenapatmma Tpocke ca Kanygpe moxe Hahu audysHo-

-KannmnyacTo efeMeHTapHO 3/1aTO U eNeKTPYM AuMeH3mnja o4 5 go 25 [11. BpojHe nuHre
ca jalOBUHCKUM MCKONMMa BUA/bUBE Cy Ha KanyapaHckoj y3Buwnum nsHag Mapecujckor
noToKa, 3aTUM Ha Kynu u weHoj jyHoj kocu. MHOWTBO (hparmeHata TOMMOHMYAPCKe
3rype Hanasu ce y anyBujoHnma Mapecujckor noToka v HapoumuTo [lexeBCKe peke rge je
noctojana seha TonnmoHnua. Of4 ToONOHUMa YymMja eTUMoONoOrunja, Takohe, ykasyje Ha npu-
CYCTBO MCTOpUjCKNX 06enexja Hekadawmwr pygapcTea Tpeba nomeHyTun cnegehe HasuBe:
Lleo, Mapecunje, Mapecnjcko 6pgo, Posnwte, hypmnHa pyna, Cace n Cacko 6pgo. Y cBa-
KOM cfy4yajy, Hereonowke vHAUUKje BUABUBE Y PYAHOM noby Kanyape Hucy 3aHemap-
/bB MPOCMEKLMjCKM MyTOKa3 3a nouupakbe M ycMepaBake pafjoBa 3a NpOHaNnaXere
OpYyAHetba.



3AK/bYYHAK

PyaHo nosse Kanyape je je4HO y HH3Y MakbUX WONMMETaIMUYHUX PYAHUX No/ba 3a-
nagHor gena KonaoHuuke pyaHe obnacTu y3 rpaHuyHu nojac AuHapupa npema Bap-
fapckoj 30HU. OOpM/bLEHO je TepuujapHOM KajKo-ajikalJHOM MarmaToreHoMm aKTWB-
HOWMRY Y OKBUPY TEKTOHU3UPAHOT KOMM/eKca CTeHa CEHOHCKOT paunLa, MakbM LefioM 1
MenaHxa funjabas-poxHauke dgopmalmnje. PyAaHW KOMMNAeKC, napareHeTCKU Be3aH 3a
npo6oje fajkoBa BynKaHWTa YMHKU acouujauuja PR, 2n, 5h, A8 (A6, CM) TunomopgHa 3a
XugpotepmanHe npouece. AHannM3oM KOHTPONHUX (haKTopa foKalHe MeTanoreHeTcke
NporHo3e geMHUCaH je OAHOC U Be3a OpyAtetba npema CybBynKaHCKO-BY/KAHCKO] (a-
UMjn pajkoBa mMarmarta, ctpyktypama WM NUMTOoQaumjanHoj Aeno3numoHoj cpegnmHn. Kpos
npvkKas u f0KanHy NPOrHo3y CTPYKTYPHO-Fe0NO0WKNX, CTPYKTYPHO-MOPGONOLWKUX 1
MVHEPanoLWKO-reOXeMUjCKUX KapaKTepucTUKa OpyArewa, aHanusupajy ce u Heka on-
WTa npocnekumnjcka obenexja pyAoHOCHOCTW, TUNAa PYAHUX U3flaHaKa, OKONOPYAHUX W3-
MeHa U Tparoea CTape pyAapCKo-TOMMOHMYAPCKe aKTUBHOCTM Kao KMaCUYHWUX WMHAWKa-
TUBA PYAOHOCHOCTHU.
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FACTORS AND FEATURES OF METALLIZATION
IN THE KALUDRA (SW SERBIA)

by
Bosko Stajevic*

The Kaludra area is geologically restricted to a suit of smaller base-metals ore field inside the tecto-
nized blocks of Senonian flysch in the western Dinaiides margin adjoined by the melange of Vardar zone
(SW Serbia). Geologic—metallogenic specificities of the Kaludra ore field is attributed to the Tertiary mag-
matic-tectonic activity, accompanied by penetration of magmatism products and by deposition of postmag-
matic mettalized, in essence base-metals complex.

In the paper has been presented the comparative outline and analysis of local controlling geological
factors and evidences of metallization. Besides, by its much more widespread distribution, followed by
well—expressed correlation with other relevant controlling factors, these are an important element for further
prognosis of potential of larger areas in the framework of the ore field.

In the work has been used methodolgy of the synthetized comparative analysis of records of geologi-
cal prospecting and prognostic analyses of local controlling factors of the mineralization indentification.

Key words: base-metals ore field, controlling factors, evidences, mineral association, geological prognosis,
Kaludra, SW Serbia

INTRODUCTION

Part of western Serbia trending westerly of the Ibar river, covering the Golija
mountainous area, according to the present-day knowledges, shows affinity to endogene
deposits related to the Tertiary volcanic-plutonic calc-alcalic magmatism. This environ-
ment as a whole, formerly being defined as an ore district (Stajevic, 1982) is actually
also, with some local exceptions, in the level of research workings which provide op-
portunity only ore fields to be distinguished. Most of to date researching have been based
on the prognostic-metallogenic analysis of date deriving from the Basic Geologic Map,
combined with the "scout" (general) prospecting, semi-regional and semi-detailed struc-
tural-geological. geochemical-mineralogical, and very seldom geophysical investigations.
The Kaludra base-metals ore field is included in the limited tracts of land, with a relati-
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vely higher level of research workings, thanks - first of all - to records of the detailed
geochemical prospecting and the detailed 1:5000 scale map, which were collected, elabo-
rated and interpreted, beside explorers from Geozavod, Belgrade, also by the author of
this work.

In the paper the relevant metallogenic-geologic features have been presented, con-
cerning local prospective criteria of prognosis and evidences of metallizations specific for
the Kaludra base-metals ore field.

GENERAL GEOLOGIC FEATURES

The Kaludra ore field is at southeastern hillsides of the Golija massif occurring as a
submeridional mineralized zone up to 2 km in width and about 5 km long. Simic
(1955) has mentioned this locality of the Pb-Zn mineralizations with old mining work-
ings. The newer studies were done, with interruptions, during a period from 1980 to
1992. Considering taxonomically broader tectono-magmatic entirety, the Kaludra area oc-
cupies llie southeastemmost, tectonically deformed margin of the central Golija arch, in
(he zone of downthrown blocks of Internal Dinarides, directly contacting the reverse
ruptures along the Vardar zone (Stajevic, 1986; 1990). It is included to the group of
hydrothermal ore fields of the Golija ore district, related to Tertiary calc-alcalic subvol-
canic-volcanic centers in the Upper Cretaceous flysch complex along linear displacement
ruptures of both bordering belt of the Drina-lvanjica block-element and melange of the
Vardar zone. The geologic-metallogenic and geochemical-mineralogical specificity of
this environment, built up in essence of Senonian silicate-carbonate sandy-silty, argilla-
ceous sediments of Tertiary epigenetic magmatism. The quarzlatitic-phenoandesitic dykes,
accompanied by both hydrothermal alteration of country rocks and Pb, Zn, Sb, Ag min-
eralization are irregularly dispersed along with coupled tectonic and tectonic-magmatic
structural elements (Fig. 1). The impregnation-vein type sulphide mineralization in the
altered ferruginous-manganiferous carbonatized and silicifid rocks is the direct initial
element for definition of mineralizing criteria and features in the Kaludra ore field. The
aim of this paper is exactly the exemplification and analysis of these local features of the
ore-bearing environment, important for future prognosis and directing of the prospecting”
-exploratory workings and for a general estimation of economical potential of such a
kind of resources of mineral raw materials in this metallogenical surroundings.

MAGMATISM

The Kaludra ore field is situated in framework of ruptures adjoining the Vardar zo-
ne at the southeastern periphery of the chief intrusive-volcanic calc-alcalic magmatic
centre of Golija. In this voluminous magmatic center, where formations and facies of the
plutonic and subvolcanic consolidation levels are faced with high-temperature associati-
ons of the ore complex in its marginal segments, such as this environment, but from
other side, along the linear ruptures were formed equivalents of subvolcanic-volcanic
consolidation levels represented by dyke facies of quarzlatitic and dacitic-andesitic for-
mation (Stajevic, 1987; Dangic & Stajevic, 1994). In light of never date on



geologic composition and fabric of this environment (detailed 1:5000 geologic map) the
role of Tertiary magmatites in creation and forming of the Kaludra ore field becomes
mach more expressive and important, relative to the former knowledges. Such a conclu-
sion is focussed on much more intensive and extensive distribution of quarzlatitic, pheno-
dacitic, latitic and andesitic dykes. In the lager area of the Kaludra ore field the aug-
mented population of dykes of volcanic rocks is remarkable to the northwest, tending to
the chief magmatic centers of the Golija respectively. Distance from magmatic source
and difference in consolidation depth are reflected in change of structural features of
volcanics, namely, in the northeastern sectors the granular-porphyric varieties and in the
southern ones the porphyric varieties are more present. Dykes in essence traced the con-
duits not only of igneous products, but also of hydrothermal solutions producing selective
alterations of country rocks and direct deposition of ore metalliferous minerals, such as
Pb, Zn. Sbh, Ag, As and Fe sulfides and sulfosalts. From that reason, with much more
certitude may be discussed the paragenetic types of links and relations of dykes of vol-
canites, hydrothermal alterations in the country rocks and mineralizations of nonferrous
metals, being in any case an important criterion for further prognosis, in sense of more
distinctive determination of the potential ore-bearing environments. The level of research-
es of geological environment is neither sufficient for more reliable analysis of erosion
level of endogenous products non for consideration of direct relations of the base-metals
ore complex, dykes of volcanites and alteration products in wallrocks. By analysis of ge-
neral features of geologic environments and Tertiary magmatic products, particularly of
linear zonal distribution of ore minerals and elements association, supposing existence of
vertical zonality, the erosion rate of several hundred meters could be assumed, preserving
in deeper levels the principal part of the ore-bearing complex.

STRUCTURES

Considering yield and deposition of ore material inside the Kaludra ore field, two
types of pre-ore structures are relevant: tectonic and tectono-magmatic ones. It is diffi-
cult to draw any conclusion about presence and influence of internal and post-ore struc-
tural elements in the ore field, on the occasion of actual level of researches. Among tec-
tonic structures controlling conduits of magmatic yield, the fracturing systems marked by
dykes of Tertiary volcanites are prominent. Although they are not structures of the high-
est order, such as submeridional reverse tectonic suture at contact of the fiysch complex
and melange of the Vardar zone, these are doubtless the most important structural ele-
ment of the ore field (Fig. 1). These structures are in essence two coupled systems of
kilometric-dekakilometric high-angle dipping, NW-SE trending ruptures; the SW-NE
system in the south, near the Kaludra ore-bearing locality, is very expressed. We consi-
der these structures as channel-ways for mineralizing solutions, being in spatial relations
with evidences of metallization (such as alterations of country rocks, ore outcrops, geo-
chemical haloes of pathfinder elements and others). Since this ore field occurs in a zone
of tectonic narrowness, in the contact belt of Dinarides with Vardar zone, during forma-
tion of the pre-Neogene rupture setting, the geotectonic system of submeridional reverse
fractures was created. Excluding the direct adjoining displacement of this structure, the



system inside the flysch complex of the ore field is only partially observable, being not
sufficiently studied as well. For deposition of ore material inside the flysch complex, be-
side the fault-fracture-fissure systems and cleavage-folding structures, as well as inter-
zonal porosity, as structural suitability, the presence of so-called bedding structures such
as structures of layering, inside the formational bedding-plane slip and screening, could
be considered. These last structures, especially when the combined silicate-carbonate se-
quences are present, are of particular importance. Evidences of sections of tectono-
-magmatic (magmatogenic) injected ring structures are observable on the basis of mor-
pho-structural analysis of relief and remote sensing by aerial photographs. Such two
morpho-structures of the cupola type, up to 1 km in diameter, have been localized in the
domain of the nonferrous (base)-metals type mineralizations in the southern (Kaludra)
and northern (Kucevici-Glavica) part of the Kaludra ore field (Fig. 1). In view of this
spatial relation with mineralization it is supposed that this type has also the role of con-
trolling factor.

LITHOSTRATIGRAPHICAL ENVIRONMENT

The lithological depositional environment of the Tertiary ore-bearing magmatogenic
complex in the Kaludra ore field is practically composed of various lithostratigraphical
rock formations. The Upper Cretaceous flysch complex of terrigenous-clastic silicate-car-
bonate rocks is the most widespread geologic unit. It is the environment of deposition of
the known nonferrous-metals mineralization in the ore field. This very heterogeneous
depositional product, formed by turbidity sedimentation, is built up of sequence of are-
nites, siltstones and marlstones. The clastic detritus is mostly siliceous (quartz, feldspars
etc.), and matrix is calcareous. Although in flysch the pure carbonate sequences are not
present, we consider this lithologically differentiated and highly tectonized formation to
be very favorable environment for epigenetic deposition of the base-metals impregna-
tion-vein type mineralization. Criteria for prognosis of lithological depositional room,
would be evidently much more favorable if in deeper levels of the basement would be
present the remained calcareous members of the Upper Cretaceous formation complex,
such as zoogenic reef limestones, calcareous breccias and fore-flysch limestones. From
the standpoint of local prognosis of the ore-depositional environment, it is of primordial
importance the appearance of a diappiric block of Jurassic limestones inside the flysch
formation nearby the Kaludra mineralization. The eastern adjoining belt of the ore field is
composed of heterogeneous "melangenized" Jurassic-Cretaceous rocks of Diabase-Chert
Formation (argillites, sandstones, marlstones, diabases and partly serpentinites) and meta-
mophites of the "Studenica series" (calcschists, green schists, phyllitomicaschits and meta-
diabases). Although this tectonically highly displaced environment, could be considered,
according to composition at some lithological members, as selectively favorable for both
infiltration-diffuse replacement (limestones, calcschists and serpentinites) and magmatic-
-hydrothermal filling, direct indications are absent. Excluding the northeastern part of the
land with dykes of volcanites, then a part of the anomalous geochemical field of the
Kaludra ore locality and the closer zone of tectonically contact of flysch with formations
of the Vardar zone, the lithological complex of eastern segment of the ore field, at the



present-day leve] of the research workings, it could generally be considered as inert,
compared with (he Tertiary ore-bearing magmatic complex. The mini-segment of meta-
morphites of the "Drina-lvanjica Paleozoic" in the northwestern sector of the ore field
(Fig. 1). according to its geological-structural, lithological and metallogenical enlirety of
the Kaludra base-metals ore field.

ORE COMPLEX, PATHFINDER MINERALS AND ROCK ALTERATION

For this metallogenic environment, characterized by several controlling factors, such
as magmatic. structural and litho-stratigraphical, including evidences of types of ore ex-
posure and fragments, the most relevant geological-mineralogical and paragenetic-genetic
specifies of the Kaludra ore complex, have been determined by a synthetized analysis.
The types of ore exposures and fragments are evidenced by numerous medieval remnants
of mining workings in Kaludra, Kula and Kucevici. firstly indicated by Simic (1955).
Mineralization of nonferrous metals in the Kaludra ore field are hypogenetically confined
to the hydrothermal medium to low temperature mineralizations inside the larger Neogene
ore complex of Golija (Stajevic, 1982). Mineralization is spatially and paragenetically
related to the quartzlatitic formation of the dyke-like subvolcanic type. The veinlet-
-impregnatin and vein-type mineralization is localized in a flysch-terrigenous environ-
ment with increased fissure-intergranular porosity along the peripheral fractured-fault
zones. These zones, commonly marked by dykes of volcanites, are coupled with the
high-order ruptures. Such types of the nonferrous-metals mineralization morpho-types
are "layered-banded", vein-like, columnar and combined ore bodies of variable sizes.
Among primary macro-structures of mineralization, the following varieties of inhomo-
geneous structures are expressed: impregnation, nestle-like, sprinkled, spotty, hair-nestle-
-like, veinlet-type. occasionally brecciated and fissured-brecciated; among microstructu-
res the veinlets. cementation, diffuse-powdered, cataclastic, corrosion, relic, edge-reac-
tive, emulsive and other ones are prominent. Among microtextures metagranular. cor-
rosive, cemented, cataclastic ones and locally textures of desintegrations of solid solutions
are present. Analysis of mineral composition and relation of constituents in the ore in-
dicated that during depositional phases of mineral material from hydrothermal solutions
was formed a sequence of variable concentrations of the Fe, Zn. Pb. As minerals, ma-
nifested as pyrite. locally as marcasite, gel-pyrite and pyrrhofite, then as sphalerite, gale-
na, boulangerite, jamesonite, boumonite, antimonite and arsenopyrite. Among trace ele-
ments chalcopyrite as emulsive exsolutions in sphalerite, then in tetrahedrite-tennantite.
an Ag-sullide (?), as well as diffuse-powdered dissemintations of electrum and native
gold of micromectric sizes, from 5 to 25 |im (Fig. 2), are observable. In the framework
of such a paragenetic associations, among trace micro-constituents the increased Cd. Se
and Te concentrations could be expected. Occurrence of Mn-Fe oxides and hydroxides as
mineral species of highextensity in the cements of cataclazed mineralized flysch silt-
stones, could be considered as pre-ore alteration. From the other side, in final stages the
sideritic-ankeritic and calcific crustifications and fillings with quartz veinlets were for-
med. Spatial differentiation of mineral associations of the ore complex at level of the Ka-
ludra ore field points out two mineralization types: the Kaludra base-metals and Lozna



mono-metallic types. According to relations among mineral constituents in the paragene-
tic association of the Kaludra ore complex, it is evident that in the initial stage were
deposited iron and arsenic sulfides (euhedral pyrite and arsenopyrite), followed by depo-
sition of principal complex of nonferrous-metals sulfides (sphalerite, galena, boulangerite,
jamesonite and others); in the final process of hydrothermal activity disseminated dif-
fuse-powdered pyrite, gel-pyrite, marcasite, then siderite-ankerite carbonates and silica
were deposited. Remarkable presence of Pb, Sbh, Fe sulfosalts in the studied paragenesis
should be mentioned. The monometallic mineralization type is confined to occurrences of
antimonite concentrations in the southwestern sector of the ore field, related to the selec-
tive silicified and carbonatized sequences of flysch arenites. As products of sulfide super-
gene transformations, first of all, the limonite-goethite relics and Sb-oxides (valentinite,
senarmontite, kermesite) are present. Hydrothermal alterations in wallrock in the domain
of mineralized portions of the Kaludra ore field, beside ankeritic-oligonitic (Fe-Mn car-
bonates and secondary oxides or hydroxides) carbonatization and silification of marly
sandstones and llysch siltstones, in dykes of Tertiary intermediate volcanites, the inten-
sive hydrothermal argillic alteration (kaolinization) and propylization is present.

Data on spatial position of sulfide mineralizations and relations inside paragenetical
association have roughly evidenced the processes of hydrothermal activity in mesothermal
(also low-temperature at periphery) ranges of subvolcanic depositional levels. It could
formally be supposed that the Fe, Zn, Pb. Sh, As and other sulfides originated from the
complex sulfide hydrothermal solutions at temperatures 200°C - 250°C. Changes of para-
genetic relations expressed through alternations of medium-temperature Fe. Pb, Zn. Sb
(As. Ag) association and low-temperature mineralization in space, could be considered as
a consequence of spatial zonality in the framework of the Kaludra ore field.

According to prognosis criteria, in accordance with features of lateral and vertical
zonality, presence of a pure Pb-Zn sulfide mineralization, as potential economically the
most important type of deposit, is supposed in deeper levels. The Lozna mineralization
type in the Sb-zone would correspond to the highest erosional levels. To deeper levels
would be confined the Kaludra nonferrous Zn, Pb and Sb mineralization, and the deepest
parts in the domain of local tectono-magmatic structures in level of subvolcanites would
be occupied by a Pb-Zn mineralization of the Ostatije or lzubre Pb-Zn ore field in the
northeastern part of the Golija ore district (Fig. 3).

According to morphogenetic characteristics, mineral paragenesis, intensity and sizes
of ore outcrops and alteration of wallrock, the mineralization itself would be not of a
greater practical importance. If it represents, however, apical parts of the chief Pb-Zn
mineralization, not affected by erosion, taking into consideration litho-structural favo-
rability of the flysch medium, as it has been schematically presented on the prognostic
section, its economical importance would be much greater.

TRACES OF MINING-SMELTER ACTIVITY AND TOPONYMS

At the end of 16th century two monks - Demian and Paul in a letter to pope Kle-
ment the 8th. writting - among others - that "across Senica is Ras and Novi Pazar, there
are numerous mines where silver is excavated". This is a historical record certainly rela-



ted to the Kaludra deposit, as it has been assertained by Simic (1955). an excellenl
historian of mining in this country. Numerous remnants of medieval mining and smelter
activity and local toponyms testify for mining in the Kaludra ore field. This kind of indi-
rect evidences of metallization has been noticed by Simic (1955), during geological
prospecting of the larger Golija area, mentioning "about a hundred larger or smaller
shafts" only at Kaludra. After this author, distribution, size and way of manufacture of
these workings, point out the "Saxon style of mining workings" the same as at "Novo
Brdo Glama". The main goal of that activity was, as it was the case at other numerous
geologically similar localities of medieval Serbia, excavation for noble metals - silver
and gold. Such as conclusion has been substantiated by findings of minute drops of nati-
ve gold and electrum 5 - 25 Jim in size in the polished sections of slags from the Kalu-
dra locality. Numerous old pits and other mining excavations are visible at the Kaludra
hill above Paresija stream, then at Kula and its southern slope. Numerous fragments of
smelter slags are found in alluvial deposits of the Paresija stream, especially of the
Dezeva river, where existed a considerable smelter. Among the toponyms whose etymol-
ogy also reminds to historical marks of former mining, the following are lo be mentio-
ned: Ceo, Paresija, Paresije Hill. Roviste (excavation). Djurina Rupa (hole). Sase (Saxon).
Sasko Brdo (Saxon Hill). At any case, non-geologic evidences, visible in the Kaludra
ore field would not be neglected as prospective sing for localization and directing of
workings for discovery of mineralization.

CONCLUSION

The Kaludra ore field is one in the suite of smaller base-metals ore field in the
western part of the Kopaonik ore district along the adjoining Dinarides belt with the
Vardar zone. It originated during Tertiary calc-alkaline magmatic activity inside the tec-
tonized rock complex of Senonian flysch, less commonly of melange of the Diabase-
-Chert Formation. The ore complex, paragenetically related to intruded dykes of volca-
nites constitutes the Pb, Zn, Sb, Ag (As, Cd) association as a morpho-type for hydro-
thermal processes. The analysis of controlling factors of local metallogenic prognosis has
defined relation and link of mineralization with subvolcanic-volcanic facies of magmatite
dykes, structures and lithofacial depositional environment. Along with outline and prog-
nosis of structural-geological, structural-morphological features of mineralization, parti-
cularly the prospecting features of metallization have been analyzed ore outcrops, through
wallrock alterations and traces of old mining-smelter activity in the base-metals ore field
Kaludra.

Translated by A. Antonovic
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