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YJ1K 553.07:550.814(497.11-12) OpnrHHajiHH Hav'nui pajj

CIPYyKTYyPE Py~HHX n()JI»A EJIArOJJAT H KAPAMAHHHA
NPEMA nOAAUHMA JIAJLHHCKE JETEKHHJE

0«

BomKa CTajeBiiha

llojipv-ije jyrOHCTOMHe CpCiHje je aeo KpncTalJiHHa CpneKO-MaKeflOneKe Mace y oKBnpv Kora cv ce. tokom
reoJiouiKe eBo.nyLiHje oaBnja.nn aKTHBHH tcktohckh. tcktoho- MeTaMopcporeHH Htcktoho- Mai MaTCKH npouecH

uejiHHa aecf)lHHHcaHa Kao pynna 'toHa.y pajv ce naje yonuiTeHa aHajiH3a pviiTypHor cK.uona jv*nor ae.ia Te 30-
ne. y oKBnpnMa nojiHMeTa.HHMHHX pyjiHHX no.Tta B.naroflaT h KapaMaHHLia. Ha fia'ni flaJbHHCKe jjeTeKUHjc ojihoc-
ho 4>'ToreojiouiKe ana.nnje aepo cnnMaKa. 'V'i Hajweurhe JiHHeapHe pynT_vpe. H”~nBojeH je h hh'j upcieiiacTHX
Mop4)ocrpvKTypHHX ofijiHKa HacTa.iinx jiHHaMHKOM MarMaToreHHX upoueca H MeTaMopcf)H3Ma. OCrmpoM ja
Hi-beKTHBHe pvriTvpe h cTpyKType. yi TeKTOHCKe, HMajy yjiory Kompojinor 4>aKTopa y JioKaJiinaHHjn opojiiHX
eHjioi eiiHX. aHH h MCTaMopc()oreHHX opyjm>eHja. flo6 HjeHH pe3yjiTaTH Mory jia 6yjiy oji 3Haiaja iipn aajpHM npor-
ho'jho MeTanoreHeTCKHM H3ywaBaH>HMa jioKaJiunx pya0HOCHHX cpejinna KaKO Ha HHBoy pvjjHe tone TaKo 1 110-
JiHMeTaJiHMHHX pvjl[HHX nojba BjiaronaT h KapaMannua.

k.i.vinc pciii najpHHCKa aeTeioiHja. aepoKocMHMKH chhmuh. pvnTvpe. npcTeHacTe cTpvKTvpe. MopcJiocrpvK-
Tvpe MarMaTH3aM. MeTaMopcjiH'iaM. opyjn-baBai-be. MeTa.noreHHja. nporHO03a. pyjiHa 301lla. pv;uio 110:l,e.
PVJIHO ,ne»<HuiTe.'

yBoa

llocjiejm>HX rojjHHa ce y oKBiipy reojiouiKHX npojeKaTa iic'ipa>KiiBaiLH pyjioiiocHiix
cpeHima Cpénje, noce6no pyfliiiix peoHa-soHa 11 nojfea 3HaTiior CTeneHa HCTpa>keHOCTH,
Bpiini peBH3iija reojioiuKiix nojjaiaKa 1L to Kpos ynorpe6y HOBHjnx hjih iienpiiMeii.ii-
Baiinx MeTOfla. llpH TOMe, 'iHHe ce noKymajii carjieflaBaH.a neKiix hobhx elieMeiiara
KoiiTpojie 3iia<iajHHx KaKO 3a i[pomo3y 1 nponajia>Keii>e, TaKO 11 3a ncrpa>KHBaii.c jic-
>KHiiiTa 11 opyjjii>eH.a. y tom norjiefly nocefiHo je 3Ha'iajaH ejieMenar CTpvKiTpne koh-
ne 1 pyjjimx nojba, TaKo h jjoKajiiior HO3mjiiOHiipaiba JiesSKHmTa 1l pyjjHnx Tejia. Y
cKlJiony MeTojia Mopcf)ocTpvK'i'vpiie anajiH3e, analiH3a caTeJiHTCKiix (1:500.000) 11 aepo
(1:50.000) c”oToocnoBa, mctojjom jjajbimcKe jjeTeKijnje, je npBH KopaK ca uiiJbeM jia ce
yo'ie hobh, noTBpjje hjiii pejjecjSHimmy nocTojehn, npe cBera, pynTypim n MopcfiocTpvK-
I'VpiiH ejieMeHTH pernoHajiiior h JioKajiHor pym7piior CKlJiona. Obiim npHKa3ciM ce v
HajonmTiijHM ijp raMa npe3eHTiipajy pe3yjiTaTH cfioToreojioiuKe anajiii3e aepo cnnnaKa v

PvAapcKo-ieoJiouiKH cj)aKyjiTeT. 'Bvinima 7. Eeorpaji.
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py/Uinx iiojba EjliaroHaT h KapaMamma.
OHIHiH 11O IVUH

Analiimipaiiii npocix)p najia'in ce iicix)'ino oji Jy>Kiie MopaBe jio rpami'iiior iiojaca ca
HyrapcKOM 1 MakKejionnjoM. IlpocTHpe ce jy*iio BjiacHncKor je3epa n o0yxBaTa rnia-
iiinicKV oOjiacr HapjiemiKa, Eiecne KofniJie n ;l,yKaTa, na HOBpuuiHii ofl npeKO 500 krn"
I eorcKToiicKii, 011 iipimajia neiirpajiiioM jy>KHOM h jvroncTO'iiiOM jiejiv CpncKO-MaKe-
jioiickc' Mace v komc cy iipiicyTiie TaKconoMCKii paildiii'iHTC cjiopMe TeKroHoreiinx, reKTOiio-
-Mai Maroreniix n TeKTOHo-MeTaMop(f)orenitx pernoiialiHHX n jioKaliiinx c'ipyK'iypa. |%o-
jioihkv nojiJiorv obc cpeinnie 'iime ciapoiiajieoiojcKH, jicjiom n npoTepoiojcKH KpHCTajiac ni
1liKpiuL.Hii. y roKy reojioiiiKe eBOJivmije, oji npoTeposoiiKa a Hapo'iHTO tokom KenosoiiKa, y

ckhm iueMaMa OBaj upocrop iipiiiiajia tjb. "BjiarOflaT-0COrOBCKOM pvjinoM pejoHy" (Jan-
kovic. 1982), ojuiocno "pvjinoM pejony Becne Kofiiuie" (Jankovi¢. 1990), y oKBiipv
ciipoBiuicKe iioTeiiujjajniocTH naj3na‘'iajHHja cy pyjina nojba BjiarojiaTa n KapaMaiume,
iit Mo (( u) pvjuio nojbe Ma'iKaTim,e. llopeji Tora y obv cpeflmiy yKlJianajy ce n pyfliia
opojne nojaBe I-'e y MeiaMopcl)irniMa ropiber (BJiacHiicKor) KOMnjieKca.

I'eoJioiuKe KapaKTepiicmKe OBora cjio>Keiior KOMiuieKca npoy‘iaBajiH cy Gpojmi ayix>pH
ca padJiH'iiiTiix acneKaTa: iieip0ji0iiiK0O-iieip0rpacj3CKHX (MjihEi, 1939, 1940, T950, 1954;
UaBJioBiih, 1957; BvkobiiEi, 1955, n Jip.), reojiomKo-cTpyKTypiiHX (,0,LHMHTpnjeBiiEi
ii HpaKVJiuh, 1958; JliiMHTpiijeBiih, 1959; HeTKOBnh B., 1932; 1leTKOBHh K.,
1932, 1937; Mari¢ i Marlinovié. 1957; IEaBJiOBiih, 1959, 1962; Fetrovié. 1965;
MiuioBanoBHh h Hjinh, 1953-54; CTaiira'iHJioBiih ii KocTiih, 1954; Suvacki.
1960; Jovic¢. 3978; Maric¢. 1970; Smejkal, 1957; Simi¢ i Jovié. 1973; Mitrovi¢.
1993; Jankovi¢. 1990; Simic¢. 1993, 1994, 1995, 1996; OMajbeB, 1996 nh Jip.) Haj-
Timne K34-45, 1:100.000 (Pelrovi¢ i dr., 1973) n jiiict TproBHiiiTe ca PajioMiipoM
K34-75, 1:100.000 (Babovié¢ i dr., 1977). Oji pajioBa in jioMena ynoipe6e Mopcfio-
c rpvKTvpne anajnrie iipn perHonajiiiHM MeTaJdioreneTCKiiM h iieoieKTOiicKHM iicniiTHBa-
ihiiMa ipef)a iioMenv'rn pe3yjrraTe rpyne ayTopa (JaiikOBiih n jip., 1981), no KojiiMa je
oBaj iipocrop iipejicraBJbeii Kao jejian iiocTKpeflHH HeoreiiH cboji *"BjiarojiaT-ocoroBCKH

raie aiiajnne pvirrvpiior cKliona na Sam jialbimcKe jieivkHiije npiiKa3ajiH cy Markovié¢ i
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rtajpmickOoM HeTCKiinjoM, 1:1(X).0(X)"), onnociio Stani¢ i dr. (1996).
IIPMMEIhEHE MH O;U MMETOJIHKA

y oKBiipv ij raHuiioHiK Me'i'ojia, Me'ix)jie naJbimcKe erTCKHiije aep0KOCMii>iKiix cmiM a-
reneTCKiiM anajni3aMa py;(onocim x cpejiiina. llaj'iehe ce pajit o Hjieirrncf)iiKann)ii pejieBairr-
hhx pyinypim x OjiiiOChO Mopct)o-c'ipyK'iypiinx noflaraKa ‘iiia’iajiiiix 3a ycMepaBan,e ;iajbiix
jbHBa. Y iiiiTaitv cy, npe cnera jivfiniicKe jiimeapHe pynType h iioce6iio T3B. HibeKTiiBiie
TeK'i\)iio—MarMaTCKe h TekToiio-Me'ram opclioreiie CTpyKTypne c|)opMe pejbecjia riina cboiio-

ckor jio KHlioMe'rap-xeK'ioMeTapcKoi), Kojn Koii'ipojimuv npocTopHy iio‘inunjv Merajio-
reiie rcKi« jejinnnna pa.3liHliH'rax paHroBa. Pa3yMlbiiBO je jia ce n jiajbiuicKa jje reKUH]a obhx
ofijinka, y3 KOMHlJieKcny npiiMeiiv ii jipvriix Mcrojia (reoMopcjionoiukKHX, re<>gjiirj 1knx
reoxeMiijcKHx ii jip.) Bpiun lia rakBiiM aepoKOCMIii'iKHM ocnoBaMa Koje oMoiyhai(ajv ojiroBa-
pajyhy BH3yeliHocr, reojiouiKy imcjoopMa'niBiiocr n reiiepajiii3aimjy- C 063iipoM na jniMeii
3iije aiiajiii3iipanor npocropa hctomiioi jjejia jy>Kiie Cp6nje Koju je y panry pvjine sone-peo-
na ca Beh flectmHHcaiiiiM pvjimiM HOJbHMa h opyijiibeii.HMa, jiajbinieKa jieTCKiuija cipvK I'vpnor
cKliona je vpal)ena anajiH30McrepeonapoBa aepocmiMaKa pa3Mepe 1:50.000 na noBpiumm oji
npeKo 500 km2. Y i KapTy pymyptior cKliona, y iipiiKka3y micy KopHiuhemi cra'nicTiiMKii
jlHjaipaMH opnjentanHje jiniieapimx pyinypa, jep cMa'ipaMo lJia iiojiann o ipacaMa pvmvpa
na cf)o'ix)reolioiiikoj Kap'm, y vcliomiMa pamMlJian.enor pejbec])a, He Mory vbck Jia ce iiokjui-
najy ca crBapmiM IpacaMa iipv>Kaiba itix pviiTvpa.

IHIPMKA3 PE3y.IH ATA

Oo'roreojicmiKOM aiiaJUBOM o6yxBahen je npocrop y pauiije jiecjimmcaHiiM OKBiipiiMa
ii0JiHMeTaJinMimx pvjlHiix nojba ljjiarojiaTa OKO 180 km2h KapaMamme 190 km2. y anajiii iii
crepeonapoBa kKopiimhenii cv aBiioncKii npno-6ejin chhmuh, cfioTorpaMii Bojno-ieo-
i pacf*cKOi HHCTHTV'ra, pa3Mepe 1:50.000. 360r Jiokajme 06jia>nioCTH na nojejinhiim
cmiMHHMa, hhcmo 6hjih y MoiyhiiocTH jia y iickiim MaibiiM npocTopiiMa (jy>KHii jjeo pvji-
nor nojba Bjiarojia r n ‘iaiiajiiin jieo pyjiHor nojba KapaMaHime) y nejiniin Jieiimcj)pyjeMO
1 ii0 Be>KeMO iiojiarKe O CTpyK'rypnoM cKJiony. H nopeji pejiaTHBiio BelJiiiKe iioKpiiBenoc-
rn repeHa, jio6po paniMJiaibeii iiJiaHiiiicKH pejbecji je ¢j)0TOreiiiiliaii 11 jiaje noBOJbai:
crepeoecfieKaT. y OKBiipv anajui3e ocMaTpane cy one MOpcjDOCTpyKi7 pne KapaKTepncrii-
Ke pejbecjia Koje jinpeKTHO 1igin HHjuipeKTiio yk a3yjy na iipncycTBO yrliaBHOM pvn iypm ix
Jiniieapiio-iipcTeHacTHX cipyKTypa 11 jipvriix BH3yejnio yoMJbiiBiix 06jiHKa (kviic, iicko-
bh, Jieiipecnje, Kajiflepe, maibe Kynojie) nacrajiiix tokom TekToHcKiix, Mai Ma roiem ix
(ByJiKaiioiiJiyToiicKiix) 1 MeTaMopcj)oreimx nponeca. IbiixoBe jiHMeiruije cy v oKBiipiiMa
xeKTOMeTapcKO—KiiJioMerapcKHX pa3Mepa raKO j(a ce nojiann ojmoce 1lla ejieMeme

\%
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cvi. L OoToreiuouiKa Kapra crpyKTypHor ciciiona pyflHHx no.iba B.narojiaT h KapaMaHHua.
.leieHua: 1 Tpace jiHHeapHitx pvirrvpa (ciirypHe/npeTiiocTaB.ibeHe). 2. Tpace npcTeHacriDi CTpvKTypa/pynTypa
(ciuvpHeliipeTiiocraBJbeHe). 3. Kvn0JiHO-KOHycHe crpyKType. 4. jienpeciiBHe KajijiepHe cTpvKTvpe. 5. KOHycHO~
Ka.imepHe cTpyicrype. 6. Tepunjapmi rpaHHTOHfIH /**. 7. TepiinjapHH BynKaHHTN/BYjiKaHOK.nacTHTH /**. 8. MeTa-
Mop<GHTM /**. 'y, neMonirra h pyjiHe nojaBe Pb-Zn /**. 11). pvjiHe nojaBe Mo. Cu. W. Fe. (Ni-Co) /**. 11. pynHe
iioiaBe (J)oc(j)ara /**. 12. pyjiHe nojaBe rpatjjHTa /** (/ ** npeMa OTK 1:100.1100).
I'ig. 1. Photoueological stmctural map of Blagodat and Karamanica ore fields. Legend: 1. Linear fracture
(certain/inferred) traces; 2. Ring stmcture/fault (proved/infened); 3. Arch/cone stmctures; 4. Depres-

sive caldera structures; 5. Cone/caldera structures; 6. Teitiary granitoids**; 7. Tertiary volcanite/vol-
canoclastics**; 8. Met.amoiphites**; 9. Pb-Zn deposits and ore occurences**; 10. Mo, Cu, W, Fe,

(Ni Co) ore occurences**; 11. Phosphale ore occurences**; 12. Graphite ore occurences** (after B.
G. VI. 1:100 000).
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n penionajinor n fle'iajbiior cTpyKirypnor cKJiona. PewjiTaTH naJoHHCKe jeTeKHHje aepo-
cmiMaKa npHKaiaim cy y OKBnpv npiiJioa<eiie aepocjioToreojiomKe iueMe pviiTvpiior
cKJiona pvfliinx iiojba Bjiarojiara n KapaMamme (cji. 1). Oiiuith iaKJbVMiui Kojn npo-
H3HJiaje H3 aHajiirje Tora rpacfmiKor iipiiKa3a cy cjiejiehH.

PyjU»* nolbe h.iaiojjiir

PejiaTHBHO BejiHKa nonvJiaunja weKTOHCKHX JiiirieapiiHX ajin h TeKTOiio—Mai Maro-
reimx pyiiTypiiHX h Mopc{iocTpyKTypiiHX cfipaiMenaTa perncTpoBannx npeKO cjiopMH
crpyK'iypHor pejbecfia, yKa3yje na cjio>KeH cirpyKTypno-reoJiomKH ckjioii noJiiiMeTa-
Jin'iiior py/Hior nojba BjiaroflaT. AiiaJiH30M KOMiiJieMeiiTapiiocTii no/iaiaKa o pvn'i'vp-
hom CKJiony ca cKanorpaMa n aeporpaMa, npocTop ce MO>Ke noflejniTH y Binue crpvK-

cy y ianajmoM h HeinpaJiHOM 6jioKy rpaciipaim n TepHiijapimM ByjiKannTHMa (ca xnw-
poTepMajimiM MeTacoMaTHTHMa h opvjiifceH.HMa), jiok iix pa”~rpaiiH'iaBajv periioHajme
JiHiieaMeiiTHe cy6 MepimnjaJdine JHicjioKaanje ynymrap KpncTajiacTor KOMiuieKca. 3anajuui
rvpiin cKlion viivVTpaiuiber neirrpajnior jiejia Cypjiyjui'iKor rpanojjnopincKoi MaciiBa.
BiimeKHJioMeTapcKe Tpace pa3JioMiinx crpyKirypa penicTpoBaHe cy Ha iiore3HMa Beciia
Ko6iiJia-MapKoiia JliiBafla, KyJia-KpaBapHHK-E3riija, Paj*oibHH PHj”~-JoBanoB pnji, ca
cv6jiiinapcKiiM npy>KaiteM h KaMHK-HyKa-JoBanoB Phji, XajjiyHKH KaMeii-MiiJiim Mv-
Kap h Me'iHT-riJianHiiapcKH j(OM-BjiH3aimn cv~*MepHjmjaJinor npaBua. Bpojiie cy, ra-
Kot)e, n jioKajine pyni7 pe noce6Ho one ca npy>KaH.eM 3-H h J3-CM. Ha npncvcTBo
MarMaToreHHX,,npojivKa ra ynyTap oBe cpejjniie yKa3yjy c|>pai MeHTH iipcTeiiacTiix ¢ rpyK-
Typa. llo j;HMeH3iijaMa je HajiipocTpaiuijH OHaj kojii orpaHHHaBa jyjKiin 060j; jjeKaKiuio-
jiVKa JopjjanoBa UyKa-ripoce'ieniiHa-Mycyjb-BecHa Ko6iuia-KaMHK. ct>paiMeHTii Ma-
1iix op6HiajiHiix npcTenacTHx cjjopMH (Tima Maibiix Kynojia iijih cy6ByjiKancKO-ByJi-
KancKiix jiobojihiix KaHajia) najiaje ce na jioKalJiHTeTHMa JbyTa-BaHOBiimTe, Kajmjniia
MyKa ii 1JjiaiilHHapcKH jjom. Hajcjio~cemijn ojihocii y pynTypnoM ckjioiiv pvjjnor nojba
Bjiaroj(amr cy y neHTpaJiHOM cTpyKTypii0-re0Ji0mKOM 6jioKy Kojn jiokh y OKBiipy reK-
TOHH3H paiior KOMiuieKca nojiiicTeHCKiix MeTaMopcf)irra ca npo6ojHMa TepHHjapimx bvji-
KaHHTa, neJioM h BVJiKaHOKJiacTina j;v>k iictohhoi' ei'30KOHTaKTHOr nojaca ipaiiojino-
Koje je Jiomipano y y*eM nojacy rpaca perHonadinnx cy6jinnapcKiix jliicJioKaunoiiiix
pyirrypa. Mei)y 6pojHHM JioKajniiiM JiniieapmiM pyiiTypaMa oko Jie>KHmTa, na.-snpv ce
(iipeTiiocTaBJbeim) cJiparMeirrn cei'MeiiTapHe KHJioMe'rapcKe Kpy>KHO-KonueHTpn'me
iiibeKTHBiie TeKTono—MarMaTCKe cjiopMe. Y ( yo>ubiiBe ejieMeiiTe pajmjajnie TeKTomiKe,
y oKBiipv HeiiTpajmor JiyTnor cfiparMeiiTa (iipe'miiKa ho 1 km), CTpyKTypa HMa jienpe-
chbhv MO pcf)0Ji0 rnjy. CjiHHiin pyin'ypn0-M 0 pcf)0 CTpyKTypiin ojiiioch cy jiemiicfjpoiiann n
y ceBepnoM nacTaBKy oBora CTpyK'rypno-reojiomKor 6jioKa na JioKajiHTe'niMa Kyjie h
Topibe Pa>KaHe. Ha Kyjin, JioKajiirrei'v ii03iiaTOM no >kiihhom THiiy Pb-Zn opyjm.eiba, y
CKJiony JiHHeapHiipiix pynTypa ripaBna npy>Kaiba 1200-300°, 3anyibeHHX TepniijapiniM
*Vjikahokjiacthtiima ca cfipai MeiiTHMa CTpyKTypa ByjiKancKor anapaTa, BeoMa je mpa-
>Ken ciicreM cnperHyTiix pyiiTypa opHjeiiTiicaii npaBneM H-3. Ha KpajaeM ceBepnoM
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jiejiv pvjjnor nojba y ninpeM nojipvijv Hjio'ia n Topihe Pa»<aiie, y CKJiony iipHKa3annx
crpvKi'vpa fijioka ncnige ce Tpaca penionajiiior par<jioMa iipaB~a npy>Kaiia 310°-130°
ca MOpcjlOCTpVKTVpHO MapKailTHOM BlILIieKINIOMeTapCKOM CJIO>KeHOM Kpv»<iio-KoiiueH-
rpiiiinoM CrpvKTvpoM BvJiKanckor anapaTa. ()Ba rektonomarmatcKa cTpyKTypa Npeji-
ciaBJha KO M6 mi0 Baiiy lipci’eHacTV cipvkK Tvpv Kyiiojinor nma, ca JioKajiiuiM opoiiTajiiniM
cTpvKivpaMa Tima jioBoflimx Kanajia (neKa). Jy)Kiin cei'MeiiT ueiripajinor cipyKTypno-
-i cojioniKor fijioKa pvjinor iiojba BjiarojjaT, iipocrape ce jy>«iio oji Becne Ko6njie n 113
liopmmior jiejia Jbyf>arcKe PeKe. ()By cpeflimy inrpabeiiy oj( iiajieo3ojcKiix rpaniiTinii-
paiinx crena (rpaimroiijm florannne), KapaKTepnmy Y ociiobh pyiri-ypnn cncTeMii ca
repunjapnnM BVJiKaiiirniMa, opiijeimicaim npaBii,eM npy>KaH.H H-3 nJH-C3 ca cjipar-
MeirniMa jejme BiimeKiiJlioMeTapcKe (iipe'miiKa 3-5 km) jienpeciiBiie npcTenacTe MarMa-
ro-TeK ioiicke MopcjiociVKTvpe v iiortpyijy ropn,e JLy6a+e. Y OKBHpiiMa Hcro'inor jjejia
pvjuior nojba BjiarojjaT je npocTpano nojipyTje floii.e h Fopibe JLy6aTe, Koje ce npo-
re>Kc ccuepiio N jv>KHo 0ji Jby6aTCKe PeKe. Ma+epnjaJiny reojiomKy liojidiorv y ceBep-
iu)M jicjiv 'iime rpacjiiiTH'imi cepimnT-xjiopnTCKii N cjieJijicnaTirmpaim (iiKpiiJLHH "jih-
cimcKe ccpnje™, a jv>KHOM lJiiicKkvncKe napacTene "japeninimKe cepnje” ca napTiijaMa
i paimTir<npaniix cTena (npeMa OFK iiopcf)iipoiijmH rpaHHTH TepiiHjapne crapocTH). 3 a
pvnTvpim ckjioii obc cpejiime, vi rjjparMcirre periioiiadiiinx cy6jjHHapcKiix (130°-310°) n

CKIX KVIIOJIHO-J(eiipeCHBIIHX lipCTeiiaCTHX Kpy>KHO-KOimeHTpH'IHIIX CipVK’IVpa. 0 6 -Jil-
poM jia ce obii o6jihhh najia®e v npocmpv v KOMe cy npaKTinmo ojicvthh npo6ojii Tep-
:mjapimx MarMara (ceBepim Jieo), ajin y oKBiipv napTiija iiporpeciiBiio MeTaMopc})iica-
M1x niKpiidbana. ycjioBiio cMarpaMo jia ce OcjiopMli.eibe obiix KynojioH>Hjiimx Mopcj)o-
crpvKTypa mo>kc BCiain Il 3a npou,ece MeTaMopcj)H3Ma ojjhociio 3a MnrMaTCKe rpaiiHTO-
-rnajciie Kynojie. Jle>KHiiiTa n nojaBe rpacjmi’a cy ynpaBo THiioMopcj)Ha 3a 17 BpcTy meK-
ioiio-MeTaMopcj)orcHiix cTpyKiypa. KoiiKpeTiio, TaKBa o6ejie>Kja iiMajy jiBe npcTenacTe
cj)opMc ca jicbc crpane JiyKa jiojiime JLy6aTCKe peKe y ceBepnoM nejiy nojipyija (Fopiba
UJlon.a Jhy6ara). I<py>KHO-KOimeiripn'iiie CTpyKType jy>Kiio oji JLy6aTCKe peKe, yKO-
jiiiko cv Beiane 3a i'paimTii3Hpaiie iiiKpiiJbiie, npimaflajie 6h rope ikimchvthm BpcTaMa,
ajni aKo cc pajin o iiirrpvjjoBaiiiiM mjuijihm rpaiiHToiijiHMa (Kao iiito je to iipiiKa”aiio la
OI'K), onjia cy y inn’aibv TeKTOiio—MaiMaTCKe TBopeBiine. Y CKJiajiv ca jioiiviickiim H3y-
‘iaBaibiiMa obiix ojinoca, pa3peimuie 6h ce 11 oflpe”~ene jiiuieMe Be3ane 3a Me'iajiore-

nei’CKV iioTeunjaJdinocT oBe cpejmne.
PVMIId ikm .c KapaMaimnc ca JapemnnKOM

Aiiajnniipaim iipoc'rop 3axBara H3BopHimio nojipy'ije HiHm e n jieo iuiaimcKor Ma-
ciiiia Jl,VKaTa V3 M aKejioHci<o-ByrapcKy rpaHHny. npocTiipe ce jyroiicToimo oji Cvpjiv-
jniMKoi Macima, ojiiiociio, jy>Kiio oji pyjinor nojba BjiarojiaT. PberoB cj)yHjiaMem’ ii3ipa-
bvjv JincKViicKii niKpiubim "japeiiimi'iKe cepnje” h, caMO y 3anajmoM o6ojiy, xjiopht-
-MVCKOBirrcKH uiKpnjbnn "cTajeBagKe cepnje”. Tokom Tepunjapa VTiicnvTje, ny* peni-
oiiajiHiix pvirrvpa, KOMiuieKC niiTepM ejinjapniix, npere>KHo ByjiKanoreiiHX cTena ca iipa-
rehiiM xiijipoTepMajiHHM . viliaBiioM iiojiHMe'rajin’'miiM opvjin.eibHMa. Y tom norjiejiv ce
mjiBaja jieKaKiuioMe rapcKa jmclioKaunoHa 301la PajioBHiina-KapaM ainma KojoM ce pa3-
lpami'iaBajv MeiaMopc]|)irni "cTajeBaMKe" 1 "japemmi'ike" cepnje, 1L 30Ha llpojiecje-
-1 opibe 11Jl,oibe TjiaMimo. Y OKBiipy "japemiiHMKe cepHje" y jioMeny UpHOOKa, Japem -
miKa 1 iiinpe, iipiicvTiie cy 11 rpaiiHTCKe CTene (npeMa O fK Tepnnjapiic c'rapocTH). Y
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oKBnpv c'rpyKTypa pyn'rypiior ckjioiih Koje cy yTBpbeiie-npeTiiocTaBJbeiiu r|)cm)i'eo-
h liejuineapiior iiH.eKTHiiiior Tima. llpoc'ropHH pa iMeiinaj h H3pa*ajiiocT pvirivpa je v
cKJiajiy ca MaTepiijajnioM rpatjoM, BpeMenoM N MexainriHOM CTBapaiba. rpyiiiicane cv v
oKBnpy rpn c'rpvKiVpno-reojiouiKe Hejiinie: 3ona PaiioBHima-KapaMaiiHna, 3011a Ilpo-
jiecje (Fopibe TjiaMHHoj-JJoibe 'I'jiaMHiio h crpvKi~pe UpnooKa h flyKkaTa (japeiuniiMKe
cepnjt). 3o0iiy PaAOBiiima-KapaMaHiiu,a wpacnpajy cjiparMeHTii jiHiieapi»L\ ny6nncKiix
paiJioMa ca rpacaMa npy>Kaiba 140°-320° (flOJiima llpoJiecHjcKe PeKe, lloiiobckc Pcke,
KapaMamma h np). Ty cy iipiicyTiiii KiiJioMeTapcKH cjiparMeirni n cvf>Mepnjinjajiniix
rpaca h JioKalJiim ciiperHV'ra pvirivpiin cncTeMii npoMeHJbime opnjeTannje n miMeinnja
Ila iiHTcn'jJHBHv isv]JiKaiiorenv tcktoiio—MarMa-rcKy aKTHBHOCT yKa3yjy 6pojne iipcre-
nacre crpyKiype, Kiui0MeTapcK0-xeKT0OMeTapcKiix juijaMerapa, Koje npejicraBJbajv
cTpyK+ype ByjiKaiiCKiix aiiapaTa (ByjiKaiicKH neKOBii, koiivch, Kajiflepe n jjp.). Cei mcii i
TaKBe jejuie. iio jAnMeiriiijaMa najBehe, CTpyK+ype JiouHpaH je 6aiu y jjoMenv 6pojnnx
Ph-Zn pyjniHX nojaBa h jie)KHiiiTa llojiBiipoBH Ha KapaMaHHHH, a njienTHcjHiKOBan ca

HaiiMe. obom 30110M cy pa3jiBojeini MeraMopc|)irni iui>Ker ("cTajeBa‘'iKa cepnja') 1
Biiiner ("japeuiini'iKa cepnja") creiieiia KpHCTajiHHirreTa. CTpyK'rypHo, 3ohv KapaKTe-
pniuv JiHiieapiiii pviiTvpmi cncTeMii npy>KaH,a M -3, cjipaiMeTii30Banii pvirrvpaMa cv6-
jimiapcKe opiijeHTaHHje, ca cjio>KemiM KiuioMeTapcKHM iipcTeiiacTHM cTpyKTypaMa bvji-
KaiicKiix anapa‘ra. Hiije 3aHeMapjbHBo, TaKol)e, 1 iipiicycTBO pyirrypniix cncTeMa opn-
jeiiTncannx npaBHHMa CM-J3 h CCH-JJ3. Y oKBiipv Mama'ro—eKTOHCKiix cjiopMH
hcth'lV ce jiBe cKynime cjio>Keimx KiuioMeTapcKiix npcTenacTHx Kpy>KHO0-K0imeHTpii'i-
hhx crpvK'ivpa ByjiKaHCKHX anapa'ra V OKBiipv ByjiKaiioKJiacTH'iHor KOMiuieKca | jimmii-
lia. Te cfx>pMe cy ryiiHcaiie oko | opibei (PaKirrcKa Maxajia, BopoBan 1 ['HojiiniKa Ma-
xajia) 1 fi,oii.er (llpncojcKa Maxalia, Celio I ManoBCKa Maxalia-Pyne) 'rjiiaMima. Ca
nojba KapaMamiHe, ii03namre nojaBe Pb-Zn opyjiibeiba cy, TaKof)e n OBne, y oKBiipiiMa
iiloMenyTHX ByKJiaii0reii0-TeKTOHCKiix CTpyK+ypa. C'rpyKTypHO-reoJioiiiKa iiejnma Ilp-
HooK-JapeiniiHK-flvKaT, npeMa OFK, o6jejiHibyje komiijickc pii(t)eo-KaM 6 piijcKHX
cTena pejiariiBiio BiicoKor CTenena MeraMopc}Hi3Ma ca nojaBaMa ceJieKTHBiie ipamrrii-
'iannje, jiecjHiHiicaii iioji iila3HBOM "japeuiHii'iKa cepnja'. 3a OBy cpejiiiny je KapaKTepnc-
Tirmo j(a je v'iemhe npojiyKara rcpnnjapiioi MaiMaTH3Ma, aKo ce iny3MV rpanirrii

tc Hejinne, onaj Kojn ce najiOBe3yje 1la 30iiy TjiaMima. MiiuiJbeii.a cmo jja je ro noceéna
cTpyK'iypno-reojiouiKa 11 MeTaldioreiieTCKa neJinna Koja ce nii y kom cmiicjiv He MO»<e
noBe3HBaTH, KaKo to iieKii ayropn cMaTpajy, ca iioJiiiMeTajiii'iniiM pvjimiM nojbeM Kapa-
Mamme (M ilrovi¢. 1993). Y oKBiipv H3jiBojeiuix ejieMena'ra pyiiTypiior CKJiona, v Beh
ipajumiiOHajuia cy6jumapcKa paiJiaMaiba (140°-320°), KapaKTepiicni'iHo je iipncvcrBo
Jiimeapa opiijenTaiuije CM-J3 (50°-230°), 1 iiapo'iirro, HpocipaHiix npcrenac rnx
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crpvKTvpa (.[apeiuiiii'iKa h 4yKapcK0-MaMarHjcKa). Obc iiocjieflH>e ce y npaBi;y ncTOKa
najioBCivjv h iipoctopho yKlJianajy y, CKanorpaMCKii yoHeiry, fleKaKHJioMeTapcKy, y
ocnoBii iieiipcc#Biiy Mopc”ocTpvKi'vpv 1J,pirooKa. lle'iaT CKJiony flajy pyiiTypnii ojjhoch y
j(OMeny JapeuiHHMKe MopcfiocrpyK'i7pe. Ohh nnflnnnpajy nocTojaibe Behe cfiopMe Ky-
nojnior ‘rnna. ne chmo vnv'rap iipcreHacTe ipace, Hero 1l uuipe (npe‘iiuiKa 5-7 km), na
iina VKa<yje par-tMeiu’raj okojihhx pviri'vpa. Be3 o063iipa Ha npncycTBo "MnouencKHX
nopcf)HpoiiunHX rpaiiHTa™ (OI'K, jihct K34-57, 1962-1968), MHmjbeH>a cmo, fla je OBa
crpvKivpa v nejiiuiu. Bnme TBopeBHHa TeKTono-MeTaMopc[)oreHiix (rpaHHTo-niajcna

iipc renacTe crpyKrype na JioKajiH'reTV MvKap-MaMaiuja (y3 rpaiiHHV ca ByrapcKOM)
iiMa o(ieJie)Kja MopctiocrpyKType flenpecHBHor THna.

3AKJIbyHAK

IlpiiKa iaim pe'iyjnaTH anajnue pyH'rypiior CKJiona, 6e3 o063Hpa na peJiaTHBHo
ji,06po jU)caAaiuii>c iio iHaBaH>e reojioniKe rpalje py;(HHX noJba Bjiaroflar h KapaMaHHHe,
Mory j(@ 6yj(V ‘xI mrrepeca npn jiajpHM up0i'HO3HO—MeTajioreneTCKHM n npocneKHHjcKO-
-iic’ipa>KHiiM npov'iaBaH™HMa. Y jiajoHM anajiH3aMa n pa3pajiaMa cJiaKTopa cirpyK'iypHe
koirrpojie, napouiiTO na HiiBoy pyjimix nojba, CMaipaMO fla 6h Biiuie na»CH>e mpe6ajio
vcMepaBani na vouene Tektoho—mai’Ma'roreHe h TeKToiio-Me'raMopcJioreiie cipyKType,
Koje moiv iia 6yj;y ojl noce”Hor 3iiauaja, KaKO 3a npHHoc n JioKaJiH3aHHjy pyjiHe Ma-
repiijc, TaKo h 3a yTBptjiiBaibe KapaK'repa n 'nma Be3e H3Mehy opyj(H>eiba h upojivKaTa
MarMaTH3Ma ojmociio Me'raMopcjiHSMa. PemaBaiby obiix riHTaiba jionpmiejio 6n, tokom
ji,ajbiix iiivuaBaiba, KOMiuieKciio Kopnmheibe Hii3a flpyrnx MeTo”a Koje ce jjanac yno-
rpc6jbaBajv npn pcnioiiajiiniM n jieraJbHiiM npOrii03HO0-Me'rajiOreiieTCKHM Hcrpa>KHBa-
n.iiMa pyjuuix nojba (reojiomKiix, ieocjiH3HUKHX, reoxeMHjcKiix, CTpyKTypno-c})opManH-
oiiii\. crpyKrvpno-reKTOHCKHX aHaliiiia h anajui3a 3aKO0OHOMepii0OCTH pa'iMeurraja
opvjiibcn,a ca iipoi noiOM) h Jie>KHmTa (jjeTaJdbiio reojioniKO Kap'rnpaibe, MopcfioreneT-
cKa anajuiia, najieoByjiKaHCKa anajniia, CTpyKTypno-neTpoJiomKa aHajni3a npojiyKaTa
Mai ManiiMa n Me'raMopcjiH3Ma h jp ).
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BLAGODAT AND KARAMANICA ORE FIELD STRUCTLRES
ACCORDING TO REMOTE DETECTION DATA

by
BoSko Stajevic¢

‘ITie region of southeastem Serbia is a pail of the Seibian Macedoniaii massif. vvhere tectoiiic, tec-
tono-metamoiphogenic and tectono—niagniatic processes including mineralization operated througli ils geo-
logic historj' and resulted in the fomiation of a structural-geological and metallojjenic entitv defined as
one ore zone. The faulting pattem of the southem part of the zorie, within the limits of Blagodat and Ka-
ramanica ore fields. is generally analysed in this aiticle on the basis of remote detection from aerial photo-
graps. Besides traditionai linear fractures. a number of ring faults have been discemed, as resuits of mag-
matic processes and metamoiphism. Because injection fractures and structures. in addition to tectonic ones.
have a controlling roie in localization of numerous endogenic, and metamorphogenic, mineralizations. the
obtained results may have some importance in prediction-study of the local mineralized media. eit.her at

the ore zone or polvmetalling ore field level.

Key unrds: remote detection, aerocosmic photographs, fractures. ring structures. morpho stmctures. mag-
inatisin. metamoiphism, mineraiization, metaliogeny. prediction. ore zone, ore field. ore deposit.

INTRODUCTION

Geological ore-exploration projects in Serbia. particularly those in well exploretl zo-
nes or lields, increasingly include a revision of geological information by application of
new control elements of signilicance for prediction and discovery and for ore deposit
exploration. One of such important elements is the structural control with metamorpho-
genic deposits of phosphorus and graphite, and numerous occurrences of Fe in metamor-
phic rocks of the upper (Vlasina) complex.

Geologic characteristics of this complex have been studied from various aspects by
many geologists: Petrologic-petrographic (1lid. 1939, 1940, 1950, 1954; Pavlovic.
1957; Vukovi¢, 1957; etc.), structural-geologic (Dimitrijevi¢ and Drakuli¢. 1958;
Dimitrijevi¢, 1959; V. Petkovi¢. 1932; K. Petkovi¢. 1932. 1937; Mari¢ and
Vlartinovié¢. 1957; Pavlovié. 1959. 1962; Petrovié¢. 1965; Markovié et al.. 1976:

”»
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etc ). ore-geologie and geochemical (Milovanovi¢. 1946; Milovanovi¢ and Ili¢,
1953-54; Siangacilovié and Kosti¢. 1954; Suvacki. 1960; Jovié. 1978; Mari¢.
1970: Smejkal. 1957: Simi¢ and Jovic¢. 1973; Mitrovi¢. 1993; Jankovic¢. 1990;
Simié. 1993. 1994. 1995. 1996: Omaljev. 1996; etc.). The most complete general pre-
sentation ol the regional geology is given on the Base Geologic Map: Sheet Vlasotince
K34-45 on 1:100000 (Petovié¢ et al.. 1973) and Sheet TrgoviSte and Radomir K34-75
on 1100000 (Babovi¢ et al.. 1977). Among the publications on morphostructural ana-
lvsis in regional metallogenetic and neotectonic studies. the mention should be made of a
group of authors (Jankovié¢ et al.. 1981) who interpret the region as a post-Cretaceous
Neogene arch-"Blagodat-Osogovo ore region” wvith two intemal domal morphostructures
vvhich conirol the regional position of polymetallic and pyrite-polymetallic mineraliza-
tiOns. More recent analvses of lhe fracturing pattem. based on remote detection. are given
by Markovi¢ and Komaricki (1987) ("Geologic Map of Surdulica Massif-map of re-
mole delecled struclures on 1:100000"). and Stani¢ et al. (1996).

METIIODS | SED AND METHOI)OLOGY

Aerocosmic remote delection method is increasingly and efficiently used in regional
and local melallogenetic-prediction analyses. mostly to identify relevant fractures or
morphostructural features of significance for further investigation where they are not well
distinguished in fiekl. These are primarily deep linear fractures and injection (tectono-
-magmatic and lectono-metamorphogenic) landfomis of arch, dome, diatreme, caldera.
ct)ne. polvgonal block. depression. bicline or similar type. which, in the present state of
our knovvledge. are the most important depositional environments for numerous endogenic
mineral deposits (Tomson. 1988: Jakovlev. 1982; Jakovlev et al.. 1986: etc.). All
lhese are elements of volcanic focal structures and vents in a wide size range (from
hecio-decakilometric to kilometre-hectometric), vvhich control the spatial position of me-
tallogenetic unils al various levels. Remote detection of features complemented with other
melhods (geomorphologic. geophvsical. geochemical. and the like) is naturally based on
aerocosmic images vvhich provide adequate visibility, geologic information and generaliza-
lion. l-or Ihe given easlern area of southem Serbia. of the zone/region size. with defmed
orc fields and mineral bodies. the remote detection of structural pattem is perfomied
through an analvsis of stereopairs of aerial photographs at the scale of 1:50000 over a
surface area of over 500 km . Statistical diagrams of linear fracture trends are not used
additionallv lo Ihe tectonic map. because, in our opinion. the information on fracture lines
on a photogeological map. where surface conliguration is articulated. cannot be always
contiguous \viili the aclual slrike lines of fraetures.

RESILTS

Our photogeological analysis encompassed the area of the earlzier defined polyme-
lalnc ore flelds of Blagodat (180 km ) and Karamanica (190 km ). Stereopairs vvere
analvsed on aerial black-white photographs, photograms of tlie Military Geographical
Institute. al scale 1:50000. The structural pattem could not be completely decifered and
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information integrated due to local cloudiness on some photographs (southem end of Bla-
godal and westem part of Karamanica ore iields). The distinctive mountain reliei wvas
photogenic. even under the extensive cover. and gave good stereo-effect. The morpho-
structural features of the relief were observed, which directly or indirecllv indicalcd the
presence ol' linear or ring faults and other conspicuous structures (cones. necks. depres-
sions. calderas. minor domes) formed by tectonic events. magmatogenic (volcano-pluto-
nic) and metamorphic processes. 'fheir hectometric lo kiiometric sizes suggest elemcnts of
a regionai and detailed pattems. The results of interpreted aerial photographs are show on
the sketch map of Blagodat and Karamanica ore fields (Fig. 1). Generai inferrences from
an analysis of this graphical presenlation are the following.

Blagodat Ore Field

The comparatively large population of teclonic linear. and tectono-magmatogenic.
faults and morphostructural relief features. indicates a complex structure and geologv of
Blagodat polymetallic ore lleld. The complementary information Irom scanogram and
aerogram allovvs division of the region into several structural-geologic entites. viz.: west-
em. vvilhin Surdulica massif: central. in the massif’s eastem exocontant: and easlern. ip
the domain of progressively metamorphosed schists. The entities are intersected b) a sin-
gle syslem of regional faults of subdinaric Irend. which are traced in the vvestem and cen-
tral blocks also by Tertiary volcanites (vvith hydrotermal metasomatic rocks and minerali-
zations) and are divided by regional lineaments of submeridian dislocations wvvilhin the
crystalline rock complex. The weslem segment takes lhe vvestemmost margin of lhe ore
lield. vvhere it passes into lhe fracture paltem of the central part of Surdulica granodiorite
massif. Kilometric lines of faulls are regislered along Besna Kobila-Markova Livada.
Kula-Kravamik-Egzija, Radonjin Rid-Jovanov Rid in subdinaric direction. and Kamik-
-Cuka-Jovanov Rid. Hajdu¢ki Kamen-Milin Cukar and Meg&it-mountain house-Blizanci
in submeridian direction. Local faulls are also numerous. particularly those of W-H or
SW-NE trend. The presence of magmatogenic products is indicated by ring structure
fragments. The largest is the one bounding in south the decakilometric collapse calderas
ol PCriva Feja (Surdulica-Cmi Vrh) along lhe arcuate ridge of Jovanova Cuka-Prosege-
nica-Musulj-Besna Kobila-Kamik. Fragments of minor orbital ring forms (off small
dome or subvolcanic-volcanic vent type) are located at Ljuta-Bacoviste. Kadijina Cuka
and mountain house. The pattem of fractures is mosl complicated in the central struc-
tural-geologic block of Blagodat ore tleld. in the complex of crushed metamorphic rocks
intruded by Tertiary volcanite and partly volcanoclastics along the eastem exocontact belt
ol lhe granodiorite massif. Fractures are most distinctive around the Blagodat Pb-Zn de-
posil which is located in a narrow belt of regional subdinaric dislocation I'raclure traces.
Fragments of segmentary kilometric circular-concenlric injection tectono-magmalic lealu-
res are discerned (inferred) among numerous loeal linear faults around the deposit. Ad-
ditionally to the notable elements oi radial laults. the structure has depressive morphologv
within the central arcuate fragment (lo 1 km in diametar). A similar fraclure-morpho-
structure relationship is decifered in the northem extension of this structural-geologic
block in Ihe localities of Kula and Gomja Razana. At Kula. the locality of known Pb-Zn
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vein mincralisation. a syslem of conjugate faults of E-W trend is developed among linear
faults in 120° to 300° strike directions filled with Tertiary volcaniclastics vvith fragments
of vulcanic cditlce structurcs. A trace of regional fault of 310°—130° strike vvith a mor-
phostructurallv. marked kilometric complex circular-concentric structure of voicanic edifice
is notable among the features of the block in PloCe and Gomja Razana area in the
f.xtremc north of llie ore field. This tectonomagmatic structure is a combined ring dome-
-like featurc with local orbital st.ructure (some) of vent type. The southem segment of the
Blagodat central structural-geologic block extends south of Besna Kobila and the Ljubat-
ska river source area. Built up of Plaleoizoic granitized rocks (Doganica granitoids). it is
distinguished hy basicallv fault systems with Tertiary volcanites in the E-W or SE-NW
strike direction and fragments of a kilometric (3-5 km in diameter) depressed ring mag-
matic—tectonic morphostructure in Gomja Ljubata area. Donja Ljubata and Gomja Ljubata
cover a large parl of the eastem Blagodat ore fteld. which extends north and south of the
l.jubatska river. Geologic basement consists of graphithic sericite-chlorite and feldspathi-
/ed schists of "Lisina series" in the north. and micaceous pararocks of "JareSnik series"
with granitized rocks (Tertiarv porphyroid granites on the BGM) in the south. A characte-
risiic ol Ihc fault pattern is the development of kilometric dome-depressive ring circular-
-conccntric structures. in addition to fragments of regional subdinaric (130°—31(J°) and
submcridian faults (200-2()()°). In view of the structures location (northem area) where
I’crtiarv  magmatic intrusions are almost lacking. but in progressive]y metamorphosed
schists. it is provisionallv taken tliat the formation of dome-like morphostructures can be
associated with metamorphism or migmatic granite-gneiss domes. Graphite deposits and
occurrcnces are typomog5hic of this kind of tectono-metamorphogenic structures. More
spcciticallv. similar distinctions are expressed by two ring forms on the area (Gomja
l.jubata and Donja Ljubata). Circular-concentrie structures south of the Ljubatska river.
where associated with granitized schists. would belong to the above mentioned kinds. but
where newv granitoids (such as those shovwvn on BGM) are intruded. these are tectono-
-magmatic products. Additional study of the structural relationship would solve certain
ambiguities conceming the metallogenic resources.

Karamanica Ore Field and Jaresnik

Thc studv region includes the Pc¢inja source area and a part of Dukat mountain
massif bv the Macedonian-Bulgarian state border. It extends southeast of Surdulica mas-
sif. south of Ihe Blagodat ore field. The base rocks are micaceous schists of "JareSnik
series” and. only on the vvestem margin. chlorite-muscovite schists of "Stajevac series".
A complex ol' intermediale. dominantly volcanic, rocks with the associated hydrothermal.
mainlv polvmetallic. mineralizations vvere intruded along regional faults during the Ter-
tiarv. Notable are the decakilometric dislocation zone Radovnica-Karamanica which sepa-
rales metamorphic "Stajevac" rocks and "JareSnik series", and the Polesje-Gomje and
Donjc 1lamino. The "JareSnik series" includes granitic rocks (Tertiary on BGM) in the
domain of Cmooka. JareSnik area. Individualized among the fault structures. proved or
inferrcd on aerial photographs. are linear tectonogenic and and nonlinear injection faults.
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I'ne configuration and distinctness of fractures are consistent vvith the material makc up.
time and mechanism of formation. The faults are divided into three structural-gcologic
entities: Radovnica-Karamanica zone. Prolesje (Goraje Tlamino)-Donje Tlamino zone.
and Cmooka and Dukat (Jarednik series) structures. The fomier zone is traced by frag-
ments of deep linear faults of 140°—320° strikes (Prolesje and Popovska river vallcvs.
Karamanica. etc.). There also arc kilometric fragments of submeridian traces and loca!
conjugate faults of varied trends and sizes. An intensive volcanic tectono-magmatic ac-
livity is indicated by a numerosity of ring features. kilometric to hectokilometric in dia-
meters. vvhich are volcanic edifice structures (volcanic necks. cones. calderas. etc ). A
segment a largest of these structures is located in Podvirovi area of Pb-Zn ore occur-
rences and deposits on Karamanica. identified by two kilometric arcuate fragments alon*.
CioleSki Cukar-Kamenita-Struga-Golemi Vrh and Vratnica-PadiSta-AniSte lines. Minor
morphostructural features of volcanic neck and cone types vvorth mentioning are
Markovica. Cukar. Kitka. Borovac structures. etc. The Gomje Tlamino-Donje Tlamino
slructural-geologic zone. marked by exlrusions of Tertiary volcanites and volcaniclaslics.
is another boundary zone wvvithin the metamorphic complex. It separates melamorphic
rocks of lovver ("Stajevac series") and upper ("JareSnik series") crystalliniiy degrees.
Structurally. the zone is characterized by linear fault systems of E-W trend. fragmented
by subdinaric faults. and complex kilometric ring circular-concentric features of volcanic
edifices are notable in the volcaniclastics complex of Tlamino. These features surround
Gomje Tlamino (Rakitska Mahala. Borovac. Gnojiska Mahala) and Donje Tlamino (Pri-
sojska Mahala. Selo. Manovska Mahala-Rupe). As to the metallogeny of the area. vvhich
is a parl of Karamanica ore field. Pb-Zn ore bodies occur in the mentioned volcano-
genic-tectonic slructures. The Cmook-JareSnik-Dukat structural-geological entitetv. ac-
cording to BGM, unifies the complex of Riphean-Cambrian rocks of relativelv high
metamorphic degree with the occurrences of selective granitization. defined as "Jare$nik
series”. This medium is distinguished by a very lovv rate of Tertiary magmatic products.
excluding "Cmook granites”. The granitic rocks need not necessarily be producis of
magmatic. but anateclic cryslallization-granitization. typical of highly metamorphic rock
complexes. The photogeologocical analysis covered only the southemmost part of the
entity. the part continuous vvith Tlamina zone. This seems to be a separate struciural-
-geological and metallogenetic entity vvhich by no means should be associaled. as some
geologists do, wvith the polymetallic ore field of Karamanica (Mitrovi¢, 1993). Additio-
nal to the individualized lault pattem elements of traditional subdinaric strike trcnds
(14()°-32()°). there are distinctive lines in NE-SW (5()°-23()°) direction and. especiallv.
large ring structures (Jare3nik and Cukar-Camagija). The lalter ones are continuous wvilh.
in the east. and fit into Ihe decakilometric (noted on scanogram) basically deprcssive
C.'mooka morphostructure. The pattem is distinguished by fractures in JareSnik morpho-
structure domain. They indicate the presence of a major dome-like feature. nol only
vvithin the ring trace. but larger (5-7 km in diameter). suggested by the conliguration of
surrounding Iractures. Leaving apart the presence of "Miocene porphyroid graniles”
(BGM. Sheet K34-57, 1962-1968), we mainlain that this entire structure is ralher a
product of tectono-metamorphogenic (granite-gneiss or magmatic dome) than of tectono-
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-magmatic processes. The concentric-ring fragnient in Cukar-Camagija (by the Bulgarian
border) has the character of a depressive morphostructure.

CONCLUSION

'I'nc presented resulls of Ihe tracture pattem analysis. irrespective of the relatively good
knovvledge of lhe Blagodat and Karamanica ore field geology. can be useful in tuture metal-
logenetic-prediclion and prospecling-exploration studies. In future analyses and studies of the
struciural conirol factors. at the ore tield level in particular. more consideration should be given
lo ihe observed lectono-magmatogenic and tectono-morphogenic structures. wliich may be
importanl for supplv and localization ol ore material and for identification and products of
magmaiism or metamorpliism. Use of other methods, practiced at present in regional and
tletailed metallogenelic-prediclion exploration of ore fields (geologic. geophysical. geochemical.
siructure-formational. structure-tectonie analyses, and analysis of ore distribution and pre-
diction) and deposits (detail geological mapping. morphogenetic analysis. paleovolcanic analy-
ms. struclure-pelrologic analysis ol' magmalic and metamorphic products. etc.) vvould be verv
hefpful.
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