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VIJIK 553.492 1(497.11) OpiirnHajiHii Hav'iiHH paji

HOIIA JIFJKMUITA BOKCMTA Y CPIiMIM
(jyrOCJIABHJA)

oh

Cjia\)aha Thmotnjebnha

HojaBe h JiexHUiTa OoKCHTa Y JyrocnaBHjH MpHiiajiajy aBeMa MeTalloieHeTCKHM npoBHHHHjaMa: Jiiiiap -
eKoj h KapnaTo-OaliKaHCKoj. OHa cy rpvnncaHa y hckojlhko 6okchtohochhx noapy>ija: HpHa Topa. lanaflHa ("(>-
oHja. Meroxnja h HcroMHa CpGnja. HajnoiHaTHja cy jie>KHmTa H3 U,pne Fope H MeTOXHje.aok cy hs iaiiajme n
HCTOMHe Cp6nje HajMaite no3HaTa, jep cy HajKaciiHje oTKpiiBeHa. EKCHJioaTauHja 6 okcht3 Bpuin.na ce Ha nojeflH-
hhm jie>SKHUiTMMa U,pHe Fope h MeToxuje.

Ha ochobv flocaflauilter no'iHaBaita MeTalioreHHje 6okchth Ha repHTopnjH Cp6nje H'iflBojeno je ner pvfl-
hhx noldi>a. Ofl Tora MeTHpii y flHHapcKoj npoBHHUHjH (nohvTa. Tapa. MaMKaT. FpeénHK) HjeflHO y KapnaTo 6a;i-
KaHMfIMMa (Ba6yuiHHUa). erﬂHH 6okchth ~anafl[He h ncroHHe Cp6wje npnnaflajy 6cmmtckom thhv. jjok cv 60k-
cmth | pe6HMKa anjacnopcKor THna. Bokchth ce ojuiHKyjy BejuiKOM BapHjaOH.HHouihy xeMHjcKor cacraBa. 0;i Be-

oMa KBaliHTeTHMX ca caflp>KajeM Al120 3flo 60% M Si02flo 2%. flo HeKBalimeTHMX KojH mrne npe.ua'i Ka ijihho-
BHTHM OOKCMTHMa.

OBaj M.naHaK npencraBJba pe™vjiTaT pajja Ha naviHOM npojeKTV 07MO04. Kojn cliMHancH|)a MHHHcTapcTBo
3a HayKy Il TexHo.nornjy Bjiajie Peny6jiHKe Cp6nje.

ki.vm c pt-ni nojaBa, jiexHuiTe. MeTajioreiiHja. XMjaryc. rpnjac. Kpefla. noBJiaTa. nojjHHa. pvflHO tcjio.comhbo.

YBOa

Y JyrocjiaBHjH ce 6okchth iiL ipa>Kyjy BHiue Oji hcji.ccct ronnna. HpBa Hcripa>KHBaiha
ofiaBJbeHa cy KpajeM iph/icccthx rojnnia na TepeHHMa LipHe Fope h oji rajia ce Vi Man>e
npeKHjje KOHTHHynpaHO o6aBJbajy. [4c'ipa>KHRaii,ay Peny6jiHUH Cp6njn jano'ie ra cy nianio
KacHHje, iio'ictkom HejieceTiix i'ojimia, Ha upocTopy M en\)xnje Kajia cy npoHaljeHH rpe6HH'i-
kh 6okchtii. Y ocTalJiHM jiejioiiHMa Cp6nje 'iparau.a 3a 60KCHTHMa iio'ihh.v tck KpajeM
cejjaMjieceTHX rojiiina, jep ce cMaTpajio j(a iy neMa 60KCHTa, HAKO cy 6hjih ii0'iiiaTH irijiam ui
oBe MHHepaliHe cnpoBHHe Ha iuiaHHHH Tapn.

HNTCH3HBHa h CHCTCIVETCKa iic ipa>KHBaiha 60KCHTa y ianajiHoj h HCTOHHoj Cp6iijn sa-
noHe ra cy 1978. rojiHHe. Pe3yjiTarH +or nocjia noKa3ajiH cy jja Ha obhm npocropHMa noc'ioje
HPBchh 6okchth o KojiiMa ce paHiije Hiije inajio. Hcipa>KniiM pajioniiMa cy nponaFieiie
ina'iajne nojaBe h JioKiiiirra, ca pe iepiiaMa oji CTOTHHaK \HJbajia 30 tieKOJiHKo MHJiHoiia ix)-

epojjOBami, TaKo jia ce 60Kcirra HaJiase na noBpiuHHH repeHa. Bokchth npiiiiajjajv KapcmoM THny

FeOHHCTHTYT. PoBHibcKa 12, Beorpafl.
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ca bcomh npoMt'HIJbiiBHM KBajiHTeTOM, ofl BeoMa KBajiHTeTHHX ca bhcokhm caj(pM<ajcM ~ 20, H
HHCKHM ca,ijp>KajcM SiQ 2 H HCKBaJIHTCTHHX KOjH THHC npejia3 Ka rJIHHOBHTHM fx)KCHmiMa.

C'i. 1 1 [[Jer.ngjinH Kafrra 60KorroHtxnHX TepeHa CpfiHje. I- PyjtHo ntvbe Ilohvra. Il PyaHO naibe Tapa. Il PynHO noibe
MaHKaT. IV- PyaHOnoibe Tfx;6HMK, V - Pvhho naibe BasymHHua; 1. ropH>oKpeflHH 60K arrH 2. JJotbOKpeoHH 60koith

Fig. 1 I"ocation raap of bauxite tenains of Serbia. I- Oie field Pocuta, 11~ Oie field Tara, Il Ore field Mackat, 1V- Ore
lield Cjiebnik, V- Oie iield Babusiiica; 1. Upper Cretaceous bauxites, 2. Lower Cretaceous baicdtes

JlocaflamiBHM HCTpa>KHHM paflOBHMa Ha TepHTopnjn CP JyrocjiaBHje npoHareHO je
iieKOJIHKO CTOTHHa nojaBa h Jie*HuiTa 60KCHTa. Pe3yjiTaTH thx HCTpa>KHBait>a yKa3yjy
na JvrocjiaBHja pacnojia*e SHanajHHM KOHii,eHTpaiiHjaMa OBe MHHepaliHe cnpoBHHe h jja
Mo>Ke pa iBnja iH aliyMHHIiijyMCKy ifHJivc-ipHjv Ha concTBeHoj CHpoBHHCKoj 6a3H.

I'lojaBe h jiOKHiirra fX)KCHra'y ( 1’ JyrocjiaBHjH iipiniaflajv jrieMa MeTajioreHeTCKHM npoBHH-
lUijjaMa: JJimapcKoj h KapnaTO-BajikaHCKoj. Y C’pfinjn ce Sokchth jaiui,ajy y yHyTpaimboj 30im
Jl.iiHapiijia, Kao n KpajfteM jyrOHCTO'iiiOMjicjiv KapnaTo-SalikaHH fla Kojir iipmiajiajv Cpdnjn. Joni
VBeK mrje iiponaljeiia hh jcjjria nojaBa 60KCHTa H3 C'piicko-m aKejiohckc Mace h H3 llaHOHCKor
naccna uito He iiia'nijia y thm TepemiMa He "ipefia TparaTH 3a 6oKcirniMa.

Ha ocnoBy jiocajiaiim>er no3HaBaH>a MeTajioreHHje 60KCHTa Ha TepHTopnjH Peny6-
JiiiKe ( p6nje, inj(i«)jeno je ner pynHHX irojba, oji Tora 'ie'rnpn y jiiiiiapcKoj iipoBHHiuijH
(1-1V) njejnro y KapnaTO-6ajiKaiiHjjHM a (cji. 1)
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llepcneKTHBHa 30Ha ynyTpauiH,HX HHiiapnjia najia''th ce ceBepoHCTOHHo ofl iJiaRHe
Me3030jcKe GoKCHTOHOCHe 30He JI,HHapHfla. y CpdnjH ce OBa 30Ha npy>Ka ;iy>K lanajine
rpaHime peny6jiHKe, oh Llepa na ceBepy jio kocobcko—MeToxnjcKe noTOJiHHe na jyry n
/jaJbe npeMa | p’iKoj, 3aBpuiaBajyhH ce Ha iicTOTHOj MaprHHH orliiiojiirrcKor nojaca. ()Bfle
ce najia3e reojiouiKH BeoMa KOMnjiHKOBaHH TepeHii ca cju)>KeHOM eBO0JiyHiijoM. Ho Gru-
bi¢ i dr. (1976), flo “anac cy y OBoj 30HH no3HaTa caMO jjBa 60 KCHTO HOCHa HHBoa: cpeji-
H>oKpefl[HH n ropii.oKpejniH. Y oBoj npocTpaHoj 3ohii paHnje cy 6hjih no3HaTH cpejin,o-
KpejjHH 6okchth BjiaceHHii;e h ropii,OKpeiiini 6okchtii Fpe6HHKa. KapaKTepHCTH'IHO je
jiacy 6okchtohochh pejoHH peTKH, a JioKiiiirra cy y n>MMa rpynHcaiia h cJio>Keiia 11 moi v
6hth bcjihkhx jiHMeii3Hja Kao OHa y BjiaceHHU,H.

Y 30HH yiiyTpamir.HX JlimapHya no3HaTH cy 6okchth y noiipv'ijv Bjiaceiinne. | pe6-
HHKa h HOBoiipoiia®*eHH 6okchth y 6okchtohochhm iiojpHMa OohvTe, Tape n MaMKa ra.
OBaKBO craihe HCTpa*eHOCTH 60KCHTa OBe 3orie HHje 3aji0B0JbaBajyhe, thm npe iuto,
ocjian.ajyhH ce Ha caBpeMeHO nosnaBaibe 3aKOHHTOCTH 0 reHe3H h pacnopejiv KapcTHHX
60KCHma, nocToje cbh pa3Jio3H jia ce ohh rpa>Ke h y oc rajiHM jiejioBHMa 30He.

3oHa yHyTpaimbHX /1,HHapnjia HMa reojioruiai BeoMa KOMnjiHKOBaHV ipat*v ca cjio>kchom
eBOJiyiHijoM. (lopeji najieo3ojciaix KliacTHTa 11 y Maiboj Mepn Kap6oHaTHiix TBopeBHHa noce6aii
30HH jjajv ofjiHoJirmi h jjHja6a3-po>KHaHKa rjiopMaiuija. Heoren je iipHcyraii yrjiaBHOM v Hiojio-
BamiM je3epcKHM 6aceHHMa. TeKTOHCKH CKiion oboi TepeHa je raKol)e cjio>KeH 11 o6elie>KeH npH-
cycTBOM HaBliaKa HacrajiHX 3a BpeMe KiiMpiijcKHN noKpera ajrH h KacHHje. Taj CKJion je tokom
HeoreHa jaKo KOMiiJiHKOp.aH mjoljhm HaMeTnyrHM CTpyKTypaMa.

reojiouiKe KapaKTcpncTHKe nojaBa 1l jie>KnmTa

y 3ohh ynyTpaiuibHX Jl,iihmpnjia Ha TepHToprijH Peny6jiHKe Cp6iije, 3a cajia cy 1103-
naTa jiBa 60KCHTOHOCHa X0pH30H~a. llo3iiaTH cy jjoii.oKpii.jjmi 6okchth 3aiiajme Cpénje
h ropii.oKpejiHH 6okchth MeToxnje, y JiHTeparvpii onnciiBaHii Kao rpe6HiiiiKii 6okciith.
MHoro6pojHii iioj*aHH 0 oco6HHaMa 1l cTapocra 60KCHTa y Cp6njn, iipiikynjbeHH Hapo-
'IHTO y tokv iiocjiejrir>nx neTHajecraK i'ojurrra, OMOryhaBajy HaM jia jiaHac roBopHMo ca
jlocTa cnrypHocTH o KapaKTepncruKaMa thx 60KCHTa. Ochm Tora, nocToje 1 jje rpirrH'i-
hu 6okchth ca npBeiiHHOM, HajBepoBaTHHje KBapTapHe CTapocTH.

jloibOKpejiim ookchtii. 1lajc rapiijn 6okchth y iohh yHyipairiir.ttx /1nrlapnjla cv jio-
n.oKpejiiie cTapocTH. Ohh ce Halia3e H3Met)v cpejiibemprijacKirx n ropibOKpejiHiix cejm-
MenaTa. 3a 6okchtc ce jio Kpaja cejjaMjjeceTHX rojiHHa HHje TaKopehn hh 3Hajio, ochm
H3BecHHX MaibHX nojaBa Ha njiaHHHH Tap«. Yy TBphcHO je jja u;pBeHH Sokchth 3anajiiie
Cpé6nje jiesce npeKO 6aHKOBHTHX h MacHBHHX KpeHH>aKa Jiaj*HHCKor KaTa (FlohyTa),
JiajjiiHCKO—KapHHjcKHX KpeHH,aKa (Ma'iKaT) h KapiiHjcKHX KpenitaKa (Tapa).

Yy okbhpv j(HiiapcKe npoBHHi(Hje, y j(ejiy Kojn Jie>Kii Ha TepHTopnjri Cp6nje, moiv ce
H3jiBojHTH Tpn 60KCHTOHO CHa pyjiHa nojba.

1. 6okchtho pyj(HO nojbe HohyTe,
2. 6okchtho pyj(Ho nojbe Tape h
3. 6okchtho pyj(Ho nojbe M a’iKara

EoKcuiuH.o pydHO uojbe Uohvute. HojaBe h JiOKttiHTa 60KCHTa uo3Hare cy ojj Kpaja
cejjaMjieceTHX roj(HHa (Pejovi¢ i Radoici¢. 1976). llajia3e ce oko j(Baj(eceT khjiomc-
rapa jyro3danaj(Ho oji BajbeBa y aTapy cejia Bpe toBime, IlohyTe, Cynnnje 1l CTy6a. TepeHH
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Ilohviv ii imipc OKOJinne inrpabvjv MeraMopcjHmi n cejjHMeHTH nalieo'-soHKa, ipnjacKH ce-
jIHMeii iii n nopcjjHpHTH, 5aTHM TBopeBHHe jvpcKe cjiopMaunje HKBapTapHe TBOpeBHHe.

lia ochobyv jjeTaji>HH\ OiiocTpaTiu pacjicKH” npoyMaBan>a TpHjacKHX h Kpejinnx cejjn-
Menara liohyme v'CBptjeno je jja cy 6okchth HepaBHOMepiu) pacriope})eHH. Ohh ce Hajia-
ic v xiijarycy n pMei)v Kpe'iibaKa JiajjHHCKor KaTa y hojhihh h ropii>eTypoHCKHX KpeHH>a-
Ka v noBJiaTH. Pyj(iia rejia cy HenpaBHJiHO—<oHHBacTor ofijiHKa, noBpunme hckojihko
Jiece rniia xiubaj(a KBaj(paTiinx Me'rapa, j(e6jbHHe jjo jjBaj~eceT Me'rapa, ca KapaK'repnc-
THUHOM HepaBHOM 1IOJIHIIOM H paBIIOM 110BJiaTOM. To Cy KapCTHII HpiiCIlH 60KCHTH
(ojiirrckO- Uir«)JiHTCKe c'rpyi<Type. Bokchth cy HepaBHOMepHO pacnopeljeHH Yy pynnoM
nojbv, Kao Beha hjih Man>a pvijiiia Tejia.

/i,()cajiaiuibiiM iic"ipa>KHBaibHMa y 6okchtohochom iivjihom nojby liohvre perHcrpo-
Bano je jiBajiece'r ruecT irijianaKa 60KCHTa hjih 60KCHTH'MO-rjiHHOBIiTOi MaTepnjalia
(Podunavac i Timotijevié¢. 1994). Ojr cbhx perHcmrpoBaHHX nojaBa, caMO oHe v He'r-
poBiihiiMa, BaKiiha 6pjjy, JacHKaMa h MapHHOM 6pjjy cy Behnx jiHMeH3Hja. Behn 6poj
noBpmimcKii o iKpHBeHHX nojaBa npejjc'raBJba caMO Maibe epo nione ocTarKe 60KCHTa
ca'iyBaimx y najieoKapc'rmiM yj(y6jbeibHMa na cpejiibeTpiijacKHM Kpe'iibanHMa, mhh>hx
cy jiHMeirmja 11 Kao raKBe HeMajy ckohomckh 3iia’iaj. CaMO MaibH 6poj obiix nojaBa Jie-
>kh v iienocpejjnoj 6jih3hhh rpaiiime rpnjaca h Kpejie, tia caMoj rpaHHHH h jicjiom 3alie-
>kv hciioji 11OBJiaTHHX cejiHMeiia ia.

Bokchth Ilohy're c[JopMHpann cy 3a BpeMe KonTiiHeHTajiiie c}ia3e Koja je Hac'iynmia iiocjic
ciBapatba ipnjacKHX Kap6oHaTtirix cejiHMetiara n jypcKiLX TBopeBiuia. Pyjpia TClia cy cjiopMtipatia
v iioBOJbtiHM najieoreoipacjicKHM h KJIHMaTCKHM ycjioBHMa. CiBapaibe jie>KHiirra iio'iiiibe pa3a-
paibeM JiaTCpirrcKiK Kopa pacnajtatba h pejieiio3tttpije 60KCHTHor MaTCpHjana y iuiHTKOBOjiHoj
cpejiHHti ca ianyiKaBaibeM KapcTHcj)HKOBaHHX npocTopa nojniHCKHX Kpe'itbaKa.

riocrpvjitia TeKTOHHKa je jaKO H3pa»ceHa. Y pyjmoM nojby cy napo'iirro KapaKTe-
pifc rn'iHH pajfnjajmn rioKpeTH. HajMapKaHTHiijH pacejt je onaj Kojll JioKiiiu re Ue'rpoBH-
hn jiejin 1lla j(Ba pvjnia 'rejia. Jy>i< H>era cy H3Bpmeiia 11 Matbha BepTiiKajina KpeTaiba TaKo
jia cy iiojejiiinti jteJioBH Jie>Kimrra jioBejjeHH y noBpmHHCKH iihbo, a Kpejitni cejiHMeirm
ciiyiu'reiin oko 50 m. llopeji oBor, yo'iaBajy ce n MaH>H pasjioMH KojiiMa je u,ejia 6okch-
TOHOdia cepitja H3JioMJbeHa 11 nopeMeheHa, iipn TeMy pejiaTHBna KpeTama nojefl[HHtix
6j!O0KOBa Hticy BeliHKa.

Eokcuiuho pyduo iiojbe Tape 3axBara jicjiobc nliaitHHe Tape no 'ieMV je h j(o6hjio
hmc. llojaBe 6okcht3 pei HCTpoBaHe cy Yy aTapy cejia Ajiyre, 33THM Y npejjejiy MinpoB-
Ha, lla Kpe'fibamfMa irmajt llepvhna h Ha 'leMepimrrv. MnjiHKaiiHje 60KCHTa jaBJbajy ce
na Btmre Mecia, 'iecTo y 6jib3HHH TpnjacKHX Kpe'm.aKa h Kpcjiniix cejttiMeHaTa 'raKO jia
Mory vKa iHBaTH na npticycTBO 60KCH'ra Hcnojj noBJtaTHHX cejttiMetiaTa, Kao luto je to
cjiv'iaj tia JioKajmocT Ajiyre (cji. 2).

Bokchth Tape, Kao npBO OTKpHBeHe nojaBe OBe Mtmepajme ctipoBHiie na repHmro-
piijti Cp6ttje, iio3HaTti cy jom oj} ipnjlecemix rojmna, ajin cy tix HCTpa"KHBaHH Tperapa-
jih Kao o00jiHTHe py”e rBO>Kl)a (M hjiOBaHOBHh, 1933). CHCTeMaTCKa HCTpa>KtiBaiba
6oKctrra na njiaHtmti Tapti h 3 Bnje3jni nai[()'ieTa cy TeK 1978. rojitme. Oij 'tajia na jio
1981. rojitine H3BpmeHa je upociieKuiija obhx TepeHa Kajia je nopejt Beh no3HaTHx
nponaljeno n HH3 hobhx nojaBa 6o0KcitTa (T im otijevi¢. 1983).

Bokchtohocho pyjmo iioji>c J ape H3rpal)eHo je yrjiaBHOM 03 Me3030jcKkHX TBope-
Biitia. llajBehe pacnpoc rpaibeH.e HMajy cejjHMeHTH rpHjaca. Haj3acTynjbeHHjH cy Kpen-
ibann cpejitber h roptber rptijaca, jp>K cy cejiHMeHTH flotber 'rpnjaca 3HaTHO Matbe pa3-
Btijenn. Jypa je npejicTaBJbena jiHja6a3-p()>Kiia'iKOM cj)opnaniijoM, nepnjjoTHTHMa, jtnja-
6a3tiMa h raépoBHMa. CejfHMeiiTH i<pejle, nocjie TpnjacKHX, 3ay3HMajy HajBehe noBp-
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Lunne. Hajim>KH jieo icpejie H3rpal)yjy KJiac'in'iHo-KapfioHa riiii cejiiiMeii'rn nenoM aiia. a

npeKO h>iix Jie>KH cepnja TypoHCKHX Kpe'in>ai<a.

Cji. 2. TeojiouikKH npo(J)HJi JieskHUJTa 6oKcnra Ajivre. 1. Kpe'in.aun. neuiiapn. KiiHrJioMeparn n rjiHHe ropH>e
Kpege;. 2. Hpbchh Gokchth; 3. llepHjioTHTH; 4. KpewH>auH ropH>er Tpnjaca; 5. Kpembaun cpeaiter rpn-

jaca; 6. Herpa>KHe 6yuioTHHe; 7. Pacegn (T im otijevie, 1995)

Fig. 2. Geological cross section on the Aluge bauxite deposit. 1. Upper Cretaceous limestones, sandstones.
conglornerates and clays; 2. Red bauxite; 3. Peridotite; 4. Upper Triassic limestones; 5. Middle Tri-
assic limestones; 6. Exploratory boreholes; 7. Faults (Timotijevi¢, 1995)

nojaBJbHBan>e 60KCHTa Be3ano je 3a xiijaiyc H3Mel)y 'ipnjacKiLX Kpe'iihaKa h ropiho-
Kpejliinx cejiHMenaTa. OOsnpoM jla je nojumaj obhx fioKcirra hctii Kao h y HCTOHHoj Bochh,
Mo*e ce cMarpaTH fla pyj(no nojbe Tape iipejicraBJha jyrOHCTO'Hiii HacTaBaK Rokchtohochoi’
nojipv'ija BjiaceHHii,e, no3HaTor no 3iia‘iajiiHM jie>KniirrnMa Koja ce eKCHJioaTHUiy jiy>KH hhj
rojiniia. Eokchth obot py;iHor nojba ojuiiiKvjv ce bcjhikom iipoMeHJbiiBouihy MHHepajinor n
xeMiijcKor cacTaBa. |lpncycTBO rJiHHOBHTe KOMHOHCH're y 60KCHTHMa je BeoMa H3pa>Keno,
jéor 'iera ohh npmiajiajv rpynn Maibe KBajiirreTHiix.

H cipa>KeHOCT obot pvjinor nojba je Ha BeoMa hiickom HHBoy. HeuiTO ofiHMiinja ncipa-
>KHBau>a o6aBJbeHa cy Ha jioKajiHOCTH Ajiyre. Onjie ce Halia3H iiajBehn 6poj nojaBa npBcnor
60KCHma. Koji rpo6jba je Hcipa>KHHM 6yiueH>eM OKOHTypeHO najiiia‘iajnnje jie>i<Hiirie. Ho
CBojiiM M0p(3)0JioUiK0—TpyKTypHHM KapaKTepnc'niKaMa h iia'iiiHy nojaBJbHBaH>a j[ex<Hiirra
cv Majmx jiHMeH3iija, a jaBJbajy ce y 06jiHKy MaibHX iieiipaBHJiiio-co'iHBacTiLX pyjiHiix Tejia.
3HaTan jieo obot 60KCHTHor pvjuior nojba je pa3opeH N epojiOBan, TakO jia 'iecTO najia aiMo
caMo ocTaTKe nojaBa h Jie>KHiirra 6e3 noBJiaTHHX cejiHMeiiaTa hjih caMO h>hxob Hajmi>KH jieo.

Eokcmuho pvdno ilojbe MciHKatua ce Hajia3H jiecei'aK KiuioMei apa jy>KHO oji y>Kii-
repeHa. HaponHTO 'LHa'iajne nojaBe ii jioKmirra 6oKcirra OTKpHBeHa cy 3aiiajmo oji cejia
PaBHH (BeinpoB iiotok), y aTapy cejia HHKojeBiihn (Tpacj)OCTaHiiHa), Kao n y C'Kp>Ky-
THMa (3aceoK Tioce). J],ocajiaiuH>HM wcTpa>KHBaH>HMa je 3axBaheH caMo Mau>n jjeo oji
yKyiiHor nepcneKTHBHor npocTopa, kojh h3Hock oko 30 km 2.

B okchtho pvjiiio nojbe MaHKaTa ojuiiikKvie ce jjocTa jejjHocTaBHOM reojiouiKOM rpat)OM.
FeojioiHKH ciy6 je OBjie H3ipal)eH oji *ipiijacKiix cejiiiMenaTa, TBopeBiraa jliija6a3-po>KHa'iKe
(j)opMamije, Kpejjiiiix h MiioHeHCKHX cejuiMeHaTa. y reojioiuKoj rpat)H Maiber Jiejia pvjliior
nojba v'iecTBvjv cepneHTHHHcaHii nepHJio'"niTH h rpnjacKii BVJiKaHHTH.
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Hokciith Ma'iKHTa ce najiaie y iictohhom upoMy>Kei[,y reojioniKe 30He y Kojoj cy
CMeuneHH 6okciitii y hctomhoj Bochh. Ohh HMajy HjjeHTHHaH nojio”~aj, Mafla H3Mel)y
OBa jjBa noMeHyTa nojjpv'ija HMa h Mait>HX pa3JiHKa. Bokchth npnnajiajy KapcTHOM THny,
a ilacTajiH cy 3aiiyH>aBaiteM KapcTiior najieopejbecjja y KpeHH>au,HMa. Y cTpaTnrpacjj-
ckom cMiicliy jie>Ke npeKo najieOKapcTHcjjHKOBaiiHX rpnjacKHX KpeHH>aKa (jiaflHHHK-
-Kapn), a npeKpHBenH cy Kpe/jiiHM KliacTHMHHM cejuiMeHTHMa (aji6-u(eHOMaH). OTKpii-
BeHa Jie>KHurra HMajy HenpaBiiJino-cjiojeBHT o06jihk noBpuiHHe flo HeKO0JIHKO cTOTHHa
xiiJbajia KBajipaTHHX MeTapa h ;ie6ji>Hiie 60KCHTHor cjioja flo 40 m. 3Ha'ran jieo oBor pvji-
Hor nojba je epojiOBan h pa3open, a 3ajejjHO ca thiiM h fleo 60KCHTa. riocTpyjjHa TeK-
TOHHKa je jaKo H3pa>KeHa, 'raKo jja cy iiojjhiickh Kpe’iibann h 6okchth mccthmhhho H3-
juirnvTii jio noBpuiHHe repena, a noBJiaTHH cejiiiMeHTH iiiaTiio cnyuiTeHH (cji. 3).

RISTANOVICA
DRDO

Vezirov potok 4(r~

Ci. 3. I'eojiouiKH npo(|)HJi ;ie>KMiiJTa GoKcma Be3npoB noroK. 1.BaHKOBHTH KpemtauH ueHOMaHa; 2. CnojeBHTH
KpeMttaiiH ueHOMaHa; 3. KoHT.TtoMepaTH. nenmapn h raHHe aJl6 uenoMaHa; 4. UpBeHH Ookchth; 5. KpembaijH h
Hojiomhth .najiiiHHK- KapHa; 6. Herpa>KHe 6ymoTHHe. 7. Pacejin.

Fig. 3. Geological cross section of the Vezirov Potok bauxite deposit. 1. Cenomanian ntassive bedded liniestones;
2. Cenomaiuan bedded limestones; 3. Albian-Cenomanian conglonterates, sandstones and clays; 4. Red
bauxites; 5. Ladinian Camian limestones and doloruites; 6. Explorat.oiy bore holes; 7. Faults.

Jle>KitniTa h nojaBe 60KCHTa iipnnajiajy rpynn ca npoMeHJbHBHM MHHepajiHHM h
xeMnjcKHM cacraBOM. Ta npoMeiiJbHBOCT je H3pa>KeHa kbko Mef)y nojejjHHHM pyjiHHM
TejiHMa, TaKo h y oKBiipy caMor cjioja. Y OKBHpy 6okchthoi’ cjioja jaBJbajy ce 6okchth
60jber KBaJiHTera h to iiaj'iemhe y cpejitmnheM jjejiy jie>Ktmrra, jjok cy npeMa HOBJiaTii
n iiojihhh cjia6njer KBajiHTeTa. Ho MHiiepajiiioM cacTaBy iipiniajiajv ipyiiH 6cmhtcko-
—KaojiHHHTCKHX (T im ot.ijevié¢. 1995).

liaj ina'iajiiHje jie>KHiirre 6oKcirra y mnpoj okojihhh MaHKaTa Hajia3H ce y HHKojeBH-
hiiMa y npejjejiv rpacfjoc raiinne. Jle>KHiiiTe ce no npy>i<aH>y MO»ce npaTHTH BHme ojj 1 km,
jiok jie6jbHtia 60KCHTHor cjioja h3hoch jio 40 m. KapaKTepHCTHHHO je h to jia ce HajBeha
jte6ji,HHa ooKctrra jaBJba y neinpajiHOM jiejiv JtoKimna, a npeMa nepHcjjepHjn ce cMan>yje.
Obo -iiokhiiitc H3rpai)yje upBeiin 6okcht 00JimrK0-nH30jiHTCKe cipyKType, ajin ce Morv
VO'itn'ti jjejioBH Jie KHiirra rjte ce oojihth h ninojiHTH cKopo y nOTnyHOCTH noiuia'‘ie. HajBiime
HMa KOMiiaKi'Hor 60KCHTa ajiH ce tecro jaBJbajy h MeKme napTHje, Kao h ijihhobhth 6okchth
Kojti cv KapaKTepHCTH'iHH 3a o60jnie jiejioise jie>SKHmTa.
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I i.pihOKpe/Mni Sokchth. FlojaBe 1l jioKiiiina 60KCHTa ce Halia3e Ha hcto'jhom 060-
MeTOxnjcKe kotjihhc h CMeiuTena cy Ha oi paHHHMa TpefiHH'iKe njiaHHHe. Ilo tomc cv
OBa Jie>KHiiiTa no3Hara Kao Fpe6HH'iIKH 6okciith. YTBpt)eHO je ;ia ce 6okchtii jaBJbajv v
06juiKy 30He npaBHa npy>Kaiba ceBep-jyr oj| cejia ,[l,0JiHa na ceBepy, npeKo I'pe6nnMKe
njiaHHHe, Jla6yieBa h OKOBana jjo cejia 3aTpnha Ha jyry. 3anaflHH o6o0fl 60KCHTOHOciie
30He HHHe cepiieiiTHHHTH opaxoB3'iKor nepHfIOTHTCKor MacHBa h “Hja6a3-po>KHa'iKa
fljopManHja, a hcto'iiih TeKTOHCKH naBV'ienii cepneHTHHHTH ca KpejinoM cepnjoM "hc-
roHHor pa®Boja". Ilo Arsi¢u (1973) fioKcirroHocna 30Ha tia ceBepy TOHe ncnoji iuiHoueii-
ckiix ceiiiiMenaTa, a Ha jyry kojj cejia 3arpnha jckjohckh HCKJiHH>aBa H3Mel)V cepnen iiihht-
ckhx Kpalbyumi. Y Toj 30HH je KOHCTaTOBaHO hckojihko jiecej'Hiia (oko 60) nojaBa 1 Jie-
*muTa 60KCHTa ofl kojik cy HeKa oTKpHBeHa iijih lanrmheiia kpobhhom.
hii KpenibaHH floiber neHOMaHa h iiajHH>KH cjiojeBH cpeniber TypoHa, yKynHe jie6jbHiie
jio 200 m. ripeKo h>hx y najieopejbec}jy TyponcKHX KpenibaKa, HepaBHOMepHO pacno-
pet)eHiix coHHBacTHX pyAHiix Tejia 60KCHTa, TpHcrpeciiBHO h jjHCKopjiaHTHo Jie>Ke py-
jlhcthh Kpe'iibanii MacTpHXTa ne6jbime jio 80 m (Arsié¢, 1973). M3Hajj pejbecjja nojimie,
Ha BHiue Mecra Jie>KH nojjpyjjHa Kpeniba'iKa 6peTa ca 6okchthhm Be3HBOM.

Y 6okchtohochoj 3ohh rpe6miKa flocaflam itH M HCTpaacHBaH>HMa je npoHat>eno
luecjiecejaK Man,HX hjih Behnx pyjnuix Tejia-jie>Kiiiirra 6oKcirra. ()ji Tora je nojioBHH?:
Ha caMoj HOBpiuiiHH TepeHa, jjok cv CBa ocTajia "cjiena" pyjiHa Tejia npoHat)eHa jiy6iiH -
ckhm 6yiueu>eM Ha jy6HHH o0jj 20 flo 200 m ncnoji KpoBHHe (cji. 4).

PyjlHa Tejia cy yrJiaBHOM co'iHBacT0-H3jiy>KeHOr, pe”e HenpaBiuiHor 06jiHKa, hctoi
npy>Kau>a h 3ajierau>a Kao Kpejuia cepnja. Bokchth 3anyH>aBajy ueima yjiy6jben>a v
najieoKapcTHHM yfly6jpeH>HMa TypoHCKHX Kpe'iibaKa,HMajy Bpjio nepaBiiv nojinnv h
cKopo yBeK paBiiy noBliaTy. BejuiHHHa pyjiHiix TeJia 3HaTHO Bapnpa 1l Kpehe ce oji, 1000
jio oko 2 MHJinoHa TOHa, jjok ce jie6joHHa 60KCHTa y Jie>KHtUTHMa Kpehe jio npeKo 25 m.

EoKCHTH cy MpKOlipBeHC 60je, KOMIiaKTHH, OOJIHTCKe, I1H30JIHTCKe Il OOJIHTCKO—HH30-
JIHTCKe crpyKiype. Ys KpoBHHy ce 3ana>Ka npncycTBo 6ejiiLX h u,pBeHKacTi'ix ijihhobhthx
60KCHma, KojH nocrynHo npejia3e y KpoBHHCKe Kpe'iibaKe, TaKO jja ce neKajja h y ibiiMa lla-
Jia3e oojihth. Y jie>KHiUTHMa cy npncyTHe h tjihhobhtc napTHje.
khx 60KCHTa H3j(Bojeiia je reojiounca jejiniiiina "npBeinma ca KOMajuiMa 60KCHTa", ajiH irnje
uoce6Ho Hcipa>KHBaiia. Tck nocjiejni.nx rojjHiia, Kajia HacTajy npo6jieMH y eKciuioaTauHjn
npHMapHHX Jie>KiiuiTa, iicipa>Kyjy ce 1l obh 6okciith. VjiipljeHo je jja ce JiciKaJiHO v oBoj
jejiiiHHHH jaBJbajy 11 iiia‘iajne KoimeHTpannje 60KCHTa Koje cy jiecJiHHiicaiie Kao hobii rnn
JieafHurra: j*eTpHTHHHH 6o0kchth ca npBeHttnoM (Jlain nh h Illojiyhap,a n. 1993).

JIoKHitrra jieipirrn'iHnx 6o0Kcirra ca u,pBeHini,OM 06pa30BaHa cy oko iteKtix epo3H-
joM OTKpHBeHHX npHMapHiix JiOKtiiiiTa 60KCHTa. II)hx H3rpal)yjy c[)parMeirni 6oKctrra 1
rjiHHOBHTO—necKOBHT MaTepnjaji MpKoupBene 60je. Ha iuiaHy cy Jiene3acTor a y npo-
c}iuiy cjiojeBHTo—o0'iHBacTor 06jiHKa, jiy>i<HHe jio HeKOJiiiKO jieceTHHa MeTapa, a Jie6jbti-
He OH Hdion 0,3 no 3 MeTpa. Haliase ce Ha noBpmtiHH hjih npeKptiBeHH cliojeM npBem-me
ne6jbHHe 1-2 m, a Jie>Ke nnpeKTHO npeKo KpenibaKa hjih npeKO TaHKor cjioja npBennne.
OparMeirrn 60KctiTa cy tieH3MetbeHti nnjacnopcKH Kpennti 6okcht, a rjiHnoBiiTo-iiec-
KOBIIT MaTepnjali je ripBeHtiua. llpeiuipaibeM "pyne" Mo>Ke na ce no6tije KoiineiiTpaT
KpynHHjnx c})pai Meiia'ra Kojti je ncTor cacTaBa Kao 6okcht OTKonaH H3 npHMapHHX Jie-
>KtiuiTa, ONnHOCHO jinjaciiop, xeMaTHT, Ti-MHHepajiH ti neuiTo KaojuiHHra.
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KLINA

~jDolac

Grehnik'

Svrhe

Aliruso

Lahucevci'

G']. 4. nperaeHHa reolJiourKa KapTa 6okch-

TOHOCHe 30He Fpe6HHKa H OKOJIHHe.
1 KoHrnoMepaTH. iicckobh h r.iHHe
njiHoueHa; 2. BaHKOBHTH h cjiojeBH-
TH Kpe4H>aUH, JiailOpOBHTH KpeMhba-
UH H JianopUH MacTpHXTa; 3. Cjioje-
bhth KpeMH,auH floH>er H cpejnter
TypoHa; 4. CjiojeBHTH h 6aHKOBHTH
KpeMH>auH ueHOMaHa; 5. J],Mja6a3

-po>KHaMKa (JjopMauHja; 6. CepneH-
thhhth;7. PacejtH; 8. He.no HaBlJiaKe.
ocMaTpaHo. noKpHBeHo; 9. Bokchth.

Fig. 4. Geologic sketch map of tiie baux-

ite-beaiing zone of Grebnik and sur-
roundings. Pliocene conglomerates,
sands and clavs; 2. Mastrrichtian
thick-bedded and bedded limesto-
nes. raarly limestones and marlsto-
nes; 3. Lower and Middle Turoni-
an bedded limestones; 4. Cenoma-
nian bedded and tliick-bedded lime-
stones; 5. Diabase -Cheit Fomiation;
6. Serpentinit.es; 7. Faults; 8. Front
of the overthrust, observed, cove-
red; 9. Bauxites.
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KBaJiHTeT ooKtnra

Y ejaiiajiHoj Cp6Hjn je jiocajjaiim.iiM ncTpa>KHBaH.HMa npoHatjeHo ceflaM jioKHiirra
upBennx 60KCHra pa-iJiH'iiiTor KP.ajuntra: neTpoBHhH, BaKHha 6pijo. JacHKa (llohvTa);
Aliyre fFapa); J pa([)ocrainma. Bjejiann h He aipoB noTOK (Ma'iKaT). Crenen HCTpa>Kehoctti
nojej.(Hinix jioKiinrra je BeoMa pa'UiH'iirr. Y cyrtrrHHH ochm JieMCHiirra | le'ipoBiihii, a jicjiom h
jie*Hirrra 'l parfioc'raiinira, ocTajia Jie>Kinura ce Morv CMa ipaTH nejiOBOJtno HCrpa>Kehhm

Ilpp.cHH 6okchth aanajuie Cp6uje cy 6eMHTCKor THiia. Ha 6a'iii rjiaBHirx MHIliepajia,
Kojn 0j?pehyjy h KapaKTepHiny 6okchtc OBe o6jiacrn Moiy ce injiBojirni: 6cmhtckh 6okchto,
6eMHTCKO-KaOJIHHHTCKH 60KCHTH, KaOJIHHHTCKO-6eMHTCKH 60KCHTH H "OKCHTO'IHe 1JIHHe
(Timotijevi¢ i Boji¢, 1986). OBaKBa MimepaliHa napareHe3a 6eMHTa h KaojiHHHTa
KapaKTepHCTH'ma je 3a nejiy o6jiacr 3anajine Cp6nje. CTajiHH MimepaliHH cac raB 6oKcirra je
cjiejjehir: 6cmht, xeMaTHT h KaojiHHHT. OcTajrn MHHepajm Kao reTHT, MarneTirr, iinpnr.
XjiopHT, onaji, xpoMHH cmuieji h crjieii npncyTHH cy y MiiHHMajiHHM KOJin‘'umaMa.

KapcTiiii 6okchth y 3aiiajiiioj Cp6njH ce ojtJiHKyjy bcjihkom npoMeHJbHBomhy xeMiij-
cKor cacTaBa, ’inja je Baprija6HJIHOCT H3pa>KeHa kbko y X0pH30HTajiHOM TaKo h v Bep rriKaji-
hom ripaiiiiv, mro je h KapaKTepHCTHKa 0BOr 'riiria 60KCHTa. BapHja6iuiHocT caj(p>Kaja je
HapoMHTO H3pa>KeHa koji ajiyMHHHje h cHJiHU,nje. TaKo nocroje iicjiobii jejuroi' HCTor pvjjnor
Tejia hjih JioKiiiirra rjie je cajip>i<aj Al 3bhcok a SiOz HH3aK h 06pHyTO. 3a caija je HajKBa-
imTeTHHjii 60kcht y Jie>KiimTy n e rpoBHhH, ajrn ce He cMe 3a6opaBHTH ija cy ncipa>KHBair.a Y
ocTalJiHM pvjiniiM nojbHMa o6aBJi.eiia y 3HaTHO Man.cM o 6 HMy.

JJoKiimTe HeTpoBHhii je Haj'iiia'iajHHje n jjo cajia Hajncrpa>KeHHje JIOKHHiTe npBe-
hhx 60KCHra y 3anajiHoj Cp6njH. Oho ce cacTojn H3 jifia pvjma Tejia Koja ce Halid'ie y
neiiocpejinoj 6jih3hhii. KBaliHTeT 60KCHTa je jakO npoMeHJBHB, ajiH rjiejjaHO y uejimrn
oh je jjoéap (Timotijevié i Podunavac, 1994). Cpejjmn cajtp>KajH ochobhhx komiio-
HeHTH 3a pyjma Tejia h Jie>SKHmTe y uejimui jiaT je y Ta6ejm 6p. 1.

Tabe.na 1 (y %)
Table 1 (in %)

Pvhho Te.no Gz
Ore body AL20 3 Si02 Fe20 3 Tio, Ca0 Loss on ignition
Kp. 1(No. )  49.35 6.52 28.41 471 1.49 11.79
Bp.2 (No. 2) 4820 7,79 26,34 417 0,92 11.46
142 48.33 7,64 26,58 4323 0,92 1152

3a ocTajia JioKHiura h nojaBe 60KCHTa KapaKTephci h1lla je BejiHKa BapHja6HJiHocr ca-

Ta6e.na2 (y %)
Table 2 (in %)

EjieMeHT (Element) ofl (froni) flo (to)
A1, 38.00 55,00
Sio, 5.50 16.50
FeX, 19.00 28,00
Tio2 2,28 3.80
Ca0 0.10 0.90
G2 9.27 12.35

Loss out ijinition

I'jiaBHvi Mimepaji aliyMimiijyMa y rpe6HH'rTKHM 60KCHTHMa je jtnjacnop, jjok je 6e-
mht 3HaTHO pel)e 3acTynjbeH. Onnrra KapaKkTepHCTHKa xeMnjcKor cac'raBa je BeoMa H3-
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pa>KeHa BapiijafiHJinocT rlJiaBHiix KOMnoHeHaTa. PeTKa je nojaBa fla HeKO pvjuio Tejio hjiii
uaK Hekh n.eroB fleo HMa peliaTHBHO vjejjHa'ieH cajjp>Kaj. Caj(p>Kajn ochobhhx KOMno-
neiriH 60KCHTa (Arsic. 1973) npHKasaHH cy y Tadejin 3.

Tabejia 3 (y %)

Table 3 (in %)

HajMeuihe frequently)

E.neMtffaT Ofl flo On
Element From To From To

ALO, 38.HO 58.00 45.00 51.00
SiO; 0.80 9.00 1.50 3,50
Fejo 25.00 55.00 30,00 38.00
TiO- 0.90 2.90 1.80 2.00
Ca0 0,01 3.00 0,03 0.60

Gl ¢.90 15.70 9.50 10.00

Loss o1 igriition

KBajiHTe r pyfle jic ipirriiMHirv fioKCHTa je y JinpeKTHoj Bein ca rpanyjioMeTpHjcKHM
cacraBOM MaTepujajia. flejioBH Jie>KHUiTa ca BehHM yiem heM KpynHHjnx cJ>paKu,Hja (npe-
ko 5 cm) npejic raBJbajy pyjiy jjoOpor KBalJiHTeTa, jjok je pyjia ca bhcokhm ynemheM (npe-
ko 50% (fipaKiuija hciiojj D CM Jiomer KBajiHTeTa, ojihocho He npejrcraiuha cnpoBHHy 3a
jiofinjaibe KOMepuHjajiHor 60KCHTa (JJaHTHh n llojiyHaBaH, 1993).

KAPLIATO-BA.IITKAHHHH

Y repeHHMa iicto'iiic Cpénje najiasn ce cerMeHT Kapiia'ro-GaliKaiinjia Kao jejjafi 0jj
najBa>KHHjHX TeKTOHCKHX jejiHHHNna Cp6nje. McTOBpeMeHo je to ii nojipv'ije ca 6pojmiM

KapiiaTO-6ajiKaiiHjiH Hcix>Tine Cp6nje cy CMemreHH H3Mef)y CpricKO-MaKejjoncKe Mace Ha
ianajiy n jyro3anajiy h MesnjcKe iiJia'irjiopMe Ha hctok”. llpeMa ceBepy, npeKO J(vriaiia, ohh ce
iiacraiiibajv Y PyMymijy, a Ha jyroHCTOKy Yy ByrapcKy. Eokchth cy 3a cajja npoHal)eHH caMO Y
jyroHcm ffloM jiejiy KapnaTO-6alikaHHjia. Kao TakaB ojuniKyje ce cjkkkchom reojioirikOM ipa-
hoM, y Kojoj yHecTByjy cTeHe Koje ripiniajiajy HajcTapnjiiM Ha obhm npocTopi-iMa, aliH h MHore
Jipyre cTBapaHe Kpos cno>KeHy reojioniKy HcropHjy cbc jjo iiajMjia)HX caBpeMemK cejiiiMeHa'ra
1la obom NnoOjipV'ijv nsjiBojene cy TBopeBHHe najie030HKa, Me3030HKa h KeH030HKa.

y iicTO'iHoj Cp6njH 6okchth cy iipoiiatleHH 1976. TojiHHe. T0O je npBH Hajiasak 60KCHTa
y jyn)cjiOBencKOM jjejiy Kapnarwo - 6ajikaHHjia, ojihocho ipHCKo-6ejionajiaHaiiKe 30He. Obo-
mc cv Npe rxojiHJiH npoHajiacu,H 60KCHTH'iHor MaTepnjajia 1973. rojinne jvroncTo'ino 0jj Belie
llajiaiiKe, Ha nojipyijy Fpe6eH njiaHHHe. CHcreMaTCKa ncrpa>KHBauza ycjiejiiuia cy rcK 1978.
rojiHHe 11 OHa cy KOHTHHyHpaHO H3Bol)eHa jjeceraK rojiHHa. Ilocjie Tor nepnojia iiclipa>Kii-
i"aiha CYy npeKHHyTa h jio jianac HHcy o6uoBjr,eHa, 6e3 063Hpa Uito cy nocnirHyTH jiofipn
pe3dyjrraTH. CreneH iicripa>Kenocrru hcto'ihc Cp6nje ca acneKTa 60KCHTa je BeoMa HH3aK,
ojihocho Hcrpa>KHBarba cy 610a orpaHH'ieria caMO Ha 6okchtohocho nojipyile Ba6yuiHHHe.

I co.KdiiKe KapaKTepncniKe nojaBa h jiesKHiUTa

Ilojaiie h jioKHtui'a 60KCHTa y KapnaTO-6ajikaHHjiHMa jaBlJlbajy ce y c'ipa rni pacticKOM
HHBoy H3Mct)y najMlJial)e ropu.e jype hjui crapiije jiou.e Kpejie y hojihhh h aji6-HeHOMaHCKHX
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KJiacTHHHHX cejHiMena'ia y noBliaTH. llojaBJbHBaH,e fioKCHTa Y HCTOHHoj Cpf>n|n. npcMa
jjocaliaiiin.iiM ca3HaH>HMa, Bc”ano je 3a t.sb. "TpHCKO-6ejiOiialiaiia'iKy 6okchtohochv 50Hy".
OHa ce H3 ByrapcKe, oji Pe6pa npcKO 11apaMyHa h OHJinnoBaua iipoTe>Ke 30 nanie rpaniine.
a 3aTHM rpaHa Ha HBa nojaca: HcC'niuim, 0jj lleTa'iHHana npeKO ,0;06poujeBa n ripncjana
npeMa Bejioj PlajiaHUH jiy>KHne 6jnrjy 30 km, h sanajiHH, oji KnjeBna npeKO Kaliyt)epoBa 1
PajiomeBija npeMa KpibHHYy jiy>i<HHe oko 8 km (cji. 5).

Oi. 5. Jleaamrra n nojaBe GoKCHTa y HcroHHoj CpfiHjn. I- Jle)KHun'a ooKcm a; 1. PanouieBau. Il- llojaBe 00KCHTa.
1. Kaliyl)epoBo 1.2, Ka.nyljepoBo2,3. nacjaia.4. npHcjaH.5. EepoBHLia.6. Tpe6eH IlJiaHHHa.

Fig. 5. Bauxit.e ore deposits and occuiTences in eastem Serbia. |- Bauxite deposits; 1. RadoSevac. Il Bauxite
occurrences; 1. Kaludjerovo 1,2. Kaludjerovo 2, 3. Pasjaca, 4. Prisjan, 5. Berovica, 6. Greben Planina.

( riiapaibe 60KCHTa Yy obom iiojipv'ijv Be3aHO0 je 3a BpeMeHCKii nepnoji nocjie HeoKciMa a
npe aji6-ueii0Maiia, Kajiaje jjouuio jjo jlv>Ker npeKHjja y cejtiiMeirraniiju h 6hjih ociBapeini
KaKo najieoreoipacljcKH TaKo h kjihm3Tckh ycjioBH 3a CTBapaibe JiaTepiiTCKiix Kopa pacna-
Jiaiba, ripeTiiocTaBJba ce jiaje y to BpeMe, HajBepoBaTHHje neiiocpejiHo npe crBapan.a noB-
JiaTHHX ali6-ueiioM anci<iix cejjiiMenaTa, jjonuio flo pa3apaiba h cnnpaii.a jiaTepHTCKHX Kopa
paciiajiaii.a ca okojihhx TepeHa n H.HXOBOr Kpaher TpancnopTa noBpimnicKkHM BojjaMa, a 3a-

Ka. TpaHcrpecHja je 3axBanuia obo nojipv'ije KpajeM aji6éa h iio'ic'bkom ueiioMana 1l npeKO

iiojejiiiHHM jjejiOBHMa H3Hocii 11 npeKo 300 m.
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JlocaflamiMiM HCTpa*KHBaH>HMa SoKCHTa y jyr0CJiOBeHCKOM Jiediy rpncKO-Sejiona-
jiana'ik e 30He penic rpoBaHo je jjBaHaecT pynHHX nojaBa h Jie>KHUiTa GoKCHTa. Oji cbhx,
naj ina'iajHHja je pyjiHa nojaBa 6p. 4 y PajiomeBi*y koji Ba6yiuHHue. PyjiHa Tejia cy Hen-
paBHJiHo-co'iHBacTor o06jiHKa, pa3JiH'iHTHX jiHMeH'iiija h Bpjio HepaBHOMepHO pacnope-
~Neiia y 60KCHT()HocHoj 30HH.

llojaBe 60KCHTa ripejicTaBJbajv yrjiaBHOM M aiie, noBpuiHHCKH oTKpHBeHe jjcjiobc
3aocTajmx pyjniiix Tejia, 'iiijn je HajBehn jieo epojiOBan. HeKe oji h,hx npejicTaBJbajv
caMO epo3Hoiie ocraTKe Yy nalieoKapcTHHM yfly6jpeH>HMa na nojjHHCKHM Kpe'iH>au,HMa,
jiok ce jipvre najiase na caMoj cTpaTnrpacf)ci<oj rpaHHHH h jicjiom 3alie>Ky iioji KpoBHHCKe
cejiHMeHTe. 3a cajia je, MehvTHM, najBehn 6poj OTKpHBeH y 3anajjHOM nojacy KnjeBan-
-KalivbepoBo-PajioiiieBan.

| lojaBe 6p. 1h 2 OTKpimene cy na hctoihhm naiinnaMa 6pjia ;T,eJi h Hajia3e ce y nenocpenno]|
6jih3hhh. Ha iioBpiiiHHH -repeHa naiia3e ce liehn H3jianiyi 60KCHTa ca aia6o vo'UhiiBiiM 00JiHTHMa.
Jly6nncKiiM 6yuieH>eM je yrepi)eHO jja 6okcht, kojh je perHcrpoBaH Ha noBpuiHHii ianeace h nciiori
noBJiaTHHX KpejiiuK cejniMeHaTa jiefiihnnc jio 18 m. Jlefijhinia 60KCHTa, Kojn je noc-ipvjiiioM
TeKTOHHKOM 3iiaTHOo nopeMeheH, je nevjejina'ieiia h Kpehe ce jip 9 m (cji. 6).

3 pnA
Cn. 6. Y i;iy>KHH rennoLUKM npotjinn nojaBe 00KCHTa 6p. 2. 1. KoHTJioMepaTH. ncni'iapn h rjiHHe a:i6--uciioMaHa: 2. Bok-

cht; .1 rHHHOBHT Ookcht; 4. UpBeHa r.HHHa; 5. Kpembaun jvpa-Kpeaa; 6. Herpa>KHe 6ymoTHHe; 7. Pace,iH (no no-
jilaunMa Apcnha.1973).

Fig. (. Longjtudinal geological cross section of tlie bauxite occumences No 2. 1. Albian-Cenomanian congloine-
rates. sandstones and clays; 2. Bauxite; 3. Clayey bauxite; 4. Red clays; 5. Jurassic-Cretaceous liinestones;
(i. Exploraton’ bore holes; 7. Faults (After Arsi¢, 1973).

Kua.nn er ooKcirra

Bokchth y Kapiia'ix)-6ajiKannjiHMa HCTO’iHe Cp6Hje cy 6eMHTCKor Tinia. Ha O0CHOBy cajip-
x<aja uiaBHHX Mimepfuia, Kojn o0j*pe”yjy h i<apai<’i'ep[iiny 60KCHTe TpiicKo-fieJioiuuiaiia'iKe 30He
MOiy ce HJIBOjIITTI: 6eMHTCKII 60KCinTl Ca MaJIHM V’leUlheM KaOJIHHHTa, 6eMHTCKO-KaOJIHHHTCKH
6okcht, KaOJiiTHHTx;K0-6eMirn;KH 6okcht ii 6oKcii-nrnic rjuiHe ca ManiiM v'iemheM 6eMiira.
IlponeH Tvajiiio v'ieuihe 6eMHmra h KaojiirHirray 60KCHTHMaje jaKo npoMeHJbiiBO.

llojaBe h jie>KHiirm 6okcht3 npmiajiajv rpyini ca BeoMa H3pa>KeiioM npoMeHOM KBajnrre'ra.
BapHja6HJIHOCT KBaiiHTeTa je H3pa>KeHa h y XO0pH30HTajiHOM h y BepTHKariHOM npaBiiy. Ta

Jie>Kiuiny 6e3 nei<e 0.'ipctjeiie npaBiuiTioc'ni. nocTOje Bpjio KBajiHTe'niij 6okchtii ca Al2()fnpeKo
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60% n Si02ifciioji 2%, Kao h 6okcht Jiorner KBaliH'rera ca bhcokhm cajip»:ajeM Si02 Ca,np>KajH
ochobhhx KOMnoneHTH 60k cht3 naj'ienihe Bapnpajy y cjiejiehnM rpaHimaMa (Ta6ejia 4).

Tabe.nad (y %)
Table 4 (in %)

E.neMeHaT Oa flo

Eleiiient From To
ALO-j 4H.00 55.00
sio, 222 19.00
Fcio, 17.00 30.00
Tio, 1.34 3.00
CaO 0.20 0.40
G2 9.50 12,50

Loss on ignition

Haj3iia’iajnHje jioKiiiirre 60KCHTa y 6okchtohochom nojipv'ijv Ba6ymHHU,e iiajunn
ce v npeflejiy PajiomeBna. 3a caj(a je obo jie>KHniTe HajBehe n HajncrpaiKeHHje. |lajia ni
ce oko KHJioMeTap hctomho ofl cejia PajiomeBau,. Jle>KHUiTe je HenpaBHJIHO—oHHBac'ror
06jiHKa, jiv>Kiine oko 300 m, a mnpnne 50-100 m. J[,ef)ji>nna 60KCHTa y Jie>KHmiiy je Hey-
jejiHa»ieHa h Kpehe ce oji hckojihko jio 19 m. Eokcht Kojii je perHCTpoBaH na noBpmmiH
TepeHa noTBpheH je h Hcnonjj noBJiaTHHX alJi6-HeHOMaHCKHX cejiHMenaTa.

3AKJIbyHAK

Ila TepHTopnju JyrocjiaBiije 60kchth ce HCTpa>Kvjy Biime 0ji 50 rojmna. IlpBa hc-
Tpa>KHBau,a 06aBJbeHa cy KpajeM ipiijieceTiix rojnma na TepiiTopHjn llpHe l'ope, jjok cy
v CpbnjH sano'ieTa 3HaTHo Kacmije, ii0'ictkom iicj(eceTiix rojiima y MeTOXHjii h KpajeM
cejiaM jieccTiix y 3anajjnoj h HCTO'iHoj Cp6njH.

Jl.ocajiamn.HM Hcrpa>KiiBaii>HMa Ha TepiiTopHjn CP JyrocjiaBHje npoHaljeiio je hcko-
jihko CTOTHHa nojaBa h Jie>Kiimia 6okcht3 cMemreHHX y jme MeTajioieneTCKe jejintiime:
JImiapcKoj H Kapna'ro-6alJiKaHCKoj. Pe3yjiTaTH iicrrpa>KiiBaii,a yKasyjy jja JyrocjiaBiija
pacnojia>Ke 3HatiajHHM KoimeHTpannjaMa OBe MHHepajiHe ciipoBHHe, h jia mo>kc pa iBiija-
TH aliyMIIHHjyMCKy HUJiyCTpllly lia COnCTBCHOj CHpOBHHCKoj 6a3H.

Eokchth npnnajiajv KapcTHOM riiny n iiacTajm cy 3anyH.aBaH>eM najieoKapcTHiL\ yjiy6-

c'ipa rnrpaf(icKiix xopii30HaTa. 3a cajia cy no3HaTa mecT 60KCHTHa HHBoa h to: cpejiii.ii
rpnjac, ropii.ii Tpnjac, ropma jypa-jion>a Kpejia, jion.a Kpejia, ropn.a Kpejia h eoneii

KapcTHH 6okchth CP JyrocjiaBHje oflJiiiKyjy ce BejnikOM npoMeHJbHBomhy xeMHjcKor
cacTaBa, 'iiija je Bapnja6HJiiiocT H3pa>i<ena KaKO y x0pH30HTajiHOM TaKO h y BepTHKajmoM
npaBuv. BapHja6miHOCT ca”p>Kaja je iiapo'iHTO iripa>Kena koji ajiyMiinnje 11 CHJiHHiije. TaKo

HH33K h 06pnyTo, 6e3 neKe ojipel)eiie npaBHJIHOCTH. Caj*p*aj Al2 3ce Kpehe jio npeKo 60%,
Si0230 20% h FeX 3jio 41%. NocToje Jie>Kiiurra hjih jiejioBH JioKimrra KBajiHTeTHor 6oi<-
cHTaca npeKo 60% A120 3h hcuoji 3% Si02

ycailpmaBaii,eM Bayer-OBor nponeca y npoii3Bojm>ii rjiinmme MHora JiokHUiTa CP
JyrocjiaBiije, Koja cy TpeHyTHO Bané6iiJiaHcna nocTahe 6HJiaHCHa. Y tom cjiyiajy .]er-
cjiaBHja 611l npeflcraB jbajia 3HaiajaH cjiakTop Y iipoii3Bojui>H ajiyMHinijyMa 11a Bajikany 1la
11y EBponn.
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CBe pejieBairrae 'iHibeHiine yKa3yjy Ha BejiHKy noTennnjajiHOCT CP JyrocjiaBHje y
uoi Jiefly 6okchtohochocth, aliH je Heonxojiiio HacTaBHTH ca HCTpamiBau.nMa h y napeji-
hom nepiiony. Mc+pa>KHBaH,a 60KCHTa Tpe6a na o6yxBamre ncrpa>KiiBan.a y nosHaTHM
6okchtohochhm uojipv'ijiiMa y nHJbv BajiopH3aiiHje 60KCHTa, ajin h y ocTajiiiM nepcneK -
THBHIiiM repeHHMa pajjn upoHajia>Keiia iiobhx pyjuiiix pejoHa 1l JioKiiuiTa.
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NEW BAUXITE DEPOSITS IN SERBIA (YUGOSLAVIA)
by
Sladjan Timotijevic

Deposits and occunences of bauxites in Yugoslavia belong to two metallogenic provinces: Dinaric
atid Caipatho-Balkanides. They are concentrated in several bauxite areas: Montenegro, westem Serbia,
Vletohija and eastem Serbia. The most important are deposits in Montenegro and Metohija. while those in
vvestem and eastem Serbia are less known because they wvere last discovered. Explotation of bauxites took
place in some of the deposits in Montenegro and Metohija.

On basis of the knovwn metallogeny of bauxites in the territory of Serbia five ore fields wvere separa-
ted. four of them in the Dinaric province (Pocuta, Tara, Mackat, Grebnikj.and one in the Carpatho Baika-
nides (Babusnica). Cretaceous bauxites of vvestem and eastem Serbia are of the boehmite type, while
Grebnik bauxites are of the diaspore type. Bauxites are featured by high variability of chemical compo-
sition, from very high grade ones, containing over 60% A120" and to 2% Si02, to low graded ore forming
transitional types toward clayey bauxites.

This paper resulted from the wvork o1t the scientific project 07MO04, being financed by the Ministrv
of Science and Technology of the Goot of Republic of Serbia.

Key wvords: occurrence, deposit, metallogeny, hiatus, Triassic, Cretaceous, hanging wall, footvvall, ore
body, lense, Mackat, Poéuta, Tara, Grebnik, Babu.Snica

INTRODUCTION

In F.R. Yugoslavia bauxites have been explored for more than fifty years. First investiga-
tions were performed at the end of thirties in Cma Gora (Montenegro). and from that time'
they have continuously enrolled. Explorations in Republic of Serbia, commenced much later. at
the beginning of fifties, in the Metoliija area. when the Grebnica bauxites were discovered. In
other parts of Serbia search for bauxites began just to the end of seventies, because it had been
considered that in that country there are no bauxites, althougli the outcrops of this mineral raw
material were known in the Tara mountain.

The rntensive and systematic bauxite explorations in westem and eastem Serbia started in
1978. The results of tliis work showed that in these tracts of land exist red bauxites wvhich

Geoinstitute, Rovinjska 12, Belgrade.
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earlier were not knovvn. By exploratory works the reserves lrom around hundred thousand to
severa] million tons vvere discovered. Some occurrences exliibit ptutially or completely eroded
overlying sediments. thus leaving bauxites at surl'ace. Bauxites are of the karst type. showving
verv variable grades. from very higli grade with high A12 3 contents and low Si02 grades. to
lhe low quality ones. passing to clayey bauxit.es.

By exploratory works lo date in the territory of F.R. Vugoslavia several hundreds of
bauxite occurrences and deposits vvere discovered. Results of these explorations shovv that
in Yugoslavia the considerable concentralions of this mineral raw material is available
and lhat lhis country is able to develop production of aluminum based on the own source
of raw materials.

The bauxite occurrences and deposits in F.R. Yugoslavia are related to two metallo-
genic provinces: Dinaric and Carpatho-Balkanic. In Serbia bauxites occur in the Intemal
Dtnaric zone. as well as in the extreme southeastem part of Carpatho-Balkanids which
belongs to Serbia. None of bauxitic occurrences has still been found in the Serbo-Mace-
donian mass and in Panonian basin bul it does not mean that these terrains vvould be
excluded from the searches for bauxit.es.

Regarding the knovvledge to date of bauxite metallogeny, in the Serbian territory five
ore llelds have been distinguished. among them four in Dinaric province (I-1V) and one
in Carpatho-Balkanids (Fig. 1).

INTERNAL DINARIDS

The promising zone of Intemal Dinarids occurs to the northeast of the main Meso-
zoic bauxite zone of Dinarids. In Serbia this zone strikes along the vvestem Republic's
frontier. from Cer mountain to the north. to the Kosovo-Metohija depression to the south.
and further to Greece. ending at the eastem margin of the ophiolitic belt. Here occur very
complex terrains exhibiting a complicated evolution. In this zone until recently only two
bau.xite-bearing levels have been known: Middle Cretaceous and Upper Cretaceous ones.
In this large zone the Vlasenica Middle Cretaceous bauxites and the Grebnik Upper Cre-
laceous bauxites lormerlv vwvere known. It is interesting that the bauxite-bearing districts
are rare. and deposits inside them are clustered and complex. and may be of large sizes,
as this one in Vlasenica (Grubi¢ et al., 1976).

In the zone of Intemal Dinarids the bauxites in Vlasenica and Grebnik. and the
newly discovered bauxit.es in the Podéute, Tara and Mackat ore fields are knovvn. Such a
situation of the exploration degree of bauxites has not been satisfactory, all the more that
all reasons speak in favor of the searches in other parts of the zone, based on modem
knowledge of the genesis laws and dist.ribution of the karst type bauxit.es.

The zone of Intemal Dinarids is of a very complex setting with complicated evolution.
Beside Paleozoic clastites and in lesser degree carbonate deposits, the calcareous, clastic, and
flysch Mesozoic fomiations are of particular importance. The special feature of this zone are
opluolites and Diabase-Chert Formation. The Neogene deposits are generally present in isola-
ted lacustrine basins. The tectonical set-up of this terrane is also complex and marked by
overthrusts formed during Kimmerian movements, but also by later events. This set-up was
during Neogene strongly complicated by younger superimposed structures.
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Geological characteristics oi' bauxite occurrences and deposits

In the zone of Intemal Dinarids in the territory of Republic of Serbia, for the time being
two bauxite-bearing horizons are knowvvn, such as Lovver Cretaceous bauxites of vvestem Serbia
and Upper Cretaceous bauxites of Metohija. in literature knovvn as Grebnica bauxites. Numer-
ous data about properties and age of bauxites in Serbia. especially eolleeted during about last
lilteen years enabled us to speak today wvith much certitude about characteristics ol' these
bauxites with red earth, most probably Quatemary in age.

Lower Cretaceous bauxites. The oldest bauxites in the zone of Intemal Dinarids are
Lovver Cretaceous in age. They are situated betvveen Middle Triassic and Upper Cretace-
ous sediments. To the end of seventies bauxites vvere almost unknovvn. except some
smaller occurrences in the Tara Mountain. It was established that the red bauxites of
vvestem Serbia rest upon the thick bedded and massive limestones of Ladinian stage
(Poduta), Ladinian-Camian limestones (Mackat) and Camian limestones (Tara).

In the framevvork of Dinaric province. in the part situated in the Serbian terntorv
three bauxite-bearing ore fields are to be distinguished:

1 Poduta bauxite ore fteld,
2. Tara bauxite ore field, and
3. Matkat bauxite ore field

Poéute bauxite ore field. Bauxite occurrences and deposits have been knovvn the end of
seventies (Pejovi¢ and RadoiCi¢. 1976), occumng at about twenty kilometers southvvest of
Valjevo, in circles of the Brzovice. Pocute. SuSice and Stuba villages. Terraines of Pocute and larger
surroundings are built up of Paleozoic metamorphic rocks <ind sediments. Triassic sediments iind
porphyrites, then of Jurassic formations. Upper Cretaceous sediments. and Quatemary deposits.

Regarding the detailed biostratigraphical studies of the Podute Triassic and Cretace-
ous sediments it was found that bauxites are irregularly distributed. They occur in the hiatus
between the Ladinian limestones in the footwvall and Upper Turonian limestones in the hanging
wall. The ore bodies are of irregular lenselike shape covering several tens thousand square
meters. exhibiting a twenty meters tliickness. wvith characteristical rugged footwall and (lat
hanging wall surface. These are karstic red bauxites of the oolitic—pisolitic texture. Bau.xiles
are irregularly distributed in the ore field, as larger or smaller ore bodies.

By explorations to date in the Pocuta bauxite-bearing ore field twenty six outcrops-
of bauxite or bauxite-clayey material have been registered (Timotijevi¢ and Poduna-
vac, 1994). Among all registered occurrences. only these in Petrovi¢i. Baki¢a Brdo.
Jasike. and Marino Brdo are larger in size. Majority of occurrences discovered al surface
represent only smaller erosional bauxitic remnants. preserved in paleokarstic cavities in
Middle Triassic limestones. limited in size and vvithout economic importance. Only lesser
amount of these occurrences is located in the direct proximity of the Triassic-Cretaceous
boundiuy or on the bounclary itself, and partly are situated beneath the overlying sediments.

The Pocuta bauxites originated during the continental phase wvhich came alter deposition
of Triassic calcareous sediments and Jurassic ro.ck units. The ore bodies were fomied under the
favorable paleogeographic and climatic conditions. Creation of deposits was initiated by
destruction of lateritic crust of vveathering and by redeposition of bauxitic material in a shalloww
water environment. accompanied by enfilling of karstified rooms in the footvvall limestones.
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The postorc tectonics is remarkably expressed in the ore field. especially character-
ilecl by radial movements. The most prominent is the fault cutting the Petroviéi deposit
into two ore bodies. Along this fault there vvere some vertical shifts too. resulted in rais-
ing the individual parts of deposit. to the surface level. while Cretaceous sediments wvvere
throvvn down for about 50 m. Beside this fault, some smaller ruptures are visible. which
cut the wvhole bauxite-bearing series. thus becoming crushed and deformed. but individual
blocks vvere not remarkably moved apart.

The Tara bauxite ore field covers some parts of the Tara mountain giving the same
name to the field itself. The bauxit.e occurrences were registered in the circle of the Aluge vil-
lage. than in the Mitrovac area. over limestones occurring over Perucac, as well as on
Cemeridte. The bauxite indications appear at several places. often nearby the Triassic limesto-
nes and Cretaceous sediments so that they could point to the bauxite presence beneath the
hanging wall sediments, as it ts the case with the Aluge locality (Fig. 2).

The Tara bauxites. as the fust.ly discovered occurrences of this mineral ravw material
in the Serbian territory. were knovvn back before thirties, but. were also considered as iron
oolitic ores (Milovanovi¢, 1933). Systematic bauxite explorat.ion initiated not until
1978. For tliat time. till 1981. these terrains were prospected, leading to discovery of new
bauxite occurrences. beside already knovvn ones (Timotijevic¢. 1983).

The Tara bauxite-bearing field is generally built-up of Mesozoic rock units. The
most vvidespread are Middle and Upper Triassic limestones, wvhile Lower Triassic sedi-
ments are much lesser developed. Jurassic is represented by the Diabase-Chert Forma-
tion. peridotit.es. diabases, and gabbros. Cretaceous sediments occupy, after Triassic ones,
the largest area. The lowermost part of the Cretaceous units constitute Cenomanian clas-
tic-carbonate sediments, overlain by a series of Turonian limestones.

The bauxite occurrence is restricted to the hiatus between Triassic limestones and
Upper Cretaceous sediments. Since position of these bauxites is the same as in eastem
Bosnia. ii coukl be considered the Tara ore field to represent the southem continuation of
the Vlasenica bauxit.e-bearing district, which is known by an important deposit being ex-
ploited for a longer period. Bauxit.es of this ore field are characterized by a remarkable
variability of mineral and chemical composition. The clayey constituent in bauxites is
very high. thus being restrict.ed to the lower grade bauxit.es.

The degree of explorability of this ore field is at the very low level. Something more
ample research workings were perfomied in the Aluge locality. Here the greatest number of
the red bauxite occurrences was found. Near the cemetery the most important deposit was out-
lined by exploratory drilling. According to their morphological-structural characteristics and
mode of appearance the deposits are of low sizes, occurring as smaller irregular-lense-like ore
bodies. The considerable part of this bauxite ore field was destructed and eroded, so that only
remnants of the ore occurrences and deposits are commonly found, without the hanging wall
sediments or only their lowermost part being present.

The Mackat bauxite ore lield occurs around ten kilometers south of UZice. Bauxites
were for the first time found in 1981 by geological prospection of these terrains. The remark-
ably important bauxite occurrences and deposits wwvere discovered west of the Ravni village
(Vezirov Potok). in the circle of the Nikojeviéi village (Trafostanica, meaning the transformer



New Bauxite Deposits in Serbia (Yugoslavia)

house), as well as in Skrzute (small village Cose). By explorations to ciate only a smaller part
of the promising area was covered. amounting about 30 km’.

The Mackat bauxite-bearing field is featured by rather uniform geological setling.
The geological column is here composed of Triassic sediments, rocks of Diabase-C'hert
Formation. Cretaceous and Miocene sediments. In ihe smaller part of the ore field occur
serpentinized peridotites and Triassic volcanites.

The Mackat bauxites appear in the eastem continuation of a geological zone. lhe sa-
me wvhich includes bauxites in eastem Bosnia. They oecupy the identical posilion. alth-
ough there are some slight differences betvveen these two districts. Bauxites are of the
karst type, and originated by filling of karst paleorelief in limestones. From the slrati-
graphical point of view they overlie the paleokarstifted Triassic (Ladinian-Carnian) and
are overlain by Cretaceous (Albian-Cenomanian) clastic sediments. The discovered depo-
sits exhibit irregular-bedded shape. covering area of several liundreds thousand square
meters, with bauxite layer to 40 m in thickness. Most of tliis ore field is eroded and
destructed, together with a part of bauxites. The postore tectonics is highly expressed. in
such a way that the footvvall limestones with bauxites are locally raised to the surface.
and the hanging wall sediments remaining remarkably throvwn down (Fig. 3).

The bauxite deposits and occurrences are restricted to a group of variable mineralogical
and chemical composition. Tliis variability is expressed either in individual ore bodies or in lhe
layer itself. The bauxile layer showvs the Ingher grade ore, most commonly in the central part
of a deposit, while going to both hanging wall and footwall these are of lower qualily. Accor-
ding to mineral composition they are of the boehmite-kaolinite group (Timotijevié. 1995).

The most important bauxite deposit in the larger Mackat area occurs in Nikojevi¢i in
the circle of Trafostanica. The deposit was traced in length probably more than 1 km. the
bauxite layer showing thickness to 40 m. It is a characteristic fact that the largest Ihick-
ness is found in the central part of lhe deposit, gradually lessering toward peripherv. This
deposit constitutes red bauxite of the oolitic—pisolitic texture, but some parts of the de-
posit, vvhere oolites and pisolithes are almost absolutely absent, are also present. The
compact bauxite is prevalent, but the looser parts, as well as the clayey bauxites are
common, being characteristical for marginal parts of the deposit.

Upper Cretaceous bauxites. The bauxite occurrences and deposits appear in the eastem
part of the Metohian basin. located al branches of the Grebnica mounlain. wvhich is the origir.
of name for the Grebnica bauxites. It was found the bauxites to trend in the north-south direc-
tion. from the Dolac village to the north. across the Grebnica mountain, Labufevo and Okova-
ni. to the Zatrice village to the south. The vvestem border of the bauxite zone constilute ser-
pentinite of the Orahovac peridotite massif, as well as the Diabase-Chert Foimation. and the
eastem border represent the overthrusted serpentinites with the Cretaceous series of the "eastem
development”. Alter Arsi¢ (1973) the bauxite zone sinks to the north beneath the Pliocene
sediments, and to the south near the Zatri¢i village it tectonically thins between two serpen-
tinite thrust faults. In tliis zone several tens (about 60) bauxite occurrences and deposils. some
of them either outcroping or being covered by the hanging wall rocks. vvere found.

The footwall of bauxite conslitute Lower Cenomanian well bedded shallow-waler Ii-
mestones, seldom dolomitic limestones, and the Lovvemiost Middle Turonian beds. ol' the
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lotal thickness ranging to 200 m. They are unconformably overlain. along with the irregu-
larlv distributed pockets-lenses of bauxite ore bodies, by the transgressive Mastrichtian
rudisl limestones. to 80 m in thickness (Arsi¢. 1973). In the relief of the footwall rocks
and benealh the ore occurs limestone breccia with the bauxite cement.

In the Grebnik bauxite-bearing zone about sixty smaller or larger ore bodies or de-
posits vvere discovered by exploratory workings to date. From this amount a half of it
occurs at surlace wvhile other remained as "blind" ore deposits discovered by drilling al
depths from 20-200 m beneath the hanging wall layers (Fig. 4).

The ore bodies are generally of the elongated lense-like. seldom of irregular shape. of the
same strike and dip as the Cretaceous series. Bauxite fills the pocket cavities in the pa-
leo-karst hollovvs of Turonian limestones. exhibiting very rougli footwall and almost always
tlal hanging wvall. The size of ore bodies highly varies. ranging lirom 1000 t to two million
tons. while the thickness of bauxites in deposits ranges to more than 25 m.

Bauxites are brovvn-red in color. they are compact, showing oolitic-pisolitic, and pi-
solitic texture. Near the hanging wvall the white and reddish clayey bauxites are present,
graduallv passing into the hanging wvall limestones, which sometimes also show oolites.
In deposits the clayey parts are present as well.

Quatemary detrital bauxites. During fomier explorations in the zone ot' Grcbnica bauxites the
geologic unit "red earlh with bauxite fragments" was distinguished. but was not investigated in parti-
cular. Not until last years these bauxites become tlie subject of research workings. when difficulties
arose witli exploration of primary deposits. It was found in tliis unit to occur considerable concen-
trations ot bauxites. delined as a new deposit type. called "detrital bauxites with red earth” (Dangi¢
and Podunavac, 1993).

The deposits ol' detrital bauxites with red earth were fomied around some primary bauxite
deposits. denuded by erosion. They are composed of both bauxite fragments and clayey-sandy
material. brovvn-red in colour. In the horizontal projection they look like a fan, and in the ver-
tical section they are of the bedded-lense-like shape, several tens of meters in length. and
from less than 0.3 m to about 3 m in thickness. They appear at surface or are covered by a
red earth bed 1-2 m thick. and directly rest upon limestones or lliin beds of red earth.

The bauxite fragments are composed of nonweathered diaspore bauxite Cretaceous in
age. and ot the clayey-sandy material as red earth. By vvashing the "ore" the concentrate
of larger fragments ol' the same composition as bauxite from primary deposits. containing
diaspore. hematite. Ti-minerals and some kaotinite, is available.

Grade of bauxites

In westem Serbia seven deposits of red bauxites of various grades were found by the
explorations to date: Petroviéi. Baki¢a Brdo. Jasike, (Pocuta), Aluge (Tara), Trafostanica,
Bjelaci. and Vezirov Potok (Mackat). The degree of explorability of individual deposits is
very variable. Actually. except the Petroviéi deposit, and partly the Trafostanica deposit,
other deposits could be considered as not sufficiently explored.

The red bauxites of westem Serbia are of boehmite type. Based on contents of essential
nunerals. which characterize bauxites of this region, the following types could be distinguished:
boehmite bauxites, boehmite-kaolinite bauxites, kaolinite-boehmite bauxites, and bauxitic clays
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(Timotijevi¢ and Boji¢, 1986). Such a mineral paragenesis of boehmite and kaolinite is
characteristic l'or the whole region of westem Serbia. The constant mineral composition of
bauxite constitute boehmite, hematite. and kaolinite. Other minerals. such as goetite. magnelite.
pyrite. cliJorite. opal. and sphene ;ire scarce.

The karstic bauxites of westem Serbia are characterized by considerable variabilitv
of chemical composition. either in horizontal or in vertical direction. which is ihc princi-
pal feature of this bauxite type. The variability is especially expressed in the alumina and
silicia contents. with altemation of high A120 3 and low Si02 contents and opposite. For
the time being Ihe highest grade bauxites are these from the Petrovic¢i deposit. bul it also
would not be forgotlen that investigations of other ore fields were effectuated in a much
lesser amount.

The Petrovici deposit is the most important one and until now the most explorcd tlc-
posit of red bauxites in westem Serbia. It is composed of two ore bodies occurring in
immediate vicinity. The bauxite quality is highly variable, but as a wvhole it is good
(Timotijevi¢ and Podunavac, 1994). The average contents of main constituenls for
ore bodies have completely been presented in the Table 1

For tlie other bauxite deposits and occurrences the liigli variability of contcnls of basic
constituents is characteristical, but they most commonlv vary in follovving spans (Table 2).

The chief aluminum mineral in Grebnica bauxites is diaspore. wvhile boehmite is
scarcer. The general characteristic of chemical composilion is very high variability ol
principal constituents. It is very seldom an ore body or some of its parts to be of rela-
tively equalized composition. Contents of chief constituents in bauxites (Arsi¢. 1973)
have been presented in the Table 3.

The ore grade of detrital bauxites directly depends on the granulometrv of material.
The parts of deposit of higher participation of coarser fraction (over 5 cm) represent the
high grade ore. but the ore with high fraction (over 50%) of fragments less than 5 cm in
size are of low quality. not representing a favorable raw material for bauxite extraclion
for commercial use (Dangi¢ and Podunavac, 1993).

CARPATHO-BALKANIDS

In the terrains of eastem Serbia the segment of Carpatho-Balkanids appears as onc
of lhe most important geotectonical units of Serbia. In the same time this is an area with
numerous ore deposits. among them copper and gold having dominant place.

The Carpatho-Balkanids of eastem Serbia are situated betvveen the Serbo-Macedonian
mass to the west and Moesian plate to the easl. To the north, across the Danube river. they
continuously pass to Romania, and southeasterly to Bulgaria. For the time being. bauxiles have
been found only in the southeastem part of Carpatho-Balkanids.

In eastem Serbia bauxites were discovered in 1976. This is the first finding of bau.x-
ites in Yugoslav segments of Carpatho-Balkanids or in the Tm-Bela Palanka zone rc-
spectively. To this finding precedcd lhe discovery of bauxitic material in 1973 southeast
of Bela Palanka, in the Greben mountain area. The systematic searches came not unlil
1978. having continuously been perfomied for about ten years. After that period explora-
tions were stopped and until today they have not bee renevved, disregarding the gootl re-
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sults of these works. The degree of explorability in eastem Serbia considering bauxites, is very
low. meaning that explorations wvere restricted only to the bauxite-bearing BabuSnica district.

In such a way il is featured by a complex geological set-up, including the oldest
rocks in these terrains, but also many other rock units originated during the complicated
geological history. until the younger sediments of modern time. In this area the units of
Paieozoic. Mesozoic and Cenozoic have been distinguished.

Geological characteristics of occurrences and deposits

The bauxite occurrences and deposits of Carpatho-Balkanids appear in a stratigrapliical
level betvveen the iatemost Upper Jurassic or the earlier Lovver Cretaceous in the footvvall, and
Albian-Cenomanian clastic sediments in the hanging wvall. The bauxite appearance in eastem
Serbia. according to knovvledge to date. is related to the so-called "Tm-Bela Palanka baux-
ite-bearing zone". Coming Irom Bulgaria, from Rebro throughout Paramun and Filipovci in
trends to our frontier. and then branches into two belts: eastern belt from Petalinci across Dob-
raSevo and Prisjan to Bela Palanka. nearly 30 km in length, and vvestem belt, from Kijevac
across Kaludjerovo and RadoSevac tovvard Kmjino, about 8 km in length (Fig. 5).

The bauxite formation in this region is related to the span of time after Neocomian
and before Albian-Cenomanian, when came to the longer break in sedimentation. creating
either paleogeographic or climatic conditions for formation of lateritic vveathering crusts.
It is supposed that in that time. most probably jhist before deposition of the hanging wall
Albian-Cenomanian sedimenta. came to destrucfion and denudation of lateritic crust of
weathering from the surrounding terrains and to their shorter transportation by surface
vvaters. and then the bauxitic material was precipitated in a very shallovwv milieu. fdling
cavities in the Karstified paleorelief in the footwall Upper Jurassic-Lower Cretaceous
limestones. This region wvas affected by transgression near the end of Albian and at the
beginning of Cenomanian, fomiing upon bauxites and footvvall limestones a suite of
hanging wall sediments. in some parts reaching thickness even more than 300 m.

By the bauxite explorations to date in the Vugoslav part of the Tm-Bela Palanka
zone twelve bauxite ore occurrences and deposits have been registered. The most impor-
tant one among all of thejn is the occurrence No. 4 in Rado3evac near Babu$nica. The
ore bodies are of the irregular-lense-like shape. of various sizes and are very irregularly
distributed in the bauxite-bearing zone.

The bauxite occurrences are generally represented by smaller outcrops of remained
ore bodies at surface. which are mostly eroded. Some of them are only erosional rem-
nants in paleokarstic cavities in the footwvall limestones, while the other occur at the
stratigraphical boundary itself, and partly are situated beneath the hanging wvall sediments.
For the time being. hovvever. the majority of them is found in the wvvestem Kije-
vac-Kaludjerovo-RadoSevac belt.

The occurrences No. 1 and 2 are discovered at the east.em slopes of the Del hill in
its direct vicinity. At surface occur larger bauxite oulcrops with poorly visible oolites. By
drilling of bauxite exposed at surface and continuing beneath the hanging wall Cretaceous
sedimenls. the bauxite thickness to 18 m was established. The thickness of bauxites
highlv disturbed bv the postore tectonics is unequal. ranging to 9 m (Fig. 6).
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Grade of bauxites

Bauxites ol' Carpatho-Balkanids in eastem Serbia are of boehmite type. Regarding
contents of essential minerals. defming and characterizing bauxites of the Tm-Bela Palan-
ka zone. the following types arc to be distinguished: boehmite bauxites with limited kao-
linite contents, boehmite-kaolinite bauxite, kaolinite-boehmite bauxite. and bauxitic clavs
with little boelmiite. The boehmite percentage in bauxites is highly variable.

The bauxit.e occurrences and deposits are restricted to the group with highlv expres-
sed quality variations in both horizontal and vertical directions, either in individual occur-
rences and ore bodies or in every deposit, without any visible regularity. There are baux-
ites of a very high grade containing over 60% Al120 3 and less than 2% Si02. as wvell as
low grade bauxit.es with high Si02 Contents of basic constituents in bauxites most com-
monly vary in spans as presented in the Table 4.

The most important bauxite deposit in the BabuSnica bauxite-bearing district occurs
in the RadoSevac area. For the time being this deposit is the largest and the most ex-
plored one. It occurs at about one kilometer east of the RadoSevac village. exhibiling an
irregular-lense-like shape 300 m in length and 50-100 m in width. The bauxite thickness
is variable, ranging from several meters to 19 m. The same bauxit.e, visible as an outcrop.
was also found beneath the hanging wall Albian-Cenomanian sediments.

CONCLI SION

In the territory of F.R. Yugoslavia bauxites liave been explored for more than 50
years. The first explorations were done to the end of thirties in the territory of Cma Gora
(Montenegro), while in Serbia they started much later. a the beginning of lifties in Me-
tohija and to the end of seventies in westem and eastem Serbia.

By the explorations to date in the territory of F.R Yugoslavia several hundreds ol
bauxite occurrences and deposit.s vvere discovered. distributed in two metallogenic units:
Dinaric and Carpatho-Balkanian ones. The attained results of explorations indicate that
Yugoslavia has important concentrations of this mineral raw material. and is capable to
develop the aluminum industry based on owwn source of mineral raww materials.

Bauxites are of the karst type. originated by filling of paleokarst cavities in limestones of
different ages. The bauxite occurrences and deposit.s appear in several stratigraphic horizons.
For the time being six bauxite levels are known as follovs: Middle Triassic. Upper Triassic.
Upper Jurassic-Lower Cret.aceous. Lower Cretaceous. flpper Cretaceous. and Eocene.

Karsfic bauxit.es of F.R. Yugoslavia are featured by high variability of chemical
composition eit.her in horizontal or in vertical direction. particularly’ conceming the alumi-
num and silicium contents. So, there are parts of the same ore body or deposit wvith high
A120 3 and low Si02 and opposite, wvithout any distinct regularity. The A12 3 contents
range to over 60%. SiOz to 20% and Fc2 ; to 41%. There are cleposits or parts of de-
posit of high grade bauxit.es with over 60% A120 3 and less than 3% Si02 as wvell.

By improving of the Bayer's treatment in protluction of aluminum. numerous deposils in
F.R Yugoslavia. which are actually non profitable. may become profitable ones. In thal case
Yugoslavia could represent an important aluminum protlucer in Balkan and even in Lurope.
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All rclevant facts speak aboul the high potentiality of F.R. Yugoslavia regarding
hauxilc resources. bul il is necessary exploralions fo be continued in the coming period.
The bau.xite rcsearch vvorkings vvoukl include explorations of knovvn bauxite-bearing re-
gions. lhe bau.xites to be evalualed. and also in other promising areas vvhere the new ore
dislricls and deposits could be discovered.

Translated Dr A. Antonovié
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