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yil.K 552.1552.323 5(497.11) OpHTHHajiHH Hay'ihh pajj

NETPOJIOIUKE H NETPOXEMHICKE KAPAKTEPMCTVKE
TEPU,HIAPHHX BA3AJLTA PYHHHKA
(CPBHJA)

o

MHJiHBoja JoBanoBHha h BnflojKa JoBHha ©

Ba3ajiTM Ha rmaHHHH PyfIHHKperacTpoBaHH cy Ha Tpn JMKa.HHTeTa: y 3aceoKy Bacnhn (celK) M\TaH>). 300 m jy>K-
ho on KOTe .HHna (552 rn) H y H3BopiniiTy IlJHiionajcKe peKe. Ha ochob)' reoJiouiKor nano*aja cTapocT obhx Itch,-
oflpebeHa je Kao n0Oc.neTOpTOHCKa.

Ba3alJiTH cy H3ipal)eHH on (})eHOKpHCTalia mohok.hhhhmhhx HHpoKceHa, peTKo oJiHBHHa H nJianioK-'iaca. a
0CHOBHy Macy MHHe mohokjihhh~hh nnpoKceHH. cTaK.no. MeTa.iiHMHH MHHepaji h peTKO njiarHOK.nacH Cajp>Kaj
r.naBHHX ejieMeHaTa noKa3yje na cy 6a3aliTH aliKajiHor. BehHHOM KajinjcKor KapaKTepa. Ojihoc Ar'.Alw v moho-
kjihhhmhhm nHpoKceHHMa yKa3yje Ha cTBapaifce npn ycjioBHMa bhcokhx flo cpeflibHX npHTHcaKa Ha ochob\
xeMH3Ma nHpoKceHa VTBpheHO je jia cy ohh HacTaliH na TeMnepaTypH 95U-10UU°C.

Km ibc pcni 6a3aliT. mohokhhhhhhh rmpoKceH. o.hhbhh. iuiarHoicriac. xeMHjcKH cacraB. nocneToproHCKa crapoc-r.

CTena. Ha njiaHHHH PyjiniiKk oBe CTene cy nabeHe na Tpn JioKajiiiTeTa: y 3aceoKy Bacnhn
(cejio MyTait), 300 m jy>KHo oji KOTe Jiiuia (552 m) h vy ii3BopiimTy LlliuionajcKe peKe.

3a padliiiKy oji ocTajinx ByjiKaiicKHX CTena na PyjuiHKy, 6a3ajiTii cy h Man.e 3acmryn-
Jbeiin h Maite npoyHaBaHH (Dimitrijevi¢, 1938; Tepsnh ii MiiJiojKOBiih, 1967). Y
obhm pajioBHMa onncaH je HjHxob iioJio~caj na Tepeny, jiaTe cy MiiKp0OCKO0iiCKe KapaKTe-
pncTiiKe rjiaRHH,x cacTojaKa h xeMiijcKe aHajiioe CTena.

T okom H3pajie OciiOBHe reojiomKe KapTe 6a3ajiTH ce noMHii.y, ajm He Bnme nero
mTO ce jio Tajia o itiiMa 3Hajio. Ha KapTii ohh cy npeflCTaBJbeHii Kao Majia nojaBa y
KBapijlJiaTHTHMa JiaMnpocfiHpcKor xa6irryca, iiito ne ojiroBapa h.hxobom cTBapnoM iiojio-
PyjIHHK ~eTajbHHje cy o6pa})HBaliii Jovié¢ (1989,1990, 1992) hJovanovi¢ (1995).

JoBiih je npoyuaBao noBpmimcKO pacnajian.e 6asaliTa, npiiKa3ao nolio>Kaj h pac-
npocTpaiteH ,e Tpii nojaBe obiix CTeHa y cejiy MyTaH,, j*eTajbHo je oirncao ocTe».aK Kojn

Khctht*t HMC fLfl,. EyjieBap BojBone MHuiHha 43. Eeorpafl
PyflapcKo-reojiomKH i}>aKy.nTeT. 'BvuiHHa 7. Eeorpafl.
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Vcona'ja. j*ao je flerajban iieTporpatj*cKH oiihc h xeMiijcKH cacTaB rliaBHiix MHHepajia,
Kao h xeMiijcKe analJiH3e CBe>Ker h pa3JiHHHTo pacnaHHyTor dasajiTa.

Joviinovi¢ (1995) je ;ieTaji.no HcmiTHBao neTpojiouiKe h neTpoxeMiijcKe KapaKTe-
pi-icTHKe 6a3ajiTa PyjjiuiKa h KonaoHHKa.

Y30PUH H METOfIE

| epeHCKHM Hcipa>KiiBaii>eM jieTajbiio cy nciiHTane nojaBe 6a3ajiTa Ha Pvjihhkv, npHKyn-
na’iajrra pabena cy Kliacii'imiM HOCTyiiKOM y xeMHjcKoj JiadopaTopnjn Mncmnymra MMC H3
Beorpajia. XeMiijcKH cacTaB Miinepalia ojipefjHBaii je noMohy elieK'ipoHCKe MHKpocoHjie
ARL-SKM Q. CBaKo ipno aiiajiH iiipano je y ipn jjo neT Ta'iaKa, a 3a cacTaB 3pHa y3era je
cpejin.a lipejiiioc'i’ ii3 cbhx Mepeiba. OBa HcriHTOBaH.a cy ypal)ena y National Museum of

Natural Histon - Smilhsonian Institution (W ashington).

(»aia.n y 3ace«KV Haciihii

M sjiaimn 6a3ajiTa ce najia®e 100 m hciiojj nyTa Kojn ce npy>Ka rpe6enoM npeKO KOTe
Jlima. iariiM v inBopnnmoM jjejiv Nn0TOKa Kojn «re'ie Kpo3 MyTait Ka ceBepy (iiotok YcoBa-
ii3jiaiiKa hciiojj nyTa Kojn ce npvaca npeKO kotc Jinna jecy oko 2x3 m, a BHCHHa oko 2 m.

Ha iipeiJiejmoj KapTH (cji. 1) npHKaiane cy CBe Tpn nojaBe Koje je onHcao joiu D im i-
Iri jevic (1938). Bjiokobh Kojn ce najia3e 300 m jy>KHO oji KOTe JImia BepoBaTHO npimajjajv
H3jiiiBy y 3aceoKy Bacnhn, na cy TaKO h npHKa3aHH Ha Kapni. HajBeha nojaBa oji h>hx jecTe
ona v 3aceoKy Baciihn. Ibeno npocTHpaibe je oji kotc Jlima (552 m) jjo icBopHiriHor jiejia no-
roKa Kojn ie'ie Kpo3 Myrarb Ka ceBepy. Ha HeKHM MecTHMa, y ropibeM j(eliy iioTOKa koh-
raKT inMebv ropH,oMiionencKir\ cejjHMcnaTa, Kojn Jie>Ke iiciiojj, h 6a3ajiTa jacno je BiijiJoHB.
I la'iim iu)jaBJbHBaiba 6a3alinie CTene y H3BopHumoM jiejiy noTOKa n ojmoc npeMa cejuiMeii-
riitMa vKasyjy jia je i\) ’iejio 6a3ajiTHor iruiHBa kojii ce iy, Ha Toiiorpac*cKH HajHH>Koj laHKH,
H 3aBpinaBa. To ina'iii jja je 6a3ajrraa JiaBa reKlia npeKO Beh c|)opMiipaHor pejbec}>a, oji naj-
Birme ‘'ia'iKu, ner*e oko KO'ie JInna, Ka iicroKy, ojihocho ceBeponcTOKYy.

>Kmia jje6jbime 5 m Koja je iipona”ena y caMOM nyry, npaBua npy»<aiba JJ3-CCH
(Tep'uih h MiiJiojKOBnh, 1967), H3jjaHiiH hciioj; nyTa h 6jiokobii 300 m jy»cno oji
KOTe JImia BepoBaTHO MapKHpajy jiobohhh Kanaji (cji. 1).

Ba”ajiT y 3aceoKy Baciihn je TaMiiociiBe n ijpne 60je. Ha oTKpHBeHHM H3jjaiiijHMa je Ma-

jniTCra, iio 'ieMV je jejimiCTBeH, jecre ix>jia ce y myiiJbHiiaMa y jjejiiiMH'mo iicnyibeHHM MaH-
uojiaMa noiieKaji najia iii cf)Jiynjj. OBa nojaBa je KoncTaroBana koji jieJiOBa creHCKe Mace kojh
iiHcy jiiipeKTiio H3Jio>KeHH iioBpniHHCKHM yTHH,ajHMa. Y kojihko npelioMOM 6yne 3axBaheHa

neiipaBHJian, juicKOHjiajian, peTKO n BpeTCHacT o6jihk.
MiiKpocKoncKiiM iiciiHTHBaibeM je yrBpbeno jia cy y3opiin 6a3ajiTa npii6jiH»ciio hc-
ror MHHepajuior cacraBa, a H3BecHe pa3lJiHKe ce jaBJbajy h y cajip>Kajy MaHj"ojia.



HeTpojiomKe n reoxeMnjcKe KapaKTepncTHKe TepunjapHHx 6aM.HTa PyflHHKa (Cponja)

Jlerenna (Legend):

V  HOBOfIHH Kana.li (supply channel)
# CMep Tt)Ka .'iaBe (dijection of the lava flow)

3 - Ga3alIT (hasalt)
O MecTo y30pKOBai-ba - 6poj aHaTiM3e (site of sarnple - number of analvsis)

Cji. 1L KapTa6a3alJiTHor M3HHBa y 3aceoKy BacHhH h H3BopHuiTyllIHJionajcKe peKe.
Fig. 1. Map of basaltic flovv in the Vasiéi harnlet and the spring of the Silopaj river.
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Ofl cjieHOKpHCTHJia 3acrynibeHH cy moiiokjiiihhhhh impoKceH, ojiiibhh h njiarno-
Kliac. OcHOBiia Maca npeoBliabyje ii iben cajipacaj Bapnpa oji 76 flo 87%. Msrpafjena je
o/i MHKpojiiiTa unpoKcena, BeoMa ciithhx 3pHa MeTajiiiHHor MHHepalia (<0,02 mm), a
cacBHM peTKO ce 3ana»<ajy mhkpojihth HliarnoKJiaca. OrpyKiypa je XHnoKpiicTajiacTO-
-nopcjinpcka ca elieMeiiTHMa rJioMeponopc{)HpcKe h KyMyjioc]3HpcKe.

MoiioK.miiii'llill impoKeccii. fteroB cajip>Kaj Bapnpa oji oko 2 flo 12 %. JaBJba ce y bhjiv
XINHIHOMOpcHHIX H HIIHOM)pcjHHIX lipeceKa pa3JIHMIITe BeJIH'IHIie. HajKpyilHHjH c})eiioKpnc-
raji je jiiiMeirnija 0,4x0,5 mm (cpejiiba BeJiH'iHHa 0,24x0,37 mm). Pe3yjiTaTH xeMHjcKiix hciih-
THBaiba impoKceiia iipHKa3aim cy y Ta6ejiH 1, a ihHXOBe KpHCTajioxeMHjCKe cf)opMyjie cy:

Ha KBajipiuiaTepajinoM jjnjarpaMV 3a Kliaciicf)iiKaiinjy moiiokjihhii'ihh” iinpoKcena
(Brown. 1967) naj;ajv Y nojipy'ije jinoiiCHJia.

O .iiiiimi IteroB cajip>Kaj y ctchii Bapnpa oji 0,3 jjo 3,7%. YrjiaBHOM ce jaBJba y iiot-
nyno mipaHcc{iopMiicaiiHM cjieiioKpHCTajniMa jjiiMensnja oji 0,30x0,35 jjo 0,4x1,2 mm (cpejiiba

npojiyK PH ipanccfopMaimja ojniBHiia cy cepneHTHH h rJiHHOBHTa MaTepnja.

NiarnoKJiac. HpiicyTaH je yrjiiaBHOM Kao MHKpojuiT y 0CHOBHOj Macn, a BeoMa peT-
KO y lieillTO Kpyilll[HijHM MIIKpOJIHTIIMa - MIIKpOCJieilOKpHCTallHMa. Y HCKHM lJieJIOBHMa
H3JIHBa MIIKpOCKOIICKII ra je TeillKO pa3JIIIKOBaTH OJI lipHTKaCTHX MHKpOJIHTa mipOK-
cena. .lovi¢ (1989) jiaje aHajiH3y HJiariioKJiaca ca ocTeibaKa oko 100 m hciiojj nyTa Kojn
bojiii npeKo Ktrre Jlima Ka MyTiby. XeMHjcKii cacTaB iuiarHOK Jiaca iipHKa3aii je y Ta6elin
1 (anajni3a 8), a iberoBa KpncTajioxeMiijcKa cj)opMyjia je:

(1 02 K 0.02M S 0.02F e 0.04 A1l.,66S *2.20 ».00
AlIOpTHT =76,6 %
Aji6ht =214 %
OpTOKIiac =20%

IlpeMa jio6njeiuiM pe3ViiTa'niMa iiJiarnoKJiac ojjroBapa 6ri'roBiiirry, urro ce nojjvflapa ca
ilopMa iHBHHM cacTaBOM na ocnoBy xeMiijcKe aHajiH3e cTCHe (oko 74% anop'nrra).

iMcia.iii'imi Minicpa.i H>eroB cajipacaj Bapupa oji 0,2 jio 0,5% . JaBJba Ce y BeoMa
CHTHIIM lieiipaBIIJIHHM 310 XHIIJ(HOMOpcHHIIM HpeceUlIMa y OCHOBHOj MaCH. PaBHOMepilO
je pacnpmeH cBVlia y CTeHH. PeTKO o6pa3yje Maiba HenpaBHJma HaroMHJiaiba jiHMeii3nja
najBHiiie jio oko 0,09x0,15 mm.

CeKuviiJiapim Miiiiepa.iiii. JaBJbajv ce rJimioBHTa Marepnja h cepnenTim, N to Kao
upojlVktm TpaiiccliopManHje ojiiiBiina. O ciim hyix, y ociioBiioj Macn jaBJbajv ce Maaa Ha-
roMiuiaiba Kajinina Koja cy yniaBHOM HeiipaBHJiiior 06jiHKa h pa'iJiH'mTe BeliHmine. Ca-
jip>Kaj ceKVHjiapHiix Miinepalia Bapnpa oj; 1,1 jjo 3,4%.

M aiij*o.ie. Cajip>Kaj Manjiojia y H3JiHBy y 3aceoKy Bacnhn Bapnpa ojj oko 1 jio 9,4%.
IlajrtacTviubeHHje Cy na Oc'reibaKy, Ha iiajjHHii 100 m hciiojj nyra Kojn bojjh npeKO KOTe
Jimia (552 m), saTiiM y jiecnOM KpaKy noTOKa Kojn Teue Ka ceBepy (Ka JI,06p0K0BHYy).
MimepaliH Kojn najliemhe iicnyibaBajy Manjiojie jecy Kajui,iiT, xjiopHT, 3eojuiT (aHali-

V3opiliiMa 6a3ajrnie Crene ca oc'reibaKa.



neTpojiouiKe mreiixeMMjcKe KapaKTepncTHKe repnnjapHHX Ga'ialiTa Pvjuihkh ((‘ponja) 3"3

Kccho.Hith. HajBehH cajip>Kaj KceHOJiHTa (2,1%) KOHCTaTOBan je y ceBeponcTOMHOM
flejiy HiJiHBa 6a3aliTa y BacHhiiMa. YrjiaBHOM cy HenpaBHJiHor, yrjiacTor o6jiHKa h paum-

3ana>Keii je KceHOKpncT iuiarHOKJiaca y hctom y3opKy, Kao h y y3opKy jy>KHo oji kotc JImia.
CacraBH 0KO0JiHe h no/iHHCKe cTene, Kao h CTeneH HarproKeHocTH KceHOJiHTa, noKasyjy jia hx
je JiaBa 3axBaTHJia 6jiH3y noBpmniie hjih iia noBpniHHH.

Tabejia 1. AHalJiH3e noMohy elieK TpoHCKe MHKpoeoHfle MHHepalia H3 Oasa.rrra Pvuhhkh
Table 1. Microprobe analysis of ininerals of ba.salts from Rudnik Alt.

Mineral Pyroxenes Olivines Plagioclase
Comp No. 1 2 3 4 5 6 7 8
Si02 52.6 52.35 51.55 52." 52.7 40.49 41.94 50.00
Tio2 0.6 0.6 0.87 0.7 0.5 0.04 0.0 0.12
N\i2o, 3.7 2.64 3.47 2.9 2.8 30.62
Cr2, 0.28 0.04
FeO* 5.6 5.15 5.55 4.8 4.6 11.35 11.18 1.05
MnO 0.1 0.13 0.21 0.2 0.1 0.2 0.17
MgO 16.0 16.0 1551 15.8 16.0 46.64 46.70 0.03
CaO 21.3 22.48 22.66 22.8 22.7 0.29 0.23 13.95
Na20 0.2 0.21 0.3 0.3 0.01 0.01 241
k 20 0.02 0.04 0.44
p20< 0.06
v 100.1 99.63 100.03 99.62 99.7 99.02 100.27 99.02
Number of ions on the basis of FeO* total Fe as FeO
6(0) 4(0) 8(0)
Si 1.92 1.93 1.90 1.94 1.93 1.01 1.02 2.2
Alv 0.08 0.07 0.1 0.06 0.07 1.66
AIM 0.08 0.04 0.05 0.06 0.05
Ti 0.02 0.016 0.02 0.02 0.01 0.01 0.008
Cr 0.009 0.003
Fei+ 0.17 0.16 0.17 0.13 0.14 0.24 0.23 0.04
Mu 0.003 0.004 0.01 0.006 0.003
Mg 0.87 0.8'7 0.85 0.90 0.87 1.73 1.70 0.023
Ca 0.83 0.87 0.90 0.87 0.89 0.01 0.69
Na 0.01 0.01 0.02 0.02 0.21
0.001 0.02
P 0.002
rag—value 0.78 0.79 0.80 0.81
AlIV/AIN 1.0 0.57 0.5 1.0 0.71

JlereHfla (Legend): 1-2 Vasiéi, 3. Lipa, 4-"" Silopaj, 8. Vasi¢i (Jovié, 1989)

ha”ajn kojj kotc Jlnna (552 m)

Ha JioKajnrreTy 300 m jy»nio ojj kotc JInna 6a3ajiTHa CTCHa ce jaBJba y bhjjv 6ji0KOBa
Ha noBpiiiHHH 0J( oko jejjHor apa. MaKpocKoncKH, CTena je CBe>Ka, TaMHOcHBe 60je ca pe r-
khm MaHjjojiaMa h niynjpHHaMa. Ha npejioMy je jejipa h KOMiiaKkTHa, a npelJioMHa noBpiiiHiia
HOjiyuiKOjbKacTa. IlpeMa hckhm pe3yjiTaTHMa cfiH'iii'JKOMexaHH'iKiix HcnHTHBaita CTCHa je
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bhcokc MBpciuhc h iBpjjohe. Cnafla y rpyny tciukhx h iycxnx ctchckik Bapnjeiera na urra
VKaiviv Majia nopoiiiocT h ymijaH>e bojic (< 1% ).

ojihbhh. OcnoBna Maca je cacTaBJbena ofl cTaKlJia, MeTajiii'inor Miinepajia, MiiKpojiHTa iiJia-
rnoKJiaca n rmpoKcena. H>eii cajipacaj je oko 74%. CTena HMa xiinoKpHCTajiacTO-iiopc}DiipcKy
cipvKTypy.

VIdiioK.imiii'imi mipoKceu. FberoB cajjp>Kaj je oko 18%. JaBJba ce y BHjiy chthiix n
BejiHMHHe najBiime jjo oko 0,36x0,70 nim. Cpejjiba Bejin'iHiia je oko 0,15x0,34 nim. H aj-
'iemhe cv xiiiiHjuioMopcj)HH, a neKajj h iipaBiiJiimx HiTaimhacTiix cliopMH.

XeMiijcKH cacraB KJInmonnpoKceiia npiiKa3an je y Ta6ejm 1 (aHaliirja 3). theroBa
KpncTajioxeMiijcka CjiopMyjia jje:

(0.05 @ e017'n 0.01°80.85Va 0.90M) QAL X A" 1190°0.10 200" 61D

llpeMa noJio)Kajy na Kiiajjpnjia'repaJinoM j:injai paMy 3a KliacncJjiiKannjv MOHOK;|rrimiHHiix
impoKceHa (Brovvn. 1967), impoKcen ca JioKaliHTeTa JInna npmiajia jjnoncH fl-xejien-
6epi htckom iiHdy n najra y nojbe jmoiiCHjia.

O.uiBiiii. JaBJba ce Kao cjicnoKpncTali 11 na ocnoBy iiciiiriniiaH.a MojrajiHor cacTaBa
iberoB cajip>Kaj hhiocii 2,5 %. Tep 3iih ii MiiJiojKOBiih (1967) naBojre j*a npeMa on-
ir'iKHM MepeibHMa (2Vvx = 86- 96°) oflroBapa ojiiiBimy Kojn caflpacn 7-28 % Fe2Si0 4.
Ilpn namiiM HcmrniBaibHMa cbok ojihbihi Hiije nponatjen. lipeceHii TpaiicciDopMiicaHHX
I laj'iemhe rpaHccj)opMaHiije cy y cepneHTHH, MeTajiirami MiniepalJi h xjiopiiT.

Il.iarnoK.iac. JaBJba ce yuiaBHOM y ocnoBnoj Macn y BHjiy cna5o H3fliic|)epeiiniipaiiHX miik-
pojiirra. OirnriKa npoyiaBaiba cy noKa3alia jja iuianioKJiac caflp>KH 60-65 % anopnrrcKe KOMno-
nciriv nrn) fm ojiroBapajio jiaépajjopy (Tep 3irh h MiiJiojk OBnh, 1967).
iihm npeceiriiMa y ocrioBiioj Macn. flpojiyKTH TpanccfiopMaunjc Hiicy npricyTHii. HajBehe
3pno je jniMen3iija 0,03x0,04 mm.

Oji ceKyHjjapmix Miniepajia 3acTyiiJbeim cy rjiimoBHTa Marepiija h cepneHTHH Kao
npojiVKTH TpaHccj)opMamije ojiHBinia.

Fia3a.iT na ii3BopiiiUTy Ulu.ionajcKe pene

Oko j(Ba KiiJioMe'ipa jy>Kiio ojr kotc Jlinia (552 m) najia3H ce ii3BopiimTC UliuioiiajcKe
peKe (tjb. MrpvTimoBnha H3Bop) y npnoj 6a3ajinioj c'i'eiin. npeKO 6a3ajiTa Jieacn cnoj,
jie6ji>HHe oko 3 m, ojr MemaBHiie impoKJiacrH'inor n MaTepHjalia okojihhx crena. Y ibeMV ce
uma>Kajy cjiparMenni (npe'iHHKa 5-10 cm) alieBpojiHTa, iiecKOBMTILX alieBpojniTa, HSMeibe-
iiilx 3eMJbacmx MaTepujalia HajiHK na uubaKy, rrrjj Hpyhn y3 japyiy, 6a3ajiT ce ry6n nouie
1(X)-150 m H3 ibenoi jma, a nojaBJbyjy ce necKOBH h niinie. ropibcr MHOHena. / l,aJi>e MO>Ke ce npa-
nrni v JieBoj 06aliii ripn caMoj iioBpiUHini Tepena, a Hakoii 20-30 m Hecraje nojr xyMycmiM cnojeM.

Jlyieibe 6a3ajrra je rienpaBHJIHO j~o iice~flonjioHacTO. Ba3ajiTiia CTena je jejipa h
acJranaTH'iiia, a peTKO ce Mory 3aiia3HTH nemTO Kpymuijn cj)eiiokpHCTajiH OJiHBiuia. Ilo -
neiAe na cbokcm npejiOoMy jaBlbajy ce 6ejuiiacTii KcenojniTH iienpaBHJiHiix jjo
(OKpyi JiacTHX o6jiiiKa, npe'iHHKa j*o 3 mm.

()ji cjrenoKpncralia Haj'ieiuhe ce jaBlba mohokjilihii'hiii HiipoKceH, ojihbhh je “narno
iiojrpeheimjii, a HliaiTioKJiac ce 3ana>Ka BeoMa peTKO. OcHOBiia Maca (oko 80 % crene)
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H'j pabeiia je oji upeoBJiat)yjyhcr CTaKlJia, MiiKpojiHTa moiiokjiiihhmhoi’ nnpcheHa I\/DTajn-pi—
cnopejjHor MuHepajla. CTena HMa xiniOKpncTajiacTO-ii0pcDHpcKy cipyKTypy.
MOHOKI11IHHVHI iiiipchcn IberoB cajip>Kaj Bapnpa on 12 30 16 %. JaBJba ce Vv bhijv
XeMHjcKH cacTaB KliiinoiiHpoKceiia anKaSan je y Ta6eJ|H 1 II)||x0||e Kpncrajlo-
xeMHjcKe (jjopMVJie cy:

(A10.0Ji002Fe”~3 M g0.9C a0.,7N a002)200(Sil,4A100J2000 » (aHaJIH3» 4)

(A10.0570.0170 MM t00.87C a 0.X9"Sa 0.02 Vil« ( ~ .93A 10.07 ~.00"¢.00 (aHCiJIH 3¢l 5)

M je/iaH h Apyrn nnpoKcen npmiajiajv Jinonciiji-xejjeii6eprirrcK()M Hiidy. lla Kiiaji-
pnjiaTepajiHOM fliijarpaMy (Brovvn, 1967) naflajy y nojipyHje jjHoncnjia.

O.iiiBHH. IbeioB ca/jp>Kaj Bapnpa 0jj 0,5 j0 3,0 %. JaBJba ce y xiniiijinoMop())iiiiM 1 iijjiio-
Mop”~HHM npecerpiMa BeJiH'iHHe oji 0,2x0,6 jjo 0,7x1,7 mm (cpejjH,a BejiHMHHa 0,5x0,9 nini).
YrjiaBHOM je CBe>K a jaiuba ce h 'y jieJiHMii'iiio "ipaHC(|)opM7icamiM (j)eiioKpiicTaJiHMa. HpojjyKT
ipana[:opMamije je cepneimiH, peTKo 1 rjiimoiiiriX)-n«i>KbeBirra MaTepiija. XeMiijcKii cacTai?
ojiiniiniM npHKa3an je y Tabejm 1 (anajiH3e 6 117). H)iixoiie KpncTajioxeMnjcKe (}50pMyJie cv:

(Ms Fegofanoidi oo ~ORE TETT =874 %  HaliH3a6

OajaJiH =121 %
(Mgl70F e ; ;)1935:,2040 Oopt?jrepiiT =88,1 % aHajiH3a 7
OajajiHT =11,9%

fLiarnoK.iac ce jaBJba BeoMa peTKO. YrlJiaBHOM cy to npiiTKacTH npeceun vjejjna'ie
iie BejiHMHHe. ;l,iiMeii3Hje Bapnpajy oj* 0,01x0,09 j(o 0,04x0,2 mm. nojiiiciiHTe'ni'iKe 6jim3-
He jiaMejie cjiaco cy pa3BiijeHe

MeTajiimmi Miuiepaji je cnopejjan cacTojaK h najia3ii ce y BeoMa chthhm ipimMa
pa3JiHHHTIix 06jiHKa. PaBiioMepiio je pacnopei)en cByfla y ocH()BHoj Macn. PerKo rpajjii
HenpaBHJiHa HaroMHJiama. PberoB cajjp>Kaj Y ctchii je oko 0,5%.

CeKyn,iiapiiii Miiiiepa in cy BeoMa peTKii h jaBJbajy ce Kao npojjvKTii rpaHc”op-
Mannje (JieiioKpHcrajia ojiHBima n nnpoKceHa. TO cy cepiieHTim 11 xjiopHT. Pei KO ce 3a-
H>eHe XJI0pilTOM.

KcellOKpllcra nil VrjiaBiioM cy to 3pna Kiiapija HenpaBHJiHor vrjiacTor ofijiHKa

llpeMa MojjajiHOM HC|n|THBaH>y H>HXOBa 3acTyanenocTJe < 1%.

XeMH3aM «ua.n a

AnaliH3e 5, 7h 10 cy npey3ere oji jipvrnx ayropa h iipiiKasane cy pajjn nopeljeiha.

Cajip*'aj ciuiiiHHje y 6a3ajiniMa ijana Bapnpa oji 44,24 jip 47,15 % Heurro Behn
npHcycTBOM Beher 6poja KceiioKpiicTajia KBapua. Y H.HMa je VTBpbeno h npHcycrBo nopMa-
THBHor KBapHa. AnaJiH 3a 2 npejjcTanjba 'iv(f) 6a3ajiTiior cacTaBa, kojll ce ojuiiikKvje hh>kiim
caflp>KajeM cmiHHiije, MarHe3iije, Kajinnje h HaTpnje, a noBHiiieHHM cajjp>KajeM ajiyMnmije.
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Pe'<ylJiTamra \eMnjcKiix ncim iniian.a ctchh yKa3yjy h na npoMCHJbHB cTenen ajrrepannje
ivojn je ir<paaceii ojiiiocom Fe-D/Fe0 h caj(p>KajeM BQOJiaTHJia. Canp>Kaj C02h3Hoch jio 1.81%,
a cajip>K;ij Beiane bojic Bapnpa Y LimpoKOM HHTepB3Jiy - ojj 0.41 jjo 4.40 %.

Taoe:ia 2. XeMnjcKe ana.nH3e oa'iajrra PyflHHKa.
lahle. 2. Cliemical analysis of basalts frorn Rudriik Mt.

1 2 3 4 5 6 7 8 9 10
Si(), 4424 40,26 4438 46,28 4540 44,67 4567 47,15 4595  44.28
1io, 0,2 0,86 068 0,72 1,30 0,55 0,54 0,80 0.78 0,65
AU). ror 17,91 15,63 11,91 16,85 1394 1312 1558 13,94 14,95
le,(). 3.39 5,14 429 729 3,65 5,06 6,12 4,54 4,85 4,65
1e0 5,59 6,31 5,30 5,09 3,01 5,23 6,21 5.23 5.16 4,25
MnO 0,15 0.14 0,15 0,18 0,18 0,13 0,03 0,20 0,12 0,25
Mg() ".96 ' 86 7,96 8,09 8,97 9,90 9,86 8,48  10.10 8,92
ca0 10.93 m 1121 10,68 11,22 10,79 10,18 10,11 9.79 9,83
Na.O 1,38 0,81 1,46 1,69 2,45 2,00 2,04 2,11 3,45 432
K,0 2,00 2,00 1,80 0,84 1,69 1,11 1,82 0.85 0,91 136
p,0« 0,41 0,28 037 0,57 0,62 0,47 0,73 0,64 0,60 0/2
ILO* 2.-7 4,40 364 425 1,69 3,83 2,81 3,63 2,98 0,41
ILO 2,61 439 2,11 0,69 1,06 1,61 0,69 0,94 0,86 4,21
co, 0,61 1,68 1,18 0,32 1,81 0.29 0,00 0,55 0,11 0,63

I'r1 99,93 100,15 100,16 99,50 99,90 99,58 99,82 99,81 99,60 99,83

.lerenaa (Legend):
1. OeTeH.aK Ha nanHHH. -iaceoK BacnhH. ceJio MyTaH>.
'ITie outcrop on the slope. Tlie Vasi¢i hamlet. The Mutanj village.
2. llpeceK nv'ra n inrroKa Ha naj(HHH. 3aceoK BacHhn. ce.no MyraH>.
Ilie cross of road and stream on the sloj®e, The Vasi¢i liamlet, The Mutanj village.
i H3BopnmTc no'roKa Hcnoji rpofljba. 3aceoK BacHhn. cejio MyTaH>.
A( llie spring of stream below a cemetery, The Vasi¢i hamlet. The Mutanj village.
4. Mcnofl KBapH.narHTCKor ocTeitaKa. 3aceoK Bacnhn. ceno MyTarb.
Below cjuaitz latite outcrop, 'llie Vasi¢i hamlet, The Mutanj village.
S OcreH.aK Ha iiajtHiui. 3aceoK BacHhH. cejio MyTan. (Jobhh. 1989).
'Ilie outcrop on the slope. lhe Vasi¢i hamlet, The Mutanj village (Jovi¢, 1989)
6. 3011 m jv>KHo on KoTe Tnna (552 m).

300 m soutli from the Lipa jjeak (552 m)
7. lia'ia.HT ca JIHiie (Tep3Hh h Mn.TiojKOBHh. 1967).

Basalt from l.ipa (Terzi¢ and Milojkovi¢, 1967)
8. T ho HOTOKa hciioa ocreH.aKa. H3BopHUiTe UlHJionajcKe peKe.
‘Ihe srreain bottom below the outcrop, llie Silopaj river.
9. ClcrertaK n'inaji n3Bopa. H3BopnmTe UlHnoriaicKe peKe.

Ilie outcrop above the spring, The Silopaj river.
10. Liaiajrr n:t ILIHJionajcKe peKe (Tep3Hh H Mn.nojKOBHh. 1967).

Basalt from the Silopaj river (Terzi¢ and Milojkovi¢, 1967)
fIHCKYCHJA H 3AKJI>YHAK

MaKO pe3yjrraTH xeMHjcKnx HcnHTHBaiba noKa3yjy jia je caj*p>Kaj yKyiiHHX ajiKajinja
niiiak, Behmia aHajm3npaHHX y3opaKa naj*a Yy nojte ajiKajiHHX 6a3ajiTa, a MaH.H 6poj vy
nojbe 6a3ajiTa (cji. 2). JejjHiio je y3opaK 6a3ajiTCKor my<t>a H3BaH j*njarpaM a.



neTpojiouiKe n reoxeMMjcKe KapaKTcpncrnKe TepunjapHHX 6a3a;iTa PyflHHKa ((‘piinja) 3-n

H3pa3HTa flOMHHanHja KJinHomipoKceHa y ojuiocv Ha ojihbhh, Kao h bhcokc Bpejmoc iT
AIM Allvy KJiHHonHpoKceHHMa (0.5-1.0) roBope o cn5apaity npn bhcokhm npHTHCHHMa. Ha-

HMe, npeMa Aoki & Kushiro (1968) h Wass (1979) bhcokh o”hoc AITWALIV (0.63—.(X)
yKa?yje Ha KpHCTajiH3aiyijy y yclioBHMa bhcokhx npHTHcaka. 1lo xeMH3My oju 0Bapajv jih-

12

(
35 45 55 65 75
Sio (%)
JTeren/ia (Legend):
V - Ba3aliT H3 saceoKa BacahH
Basalt from hamlet Vasici
- BasaliT H3 H3BopHiiiTa IlIHJionajcKe peKe
Basalt from Silopajska river spring
'f - Ba3ajiTH3 3aceoKa Bacnhn h H3BopHiuTa IlIHJionajcKe peKe
(Tep3Hh h MnjiojKOBHh, 1967)
Basalt from hamlet Vasi¢i and Silopajska river spring
(Terzi¢ and Milojkovi¢, 1967)
O - BasajiT H3 3aceoKa Bacnhn (JoBHh, 1989)
Basalt from hamlet Vasi¢i (Jovié¢, 1989)

Cji. 2. (Na20+K 20)-S i0 2 KJiacn“HKamiotiH AHjarpa.M 3 ByjiKaHCKc crcHe (npeMa Cox et al. 1979)

Fig. 2. (NajO+Ko0j-SiO” classification and nomenclatuie diagrani for volcanic rock (modified fnrmi Cox et ak 19"9).
oncHfly ca cpeflibe bhcokom mg-Bpejiiioiiihy (0.78-0.81), Koja yKa3yje Ha cjiabnjy
clipakqHOHanHjy. TeMiiepaTypa KpHCTajiH3agnje flHoncHfla je, npeMa flHjarpaMy Kojn cy
npefljio>KHJiIH Boyd & Nixon (1973), H3Me"y 950-1000 °C (cji. 3).
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Ca"p>Kaj cf)opcTepHTCKe KOMnoHCHTe y ojiHBHHHMa ca H3BopHHiTa IlIHJionajcKe pe-
Ke je 87.4 h 88.1%. Ohh cy no cacTaBy Haj6jiH>KH ojiHBHHHMa H3 nepnjjoTHTa Jiep30JiHT-
ckc h xapu6ypriiTCKe 30He ijeiiTpajiHHX h yHyTpamH.HX JJ*mapHjia. IlpeMa HaiHHy no-

Cn. 3. .1Jeo KBaApn.naTepa.nnor jinjarpaMa (Boyd and Nixon, 1973) 3a MOHOKHHHmHe nnpoKceHe PvjiHHKa ca
TeMnepHTvpaMa KpMcramsaiiHje.

lig. 3. A pait of cjuadrilateral diagi'am (Boyd and Nixon, 1973) for monoclinic pyroxenes of Rudnik witii
temix;i'atui'e of Srt'stalization.

M umuijaJiHH MaiMa Koja je jiajia py!imniKe 6a3ajiTe norn'ie ii3 fly6ima Koje cy
ojmcKe j(y6imaMa H3 Kojnx uojje nopeKJio Jiep30JiiiTCKH yjiTpaMacJ)HTH Jl,rmapHj(a h Bap-
jiapcKe 30tie. Ila noBpmimy je j(ocnejia 6p30 y3 MHHHMajiHy KOHTaMHHamijy h cJ)pakKi],iio-
Haniijv. 1la TeKTOHOMarMaTCKOM jjHCKpHMIiHaii;nOHOM jjnjarpaMy (Pearce et al. 1977)
Oa~ajiTH PyjiiniKa ojjroBapajy 6a3ajiTHMa OKeancKor rpe6eHa, a caMo jejiaH y3opaK najia
v liojbe 6a3ajrra oKeancKiix ocTpBa (cji. 4).

Ochm Tora, 3iiaTHO Beha 3acTyiut,eHOCT MiiKpoc|eiioKpHCTajia nnpoKceHa y ojniocv
na ojihbhh, cajip>Kaj h Ha'iirn nojaBJbHBaita cacTojaKa, pa3JiHKe y xeMH3My nojeflIHHHX
c"ichckiix BapHjcTcra y cajjp>Kajy cHJiimnje h aliKajinja, yKa3yjy Ha npo”ece Meiuaiba h
hc 6ii hx rpcé6alio iipHiuiciiBaTH Koui'aMiinauHjn hjih ())paKkUiionaijHjH. HajBepoBaTHHje
miBoy jniKBiijiyca. OraKlJiacTa n xiiiiloKpHCTajiacTa ocHOBita Maca obhx CTeHa yKa3yje jia
ce jiaBa BeoMa 6p30 xjiajiHJia. Epynu,Hja je, no cBeMy cyjiehn, 6mia clJjpeaTOMarMaTCKor
KapaKTepa.



neTpolJiouiKe n rcoxe.MnjcKe KapaKTepHeTHKe TepuMjapHMX Ga'iHJiTa Py;[liHKfi (Cpfinja) 3"9

0] crapocTH pyuHHHKHX Gaiajira nncao je Anl)ejik OBHh (1956). Oh je cBpcTao 6a-
mjaJiTHH ByjiKaHH3aM y ’ieTBpTV, iiocj[ejiihy (f>aiy ByjiKaHCKe 3kthbhocth ropiboiumoHeH -
cko—HejiyBiijalJiHe crapocTH. O CTapocTH h r[ia3aMa Tepnnjapnor MarMaTH3Ma Ha npoc-
Topy Harne seMJbe jieTalbimje je nncao Karamala (1962). Oh je CMaTpao j(a cy npn Kpa-
jy Heoreiia, ~cjiom h y KBapTapy H36iuie Ha noBpmHHy MlJia®e MarMe 6a3ajiToiifliior cac-
TaBa. li>HXOBH fIOBOfIHH Kanajui cy 6nlie HCTe jmclioKaHHone 30He jiy>K Kojnx cy yrncKM
Bane h cTapnje IpaHojmopHTCKe MarMe, na ce 3aTo Mliane 6a3ajrron;uie crene o6hmiio
jaBJbajy iipocTopno yjipy>Kene ca flauHTo—anjie SHTiiMa.

FcOl

Cji.4. MgO- AI20 3-Fe 0t TeKTOHOMarMaTCKH ancKpnMHHauMonH nnjarpaM ‘ia 6a3a.'iTe PvfliiHKa. 1. Ba'iajiTH c;.
HeHTpHMa uiHpeH>a ocrpBa. 2. OporeHH 6a3alJiTH. 3. Ea3aliTH oKeaHCKHX rpe6ena. 4. Ba3a.nTH oKeancKHX

ocTpBa. 5. KOHTHHeHTaJiHH 6a3a.nTH (Pearce et al. 1977). Jleremia Kao Ha cjihijh 2.
Centre Lsland. 2. Orogenic. 3. Oceanic Ridge. 4. Ocean lIsland, 5. Continental (after Pearce et al.
1977). Legend is the same as in Fig. 2.

| Ipoy>iaBajyhii xpoiiojioiiik H pa3Boj TepHHjapHor MarMami3Ma y nojipv'ijv lllvMajm-
je, Pavlovi¢ (1976) 3aKJbyTyje fla je MarMaTCKH HHKJiyc y 0B0j o6jiacmi nolieo cy6aep-
ckmm epyimnjaMa ByjiKancKor nenejia y npeTopToncKHM ceflHMeHTHMa. HajBehe pa3BH-
Ke oiiaj MarMa rcKH ii,HKjiyc jiocnn ao je najBepoBarHHje KpajeM roproiia, Kajia cy finjie
06pa30Bane HajBehe Mace nnpoKiliacraHHHX CTena y lllyMajiHjH. Ayrop Jiajbe iipe nioc-
TaBJba fla je Kpaj oboi’ MarMaTCKor HHKlJiyca o6elie>Ken MaibHM nojaBaMa 6a3ajrra na
PyjIHHKy. FlpeMa iiajiacniiMa najieocjijiope ii MHKpocJ)ayHe cefliiMeHTH ropibOMHJiaHOBa'i-
Kor 6acena ojiroBapajiH 6h cjiaTKOBojjnnM eKBHBajieiiTHMa TOpTOHa.

Ha o0CHOBy Hamiix TepencKiix HCTpa»:iiBaiba yTBp~eno je NA 6a3ajiTH y 3aceoKy Ba-
CHhn Hy H3BopHmMTYy ILliuionajcKe peKe jie*e npeKo ropibOMiiogeHCKHX cejniMenarH

UencKe hjih KBapTapHe crapocTH.
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PETROLOGIC AND PETROCHEMICAL CHARACTERISTICS OF
TERTIARY IlIASALTS OF RUDNIK MOUNTAIN (SERBIA)

by
Milivoje lovanovi¢ and Vidojko lovic

Basalts were registered in three localities o011 the Rudiiik Mountain: in the Vasiei hamlet (the Mutanj
village), 300 m south from the Lipa peak (552 m) and at the source of the Silopaj river. According to
their geologic position the age of these rocks vvere detennined as posttortonian.

Basalts consist of phenocrysts of monoclinic pyroxenes, rarely of olivine and plagioclases. and the
ground mass contains monoclinic pyroxenes, glass, opaque mineral, and rarely plagioclases. 'llie coutent of
major elements shows tliat basalts are of alkalic, mostly potassic character. The ratio AIVI'ALIX in mono-
clinic pyroxenes indicated their fonnation under conditions with high to medium pressure, According to
chemical composition of these pyroxenes it concluded that they were formed at 950- 1000°C.

Ke y w»rds: hasalt, monoclinic pyroxene, olivine. plagioclase, chemical composition, calc-alkalic magma,
posttortonian age.

INTRODUCTION

In ihe Vardar zone 25 occurrences of '[‘crtiarv basaltoid rocks were established. ()n the
Rudnik Mountain these rocks were found at three sites: in the Vasi¢i hamlet (the Mutanj vil-
lage). 300 m south trom the Lipa peak (552 m). and at the spiing of the Silopaj river.

In comparison wvith the other volcanic rocks on Rudnik Mountain. basalts are less
abundant and little studied (D imitrijevi¢, 1938; Terzi¢ and Milojkovié¢, 1967). In
Ihese published articles it described their position in the field, microscopic characteristics
of their major minerals and chemical analysis.

During making of the Basic geological map of Yugoslavia basalts were menlioned.
but not more then it was known before that.-On the map they were assigned as a small
occurrence in quartz latites of lamprophvric appearance. which does not correspond to
their real position and abundance. Among contemporary investigators who studied in deta-

Institute 1IMS d.d., Bulevar vojvode Misi¢a 43, Belgrade.
Faculty of Mining and Geologv, Djusina ", Belgrade.
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ils basalts ol Rudnik Mountain it should be mentioned Jovi¢ (1989, 1990. 1992) and
Jovanovic (1995).

Jovic has been studied the weathering of basalts, their position and abundance of three
occurences in the Mutanj village. He described in details the outcrop on the slope between the
lipa peak (552 m) and the spring of UsovacCa strearn, petrographic chiiracteristics, chemical
composition of major minerals. as well as of Iresh and various vveathered basalts.

lovanovic described in details petrologic and petrochemical characteristics of basalts
from Rudnik and Kopaonik Mountain.

SAMPLES AND METIIODS

During the detailed fiekl investigations of three occurrences of basalts on the Rudnik
Mountain about 20 samples were collected. Chemical analysis of samples vvere made by
standard wet procedure in the laboratory of the Institute IMS in Belgrade. Chemical com-
position of minerals is obtained using electron microprobe ARL-SEMQ. Each grain is
analyzed in three to live points, and the chemical composition of grain is obtained as av-
erage value of all measurements. These analysis were made in the National Museum of
Natural History - Smithsonian Institution (Washington D.C.).

Hhshll in the V'Hsi¢i hnmlet

The outcrops of basalts are located about 100 m below the road vvhich stretches along the
ridge with lhe L.ipa peak. in the spring of Usovala stream (it ilows througli the Mutanj village
to lhe north. and in Ihe west several ten-meters below the quartz latite outcrop. Dimensions of
outcrop below Ihe road on the ridge are 2x3 m, and height about 2 m.

All three occurrences of basalts which Dimitrijevi¢ (1938) described are presented on
the geological sketch (Fig. 1). Blocks of basalts found 300 m south from the Lipa peak
probablv belong to the tlow in the Vasi¢i hamlet, and therefore they are so presented on the
map. The biggest occurrence of basalt is located in the Vasié¢i hamlet. It extends Irom the Lipa
pcak (552 m) lo the spring of stream which llows through the Mutanj village to the north. On
some places. in the upper parts of the stream, lhe contact between the Upper Miocene sedi-
ments lying belovw and basalt is very clear. The mode of appearance of basaltic rock in the
stream spring and its relationship to sediments refer to the head of basaltic flow ending there.
on topographical lowest point. It means that basaltic lava tlew over already lomied relief, from
the highest point. somewhere around the Lipa peak. to the east and north-east.

The veiu, 5 m thick and with SSW-NNE direetion, found at the road (Terzi¢ and
Milojkovi¢. 1967). the outcrops below the road and blocks 300 m south from the Lipa
peak probably mark Ihe supply channel (Fig. 1).

Basalt Irom the Vasi¢i hamlet is of dark grey and black colour. On the outcrops it
shows massive. amygdaloidal, spheroidal and platy slructure. Basalt from this locality is
charactcrized by uniquely appearance of fluid in partly filled cavities. This appearance is
established in parts of rock mass which do not direct exposed to surface intluence. If a
such cavity occurs during the rock fracture. then fluid spreads on the surface and evapora-
tes very quickly. The evaporation of fluid is faster than in the case of water. The content
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of tluid is low to be collected and depends on the size of free space in the cavities. 'I'he
amygdales are mostly rounded, up to 3 mm in diameter, but rare larger ones (up to 5 mm) are
of irregular, discoidal and rarely spindle-shaped fomis.

After optical investigations it vvas established that samples of basalts are of similar
mineral composition, and some differences occur in the content of amygdales. too.

As phenocrysts occur monoclinic pyroxene, olivine and plagioclase. A grountl mass &
dominant and its content varies from 76 to 87 %. It consists of microlites of pyroxenes. verv
small grains of opaque mineral (<0.02 mm), but microlites of plagioclases are verv rare. Texlu-
re is hypocrystalline-porphyric with glomeroporphyric and cumulophyric elements.

Monoclinic pyroxene. Its content varies from about 2 to 12 %. It occurs in hypidiomor-
phic and idiomorpliic fomis of different size. The biggest phenocryst is of size 0.4x0.5 mm
(the average size 0.24x0.37 mm). Results of chemical investigations of pyroxenes are presentec'
in Table 1. and their crystallochemical formulae are:

On quadri-lateral diagram for classification of monoclinic pyroxenes (Brovvn. 1967)
the studied pyroxenes are in the field of diopside.

Olivine. Its content in basalt varies from (J.3 to 3.7 %. It mainly occurs as comple-
tely transformed phenocrysts with a size from 0.30x0.35 to 0.4x1.2 mm (the average size
0.4x0.7 mm). The most often phenocrysts are of hypidiomorphic shapes, rarely idiomor-
phic ones. The products of transformation of olivine are serpentine and clay substance.

Plagioclase. It presents mainly as microlite in the ground mass. and ver> rare in
some larger microlites - microphenocrysts. In some parts of the flow it is difficult to dis-
tinguish plagioclase from pyroxene. Jovié¢ (1989) gave the chemical analysis of plagio-
clase from the outcrop located 100 m below the road leading across the Lipa peak to the
Mutanj village. Chemical composition of plagioclase is presented in Table 1 (analvsis 8)
and its crystallochemical formula is:

A 1020 04 )0k AL1.66™.2.00
Anorthite =766 %
Albite =214 %
Orthoclase = 20 %

According to obtained data plagioclase corresponds to bytownite. and il is in agreement
with normative composition after chemical analysis of rock (about 74 % anorthite).

Opaque mineral. Its content varies from 0.2 to 0.5 %. It occurs in very small irre-
gular to hypidiomorphic forms in ground mass. It uniform disseminated in therock.
Smaller irregular accumulations with size up to 0.09x0.15 mm are rare.

Secondary minerals. I'hese are clay substance and serpentine, as products of transfonna-
tion of olivine. Beside them. smaller accumulations of calcite, mainly of irregular shape and
size .occur in ground mass. The content of secondary minerals varies from 1.1 to 3.4 %.
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Amvgdales. Tlie content of amygdales in the llovv in the Vasi¢i hamlet varies from
ahout 1 to 9.4 °'i. They are the most abundant in the outcrop on the slope 100 m belovv
the road wvvhich leads across the Lipa peak (552 m). in the right branch of the stream
llowwing to the north (to the Dobrokovac village). The most common minerals filled
amvgdales are calcite. chlorite, zeolite (analcime), pyrite. as well as iluid observed only
in partlv filled amygdales in the samples of basalt at the outcrop.

Xenolilhs. The highest content of xenoliths (2.1 %) is established in the northeastern
parl of lhe flovww in the Vasi¢i. They are mainly of irregular, angular shape and various
size. The largesl observed xenolith is quartz wvith size 0.8x3 mm. Beside this. it was
lound xenocrysi ol' plagioclase in the same sample, as well as in sample south from the
l.ipa pcak. C'ompositions of surrounded and lying rocks. as wwell as the degree of corrosi-
on of xenoliths. refer to their capture near surface or on surface by lava.

Hasalt at the Lipa peak (552 m)

()n the silc 300 m south from the Lipa peak basaltic rock occurs in blocks covering the
surfacc of approximalely a hundred square meters. Macroscopic. tlie rock is fresh. dark-grey
colour wilh rare amygdales and cavities. Its fracture is solid and compact, and a fractured sur-
lace is half-shcll-shaped. According lo some results of phvsico-mechanical investigations the
rock is characterized bv liigh hardness and firmness. It belongs to the group of heavy and
dense rock types because of its low porosity and absorption of vvater (<1 %).

*\s phenocrysts monoclinic pyroxene and completely transformed olivine occur. A ground
mass consists of glass. opaque mineral. microlites of plagioclases and pyroxenes. Its content is
about 74 %. Thc rock is characterized by hypocrystalline-porphyritic texture.

Monoclinic pyroxene. Its content is about 18 %. It occurs as small and irregular
microliles in a ground mass and in larger phenocrysts wvith size up to 0.36x0.70 mm. The
average size is 0.15x0.34 mm. They are the most oflen of hvpidiomorphic shape. and
somelimes of regular sticky shape.

(‘hemical composition of clinopyroxene is presented in Table 1 (analysis 3). Its crys-
lallochemical formula is:

('~0.051\.02 ~e0-n"n 001"S 0.8 090"a 0017201 (“*1.907"0.10 X.00" f,00

According lo the position on quadri-lateral diagram for classification of monoclinic
pyroxcnes (Brovvn. 1967). pyroxene from the Lipa belongs to the diopside-hedenbergite
ivpe and is in thc lield of diopside.

Olivine 1l occurs as phenocryst and after modal composition its content is 2.5 %. On the
basis of optical measurements (2VX 86-96°) Terzi¢ and Milojkovi¢ (1967) quoted that
olivine conlains 7-28 % Fe-2Si()4. During our investigations a fresh olivine is not found. Trans-
formed phenocrvsts are mostly xenomorphic. rarely hypidiomorphic or idiomorpliic. The most
common transformations of olivine are into serpentine. opaque mineral and clilorite.

Flagioclase. It occurs mainly in ground mass as slightly differentiated microlites.
Oplical investigalions vvere shown that plagioclase contains 60-65 % of anorthitic com-
pound corresponding to labradorite (Terzi¢ and Milojkovi¢. 1967).
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()pague mineral. It occurs in very fine hypidiomorphic and idiomorphic forms in ground
mass. Products of its transfomiation are not present. The largest grain is 0.03x().()4 mm.

Of secondary minerals clay substance and serpentine are present as products of
transformation of olivine.

Basalt at the spring of the Silopaj river

About 2 km south trom the Lipa peak is the spring of the Silopaj river (so called 'I'he Ig-
rutinovi¢ spring) in black basaltic rock. Over basalt is a bed. 3 m approximately thick. consisl-
mg of mixture of pyroclastic material and surrounding rock material. lragjnents (5-10 cm in dia-
meter) of aleurolites. sandy aleurolites. altered earthy materiallike a slag. etc. wvere observed in
it. Going along the ravine, basalt disappeared after 100-150 m from its bottom and there occur
sand and clay of I’pper Miocene. Il can be follovved farther in the left side near the surface.
and alter 20-30 m disappeared under humic cover.

Basalt is characterized by irregular to pseudo-platy jointing. It is solid and aphanalic
rock. Some coarser phenocrysts of olivine are rarely observed. Somewhere on the fresh
Iracture occurs whitish xenoliths of irregular to rounded shape wilh diameter up lo 3 mm.

The most common phenocryst is monoclinic pyroxene, olivine is subordinate and plagio-
clase occurs very rarely. Ground mass (about 80 %) consists of dominant glass. microlites oi
monoclinic pyroxenes. opaque mineral. rare plagioclase and very rare mica (biotite or phlogo-
pite) as accessory mineral. The rock characterized by hypocrystalline-porphyric texture.

Monoclinic pyroxene. Its content varies from 12 to 16 %. It occurs in hypidiomor-
phic and idiomorphic shapes. Its size varies from 0.04x0.12 to 0.12x0.30 mm.

Chemical composition of clinopyroxenes is presented in Table 1. Their crvslalloche-
mical formulae are:

SMmaoe " 200** m (anal) SiS 4)

(“*0 BGNOONO.MSo«7* *0.890 RVS  BV007200 @ (*IHilySiS 5)

Both of ctinopyroxenes belong to diopside-hedenbergite series. On quadri-laleral
diagram (Brown. 1967) they lie in Ihe fteld of diopside.

()Ihine Its content varies from 0.5 to 3.0 %. It occurs in hypidiomorphic and idiomor-
phic shapes with size from 0.2x0.6 to 0.7x1.7 mm (the average size 0.5x0.9 mrn). li mainlv
fresh. but also occurs in partly transfomied phenocrysts. Its product of transfomiation is serpen-
tine. rarely iron-clay substance. Chemical composition of olivine is presented in Table 1
(analyses 6 and 7). Their crystallochemical formulae are:

<Mg,,FCC.,)L,5SiljO.,, * ]

Plagioclase occurs very rarely. It mainly presented stake-like shapes ol' unitonn size. Its size
varies from 0,01x0.09 to 0.04x0.2 mm. Polysinthetic twinning lamellae are vveak developed.
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Opaque mineral is prcsenlin very fine grains of various shape. Il is uniform disseminated
in a ground niass. Its irregularaecumulations are rare. Its eontent in the rock is about 0.5 %.

Secondarv minerals are very rare and they occur as products of transfoimation of pheno-
crvsts of oliline and pyroxene. These are serpentine and chlorite. The rounded forms like
amvgdales up lo 0.45 mm in diameter and filled with chlorite vvere rarely observed.

Xenocrysts. These are mainly grains of quartz of irreguiar. angular shape. Their size
are from 0.10x0.15 to 0.50x0.75 mm. It also found the xenocryst of plagioclase. Accord-
ing lo modal investigation their content is less than 1 %.

(’hemistrv of hasalts

Results of chemical investigations of basalts from Rudnik Mountain are presented in
Table 2. Analyses 5, 7 and 10 were taken from published articles by the other authors
and presented here for comparison.

The content of silica in basalts from Rudnik varies from 44.24 to 47.15 %. Some-
what  higher contenl of silica in samples 4 and 8in relation to other samples could be
connected wvith the presence of larger number of xenocrysts of quartz. In these samples
vvere eslablished the presence of normative quartz. Analysis 2 represents tuff of basaltic
composilion characlerized by lower content of silica. MgO. CaO and Na20. and by higher
content of alumina.

Results of chemical investigations show a variable degree of alteration of rock which can
be expressed b) ratio Fe”"O*FeO and content of volalile compounds. The content of C02
reaches 1.81 %. and lhe content of bound water varies in a broad range - lrom 0.41 to 4.40 %.

DISCI SSION AND CONCLUSION

Alihough the results of chemical investigations shovv that the content of total alkalis
loww. most of analvzed samples lie in the field of alkali basalts and small number is in
Ihe field of basalts (Fig. 2). Only sample of basaltic tuff is out of diagram.

A distincl domination of clinopyroxene in relation to olivine. as well ashigh values
of ratio Al /Al in ciinopyroxenes (0.5-1.0) refer to their formation under high pres-
sure. Namelv. according to Aoki and Kushiro (1968) and Wass (1979) a higli ratio
Al /Al (0.63-1.00) means the crystallization under conditions of high pressure. Alter their
chemistrv they correspond to diopside with medium higli mg-value (0.78-0.81), implying their
weak fractionation. Temperature of crystallization of diopside is. according tothediagram
proposed by Boyd and Nixon (1973). between 950-1000 °C (Fig. 3).

The contenl of forsteritic compound in olivines from the spring of the Silopaj river
is 87.4 and 88.1 %. According to the composition they are very close to olivines from
peridotites of the lherzolite and harzburgite zone in the Central and Inner Dinarides. After
Ihe mode of occurrence and chemistry they are probably xenocrysts.

Initial magma for the Rudnik basalts originated from the depth close to depths from
vvhich came Iherzolitic ultramafics in Dinarides and lhe Vardar zone. Magma quickly
reached the surlace wvith minimal contamination and fractionation.
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On the lectonomagmatic discrimination diagram (Pearce et al.. 1977) basalts ol
the Rudnik correspond to basalts of oceanic ridges, and only one sample lies in the field
of oceanic island basalts (Fig. 4).

Beside it. considerable higher abundance of mtcrophenocrvsts of pyroxenes in relati-
on (o olivine. the content and the mode of occurrence of minerals. the differences in the
content of silica and alkali in particular rock varieties, refer to the processes of mixing
and it should not be treated as a result of contamination or fractionation. It is the most
probably fact that an incompletely mixing of separate products of partial melting on the
liquidus level was happened. Vitrophyric and hypocrystalline ground mass refers to \ery
quickly cooling of lava. Judging by all, eruption was of freatomagmatic type.

On the age of the Rudnik basalt was vvrilten by Andjelkovic (1956). lle classified
basaltic volcanism to the fourth. last phase of volcanic activity of | pper Pliocene - Qua-
temary age. Karamata (1962) vvrote in detail on the age and phases of Tertian magma-
tism in Yugoslavia. He stated that at the end of Neogene, partly in Quatemar>. voung
magmas of basaltoid composition reached the earth surface. Their supply channels were
the same dislocation zones wvvhere older granodioritic magmas intruded. and therefore
young basaltoid rocks usuallv occur together with dacito-andesites.

Studying chronological development of Tertiary magmatism in the Sumadija region
Pavlovi¢ (1976) concluded tliat magmatic cycle in this area began wvith subaerial erupli-
ons of volcanic ash in pre-Tortonian sediments. The biggesl development of lins magma-
lic cycle was happened at the end of Tortonian, vvhen the largest masses of pvroclaslic
rocks in the Sumadija formed. The author also supposed the end of this magmalic cycle
was assigned with small occurrences of basalts on Rudnik. According to fmdings of pa-
leoflora and microfauna sediments in the Gomji Milanovac Basin correspond to the Tor-
tonian freshvvater equivalents.

After our the field investigations it vvas established that basalts in the Vasici hamlet
and at the spring of the Silopaj river lie over the Upper Mipcene sediments of the Gomji
Milanovac Basin. It means that they are younger than Tortonian. e.g. they are of Pliocene
or Quatemary age.

Translated by nu/hors
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