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M H J i H B o j a  J o B a n o B H h a  h B n f l o j K a  J o B H h a

Ba3ajiTM Ha rm aHH HH PyflHHKperacTpoBaHH cy Ha Tpn JMKa.HHTeTa: y 3aceoKy Bacnhn (ceJK) M\TaH>). 300 m jy>K- 
ho  on KOTe .HHna (552 rn) H y H3BopiniiTy llJHiionajcKe peKe. Ha ochob)' reoJiouiK or nano*aja cTapocT obhx l tc h ,-  
oflpebeHa je  Kao n0c.neT0pT0HCKa.

Ba3aJiTH cy H3ipal)eHH on (})eHOKpHCTaJia mohok.hhhhmhhx HHpoKceHa, peTKo oJiHBHHa H nJianioK-'iaca. a 
0CH0BHy Macy MHHe mohokjihhh^hh nnpoKceHH. cTaK.no. MeTa.iiHMHH MHHepaji h peTKO njiarHOK.nacH Cajp>Kaj 
r.naBHHX ejieMeHaTa noKa3yje na cy 6a3aJiTH aJiKajiHor. BehHHOM KajinjcKor KapaKTepa. Ojihoc Ar'.A Iw v moho- 
kjihhhmhhm nHpoKceHHMa yKa3yje Ha cTBapaifce npn ycjioBHMa bhcokhx flo cpeflibHX npHTHcaKa Ha ochob\ 
xeMH3Ma nHpoKceHa VTBpheHO je jia cy ohh HacTaJiH na TeMnepaTypH 95U-10UU°C.

K m  ibc pcn i 6a3aJiT. mohokhhhhhhh rmpoKceH. o.hhbhh. iuiarHoicriac. xeMHjcKH cacraB. nocneToproHCKa crapoc-r.

Y  B a p ^ a p c K o j  30 h ii jjo  c a f la  j e  p e r n c T p o B a n o  25 n o j a B a  T ep ii;iijap H H X  6 a -ia J iT « n ju in ':  

C T e n a . H a  n jiaH H H H  P y j in i iK  o B e  C T e n e  c y  n a b e H e  n a  T p n  J io K a jii iT e T a :  y  3 a c e o K y  B a c n h n  
( c e j i o  M y T a i t ) ,  300  m  jy>K H o o ji KOTe J i iu ia  (552  m )  h  y  i i3 B o p i im T y  L I I iu io n a jc K e  p e K e .

3 a  pa3JiiiK y oji o cT a jin x  ByjiKaiicKHX CTena na PyjuiHK y, 6a3ajiT ii c y  h M an.e 3 a c rryn- 

Jb e iin  h  M a ite  npoyHaBaHH ( D i m i t r i j e v i ć , 1938; T e p s n h  ii M iiJ io jK O B iih ,  1967). Y  
o b h m  pajioBHM a o n n ca H  je  HjHx o b  iioJio^caj n a  T e p e n y , jiaTe c y  MiiKp0CK0iiCKe KapaKTe- 
pn cT iiK e rjiaRHH,x cacT ojaK a h xeM iijcK e a H a jiio e  CTena.

T ok o m  H 3pajie OciiOBHe re o jio m K e  KapTe 6a3ajiTH  ce  noM Hii.y, a jm  He B nm e n e ro  
mTO ce  jio T ajia o  itiiM a 3Hajio. H a  K apTii ohh  cy  npeflCTaBJbeHii Kao Majia nojaB a y 
KBapijJiaTHTHMa JiaM npocfiH pcK or x a 6 ir ry c a , iiit o  n e  o jiro B a p a  h.hxobom  cTBapnoM  iio jio - 
>Kajy h npocTiipaH>y n a  TepeH y. O ji caBpeMeHHX n c ip aacH B atia  6a3aJiTe Ha HJiaiiiiiiH 
PyjlHHK ^eTajbH H je cy o6pa})HBaJiii J o v i ć  (1 9 8 9 ,1 9 9 0 , 1992) h J o v a n o v i ć  (1995).

JoB iih  j e  n p o y u a B a o  n o B p m im c K O  p a c n a j i a n . e  6 a s a J iT a ,  np iiK a3 ao  n o Jio > K a j h  p a c -  

n p o c T p a i t e H , e  T p ii  nojaBe o b i ix  C T eH a y  c e j i y  M y T a H ,, j^ e T a jb H o  j e  o i r n c a o  o c T e » .a K  Kojn 
j e  O T K pH B eH  Ha n a jiiiiin  K o ja  c e  npy>Ka o ji  KOTe JTnna (552  m )  jio H 3 B o p n m T a  n o io K a

K h c th t^ t  H M C  fl.fl,. EyjieBap BojBone MHuiHha 43. E eorpafl 
PyflapcKo-reojiomKH i}>aKy.nTeT. 'BvuiHHa 7. E eorpafl.



M. JoBHHOBHh H B. JoBHh

V c o n a 'ja .  j ^ a o  j e  f l e r a jb a n  iieT p o rp a tj^ cK H  o iih c  h  xeM iijcK H  cacT aB  rJiaB H iix  M H H epajia , 
K ao h xeM iijcK e a n aJ iH 3 e  CBe>Ker h  pa3JiH H H To p a c n a H H y T o r  đ a s a j iT a .

J o v i i n o v i ć  (1 9 9 5 )  j e  ; ie T a j i .n o  H cm iT H B ao n e T p o jio u iK e  h n e T p o x e M iijc K e  K apaK T e- 
pi-icTHKe 6 a 3 a jiT a  P y jjiu iK a  h  K o n ao H H K a.

Y 30P U H  H METOflE

l epeHCKHM Hcipa>KiiBaii>eM jie T a jb iio  cy  nc iiH T an e  n o jaB e  6 a 3 a jiT a  Ha P v jih h k v , npH K yn- 
jijciio  je  n  o R p a tje n o  o k o  2 0  v  io p aK a  c a  CBa ip n  JioKajiH TeTa. X eM H jcKa iic iiirn iB a ib a  y 3 o p aK a  
n a ’i a j r r a  p a b e n a  cy  K Jiacii'im iM  H0CTyiiK0M y xeM HjcKoj J ia đ o p a T o p n jn  M n c rn n y rr a  M M C  H3 
B e o rp a j ia .  XeM iijcKH cacT aB  M iinepaJia  ojipefjH B aii je  n o M o h y  eJieK 'ipoHCKe MHKpocoHjie 

A R L - S K M Q . C BaKo i p n o  a iia jiH  i i ip a n o  j e  y  ip n  jjo n e T  T a 'iaK a , a  3 a  cacT aB  3pH a y 3 e  ra  je  

c p e j in .a  lip e jiiio c 'i’ ii3 cbhx  M ep e ib a . O B a  HcriHTOBaH.a c y  y p a l)e n a  y  N a t io n a l  M u s e u m  o f  

N a tu ra l  H i s t o n  -  S m i lh s o n ia n  In s t i tu t io n  (W a s h in g to n ) .

( » a i a . n  y  3 a c e « K V  H a c i i h i i

M sjia im n  6 a 3 a j iT a  c e  n a jia ^ e  100  m  h c i i o j j  n yT a Kojn c e  npy>Ka rp e 6 e n o M  npeK O  KOTe 
J l i m a .  iariiM  v  in B o p n n m o M  j je j iv  noTOKa Kojn • re 'ie  K po3 M y T a it  Ka c e B e p y  ( i i o t o k  Y c o B a -  
’ia ) .  h  n a  ’ia n a jjv , HeKOJiHKo jie c eT im a  M eT apa h c i i o j i  KBapruiaTHTCKor o cT e ib aK a . Jl,iiM eii3iije 

i i3 jia iiK a  h c i i o j j  n yT a K o jn  c e  n p v a c a  n p e K O  k o t c  J l n n a  j e c y  o k o  2x 3 m , a  BHCHHa o k o  2 m .

H a  i ip e iJ ie jm o j K apTH  (c ji . 1) n p H K a ia n e  cy  CBe T p n  n o jaB e  K oje j e  o n H c a o  j o iu  D i m i -  

I r i  j e v i c  (1 9 3 8 ) .  B jio k o b h  K ojn c e  n a j i a 3 e  3 0 0  m  jy>KHO o ji KOTe J l m i a  BepoBaTHO n p im a jja jv  
H3jiiiBy y  3 aceo K y  B a c n h n ,  n a  c y  TaKO h  npHKa3aHH Ha K a p n i . H a jB e h a  n o jaB a  oji h >hx je c T e  

o n a  v  3 aceoK y  B a c iih n . I b e n o  n p o c T H p a ib e  j e  oji k o t c  J l i m a  (5 5 2  m )  j jo  i c B o p H ir iH o r  jie jia  n o -  
roK a Kojn i’e 'i e  K po3 M y r a r b  Ka ceB ep y . H a  HeKHM MecTHMa, y  ro p ib e M  j(eJiy iioTOKa k o h - 
raK T  in M e b v  r o p H ,o M iio n e n c K ir \  cejjH M cnaT a, K ojn Jie>Ke iic iio jj, h  6 a 3 a jiT a  j a c n o  je  BiijiJbHB. 
I la 'i im  iu)jaB JbH B aiba 6 a 3 a J in ie  C Tene y  H 3BopH um oM  jie jiy  noTOKa n  o jm o c  n p eM a ceju iM eii- 
riiMa vK asy jy  jia je  i \ )  ’i e j i o  6 a 3 a j iT H o r  iru iH B a  k o jii c e  i y ,  Ha T o iio rpac^cK H  HajHH>Koj laH KH, 
H 3aB pinaB a. T o  i n a 'i i i  jja  je  6 a 3 a j r r a a  JiaB a  reK Jia  n p eK O  B eh c |)o p M iip a H o r  pejbec}>a, oji n a j-  
B irm e 'i a 'iK u , n e r ^ e  o k o  KO'ie J l n n a ,  Ka iic ro K y , o jih o cho  ceB eponcTO K y.

>K m ia j je 6 jb im e  5 m  K o ja  j e  i i p o n a ^ e n a  y  caMOM n y r y ,  n p a B u a  n p y » < a ib a  J J 3 - C C H  

( T e p 'u i h  h  M i i J i o jK O B n h ,  1 9 6 7 ) ,  H 3jjaH iiH  h c iio j; n y T a  h  6 j io k o b ii  3 0 0  m  jy » c n o  oji 
KOTe J lm ia  B e p o B aT H O  M a p K H p a jy  jio b o h h h  K a n a j i  ( c ji. 1 ).

B a ^ a jiT  y  3 aceo K y  B a c i ih n  j e  TaM iiociiB e n  i jp n e  6 o je . H a  oTKpHBeHHM H3j|aiiijHM a je  Ma- 
c iib h c , M a ti j io j i a c r e ,  K y r j ia c re  h iu io 'ia c -re  T eK cry p e . KapaKTepHCTHKa 6 a 3 a jiT a  c a  O B or JioK a- 
jn iT C ra , iio  'ieMV je  jejim iCTBeH, j e c r e  ix> jia  c e  y  m yiiJbH iiaM a y  jje jiiiM H 'm o  iicnyibeH H M  MaH- 
uojiaM a no iieK aji n a jia  iii cf)Jiynjj. O B a n o jaB a  je  K o n c T aro B a n a  koji jieJiOBa creHCK e M ace kojh  
iiHcy jiiipeK T iio  H3Jio>KeHH iioBpniHHCKHM yTHH,ajHMa. Y k o jih k o  npeJioM OM  6 y n e  3axB aheH a 
ouaK B a M aH jiojia, cJ)JiyHfl c e  p a s j i i i i ia  h  B pjio  6 p s o  H cn ap n . H c n a p a B a ib e  j e  6 p * e  H e ro  jta  je  
H ciiyiia caM O Bojia. lb e r o B  caj(p>Kaj j e  MHHHMajiaH jja  6 h  c e  M o ra o  caKynHTH 3a ncnH TH B aiba, 
a  3aBHCii oj( B e jiH 'in iie  u iy n Jb iiH e  K oja  j e  o c T a jia  y  M aiijio jin . M aH jio jie  cy  yrjiaBHOM O K p y r jia c -  

n r \  c|)opMH, n a jB iim e  j(o o k o  3  m m  y  iipe 'iiiiiK V , a p e l je ,  K p y n H iije  (B eh e  oji o k o  5  m m ) HMajy 
neiipaB H Jian , juicK O H jiajian , peTKO n  BpeTCHacT o 6 j ih k .

M iiK p o cK o n cK iiM  iiciiH TH B aibeM  je  y r B p b e n o  jia  c y  y 3 o p i in  6 a 3 a jiT a  n p ii6 jiH » c iio  h c - 
r o r  M H H e p a ju io r c a c r a B a ,  a  H 3 B ecH e pa3JiH K e c e  ja B Jb a jy  h  y  cajip>K ajy  M aH j^o jia .



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

i . i ■ i ■ i

Jlerenna (Legend):

V  HOBOflHH Kana.li (su p p ly  c h an n e l)

#  CMep Tt)Ka .'iaBe (d ije c tio n  o f  th e  lav a  flo w )

(3 - Ga3aJlT (h a sa lt)

o MecTo y30pK0Bai-ba - 6poj aHa.TiM3e (site of sarnple - number of analvsis)

C ji. 1. KapTa 6a3aJiTHor M3HHBa y 3aceoKy BacHhH h H3BopHuiTy lllHJionajcKe peKe.
Fig. 1. M ap of basaltic flovv in the Vasići harnlet and the spring of the Šilopaj river.



3"2 M. JOBaHOBHh H B. JoBHh

Ofl cjieHOKpHCTHJia 3 a c ry n Jb e H H  cy moiiokjiiihhhhh impoKceH, ojiiibhh h njiarno- 
KJiac. OcHOBiia Maca npeoB Jiabyje ii iben cajipacaj Bapnpa oji 76 flo 87%. Msrpafjena je 
o/i MHKpojiiiTa unpoK cena, BeoMa ciithhx 3pHa MeTajiiiHHor MHHepaJia (<0,02 mm), a 
cacB H M  peTKO ce 3ana»<ajy mhkpojihth HJiarnoKJiaca. O rpyK iypa je XHnoKpiicTajiacTO- 
- n o p c j i n p c K a  ca eJieMeiiTHMa rJioMeponopc{)HpcKe h KyMyjioc]3HpcKe.

MoiioK.miiii'11111 impoKccii. f te ro B  cajip>Kaj Bapnpa oji oko 2 flo 12 % . JaBJba ce y bhjiv 
XIIIIHJIHOMOpc}lHlIX H HJlHOM()pcjHHIX IipeceKa pa3JIHMIITe BeJIH'IHIie. HajKpyiIHHjH 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:

H a  K B a j ip iu ia T e p a j in o M  jjn ja rp a M V  3 a  K J ia c iic f) iiK a iin jy  m o i i o k j i h h i i ' i h h ^  i i n p o K c e n a  
(B ro w n . 1967) n a j;a jv  y n o j ip y 'i j e  jinoiiC H Jia.

O .i i i i im i l t e r o B  cajip>Kaj y  c t c h ii B a p n p a  o ji 0 ,3  jjo 3 ,7 % . YrjiaBHOM  c e  jaB Jba y  i io t - 

n y n o  ■ipaHcc{iopMiicaiiHM cjieiioKpHCTajniM a jjiiM e n sn ja  oji 0 ,3 0 x 0 ,3 5  jjo  0 ,4 x 1 ,2  m m  (c p e jiib a  

Bejiii'iHHa 0 ,4 x 0 ,7  m m ). I la j 'i e i i r h e  cy  t o  xnrin j(iioM opc |)in i n p e c e u n ,  a  peTKO h HjiHOMopc})iiii. 
n p o j iy K  PH ip a n c c ^ o p M a im ja  o jn iB H iia  cy  cepneHTHH h  rJiHHOBHTa M aT epnja.

n . l a r n o K J i a c .  H p i ic y T a H  j e  y rjia B H O M  K a o  M H K pojuiT  y  0CH0BH0j M acn , a  B eoM a p e T - 
KO y IieillTO  KpyiIIIHjHM MIIKpOJIHTIIMa -  MIIKpOCJieilOKpHCTaJIHMa. y  HCKHM JieJIOBHM a 

H3JIHBa MIIKpOCKOIICKII r a  j e  TeillK O pa3JIIIKOBaTH OJI IipHTKaCTHX MHKpOJIHTa m ipO K - 

c e n a .  . l o v i ć  (1 9 8 9 )  j ia je  aH ajiH 3y H J ia r i io K J ia c a  c a  o c T e ib a K a  o k o  1 0 0  m  h c i io j j  n y T a  K o jn  

b o j i i i  n p e K o  K trre  Jlima Ka M y T ib y . X eM H jcK ii cacT aB  iu ia rH O K J ia c a  i ip H K a 3 a ii  j e  y  T a 6 e J in  
1 ( a n a j n i 3 a  8 ) ,  a ib e r o B a  K p n c T a jio x e M iijc K a  cj)opM yjia je :

I lp eM a jio 6 n je iu iM  pe3V JiTa'niM a iiJ ia rn o K Jiac  o jjro B a p a  6 ri'ro B iiirry , u r r o  c e  n o jjv f la p a  c a  
iiopM a i HBHHM cacTaBOM n a  o cn o B y  xeM iijcK e aHajiH3e cTCHe (o k o  7 4 %  a n o p 'n r r a ) .

iM c ia . i i i 'im i  M i n i c p a . i H>eroB cajipacaj Bapupa o ji  0 ,2  j io  0 ,5 % .  Ja B Jb a  ce y B e o M a  

CHTHIIM IieiipaBIIJIHHM JIO XHIIIIJ](HOMOpc})HIIM HpeceUIIMa y OCHOBHOj MaCH. PaBHOMepiIO 
je pacnpmeH cBVJia y CTeHH. PeTKO o 6 p a 3 y je  M a ib a  HenpaBHJma H aro M H Jia ib a  jiHMeii3nja 
n a jB H iiie  j io  o k o  0 ,0 9 x 0 ,1 5  m m .

CeKviiJiapim Miiiiepa.iii i. JaBJbajv ce rJimioBHTa M arepn ja  h c e p n e n T im ,  n t o  Kao  
upojlVktm Tpaiicc|iopManHje ojiiiBiina. O ciim h»iix, y ociioBiioj Macn jaBJbajv ce M a a a  Ha- 
roMiuiaiba K ajin ina  Koja cy yniaBH0M HeiipaBHJiiior o6jiHKa h pa'iJiH'mTe BeJiHmine. Ca- 
jip>Kaj ceKVHjiapHiix MiinepaJia Bapnpa oj; 1,1 jjo 3 ,4 % .

M a iij^ o .ie . C a jip > K a j M a n j io j i a  y  H 3JiH By y  3 a c e o K y  B a c n h n  Bapnpa o jj  o k o  1 j io  9 ,4 % . 

I la j 'r ta c T v iu b e H H je  cy n a  oc'reibaKy, Ha iiajjH Hii 1 0 0  m  h c i io j j  n y rra  Kojn b o j jh  npeK O  KOTe 
J lm ia  (5 5 2  m ) ,  saT iiM  y jiecnoM K paK y noTO K a K o jn  T e u e  Ka c e B e p y  (Ka JI,0 6 p 0 K0 BHy). 
M im e p a J iH  K o jn  n a j ' i e m h e  i ic n y ib a B a jy  Manjiojie j e c y  Kajui,iiT , x jio p H T , 3 e o ju iT  (aH aJi- 
H h m ), lin p H T , K a o  ii c}u iy iiji K ojH  j e  3arra>K eH  caM O  y  jie jiH M H iH O  nciiyH >eH H M  M aiiflO JiaM a y 

V3opi|iiMa 6 a 3 a j r n i e  crene c a  o c 'r e ib a K a .

' (  1 0.2 K  0.02M S 0.02 F e 0.04 A 1 . ,66S *2.20  ».00

A lIO pTH T
A j i6 h t

O pT O K Jiac

= 76,6 % 
= 21,4 % 
= 2,0 %



neT pojiouiK e m reiixeMMjcKe KapaKTepncTHKe repnnjapHHX Ga'iaJiTa Pvjuihkh ( ( 'p o n ja ) 3" 3

K c c h o .H i t h .  H ajB eh H  cajip>Kaj KceHOJiHTa (2,1%) KOHCTaTOBan je  y  ceBeponcTOMHOM 
fle jiy  HiJiHBa 6a3 aJiT a  y  B acH hiiM a. YrjiaBHOM  c y  H enpaB H JiH or, y r j ia c T o r  o6jiH K a h  p a  u m -  

w r e  BeJiii'iHHe. H a jB e h n  3ana>KeH je  K cen o K p n cT  K B apna jiH M eiriiija  0,8x3 m m . O c h m  H >era. 

3ana>K eii je  KceHOKpncT iu iarH O K Jiaca y  h c to m  y3opK y, K ao  h  y  y3opK y jy>KHo oji k o t c  J lm ia . 
C a c ra B H  0 K0 JiH e h  no/iHHCKe c T e n e ,  K ao  h  CTeneH H arproK eH ocTH  KceHOJiHTa, n o K a s y jy  jia  hx  
je  JiaBa 3axBaTHJia 6jiH 3y n o B p m n iie  h jih  i ia  noBpniHHH.

Ta6ejia 1. A H aJiH 3e n o M o h y  eJieKTpoHCK e M HK poeoH fle M H H epaJia H3 Oasa.rrra P v u hhk h  

Table 1. M icroprobe analysis of ininerals of ba.salts from Rudnik A lt.

Mineral Pyroxenes Olivines Plagioclase
Comp

No. 1 2 3 4 5 6 7 8

S i0 2 52.6 52.35 51.55 52." 52.7 40.49 41.94 50.00
T i0 2 0.6 0.6 0.87 0.7 0.5 0.04 0.0 0.12
, \i2o , 3.7 2.64 3.47 2.9 2.8 30.62
Cr20 , 0.28 0.04
FeO* 5.6 5.15 5.55 4.8 4.6 11.35 11.18 1.05
M nO 0.1 0.13 0.21 0.2 0.1 0.2 0.17

M gO 16.0 16.0 15.51 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 2.41
k 2o 0.02 0.04 0.44

p 2o < 0.06
V 100.1 99.63 100.03 99.62 99.7 99.02 100.27 99.02

Num ber 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

Al,v 0.08 0.07 0.1 0.06 0.07 1.66
A1VI 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
C r 0.009 0.003

Fei+ 0.17 0.16 0.17 0.13 0.14 0.24 0.23 0.04
M u 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
K 0.001 0.02
P 0.002

rag —value 0.78 0.79 0.80 0.81
AIV,/AI1V 1.0 0.57 0.5 1.0 0.71

JlereHfla (Legend): 1 -2  Vasići, 3. Lipa, 4 -"’ Šilopaj, 8. Vasići ( J o v ić ,  1989)

ha^ajn k o j j  k o t c  Jlnna (552 m)

H a J iO K a jn rre T y  300 m j y » n i o  o jj k o t c  Jlnna 6 a 3 a jiT H a CTCHa c e  jaB Jba y  bh jjv  6 j i0 K0 Ba 

H a n o B piiiH H H  0 J( o k o  je j jH o r  a p a .  M a K p o c K o n c K H , C Tena j e  CBe>Ka, TaM HOcHBe 6 o je  c a  p e  r- 
k h m  M a H jjo jiaM a h  n iy n jb H H a M a . H a n p e j io M y  j e  j e j i p a  h  KOM iiaKTHa, a npeJioM H a noB piiiH iia 
H O jiyu iK O jbK acT a. I l p e M a  h c k h m  p e 3yjiT aT H M a cfiH 'iii'JK O M exaH H 'iK iix H cn H T H B aita  CTCHa je
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b h c o k c  M B p c iu h c  h  i B p jjo h e . C n a fla  y  r p y n y  t c i u k h x  h  iy c x n x  c t c h c k i k  B a p n j e i e r a  na u r r a  

V K a iv iv  M ajia  n o p o i i i o c T  h  ym ijaH>e b o jic  (<  1 % ) .
( )ji (JiciioKpiicTaJia '{ana>Kajy ce MoiioKJiiiHiriiiii mipoKceii h n o T iiy iio  ipaiiccjiopMHcanii 

ojihbhh. OcnoBna M aca je cacT aB Jb en a  ofl cTaKJia, MeTajiii'inor M iin ep a jia , M iiKpojiHTa iiJia- 
rn o K Jiaca  n rmpoKcena. H>eii cajipacaj je oko 74%. CTena HMa xiinoKpHCTajiacTO-iiopc}DiipcKy 
cipvKTypy.

VldiioK.imiii'imi mipoKceu. FberoB cajjp>Kaj je oko 18%. Ja B Jb a  ce y BHjiy chthiix h 
HeiipaBiuiiiiix M H K pojniT a y  o c iio B iio j M acn a  y  BHfly HeuiTO K p y in n ij i ix  cj)eiioKpncTaJia. 
BejiHMHHe najBiime jjo oko 0,36x0,70 nim. C p e jjib a  Bejin'iHiia je oko 0,15x0,34 nim. H a j -  
'iemhe cv  xiiiiH juioM opcj)H H , a n e K a jj h iip a B iiJ iim x  H iT a im h a c T iix  cJiopMH.

XeMiijcKH c a c r a B  K J n m o n n p o K c e i i a  npiiKa3an j e  y Ta6ejm 1 ( a H a J i i r j a  3). t b e r o B a  

K p n c T a j io x e M ii jc K a  cjiopMyjia jje:

('^0.05  ̂*0.02 ̂ e0 17'^n 0.0I^80.85 '̂a 0.90  ̂J 0.01 X 01 ^  ll 90^0.10 2̂.00 ^  6.00

IlpeMa noJio)Kajy na Kiiajjpnjia'repaJinoM j:injai paMy 3a KJiacncJjiiKannjv MOHOKjrrimiHHiix 
im p o K ce H a  (B rovvn. 1967), im p o K c e n  c a  JioK aJiH T eTa Jlnna n p m ia j ia  j jn o n c H f l - x e j ie n -  
6 e p i  htckom iiHdy n  n a jra  y n o jb e  jmoiiCHjia.

O.uiBiiii. JaBJba ce Kao cjicnoKpncTaJi 11 na o cno B y iiciiiriniiaH .a M o jra jiH o r ca cT aB a  
ib e ro B  cajip>Kaj h h io c ii 2,5  % . T e p 3 i ih  ii M iiJ io jK O B i ih  ( 1967) naBojre j^a npeM a o n - 

iri'iKHM MepeibHMa (2V x  = 86 - 96 ° )  oflroB apa ojiiiBimy Kojn caflpacn 7 -2 8  %  F e 2S i0 4. 
I lp n  namiiM  H c m rn iB a ib H M a  c b o k  o jihb ih i Hiije n p o n a tjen . I Ip e c e H ii TpaiiccjDopMiicaHHX 
cjieiioKpncTajia c y  yrJiaBHOM  KcciioMopcjjini, peTKO xiiiinjiH0 M0 pcjjHii hjiii njm oM o pc|)iiii. 
I la j 'ie m h e  rrpaHccj)opMaHiije cy y  cepneHTHH, M eTajiirami MiniepaJi h  xjiopiiT.

I I .ia rn o K .ia c .  JaB Jba ce  yuiaBHOM y ocnoB noj M acn y  BHjiy c n a 5 o  H3fliic|)epeiiniipaiiHX miik- 
p o jiirra . O ir n r iK a  n p o y ia B a ib a  cy  noK a3aJia jja iu ian io K Jiac  caflp>KH 60-65  %  a n o p n r rc K e  KOMno- 
n c ir iv  nrn ) fm ojiroBapajio jia 6 p a jjo p y  ( T e p 3 irh  h M i i J i o jK O B n h ,  1967).

M eia . i i iM iu i  M im e p a . i  JaBJba c e  y BeoMa cirrnrnM xmiHjinoMopc})iii iM jro rijiiioMopcji- 
iihm npeceiriiMa y ocrioBiioj Macn. fIpojiyKTH TpanccfiopMaunjc Hiicy npricyTHii. HajBehe 
3pno je jniMen3iija 0,03x0,04 mm.

O ji  c e K y H jja p m ix  M in ie p a j ia  3 a c T y iiJ b e im  c y  rjiim o B H T a  M arr e p i i j a  h  cepneH T H H  K ao 
npojiVKTH T p aH cc j)o p M am ije  o jiH B in ia .

Fia3a.iT na ii3BopiiiUTy Ulu.ionajcKe pene

O k o  j(Ba K iiJ io M e 'ip a  jy>K iio o jr  k o t c  J lin ia  (552 m ) n a j i a 3H c e  i i 3B o p iim T C  U Iiu io iia jc K e  
peKe (tjb . M r p v T im o B n h a  H3 B o p )  y  n p n o j  6 a3a jin io j  c'i’e iin . n p e K O  6 a3a jiT a  J ie a c n  c n o j ,  

j i e 6 ji>HHe o k o  3 m , o jr M e m aB H iie  im p o K J ia c r H 'in o r  n  M a T ep H jaJ ia  o k o j i h h x  c r e n a .  Y  ibeM V c e  

uma>Kajy c j ip a r M e n n i  (n p e 'iH H K a  5 -1 0  cm ) a J ie B p o jiH T a , iiecKOBMTiLX a J ie B p o jn iT a , HSMeibe- 
iiilx 3e M Jb a c m x  M a T ep u jaJ ia  HajiHK n a  uu baK y , rrrjj. H p y h n  y 3 j a p y iy ,  6 a 3 a jiT  c e  r y 6 n  n o u i e  

1(X)—150 m  H3 ib e n o i  jm a, a n o jaB Jb y jy  ce  necKOBH h  n iin ie . r o p i b c r  MHOHena. / I,aJi>e MO>Ke c e  n p a -  

n r n i  v  JieBoj o6aJiii ripn caMoj iioB piU H in i Tepena, a  H aK oii 20-30  m  Hecraje n o jr  xyM ycm iM  cn o jeM .

J I y ie ib e  6 a 3 a j r r a  je rienpaBHJiHO j^o iice^flo n jiO H acT O . B a 3 a jiT iia  CTena j e  j e j ip a  h 
acJran aT H 'iiia , a  peTK O c e  Mory 3aiia3H TH  n em T O  Kpymuijn cj)eiioKpH CTajiH  OJiHBiuia. I l o -  
n e iA e  n a  cbokcm n p e jiO M y  ja B Jb a jy  c e  6 e ju i i a c T i i  K cen o jn iT H  iien p aB H JiH iix  jjo 
()Kpyi JiacTHX o 6 jii iK a , n p e 'iH H K a  j^o 3  m m .

( )ji cjrenoKpncraJia Haj'ieiuhe ce jaBJba mohokjilihii'hiii HiipoKceH, ojihbhh je ^narno 
iiojrpeheimjii, a HJiaiTioKJiac ce 3ana>Ka BeoMa peTKO. OcHOBiia Maca (oko 80 % crene)



IleTpoiioujK e h reoxeMHjcKe KapaKTepncTMKe TepunjapHHX 6a3aJiTa PyflHHKa (C ponja)

H 'j pabeiia je oji upeoBJiat)yjyhcr CTaKJia, MiiKpojiHTa moiiokjiiihhmhoi’ nnpoKceHa, MOTajn-pi- 
Hor MHHepajia, pencor njiarnoiaiaca h BeoMa peTKor JiHCKVHa (6h o th t iijiii cfiJioroiiin ) Kao 
cnopejjHor MiiHepajia. CTena HMa xini0KpncTajiacT0- i i0pc}DHpcKy cipyKTypy.

M0H0K.111HHMHII iiiipoKccn. IberoB cajip>Kaj Bapnpa o,n 12 30 16 %. JaB Jba ce v bhijv 
xiiiiHfliioMop(j3iinx h iijiH0M0p(})iiiix npeceKa. Bejiii'iHiia Bapnpa oji 0,04x0,12 jio 0,12x0,30 mrn.

XeMHjcKH c a c T a B  K J ii in o i iH p o K c e iia  npHKa3an je y Ta6ejiH 1. II)iixoiie Kpncrajio- 
xeMHjcKe (jjopMVJie cy:

(A10 .0 J i0.02F e ^ 3 M g0.9C a 0.,7N a 0.02 )2.00 (S il ,4A10 0 J 2.00O ^  (aH aJIH 3» 4 )

( A 1 0 . 0 5 ^ 0 . 0 1 ^ 0  MM to0.87C a 0.X9^S' a 0.02 ViJ« ( ^ .93 A 1 0.07 ^ .O O ^ć.O O  ( a H Ć iJ I H 3 ć l  5 )

M je /ia H  h  A p y rn  nnpoKcen n p m ia j ia jv  Jinonciiji-xejjeii6eprirrcK()M Hii3y. I la  Kiiaji- 
p n jia T ep a jiH O M  f l ii ja rp a M y  ( B r o v v n ,  1 9 6 7 )  n a f la jy  y  n o jip y H je  jjH o n c n jia .

O.iiiBHH. Ib e io B  ca/jp>Kaj Bapnpa ojj 0,5 ĵ o 3,0 %. JaB Jba ce  y xiniiijinoMop(|)iiiiM 11 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 ja iu b a  ce  h y jieJiHMii'iiio 'ipaHC(|)opM7icamiM (j)eiioKpiicTaJiHMa. HpojjyKT 
ip a n a [ :o p M a m ije  je  c e p n e im iH , peTKo 11 rjiim oiiiriX )-n«i>K beB irra M aTepiija. XeM iijcKii cacTai? 

ojiiniiniM npHKa3an je  y Ta6ejm 1 (anajiH 3e 6 117). H)iixoiie KpncTajioxeMnjcKe (}5opMyJie cv:

(Ms Fe2" Ca ) Si O ^opcTepHT = 87,4 %t o.24'“‘aooi-'i.9«°1i.oiw4.oo f r aHaJiH3a6
OajaJiHT = 12,1 %

(Mg170F e ; ; )l93S:,02O400 O o p c T e p i iT  = 8 8 ,1  %
O a ja jiH T  = 1 1 , 9 %

aHajiH3a 7

f  L iarnoK.iac c e  j a B J b a  B e o M a  p eT K O .  Y rJ ia B H O M  c y  t o  n p i i T K a c T H  n p e c e u n  v j e j j n a ' i e  

iie  BejiHMHHe. ; l , i iM e i i3 Hje B a p n p a jy  oj^ 0,01x0,09 j (o  0,04x0,2 mm. n o j i i i c i i H T e ' n i ' i K e  6 jim3 - 
He jia M e jie  c j i a č o  c y  p a 3 B iijeH e

M e T a j i i m m i  M i u i e p a j i  j e  c n o p e j ja n  c a c T o ja K  h  n a jia 3 i i  c e  y  B eoM a c h t h h m  i p i m M a  

p a 3JiHHHTiix o6 jiH K a. P a B iio M e p iio  je  p a c n o p e i ) e n  cB yfla y  ocH ()B H oj  M acn. P e r K o  rp a jj i i  
H e n p a B H J iH a  H a r o M H J i a m a .  P b e r o B  cajjp>K aj y c t c h i i  j e  o k o  0,5%.

C e K y n , i i a p i i i i  Miiiiepa in c y  B e o M a  p e T K i i  h  j a B J b a j y  c e  K a o  n p o j j v K T i i  r p a H c ^ o p -  

M a n n j e  ( J i e i i o K p H c r a j i a  o j i H B i m a  n  n n p o K c e H a .  To c y  c e p i i e H T i m  11 x j i o p H T .  Pei KO c e  3 a -  

na>K ajy O K p v ra a c T e  cJ^opMe H a jn iK  11a M a n jio jie  3 0  o k o  0,45 mm v i i p e ' i i i i i K v  K o je  c v  n c n v -  
H>eHe XJI0 p i I T 0 M.

K c e 110K p 11c r a . n 1 VrjiaBiioM cy t o  3pna Kiiapija HenpaBHJiHor, v r j i a c T o r  o fijiH K a. 

Bejiii'iHHe cy ojj 0,10x0,15 j jo  0,50x0,75 mm, 3ana>KeH je h KceHOJiHT iuiai n o K J ia c a .  

IlpeM a MojjajiHOM HciniTHBaH>y H>HXOBa 3acTynJbenocT je < 1%.

X e M H 3 aM  «  u a . n  a

P e 3yjiT aT H  x e M iijc K iix  n cn H T H B aib a  6a3ajiT H H X  c rr e n a  l ’v jiiiiiK a  n p iiK a  ia irn  c y  y  r a 6 e jm  2. 
A n a J iH 3e  5, 7 h  10 c y  n p e y 3e r e  o ji  j i p v r n x  a y r o p a  h  i ip i iK a s a n e  c y  p a j jn  n o p e l j e ih a .

Cajip*:aj ciuiiiHHje y 6a3ajiniM a PvjnmKa Bapnpa o ji  44,24 jip 47,15 %. H eu rro  Behn 
carip> i<aj cHJiiiHiije y vsopijHMa 4 11 8  y o jh io c v  11a ocTajie ysopKe MO>Ke ce Jiop.ecrn y  B eny ca 
npHcycTBOM B e h e r  6 p o j a  KceiioKpiicTajia KBapua. Y  H .H M a  j e  V T B p b e n o  h n p H c y c rB o  nopMa- 
T H B H o r  K B a p H a .  A n a J iH 3a  2 npejjcTanjba ' i ’V(f) 6a3ajiTiior cacTaBa, K o j  11 ce ojuiiiKvje hh>kiim 
c a f lp > K a je M  c m iH H i i j e ,  M a r H e 3 i i j e ,  Kajinnje h H a T p n je ,  a  noBHiiieHHM cajjp>KajeM ajiyMnmije.
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Pe '< yJiT arr a  \e M n jc K iix  n c im  in i i a n .a  c t c h h  y K a 3y jy  h  n a  npoM C H JbH B c T e n e n  ajrrepannje 
ivojn je i r< p a a c e ii  o j i i io c o m  Fe-20 / F e 0  h  caj(p>K ajeM  BOJiaTHJia. Canp>Kaj C 0 2 h 3 H o c h  jio  1.81%, 
a cajip>K ;ij Be i a n e  b o jic  B a p n p a  y LimpoKOM  H H TepB 3Jiy  -  o j j  0.41 j jo  4.40 %.

T aoe:ia  2. XeMnjcKe ana.nH3e oa 'ia jrra  PyflHHKa. 
la h le . 2. C liem ical analys is o f  basalts frorn Rudriik M t.

1 2 3 4 5 6 7 8 9 10

Si(), 442 4 40,26 4 4 3 8 46,28 45,40 44,67 45,67 47,15 45,95 44.28
IiO , 0,"2 0,86 0,68 0,72 1,30 0,55 0,54 0,80 0.78 0,65

, \U ) . r , r 17,91 15,63 11,91 16,85 13,94 13,12 15,58 13,94 14,95
Ie ,( ) . 3.39 5,14 4,29 7,29 3,65 5,06 6,12 4,54 4,85 4,65
1 eO 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 ',8 6 7,96 8,09 8,97 9,90 9,86 8,48 10.10 8,92
CaO 10.93 ” "1 11,21 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 4 J 2
K ,0 2,00 2,00 1,80 0,84 1,69 1,11 1,82 0.85 0,91 136
p,o« 0,41 0,28 0,37 0,57 0,62 0,47 0,73 0,64 0,60 0 / 2
ILO* 2.-7 4,40 3,64 4,25 1,69 3,83 2,81 3,63 2,98 0,41
ILO 2,61 4 J 9 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

l l ' r  1 99,93 100,15 100,16 99,50 99,90 99,58 99,82 99,81 99,60 99,83

. le re n a a  (Legend):
1. OeTeH.aK Ha nanHHH. -iaceoK BacnhH. ceJio MyTaH>.

'ITie ou tcrop  on the slope . T lie V asići ham let. T he M utanj v illage.
2. llpeceK  nv'ra n inrroKa Ha naj(HHH. 3aceoK BacHhn. ce.no MyraH>.

Ilie cross o f  road and  stream  on the sloj^e, T he V asići liam let, T he M utanj v illage. 
i H3BopnmTc no'roKa Hcnoji rpofljba. 3aceoK BacHhn. cejio MyTaH>.

A( llie sp ring  o f  stream  below  a cem etery , T he V asići ham let. T he M utanj v illage.
4. Mcnofl KBapH.na rHTCKor ocTeitaK a. 3aceoK B acnhn. ceno  MyTarb.

B elow  cjuaitz latite ou tcrop , 'l l ie  V asići ham let, T he M utanj v illage.
.S. OcreH.aK Ha iiajtHiui. 3aceoK BacHhH. cejio MyTan. (J o b h h . 1989).

'I lie  outcrop  on the slope . Ih e  V asići ham let, T he M utanj village (Jov ić , 1989)
6 . 31)11 m jv>KHo on KoTe T n n a  (552 m ).

300 m soutli from  the L ipa jjeak (552 m)
7. lia'ia.HT ca JlHiie (T e p 3 H h  h M n.T io jK O B H h. 1967).

B asalt from  l.ip a  (T erz ić  anđ M ilo jkov ić , 1967)
8. T ho HOTOKa hciioa ocreH.aKa. H3BopHUiTe UlHJionajcKe peKe.

'Ih e  srreain bottom  below  the ou tcrop , l l i e  Š ilopaj river.
9. CJcrertaK  n'inaji n3Bopa. H3BopnmTe UlHnoriaicKe peKe.

Ilie outcrop above the spring, The Silopaj river.
10. Lia ia jrr  n:t ILlHJionajcKe peKe ( T e p 3 H h  H M n .n o jK O B H h . 1967).

B asalt from  the S ilopaj riv e r  (T erzić  and M ilo jkov ić , 1967)

flHCKyCHJA H 3AKJI>yHAK

MaKO p e 3 y jr ra T H  xeM H jcK nx H cnH T H B aiba n o K a 3 y jy  j ia  j e  caj^p>Kaj yKyiiHHX a jiK a jin ja  
n i i ia K , B e h m ia  aH ajm 3 n p aH H X  y 3 o p a K a  n a j^a  y n o j t e  ajiKajiHHX 6 a 3 a j iT a , a  MaH.H 6 p o j  y  
nojbe 6a3ajiTa (cji .  2). Je jjH iio  j e  y 3 o p a K  6 a 3 a jiT C K o r rry<t>a H3BaH j^ n ja rp a M a .



neTpojiouiKe n reoxeMMjcKe KapaKTcpncrnKe TepunjapHHX 6a3a;iTa PyflHHKa ( ( 'p iin ja )________ 3~’~'

H3pa3HTa flOMHHanHja KJinHomipoKceHa y ojuiocv Ha ojihbhh, Kao h bhcokc B p e jm o c  iT 
AIVI AIlv y KJiHHonHpoKceHHMa (0.5-1.0) roBope o cn5apaity npn bhcokhm npHTHCHHMa. Ha- 
HMe, npeMa A o k i & K u s h iro  (1968) h W ass  (1979) bhcokh o^hoc A1VI/A1IV (0.63—1 .(X)) 
yKa?yje Ha KpHCTajiH3aiyijy y ycJioB H M a bhcokhx npH T H caK a. Ilo  xeMH3My o ju  oBapajv jih-
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JTeren/ia (Legend):
V  -  Ba3aJiT H3 saceoKa BacahH 

Basalt from hamlet Vasići 
-  BasaJiT H3 H3BopHiiiTa lllHJionajcKe peKe 

Basalt from Šilopajska river spring 
' f  -  Ba3ajiTH3 3aceoKa Bacnhn h H3BopHiuTa IIlHJionajcKe peKe 

(Tep3Hh h MnjiojKOBHh, 1967)
Basalt from hamlet Vasići and Šilopajska river spring 
(Terzić and M ilojković, 1967)

O  -  BasajiT  H3 3aceoKa B acnhn (JoBHh, 1989)
Basalt from hamlet Vasići (Jović, 1989)

Cji. 2. (Na20 + K 20 ) - S i 0 2 KJiacn^HKamiotiH AHjarpa.M 3a ByjiKaHCKc crcHe (npeMa C o x  e t a l . 1979)
Fig. 2. (NajO+KoOj-SiO^ classification and nomenclatuie diagrani for volcanic rock (modified fnmi C o x  e t a k  19^9).

oncHfly ca cpeflibe bhcokom m g-Bpejiiioiiihy (0.78-0.81), Koja yKa3yje Ha cjia6njy 
c|ipaKqHOHanHjy. TeMiiepaTypa KpHCTajiH3aqnje flHoncHfla je, npeMa flHjarpaMy Kojn cy 
npefljio>KHJiH B o y d  & N i x o n  (1973), H3Me^y 950-1000 °C ( c j i . 3).
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C a^p> K aj cf)opcTepH TC K e KOMnoHCHTe y  ojiHBHHHMa c a  H3BopHHiTa Il lH J io n a jc K e  p e -  
K e j e  87.4 h  88.1% . O h h  c y  n o  c ac T a B y  Haj6jiH>KH ojiHBHHHMa H3 n e p n jjo T H T a  J i e p 3 0 JiH T - 

ckc h  x a p u 6 y p r i i T C K e  3 0 H e  i je i iT p a j iH H X  h  y H y T p a m H .H X  JJ^m ap H jia . I lp e M a  H a iH H y  n o -  
j a i i J h i i i i a i i . a  h xeM H3M y B e p o B a T i i o  cy  K c e n o K p H C T a j iH .

Cn. 3. .IJeo KBaApn.naTepa.nnor jinjarpaM a ( B o y d  a n d  N i x o n ,  1973) 3a MOHOKHHHmHe nnpoKceHe PvjiHHKa ca 
TeMnepHTvpaMa KpMcramsaiiHje.

I ig. 3. A pait of cjuadrilateral diagi'am ( B o y d  a n d  N i x o n ,  1973) for monoclinic pyroxenes of Rudnik witii 
temix;i'atui'e of Srt'stalization.

M umuijaJiHH M a iM a  K o ja  j e  j i a j i a  p y ! im n iK e  6 a 3 a j iT e  n o r n ' i e  ii3  fly6im a K o je  c y  

o jm c K e  j ( y 6 im a M a  H3 Kojnx u o j je  nopeKJio Jie p 3 0 JiiiT C K H  yjiTpaMacJ)HTH JI,rmapHj(a h Bap- 
jiapcKe 30tie. I la  n o B p m i m y  j e  j ( o c n e j i a  6 p 3 0  y 3  MHHHMajiHy K0HTaMHHamijy h cJ)paKi],iio- 
H a n ii jv .  I la  TeK TO H O M arM aTCK O M  jjHCKpHMiiHaii;n0H0M jjnjarpaMy (P e a rc e  e t a l. 1977) 
O a^ a jiT H  PyjiiniKa ojjroBapajy 6 a 3 a jiT H M a  O K e a n c K o r  rpe6eHa, a c a M o  je j ia H  y 3 o p a K  najia 
v  l i o jb e  6 a 3 a j r r a  o K e a n c K i ix  o c T p B a  ( c j i . 4 ) .

O c h m  T o r a ,  3 iiaT H 0 B e h a  3acT yiut,eH O C T  M iiK poc|)eiioK pH C T ajia n n p o K c e H a  y ojniocv 
n a  o j ih b h h ,  cajip>Kaj h  Ha'iirn nojaBJbHBaita cacTojaKa, pa3JiHKe y xeMH3My nojeflHHHX 
c " ic h c k iix  B a p H jc T c ra  y cajjp>K ajy  c H Jiim n je  h  a J iK a jin ja , yKa3yjy Ha n p o ^ e c e  M e iu a ib a  h  
hc 6 ii h x  r p c 6 a J io  iipH iu ic iiB aT H  K o u i 'a M iin a u H jn  h j ih  (|)paK U iionaijH jH . HajBepoBaTHHje 
jia je  j i o i i u i o  jio H e i i o T i i y n o r  M e m a i b a  c e n a p a T i m x  n p o jjy K a T a  n a p u ,i i ja jiH o r  C T a n a i b a  H a  

m iBoy jniKBiijiyca. O raK JiacT a n xiiiioK pH CTajiacTa ocHOBita M aca obhx  CTeHa yK a3yje jia 
ce  j i a B a  B e o M a  6 p 3 0  x jia jiH Jia . E p y n u ,H ja  j e ,  n o  cBeM y c y jie h n ,  6 m ia  cJjpeaTO M arM aTC K or 
K ap aK T ep a .
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O  c r a p o c T H  pyuHHHKH X G aiajira n n c a o  j e  A n l ) e j i K O B H h  (1956). O h  j e  c B p c T a o  6a- 
■jaJiTHH B yjiK aH H 3 aM  y ’ieT B pT V , i io c j [ e j i i h y  (f>ari y  B yjiK aH C K e 3 k t h b h o c t h  r o p ib o iu m o H e H -  

c k o —H e jiy B iija J iH e  c r a p o c T H .  O  C T a p o c T H  h  r [ ia 3 aM a T e p n n j a p n o r  M a rM a T H 3 M a H a n p o c -  

T o p y  H arn e  seM Jb e  jie T a Jb im je  j e  n n c a o  K a ra m a la  (1962). O h  j e  C M aT pao  j(a c y  n p n  K p a - 

j y  H e o r e i ia ,  ^ c j io m  h  y  K B ap T ap y  H 3 6 iu ie  H a n o B p m H H y  M Jia^e M arM e 6 a 3 a j iT o i if l i io r  c a c -  

T a B a . Ii>HXOBH flOBOflHH K a n a ju i  c y  6 n J ie  HCTe jm c J io K a H H o n e  30He jiy>K K o jn x  c y  y rn cK M  
B a n e  h  c T a p n j e  l p a H o jm o p H T C K e  M a rM e , n a  c e  3 a T o  M Jia n e  6 a 3 a j r r o n ;u i e  c r e n e  o 6 h m iio  

j a B J b a jy  i i p o c T o p n o  y jip y > K e n e  c a  f la u H T o —a n j i e  SHTiiM a.

FcOl

Cji. 4. M g O - A l20 3- F e 0 t  TeKTOHOMarMaTCKH ancKpnMHHauMonH n n ja rpaM  'ia 6a3a.'iTe PvfliiHKa. 1. Ba'iajiTH c;. 
HeHTpHMa uiHpeH>a o c rp B a . 2. O poreH H  6a3aJiTH. 3. Ea3aJiTH oKeaHCKHX r p e 6 e n a .  4. Ba3a.nTH oKeancKHX 

ocTpBa. 5. KoHTHHeHTaJiHH 6a3a.nTH ( P e a r c e  e t  a l .  1977). Jle rem ia  Kao Ha cjihijh 2.
Fig. 4. M gO-AJ20 3-Fe0tTectononiagiiiatic  discriiiiination diagram for basalts Irom Rudnik N-lt. 1. Spreađing 

Centre Lsland. 2. Orogenic. 3. Oceanic Ridge. 4. Ocean Island, 5. Continental (after P e a r c e  et  a l .  
1977). L egend is the sam e as in Fig. 2 .

I lp o y > ia B a jy h ii  x p o iio jio ii iK H  pa3Boj T ep H H jap H o r MarMarni3Ma y n o j ip v 'i jv  llIvMajm- 
j e ,  P a v l o v i ć  (1976) 3aK JbyTiy je  fla j e  MarMaTCKH HHKJiyc y 0 B 0 j o6jiacrn i  n o lie o  c y 6 a e p -  

ckm m  epyim njaM a ByjiKancKor nene jia  y npeTopToncKHM ceflHMeHTHMa. HajBehe pa3BH- 
Ke o iia j  M arM a rcKH ii,HKjiyc jiocnn  ao j e  najBepoBa rHHje KpajeM ropro iia , Kajia cy finjie 
0 6 p a 3 0 B a n e  HajBehe M a c e  n n p o K J ia c ra H H H X  CTena y lIIyMajiHjH. A y rr o p  J ia jb e  iipe nioc- 
T aB Jba fla je  K paj o b o i ’ M arM aTC K or H H K Jiyca  o 6 eJie> K en  M aibH M  nojaBaMa 6a3ajrra  na 
PyjlHHKy. FlpeMa iiajiacniiMa n a jie o c j i j io p e  ii MHKpocJ)ayHe cefliiM eHTH r o p ib O M H J ia H O B a ' i -  
Kor 6 a c e n a  ojiroBapajiH 6 h  cjiaTK O B ojjnnM  eKBHBajieiiTHM a TOpTOHa.

Ha 0CH0By Hamiix T e p e n c K iix  H C T pa» :iiB aiba  y T B p ^ e n o  je na 6 a3 ajiT H  y  3 a c e o K y  Ba- 
CHhn H y H3BopHmTy ILIiuionajcKe p e K e  j i e * e  n p e K o  ropibO M iioqeH C K H X  c e j n i M e n a r H  

r o p i b O M i u i a H O B a H K o r  6 a c e i ia .  T o  3 H a ' i i i  jia  c y  M Jia^H  oj( TopTona, o j i h o c h o  jia  cy  i u n i o -  
UencKe h j i h  KBapTapHe crapocTH.
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PETROLOGIC AND PETROCHEMICAL CHARACTERISTICS OF 
TERTIARY IiASALTS OF RUDNIK MOUNTAIN (SERBIA)

by

M il iv o je  lo v a n o v ić  an d  V id o jk o  lo v ić

Basalts were registered in three localities 011 the Rudiiik Mountain: in the V’asiei hamlet (the Mutanj 
village), 300 m south from the Lipa peak (552 m) and at the source of the Šilopaj 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 m onoclinic pyroxenes, glass, opaque mineral, and rarely plagioclases. 'llie coutent of 
major elem ents shows tliat basalts are of alkalic, mostly potassic character. The ratio A1VI'A1IX 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, m onoclinic pyroxene, olivine. plagioclase, chemical composition, calc-a lkalic  magma,
posttortonian age.

INTRODUCTION

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

In comparison vvith the other volcanic rocks on Rudnik Mountain. basalts are less 
abundant and little studied ( D im itr i je v ić ,  1938; T e rz ić  an d  M i l o j k o v i ć ,  1967). In 
Ih e se  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.-O n 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 1MS d.d., Bulevar vojvode Mišića 43, Belgrade. 
Faculty of Mining and Geologv, Djušina " , Belgrade.
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ils basalts ol Rudnik M ountain it should be mentioned J o v i ć  (1989, 1990. 1992) and 
J o v a n o v i c  (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 
l.ipa peak (552 m) and the spring of Usovača strearn, petrographic chiiracteristics, chemical 
composition of major minerals. as well as of lresh 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 vvet procedure in the laboratory of the Institute IMS in Belgrade. Chemical com- 
position of minerals is obtained using electron microprobe A R L-SEM Q . 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.).

H h s h II i n  t h e  V 'H sići h n m l e t

The outcrops of basalts are located about 100 m below the road vvhich stretches along the 
ridge with Ihe L.ipa peak. in the spring of Usovača stream (it ilows througli the Mutanj village 
to Ihe 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 D i m i t r i j e v i ć  (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 Vasići hamlet, and therefore they are so presented on the 
map. The biggest occurrence of basalt is located in the V’asići hamlet. It extends lrom the Lipa 
pcak (552 m) lo the spring of stream which Ilows through the Mutanj village to the north. On 
some places. in the upper parts of the stream, Ihe contact between the Upper Miocene sedi- 
mcnts lying belovv 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 -N N E  direetion, found at the road ( Te r z i ć  and  
M i l o j k o v i ć .  1967). the outcrops below the road and blocks 300 m south from the Lipa 
peak probably mark Ihe supply channel (Fig. 1).

Basalt lrom the Vasići 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. 'l'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 i>: 
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. J o v i ć  (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:

Orthoclase = 2.0 %

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 the rock.
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 %.

^  1 02^^0 04 )o.9« A1I.66̂ .̂2̂ «.00

Anorthite
Albite

= 76.6 % 
= 21.4 %
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Amvgdales. Tlie content of amygđales in the llovv in the Vasići hamlet varies from 
ahout I to 9.4 °'i. They are the most abundant in the outcrop on the slope 100 m belovv 
the road vvhich leads across the Lipa peak (552 m). in the right branch of the stream 
llovving 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 o f xenoliths (2.1 %) is established in the northeastern 
parl of Ihe flovv in the Vasići. They are mainly of irregular, angular shape and various 
size. The largesl observed xenolith is quartz vvith 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 vvell 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 vvilh rare amygdales and cavities. Its fracture is solid and compact, and a fractured sur- 
l'ace 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 lovv 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 vvith 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.

('hem ical composition of clinopyroxene is presented in Table 1 (analysis 3). Its crys- 
lallochemical formula is:

( ' ^ 0 . 0 5 1 \ . 0 2  ^ e 0 - n ^ n 0.01 ^ S o . 85 0 9 0 ^ a  0.01 ^2.01 ( ‘'* 1 .9 0 ^ ^ 0 .1 0  X.OO ^  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 ll occurs as phenocryst and after modal composition its content is 2.5 %. On the 
basis of optical measurements (2VX= 86-96°) T e r z i ć  and  M i l o j k o v i ć  (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 ( Te r z i ć  a nd  M i l o j k o v i ć .  1967).
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()paque 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.

O f 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 'l'he Ig- 
rutinović 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. l-’ragjnents (5-10 cm in dia- 
meter) of aleurolites. sandy aleurolites. altered earthy material like a slag. etc. vvere observcd in
it. Going along the ravine, basalt disappeared after 100-150 m from its bottom and there occur
sand and clay of l ’pper Miocene. ll 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 
lracture 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:

S7‘̂ a 0 02 00 ^ 2̂ 00 * * ■ (anal) SiS 4)

(‘̂ 0 05 '̂1OOÎ t'O.M^So«7  ̂*’0 . 890  02 V9S J3‘̂ 0̂,07 2̂.00 O oo (*lHtilySiS 5)

Both of ctinopyroxenes belong to diopside-hedenbergite series. On quadri-laleral 
diagram ( B r o w n .  1967) they lie in Ihe fteld of diopside.

( ) lh ine 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). Ii 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:

< M g ,„ F C C .„ ) 1„ S il„lO .„  “ ■

Plagioclase occurs very rarely. lt mainly presented stake-like shapes ol' unitonn size. lts size 
varies from 0,01x0.09 to 0.04x0.2 mm. Polysinthetic twinning lamellae are vveak developed.
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Opaque mineral is prcsenl in very fine grains of various shape. Il is uniform disseminated
in a ground niass. Its irregular aecumulations 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 oli\'ine 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 8 in relation to other samples could be
connected vvith 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 C 0 2 
reaches 1.81 %. and Ihe 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 
lovv. 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 as high values
of ratio Al /A l  in ciinopyroxenes (0.5-1.0) refer to their formation under high pres- 
sure. Namelv. according to A o k i  a n d  K u s h i r o  (1968) and W a s s  (1979) a higli ratio 
A1 /A1 (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 
vveak fractionation. Temperature of crystallization of diopside is. according to the diagram
proposed by B o y d  a n d  N i x o n  (1973). between 950-1000 °C (Fig. 3).

The contenl of forsteritic compound in olivines from the spring of the Šilopaj river 
is 87.4 and 88.1 %. Accorđing 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 vvith minimal contamination and fractionation.
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On the lectonomagmatic discrimination diagram ( Pe a r c e  et  a l . .  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 abunđance 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 A n d j e l k o v i c  (1956). Ile classifieđ 
basaltic volcanism to the fourth. last phase of volcanic activity of l Tpper Pliocene -  Qua- 
temary age. K a r a m a t a  (1962) vvrote in detail on the age and phases of T ertian  magma- 
tism  in Yugoslavia. He stated that at the end of Neogene, part.ly in Quatemar>. voung 
magmas of basaltoid composition reached the earth surface. Their supply channels were 
the same dislocation zones vvhere older granodioritic magmas intruded. and therefore 
young basaltoid rocks usuallv occur together with dacito-andesites.

Studying chronological development of Tertiary magmatism in the Šumadija region 
P a v l o v i ć  (1976) concluded tliat magmatic cycle in this area began vvith subaerial erupli- 
ons of volcanic ash in pre-Tortonian sediments. The biggesl development of llns magma- 
lic cycle was happened at the end of Tortonian, vvhen the largest masses of pvroclaslic 
rocks in the Šumadija 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 Šilopaj 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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