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Y A K  5 5 2 .3 2 3 :5 5 1 .7 8 (4 9 7 .1 1 ) O p a rH H a jiH H  HayHHH p a ji

TEPU.HJAPHE BYJIKAHCKE CTEHE ABAJIE
Ofl

H a fle  BacKOBHh* h  B e c H e  MaTOBHh*

TepijHjapHe ByjiKaHCKe creHe ABaJie jaBJbajy ce Kao jjajKOBH HHTpyjiOBaHH y jypcKe cepneHTHHHTe. 
CC.IHMCHTC HHja6a3 po*naMKe (j)opMai(nje h He0K0MCK0r (fi.nnnia h ce.iHMCHTC TypoH— ceHOHCKor (juiniiia. f le6- 
jbHHa najKOBa BapHpa on 1 no 20 m, peTKo 30  100 m.

H a 0CH0By MHHepaJiHor cacraBa h xeMH3Ma, ByjiKaHCKe CTeHe ABajie no;ieJiienc cy y jn c  rpyne. IIpBoj 
rpyiiH iipHiia/|ajy cTeHe cHpoMauiHe KBa[)i|OM, Ga^H'ino-HiiTepMc.iHjapnor KapaKTepa, iipe^CTaB't.eHe Tpaxnoa- 
33J1THM3, 6a3aJITHHM TpaXHaHHe3HTHMa, JiaTHTHMa H TpaXHaH;ie'iHTHMa, aii;|C3HTHMa H JiaMlipO(})Hp()M Kepcail- 
thtom. Apyry rpyny MHHe creHe 6oraTe KBapiroM HHTepMejjHjapHO—KHcejior KapaKTepa: KBapijjiaTHTH, jiauHTo- 

aHJIC3HTH H JiaiJHTH.
HajcrapHje cTeHe cy KepcaHTHTH (54.58 mhji. roji). a HajMJiaf)e KBapqjiaTHTH (25-23 mhji. rofl.).

K.byiMC pein: ByjiKaHCKe creHe, cTapocT, ABaJia, rieTporpaifmja, xeMH3aM, K.iach(|)hKaunja

Y B O a

TepmijapHe ByjiKaHCKe CTeHe ABane 36or c B o r  peJiaTHBHO mnpoKor pacnpocTpa- 
H.eH>a, cneiiHcJjHHHor tia'imia n o ja B J b H B a i ta  h pa3HOBpcHOCTH Kao h MHHepajinsannja 
Koje hx npaTe 6mie cy npeflMeT npoyH aB aita  Miior nx reojiora.

ripBy jieTajbHV MHHepajioniKo neriporpac}icKy cTyflnjy ByjiKaHCKHX CTeHa A B ajie  
flao je ^ H M H T p n jeB H h  (1 9 3 1 ) ^ejiehH h x Ha 0CH0By MHHepaJiHor cacTaBa Ha 6e3-  
KBapHHe (jiaMIipO(f)HpH, MHKpOKepcaHTHTH, aHJI63HTH) H KBapmie CTeHe (KBapiIHH MHK- 
pojiHopHTH, rpaHHTH, pHOJiHTH). Ivković (1 9 6 6 ) h P avlov ić  i dr. (1 9 6 8 ) H 3flBajajy Ha 

ABajiH aHne3HTe, naiiHTe, KBapipaTHTe h MHKpojiHopHTe. Ilić  & K nežević (1969 ) 
rrpoyqaBajy /(eTajLiro KBapnJiaTiiTe Teiunha Majnana (Prtnaii>). TeK V asković  (1990 ) 
fleTajtHO neTpojioniKH o6pa^yje OBe C T eH e, a noTOM BacKOBHh & JoBHh (1993 ) 
ripoy'iaBajy ii>HXOBe reoxeMHjcKe KapaKTepircTitKe. M cth  avToprt (1 9 9 4 ) /(ajv ocHOBHe 
reoxeMHjcKe KapaK'reprtc th k c  rjiaBHHX h aKu;ecopHHX MHHepaJia.

IIpejiM eT OBor pajia cy ocnoBHe neTpojiouiKe KapaKTepHCTHKe >khhhhx CTeHa A Ba- 
Jie, H>HXOBa CTapocT h KJiacrtcj)HKantrja.

i ’aji je  6 a 3 H p a H  Ha JiHTepaTypHHM noj(anitM a h hobhm  irciiHTHBaibHMa h npeflCTaBJba 
jiaiiauiH.it cTeneH no3tiaBait>a (jro 1995 ) BpcTa h  BapnjeTeTa 11 cT a p o cra  TepnHjapHitx 
ByjIK3HCKHX CTeHa Ha ABaJIH.

* PynapcKO-reojiouiKH tfiaKyjiTeT, YHHBep3HTeTa y Beorpafty. 'ByuiHHa 7,11000 Beorpajj.
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rEo.!iorHJA

T e p n n j a p n n  M arM aT C K H  K O M iiJieK c A B a J ie  o 6 y x B a T a  K p a j i t e  c e B e p H e  A C JioB e I i l y -  

M a fln je , T j. H a jia 3 H  c e  o k o  2 0 - T a K  k m  jy * H O  oji Beorpa^a (cji. 1 ).
reoTeKTOHCKH, n p i m a f l a  B a p j i a p c K o j  3 0 HH Tj. Hajia3H c e  Ha jyr0HCT0HH0M  o 6 o j i y  

n a H o n c K e  A e n p e c n je .  I l p o c T o p  y  KOMe c e  j a B J b a jy  T e p u ,H ja p H e  c T e H e  A B a J ie  o 6 y x B a T a  

noBpuiH H y o / i  o k o  3 2  k m  , a  m r p a ^ e i i  j e  o ^  jypcKHX, Kpej(H H X  h  T e p n ;H japHHX T B op eB im a  
(c j i .  2 ) .

C ji. 1. reorpa(JjCKHnojio*aj ABajie 
Fig. 1. Location of Avala M t.

M e3 0 3 0 jc K e  TBopeBHHe c y  y 6 p a H e  y  JiapaMHjcKoj o p o r e H o j c|)a3H. M jiatjH  t c k t o h - 
ckh  noKpeTH n p 0y3p0K 0B ajiH  c y  HHTeH3HBHa p a c e j j a i b a  n p e  n on eT K a T e p im ja p H o r  M ar- 
MaTH3Ma ( e o u e i i - o j iH r o n e i i ,  T a 6 e j i a  1 ) .  O B aj MarMaTH3aM ycji0B H 0 j e  KOHTaKTHO M eTa- 
Mopc})He npoM eH e y  ce^HMeHTHMa T ypoH —ceHOHCKor ( Ju iH m a  (B a c K O B H h , 1 9 9 3 ) .

TaSejia 1. K /Ar cTapocr Tepnnjapnnx MarMaTCKHX creH a  ABajie. 
Table 1. K/Ar age o f Tertiary volcanic rocks o f Avala M t.

B pcra creHa 
Tvpe of rocks

40 A /3<S AA r/ Ar ““ K /^A r %K
CrapocT (mhji rojj.) 

K /A r age (Ma)
KBapqjiaTHT -n . ri7et)eBaii 
Ouartz latite, G ledjevac ereek

4 .3 9 6 4 2 x l0 3 2 .3 7736x l06 8.78 24.44

Kfiapn.naTHT -KpcraTH noTOK 
Ouartz latite, Krstati creek

4 .2 1271x l02 9 .6 7154x l04 3.79 23.00

KBapiiJiaTHT -D,pBeHH 6per 
Ouartz latite, Crveni breg

5 .4 5 5 3 0 x l0 3 3 .5 6 1 0 0 x l0 6 3.93 23.57

KBapqjiaTHT -  Pnnaib 
Ouartz latite, Ripanj

1 .74161xl03 9 .8 3767x l0S 6.74 25.12

JIaMnp<K|)H[) -  I IpeuHna noTOK 
Lam prophire, Prečica creek

6 .5 1769x l02 5 .29963x l04 7.15 54.58

HAHHH nOJABJbHBAH»A

T e p im ja p H e  ByjiKaHCKe CTeHe A B aJie  ja iu i.a jv  c e  K ao flajKOBH H H TpvnpoB aiiii y  
jypcK e cepneHTHHHTe, cejjH M eiiTe jm ja 6 a 3 -po> K iia'iK e c{)opMai(Hje h  He0K0M CK0r cjijiHiiia 
h cejiHMeHTe TypoH  -  ceHOHCKOF cf)JiHuia (cji. 2 ) .
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TaSejia 2. F p y n a  CTeHa Ga'iH’ino MirrcpMe;jMjapHor cacT aB a (c r e H e  CHpoMauiHe KBapuoM ). 

Table 2. The g r o u p  of r o c k s  of th e  b a s ic -  in te r n ie d ia te  ch a r a c te r  (q u a r tz  -  p o o r  r o c k s ) .

B pcra creH e  
(Tvpe o f  rock s)

CTpyKTypa
(Texture)

MHHepajiHH cacraB  
(M in era l co m p o sitio n )

Tpaxn6a3ajiTH h 
6a3ajiTHH TpaxHaHjje3HT 

(T rach ybasa lts and  
b aza ltic  trachyand esite)

IIoptJjHpcKa (porphyritic)
OcHOBHa Maca (groundmass): 
xojioKpHcraJiacra (hollocrystaline), cy6o- 
({iHTCKa (subophitic), MHKporpaHyjiapHa 

(niicrogranulai).
BejiHHHHa (JieHOKpHcrajia (phenocrysts 

size): jio (to) 5x3 nim .
BejiHHHHa MHKpojiHTa (m icrolites size): 

0 .2x0.07-0.5x03 m m .

IIjianioKJiac (p lagioclase) - A n 38_34 to 

A n 17_2 2, K-(})ejiHcnaT (K-feldspar), ayriiT 
(augite), xopH6jierma (hom blende), 6ho- 
t h t  (b iotite), peTKOKBapu (rarely quartz). 
AiaiecopHH (accesory): anaTHT (apatite), 
c(J)eH (sphene), MarHeTHT (m agnetite).

KepcaHTHT

(Kersantite)
XnnHflH0M0p(j)Ha h  nop4)H poHf(Ha  

(su b d iom orp h ic  and porphyritic) 

Bejim iiH a 3pHa (gi'ain size): 0.4x0.2 m m  

r o  (to) 25x0.4 peTKO (raiely to) 1.5x5 m m .

HiiarHOKJiac (p la g io c la s e )  -A n 30_25, oprro- 

KJiac (o r th o c la se ) , ayrHT (a u g ite ) , 6 hotht 

(b io tite ) .

AioiecopHH (accesory): anaTHT (apatite), 
MameTHT (m agnetite), impHT (pyrite)

E h o th tck h  aMjieiMT 

(Biotite andesite)
nop(J)HpcKa (porphyritic): 
xojioKpHcrajiacra (hollocrystaline), xm io- 
K pH crajiacra (hypocrystaline), rpaHO(f)iip- 
cna (granophyric), MHKpoKpHcraJiacra (mic- 

rociystaUine);
BejimHHa (|)eHOKpHcrajia (phenocrysts 

size): 03x0.1 -  3.2x5.6 m m .

HiiarHOKJiac (p lagioclase) -A n 34_22, 6ho- 

t h t  (b iotite) ±  xopH6jieHna (hom blende), 
KBapq (quartz) -  <2% v o l. creH e (vol. 
rock).
AKqecopHH (accesory): anaTirr (ap a tite), 

MarHeTirr (m a g n etite )

X0pH6jleHBa~6H0THTCKH 
aH^e3HT 

(Honiblende biotite 
andesite)

nopiJm pcK a (porphyritic): 

xiinoKpHCTajiacTa (h y p o crista lie ) . 
BejiHMHHa (})eHOKpHCTajia (p h en ocrysts  

size ): 4 x 2  -  1 .2x0 .5 m m .

H naraoK Jiac (p lagioclase) -A n 38_36, xopH- 
6jiem ia (h om blend e), 6 h otht (biotite). 
AioiecopHH (accesory): anaTHT (apatite), 
MarHeTHT (m agnetite)

X opit6jieM jia-6H O T M T- 
-a yrirrcK H  an;ie3MT 

(H o m b le n d e -b io t ite -  

-a u g ite  an d esite)

IIojiH(})HpcKa (polyphyric), nop(})HpcKa 

(porphyritic).
OcHOBHa Maca (ground mass): MHKporpa- 
HyjiapHa (m icrogranular), cy6o(})HTCKa 
(subophvtic), rpaHO(})iipcKa (granophyric). 
Bejim iiH a (JieHOKpHcraJia (phenocrysts 

size): 0.15x035 -  10x8 m m

HiiarjioKJiac (plagioclase) -A n 38_36, xopH- 
6jieiina (homblende), 6 h o th t  (biotite), ay- 

n rr  (augite) ±  K-(f>ejiflcnaT (K-feldpar), 
KBapij (quartz) - < 1 %  vol. creHe (vol. 
rock)
AimecopHH (accesory): anaTHT (apatite), 
C(f>eH (sphene), OHpKOH (zircon), HJiMeHHT 
(ilm enite), JieyKOKceH (leu coxen e), Marae- 
tht (m agnetite)

JlaTHTH H 
TpaxnaHfle3HTH  

(Latite and 
trachyandesites)

riop(J)HpcKa (porphyritic)
OcHOBHa M aca (grou n d  rnass): xojio- 

KpHcraJiacTa (h o llo cry sta lin e ) , M iiKpo- 

rpaHyjiapHa (m icrogranular).
B enm H H a (JieHOKpHCTajia (p h en ocrysts  

graina size ): 0.35x0.5 -  7x4  m m , peT- 

ko (rarely to ) 10x8 m m  
BejiH>iHHa MHKpoJiHTa (m icro lite  s ize):

0.2x0.0075 -  0.0076x0.032 mm

IIjiarHOKJiac (p la g io c la se )  -A n 37_32, 
nJiarnoKJiac-M H KpojiHTH (p la g io c la se  

m icro lite s ) -A n 2J_20, caHHjjHH (sani- 
d in e ) , xopH6jieHfla (h o m b le n d e) , 6 h o - 

t h t  (b io tite ), ayrH T (a u g ite ), KBaprt 

(quartz) -< 1 %  v o l .  CTeHe (v o l.  rock) 
AicqecopHH (a cceso r y ): anaTHT (apati- 

te ) , opTHT (o r th ite ), C(j)eH (sp h en e ), 
MaraeTHT (m a g n e tite ), h h pkoh  (z ircon )
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IlpaBaij npy}«aiba *Hi(a je C 3-JH  h CM -J3 (peTKO H -3 ) h noKJiana ce ca rene- 
paJiHHM npaBneM npy>Kaii>a rJiaBHHX pace;iHHx CTpyKTypa. J_l,ef)jBHiia *Hna Kpehe ce y 
HHTepBajiy ofl 1 ^o 20 m , peTKo /(o 100 m .

IIETPOJIOIIIKE KAPAKTEPHCTHKE

TeHepaJiHO, Tepnnjapnii ByjiKaHHTH ABaJie cy cTeHe H3pa3HTe nop4)HpcKe cTpyK- 
Type ca c})cnoK pncT ajiH M a iu ia r n o K J ia c a ,  K - (J )e j if lc n a T a ,  KJiHiionHpoKcena, xopH6jieHfle, 
6 n o T H T a, ±  KBapu, (T a 6 e jia  2 h  3). C o 6 3 H p o M  H a ob3ko x e T e p o r e H  M H HepajiHH c a c T a B , a  
noc6HO v 'i e m h e  K B a p n a , p a3 JiH K yjy  c e  flBe r p y n e  cT eH a . I Ip B o j  rp y n H  iipHnaj(ajy cTeHe 
cn p o M a iiiH e  KBapn,OM (T a 6 e j ia  2), a  j (p y r o j  cT eH e  c a  K B apuoM  (T a 6 e J ia  3).

Ta6eJia 3. I’pvna creHa HHTcpMcnHjapiio KHcejior KapaKTepa (c ren a  ca KBapiioM). 
T able 3 . T h e  group o f  ro ck s o f  the in te m ie d ia te -a c id ic  character (quartz rock s).

B p cra  creH a  

(R o ck  tvp e)

CTpyicrypa
(T exture)

MHHepajiHH c a c r a B  

(M ineral composition)
KBapiiJiaTHT

(Quarztlatite)
n opcfinpcK a (porphyritic): xojioKpHcrajiacra (hollo- 

crystaline), xHnoK pH crajiacra (hypocrystaline) 
OcHOBHa M aca (ground m ass): MHKporpaHyjiapHa 

(m icrogranular), r[)ano(j)npcKa (granophyric), XHja- 
JiHHCKa (vitrophyric)
BeJii-i'iHHa (jjeHoiqMcrajia (phenociysts size): 03-20 mm  

BejiiNHHa MHKpoam'a (microlite size): 0.009-02 m m

H iiarnoK Jiac (p la g ic la se )  - A n 35_28 flo (to) 

A n 2 8_23, caHHflHH (sa n id in e ) , 6 hoth t  (b io -  

t ite ), xo[)Hf)Jieiqa (h o m b le n d e ) , KBapii 

(q u artz), a y n r r  (a u g jte ).

AKqecopHH (a cceso ry ): anaTHT (ap atite ), 
ijHpKOH (z irk o n ), MarHeTHT (m a g n e tite ), 
nnpHT (p y rite ), MapKacnT (m arcasite )

JJaiiHT
(D a c ite )

IIopcJiHpcKa (porphyritic): XQHOKpHcraJiacra (hollo- 

crystaline)

Be.iH'ii-iiia (jienoK piicrajia (phenocrysts size):

0.5-10x7 m m

nnarHOKJiac (p la g io c la se )  -A n 33-A n28_23, 
KBapn (quartz), Shoth t  (b io tite )  +  xopH- 
6jieHHa (homblende)
AiaiecopHH (accesory): anaTHT (apatite), 
mipKOH (zirkon), MaraeTHT (m agnetite)

C T e H e  n p B e  r p y n e  r p a / ( e  y rjia B H O M  n e i n p a j i n e  j i e j io B e  a B a j ic K o r  M acH B a (n o T O K  

B p a H O B ai^ , B p x  n jia H H H e , cji. 2) h  H » e ro B e  j y * H e  n a f lH H e  (n o T O K  I lp e H H ii ia ) .  Mel>y M M a  
cmo pa3JiH K O B ajiH  j ia M r ip o ( j ) i ip e  -  K e p c a H T H T e , ri p a x n 6 a 3 a j i T e ,  6 a 3 a j iT H e  T p a x H a i i j j c 3 i r r e ,  

j ia T H T e  h  'i p a x n a i i j i e 3 H T e  h  a i i j i c s i iT e .  O cH O B H e n e T p o j io u i K e  k a p a k t c p n c ' r i i K e  o b h x  

C T eH a c y  c j i e j j e h e :

Cn.2. TeanoniKaKapranoflpy^ja ABajie (npeMa O rK  1:100.000;nonyH >eH oB acK oB H h, 1990).
Jlerem a: 1. AJiyBHjyM; 2. JJc;iyuHjyM; 3. noHTHjcKH necKOBH, necKOBHTe niHHe, raHHe h  i i l i a ’h kobh; 4. M c o tc k h  
rJiHHOBHTH nanopLp, u ih h h h , necKOBH h  rjiHHe; 5. CapMaT-MeorcKe necKOBHTe raHHe, rjnm e h  necKOBH; 
6. KoHTaKTHO MeTaMopcfiHcaiiH cejiHMCirrH Typ0H-ceH0HCK0r (J)jiHuia: KajiKciuiHKaTHH xopii(|)ejicn,
M eTaneni'iapH; 7. Aiqie3HTH. jiamiTH; 8. KiiapuTaTHTH; 9. JlaTHTH; 10. TpaxH6a3ajrrH H 6a3ajrrHH Tpaxnati;[e3HTH, 
11. JlaMiipotjjHpH (KepcaHTHTH); 12. Typ0H-ceH0HCKH (fjjimii; 13. I I cokomckh ((ijihiii; 14. ;'(nja6a3-[K»Kiia'iKa 
efiopMaiiHja; 15. CepneHTHHHTH.

Fig. 2. Geological map of Avala Mt. Legend (after Geological map 1:100000; modified V a s k o v ić ,  1990).
Legend: 1. Aluvium; 2. Deluvium; 3. Pontian sands, pebbles, clay sands and clays; 4. Meotian clay marls, 
shales, sandy clays; 5. Sarmatian-Meotian sandy clays, clay sands; 6. Contact metamorphosed sediments of 
Turonian-Senonian flysch -  calcsilicate homfelses and metapsammites; 7. Andesites, dacites; 8. Quartz la- 
tites; 9. Latites and trachyandesites; 10. Trachybasalts, basaltic trachyandesites; 11. Lamprophyres (kersan- 
tite); 12. Turonian-Senonian flysch; 13. Neocomian flysch; 14. Diabase-chert fomiation; 15. Serpentinites.
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J Ia iM iip o ( |) iip n  -  K c p c a n T iiT ii c y  i i a jc - r a p n je  cT eH e  ( T a 6 e j ia  1 ) .  J a B J b a jy  c e  c a  n e c n e  

C T paH e iioTO K a r i p e ' i n n e  y  BH/iy >KHii,e j ie 6 jb H iie  o k o  20 m  K o ja  n p o 6 n j a  ce jiH M C irre  T y- 

pO H -CeH O H CK O r 4)JIH IIla. C)6oJHIH JieJIOIUI >KHUa c y  HHTeH3HBHO IIOBpiHHHCKH a jiT e p H caH H .

MHHepajiHH c a c T a B  h  c T p y K T y p a  npHKa3aHH cy y T a 6 e j iH  2, a  MOAajiHH c a c T a B  y 
Ta6ejiH 4.

IlAazuoKAacu  cy XHiiHjiiioMopr}')HH, npHTKacTH, JiaMejiapHH h Bpjio peTKo 30HapHH. 
CBe*H cy, neKa/i 3aMyheHH, He3HaTHO cepHH,HTHcaHH h KajinHTHcanii y noBpniHHCKHM 
jieJioBHMa »ciine. OpmoKJiac je XHHiijiH0M0p(|)an, p ejio iiiio  3aMyheH h KaojiHHHcaH. 
EuoCuuiu ce jaBJba y KpynHHM 3pHHMa iipBeHOCMetje 6oje h jjaje c tc h h  nopcf)HpoHjiaH 
H 3rjieji. MecTO je y jip y * en  ca ayrHTOM. JlHCKe cy HcaBHjaHe h HCKHj(aiie. Cajip>KH hh- 
KJiy3Hje anaTHTa, a Hajia3H ce h yKJionjbeH y njiarjiomiacHMa h opTOKJiacy. C b o k  je, a y 
noBpiiiiiHCKHM jjeJioBHMa M i( e  nojej^HHa 3pHa cy  no'rayHO hjih flejiHMHHHo xjiopHTHcaHa 
h H36ejbeHa. A y žu iu  rpajiH HaroMHJiaiba flHMeH3Hja oj  ̂2  jio  5 mm y acoiiHjau,HjH ca 6ho-  
th tom . Be36ojaH je , 6jin>Kii,eii no 100, ’ic c to  nciivnao h jiv>k npcjiHHa xjiopHrrncaH. 
K eapn  je BeoMa pejiaK, o6h hh o H30CTaje, CHTaH, aJi0TpH0M0pc|)aH, HHTepcTHHHjckof 
KapaKTepa.

Ta6ena 4. Moga.THH cacraB  TpaxH6a3ajiTa h  KepcaHTHTa.

Table 4. Modal composition of trachybasalats and kersantites.

Ep. v3opKa (No. sample) 83 13 143 144
K-(})ejijicnaT (K -feldspar) 15.95 10.32 20.32 18.92
IIJiarHOKJiac (Plagioclase) 39.62 32.00 30.69 25.26
KBapii (Ouartz) 1.05 3.11 1.01 1.13
AvrHT (Augite) 6.79 21.58 18.15 15.38
E h o th t  (Biotite) 3.08 21.23 27.13 30.62
XopH6jienna (Homblende) 32.30 9.56 1.52 3.80
A kijccophh  m h h . (Accesorv min.) 1.21 2.20 1.18 1.59
Kojiop hh ;ic kc  (Color index) 42.17 52.37 47.81 48.80

T p a x u 6 a 3 a A U iu  c y  KOHCTaTOBaHH y  h c to h h h m  jjejioBHMa a B a jic K o r  M acH B a (noT O K  

B paH O B aii, c ji. 2). Ja B Jb a jy  c e  y  BHjiy >Kiw,e ;ie6 jb H H e o k o  5 m n p a B iia  npy>Kaiba C H -J3  
K o ja  iip< )6n ja  HHTeH3HBHO KOHTaKTHo M erraM o p c} )iican e  c e jiH M e irre  T y p o H - c e n o n c K o r  
cJ)jiHHia. Y  o 6 o j ih h m  jiejioBHMa >KHU,e (y 3 o p a K  1 4 3 , c ji. 3 )  3 ana> K ajy  c e  n p o jjyK T H  n H e y - 
MaTOJiHTCKe a K iin je  Kojn c e  o r j i e j j a jy  y  n o jaB H  m e s j j a  h M Jia3eB a H3i p a l j e n i ix  oji MHHe- 
p a j i a  ennjioTCKe r p y n e  hjih/h aKCHHHTa.

M n H ep a jiH H  c ac T a B  h  c ip y K T y p a  npH K a3aH H  c y  y  T a 6 e jiH  2, a  MOjiajiHH c ac T a B  y  
T a6 e jiH  4.

K-cpeAdcuaCu je  n p n c y T a H  y o c h o b h  c T e H e  K ao  m h k p o j i h t . KpynHHjn x n n H jiH o -  

M op4)H H  c|)e Ho K p iic t a j ih c y  B e o M a  peT K H . TljialuoKJiac j e  HjjH()Mopc))aH jio  xniiHjiiioMop- 
cj)an, jiaMejiapaH hjih 3 0 H a p a H , c b c >k  j e  hjih j je j io M  H3M eH>eH npH m b m v  c y  6a3H'iiiiijH 
jie jio B H  30H apH H X  H H jiiiB H jiya  y j e 3 r p y  h jih  KOHU,eh t p h h h h m  Jb y c K a M a  T p aH ccJ)o p M H caH H  

y h o h c h t . A yzuiu  j e  H j^H 0M 0pcJ)H 0 p a 3 B H je H  c a  n o H e K a ji  3ao6jbeHHM p y 6 o B H M a , 6 o j e  j e  

c B e T J i0 3 e J ie H e , CBe* j e ,  a caMO y n e p n c jie p H H M  j^eJioB H M a * H i i e  T p a H c c J io p M H c a H  y a r p e -  
raT e im jiO T a  h j i h  aK TH H O JiH Ta h  x J io p H T a . Jl,O M H H H pa McF>y 6 o je H H M  c a c T o ji iH M a . Xopn- 
ČJienda j e  iiojipeljeHa y  ojiHocy H a a y r H T , XHiiHj(H0M0p({)H0 j e  p a 3 B H je H a , 3ejieHe 6 o j e .  

ll,eHTpajiHH j ie jio B H  KpynHHjnx 4)eHOKpHCTajia • ip a i i c c j io p M n c a n n  cy y 6 h o t h t . Y  M a p n i -  
HajiH H M  jjejioBHMa iio je jiH iiH X  c|)eiioKpHCTajia jacHo c e  3 a n a > K a  n e m jb a c T H  p y 6  H a  K o jn  c e  

H e n o c p e jiH O  H a c T a B Jb a  6 h o t h t  m T O  6 h  c e  m o t jio  i io c M a 'rp a T i i  K a o  n p o i i e c  n p e T B a p a i b a  

x o p H 6 j ie H j ie  y 6 h o t h t  n p i i  K p a jy  MarMaTCKor c T a j( i i jy M a  KpHCTajiH3an,nje ycjieji 060 -
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r a h e n , a  o cT aT K a p a c T o n a  b o jjo m . Euoiuuiu  je u;pBeHKacTO CMei), cajip>KH HHKJiy3Hje ana- 
THTa, CBe>K j e ,  n e K ajj He3HaTHO x jiopH T H caH . Keapn  j e  B eo M a p e j ja K ,  jaB JB a c e  yrjiaBH O M  
K a o  MHKpoJiHT h j ih  noT nyH O  H 30C T aje. O cHO BHa M aca  c a c T o jn  c e  o j j  h c t h x  M im e p a j ia  h  

HMa cy6o4)HTCKH K ap aK T ep .

B a3ajiT H H  T pa\H an j^e3 H T H  KOHCTaTOBaHH c y  Ha Bpxy ABajie (y3opaK 8 3 ,  c j i . 3 ) .  

JaBjrajv ce y BHjjy >k h h c  j(e6jBHiie o k o  5  m K o ja  npo6nja KOHTaKTHO M e T a M o p t jm c a n e  
cej^HMeHTe T y p o H —ceHOHCKor cjjjinma. O c h m  Tora, K pynH H  KOMajin h  6 j io k o b h  o b h x  

CTeHa cy  natjemi Ha iiajjimaMa J.l,yror 6pjia c e B e p H o  oj( ABajie (y3opaK 1 6 5 ,  c j i . 3 ) .  Oji
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npeTXOflHHX cT eH a pa3JiH K yjy  c e  n o  b h iu h m  cajjp>K ajH M a K -f J ie j i j r c n a T a ,  a M f} n i6 o jia  h  
n n p o K c e H a , jjo k  S h o t h t  H 30C T aje.

AHfle3HTH c e  ja B Jb a jy  Kao »chhhh n p o đ o j n  y  cej^HMeHTHMa flH ja6 a 3  p o * H a M K e  c}>op- 
M a m ijc , H e0K 0M C K 0r (jjjiimia h  KOHTaKTHO M erraM op(})HcaHHM  ce /iiiM e in 'H M a T y p o H - c e -  

HOHCKor (})JiHiua j(e6 jh H H e ofl 5 jjo 15 m . M H H epaJiH H  c ac T a B  h c T p y K T y p a  ;j(aTH c y  y  
T a6eJiH  2. Ha 0CH0By ca jjp> K aja  6ojeH H X  c a c T o ja K a  H 3j(B ojeiiii c y  Kao B a p n je T e 'in  
6hothtckh, xopn6jieHfla-6HOTHTCKH h xopH6jieHfla-ayrHT-6HOTHTCKH aHjie'iiiTH.

E h o t h t c k h  B ap n jeT eT H  KOHCTaTOBaHH c y  y  K pcT aT O M  noT O K y, c e j iy  B e jiH  I I o t o k  h  

,TI,y6oKOM noTOKy (c ji. 2), xopH 6jieH jja-6H O T H T C K H  y noTO K y J la jiH a  Boj^a, a  x o p H - 
6 jreH jT a-ay rH T -6noT H T C K H  Ha / (y ro M  6 p jiy . C T eH e H3 K p c T a T o r  h  J(y 6 < )K o r noT O K a c y  
HHTeH3HBH0 XHjip()TepM aJin<) h  noBpniHHCKH a jiT ep H c a H e . O en o K p H C T aJiii iuiažuoKAaca 
c y  H jjH0M 0p4)HHx flo  XHnHjiH0M0pc})HHX c})opMH, JiaM eJiap iiH  h j ih  30H apH H , H a c T y n a jy  K ao  

caMOCTaJiHH h j i h  c e  rp y n H ii iy  y 3 p H acT e  a r p e r a T e  j[H M eit3 H ja  jjo 4 mm. n o j k h j i h t c k h  
y K J ia n a jy  6 h o t h t  h j ih /h  x o p ii6 jre r r jry , a  caj(p>K e h  HHKJiy3Hje an aT H T a  h  M ai rteT H T a. C B e- 
»ch c y  je j^ H iio  y  CTeHaM a H3 B e j i o r  noT O K a h  c a  f l y r o r  6 p j^a , j jo k  c y  y  ocTaJiH M  h h t c h -  
3HBHO HJIH J(eJIOM CepHI^HTHCaHH HJIH/b KaJmHTHCaHH. Y  MapFHHaJIHHM J^ejIOBHM a >KHI],e 
c a  J l y r o r  6 p j ja  n J ia tH O K jra c H  c y  »ciu iH ’iacTO  n p o p a c j iH  K -(})e jij(c iiaT O M . K o j i  B ehH H e 
(})eHOKpHCTajia H3 CTeHa B e j i o r  noT O K a 3ana>Ka c e  HenpaBHJiHO yH ji,y jiaT opii() n o T aM - 
i b c i b c  h  H c iiy n a jio c T , K o ja  c e  KaTKaji, M an n(} )ecT y je  h  nojaB O M  pa3MaKHyTOCTH 3 p n a ,  n n o  
j e  BepoBaTHO n o c j i e j j n n a  iipoT <)K JiacT H 'iriiix  4>eHOMeHa HacTaJiHX y TOKy K p e 'ra tB a  e p y n -  
THBHe M ace n p e  H>eHor n o T n y H o r  o H B p u ih a B a i ta .  EuoiuuCu j e  i^pBeHOM pK, c b o k  h j ih  
HHTeH3HBHO JJO jje jio M  XJIOpHTHCaH, JIHMOHHTHCBH h  H 3 6 e ji,e [i y  cT eH aM a /I,y6<>KOI H 
K p c T a T o r  noT O K a, a  He3HaTHO XJiopH TH caH, eiiH jiO T H caii h j i h / h  K a j in H 'r r ic a n  y  c T e H a M a  
J l y r o r  6 p jia .  J I h c k c  c y  n e K a ji H caB H ja H e . Caj(p>KH HHKJiy3Hje a n a T H T a  h  M a m e T H 'r a .  

Xopn6AeHda j e  HjjH0M0pc})Ha j^o XHnHj^H0M0pc})Ha, K aT K ajj 6jiH *H > eH a n o  (100), 3 e j ie H e  

6 o je .  rio je j^H H a 3 pH a c y  c j i a 6 o  3 a o 6 jb e H a  y c jie ji  M arM aTCKe p e c o p m p i je .  Caj;p>KH HHKJiy- 
3Hje anaTH Ta h  M arHeTHTa. K o j i  nojej^H H H X  K pncT ajia  3ana>Ka c e  j^ejiHMHMHa T p a H c (} )o p -  

M au rija  y 6 h o t h t .  Y  ()6 o j(h h m  j(ejioB H M a » rrrn a  c a  / I y r o r  6 p j ia  HOTnyHO j e  T paH cc})op- 
M HcaHa y a r p e r a T  errrrjroT a h j ih /h  x jio p H T a  h  Kajiu,HTa c a  H3j(BojeHHM c e K v n jiap iiiiM  
M araeTHTOM  h j ih  ccj>eHOM. Y  ocTaJiHM  n o ja B a M a  j e  x jio p H T H caH a h j ih /h  K a jin H T iica n a . 
Ayzuiu  j e  n jin o M o p cJ ian  j jo  xnnnjiH <)M opc}jaii 6 j ie j io  3 e jie H e  6 o j e  h j ih  6 e 3 6 o ja H , c b o k  h j ih  
TpaHcc})opM HcaH jjc jio m  y  aKTHHOJiHT. K aT K ajj c a  xopH6)JienjiO M  h  6 h o t h t o m  r p a j in  H en- 
p aB H JiH a  h j ih  O B ajiH a j(<) a M e 6 o n jra J i iia  HaroMHJiaiba jjiiM eii3H ja  o j( 3 j jo  5 m m . Y  h .h x o -  
bhm  H H T epcT H unjaM a H a jia 3 e  c e  cHTHa 3 p H a  n jia rH O K n a c a . O B e  n aK ynH H e n o  M H H ep ajm o j 
a c o ir ii ja n H jii  h cT p y K T y p n  H M ajy jiiiopiiTCK H  K ap aK T ep . Moryhe j e  j ja  c y  n a c T a j ie  K ao  
i io c j ie jn in a  KOMnJieKCHHX MarMaTCKHX j(H c})ep e iin n ja ijH o iiirx  n p o ii ,e c a  h j ih  n a K  n p e jic 'ra B -  
Jb a jy  n o T n y H o  c B ap e H e  C TpaH e yK JionK e. K-cpeAdcuaiii j e  c n o p a j i in r a i r  c a c T o ja K  a n jie sH -  
T a J l ,y r o r  6 p jia .  I b e r o B o  n p n cy cT B O  KOCTaTOBaHO j e  y  ceB epoH C TO 'iiiH M  jje jioB H M a H 3i[an- 
Ka. Ja B Jb a  ce  3a je jjiio  c a  HJiai HOKJiacoM rp a j je h n  r patit)(})H pcK y 0CH0By CTeHe. Keapu, je  
pej^aK . KoHCTaTOBaH j e  K ao  cJieH O K pncTaji caM O y  nepnc})epH M  nejioB H M a >KHi;e c a  J J ,y ro r  
6p j^a , OBajiaH j e  j jo  a M e 6 o n jja jia H . I t e r o B e  n o B H in eH e  k o j ih h h h c  n o K 3 3 y jy  j^a OBe cT eH e  
r p a j i e  n o c T e n e H e  n p e j i a 3 e  Ka jianiiT H M a.

.HaTHTH h TpaxnaHjje3HTH c e  ja B Jb a jy  y BHjjy >KHH,a Jie6jbime o jj  1 j(o  10 m n a  c e B e -  
poHCTOHHHM (noT O K  r j i e t j e B a i ; ) ,  jyroHCTOHHHM (noT O K  B paH O B ai^, jjecH H  h 3 b o p h i h h h  

K paK ), jy ro3anaj^H H M  ( K p c T a r a  h  Jl,y6yKH noTOK) najjH H aM a h  B p x y  A B a jie  ( c j i .  2) 
n p a B ija  n p y> K an .a  C3-JM . P eT K o  c y  n 0 T n y H 0  c b o k h ,  yrjiaB H O M  HHTeH3HBHo x rr j[p o T e p -  
MajiHo h  noBpuiHHCKH aJiTepH caH H . I J p o i ;e c H  a jiT ep a u ,H je  H H cy y  c b h m  jiajKOBitM a h c t h  h  

npB eH C T B eH O  3 a B H c e  o j ;  H,H X 0B 0r n o j i o » c a j a  y  M acH B y. T aK O  c y  JiaTH T H  H3 j y r o 3 a n a j i H o r  
j ie j ia  (K p cT aT H  noTO K ) cepHii,HTHcaHH h  xjiopH T H caH H , H3 jy r< )n c 'ro 'iH o r  j je j ia  (n o T O K
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FjietjeBaii) h ca Bpxa nJiaHiine HHTeH3HBHo K-MeTacoMaTCKH H3MeiteHH ca nojaBOM 
MJia3eBa ch th o  30  KpynH03pH0r ajiyjiapa, cnjiHc})HKOBaHH, xJiopHTHcaHH h nnpHTHcaHH, 
a ca ceBepoHCTOHHHX iianniia (noTOK Bpanoium) eiiimoTHcaun, ciuiHf})HKOBaHH h xJiopn- 
THcaHH. Cajip>Ke oGhjbc KpynHHX cjienoKpncTajia c})cjijicnaTa h HjuioMopc})Hc xopH6jieH- 
jie BejiHHHHe j ô 1 cm.

MHHepaJiHH cacraB h cipyKiypa npiiKa3aHH cy y Ta6eJiH 2, a MojiajniH cacraii y ra6eJiH 5.

TaGeJia 5. MoflaJiHH cacTaB JiaTHTa.
Table 5. Modal composition of latite.

B p .y 3opaKa 
(No. sample)

<J>eHOKpHCTaJIH
(Phenocrysts):

84 123

CaHHj^HH (Sanidine) 3.19 6.18
IljiarnoKJiac (Plagioclase) 33.02 10.35
KBapH (Quartz) .19 -

B hotht (Biotite) 8.40 9.75
XopH6jieHj(a (Homblende) 7.83 5.49
AyrHT (Augite) 1.42 -

AKHecopira m h h . (Accesory rnin.) .90 .50
OcHOBHa Maca (Groundmass) 45.05 68.23

IlAaZUOKAaCU c y  HJIHOMOpc})IIH JtC) XHIIHJtHOMOpc}lHH, J ia M e J ia p H H  HJIH 30H apH H . noj- 
k j i h t c k h  y K J ia n a jy  6 h o t h t  h  x o p H 6 jie n j jy  h  ca ;ip > K e  HHKJiy3Hje an aT H T a  h  M arH eTH Ta. 

Tpajie iieK a ji h  H a ro M iu ia i i .a  j j i iM e ir in ja  j(o  5x7 m m  M OHOM HHepajiHa h j ih  y a c o n n j a u i t |» 
ca xopH 6jieH j(O M , K o ja  j e  p e jjo B iio  j ic j io m  6 n o T H rrH c a H a  h  y p a jiH T H c a H H M  ay rH T O M . Y  
XHj^p0 T epM ajiH 0  H3M eibeHHM cTeH aM a H3 K p c T a T o r  noT O K a h  c a  B p x a  n J ia H im e  (Cno- 
MeHHK PycHMa) nJiarH O K Jiacn  cy C K opo noTnyHo cepnijH T H caH H . CanuduH j e  pe j^aK  K ao 

c{)eiiO K pncTaji ( jjo  7x5 m m ) , aJiH 3aTO r p a j in  B eh ii j je o  ocHOBHe M a c e . riojKHJiHTCKH 
y K Jia n a  x o p i i6 j ie n j(y  h  6 h o t h t .  Xopn6AeHda j e  H ajo 6 H JiH H jH  c a c T o ja K  JiaTH Ta c a  B pxa  
njiaHHHe (c ji. 2., y 3 o p a K  84 -  c ji. 3), j jo k  ce y ocTajiHM jaB Jb a  y n o j(pet)eH H M  KOJiHiHHaM a. 

HjiH0M0pc})HH cj)eHOKpHCTajiH c y  BejiHHHHe j^o 5x2 m m , H eK ajj h  j^o 10x6 m m , M pKo- 
3 e J ie H e  j io  3 e jie H e  6 o j e ,  h c c t o  6jiii>KH>eHH. lIo jK H JiH T C K H  y K J ia n a  iu ia rn o K J ia c .  Y  a j r r e p n -  
caHHM CTeHaM a j e  jje jio M  h j ih  n a K  n o T n y n o  ipaH cc})o p M H caH a y  a r p e r a T  aKTHHOJiHTa 
h / h j i h  e i iH j jo 'r a  h  aJi6H T a. Ay?uiu  j e  KOHCTaTOBaH y  •rp ax iian jie3 H T H M a jy>KHO o /i B p x a  
ABajie h  H S B o p n iriH o r j<cjia  noTOKa B p a i io i in a .  c te n o K p n c T a jiH  c y  nj(H()Mopc})iiHX c}>opMn, 

KaTKaj^ 6jiHacH>eHH, j(HMeH3Hja j(o  0.8x0.45 m m . EuoCuuiu j e  M pK ou;pB eH , p e T K o  c b o k ,  

o 6 h h h o  x jio p H T H ca n  h j ih /h  j(eK O JiopncaH . Cajjp>KH HHKJiy3Hje nnpK O H a. Y  CTeHaM a c a  
B p x a  n jia iiH iie  ( y 3 o p a K  74, c ji .  3) KOHCTaTOBaHO j e  n p H c y c T B O  c h t h h x  peTKHX c}ieno- 
K p n cT aJia  K B api(a. A K ije c o p H ii c a c T o j n n  np H K a3 a iiH  c y  y r a 6 e j iH  2.

CTeHe j(pyre rpyne npej(CTaBJbeHe cy KBapu,JiaTHTHMa h jtaHHTHMa (Ta6ejia 3).
KuapiviaTHTH c e  ja B J b a jy  y BHj(y >Kiu(a n p a B ii,a  n p v > K aii,a  C3-JI4 h  CM -J3 H in p v j( o -  

B aH iix  y cep n eH T H H H T e, c e ju iM e ir r e  neoK O M C K or h  T y p o H —ceH O H C K or c})Jiiu iia  (cji. 2). JJc6ji>h- 
H a >Kiii(a B a p n p a  o j(  5 j(o  20 m, a  H3y3eTaK n p e j(C T aB Jb a  >K im a H3 K p c T a T o r  n o T O K a j(e6jBiuie 
o k o  100 m. Ca C T aH O B H iirra H>HxoBe reH eT C K e B e 3 e  c a  Pb-Zn M ii i i c p a j i i r i a u n ja M a  n o c e 6 H O  c y  

' i n a 'i a jn n  KBapuJianrrH H3 p y j( iie  30He Il,pBeHor 6 p e r a  (cji. 2).
MimepajiHH cacTaB h  c T p y K T y p a  jiaT ii cy y Ta6ejiH 3, a M oj(ajiH H  c ac T a B  y T a6 e jiH  6.
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neTpojiouiKHM HcnHTHBaitHMa KOHCTaTOBaHO je ^a ce KBapnJiaTHTH Meljyco6Ho 
pa3JiHKyjy KaKO no MHHepaJiHOM cacTaBy TaKO h no CTpyKTypn ('rafiejia 3) h BpcTaMa 
XH^poTepMaJiHHX aJiTepau,Hja. O chm Tora, yoqeHO je fla nojeflHHH flajKOBH no K a 3 y jy  
xeTeporeH MHHepajiHH cacTaB Kojn ce o iJ iejja  y nojaBH 30Ha 6oraTHjnx hjih cHpoManiHnjnx 
KBapnoM hjih uaK iteroBHM noniyHHM 0flcycTB0M h rra/(a noKa3yjy npejia3e Ka KBapipaTHT- 
CKHM a!iJie3HTHMa, JiaTHTCKHM 3HĴ e3HTHMa TpaXHaHJ(e3HTHMa (nOTOK BpaHOBalj).

TaGejia 6. MojjajiHH cacraB  KBapiiJiaTHTa. 
Table 6. M odal composition of quartz latite.

Bp. y3opKa 
(No. sample)

OeHOKpHCTaJIH
(Phenocrysts)

25 30 45 111 86 124

C aH H jjH H  (Sanidine) 1.65 17.60 6.70 17.56 5.14 4.27
njiarHOKJiac (Plagioclase) 17.82 21.96 20.10 13.68 19.18 29.41
KBapi^ (Quartz) .35 4.22 7.01 8.23 5.32 10.08
XopH6jteiijia (Homblende) 4.25 2.68 - 1.71 7.71 2.60
AyrHT (Augite) 6.52 1.35 - .34 1.95 -

B hotht (Biotite) 9.60 9.34 3.23 13.18 4.82 4.87
AKuecopiiH mhh. (Accesory min.) 1.86 1.35 1.09 1.60 2.33 .32
OcHOBHa M a c a  (proundmass) 57.16 41.40 67.99 43.50 52.69 48.45

H a jH H T e p e c a H T H H je  n o ja B e  K B a p it;jiaT H T a c e  H a j ia 3 e  y  n o T O K y  B p a n o B u y ,  n o j j p v 'i j v  

U p B e H o r  6 p e r a  h  n o T O K y  T j i e ^ e B n y  ( c j i . 2 ) .
K B apnJiaTM TH  noT O K a B p a n o B i ia  c y  H 3 p a3H T e n o p c J jn p c K e  c rtp y K 'iy p e  c a  KpynHHM 

(J)eHOKpHCTajiHM a c jo e jijicn aT a . O cH O B H a M a c a  j e  M H K p o K p n cT a JiacT a  (cajjp> K tt o 6 n j b e  M H K po- 

jiH T a 4 > eJ ijjcn a T a  h  K B a p ija )  h  r p a n o c j) i tp c K a . O j j h o c  c J ie n o K p n c T a jia  j e  0C H 0B e 1 .5 :1 .
n j ia ž u o K A a c u  c y  j io M H iia irn n i  (T a 6 e jia  6 ) , HjtHOM opc})ini c y  jto  XHHHjtH 0M 0pc|)iiH , 3 0 H a p -  

h h  h j ih  JiaM eJiapH H , peT K O  c y  c b o k h ,  o 6 i t 'i i io  n o  o 6 o jry  3aMeH>eHH ceK V H jiapn tiM  a jiv J ia p o M  

K ojn c e  K o i i n e i n p n i i i e  h  jty>K M HKponpcJiHHa y  3pH y h j i h  cepHii;HTOM, p e t) e  h o h c h t o m .  C a n u -  
d u n  je  K ao cjienoKpncTrUi pejiaTHBHO p e jiaK , ajiH  n n a K  y  jioBOJhiioj k o j ih 'ih h h  n p H c y ra H  jta  6 h  
ce  cTCHe O K a p a K T e p n c a J ie  K ao K B apip iaT H T H . M jinoM opcfiaii j e ,  Kapjic6aTCKH 6jnt>Kii>eii, 
iteK a ji 30H apaH . E u o u iu C u  j e  peTKO cb c> k , yrjiaBHOM xjiopH TH caH  h  jjcK O jiopitcaH . X o p n -  
dAenda  noK a3 y je  b h c o k  H jjH 0M 0pc})ii3aM , 3eJieH e je  6 o je  h  o 6 h 'i h o  x jio p iiT H c a H a  h j i h  T p a H c -  

cJiopM itcatia y  a r p e r a T  e in tjio T a , xJiopH Ta h  M arHeTHTa. A y u m  j e  p e jtaK , B ejiti'iiiH e j(o  1 mm, 
HjtHOMopcJjaH, BehHHOM x jio p H T H caH . K e a p u ,  j e  B eoM a B a p itja ^ H J ia H  K a o  c{)eiioK piicTaji 
(T a 6 e jia  6). M ecrix) y  OKBHpy h c t c  >Kitne HberoBa 3acTynJbeHOCT B a p itp a  o jt 3.2% Jio 15%  
3acTynjbeHOCTH c b h x  cjienoKpHCTajia. O B aJiaH  je  Jto a M e fo it j ja jia n  ju iM e in n ja  o jt 0.1 j[o  4 mm. 
y  KBapiiJiaTHTCKOM j[aj k v  noTOKa B p a iio i in a  ( 'r a 'iK a  30, cji. 3) 6ojeH H  M H iiepajiH  h  c|>ejijtcnarn i  

rp a jie  H aro M iu iaH > a B ejiH 'im ie  j to  1 c m  nnopH T C K or cacT aB a. K B a p n n a T H T H  n o T O K a B p a n o B ita  
c y  IIHTCH3HBHO XHJlpOTCpMajIHO H3MeH>eHH Tj. CIIJIHcflHKOBaHH, CepHI^HTHCaHH H XJIOpHTH- 

caHH. H s y 3 e T a K  'i i i i i e  K B a p iv ia T itn i H3 H 3B opH iH H or j j e j i a  noT O K a ( y 3 o p a K  117, c ji. 3) K o jit c y  

K -M eT aco M aT C K H  H3MeH>eHH h  o /jJ iitK y jy  c e  no jaB O M  K pynH o /(o  c i iT H 0 3 p H 0 r  a /ty j ia p a  Kojit 
rp a jH i o /r  15 j io  25% BOJiyMeHa o b h x  CTCHa.

KBapu,JiaTHTCKe >Kiiii;e Koje ce Hajia3e ca jyro3aiiaj[iie cTpaHe njiaHHHe, ok o  500 m  
o jj  Bpxa njiaHime, noKa3yjy h c t h  cacTaB K ao  h  npeTxojuiH. FIpBa >KHi;a je cBe»:a ( y 3 o p a K  

86, c ji .  3), a jipyra h h t c h 3 h b h o  K -M eT acoM aT C K H  H 3M eibeH a.
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K B apijJiaT H T H  noT O K a rJ ie l)e B ii,a  c e  pa3JiH K yjy  o fl npeTXOflHHX n o  TOMe u i t o  He 
ca^p>K e a y n iT  h  i u t o  c y  c b h  HHTeH3HBHO K -M eT acoM aT C K H  H 3M eibeiiH . C a;(p>K aj a j iv j ia p a  
y  itH M a B a p n p a  o ^  2 5 .8 9  flo  4 1 .5 3 %  (y 3 o p a K  1 1 8  h  1 2 0 , c ji. 3 ) .

Y  noj(pyHjy U p B e n o r  6 p e r a  jiaj k o b h  K B a p iy ia ra T a  cy HHrrpyj(OBaHH y  k o h t 3 k t h o  
M eTaM opc|)iicaH e ceflHM eHTe T ypoH —ceHOHCKor (Ju iH iua . H a jM a p K a H r a n ja  j e  >Kima Ha 

ym hy KpcTaTor noTOKa y 'I’oii'in/icpcKV peK y jiefiJ i.n n e  o k o  1 0 0  m  (y 3 o p a K  1 6 9 - 1 7 1 ,  cji. 

3 ) . O G ojiiih  j(eo  >Kiiu;e K apaK T cpnm e c e  3aM p3H yraM  p y 6 o M  iiiH p in ie  3 5  c m  xn ja jim icK c  
CTpyKType. I b c iin  u,eHTpajiHii j /c jio b h  c y  xo jioK p H C T ajiacra  MHKporpaHyjiapHOM h  
rpaii0f})npcK 0M  o c h o b h o m  M acoM . I lo K a 3 y jy  h c t h  cacT aB  K ao h  K B apu ,Jiarara noT O K a 
B panoB iiia . C b o k h  cy . O reH e H3 D ,p B e H o 6 p e u iK o r  noTOKa h  H 3B opH iu iior  j je j ia  K p cT a T o r  
noTOKa c y  HHTeH3HBHo K-M eTacoM aTCK H  H 3M eiteH e h  caj(p>Ke j(o  3 0 %  a j( y j ia p a  (y 3 o p a K  
1 3 1 , cji. 3 ).

K i’.apu JiaT H T e T e u i n h a  M a jjja n a  j ie T a j ia io  c y  n e T p o jio u iK H  o6pajiH J[H  l l i ć  &  

K n e ž e v i ć  (1 9 6 9 ) .
/l,a i;iiT ii c e  ja B Jb a jy  K ao  > k h 'ih h  n p o 6 o j n  Ha 3anaj(H H M  n a ju m a M a  A B a J ie  y  J[],y6 0 K0 M 

noTO K y h  y  n o 3 p y 'i jy  K y p jaK O B ija  (c ji. 2). r ip a B a u , n p y a ca u > a  a < im a  j e  C M -J3 h  C 3-JM , a 

j^e6jbH H a hm  B a p n p a  o j( 1 jjo  1 5  m . PeTKO c y  n o r a y H o  c b o k h ,  yrJiaBHOM  XH j(porre p M ajiH o  
H 3M eibeiIH  (CHJIH(f)HKOBaHH, CepHU,HTIICaHH H XJIOpHTHCaHH) II nOBpiUHHCKH paciiajiH V 'i ii 
(T a 6 e j ia  3 ).

XEMHJCKH CACTAB H KJIACHOHKAHH.TA

H a  o c n o B y  M H iie p a j iH o r  c a c T a B a  h  c ip y K iy p H H X  K a p a K T e p H c n iK a  H 3 a 6 p a H o  j e  

T p H H a e c T  y 3 o p a K a  3 a  x cM iijcK a H ciu iT H B aiba  ( T a 6 e J i a  7 ) .  I l o p e j i  o b h x  y  T a 6 e j iH  c v  

n p H K a 3 a iu i h  n o f la m i  npeT X 0j(H H X  H C T p a * H B a n a  ( f l i i M H T p H j e B i i h ,  1 9 3 1 , I l i ć  &  

K n e ž e v i ć ,  1 9 6 9 , P a v l o v i ć  i d r . ,  1 9 6 8 ) .
y  nejiHH H n o cM a 'ip aH O  T e p n n ja p n e  ByjiKaHCKe CTeHe A B a jie  n o K a 3 y jy  u m p o K e  

B ap iijaH H je  y  cacT aB y . C aj(p>K aj cHJiHHHje c e  K p e h e  y  H H TepB aJiy o ji  4 9 .9 5  Jio 6 5 .1 9 % , 

jjaK Jie  B a p n p a  o j( 6a3H'iHHX ( S i 0 2 5 1 + 2 % )  j(o  KHcejiHX ( S i 0 2 >  6 3 % ) ,  HaKO y  HajBeheM  
6 p o jy  o j j r o B a p a  H H TepM ejjn japH H m  CTeHaM a.

M H TepBaJiH  B a p n ja n n ja  B e h im e  OKCHjia c y  b h c o k h  i h t o  j e  n o c j i e j i n n a  x e T e p o r e n o r  

c a c T a B a  c a M e  c e p n j e .

C a  n e T p o re H e T C K o r  a c n e K T a  i i a j c n c n n r } ) n 'i n n j n  c y  p e j i a r a B H O  h h c k h  ca jip > K ajH  

C H J iiiu n je  y  K O M 6iiiian iijh  c a  b h c o k h m  cajip>K ajiiM a K a jm je  n  K a j m n j e  h  p e J ia T H B H o  b h c o k  

o j^h o c  F e 2+/F e 3+ y  C T eH aM a 6 a 3 H TiH o r  K a p a K T e p a .

n p e M a  caj(p>KajHM a cHJiHHHjc HciiHTHBaHe CTeHe c y  n o j je jb c i i c  y  jib c  r p y n e .  n p B o j  

r p y n n  i ip in ia j ia j ie  6 h  CTeHe 6 a3 H TiH 0 -  H ir re p M e ji i i ja p H o r  c a c T a B a  c a  cajip>K ajaM  S i 0 2 oji
4 9 .9 5  jjo  5 6 .3 4 %  ( T a 6 e j ia  2 ,  CTeHe c iip o M a in iie  K B ap u o M ), a  j ip v r o j  c T e n e  

H H T e p M e jjn ja p n o -K iic e j io r  K a p a K T e p a  caj(p>K ajeM  S i 0 2 o jj 5 9 .2 5  jjo  6 5 .1 9 %  ( T a 6 e jia  3 , 
CTeHe c a  K B apijoM ).

3 a B H c n o c T  iio jej(H H H X  O K ciijia  y  o jih o c v  l i a  r j i a B i u i  h  H a jB a p H ja 6 i iJ iH ii jn  S i 0 2 j e  n a  
c j i . 4  h  y K a 3 y je  j i a  k o ji c T e H a  n p B e  r p y n e  c a  n o p a c T O M  ca jip> K aja  cH JiH H iije  p a c T e  ca jip > K aj 

K a j in j e ,  a  o n a j i a  K a jm ,H je , a jiy M H H iije  h  y K y n n o r  r B o a c l ja .  O c T a j i n  oK C H jiii n o K a s y jy  
u in p o K e  h  o i u i p e  B a p n ja n n je .  K o jj c T e n a  j i p v r e  r p y n e ,  M e l)y r a M , c a  n o B e h a ib e M  

c a jip > K a ja  c iu i im H je  y  H H T e p M e ju i ja p n o M  j je j iv  o n a j i a  ca jip > K a j a jiK a jm ja ,  a  p a c T e  

M a rH e 3 i i ja ,  j(OK K aJiu ,H ja  h  y K y im o  riio > K lje  jaK O  B a p i ip a jv .

y  N a 20 + K 20 - S i 0 2 j in ja i  paMV ( c ji . 5 )  cT eH e  n p B e  r p y n e  n o K a 3 y jy  K a p a K T e p n c ra K e  
6 a 3 aJ ira H X  rrpaxHaHj(e3HTa h  T paxnaH ji:e3H T a, a  j ip v r e  j i a n i r r a  h  T p a x i i j( a n ir r a .
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Cji. 4. BapiijaiiHOHH nnjarpaM rjiaBHHX oKcn^a. 
Fig. 4 . The m ajor e lem en t varia tion .

Le Maitre, 1989

o ■ 1 « 1__ I----1---- ‘----1----1----1---- I----1----»---- 1----1----1----1----1----*---- L
35 45 55 05 75

Si20  (wl%)

C ji. 5. J^HjarpaM KJiacH(})HKaiiHje S i0 2-(N a20+K 20 )  TepqHjapHHX ByjiKaHHTa A Bajie npeMa La Maitre et al. (1989). 
HereHfla:S2- 6a3ajiTHH TpaxHaHfle:iHTn; S3-TpaxHaHfle3HTH; T -  TpaxnT (Q<20%), TpaxHflamiT (Q>20%), 0 3 -  
HauHT.

Fig. 5. S i02-(N a20+ K 20 )  classification diagi’am of Tertiary volcanics of Avala Mt. (after la Maitre et al„  1989). 
S2- basaltic trachyandesite, S3- trachyandesite, T -  trachyte (Q<20%), trachydacit.e (Q>20%), 0 3 -  dacite.
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I lp e M a  R i-R 2 n ap aM eT p H M a (c ji. 6) cT eH e n p B e  r p y n e  noKa3yjy xeM H 3aM  T p a x n 6 a -  
3 a jiT a , rip ax n a H jie 3 H T a  jiaTHTCKHX an /[e3 H T a  h  JiaTH Ta, a  / ( p y r e  /(a iu iT a , p n o jiH T a , KBapu;- 
JiaTH Ta h  KBapu;jiaTHTCKHX an /ie3 H T a .

C ji. 6. R ]-R 2 KJiacHcjjHKaijHOHH ^HjarpaM ByJiKaHHTa A B aJie (npeMa D e la  R o s h e .  1980; MOHHcJjHKOBaH no 
S t r e c k e i s e n ,  1983). 1. phojiht; 2. aaqHT; 3. KBapqjiaTHT, 4. KBapqjiaTHTCKH aHne3HT; 5. aHne3HT; 6. Jia- 
th tc k h  aHjje3HT; 7 . T p axn 6a3ajiT ; 8. 6a3ajiTHH TpaxHaHfle3HT.

Fig. 6. R j-R 2 classification diagram  of M t. Avala volcanics (after D e  la  R o s h e  e t  a l . ,  1980; 
m odificated by S t r e c k e i s e n ,  1983). 1. Rhyolite; 2. Dacite; 3. Quartz latite; 4. Quartz latitic ande- 
site; 5. Andesite; 6. Latitic andesite; 7. Trachybasalt; 8. Basaltic trachyandesite.

3 A K J b y H A K

'l e p n H ja p H e  ByjiKaHCKe cT eH e A B a J ie  ja B J ta jy  c e  y BH/ty jia jK o isa  [iiripyj!OBaiiHX y  
jy p cK e  cepnaH T H H H T e, ce/iH M eiiT e  /[ t i ja 6 a 3  p o » c iia 'iK e  c f to p M a n n je  h  H e0 K0 MCK0 r  c jiJ iiiin a  
h  ce/|iiM eH T e T ypoH  -  c en o H C K o r c ju iiiiiia . I J p a n a n  npy> K aii,a  /jajK O B a je C3-.TM h  
C M -J3, p e f je  H - 3 , h  n o K J ia n a  c e  c a  n p a B ije M  npyjK aH >a rjiaB H H x pace/jH H X  c T p y K ry p a . 

H >nxoB a j je 6 jbH H a B ap H p a  o /i  1 flo  20 m , p e n c o  3 0  100 m .
H 3 r p a ^ e H e  c y ,  r e H e p a j i n o ,  o / i  4 )eH O K p H C T ajia  K - c f i e j i / i c n a T a ,  n j ia rH O K J ia c a  K B a p ija ,  

a y r H T a , x o p n 6 j i e H / i e  h  6 n o T H T a . C n o p e / i i m  c a c T o j n n  c y  o p T H T , n i ip K o n ,  a n a T H T , c c j)e n , 

M arH eT H T  h  cyJic}Hi/(HH p v /U in  M H H ep aJiH , a  c e K V H /ia p n ii  a / iV J ia p , cepH U ,H T, x j io p H T , 

e illl/IO l', K liap n , XHJ[pOKCH/(H TBO>Kl)a, TJIHHOBHTH M H H epaJIH  II KaJIHHT.



T ep u n jap n e ByjiKaHCKe creH e ABaJie 4 0 5

OrpyKType cy xojioKpHCTajiacTO 30 xHnoKpHCTaJiacTo nopcfmpcKe, peTKO 
XHjaJiHHCKe. OcHOBHa M aca  je MiiKpoKpHCTajiacTa flo MHKporpaHyjiapHa 11 cyf)oc^HTCKa, 
peTKO BHTp()cJ)HpCKa.

H a  0C H 0B y M H H e p a jiH o r  cacT aB a h  x eM H 3 M a nofleJb eH e c y  y  flBe r p y n e .  r ip B a  r p y n a  
ce K apaK T ep nu ie CTenaM a (la'iHMiio—H H TcpM ejiH japiior K apaK T epa ( c T e H e  C H p o M a n iH e  

K B a p n o M ) npejicTaBJBeiiHM  T p a x H 6 a 3 a J iT H M a , 6 a 3 a jiT H H M  T p a x n a ii /iC 3 H T H M a , jiaT H T H M a h  
T p a x H a H jje 3 H T H M a , aiijie'UiTiiM a h  J ia M n p o c J )H p o M —KepcaHTHTOM. A p y r o j  r p y n n

n p n n a j i a j v  cTeH e H irrep M ejjH jap iio -K H cejior  K apaK T epa (cT eH e c a  KBapnoM ): 
K B apn ;jiaT H T H , j i a n H T O - a n j j e 'i i r i 'n  h j ia m iT H .

I lajcTapnjH cy KepcaHnrra (54.58 mhji. i o j i . ) ,  a  HajMJiaijH KBapnJiaTHTii (25-23 mhji. 
rofl.).
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THE TERTIARY VOLCANIC ROCKS FROM MT. AVALA

by

N ada V asković and V esna M atović

The Tertiary volcanic rocks in M t. Avala occur as dykes intruded Jurassic serperitinite and sediments 
of diabase—chert formation and Neocom ian flysch and sediments o f the Turonian—Senonian flysch. Their 
thickness is range from 1 to 20 m , rarely to 100 m.

According m ineral composition and whole rock chemistry volcanic rocks o f M t. Avala subdivided 
into two groups. The first group is characterize by the quartz -  poor rocks of the basic -  intemiediate 
character (basaltic trachyandesite, trachyandesite, latitic andesite, latite, andesite and kersantite). The se- 
cond group composed of quartz—rich rocks of the interm ediate — acidic character (quartz latite, dacitic 
andesite and dacite).

The oldest are kersantite (54.58 Ma) and the jungest are quartz latite (25 to 23 M a).

Key words: volcanic rocks, age, Avala M t, petrography, whole rock chem istry, classification.

INTRODUCTION

The Tertiary magmatism of Mt. Avala with its wide distribution and diversity of 
rock types and variety of associated mineralization attracted attention of many geologists. 
The literature data dedicated to related problems including also several summaries.

Tertiary magmatic rocks from Mt. Avala were described by D im itrijev ić  (1931) 
who categorized them, according their mineral and chemical composition in two groups: 
the first group is composed of quartz-free rocks (lamprophyres, microkersantites and an- 
desites) and the second of quartz-rich rocks (quartz microdiorites, microgranites and rhyo- 
lites). Subsequently, Ivković (1975) and P av lov ić  et al. (1968) classified them into 
andesites, dacites and quartz latites, and microdiorites. Ilić  & K nežević (1969) studied 
in detail quartz latites Tešića Majdan (Ripanj). Later V asković (1990) presented a more 
definitive study discusing mineral composition and bulk-rock chemistry and proposing a 
petrogenetic characteristic. V asković & Jović (1993) studied geochemical characte- 
ristics of these rocks and after that the same authors (1994) studied the trace element in 
main and acessory minerals.

University of Belgrade, Faculty of M ining and Geology, Djušina 7 , 11000 B elgrade, Yugoslavia.
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The aim of present paper is to summarize the available information on different 
types of volcanic rocks on the Mt. Avala and theirs petrographic, chemical, and textural 
characteristics.

This paper based on literature data and our investigation. It reflects also the present 
day knovvledge (up to 1995) of Tertiary volcanics on Mt. Avala.

GEOLOGICAL SETTING

The Mt. Avala Tertiary igneous suite is exposed on the outer most part of North 
Šumadija, about 20 km south of Belgrade (Fig. 1).

Geotectonically it belongs to the Vardar Zone e.g. to the south marginal part of 
Pannonian basin.

The Tertiary volcanic rocks is exposed over an area of about 32 square kilometers 
composed of serpentinite, diabase-chert formation, sediments of Necomian flysh and 
Turonian-Senonian flysch and the Tertiary sediments (Fig. 2). The Mesozoic rocks folded 
in the Laramian orogene phase. Later tectonic movement caused intensive faulting before 
the beginning of Tertiary magmatism (Eocene to Oligocene age, table 1). This magmatism 
caused contact metamorphism of the Turonian-Senonian flysch sediments (V asković, 
1993).

OCCURRENCES AND SHAPE

The Tertiary volcanic in Mt. Avala occur as dikes intruded into the Jurassic ser- 
pentinite, sediments of dibase-chert formation and Neocomian flysh and sediments of 
Turonian-Senonian flysch. Their geological relationships are shown in Fig. 2. The dykes 
direction is NW-SE and NE-SW, rarely E-W , and its parallel to the *direction of the 
main fault structures. Their thickness range from 1 to 20 m. rarely is up to 100 m.

PETROGRAPHY

We noted the continuos range in mineral composition of Mt. Avala volcanic rocks. 
According that we subdivided these rocks into two groups (table 2 and 3).

The first group we qualified as a group of quartz -  poor rocks and distinguished 
within them kersantites, trachybasalts, basaltic trachyandesites, latites and trachyandesites, 
and andesites (table 2), and the second group as a group of quartz-rich rocks with follow 
types: quartz latites and dacites (table 3).

General petrography characteristics of the I -  group presented at table 1. These 
rocks situated, mainly, at the central part of the Mt. Avala massif (Vranovac creek, the 
top of the mountain, Fig. 2) and at the southem slopes (Prečica creek, Fig. 2). Among 
them we distinguished kersantites, trachybasalts basaltic trachyandesites, latites and 
trachyandesites and andesites..

Kersantite is the oldest rock (table 1). It occurs dyke about 20 m thick that intruded 
sediments of Turonian-Senonian flysch of the Prečica creek, (Fig. 2). The marginal part 
of dyke altered.

Mineral composition and texture presented at table 1, and modal composition at table 4.
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They are porphyritic with euhedral to subhedral phenocrysts of ferromagnesian mi- 
nerals (table 2). In some degree these minerals altered. Plagioclase is subidiomorfic, la- 
melar or normaly zoned, fresh or slightly altered to sericite or calcite. Orthoclase is sub- 
hedral. fresh or strongly altered to kaolinite. Biotite ocurrs as large phenocrysts made por- 
phyritic texture. It appears commonly in association with augite. The most of biotite foli- 
as are bent and tear up. Sometimes, some of which are poikilitically enclosed by feldspar 
or included apatite. The phenocrysts are fresh, but in the marginal part of dyke altered 
partly to chlorite or decolourized. Augite occurs as phenocrysts too. Some of them crack- 
ed and along fissure chloritized. Granular accumulation, range in size from 2 to 5 mm. in 
association with biotite made augite. Quartz is very rare. mostly missing. It occurs as 
small anhedral crystals in the intersticies of suboffitic medium-grained grounds.

Trachybasalts occurs as dykes on the eastem slope (Vranovae ereek) of the Mt. 
Avala and at its top (Fig. 2). The dyke thickness is about 5 m and their direction is 
NE-SW. They intruded contact metamorphosed Turonian-Senonian flysch sediments. The 
marginal parts of trachybasalts (Fig. 3. sample 143) were under influence of pneumalotic 
action that occurences of the nests and sprits composed of epidote minerals or/and 
axinite.

Texture and mineral composition presented at table 2, and modal composition at 
table 4.

K-feldspar occurs as small anhedral crystals in the microgranular groundmass and 
very rare as subhedral phenocrysts up to 1 mm in length dimension. Plagioclase is 
subhedral to euhedral, lamelar or normally zoned. The phenocrysts are fresh or slightly 
altered. The basic core and marginal parts of some zoned phenocrysts altered to coisite. 
Augite appears as euhedral phenocrysts or as small grains in the microgranular to sub- 
otophic groundmass. Some phenocrysts have been resorbed slightly during to their leter 
crystalization hystory. Augite in the marginal parts of dyke altered to epidote or actinolite 
and/or chlorite. Green subhedral phenocrysts of homblende subordinated augite. The cores 
of some phenocrysts transformated to biotite. Marginal parts of some grains show comb- 
-like features on which biotite continued. Dark red biotite is fresh or slightly chloritized. 
Some of it's contains inclusion of apatite. Quartz is very rare, occured as microlites or 
missing.

Basaltic trachyandesitic occur as dyke about 5 m thick intruded contact meta- 
morphosed sediments of turonian-senonian flysh on the top of the mountain (sample 83, 
Fig. 3). Large fragments and blocks of these rocks found on the slopes of Dugo brdo 
northem of Avala Mt. (Fig. 3, sample 165). These rocks show a higher content of 
K-feldspar, amphibole and pyroxene than previous. Biotite is missing.

Andesites occur as dykes on the southwestem and northem slopes of mountain that 
intruded sediments of diabase-chert formation and Neocomian llysh and Turonian-Seno- 
nian flysch sediments (Fig. 2). The trend direction of dykes are NW -SF and their 
thickness range from 2 to 5 m. We found also one dyke of andesite northem from Mt. 
Avala (Dugo brdo) intruded serpentinites (Fig. 2).

Mineral composition and texture of andesites presented at table 2.
These rocks are phenocrysts -  rich. Some of andesitic dykes shows gradual tran- 

sition to trachyandesites (increasing of K-feldspar content) or to dacite (increasing of 
quartz content).
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Andesites separated according their mafic constituents into folIowing type: biotitic, 
homblende-biotitic and homblende augite-biotitic.

Biotitic andesites appear at the Krstati and Duboki creek and near the village Beli 
Potok. homblenda-biotitic type at the Dugo brdo. The rocks from the Krstati and Duboki 
creek altered hidrothermally and weathered.

Plagioclase phenocrysts are abundant, euhedral in form and lamelar or normally 
zoned. Phenocryst appear as isolated crystals in the microcrystalline groundmass or made 
granular accumulation up to 4 mm in length. Some of which enclosed poikilitically biotite 
and/or homblende. A few crystals contain inclusions of apatite and rarely magnetite. The 
phenocrysts are fresh only in the andesitic dykes near the village Beli potok and Dugo 
brdo, while in the others' appearences they are partly or heavily sericitized or/and calci- 
tized. Plagioclase phenocrysts from the outher parts of andesite dyke on Dugo brdo 
characterized by the vein of K-feldspar. The most of phenocrysts from andesite dyke near 
village Beli Potok show irregular undulatory extinction and fissures that is a consequence 
of protoclastic phase originated during the motoin of crystallized magma. Dark red biotite 
phenocrysts are fresh or partly to completely chloritized or decolourized in the from 
Krstati and Duboki creek. In andesites from Dugo brdo they are fresh or slightly altered 
to chlorite, epidote or/and calcite. Some biotite folias bented. The phenocrysts contain 
inclusion of apatite and magnetite. Green phenocrysts of homblende are euhedral to 
subhedral, sometimes twined (100), fresh or partly altered to biotite. Some phenocrysts 
slightly resorbed. In the marginal parts of andesite dyke from Dugo brdo the phenocrysts 
of homblende altered to aggregate of epidote or/and chlorite and calcite with small 
amount of magnetite and Ti-Fe oxides. In the others appearences it is chloritized or/and 
calcitized. The pale green of colorless phenocrysts of augite are euhedral to subhedral, 
fresh or slightly altered to actinolite. Sometimes augite made irregular or oval to amebo- 
idal medium grained accumulation in association with amphibole and biotite range in size 
from 3 to 5 mm. In their intersticies small fine grains of plagioclases and Fe-Ti oxide 
occured. This accumulation, according their mineral association and texture, characterized 
by complexity condition of crystallized magma or theirs made completely resorbed and 
recrystallized enclaves. K-feldspar is rare. It appears only at the northeastem outcrops of 
dyke from Dugo brdo and in association with plagioclases made granophiric groundmass. 
Quartz is very rare. It found as an oval or ameboidal phenocryst only at the marginal 
parts of dyke from Dugo brdo. its higher content suggested that these rocks made gradual 
transition to dacite.

Latite and Trachyandesite dykes intruded serpentinites and Turonian-Senonian 
flysch sediments on the northeastem (Glađevac creek), southeastem (Vranovac creek), 
southwestem (Krstati and Duboki creek) slopes and at the top of Avala Mt. (Fig. 2). The 
direction of dykes is NW-SE. Their thickness is range from 1 to 10 m. They characte- 
rized by the abundances of feldspar phenocrysts and some of them by the large pheno- 
crysts of euhedral homblende up to 1 cm in size. Several latite dykes hydrothemially 
altered and weathered. The alteration processes are not the same in all dykes and before 
all they depended of their geological setting. Thus Latites from (he southwestem slopes of 
Avala Mt. (Krstati creek) are sericitized and chloritized. From southeastem slopes (Gle- 
devac creek) and the top of the mountain is hardly K-metasomatized (appearing of tine
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to coarse-grained sprit of adularia), silificated. chloritized and pyritized; from northeastem 
slopes (Vranovac creek) epidozed, silificated and chloritized.

Mineral composition and there texture presented at table 2 and modal composition at 
the table 5.

Plagioclases are abundant in all dykes. The phenocrysts are euhedral to subhedral. 
lamelar or nomially zoned. Some phenocrysts included biotite and homblende and some 
contain minute inclusion of apatite and rarely magnetite. Plagioclases built. sometimes, 
medium to fine-grained accumulation up to 5x7 mm or it made association vvith biotite. 
clynopyroxene (slightly uralitized). and homblende (slightly altered to biotite) in micro- 
granular to micrcrystalline groundmass. Phenocrysts of plagioclase are hardly sercitized in 
the hydrothemialy altered rock from Krstati creek and from the top of the mountain 
(Russian Monument). They completely replaced by the adularia in the rocks from the 
Gleđevac creek. Sanidinc phenocrvsts (range in size 1x0.5 to 7x5 mm). euhedral in form. 
are rare. The main amounts of sanidine built the microcrystaline to hypocrystaline ground- 
mass. Some phenocrysts included homblende and biotite. Homblende phenocrysts are 
abundant only in the latite dyke from the top of the mountain (Fig. 2, sample 84. Fig. 3) 
as mentioned above. In the others' phenocrysts appear in the modal minority. Dark green 
to pale green euhedral phenocrysts, one tvvinned, are up to 5x2 mm. rarely to 10x6 mm. 
Some of them included pagioclase or contain minute inclusion of apatite, sphene or Fe-Ti 
oxides. In addition, some homblende's shovv reaction rims composed of opaque minerals. 
In the hydrothermaly altered rocks the phenocrysts slightly or hardly transfomied to 
aggregates of actinolite and/or epidote and albite. Augite observed only in the dyke 
exposed near the top of the mountain that is near the source of Vranovac creek (Fig. 2). 
The phenocrysts are euhedral, sometimes tvvinned, up to 0.8x0.45 mm. Dark red fresh 
biotite is rare. It is commonly chloritized or/and decolourized. Some phenocrysts contain 
inclusions of zircon. The rocks from the top of the mountain (sample 74, Fig. 3) 
characterized by the rare small phenocrysts of quartz. Accessories shovvn at the table 2.

II-group (quartz-rich rocks) presented by quartz latites and dacites (table 3).
Quartz latites occur as dykes in trend direction NW-SE and NE-SW intmded in 

serpentinites, sediments of diabase-chert fomiation and Neocomian flysh and Turonian- 
-Senonian flysch sediments on the eastem, southvvestem and southem slopes and at the 
top of the Mt. Avala (Fig. 2). Their thickness is range from 1 to 20 m.rarely to 100 m 
(Krstati creek, Fig. 2).

According their relationship to Pb-Zn mineralization the most interesting occurences 
are at Crveni breg area (Fig. 2).

Mineral composition and texture presented at table 3.
Petrography investigations are shovv that quartz-latites differ each other under mineral 

composition, texture as well as the types of hidrthermal alteration. Namely, we found that in 
the same dykes the amounts of quartz phenocrysts are very variable. Its range in some parts of 
dykes from 0.35 to 8.23% vol.rocks (table 6) or missing. These dykes. according the whole 
modal quality of quartz, show transition to quartz latitic andesites and to latites or to latitc 
andesites or trachytic andesites. According texture some of them display hypocrystalline to 
glassy groundmass (sample 87, 171, and 57, Fig. 3).
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The most ineteresting occurences of the quartz latites are in the Vranovac creek and 
on the southvvestem (Crveni breg area) and northeastem slopes (Gleđevac creek) of Mt. 
Avala (Fig. 2).

The first occurrence of quartz latite (Vranovac creek) is highly porphyritic and 
contains large phenocrysts of feldspar. The groundmass is microcrystalline, sometimes dis- 
plays a granophyric character, and mainly contains microlites of feldspar and quartz. The 
phenocrysts/groundmass ratio is 1.5:1.

Plagioclases are dominant among phenocrysts (table 6). The phenocrysts are euhedral 
to subhedral. normally zoned or lamelar. The most phenocyrsts replaced by the adularia 
that also filled up fissures in them. Some of phenocrysts slightly replaced by coisite. Phe- 
nocrysts of sanidine are not so abundant, but their amouts are competent to designated 
these rocks as quartz latite. The phenocrysts are euhedral, twinned under the Carlsbad 
low or sometimes zoned. Biotite phenocrysts are commonly chloritizedor decolourized. 
Green homblende phenocrysts show high idiomorphism and they commonly altered to 
chlorite or to aggregate of epidote, chlorite and magnetite. Augite phenocrysts are rare, up 
to 1 mm in length and mostly altered to chlorite. The modal amount of quartz pheno- 
crysts is very variable (table 6). Sometimes, in the same dyke its quantity varies from 
3.2% to 15% vol. of all phenocr>'sts. Quartz phenocrysts are oval to ameboidal in fomi 
range in size from 0.1 to 4 mm. Quartz latite dyke from Vranovac creek (sample 30, Fig. 
3) characterized by the present of microgranular to fine-grained accumulations up to 1 cm 
in size composed of homblende, biotite augite and feldspar. These accumulation dioritic 
in character sometimes mantled by microgranular aggregates of feldspar and quartz. Some 
of them are enclaves. The most quartz Latites from Vranovac creek hardly hydrothermally 
altered that is silificated. sericitized and chloritized. The exception is quartz latite from 
the source of Vranovac creek (sample 117, Fig. 3) which was under high influence of 
K-metasomatism produced fme to coarse-grained adularia aggregates replaced about 15% 
to 25% vol. rock. The same alterations exist also within quartz latite from the top of the 
mountain. Quartz latite dykes occured on the southwestem slopes of the mouritain, about 
500 m from its top, showed the same characteristic as mentioned before. First dyke is 
fresh (sample 83. Fig. 3) and the second hardly K-metasomatized.

Quartz latites from Gleđevac differ from above mentioned by the absence of augite. 
These rocks are highly K-metasomatized. Modal amounts of adularia in them range from 
25.89 to 41.53% vol. rock (sample 118 and 120, Fig. 3).

In the area of Crveni breg quartz latite dykes intruded contact metamorphozed 
sediments of Turonian-Senonian flysh. The most instructive is about 100 m, thick dvke 
occured on the mouth of Krstati creek to Topčider river (sample 169-171, Fig. 3). The 
marginal part of dyke characterized by the chill margiin about 35 cm wide with glassy 
groundmass. Its central parts are hollocrystalline with microcrystalline to microgranular 
and granophyric groundmass. These rocks have the same mineral composition as the 
rocks from the Vranovac creek. Quartz latite from the creek Crveni breg and source of 
Krstati creek are hardly K-metasomatized and contained up to 30% of adularia.

The quartz latite from tešića majdan described in detail Ilić  & K nežević (1969).
Dacites occur as dykes in trend direction NE-SW and NW-SE on the westem 

slopes of Mt. Avala (Fig. 2). Their thickness is range from 2 to 15 m.
Mineral composition and textures are shovv at table 3.
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The most of daeite dykes were under influence of hydrothermal action caused sili- 
cation. sericitisation and chloritisation.

VVIIOLE ROCK CHEMISTRY AND CLASSIFICATION

Thirteen samples of volcanic rocks from Mt. Avala Tertiary magmatic suite analysed 
for major elements. These samples considered representative according mineral com- 
position.

Bulk-rock chemistry of selected samples is given at table? The analytic data pub- 
lished by earlier authors presented also here. Generally, Tertiary volcanics from Mt. Ava- 
la exhibit a wider range of composition. Silica content is range from 49.95 to 65.19% 
e.g. vary from basic (Si02 51 ± 2) to acidic (Si02 > 63%) composition. The most of 
them is corresponds to intermediate igneous rocks.

A wide range in content of many major oxides from examined rocks is  a conse- 
quence of heterogeneous character of magmatism oneself that is a consequence of primarv 
magma differentation that originated these rocks.

On the petrogenetic view the more specific are the low silica content in combination 
with high content of KzO and CaO and relatively high Fe2+/Fe3+ ration in the rocks of 
basic character.

The examined rocks subdivided according silica content in two groups:
The first group is the volcanic rocks of basic-inemiediate character (Si02: 49.95 to 

56.34 %)
The second group is the volcanic rocks of intermediate-acidic character (Si02: 59.56 

to 65.19 %)
Malor element composition plotted conceming rock types (Fig. 4) illustrated a 

discontinuous character of magma from basaltic trachyandesites to dacite. Initially, among
49.95 and 56.34% Si02 (I-group) there is an overall increase in K20  and decrease in CaO. 
A120 3 and FeO. The rest of major oxides show a wider and sharp variation. The rocks in the 
II-group, however, show with increasing of Si02 in intemiediate part of diagram a gradual 
decrease of alkalies, a wider variation in CaO and FeO and gradual increase in MgO. A wider 
variation characterized the second part of diagram (Si02 61.95 to 65.19%).

On a plot of total alkalis versus silica (Fig. 5) the volcanic rocks of I-group 
correspond to basaltic trachyandesites and trachyandesites. Kersantite shovvs characteristics 
of trachyandesites (sample 2 Fig. 3). The II-group correspond to dacites and trachyan- 
desites or show transition between dacites and trachydacites.

According R i-R 2 digram (Fig. 5) the rocks of the first group fall into latitic ande- 
site, latite, trachybasalt and trachyandesite fields. The rocks of II-group l'all into dacite, 
rhyolite and quartz latite fields and scattered to quartz latitic andesites.

CONCLUSION

Tertiary volcanic rocks of Avala Mt. occur as dykes intruded into the Jurassic serpen- 
tinite, diabase-chert fomiation and sediments of Turonian-Senonian flysh. The dykes direction 
is NW-SE and NE-SW, rarely E-W, and it's correspond to the direction of the main fault 
structures. They thickness range from 1-20 m. and it's rarely up to 100 m.
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The Tertiary volcanic rocks of Avala Mt. composed of the phenocrysts of K-feld- 
spar (sanidine, orthoclase), quartz, augite, homblende, and biotite. Accessory minerals are 
orthite, zircon, apatite, sphene, magnetite, and surphure ore. Secondary are adularia, seri- 
cite, chlorite. epidot/coisite, quartz, Fe-oxides, clay minerals, calcite and limonite.

They are hollocrystaline, rarely vitrophic, in texture.
According mineral composition and whole rock chemistry the volcanic rocks of Ava- 

la Mt. are devided in two groups. The first group characterized by the basic-intermediary 
rocks (basaltic trachyandesites, trachyandesites-latites, andesites and lamprophires-kersan- 
tites). The second group composed of the intermediary-acidic rocks (quartz latite, dacitic 
andesites and dacite).

The oldest rocks are kersantite from Prečica creek (54.58 Ma) and the youngest are 
quartzlatite (25 to 23 Ma).

Translated by authors
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