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IIHPOKJIACTHTH BJIAXHH»E (KOCOBCKA M H IPO BH U A): 
KAPAKTEPHCTHKE H TEHE3A

BjiajjHi^e U,BeTKOBHha*, EMHHa MeMOBHha** h KpHCTHiie PecHMHh

y  6J1H3HHH KocoBCKe MHTpoBHL^e, koh cejia BjiaxHH.a, H c n H T H B a n o  je  h c k o j i h k o  jiofipo oTKpHBeHHX npo- 
t{)HJia B y jiK a H O K Jia c T H T a , KojH noKa3yjy KapaKTepncTHKe je /in o r cpe;uf>e eK cnaiianpanor n H p o K J ia c T O T H o r  TOKa 
ByjiKaHCKor n enejia  h  luioiivhna. Pe3yjiTaTH npHKa3aHH y pajiv yKa3yjy ;ia je  aeiionoB aihe iiHpoK-riacTH>itie 
cepn je BjiaxHH>e H3BpmeH0 y b h ; iv  bbc, BpeMeHCKH BeoMa fijiHCKe jeflHiisiue (flo w  u n it)  h  t o  je a n o r  t o k b  BeoMa 
6o raT o r B e3 H K y jiap H H M  MaTepnjajioM, H a c T a j io r  KojiancoM epvnnnoH or c r y 6 a  h  ;ip y ro r , kojh j e  n p o y 3 p o K a B a H  

pa3apaH>eM ByjiKaHCKor rpoTJia h  ;iociiciian>eM c y B J t e  MarMe y h h b o  (fiparM enTaunje h  KojH o a J iH K y je  yrjiaBHOM 
MBpcT h  Henopo3aH jyBeHHJiHH MaTepHjaJi. IIpeM a reoxeMHjcKHM oco6HHaMa creH e o;iroB apajy ,T a n n T o a ii ; i e 3 H rr -  

CKoj flO  K B apH JlaT H TH TC K oj M3FMH TeHepHCaHoj y  eKCTeH3HOHHM yCJIOBHM3 HaKOH I J la B I ie  K O M n p eC H je .

K jb y i ic  peiH: nHpoKJiacrHMiiH to k ,  nJloBvhan, eyTaKCHTHa cTpyKTypa, e.nv'rpnjanHja, KOJianc e p v n n H o i i o r  cTy- 
6a , BjiaxHH»a, KocoBCKa MirrpoBHqa

YB0 3

McriHTiiBaihe JiaBH'iHHX TOKOBa yBeK je npHBJia'iHJio Behy na>Kit>y cpncKHX reojiora 
Hero 6aBJbeite BVJiKattoKJiacTtt'iHHM cTeHaMa, Ma/ia cy obo cnrypHo Haj3acTynjbeimjH 
npo^yKTH cbhx Tepn,itjapHHX ByjiKaHCKHX KOMnjieKca K0Mii03HTH0r TepaHa BapnapcKe 
30He (K aram ata et a l., 1994).

HeajicKBaTtto KopHinhen>e nojMOBa, noce6HO ohhx Be3aHHX 3a npoy'iaBaH>e nacjia- 
ra nnpoKJiacTHHHHX cTeHa, 'iccto  npejiCTaBJba y3poK iu to  je ttajBehn jieo ttaniHX B yjiK a- 
HOKJiacTHiiHHX T B opeB H H a, y norJiejjy HajBa>KHHjHX KapaKTepncTHKa -  Ha'iHHa ({ipai Meit- 
Taimje, MexaHH3Ma TpaHcnopTa h ojiJiarart>a, npaKTH'irro Heitc'ipa>KeH. EIojaBa HeKHX Be- 
oMa 'tecTitx TepMHHa, Kao iu to  cy ByjiKancKa 6pe'ia hjih arjioMepaT -  neKaji y neTpo- 
rpacJiCKOM, jiecKpittiTHBtroM CMHCJiy, rteKaji c HaMepoM Jia yKa*y Ha H3BecHe reHeTCKe 
ojiJiitKe -  Hepenco H3a3HBa norpemHy HiiTepnpeTannjv JiH T e p a T y p H H X  nojiaTaKa.

OBa c'i^jiiija HMa 3a nrub jia npHKa30M pe3yjiTaTa irpoyiaBaiba reHe3e nripoKJiacTH- 
Ta BjiaxHH>e, koji KocoBCKe MH'rpoBitne, HCTaKHe HeKe noce6He MOMeHTe Kojn cy Be3a- 
hh 3a MeTojjojioiTrjv HC'tpa>KiiBaiba Tepnnjapttnx ByjiKaHCKHX o6jiacTH. HeKa H3pa3HTa 
Hecjiaraiba paHiijiix ayTopa y norjrejiy KapaKTepa noMeHyTHX cTeHa 6njra cy j(onyircKH

Py;iapcKO r e o j i o u iK H  (JiaKyjiTeT, ’ByniHHa 7, B eorpa^ . 
i<(PysapcKO-MeTajiypuiKH (j)aKyjiTeT, KocoBCKa MnTpoBHna. 
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378 B. U,BeTKOBHh, E. MeMOBHh h  K. PecHMHh

pa3Jior 3 a  npy*aibe Moryher M o jje j ia  aKTHBHOCTH KacHHX epynTHBHHX floia^aja y 
o6jiacTTH KonaoHHKa.

rEOJIOrHJA TEPEHA H PAHHJA HCTPA*HBAH.A

O k o  7 km c e B e p 0 3 a n a j(H 0  oj^ O rapor T pra n 15 km o /j K ocoB C K e MnTpoBnne ( c ji . 
1), y 6 j ih 3h h h  cejia BjiaxHite, Hajia3H ce h c k o jih k o  KaMeHOJioMa Kojn cy 6 h jih  eKcnJioa- 
THcaHH t o k o m  nocjiejiH>HX 50 roflHHa. OBe nojaBe ByjiKaHHTa npnna/(ajy KonaoiiH'iKoj 
MarMaTCKoj iipoBHHHHjn Koja je 6 n j ia  noflpyqje HHTeH3HBHe epynTHBHe 3 k t h b h o c t h  3 a  

BpeMe ojiHroneHa h  j^ejia MHoneHa. rieTpoxeMHjcKe ojpraKe, npeMa M ić iću  (1980), 
yKa3yjy fla cacTaB CTeHa Bapnpa o j j  aHjjesHTa flo jiaTHTa h  KBapHJiaTHTa y3 o6orahen>e 
KaJinjoM y KacHHjHM npojiyKTHMa. ByjiKaHCKa aKTHBHocT, no Ilić u  (1962) h  Jo v an o v i-  
ću i dr. (1995), 3aBpmeHa je (J)HHaJiHHM cTaj(HjyMOM 6 a 3 a J iT H o r # o  aH H e3 H T 6 a3 a jiT H o r 

cacTaBa. KoiiaHno, nocToje H3BecHH flOKasn j^a cy t o  npojiyKTH M arM H I-Tiina, r e H e p n -  
caHHX y eKCTeH3HOHHM ycjioBHMa, HaKOH KOJiH3HOHe <t>a3e h  3aTBapaH>a ISapjiapcKor 
OKeaHa (C v etk o v ić  i dr.,1995).

Cji. 1. Pacnopea  ByjiKaHCKHX c r e H a  u i H p e r  noApv’Hja K ocobckc MHTpoBHiie h n o n o * a j  nHpoKJiacTHHHe cepnje 
BjiaxHH>e.

Fig. 1. Distribution of volcanic rocks of the Kosovska Mitrovica area and position of the pyroclastic series 
of Vlahinja.

HeK0JiHK0 ayTopa npoyHaBaJio je ByjiKaHCKe cTeHe BjiaxHH>e yrjiaBHOM c neTpo- 
rpacficKor acneKTa; o h h  ce, Met)yTHM, H e cjia»cy h h  n o  nHTaH>y cacTaBa o b h x  n n p o K J ia c -  
THTa h h  o k o  H>nxoBe cTpaTHrpac^cKe nosHHHje yHyTap KonaoiiHMKe ByjiK3HCKe cyKii;ecH- 
je. IlpeMa Iliću  (1962), o h h  npeflCTaBJbajy aHfle3HT6a3aJiTe flo 6a3ajiTe HajKacHHje Byji- 
KaHCKe <t>a3e, j jo k  h x  M ić ić  (1980) CMaTpa npo«yKTHMa Kojn cy npeTxoj^HJiH KBapu,Jia- 
THTHMa H e y n o p e j^ H B o  paciipocTpaH>eHHjHM Ha nojjpyHjy KocoBCKe MHTpoBHi^e.
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y3()PUM H METOftE

HpMMcpnn cTeHa y3eTH H3 pa3JiHHHTHX jiejioBa HajBeher KaMeHOJioMa na>KJhHBO cy 
OHHinheHH, h , rjje je 6 h jio  Moryhe, H3 ii>hx cy HSflBojeim (fiparMeiiTH iu io B v h n a ;  J(a 6h ce 
H36erjia KoiiTaMHiiaijnja y3HM3HH cy y o63Hp caMO iuioByhii;H Behn o/i 2x4 cm. YpaheHO 
je ocaM KOMnJieTHHX xeMHjcKHX aHajiH3a (PyjjapcKo-reojiouiKH cf)aKyjiTeT, JIa6opaTO- 
p n j a  3a neTpoJiorHjy), K ao  h aHajiH3a ojia6pannx M H K poejieM eH aT a (peHjii'enoc{uryopec- 
i^eHTHa aH aJiH 3a, anajiHTHUap T. Map'ieiiKo, MTEM PA H , MocKBa).

H c th  y3opu,H HcnHTHBaHH cy h oiith'ikhm MeTojiaMa noMohy <J>ej*opoBJbeBor yHH- 
Bep3aJiHor cTO'inha, Kao h KopmnheiheM HHTerpaTopa E jithhop 4 3a ojipefjiiBaii.e mo- 
jiaJinor cacTaBa.

IIETPOrPAOCKE H rEOXEMHJCKE KAPAKTEPHCTHKE

I J p o y 'ia B a i ie  nHpoKJiacTH'ine cTeHe OTKpHBeHe cy y hckojihko KaMeHOJioMa; HajBe- 
hH ojj h>hx, ca OTBopeiiHM npocJ)HJioM oji 15x50 m, noKa3yje j(Ba jiejia, 'iecro  6e3 oiUTpe 
rpaiinne, aJiH Kojn ce pa3JiHKyjy no CTpyKTypHHM KapaKTepncTHKaMa h KOMiiaKHHjii 
CTeHCKe Mace.

T a6 ejia  1. XeMHjcKH cacraB nHpoKJiacTHTa BjiaxHH>e.
Table 1. Major and selected trace element of the Vlahinja pyroclastic rocks.

wt% Ž -1 Ž - l a Ž -2 Ž -5 Ž—5* Ž -7 Ž -7* Ž -7a*
SiO, 53.58 63.06 56.34 56.72 62.26 57.38 63.18 57.84
TiO, 0.80 0.90 0.68 0.70 0.70 0.70 0.56 0.70
A1,0, 17.06 16.08 16.24 16.10 16.69 16.81 14.04 16.10
Fe,0-< 3.75 4.04 3.01 3.26 3.01 4.65 4.00 4.08
FeO 1.95 1.46 2.69 2.44 2.69 2.69 2.20 2.44
MnO 0.68 0.51 0.62 1.02 0.82 0.62 0.72 0.62
MrO 3.96 1.20 5.04 3.02 2.02 4.03 3.02 3.04
CaO 6.70 1.60 6.65 6.51 4.60 4.20 4.22 4.20
N a,0 2.45 2.51 3.00 2.70 2.70 3.00 3.10 3.60
K ,0 2.45 2.43 2.52 2.52 2.25 3.50 2.80 2.90
I’ ci 0.94 0.84 0.54 1.03 0.72 0.30 0.15 0.80
H20 + 1.63 1.01 0.44 0.65 0.36 0.65 0.18 0.44
H ,0 4.30 4.79 2.56 3.77 2.16 2.06 1.90 2.50

E 100.25 100.43 100.33 100.44 100.90 100.59 100.07 99.26

ppm
Zr 140 146 147 141 133 143 154 153
Nb 7 7 6 6 7 8 8 8
Y 29 31 26 23 29 27 33 35
Sr 487 544 562 525 453 614 618 603
Rb 73 74 77 72 76 60 78 72

0 6 j a u i H > e H > e :  X - l :  c})parMeHT nponHJiHTHcanor a i i j i e a n T a ;  JK-la: MaTpHKC H3 ropH>er jejia cepnje; /K-2, 
3C-5 h X -7 : MaTpHKc H3 jioiber gejia cepnje; )K-5*, /K-7*,  >K 7a*: njioBvhnH H3 jioirer jiejia cepnje. 

Explanation: Ž - l :  fragment of propilitized andezite; Ž - la : the matrix of the upper unit; Ž -2 , Ž -5 , 7.-1: 
the matrix of the lower unit; Ž -5*, Ž -7*, Ž-7a*: pumice fragments from the lovver unit.

^on .a  ceKBeHii,a je j(c6ejia oko 10 m. OreHa je TaMHocHBe hjih 'iaK u;pHe 6oje h nojiceha 
Ha njio'iacTo jiy'ieini 6a3ajiT. Ha HcnpaHHM naBpniHHaMa, Met)yniM, y o ’iaBajy ce 6pojHH H3- 
jiy>KeHH h co'iiiBacTii cBeTJiocHBH cJiparMeirni iuioByhija, juiMeinnja oji 0,5x1 cm j(o 4x10 cm.
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K a / ia  c y  jaK O  M ajiH , o jijio m h h  n jio B y h u ,a  c y  o S h m h o  H 3M em aH H  c a  CTaKJiacTHM  M aTpH K coM . 

EyTaK C H TH a C T pyK T ypa j e  H 'ipa>K eH a h  y M H K pocK oncK O M  n p e n a p a T y  y BHjiy y M ep eH O  j io  jaK O  

n -ij.iy jK eniix  rjijaM a  K o je  c e  H a J ia 3 e  y c}3HH03pH0M CTOnjbeHOM  B in p o K J ia c 'n r in o M  M a T e p n ja jiy . 

M 3 y 3 eB  o 6 o r a h e i i , a  < t> p a rM eirin M a  H3JioM JbeHHX c t e n o K p n c T a j ia ,  M a T e p n ja j i  M aT pH K ca n o K a -  

3 y je  c a c T a B  cJiHHaH iu ioB yh ii,H M a, K a jn  cy n s i p a t j e n n  o j j  yrjiacTHX h  y rjiaB H O M  K opoj;oB aH H X  

(jie H O K p iicT a jia  iu ia rH O K Jia c a  (40% a n ) ,  p e n c o  K B apu;a h  c a n H jin i ia  (2B=30-40°), K a o  h  6 o je -  

h h x  c a c T o ja K a  n p e j ic rra B J b e n n x  H3MeH>eHOM x o p n 6 jie n j(O M , 6 h o t h t o m  h  ayrH T O M , oKpy>KeiiHX 

CTaKJiacTOM o c h o b o m . O ie n jb e H H  h  n o B H je iiH  o jijio m h h  c T a iu ia  (g la s s  s h a rd s ) ,  K o jn  n e c T O  

n o B H ja jy  o k o  ( |)eH O K pH C T ajia  iu ia rH O K Jia c a , n e K a j ia  n o j i c e h a jv  H a T eK C T ype T e n e i b a  H e K o r  
eK C Tpy3H B H or B yjiK aH H Ta. O B a  o co 6 )H iia  j e  y nojej(H H H M  n p iiM e p n H M a  n e y o 'iJB H B a  3 6 o r  n p o -  

H e c a  j ie B ir ip n ( [ ) iiK a n iije .

T o p i b a  ceK B eH H a j e  j je 6 jb H H e  o k o  5  m , n p n  H eM y c e  i b e n a  r o p i b a  n o B p u iH H a  H e m o -  

>Ke n o y 3 j ia H o  o jjp e jjH T H . C T eH C K a M a c a  j e  m h o t o  M a ib e  K O M naK T H a, n e c T O  rp y cn cJ)H K O - 

B aH a h  n o B p e M e H O  n o K a 3 y je  K y rJ ia c T O  J i y ' i e i b e .  Y o H a B a jy  c e  o j tJ io M im  i iB pcT H X  jy B e n n j i -  

h h x  ( J )p a rM e H a T a , o ^ h m h o  H 3 0 M e T p H H H 0 r o 6 jiH K a  h  H e B e h n x  oj^ 5  c m ,  Kojn c y  O K p y aceH H  

c T o n jb e H H M  Ty(J)HHM M aTpHKCOM . O p a rM e H T H  c T p a H o r  n o p e K J ia ,  H a jTi e m h e  o j jj io m h h  
c T a p n j n x  n p o n H JiH T H caH H X  a i i j j e s i r r a ,  p e ^ e  c n H JiH T a  h  c e p n e H T H H H T a , K o je  j e  jyB eH H JiH H  

Marr e p n ja j i  H 3 H eo  H3 j io b o j i i io i '  K a H a jia  ( a c c e s s o r y  l i t h i c s )  h j ih  c a  n o B p u iH H e  ( a c c i d e n t a l  

l i t h i c s ) ,  3 i i a ' i a j i i o  c y  3 a c T y n Jb e H H  y o b o m  n e j i y  c e p n j e .
X eM H jcK H  c a c T a B  ojja6p aH H X  n p i iM e p a K a  n n p o K J ia c T H T a  B jia x H H .e ,  n p H K a 3 a H  j e  Ha 

T a 6 e J iH  1. K a o  o i t o  c e  3 a n a x a  H a c j i .  2, (f)p a rM e H T H  n J io B y h a i ;a  o j^ jiH K y jy  c e  b h h ih m  c a -  

jip>K ajeM  S i0 2 a  iih > k h m  c a jp > K a je M  C a O  h  MgO y  o j ( i i o c y  H a Be3HBHH M a 'r e p n ja j i .  C a c T a B  

n p H M e p K a  3C-1, M etjyT H M , n o K a 3 y je  o j jC T y n a ib e ,  j e p  n p e j jc T a B J b a  o ju io M a K  n p o n H J iH T H - 
c a H o r  a n j ie 3 H T a  i j .  K ceH O K JiacT  H3 j t o i b e r  j i e j i a  B yjiK aH C K e c e p n j e .

55 60
S iO ^

65

Cji. 2. /jHjarpaM oflHoca caflp>Kaja 
S i0 2:M g0+ C a0  y il'iobj+i- 
UHMa (npa3HH Kpyi<»nJ h 
MaTpHKcy (nyHH KpvroBK) 
nHpoKJiacrara BjiaxHH>c.

Hg. 2. Diagram of content ratios 
Si02:Mg0+Ca0 of the pu- 
raice fragments (open circ- 
les) and the matrix (dotted 
circles) of the pyroclastic 
rocks of Vlahinja.

P a j in  o jjp e l} H B a H ,a  r e 0 T e K T 0 H C K 0 r  C M e u r r a ja  h  n o p e K J ia  M a rM e  K o p H in h e i iH  c y  

cT aH j^apj^H H  j tn ja r p a M H  n p e M a  P e a r c e  e t  al. (1984), n p H K a 3 a H H  Ha c j i .  3 a - (} ) .  Ha c b h m  

jU ija rp a M H M a  n p H M e h y je  c e  H 3 p a 3 H T  n p e j ia 3 H H  K a p a K T e p  M a rM e , h i t o  j e  s n a ' i a j i i o ,  aKO 
c e  y 3 M e y  o 6 3 H p  j(a  ojipeji6a nocT -K O JiH 3H O H H X  r p a i iH T a  npejicraBJba j e j j a n  oj( H a jM a ib e  

jje(J)HHHcaHHX n p o 6 j i e M a  y  c b h m  re o x e M H jc K O —TeKTOHCKHM K J ia c ii( j)H K a n n ja M a . J l n j a -
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rpaM Y+Nb:Y (cji. 3 e), MetjVTHM, noKa3yje nojiy/iapiiocT reoxeMHjcKHX KapaKTepncTHKa 
HcnHTHBaHHX cTeHa ca thiih'ihhm  iioctkojih’uiohhm rpaHHTHMa, A;iaM ejio-iuiyToiioM  h 
rpaHHTOH^OM OMaHa.

C j i .  3 a  (}5. J l.n cK p n M H n au H O H H  H H ja rp a M H  r e 0 T e K T 0 H C K 0 r  a<{jHHHTCTa ip a i i H T o H a a  n a  0 C H 0 B y  c a H p » c a ja  

M H K p o e jie M e H a T a  (P ea rce  e t  a l . ,  1984). A -  S i02 (wt%):Y(ppm); E -  S i0 2 (wt%):Nb (pprn);
S i02 (wt%):Rb (ppm); E -  Y+Nb(ppm) h  <I>- Y(ppm):Nb(ppm). 0 6 j a u i H . e H . e :  W PG- rp a H H T H  

n j i o ' i a ,  ORG- rp a H H T H  OK eaH CK H x r p c o c i i a .  VAG- rp a H H T H  ByjiK aHCKHX jiy K O B a . COLG- k o j i h 3 h o h h  

rp a H H T H , s y n  COLG- c h h - k o j i h 3 h o h h  rp a H H T H , A - A iia M C J io  n j iy T O H , O - ro iy T O H  O M a H a .

Fig. 3a-f. Diagrams of geotectonic setting determination (P ea rce  e t a l. ,  1984). A - S i0 2 (wt%):Y(ppm); 
B - S i0 2 (wt%):Nb (ppm); C, D - S i0 2 (wt%):Rb (ppm); E - Y+Nb(ppm) and F -  Y(ppm):Nb(ppm). 
E x p la n a t io n : WPG within plate granites, ORG-ocean ridge granites, VAG volcanic arc grani- 
tes, COLG- collision granites, syn-COLG- syn-collision granites, A - Adamello pluton, O - granites 
of Oman and Masirah Island.

aHCKYCHJA

M arsh a ll (1935) (loc. cit. F ish e r  & S ch m in ck e , 1984) j e  6 h o  n p B H  B y jiK a H O Jio r  
K o jn  j e  npH M eT H O  j ja  c y  j ( e 6 c j i e  h  p a c n p o c T p a H > e H e  c e p n j e  B y jiK aH H T a  H a H o b o m  3e- 
Jianjjv, n a H 3 rJ ie j(  B e o M a  CJiHHHe J ia iii i 'i i iH M  cJiH BO BH M a, v c T B a p n  c t o i i j i j C i i h  (vvelded) 
n n p o K J ia c T H T H , H 3 rp a ^ e H H  o j i  c h t i i h x  o ju io M a K a  C T aK Jia , iu iO B v h i ja  h  c t ) e i io K p n c rr a j i a  h
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jienoHOBaim Ha bhcokoj TeMrieparrypH. Ojr Tor BpeMeHa, BejiHKH 6poj pajioaa y cB eiy  
TH^e ce 6aui TBopeBHHa HHpoKJiacTH'iHHX TOKOBa, h>hxobhx o^JiHKa h reHe3e, a CBaKaKO 
najsHa'iajHHje cncTeMaTHKe OBe o6iiacTH reojiornje npe;iCTaBJi.ajy KH>Hre F isher & 
Schm incke (1984) n C a s  & W right (1987).

riHpoKJiacTHMHH KapaKTep ByjiKaHCKHX CTeHa BjiaxHH.e npBH je npHMeTHo M i ć i ć  
(1980) Ha3BaBiiiH hx "jiaTHTCKHM HrHHM6pHTHMa". B e 3  reHeTCKHX pa3MaTpaH>a oh  je  
n a a c tb y  ycMepno caMo Ha nocTjtena3HijHOHH (JjeHOMeH cjienjbHBaH>a Be3HKyjiapHHX 
cjipai MeHaTa nojj npHTHCKOM h Ha BHCOKoj rreMiiepariypH, Tj. Ha eyTaKCHTHy CTpyKTypy. 
H c th  ayTop je cBe pacnojio>KHBe neTpoxeMHjcKe noj^aTKe HHTepnpeTHpao 6e3 ocBpTa 
Ha ciienHcfjH'ian n a 'iH ii  r e n e p H c a ib a  h ojyiaran>a nHpoKJiacTHTiHHX TOKaBa, 6au i Kao h 
I l i ć  (1962), Kojn je  OBe CTeHe n o B e 3 a o  ca 6a3ajiT H M a M aT H ije .

IlpHJiHKOM pa3MaTpaH>a reHe3e MaTepnjaJia jejjHor HaHOca iiiipoKJiacTH'iiior TOKa, 
KaKaB je cepnja B jiax H u > e, neonxojuio je  cyMHpaTH CBe HiijiHKaTHBiie KapaKTepncTHKe 
Koje cy o6yxBheHe: reoM errpnjoM Hacjiara, h>hxobom rpa^oM, KapaKTepoM KOMnoHe- 
HaTa, Kao h h>hxobhm xeMH3MOM h TeMnepaTypoM flenoHOBaiba.

FcoMCTpuja Hacjiara

IlHpoKJiacTHTH BjiaxHH>e cy Ha TepeHy HcnojbeHH y BHfly iiaHOca 3HaTHe fle6jbHHe 
pejiaTHBHO Ha npy>Kan>e, ij .  Kao CBojeBpcHa aKyMyjiaunja CTeHCKor Marrepnjajia. O bo  
iipe/(crraBJi>a BeoMa 3iia'iajny KapaKTepHCTHKy iiHpoKJiacrH'iHHX TOKOBa -  jja cy yBeK 
Hajfle6jbH h Haj6ojbe caHVBaHH y nenpecnjaM a h yBaJiaMa y pejbecJ)y, 3a pa3JiHKy o^  
"fall" HHpoKJiacTH'iiiHX TBopeBHHa (ByjiK3HCKor MaTepnjajia eKcnji03HBH0 H 36a'ienor y 
Ba3jjyx), Koje Haj'iemhe rpaj(e TonorpacJjcKe aHBejione jje6jbmie yrjiaBHOM HenpoMeH- 
jbH Be y 0jtH0cy Ha pejbec|) T e p e H a .

Tpalja Hacjiara

Tpa^a h  cKJion cepnje cTeHa 06pa30BaHHX ojyiarau>eM H3 nHpoKJiacTHHHor TOKa 
ojtpeljeHa je npncycTBOM jejjne h j ih  BHiue jejjH H H ija  pa3JiHHHTor M exaHH3M a c})parM eH - 

TaijHje h  Teneiba (flow unit), o j^ iio c h o  TeMnepaType n p n  cMeuiTaiby h  TOKa x j ia ^ e n > a  

(cooling unit).
McniiTHBaHa iinpoKJiacTH'ina cepnja reHepaJiHO ce MO*e nojjeJiiiTH Ha jjoh.h jjeo 

KOMnaKTHHje h 'iecro  ruio'iacTO hjih nojiHronajuro jryxrene cTeHCKe Mace h ropH>y 
ceKBeHrrv, rjje je  cTeHCKH MaTepnjaji Heurro pacTpecH'rnjn h nojjJio>KiiHjH pacnajjan,y.

Byjryhn j(a H H T eH 3H T eT  CTanaiba h cjienjbHBaiba cT aK JiacT H X  cj)pai MeHaTa H e no- 
K a3yje 30HapH0CT hjih  r p a j t a i p jy  y O K B H py ii;eJie  ceprrje, pcr je o  je /iH H C T B e iio j HCTopnjn 
x j ia ^ e u > a .  MaTepHjajnie p a 3 J iH K e , i j .  p a 3 J iH K e  y K a p a K T e p y  K O M n o H eH aT a  jroibe h r o p i b e  

ceK B enije, yK a3yjy, Met^yTHM, H a 6 h t h o  jtpyKHHjn K a p a K T e p  ep y n ijH je  h  i i p n p o j i y  c jipar- 
M eHTaijHje.

K a p a K T c p  K O M iio iic iia  r a  h  h >h x o b  v c m h j c k h  c a c r a i t

CTeHa jjoibe ceKBenne noKa3yje KJiacH'iHy eyTaKCHTHy CTpyKTypy H3rpai)eHy ojj 
kojiancHpaHHX h 36HjeHHX cj)parMenaTa njioByhn;a Bejni'iHne jiannjia h oj( ojjJioMaKa 
cj)eHOKprrcTajia cMeurreHHX y cTaKJiacTOM MaTpHKcy. Beh HCT3KHyTe xeMHjcKe pa3JiHKe 
H3Mel)y njioByhau;a h Be3HBHor Marrepnjajia npaheHe cy h h>hxobhm pa iJiH'rriTHM Mojtaji- 
hhm cacTaBOM. Ha cji. 4 npHKa3aH je ojjhoc c^enoKpircTajia h ojjJioMaKa cTaKJia y nJio-
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Byhi;HMa h  M aTpHKcy K o jn  hx  O K p y * y je ,  npH n eM y  c e  n p H M e h y je  B e h a  3 a c T y n j t e H o c T  

0flJi0M aK a ffieHOKpHCTajia y  o k o jih o m  Be3HBy. O B a  oflJiHKa j e  H S R aiip e ju io  K ap aK T e- 
pHCTHHHa 3 a  b h c o k o  eK c iiaH jjH p a iie  h  T o n J ie  t o k o b c  n e n e j i a  h  n J io B y h a n a ,  HacTajiHX Ha- 

k o h  T3B. n p eK H H y T o r K O Jianca e p y i in i io H o r  c T y 6 a  ( in te r r u p tio n  c o lu rn n  c o lla p s e ) .  
rioM eH yT H  n p o n e c H  (J)paKii,HOHaHHje, n p o y 3 p o K O B aH e  ejiyT pH jau ,H joM  rr j. H3flyBaBaH.eM  
Haj(J)HHHjHX oflJioM aK a cTaK Jia t o k o m  H3flH3aH>a e p y n H H 0 H 0 r  C T y6a a  K acH H je, HaKOH 
K O Jianca, h  t o k o m  K p e 'r a i t a  iiH p o K Jia c 'i 'H 'iiio r  TOKa, ’i im e  n o jia T K e  x e M iijc K o r  c a c T a B a  
H H poKJiacTHTa B eoM a TeuiKHM  3 a  in iT e p n p e T a n H jy .

C ji. 4. JIjijarpaM MoaajiHor cacraBa rnio- 
Byhiia (npa3HH KpyroBH) h Be3HBHor 
MaTepHjana (nyHH KpyroBH) irapo- 
KJiacrHTa BjiaxHH>e. 06jauiH,eH.e: 
K - orjiomlih KpHCTajia, C - craKJiac- 
TH MaTpHKC.

Fig. 4. Diagram of modal composition 
of the pumice fragments (open 
circles) and the matrix material 
(dotted circles) from the Vlahi- 
nja pyroclastic rocks. Explanati- 
on: K - the phenocrysts frag- 
ments, S - the glassy matrix.

A) B)

Cji. 5a,6. JHnjarpaMH xeMHjcKe K.Macm})HKanHje ByjiKaHHTa Nb/Y (ppm):Zr/Ti02 (ppm ) (A) h  Zr/T i02 (ppm ): 
S i02 (wt%) (B) npeMa W in c h e s te r  & F l o y d  (1977). 06jauiH,eH>e: 1 -  AH;ieiHTH. 2 -  Pnojiann- 
TH/naiiHTH, 3 -  P h o jih th , 4 -  TpaxHaHae3HTH, 5 -  AHffe3HTH/6a3ajiTH, 6 -  TpaxiiTH.

Fig. 5a,b. Diagrams of chemical classification of volcanic rocks Nb/Y (ppm):Zr/Ti02 (ppm) and Zr/T i02 
(ppm):Si02(wt%)(B) after W in c h e s te r  & F lo y d  (1977). Explanation: 1- Andesites, 2 - Rhyodac- 
ites/dacites, 3 -  Rhyolites, 4 -  Trachyandesites, 5 - Andesites/basalts, 6 -  Trachytes.

MaTepnjaJi r o p ite  ceKBeHHe H3rpa^eH je oj; h b p c t h x  h  Henopo3HHX jyBeHHJiHHx 
JianH Jia  y yneqaTJB H B O  n p e o B Jia t)y jy h e M  M aTpH K cy ( o p e n - f r a m e w o r k  fa b r ic ) .  I l o p e j i  T o r a ,  
s n a 'i a j a n  j je o  r p y 6 o r  j ie T p iiT H 'i iio r  M a T e p n ja j ia  ' i in i e  h  o j(j io m iih  c T p a H o r  n o p e K J ia  T). 
C T ap n jn x  MarMaTCKHX CTeHa.
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K a o  i i i t o  je  Beh ncTaK H yTO , xeM H jcK a K JiacH cfn iK aniija  ByjiKaHCKHX CTeH a, K a jia  c y  y  
nHTan>y nHpoKJiacTHHHH iiponyK T H , H ecT o  j e  B eoM a H e n o y 3 jja H a . PaflH  i h t o  B e p o f lo c T o j-  

HHje o^peflđe K opH iuheH H  c y  H H jarpaM H  W i n c h e s t e r  & F l o y d  (1977) Nb/Y:Zr/Ti02, 
K ao  h  Si02:Zr/Ti02 h  t o  caM O 3 a  aH aJiH 3H paH e c jip a rM e ir re  H Jio B y h n a . I I p e M a  p e 3 y ji -  
TaTHM a npHK33aHHM  H a c ji. 5 a ,6  nnpoK JiacT H T H  BjiaxHH >e o j i r o B a p a jy  npejia3HOM n o jb y  
o ji a iijie sH T a  Ka p n o jia n iiT H M a  h  j ia n irn iM a .

TeMnepaTypa

E e 3  n o jia T a K a  o  TepM opeM aH eH TH O M  M arM aTH 3M y, Koj h  c e  j ia n a c  KopH CTe K ao  B e o - 
Ma noy3 jiaH H  reo T ep M O M eT p n  n p n  HcnHTHBaH>y n n p o K JiacT H T a , n0C T flen03H iiiH 0H e cT pyK - 
T y p e  cjieiui>H Baii>a h  cT anaH >a, K ao  h  ejieM eH TH  iu io n a c T o r  j io  n o j iH r o i i a j i i io r  J iy 'ien > a  
(iipe're>KHO y  j jo i r o j  ceKBeHii,H), o c T a jy  je jiH im  n o K a3 aT eJb H  p en aT H B H o  BHCOKe T eM n e- 

p a T y p e  n p n  CMeuiTaH>y, K o ja  j e  M o p a Jia  6 h t h  H3Haji 500°C.

3 AK.lbYMAK

1. nH poK JiacT H H H e cT eH e  BjiaxH H >e o j i r o B a p a jy  npojiyK T H M a B eoM a cneiiH c})H qH e h 
jejiHHCTBeHe ByjiKaHCKe aKTHBHOCTH, jjaK Jie  TBopeBHHaMa, K o je , h h  npocT O pH O  h h t h  
reHeTCKH, He M o p a jy  6 h t h  n o B e 3 aH e  c a  H aH 3rJie ji c jih h h h m  ByjiKaHHTHMa K o n a o H ir iK e  
npoBHH HHje. K a o  jej^HHH pe jieB aH T aH  n o K a 3 a T e jb  C T apocTH  o c T a je  MHH>eHHiia jja  o h h  
j i e * e  npeK O  nponHJiH TH caHHX a n j ie 3 ir r a ,  K ao  h  j ia  ' ic c t o  c a jip » c e  yK JionK e o b h x  c T eH a , 
n p n  qeM y h>h x o b  o jih o c  c a  KBapii,JiaTHTHMa HHje yTB pt)eH .

2. F e o x eM H jcK e  K ap aK ’r e p h c t h K e  c y  n o K a 3 a J ie  jia  j e  n p H M ap H a M arM a K o ja  j e  j ia j ia  
OBe cT eH e 6 iu ia  jia n iiT o an jie 'iH T C K o r c a c T a B a  c a  H3pa3HTO npejia3H H M  reoTeKTOHCKHM 
acJ)HHHTeTOM. K o p e j i a n n j e  c a  t h i i h 'i i i h m  nocT-KOJiH3HOHHM  rpaH H TH M a A j ia M e j io - iu iy -  
TOHa, h  HHTpy3HjaMa O M aH a yKa3yje j ia  c y  o b h  p a c T o m i  r e n e p n c a H H  y  eKCTeH3HOHHM 
ycJioBHM a, HaKOH ra a B H e  KOJiH3HOHe c}ia3e K ojoM  j e  K p a jeM  M e 3 0 3 0 H K a  3 aT B o p eH  
B a p jia p cK H  oK eaH .

3. riH poK JiacT H H H a c e p n j a  B jiaxHH >e c a c T o jn  c e  H3 jiB e, BpeMeHCKH B eoM a 6jiHCKe, 
i ie n o c p e j i i io  c j i e j i e h e  je jiiiH H iie  ( f lo w  u n i ts ) ,  K o je , n p e M a  c b h m  o ju n iK a M a , i ip n i ia j ia jv  
jejiHHCTBeHOM epynTHBHOM  j jo r a i ) a jy .

Jl,OH>y jejtHHHii,y H 3 rp a t)y je  c Jien Jb eH  h  K O Jian cn p aH  H eK ajia  ja K o  B e3H K yjiapaH  M a- 
'r e p n ja j i  j e j iH o r  B p y h e r  h  e K c i ia n j in p a H o r  n iip o K Jiac T H 'iH o r TOKa. H 3pa3H T O  o 6 o r a h e n > e  
4)eHOKpHCTaJia y  M aTpH K cy y  o flH o cy  Ha nJioB yhaii; y K a 3 y je  fla  j e  t o k  H a cT a o  n o c j i e  
K o jia n c a  e p v iiH H O iio r c T y 6 a . H aK O H  B eoM a K p a T K o r n e p n o j i a  M H p o B aib a , y c jie ji  j jo c n e -  
B a ib a  n o p n ,H ja  3 H a q a jH o  cyB Jbe  M arM e, K ao  h  3 6 o r  n p o u iH p H B a ib a  B yjiK aH C K or rp o T J ia ,  
re H e p n c a H  j e  h o b h  nnpoK JiacT H H aH  t o k  H 3rpal>eH  o ji  H e n o p o 3 H o r  C H H reH eTC K or M aT e- 
p H ja jia  c a  3 i ia 'ia jn n M  v 'ie m h e M  B e h  o 'iB pcjiH X  KOMaj(a p a 3 p y m e H o r  j io B o j in o r  K aH a jia  

(e o g n a te  l i th ic s ) ,  K ao  h  c j)p a rM e n a rr a  n 0 T n y H 0  C T p aH o r n o p e K J ia  (a c c id e n ta l /a c c e e s o rv ' 

l i th ic s ) .

3 AXBAJIHOCT

OBaj paji je ocTBapeH y oKBHpy npojeKTa TEOJl,HHAM HKA CpncKe aK a jicM iije  
H ayK a h  yMeTHOCTH. AyTopn ce 3axBajbyjy AKajieMHKy CTeBaHy KapaMaTH Ha i io M o h n  h  
k o p h c h h m  c y rec T H ja M a , Kao h  TaTjaHH Map'ieiiKO (MFEM PA H  MocKBa) H a aH ajiH 3aM a 
M H K poejieM eH aT a h  n o M o h ii npn H>nxoBoj iiH T e p iip e 'ra n n jH .
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PYROCLASTIC ROCKS OF VLAHINJA  
(KOSOVSKA MITROVICA, SERBIA): 

SOME GENETIC ASPECTS

by
* * * * *

V lad ica  C v e tk o v ić  , E m in  M em ović  and  K ris tin a  R es im ić

About 15 kin Northvvest from K. Mitrovica, near the Vlahinja village a vvell preserved pyroclastic 
series expresses all the principal features of a moderately expanded ash and pumice flow deposit, origina- 
ted after an interrupted column collapse. According to presented data it consists of two close related flow 
units which have been successively emplaced under high temperature. Similar postdeposition structure e.g. 
unique welding evidences indicate their single cooling unit character. Geochemical data reveal dacitoan- 
desitic to quartzlatitic magma generated during post-collisional geotectonic conditions.

Key words: pyroclastic flow, pumice, glass shards, eutaxitic, elutriation, crystal enrichment, flow unit, 
cooling unit, Vlahinja, Kosovska Mitrovica

INTRODUCTION

During the last decades the study of volcanism in Serbian terrains has given more 
emphasis to the lava flows than to the fragmental rocks. On the other hand, all the Terti- 
ary volcanic complexes within the Vardar Zone composite terrane (K aram ata  et a l., 
1994) have a great extent of silica saturated to oversaturated volcaniclastic rocks with 
subordinate subvolcanic intrusions and only minor lava flows.

Inadequate using of volcanological terminology, especially for pyroclastic rocks, has 
caused the most volcaniclastic rocks in Serbia to be unsatisfactory described and explai- 
ned -  above all considering fragmentation mode, transport and deposition pattems. Some 
terms as volcanic breccia and agglomerate, having not been accurately used e.g. once in 
petrographic sense, as a field description, but sometimes as a genetic name, have provo- 
ked frequent misunderstandings and wrong comprehention.

The aim of this study was to present some genetic aspects of the Vlahinja pyroclas- 
tic rocks emphasising specific methodology of investigation of volcanic successions and

Faculty of Mining and Geology, Djušina 7, YU-11000 Belgrade. 
Faculty of Mining and MetaJlurgy, Kosovska Mitrovica. 
Postojnska 11/4, YU-11210 Belgrade.



386 V. Cvetković, E. Memović and K. Resimić

pyroclastic rocks especially. Some strong disagreements about the Vlahinja volcanic rocks 
also enforced this study to offer a possible model of activity of late eraptive events in the 
area of Kopaonik Mt.

GEOLOGY AND EARLIER INVESTIGATIONS

About 7 km Northvvest from Stari Trg and 15 km from Kosovska Mitrovica (Fig. 1), 
near the village of Vlahinja, there are several quarries that have been privately exploited 
during the last 50 years. These volcanics belong to the Kopaonik magmatic province, 
which was a place of an extensive eraptive activity during Oligocene and part of Mioce- 
ne. The petrochemical features after M ić ić  (1980) reveal andesitic to latitic and 
quartzlatitic composition with a potassium enrichment of the later products, as well as, 
according to Ilić  (1962) and Jo v an o v ić  et a l. (1995) a very final stage of volcanism 
of basaltic to basaltic andesite composition. There are also certain evidences of their ori- 
gin from mostly I-type magmas originated in an extensional regime, after the main com- 
pressional events of the Vardar ocean closure (C v e tk o v ić  et al.,1995).

So far several authors have studied the volcanic occurrences of Vlahinja from petro- 
graphical point; however, they do not agree neither about the composition nor their 
stratigraphic position within the Kopaonik volcanic succession.

SAMPLING AND METHODS

Samples collected from different parts of the largest quarry have been carefully 
cleaned and, when possible, pumice fragments extracted. To avoid contamination only 
pumices larger than 4x2 cm were considered. Eight samples have been analysed on major 
(Faculty of Mining and Geology. Lab. of Petrology) and selected traee elements (Rent- 
genofluorescent analysis, T. Marčenko, IGEM RAN, Moscow).

The same samples were optically investigated using standard techniques including Fedo- 
rov universal stage as well as pointcounter Eltinor 4 for modal composition determining.

PETROGRAPHY AND GEOCHEMISTRY

The studied pyroclastic rocks are best exposed in the biggest quarry, of a surface of 
about 50x15 m, displaying two parts of different textural and compaetional properties but 
often without sharp boundary inbetween.

The lower section is about 10 m thick and due to darkgrey to even black colour and 
advanced welding processes, resemble a sheet jointed basaltic lava flow. On the slightly 
weathered surfaces, however, numerous elongated and lensoidal lightgrey collapsed pu- 
mice fragments, ranging from 10x4 cm to less than 1 cm, become clearly visible. When 
very small, they are usually more welded and tend to be intimately interlayred with the 
glassy matrix. The eutaxitic texture is also obvious in thin-section as moderately to 
strongly flattened pumiee fiamme situated in a fine-grained welded vitroclastie matrix. 
Beside an enrichment of fractured phenocryst fragments the matrix material reveals simi- 
lar features as the pumice lapilli i.e. angular and often fractured and embeyed plagioclase 
(avr. 40% An), rare quartz and sanidine (2V=30-40°), as well as altered homblende
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(2V=-68— 76°; Ng:c=l 1-20°), biotite and augite (2V=40-60°; c:Ng 37-48°) phenocryst 
fragments lying in a glassy welded matrix. Distortion of stretched glass shards and mold- 
ing against the plagioclase phenocrysts are recognisable and often simulates the flow tex- 
ture of an extrusive volcanic rocks. Sometimes it is overprinted by devitrification of the 
glassy matrix.

The upper section is about 5 m thick but its cover can hardly be determined. The 
slightly grussified and less compacted rock mass here expreses an oblique jointing. Lack- 
ing eutaxitic texture, the rock exibits an open framework fabric composed of juvenile 
lapilli within a respectively welded matrix. Furthermore abundant accidental/accessory 
lithics, represented by alien fragments of propilitized andesites, seldom spilites and ser- 
pentinites, also appear.

The bulk chemical analyses and some trace element contents of the selected samples 
of the Vlahinja pyroclastic rocks are presented at the table.

The major chemistry demonstrates certain specifications which have to be watchfully 
interpreted. As presented on fig. 2 pumice fragments (Ž-5*. Ž -7* and Ž-7a*) have 
higher S i0 2 and respectively lower MgO and sometimes CaO contents than the matrix. 
On the contrary sample Ž - l ,  since it represents a propilitized andesitic tuff fragment, has 
lower S i0 2 and slightly higher A120 3 and CaO content relative to the surrounded matrix 
(Ž-la). Similar accidental/accessory lithics make a significant detrital portion of the upper 
section of the Vlahinja pyroclastic deposit.

For geotectonic setting and magma origin estimation discrimination plots after 
P ea rce  et a l. (1984), presented on the fig. 3a-f, have been used. It is well known that 
post-collisional granitoids represent a major problem in all tectonic classifications of 
granites, since they can be derived both from melting of the lower crust and of the upper 
mantle (which may be of "within plate" or "arc" composition). Moreover, renewed sub- 
duction after collision could generate "normal" volcanic arc magmas in a post-collision 
setting (C olm an-S add ,1982 ; after P ea rce  et a l . ,  1984). According to all the plots the 
expectable strong transitional character of the Vlahinja volcanic rocks is evident (fig. 
3a-d), but they show an illustrative correlation with typical post-collision granites of the 
Adamello pluton and the granites of Oman and Masirah Island, as presented on the Y+Nb 
versus Rb plot (fig. 3e).

DISCUSSION

It was M arsh a ll (1935) (loc. cit. F ish e r & S ch m in ck e , 1984) who first realized 
that widespread lava-like pyroclastic rocks (welded tuffs) in New Zealand were actually 
composed of glass shards, pumice and crystals deposited at high temperature. Ever since 
M arsh a ll's  study thousands of papers have been published about the pyroclastic flow de- 
posits, their character and genesis. Remarkable contribution on development of volcani- 
clastic petrology are extraordinary books by F ish e r  & S ch m in ck e  (1984) and C as & 
W rig h t (1987), which involve the study of active volcanoes as well as ancient volcanic 
sequences.

The pyroclastic nature of the Vlahinja series firstly recognised M ić ić  (1980), sug- 
gesting the name "latitic ignimbrites". Without any genetic implication he has only noti- 
ced postemplacement phenomena of eutaxitic texture. Unfortunately, the same author has
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interpreted all the mineralogical and geochemical data regardless to specific pyroclastic 
emplacement of the rock. Likewise, I lić  (1962), exclusively regarding compositional fea- 
tures, connected them to the basalts and basaltic andesites of Matica, which are the 
youngest volcanic products in the area of Kopaonik Mt.

All the valuable characteristics of the Vlahinja series necessary to interpret comprise 
its: Geometry, Flow and cooling unit pattem, Componental properties and chemistry and 
Emplacement temperature.

Geometry

The Vlahinja pyroclastics are exposed as an up to 15 m thick rock series, which thins la- 
terally. It represents a kind of a fragmental rock accumulation of various thickness depending 
of the rehef of the basement, what is a principal evidenee of small to intermediate pyroclastic 
flows -  always confming to valleys and never enveloping the topography.

Flow and cooling unit pattern

The series can be generally divided into the lower section of sheet jointed and compact 
rock mass and the upper pait, where often grussified rock has mainly oblique jointing.

Absence of temperature gradient evidences i.e. uniform welding characteristics of 
both the lower and the upper part of the Vlahinja series indicate a single cooling unit. 
0(hcrwise, the componental differences, especially those of abundant dense juvenile and 
accessory/accidental lithics in the upper part should be taken into consideration; this sec- 
tion componentally depart from the substantially vesiculated material of the lower unit in- 
dicating certain differences of the eruption and fragmentation mode.

Componental properties and chemical composition

The rock of the lower part has eutaxitic texture made of collapsed pumice lapilli, 
broken phenoerysts within a glassy matrix of sometimes visible shard texture. The chemi- 
cal differences between the pumice fragments and the matrix material are reflected by 
their diverse modal composition. The fig. 4 presents crystal/glassy matrix (stretched 
shards) modal ratios indicating a considerable crystal enrichment of the groundmass. This 
has to be stressed as an important characteristic of expanded ash and pumice tlows, if we 
accept that elutriation of fines often occur within the conduit and the eruption column and 
during the flowage, causing enrichment in crystals and depletion in fine-grained vitric 
particles within pyroclastic flaw deposits (F ish er & S ch m in ck e , 1984). These fractio- 
nation evidences make chemistry data of bulk pyroclastic samples very sensitive to inter- 
pret, but. on the other hand, they could be a very useful criterion for the determination of 
initial processes of pyroclastic flows.

The upper part of the Vlahinja volcanics characterises an open framework structure 
composed of dense, mostly equidimensional juvenile and cognate lapilli as well as abun- 
dant alien material comprising xenocrysts of various igneous rocks within a prevailing 
welded matrix.
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As we have already emphasized the elassifieation of voleanic rocks of pyroclastic 
origin, according to their bulk mineral and chemical composition, can be a great task to 
imply. To avoid misinterpretations we used Nb/Y:Zr/Ti02 and S i0 2:Zr/Ti02 diagrams 
(W in ch este r & F lo y d , 1977), for pumice fragments only. As presented on the fig. 
5a;b the Vlahinja pyroclastic rocks correspond to the transition area between rhyodaci- 
te/dacite and andesite fields.

The emplacement temperature

Without termoremanent magnetisation data only respectively strong welding as well 
as sheet to polygonal jointing (in the lower section exclusively) should be regard as indi- 
cations of a rather high emplacement temperature. probably over 50()°C.

CONCLUSION

Assuming all the above discussed evidences we can put some conclusions regarding 
to the Vlahinja pyroclastic deposit genesis.

1. It is noteworthy to consider Vlahinja pyroclastic series as a genetically specific 
volcanie event, which need not to be connected to the other mineralogically similar occur- 
rences. The Vlahinja volcanic series overlie a basement of propilitized andesites of the 
first volcanic phase, more abundant in the northem parts of the Kopaonik volcanic pro- 
vince, but the relation to the subvolcanic quartz latites does not appear.

2. Geochemical features reveal dacitoandesitic to quartzlatitic composition of the 
magma which gave these pyroclastic flows. These melts are of transitional geotectonic af- 
finity. According to their relation to the typical post-collision granites it can be conclu- 
ded that the melts originated in an extensional regime during postcollisional events of the 
closure of the Vardar ocean.

3. Considering all lithological, structural and compositional properties, the Vlahinja 
pyroclastic deposit consists of two close related flow units which belong to the very same 
eruptive event:

The lower unit is represented by strongly vesiculated material of a moderately ex- 
panded pumice and ash pyroclastic flow. Distinctive crystal enrichment of the matrix, due 
to gas segregation and fine particles elutriation, suggested that the pyroclastic flow proce- 
eded after an interruption eruption column collapse. After a vent widening as well as 
when a poorly vesiculated portion of magma has reached surface, an ash and dense juve- 
nile lapilli flow with abundant xenolits originated.

Due to very short repose period between emplacement of these two flows the both 
sequences express the same welding character and have to be regarded as a single cooling 
unit. During the cooling period respectively high temperature as well as lithostatic load 
caused advanced welding especially in the lower, pumice-rich unit.
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