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IIE T PO JlO rH JA  H  yC JIO B H  C T B A PA H .A  T P H JA C K H X  
B yJIK A H H T A  IIO /IP ^ H JA  I P i nM I KOJJ 

K O CO BCKE M H T PO BH H E

o«

EMHiia MeMOBHha* h B e p e  KH e*e B H h* *

Ba3ajiTOHflHe creHe OKOJiHHe Tpeme koj( KocoBCKe MmpoBHne, CHHxpoHe cj)HJiHT0HflH0j cepnjn TpH- 
jacKe crapocTH HMajy TaneHTCKH flo Kajii(HjyM ajiKajiHH KapaKTep h npeMa MHHepajiHOM cacraBy H MaKpo- 
KOHCTHTyeHTHMa o;n<)Bapajy cirajiHTHMa.

OopMHpaHe cy Ha MapnniaMa BapAapacor OKeaHa y (Jja3H pnc})ToreHe3e (,ioibH no cpejiH,H Tpnjac).
,'̂ BO'iHa'iHH pe3yjrraT reareKTOHCKHX ycnoBa nocraHKa obhx creHa (WP ojihocho VA 6a3ajiTH) Morao 

6h ce o5jacHHTH THMe jia je pHcjrrHHT Ha KOHTHHeHT a JiHoj ruio'iH 6ho HHjiyKOBaH TepMajiHOM aomom y nojipyijy 
crape cy6jiyiaiHOHe 30He Te cy ce npn reHepncaH>y obhx creHa Meuiajie MarMe VA KapaicrepHcrHKa H HMnyji- 
ch pacrona H3 jiy6jbHX neJioBa oMcrra'ia ojiaKJie noriMy Marne WP rana.

K .byue pe v c  ciihjihth, neTpojiomja, TpnjacKH pHffrrHHT, Tpema, KocoBCKa MmpoBHiia.

YBOJJ

y  c|)HJiHT0HAH0j cepnjH no/ipyqja Kocobckc MiiTpoBHne Koja npnnajia cjio*e- 
hom TepaHy BapjjapcKe 30He 3ana*eHH cy 6pojHH npoSojn cxeHa 6a3ajiT0Hjjii0i 
xeMH3Ma y3 jioKajiHO jaB Jtaae pillow-jiaBa.

CTapocT(JiHJiHTOHflHe cepnje je npeMa nojjanHMa KjiHCHh h ^p., (1972) ojjpe- 
hjena HaJiacKOM ipnjacKe kohojjohtckc cf)ayHe, a ByjiKaHHTH cy npeMa HaHHHy no- 
jaBJbHBaH>a chhxpohh OBoj cepnjn, na ce TaKO mo>kc nocMaTpaTH h u,eo oBaj 
MarMaTH3aM.

n o iir ro  je cpejjmia y Kojoj ce ipnjacKH ByjiK3HHTH jaBJbajy y obom nojipy'ijy 
yHeK0JiHK0 pa3JiHwra ojj oHe y JlniiapnjjHMa rjje cy TpnjacKH ByjiKaHHTH MHoro 
3acTynjbeHHjn, 6 hjio je HHTepecairrao paj(H Kopejiaipje npoy'iHTH H>HxoBe neTpo- 
xeMHjcKe KapaKTepncTHKe h aHajiH3HpaTH ycjioBe iiac raHKa obhx CTeHa.

3 a  neTpoxeMHjcKy KopejiaHHjy KopniuheHe cy Beh nocTojehe aHaJiH3e obhx CTe-

PyiiapcKO MeTajiypuiKH t}>aKyjiTeT, KocoBCKa MmpoBHiia. 
Py;iapcKo re ojiouikh (}iaKyjiTeT, 'ByuiHHa 7, Beorpaji.



Ha (K n e ž e v ić ,  1960,62), a ji;onyibeHe cy hobhm. Caj^pacajn MHKpoejieMeHaTa ojjpelje- 
hh cy Ha MncTHriyrry M. T. E. M. A. H. y M ockbh 03 CTpaHe T. MapneHKO.

IIO;iAUM PAHHJHX HCTPA*HBAH,A

ripBH noflaHH o pacnpocripaif,eH,y obhx CTeHa nornHiy H3 1936. 03 F o r g a n a  (no 
S c h u m a c h e r ,  1950) h Ha reojiouiKoj Kapni OBe 06jiacTH(Heny6jiHK0BaH0j) OHe cy 
HaHeTe Kao 6pojne >KHije Majie fle6jbHHe j^ok ce Heiirro Beha nojaBa npHKa3yje y oko- 
jiiihh MejbeHHHe. IlpeM a noflau,HMa Koje HaBOflii S c h u m a c h e r ,  a Kojn 6a3Hpajy Ha 
noflaHHMa W i 1 s o n a OBe CTene cy ropibonajieosojcKe cTapocTH h HeMajy HHKaKaB yrra- 
naj Ha MHHepajiH33HHjy Tpenne. Mnane S c h u m a c h e r ,  npeMa oj(pefl6n W i l s o n a  oBe 
cTeHe jieTepMHHHiiie Kao "greenstone" hjih j(OJiepnrre.

N i k i t i n  i D u h o v n i k  (1936) npn o 6pajjH 0Ji0B0-HHHK0B0r Jie>KHiirra Orapn 
T p r Bpme neTpojiouiKy aHajiH3y jejjnor y3opKa CHBe CHTH03pHe CTeHe Kojy ojjpeljyjy 
Kao " KpeMeHO an^HTHH cnjeHHT", ajiH HHje jacHO o KojeM ce ByjiKaHHTy pajjH. Ochm 
Tora noMHiby nojaBe h 3ejieHHX cTeHa 'injy jieTepMiniaHnjv ifflcy bphihjih.

S c h u m a c h e r  y cbomc paj(y HanoMHibe jja je <l>opraHOBa jte'repMHHannja onpaB- 
flaHHja h jia oBe cTeHe najBepoBaTHje npej(CTaBJbajy npojjyKTe M erraM opcf>o3e jpija- 
6a3a hjih ra 6pa.

K n e ž e v i ć  je  y CBojHM pajjoBHMa 1960 h 1962 rojjHHe 6a3ajrroHjje Tpenne jje(f)H- 
HHcajia Kao aji6HTCKe jjnja6a3e (*HHHa TeJia) hjih cnHJiHTe (pillow-JiaBe).

HAHHH nOJABJbHBAIbA EA3AJITOHHHHX CTEHA

3ejieHe 6a3ajrix)Hjiiie cTeHe nojipylija Tpenne jaBJbajy ce Ha TepeHy yrjiaBHOM 
jIBojaKo: hjih Kao iuioHacTH h3jihbh yHyTap cfiHJiHTOHjiHe cepnje ca jjo6po H3pa*eiiHM 
pillow CTpyKTypaMa, hjih y BHjiy cHJioBa yTHCHynix y iHKpHJbije, Kajia cy h bhjiho 
HiKpHJbaBH h nojioMJbeHH. Boje cy yrjiaBHOM 3ejieHe pe^e cHB03eJieHe. HajBHiiiH jie- 
JIOBH IUIOHaCTHX H3JIHBa 06HHH0 Cy MpKOHpBeHH.

Thhhhhc pillow-JiaBe tia^ene cy caMO y yceKy nyrra HejjaJieKo ojj 'ronnoiiHne y 
3iseHaHy -  jioKajiHocT no3HaTa Kao J(yjiHH Kprn, a iuione ca cjia6o H3pa*eiiHM 
pillow-CTpyKTypaMa jaBJbajy ce h y ropibeM jjejiy JlecKOBor noTOKa. H a ocTajioM 
jjejiy TepeHa jaBJbajy ce yrjiaBHOM uiKpHJbaBa, HCKajj KoiiKopjjairma Tena pa3JiHTiHTiix 
j^HMeH3Hja. OBaKBa Tejia cy iiapoHHTO HcnojbeHa Ha nyTy npBH TyHeji-OrapH T pr, a 
nojaBe MaibHX ciuioBa h y JlecKOBOM noTOKy

y cf)HJiHrix)HjiHoj cepnjn ce cpehy JioKajiHO Maibe Mace MeTaMopcpHcaiiHX po*Ha- 
ija, Kap6oHaTHHX CTeHa, Kao h Majie, jjHCKopjjairrae nojaBe cepneHTHHHTa.

MM POJIOI M IA BA3AJTTOHHHHX CTEHA

CTeHe iuioHacTHX iruiHBa Koje ce jaBJbajy Kao pillow JiaBe h OHe y bhjiv cmioBa 
pa3JiHKyjy ce 6htho no CTpyKTypHO—TeKCTypHHM KapaK'repnc'niKaMa h aKO hm je 
MHHepajiHH cacTaB y 6HTHOMe hcth.



Ta6ejia 1. XeMHjcKH cacraB (%) h cagpscaj MHKpoejieMeHaTa (ppm) 6a3ajiT0HHHjjx ByjiKaHHTa nonpyija 
Tperpie -  K. MHTpoBmia

Table 1. Major and trace elements analyses of basaltoid rocks from the Tiepča (near K. Mitiovica, Serbia).

1 2 3 4 5 6 7

S i02 49.97 47.82 47.29 50.44 50.84 40.33 53.75

TiOz 1.57 1.44 1.62 1.29 1.55 1.90 1.34

a i2o 3 15.53 16.70 17.44 16.78 16.85 12.10 17.36

Fe^Oj 2.42 6.12 5.48 6.03 8.25 3.98 4.97

FeO 9.08 4.52 5.77 3.43 1.31 4.57 4.64

MnO 0.12 0.19 0.12 0.10 0.04 0.20 0.14

MgO 6.88 7.70 8.62 7.05 4.85 5.68 4.70

CaO 5.90 6.65 4.20 4.32 6.22 14.70 5.12

Na20 2.88 4.48 4.08 4.38 4.71 3.23 5.00

k 2o 0.62 0.56 0.46 1.01 1.16 2.11 0.05

p 2o 5 0.10 0.11 0.09 0.06 0.07 0.08 0.01

h 2o + 3.53 3.02 3.80 4.23 1.01 1.41 0.10

h 2o ' 0.72 0.50 0.66 0.93 0.48 0.33 0.00

CN

Ou

3.10 0.64 0.29 0.32 3.01 8.90 2.62

YKynHO (Total) 100.42 99.91 99.92 100.37 100.32 100.12 99.80

Sr 88 438 51 102

Rb 1 4 0 0

Zr 66 95 61 73

Nb 3 8 3 2

Ba 58 109 99 20

Y 20 19 20 20

1. MacHBiiH aji6nTCKM ;inja6a3 H3 TpeinaiicKe peKe (Massive albite diabase from Trepčanska ieka.)
2. IllKpHJtaBH ajiSHTCKH 3Hja6a3 H3 TpemaHCKe peKe (Schistone albite diabase from Tiepčanska ieka)
3. MacHBHH aJi6HTCKH jtHja6a3 H3 Bajrope (Massive albite diabase from Bajgora)
4. IIlKpnjtaBH aji6HTCKH AHja6a3 H3 Bajrope (Schistone albite diabase from Bajgora)
5. UpBeHH aji6HTCKH HHja6a3 ^ynHHor Kprna (Red albite diabase of Dudin kis)
6 .3ejieHH aji6HTCKH «Hja6a3 ,TIyjiHiior Kprna (Gieen albite of Dudina kiš)
7. 3ejieHH MacHBHH aJi6HTCKH j»Hja6a3 k oji jaM e OrapH Tpr (Gieen massive albite diabase neai Stari 

Tig mine)
anamoe: l-4 n o K n e ž e v ić , 1962;5H 6noK nežević, 1960;aHaJiH3a7 M em ović , 1993 (analyses: 

1-4 aftei K n ežev ić , 1962; 5 and 6 aftei K n ežev ić , 1960; analyses 7 aftei M em ović , 
1993)



XEMHJCKE KAPAKTEPHCTHKE BA3AJITOHHA

XeMHjcKa HcnHTHBaifca MaKpoejieMeHaTa BpiueHa cy na ocaM y3opaKa H3 HeKo- 
jihko nojaBa. Hojiaiin xeMHjcKiix nciiH'niBaiha pjaTH cy Ha Ta6ejiH 1.

nouiTO obc CTeHe HMajy yraaBHOM cjiHHiie xeMHjcKe cacTaBe iiajjiorHTiiiHje je 
npeTnocTaBHTH jia  cy Majie pa3JiHKe y MHHepajiHOM cacT a B y  y 3  KpynH Hje y CTpyK- 
TypHO TeKCTypHHM KapaKTepncTHKaMa caMo iiociiejjHna pa3JiHHHTHx cpejiima kohco- 
jinjiannje h jjcjiom nocTMarMaTCKHX ajiTepaiiHoiiiix nponeca.

Bapnjaipije y xeMHjcKOM cacTaBy ce yHeKOJiHKO onprraBajy Ha BapnjaiiHoiiHM 
jjnjaipaMHMa. TaKo Ha jiHjarpaMy "MarMaTCKor cneKipa" (H ug hes ,  1973) jjaTOM Ha 
cji. 1 cbh iiojtanii naj;ajy hjih yHyTap hjih BeoMa 6jiH3y rpaHiine nojha ciiHJiirra.

K,0+Na,0
x 100

Cji. 1.- JJjijarpaM MarMaTCKor cneiapa (Hughes,1973) 
Fig. 1.— The magmatic spectie diagram (H ughes, 1973)

Hsvse'raK hhhh jaKO KajmHTHcaHa CTeHa 6poj 6 y Kojoj HHje 6hjio Moryhe pa3JiyHHTH 
npHMapaii h ceKyiijiapan cajjp>Kaj KajnjiiTa Te nehe 6hth  y3eTa y jjajha pa3MaTpaiba. 
H a T. A. S. - 1. U. G. S. jinjarpaM V  npiuiaro^enoM 3a a j iT e p n c a iie  cTeHe (Le B as et 
a l ., 1986) jjaTOM na cji. 2. h j^onyibeHOM JiHHHjoM pa3jjBajaiba ajiKajiHHX h toji6htckhx 
6a3aJiTa (M ac D o n a l d  & K a t s u r a ,  1964) najjajy hjih y nojbe 6a3ajnx)Hjtiiiix CTeHa 
y unipeM cMHCJiy (ipaxH6a3ajrra jjo  ripaxHaime3HTa) hjih y nojhe cnHJiHTa. BehHHa 
cTeHa TaKo^e najia y noJbe ajiKajiHHX (nocjiejinna ciiiuiH’i'HsanHjc) a caMO jejina y no- 
Jhe ToejiHTCKiix 6a3ajiTOHfla (jejian o ji iiajcne>KHjHX y 3 o p a K a ). H a jinjarpaMy 
Si022-F e 0  /MgO (M iy a s h i r o ,  1974; cji. 4) CKopo cbh nojiai;n najjajy y noJhe TOJieHTa 
y3 rpaiiH 'iH V  JiHHHjy ca KaJinnjyM ajiKajiHHM nojheM hok Ha ;(H jarpaM y  

FeO*-FeO*/MgO (hcth ayTop; cji. 5) TaKotje naj;ajy y rpaiiH'ino nojipyTije KajniHjyM



i C )  2 . 0

Cji. 2. TAS-IUGS flnjarpaM npn’iarotjeii ajrrepHcaHHM creHaMa (Le B as e t a l., 1986); 1- cnHJMTCKe 
creHe, 2 - 6a3ajira y  uoipeM CMHOiy.

Fig. 2. The TAS-IUGS diagram adjusted for the altercd rocks (Le Bas et al., 1986); 1 - spilitic rocks, 2 -  
basalts in general

Cji. 3. Tp0K0Mn0HeHTHH jinjarpaM FeO -(Na20+K20)-Mg() (Irvine & B arag a r, 1971) 3a pa3JiHKOBaH>e 
ToneHTCKHX h Ca-ajiKajiHHX 6a3ajrra.

Fig. 3. AFM diagiam (Irvine & B arag ar, 1971) for discrimination between tholeiites and Ca-alkaline 
basalts.



Cji. 4. J]>ijarpaM oflHoca Si02-Fe0  /MgO (M iyash iro , 1974); 1- cithjihth Ĵ HHapHAa, 2 - HHja6a:jH fljmapma 
(rrpeMaPamić, 1982).

Fig. 4. Si02-Fe /MgO diagram (M iyash iro , 1974); 1 - spilites from Dinarides, 2 -  diabases fiom Dinarides 
(afterPam ić, 1982).

Cji. 5. ^HjarpaM ojiHoca FeO -FeO /MgO (M iyash iro , 1974); 1- cithjihth Ĵ HHapnma, 2- flHja6a3H J[HHapnria 
(npeMaPamić, 1982).

Fig. 5. FeO -Fe /MgO diagram (M iyash iro , 1974); 1 - spUites from Dinarides, 2 -  diabases from Dinarides 
(afterPam ić, 1982).



ajiKajiHiix h TOJieHTCKHX 6a3ajiTon;ia. CjiHTian npejia3aH Ca-ajiKajiHo/TOJieHTCKH Ka- 
paKTep KOHCTaTyje 3a 'ipnjacKe cTeHe flmiapH/ia P a m i ć  (1982). 3HaHH, y nejiHHH 
nocMaTpaHo, 6a3ajrroH;iiie cTeHe okojihhc Tpeinie oflroBapajy npeMa ca/jp>KajHMa h 
OflHOCHMa MaKpOKOHCTHTyeHaTa IipHMapiIO KHCeJIHM TOJieHTCKHM 6a3aJITHMa ca 
npejia3HMa npeMa KajinnjvM ajiKajiHHM 6a3ajnx)H/iHMa. lIpH TOMe cy nponecn 
cniuiHTH3ai^Hje 6h tho  yTiniajiH Ha H3MeHy kojihhhhckhx oj/noca neKHX KOMnoHeHTH, 
HapoHHTO ajiKaJinja.

Zr ppm

Cji.6 .JIjijarpaMTi-Zr(ppm)(Winchester & F loyd,1977;S tillm an & W illiam s, 1978).
Fig. 6. Diagram Ti-Zr (ppm) (W inchester & F loyd , 1977; S tillm an  & W illiam s, 1978)

IIpeMa ca/ip>KajHMa MHKpoejieMeHaTa, noce6HO h m o 6 h j ih h x , Kojn naM HHTep- 
npeTHpajy ycjioBe cJjopMHpaita o b h x  CTeHa ipnjacKH 6a3ajiTOHflH OKOJiHHe l 'p e in e  
noKa3yjy K apaK TepncTH K e M arM aTa (J)opMHpaHiix h y ycJioBH M a MarMaTCKHX JiyKOBa 

(VAB) h  KOHTHHeHTajiHHX p h cJ )th h x  ByjiKaHHTa (WPB): Ha T i-Z r /injaipaMy 
W i n c h e s t e r  & F l o y d  (1977) h S t i l l m a n  & W i l l i a m s  (1978) (c ji. 6) OBe CTeHe 
iia/iajy y noJbe JiaBa ByjiKaHCKHX JiyKOBa aJiH y no/ipy'ije Koje ce noKJiana c a  6a3aJiTH- 
Ma OKeaHCKHX rpe6eHa. H a Tp0K0Mn0HeHTH0M /{HjaipaMV P e a r c e  & C a n n  (1973), 
Kojn HHTepnpeTHpa o/tH O ce Ti, Zr i Y CTeHe na/(ajy y  nojbe WPB 6jiH 3y  rpaHHii;e 
MORB+VAB iio/ipy'ija (c ji. 7); / io k  n p eM a  /injaipaMy 0/iH0ca Zr/Y n p eM a  Ti/Y na/jajy y 
ipaHHHHO HOJipV'lje H ByjIKaHHTa MarMaTCKHX JiyKOBa H pHCj)THHX KOHTHHeHTaJIHHX 
6a3ajiTa (Pearce  et al., 1973, cji. 8).



C ji. 7. T p 0 K0M n0HeHTHH BH jarpaM  Ti/100-Zr-Y*3 (Pearce & C ann, 1973); MORB- 6a3ajiT H  c p e j i ib e o K e -  

aHCKHX rpe6eHa, VAB- 6a3aJiTH ByjiKaHCKHX JiyKOBa, WPB- 6a3ajiTH rmoqa.
Fig. 7. Diagrara Ti/100-Zr-Y*3 (Pearce & C ann, 1973); MORB- mid-ocean ridge basalts, VAB- vol- 

canic arc basalts, WPB- within plale basalts.

Cji. 8. / (n ja r p a M  Zr/Y-Ti/Y (Pearce & C ann, 1973); MORB- 6a3ajiT H  C[Xj(H>eoKcaiicKHX rpe6ena, 
VAB- 6 a3ajiT H  BVJiKancKHX jiyKOBa, WPB- 6a3ajiT H  nnoHa.

Fig. 8. Diagram Zr/Y--Ti/Y (Pearce &  C ann , 1973); MORB- mid ocean ridge basalts, VAB- volcanic 
arc basalts, WPB- within plate basalts.



Jl^BOKOMiioueirniH jjiijaipaM o jpoca  T i02 npeMa FeO /MgO yKa3yje Ha M0ryhH0CT 
CTBapaita obhx ByjiKaHHTa y ycjiOBHMa ByjiK3HCKHX JiyKOBa ajin y nojjpyqjy jjnjarpaMa 
y KOMe ce t o  no jte  noKJiana ca nojbeM a6ncajiHHX TOJieHTa (M iy a s h i r o  et a l . ,  
1975, cji. 9), BeoMa cjihhho iio/(anHMa Ho6HjeiniM Ha ;(HjaipaMy V i n c h e s t e r  & 
F l o y d - a .

M iiaj'ia/j, npeMa o/niocHMa Nb,Y h Zr OBe CTeHe cy Morae 6h th  (})opMHpaHe 
( M e s c h e d e ,  1986) npn ycjioBH M a Kojn ojjroBapajy 06p a 30B aity TOJieHTa k o h th -  
HeHTajiHHx iu io ^ a  (WPT), ByjiKaHHTHMa MarMaTCKHx JiyKOBa (VAB) h  a c j io m  cpejjihe- 
oKeaHCKHX rp e 6eHa (c ji. 10).

Cn. 10. Tp0K0Mn0HenrHH nnjarpaM 
Nb*2-Zi/4-Y (M eschede, 1986); 
WPA- ajiKajiHH 6a3aJiTH kohth- 
HeHTajiHHX mio’ia, WPT- TOJienr- 
CKH 6a3ajITH KOHTHHeHTajIHHX 
nJio’ia, MORB- 6a3ajrrH cpcRibeo- 
KeaHCKHX rpe6eHa, VAB- 6a3aJiTH 
ByjIK3HCKHX JiyKOBa.

Fig. 10. Diagram Nb*2-Zi/4-Y 
(M eschede, 1986); WPA- within 
plate alkaline, WPT— within plale 
tholeiite, MORB- mid-ocean ridge 
basalts, VAB- volcanic arc basalts.

H a 0CH0By xeMHjcioix noKa3aTejba cTeHe OKOJiHHe T p e in e  cy npeTe*HO TpaxH- 
6a3aJiTHor Ca-ajiKajiHor jjo npejia3Hor Kapaicrepa (Bapnpan.e je nocjiejjHna HHTeH- 
3HBHe cmuiHnnanHje) h npeMa MaKpoKOHCTHTyeHTHMa cy naipnjcKor h cpej;H>e 
KaJiajcKor KapaKTepa. IlpeMa MHKp0K0HcnnyeHTHMa, Mel)yTHM, OHe cy TOJieHTCKor 
KapaKTepa, iiito  je c o63HpoM Ha hmo6hjihoct KopHiiiheHHX eJieMeHaTa h m hoio Be- 
poBaTHHje. JlaBe HHcy jjHcJjepeiinHpaiie h npHMHTHBHor cy n in a , a reoTeKTOHCKH



ycjioBH cTBapaiia ce He Mory jeflH03HaMH0 flccf)HHHca'ra: npn  reHepncaH,y obhx MarMH 
MemaJiH cy ce yTmjajH cy6jjyKi(HOHHX npoijeca h  pHcJ)ToreHe3e.

3AKJbYHAK

y cf)HJiHT0 HflH0j c e p n j n  T p n jacK e cT apocT H  n o flp y H ja  Tpenne kojj K ocoB C K e Mh- 
TpoBHi^e (cjioxeHH TepaH BapnapcKe 30He) 3ana»:enn cy 6pojHH c h j io b h  h  w3ttwrw 
6a3ajiTOHflHHX cT eH a cniuiH TC K or K apaK T epa. C T eH e cy CHHxpoHe c e p n jn  h  npeMa 
cb h m  pacnojiosaiBHM pe3yjiTaniMa KaKo TepeHCKHX T aK o h  jia6op aT op n jcK H X  h c h h t h -  

Baita cj)opMHpane cy Ha MaprHHH Bap^apcKor 0KeaHCK0r noflpynja Ha KOHTHHeH- 
TajiH oj ira/iHHH y <$a-w p H c jr r o r e n e se  (jjoilh jjo cp eflii,H  ip n ja c ) .  JlaBe cy h jih  H3JiHBa- 
He cy6MapHHCKH (pillow jiaBe) h jih  yTHCKHBaHe K0HK0pjiaHTH0 y iieKOHcojiHHOBaiic 
BJiâ KHe MapHHCKe cefliiMeirrc.

Ilpomec cn iu iH T H 3 a i;H je  o b h x  CTeH a j e  C K opo  n o T n y H  T e  c e  j j a n a c  cacToje o jj  

a j i 6 H Ta, pejiHKaTa K JiH H onH poK ceH a, xjiopHTa, e n n flO T a , n y M n e jiH T a  (?), npem rra , 
KfuinHTa, K isa p n a  h  MeTajiH'nnix M H H ep ajia .

IIpeMa canpacajHMa h oflHOCHMa MaKp0K0HCTHTyeHaTa GasajrronjHie cTeHe 
OKOJiHHe Tpenne oflroBapajy to jich tc k h m  ^o  Ca—ajiKajiHHM 6a3ajiTHMa npn qeMy je  
nponec ciiHJiH'nisanHjc yHeKOJiHKO nopeMenio npHMapne kojihhhiickc o^noce. JlaBe 
cy iiej(Hcj)epcHHHpaHe h  npHMHTHBiior THna.

Cji. 11. MoryhH MOjieji pa3BOja i  p H ja c K e  M arM aT C K e CBHTe. Y 3(jH>KyhH jjHjaimp H H jjyK yje eK creH 3H O H H  pe>KHM 
y  cerM eH T y OMOTa'ia H3Hafl crape cy6jiyKHHOHe 30He h  crBapaibe M arM H  KOHTHHeHTajiHHX ruio>ia y  

ycjioBH M a cpejjH H e BVJiKancKHX jiyKOBa.

Fig. 11. The possible model for development of the Triassic igneous suite -  genesis of the within plate magmas 
in an island arc condition. The upwelling diapir gives rise to an extensional ieginie in the mantle wedge 
overlying the old subduction zone.

JJ.BOSHa'iiiH pe3yjiTaT iipn oj(pet)HBaihy reoTeKTOHCKHX ycjioBa HacTaHKa obhx 
6a3ajiTOHj(a -  WPB h VAB -  Morao 6h ce o6jacHHTH THMe jja je pHcjrnmr Ha kohth- 
HeHTajiHoj iuiohh tokom  'ipnjaca 6ho HiijiyKOBaH TepMajiHOM flOMOM y noj(py'ijy cTape 
cy6jiyKHHOne 30He (yciHHtyhH /(Hjannp H3a3HBa eKCTeH3HOHH peacHM y 30hh OMOTana 
Kojn Jie>KH H3iiaj( cy6j(yKi(Hoiie 30He -  cji. 11) Te cy ce iipn reHepHcaH.y obhx CTeHa 
MemaJie MarMe VA (arc melt) KapaKTepHCTHKa h HMnyjicH pacrona H3 jiy6)Ji,HX jjejioBa 
OMOTana ojjaiaie iioth 'iv  MarMe WP nina.
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TRIASSIC VOLCANIC ROCKS FROM THE TREPČA AREA:
THEIR PETROLOGY AND TECTONIC SETTING

by
* * *

E m in  M e m o v i ć  and  V e r a  K n e ž e v i ć

Basaltioid rocks of the Tiepca aiea aie synchronous to the Triassic low-grade metamoiphic rocks series 
and show tholeiitic to Ca—alkaline character. According to their mineralogical and chemical composition they 
conespond to spilites originated on the margin of the Vardar ocean during the Lower/Middle Triassic 
riftogenesis. These processes induced rising of a theimal doma in the aiea of an ancient subduction that caused 
mixtuie of volcanic arc and deep originated within plate melts.

Key words: spilites, petrology, Triassic rifting, Tiepča- Kosovska Mitrovica area

INTRODUCTION

Many intrusive bodies, seldom pillow lavas of basaltic composition occur within the 
low grade metamorphic series near Kosovska Mitrovica (southem Serbia).

The mode of the volcanic occurrences indicates their synchronous formation to the 
host Triassic (Kl is ić et al., 1972) phyllites which are a unit in the Vardar Zone Compo- 
site Terrane (VZCT).

Differenee in the geoteetonic setting between these volcanics and those from Dina- 
rides raised importance of their detailed investigations.

Previous data (K n e ž e v ić ,  1960, 1962) have been completed with new ones and the 
trace element analyses.

GEOLOGY

F o r g a n  (1936) (after S c h u m a c h e r ,  1950) the first observed numerous dykes of 
basaltic rocks and a larger occurrence near Meljanica and W i l s o n  (after S e h u m a c h e r ,

* Faculty of Mining and Matallurgy, Kosovska Mitrovica 
Faculty of Mining and Geology, Djušina 7, Belgrade.



1950) consideređ them as Upper Paleozoic greenstones or dolerites. New data have shovvn 
their Triassic age. disregarding their relations to Pb/Zn mineralization.

Green basaltoid rocks of the Trepca area have mainly two modes of occurrences. 
They form sheet flows regularly followed with pillow structures and appear as sills or 
similar intrusions within the phyllitic schists when show schistosity. Dominantly they are 
green, seldom greygreen although the highest parts of the small lava flows are usually 
reddish.

Typical pillow lavas have been found on the road, near the Zvecan smelting factory 
only -  the locality named Dudin krs, but smaller outcrops, with less distinct pillow struc- 
tures in the higher parts of the Leskov potok have been also observed. Other occurrences 
usually appear as schistose, concordant bodies of varying size. They are very frequent on 
the Prvi tunel-Stari Trg road and in Leskov potok as well.

Besides these voleanics within the phyllitic series small masses of cherts, carbo- 
naceous rocks and discordant serpentine bodies occur too.

PETROLOGY OF BASALTOID ROCKS

Despite their uniform mineral composition pillow lavas as well as small intrusions 
and sills show many structural and textural differences.

Pillows vary from few decimetres in diameter up to very big -  0.8 x 1.2 m. Their 
cross-section give all transitions -  from variolitic texture, with radial albite at margins to 
ophitic one with prismatic plagioclase in the core. The mass among pillows is composed 
mainly of chlorite, calcite, epidote and iron-oxide representing a typical hyaloclastic 
material.

On the contrary sills appear as ophitic to holocrystalline rocks with fluidial ground- 
mass. Amygdaloes are generally very rare, mostly appearing in sills when filled by chlorite 
or calcite.

Their mineral eomposition is albite (5-10%an), chlorite, relics of augite, epidote and 
subordinate prehnite, calcite, quartz, pumpellyte (?) and leucoxene. Thin calcite or chlorite 
and calcite veins occur very regularly occur.

ROCK CHEMISTRY

Eight selected samples from several occurrences have been analyzed for main ele- 
ments in the Laboratory of Petrology, Fac. of Min. and Geol, Belgrade, while trace element 
analyses have been carried out in IGEM AN Russia, Moscow, by T . M a r c h e n k o .

Despite the similar chemistry of the rocks their mode of consolidation and post- 
magmatic alteration processes have caused differences in textural properties and mineral 
composition.

On the "magmatic spectre" diagram (H u g h es ,  1973) all samples, excluding No 6 
where no distinction between primary and secondary calcite could be made, plot very near 
or within the spilites filed (Fig. 1).

According to TAS/IUGS (Le B as et al., 1989; Fig. 2) diagram adjusted for the 
alterred rocks (Mac D o n a l d  & K a t s u r a ,  1964) these rocks are basaltic in broad sense



(trachybasalts to trachyandesites). They mostly show tholeiitic or trasitional alkaline- 
-tholeiitic character (M y a s h i r o ,  1974; Fig. 4 and M i y a s h i r o ,  1974; Fig. 5). The same 
features for the Dinaridic Triassic rocks determined P a m i ć  (1982). Rather large alkalies 
content was probably caused by spilitization process.

Analyzing trace elements content we tiy to defme geotectonic setting of these vol- 
canic rocks.

On the T i-Z r (W in c h e s t e r  & F l o y d ,  1977 and S t i l l m a n  & W i l l i a m s ,  1978) 
the Trepča basalts respond to the VAB+MORB field (Fig. 6). The triangular T i-Z r-Y  
(Fig. 7) as well as the Zr/Y-Ti/Y (Fig. 8) (Pearce  & C a n n ,  1973) show similar 
features i.e. the investigated rocks simultaneously correspond to WPB but very near the 
border to the VAB+MORB field. Furthermore the N b-Y -Z r diagram ( M e s c h e d e ,  1986; 
Fig. 10) suggest WP tholeiites, VAB and only partly MORB character of these roeks.

Consequendy the tholeiitic character of Trepca basaltic rocks can be likely accepted 
since the advanced spilitization has substantialy ehanged their main element composition.

Unfortunately their geotectonic setting can hardly be proposed but evidences of both 
subduction and rifting processes during the generation of the parental magma positively 
exist.

CONCLUSION

Near Kosovska Mitrovica, in the Trepca area, abundant basaltoid sills and lava flows 
of spilitic character within the Triassic low-grade metamorphic rocks series were found. 
The volcanic rocks are synchronous to the series and all features reveal their formation on 
the margin of the Vardar ocean i. e. on its continental slope, during the Lower/Middle 
Triassic rifting processes. The lavas appeared as submarine extrusions (pillow lavas) or as 
concordant intrusions into the wet, unconsolidated sediments. The low-temperature mincral 
association: albite, relics of clinopyroxene, chlorite, epidote, pumpellyte (?), prehnite, calcite, 
quartz and opaques indicates a progressive spilitization that unceasingly changed the main 
elements chemistry. Anyway the Trepča volcanic rocks correspond to tholeiitic and Ca-al- 
kaline basalts. The lavas are of primitive undiferentiated type. Determining their geotectonic 
setting we found features of within plate and volcanic arc basalts and try to make a pos- 
sible model of magmatic processes. The Triassic rifting can likely be induced by a thermal 
dome in the area of an ancient subduction by extension regime in parts of the Mande 
above the subduction zone (Fig. 11). It was reason of mixturing of volcanic arc melts with 
magma impulses from deeper parts of the Mantle (within plate).

Translated by the authors
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