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Y fIK 552.08:551.761:553.53(497.11-15) OpnrimajiHH Hav'iHH pa/i

NETPOJIOrHJA TPHIJACKHX BYJIKAHHTA
COKO-rPA™A (BAnAJIJHA CPBHJA)

0«
A hb XaKHHh’, *aiiHije CpehKOBHh** h BejiHMHpa JoBaHOBHha*

Y pajiy je naT npHKa3 MHHepajiouiKo"ieTporpa(j)CKHX H neTpoxeMHjcKHX KapaKTepHCTHKa nojaBe By.nKaHCKHX
creHa TpnjacKe crapocrH y 6jih3hhh CoK0-rpajia y 3anaHHoj CpE>HjH. KopnnihefteM hhckphmhh3hhohhx TeKTOHOMar-
m3tckhx jinjarpaMa h nopelyeH ,em KapaKrepHCTHKa obhx crern ca o;troBapajyhHM npoayKTHMa TpnjacKor ByjiKaHH3Ma
npo*aBaHHM Ha cycejjHHM JTOKaliHTeTHMa, H3HeTe cy npeTnocraBKe o reoTeKTOHCKOM CMeurrajy h HHXOBOj reHe3H

Ki.vthc pein: noptJjiipHTH. Ka.HKoa.HKajiHH KapaKTep, cy6MapHHCKO nopeK.no, cy6nyKL(Hja,Tpnjac.
yBoa

ByjiKaHCKe CTeHe 'rpiijacKc cTapocTH jaBJbajy ce Ha BHine JioKajiHOCTH y mianajinoj
>KHBaita ce MO>xe BH"eTH "a je h>hxob 'uia‘iaj BejiHKH y 'iyMa'ien>y reoTeKTOHCKHX ojiho-
ca y BpeMe HacraHKa obhx CTeHa.

Y obom pariv ne'ipojioniKH je o6pat)ena nojaBa eipiijacKiix ByjiKaHHTa koji CoKo-I
y 6jih3hhh JLy60oBHje. Ctea nojaBa je yco oko 15 km jjvra'iKe h oko 1-1.5 km unipoKe, 30iie
Koja ce npy*a oji PyjeBH,a (542) Ha ceBepo3anajjy jip Fopii>e Jby6oBH”"e Ha jyroHCTOKy.

TepencKa iicripa>KHBaii>a 06aBJi>eiia cy y oK'rofipv 1994. h (t)HHaiiciipaiia cy H3 cpejicTaBa
fi>oiijia 3a iiav'ina Hcipa>KHBaH>a CAHY. XeMiijcKe aHajiH3e rjiaBHHX ejieMeHaTa vpaHiene cy
y JlaGopaTopnjH 3a iieTpojiornjv i’vjiapcKO-reojioniKor cpaKyjrrera, a ejieMeHTH y TparoBH-
Ma oj|ped)enn cy y MrEM-y y Mockbh (aHajiifrn'iap T. Map'ieHKo).

JIHTEPATYPHH IHOJJAHH

llpBa reojiouiKa HcnHTHBaiba o e4)y3HBHHM cTeHaMa Ha obhm TepeHHMa 06aBHO je
3CyjoBiih (1893). LI,BHjnh (1924) je j*ao npHKa3 oporpac”nje nonpHHCKe o6jiacTii h yc-
TaHOBHO jia 6ope HMajy jiHHapcKO npy*aH>e.

Ojj Haponiror iiia'iaja 3a no3HaBaibe reojioniKHx ojmoca Ha TepeHHMa llojjpinba h 3anajinc
Cp6nje yoimrre, jecy paflOBH Chmhha (1933-1957). IteroBa nclipa>KHBan>a o6yxBaTajy r}iay-

* Feorpa(J)CKH 4>aKyjiTeT, CTyfleHTCKH Tpr 3/Ill, Beorpas.
**PyffapcKO-reojiouiKH (JiaKyjiTeT. 'BAuiHHa 7. Beorpan.

palia



iiiicnriKc ojipej(fie najieo30jcKHX creHa jajjapcKe cepHje, npoy'iaiiaif,e TeKTOHCKHX ojptoca y
10j(pHHCKHM njiaHHHaMa h c'ipa-nnpacJicKor nojioacaja jinja6a'i-po>KHa'iKe c“opMauiije y obhm
TepeHHMa, a 1957. rojimie orpajmo je h MerajioreHHjy oiiora jiejia 3aiiajine Cpflnje.

ripHJIHKOM nspajic OcHOBHe reojioniKe Kapre, jihct "JLy6oBHja" (Kubat i dr.,
1968), ByjiKaHCKe cTeHe TpHjacKe CTapocTH cy ojipe”eiie Kao "jia6pajiopcKii anjiesnTn”.

Oji HOBHjnx nc'rpa>i<iiBaii>a Koja ce ojuioce Ha ByjiK3HH3aM ‘ipiijacKe cTapocTH, Ha
JIHCTy "Jby60BHja" h Ha iinipcM iiojipv'ijv, Tpe6a H3j[BojnTH pajioiie MojcHJioBHha h
ABpaMOBHh (1962/63) Kojn Ha iiojipiin.cKHM njiaHHHaMa KOHCTaTyjy nojaBe nopc|)H-
pHTa h KBapnnopcJnipHTa, Kao h oflroBapajyhHX ByjiKaHCKHX 6pena n Tycf)OBa. 1o H>iiMg,
Ha JioKanHjaMa Koje cy HenHTHBaJiH, npeoBlial)yjy ByjiKaHOKJiacTHTH.

j'le'rajbiia npov'iaiian.a rpiijacKHX ByjiKaHHTa 'ianajine Cp6nje, ceBepHo oji ilpiin-
cko—HBaibHHKor KpHCTajiHHa, Hajia3HMo y pajiy Knezevi¢ i dr. (1978). OBj"e je jiar
iiperaeji nojaBa ByjiKaHCKHX n Byjikallokjiac'rrillnhx CTeHa y Toj o6jiacTH Kao h H.nxoBe
neTpolJiouiKe h xeMHjcKe KapaKTepncTHKe. EipeMa ayTopHMa, OBe cTene npiiiiajiajv rpn-
jacKoj ByjiKaHOreH0—eefl[HMeHTHoj cepiijn ("Hopc}iHpn'r-po>i<iia'ikoj"), Koja je p,e3aiia 3a
Kpe'iii.a'iKo-jioJioMirrcKii nojac cpejjH>er Tpnjaca.

OBa cepnja je, no ibiiMa, y Be3H ca nponecHMa pa3JiaMaH>a jmnapHjjcKe njione
oTnoneTHM vy cpej(H>eM Tpnjacy.

KapaKTep BWVJiKaHH3Ma je npeTe>Kiio HHTepMejiHjapaH, a oji CTeHa ce nojaBJbyjy

HajHOBIija HCTpa>KHBaH>g, npiuiHKOM KojiK cy o6aBJi.ene jierajr>iie neTpoxeMHjcKe aHajinse
ByjiKainiTa KopHiiiheii.eM cajip>Kaja n Mel)yco6HHX ojnioca ejieMenaTa y TparoBiiMa, pajnurii cy
Knezevi¢ i dr. (1987/89), Jovanovic¢ (1994) nJovanovié¢ i Mrda (1994/95).

KajiHHjyMaliKajiHH xeMH33M TpnjacKHX ByjiKaHHTa ayTopH TyMage yTHgajeM Jiy6o-
Kor cy6jiyKHHOHOr cncTeMa nciioji 30He pasjiaMan.a KOHTHHeHTajme Kope, kojh VTHre na
MeibaH>e KapaK'repncTiiKa MarMe.

TEO IOIUKA rPATIA TEPEHA

I lajcrapnje creHe Ha obom iiojjpyTijy iipnnajjajv najie030HKYy jajiapcKor 'nraa pa3Biiha (npeMa
OrK jihct "Jty6oBHja", Kubat i dr., 1968). To cy jjoH,0Kap6oiicKe, KJiacwme hjiii
MeTriKJiac'ni'iHe h cpcjni,<)Kap6xiiicke, Kap6oiianie, TBopeBHHe, npeKO Kojnx jmcKopjiairnio jiokc
neuiHapn, rjiinmH n Kpe'in>auii cpejiiber, h npira 6inyMiraoc3HH Kpe'iu.aiiji ropiber nepMa.

JloibOTpHjacKH cejjiiMcH'ni  Kojri, npeMa ayTopHMa TVMa'ia 3a jihct "Jhy6oBHja"
OrK, Jie*e KOHKOpjiaHTHO npeKO ropiber nepMa, npeflCTaBJbeHti cy Kap6oHaTHHM h
KJiaCTHHHHM TBOpeBHHaMa.

Cpejubii rpnjac je na obhm repeHHMa jjo6po 3acTynjbeH. Ca H3y3eTKOM jiajumcKe

JypcKe TBopeBHHe cy iipejic'raiiJi,ene ByjikaHHTHMa, KliacraTHMa h po>KiiaHHMa "jrii-
jaba3-poacHaHKe cfjopMaitHje”.

KBapTapHe Hacjiare, maxom iiajimicKe, cjiabo Be3aHe Kpe'ni.a’iKe 6pe'ie, nojaiili.vjv
ce Hajyro3anajtHHM o06poHU,HMa nJiaHHHCKHX BpxoBa, Ha noTe3y Ka rpanaHHHKoj peun.

fIHCKYCHJA

llojaBa ByjiKaHCKHX CTeHa 'ipHjacKe CTapocTH Ha obom TepeHy jico je oko 15 km
jtvra'iKe h oko 1-1,5 km iunpoKe 30He Koja ce npaimeM cep.epo'ianaji“jyroHc'roK npv>Ka



ojj Bpxa PyjeBan; (542) jjoropH.e JLy60oBHt)e. FlpeMa ayTopHMa Jinc'ra "JLy6oBiija" O rK,
to cy "jiaopa;iopcKii aii~eiirni” npaheHH ojiroBapajvhiiM Hy(j)OBHMa. HonnjiiM iic ipa>KHBa-
BiiMa oBe CTeHe cy jiccjiinincaiic Kao nopc|)iipirrn, pet)e KepaTocj)iipn h KBapHKepaTocj)iipn.
Koji CoKo-rpa/ia ipiijacKii ByjikaHHra ce jaBJbajy Kao h3jihbh yHyTap cepnje cpcjin.o-
ipiijacKHK Kap6onaTiiHX cejinMeiiaTa. Ilo/iiniv ByjiKaHHTa iipcjicTailJhajy chbh, raHKoiuio-
'facrn Kpc'iii.auH, jiok cy y noBJiaTH Kpc’iii.ann ca npocjiojnHMa HpBeHHX po>Knan,a. M yHyTap
H3JiHBHor Tejia 'iccto ce jaBJtajy u,pBeHH po>Kiiaii,ii y biijiv co’iiiBa hjih Maii,n.\ npocjiojaKa.

Jia3H jio oKcijjianijju cj)epo-y cj)epu -rBO>Kl)e).

Cn. 1 PejiHKTH pillow-jiaBa.
Fig.l. Pillovv lava remnants.

M '-ipa'iirro cy nopcj)HpcKe crpvKj'vpe ca npncyTHHM c|)eiioKpiicTalJiHMa njiamoK Jiaca
h pejiHKaTa 60jeHHX MHHepalia Kojn cy neKaji npejicTaBJbeHH noTnyno H3MeH>eHHM
3pHHMa. <I>eHOKpHCTajlH JIOKC y XHnOKpHCTaJI3CTOj OCHOBHOj MaCH CTeHe.

| fopeji npncyTHHX 30HapHHX nJiarnoKJiaca h pejiHKaTa 6ojeHHx MHHepajia, o;i Kojnx

IljiariioK Jiac je npeTOKiio iipejicTaBlJi.cn rfjeiioKpucTajiiiMa, ajiH ce jaBJta h Y biijiv
MHKpOJIHTa y OCHOBHOj M3CH CTeHe.



OeHOKpiicTajiH iraariioKJiaca cy npe/jcraBJbeHH HfIHOMOpcl)HHM 30 xhithjihomop(])hhm
3pHHMa TaSjiHHacTor h upHSMaTH'iHor xaénTyca, yoHJbHBe 30HapHOCTH, Ha OCHOBY '‘iera ce
MO>Ke H3BecTH 3aKJLV'iaK jia ce pajm o HirrepMeriiijapiiHM iraarHOKJiacHMa. PeTKH fjieno-
KpHCTajiH cy JiaM elJiapHO 6jin>KibenH. O hthtikhm Mepen,iiMa yTBpl>eHje ca;ip>Kaj aHopTHTa oj]|

40-50 % uito ojlroi>.apa aiijie'jimv.

Cji. 2. 4>eHOKpHCTaji 30HapHOr njiarHoiciaca, N +, 30x.
Fig. 2. The zoned plagioclase phenocryst, N +, 30X.

njiarnoK Jiac je 'iecro HHTeH3HBHO ajrrepncan (cepiiiiHTHcaii, aprHJiHTHcaH, Kalinii-
thc3h). M jia3eBH cnTiiojhyciiiriacTor cepimnTa 'iecmo cy HsjiBojeim jiv>k 6jiH3HHX paBHii
H3Mel)y JiaMelia. lloHeKa 3pHa cy HcnpecenaHa nenpaBHJIHO H3yKpuiTaHHM >KHJiiiii;aMa
hjih malX¥Im HaroMHJiaitHMa H3y3eTHo cHTHO3pHOr Kajiu;HTa. 3 oHapHa 3pHa cy y CBojHM
HeHTpajiHHM jiejioiiHMa HHTeH3HBHHje H3MeH>eHa (yrJiaBHOM Yy npeHH'r), Jlok Tpaiic(])op-
M aniija Hjiyhn Ka nepiKjjepiijii (|])eiioKpHCTajia cjia6bn, a Kao npojivKTH ajrrepannjc ce
cpehy xjiopiiT h enHjioT. nojkhjihtckh 3axBaTajy CHTHHja 3pHa MeTajiH'iHHX MHHepajia,
'iecTo HJiMeHHTa Kojh ce, MecT'HMii’'ino yo'iJi>HBo, mpaiicct)opMHiiiy y JieyKOKceH. ElpHcyT-
Ha cy h HenpaBHJiHa naroM HlJiaira MeTajiH'innx MHHepalia y luijiv chthhx 3pHa.

H3Mel)y (t)enoKpncTajia iuiarHOKJiaca cpehy ce Kpyinni pejiHKTH (t)eiioKpncrajia 6ojemix
MHHepana. Hajneiuhe Cy to KJiHHonHpoKceHH iipejiCTaiubciiH ayrHTOM Bpjio *hbhx mnx;p(t)e-
ajiTCpHcami, iiaj'ieinhe xjiopHracaHH hjih npeTBopeHH y aiperaT Kfumirrah eiinjio'ra.

HpHcycTBO o'iyBaiinx (JjopMH ojiaKiuaBa jieTepMiinanHjv npHMapHHX M imepajia, jiok
ce koji HHTeH3HBHo xjiopHTHcaHHX h noTnyHo TpaHcclJ)opMHcaHHX 3pHa 6e3 o'ivnane
(JiopMe h iipeTBopeiiHX y arperaT xjiopHTa h Kajin,HTa, mo>kc caMO npeTnocTaBHTH Jja je
npHMapHH MHHepaji aM(})H60Ji. npHcyTHa cy h 3HaTHO cHTHHja 3pHa 60jeHHX cacrojaKa
XHITHJHOMOp(trHHX H MeCTTIMH'IHO HCTpOHIeHHX ({IOpMH, HHTCH3HBHO XJIOpHTHCaHa.



Cji. 3. MaHjiojie HenyH,eHe KBapnoM h xjiophtom, N +, 30X.
Fig. 3. Amigdaloes filled uo with quartz and chlorite, N +, 30X.

Cji. 4. riHJioTakKCHTHa OCHOBa y nopcjjHpHTHMa, N +, 90x.
Fig. 4. Pilotaxitic ground-mass within porphyrites, N +, 90x.



X jiopht je npiicyTaH jiBojaKo: Kao ripojivKT npeo6pa»caja npHMapHHX 6o0jeHHX cac-
TojaKa, Kajia ce jaBJta y bhiiv CBeTlJio 3elJieHHX BlJiaKHacTHX arperaTa sajejtiio ca Kaji-
u,htom h chhjiotom, h Kao cacTojaK ocHOBHe Mace CTeHe, Y bhjiv Man>HX HaroMHJiaH.a h
MJia3eBa yoHJbHBor nojiHxpoH3Ma h o6hhho HHTeH3HBHHX HHTepcl)epeHTHHX 60ja.

Kajimn'ce jaBJta y BHjiy >KiuiHna h, oko ihiix, cii rHiijnx naroMiuiaH.a y bhjiv ocipiiana.
Kao TaKaB, jiocTa je 'iecr nrro jjobojih jio 3aKJtyHKa jja je jio6ap jje0 KajmnTa BepoBaTHO
npHHemeH y CTeHy KacHOMamaTCKHM pacTBopHMa nocjie H3BpmeHe Koncojiimannje. J],e0
KajmHTa je, npeTnocTaBJba ce, HacTao h ajiTepau,HjoM npHMapHHX MHHepajia. 3ana>KeH je Ha
iuiarHOKJiacHMa y bhjiv H3y3eTHO chtho3phhx HaroMHJiaiba hjih Kaj(a npo>KHMa 3pHa iuia-
rnoKJiaca vcjieji nera je ii.HXOBa cHBa HHTepcJ)epeHTHa 60ja TeK npHMeTHa. Mii'ieH'iH'ie'i' an-
Tepai(Hje onajja oji iiepn(f)epnje Ka ueinpajiiiHM jiejiOBHMa 3pHa.

KBapn ce cpehe Yy peTKHM h ycaMJbeHHM 3pHHMa, iiaj'ieiiithe nojkhjihtckh 3axBaheH
ojj cipaHe njiarnoKJiaca. 3anyH>aBa h peTKe npocTope H3Mel)y cHmiHjnx 3pHa 60jeHHX
cacTojaKa (HHTepcTHimjcKor je KapaKTepa). rio 3acTynJbeHocTH je Y BehHHH npHMepaKa
3aHeMapjbHB Kao cacTojaK. Y cjiynajy noBHmeHor cajip>Kaja (KaKaB ce jaBJba Yy cTeHaMa
HeKHX jipyrnx jioKajiHTeTa Yy imipoj okojihhh) Morjio 6h ce roBopHTH O npejia3y obhx
CTeHay kbapnnop()irpirre.

Me'rajnriiiH MHHepaliH cy iipejic'raiubeiiit npe'i'OKiio chthhm 3pHHMa HenpaBHJIHO npo>Ke'niM
Il vnpcKaHHM V ochobhv Macy creHe. Tlecra je nojaBa HlJiMemrra Kao h iberoBa 'ipanccopM aiuija y
jieyKOKceir. M aiba HaroMiuiaiba h ‘ienubacTC c|)opMe, jiorpiiM jjcjiom Beh 'ipaiicc|lopMHcaHe y
JieyKOKceH, iiaj'ieiiihe cy npHcyTHe no c})eHOKpHCTajiiiMa 6ojeiflix MHHepajia.

TaGelia 1. XeMHjcKH cairraB By.nKaHHTa CoKO-rpaaa (y Te*. %)
Table 1. Chemical composition of volcanic rocks of Soko Grad (in wt.%)

y3opaK . . . . .
sample Z-37 Z-38 Z-41 Z-42 Z-45
uSiO, 59.02 58.33 64.18 61.61 58.65
TiO, 1.30 0.86 0.90 0.71 0.88
A1l,0. 14.51 16.39 15.35 14.95 15.07
Fe,0; 6.01 8.23 3.12 5.25 473
FeO 0.98 0.68 1.03 0.77 0.98
MnO 0.09 0.09 tr tr 0.09
Mf>0 4.08 3.32 2.03 3.33 3.40
CaO 2.99 0.20 3.43 4.95 5.76
Na,0 5.50 5.50 4.50 2.80 2.90
K,0 1.60 2.07 3.42 2.54 2.50
p;o5 0.21 0.59 0.35 0.30
H,0" 3.27 2.73 1.93 2.83 3.87
H,0' 0.03 1.70 0.17 0.20 0.77
Z 100.38 100.31 100.65 100.29 99.90

7-37,2-38,2-41,2-42, 7-45 -noptjHpnTH OKQliHH COKO-Fpana
7-37,7-38,27t1,2742,7"5 - porphyrites of Soko Grad
OcHOBHa Maca cTeHe je xiinoKpHCTajiacTa h y H>0j cy Haj3acTynjbeHHjH m hkpojihth
KapaKTepoM Hero idto je to cjiyTiaj koji 30Hapmix c|)eiioKpircTajia), 3aTHM XxjiopiiT,
ennj(OT h KajiijHT. noireKaj( ct)ciioKpiic'rajiii jio k¢ y nHJioTaKCHTHoj ocHOBHoj mbch.
Ha 0CHOBy nopetjeiba xeMiijcKkHX KapaKTepncTHKa nopc})HpHTa ca nojianiiMa H3 jih-
TepaType, MO*e ce 3aKJbyTHTH j(a, y3 Maibe ocniilJianiije riojejiHHHx elieMeHaTa (Si Ba-



pnpa oa 1/jo 4 %, yKynHO Fe 30 3 %), HcnHTHBaHe cTeHe o/u'OBapajv HH'repMc/nijapHHM
CTeHaMa (BHHorpaflOB, 1962).

IlpeMa cbom xeMH3My, CTeHe OBe jioKajiHOCTH 0/ii'OBapajy ocTalJiHM ByjiKkaHHTHMa
noApHita h 3ana”He CpSnje (JoBaHOBHh h M p~a, 1995; Knezevi¢ i dr. 1978).

Cjih'iho je h ca HeKHM /Zipvi iiM JiHTepaiypHHM 110/iaunMa y o/jhocv Ha Koje He 110c-
Toje Beha o/icTyrian>a y uorjie/iy xeMH3Ma, Kao ihto cy, Ha npHMep, ‘rpnjacKii aH/iesiiTii
J,HHapHfla (Pami¢, 1982).

HeuiTO bhuih canpacaj KA y hckhm aHajiH3HpaHHM y3opu;HMa (noroTOBO vy 2—42)
Morao 6h Cé TyMawra, cjihhho Kao Y ByjiKkamrraMa TpoHome (JoBaHOBHh 11 M p"a,
1995), HaKHa/jHHM npon;ecoM KajinjcKke MeTacoMaTO 3e.

Ha ocHOBy o/jHoca Si02Nad+K 2D (spijarpam Le M aitre, 1989) cTeHe o/iroBapajy
yrjiaBHOM aHfle3HTHMa (cji. 5).

- Na20+K p wt%

phonolite

RHYOLITE
111 1
37 41 45 49 53 57 61 65 69 7 77
ULTRABASIC | BASIC | INTERMEDIATE | ACID Si0 2 wt%

45 52 63

Cji. 5. J*njarpaM Si02 - NaD+K2D (Le Maitre, 1989).
Fig. 5. The Si02versus Nad + K2 diagram (Le Maitre, 1989).

lipeMa o/jHocy KD -Si02(/injarpaM no Le M aitre, 1989) (cji. 6) to cy cpezute-/io
BHCOKOKalinjckKH aHfle3HTH, ca H3y3eTKOM y3opaKa Z-41 h Z-42, Kojn, 36or HeuiTO
Biimer ca/ip>Kaja Si02 nali;ajy y nojbe bhcoko h cpejni,oKajinjcKux /lauirra h piiojnrra.

Ha OCHOBY nojio»caja 'raiaKa na /uijai paMv Kojn Tpenipa o/iuoc NaD+K 2D-Mg0-Fe0*
(Irvine & Baragar, 1971) ByjiKaHHra npHna/tajy KajiKoajiKajiHOM HH3y (cji. 7).

VnoperHBaiteM /to6njeHHX pe3yjiT3Ta cal/tp»caja ejieMeHaTa y TparoBHMa y obiim
CTeHaMa ca nonaijHMa H3 JiHTepaType (BiiHorpanoB, 1962), 3anaaca ce HeuiTo hh*h
ca/ip>Kaj Ba Hero uito je to KapaKTepncTit'ilio 3a HHrepMe/injapue cTeHe, iuto ce MO*e



K20 (wt%)

Si02 (Wi%)

Or. 6. flnjarpaM SiO, - K,0 (Le Maitre, 1989)
Fig.6. The SiO, versus K,0 diagrara (Le Maitre, 1989)

FeO*

Cji. 7. flnjarpaM Na20+K20-Mg0-Fe0" (Irvine & Baragar, 1971)
Fig. 7. Diagram Na,0+K,0-M g0-Fe0Q' (Irvine & Baragar, 1971)



TyMaHHTH ifceroBOM pejiaTHBHO BejiHKOM Mo6HJiHomhy h HHiieHHHOM j*a ce OBjie He pa-
flH O CBe>KHM CTCHaMa.

Tabejia2. Caflp>Kaj eJieMeHaTa y TparoBHMa y ByjikaHHTHMa COKO-Fpajia (y ppm).
Table 2. The trace elements content vvithin volcanites of Soko Grad (in ppm).

::;p:lt 2 7-38  Z-41  7-42 7 45
Ba 238 174 246 368 356
Zr 157 172 218 217 214
Nb 7 8 9 9
% 25 25 42 32 34
Sr 120 01 110 169 118
Rb 32 43 132 74 "5

Z-37.Z-38, Z"tl, Z-42, Z 45 mnopcliHpHTH CoKo-rpafla
7-37,7-38,Z 41.7Z 42. 7 45 por]3hyrjtes of Soko Grad)

llopetjcH.eM ca TpnjacKiiM ByjikaHHTHMa fIHHapHfla (Pamic¢, 1982), TaKobe ce ishjiu

ilope~enitM. Mna'ie, ByjiKaHHTH TpiijacKe BVJiKaHoreno-cejiHMeirnie cepnje y Tanajuioj Cp-
6iijn noKasyjy H3BecHO o6oraheH>e Ba, jro Te Mepe jia cy 3a h>hx Be3aHa h JieacHurra oapirra
(Eob6nja; Knezevi¢ i dr., 1987; Jovanovi¢, 1994). OcTaliH HciiHTTiBaHH ejieMeHTii cy y
rpaHHii,aMa jiaTor oncera.

Y ojuiocv Ha cajip>Kaj ejieMeHaTa y TparoBHMa y ByjiKaHHTHMa ocTajinx JioKaji-
hocth y llojipiiH.v, HeMa roTOBO HHKaKBHX ojicTynaii>a.

Cji. 8. flnjarpaM Zr/H02 - Si02
(Winchester and
Floyd, 1977).

Fig. 8. The Zr/TiO, versus Si02
diagram  (Winchester
and Floyd. 1977).

ZriTio2 (wt%)

llpeM a nojioacajy Ta'iakKa Ha iieKHM KliacHfjiiKanHoiniM jinjarpaMHMa (Si02Zr/Ti0z Ha
cji. 8. 11 Zr/Ti02-Nb/Y na cji. 9.) CTeHe iiajiajv y noji>a anjieTHTa.

TepMim nopcfiHpHT npHXBaheH je 360r cnenHcliHHHe cy6MapnncKe KOHCojinjiaHHje
JiaBa aHjje3HTCKor xeMH3Ma.



Kao noMoh Y iicflnniHcainy xcMHjcKor KapaKTepa h reoTeKroHCKHX ycjioBa CTBa-
pan>a TpnjacKHX ByjiKaHCKHX CTeHa Coko-l pajia aHajiH3HpaH je ojinoc hckhx KapaK-
TepHCTHTHHX cjieMeiiaTa Ha, y jiiiTcpaTvpn Haj'icinhe KopiiinheiiiiM, TeKTOHOMarMaT-
CKHM fIHCKpHMHHaU,HOHHM JJHjarpaM HMa.

(Winchwster and Floyd,
1977).
9. Diagram Zr/TiO, - Nb/Y
(Winchester and Floyd,
1977).

TaKO na TpOKOMnOHeHTHOM jinjarpaMy ojjHoca Ti/100-Zr-Y 3 (Pearce & Cann,
1973, ) Ta'iKe irajiajv y nojbe Ca-ajiKajiHHX 6a3ajiTa, ojihocho CTeHa KapaKTepHCTHHHHX
3a BVJikaHCKe JivkOBe (cji. 10).

Ti/100

Cji. 10. JJajarpaM Zr-Y 3-Ti/100 (Pearce &
Cann, 1973): A- HHCKOKannjcKii Tone-
hth, B- 6a3aJiTH OKeaHCKor jiHa, C- Kaa-
KoaliKa TiHH6a3ajiTH. D - 6a3a.nTH HTioia.

Fig. 10. Diagram Zr-Y*3-Ti/100 (Pearce
& Cann, 1973): A-lavvpotassium tho-
leites, B- oceanTloor basalts, C- calco-
alkaline balasts, D-plate basalts.

llpeMa jjHjarpaMy (cji. 11) ojiHoca rjiaBHHX ejieMenaTa Mg0-AlD;,-Fe0* (Pearce
et al, 1977), to cy oporeHH ByjikaHHra, jiok ce na jinjai paMV Zr/Y-Zr (Pearce and
Nory. 1979) 'ra'ikc KOHU,eHTpniiiy y nojby 6asajiTa iiJio‘ia (WIyF) (cji. 12).



FeO*

Cji. 11. JHajarpaM M g0-Fe0*-Al20 3 (Pearce et al, 1977). 1. ocTpBa Ha cnpenHHr-LieHTpy. 2. oporeHa
no”pyqja, 3. cpeflH>o00KeaHcicH rpe6eH, 4. oKeaHCKa ocrpBa, 5. KOHTHHeHTajiHe ruioge

Fig. 11. Diagram Mg0-Fe0*-Al20 3(Pearce et al., 1977). I.spreading center islands, 2. orogeny areas,
3.midocean ridge, 4. ocean islands, 5. continental plates

Zr (ppra)

Cji. 12. fInjarpaM Zr-Zr/Y (Pearce & Norry , 1979). A. Ea3aJiTH n.noMa, B. 6a3ajiTH OKeaHCKnx ocTpBa. Il,.
Ba3a.iiTH cpejiitooKeaHCKor rpe6eHa.

Fig. 12. Diagram Zr-Zr/Y (Pearce & Norry, 1979). A. plate basalts, B. ocean islands basalts, C.
midocean-ridge basalts



Ha jinjarpaM v Nb*2-Zr/4-Y (Meshede, 1986) 'ra'ike nanajy y nojfce "11", iuto sna'in
jja CTeHe HMajy KapaKrepHCTHKe 6a3ajiTa ByjiKaHCKHX JiyKOBa h 6a3ajiTa iiJio’ia (cji. 13).

NbX2

Cji. 13. HHjarpaM Zr/4 Y--Nbx2 (Meschede, 1986). WPA- aliKajiHH 6a3aliTH KOHTHHeHTgjiHHX njioia,
VVPT- TolieHTCKH 6a3aliTH irio'ia, MORB- 6a3aliTH cpe;jH,00KeancKor rpe6eHa, VAB- 6a3ajiTH Byji-
KaHOKHX JIVIKOBa.

Fig. 13. Diagiam Zr/4-Y- NbX2 (Mescliede. 1986). WPA-alkaline plate basalts, WPT-tholeitic plate
basalts, MORB-midocean ridge basalts, VAB-volcanic arc basalts.

C 063HpoM jja ce Ha OCHOBy jiHCKpuMHHauuounx meKTOHOMarMaTCKHX jiujarpaM a
bhjjh Meuiaite KapaicrcpucTHKa ByjiK3HHTa ByjiKaHCKHX JiyKOBa h ByjiKaHHTa iuio’ia, a
HMajvhn y bhjiv nojiaTKe H3 JiHTepaType (KneZevié i dr., 1978) \acy 0Be cTeHe Be3aHe
3a noneTaK pHcliTOBaita, MO*e ce 3aKJt>yTHTH jja je Ha reHepncaite MarMii KajiKoaji-
KajiHor KapaKrepa HMajia VTiinaja h HeKa cy6jiyKoiiaiia Kopa.

M ame KapaKTepHCTiiiHe 3a pH(Q)THe 30He y oBaKBHM ycjiOBHMa ce Memajy ca
napuHjajiHO CTOiiJbeHHM MaTepnjajioM cy6jiyK0i>.aiie oKeancKe Kope h jiejioBa oMOTa'ia.
OBaKo reHepHcane MarMe Mory hm ~th KaliKoaliKajiHii KapaKTep.

Ycjieji npojiacka Kpos jje6ejiy KOHTHHeHTajiHy Kopy jaBJbajy ce Hajnpe Kiicejinjn
THnoBH jep Tajia nocTojn MoryhnocT inrreiriHBiie KoirraMHiiauuje. Biicok cajip>Kaj JiaKo
HcnapjbHBHX cacTojaKa koji obhx MarMH ycjioBJi>aBa epynuiije 6oraTe pnpokjiacth'iiihm
MaTepnjajiOM ihto o6jaiiui>aBa nojaBe ByjiKaHOKJiacTHHHHX CTeHa y okojihiim repeHHMa.

3AKJIbYMAK

Y [leiiocpejiiioj 6jihaKhh CoKo-rpajja y 3anajiHoj Cp6iijii perncTpoBaua je nojaBa

ByjiKaHCKiix CTCHa TpnjacKe CTapocTH. Jap>Ji>ajy ce y 06jiHKy cjiuiioiia ynyTap cepiije
CpejlH,OTpiljaCKHX Kap6oHaTHIIX H CHIIHUHjCKO-Kap0 OHaTHHX cejiHMeuaTa.

BvJiKamiTH no CBojiiM MHHepajiouiKO-nerporpacJjcKHM n xeMiijcKHM KapaKTepnc-
THKaMa ojiroBapajy iiopt|)iipirniMa. I’ajiu ce 0 cy6MapriHCKH H3JiHBeHHM cTeHaMa, 3ejiene



pillovv jiaBa.

OrpyKirypa rioprimpHTa je yrlJiaBHOM xnnoKpiicTaliacTo-aopr}inpcKa. khrpahiemi cy on
njiarnoKJiaca HrrTcpMejntjapnoi KapaKTepa, pejiHKaTa 6ojeHHX MMHHepajia (aMr{)ii6ojra n
KJiHHomipoKceHa), xjiopHTa, ciirrjioTa, Kajin,HTa, y3 Heurro KBapu,a h jrocTa MeTajiiiTHHX
M Hiiepajia (riaj'renrhe HJiMeHiiTa, jrejniMii'iiio hjih n0TnyHO erparrccfiopMircaiior y jieyKOKcen h
MaraeTHTa).

OpeMa xeMHjcKOM cacTaBy to cy HHTepMeflHjapHe CTeHe h, npeMa KliacHcjrHKanHO-
hhm jrrijarpaMHMa, ojrroBapajv cpejirre- jjo BricoKOKajitrjcKiiM atijtesirrH M a KaliKoajiKaji-
nor HH3a.

Ha ochobv nojio>Kaja Ha jriicKpirMiiiianiioniiM TeKTOHOMarMaTCKHM jjHjarpaMHMa,
nocTojH H3BecHO Meitiait>e KapaKTepncTiiKa ByjiKaHHTa ByjiKancKiix JiyKOBa h BVlJiKaiiHTa
THHH'rHHX 3a prtrjn rre 30He Ha KOHTHHeHTajiHHM iiJio'taM a.

no3HaBajyhn reoTeKTOHCKe oj*Hoce y BpeMe cTBapaiia obhx CTeHa, Moryhe o6jam -
n.en,e ii,HXOBe reHe3e je Jta CY OHe npojTVKTii ByjiKBHCKe aK THBHocTH Be3aHe 3a pa3Jia-
M aite KOHTHHeHTajiHe Kope Koje je ycjioBJbeno TepMajiHOM jromom HHje je naK H3jjH3aibe
ilocjiejinna iiapnnjajrrioi cTanaiba itSHajt 30He cy6jryKHirjc.
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PETROLOGY OF TRIASSIC VOLCANIC ROCKS
OF SOKO GRAD (WESTERN SERBIA)

by
Ana Zaknié', Danica Sreékovi¢”l and Velimir Jovanovié

Mineralogical-petrographical and petrochemical features of Triassic volcanic rocks exposed near the
Soko Grad (Westem Serbia) are presented in this paper. The use of tectonomagmatic discrimination dia-
grams, and comparation of analyzed rocks wvith corresponded Triassic volcanites from the neighbouring lo-
calities enabled the possible expianation of their geotectonic emplacement and their origin.

Kev wvords: porphyrites, calc—alkaline character, submarine origin, subduction reiated, Triassic.
INTRODUCTION

Volcanic rocks of Triassic age were noted in a few localities in Westem Serbia.
Even their exposures are not of great extent, their importance is evident.

Triassic volcanic rocks of Soko Grad (near Ljubovija), whose petrology is given in
thic paper. are part of the 15 km long, and nearly 1-1,5 km wide zone, that extends from
Rujevac (542) on a NW. to Gomja Ljubovidja, on a SE.

Field researches, done in October 1994.. were financialy supported by Serbian Academy
of Sciences and Arts (Fond l'or Scienlific Researches). The major elements content were analy-
zed in Laboratory of Petrology, Faculty of Mining and Geology (Belgrade), wvhile with trace
elements data provided us dr Marchenko. from IGEM (Moscow).

LITERATURE DATA

The first data about volcanic rocks in this area were reported by Zujovié¢ (1893).
Cviji¢ (1924) gave an insight in orography of the Podrinje region. and identified the di-
naridic extension of folds.

Important work on complex geology of the Podrinje region, as well as of the further
area in Westem Serbia, was conducted by Simi¢ (1933-1957). His studies included de-

’ Faculty of Geography, Studentski trg 3/Ill, Belgrade.
Faculty of Mining and Geology, DjuSina 7, Belgrade.



termination of fauna associstions in Paleozoik rocks from “Jadar” seria. tectonic frame-
wvork of Podrinje Mountains as well as stratigraphic position of “diabase-chert formation”.
In 1957. he elaborated metallogeny of this area.

During the elaboration of the Geologic Base Map, sheet “Ljubovija”, Kubat et al.,
(1968) determined Triassic volcanic rocks as “labradorite andesites™.

The data reported by Mojsilovi¢ and Avramovi¢ (1962/63) should be emphasized
among the recent ones, when the presence of porphyrites and quarlz-porptiyrites, as well as the
presence of their volcanoclastites-volcanic breccias and tuffs as the prevailing rocks in in-
vestigated localities, vvere identified.

Triassic volcanic rocks, northem of the Drina-lvanjica crystalline were studied in
detail by Knezevi¢ et al.. (1978).They gave petrological and chemical features for all
volcanic and volcanoclastic rocks exposed in this area, and incorporated them into a Tri-
assic volcano-sedimentary fomiation (“porphyrite-chert formation”), attributed for the
limestone-dolomitic belt of the Middle Triassic age. This formation is, conceming their
opinion. genetically related for the breaking of Dinaridic plate, that started in the Middle
Triassic. They also implied on the mainly intermediate character of volcanism, and noted
porphyrites, quartz-keratophyres. as well as some more basic members, as less frequent.

Present studies. including detail petrochemical analyses by use the trace elements ra-
tios. were done by KneZevi¢ et al., (1987/89), Jovanovi¢ (1994) and Jovanovié
and Mrdja (1994/95). These authors applied the calco-alkaline character of Triassic
volcanic rocks for the influence of a deep-seated subductional system below the breaking
zone in the continental crust, that caused changing of magma character.

OUTLINE OF THE GEOLOGY

The oldest rocks in this area, according to Kubat et al. (1968), are of Paleozoic
age. and of "Jadar” type of development. They are represented with Lower Carboniferous
clastic products. and wvith Middle Carboniferous, carbonate rocks, discordantly overlined
with sandstones, shales and limestones (Middle Permian in age), and with black bitumi-
nous limestones, Upper Permian in age.

Aecording to the autors, mentioned above, Lower Triassic sediments, carbonaceous
and clastic products. lie concordantly on the Upper I’'ermian.

Middle Triassic products are well exposed and widespread in this area. Excluding rocks of the
Ladinian volcano-sedimentary fomiation, tliey are carbonaceous, mainly sliallow water sediments.

Volcanic rocks. clastites and cherts of “diabase-chert fomiation” are products of Ju-
rassic age. Quartemary products are just partly cemented calcaraceous breccias, and due
to its origin connected for vveathering or erosion, exposed on the south-westem slopes of
mountan ridges. toward the GraCanica river.

DISCUSSION

Triassic volcanic rocks of Soko Grad are part of the 15 km long, and 1-1.5 km
wide zone. that extends from Rujevac (542) to the Gomja Ljubovidja in a NW-SE direc-
tion. According to the authors of the Geologic Base Map. these rocks of Triassic age are



accompanied wvith their tuffs and correspond to “labradorite andesites”, while according to
some newer opinions they correspond to porphyrites and to quartzkeratophyres and keratophy-
res, as less frequent.

Triassic volcanic rocks of Soko Grad occur within the Middle Triassic carbonaceous
sediments in a fomi of flows. They are overlined by limestones interlayered wvith red
cherts, wvhile their underlying unit consists of thin-platy limestones.

Volcanic rocks, according to their mineralogical-petrographical and chemical proper-
ties correspond to porphyrites. They are of green, sometimes of dark red colour. massive
to amygdaloidal texture, often penetrated by numerous calcite or quartz viens, locally
crushed. Extremely rare pillow-lavas, up to 20 cm in diameter, could be noticed some-
wvhere. Rock colour depends of the alteration grade, caused by the surface solutions
(limonitisation of iron-bearing minerals), or could be applied to various levels of consoli-
dation (in a shallow-water ferrous oxides converted into ferric-ones).

These rocks are of typical porphyritic texture, with obviously zoned plagioclase
grains or relics of coloured minerals as phenocrysts. dispersed among hypocrystalline
ground mass. Relics of coloured minerals (monoclinic pyroxenes and amphyboles) are
sometimes almost completely replaced. Besides those main constituents, rock is composed
of chlorite, epidote. quartz and metallic minerals also.

Plagioclase occur as phenocrysts, as well as microlites in a ground mass. It’s phenocrysts
appear as idiomorphic to hypidiomorphic grains. often of platy or of prismatic habitus, obvi-
ously zoned. thus of intemiediate character. Optical measurements support this interpretation
with up to 40-50 % of anorthite component, corresponding it to andesine. Polysynthetic twins
among phenocrysts ara rare. This mineral is often intensively transformed into sericite, clay mi-
nerals or calcite. Some grains are penetrated by irregularly crossed veins, or by smaller ag-
gregates of very fme-grained calcite. Zoned plagioclase grains are altered to a greater extent in
it's central part (mainly into prehnite), and intensity of transformation gradually decreases from
core to rim. Chlorite and epidote could be present too, as the products of alteration. Smaller
grains of metallic minerals, commonly ilmenite, obviously transformed to leukoxene are enclo-
sed by plagioclase grains, or they occur as irregular aggregates.

Large relics of coloured minerals could be noticed between plagioclase phenocrysts.
It is often monoclinic pyroxene-augite, of very high interference colours, or amphyboles
often with opacite rim. Coloured minerals are intensively replaced by chlorite, or by
calcite and epidote aggregates.

Presence of better preserved grains enable the determination of coloured minerals,
while in the intensively altered grains only their morphology imply on the presence of
ampfiboles. Much smaller, frequently hypidiomorphic grains of coloured minerals, inten-
sively replaced by chlorite, also were noted.

Chlorite occur as a result of alteration, when it’s mainly fibrous aggregates, accom-
panied with calcite and epidote are of light-green colour, or as a constituent of a
ground-mass, when it builds smaller aggregates or splits of visible pleochroism and
usually with interference colours.

Calcite occurs as veins, or as smaller “island-shape” aggregates around veins. High
presence of calcite imply that a part of it were probably brought by postmagmatic fluids,



after a consolidation, but undoubtly part of it were developed trough the alteration of
primary minerals. The other genetic type were noted over a plagioclase grains, as a small
aggregates, or penetrating plagioclase grains, when their grey interference colours could
be difficult recognized. The intensity of alteration within the same mineral grain decreases
continuously from core to rim.

Quartz is extremely rare, occuring as a dispersed grains, often poikilitic enclosed in
plagioclase. It is also noted as fillings in a very rare empty spaces between the smaller
grains of coloured minerals (as interstices). In a majority of samples is its presence ne-
glected. Due to increasing it’s content (as within rocks of some other localites in a
neighbourhood areas), porphyrites progressively grade into quartzporphyrites.

Metalic minerals oceur mainly as small grains irregulary penetreting ground mass, or
disseminated among it. Common is ilmenite, and it’s transformation to leukoxene. Smaller
aggregates and intensively sheared forms, mainly transformed to leukoxene. are occasi-
onally noticed over the phenocrysts of coloured minerals.

Ground mass is hypocrystalline, with plagioclase microlites as the most abundant.
Lamellar twins are often, thus they are more acidic than it’s zoned phenocrysts. Less
abundant are chlorite. epidote and calcite. Sometimes phenocrysts are suspended in a pilo-
taxitic ground mass.

Comparation of their chemical properties with a literature data. with the exception of
some small variations (Si range between 1 and 4 %, while total Fe vary up to 3 %), in-
vestigated rocks are of intermediate affinity (Vinogradov, 1962). According to their
chemism. porphyrites of Soko Grad are in a good agreement with the otlier volcanic
rocks from tlie Podrinje area, and Westem Serbia (Jovanovi¢ and Mrdja, 1995;
Knezevi¢ et al., 1978).

Similar situation is with some other literature data, for example betvveen investigated
porphyrites and Triassic andesite of Dinarides (Pamié¢, 1982).

Higher content of K2, noted in some specimens (especially in that signed as Z~2)
could be explained, as it has been explained within volcanic rocks of TronoSa
(Jovanovi¢ and Mrdja. 1995) by later K-metasomatic proccesses.

Aecording to the diagram given by Le Maitre (1989), pressented on a fig. 5, these
rocks correspond mostly to andesites.

Diagram K2 versus Si02 (Le Maitre, 1989). presented on a fig. 6, applied investi-
gated rocks as middle to liigh potassium andesites (excluding samples Z-41 and Z-42, that are
in field of high to middle potassium dacites and rhyolites, due to high Si02 content).

On a diagram given by Irvine and Baragar (1971), presented on a fig. 7, analy-
zed volcanic rocks are of calcoalkaline seria.

Incorporation tlie literature data (Vinogradov, 1962) with the data obtained froni
porphyrites, lower Ba content (than it used to be in rocks of intermediate character) is
evident. This could be explained by high mobility of Ba, or by weakly preservation
(fresliness) of investigated rocks.

Comparation of investigated porphyrites with Triassic volcanic rocks of Dinarides
(Pamié, 1982). also pointed on a large-scale of Ba content, while contents of the other
trace elements, for example Zr, V and Sr, are very elose, almost equal.



It must be emphasized that the enrichment of Ba is already noted within the rocks
of volcano-sedimentary formation in Westem Serbia, and could reach sometimes com-
mercially important concentration. as in a knovvn barite deposits (Bobija. Knezevié¢ el
al.. 1987, Jovanovi¢, 1994).

The other analyzed trace elements are in a good agreement with the alredy knovvn data.

The chemical composition of volcanic rocks of Soko Grad and of some other locali-
tes in the Podrinje region. appears to be frequently similar.

According to data presented on the following diagrams (Si02-Zr/Ti, on a ftg. 8. and
Zr/Ti0O2Nb/Y, on a fig. 9, given by Winchester and Floyd, 1977), investigated iocks
correspond to andesites. Name "porphyrite” we use due to to its submarine origin.

Studies carried out with the ratio of some characteristic elements, presented on a
tectonomagmatic discrimination diagrams, provided informations for better determination
chemical affinity and geotectonic conditions during generation of Triassic volcanic rocks
of Soko Grad. Following it. diagrams given by Pearce and Cann (1973). presented on
a lig. 10. define these rocks as a calcoalkaline basalts, i.e. rocks of volcanic arcs.

According to diagram based on the main elements ratio (Pearce et al, 1977, fig.
11), these rocks could be deftned as the orogeny volcanic rocks, while on the diagram
ZrlY versus Zr (Pearce and Cann, 1979; fig. 12), most of the data are in a WPT field
(within plate basalts).

The diagram Nbx2-Zr/4-Y (Meshede. 1986; ftg. 13), with the all data in a field
"C”. correspond these rocks as volcanic arc basalts and within plate basalts.

Their position on tectonomagmatic discrimination diagrams reflect on their transitio-
nal characteristics between volcanic arc volcanites and plate volcanites. Conceming the al-
ready known literature data (KneZevié¢ et al., 1978), about the possible relation be-
tween these rocks and rift zone, it could be accepted the inlluence of a subducted crust in
their generation, as well as for their calcoalkaline character.

Uplifting trough the thick continental crust produces firstly acidic products, due to
significant contamination. High content of gases and overheated water vapour wvithin
magma, caused the explosive eruptions, with a lot of pyroclastic materials, what is in a
good agrement with the great distribution of volcanoclastic rocks in this area.

CONCLUSION

Triassic volcanic rocks of Soko Grad (Westem Serbia) occur as sills wvithin the
Middle Triassic carbonaceous and siliceous-carbonaceous seria.

According to their mineralogical-petrographical and chemical properties. they corre-
spond to porphyrites. They are of green, or of dark-red colour, with massive or amyg-
daloidal structure, and mainly of hypocrystalline porphyritic texture. Their origin is sub-
marine, thus they appear sometimes as pillow-lavas

They are composed of intermediate plagioclase and relics of coloured minerals
(amphiboles and monoclinic pyroxene), and of chlorite, epidote, calcite, metallic minerals
and quartz, as less abundant. Metallic minerals (commonly ilmenite, partly or completely
transformed to leukoxene, and less frequently magnetite), could be present in a higher
concentration.



According to thcir chemism, these rocks correspond to those of intemiediate affinity, while the
used diagrams conlined them as middle to liigh-potassium andesites of calcoalkaline type.

Their position on tectonomagmatic discrimination diagrams produces direct evidence
on their transitional characteristics between volcanic arc volcanites and plate volcanites.
connected to the rift zones.

It is therefore possible to deduce (taking in consideration geotectonic situation during
their development) that they are products of volcanic activity related with the breaking of
continental crust, caused by a thermal doma, whose rising were the consequence of the
partial melting within a subduction zone.

Translated by D. Sreékovi¢
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