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TEPU.HJAPHE BYJIKAHCKE CTEHE ABAJIE

ofl
Hafle BacKOBHh* h BecHe MaTOBHh*

TepijHjapHe ByjikaHCKe creHe ABalie jaBJbajy ce Kao jjajKOBH HHTpyjiOBaHH y jypcKe cepneHTHHHTe.
CCIHVICHTC HHja6a3 po*naMKe (j)opMai(nje h HEOKOMOKDr (fi.nnnia h ceiHMCHTC TypoH—eeHOHCKor (juiniiia. fle6-

jbHHa najKOBa BapHpa on 1 no 20 m, peTKo 30 100 m.

Ha 0a-DBy MHHepaliHor cacraBa h xeMH3Ma, ByjikaHCKe CTeHe ABajie no;ieJiienc cy y jnc rpyne. I1pBoj
rpyiiH iipHiia/|ajy cTeHe cHpoMauiHe KBa])i|lOM, Ga~*H'ino-HiiTepMc.iHjapnor KapaKTepa, iipe"CTaB't.eHe Tpaxnoa-
33JTHVB, 6a3alITHHV TpaxXHaHHe3HTHMR, JiaTHTHMa H TpaxXHaH;ie'iHTHMa, aii;|C3HTHVR H JiaMlipO)Hp()M  Kepcail-
thtom. Apyry rpyny MH creHe 6oraTe KBapiroM HHTepMejjHjapHO—KHcejior KapaKTepa: KBapijjiaTHTH, jiauHTo-

aHJIC3HTH H JialJHTH

HajcrapHje cTeHe cy KepcaHTHTH (54.58 mhji. roji). a HajMJiaf)e KBapgjiaTHTH (25-23 mhiji. rofl.).

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

TepmijapHe ByjiKaHCKe CTeHe ABane 360r cBor peliaTHBHO mnpoKor pacnpocTpa-
HeH>a, cneiiHc)jHHHor tia'imia nojaBibHBaita h pa3HOBpcHOCTH Kao h MHHepajinsannja
Koje hx npaTe 6mie cy npefIMeT npoyHaBaita Miior nX reojiora.

ripBy jieTajoHv MHHepajioniko neriporpac}icKy cTyflnjy ByjikKaHCKHX CTeHa ABajie
flao je AHMHTpnjeBHh (1931) “ejiehH hx Ha OCHOBy MHHepaliHor cacTaBa Ha 6e3-
KBapHHe (jiaMlipo(fH)HpH, MHKpOKepcaHTHTH, aHJI63HTH) H KBapmie CTeHe (KBapilHH MHK-
pojiHopHTH, rpaHHTH, pHOJIHTH). Ivkovié (1966) h Pavlovié¢ i dr. (1968) H3fIBajajy Ha
ABajiH aHne3HTe, naiiHTe, KBapipaTHTe h MHKpojiHopHTe. Ili¢ & KneZevié¢ (1969)
rrpoyqaBajy /(eTajLiro KBapnliaTiiTe Teiunha Majnana (Prtnaii>). TeK Vaskovi¢ (1990)
fleTajtHO neTpojioniKH o6pa”yje oBe cTeHe, a NOTOM BacKOBHh & JoBHh (1993)
ripoy'iaBajy ii>HXOBe reoxeMHjcKe KapaKTepircTitKe. Mcth avToprt (1994) /(ajv ocHOBHe
reoxeMHjcKe KapaK'reprtcthkec rjiaBHHX h aKu;ecopHHX MHHepaldia.

lipejiMeT OBor pajia cy ocnoBHe neTpojiouiKe KapaKTepHCTHKe >hhhhx CTeHa ABa-
Jie, HHXOBa CTapocT h Kliacrtcj)HKantrja.

i’aji je 6a3HpaH Ha JiHTepaTypHHM noj(anitMa h hobhm irciiHTHBaibHMa h npeflICTaBJba
jiaiiauiH.it cTeneH no3tiaBait>a (jro 1995) BpcTa h BapnjeTeTa 11 cTapocra TepnHjapHitx
ByjlIK3HCKHX CTeHa Ha ABaJlH.

*PynapcKO-reojiouiKH tfiaKyjiTeT, YHHBep3HTeTa y Beorpafty. ‘ByuiHHa 7,11000 Beorpajj.
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rEo.liorHJA

Tepnnjapnn MarMaTCKH KOMiiJieKc ABalie o6yxBaTa Kpajite ceBepHe AClJioBe lily-
Maflnje, Tj. Hajia3H ce oko 20-TakK km jy*HO oji Beorpa”a (cji. 1).

reoTeKTOHCKH, npimafla BapjiapcKoj 30HH Tj. Hajia3H ce Ha jyrOHCTOHHOM o60jiy
naHoncKe Aenpecnje. IlpocTop y KOMe ce jaBJlbajy Tepu,HjapHe cTeHe ABalie o6yxBaTa
noBpuiHHY o/i oko 32 km ,a mrpa“eiije o” jypcKHX, Kpej(HHX h Tepn;HjapHHX TBopeBima
(cji. 2).

Cji. 1. reorpa(JjCKHnojio*aj ABajie
Fig. 1. Location of Avala Mt.

Me3030jcKe TBopeBHHe cy y6paHe y JiapaMHjcKoj oporeHoj c|)a3H. MjiatjH tcktoh-
ckh noKpeTH np0y3p0KO0BajiH cy HHTeH3HBHa pacejjaiba npe noneTKa TepimjapHor Mar-
MaTH3Ma (eoueii-ojiHroneii, Ta6ejia 1). OBaj MarMaTH3aM ycjiOBHO je KOHTaKTHO MeTa-
Mopc})He npoMeHe y ce"HMeHTHMa TypoH—€eHOHCKor (JuiHma (BacKOBHh, 1993).

TaSejia 1. K/Ar cTapocr Tepnnjapnnx MarMaTCKHX creHa ABajie.
Table 1. K/Ar age of Tertiary volcanic rocks of Avala Mt.

Bpcra creHa CrapocT (mhiji rojj.)

Q0 »
Tvpe of rocks ATFSAr KIrAT %K K/Ar age (Ma)
KBapgjiaTHT -n. ri7et)eBaii
apQUIaTHT -n. ri7et)eBail 4.39642x103  2.37736x106 8.78 24.44
Ouartz latite, Gledjevac ereek
Kfiapn.naTHT -K pcraTH noTOK
apn.natri’ -pera b no 4.21271x102  9.67154x104  3.79 23.00
Quartz latite, Krstati creek
KBapilJiaTHT -D pBeHH Eper 5.45530x103  3.56100x106 3.93 23.57
Ouartz latite, Crveni breg
KBapgjiaTHT - Pnnaib 1.74161x103  9.83767xI0S  6.74 25.12
Ouartz latite, Ripanj
JIaMnp<KHD - Ipeutina noTOK 6.51769x102  5.29963x104 7.15 54.58

Lamprophire, Pre€ica creek

HAHHH nOJABJbHBAH»A

TepimjapHe ByjiKaHCKe CTeHe ABaldie jaiui.ajv ce Kao flajkOBH HHTpvnpoBaiiii y
jypcKe cepneHTHHHTe, cejjHMeiiTe jmja6a3-po>Kiia'iKe c{)opMai(Hje h HeOKOMCKOr cjijiHiiia
h cejiHMeHTe TypoH - ceHOHCKOF cf)JiHuia (cji. 2).
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TaSejia 2. Fpyna CTeHa Ga'iH’'ino MirrcpMe;jMjapHor cacTaBa (creHe CHpoMauiHe KBapuoM).

Table 2. The group of rocks of the basic- interniediate character (quartz -

Bpcra creHe
(Tvpe of rocks)
Tpaxn6a3ajiTH h

6a3ajiTHH TpaxHaHjje3HT
(Trachybasalts and
bazaltic trachyandesite)

KepcaHTHT
(Kersantite)

Ehothtckh aMjieiMT
(Biotite andesite)

X0pH6jleHBa~6HOTHTCKH
aH”e3HT

(Honiblende biotite
andesite)
Xopit6jieMjia-6HOTMT-
-ayrirrcKH an;ie3aMT
(Homblende-biotite-

-augite andesite)

JIaTHTH H
TpaxnaHfle3BHTH
(Latite and
trachyandesites)

CTpyKTypa

(Texture)
lloptJjHpcKa (porphyritic)
OcHOBHa Maca (groundmass):
xojioKpHcraliacra

(hollocrystaline), cy6o-

({iHTCKa (subophitic), MHKporpaHyjiapHa
(niicrogranulai).
BejiHHHHa (JieHOKpHcrajia (phenocrysts

size): jio (to) 5x3 nim.
BejiHHHHa MHKpojiHTa (microlites
0.2x0.07-0.5x03 mm.
XnnHfIHOMOp(j)Ha h nop4)HpoHf(Ha

size):

(subdiomorphic and porphyritic)
BejimiiHa 3pHa (gi'ain size): 0.4X0.2 mm
ro (to) 25x0.4 peTKO (raiely to) 1.5x5 mm.

nop(J)HpcKa (porphyritic):
xojioKpHcrajiacra (hollocrystaline), xmio-
KpHcrajiacra (hypocrystaline), rpaHO(f)iip-
cna (granophyric), MHKpoKpHcraJiacra (mic-
rociystaUine);

BejimHHa ())eHOKpHcrajia
size): 03x0.1 - 3.2x5.6 mm.
nopiJmpcKa (porphyritic):

(phenocrysts

xiinoKpHCTajiacTa (hypocristalie).
BejiHMHHa (})eHOKpHCTajia
size): 4x2 - 1.2x05 mm.
lojiH(})HpcKa  (polyphyric),
(porphyritic).

OcHOBHa Maca (ground mass): MHKporpa-
cy6o(})HTCKa
(subophvtic), rpaHO(})iipcKa (granophyric).
BejimiiHa (JieHOKpHcradia
size): 0.15x035 - 10x8 mm

(phenocrysts

nop(})HpcKa

HyjiapHa  (microgranular),

(phenocrysts

riop(J)HpcKa (porphyritic)

OcHOBHa Maca (ground rnass): xojio-

KpHcradiacTa (hollocrystaline), MiiKpo-
rpaHyjiapHa (microgranular).
BenmHHa (JieHOKpHCTajia (phenocrysts

graina size): 0.35x0.5 - 7x4 mm, peT-
ko (rarely to) 10x8 mm

BejiH>iHHa MHKpoJiHTa (microlite
0.2x0.0075 - 0.0076x0.032 mm

size):

393
poor rocks).
MHHepajiHH cacraB
(Mineral composition)
IljianioKJiac (plagioclase) -An3834 to

An1722, K-(QejiHenaT (K-feldspar), ayriiT
(augite), xopH6jierma (homblende), 6ho-
tht (biotite), peTKOKBapu (rarely quartz).
anaTHT (apatite),
c(J)eH (sphene), MarHeTHT (magnetite).

AiaiecopHH (accesory):

HiilarHOKJiac (plagioclase) -An30 25, oprro-
Kliac (orthoclase), ayrHT (augite), 6hotht
(biotite).

AioiecopHH (accesory): anaTHT (apatite),
MameTHT (magnetite), impHT (pyrite)
HiiarHOKJiac (plagioclase) -An3 22, 6ho-
tht (biotite) + xopH6jieHna (homblende),
KBapq (quartz) - <2% vol. creHe (vol.
rock).
AKqgecopHH
MarHeTirr (magnetite)

(accesory): anaTirr (apatite),

HnaraoKJiac (plagioclase) -An33 36, xopH-
6jiemia (homblende), 6hotht (biotite).

AioiecopHH
MarHeTHT (magnetite)

(accesory): anaTHT (apatite),

HiiarjioKJiac (plagioclase) -An33 36, xopH-
6jieiina (homblende), 6hotht (biotite), ay-
nrr (augite) + K-(f>ejiflcnaT (K-feldpar),
KBapij (quartz) -<1% vol. creHe (vol.
rock)
AimecopHH (accesory): anaTHT (apatite),
C(f>eH (sphene), OHpKOH (zircon), HJMeHHT
(ilmenite), JieyKOKceH (leucoxene), Marae-
tht (magnetite)

IljiarHOKJiac  (plagioclase)
nJiarnoKJiac-MHKpojiHTH

-An37.32
(plagioclase

microlites) -An2J.20, caHHjjHH (sani-
dine), xopH6jieHfla (homblende), 6ho-
tht (biotite), ayrHT (augite), KBaprt

(quartz) -<1% vol. CTeHe (vol. rock)

AicgecopHH (accesory): anaTHT (apati-
te), opTHT (orthite), C(jeH (sphene),
MaraeTHT (magnetite), hhpkoh (zircon)
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llpaBaij npy}«aiba *Hi(a je C3-JH h CM-J3 (peTKO H-3) h noKliana ce ca rene-
paliHHM npaBneM npy>Kaii>a rJiaBHHX pace;iHHx CTpyKTypa. J l.ef)jBHiia *Hna Kpehe ce y
HHTepBajiy ofl 1 ~0 20 m, peTKo /(0 100 m.

HETPOJIOIHIKE KAPAKTEPHCTHKE

TeHepaliHO, Tepnnjapnii ByjiKaHHTH ABalie cy cTeHe H3pa3HTe nop4)HpcKe cTpyK-
Type ca c})cnoKpncTajiHMa iuiarnoK Jiaca, K-(J)ejiflcnaTa, KJiHiionHpoKcena, xopH6jieHfle,
6noTHTa, + KBapu, (Ta6ejia 2 h 3). C 063HpoM Ha 0b3KO xeTeporeH MHHepajiHH cacTaB, a
noc6HO v'iemhe KBapna, pa3JiHKyjy ce flIBe rpyne cTeHa. I11pBoj rpynH iipHnaj(ajy cTeHe
cnpoMaiiiHe KBapn,OM (Tab6ejia 2), a j(pyroj cTeHe ca KBapuoM (Ta6elia 3).

Ta6edia 3. Ipvna creHa HHTcpMcnHjapiio KHcejior KapaKTepa (crena ca KBapiioM).

Table 3. The group of rocks of the intemiediate-acidic character (quartz rocks).

Bpcra creHa CTpyicrypa MHHepajiHH cacraB
(Rock tvpe) (Texture) (Mineral composition)
KBapiiJiaTHT  nopcfinpcka (porphyritic): xojioKpHcrajiacra (hollo- HiiarnoKJiac (plagiclase) -An3528 flo (to)
(Quarztlatite) crystaline), xHnoKpHcrajiacra (hypocrystaline) An28 23, caHHfIHH (sanidine), 6hotht (bio-
OcHOBHa Maca (ground mass): MHKporpaHyjiapHa tite), xo[)Hf)Jieiga (homblende), KBapii
(microgranular), r[)ano(j)npcKa (granophyric), XHja- (quartz), aynrr (augjte).
JiHHCKa (vitrophyric)
BeJii-i'iHHa (jjeHoigMcrajia (phenociysts size): 03-20 mm AKdecopHH (accesory): anaTHT (apatite),
BejiiNHHa MHKpoam'a (microlite size): 0.009-02 mm  JHPKOH (zirkon), MarHeTHT (magnetite),
nnpHT (pyrite), MapKacnT (marcasite)
JJaiiHT llopcJiHpcKa (porphyritic): XQHOKpHcraJiacra (hollo- nnarHOKJiac (plagioclase) -An33-An28 23,
(Dacite) crystaline) KBapn (quartz), Shotht (biotite) + XxopH-
6jieHHa (homblende)
AiaiecopHH (accesory): anaTHT (apatite),
0.5-10x7 mm mipKOH (zirkon), MaraeTHT (magnetite)

Be.iH"ii-iiia (jienoKpiicrajia (phenocrysts size):

CTeHe npBe rpyne rpal/(e yrjiaBHOM neinpajine jiejioBe aBajicKor MacHBa (noTOK
BpaHOBai®, Bpx njiaHHHe, cji. 2) h H»eroBe jy*He nafl[HHe (noTOK llpeHHiiia). Mel>y M M a
cmo pa3JiHKOBajiH jiaMripo(j)iipe - KepcaHTHTe, ripaxn6a3ajiTe, 6a3ajiTHe TpaxHaiijjc3irre,
jiaTHTe h 'ipaxnaiijie3HTe h aiijicsiiTe. OcHOBHe neTpojiouiKe kapaktcpnc'riiKe obhx
CTeHa cy cjiejjehe:

Cn.2. TeanoniKaKapranoflpy”~ja ABajie (npeMa O rK 1:100.000;nonyH>eHoBacKoBHh, 1990).

Jlerema: 1. AJiyBHjyM; 2. JJc;iyuHjyM; 3. noHTHjcKH necKOBH, necKOBHTe niHHe, raHHe h iiliahkobh; 4. M cotckh
rJiIHHOBHTH nanopLp, uihhhh, necKOBH h rjiHHe; 5. CapMaT-MeorcKe necKOBHTe raHHe, rjnme h necKOBH;
6. KoHTaKTHO MeTaMopcfiHcaiiH cejiHMCirrH  TypOH-ceHOHCKOr  (J)jiHuia: KajiKciuiHKaTHH  xopii(|)ejicn,
MeTaneni'iapH; 7. Aigie3HTH. jiamiTH; 8. KiiapuTaTHTH; 9. JIaTHTH; 10. TpaxH6a3ajrrH H 6a3ajrrHH Tpaxnati;[e3HTH,
11. JlaMiipotjjHpH (KepcaHTHTH); 12. TypOH-ceHOHCKH (fjjimii; 13. Ilcokomckh ((ijihiii; 14. ;'(nja6a3-[K»Kiia'iKa
efiopMaiiHja; 15. CepneHTHHHTH.

Fig. 2. Geological map of Avala Mt. Legend (after Geological map 1:100000; modified V askovi¢, 1990).
Legend: 1. Aluvium; 2. Deluvium; 3. Pontian sands, pebbles, clay sands and clays; 4. Meotian clay marls,
shales, sandy clays; 5. Sarmatian-Meotian sandy clays, clay sands; 6. Contact metamorphosed sediments of
Turonian-Senonian flysch - calcsilicate homfelses and metapsammites; 7. Andesites, dacites; 8. Quartz la-
tites; 9. Latites and trachyandesites; 10. Trachybasalts, basaltic trachyandesites; 11. Lamprophyres (kersan-

tite); 12. Turonian-Senonian flysch; 13. Neocomian flysch; 14. Diabase-chert fomiation; 15. Serpentinites.



TepiiHjapHe ByjiKaHCKe CTeHe ABane

ER

395



396 H, BacKOBHh h B. MaTOBHh

JlaiMiipo(|)iipn - KcpcanTiiTii cy iiajc-rapnje cTeHe (Ta6ejia 1). JaBJbajy ce ca necne
CTpaHe iioTOKa ripe'inne y BH/iy >KHiie jie6jbHiie oko 20 m Koja npo6nja cejiHMCirre Ty-
pOH-CeHOHCKOT 4)JIHI1la. C)60JHIH JieJIOIUI >KHUa cy HHTeH3HBHO 1HOBpiHHHCKH ajiTepHcaHH.

MHHepajiHH cacTaB h cTpyKTypa npHKa3aHH cy y TaéejiH 2, a MOAajiHH cacTaB Yy
TabejiH 4.

IIAazuoKAacu cy XHiiHjiiioMopr})HH, npHTKacTH, JiaMejiapHH h Bpjio peTKo 30HapHH.
CBe*H cy, neKal/i 3aMyheHH, He3HaTHO cepHH,HTHcaHH h KajinHTHcanii y noBpniHHCKHM
jieJioBHMa »ciine. OpmoKJiac je XHHiijiHOMOp(])an, pejioiiiio 3aMyheH h KaojiHHHcaH.
EuoCuuiu ce jaBJba y KpynHHM 3pHHMa iipBeHOCMetje 60je h jjaje ctchh nopcf)HpoHjiaH
H3rjieji. MecTO je yjipy*en ca ayrHTOM. JIHCKe cy HcaBHjaHe h HCKHj(aiie. Cajip>KH hh-
KJiy3Hje anaTHTa, a Hajia3H ce h yKJionjbeH y njiarjiomiacHMa h opTOKJiacy. Cbok je, ay
h H36ejbeHa. AyZuiu rpajiH HaroMHJiaiba flHMeH3Hja 0j™ 2 jio 5 mm y acoiiHjau,HjH ca 6ho-
thtom. Be36ojaH je, 6jin>Kii,eii no 100, ’iccto nciivhao h jiv>k npcjiHHa xjiopHmrncaH.
Keapn je BeoMa pejiaK, o6hhho H30CTaje, CHTaH, aJi0TpHOMOpc|)aH, HHTepcTHHHjckof
KapaKTepa.

Tab6ena 4. Moga.THH cacraB TpaxH6a3ajiTa h KepcaHTHTa.
Table 4. Modal composition of trachybasalats and kersantites.

Ep. v3opKa (No. sample) 83 13 143 144
K-(}ejijicnaT (K-feldspar) 15.95 10.32 20.32 18.92
INiarHOKJiac (Plagioclase) 39.62 32.00 30.69 25.26
KBapii (Ouartz) 1.05 3.11 1.01 1.13
AvrHT (Augite) 6.79 21.58 18.15 15.38
Ehotht (Biotite) 3.08 21.23 27.13 30.62
XopH6jienna (Homblende) 32.30 9.56 1.52 3.80
A kijccophh mhh. (Accesorv min.) 121 2.20 1.18 1.59
Kojiop hnjicke (Color index) 42.17 52.37 47.81 48.80

Tpaxu6a3aAUiu cy KOHCTaTOBaHH y hctohhhm jjejioBHMa aBajickor MacHBa (noTOK
BpaHOBaii, cji. 2). JaBJbajy ce y BHjiy >Kiw,e ;ie6jbHHe oko 5 m npaBiia npy>Kaiba CH-J3
Koja iip<)énja HHTeH3HBHO KOHTaKTHo MemaMopc})iicane cejiHMeirre TypoH-cenoncKor
cJ)jiHHia. Y o6ojihhm jigjioBHMa >KHUe (y3opaK 143, cji. 3) 3ana>Kajy ce npojjyKTH nHey-
MaTOJiIHTCKe aKiinje KOjn ce orjiejjajy y nojaBH mesjja h MJiaseBa H3ipaljeniix 0ji MHHe-
pajia ennjioTCKe rpyne hjih/h akCHHHTa.

MnHepajiHH cacTaB h cipyKTypa npHKa3aHH cy y Ta6ejiH 2, a MOjiajiHH cacTaB y
Ta6ejiH 4.

K-cpeAdcuaCu je npncyTaH Yy ochobh cTeHe Kao mhkpojiht. KpynHHjn xnnHjiHo-
Mop4)HH cl)e HoK piictajih cy BeoMa peTKH. TljialuoKJiac je HjjH()Mopc))aH jio xniiHjiiioMop-
cj)an, jiaMejiapaH hjih 30HapaH, cbc> je hjih jjejioM H3MeH>eH nNpH mbmv cy 6a3H'iiiiij
jiejioBH 30HapHHX HHjiiiBHjiya Yy je3rpy hjih KOHUehtphhhhm JbycKaMa TpaHccJ)opMHcaHH
Y hohcht. AYyZUiU je Hj*HOMOpcJ)HO pa3BHjeH ca noHeKaji 3a06jbeHHM py6oBHMa, 6o0je je
cBeTJi03elieHe, CBe* je, a caMO y nepncjiepHHM j*elioBHMa *H iie TpaHccliopMHcaH Yy arpe-
raT eimjiOTa hjih aKTHHOJiHTa h xJiopHTa. JLOMHHHpa McPY 60jeHHM cacTojiiHMa. Xopn-
Clienda je iiojipeljeHa y ojiHocy Ha ayriT, XHiiHj(HOMOP()HO je paseHjeHa, 3ejieHe 6oje.
I,eHTpajiHH jiejioBH KpynHHjnx 4)eHOKpHCTajia sipaiiccjiopM ncann CY Y 6hotht. Y Mapni-
HajiHHM jjejioBHMa iiojejiHiiHX c|)eiioKpHCTajia jacHo ce 3ana>Ka nemjbacTH py6 Ha Kojn ce
HenocpejiHO HacTaBJlba 6hotht mTO 6h ce motjio iiocMa'rpaTii Kao npoiiec npeTBapaiba
xopHG6jieHjie ¥ 6hotht npii Kpajy MarMaTCKor cTaj(iijyMma KpHCTajiH3an,nje ycjieji 060-
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rahen,a ocTaTKa pacTona bojjom. EUOiuuiu je u;pBeHKacTO CMei), cajip>KH HHKJiy3Hje ana-
THTa, CBe>K je, neKajj He3HaTHO xjiopHTHcaH. Keapn je BeoMa pejjaK, jaBJBa ce yrjiaBHOM
Kao MHKpoJiHT hjih noTnyHO H30CTaje. OcHOBHa Maca cacTojn ce 0jj hcthx Mimepajia h
HMa cy604)HTCKH KapaKTep.

Ba3ajiTHH Tpa\Hanj*e3HTH KOHCTaTOBaHH cy Ha Bpxy ABajie (y3opaK 83, cji. 3).
JaBjrajv ce y BHjjy >knnc j(e6]BHiie oko 5 m Koja npo6nja KOHTaKTHO mMeTaM optimcane
cej*HMeHTe TypoH—eHOHCKor cjjjinma. 0 chm Tora, KpynHH KOMajin nh 6jiokobh obhx
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npeTXOfIHHX cTeHa pa3JiHKyjy ce no bhiuhm cajjp>KajHMa K-fliejijrcnaTa, aMf}ni6ojia h
nnpoKceHa, jjok Shotht H30CTaje.
AHfle3HTH ce jaBJbajy Kao »chhhh npodojn y cej*HMeHTHMa flHja6a3 po*HaMKe c}>op-

HOHCKor (})JiHiua j(e6jhHHe Ofl 5 jjo 15 m. MHHepaliHH cacTaB h cTpyKTypa jj@M cy vy
Ta6eliH 2. Ha 0CHOBy cajjp>Kaja 60jeHHX cacTojaKa H3j(Bojeiiii cy Kao BapnjeTe'in
6hothtckh, xopn6jieHfla-6HOTHTCKH h xopH6jieHfla-ayrHT-6HOTHTCKH aHjie'iii TH.

Ehothtckh BapnjeTeTH KOHCTaTOBaHH cy y KpcTaTOM noTOKy, cejiy BejiH llotok h
,TLYOKOM noTOKy (cji. 2), xopH6jieHjja-6HOTHTCKH Y noTOKy JlajiHa Boj*a, a xopH-
6jreHjTa-ayrHT-6noTHTCKH Ha /(yroM 6pjiy. CTeHe H3 KpcTaTor h J(y6<)Kor noTOKa cy
HHTeH3HBHO XHjip()TepMalin<) h noBpniHHCKH ajiTepHcaHe. OenoKpHCTaliii iuiazuoKAaca
cy HjjHOMOp4)HHx flo XHnHjiHOMOpc})HHX c})opMH, JiaMeliapiiH hjih 30HapHH, HacTynajy Kao
caMOCTaliHH hjih ce rpynHiiiy Y 3pHacTe arperaTe j[HMeit3Hja jjo 4 mMM. Nojkhjihtckh
yKlJianajy 6 hotht hjih/h xopii6jrerrjry, a caj(p>Ke h HHKJiy3Hje anaTHTa h MairteTHTa. CBe-
»ch cy jej*Hiio y CTeHaMa H3 Bejior noTOKa h ca flyror 6pj*a, jjok cy y ocTaJiHM hhtch-
3HBHO HJIH J(eJIOM CepHI"HTHCaHH HJIH/b KaJmHTHCaHH. Y MapFHHaJIHHM J*ejlOBHMa >KHI],e
ca Jlyror 6pjja nliatHOKjracH cy »ciuiH’iacTO npopacjiH K-(})ejij(ciiaTOM. Koji BehHHe
(})eHOKpHCTajia H3 CTeHa Bejior noTOKa 3ana>Ka ce HenpaBHJIHO yHji,yjiaTopii() noTaM -
ibcibc h HciiynajiocT, Koja ce KaTKaji, Mann(})ecTyje h nojaBOM pa3MaKHyTOCTH 3pna, nno
je BepoBaTHO nocjiejjnna iipoT<)KJiacTH'iriiix 4>eHOMeHa HacTalJiHX Y TOKy Kpe'ratBa epyn-
THBHe Mace npe H>eHor noTnyHor oHBpuihaBaita. EUOiUUCU je i*pBeHOMpK, cbok hjih
HHTeH3HBHO JIO jjejioM XJIOpHTHCaH, JIHMOHHTHCBH h H36eji,e[i y cTeHaMa /l,y6<>KOl H
KpcTaTor noTOKa, a He3HaTHO XJiopHTHcaH, eiiHjiOTHcaii hjih/h KajinH'rrican y cTeHaMa
Jlyror 6pjia. Jlhckc cy neKaji HcaBHjaHe. Caj(p>KH HHKJiy3Hje anaTHTa h MameTH'ra.
Xopn6AeHda je HjjHOMOpc})Ha jro XHnHj*HOMOpc})Ha, KaTKajj 6jiH*H>eHa no (100), 3ejieHe
6oje. riojej*HHa 3pHa cy cjia6o 3ao6jbeHa ycjieji MarMaTCKe pecopmpije. Caj;p>KH HHKJiy-
3Hje anaTHTa h MarHeTHTa. Koji nojej*HHHX KpncTajia 3ana>Ka ce j*ejiHMHMHa TpaHc(})op-
Maurija Y 6hotht. Y ()6oj(hhm j(ejioBHMa »rrrna ca /lyror 6pjia HOTnyHO je TpaHcc})op-
MHcaHa Y arperaT errrrjroTa hjih/h xjiopHTa h Kajiu,HTa ca H3j(BojeHHM ceKvnjiapiiiiM
MaraeTHTOM hjih ccj>eHOM. Y ocTaliHM nojaBaMa je xjiopHTHcaHa hjih/h KajinHTiicana.
Ayzuiu je njinoMopclian jjo xnnnjiH<)Mopc}jaii 6jiejio 3ejieHe 60je hjih 6e360jaH, cbhok hjih
TpaHcc})opMHcaH jjcjiom y aKTHHOJIHT. KaTKajj ca xopH6)JienjiOM h 6hothtom rpajin Hen-
paBHJiHa hjih OBajiHa j(Q aMe6onjraJiiia HaroMHJiaiba jjiimeii3Hja oj( 3 jjo 5mm. Y h.hxo-
bhm HHTepcTHunjaMa Hajia3e ce cHTHa 3pHa njiarHOKnaca. OBe naKynHHe no MHHepajmoj
acoiriijanH jii h cTpyKTypn HMajy jiiiopiiTCKH KapaKTep. Moryhe je jja cy nacTajie Kao
iiocjiejnina KOMnJieKCHHX MarMaTCKHX j(Hc})epeiinnjaijHoiiirx npoii,eca hjih naK npejic'raB-
Jbajy noTnyHo cBapeHe CTpaHe yKJionKe. K-cpeAdcuaiii je cnopajiinrair cacTojaK anjiesH-
Ta Jl,yror 6pjia. IberoBo npncycTBO KOCTaTOBaHO je y ceBepoHCTO'iiiHM jjejioBHMa H3i[an-
pej*aK. KoHCTaTOBaH je Kao clJieHOKpncTaji caMO y nepnc})epHM nejioBHMa >KHie ca JJ,yror
6pj*a, OBajiaH je jjo aMe6onjjajiaH. IteroBe noBHineHe kojihhhhc noK33yjy j*a OBe cTeHe
rpajie nocTeneHe npejia3e Ka jianiiTHMa.

HaTHTH h TpaxnaHjje3HTH ce jaBJbajy Y BHjjy >KHHa Jie6jbime ojj 1 jco 10 m na ceBe-
poHCTOHHHM (noTOK rjietjeBai;), jyroHCTOHHHM (noTOK BpaHOBai®, jjecHH h3bophihhh
KpaK), jyro3anaj*HHM (KpcTara h JI,y6yKH noTOK) najjHHaMa h Bpxy ABajie (cji. 2)
npaBija npy>Kan.a C3-JM. PeTKo cy nOTnyHO cbokh, yrjiiaBHOM HHTeH3HBHo xrrj[poTep-
MajiHo h noBpuiHHCKH alJiTepHcaHH. 1Jpoi;ecH ajiTepau,Hje HHcy y cbhm jiajkOBitMa hcth h
npBeHCTBeHO 3aBHce oj; H,HXO0BOr nojio»caja y MacHBy. TaKO cy JiaTHTH H3 jyro3anajiHor
jiejia (KpcTaTH noTOK) cepHii,HTHcaHH h xjiopHTHcaHH, H3 jyr<)nc'ro'iHor jjejia (noTOK
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FjietjeBaii) h ca Bpxa nJiaHiine HHTeH3HBHo K-MeTacoMaTCKH H3MeiteHH ca nojaBOM
MJia3eBa chtho 30 KpynHO3pHOr ajiyjiapa, cnjiHc})HKOBaHH, xJiopHTHcaHH h nnpHTHcaHH,
a ca ceBepoHCTOHHHX iianniia (noTOK Bpanoium) eiiimoTHcaun, ciuiHf)HKOBaHH h xJiopn-
THcaHH. Cajip>Ke oGhjbc KpynHHX cjienoKpncTajia c})cjijicnaTa h HjuioMopc})Hc xopHG6jieH-
jie BejiHHHHe j0 1 cm.

MHHepaJiHH cacraB h cipyKiypa npiiKa3aHH cy y Ta6eJiH2, a MojiajniH cacraii y ra6eliH 5.

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

B p.y3opaKa

(No. sample) 84 123
<J>eHOKpHCTaJIH
(Phenocrysts):
CaHHj"HH (Sanidine) 3.19 6.18
lljiarnoKJiac (Plagioclase) 33.02 10.35
KBapH (Quartz) 19 -
Bhotht (Biotite) 8.40 9.75
XopHé6jieHj(a (Homblende) 7.83 5.49
AyrHT (Augite) 1.42 -
AKHecopira mhnh. (Accesory rnin.) .90 .50

OcHOBHa Maca (Groundmass) 45.05 68.23

11AaZUOKAACU cy HIIHOMOpcHIIH dC) XHIIHItHOMOpCHHH, JiaM eJiapHH HJIH 30HapHH. NOj-
kjihtckh yKlianajy 6hotht h xopH®6jienjjy h ca;ip>Ke HHKJiy3Hje anaTHTa h MarHeTHTa.
Tpajie iieKaji h HaroMiuiaii.a jjiiMeirinja j(o 5X7 mm MOHOMHHepajiHa hjih y aconnjauit|»
ca xopH6jieHj(OM, Koja je pejjoBiio jicjiom 6noTHmrHcaHa h ypajiHTHcaHHM ayrHTOM. Y
XHj*p0TepMajiHO H3MeibeHHM cTeHaMa H3 KpcTaTor noTOKa h ca Bpxa nliaHime (Cno-
MeHHK PycHMa) nliarHOKJiacn ¢y CKopo noTnyHo cepnijHTHcaHH. CanuduH je pej*aK Kao
c{)eiiOKpncTaji (jjo 7X5 mm), alJiH 3aTO rpajin Behii jjeo ocHOBHe Mace. riojKHJIHTCKH
yKlJiana xopii6jienj(y h 6hotht. Xopn6AeHda je Hajo6HJiIHHjH cacTojaK JiaTHTa ca Bpxa
njiaHHHe (cji. 2., y3opaK 84 - cji. 3), jjok ce y ocTajiHM jaBJba y noj(pet)eHHM KOJiHiHHaMa.
HjiHOMOpc})HH cj)eHOKpHCTajiH cy BejiHHHHe j*o 5X2 mm, HeKajj h j*o 10x6 mm, MpKo-
3elieHe jio 3ejieHe 60je, hccto 6jiii>KH>eHH. llojKHJIHTCKH yKlJiana iuiarnoKJiac. Y ajrrepn-
caHHM CTeHaMa je jjejioM hjih naK noTnyno ipaHcc})opMHcaHa y arperaT aKTHHOJiHTa
h/hjih eiiHjjo'ra h ali6HTa. Ay?uUiu je KOHCTaTOBaH y srpaxiianjie3HTHMa jy>KHO o/i Bpxa
ABajie h HSBopniriHor j<cjia noTOKa Bpaiioiina. ctenoKpncTajiH cy nj(H)Mopc})iiHX c}>opMn,
KaTKaj* 6jiHacH>eHH, j(HMeH3Hja j(o 0.8x0.45 mm. EuoCuuiu je MpKou;pBeH, peTKo chok,
o6hhho xjiopHTHcan hjih/h j(eKOlJiopncaH. Cajjp>KH HHKJiy3Hje nnpKOHa. Y CTeHaMa ca
Bpxa njiaiiHiie (y3opaK 74, cji. 3) KOHCTaTOBaHO je npHcycTBO chthhx peTKHX c}ieno-
KpncTalia KBapi(a. AKijecopHii cacTojnn npHKa3aiiH cy y ra6ejiH 2.

CTeHe j(pyre rpyne npej(CTaBJbeHe cy KBapu,JiaTHTHMa h jtaHHTHMa (Ta6ejia 3).

KuapiviaTHTH ce jaBJbajy Yy BHj(y >Kiu(a npaBii,a npv>Kaii,a C3-JI4 h CM-J3 Hinpvj(o-
BaHiix Y cepneHTHHHTe, cejuiM eirre neoKOMCKor h TypoH—ceHOHCKor c})Jiiuiia (cji. 2). JJc6ji>h-
Ha >Kiii(a Bapnpa 0j( 5 j(o 20 m, a H3y3eTaK npej(CTaBJba >Kima H3 KpcTaTor noTOKa j(e6jBiuie
oko 100 m. Ca cTaHOBHiirra H>HxoBe reHeTCKe Be3e ca Pb-Zn m iiiicpajiiriaunjaM a noce6HO cy
‘ina‘iajnn KBapuJianrrH H3 pyj(iie 30He Il,pBeHor 6 pera (cji. 2).

MimepajiHH cacTaB h ¢cTpyKTypa jiaTii cy y TabejiH 3, a Moj(ajiHH cacTaB y Ta6ejiH 6.
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neTpojiouiKHM HcnHTHBaitHMa KOHCTaTOBaHO je ~a ce KBapnJiaTHTH Meljyco6Ho
pa3JiHKyjy KaKO no MHHepalJiHOM cacTaBy TaKO h no CTpyKTypn (‘rafiejia 3) h BpcTaMa
XH"poTepMaJiHHX alJiTepau,Hja. Ochm Tora, yogqeHO je fla nojefIHHH flajkOBH noKa3yjy
xeTeporeH MHHepajiHH cacTaB Kojn ce oiJiejja y nojaBH 30Ha 6oraTHjnx hjih cHpoManiHnjnx
KBapnoM hjih uaK iteroBHM noniyHHM 0flcycTBOM h ra/(a noKa3yjy npejia3e Ka KBapipaTHT-
CKHM aliJie3HTHMa, JiaTHTCKHM 3HJe3HTHMa TpaXHaHJ(e3HTHMa (nOTOK BpaHOBalj).

TaGejia 6. MojjajiHH cacraB KBapiiJiaTHTa.
Table 6. Modal composition of quartz latite.

Bp. y3opKa

(No. sample) 25 30 45 111 86 124
OeHOKpHCTaJIH
(Phenocrysts)
CaHHjjHH (Sanidine) 1.65 17.60 6.70 17.56 5.14 4.27
njiarHOKJiac (Plagioclase) 17.82 21.96 20.10 13.68 19.18 29.41
KBapi® (Quartz) .35 4.22 7.01 8.23 5.32 10.08
XopHé6jteiijia (Homblende) 4.25 2.68 - 171 7.71 2.60
AyrHT (Augite) 6.52 1.35 - .34 1.95 -
Bhotht (Biotite) 9.60 9.34 3.23 13.18 4.82 4.87
AKuecopiiH mhh. (Accesory min.) 1.86 1.35 1.09 1.60 2.33 .32
OcHOBHa Maca (proundmass) 57.16  41.40 67.99 43.50 52.69 48.45

HajHHTepecaHTHHje nojaBe KBapit;jiaTHTa ce Hajia3e y noTOKy BpanoBuy, nojjpv'ijv
UpBeHor 6pera h noTOKy TjiereBny (cji.2).

KBapnJiaTMTH noTOKa BpanoBiia cy H3pa3HTe nopcljnpcKe crpyK'iype ca KpynHHM
(J)eHOKpHCTajiHMa cjoejijicnaTa. OcHOBHa Maca je MHKpoKpncTaliacTa (cajjp>Ktt o6njbe MHKpo-
jiHTa 4>elijjcnaTa h KBapija) h rpanocj)itpcKa. Ojjhoc clienoKpncTajia je OCHOBe 1.5:1.

njiazuoKAacu cy jioMHiiairnni (Ta6ejia 6), HitHOMopc})ini cy jto XHHHjtHOMOpc|)iiH, 30Hap-
hh hjih JiaMeliapHH, peTKO cy cbokh, o6it'iiio no o060jry 3aMeH>eHH ceKVHjiapntiM ajivliapoM
Kojn ce Koiineinpniiie h jty>K MHKponpcJiHHa y 3pHy hjih cepHii;HTOM, pet)e hohchtom. Canu-
dun je Kao cjienoKpncTrUi pejiaTHBHO pejiaK, ajiH nnaK y jioBOJhiioj kojih'ihhh npHcyraH jta 6h
ce cTCHe OKapaKTepncalie Kao KBapipiaTHTH. MjinoMopcfiaii je, Kapjic6aTCKH 6jnt>Kii>eii,
iteKaji 30HapaH. EuouiuCu je peTKO chc>k, yrjiaBHOM xjiopHTHcaH h jjcKOjiopitcaH. Xopn-
dAenda noKa3yje bhcok HjjHOMOpc})ii3aM, 3elieHe je 60je h o6h'iho xjiopiiTHcaHa hjih TpaHc-
cliopMitcatiay arperaT eintjioTa, xJiopHTa h MarHeTHTa. Ayum je pejtakK, BejititiiiHe j(o 1 mm,
HjtHOMopcljaH, BehHHOM xjiopHTHcaH. Keapu, je BeoMa Bapitja®HJiaH Kao c{)eiioKpiicTaji
(Ta6ejia 6). Mecrix) y OKBHpy hctc >Kitne HberoBa 3acTynJbeHOCT Bapitpa ojt 3.2% Jio 15%
3acTynjbeHOCTH cbhx cjienoKpHCTajia. OBaliaH je Jto aMefoitjjajian juiMeinnja ojt 0.1 jlo 4 mm.
Yy KBapiiJiaTHTCKOM j[ajkv noTOKa Bpaiioiina (‘ra'ika 30, cji. 3) 60jeHH MHiiepajiH h c[>ejijtcnami
rpajie HaroMiuiaH>a BejiH'imie jto 1 cm nnopHTCKor cacTaBa. KBapnnaTHTH noTOKa BpanoBita
cy IIHTCH3HBHO XHJIpOTCpMajlHO H3MeH>eHH Tj. CIIJIHcfIHKOBaHH, CepHI"HTHCaHH H XJIOpHTH-
K-MeTacoMaTCKH H3MeH>eHH h o/jliitkyjy ce nojaBOM KpynHo /(o ciiTHO03pHOr a/tyjiapa Kojit
rpajHi o/r 15 jio 25% BOJiyMeHa obhx CTCHa.

KBapu,JiaTHTCKe >Kiiii;e Koje ce Hajia3e ca jyro3aiiaj[iie cTpaHe njiaHHHe, oko 500 m
ojj Bpxa njiaHime, noKa3yjy hcth cacTaB Kao h npeTxojuiH. FlpBa >KHi;a je cBe»:a (y3opaK
86, cji. 3), a jipyra hhtch3hbho K-MeTacoMaTCKH H3MeibeHa.
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KBapijJiaTHTH noTOKa rliel)eBii,a ce pa3JiHKyjy ofl npeTXOflIHHX no TOMe uito He
ca’p>Ke ayniT h iuto cy cbh HHTeH3HBHO K-MeTacoMaTCKH H3MeibeiiH. Ca;(p>Kaj ajivjiapa
y itHMa Bapnpa o” 25.89 flo 41.53% (y3opaK 118 h 120, cji. 3).

Y noj(pyHjy UpBenor 6pera jiajkobh KBapiyiaraTa cy HHrpyj(OBaHH y koht3ktho
MeTaMopc|)iicaHe ceflHMeHTe TypoH—<€eHOHCKor (JuiHiua. HajMapKaHranja je >Kima Ha
ymhy KpcTaTor noTOKa y 'loii‘in/icpcKV peKy jiefiJi.nne oko 100 m (y3opaK 169-171, cji.
3). OGojiiih j(eo >Kiiu;e KapaKTcpnme ce 3aMp3HyraM py6oM iiiHpinie 35 cm xnjajimicKc
CTpyKType. Ibciin u,eHTpajiHii j/cjiobh cy xojioKpHCTajiacra MHKporpaHyjiapHOM h
rpaii0f})npcKOM ochobhom MacoM. IloKa3yjy hcth cacTaB Kao h KBapu,Jiarara noTOKa
BpanoBiiia. Cbokh cy. OreHe H3 D,pBeHo6peuiKor noTOKa h H3BopHiuiior jjejia KpcTaTor
noTOKa cy HHTeH3HBHo K-MeTacoMaTCKH H3MeiteHe h caj(p>Ke j(o 30% aj(yjiapa (y3opaK
131, cji. 3).

Ki'apuliaTHTe Teuinha Majjjana jieTajiaio cy neTpojiouiKH o06pajiHI[H 1li¢ &
KneZevié¢ (1969).

/1,ai;iiTii ce jaBJbajy Kao >kh'ihh npo6ojn Ha 3anaj(HHM najumaMa ABalie y J]y6 0KOM
noTOKy h y no3py'ijy KypjaKOBija (cji. 2). ripaBau, npyacau>a a<ima je CM-J3 h C3-JM, a
jhe6jbHHa hm Bapnpa oj( 1 jjo 15 m. PeTKO cy norayHo cbokh, yrJiaBHOM XHj(porepMajiHo
H3MeibeilH (CHJIH(ffJHKOBaHH, CepHU,HTIICaHH H XJIOpHTHCaHH) Il nOBpiUHHCKH paciiajiHV'i ii
(Ta6ejia 3).

XEMHJICKH CACTAB H KIIACHOHKAHH.TA

Ha ocnoBy MHiiepajiHor cacTaBa h cipyKiypHHX KapaKTepHcniKa H3a6paHo je
TpHHaecT y3opaKa 3a xcMiijcKa HciuiTHBaiba (Ta6eJia 7). llopeji obhx y Ta6ejiH cv
npHKa3aiui h noflami npeTX0j(HHX HCTpa*HBana (fliiM HTpHjeBiih, 1931, Ili¢ &
Knezevié¢, 1969, Pavlovi¢ i dr., 1968).

y nejiHHH nocMa'ipaHO Tepnnjapne ByjiKaHCKe CTeHe ABajie noKa3yjy umpoKe
BapiijaHHje y cacTaBy. Caj(p>Kaj cHJiHHHje ce Kpehe y HHTepBaliy oji 49.95 Jio 65.19%,
jjakJie Bapnpa oj( 6a3H'iIHHX (Si02 51+2% ) j(o KHcejiHX (Si02 > 63% ), HaKO y HajBeheM
6pojy ojjroBapa HHTepMejjnjapHHm CTeHaMa.

MHTepBaliH Bapnjannja Behime OKCHjia cy bhcokh ihto je nocjiejinna xeTeporenor
cacTaBa caMe cepnje.

Ca neTporeHeTCKor acneKTa iiajcncnnr})n'innjn cy pejiaraBHO hhckh cajip>KajH
CHJiiiunje y KOMiiiianiijh ca bhcokhm cajip>KajiiMa Kajmje n Kajmnje h peliaTHBHO bhcok
oj*hoc Fe2+/Fe3+y CTeHaMa 6a3HTiHor KapaKTepa.

npeM a caj(p>KajHMa cHJiHHHjc HciiHTHBaHe CTeHe cy nojjejbciic y jibc rpyne. npBoj
rpynn iipiniajiajie 6h CTeHe 6a3HTHO - HirrepMejiiijapHor cacTaBa ca cajip>KajaM Si0 2 oji
49.95 jjo 56.34% (Tab6ejia 2, CTeHe ciipoMainiie KBapuoM), a jipvroj cTene
HHTepMejjnjapno-Kiicejior KapaKTepa caj(p>KajeM Si020jj 59.25 jjo 65.19% (Tabejia 3,
CTeHe ca KBapijoM).

3aBHcnocT iiojej(HHHX OKciijia y ojihocv lia rjiaBiui h HajBapHja6iiJiHiijn Si02je na
cji.4 h yKa3yje jia koji cTeHa npBe rpyne ca nopacTOM cajip>Kaja cHJiHHiije pacTe cajip>Kaj
Kajinje, a onajia Kajm,Hje, ajiyMHHiije h yKynnor rBoaclja. OcTajin oKCHjiii noKasyjy
uinpoKe h oiuipe Bapnjannje. Kojj cTena jipvre rpyne, Mel)yraM, ca noBehaibeM
cajip>Kaja ciuiimHje y HHTepMejuijapnoM jjejiv onajia cajip>Kaj ajiKajmja, a pacTe
M arHe3iija, J(OK Kaliu,Hja h yKyimo riio>Klje jaKO Bapiipajv.

y Na20+K20-Si0 2jinjai paMV (cji. 5) cTeHe npBe rpyne noKa3yjy KapaKTepncraKe
6a3aliraH X wpaxHaHj(e3HTa h TpaxnaHji:e3HTa, a jipvre jianirra h Tpaxiij(anirra.
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Cji. 4. BapiijaiiHOHH nnjarpaM rjiaBHHX oKcn”a.
Fig. 4. The major element variation.

Le Maitre, 1989
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Cji. 5. J"HjarpaM KJliacH(})HKaiiHje Si02-(Na20+K20) TepgHjapHHX ByjiKaHHTa ABajie npeMa La Maitre et al. (1989).
HereHfla:S2- 6a3ajiTHH TpaxHaHfle:iHTn; S3-TpaxHaHfle3HTH; T - TpaxnT (Q<20%), TpaxHflamiT (Q>20%), 03 -
HUHT.

Fig. 5. Si02-(Na20+K20) classification diagiam of Tertiary volcanics of Avala Mt. (after la Maitre et al,, 1989).
S2- basaltic trachyandesite, S3- trachyandesite, T- trachyte (Q<20%), trachydacit.e (Q>20%), 03- dacite.
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llpeMa Ri-R2napaMeTpHMa (cji. 6) cTeHe npBe rpyne noKa3yjy xeMH3aM Tpaxn6a-
3ajiTa, npaxnaHjie3HTa jiaTHTCKHX an/[e3HTa h JiaTHTa, a /(pyre /(aiuiTa, pnojiHTa, KBapu;-
JiaTHTa h KBapu;jiaTHTCKHX an/ie3HTa.

Cji. 6. R]-R2 KliacHcjjHKaijHOHH ~HjarpaM ByJikaHHTa ABalJie (npeMa De la Roshe. 1980; MOHHcJHKOBaH no

Streckeisen, 1983). 1 phojiht; 2. aagHT; 3. KBapgjiaTHT, 4. KBapqjiaTHTCKH aHne3HT; 5. aHne3HT; 6. Jia-
thtckh aHjje3HT; 7. Tpaxn6a3ajiT; 8. 6a3ajiTHH TpaxHaHfle3HT.

Fig. 6. Rj-R2 classification diagram of Mt. Avala volcanics (after De la Roshe et al., 1980;
modificated by Streckeisen, 1983). 1. Rhyolite; 2. Dacite; 3. Quartz latite; 4. Quartz latitic ande-
site; 5. Andesite; 6. Latitic andesite; 7. Trachybasalt; 8. Basaltic trachyandesite.

3AKJbyHAK

'l epnHjapHe ByjiKaHCKe cTeHe ABalie jaBlJtajy ce Y BHity jiajKoisa [iiripyj!OBaiiHX y

h ce/liiMeHTe TypoH - cenoHCKor cjuiiiiiia. lJpanan npy>Kaii,a /jajkOBa je C3-TM h
CM-J3, pefje H-3, h noKliana ce ca npaBijeM npyjKaH>a rjiaBHHx pace/jHHX cTpyKrypa.
H>nxoBa jje6joHHa BapHpa o/i 1 flo 20 m, penco 30 100 m.

H3rpa“eHe cy, reHepajino, o/i 4)eHOKpHCTajia K-cfieji/icnaTa, njiarHOKJiaca KBapija,
ayrHTa, xopn6jieH/ie h 6noTHTa. Cnope/iim cacTojnn cy opTHT, niipKon, anaTHT, ccj)en,
MarHeTHT h cylJic}Hi/(HH pv/Uin MHHepaliH, a ceKVH/iapnii a/iVJiap, cepHU,HT, xjiopHT,
eilll/1OI', Kliapn, XHJ[pOKCH/(H TBO>Kl)a, TIHHOBHTH MHHepallH Il KaJIHHT.
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OrpyKType cy x0jioKpHCTajiacTO 30 xHnoKpHCTaliacTo nopcfmpcKe, peTKO
XHjaJiHHCKe. OcHOBHa Maca je MiiKpoKpHCTajiacTa flo MHKporpaHyjiapHa 11 cyf)oc"HTCKa,
peTKO BHTp()c))HpCKa.

Ha OCHOBYy MHHepajiHor cacTaBa h xeMH3Ma nofleJbeHe cy y fIBe rpyne. ripBa rpyna
ce KapaKTepnuie CTenaMa (la'iHMiio—HHTcpMejiHjapiior KapaKTepa (cTeHe CHpoManiHe
KBapnoM) npejicTaBJBeiiHM TpaxH6a3alJiTHMa, 6a3ajiTHHM Tpaxnaii/iC3HTHMa, jiaTHTHMa h
TpaxHaHjje3HTHMa, aiijie'UiTiiMa h JiaMnpocJ)HpoM —KepcaHTHTOM. Anpyroj rpynn
npnnajiajv  cTeHe HirrepMejjHjapiio-KHcejior KapaKTepa (cTeHe ca KBapnoM):
KBapn;jiaTHTH, jianH TO -anjje'iiri'n h jiamiTH.

IlajcTapnjH cy KepcaHnrra (54.58 mhji. ioji.), a HajMJiaijH KBapnJiaTHTii (25-23 mhji.
rofl.).
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THE TERTIARY VOLCANIC ROCKS FROM MT. AVALA
by
Nada Vaskovi¢ and Vesna Matovié

The Tertiary volcanic rocks in Mt. Avala occur as dykes intruded Jurassic serperitinite and sediments
of diabase—ehert formation and Neocomian flysch and sediments of the Turonian—Senonian flysch. Their
thickness is range from 1 to 20 m, rarely to 100 m.

According mineral composition and whole rock chemistry volcanic rocks of Mt. Avala subdivided
into two groups. The first group is characterize by the quartz - poor rocks of the basic - intemiediate
character (basaltic trachyandesite, trachyandesite, latitic andesite, latite, andesite and kersantite). The se-
cond group composed of quartz—ich rocks of the intermediate — acidic character (quartz latite, dacitic
andesite and dacite).

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

Key words: volcanic rocks, age, Avala Mt, petrography, whole rock chemistry, classification.
INTRODUCTION

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

Tertiary magmatic rocks from Mt. Avala were described by Dimitrijevi¢ (1931)
who categorized them, according their mineral and chemical composition in two groups:
the first group is composed of quartz-free rocks (lamprophyres, microkersantites and an-
desites) and the second of quartz-rich rocks (quartz microdiorites, microgranites and rhyo-
lites). Subsequently, Ivkovi¢ (1975) and Pavlovi¢ et al. (1968) classified them into
andesites, dacites and quartz latites, and microdiorites. 1li¢ & KneZevié (1969) studied
in detail quartz latites TeSica Majdan (Ripanj). Later Vaskovi¢ (1990) presented a more
definitive study discusing mineral composition and bulk-rock chemistry and proposing a
petrogenetic characteristic. Vaskovi¢ & Jovi¢ (1993) studied geochemical characte-
ristics of these rocks and after that the same authors (1994) studied the trace element in
main and acessory minerals.

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

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

GEOLOGICAL SETTING

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

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

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

OCCURRENCES AND SHAPE

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

PETROGRAPHY

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

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

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

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

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

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

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

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

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

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

Mineral composition and texture of andesites presented at table 2.

These rocks are phenocrysts - rich. Some of andesitic dykes shows gradual tran-
sition to trachyandesites (increasing of K-feldspar content) or to dacite (increasing of
quartz content).
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Andesites separated according their mafic constituents into following type: biotitic,
homblende-biotitic and homblende augite-biotitic.

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

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

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

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

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

Il-group (quartz-rich rocks) presented by quartz latites and dacites (table 3).

Quartz latites occur as dykes in trend direction NW-SE and NE-SW intmded in
serpentinites, sediments of diabase-chert fomiation and Neocomian flysh and Turonian-
-Senonian flysch sediments on the eastem, southvvestem and southem slopes and at the
top of the Mt. Avala (Fig. 2). Their thickness is range from 1 to 20 m.rarely to 100 m
(Krstati creek, Fig. 2).

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

Mineral composition and texture presented at table 3.

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

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

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

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

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

The quartz latite from teSi¢a majdan described in detail 1li¢ & KneZevi¢ (1969).

Dacites occur as dykes in trend direction NE-SW and NW-SE on the westem
slopes of Mt. Avala (Fig. 2). Their thickness is range from 2 to 15 m.

Mineral composition and textures are showv at table 3.
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The most of daeite dykes were under influence of hydrothermal action caused sili-
cation. sericitisation and chloritisation.

WIIOLE ROCK CHEMISTRY AND CLASSIFICATION

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

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

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

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

The examined rocks subdivided according silica content in two groups:

The first group is the volcanic rocks of basic-inemiediate character (Si02 49.95 to
56.34 %)

The second group is the volcanic rocks of intermediate-acidic character (Si02 59.56
to 65.19 %)

Malor element composition plotted conceming rock types (Fig. 4) illustrated a
discontinuous character of magma from basaltic trachyandesites to dacite. Initially, among
49.95 and 56.34% Si02 (I-group) there is an overall increase in KO and decrease in CaO.
A1 3 and FeO. The rest of major oxides show a wider and sharp variation. The rocks in the
I1-group, however, show with increasing of Si02 in intemiediate part of diagram a gradual
decrease of alkalies, a wider variation in CaO and FeO and gradual increase in MgO. A wider
variation characterized the second part of diagram (Si02 61.95 to 65.19%).

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

According Ri-R2 digram (Fig. 5) the rocks of the first group fall into latitic ande-
site, latite, trachybasalt and trachyandesite fields. The rocks of Il-group lall into dacite,
rhyolite and quartz latite fields and scattered to quartz latitic andesites.

CONCLUSION

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

They are hollocrystaline, rarely vitrophic, in texture.

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

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

Translated by authors
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