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ABSTRACT 

This paper deals with tho results ofsoveral years' regional and detlliled geological investigati
ons and examinations of the tcrtiary volcanogcnic-intrusive magmatic complexes in the Dinllrides, 
the Vardar Zone and the Serbo-Macedonian mass. The lagI'Cst pan of the investigations were relaled 
to the acc~mplishmllnl orche project "Cretaceous and PoStcrct8ceous Magmatism in the Dinarides and 
od Caucasus" accomplished through MANU, SANU,8nd AN USSR. In Ihis work we made a synthesis 
of tbe most significant results from the investigated volcanic areas. 

The completed investigations include the petrological, petrochemical , volcanological and 
geocbemical characteristics of the plutonic subvolcanic-volcanic facies of the teniary magmatism in 
tho< trealed volcanogenic areas. A number of g~hronological ecaminalions by KI Ar method weco also 
made. 

On the basis of the ootianed results we made a reconstruction of the tectono-magmatic 
processes and the evolution of tho teniary magmatism in lho Dinarides, the Vardar Zone and lho 
Semo-Macedonian mass from ~enc to pliocene. In Ibis context, we made a correlotion between 
individual cKamined volc.nog~nic areas wbich arc intercst ing as bcacors of significant polymclailic 
mineraliUlions. 

BODf,U 

3a BpeMe Ha TepUMepOT, Oll eOueH llO nmilleH, rpaHOllMOpMTCKHTe 

MarMM BO OBHe TepeHH ce BTHCH)'Bane M lDJ1eryBane Ha nOBpWl-tHa BllOJllK 

Ollpe.creH H 30ID!. Pa3BOTOKOT Ha OBOj MarMaTIiJaM 6HJI rrpHKa)l(aH npBO Oll 

CTpaHa Ha M. HJIMK (1962). a nOToa DOlleTano Oll C. KAPAMATA (1962). 
KAPA.\1ATA M toptEBMt( (1980). rJlaBHHTe reoxeMHCKM H oc06eHOCTH Ha 

OBOj MarMaTH3aM ce npHKa)l(aHH Oll CTpaHa H.a C. KAPAMATA (1984), M 
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AI-ITOHOIlHK H <l>H1II1nOBI1K (1987), a nOe)lHHH nO)lpa'lja )leTaJlHO 6HJle 
H3Y'1eHH 'H npm(a)l(aHH O)l cTPaHa Ha pa3HH HCTPa)l(YBa'lH. ITocnellHHTe 
)leCeTl1Ha ro)lHHH )l06HeHH ce MHOry HOBH nO)laTOUH H cera e MO)l(HO)la ce 
)la)le CHHTe3a Ha OBOj MarMaTH331.1r 

TepUHepHHoT MarMaTmaM BO )J;HHapH)lHTe, Bap)lapcKa 30Ha H Cpn
CKO-MaKe)lOHCKaTa Maca HaCTanYBa nocne 3aTBapatbeTO Ha Me3030jcKHOT 
OKeHaCKH 6aceH (KAPAl\1ATA, 1983). OBa 3aTBapaI-be e nOCne)lHua Ha npH6
nH)I(YBaI-beTO Ha )J;HHapH)lcKaTa MHKpO nno'la H KapnaTCKO-68JTKaHCKHoT 
6noK co CpnCKO-MaKe)lOHCKaTa Maca H nOKaCHaTa KonH3Hja nOMery THe 
KOHTHHeHT8JTHH CerMeHTH (JlI1MI1TPI1EBI1K, 1974; KAPAMATA 1975, 1981). 
ITpoUecOT Bp3aH co cy6)lYKUHjaTa BO TeKOT Ha cpellHa H ropHa jypa 6Hn 
npaTeH co K8JTKO-anKaneH MarMaTU3aM BO TeKOT Ha ropHa Kpe)la IToHaTa
MOIllHaTa KOHTHHeHTaJlHa KOnJ.13Hja )loseayna )l0 33)le6enysatbe Ha "KOHTH
HeHT8JTHaTa Kopa H Hej3HHo BTHcHya8I-be so roPBuOT OMOTa'l, HO H )lO 
H30CTaTCKH H3)lHrHYBaJ:ba )].HCKOHTJ1HYHpaHara KOMnpecHja )lOne)lYBana 
)l0 nepHO)lH'IHO TOneI-be Ha KopeHlue )lenOBH Ha KOHTHHeHTanHaTa Kopa 
co nOM8JTK)' HnJ1 nOBeKe npHMecH Ha MaTep Hjan O)l r opHHoT OMOTa'l 
(KHIDKEBI1K H )lp. 1989). OSHe nyncao;JUI H TeKTOHCKO-MarMaTCKK aKTHBH
3aUHH ce cnY'lHne noseJ{e naTH BO omrroueH, MHoueH H mmoueH (TOMCOtl 
H .np. 1982). Ha TepmopHjaTa Ha HCTO'lHHTe .nenOBH Ha JyrocnaBHj a oooj 
TepUHepeH MarMaT.H3aM 6HJ1 HHTpYJI,meH )lO eKcTpY3HBeH, .naBajKH aHne
3HTCKH, )lal.{HTCKO-pHonllTcKH 11 naTIITCKH .no KBapunaTHTcKH Kapnl1 KaKO 
eKcTpYHJlfBHH H KBapu:.D.HOpHTH, rpaHo.nHopHTH .no Koapu MOHUOHKTH H 
pa3HH )KIIJTHH BapHeTern K8KO HHBHH HHTpy3HBHH eKBHBaneHTH. 

M arMaTKTe ce pacnpOCTpaHeTH BO m.nBoeHHTe nO)lpa'lja, 06K'IHO BO 
Cpe)U1llllUrre llenOBH H8 cBonec'ro-KynonHHTe CTpyKTypH I{ BO uemrH3 
rpallaT BYJJKaHonnyroHcKH Doj acH. OBHe KapnH cl>opMHpaHH o.n rp3HO.nHO
pmcKH BO HajunlpoK CMHcon T. e. KBapUllHopHTCKH.nO KBapUMOHUOHHTCKH 
MarMH, rpa)laT HHTPY3HBHH Ten a co pa3nH'IHH .nHMeH3HH H MHOry roneMJ1 
.no ManH BYJJKaHCKH KOMnn eKCH. THnOBHTe Ha KapnHTe KOH ce HaotaaT Ha 
nOBpWHHaTa ce pe3ym3T o.n H3AHrHYBaI-beTO Ha noe.nHHH TeKTOHCKH 
6nOKOBH H HHTe3HTeTOT Ha ep03Hj aTa CenaK CHTe KOMDneKCH MO)l(aT lla 
6u.naT CBaTeHU K8KO BynKaHCKo-nnyroHcxH KOMDneKCH, Kaj XOH nOHeKO
raw co ep03HjaTa ce OTKpHeHH ll.J1a60KHTe HHTpy3ItBHH )lenOBH, a Ha .apyrn 
MeCTa o.n ep03HjaTa 6Hn e 3a'lYBaHl1 H BynKaHCKHTe KOMDneKCH, MerYTOa 
peTKo .nBeTe cl>aUHH Ha MarMarn rn HMa 3ae)lHO (KpeMl1KH, ronllj a, 3ne
TOBCKa 06naCT H .np.). 

reHep8JTHO rne.aaHO OBHe KapnH )lOataaT BO .aBa nojaca KOH lllTO ce BO 
cpe.nHWHHOT .aen, BO no.npa'ijeTo Ha KonaOHHK, cnojYBaaT HO cnpeMa ceBep 
H cesep03anan, jyroHCTOK H jyr-jyroHcTOIC ce pa3)lBojYBaaT (cn.1). Heon
XO.nHO e .na ce HanOMeHe .neKa OBHe nojacH He ce Bp3aHH 3a e.aHa o.ape.neHa 
reonOWKa e.aHHHUa, ce HaOraaT Ha )lBeTe CTpaH H o.n ocl>HonHTcKHOT nojac 

Karamata, Stojanov, Serafin 

H r H Ce'faT nOll 6nar HS 
CRHOT nonYOCTpOB (.ll:1 
.aapCKa 30Ha H CpnCKO-

OsHe n ojacH ce n 
H o.n Bopal-ba .no 3neTOB 
70 .KM. THe, MefYToa np 
nOJ acH HMaar roneMo 
n ojaBYBaH>e Ha MarMaHi 
pOBHieBHoT )lHCKOHTHH 

mEr./IFJl11} 

TepUJlepHHTe Mar 
Ha BaJIKaHCKHOT nonHY< 

- Bo 6nH3HHaTa 
(B~nKaHCKH KaHanH?) , 
HaJ3ana.nHHTe nojasH. 

- Bo nOJlpa'ijeTo 1 
TPY3HBHO Teno Ha Bop 
cTapocT (30-32 MHnHOHI 
KaHCKHTe BapHeTeTH", 01 
KBap unaTHTH Ha ceBep 
CTeHH Ha Cpe6peHHua c 
Ha )l(H'IHH CTeHH BO Bym 
.nen Ha e.nHa .nonHO MHO! 
Ha nOBpWHHaTa ce Hoaf 
KaHCKH .no BynK3HCKH)lS 

- ABAJIA Kaj Benr 
PHTCKH H KBapUMOHUOHI

- KOCMAJ Ka,ne c< 
Ha pHonHTH H .naUHTH. 

- PY)J;HHl.fKO - II 
BynKaHCKH .naUHTH, aHAe: 
°PHTOOpcl>HPHTH. 

- KOTJIEHHK e By 
TH H KBapunaTHTH H ron 

- )l(EJbHH, K3,lle C 
paH BO ropeH MHoueH (1 
MaTCKH npoMeHeT. 

- ITOJIYMHP, 3an 
OPHTCKO Teno, co CTapocl 
HHTpy3HB Ha 30HaTa 

- )].PEHCKA I<JI 
rpaHo.nHOPHTH OJl.nonHO 

http:KBapUllHopHTCKH.nO
http:MarMaTH331.1r
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H r l1 CeqaT no.n 6JIar HarH6 OCHOBHlue reOTeKTOHCKH eJJ:HHI1UI1 Ha Ea.nKaH
CKI10T 1I0nYOCTpOB (AlmapH.lIlue, )J;pHHCKO-H:BaHH'fKHOT e.neMeHT, Bap
}lapCKa 30H8 H CPOCKO-MaKCJl.OHCKan Maca). 

OBUC nojaCJ1 ce npOTeraaT oKony 600 KM (O}l Ecnrpa.n}lo Xa.nKI1.1UiK) 
H O}l Eopali>a 110 3JleTOBCKaTa 06n8cT Hnn Caca BO umpHHa o.n OKOJIY 50 110 
70 KM. THe, MetYToa OpOllOJDKYBaaT llypH H BO Ma.na A JHja., na JaTOa OBI-Ie 
nojacH "MaaT roneMo JHa'leHl1e BepojaTo npHToa 11 CaMMTe JOHl1 Ha 
nojaBYB8H>e Ha MarM8TI1Te I1MaaT o.nPaJ BO HeraTHBHHTe 06JIJ1JlH H8 Moxo
pOBHKeBI10T ,II,.,CKOHTI1HYI1TeT. 

llPET'.J1Ell1 IA nOJABl1TE HA TEPUHEPHHTE MArMA I'll 

TepU"epH~iTe MarMaTCKH CTeHI1 ce HaoraaT BO cpe.nmuHI1Te .neJIOBI1 
Ha EanK8HCKI10T nOJII1YCTPOB H Toa BO Cne.u;HHTe nOKaJJHTem: 

- Bo 6mm1H8Ta Ha MArJIAJ, c. EOCHa., ce Haoran MaJIl1 TeJIa 
(BYJII(aHCKH KaH3J1}J?) Ha aHneJHTH 11 }laUHTI1 11 THe rn npe.nCTaByaaT 
Haj3ana.nHHTe nojaBI1. 

- Bo oo.npa'ljeTo EOPAIhA- CPEEPEHI.fllA ce Haota nmlTKO HR
TPYJHBHO Teno Ha BOpali>CKFfOT rpaHO}lHOPHT O}l cpeZll-io OJIHfOueHCK8 
cTapocT (30-32 MI1nl10HI1 ro}lmm ) , co npeMHHH BO anocjmJH BO "Cy6BYJI
KaHCKHTe BapaeTeTW", 06HKOJIeHO co MaJIli nojaBH Ha aH.nCJHTM, llaUHTH H 
KBapunantTH Ha ceBep 110 jyroHCToK, Ii roneM KOMITJ1eKC Ha BynaRcKH 
CTeHH Ha Cpe6peH1-lua co ,llaUJiTl1, aHlleJl1TI1 11 KBapunaTHTH HO 11 np060H 
Ha )/(WIHH CTeHH BO BYJTKaHHTHTe. - Ha rOJIUlA e oTKplleH HajBHcoKHoT 
}len Ha e}lHa .nonHO MHoueHCKa (17,5-20 MHnHOHH rO}lI1HH) J1HTpYJJ.fja., oa 
Ha oOBpUIlffiaTa ce HoataaT rpaHOJlHOpHTH, KBapl{MOHUOHHTIl 11 Cy6BYJI
KaHCKH .no BYJIKaHCKH ,aaW1Tli H KBapun aTHTH. 

- ABMA Kaj EeJIrpa.n Kane ce HaoraaT caMO rpaHOllHop HT- nop¢H
PHTCKI1 H KBapUMOHUOHHTllOP¢HpHTCKI1 }lajKOBH. 

- I<OCMAJ Kane ce Haota Ma.nO KBap UMOHllOHHTCKO TeJIO H DOj asH 
Ha p l10nl1TTf H llaUMTH. 

- PYJJ:Hl1l.J.I<O - m YMA.rr;HCK OTO no.npa'lje co BynKaHcKI1 11 cy 6
BynKaHCKH }lauHTH, aH}le3I1TH 1I KBapunaTHTH H peTKH: nojasl1 Ha rpaHO.IJ.K
°PHTn°P¢ I1PlITH. 

- I<OTJIEHMK e BYJIKaHCKO no.npa'fje HJrpalleHO OJl 3Hlle311TH, Jlan;H
TH H KBapunaTKTH M roneMH: MaCH BynX3HOKJIaCTIHH:. 

- )l(EJbHH, Kane ce Haot a e.neH rpaHollHOpl1TCKlI 6JIOK, J(OHCOJUUlM

MaTCKH rrpoMeHeT. 
-

HHTpy3H8 Ha JOHaTa 
-

paH BO ropeH MJiOueH (1 7,5-24 Ml1nHOHI1 rollIDW), H:liTeH3MBHO K- MeTaco

IlOJIYMMP, 3a08llHO OJl )l(eJl.I1H, Ka}le e OTKpl1eHO MaJIO rpaHOJlM
OPHTCKO Teno, co CTapocT 17-195 MHnHOHO roJlHHH, T.e OBa e HajMJI8Jl.I10T 

)J.PEHCKA I<JIIi[CYPA Kaj Jowamf'lKa 6aH>a Kaue ce HaotaaT 
rpaHOJlHOpHTH Oll .nOJTHO MHOlleHCKa cTapocT (18-22 M rollMHH). - nOllpa'l
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jeTo Ha KOIIAOHI1K H HEAPCKATA .ll.O.JTHHA e e.aHO OIl HajroneMHTe 
co HHTP}'3HBHH Ii. BYJIK8HCKH Kapmt. Bo ceBepOHCTO'lHHOT H3IlHfHaT 6nOK 
e oTKpHeH cpeIlHo OnH.roueHCKHoT rpaHoIlHopHTCKM MaCHB Ha KonaoHHK 
(30-35 MHIrHOHH ro;:nfim). Bo jY)I(HHTe H 3anMHHTe TepeHH, OIl Ywt<e .Il0 
IIpMwTHHa, T.e. BO IlOJJ>KHHa OJl oKony 120 KM ce HaoraaT 6pOjHIf nojaDl1 Ha 
BYJIKaHCKH H Cy6BYJIKaHCKH KapnH: Ha rpaHoIlHopHTHTe CHHXPOHH aHAe
3MTH, IlaUHTH H nOMn3.ll,1i nanfTH H KBapunanlTK npHJlPY)I(YBaHll co rone
MH MaCH Ha BynKaHoKnaCHTH. Bo THe BYJTKaHHTH ce BTHCHaTl1 rpaHomlO
pHTH (Ha npHMep Mana Maca Kaj C. KpeMHKH CH OIl PaIlIKa) RnH rpaHoIlH
OpHTnOpcjmpHTcKH Jlaj KoBH. 

- POr03ijA e BynKaHclCa 06nacT mrpaJleHa OIl naUHTH H KBapunaTH
TH, nOToa naTHTH H roneMH MaCH Ha HrHHM6pHTH H JlPyrn BynKaHoKnac
THTH, Ha ceBep np06KeRH co rpaHOIlHopHT [I0PCPHPHTCKH JlajKoBH. 

- nOIlpa'!jeTo Ha PMAR H J1lfUE npeJlCTaDYBaaT eJleH ron eM crpa
TOBynKaH BO rnaBHO JOrpa.neH OIl aHJle3HTH H BYJIKaHOKnaCTHTH., a IlaUHTH
Te ce AaotaaT caMO JIOKarntO. TycjmnfTe ce cMeHyeaaT co om-froueHcKH 
CeJlHMeRTH, na crpaTm-pacj;lcKaTa crapoCT Ha oBoj MarM3TH3aM e onpeneHa 
OBOj nonaTOK ce cno)l(YBa co H30TonCKI1Te aHanH3" Ha cTapocTa (OKOny 30 
MHIrHOHH ronHHH). 

- CYP)J.YllHUA -oECHA KOEYfJJA oncp3Ka elleH rOJleM rpaHOI1.H
OPTHCH MaCHB co AaUHTCKH KapIlFl oco6eAo .nOJl)l( ceBepHHoT 06H./l. 

- JyroHCTO'lHO OJl EecHa K061'W3 H3 nonpa'!jeTo llYKA - K APAMA
HMUA H HaTaMY jyroHcTO'lHO no OCOroBO BO IlOn )l(HHa nOBeKe on 100 KM 
ce "aotaaT xHnoa6HCaJIHK H BYJlK3HCKH KapnH co JlaUI1TCKO- KBapu 
JlanrrCKO-pHonHTcKH COCTaD on roPHO eoueHCKa- OJU1ToueHCKa-MHoueHCKa 
cnpOCT. 

- BynKaHcKaTa 311ETOBCKO - KPA TOBCKA 06naCT 3acpaK"a nOBp
lllHHa nor oneMa OJl 1200 K~, a BO Hea ce HaotaaT .ne6e.rm naKeTH Ha 
BYJIKaHCKH n381-1 H HtHHM6pHTU H nHp OKnaCTHTH, KOH ce CMeHYBaaT co 
pa3JJH'!HH BYJlKaHOKnaCTHTH co JlaUHTCKO aH.ne3HTCKH COCT38, KaKO H no
ManH BYJIKaHCKli H cy6BynKaHCKI.f Ten a H JlejKOBI1 OIl KBapunaTHTH H 
n OManH MaCH o.n rpaHo.nHOpHTH-KBapUMOHUOHHTI1 BO HajjY)I(HHOT .lien Ha 
06naCTa 3arr3,llHaTa nonOBHH8 Ha BynKaHcKan oonaCT e "penCTaBeH3 co 
nOMn3)lH nJIHOUeHCKH aHJle3HTCKH BynKaHHTH. <l>opMHpatberO Ha OBOj 
KOMDneKC e 3anO'lHaTO BO OJIHrOueH, a e 3aBpweHO BO nJIROQeH- nJIeHCTO
ueR. 

- BO rro.npa'ljeTo EY lfHM - EQPOB .nOll ce HaotaaT TpaXHali.ne
3HTCKH H naTHTCKH H TpaXHpHOIrHTCKH KapnH co nOnpeJleH H KBapunaTRTH. 
THe Kapn H rp8IlaT BynKaHcKH KYnH H H3nHBH (nOpOB .non R nOJlpa'ijeTo Aa 
IlHJIaB Tene) HJTH nOIlJla60KO co ep03HjaTa 3aCeQeHH BYJIKaHCKlt KaHaml 
(nY'lI-IM) <I>oPMHPaHH npen 27 IlO 24,5 M. ro.n. 

- BO nOJlpaqjero Ha C TPYMmta, ,UojpancKoTo EJepo H nOHaraM}' BO 
rpUMja KOH XanKH.nHK ce H30faaT 6pOjHH, HO ManH nojaBR Ha BYJIK3HCKH 

Karamata, Stojanov, 
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Cn. 1 IDEMATCKH nPHKA3 HA MArMATH3MOT 80 CPEllIDm lOT IU'J1 HA EAJ1KAH
CKHOT nOilYOCTPOB (no C. KapaMan-1963, ,nonOJTIllfn T. Cepaq,HMoBcICH - 1990) 1. 30H~t 
lIa oq,HOnJ.rrCKH McnaHlk, 2. ra6po - ,nHja6a3IUf KOMnneKCH, 3. HeOJ"eIlH rp3I1o,nHOPI1TH ,no 
KnapUMoHUOHHTH, 4. TcpUHepHH HHTP}'3HRH Heq,YJHDH, S. HcoreHH BynKallHTH (,naUHTo-3H,ne
31fTM, naTHTIi, KnapMaTHTH H ,nOCT3 PCTKO K-533IUtTOHJlH), 6. 30H3 JJ ue-XaJlKH,nI1K 
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KapnH npellcTaBeHH co llajKoBH, WTOKOBH H paJ6HeHH BYJIKaHCKH oGmJUH 
Oll llClUHTCKH, naTHTCKH H TpaxHpHonHTcKH cOCTao, KaKO H mrrpYJHBHH 
eKBHBaneHTH. Kaj CHToHHja ce Aaota noroneMo rpaHO,!J.HOpHTCKo
KBapllMoHIlOHHTCKO Teno Oll cpellHo onHroIleHcKa cTapocT (29,6 M. roJJ.H
HH), a CnH'IHO HO nOMano Teno e KOHcTaTHpaHo Kaj c. CTojaKoso. 

- DOllpa'fjeTo Ha KO)J(YCf> e H3rpa.neHo on KBapunaTHTH, TpaxHTH, 
namTH H rpaxHpHOnHTH, nOKpaj roneMHTe MaCH Aa BymaHOmBCTHTR. 
OBOj KOMnneKC e 4l0p MHpaH BO TeK Aa HH3a CyKUeCHSHH oynxaHcKH 4la.JH 
BO TeKOT Aa ITmtOileH (6,5 llO 1,8 M. rollHHH). K apaKTepHCTH'fHO 3a OBOj 
KOMDJleKC Ha BytCaIDITH e lleKa ce HaotaaT Ha roneMa nOnpe'lHa CTpYKTypa 

CnpoCTa Ha OBHe CTeHH e, KaKO IOTO e Hanpell cnOMeHaTO, BOfn3BHO 
cpe.nAO OJIHrOueHCKa llO cpeJIHO MHOlleHcKa, HO MafMaTCKaTa aKTHBHOCT 
n O'lHYBa H nopaHo (ropeH eoueH ,n:ojpaH H OCOfOllO) HJIM Tpae n OllOJIro 
(nmfou.eH Ha n pHMep KO>Ky 41 H K paTOBCKO - 3neTOBcKaTa BynKaHCKa 
o6naC'I). 

Kaj rHHJlaH>e H BO IDYManHja ee jaBYBaaT neYIlMT-TpaXHTcKH Kapml 
a sllOn>K JananHMOT ooon Ha 3neToBcKO - K paTOSCKaTa 06naCT KaKO H 
Jan3.nHo Oll BY'lHM, KypeWHH'lKa K paCTa (Kaj ,n:eMHp KanHja) ce HaoraaT 
MaJIH MaCH H Tena, 'leCTO jacHH HJJlHBH Ha anKaJIHH (KaJIHCKH) 6aJanTH. 
OOHe CTeRR: ce Oll MHOileRCKO-ITJIHOIleHCKa cTapoCT (13-5,5 M. rollHHH), 
OCBeH Kaj IliHnal:be H rOpHH M HnaHOBau Kane ce llOCTa nOCTapH. 

OSHe CTeHH ee lleTanHO npoy'leHH Oll CBElllH11KOnA H IIp. (1986) H Oll 
KOHOHOBA H IIp . (1989). THe npellCTaoYBaaT n oce6Ha rpyna Ha BynKaHHTH, 
HenOBpJaHlI co rpaHollHopHTCKHOT MafMaTH3aM, na OBlle HeMa lla 6Hllar 
lleTanHO o6pa6oTeHH. Bo nOHaTaMOWHHOT TeKCT ICe fH npHKa>KeMe oll6pa
HHTe KapaKTepHCTH'fHH H non06po npoyqeHH MarMaTCKH nojaBH H 
KOMnJleKCH. Ha KpajoT Ke ro paJrnellaMe nOTeKJlOTO Ha MafMara Koja OBHe 
MarMaTH f H llana KaKO H ycnoBHTe Ha KOHCOJIHllClUHja 

IIpell npHKa>KYBaH>eTO Ha On6paHHTe nOllpa'fja rpe6a lla ce HarnaCH 
n eKa elleH noj ac Ha MnanH (paHO llO cpellHO MHoueHCKH) rpaHHTCKH KapDH 
ee npOTera cy6napaneJIHo co TeKOT Ha Caaa: Oll MaCOBa'fKa ropa np eKY 
MOTajHua H U ep 110 EYKOJha OBHe rpaHHTHOllH ee p aJnHKYBaaT no HeKOH 
OC06HHH (reoTeKTOHCKa nono)l(6a CTPMHO llO HopManHO Ha npOTeraH>eTO 
H3 reOTeKTORCKHTe eJlHHHUH, napanenHO co jY>KHHOT 060ll Ha IIaHOHCKH
OT GaeeH, npHcyCTso Ha n eYKOIcp aTHH anaCKJ-ITCKH rpaHHTH, MeTanore
HeTCKa cneUH<ilHKaIlMja) na HeMa.a:a fH on41aTJ-IMe BO OBOj rpy.n. 

orrnc HA O.lUiPAHMTE nO.1lPA 'UA 

33 ,lJ.06HBaJ-be onrnTa CJIHK3 33 OBOj M3fMaTH3aM Ke f H nPHKa>KeMe 
cnellHHTe MaCHSH mm BYJIK3HCKH KOMOJleKcH ICOH ce nOllo6po opoyqeHH H 
KOF! n OKa>KYBaaT HeKOH cneUH41H'fHOCTH, 3aHa'fajHH Ja 06jaCHYBaH>eTO Ha 
reHeJaTa H3 OBOj MarMaTHJaM. TyKa fe 6HllaT npHKa>KaHH rpaHOllHO-
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pHTCKHTe MaCHBH Ha E 
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TopaHHUa, Caca H M 
OKOJlHHaTa 

- --....
I • 

\ 
,,-/ 

I • 

\ 
\ 
\ 
\, 

\. 
\ 
\ 
\ 
'\. 

I.~ ' . 

2.D ...... 
l.r!:!J 

o... 

Cn. 2. BapHeTeTH HS fiOpaH.CKH 
CTpaHH'IeH ./len Ha jyr; 3. KsaPI 
(no Kspallfsrn 1955) 

I1'AHOt 

Osaa MaCa onHwaH 
aHTHKJlHHana Opeee'feHa 
llBa noroJleMH KOCH paeen 

http:nmfou.eH
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PHTCKHTe MaCHBH Ha E opaFba, )KeJbHH H KonaOHHK H eKCTpY3HBHO HHTpy
3HBHHTe xapml Ha rOJlHja, BynKaHCKHTe Ii nOHeKane acounpaHHTe nJIYTOH
CKH H KapnH Ha H6apcKaTa .aOIlHHa, KO)f(y4>, EY'lHM, )f(H"JHIITe CTeHH H3 
TopaHJ.lI~a, Caca H MaJIHTe BynKaHclCH noj3BH Ha ,lJ.ojpaHcKoTO EJepo H 
OKOJI HH3Ta. 

3.r!:!J 
4.rt::±J 
5.0 
6.0 o 2 

Cn.2. BapHeTeTH Ha 6opalbCKHoT rpSHOJIHOPHTCKH nnyrOIl • 1. CTPSHH'fCII JleJ1 Ha cescPi 2. 
CTpaItH'IeH .nen Ha jyr; 3. K saPUJlI10PHTH; 4. fpaHOJlHopHTH, S. KsaPUMOHUOHHTI1; 6. Pace-aH 
(no KapaMaT819SS) 

fPAHO)lMOPIITCKH MACHB UA EOPAlbA 

ORaa Maca OnHWaHa o.a C. KAPAMATA (1955), CMeCTeHa e 80 e.D.Ha 
aHTHKJIHHana npeCe'IeHa H3 ceBepHaT3 cTpaHa co n Onpe'IHH p ace.nH H co 
.D.Ba noroneMH KOCH pace.nn Ra jyr H ceBep (cn. 2). 
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Bo OBaa Maca ce HoataaT KBapl.lD.~IOpHTH B.IlOmK ceBepHHOT 0611.1l H 
Ka1<O nop<l>HpCKH 3aMp3HaTH pa60BH. lnaBeH .Ilen O.ll nOBpWIfHan Ha MaCH
BOT npe.llCTaBysaaT rpaHO.llHOpHTHTe, a BO nO.llna60KHTe 3aCe[{H ce HaotaaT 
KBapUMOH[{OHHTH. 1<apnHTe ce BOrnaBHO paMHoMepHo 3pHeCTH, caMO BO 
jYX<HHOT .Ilen nOCTaHyeaaT HepaMHOMepHO 3pHecTH, a KBapUMOHUOHJITHTe 
cO.llpx<aT nOlcpynHH nopctmp06naCTil OIl opTOKnac. 

npOCe"fHaTa rone~nma H3 3pH3Ta e OI<"Ony 1 5 x 2 .IlO 2 x 3 MM, a Ha 
nop4mp06nacTHTe .IlO 15 x 12 MM. Mlmep3nHIIOT cOCTaD r o CO"lHH)'BaaT 
KBapu, Dnan10Knac (30HapeH An O.ll 30-45 %, Cpe.lleH cO.llp)I(aj 38,5 % An), 
OpTOKJIaC-MHKpOnepnfT, xopH6neH.Ila H 6Hon1T, CBeH, OpTHT, anan-IT, UHP
KOH H MameTHT ce cnopellHH cocTOjK/1. OpToKnacoT co Ml'IpMeKHTH3aUH
jaT3 ro 33MeHYBa nnarHOKnaCOT, llenYMHO 11 6HOTHTO'\"", a xopHGneH.lJ,3Ta ro 

Si02 64.82
3aMeHYBa 6HOTHTOT. Ti02 0.54 

CO.llP)l(HH8Ta Ha nnarHOKnaClfTe nara Oll lQIapl.lD.HOpIHHTe .nO AI2o, 17.29 
KBapUMOHU0H11T1ITe Oll60-35 %, 3 OpTOJmaCOT paCTe 33 HCT HH3 Ha K3pnH 	 FC2O, 1. 68 

FeO 2.43 Oll 5-35 %. Co.np)l(}fHaTa Ha KBapuoT CHnHO Baplipa I-{ Toa Oll 11 .no 30 % H 
MnO 0. 10

Toa BO cure BpCTH Ha Kapmf TaKa .na He MO)l(e .n3 ce YTDp,nR 3aKOHHTOCT MgO J.7S 
nOMery THDOT Ha KapnaTa H CO.np)I(HH3Ta Ha KBapUOT. 3611POT Ha 60eHIITe CaO 4.40 
MI1HepanH (6110THT + xopH6neH.na) e 0611'1HO nOMety 12 Ii 18 %, co Toa 	 Na20 3.96 

KzO 2.08lllTO 6HOTHTOT e .IlBa .IlO TpH DaTH n03aCTaneH o.n xopH6neH.naTa Ii lllTO 
P20.s 0.26

co.nP)l(HHaTa Ha xopH6.rreHllan 6naro ot'Jata, a Ha 6HOTl1TOT 6naro pacTe Oll H10+ 0.61 
KBapl.lD.HOpHTHTe .no KBapUMOHUOHHTl1Te. ITerManfTCKJITe, annwrcK~fTe H H20' 0.18 

naMnopqJHpCKHTe X<HUH ce .nocra peTKH H co Ma.rrH .ne6emflm H npocTHpa
100.0 H>a. 

B.nonx< KOCIIOT pace.n (C3-JH) Ha ceBep ce BTHCHaJIa (lOMana Maca Ha 
Mania H OUBpCHana 3a6p3aHO, TaKa lla Mox<e .na ce "paTaT npOMeHH OIl 
p3MHOMepHO 3pHeCTlf CTPYKTYPH npeKY Heye.nHaqeHO 3pHeCTH .no xonOK
pHCTaneCTO nop<I>HpcKH co CHTHO 3pHa OCHOBHa Maca. npH KpajoT Ha OBaa 
ano¢lH3a ce 3a6eneX<YBa onaUI-{TH3auHja Ha 6HOTI1T H xopH6neH.na WTO 
YK3)t(YBa Ha H3HecYBaJ-be Ha Bo.naTa o.n pacTonoT H Ha 6nH3HHaTa Ha 
nOBplllHHaTa 

rpaHO.D."HOpHTCKaTa Maca KOHT31<THO rH MeTaMop¢lHcana Kap60HCKH
JojcKa CT3pOCT) .nOBeneTe jypcnrre H Kpe.nHHTe CellHMeHTH, a Ha jyr e BTHCHaTa B.nonx< peBepCHH

Karamala, Slojanov, 

TABI?JIA I: 

1. r pallOJlHOpHT 
3. rpaHOJl~fOPHT; 
6. EIllO OUBpcHaT 
(cHTe aHanH3H no C. 

JeMjHHaTa KOpa 
npO.nHpajKH BO JIUlll'1~1\J1l1 

Cy6KPYCT3JlHH H Ma60K( 
KHTe nYKHaTHHH H, BO on 
ceBep ro orpaHH'fye3 HHl 

OT pace.n KOj e nOMna.n o.n ropeH eOneH. CTapOCTa Ha OBHe rpaHO.nHOPHTH 
O.llpe.neHa co KlAr MeTo.na e 30.n0 33,5 M. ro.llHHH (12 aHa.rrH311 Ha 6HOTHT H 
1 aHaJrH3a Ha xopH6neH.na), T.e. on:roBapa Ha cpe.neH OJlHI'OneH (Dclaloye et 
al11989). Nd Ha OBHe CTeRH B3pllpa Oll- 4,7 .no 5,4 a Sr e oKony 60 (OllHOCOT 
Ha H30TOnHTe Ha CTpOH[{HYMOT e oKony 0,7081 .no 0.7086). OBHe nOllaTOUH 
nOKa)l(yeaaT lleK3 BO COCT3BOT H3 MarMaTa Bneron 31-1a<taeH .Ilen o.n cy6Kpyc
TanH3T3 KO~mOHeHTa H Haj.n.rra6oK3Ta Kopa Taa Kopa Koja e .nenyMMo 
CToneHa 11 MewaHa co cy6KpYCTanHHOT MaTepHjan 6Hna HajManKY 1-1,6 

THe pacTonH OTTa 
MarMHTe BO BpeMe H3 
.nenyMHo HCKPHCTaJIH3HI 
¢leHOKpHCTanH BO JaMp3H 
KOHTHHYHpaHO BO TeKOT 
rpaHo.nHopHTCKH .no KBal 
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http:xopH6neH.na
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MHJ1HjapIDI ro,n11HH cnpa (Knczcvic et all 1989). OBOj MaCHB nop3IDf Toa 
o,nroaapa Ha I-TIm Ha rpaHHTOHJJ.II. 

XeMHcKHoT COCTaB H8 KapaKTepnCTH'IHHTe KapnH e npHKalKaH Ha 

T a6eJ1a 1, a O,nHOCliTe H8 aJTKanHIfTe H CH.JIRIlHYMOT H OCHOBHftTe 
KOMnHeHTH H8 ,nwjarpaMHTe (cn 3 H 4). 

ctlopMMp al-beTO Ha OBHe MaCHBH MOlKe ,na ce, Ha OCHOBa Ha CHTe 
n o,naTOIlH, o6jacHH Ha CJ1H'IeH H3'1HH. 

TAIiEJIA I: XfMl1CKl1 COCTAB HA rPAH0)ll10Pl1Tl1TE O)l OOPAIbA 

3 5 6 

SiCh 64.82 65.52 62.53 62.92 
TiCh 0.54 0.30 0.46 0.44 
AhO) 17.29 19.69 17.56 17.54 
Fe20) 1.68 1.68 1.25 2.46 
FeO 2.43 1. 67 2.37 1.66 
MnO 0.10 0.09 0.08 0.11 
MgO 1.75 1.55 2.62 2.10 
CaO 4.40 4.11 3.80 5.10 
Na20 3.96 3.60 3.42 3.97 
K20 2.08 3.86 4.61 2.19 
P.lOs 0.26 0.20 0.24 0.28 
H20+ 0.6\ 0.52 0.54 0.58 
H2O' 0.18 0.34 0.37 0.55 

100.0 100. 16 99.85 99.90 

1. rpaHO,llHOpHT 6J1H30K co KIl3PllLlHOPHT 
3. r pallOIDIoplIT; 5. KnapUMoHuoHHT 
6. EP30 oUBpcHaT rpaflollHopHT ,.3lIMp3f1aT pa6" 
(CH1'e allanH3~1 no C. KIlpaM3n 1955) 

Bo naneoreHOT ,nOllJJIO ,nO napUHj8J1HO CTonYBaH>e Ha no,nJ10rara na 
3eMjHHaTa Kopa (HajropIDIoT ,nen Ha ropHMOT OMora'!) II TIle paCTOITI1 

npo,nwpajKH BO nO.QHHCKHTe ,nenOBH Ha KOHTIIHeHr8J1Hara Kopa (np OTepo

30jcKa ClapOCT) ,nOBeJ1e ,nO HIIDHO ClonYBaH>e. MarMHTe HaCTaliam CO me 
Cy6KpYCTanHH H ,llJ1a60KO KpYCTaJIHH paCTOllH ce Hl,llHrane B,nOJIlK ,llJ1a60
KMTe· nYKHaTHHH H, BO onHroueH B.IlOJ1lK roneMHoT nOnpe'leH pace,n, KOj o,n 

ceBep ro o rpaHH'IyBa ffinpY3MBHOTO Teno, ,nowne 6nH3Y ,no nOBpwHH8Ta 
THe p aCTonH oTTaMY ce BTHCHane BO TeMeTO Ha aHTHct>opMHTe. 

MarMHTe BO BpeMe Ha .noaraH>eTO BO BoeOKO HHTpY3HBHO HHBO 6HJle 
nenYMHo HCKPHCT8J1H3HpaHH: 6HOTHTOT H nnarHOKJlaCHTe rpa,naT ManH 
lfJeHOKpHCTaJlH BO 3aMp:3HanifTe pa60sH. XeMHlMOT Ha MarMaTa ce MeHYB8J1 
KOHTHHYHpaHo BO TeKOT Ha HHTpy,nHpaH>eTO O.ll. KBapUAHOPHTCKH npeKy 
rpaHo,nwopHTCKH ,no KBapUMoHUOHHTCKH T.e. cT3HYBane ce no6oraTK co 

http:rpaHHTOHJJ.II
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KaJIHYM Ii CHJlHUHYM (BepojaTHo nOp3JlH roneMoTo BnHjamle Ha KPHCTaJI
HHOT MaTepHjaJI BO paCTorrOT). 

Q 

M~--------------------------~l 

en 3 QLM ,Lll1jarpaM (no Niggli Ha xeMHCKI1 HCnl1rynnmrre npl1MepOUIf on IiopaHcKHT 
epynTHB co TpeHJl Ha P83Boj H8 Mar MHTe KOH an1U1Hrre 11 nOMnopl/mpHTe. rnaDIIHTe MaCI! Ha 

KapnHTe nOkQlKyoaaT cna611 oapl1jaUHI1. 

BHCOKOTO HHBO YCJIOBHJIO n06pJo n3Jleli>e H KpHCTaJIHJaUHja, oco6e

HO BO nO'IeTHaTa ¢ aJa Ha BTlfCHYBali>eTO na CTeHHTe nOKpaj nopaHeWHara 

KpOBIlHa HMaaT Hep aMHOMepHO Jp HeCTIi CTPYKTYPH. OBOj BHCOK HHUO H co 

Hero nOBpJaHHOT MaJI H3JlBOpeWeH npHTlfCOK ./lOBeJIe./lO ocn060./lYBali>e Ha 

BO}la O./l MarMaTa H PeaKllHja DOMery HCKPHCTaJlJf3HpaHHOT MaTepHjaJI H 

OCTaTOKOT on p aCTonOT: 

nJIarHOKJIaC + 6HOTHT + paCTon ( 60raT co K H BO./l3 cTa6HJleH npH 

noroJIeMH n pHTHCOUH H noroJIeMlf JlJla60'lHHH) - HHTpy./lHpaH>e 

- (nataH>e Ha ITpHTHCOKOT nOp3JlH nOBHCOKOTO HHBO H OCJIa
6o.llYBaH>e Ha BO./la O./l MarMaTa H n pH Toa ce ¢opMHpa ROBa acoUHja-

UHj a n narHOKJIaC + Na 60raT OPTOKJI3C + xopH6JIeH./la 

JaCHO e ./leK3 OBaa peaKUHj3 He e nOTnOJIJ-IO JaBp weHa, TYKY caMO ./len 

0./l6HOTHOT e 3aMeHeT c o xopH6neH./la, a ./leJI H3 3Hlle3HHOT CO Na opTOKnac. 

-
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Bo cTpaHH'!HHTe 

3yuaHH XeTepOJpHeCT 

CJIH'!HH KapnH (JlYPH C 

Bo OKOJIHHaTa, B( 

n ojac H BO npOJlOJIlKeH 

aHD,eJHTCKH H KBapUJIa 

Na(Nc) 

en. 4. K-Na-e - ,Lll1jarpaM 
epynTl1B co TPCIIJl H3 
HnOllaTaMY KOH anmtTHTe H 

llOllpa'!jeTo Ha 
WKpHJIUlf, ¢HJIHTH H 
KapnH ce BTHCHaTH 
KBapUMOHUOHHTCKH 
PaJJIOMHH CTpyxrYPH 

(pHHr) HHTPYJHH. Ha 
jaTa cera ce OTKpHeHH 
3HUeH KOMnJIeKC. 
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Bo CTpaHH'tHHTe anOIPH3H KpHCT3JIH3aIlHjaT3 6HJ13 6p3a, na ce o6pa

3YBaHH xeTepo3pHecTH H nOPIPnpCKH rpaHO,l:lHOpMTH ,na CO ,naUHTlUe 

C.lIM'IHH KapnH (D.YPH co onaUHTCKH pa6 OKOJ1Y 6HOTMTOT H xopH6J1eH.QaTa). 

Bo OKomrnaTa, BO HeoreHHOT 6aceH C3 O,l:l MaCHBOT, BO KOHTaKTHHOT 

n ojac H BO npo,nomKeHHeTO H3 jY>KHan aoolPl133 ¢opMHpaHH ce D.aI{HTCKH, 

aH,ne3HTCKH H KBap l..lJ1aTHTCKH Kap"H. 

Na(Nc) C (eat> 

CJl. 4. K-Na-C- JlHjarpaM (no NiggJi) Ha Xe.\lHCKH HCnHT)'lI8HHTC npHMepOLtH 0.11 EopafbCKHoT 

epynTHB co TpeH)l Ha 060raT)'BaH,e Ha KaJIHYMoT OJ! KBaPUJ1}iOpHTHTe KOH KJIaPUMOHUOHHTIfTe 
H nOHaTaMY KOB annHTHTC Ii naMnop$HpHTe. 

BYJlKAIICKO - fUlYfOllCKM KOMIDIEKC I-IA rOillfJA 

nOnpa'ijeTo Ha rOJ1Hja e H3rp3JleHO O,l:l Ha6paHH ropHonaneo30jcKH 
WKpHJlIlH, <PH.1lHTH H neCO'lHHIlH cna60 npeKpHCTaJlH3HpaHH. B o OBHe 
KapDH ce BTHCHaTH BO nO'IeTOKOT Ha MHoueH rpaHo.zu.ropHTCKH ,nO 
KBap UMOHUOHHTCKH MarMH. DHnejKH BO 083 no,npa'lje HeMano noroJleMH 
Pa3JIOMI-IH CTPYKTYpH MarMHTe ce H3,nHrHYBaJIe rp3JlejKH "pCreHecrH 
(pHHr) HHTpYlHH. Ha DOBpWHHar3 nOp3JlH MaJIOTO 3ace't)'Bat-Le CO ep03H
j an cera ce OTKpHeHH caMO HajropHHTe ,neJ10BH O,l:l TOj npCTeHeCT HHTPY
3HBeH KOMnJ1eKC. r p aHo,nHOpHTCKHTe H KBapQMOHIlOHHTCKHTe Kap"H, '1ec
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TO ce xeTeporpaHYJIapHH 110 nopqmpCKJ1 ( XOJIOKpUCTaJleCTa 'teCTO 110 KPYU
H03pHeCTa OCHOBHa Maca) CTpYKTypH, ce jaByeaaT Ha nonpWHHara BO BH.Ll 
Ha npCTeHaCTO H PaIlHj aJIHO pacnOpe.LleHlf TeJIa nOCTojaT H rrpeMllliH Ha 
THe IDnpY3HJ1 KOli ,naullnne II lCBapUJIanrrHTe, a Ha jyr ce HaotaaT H 

TlllCKH BYJIKaHCIGI KaplHt. MI1HepaJIH1-IOT H xeMHCKUOT COCTaB Ha OBI1e 
KapnH e HCT KaKO H Kaj HHTpY311BHHTe Kapnu Ha Eopa}ba HJIlf KonaOHHK, 
HaKO THe Mety ce6e ce pa3mrXYBaaT no CTapOCTa: HHTpy3HBHFITe Kapm1 Ha 
rOJIHja OUBpCHaJIe npe.Ll 20 - 17,5 M. rolllfHH ( DELALOYE et all 19089) T.e 
nOMJIallH ce Oll EOpa}bCKHTe H KOnaOHH'IKHTe ,IleceTHHa MHm10HH rOllHHH. 

BY JlKAHCKJ1 CTEHJ1 HA J1IiAPCKA TA llOJlHlIA J1 JY)!(EH KOnAOHJ1K 

Bo no,npa'ijeTo Ha 116apcKaTa ,Ilomrna H no HCTO'lHaTa CTpaHa Ha 
ueHTpaJIeH KonaOHHK BO TeKOT Ha OJIHrOueH H M.HOueH ce H3JIHDaHH 
roJIeMH MaCH, n pDO aHlleJHTCKH 110 ,naUHTo-aHlle3HTCKH JIaBH, CHTe "paTe
HH Oll roJIeMH MaCH Ha BYJIKaHOK!laCTHTH. OBa llBFDKe}be Ha MarMaTa e 
HHl1.UHPaHO CO 06pa3yeaH.e Ha TeKTOHClm ,nenpeCHFI BlI,OJI)f( ,nna60KHTe 
pace,IlH. Bo THe .!lenpecJ1I.I n pDo ce TaJIO)l(eJIe (lleceTHAa MeTpH lI.e6eJ1I1) 

ce,OJ1MeHTH "upeeHH cePHH" Hll11 aH,Ile3HT-pO)l(H.a'lKa tPopMaUl1ja npexy 
KOH JIe)f(aT BynKaHcKH TBOp6H. Bo nle ,IlOcra ,Ile6eJIH cepHH Oll. JIaBa H 

BYJIKaHOKJIaCTHTH HHTPY.Lll1P3HH ce rpaHO.LlHOpHTCKH Ii lCBapUMoHQO
HHTCKH MarMH KOII OUBpCHaJIe KaKO 3pHecTH DapHeTeTH. Bo KaCHlrre 
BepTHKaJIHlf TeKTOHCKH ,IlBH)f(eFba, npH KOH ce H3.LlHrHaJle ceBepHIITe a 
noce6Ho ceBepOHCTO'lHHTe lleJIOBH Oll TepeHoT, .LlOBeJIe ,Il0 epOllHpaH.e Ha 

Tl1e BYJIKaHCKH KapaH BO ceBepOHCTO'lHme (KonaoHHK H 060,OOT) H lleJIYM
HO BO ceBepHHTe (ceBepHHTe JleJIOBH Ha 116apcKaTa .LlOmIHa) nOll.pa'lja 
TaKa cera ce OTKpHeHH aH.LleJlfTCKO-lI.aUHTcKH Kaprrn KaKO n OCTapH BYJIKaH
CKH TBOp6H, c o BTHCHaTH BO HPIB HHTpY3HBH BO ceBepHHTe lleJIODH Ha 
116apcKa ,QomtHa, a KBap QJIaTHTCKlrre (CO JTaTllTCKHTe), T.e. nOMJIa.!lIfTe 
BYJIKaHCKH TBOp6H BO j).')f(HHTe lleJIOBH Ha H6apCKara ,QOJIIIHa H Ha jY)KeH 
KonaoHHK a BO HajBHcoKO H311.HrHaTHTe .!leJIOBH Ha ueHTpaJIeH KOuaOH"K 
HHTPY3HBHH rpaHOllHopHTCKU MaCHBH. OBa e npHKa)f(aHO Ha CJI. 5 

AHlI.eJHTCKHTe H lI.aD,HTO aHlle3HTCKHTe KapnH rpa,naT JIaBJ1'JH.H CJTH
BODH co ,ne6enl1H3 1I.0 20-T11H3 MeTpH, KOH 06",IHO ce cMeHYBaaT co Bynxa
HOKJIaCTHTH. CTpYKTypaTa I-IM e noptPHpcKa, xonOXpHCTaJleCTa 1I.0 CTaKnec
T3, a npHcyrHHTe ¢eHOKpHCTaJIH ce mrarHOKJIaC (aH,lle311H 110 aHlleJHH 
JIa6p3ll.0p), xopH6JIeHll3, nOTOa aYrHT H 6HOTHT, aBO .LlaUHTCKHTe BapHeTe
HI H KBapu. OBHe JIaBH ce .LleJIYMI-lO CBe)f(H, HO '1ecTO H nOCTBYJIKaHCKH 
T13MeHeTH. BpeMeTO H3 H3cTaHyeal-beTO Ha OBHe n aBH e OKOJIY 32 M. roo Ha 

ceBep mYMHHK, c. Oll PawKa Ka,ne ce OTxpHeHH n O.LlJIa60KH ,neJIOBH Oll 

ceplJ!jaTa Ha JIaBH 1I.0 OKOJIY 29 MMJIHOHH ro.LlI1HH H3 jyr (xaj RewoK) Kane 
lleHec ce nojaByBaaT ce HajBHCOKl-fTe llenOBH Ha aHJleJHTCKHTe JIaBH. CTa
pocnlTe ce O.Llpell.eHH co KIA! MeTOlla Oll CTpaH3 H3 A. JlORPI1K (He06jaBe

Karamata, Stojanov, Serafun( 

HO). npeK)' OBHe BYJIKaH 
ueH (JapaH,nOJICKHOT Ga( 

~I. 

~l. t 

Cn. 5 npernell H8 KapTa Ha p 
Oll H6apcKa llonHHa; B. rp8~ 
rpaHHToHllHH CTeHH; 2. Bym 

Bo JY)f(HHTe .LleJI 

lleHec ce HaotaaT Ha I 
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HO). TIpelC)' OBHe BYJTI<aHIITH Jlex<aT nOMJlanH cenHMeHTH Ha rop eH OIDrrO
ueH (JapaHJlOJlCKHOT 6aceH). 

~I. 
~. 

en. 5 nperJlen WI KapTa lIa pncnopen Ha rpaHI1TOl1JllfHTC CTCHI1 Ha KOJmOlIHK. A. BYJlKalUiTH 
on H6apcICa .Ilomma; 8. rp311HTCKH MaCHB Ha )f(eJbI1H; C. r paHHTcKII MaCHB Ha KonaOIlHK 1. 
rpaHHTOH.IlIlH cTeHH; 2. BYJlKaHCKH CTeI1H; 

Bo JYX<H~ITe nenOBH Ha 116apcKaTa nOmfHa H Ha jY)f(eH KOnaOHHK 
neHeC ce Haof'au Ha nOBpllIMHa roneMH cnHBOBH H np060H, HeKOBH H 
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n mflKH HHTpy3HH, Ha KBapll nanrm (nopeTKO nanlTl-I). OBHe ce THnCKH 
nop!fllipcKH KapnH (xono JIO xHnolq)HCTaneCTH) 'teCTO co KpyOID! !f>eHOK
pJ.lCTanH OJI CaHH.D:HH (oKony 20-25% Ab H 5'% An KOMnoHeHT3, no KapaM3
Ta, 1969), nOToa CHTHH n narHOKnaCH (aHJIe3MHH), xopH6neHJJ:a, 6HOTHT, 
nopeTKo ayrHT H 06HneH KOpOL{HpaH KBapll. OBHe Kapnl1 ce n OMJIa.n:H OJI 
aHJIe3HTCKHTe HO CHryPHH nO)IaTOIlH 3a H30TOnCKaTa CTapOT HeMa. XeMHC
KHOT COCTaB Ha penpeJeHTaTHBHH npe..aCTaBHHllH Ha OBHe KapITJ1 e JIa..aeH 
BO Ta6enaTa 6p. 3 

KaKo aHJIe3HTCKHTe TaKa H KBapunaTHTCKHTe KapnH ce npHJIpY)KYBa
HH co roneMH MaCH Ha BynKaHoKnaCTHTH. Mety HRB npeOBn8.II)'BaaT Byn
KaHCKH KOHrnOMcpaTH, nOHeKoraru CO Ba.rryTOUH co npe'fHHK JIO 5 M, 
nopeTKo ce Ty!f>OBH, a MHory peTKo BynKaHcKH 6pe'iH. AHJIe3HTCKHTe naBH 
H BynKaHoKnaCTHTH ce OTKpHeHM nOMety EMnj aHOBeu J.I JIemaK, a KB3PI.Ul3
THTcKHTe MaCH BO OKonHHaTa Ha THTOBa MHTPOBHUa Kaj Cp60B3U, Ban3'f H 
Ha COKonHua H 3Be'faH. Bo OBHe aHJJ:e3HTCKH H BO OKOJl}ucre KapOH oco6eHO 
Ha ceBep, OTKpHeIDI ce BO HMB BTHCHaTH MarMH KOH rn JIane rpaHOJIHO
PHTCKHTe JIO KBapllMOHUOHHTCKHTe MaCH Ha KpeMHK, KOBa'f H JIP. OKOny 
THe MaCH ¢oPMHpaAH ce KORTaKTIDI nojacH BO 3HJIe:nnHTe, cepneHTHHH
THTe H JIpyrHTe KapnH. Oc06eRO e HHTepeceH HHTeH3HBHHOT KOHT3xreH 
MeTaMop!f>H3aM CO 06p33YBal-be Ha HeonHpOKceHHT, na n OJIaneK)' o..a KOH 
TaKTOT Heo-aM!Jm6oJIHT, ceTO HCnpeCe'leHO nOKaCHO ce KBapllHO-TypMa
J1HHCKH )KlmH. CTapOCTa Ha rpaHOJIHOpHTHTe Ha KpeMHK e 31 M. roJIHHH 
(Delaloye et a) 1989). XeMH3MOT Ha OBHe mum npHK3)f{aH e Ha Ta6ena 6p. 2 

TAEFJIA 2: XEMHCI<H AJ-WlM31" HA AMalMOOJ}CI<O nHI'OKCEI 1CI<HTE H H 
n HPOKCEHCKHTE AH.IlE3HTH H HA KBAPUJIATHTHTE OJJ. KOIlAOHMK 

4 7 65 17 58 78 70 

Si<>2 54.78 59.41 57 .40 57.27 61.70 62.84 63.12 
Ti<>2 0.76 0.43 0.47 0.70 0.68 0 .36 0.32 
AbO] 18.90 15.98 18.42 17.46 13 .96 17.02 17.99 
Fe203 7.83 3 .44 4.89 3 .27 2.38 3 .72 4 .04 
FeO 0 .97 3.41 2.10 3.42 2.50 2 . 10 0 .75 
MnO 0.06 0.08 0. 10 0 . 10 0.10 0.10 0 .07 
MgO 3 .30 2.14 2 .91 3.55 2.02 1.61. 0.79 
CaO 7 .22 6.08 6.30 6.27 4.65 3.72 3. 73 
Na20 2.75 2 .95 3.32 3 .27 2.21 2 .93 2 .26 
1<20 1.50 2 .90 U5 2.45 4.30 4. 64 3 .58 
Pl03 0.06 0.30 0 .08 0.59 0 . 14 0 . 14 
CO2 2.04 
H20 + 1.70 0.95 1.20 1.76 3.84 1.09 2.40 
H2O 0.60 0.31 1.62 0 . 13 0.53 0 .20 1.05 

100.43 100.58 )00.36 100.57 99.46 100.42 Joo.24 

Karamata, Stojanov, Serafi 

4 AMIjIH6oJlCKO 
nH 
- n 

• nH 
7. AMIjIH60JlCKO . 
65. AMIjIH6oJlCKO 
17. AMIjIH60JlCKH aH 
58. I<BapUJlaTHT, Paj 
78. I<B8pUJlaTHT. Cp 
70.I<B8pUJlaTH~3Be 

O'fHrnenHO e ne 
3HaQajHo 060raTeHH C 
TOKOT Ha TepUHepHHO 

rpaHOJlHOpHTCK 
Te TaKa H no roneMHI 

KonaOHHK. Ce npOTera 

Ha ceBep ce CTecH)'Ba ( 

Ha eJIHa aHTHKnHHana 


TAEEJIA 3: XfMHCI< 

Si<>2 
Ti<>2 
Ah03 
FC203 
FeO 
MnO 
MgO 
CaO 
Na:zO 
1<20 
PlO~ 
H:zO+ 
H.20+ 
H10' 

55m 
0.55 

18.57 
3.71 
4.74 
0.23 
4.54 
7.03 
2.99 
1.48 
0.32 
0.32 
0.93 
0.17 

100. 12 

1. KJlaPIl.llHOPHT. 2 3p 
3. nopljlHpoH.QeH KB8p 
4. nopljlHpOHJleH KB8P 
3. ntJ.8JlOBHic, 1960). 

Ha jyr e roneMa pace 
JIOBOJIeH KaHan Ha MaN 

2 Geologica macedonica 
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4 AM<jJH6oncKo • nHpoKccHCKH 8HJle:lHT, JIy'Ufua 
7. AMtI1H6oncKo • nHpHKCCHCKH aHJlC3HT, m)'MHHK 
65. AM<jJH6oncKo • nH poKccHCKH IlHLle3HT. MHOKOOHK 
17. AM$H6oncKH 81IJle1HT, KpeMHXH 
58. KoaPU1l8THT. P8j'leoa ropa 
78. KoapQJ18nrr, Cp600eu 
70. l<oapUJI8THT, 30e'lau; SIIanH3HTe ce DO M. MHKHK, 1980 

O'lHrneJlHO e ):teKa OBHe MarMli 6Hne HajHanpe):t cna60, a nOKacHO 
JHa'lajHo o60raTeHH co KaJII'I)'M, ruTO e onnrro Kapal\fepllCTH~HO Ja paJBH
TOKOT Ha TepUHepHHOT MarMaTHJaM BO HCTO'lHHTe):tenOBH Ha JyrOCJlaBHja 

rPAHO,lUWPHTCKM MAClID IlA KOIlAOIIMK 

r paHO):tHOp HTCKHOT MaCHB KonaOHHTC e MapKaHTeH KaKO no OC06HHH
Te TaKa H no roneMHHaTa OBOj MaCHB ro rp3JlH rnaBHHOT rpe6eH Ha 
KonaOHHK. Ce npOTera Aa C-J OKOny 16 KM, a llUlpHHara My e 10 KM, ,nO):teKa 
Ha ceBep ce CTeCHyBa (cn. 5). OBaa IDlTpYJHBHO Teno e BTHCHaTO BO TeMeTO 
Ha eJlHa aHTJ1KnHHaJla co MepH,nHOHaJlHO npoTerafbe, Koja TOAe Ha ceBep. 

TAEEillA 3: XFMHCKlif COCTAB HA I1'AHOllHOPMTOT 011 KOIlAOHI'lI< 

2 3 

SiCh 55 .03 61.67 62.87 
TiCh 0.55 0.7S 0.40 
Ah03 18.57 16.71 16.60 
FOlO, 3.71 2.29 3.79 
FeO 4.74 2.99 2.00 
MnO 0.23 0. 10 0.06 
MgO 4.54 2.46 1.79 
CaO 7.03 5.80 4. 62 
Na20 2.99 3.01 2.S7 
K20 1.48 3.17 4.16 
Pl03 0.32 0.16 0.23 
H20+ 0.32 0.16 0.23 
H20+ 0.93 0.16 0.62 
H2O' 0.17 0.82 0.24 

100.12 100.09 99.95 

1. KoapUJ{HopHT, 2. 3PHecT rp8Ho,Q]{OPHT, 
3. nopcjlHpOHJlell KoapUMOIIUOHJtT, 
4. nOpcjlHpOHLlcH KBaPUMOHUOHHT. (CKTe SHanH3'" no M. CTeB8I10oHf< H 
3. flrumoBHi, 19(0). 

Ha jyr e roneM3 pace,nHa CTPYKTYPa, Koja BepojaTHo 6Hna 
,nOBO,neH KaHaJI Ha MarMHTe. 
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65.85 
0.50 

16.47 
2.00 
1.83 
0.08 
0.92 
4.75 
2.78 
3.81 
0.1 5 
0.15 
0.17 
0.68 

99.99 

H rnaBeH 

4 
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Ha caMHOT 060n Ha MaCHBOT ce HaoraaT 060llHH «paUHH on CHTHO 

3pHH KBapl..I.C{FlOpJlTH H eHJlOMoP«PHO npoMeHeTH KapIrn Ha· KOHTaK'TOT co 
Kap60HaTHHTe KapnH. CaMI10T MaCIIB e cpenH03pH no nop«PHpoHneH: no6
micKY no nepH«PePHjaTa ce KBaprtnUOpHTHTe, 1<OH CpenHIDTeTO KOH jyr 
(nOBOJlHHOT KaHan) CJlenaT rpaHOnHOp HTHTe, a Ha jyr BO caMHOT co ep03H
ja HajnJlaOOKO OTKpHeH neJl noataT DOp<}lHpOHl(HH KDapUMOHLl.OHHTH H 
rpaHHTH. OKOJlHlrre CTeHH ce npeTBOpeHH BO XOP«PeJlCH, CKapHOBH H 
MepMepH. MHHepanHlfOT COCTaB e yeJlHa'ieH caMO KOJlH'iI'lHUTe Ha oneJI
HHTe COCTOjKH ce pa3J1HKYBa8T on ooonOT Ha cesep XO cpenHHara Ha jyr. 
r Jlaam, COCTOjKH ce KBapl..\, OpTOKJlaC- MllKponepTJlT, aHneH 3 IrH , XOpH-
6neH.Qa H 6110THT, nOToa c£jleH, OpTHT HJlMeHO-MarneTlH, I{HPKOH H ana

THT. COJlP)f(HHaTa Ha KBaPUOT, YHnYJl03eH, 0611'IHO e OKOny 20%. ¢>eJlJlcna
nne on 65-70%, aMc1nfoomrre H GHOHITOT 3ae)lH0 15-10 %. OnHocoT 
OpTOKJlaC-MHKponepnrr. 'ieCTO MHKpOKJlHHH311paH BO OneJIHDTe n eJIOSH H 
aHlleH3HHOT ce mm:lIut on 1-5 KOH CKOPO 100 so KBapImHOpHTHTe H o60n
HHTe 30HH .u;o OKOny 69 : 31 BO nOP«PHpoHnHHTe rpaHHTH. IIojaaYBaJ-beTO 
Ha KaJIHCKIiOT «peJlncnaT e KapaK'TepHCTH'iHO: npeKY MHpMeKHTH3aUHjaTa 
ro DOTHcHysa nJlarHOKJlaCOT rpanejKH noKpymut 3pHa, Aa Ha KPajoT BO 
rpaHHTHTe 6H rpaneJl3pHa co TOneMHHa H n o 3x2xl CM. XeMI1CKHOT COCTas 
Ha OBHe CTeHH e npl1Ka)l(aH Ha T a6eJlaTa 6p. 3. Ce rJle,na neKa xeMlf3MOT Ha 
OSHe Kapnw He BapHpa 6HTHO, enI1HCTBeHO, COnp)KjIHaTa Ha K20 paCTe BO 
HaaeneHara HH3a Ha Kapm1 H O,llHOCOT K20 : N20 ce MeHYSa. 

Osoj MaClm e KaKO neJl Ha e,neH roneM 6J10K, reKTO HCKI1 H3.llHTHaT 
nocJle «popMl-1paH>eTO Ha rpaHOnl1opHTI-1re (CTapocr KiAr MeTGna Ha OBHe 
rpaHo,nHopnHI e 30 no 32 M. rollHHH no (OELALOYE et a!., 1989). TaKa lla 
neHec e 3Ha'laj Ho Han ClfHXpOHHTe naBH Ha 116apcKaTa ,AomlHa, K01i 
HeKoraw 6Hne 6apeM KHJlOMeTap no ABa Han HHTpyJHBHOTO TeJJO, a cera ce 
noseKe on 1000 M. nOHHCKO. Toa H3nHr HYBaJo:be npeD,H3sHKaJlO 31'OneMeHa 
ep03Hja, a HCTO TaKa H 3aceK}'satbe Ha rpaHonHOpHTCKaTa Maca BO AOCTa 

n Jla60KH HHBOH, oc06eHO Ha jyr. Osoj M3CU9 e neTanHO npoy'ieH on M. 
CTEIl>AHOBHK H 3. rtA8J10BHK (1960) TaKa nOl'OneMI'IOT nen nOnaTOLJ.H 3a Hero 
Hase,neH e npeM3 THe aBTOpH. 

r PAI-GITOH,UEH MACHB HA )l(EJbHH 

CnpeMa H3spweHHTe 11cmITYBatba (RYKOB, 1989) )l(eJbUHCKHOT Ma
CHB npenCTasYBa enHO e.llHHCTDeHO MarMaTCKO TeJlO, co rpaHIlToMeH 
COCTaB, Koe KaTaJOHaJlHO. anOXTOHO HO H enHHCTBeHO DO CMHcna Ha nOTeK
JlOTO, -le. co nOCTaHOKOT Ha MarMaTa, PT YCJIOBHTe Ha KpHCTanH3auHja H 
BpeMeTO Ha cMecT)'BaHoeTO 90 CpenRHaTa BO xoe ce Haor aaT. 

.. 

Karamata, Stojanov, 

MeraCOMaTCKHTe 
Ka)l(aHH BO Ta6eJlaTa 

reHe3aTa Ha 
6H.Ile nOWHpOKO 

reHepHpatt.eTO 
llYKauHjaTa Ha OKleal-iCKi 
BO HeKoja nOCTOKJI 
TanHH 6J10Ka H _._.-._"J 
KOPa, T.e . .LI.J:IHfiICKIO-I'IBa 
Bo Taa CMHCJ1a TTHIUtA'TU 

Ka) co rpaHHTOH.llHTe 
Te rpaHHTOH,ItH Ha II 

IIJlYTOHCKHTe 
HH cnpeMa Toa o,n 
janHo cTonYBatt.e Ha 
H cTonyaatt.e Ha .....".vv.AI 

nopanH 
,n06HBaaT nypH H 
HajBepojaTHo 6HJla 

40 MHT.e. npen OKOJlY 
HHTpynHpatt.e, co 6p3H 
on KOHTHHeHTaJlHaTa 
JlHTe. 

KoHCOJIH.IlaUHjaTa 
,nJlaOO~HHanoroneMa 
H napUHjaneH nnUTILfl"r"i 

OKOny 700° npH HHCKa 

2· 
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QBOj MaCHB nOKa)f(YBa cneUHli>H"IHOCTH BO O.l1HOC Ha .I1pYrHTe rpaHD
.I1HOPHTCKH MaCHBH BO Bap.I1apCKaTa 30H3o n p BeRCTBeHO no TeKCTypHHTe, a 
.I1eJIYMHO H no MliHepaJIOWKO-XeMHCKIITe oc06eHOCTH. lGIpmrre H3 )l(e

JbHHCKHOT MaCHlI n OKa)f(ysaaT, BnpO'leM, ceKoram .I106po pa:JIlHeH JlHTa)f(. 
GCHOBRA Kapn H 0.11 OBOj MaCHB ce KBapIUIHOpHTH-TOHanHTH, H3rp3.lleHH 0.11 
aH.ne3I1H (34-44 %), KBapu, OpTOKJIaC-MlH(pOnepnrr, MHpMeKHT, xopH6JIeH
.I1a, 6HOTHT, nOToa npHMapeH eDH.noT, aKuecopeH OpTHT, THTaHHT, MarHe
THT, anaTHT H UHpKOH. Bo nOenHHHTe CTpYIITYPHO npe.no.npe.l1eHH .I1eJIOBH 
Ha MacHBoT, nOp3.llH npHHocoT BJ{OJDl( JIHTa)f(OT Ha KaJDIYM H CHJlHUHYM, 
Jloata no 06pa3ysaH>e Ha TpaKaCTH rpaHOllHopHHI H MOHuorpaHHTH. npH 
Toa MHHepa.JIHHOT COCTaB OCTaHYBa HCT, caMO ce 3roneMYBa CO.l1p)f(HHaTa Ha 
I<-<i>e.n;ncnaT (oJ{ oKony 5-10% Ha oKony 20%), ace cManYBa CO.l1p)f(HHaTa Ha 
nnarHOKJIaCOT (all OKOny 45 Ha HcnOll 40%) n p HnPY)f(eHO co Mano cMany
BaH>e Ha CO.l1p)f(HHaTa Ha OCTaHaTHTe COCTOjKH. THe P83.rrHJ(H ce rnellaaT H 
0.11 xeMHCKHOT COCTaB Ha OCROBHHTe KBapU.llHOpHTCKO-TOHarmTCKHTe H 
MeTaCOMaTCKHTe 06pa3ysaHH rpaHOllHopHT-MoHuorpalUfTCKH kaprrH npH
Ka)f(aHH BO Ta6enaTa 6p. 4. 

reHe3an Ha OBoj MaCHI! lleTanHO e O.D,pelleHa 0.11 M. BYKOB II n8 Ke 
GH.I1e nOllDfpoKo npHKa)f(aHa 

reHepHpaJobeTO Ha MarMara OTnO'IHanO, HajBepojaTHo, .I10CTa no cy6
~amljaTa ~a OKeaHCKaTa Kopa BO B apllapCKaT8 30Ha npH KpajoT Ha jyp3o. 
BO HeKoja nOCTOKJIH3HOHa <i>a3a H Hocne KOMnpecMj8n Ha naTa KOHTMReH
TanHH 6JIOKa H nOBJIexyoaH>eTO Ha 3an3.llHO nOnO)f(eHara KORTHReHTanHa 
KOp3o T.e. )lj>HHcKo-HBaFbH'IKHOT eneMeHT H .I1p., Hc nOll HCTO'lHHTe nJIO'lH. 
Bo Taa CMHcna rpaRHTHo.nOT nOKa)f(YBa HajroneMa CnH'IHOCT (neTpOXeMHC
Ka) co rpaHHTOHllHTe Ha BYJlKaHCKHTe n8XOBH, ICaI(O H co noCT KOJJH3HOHH
Te rpaHHTOHllH Ha nHpHHeHTe H HCTO'lHHTe AnnH. 

ilJI)'TOHCKHTe KapnH npHDataaT Ha I-nm Ha rpaHHTOHllH, <l>oPMHpa
IiH cnpeMa Toa Oll llna6HHCKH T.e. rrOTKopHH M8rMH HaCTaHaTH co rrapUH
j8JlHO CTOrrysaH>e Ha ropHHTe J{enOBH Ha OMOTaTfOT co .I1enYMHO 3a<i>aiaH.e 
H CTooysaJbe Ha .ana60KHTe lleJJOBH Ha KOHTHHeHTaJJHaTa Kopa Ha )l(e.n.HH, 
rropa.DJ1 .I10rrOJIHHTeJJHFlOT npHROC H8 KaJIHYM H CHJJH.llHYM, nOBpeMeHO 
.I106HBaaT ;ayPH H 06enex<ja Ha KHCeJJl1 rpaHHTOH.llH. )l(e.n.HHCKaTa MarMa 
HajBepojaTHo 6l1JIa KOHe'lHO <i>oPMHpaHa Ha rpaHHU8Ta OnHI'Ou eH / eoueH, 
T.e. ope.l1 OKony 40 MHnHOHH ro.llHHH, rrocn e Koe .I101llJl0 .110 Hej3HHo 
HHTpY.llJlpaH>e, co 6p3HHa 110 OKOny 1-2 MM ro.l1HWHO, BO n n HTKHTe HHBOH 
OJ{ KOHTHHeHTaJIHan KOp 3o co HCToBpeMeHa KpHCTaJIH3aUHja Ha MHHepa
nHTe. 

KOHconHll3UHjaTa Ha OCHOBHHOT THD Ha Kapn H, ce H3Bpwyaa H8 
.ana60'IHHa nOf'OneM80.n 24-25 KM, npH BHCOK on wr n p HTHcoK 0.11 7 ,no 8 Kb, 
H napUHjaneH npHTHCOK Ha BOlla noroneM 0.11 6.6 Kb, Ha TeMnep aTlpa Oll 
OJ.ony 700° npH HHCKa <i>YTHTHBHOCT Ha KHcnopolloT nOMana 0.11 10.

1 
• 
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Ilopa..uH BHCKOJHOTO Te'lelne Ha MarMara, Koja BeKe I1Ma HJDeCHH 

KapaKTepHCTHKH Ha XH.llPaTHJ11paHa MarMa BO MaCHBOT ce cpopMHpaaT 

,!lOCTa H3pa3eHH HeXOMoreHH CKll000BH, KOH 611 opHnaralle Ha TaKa Hape

'1eHa CTpYKTYpa Ha Te'leJ-be. Bo BpeMeTO 1<01"3 HajrolleMHOT ,Ilell Ha )KeJbHH

C1<aTa MarMa, T.e. KapmtTe O,ll OCHOBHHOT THn IiCKpUCTaJlHJUpalle BO ,Ilell0

BHTe H3 MacHBOT BO KOH nopa..uH pe113KcaUHjaTa uml.llBlDKelneTO H3 CHCTe

MOT, ce nojanYBaaT MeXaHH'lKH DOBPWHHH Ha ,IlHCKOHTHHYHTeTOT OBOJMO

)!CeRO errOTeHUUpaJ-be H8 cpoJlHjaUHjaTa H CO Toa lUiPKYllHpalne Ha cPnylt.nl1
Te 60ram co Ka.J1HYM H CHll11UHYM. IIop3.ll11 ,IlejCTBOTO Ha cp.rryH,llHTe Ha 

nopaHO cpoPMHpaHHTe KapnH co KBapIl.ll110pHTCKO-TOHallHTCKH MJlHepaneH 

H xeMHCKH COCTaB H HaKHa,IlHO HepaMHOMepHHOT, HO CTPYKTYPHO KOHTpO

mtpaHHOT MeraCOMaTCKH, KaCHOMarMaTCKH (paCToneHHOT) 111111 DOCTMar

MaTCKHOT npHHOC Ha K311HYM H CHmlUHYM H KPI1CT3mlJall11jaTa Ha K
c\le11.ncnar, Ha TeMnepaTypa O,ll 570-604Q

C, CTBOpeHH ce BO lleJlOBIHe Ha 

M3CHBOT co HHTeH3MBHH MeTaCOMaTCKH H3MeHH. OCOOOHO BO ja..uPOTO Ha 

CHMeTpH'IHHTe ,IlOMH H BO 8HnrcpopMHTe KOfl cpopMllpaaT paMHH cpOllHja

UHH. MeTaCOMaTCKJ1 KapnH 0)). rpaHO,llHOpHTCKo-rpaHHTeH Ml-fHepalleH xe

MHCKH COCTaD. 

TAEfJIA 4: CPEJIEH XEMJ.1CKI1 COCTAn (X) H CTAHMP)lHA )lEBHJAUHJA ( ) 

IIA f1>AJIMTOH,IlIIJ.1TE CTFHI1 HA IbEILHI-J 
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6110K, BO 'IHe j311PO 
OKOllY 5 no 10 KM 
OKOllY 17-24 ±3 M. 

TO JaBpIllYBaH>e Ha 
HJBpUlHllO co 

anllHTCKH >KHUH H 

HenocpenHa OlllHJlUj 
Co 

HHTHBHO nmnn.....~.. 

nonpHMajKH 

JbHHCKO nonpa'lje 
ce Haota, co ep03Hj 

BYllKaHCKH 
KM. Toa e BH(:OK,omill 

BaJ-ba HaHH>KaHH 

OKOllY HHB. QBOj 
pa36HeH co rolleMH e 

H H 2 

SiD2 59.40 J.31 64.07 1.81 
Ti02 0.78 0,17 0.59 0.12 
A12D3 17.43 0.93 16.03 1.02 
Fe203 3.36 0.91 2.44 0.89 
FeO 4.65 0.56 3.26 0.47 
MnO 0. 11 0.06 0.07 0.03 
MgO 2.83 0.95 2.36 0.74 
CaO 5.73 0.89 4.65 0.97 
Na10 2.90 0.14 2.62 0.28 
K20 1.95 0.33 3.13 0.56 
P20530.07 0.007 0.009 0.02 
820+ 0,57 0.51 
HvO' 0.37 0.18 

1. KapnH 011 OCHOBIIHOT OHn. KoapLUlHOpIITH·TOHaJlHTH 
2. Kaprnt o.n MeTaCOM8TCKH OHI1, r paHOIlHopHllI-rpamfrn 

J13,1lHrHYBaJ-beTO Ha )KeJbHHCKHOT rpaHHTOH,ll DOClle 3aBplllHaTa 

KpHCTa.rIH3auHja Ha eHTe MHHepanH, xoja ce 3aBpmlma HeKa,.!le BO Cpe,llmta· 
Ta Ha OJIHTOueH npen OKOny 30 M. roA11HH ce npOnOll)!(Ulla H BO TeK Ha 
ropeH OJlHTOUeH, HO OBOj naT KaKO H3,1lH.fH)'BMbe H3 uellliOT )KeJbHHCKH 

rOlleMH Ka.J1,1lepH (ra. 
CKH K311,IlepH H nenp4 
Ha nOCTapHTe. 

CHHTeJaTa Ha 

Ha nopaHelllHHTe nOl 

JOBaHOBHK H KOaBTOP 

(1990) e HanpaBeHa,ll 

cll.6. 

CTapocTa Ha OB 
HCTpa)!(YBa'lH (1.:IepH> 

cMeHYBaaT co OllHrol 
Ta cTapocT co I<!Ar M 

HO). BYllKaHcKHoT KOI 
TH H aHneJHTCKH BYll 

H naUHTH. AH,IleJHTct 
ce r llena BO BHaTpeu 
rllaBHO BO Kan.nepHTe 
eHH co aH,IleJHTCKH 

nOPCPHpcKH - Toa ce 
6a3H'IeH aH,IleJHH, xo 
nHpoKceH YollH 6HOTI 
KBapu. 
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6JIOK, BO 'ule janpo 61in rpaHHTOHllOT KOj 6HJI H3nHrHaT Ha nJIa60'lHHa on 
oKony 5 llO 10 KM H onaneH Ha TeMnepaTypa Oll oKony 300 n o 400°C n peA 
OKOJIY 17-24 ± 3 M. ro.LllUHt (Ha rpaHI1.llaTa omrroueH I p.fHoneH). KOHe'lHO
TO 3anpLUYBatbe Ha MarMaTCKaTa aKTIfBHOCT Ha JbeJblrnCKIlOT nnYTOH ce 
H3BpLUllno co DOBeKeKpaTHO rrojaBYBatbe Ha pa3H013J.1mm nerMaTHTCKH H 
annJiTCKH )f{HllH H CO'lHlla, 1<aKO BO caMHOT MaCHB, TaKa H BO HerOBaTa 
HenocpellHa 6nH3HHa Ha nna60'fHHa Oll 2-4 KM. 

CO 3anpLUYBatbeTO Ha MafMaTCKHTe aKTHBHOCTH H H3JlJiratbeTO BO 
nOnmfTHKHTe HHBOa, n on pa'ljeTo Ha rpaHlIToHlloT Ha )l(eJbHH, 6nJJo .ne¢H
HHTHBHO oq,opMeHo HCToBpeMeHo Kora ),1 ueJIaTa KOnaOmf'fKa 06JIaCT, 
nonpHMajiH napKeTHa CTpyKTypa, TaKa lla HeKoram enHHCTBeHOTO )l(e
JbHHCkO nOJIpa'ije Jan06HBa Mop4><>JIoruja Ha XOPCT, BO 'lHj ueHTpaneH JIM 
ce Haota, co ep03HjaTa OTKpHeHO npOY'lYBaHOTO rpaHHTOHnHO Teno (CJI. 5). 

BYJIKAl ICKH KOMJlJ1EKC JlEI.lE.PNlAJ I 

BynKaHcKH KOMDJIeKC JIeue-PanaH nOKplma nOBpUII lHa Oll OJ(QJIY 600 
kM. Toa e BHCOKOPHA CTO nOllpa"lje co HlICKH BPBODII ),1 l\-yneCTH 1l3,LlHrHy
Batba HaHH1KaHH KaKO BllOn)f{ nHpKynapHHTe CTpyKTyPIi Taka H BO HHB H 
OKOny HHB. O BOj KOMn JJeKC n peLlCTanYBa elleH CTp aTO BynKaHcKH kOMnneKC 
p836HeH co roneMH epynn~iH BO noneKe HaBpaTH TaKa .na ce q,opMHpaHH.nue 
fOneMI1 Kan.nepH (raj TaHcKa H taBOJbeDapO llIKa) H nOBeKe nOManH BYJIKaH
etcH KaMepH H llenpeCHH. KanllepHTe ce lleJIYMHO Ha./lO)f(eHH nOMJl3,Il,lrre 
Ha n OCTapiITe. 

CHHTe3aTa Ha pa3BHTOKOT Ha BYJJ](aHCKHTe aKTHBHOCTH Bp3 OCHOBa 
Ha nOpaHemHHTe nOnaTOQH H neTanHOTO reonOIDKO KapTHpaae fH nane M. 
JOBaHoBIIli: H KoanTopllTe ( 1972), a nOKaCHO on CTpaHa Ha T. Cep.aq,HMoBCKH 
(1990) e HanpaneHa neTanHa MOp¢OCTp)'KTYpHa KapTa Koja e nplIK3)f{aHa Ha 
cn.6. 

CTap ocTa Ha OBOj BYJIKaHH3aM e JIOCTa n06po H3Y'leHa YWTe npBlue 
HCTpa)f(YBa'fH (t.{eptbaBCKH) yTBPJIJine neKa Ty¢oBHTe on OBOj KOMDJ1eKC ce 
cMeHYBaaT co onHroueHCKHTe cenHMeHTH, a O.llPe.llYBatbaTa Ra H30TonCKa
Ta cTapocT co KJAr MeTOlla llaJIe omifoneRCKa CTIlPOCT (JIOBPKK. He06jane
HO). BYJIKaHCKHOT XOMnneKC e co AOCTa YHFlq,0pMeH COCTan: Toa ce aHlleJJi
TH H aHlleJHTCKJ1 BYJIKaHOXnaCTHTH 11 HfHHM6pHTH, a nop eTKO Kaj (Tynan) 
H n8lJ)fTH. AHAe3HTCKaTa nana ce CMeHYBa co BynKaHOKJIaCTHTH, LUTO jacHo 
ce fJIe.na BO BHaTpeW HOCTa Ha KaJlJlepHTe, a 11fHHM6p11Tlue ce H30faaT 
rnaBHO 130 KaMepllTe nen)'MHO nOKpHeHH co aHAe3HTCKH naBH HJIJi np06H
eHH co aH.ne3HTCKH najKoBH. AHlleJlfTHTe ce fJIaBHO XHnOKpFlCTaJIeCTO 
nop¢HpCKH - Toa ce THnH'IHH CJJHBOBH OLl JIaBH, co ¢eHOKpHCTanH OLl 
6a3H'IeH aHLleJHH, xopH6neHLla H nOHeKora LU opTonHpoKceH I1Jm KJlJfHO
nHpoKceH HAA 6UOTHT. Bo Ll3llHTHTe ce jaBYBaaT H CHTHH KpHCTaJIH OLl 
KBapu. 



Karamala, Stojanov, 

aHaJIH3H ce nDIH/(: a~:3 

CHJJHUHYM Lln.u"'~n'J_ 

O.Ll 4 .LlO 6.5, Cpe.LlHO 

KaJIHYM OKCH.LlOT O.Ll 

oKony 5.5%. ITa 
KapaKTep. 

TAliFJIA 5: 

Si02 57.30 
Ti02 0. 50 
AhO, 19.64 
FClo, 2.59 
FeO 1.26 
MnO 0.06 
MgO 3.06 
eao 5.79 
NI20 2.31 
K20 3.00 
P20~ 0.36 
H20+ 2.34 
H2O' 1.59 

99.18 

CHTe OBHe 
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MopeOCTPYKTYPHA KAPTA 

.
__- -w

en. 6 MopljJoCTPYXTypHa KaPTS 118 JJeUlutOT MSeHl! (CepaIjJI1MoBcICH, 1990) 1. HeoreHH 
ce.llHMeHTH, 2. AH.Ile3HTH, 3. .llaWtTO-aHJle3HTCKH TyIjJODH, 4. XHilPoTepManHo H3Mellc:rH 
JlIUlHTO-aHJle3HTH, S. AHlle3HT-pOlKHa'iKa ljJoPMIUlHja, 6. KpeileH IjJnHw, 7 • .llHja683-pOlKHa'JKa 
cjJOPMIUlHja, 8 . .llHja683H, 1l0nepHTH HcnHJlHTH, 9. CepHja I-Ia lKeneJHH wKpHnUH, 10. rHajceBH. 
11. BymtaHCICH uelrrap, 12. CelCYllllapHH BymtaHCItH ueHTpH.13. BYnlcallcrn HelC, 14. OCT8TOIC OJi 
BynuHcn Kanllepa, 15. npcTeHacTs cTpYKTypa OIl nOSHCOIC pen. 16. npCTeHSCTa cTPYKTYpa on 
nOHl1JOIC pe1l, 17. PSce.QHH CTpyKTyPH - yrBp.QeHH, 18. PacenHH CTPYKTyPH· 8epojuHH. 

http:ueHTpH.13


147 Karamata, Stojanov, Serafimovski, Boev, Alcksandrov: ... 

110Mety BYJIKaHOKJIaCHlTe ce H30 taaT BYJIKaHCKII 6pe"JH 11 KOHrJIOMe

paTK fJIllBHO 6J1HCK}' ,ll0 0 60,llOT Ha KaJIJlepl1Te, nOToa CHTHOJpHeCTlf ByJI
KaHCKH KOHrJIOMepaTM M PaJHI1 ryq,OOI1, o GI1''lHO n O,lla.rreK}' O,ll p aGoT Ha 
KaJIllepMTe 11M BO CaMMTe K3JI,llepl1. 

HrHI1M6pHTI1Te CO,llp)f(aT q,parMeHTH O,ll wynJIl1xana naoa nOKpaj 

n OpeTfOf npHMep OUI1 oYJIKaHI1TI1 H OCHOBa HJrpa,lleH3 Oll BYJIKaHCKO CTaK
JIO. HrHI1M6pIITI1Te ce 06JI1:fHO XeMaTHTI13I1paHII, CHJIHq,UUHpaIDf I( 'leOTO 

aprnIIHTI131rpaH n. 

XeMI13MOT Ha OBHe KapnH e MCTO TaKa MOHOTOH. KapaKTepIICTI1'1H~i 

aHa.n:H3H ce npHlCa)f(aHH BO Ta6e.nan 6p. 5. BapHpaH.eTO Ha cO.llP)!(ltHaTa Ha 

CilmlUI1YM 11110KCH,llOT e O,ll 55 n3 ,ll0 66%, Cpe,llHO 60%, KaJIItllYM OKCHllOT 

O,ll 4 ,ll0 6.5, Cpe,llHO 5.5%, RaTPHYM OKClillOT O.ll 2.5 ,ll0 4.5, Cpe,llHO 3.5%, 
KanHYM OKCHllOT 0,ll 1.5 .no 2.5 Cpe.llHO 2.0%. 36~1pOT Ha aJIKaJIHIITe OKCH,lUi 

oxony 5.5%. ITa npeMa Toa aHlle3I1TIITe ce co cJIa60 Har.naceH aJIKaJIeH 

KapaKTep. 

TATIEIIA 5: XEMHCKI1 COCTAB HA O}l6PAHH BYlTKAHCIG1 KAPffif on PY.lll IHOT 
PEOHllEUE 

2 3 4 5 6 7 

SiO,z 57.30 57.27 57.93 62.67 60.60 58.88 59.86 
Ti02 0.50 0.50 0.65 0.50 0.48 0.55 0.56 
A120] 19 .64 17.40 16.82 14.66 17.51 18.S5 18.87 
FelO) 2.59 4.80 3.29 2.80 3.64 4.74 5 .68 
FeO 1.26 1.00 2.48 1.14 1.30 1.33 0.29 
MnO 0.06 0.07 0.1I 0.07 0.18 0.05 0.04 
MgO 3.06 3.69 3.07 1.83 1.79 2.67 2.74 
CaO 5.79 5.95 6.75 5.87 6.77 7.82 4.60 
NII20 2.31 3.44 2.30 2.38 3. 13 1.98 3.43 
K20 3.00 \.80 3 .. 57 2.98 2.00 1.26 1.43 
1'20, 0.36 0.1 7 0.41 0.29 0.29 0.35 0.29 
H20+ 2.34 1. 64 1.28 356 1.42 0.88 !.29 
H2O' 1.59 2.27 L23 0.78 1.03 1.02 1.40 

99.18 100.00 99.89 99..53 100. 14 100.08 100.48 

1. XopII6ncHn8 nl1pOKCellCKI1 8HJlCl1tT OIl Pa'iB (MaJICWCIIHX 11 lip. 1974) 
2. AMIjIH6oncKI1 81111ClI1T OIl MMO Ceno (MMeUleBHk I111P. 1974) 
3. XopH6neHJl8·6110TlfT·Dl1poKcelicKH aIlJle3HT olll1eue (IlCUlyr. 1976) 
4. n aUHT On llcue (Ilewyr. 1976) 
5. bl10THTCI01 A:lUHT on McnesUJ1 (BYKBHOBH~ 11 IIp. 1975) 
6. nl1pOKCeHcKH llBUHT OJi PaKl1'1K8 Pen (BYKOIIOOI1K 11 np. 1975) 
7. A.~1fJ1160nCKH .llau.1T on Typy'lHua (ByxaHOrudc 11 Jlp., 197 ) 

CHTe OBlie nO,llaTOUH YK3)1(YBaaT ,lla BynKMuf3MOT BO JleUKl-IOT Byn

K8HCKH. KOMllJIeKC Gun ,llOCTa Ylillq,opMeH, e,llHOmf'leH n.o XeI\Ut33M. OOMa



: 

I 
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ITHTe PaJnMKH BO XeMHCKHOT COCTaB cexaKO ce nOCJleAMua Ha cna6HTe 
Auc!JepeHUHj3IU1oHH BynxaHcxH KaHanH. Mamrre p a3nJ.lKH KOH ce 3a6ene
lKysaaT BO MHHepanHHoT COCTas (xopH6neHlla HJlH rrnpOKceH) ycnoBeHH ce 
caMO co paJJlli'fHHTe CTeneHH Ha .neXHllpallRjaTa Ha aH.neJHTcKHTe nasH'I
HH MaCH npH npH6ITH)f(YSSH.eTO KOH n OBplIlHHara HnH BO nep HO,UHTe Kora 
MarMaTCKHOT CHCTeM 6Hn nOOTBopeH. Bo BHSTpeWHOCTa HS JIeUXHoT aH.ne
3HTCKH MaCHB nocTOjaT '1eTHpH no.nps'Ijs BO KOH ce HaotaaT KBapUHo-6pe
'1aCTH 30HH BO ICOM llowno .no H3na<ryBaH.e Ha XBapu BO pacellHHTe 30HH M O 
HHTeH311BHH XlUlpOTepManHH n pOMeRH (CHJlHc!JHKsUHja H K-c!Jen.ncnaTH
3aUHjs) Ha CTeHHTe. Ha HeKOJIKY MeCTa 3a6eJIelKaH e 3paKaCT pacnope.n Ha 
KBapUHO-6pe'faCTHTe 30RH, npH WTO xpaKOBHTe CO anoc!JH3H ce npOCTHpaaT 
OA e.neH ueHTSp BO CHTe npaBUH, a 3a6eJIelKaHH ce H CHCTeMH KSj KOH 
anoc!JH3HTe ce ce'JaT HopManHO co fnaBHara 30Ha KBapUHO 6pe'faCTHTe 
30HH ce CTBopeHH co noseKexpaTHa pereHepaQHja ua nYKHaTHHHTe noxpsj 
HHTeH3HBHH .nBH>KeH.3 H .np06eJ-ha Ha OKOJIHHTe CTeHH H npHBe.nysaJ-he Aa 
CHnHQHCXH CHnHUHCICH-PYllHH XH,UpOTepMaJIHH PSCTBOPH KOH ro ueMeH
THpane TOj MaTepHjan. 

OXOJIY HaBelleHHTe KBap UHH, OllHOCHO, KBapUHO 6pe'faCTH 30llH, aH
Ae3HTCKHTe creHH H lIHpOICJIaCTHTe ce HHTeH3HBHO XHAPOTepM3JIHO H3Me
HeTH. KapaKTepHCTH'fHa npOMeHa I1pH Toa e K-MeTaCOMaT03a, no.npe.neHO, 
Henocpe.nHO co XBap UHHTe 30HH H CHJIHc!Jl1KaUHjaTa, a n OTOa H KaOITHHJ.i3a
UJljaTa H cepmrnTH3aUHjaTa (KAPAMATA, 1971). 

Pa3BOjoT Ha BYJIKaHH3MOT BO OBa no.npa'fje MOiKeMe AS ro nOlleJIHMe 
BO TPH lleJIa: cIJoPMHpaJ-he Ha CTpaTOBYJIKa~fH, nOToa c!JopMHpSl:be Ha Karrne
pH H Hajnocne npoueCHTe BO Kan,nepHTe. BYJIXaHcKara 3KTHBHOCT BO O&. 
JIaCTa nO'lHYBa K3lCO WTO e HaseneHo BO ropeH o.rrnroueH. Toraw ce 
c!J0pMHpaaT nOBeice cTpaToBYJIKaHH on JIaBH'fHH CJIHBOBH H nHpOKnaCTHTH. 

Bo TeKOT Ha uenaTa Taa BYJIKaHCKa aKTHBHOCT xapaKTepOT Ha JIaBara 6HJI 

YHHc!>opMeH. CTpaToBYJIlCaHHTe ce BO o.npelleHH c!>a:rn o.n CBOjOT PaJBHTOK, 
pa36HeHH H c!J0pMHpaHH ce KanllepH. rajTaHcKaTa e Hajcrapa, rrOMJI3A3ra 
taaOJbeBapOWKa npH CBoeTO 06pa3YBaHle paJopHJIa .nen OIl rajTaHCKara 
Kan,nepa H HajDOCJIe e TyJIapCK3Ta Kan.nepa ICoja e HsjBepojaTHo H HajMJIa

Aa O CBeH Toa BO O.D.lleJIHHTe Kan,nepH HS npHMep BO TYJIapCKaTa, c!JopMUpa
HH ce HOSH nOManH CTpaToBYJIKaHH KOH nosTopHO nOCJIe H3BeceH nep~io.n 
ce paJopeHH Taxa lla ce CTsopeHH nOM3.JlH BHaTpeWHH Kan.nepH MJIM 
CJlHBOBH o.n aH.neJHTCXa JIasa ,[{HMeH3HHTe Ha cnOMeHaTHTe KaJI.nepH 6HJIe 
MHOry pa3JlH'fHH. H HBHHTe npe'lHMUH ce 0.11 KM. 110 AeceTHUH KHJIOMeTpH. 
HHTeH3HTeTOT Ha cnynrral-heTO MO>Ke npH6JIHlKHO ,Ua ce o.npe.nH co SHOH
HaTa Aa 31UlOBHTe Aa lCan.nepHTe. Taa BHCHHa H3Hecysa Kaj tason,asapow

KaT3 H rajTaHCKST3 Kan,nepa 200·300 M, a 6HJIa npe.n ep03Hjara .neJIYMHO .na 
ro CHHlKM pa60T, ceKSKO noroJIeMa 

Karamata, Srojanov, Ser 

Bo 3asplllHHTe 
.naUMjsTa HS MarMaT 
J-he Hsrope Ha BeKe 
TIpHToa OAeJIHHTe 
BM.n HS AOMH, HJIH 
Ha 3paKacTH HJIH H3 
nYKHaTHHH ce H3AH 
HHTe .nenoHHpane K 
KapnH rH CHJIH¢HU 
raH.e Ha AHOTO Ha 
no.nps'fja ce nOBTop 

3JIeTOSCKo-Kpa 
npocTpsHCTBO (OKO 
CpncKo-MaKeAOHCKH<l 
reOJIOWKSTS rpa.n6a 
Ha CpncKo-MaKeAoHc 
CTeHM o.n npeKaM6p 
HajjyroHcTo'lHHOT ACi 
co TepUHepHH (MHOU 
nOMaJIH AajKoBH, KOH 
YTBp.neHH KOHTSKTHO
1966). 

Bo 3anaAHHOT .II 
ceAHMeHTHa cepHjs ( 
06JIaCT3 npeoBJIa.nysal 
Te CTeAH ce 3roneM 
.neJIOBH HS BynKsHCKlr 

KspoHTe OA OBa 
no.nps'Ije o.n MHOry a 
UBHJMK (1924), MAPID 
JAHOBA (1965), MHJAJI 
(1970), MHJAJIKOBHK I 

HOB H PA}:{OBHK (19'i 
(1977), HBAHOB H JlEHl 
.np., (1982), CTOJAHOf 
CEPM)HMOBCI<J1 H WE 

Bp3 OCHOBa Ha 

BO BYJIKSHoce.nHMeHTl 
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Bo laapWHHTe cPalH Ha BYJ1XaHCKHTe aKTHBHOCTH, T.e, npeJl KOHCOJ1H
JlauHjaTa Ha MarMaJ'CKMTe MaCH BO ,nOBo,nHHTe KaHan11, ,nOWJlO ,no nOTHCKa
}be Harope Ha DeKe KOHCOJ1H.nFfpaHHTe Kapnll DO ,nHOTO Ha Kan,nepHTe. 
nplHoa o,nenHl1Te ,neJ10BH Ha ,nHOTO BO KaJUlepHTe 611Jle Hl,nHrHynaHH no 
BHJJ: Ha .nOMH, HJlH 6paXHaHTHcPopMlI, WTO 6HJ10 CJle)leHO co cPopMHpa}be 
Ha lpaKaCTH HJlM Hl)lOJ1)f(eHH nYKHaTHHCKli CHCTeMH. AOJl)f( THe OTBOpeHH 
nyKHaTHHH ce I1lAHrHYBane XH,npOTepMaJIHH paCTBopH KOH DO nYKH3TH
mrre ,nenOHHpaJ1e KBapU co lJ1aTO, CBaJIepllT, axaT II onan, a OKOJlH HTe 

KapnH rH CHJlHcPH.ll'Hpane H K-cPeJ1,ncnanI3Hpane. OBHe nponecl1 Ha B3,nH
ralf>e Ha ,nHOTO Ha Kan)lepHTe 11 unpK)'Jl3UHja Ha XH.llpOTepMH DO HeKOH 

no,npa'fja ce nOBTopYBane, Taxa ,na ce ,n06HeHIf KBapUHO-6pe'faCTI1 30HIt. 

3JIETOBCI<O·KPATODCKA BYJlI<AIICKA OliIlACT 

3J1eTOOCKo-KpaTOBcxaTa 0YJlKaHCKa 06naCT e e)lHa o,n HsjroJIeMMTe no 
npOCTpaHCTOO (0)(0.11)' 1200 KM2). T aa ce Haota 00 rpaHH'fHHTe )lenOBH Ha 
CpncKo-MaKe,noHcKBOT MaCHB 11 BapJJ:apcKaTa 30Ha, WTO HMa o,npaJ H Ha 
reonOIDKaTa rpa,n6a Ha OBaa 06J1acT. MCTO'fHHOT ,neJ1 Ha 06J1aCTa ce Haota 
Ha CpncKo-MaKe,noHcKHOT MacHB, npeTeJKHO Ha MeTaMOPcPHH H MafMaTCKH 
eTeHH o)l npexaM6pHCKa H naJ1e030jcKa cTapocT. Ha caMaTa rpaHHua Ha 
HajjyroHcTO'lH110T .!len o,n 06J1aCT3 ce OTXp HeHH MeTara6pOBH Hcnp06ueHH 

co TepI.{HepHH (MHOUeHCKH) rpaHO,llH0pHTH-KBapUMOHUOHHTH BO BHJJ: Ha 
nOMaJIH )lajKoBH, KOH rn npo6HBaaT onHroueHcKHTe ce,nHMeHTH BO KOH ce 

yTBp,neHH KOHTaKTHO-MeTaMOPcPHM npOMeHH (MujanKoB~lK, H., IlewHK, ,Z:(., 
1966). 

B o 3ana,nHHOT )len o,n BYJlKaHCKaTa 06nacT ,nOMJ.rHllpa SYJ1X3HOreHo 
ce,nHMeHTHa cepHja o,n HeoreHa cnpocT, ,no,neKa BO HCTO'fHHOT ,neJ1 Ha 
06JIacTa npeoSJIa.nyoaaT ,na[{1ITCKo-aH,neJHTCKM HrHHM6pHTH, a BYJ1KaHCKH

Te CTeHJ" ce 3roJ1eMynaaT o,nejKH o,n jyr03ana,n XOH eeBepol1cTo~HTe 
,nenOB" Ha BynKaHCKaTa 06JIaCT. 

J<apmrre o,n OBaa 06naCT ce 06pa60TYBaHH nopa.nH Ba)f(HOCTa Ha OBa 
DOnpa'lje on MHOry aaTopH HO oone ICe rn COOMeHeMe caMO nOBa)f(HHTe: 

UDHmK (1924). MAPHK (1953), nEHI,IFPKOBCKH (1959, 1960, 1961), IlIOnTPA
lAHOBA (1965), MmAJD<OBHK 11 ITElIIHK (1966), TEOcI>HJ10nHf< H BYJAHODHK 
(1970), MmAJlKOBI1f< H np., (1971), CTOJAHOB H )lEHKOBCKH (1974), CTOJA
HOB H PA;lOBHK (1974), KAPAMATA (1974), AlITOHOBHK 11 cI>HJ1HnOBOK 
(1977), HBAHOB 11 )lEHKOBCKH (1978), PHcrnK H I<JIAJH (1978), nETKOBHK 11 
np., (1982), CTOJAHOB H CEPAcI>HMOBCI<H (1990). CEPA<l>HMOBCKJ1 (1990), 
CEPAcI>I-IMOBCKJ1 H WEB (1992) 11 ,np. 

Bp3 OCRODa Ra crpanlrpacPCIGfTe (oaJleOHTOJIOWKHTe) onpe.nysa}ba 

80 BYJIKaHoce,llHMeHTHaTa ceplija BO 3ana,nHHTe neJIOBH xaKO H Bp3 OCHona 
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Ha H30TonCKHTe HCDHTyaal-ba Ha BynKaHHTHTe, MO>Ke Jla ce IC'diKe ,neKa 
BynK3HCKaT3 anHBHOCT ao OBaa 06nacT ce O.lUlHBana OJl onnroueH Da ce,no 

JlOneH KDapTap. Co JlOCerallIHHOT CTeneH Ha c03RaHHja OJl H3BpllIeHHTe 
HCTp3>Kya31-ba BO OBaa BymcaHcKa o6J)3CT, MO>KaT ,na ce H3D.Boj3T 'IeTllpH 
BYnKaHCKM 4>33H. 

BynK3HcKaTa anHBHOCT 3anO'fHa,rra co CTBapaH>eTO Ha 6110HfT- aMQlH
60ncKHTe aH,lleJHTH (J)3THTH) BO 3J)eToBcKa PeKa (nOMety c. KYHoao u c. 

JaMHWTe). O.ll.HOCHO co CTBap3H.eTO Ha TpaXHTHTe (TpaxH,naUHTme) Kaj C. 
EajJ)OBue BO HajceBepoHcTo'lIDIOT JleJ) Ha TepeHoT (KOj He e npHKa>KaH Ha 
npHnO)J(eHaTa Kapra 6u.nejKH JlOcera He e ,neTanHO HCTpa>Kya3H, TyK)' caMO 
npeK)' perHOH3J1HHTe HCTpa>Kya31-ba - reonOWKa K3pTa Ha n HCT KYM3HOBO 
'1:100 000). 

C TBapal-beTO Ha 6HOTIfT-aM!jJH60JICKHTe aHLle3HTH H TpaxHTHTe ce 
o,nBHBano BO npaaTa aynKaHcKa 4>a3a. 

Bo BTOpaTa By,rrKaHcKa 4>a3a ce CTBOpeHH .L1allHTCKo-aH,ne3HTCKJITe 
HrJ-rHM6pHTH H nnpOKnaCHtTH nOMety c. 3neToBO H KpaTOBO. THe ce 
CTBOpeHH npe,n Cpe.L1eH MJ10IleH 6H,nejKH npeKy HJ.m TpaH3rpecJfBHO ne>KH 
aYJIKaHOreHo ce.L1HMeHTHaTa cepHja H3 Cpe.L1eH-rOpeH MJ10ueH, jyro3ana..u
HO OJl nHHHjaTa C. TYPCKO Py,nape - c. 3neToBo - c. ,LJ:06peao - c. mneroBo 
(cn. 7). 

BYJ)KaI-lOreHO ce,nHMeHTH3T3 cepHja 33naIlHO o,n COOMeHaraTa .1IHHH
ja e CTBapma BO TpeTaTa H 'IeTBpTara (nocJ)eJlHara BYJll(aHCKa 4>a3a BO OBaa 
06JIaCT Kora ce CTBapaHH ayrHT-na6pa..u0pcKHTe aH,ne3HTH). Bo TpeTaTa 

<!>33a ce CTB3paHH aH,ne3HTH, aH,ne3HTCKH (,naUJ-fTO-aH.L1e3HTcKH) HTHHM6pH
TH H aH,ne:lIlTCKH 6pe'fH H3Jl.HeHH BO H npeK)' eJepcKliTe ce,nl1MeHTI1 ao 
HeoreHO BpeMe 0.L1 cpe.L1eH MHoueH ,no .L10neH KBapTap. 

Bo 'feTBpnlTa 4>a3a ce CTBapaHH aymT JIa6pa..uopcIrnTe aH.L1eJJ1TH KOH 
Ha OBa nOJlpa'fje ce OpHCyTHH BO OKonHHara Ha C. nnellIHH!lM. 

EJ.iOTHT-3M<!>H60nCKHTe aH.L1eJHTH ce CBe>Kli MaCHBHH, JlenYMHO H3
MeHeTH BYJIKaHCKH CTeHH, H3nl1eHH npeKy MeTaMOp4>HIITe CTeHH Ha Cpo
CKO- MaKeJlOHCKaTa Maca. CTpynypara HM e XOJIOKpHCTaneCTO nop41wpcKa 
co nnamOKnaCH (45,55% An) xopH6neH.L1a, 6HOTliT, ManK)' ayrHT, MarHe
nIT, arraTHT H peTKo IlHpKOH. ITpeK)' aH.L1eJHTCKHTe naBH ne)l(aT arJIOMepa
THBHH-6pe'lOH.L1HH aHJle3HTCKH Ty<f!oBH. 

XeMHCKHOT COCTaR Ha OBHe KapnH e Jla,neHa Ha Ta6enara 6p. 6 H TOj 
nOK3)I(yaa TpaxHaHJleJHTcKH COCTaR. 

TpaXHTHTe 0.L1 OKomUlaTa Ha Co EajnOBQe ce HaonaT Ha ceaepOHC
TO'IHHOT 060.L1eR .L1en Ha BYJ[J(aHcKaTa 06,rracra, ce opo6neHH co .najKOBH O.L1 
JIaTHTH l:ulja CTapOCT e O.L1pe.L1eHa H H3Hecyaa 26 ± 2 Ml1nHOHH ro.L1UHH, 
llITO 3Ha'UI .L1eKa TpaxHTHTe ce YllITe oocTapH. 
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C.Il.7 r eonowlCa Kapta Ha peoHoT KpaToBo - 3neT080 (MHja.llI{OnUK M np. 1971) 1. An)'lluyM, 2. 
El1oTHTCK;o-aynrrcKI1 all)1e3UTH, 3. Ayrl1TCKo-6uOTHCKI1 aHlle3HTH, 4. BYJllCaHOrello-ce.t\I1MCH
nll1 Ope'lH, S. XHJlPOKB8PUHTH, 6. }lauHTOaHJlC3UTH, 7. AynrrcKO-Jla6panopcKH 8H)1e3HTH, 8. 
CTpaTHrjlHKYBaHH T)'IjIOBH H HnIHM6pIITH on .t\aUHTOaH;llC3KTCKIi COCTlIa, 9. EHTYMHII03HH 
rJlHHUH 11 nCCO'lHHUH, 10. '-lPOCHH T)'IjIHH nCCO'lHI1UH, onanKlHp3HH TY!J>OUH H 6pC'IH, 11. 
XopH6pCI1}l3-ayrrrrcKo-6110THTCKH aHJlC3KTH, 12. XopH6ncllna aHJlClI1TH, 13. HrHHM6pIITCKH 
OnanI13I1paHI16pe'lH, 14. KOHrnOMepaTH, TY<I!03HI1 necO'lHHUI1 H nanopUH, 15. KsaPUMOIIUOHKT 
nopljlHpH, 16. rmlHcHH KonrnoMepanl'lHH neCO'lHKUH, TY<I!HH necO'fIlHUH H 6pe'lH, 11. 
HrHHt-t5pHTH 0)1 )1allHTCKH cocTlIB, 18. EHOTKT-XOpH6neu.t\3 atlJlClHTH, 19. KOIITnOMCpaTH, 
neco'!HHuH, nanopUI1 11 uaPOOHHUH,20. KOHrnoMepaTI1. nCCO'lHHUH H saPOBI-lI-1UH, 21. r a6po, 
22. XJlOPKTCKO-cePI1UKTCKH WKPHJlUH H c1JI1JlHTH, 23. YTDpnClla rpallHua, 24. EP03HDII3 I1J1H 
TeKToHcKo-epo3HBlla rpalll1UB, 25. rpalllfua Ha 113JlHeH Bymc8HKT, 26. rpalll1ua 118 HIfl')lY3118HO 
MarMaTCKO Teno, n. PaCeJlHH CTpYICryPH - yTlIPJleIlH. 
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TpaXHTJiTe ce coceMa 6enH neYKOKpaTHH HJIH CHBKaCTO 6enH Byn
KaHCKH CTeHH CO 6pe'faCTa TeKCTypa H nop<l>HpcKa cTpYKTYpa co <l>eHOKpHC
TanH o.n caHHllHH .nO 1 CM. Toa ce CTeHH 60raTH co anKamlll BO KOH 3HaTHO 
.noMHHHpa K20. HajroneMa cnpoCT Ha OBHe CTeHl! e .n06HeHa BO TpaXHaH
.neJHTCKHTe ICapnH Ha PytHHIJ.e 0.n29 H 32 ± 2 MHnHOHH rollHIDI (o,npe.ny
Bathan co KlAr MeTo,na ce HaOpaBeHH 0.0 cTpaHa Ha A. JIHnoB BO Co<l>Hja). 

,[(at.(HTcKo-aHlleJHTCKHTe HrHHM6pHTH H Ol1pOKnaCTHTH 113rpa.nyBaaT 
roneMII npoCTpaHCTBa BO HCTO'fHI1Te ,nenOBI1 Ha 3neToBcKo-KpaToBcKara 
06nacT. Dpe,ncTaBeHH ce co ,ne6enH Hacnarn o,n BynKaHcKH naBH, Ha Mecn 
co H3pa:mTa JIHTOKnacTwrna TeKCTYPa. JIHTOKnacTIfTe· Haj'leCTo HMaaT 
,namrrO-aH,neJwrcKlof COeTaB. Ha MeCTa naK co,np)l(aT <l>pafMeHTH H OOManH 
6nOKOBI1 o,n pa3HH MeTaMop<l>HH, MarnaTCKH oa H cellHMeHTHH (no peTKo) 
CTeHH H3HeceHH co JJaBaTa o,n no,nnoraTa ,no BynKaHcKHTe OTBOpH. Toa 
nOKa)l(YBa neKa HfHHM6pHTHTe npeTe)l(HO ce npo6uBaHH HH3 KpHcTanec
THTe CTeHH Ha CpnCKO-MaKenOHCKaTa Maca, O,nHOCHO, on rpaHH'fHHTe 
,nenOBH Ha HCTaTa co Bap,napcKaTa 30Ha. 

H fHHM6pHTHTe HMaaT CHTHO oop<l>HpcKa-nop<l>HpoKnaCTlI'fHa 
cTpyuypa, CO BeJIH'fHHa Ha <l>eHOKpHCTanHTe ,no 3-4 MM, npenCTaBeHH 

BOrJJaBHO Oll nnamOlmaCH (20 110 30%), CCUHlUHH (1l0 10%) H KBapu (1l0 
10%) H CTaKno. nOMamcy ce 3aCTaneHiI xopH6nenaTa, 6HOTlITOT, H ayruTOT. 
n06HHTe MHHepanll BO HrHHM6pHTHTe BO PYllHHOT peOH Ha py,nHHKOT 
,[(06peBO ce caMO peJUtKTHO CO'fYBaHI1, 6Hllejirn TaMY HrRHM6pHTHTe ce 
npomlmlTH311paHI1 H xHllpOTepManHO npOMeHeTH-aprnn HTH3UpaHH H 
anynapH311paHH (CTOJAI-IOB, P., PALlOBHK, H., 1974). OCHoBH3Ta Maca Ha 
HfHHM6pHTHTe e craxneCTa. no cOCTaB ce llaUHTH-aHlle3JITH co opeOll BO 
KBapunaTHTH, lllTO ce fnena on xeMHCKHTe aH3.nH3H KOII ce npHKa)f(aHH Ha 
Ta6en3Ta 6p. 6. 

CaHH.D.HHCKH llanHTH-KBapunaTHTH ce HaotaaT BO BHll Ha nOManH 
cy6BynxaHcKH Tena KaKO npoooH BO f ope On l1WaHHTe HrHI1M6pHTH. Bo 
30HaTa 3,nPaB'fH KaMeH Kaj c. illn eroBo, BO BynxaHoreHo-cellHMeHTHaTa 
cepHja If nOHajyroHcTOIC Ha C. ,[(06peBO BO cepHjara Ha naUHTCKHTe HfHHM
6PHTH (Kane n o nonaTOQHTe Ha UMCAPU, 1956) CaHI1.IlHHCKHOT ,nall,HTCKH 
HeK ja np06HBa H pYllHaTa )!CHua 1 Oll onOBO-UHHXOBOTO HaotaJJHllITe 
,[(o6peBo. 

CaHHllHHcKHOT naUHT e CBe)Ka KpynHonop<l>J1pCKa CTeHa co xonox
pHcTaneCTa CTPYKTYPa. <l>eHOKpHCTanHTe ce npenCTaBeHH c{) caHHllHH H 
nnarHOKnac Imja roneMHHa.nocTHfHYBa H no 3 CM, a ooeHHTe MHHepanH ce 
npenCTaBeHH co HllHOMOp<l>HH ICpHCTanH Ha 6HOTHT H xopH6neHna. Xe
MHCKHOT COCTaB Ha OBHe KapnH e rrpHKa)l(aH Ha Ta6enaTa 6 (aHanH3a 5). 
CaHHllHHcKHTe,nauHTH H npHnataaT Ha KpajoT Ha BTopan BynxaHcKa <l>33a. 

Karamata, Stojanov, 
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XopH6neH,Ila 6HOTHTCKTITe aH,Ile3HTH 0,Il JIOKMHOCTa )l(ryPH - C. 
CaK}'nHua - C. cI>HnI1flOBIlH, BO 6JTH3lrna Ha U;PHH BpB ce CBe>KH BYJIXaHCKH 
CTeHM co nopqmpcKa CTpYKTYpa. Ce HaOraaT H3nl1eHH BO BYJlKaHOce.Illl
MeHTHara cepHja liMaaT ClIBa ,Il0 TeMMO CHBa 60ja OCHOBHaTa Maca HM e 
CHTHOKpHCTaJIeCTa n JIarl10KnaCOT e aH,IleJH1f co 30 - 50% An, a CO,Ilp)KH H 
Q>eHOKPHCTaJII1 Ha xopH6JIeH,na, 6HOTHT H rrOMaJIKY ayraT. OCHOBHaTa Maca 
Ha MeCTa e XKnOKpHCTaneCTa XeMHCKHOT COCTaD Ha OBHe aH.n;e3HTH MOJKe 
,na ce BH.D,}I o,n 3Hamt3ara 6p. 6 (Ta6ena 6). YllITe aUTopHTe MJ1JAJIKOBMK, H., 
nElllHK, .n., 1956, YO'lHJIe ,neKa OBHe aH,ne3HTH 3a paJJIHKa O,Il ,Ilpynue HMaaT 
HaTpHCKH KapaKTep (aKepI1TCKH TI1D Ha MarMa) no ruTO ce Pa3JU1 KYBaaT 0,Il 
ClITe .n;pyrH aH,Ile3HTH BO OBaa 06naCT KOI1 ce o,n KaJIHCKH TI1fl. HanpaaeHa e 
e,IlHa HJOTnOCn aHaJIH3a co KJAr MeTO,IlaO,Il CTpaHa Ha (JIHJIOB on C o4>Hja) 
Koja DOKa)Ka ,neKa ce rHe 16 ± 2 MIIJlHOHH ro.IlllHH crapH H npnnaraaT Ha 
TperaTa BynKaHcKa 4>a38. 

BYJlKaHCKHTe 6pe'll1 ce MaCHBHO3aCTaneHH BO 3an3.IlHHOr H jY)KHHOT 
,neJI Ha TepeHoT Ha 3neToBcKo-KpaToBcKara 06JIaCT. npeKY HHE ce Haor aaT 
BH,Ile3UTCKH (,Il3IlHT-aH,Ile3HTcKH) HrHHM6pHTn H ayrHT-JIa6pa.n0pCKHTe 
aH,Ile3nTH. BynKaHcKHTe 6pe'lH ce HaOraar nOMery JIBa reHK1-1 XOPH30HTH 
0,Il MJIa,Il11 ropHO nmlOueHCKH-DneI1CTOueHCKH 6HrpOlIHTl-f BapOBHHUH co 
e,IleMHtIHa 4>aYHa (no B. TEMKOBA). BHrpOBHTHTe BapOBHHUH Ha MeCTa ce 
3341aTeHH co OD3.IlH33UHja THe H DPHnaraar H3 TpeTaTa BYJIKaHCKa 4la3a 
KaKO H BHlle3HTCKHTe J.lrHHM6pHTH. 

A H,Ile3HTCKl1re HrHKM6pHTH ce MaCHBHH BYJIKaHCKH CTeliK co JIH
TOKnaCTH'IHa TeKcrypa 11 nop4>HpcKa crpyxrypa (nop4>npOlCJTaCTH'lHa) H 
CraKJIeCTa OCHOBHa MaC8. RrHHM6pHTCKHOT KapaKTep ce rne,na o,n JT.HTOK
naCTH'lHara TeKcTYPa, BO Koja n HTOKJIaCTH o,n aH,ne3HrH (npere)l(Ho) ce 
npHcyTHH H npeKY 50% 4leHOKpMCTaJIM 'IeCTO IicxprueKH BO OBHe eTeHH ce 
nJIarHOKJIaCH, aM41u60JIH, nHpOKceHH H 6HOTHT, KaKO H KBapIl xoj Ha MeCTa 
ce 3roJIeMYBa H ,no 10%. 

AyrHT-JTa6pa.n0pCKHTe aHlle3HTH ce nOMJIa,IlM O,Il npeTXOAHHre 6H
,nejKH JIe)KaT npeKY HHB, O,nHOCHO npeK}' To$>BHTe XOH ce HaOraaT nOMery 
HHB. Bo Jana,IlMnOT llen Ha BYJIXaHCKaTa 06JIacr Ha MHory MeCTa ce YTBp.ne
HH ayrHT-na6pa.nopCKlIre aHlle3HTH H3nHeHJ.I H npexy aH,IleJUTCKHTe Byn
KaHCKH 6pe'lH U HeoreHHTe cellHMeHTH, Da DOp3.IlH roa rH CMeTaMe 3a 
HajMna,IlH BynKaHcKH creHH BO 06JTaCTa Toa ce CHTHO DOp4>HPCKH synKaH
CKH creHH co ret-tHO CHBa 6oja, CBelKH H MaCHBHH. CTpYKTypaTa no,Il 
MHKpOCKOn e nop41HpcKa co rpaxHTCKa OCHOBHa Maca llnarnoKnaCOT e 
JIa6p3.Ilop (MapHK, JI., 1952) a rnaseH GoeH MHHepaJI e ayrnroT, HO CO,nP
)KaT H xopH6neH,Ila H 6110THT. X eMHCKHor cocraB Ha oBHe KapnH e npHlCa
x<aH BO Ta6enaTa 6 (aHaJIH3a 7) H THe npnnataaT Ha '1eTSpTaTa BynKaHcKa 

4laJa 
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6a3aJIT TpaXHaHJle3H 
TAIiEJIA 6: XEMMCKM COCTAB HA OLtIiPAHH DYJ1KAIICKH CTEI-lJ1 On PEOHOT 

ce Jla.ueHH Ha llHjarpKPATOBO - 3J1EIOBO 

2 3 4 5 6 7 

SiOl 63 .04 59.22 59.30 61. 40 59.64 59.54 53.38 
TiOl 0.82 0.50 0.63 0.65 0. 58 0. 95 1.04 
AbO, 16.24 17.16 17.10 15.50 17.46 18.22 20. 10 
FIl2O, 4.35 5.10 4.52 4.28 3.66 3.69 4.26 
FeO 1.25 1.46 2.10 2.38 2.70 1.05 1.39 
MoO 1.10 0.11 0.21 . 0.21 0.09 0. 12 0.18 
MgO 2.50 2.59 1.61 1.15 2.51 2.60 2.93 
C.aO 2.95 5.00 5.32 4.90 4.61 3.50 7.05 
Na20 3)0 3.42 3.65 3. 65 3.57 4.25 3.19 
K20 4.00 2.83 2.70 2.85 3.1 8 :t35 3.72 
R20~ 0.20 0.20 0.17 0.2 1 0.17 0.44 0.35 
SOl 1.3 1 1.30 0.73 0.64 
NO+ 1.10 1.42 1.21 1.06 1.09 0.72 0.96 
NO' 0.30 1.19 0.04 0.04 0.36 0.05 0.99 

99.85 100.20 99.89 99.52 100.35 100.48 100. 18 

1. A-MI\lH6onckO·6HOTHTCKH aH,[{e3HT OJl3JleTOBCKa PeKa (neTKOBHK H JlP., 1982) 
2. AMIj)K60J1CKH 8KIle3HT OJl 3J1eTOBCK8 Peu 

(H3BeWTaj HYllJ1eapRor HHcnrryra lieorpan. 1968) 

3. JIaUHTCKH HntHM6pHT 0):1 JI06pe80 (CTOjsH08 H lip., ) 974) 
4 . .llaI.\HTCKH HrHHM6pHT O):l.llO.6pcBO (CToj aHoB H ):Ip., 1974) 
5. CaHHIDIHcKH ):I8UHT 0):1 KpCT - .ll06pcBo (nClIlrepKoBcKH H lip., 1959) 
6. X opIl6neIUla-ayrHT-6HOTHTCKH all):leJHT on Eap6apeBo (,UyMYPU3HOB H Jlp., 1969) 
7. AyrHT-J1a6pa):l0pCKH 3HAe3HT 0):1 KHCeJlH'IKH nOTOK - Map'lHHO 

(ileHIJepK08CKH H JlP., 1962) 


fIETPOXEMHCKHKAPAKTFPHCTItKl1 SA BYJIKAHCKHTE CTEHH 

XeMHCKHOT COCTaB Ra OBHe CTeRH e npHKa>KaH BO Ta6enaTa 6p. 6 BO 

Koja ce JJ.a.n.eIDI caMO OJl6paHH xeMHCKH aHaJJ.HJH H Toa BO HajroJIeM 6poj Ha 

CJJ}"IaH OJl cesepHHOT JleJJ, Kane Jlocera He 6ea spweHH JleTaJIHH HCDmYBa

l-b3. 

K JIaCH«pHKaIlHjaTa Ha CTeHlfTe e H3spweHa Ha OCHOBa Ha TAe Jl}Ija
rpaMoT (Total alcali silica diagram) KOj e DpF1Ka>KaH Ha CJI.,8 H KOj BO OCHOBa 

ce 3aCHOBysa Ha O)J.HOCOT DOMery COJlp>Kl1HaTa Ha Si02 H BKynHara KOJIWlH
Ha Ha a.TIKa..1IH.l1Te (~O + N20). OJl JlHjarpaMOT ce rJIe,na Jlexa H3jroJIeMHOT 

6poj Ha aHaJJH3H OJl BYJIKaHCKHTe CTeHH naf'au BO rpaHH'IHOTO, npeoJlHO, 
nOJlpa"lje Ha aH,ne3HTH-TpaXW3HJle3HTH, a caMO nOMaJI 6poj ce JIO[lHpaHH so 
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6a3aJIT TpaXHaHJleJHTCKOTO n one. TpaXHTHTe 0.11 Eaj,nOBue ce HaotaaT (He 
ce Jl3.lleHH H.a .IlHjarpaMOT) BO TpaxHTCKOTO-TpaXHJlauHTCKOTO none. 
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en. 8. Knacl1<f1HKSu.Hja 118 BynKaHCKIITe CTeHH Oll PYIlHHOT peOH KpaTOBO-3neTOBO BP3 OCHOB8 
HS TAC IlHjarpBMoT (Lo Bas ct aI, 1986) 1. BynKBllcKH CTetiH Oil PYJlJll1K 3mITOBO 2. BynK8HcKH 
CTeHH Oil nOTerOT Map'IHHO-nnBBI1UB·UJneroBo 3. BynK311cKH CTeHH Oll J3 .!len H3 peOIlOT 

B YJUCaHCKHTe CTeHH all 3neroBcKo-I<paToBcKaTa 06naCT npellCTasy
Baal .IlH4lepeHJlHjaTH Ha rpaHOllHopHTCKO-MOHUOHHTCKa (npeTe:lKHO) 110 
KBapu- MOHUOHHTCKa MarMa, Mety KOI1 1l0MHHHp aaT BynKaHcKH eKCTpYlHll
HH CTeHH, KOH ce cna60 JlI-14lepeHlJ,Hp aHH Oll KHCeJIH }IHTep Me.rnljapHH BO 
npaseu H3 n06a3H'fHH (na6pa;nop-aynlTCKH aHlle3HTH) BO 3aspmHaTa 4la3a 
Ha BynxaHcKaTa 3KTHliHOCT. Bo MaJIH KOnH'fHHH ce n pHcyrHH H cy6BynxaH
CtcH CTeHH npeTCTaBeHH co caH./lHHCKH JlaUHTH (KBapUnanlTH), BepojarHO 
nop3.llH cna6an epOJlHp3HOCT Ha CTeHHTe all BynKaHCKOTO HMBO. 
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IlpeTe)!(}{o K3nKO-3nKaJIHHo-r K3p3KTep Ha BynK3HcKHTe CTeHH ce 

fnena on npHnO.>KeHHTe JUfjarpaM;-l (A<t>M H Na20-K20-CaO ) Ra cn. 9., Bp3 

OCHOBa Ha nOnaTOI..{HTe on xeMHcKHTe aHaJIH3H Ha (CTOJAHOB, P., H CfPA<I>H· 

MOBCKH, T., 1990). 
Ilon3Tol..{HTe 3a nHToreoxeMHjaTa Ha BYJ1lcaHcKHTe CTeHM BO OBaa 

06naCT nOCTojaT caMO 3a HCTO'fHHOT nen Ha 06naCTa (AJ-ITOHOBuK, A., 

<I>HmmOBHK, B., 1977) H n ononHenf co HawH H3jROOH nOnaTOI..{H npe3eHTH

p aHH BO rry6J1HK3mlj3Ta H3 (crOJAHOB, P., H CEPA<I>HMOBCKH, T ., 1990) Ha 

reonowKHoT KOHrpec BO O xpH.ll. IIopanH 3H3'l3joT Ha n HTOreOXeMHCKlITe 

HcnHTYB3H>3 KOMnJIeTHH HcmrrYBalb3 Ha By nK3HcKHTe CTeHH on nenaTa 

06n3CT ce Heonxon HH. 

On n Hjarp3MoT TAC (Cn. 8) MO)l(e na ce BH,!:{H neK3 6110THT XOPH

6neHna 3Hne3HTMT6 on n po3ra <i>aJa no COCTaB My onronapaaT Ha TpaXHaH

ne3HTHTe. DH;nejlht n o rope HaBenOBMe neKaJi TpaXHTHTe on c. EajnoBl..{e ce 

nOCTapH BYJlJ(aHCKlt CTeHH, MO){(e na ce 3aKnY'fH ,neKa nO'IeTHHOT BYJlJ(3HH

3aM BO OBaa 06naCT HMaJJ TpaXHTClGr- TpaXHaH,lre3HTCKH KapaKTep (KaJJKO

aJJKaJJHa MafMa). 

..~~12 '.' . 
/'-'". _........ . ....-


Cn. 9. A<I>M H NS20-K20-CaO AHjsrpaMH Ja BYJlKSHCKHTe CTeHH OJ{ pynHHoT peoH K paToBo
3neroBo 1. DYJlkBHCKH eTeHH O,ll PYJlHHICOT3nCToBo2. BynKaHcICH eTellH OA nOTeroTMap'IHIIO
-nn811Hua-UlneroBo 3. BynKaHcKH CTeHHon J3 Jren Ha peoHoT 4. BYJlk8lrCKH CTeHH on norerOT 
JJe30BO-PUTaBHUH-naHTenej 

.D.aI..{}fTO-aH,ne3IITCKHTe HrHHM6pHTH on BTOp aTa By nKaHcKa <i>aJa 
HMaaT HopMaJJHa 3J1J(aJJHOCT H .llaUMTO-aH.lle3HTCKH COCTaB BO OH He .llenOBH 
Kane He ce 3a<i>3TeHIt co H3KHa,llHH H3MeHM (npOnHnHTHJ3nHj a H XI:f.llPO
TepM3J1HH n pOMeHH) KaKO WTO e Ha n pHMep cnY'l3j BO .D.06peBcKHOT py,neH 
peOH Kane HfHHM6p HTHTe ce anrepHC3HH H ,nenyMHO npOMeHeTH (a.nyna
pHJHpaHH H aprHnHTH3HpaHH). C aHHAHHCKlITe .ll3I..{HTH KaKO cy6BynK3H
CKH Tena-np o60H BO .na.I..{HTCKlITe HrHHM6pHTH HMa3T CnM'lHH xeMHCKH 
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Cn. 10 reonolllKB Kapn 
2. IiHOTHTCKo-ayrHTCKH 
MeHTHH 6pe'lH, S. 
8. CTpaTHcjlHKYBaHH 
rnHHUH H 
XooI116oe:HII81-aVIIltTc:KO-15H 
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Cn. 10 rConolllK8 1C8pTa Ha peOHOT KpaTOBO - 3JlCTOBO (MHjanKoBHK H JIp. 1971) 1. AnynIlYM, 
2. BHOTHTCKo-ayrHTCKH 8I1JIeJHTH, 3. AyrHTcKo-6HOTHCKH 8HJleJHTH, 4. BynK8I-IQreHo-ceJIH' 
MellTHH 6pe'!H, 5. XHJIPOKsapUl1TIf, 6. JlaltHTOaHJIeJHTH, 7. AyrHTCKo-na6pa)10pCKH 8H)1e3HTH, 
8. CTp8THcjll1xyoaHH rycjloBH H HrHI1M6pHTH 0)1 .IlBLtHT08H)1e3HTCICH COCTa&, 9. IlHTYMHH03HH 
r nHHUH H ncco'!HHUH, 10. UpoeHH Tycjl.m neco'!HHUH, onanH3HpaJIH Ty ljlOBH H 6pe'!H, Ii. 
X opH6peHJl8-ayrHTCKO-6HOTHTCKH aHJIC3HTH, 12. XopH6J1CIf)18 aJHle3HTH, 13. HrHHM6pHTCKH 
onanH3HpaHH 6pe'!H, 14. K OHr noMcp aTH, ryljl03HH necO'lHHUH H nBnOPItH. 15. KBapUMoHUOHHT 
nop!f>Hp H, 16. rnm~eHH KOHrJlOMepaTH'IHH neco'!HHUH, ry!f>HH necO'!IIHlli1 II 6PC'!H, 17. 
HrHHM6pHTH OJI JIauHTCKH COCTaR, 18. SHOTHT-XOp Il6nell.ll8 BIIJle3HTH. 19. KOllr.1l0MepaTH, 
necO'lHHUH, JlanOpUH H sapOBHHUH, 2O.J(oHrnOMep8TH, neCO'!IIHltH H sapoBHHUH, 21. ra6po, 
22. XnopHTCKo-cePHltHTCKH WKPHJlUH H !f>HnHTH, 23. BynKaHcKH uellTap , 24. CexYIlJIapeH 
Bymc8HcKH ueHT'Bp co npaoUH Ha Te'!CH>C tlB Jlaoa, 25. BynKaHclCH lIeK co npaBW1 HB Te'!el~ Ha 
naoa, 26. DCTaTOK Ha npeTeH Ha lCaJUlepa, 27. il03HTHOH8 npCTell8CTa CTPYKrypa, 28. H er'BTHDlla 
npCTeHaCT3 CTp ylCTypa, 29. YTDPJICtl3 rpallHlla, 30. EP0311BH8 Hnll TCICToHcKo-epo3H8HB 
rpaHHua, 31. rp3HHua HB H3JlllCH BYJlKOHHT, 32. rpaHHU8 113 HHTPY3HOHO MarMaTCKO Teno, 33. 
PaceJI.1I1 CTpYXTYPH OJ! npo pe.!\, 34. Pace)1HH CTPYKTYPH OJ! OTOP pCJI. 
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oc06eHOCTH KaKO11 AaUHTcKHTe HrHHM6pHTH. KOH ce nopaHo HCKpRcTamr
3HpaHJ..t. CTapocTa Ha caH~IAnHCJ(HTe AalUiTH He e °TO\)HO Ae<imHJ.lpaHa 

T peTaTa H 'IeTBpT3Ta <l>33a Itt 06<1>3K8aT BynK8HCKIfTe CTeHH BO 3anaA
HHOT H jY)KHHOT Aen Ha 06n8CTa CTBopeHH BO HeoreHO BpeMe, CO nO'leTHO 
<l>opMHp8tbe Ha BynKaHoceAHMeHTHaTa cepHja nocne cpeAeH MHoueH na AO 
KpajoT Ha HeoreH. 

4eTpBpTaTa <l>a3a ce onHeCYBa Aa CTB3p3FbeTO H J13nHB3tbeTO Ha 
aynrr- na6p3Jl.OpCKHTe 3HAeJHTH KOH H onronapaaT Ha KpajoT Ha BYJll(aH

CKaTa aKTHBHOCT. 
OA reonOWKaTa KapTa CJl. 7 K8KO H MOpq,OCTPYKTYPH8Ta KapTa (HJpa

60TeHa on T. CEPM>HMOBCIOI, 1990, cn. 10) MO)Ke n a ce BHAH jacHa p33ffilKa 
nOMety Ha'HlHOT Ha nojaByn8tbe tU BynKaHCKHTe CTeHH Oll HCTO'lHHOT, OA 
OHHe BO 33n8J1}lHOT H jY)KHHOT nen H3 BynK3HcKaTa 06JTacT. BY1U<8HCKHTe 
CTeHH BO HCTO"lHUOT neJl ce cTIlapaHH npel<)' MeTaMopq,HHTe CTemf Ha 

CpncKo-M3KenoHcKHoT M3CHB, AoneKa 80 JananHIiOT H jY)KH110T nen npeKy 
ce,qHMeHTHTe Ha BapnapcKaTa 30Ha IIpBIITe ce on ueHTp3JTeH nm co jacHo 

HJpa3eHH Mopq,onOWKH CTPYKTYPll rrpeTcTaBeHII co MHory6pojHH nYJlKaH
CKH KynH H KpaTepH, cTBapaHu BO BpeMeTO nOMery OJluroueH ITa ce no 

cpeneH MHOueH. Bo OBOj AeJl ce HaotaaT 0PY.D,HernTe )1<HJlHH CTpyKTy pH CO 
OJlOBHO UUHKosa (cpe6peHa) pyna Ae6eJlHH8T8 u3 BynKaHCKUTe CTeHH 
H3HecYBa AO Ii npeKY 500 M. Bo 3an8JlHHOT AeJi BynK3HcKIrre n aBH H 6pe"lH 
ce cTBopeHH s.nOJl)K nYKHan1HCKHTe mrmm co CeBepOJ8D3Jl.HO npOTeraJ-be. 
KaKO H BnOn)K nOnpe'lH~ITe nYKHaTHHH Ha OBOj n paBen. BynKaHcKHTe 
CTpyKTypH HMaaT nOApyr KapaKTep, He ce Mopq,onOWI<H TaKa H3pa3eHH, 
KaKO BO J.ICTO'lHHOT Aen. H THe ce CO nOHI1CKil H3nOJl.lKeHH rpe6eHH BO KOH 
ce cMeHynaaT H3JlHBH H8 JlaBH H CenHMeHTH. 

3an8JlHO OA 3neTOBCKo-KpaTOBCKaTa BYJlKaHCKa 06J1aCT, Ha MHOry 
MeCTa, BO BapAapCKaTa 30Ha ce HaotaaT nOMaJTH Jl3J1111lH Ha aJTK.aJTHH 
(neYIUITCKI1) 6aJaJTTH. THe celi3J1HBaHH Ha npeCe'tIIWTaTa Ha H8JlOJDKHHre 
H nOnpe"lHHTe paCeAHH IDlHIDf, 'leCTO BO pa6HHTe .ne.noBIl H.a HeoreHHTe 

CenHMeHTHH 6aceHIt (KOTJlHHH). OBHe CTeHH ce nocnenHHTe ro.!lHHH 
AeTanHO neTponowKH HJY'leHH OA CBEllIHI1KOBA, E., H .!lp. 1986) H on 
(KOIUlOBA H .!lp., 1987). Tile HMaaT MHoueHcKo-nmroueHcKa CTapocT. 

I)YlUIM - OOPODIlOJICKA IlYJIKAlICKA OIiJlACT 

OBaa 06J1aCT, .laKO e penanrBHO MaJTa, e noce6Ho HHTep ecHa 6H.QejKH 
BO Hea II BO BpcKa co ollOj MarMarnJ3M ce HaotaT 3Ha'iajHH MHHepaJIlfJaUHH 
Ha 6axap H 3naTO a KOH no KOJlli'i HHHTe ce lIaj roneMH BO nOApa'ljeTo Ha 
TepUMepHHoT MarMarn3aM Ha AHHap H.!lHTe-Bap.!lapCKaTa 30Ha H CMM. 
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Cn. 11 MopljIHocTpynYP 
1990) 1. AnyBHYM, 2 Pe'!HI 
JIaTHTH, aH,[Ie3HTH HKB8PU 
rpaHHTH, 10.CepneHTHHH1 
ja, 13. MHKaWHCTH, 14. rHI 
0,[1 BTOP pen. 17. PaceJlHH 
BynKaHCKH ueHTap, 20. By 
npCTeHaCTa cTpYJITYPa·no 
E-llaMjaHcKH MOI(, B-mTHI 
rpa6eH 
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Cn. II MOP(~HOCTpYKTyplia upra !fa peOliOT IiY'IHM-JlaMjali-liopoB llon (CepaIJlHMoDCKH, 
1990) 1. A n yuH)'M. 2. PC'IHa repaca, 3. npOJT)'BHyM. 4. n mlouelfcKo-KaapTepHH cellHMCHTH, S. 
JlaTKTH, aHIle:JHTH H ltB8punaTHTH, 6. nHpoKnacTHTH. 7. naneoreH IJIJ1HIlI. 8. KpeJleH IjlJ1HllJ, 9. 
rpamrrH,10. CepneHTHHHTH, 11. Kap60IfantTH-CK8pHOBH? ,12. mKpHJ1tcTo-Kap60Harna cePH
ja, 13. MHKaIllHCTH. 14. rllajceBH. 15. PaceMH CTpyXT)'PH on npB pe.a, 16. PaceJlIfH CTpYICTYPH 
on BTOP pe.a, 17. PacelllfH CTPYKTypH Oil TPeT pell, 18. DYJ1KaHCKH uelITap, 19. CeKyHltapeH 
BynuHcKH ueHTap, 20. BynKaHcltH lIeK, 21. OCTOTOK on DuaTpCIlIcli npCTeH Ha Kan;nepa, 22
npCTeH8CTa cTpYlCTYpa-n03HTHBIla, 23. npcTeuacn CTpyxTypa-l~eraTHBHa, A-SY'IHMCKH 6noK, 
S-llaMj3}JCKH 6noK, B-WTHncKH 6noK, r-p8./l0BHIlIKH MOK, Jl-P3JlOBHIlIKH rpa6eH, E-nuaBH'fKH 
rpa6eH 



paMKJ1Te Ha npOY'IYBal-beTO Ha HaotaJIH.WTeTO EY'lHM H DO paMKHTe Ha 
reOJIOWKOTO Kapnrpal-be BO Mepxa 1:100 000, HO oocTojaT H noce6HH 

neTponoWKH CTy.uHH (MAJEP. 1958., CTOJAHOB H CEPM>HMOBCKH. 1990). 

nETPOJlOUIKI1 KAPAIITEPHCTHKH HA BYJ1KAIICKHTECTElIH 

Bo paMKHTe Ha OBOj nperne.o. iCe 6J.f.uaT OnHllJaHJ.f rnaBHHTe THnODH 
Ha BYnKaHCKHTe CTeHH KOH ce nojaDysaaT BO onaa 06JI3CT. 
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TepUl1epHHOT BYJIKaHmaM BO OBaa 06JIaCT ce npoTera (npocTHpa) BO 

rpaHH'lHHTe .D.eJIOBH Ha EY"IHMCKHOT 6JIOK (CMM) H BO Bap.D.apCKaTa 30Ha 

Ha nOBpw HHa 0.0. npeKY 50 KM2. Ce COCTOH npeTe:>KHO 0.0. JIaTHTH H KBapUJIa
THTH, nOToa O.D. TPaXHTl1 H TpaXl1.D,aWITH H TpaXUpHOJIHTH, KaKO H MaJIH 
nojaBH Ha amc3..llHH 6a3aJITH (11oKBa) 3an3.D.HO 0.0. EY'I IIM ( CJI. 11). 

Bo EY'IHMCKHOT 6JIOK, O.D,HOCHO, BO MeTaMop$HHTe CTeHlf 0.0. npeKaM
6pl1CKa It naJIeOJojcKa cTapoCT, ce HaotaaT aH.o.e3HTOJIaTHTH H JIaTHTH, KaKO 

H .o.ajKoBH Ha rpaHO.o.HOpHT OOp$HpHTH (U.eHTpaJIHO TeJIO H BpWHIIK). 
AH.o.e:3HTo-JIaTHTHTe H JIaTHTHTe ce npe.D.CTaBeHH co Cy6BYJIK3HCKI1 TeJIa 

BO BH.D. Ha HeKOSH BO '11111 p a6Fll'l .o.eJIOSH ce Haota nopctmpcKa MHHepaJIIUa
IJ.J1ja Ha 6aKap. 

Tpe6a .o.a ce HCTaKHe .o.eKa OKOJIY rJIaBHHTe np060H BO EY'lI1M ce 

HaotaaT H HeKOJIKy nOManH Cy 6BYJIK3HCKH TeJIa CeaepHO 0.0. Py.o.HHKOT 

EY'IIIM 80 MeTaMOp$HHTe CTeHIi ce HaotaaT HeKOJIKY .o.ajKoBH O.D. TpaXHpH

OJIHTH H TOa Ha no.o.pa'ljeTo Ha U PHH BpB, KOWeBO H KaJIOneTpOBIJ.H. 
HajrOJIeM .D.eJI 0.0. BYJIKaHCKJUe CTeHH BO OBaa 06aJICT ce HaotaaT BO 

Bap.o.apCKaTa 30Ha H BO rpaHH'JHOTO n o.o.pa'lje Ha HCTaTa co EY'lHMCKHOT 

6nOK, Kane ao nO.D.JIOraTa ce HaotaaT cepneHTHHH3HpaHH YJITpa6aJHTH 

B.o.OJ):>K TeKTOHCKHTe CTPYKTYPH co ceBep03ana.o.HO npOTeral-be. 
Bo .o.eJIOT Ha 06JIaCTa Koj My npHnata Ha Bap.o.apcKaTa 30Ha ce HaotaaT 

noroJIeMH MaCH Ha BYJIKaHCKH CTeHH, Mety KOH .D.OMHHHpaaT JIaTIlTHTe H 
KB3PUJI3THTHTe, a BO rpaH H"tHOTO no.o.pa'lje ce nojaBYBaaT YWTe H aH.D.e:3H

TH ():{aMjaH) H TpaXHTH (monyp KanHHa). nOKpaj mJIHBHTe Ha BymcaH

CKHTe CTeHH B.o.OJI:>K p ace.uHHTe JIHHHH BO Bap.uapcKaTa 30Ha ce rJIe.uaaT H 

SYJIKaHCKH CTpyKTYPI1 0.0. ueHTpaJleH nm KOH ce H3pa3eHH npeKy noroJIeM 

6poj Ha BYJIKaHCKH KyITI1 H BYJIKaHCKH OTBOPH, pacnope.ueHH npeTe:>KHO BO 
ceBep03ana.D.eH npasen, n OTOa BO npaBeu ceBep -jyr, a MeCTHMH'IHO H noo

p e'lHO Ha OBHe .D.Ba npaBIJ.a BYJIKaHCKHTe CTeHH BO rpaHH"tHOTO no.o.paqje 

nOMety .IlB3Ta 6JIOKa "teCTO rH np06HBaaT yJITpa6a3H'I HH CTeHH H nanaof'e
HHTe ce.o.HMeHTH, a BO caMaTa Bap.uapcKa 30Ha rft np061maaT H npeKpHBaaT 
Kpe):{HHTe ce.D.HMeHTHH CTeHH. 

BYJIKaHcKHTe CTeHH o.u OBaa DO.!lpa'lje ee npoy'lyBaHH BOrnaBHO DO 
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BynKal:lcKlue CTeHIf OA IiY'lHM-OOpOB)l.OnCKaTa 06nacT ce cna60 AlI.
<j>epeHlO-IpaHI1, DlTO ce rne)l.a OA npHnO)KeHllOT TAC AlljarpaM (cJI.12). THe 
ce rp}'TTHpaaT BO TpH )l.eJIa Ha AHjarpaMOT. 

HajroJIeMMOT 6poj Ha xeMHCKH aHanH311paHH BynxaHltTll ce JIOUHpa
HH BO noneTO Ha cy6anxaJlHH CTeHH: TpaXHaHAe3HTH (JIannll) H TpaXlUla
UHTH (KDapunaTHTH) 3a KOH ce nOBp33HH H PYAHIHe MllliepaJIHJauml. 
IIoToa no KOnH'IHHa ce 3aCTaneHH KaJIKOaJIKaJIHlUe CTeHH BO DoneTO Ha 
TpaxHTHTe, a DOCJIe)l.HHTe ce nojaBynaaT DO noneTO Ha TpaXHpHOJ1lITHTe. 
Tpe6a )l.a ce H3nOMeHe )l.eK3 HaKO co T AC KnaCII<j>HKauHjaTa ce )l.061-1eHH 
O)l.peAeHH Ha3HBH 3a KapnHTe Hue OB)l.e BO OBOj Tpy)l. cenaK Ike rH KOpHCTH
Me )l.ocera Boo6H'IaeHi-fTe HMHHul 3a CTeH ltTe Ha OBaa DOnpa'lje. 
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CJl.12. KJlaCH!fJHKaUltj a H3 BYJlK3ltCKHTe CTeHH on PYIIIIHOT peOH Ii}"lt1M-JlaMjal+-fiopooJlon 
Bpl OCHona ltD TAC JlHjarpnM (L.c Ball el ai, 1986) 1. JIanrnrr 011 EY'tl1Mj 2. Tpa:ut-pItOJllfTH 011 
UPFlH BPB H KanOmrrpOBl\Hj 3. TpaxHTH H narnTH 011 IlIonyp. 4. llaTHTlI H KnapUnaTifTH 0.11 
JlnMjaH-EopOB.I10nCKH 6JlOK 

AHAe3HTH-TpaXHaHAeJHTH ce HaotaaT SO ueHTpaJIHOTO TenO Ha PY.ll
HHKOT IiY'IHM, nOTOa DO IiOPOB .LJ:on H Ha nHHHjaTa .LJ:aMjaH-IIeTpa.ITHua H 
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en. 13. A-f-M i Na2o-to-CaO Jl}IjarpaMH 3a 8ynKaHcKHTe CTelm OIl pynHHoT peOH 
I)Y'l}lM-.!laMjal~liopo8 .!lon 1. naTRTll 011 6Y'lHM; 2. T paxl1 PHOntfTH on ~PHH Bpo H Kanone-r· 
POBUH; 3. TpaxHTH H n3THTH OIl illonyp 4. JTaTHTH H KBBPUJTaTHTH OJl.!lBMjaH-liop08IlOJTCKHOT 
6noK 

KBapunaTHTHTe ce 6m1CKJI no COCTaB co rope onHwaHHTe CTeH H, co 
13a palJ1HKa lllTO co.nplKar H MaJlH KOnH'lHHH Ha KBapu, a WTO ce rJle.na BO 
3roneMeHaTa Co.nplKHHa Ha Si02. Ce HaotaaT BO .nonHHaTa sa ManeHCKa 
peKa Kaj IlJ.In38 Tene H IIno'1a H Kaj Crapa LJeCMa, KaKO H BO OICOnHHa13 Ha 
EpeCT H .np. ce 3a6e.nelKYBa lleKa co.nplKHHaTa Ha NCbO e HelUTO noroneMa 
HJlH 6apeM npH6JlHlKHO e.lnfaKBa co K10 BO OBHe cTeHH, no WTO ce pa3nH
KysaaT Oll CHTe .npyrH SYJIKaHCICH CTeHH BO OBaa 06nacT BO KOH ceKoram 
KID e 3HaTHO nOBHCOK o.n Na10 (Ta6ena 7). IlojaBYSaH:.eTo Ha BynKaHcKH 
CTeHH co HaTJ>HCKH KapalCTep ceKaKo lIMa MeTanoreHTCKO 3Ha'leHHe, a 
noce6Ho 3a 6axapHoTo 0pYllHYBaH>e (.6pecT-EopOB .non). 
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Crapa t.IeCMa, Kane nf np06HBaaT ynTpa6aJH'UiHTe CTeHH H eoueHCKHTe 
ce.nHMeRTH. 06H'IHO ce 3act>aTeHH co nojaKH nOCJIa6H XH.IlpOTepManHH 
npOMeFrn. Toa ce CTeHH co KpymiOnopct>HpCKa CTpylCTypa CO lCpynHH HJlH
OMOPct>HH ct>eHOKpHCTaJIH o.n nnarHOKnaCH (25 .no 30%), xopH6neH.na H 
6HOTHT (.no 15%) peTKo nHpOKceH H caHH.nHH, KaKO aKuecopHH MHHepanH 
ce noj aBysaaT anaTHT Mar Henrr H OpTI1T. t.IecTO ce npOnlfJIHTli3HpaHH H 
XH.IlpOTepM3J1HO npOMeRenr (aprHnHTH3HpaHH, a.nynapHJHpaHH). OCHOB
HaTa Maca e HCICpHCTHnH3HpaHa. XeMHCKHOT COCT3B H3 OBHe CTeRH e .na.neH 
BO Ta6enaT3 7. 

•• 0 

Karamata, 

Si02 59,57 
TiOl 0,54 
AhO) 19,98 
FC10, 4,50 
FeO 2,28 
MnO 
MgO 1,95 
1'1&20 2,85 
K20 4,75 
1'20, 0.46 
CO2 0,03 
H20+ 1,23 
H2O' 0.43 

100,25 

http:xopH6neH.na
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TA£E1IA 7: XEMMCIGf COCTAB IfA OJlliPAI1I1 BYllKAI-tCKJ1 CTEl-II1 O.!l PYlUIJ10T 

PEOII 6Y1-i{1M-,llAMJAII-60POn .!lOll 


2 3 4 5 6 7 

Si02 59,57 61,58 57 ,59 61 ,49 58,54 58,46 70,37 
Ti02 0,54 0 ,24 0,68 0,36 0,52 0,58 0,36 
A120) 19,98 18,22 16,42 15,30 16,32 17.70 IS, 
Fe20) 4,50 4,67 2,96 5,26 6,06 3,50 I, 
FeO 2,28 1,60 1,58 1,44 1,29 0,97 0 ,39 
MnO 0, 11 0,15 0,08 0,09 0,04 
MgO 1,95 1,55 2,27 1,85 2,50 2,06 0,90 
Na20 2 ,85 2 ,87 4,70 5.00 4,64 5,30 3,80 
K20 4,75 4.50 6,57 3,55 4,48 6.36 5,50 
P20~ 0.46 0,24 0,36 0,27 0,34 0,30 0,15 
CO2 0,03 0.09 
H20 + 1,23 0,90 2,48 2,34 1,56 1,72 I ,l l 
H2O' 0.43 0.38 0.08 0.74 0,08 0,08 0,06 

100,25 100,51 99 .90 99,95 99,98 99,86 100,07 

L AIIJle:JHT Oll 6)"1HM (CTojallo8HK H f'YlClIKOBCKH, 1965) 
2. AHne:lIfT OA 6Y'lHM (CTojalloBHK Ii f'Y3CJlICOBCK .... 1965) 
3. Ksapunnnrr Oll IDonyp (.!lcIIKOBcKH H lip., 1983) 
4. KBapun8THT on naJ.\npHHIla-liopoB .!lon (.!lcIiKOBCKfi 11 liP., 1983) 
S. llann on DPW HHK-6Y'lHM (lleHKoBCx", ... np. , ]983) 
6. JIIlTHTIi OLl nCTpa.mUt8-0KOJJHH8 118 llJonyp (.!leMKoncKIf H.lip.. 1983) 
7. TpallHT)lHOnHT on KanonCTpoBUH (.nCIUOBCKH ... DP., 1983) 

TIanfTllTe ce Mety tlajpacnpoCTpaHenrre BY11.KaHCKW CTeHI1 BOrJlaBHO 
80 ll.enOT Oll. Bapll.apCKaTa 30Ra KaKO H BO rpaHH~HHTe ll.enOBIf co Ey
~HMC1(110T 6J10K. Toa ce CBe)l<H cseTno CHao 060eHI1 nop<t>upCKIi CTeHH co 
xonOKpl1CTaJJecTo nopqmpcKa crpYKTYpa H CHTH03PHO JlCKpIfCTaJTJt3J1paHa 
OCHOBa Maca TIJl3ntOKJlaCOT (aHll.e3HH) e 33CTaneH o.n 17 .no 23%, aM<t>1I60
JlOT Ii 6110THTOT o.n 12 .no 17%, CaHH.D.lfHOT co 2.n0 12% H OCHOBHa Maca 56 
.no 66%. XeMHcKHOT COCTaB Ha JJanfnrre e na.n.eH BO Ta6enaTa 6p. 7. THe ce 
pa3mocysaaT 0.[( OCTaHanlTe CTeKR no BHCOKaTa C011p)f(J.tAa Ha anKaJIl1H 
(npeKY 10%) co 59 110 60% Ha Si02, n o WTO ce pa3J1HKyuaaT on rpaxHpHo
JTHTJ.rre so Ey'tHMCKHOT 6J10k, KOH HMaar 3HaTHO nOBUCOK Si02 (oKony 65 
,no 70%) H KOH ce Cy63JT)(aJIHH. 

TpaXHpllOJJI1THTe ce npe.ncTaBem·t co najKoBH BO MeraMop<t>Hl1Te 
CTeHH Ha B~IIMCKHOT 6J111l<, Ha UPHIi BPB 11 oKony Hero. Toa ce CBe)f(H 
6eJlO 060eHH cy6BY11.KaHCKH CTeHH co nop<t>l1pcKa CTpYKTYPa Bo CI-ITH03p
HecTaTa O~AOBHa Maca (OKOny 65%) BO Koja ce nojaBYBa Ii npl1MapeH KBapu 



I 

peJl.OT Ha TpaxHTH H n OKHcenH TpaxHpHonJ.tTH. OJl. cnOMeHaTHTe BynKaH
CKH CTeHH npBHTe TpH rpynH ce HaotaaT BO BapJl.apCKaTa 30Ha H BO nOMaJl 

06eM BO EY'lHMCKHOT 6noK, JlOneKa 'leTBpTaTa rpyna ce Haota HCKny'l HBO 
BO EY'lHMCKHOT 6noK. 

0Jl. TAC Jl.HjarpaMoT ce rneJl.a neKa cy6anKaJJHIITe BynKaHCKH CTeHH 
0Jl. npaaaTa H BTOpaTa rpyna ce cJJa60 JlH4>epeHuupaHH. Pa3JJHK3Ta e caMO 
BO Toa WTO KBapnJIaTHTIITe HMaaT HeWTO DOBHCOK Si02. Opy.o.HYBaH>aTa Ha 
6axap ce nOBp3aHH co cy6a.nKaJIHl1Te BynKaHcKH CTeRH BO bY'lHM H OKonH
RaTa (EYHapOHK) DOToa DO EOpOB )J;on H Il3Jl.apHHua BaKBH CTeHH ce 
HaotaaT H Kaj EpeCT H nOMery IlHnaa Tene H Ilno"la, KaKO H nOMety IIHnaB 
Tene H CTapa 'iecMa 

Bp3 OCHOBa Ha HJBpWeHMTe HJOTODCKH HcnHTYBaH>3 (KIArMeTona 
HarrpaaeHM DO na60paTopMjaTa Ha AxaneMl-ljaTa H3 HaYKlrre Ha EpMeHuja 
DO EpeBaH) .o.06HeHH ce CnenHlITe CTapOCTH: BO PYJl.IDIKOT EY'lHM Tp axHaH
neJI<fT on I 4>aJa (npHMepoK 6p. 1) 27.5 MJinH. ron. H II 4>a3a (npHMepoK 6p. 
2) 24.9 MJUI. ron. (oBaa paJnHKa MO)l(e na 6HJl.e H KaKO nOcneJl}fua Ha 
rrorpewrcaTa Ha MeTOJl.aTa). BepojaTHo OBHe Jl.Be HcnHTYBaHH BynKaHcKH 
CTeHM KORce H Jl.BeTe TpaxwaHJle3IITU ce OJl n06nJ.tCKa CTapOCT. BYJIKaHCKa
Ta CTeHa 0.0. BPWHHK DOKa)l(a HeTO TaKa 6nHcKa CTapoCT 0Jl. 26.4 MHn. roa 
3a KBapUJ13THTOT OJl TIHnaa Tene e Jl06HeHa cnpoCT 0Jl. 24.7 MHn roAlIHH. 
TpaXHaHJl.e3HTHTe H KBapunaTHTHTe 0.0. E)"lHM-EopoB.o.oncKaTa 06JJaCT ee 
C03.[J.aBaHH cnpeMa Toa BO ropeH onHroueH-noneH MHOueH. 0.0. JJaHfTHTe 
KOH ce jaBysaaT KaKO np060H HU3 xpeJlaT3130 BapJl.apCKaTa 30Ha Kaj TpeCKa
BH'IKa 1.fyxa H np. nocera He ce npaBeHH CT3POCHM 3HaJlH3H. 

H 
Jl.enOBH Ha OBaa I 

BynKaHcKH CTeHI 
0Jl. TyKa Me 

KapaKTep Ha Byn 
6H e BO BpCKa H 
C03naBaHH. 

a 

Ha OCOroBi 
eKH CTeHH ce no 
.o.on)l(HH3 nOBeKe 
rpaHHua BYJIKal 
npeTe)l(HO ce noj 
npOTeraH>e (CJI. 1 
on 260°, KaKO H p 
OcOroBO BO npm 
KaHCKHTe CTeHH 
KynH H najKoBH, 
A.,1963). 

BynKaHcKH 
np06HBaaT Dane 
MaTCKH CTeHH, Kl 
CTeHH OJl. ropHoe 
BH ()J;eBe EaHp), 
aHne3HTO-naTHTI 
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ce H30t33T 4>eHoKpHCTaJlH H3 C3HImHH, 3 peTKO H H3 nJIarHOKJI3C (2 Jl.0 9%) 
H PeJlHKTH Ha xopH6J1eHJl.a H 6uonfT. KaKo aKuecopHH MHHepaJlH ce 
nojaBYBaaT an3THT H c4>eH. XeMl1CKUOT COCTaB Ha OBHe CTeHH e npHXalKaH 
Ha Ta6enaTa 7 co aHaJl"HJaTa 6p. 7. OBHe CTelrn BO T AC Jl.HjarpaMoT namaT 
BO noneTO Ha TpaxHTHTe H P~IOJlHTHTe, OJlHOCHO BO rpaHl1'lHOTO [Jone 
nOMety OBHe nOJIHH>a 

omrrfH KAPAKTEPHCTMKH HA BYJ1KAHCKHTE CTEI-IH 

Bp3 OCHOBa Ha xeMHCKHOT COCTaB Ha BYJ'lKaHCKHTe CTeHH 0Jl. EY'lHM
EOpOBJl.OnCKaTa 06naCT (fa6ena 7), MO)l(e Jl.a ce 3aKny'IH. Jl.eKa BynxaHCKI1Te 
CTeHl{ HMaaT KaJlKO-aJllCaJleH Jl.0 KHcen KapaKTep (Jl}f0PHTCKI1-MOHUO
HHTCKa HHTepMeJl.Hj apHa Jl.O rpaHOCI1eHHTCK3 nOKHcen3 MarMa). 

OJl. Jl.OceraWHHTe HaWH HcnHTYBaH>a BO OBaa 06JJaCT JlojJl.OBMe Jl.0 
nOJl.aTOUH Jl.eKa nocTojar 'leTHpH rpynH Ha BYJIKaHCKH CTeHH H Toa: cy6aJl
KaJlHH 0Jl. penOT Ha aHne3HT-TpaXHaHne3HTHTe H KBapnnaTHTH; anKanHU 0Jl. 

Karamata, Stojanov 

Ha MeCTa ce 

pOBUM) HMaaT 
9Jl npeTXOJl.HO 
CTeHU. 

YWTe eJl.H 
JaJITH (JIOKBa) 

http:HHTepMeJl.Hj
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Tpe6a lla ce HanOMeHe lleKa nOMery cy6aJlKaJ1HHTe BYJ11(aHCKH eTeHH 
Ha MeCTa ce 3a6eJ1e)l(yoa 3roJ1eMynaJ-be Ha COllp)f(11HaTa Ha Nal O. Koja e 
HeWTO nOBHCOKa Oil COllp)f(HHaTa Ha K 20 BO EY'HlM. EOpOB )l;OJ1 (fIa.napHH
ua). EpeCT (EpeCTOBa1.JKH TIOTOK). nHJ1aB Tene H BO OKOJ1HHaTa Ha monyp. 
CMeTaMe lleKa nojaBYBalbeTO Ha BYJ1KaHCKH CTeHH co H3pa31HO KaJ1HCKH 
KapaKTep. 6H MO)f(eJ10 lla HMa 3Haqelbe 3a MeTMoreHI1jara Ha nopqlHpCKHTe 
HaotaJ1HWTa Ha 6aKap BO OBOj perHOH. 

JIaTHTcKIITe CTeHll KOH 1l0MHHHpaaT BO 06J1acTa Ha aJ1KaJJHHTe CTeHH 
co 3HaTHO DOBHCOKa CO,llpXlIHa Ra K10 O,ll Na20 H Ha BKynHH aJIKaJ1HH a 
npH Toa HCTa COllPXHHa Ha Cn02 KaKO H npeTXOIlHO O[llfWaHHTe CTeHH. 

TprumpHOJ1HTHTe H TpaXl1.llaUHTI1Te (UpHH BpB, KOilleBO, KaJ10neT
pOBUH) HMaaT jacHo KMJ1CKB KapaKTep H 3HaTHO nOBHeOK COllP)f(aj Ha SiO'l 
911 npeTXOJlHO OIIHillaHHTe rpynH Ha cy6MKanHH H MKa.nH~f BynKaHCKH 
CTeH H.. 

YWTe ellHa 3Ha1.JjHa oc06eHOCT e nojaDyoaJ-beTO Ha MaKanHUTe 6a
3aJ1TH (J101CBa) Ha nOnpe'lHllTe CTpyKTypH BO ceBep03ananHme OoollHH 
lleJ10Blf Ha OBaa 06J1.aCT, a Ha caMaTa rpaHHua DOMety .IlBaTa 6J10Ka. OBHe 
BYMaHCKH CTeHH ce CMeTaaT 3a HajMJ1alUi. 

Oil TyKa MO)f(e llace 3aKJ1Y1.JH, noce6HO no 3J1KaJIIilHTe, 6UMO,llMHHOT 
KapaKTep Ha BYJ1KaHCKHTe CTeHH Oil EY1.Jl<rM-EopOBllOJ1CKaTa 06J1aCT MO)f(e
6H e BO BpCKa H co pa3J1H1.JHHOT COCTaB Ha cpYHllaMeHTOT BO KOj ce THe 
C03llaDaHH. 

OCOrODO-IiECHA KOEHllA (CACA-TOPAHHUA) 

Ha Ocorono-EecHa K06HJ1a (Caca-TopaHHua) TepUHepHJ1Te BYJ1KaH
CKH CTeHH ce nojasYBaar BO ellHa 30Ra eo ceBep03anaaHO DpOTeraJ-be, Ha 
,llOJDKHHa nOBeKe Oil 100 KM Ha .IlBeTe crpaHH Oil MaKelloHcKo-EyrapcKara 
rpaHHUa. BYJ1KaHCKHTe CTeHR BO Caca - TOpaHH'IKaTa 30Ha (OeoroBo) 
npere)f(HO ce nojasYB3ar BO BHll Ra H3110J1)f(eHH llajKoBH co ceBepo3ananHO 
npOTeralbe (CJ1. 14), Haj'lecTo co lle6eJ1HHa,ll0 50 M H aJHMYT Ha npoTeralbe 
Oil 260°, KaKO H peTKH )f(H"IHH TeJ1a H llajKoBH co HanpelfHo opoTeraFbe. Oll 
O COroBO BO n paseu Ha E ecHa K06HJ1a (OcoroBo-JIyxe-KapaMaHm~a) ByJ1
KaHCKHTe CTeHH ce n peTCTaBeHH co mlpOKJ1aCTHTH ()l;eBe EaHp) BynKaHcKH 
KYOH H llajKoBH. MeKOBH H )l(JlUH (KJJHCHK, M.• MH'IHK, R, MapTHHoBHK, 
A.,1963). 

BYJ1KaHCKme CTeHH Ha TepCHHTe Ha OcoroBo-EecHa Ko61ma rn 
npo6HBaaT nMeo30jcKHIc H PHcpej-KaM6pHCKHTC MeTaMoPCPHH H Mar
MaTCKH CTCHH, KaKO H .llpyrH CTeHH HJ1H ce HaotaaT npeKY ce,D.HMeHTHHTe 
CTeHH Oll ropHoeoUCHCKaTa CTapOCT•• npC.llCTaseHH cc co llaUHTCKH Tycpo
BH ()l;CBC E aHp), co llaUHTH, KBapUJ1aTHTH H PHOJ1HTH, TpaXHaHlle3HTH, 
aHlleJHTO-J1aTHTH H COCCMa peTKH )l(HUH Ha J1aMnopqlHpH (TopaHHua). 

http:3aKJ1Y1.JH
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ac.1 (no M. AncKC3I1AP08 1992) 1. Anyn~IYM. 2. 
rnHHH, necoUH H necO'lHHUH. 3. )laUl1TH H aH.!le3HTH, 4. KoapunaTHTH H pHom1Tl1, 5. 
rpalmTOH.!lH, 6. KBapurpacjlHTH'IIIH WKPHJlUH. 7. AM~lI'60JlCKH WKPHJtUH H MeTa6a3HTH, 8. 
An6HT-enH.!lOT-XJI0PHTCKH WKpH.1UH. 9. cJ)Jll1W. necO'lHHUH, rJlHHUH H aneBpomrT11. 10. 
MepMcpH·UHTlOnHHH, 11. nOpcjlHpOH.!lHH rHajcesH, 12. TpaKacTH rHajceBH, 13. AMcjlH6omrT11, 

H HeTO 14. MHKawHCTH. 
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On npyrara CTpaHa Ha rpaHHQaTa, Ha OcOroBO, EyrapCK11Te reon03H 
(ApHaynoBa H PajKoB, 1971. XaPKOBCKa, 1979, 1981) HCTHTe CTeHH rH 
OnpenHne KaKO CHTHO nopq,HpcKH JleneHIITI1, l!JT0 My o,nrOBapaaT Ha 
JlaQHTHTe, KpynHonopq,HpCKH JleJleHHTH Ha KBapunanrnITe, a 113}lBojynaaT 
H PHOJIHTH H naTHT-aH,D.e3HT nopq,l1plL 

Co OBOj Mar MaTH3aM nOBp3aHil ce HsjroneMHTe Haotam-IWTa Ha 
OJlOBO H UHHK Ha OBa nonpa'fje. 

JlE11>OrPA<l>CKJ1 KAPAKTEI'H CTIIIGf 

Ha nonpaqjeTo Ha JIYKe-KHcenHua .oaUHTHTe ce np OTeraaT o.n Cynej
MaHHua KOH jyr o-HcTOK BO rrpaBeu Ha Ocorono. )J.auHTHTe KaKO q,eHOKpH~ 
TaJTH co.np)l(aT nJiarHOKJlaC (37% An-KOMflOHeHTa), MaJTKY opToKnac, KBapu, 
6HOTHT H aMq,H60n. OCHOBHaTa Maca e xonOXpHCTaJleCra .no XFIflOKpItCTa
neCTa co OCTaTOUH 0.0 CTaKno. O.n axuecop HIITe MJ-UiepaJIH ce cnoMeHynaaT 
anaTHT, cq,eH H I.{HPKOH, a on ceKYH.IlapHI1Te CepHUHT, XJIOPHT, KaonHHCKa 
MaTepHja, Kap60HaTH H MeTanH'LHH MHHepanH. 

KsapunaTHTHTe Ha OBa nonpa'fje ce YTup.neHH BO H3BOPl-1WHI-10T .nen 
Ha JIY'fKa PeKa H KynpHHa lla,nHHa BO BH)l Ha .najKoBl1 1-1 Ha CaMap H 
C ynejMaHHua BO BHlI, Ha najKoBH H H3nHB~1 (CaMap H U puopHja) np eKy 
SYJIKaHOce.llHMeHTHHTe CTeIDf. HMaaT KpynHo nopq,HpCKa CTpyKTypa co 
q,eHOKpHCTaJIH Aa ca:HH.IlHH H nnarHOKnac (35 ,no 40% An), ..eCTO co 
ceKyH,napHH MHHepaJIl1, KaKO H q,eHoKpHCTaJIH Ha aMq,Hfion, nopeTKO ay
rHT. AKuecopHHTe MlmepaJIH KaKO H Kaj .oaUHTHTe ce npe,ncTaBeHH co 
cePeH H UHpKOH. OBHe CTeHH co.o,p)f(aT H ceKYH.IlapHH MeTaJIH'IHH MHHepa
nH. 

Ha r pa,neWKa tIYKa ceBep03an~HO o,n KpHBa I1anaHKa ce KOHCTaTH
paHH XHaJTOaH,neJHTH BO BIQ Ha HeKOBH H H3J1l"lBH, npeKy ropHO DJIlioueH
CKHTe CenHMeHTH. T He CTeH H ce co nopq,HpCKa-BHTpoq,l-1pCKa CTpYKTYpa H 
co q,eHOKpHCT3nH Ha nJIanfOKnac (37% An) 6HOTHT, aMq,1f60n H ayrHT, a 
aKuecopHH ce 3naTHT H UHpKOH. 

Bo Caca-TOpaHWiKaTa JOHa (OcOroBO) nOMHHFlpaaT BYJIKaHCKHTe 
CTeHH co .naUHTCKH H KBapunaTHTcKH COCTaB o,n xHnoa6HcaneH H cy6BYJl
KaHCKH H}IBO. 1. IlEHUEPKOnCKH (1965) cnoMeHYBa Ii nOCTOeJ-be Ha MHKpO
KBapunHopHTH H MHKpo-rpaHO.LJ.HOpHTH. 

J];aUHTHTe HMaaT nopq,l1pcKa xonoKpHcTanecTa cTpyrrrypa co oKony 
30% q,eAOKpHCTaJIH: Ha 3H.neJHH (5 .no 16%). KBapu (2 .no 3%) H MaJIKY 
opTolmac H 60eHH Ml{Hep aJIH (13 .no 20%) KOH ce BOrnaBHO 3aMeHeTH co 
enH)lOT, XJlOPHT Ii Kap60H3THa MaTepHja A H,neJHHHTe ce 30HapHH nocna
60 linH nojaKo npOMeHeTH. OCHOBHara Maca e npeTCTaBeHa co oKon y 70% 
H HCTO TaKa e npOMeHeTa {HJll1THJHpaHa, CepHUHTI13HpaHa, DJ1POq,HJIHTIi
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3HpaHa). DA aKuecopHHTe MHHepaJIH cO,Ilp )l(aT anaTliT, UHPKOH, c<1leH H 

MarHeTHT, 1<3KO H MeTaJIH'IHH MHHepaJIH (nHpHT, XaJIXOnHpHT, c<1laJIepHT. 

raJIemlT, 6apHT HAP.). 
KBapunaTHTHTe BO cnOMeHaraTa 30Ra ce Haj'lecrH creHM. Ce nojaBY

BaaT BO BHA Ha H3AOn)l(eHH AajKoBH co IUlJIOMeTapcKH AHMeH3HH. Toa ce 
Kpyn HO nop<1llipCKH creHH co KpynHH <1leHOKpHCTaJIHH '1eCTO ,IlBOjHHUH Ha 

caHMlU1H, aHAeJHH H 60eHH MHHepaJIH (6Hornr aM<1lH60Jl, perKo H aYrHT) 

KOH ce caMO PeJIHKTHO cO'lysaHH 6HAejKH H KBapIlJlarHTHTe, K3XO H .naIlH

THTe, ce n pODlUTHTH311paHH H nojaKo HJlH DOCJJa60 H3MeHern CTeHH. 

CaHH.[lHHOT (5 AO 6 CM) e cse)l(, peTKO COAP)I(H Kap60HaTHa MaTepHja, 

XJIOPHT H enHAOT BepojaTHo on 3aMeHerHTe npeTXOllHO ytenoneHH MHHe

PaJIH o.n caHH,nHHOT. C aHH.[lHHOT HMa MaJl aroJl Ha OnTH'!KH OCKH 3a 

pa3JlHKa OA OpTOKJIaCOT so AaUHTHTe. TIJIarHOKn3CHTe ce 30HapHH H ce 
3a<1laTeHH CO pa3J1.H'IeH HHTeH3HTeT Ha XI'I!I.pOTepMaJIHlf npOMeHH, KaKO H 

OCHOBHara Maca Koja e n pe.nCTaBeHa CO 40 .11.0 60%. ni COAP)l(aT HCTJiTe 

ceK)'H.D.apHH H axllecopHH MHHepaJIH KaKO H AaUIIHlTe, KaKO H oprHT KOj e 
KOHcTaTHpaH Kaj KBapUJIanITHTe. 

llpeoAHH CTeHH OA KBapunaTHTM BO PHOJIHTH oe KOHcraTHpaHH Ha 

nOBeKe MeCTa Ha DCOroBO. TaKBH CTeHM ce cnoMeHyBaaT Kaj Kapayn3Ta 

CeKHpHua Ha HallJaTa crpaHa (co 3rOJIeMeHa COAP)l(HHa Ha Si02). fI OBHe 

CTeHH ce npOmfJIHTH3HpaHlI H XH.[lpOTepMaJIHO npOMeHeTH. ApHay.nosa, 

P., (1973) CMera .D.eKa pnOJIHTHTe ce AHt1lepeHUHjaTH Ha AeJIeHHT-nOp np

CKaTa (anaMe1THcxa) MarMa 

Bo nO.D.pa'!jeTo PyeH-Caca-COKon KBapUJIaTHHrre ce nojasYBaaT BO 

BH.D. Ha .najKoBH. Toa ce MCTO TaKa npOnHJlliTli311paHH H XHAPOTepMaJIHO 

npOMeHeTH CTeHM. OA npHJIO)l(eHaTa Ta6ena Ha XeMHCKH aHaJIH3H (Ta6eJIa 

8) ce rne,na neKa Toa ce THnU'!HH KaJIKO-aJIKaJIHH HHTepMeAHjapHH CTeHH 

co npH6nH)I(HO nOAe,[lHaxoB KOJIH'IHHCKH OllHOC Ha OKCH.[lHTe H Toa: 

N220:~O:Cao . 
B YJlK3HCK1ITe CTeHH 0.11. repeHlrre K03ja P eK8 R CSIDba Pel<a ce 

BOrJIaBHO npeTCTaBeHH co .D.aUHTH H KBapunaTHTH. 11 Ha OBOj TepeH Byn

KaHCKHTe CTeHH ce npOnHJIHTH3HpaHH II xH.D.P0repMaJlHO npoMeHern. 
IJoKpaj seKe ODHllJ3HHle ceKyHAapHH MHHepaJIH, OBHe CTeHH HCTO TaKa 

co.np)l(aT H PYllHH MHHepanH KaKO llJTO ce: nI.fPHT, raneHHT, c<1l3JIepIiT, 
MeCTHMH'I.HO XaJIKODHPHT H TparoBH Ha uepycHT, aHrJIe3HT H MaJIaXHT. 0.11. 

Ta6enaTa ce rneAa .D.eKa .D.aUllTHTe, KBapUJIaTHTI1Te H TpaXHaHAeJllTHTe ce 

creHH BO KOH COAp)I(HHaTa Ha ~O e 3Ha'fHTenHO nOBHCOKa 0.11. N~O llJTO rH 

CBpCTyBa BO KaJIHCKaTa rpyna 
Tp3XHaHAeJHTHTe (JIarHTOaH.D.eJHTH) ce noj asYBaaT BO DIf.D. Ha nOMa

JlH Tena OA Cy6BYJllCaHCKO-BYJlKaHCKO HHBO BO C aco-TOpaHH'lKaT3 30Ha M DO 

Hej3HHHoT JaIJa.neH 060.D.eH Aen. HMa3r nop<1lHpCK'a cTpYKTYpa (nOCHTHO-

SiOz 67.20 
Ti02 0.38 
AhO) 15.28 
Fe2D3 2.96 
FeO 1.12 
MnO 0.21 
MgO 1.30 
CaO 3.36 
Nal<) 3.20 
KlO 2.95 
1'l0, 0.26 
H10+ 1.40 
H10- 0.05 
CO2 

99.67 

1. Kaaplll 
2. XHjanc 
3. CaHHlI 
4. TpaxHl 
5. Kaapu; 
6. PHO])H' 

7. JlaMnp 

flaMnO) 

Epno H Kaj 1 
nopcllHpCK3 C 
pHcr anHTe B 

AKuecopHH 

KBapunaTHTJoi 
xeMHCKa 3H~ 

HarpHcKH K3 

http:H10-0.05
http:060.D.eH
http:MeCTHMH'I.HO
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3pHeCTO nopqmpCKa) H co nocJIs60 HJIH non06po HCKpHCTaJIH3HpaHa OC
HOSHa Maca Koj a e MHKpOJIHTCKa H MHKpOTpaXHTCKa. ¢eHOKpHCTaJIl1Te (2 
no 3 MM) ce OJl 30HapeH aHne3HH, caHH}lHH, 6HOTHT, ayrnT H MpK03eJIeHa 
xopH6JIeHna. AKUecopHH MHHepaJIH ce anaTHT, CQ>eH H UHpKOH. XeMHcKH 
ce pa3JIHKYBaaT on KBap UJIaTHTHTe no nOHHCKaTa COnp )l(HHa H3 Si02 Koja ce 
JlBH)I(H n OMety 57 Ii 69%, nOnenHaKBa Hml HCTa KOJll f1lHHa Ha Na20 cnpeM3 
C aO H nOBHCOKa COLlP)l(HHa Ha K20 (Ta6eJIa 8). CmNHl1 CTeHH ce YTBpne
HH Ha OcOroBO BO f1euoBcKH MaaJIa BO EyrapHja (APIIAYllOnA, 1972). 

TAEEJlA 8: XEMMCIGI COCTAB HA OllliPAffiI BYIrKAHCKH CTEllli O)l30HATA 
ocoronO·liECHA K06HJIA 

2 3 4 5 6 7 

Si02 67 .20 66.08 66.38 65.00 66.30 73 .75 48.44 
Ti02 0.38 0.54 0.31 0.48 -0.47 0.20 3.60 
A120) 15.28 16.23 15.57 15.80 16. 15 13.25 12 .74 
Fe20) 2.96 1.37 2.79 3.30 0.75 1.40 12.53 
FeO 1.12 1.S4 1. 47 J.10 2.05 0.07 3.30 
MnO 0.21 0.08 0. 18 0.05 0.32 0.26 0.21 
MgO 1.30 0.27 2. 14 1.S 1 1.S1 0.31 3.74 
CaO 3.36 3.60 2.20 2.15 2.78 0. 12 6.46 
Na20 3.20 2.30 1.30 3.44 3.45 6.70 4.50 
K20 2.95 5.55 3.86 4.72 3.65 7.80 0.60 
1'l03 0.26 0.24 0. 17 0.18 0.38 0.10 0.47 
R20+ 1.40 2.41 0.32 2.05 2.05 2.00 3.19 
H20 0.05 0.15 J.18 0.40 0.05 0.07 0.47 
CO2 2.50 

99 .67 100.38 100.47 100. 18 99 .91 100.08 100.25 

1. KBapWlanlT on CBI1H.l1 PCKa (topteBI1K, B., 1973) 
2. X l1janoaHlle3HT on i panernKa l{ YKa (XpHCTOB, 1969) 
3. CaHHnJofHcKH nOUI1T on COKon (neI4ueplCo8ckH, 1965) 
4. TpaxH3Hne3HT on CBHIb8 PCKO (topteB~II(, 1973) 
5. KBaPUJlaTMT,pHonau~ on i oneMa PeKO (topteollK, 1973) 
6. PHOJIHT on neTposa PeKo (A nekCOHAPOaa, 1m) 
7. JlOMTlpoljlup on T opomlU3 CneliuepKoBcKH, 1965) 

JIaMnop<l>HpH ce nojaSYBaaT BO BHJl Ha DOMaJIH )l(HUH Kaj C penHO 
EpJlO 11 Kaj T opaHuua. Toa ce TeMHOCllBO, MpKO 060eHI1 OTeHH CO CHTHO 
nop <l>HpCKa CTpYKTYpa H co CTaKJIeCTa MlfXpOJl11TCKa OCHOBHa Maca. ¢ eHOK
pHCTaJl11Te BO HI1D ce n peJlCTaSeHH co n HpOKceH aM4>n60JI H 6Honn. 
AKUecopHH MHHCPaJIl1 ce aoan-IT, c4>eH Ii UHpKOH. IToMJIaJlH ce OJl 
KBapUJIaTIiTHTe 6H.nej~H JIaMDop<l>HpHTe rn npo6HBaaT. On n pHJIO)l(eHaTa 
xeMHCK8 aHaJIH3a (Ta6eJIa 8) ce rJIena neKa ce Toa 6a.3H'fHH CTeHH co 
H8TPHCKH KapaKTep. 

http:CBI1H.l1
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I<JIACHct>HKAUl1.JA HA BYflKAJ lCKHTE CTEHH 

C~fTHO' nO'p<llHpCKIITe neneHHTH R KpynHcncp<llHpCKHTe neneHRTJ1 

H3 OCCroBC BC EyrapHja, KO'H K3j Hac C)lrooapaaT Ha )lartI1TH H KB3plln3THTH 

cn APJIAYllOBA (1974) H XAPK08CKA (1979, 1981) ce c.npe,neHlf K3XC )leneHH· 

ru, a cncpell KnacH<IlHK311J1j3Ta Ha STRECKEISEN (1967) ro)lJ1Ha Tca ce 

K3JJHCKH CTeHH cO' n O'roneM3 KO'nwurn3 H3 BK)'ITHJITe 3nK3JJHH H nO'BHCO'K3 

M3rneJHj3JlHO'CT Kaj KpyrrHO'nO'p<llHpCKHTe )leneHHTH (APHAYllOBA, P., 118A

HOB, P., 1972). THe CMeTa3T )leK3 nO''IeTH3T3 M3rM3 HMaJt3 3)l3MeJIHTCKH 

COCT3B. CO' )lJ1<1lepeHUl1j3UHj3Ta H3 O'Baa M3rM3 H3CTaH3Jle n3THTO'-3H)leJH

THTe (Tp3XM3HJleJHTHTe) 0'11 e)lHa CTpaHa H )leneHHTHTe PHOJIHTl-ITe O)l 

)lpyra cTp3Ha 

10 

• 

6 

\ ' 
\ 
\ 
\ 
\ 
\ 

O+---~~--~----~~-r~--~~~-T--'-----~\ 
35 40 so 55 60 15 

UL'~U"lK.I : IUleNI INIUMCDIANNI : KIStll 

Cn. 15. K1l8CH$HKruJHja Ha aynKBIICKHTeCTeHI1 OJl Cnco- TOpaHl1'1KaTa 30Ha Ha OCHosn HaTAC 
JlHjarpaMOT (Le Bas el aI, .l986) 1. TOpaHl1ua-CBCa 2 3anaJlCH o6oJl HB Cacn·TopoIDlUa 3. 
flYKe-KHcenHua 4. TIeTpOBa PCKa-llYPne5. PyeH·Caca,CoJ(on 6. JIar.mopIjlHp-TopaHlofUB 

TIcroneM 6pcj H3 xeMIfCKH aHaJIIIJH Ha 0YJJKaHCKHTe CTeHH O)l Caca

T CP3HHUa, rrpHJlO>KeHH BC T36en3T3 8, ce npHX3>K3HH H3 T AC JlHj3rp3MCT 

(cn. 15).011 MeTHCT ce rne)la lleKa HeruTc nOBexe c,n 50% cn aH3JlHJHpaHH· 

http:I<JIACHct>HKAUl1.JA
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Te CTeHH ce n pOeKTHpaaT BO DO.lJeTO Ha Jl,allIITHTe, TpaXHJlaUHTHTe 

(KBapU.lJaTIITH) H pHOmITH. ,l{pyrara nOJlOBHHa 0Jl, BYJIKaHCKHTe CTeHH ce 

npoeKTupa BO rpaHWfHlITe Jl,eJlOBH Ha DOJleTO Ha aHJl,e:nUlITe CO TpaxHaH

Jl,e:mTlITe (aHJl,e3HTO-JlaTIITHTe). CaMO e.!lHa xeMHCKH aHaJlH3UpaHa CTeHa 

H Toa JlaMnolf!Hp, a He BYJlKaHHT ce Haota BO nOJleTO Ha Tpaxl16aJaJlTHTe. 

OJl, CHTe Jl,ocera aHaJlH3HpaHH BYJlKaHCKH CTeHH 0Jl, Caco-T OpaHFRKan 

30Ha, caMO JlaMnop<i>upoT HMa HaTpHcKH ICapaKTep, Jl,Oll,eKa OCTaRaTHTe 

HMaaT KaJIHCKH Kap aKTep. 

BymcaHCKHTe CTeHH 0Jl, C aco-Top aHWI Kan 30Ha mrroreoxeMHcKH He 

ce Jl,eTaJIRO HCTpa)f{yaaHH, .nOJl,eICa HCnITe Ha OcOroBO 0Jl, Jl,pyraTa CTpaHa 

Ha rpaHHll.aTa, noce6Ho KpynHonop<i>HpCKfITe .neJleHHTH (KBapUJlaTHTH) 

nOK3JKyaaaT 3rOJleMeH co.np)f(aj Ha aKllecopHH MHHepaJiH H peTKH eJIeMeH

TH H TOa BO npa pell, Rh. CSt Th, Pb H IIp. (API-IAY,llODA, 1973). O nwTo 3eMeHO 

KOJIH'UfHaTa Ha peTKHTe 3eMjH BO ll,eJIeHHT noplf!upHTe e HHCKa 

f1EIl>OXfMM CKI1 OeOEM) m HA 8YJTKAHCKHTE CTElll1 

BP3 OCHOBa Ha xeMHCKlue aHaJlH3H Ha BYJlKaHCKIITe CTeHH 0Jl, C aco

TOp aHH'IKaTa 30Ha, KaKO H nowupOKO 0Jl, 30HaTa O coroBo-EeCHa K 06HJIa, 

MO)f{e lla ce Ka)f{e Jl,eKa THe ce npo.nyKT Ha HHTepMe.nHjapHa Jl,0 ICHcerra 

KaJI/(O-aJlKanHa MarMa (KBapIUlllopHTCKa-311aMeJIHTCxa-rpaHHTCKa co npeo

.IlH ICOH ,nH0PIITCKO-ClleHIITCKa). ,[(anH clITe rope HaBe.neHH .nH<i>epeHUHjaTH 

o o. 

. ,. : 
o " 

• -: . J, 

Cn. 16. A-F-M It N820-K1Q-CaO .IlltjarpBMH 33 BynK3HcKHTeCTeJlIt OA C3co-TopaHlt'lKBT3 30Ha 

nOTeKHYBaaT 0Jl, eJl,Ha OCHOBHa MarMa, JeaKO WTO HaBe.nYBa APHAy.uOBA, 
.nocera Kaj Hac He e YTBp.neHO. ,[(ocera He paCnOJIaraMe co CTpaTHTp3qx:KH. 

.. 
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O,nHOCHO, no,naTOllH 3a cTapocTa Ha noe,nI1HH THnOSH Ha BynKaHcKH CTeHH 
o,n enOMeHaTaTa 30Ha 

Oll npHnO)l(eHHOT A-F-M ,nl1jarpaM (CJT. 16) ce rnella ,neKa sYJTKaHCKH
Te CTeHH ee rpynHpaaT BO 6nH3HHaTa Ha A-F HBHuaTa BO nOJTeTO Ha 
KMXO-aJJKaJJHaTa cepHj a H Toa nOB eKe BO ,nOJTHaTa nOnOBl1Ha, OllHOCHO, 
n06JTH3y ,no KOMTIOHeHTaTa A, lUTO 3Ha'tH ,neKa CTeHHTe HMaaT cyanKaJJeH
-KMXo-anKaneH KapaKTep. Ha MeCTa BHCOKaTa eOllp)l(UHa Ha aJJKaJJHH, a 
noce6Ho Ha KaJJHYMOT MO)f(e,na 6Hlle KaKO pe3YJTTaT Ha HaXHa,nHOTO 060ra
TYBat-he eo OBOj eneMeHT. HHTepMe,nlijapHli oT ,no KHCeJI KapaKTep Ha OBHe 
CTeHH ce rne,na o,n COllp>KHHaTa Ha Si02 (fa6ena 8). noroJTeMHOT ,neJI Ha 
CTeHHTe ce npOeKTHpaaT BO cpe,nliwHHoT ,nena Ha A-F-M I(J1jarpaMoT 
(pyeH-Caca-CoKoJX). CaMo aHaJTJiJara o,n naMnop(llHpOr ce npOeKTHpa 6nH
3y ,no HBHuaTa NalO-CaO BO (Na10- K20-CaO) ,nlljarpaMoT. n06JTH3Y ,no 
HBHuaTa ~O- Na10 ce DpOeKTHpaaT nOKl1eeJIJITe BynKaHcKH CTeHH o,n 
JTOKaJTHOCTa JlYKe-K Hcemu.(a (KBapllJTaTlITHTe) H o,n IIerpoBa PeKa 11 ,n:ypne 
(KBapUJI3THTH-PHOJlHTH). 

CTAPOCT HA BYJlKAHCKI1TE CTEHM 

3a BpeMeTOHa COJnasafbe Ha BYJTKaHCKHTe CTeHH Ha OCOroBO DOCTD
j aT no,naIOUH H Toa 3a nO'IeTOKOT Ha BynxaHcKaTa aKTHBHOCT co npHcYCTBO 
Ha ,naUl1TCKH Ty¢OBH BO ropIDlTe llenOBH Ha ropeH eoueH. no no,naTOUHTe 
o,n XapKOBCKH (1981) BO ByrapHja, KaKO Ii Oll nOllaTOUHTe Ha neHuepKoBCKH 
(1965) BymcaHH3MoT 3anO'lHytla co ,naUMTCKHTe ry¢OBH npeKy ropHO eo
ueHCKHTe ce,nHMeHTH, npexy K01-1 ce HJJlJleHH CIITHO nop¢HpCKH neJIeHH
TH. KBapunanrrHTe r H np06HsaaT ce,nHMeHTMTe Oll llOJIHO omlroueHcKa 
CTapOCT BO nHjaHH'IKHOT nOTOK BO ByrapHj a, JeOH ce npOTeraaT I{ Ha 
TepHTopHjaTa Ha MaKenoHl1ja - Kaj ,/l.en'leBO. Ce,nI{MeHTHTe on nOJlHO 
01lHroueHcKa CTapOCT ce np06HeHH co fCPynHo nOP¢ HpCKflTe ,neneHHTH 
(ApHay,noBa, 1973). 

PacnonaraMe co MaJIKy reoxpoHonowKH no,naTOUH 3a CTapocTa Ha 
KBapunaTHTHTe o,n nOTKon 4 BO KOJja peKa, Ja KOI1 e ,n06HeHa crapocT o,n 25 
3 MHn. ro,nHHH co (KIAr MeTona). HCTO TaKa e HJDprueHo YWTe e,nHO 
o~pe.ayBaH>e Ha rpaXHaH,neJRTOT o,n nOTKon 950 BO rOJTeMa P eKa (pynHI1K 
Caca) H co HCTaTa MeTo,na e,n06HeHa cTapocT on 14 ± 3 MHn. ro,nHHH H WTO 
BO OCHOBa YKa)l(ysa Ha ,nOJTf BpeMeHCKH nepHO,n Ha MafMaTCKaTa aKTHBHOCT. 
O.llPe.ayBal-baTa ce H3BpWeHR Cll CTpaHa Ha JIHnoB BO na60paTopHme Ha 
BAH BO CO¢Hja. 

HajMna.nHTe sYJTKaHCKH CTeHH ce KOHcT3THpaHlI ceSep03aII.a,llHO o,n 
KpHBa nanaHKa Kaj rpa.nelllKa tIyKa, KOH ce 113JTHeHH npeKy f OPHO nm-tO
ueHCKHTe ceJJ.l{MeHTH a ollpe,neHH ce JeaKO Xl1anOaH,ne3HTH. 
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TEPUHEPHHOT DYJ1KAIIH3AM DO IY)f(HHTE }J.FJlODH HA Cl'YlM H 

BAP).lAPCI<ATA 30liA 


JyroHCTO'lHO O):{ EY'iHM Ha nmlfHHTe Ha Orpa)l(JleH Kaj ceno 11nOBH
ua-IIITYKa, nOManH Tena O):{ synkaHCKH cTeHH CO aH):{e3HTCKO-n3THTCKH 
COCTas ce YTBpneHH KaKO npo60H BO MeTaMop4>HHTe H MarMaTcKHTe CTeHH 
Ha CpncKo-MaKe):{OHCKaTa Maca HCTHTe xaj PH):{OT Bpo Kaj ceno HnOBHUa 
ce uenOCHO XHJ1pOTepManHO H3MeHeTH (an}'HHTH3J1paHH - cHnH4>HUHpa
HH). 

Kaj cTap ,llojpaH, Kaj nOKanHTeTOT Mp):{aja Ha MaKe):{OHCKO-rp'iliaTa 
rpaHHua BO rpaHH'IHHTe ):{enOBH Ha BapnapcKaTa 30Ha H CpnCKO- M aKe
):{OHCKaTa Maca ce KOHCTaTHpaHH BYJlKaHCKH CTeHH, nOManH ):{aj KoBH H 
)l(IIUl1, KaxO H BYnKaHCKH KYnH, Kaj ,llojpaHHc Ha rpqXaTa CTpaHa BO 
npH06ancKHOT ,Q"en Ha ,llojpaHcKoTO E3epo. .ll.oceraillHHTe H3y'iysaJ-ba Ha 
OBHe BynxaHcKl1 creHH KaKO Ha HawaTa TepHTOpHja, TaKa H Ha rp'lJ(a 
crpaHa yrBp):{Hja ):{eKa ce pa60TH 3a TpaXHTl1 (Mp):{aja) H 3a TpaXliTH H 
PHOmlTH (.ll.oj paHHC). CDOMeHaTHTe BynKaHcKH CTeHH j a np061'fBaaT Byn
KaHoreHo-cenl1MeHTHara cepHj a Ha rpaHH'iHIITe ):{enOBH Ha BapJlapCKaTa 
30Ha H CpncKo-MaxeJlOHCKara Maca no HamHTe asTOPH HnH U I1PKYM-PO
):{ODCKaTa 30Ha no rp'lKH aBTopH. 

Bo npo):{on)l(eHHe KOH 3anm BO 6nH3HHaTa Ha ceno CTojaKoso Kaj 
nOKamueTOT KopHja ce Haota eneH WTOK on rpaHO):{HopHT nop4>Hp, KaKO 
np060j HH3 MeTaMop4>HHTe CTeHH, 'IHja CTapOCT ):{ocera He e YTBp):{eHa, Koja 
no Hawe MHCneJ-be 6H MO)l(en Jla npeTCTaBYBa xHnoa6HcanHO Teno on 
TepUHepHa CTapoCT. MHKpOCKOnCKHOT OIIHC H xeMHCKHOT cOCTaB Ha OSHe 
CTeHH ce ):{aJleHH OJl MAJEP H KAPAMATA (1958). TpaxHTHTe O):{ MpJlaja 
neTponolliKH ce 06pa60TeHH O):{ MAJEP (1966) KaKO H on CTOJAHOD H 
CBEIIIlIMKOBA (1985), a on rpqKaTa CTpaHa O):{ flJ\HroC H np. (1978), KaKO H 
on MFJIHJlOJ-IHC (1972). CTapocra Ha TpaXHTHTe on M p):{aja co e):{Ha aHanH3a 
(KlAr MeTo):{a) e OnpeJleHa Ha 33 ± 5 MHJl. ronHHH (CTOJAHOB H CDEIllHH· 

KOSA, 1985). 
Ha rpqKaTa TepHTopHja jY)I(HO on EenacHua BO 30Han Ha CpncKo

M aKenOHCKaTa Maca KaKO H 110 HCTOIUUJOT Jlen Ha XanKI-I):{H'iKHOT nOJIYoc
TPOB ce YTBpneHH roneM 6poj Ha nOMaJTH WTOKOBH on KHTepMe):{HjapHH H 
KHcenH CTeHH O):{ TepUHepHa crapocT (Kokcl et al, 1975). Man 6poj O):{ mm 
HocaT nop4>HpcKa MHHepanH3aUHja Ha 6aKap, KaKO Kaj repaxapHjo, nOHTe
KepacHa, CKYPHec H ):{p. MarMaTcKHTe CTeHH ce npe):{CTaseHH co KSapUJlH
OpHT nop4>HpH, ):{HOPHT nop4>HpH, rpaH,Q"HOPHT nop4>HpH KaKO H ):{py r H 
cy6BynKaHcKH H synkaHcKH CTeHH. CTapOCTa Ha rpaHOJlHOpHTHTe Ha 
CTpaToHK e onpe):{eHa co KJAr MeTOJla Ha 29.6 MHn. ro):{HHU (IlAI1A,IJ,AKHc, 
1971). 

4 Geologica macedonica 
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llpOTera l-beTO Ha 30HaTa BO Koja ce pacnOpe./leHIf cnOMeHaTllTe WTO

KOB~I Ha MarMaTCKH CTeHM e C3-Bl • .no.neKa H3nOJl)KYB3I-beTo H3 norOJleMJ.1
OT 6poj Ha TeJlaTa e HopManHO Ha cnOMeHaTHOT npaBell. IToBeKeTo o.n HHB 

UMaaT KanHCKH KSpaJITep, HO HM3 H TaKBB BO KOH Na20 e nOSHCOK o.n K10, 
KaKO Ha npHMep BO BYJlKaHCKHTe CTeHH Kaj raBpa BO CeBepHJHe .llenOBH Ha 

30HaTa. TIo npeUHJHO COCTaBOT Ha MarMaTCKHTe WTOKOBH nocera He e 

Onpe.lleH, 6HnejKH THe ce npOmtnlfTJl311paHH H XH./lpOTepManHO HJMeHeTH. 

nm10UEl tCKI11.!YJIKAJ rH3,\,\1 1 IA KO)f(Y4tl Ii K03JAK Il.IlAI lifl IA 

Ha KO)f(YcI> H K03jaK nnaHHHa BO jy)f<H~lTe 060.llmt nenODl1 Ha TIIK

BeWKO- Mapl10BCKHOT TepUl1epeH 6aceH ce HaOraaT BynKaHcKlf CTeHH 

CTBapaHH BO nJT110ueH BnOJl)f( nOnpe'lHHTe TeKTOHCKH CTpyKTYPU Ha Bap

.napCKHOT npaBeu Ha npOTeral-be. BynKaHCKIlTe CTeHH ce npe.llCTaneHI1 co 

MHOry6POjHlt nYJTKaHCKlI KYml n openo co BynKaHcKH HeKOBII (KpasWIKH 
KaMeH) H nYJlKaHCKIf MaCH 1(011 HaCTaHane CO H3JlllBaHle Ha BynK3HcKaTa 

nasa. 
reHepanHO BYJTXaHCKIfTe KYnH ce pacnopeneHH BO e./lHa JOHa co 

HCTOK- cesepoHCTO'fHO npOTeratbe, HO Haj'1eCTO ce Ha TeKTOHCKHTe crpyK

Typn, lIa MeCTaT3 Kane ce Ce'faT CO nOCTapHTe CTpyKTypH CO ceBep03an an HO 

npOTeral-be (BapnapCKH npaseu). Hanpe'lHHTe TeKTOHCKH CTpyKTYPH ce 

HeOTeKCTOHCKH HaCTaHane BO nnHoueliOT II ce napaJlenHH Ha ceBepHHOT 

0 60Jl. H3 ErejcKaTa nOTomma, n OMety ConYH H KaBana. BYJlKaHCKHTe 

CTeml on KO)f(YcI> H K03jaK nJlaHima ce rrpenCTaBeHH CO BynKaHcKH naBH H 

BynKaHOKJlaCTlI (BYJTKaHCKH 6pe'fH J.1 KOHrJlOMepaTH H Tycl>OBH). BynKaHoK

nacTI-ne ce HaotaaT BO BHLl Ha ce./lHMeHTHH Haenanl BO j Y)f(HHTe ./lenOBH Ha 

THKBeWKo-MapHonCKIIOT TepUHepeH fisceH, Kane rH H3rpa.nYBaaT Hajrop

Hl:ITe ./lenOBH Ha CenUMeHTlue. )J,e6enHHaTa Ha synKaHoKnaCTHTHTe Ha

MeCTa .llOCTHfHya8 II 200-300 MeTpH. 
BynKaHcKHTe CTeHH ce npencTaneHI1 co: anKaJtHH 6a3aJTTH (ManH 

Tena), KBapunaTHTIt (./leneHHTl1), aHneJIITO-naTHTH (TpaXI1aH.lleJHTH), npe
OnHH naTHTH-KsapunaTHTII It KBapl.lnaTIITH-nanITH (.neneHHTO-naTHTII)1 

nOTOa O./l na.THTH, TpaxHTIt, rpaXHp"OJTHTH II pHOnl1TH. 
BYJ1J(aHCKHTe CTeHH O./l KO)f(YcI> H KOJjaK nllaHHHa HMaaT HajroneMa 

cnH~IHOCT. KaKO Hp3 OCHOBa Ha MIIHepanOWKIIOT ~1CTO TaKa H BPJ OCHOBa Ha 

HUBHHOT XeMHCKI1 COCTaB, co cepHjaTa Ha BymaHCKltTe CTeH H O./l EY'lHM

EopOB.nonCKl10T Py.neH peoH, a lllTO e BllnJ1l1BO Ha KnacHcI>HKaUHoHIITe 
TAC ./lHjarpaMH. PaJnHKa rroMery HUB nOCTOH BO BpeMeTO Ha COJ.llanaFbeTO, 

.nO.lleKa CTeHHTe o.n KOJKy<t> R K03jaK nnamtH3 ce CTBapaHH BO nnHOl.leH, 
CTeHHTe H3 EY'll1M-EopOB !{on ce CTBapaHH BO ropHI1 onHroueH. BynKaH

CKHTe CTeHH no KOJKYcI> It KOJjaK ce eKcTPYJJIBIHt (H3mtBHIf It eKcnn03HB
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HH) ,no,neKa BYJlKaHCKHTe CTeHH BO EY'IHM-EopOB ,lJ;OJl ce o,n BYJlKaHCKH H 
cy6BYJlKaHCKH ,nO xnnoa6HcanHH 4>a~HecH, WTO 3Ha'Hi ce BO noe,nUHH 
,neJlOBH nO.nJIa60KO epo,nHpaHH noropHHTe BynlCaHcKH .neJlOSH. 

rEQJIOIllK11 COCTAB HA KO)KY<l> 11 K03JAK IlJIAH11HA 

KO)f(YB H K03jaK nJlaHHHa ce HaotaaT so HajYiKHHTe ,nenOBH Ha 
MaKe,nOHHja Ha caMaTa rpaHl1Ua co r pUHja reonOUlKH 3eMeHO, THe H 
npHnaraaT Ha BaprrapCKan 30Ha Bo HajHcTO'IHHTe AeJIOBH Ha KmKy<IJ Kaj 
M ana Pyrra ce Haor-aaT MeraMop4>HH creHH (rHajceBH H MepMepH) BO BH.u 
Ha noroJleM 6J10K cpe,n TpHjacKHTe H jYPCKlITe ce.l(l1MeHTH H BynKaHCKJi 
CTemf (Mer3pH0JJJ1rH). rHajceBI1Te H MepMepJ<rre o.n ITneTBap KOj ce .nen o,n 
n enaroHHcKHOT M3CHB H ce TpenlpaHH K3KO npe,nK8M6pHCKH MeTaMopq,HH 
creHH. TpHjacKo-jypcKHTe ce,nJlMeHTH ce npe,nCTaseHH o.n pa3HH WKJHJJI
llH-3prHJlOWHCTH, Mer3aneBpol1l1Tlf, Kap60HaTHH WKpHl111H H BapOBHHU}I 
Merap110JJl1TH, nopeTKo H 6a3H'IHH MarM3TCKH CTe~1H KOH BepojaTHo ce o,n 
04mOmofTCKJ.JOT KOMnJleKC (,lJ;peH-EoYl1a-reBreJIHj3). Bo rOpl-fHOT TeK H3 
peKa ,lJ;owHHlla !-Ia no,npa'ljero H8 rJla,nHHU8-nOpra H ,lJ;Y.ll.Hua ce Haoraar 
npere)f(HO K8p60HaTHH CTeHH Aa ropHa Kpe,n3 ce.no Ha.n c. Mpe)f()1"'1Ko. Kaj 
CB. neT3p nOHOBO ce nojasYBaar Kap60HarHH. <lJaUHH H8 ropeR rplljac ce,no 
ropHHTe TeKOBH Ha Maj,naHCKa peKa, Ka.ne TpHjaCKlITe ,nOJlOMlITH ce BO 
r eKTOHCKJi O,nHOC co MeTaMopctlHHTe CTeHH (rnajceBH, MHKaWHCTH H 
rnajcrp3mlTII) H3 EJleH m y ne KOI1 ce no cBojor COCTaB H,neHT'M'IHH H3 
MeTaMop<IJHHre CTeHH H3 nOJlH110T KOMnJleKC Ha neJlaroHHcKHOT MaCJiIB. 
EneH myne e 6J10K 011 MeraMop<IJHH npe.o,KaM6pHCKH CTeHH, /COH 0.0, ITena
roHcKnoT MaCHa ce O.ll.eJleHH co ropHO KpenHH ceJUiMeHnl, nopa.nn WTO 
cnOMeHaTHor 6nOK e .uen o,n Bap.uapCKara 30H3. Bo HajjY)f(HlITe lleJlOBH Ha 
onoj 6J10K ce Haora OnatUIH3ra K03jax. (cmlKa 17). 

Bo KpaTKH UPTI1 ro 1-13HeCOBMe r eOJlOWXl10T (JlHTOJ10wKHor) COCTas 
Ha KO)f(y<IJ H K 03jaK nJlaHHH3 3a ,na ce HMa npeTCTan3 33 COCT3aOT R8 
creHI1Te KOH ce Hcnp06ueHH H Bp3 KOH ce H3J1HeHH BYJlK8HCKHTe creHH, a 
3a .ua ce ,nOBene BO KOpeJlall}lja SJlJijaHHeTo Ha aCHMHna~lIj3T3 H8 MarM3T8 
Bp3 Hej3HHHoT COCTas, O,nHOCHO, Bp3 cocr asor H3 BYJlK3HcKHTe CTeHlf. 

BynK3HoKnacTMTHTe K3KO Ce,[tMMeHTHH CTeHU ce H30 t-aaT Ra ceBep
HHTe na.nHHH Ha KO)f(y4> n JlaHJma, 3 HajroJleMa DOBpWHHa 334>aKaaT H3 
raTeHOBO, Bl1r3'1eBO, MapHjoBo, BO jYX<HHTe ,neJlOBH Ha THKBeWKo-MapH
jOBcKHor nnHoueHCKH 6aceH, Ka.ue ce HaoraaT BO BH.n Ha n OKpHB CTBapaH BO 
3aBpWHHTe 4>a3H Ha er3HCTHpaHteTO Ha e3epOTO BO ropeH n m mueH-n OJ1eH 
ICBaprap. ,lJ;eJl o,n nYJlKaHCKHTe eTeHH nOCTapH o.u ropeH nJl110ueH MO)KaT na 
ce BH,naT 80 6a3aTa H3 XOPH30HTor Ha Ty4>oBHTe H BYJll(aHCKJlTe KOHrJlOMe
parH (arJlOMeparH) KOH ce npeTeX<HO H3rpaneHH o,n BYJIKaHCKH CTeHH o,n 
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C n. 17 MOpt~OCTPYKTypHa KapTa Ha K OlKYfil (no Ii. Doell, 1988) I. i\1I)lC3HTli. 2. nHpoKllacTHni 

arJlOMCpaTHBHH H 6PC'IOHJ1HH TYI!lODH, 3. IiHrOpJlJlD1f 1Io1PODlUfUl1. 4. nCCOIIH H '1aK3JlH. S. 
Tyl!lOBH on aUnC3HTCKH COCTlla, 6. KOHrlloMep3TH, 7. neCO'lJlHUH, rJlHHUH aprHJlOUlHCTH, 

1\lInOpUH H 8apODH~ullf, 8. KnapUIIH KOHr1l0MeptnH, necO'lmillH, Kap6oJl:!TIIH lUKPHllUH, 9. 
JlHja6a3H, ) O. HopMlI11eH n HpOKCCIICKI1 ra6po, 1J. C epneJlTHIIHTH, 12. r;:IlIKOBHTH H MBCHDlIH 

Oap081111UH, 13. cJ)HJlHTH, MeTanCCO'lIIHUH H BtlpODHIi'lKH WKPHJlUH, 14. PHOJlHTH, 15. CCPH

UHTCKO-KBtlPUH~i UIKPHllUlI, 16. n o pC1>l1p0611aCTH'IHH nlajccBH, 17. M YCKonttTCKH rllBjceDH, 18. 
Pace.n, 19. EneMeHTH lIa nan, 20. IlcOTCKTOIICKH BKTIfIlCII p acc.n, 21. CeH3MH'IKO aKTHBCH pace)l, 

22. Heran'BII:! npcTeHccTB CTpyKTYPa, 23. n03HTHBIIB n pcTcllecTB CTPYKTYPa. 
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K O>KYCP nnaHHlia (BHTa'leoo), a npeKY KOH ce Haot aaT n.e6eJ1H Ce.!llJMeHTHH 
HacnClnt on. BynKaHIiKnacnl'IHHTe eTeHIi, WTO nOKalKYBa n.el(a CTBap3tbeTO 
Ha OBaa cepHja Ha BYJlKaHOreHIl celUIMeHTIi e cy6naKYCTpHCKO H e On. 
nOHTCKa CTapOCT. 

nEfPOJIOrHJA I-lA BYJIKAIICKHTE CTEI-IH 

A mcanHHTe 63JaJlTH (TpaXH5aJanTH) ce HajManKY KOml'lHHCKH 3ac
nneHH CTeHII Ha K O>KYCP nnaHIiHa Kaj napa BO HJBOpHWHIIOT nen Ha p. 
H HcapnHa. IIoWHpoKO BO TJllrneruKHoT 6aceH ce KOHCTaTllpaJlH CJ1J11fHH 
CTeHI1 BO 060nHHTe n eJTOBH Ha KOTJ1HHaTa Kaj C. KopeUIHllua, 6J1113y,ueMl1p 
KanHja, nOToa Ha K apaYl,lyne Ha naTOT HeroTHHo-illTlm, na Kaj C. ,D,e6pnw
Te 6mf3Y c. MpJeH Opaoaeu II Kaj MeCHOCTa rafiep, ceBepAO on c. IiojaA
'fHWTe (Taj nep, 1940). oaJ3moT on Eapa e TeMHOCI rna n.o upHa CTeH3 co 
nOPCPlipcKa cTpyKTYpa. JlfJrpan.eHa e on. aHn.eJHH (co 42% An), at.lcpH6on 
6HOTHT H ayfHT KaKO cpeHOKp liCTaJlH H KpHnToKpHcTanecTa OCHOBl-la Maca. 
On. npHJ10)l(eH3Ta xeMllcK3 3HaJlIIJa (Ta6e113 10) ce r nen.a n.eKa HMa HajHH
30K con.p>Kaj Ha CHJ1I1UIlYM, HajroJ1eMa COnp)l(IIHa Ha MarHeJl1YM Mety 
BynKaHcKHTe CTeHH Ha KO>KYCP, K3KO H 3H3TH3 KOJ1H'fIlHa Ha aJ1Ka.TlIIH BP3 
OCHOsa Ha WTO cnata BO rpynaTa Ha anKa11HII 5aJanTH. 

AHlleJHTHTe, ce nop<jmpcl(}I BYJ1J<aHCKH CTeHH KOHcTaTHpamf Kaj 
CTyneHa BOlla (Gom, 1988). Toa ce cy6BYJ1KaHCKI1 CTeH l1 co p enanmHo 
HHCKa conp>Kltl-la Ha aJlKamiH (oKony 3%) 11 penClTHBHO BHCOKa CO.lIp>KHHa 
Ha KaJ1UHYM. H3rpaneHH ce RaKO H OCTaH3nrTe BYJIKaHCKH CTeHM on 
aHlleJlIH, aMcpl160n H nOManxy nllpoKceH (caJ1lrr). 

AHne3HTO-naTHntTe Oll KO>KYc)l H K 03jaK nnaHHHa ce nOPCPHpcKH 
BYJ1KaHCKH CTeHH (KanKo-anKaJTHH) H3rpaneHH Oll H.lIIfOMOPCPIfH cpeHoK
pliCTanH J-1a aHlle3HH (40-47% An), cam111HH, aMcpHfion, 6110THT H nHpoK
ceH. On npHnO>KeHHTe xeMHCRH aliaJ1J1JH ce rnella (Ta6ena 10) COllp>KHHa 
Ha KanUHyM ORCH.Il 011 4-5% , H BK)'nHH OXCHllH Ha anxanHH 7-8.5%, co 
ceKoraru nOBHCOKa COnp>KI{H8 Ha Kan HYM OKCl1ll. 

KDapunaTHTHTe (n.eneHI1Tlne) co npeollHHTe BaplleTeTH co JI3TI1:TH
Te ce HajwHpoKo 3aCTaneHI1 BynKaHcKH CTeHIl Ha J(o)l(y4>: lCaj nnIJTeQ, 
rony6eQ, Ml13jnoBo, BO nowllpoKaTa OKOmtHa Ha ,D,ynl-lUa ( \.{apnaK, mape
Ha H IIp.), Kaj ITopTa, Eena Bona llO THDCXH XBapUJ13TIITII (lleneHIlTH) K3j 
MOMuHa 1.fYKa OBaa rpy na Ha BYJ1J<aHCKH CTeliH fH COnp lKH CliTe npeollmf 
BapHeTeTH Oll naTHTH 110 KBapUJlaTlIHI H ce KapaKTep~i3Hpa co JIeyxOlcpa
TeH THIT Ha BynKaHcKM CTeHH co n OPCPl1pcKa cTpyKTypa I13rpaneHH npe
Te)f(HO 011 cpeJ-lOKpHCTaJlH Ha aHlle3HH (on 38-45% An) H on caHHllHH. 
3Harno rrOMlIJIK)' BO MaJlJi KOJ1l1~"H li COllP)f(aT II 60eHu MHHcpan H: 3MCPU
60n, 6HOTHT Ii aynu. IIoce6Ho ce yoqyna HeliTO nOJroJIeMeHa COllP)l(HH3 
Ha nOKpyneH HJUiOMopcpeH aMcpll50n BO nOell1iHIITe nmOBH KBapu.naTHTH
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-JIaTHTH Kaj IieJIa Bona, \.}apnaK, rOJIy6eu H np. H co rrpHcYCTBO Ha noseKe 
CTaKJIO so OCHOBHaTa Maca, nopanl1 WTO OSHe creHI1 I1MaaT noreMHO CHEa 
no upHa 6oja. KBapUJIanlTHTe ce KapaKTeplOlIpaaT co HeWTO JrOJIeMeHa 
COnp)f(HHa Ha CHJIHUHYM nlJOKCJin co npH6JIH)f(HO nonenHaKBa COnp)f(HHa 
Ha OKCHnHTe Ha 3JIKaJIHHTe H co nOMaJIa COnp)f(JfHa Ha KanuHyM OKCHn 
OnKOJIKY COnp)f(HHaTa Ha HCTMOT so JlarHTHTe nopanH WTO OSHe BYJIKaHCKH 
CTeHM (KBapunaTMTOT O)l MOl'.nrHa \.}YKa) MMaaT nOKHceJI KapaKTep. (Ta6e
JIa 10). MaKo KBapUOT He e yrsp)leH HJIH peTKO ce cpeTHysa BO npenapaTHTe 
on OSHe CTeHH, TOj HopMaTHBHO e npHcyreH so OCHOSHaTa Maca Koja e 
Haj... eCTO xeMIIKpHCTanecra UJI .... co nOMana MJlH n oroJleMa KOJIWlIiHa Ra 
CTaKJIO. 

TA£Fl\A 9; XFMI1CKI1 COCTAB IIA Ollr;PAHH crn ll'l Oll KO)l(Y<I> 11 K03JAK 
fUlAI 1111 IA 

2 3 4 5 6 

SiOl 50.12 59.94 60.86 58.67 59.68 60. 12 
TiOl 0.65 0.54 0.52 0.71 0.65 0.70 
AI203 16. 70 16.30 18.20 17.81 17.38 17.75 
FezD3 
FeO 

1.66 
2.39 

3.97 
1.52 

4.64 
~ 

5. 51 
• 

4.97 
• 

5. 19 
• 

MoO 0.Q7 0. 11 0. 11 0. 10 0. 10 
MgO 10.86 2.00 1. J I 1.50 2.07 J.56 
CaO 4.42 7.33 4. 10 5.48 4.58 5.04 
N120-, 3.05 2.11 4.35 4.05 4.35 3.75 
1<20 3.51 0.83 4.75 4.71 4.76 3.80 
H20 + 
H2O 6.37 3.48 0.80 0.78 0.72 1.36 

100.39 100.00 100.00 100.01 100.01 99.99 

• BKy"IIOTO Fe e npHKa)f(aHO KaKO Fe2O, 
1. TpaxH6a3aJrr on 6apa (fajnep, 1940) 
2 AIl.lIe3HT on CTyJlellaBoJlo. (6oeD, 1988) 
3. JIaTHT o.llllo6po none (Soea. 1988) 
4. JIaTHT OJI UpMa TYM6a (6oe8, 1988) 
5. JIaTHT O.ll K03jal( (GoeD, 1988) 
6. JIaTHT'KlI3P UJlanlT on DaCOD rpaJi (Iioea. 1988) 

TpaxliTMTe 11 rpaXlIpMOJIHTI1Te ce H30taaT so HajJananHHTe )lenOSH, 
Kaj KpasHua so 6JlliJHHaTa Ha KapaYJIaTa COKOJI. TpaXHTOT O)l Kpas~1ua 
(APCOI1T no TAJJlEP, 1940), ce nojaBYBa BO SHJl Ra HeK Ha rp<Jl(3 TeplITopHja 
so HenocpenHa 6JIH:UIR3 H3 rp3Hl1uaTa. Toa e nOP¢lI1pCKa n06po HCKpI1Cra
JII13HpaHa sYJIKaHCKa CTeHa co MJ1HepaneH COCTas KOj ce pa3JIHKYBa on 
rrpeTXOAHO OnHWaHHTe BYJIK3HCKH CTeHM. M3rpa)leHa e npeTe)f(HO on 
633H'leH aHJle3HH, anKaJIHH 4>eJlnCnaTH: CaHM)lH H atlOpTOKJlaC H KaKO 60eH 
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I laCTllDKa Ha Ta6cna 9: 

137 8 9 10 II 12 

Si02 65.08 62.16 64.23 58.31 57.92 72.49 71.32 
Ti02 0.43 0.57 0.38 0.61 0. 70 0.30 0.30 
AI2D3 17.04 16.62 18.06 18. 11 17.96 11.22 12.85 
FC203 3.39 4.44 2.90 2.49 3.02 3.64 2.90 
FcO .. .. .. 2.23 2.32 2.55 2.05 
MoO 0.08 0.09 0.05 0.13 0. 17 0. 12 0.12 
MgO 0.47 1.32 0.61 1.73 2.24 0.14 0.22 
eao 5.04 4.20 3.12 4.20 5.01 0.78 0.75 
Na20 4.34 3.92 4.56 4.40 4.30 2.87 3.21 
K20 3.84 4.26 4.22 6.29 6.44 4.83 4.85 
PzOs 0.54 0.50 0.39 0.44 0.56 0.06 0.60 
H2O 0.47 0.92 1.47 0.58 0.74 1.08 0.60 

100.00 100.00 99.99 99.52 100.38 100.08 99.91 

7. KnapunantT 0 nOpTll (floeR, 1988) 
8. KnapunBntT OA llllpCTCU (EcCR, 1988) 
9. KlI3punaTlfT 011 MOMll lla '"IYK3 (GoeR, 1988) 
10. TpaxHT 011 Ca~la.nH (Elcfleri8dis, 1977) 
11. Tpa:uu all Kam1ll8 (Elcf\eriadis, 1977) 
12. f'HOJl HT all rpallewII>1UU (Boen, 1988) 
13. PHonHT all r pallcw lI Hua (Eceo, 1988) 

MHHepaJI ce nojaBYBa ayrHT. TpaXl.fTHTe Oll nOWHpOKaTa OKOJIHHa Ha 

KpaBHU3 npeJ].CTaByBaaT KaJIKO-aJIKaJIHH cTeHI1 co 3rOJIeMeHa KOJIH'fHHa Ha 

aJIKaJIHH OKCHJ].H, co 3H3THO nOBeKe K3JIHCKH OKClfll Oll HaTpl lCKH nopaJ].~1 
WTO TPaxuTHTe HMaaT H3pa3HTO KaJIHCKU KapaKTep (T a6eJIa 10). O J]. xeMHC

n ne aHa.J1113H MO)l(e ll3 ce 3a6eJIe)l(H J].eKa nocTojaT H npeOJlHH BapHeTeTH 

Ha CTeHH a KOH RJ.Je rH HapetcyBaMe TPaXJ1-pIlOJIHTH. 

PUOJlliTliTe Oll OKOJIHHaTa Ha f p3JJ.eWHl1ua ce npeTCTaSeHI1 co nasJ,f'{

HU H3Jll'IB11 co nepmlTCKa cTPynypa. OJ]. xeMIICKHTe aHamfJlI (Ta6ena 10) 
ce rneJ].a J].eKa ce Toa HajKHcellH CTemf, KOI1 ce nojasYBaaT Jan3JJ.HO Oll 

nJIaHKHaTa K 03jaK BO OKOJII[HaTa Ha c . fP3JJ.eWHHua Toa ce BoellHO H 

nocnenHH BYJIK3HCKH CTeHH cTBupaH H BO 30HaTa K O)l(YIP 11 KOJjaK nnaHH

H3. THe 1-IMaaT nJIeHCTOueHcKa (llOJl.HO KsapTap Ha) cTapocT. 

KnaCHIPI1Kaul1jaT3 Ha BYJlXaRCKHTe CTeHli Ha KO)f(YcP H K03jax nJIa

HlUla e J.13BpweHa Bp 3 OCHosa HS TAC mrjarpaMOT (cn. 18). 
O.!l npl1JIO)l(eHHOT llHjarpaM ce {,JIella lleKa MaJI 6poj H3 aHaJIHJllpaHH 

BynK3HcKlf CTeHH n ataaT DO noneTO Ha aH.!le3I1THTe Kon IIMaaT cy6a.J1XaJIeH 

KnpaKTep. nOBeKeTO Oll HUB ce JIaTI.fTH H KBapunaTHTH (KaJIKo-anXaJIHH 

CTeHli) co rrpeOll BO TpaXHTH (anKaJIHH CTeHH) K3KO H H3jKl-lcemt DynK3H

CKI1 CTeHH KOH ce npOeKTllpaaT BO nOJIeTO Ha PHOJll1THTe. 

http:llOJl.HO
http:Jan3JJ.HO
http:Ca~la.nH
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On A-F-M ltujarpaMOT (CJ1. 19) ce r nena neKa By n KaHcKl1Te CTeHH ce 

n pOeKTHpaaT 611H3Y .no nHHHjara A- F n 0 6 J1HcKY no TO'fKaTa A, WTO 

nOK3X<YB3 neKa ce THe neYKOJCpaTHH BynK3HcKH CTeHH a W TO e YTBpneHO co 

.IleT3JIHHTe HcnHTYBal-ba H3 HCTHTe on TAJ,nEP (1940) H WEB, (1988). Conp

)IQIHaT3 Ha 4>enncn3THTe BO HHB ce llBJ1)ICH on 70-80%, H3 KBapuoT on 4.14% 
3 con pX<HHaTa Ha 60eHHTe MeTaJIH He e n oroJ1eMa on 5% a BO Onpe.IleHH 

c ny'laeBH e H noroneMa 

15 

13 

9 

7 

5 

3 
\ 
\ 
\ 

31 L\ 1.5 1.9 53 51 61 65 69 73 77 

Si02·/. 

I.. 2. + 3. 0 5 . • 7. 0,.. 
CJl. 18. K1r:1CHtflHKaUHja Ha BYJlK811CKHTC CTeIlH 118 KOlKY(~ H K03jak nJl311HH3 11:1 OCHona fla TAC 
llHjarp8M (1..0 Bas ct ai, 1986) 1. TpalUt6a33JJT; 2. AHlle3HTH; 3. JIannH; 4. KBapUJlaTHTH; 5. 
T paxHTH; 6. PKOJlHTH; 7. T paXH-PflOJlHTH; 

flo OllHOC Ha COnpX<HH3Ta Ha CHmfUHYM nHOKCH.IIOT BYJ1K3HCKHTe 

CTeHH HMaaT HHTepMenHjapeH H Kucen K3p aKTep, a WTO ce nOTBpJIYB3 H co 

CO.nP)f(HH3Ta H3 Ka.JlUHYM OKCH.IIOT BO HCTHTe. B o HCTO'fHHTe neJ10BH H3 

K O)f(y<t> DJ13HHH3 CTeHHTe HMaaT MOHUOHHTCKH K3p3KTep CO npH6nH)f(HO 

n OllenHaKB3 K0 J1H'fHH3 H 3 K3J1l1CKH OKCH.Il H H3 H3TPHCKH OKCHJ1, Bo 33n3n

HHTe nenOBH H3 K O)f(y<t> H K03j3K ruIaHliH3 ce 3r0J1eMYB3 KOnH'fHH3ra H3 

K3n HyM OKCH.IlOT, KaKO H BKyml3ra K0J1H'IH:H3 H3 3nK3nHHTe. Bo OBOj neJ1 

CTeHl1Te nocr3HYBaaT n03J1Xa.JIH11 (Tp3XHTH H J13TI1TH), K3KO H nOKHcenH 

(pHon HTH). 
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Ta Ha J1CraTa, 

Toa HCTO Taxa ro MeHYBaJI3 CBOjOT COCTaB. 

A 

2. AHAe3I1T11; 3. naTHnt; 4. KBapunaTHTH; 5. TpalUiTH; 6. PHOnliTH; 7. TpaXHpl10mfTH; 

HH, CTBapaHH co 

TonCKHOT onHOC Ha

KIAr MeTo.na e on 6 .no 1.8 M. 

co cTpanrrpa!f>cKara cTapocT, 

181 

IlpOMeHaTa Ha xeMHCKHOT COCTaB Ha Hcxo.nHaTa MarMa Koja ja .naJla 
cepHjara Ha BYJIKaHCKHTe CTeHH MO>Ke.na ce 06j acHH co .nHcpepeHlll1jaltHja

HO np" Toa Tpe6a .na ce "MaaT so SH.lJ. H npOllecHTe Ha 
aCHM"JIauHjaTa KOH fH BpWeJIa MarMara MliHysajKH H"3 P33JIH'lHH JIHTO
JIOWXH TunOSH Ha CTeHH BO 3eMj"Hara Kopa, KO" nl aCHMHJIHpaJIa H npH 

F 

I po RING VUO 1m I 

50 

I. • 2. + 3· 0 4. " S. _ 6 . • 

en. 19. A-F-M Jll1jarpaM 33 UYnJc8HCKI1Te c-reHH Ha KOlKYII' H K03jaK nJUlIlHIIA 1. TpalCH6aJanT; 

BYJIKaHCKHTe CTeHH Ha KO>Ky!f> Ii K03jaK DJIaHKH3 no Ha'l.HHOT Ha 
CBoeTO nojaBYBaH>e K3KO H no HMllHUOT npOCTopeH pacnop e.n ce pH!f>Tore

MarMaTCKara aKTHBH3auHja so rpaHH'lHHTe .neJIOB" H3 
3eMjHHara KOP3 H roPHHOT OMOTa'l, a UlTO MO>Ke .ll.3 ce 3aKJIY'IH on. H30

87 Sr"uSr KOj H3Hecysa 0.7088.n0 0.7090 (WED, 1988). 
BpeMeTo Ha KOHCOJIHJlaUHjara, C03.naBaH>erO Ha BYJIKaHCKHTe CTeHH 

Ha OBa no.np3'1je, Sp3 OCHOBa Ha H30pWeHIITe RJOTOnCKH HcnHtysaH>a co 
ro.nHHH (EOEE, 1988), a WTO e so cornaCHOCT 

http:0.7088.n0
http:MO>Ke.na
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SUMMARY 

TERTIARY MAGMATISM IN THE DlNARI DES OF THE V ARDAR 

ZONE AND THE SERBO-MACEDONIAN MASSIF 


S. Karurunta*, R. SIojnnov**, 
T. Scrafunovski··, B. Bocv··, M. AJcksandrov** 

After the collision of the front parts of the Dinarides with the Serbo -
Macedonian massif and the elosing of the Vardar Ocean (when those terrains 
formed t.he Vardar Zone as a geotectonic lmlt) and by later, (especially during 
Tertjary) compression processes the activat ion of the IIpocr mantle and its parrial 
melting occurred. These magmas , whcn moving upwards, initialed the mclting of 
the upper parrs of the Earth 's crust and the formation of the calc-alkaline magma 
at the same time meltng Ille decp IJlungin'g parts of the Earth ·s crust. 

It is also significan t that these collision processes were not normal to former 
ehtensions of the geotectoruc units btlt steep and of different inlensity: they were 
weaker in the north and stronger and longer in the south. As the result of the 
processes of melting and uplifting of Ole so formed magmas the zones of magmatic 
rocks (intrusive volcanic belts) cut the former geotectonic uni ts: in the nonh they 
involve the margin parts of the Dinarides (the Dinara - Ivanjica Uni t) , further in 
the south they can be bound in the Vradar Zone and furtbermost Illey cut !lte 
Serbo-Macedonian massif. 

It is significant that two belts were formed: one NW - SE extension from 
maglaj, through Barawa - Srebrenica, .Golija, Rogozna, Kopaonik, Lecc, 
SurduJica, Toranica - Sasa, the Osogovo and .further od in Bulgaria and the 
second from Belgrade (Avala) through Kosmaj, Rudnik , Kotlenik, Qeljin with 
Polumir and the Drcnska Klisura od Kopaoni:~ and -the Tbar Valley, Lcce, the 
Zlctovo - Kratovo region, the region Buchim - . Borov Dol, Doj ran adn further 
on to Chalkidiki in Greece. 

In this paper two important occurrances of plutonic and volcanic or 
intrusive - volcanic complexes have been mentioned briefly and later od the 
Baranja as a concordant Oligocene intrusion of quarthdioriticf to quartzmonzoni
tic composition surroWlded by volcanic rocks has been presented, Golija as 
example of Miocene ring intrusion wi th granodiorites to Quartzmonzonites to 
dacites and quarttlatites, Qcljin granodiorilic massif as an example of uplifting of 
a rather consolidated (in complex magmatic - matasomatic processes formed 
body), the Kopaonilc as a petrologically different massif deeply cut by erosion 
(quartzlatites to granites) of Oligocene age, the Ibar Valley volcanic region of 
Oligocene to Miocene age, (he Ibar Valley volcanicf region of Oligocene to 
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Miocene age, with andesites , dacites and YOllnd quartzlatites and latites. We have 
also shown the Lece - Radin Oligocene stratovolcanic andesit ic (including 
dacfites) complex, the association of vein and volcanic quartzlatites and trachyan
desites to andesites and dacites bcrween Bcsna Kobila and Osogovo famled during 
the period of Upper Eocene to Miocene related to the most important Pb - Zn 
deposits in the region today, and rocks from the Zlctovo - Kratovo region mainly 
andesites, trachyandesitcs, dacites as lavas, ignimorites and volcanocla tites, 
subvolcanic bodies of sanidine dacites and rare appearances of trachytes and small 
intmsive bodies of granodioritic texture, all formed during the period from Upper 
Eocene to Pliocene. We have discussed the latire andesite latites, andesite to 
quartzites and trachyrhyolitcs from Bucltim and Borov Dol with deposits of 
copper in these magmatic belts, as well as oceun-ances of variolls intermediary 
acidic volcanic and intnlsive rocks between Strumica and ChaTkidiki wilh a' 
special reference to the occurrances ncar Doiran. At the cnd we have shown the 
young Pleocene - Quaternary, volcanic, rracllobasaltic, ancdjsitic, iatitic, quart
zlatitic, trachytic and rhyolitic rocks of Kotuf and Kozjak Mountains. All above 
mentioned rocks have been shown in detail, their mineral composition has been 
given as well as their chemisnt, the isotopic age and the poor but existing data 
about the isotopic ratio Stroncium / Neodymium. 

According [0 this, and the geotectonic location and the geological relations 
on the terrain we bave come 10 the conclusion about the origin of these magmas 
and the rocks that have formed out of them, their belonging to u type of 
granodiorites with riftogcne affiliation and the subca1c-alkaline character. 

Finally it was also found out that the rocks are directly related to eu 
mineralization where their chplicit sodium character can be seen which implies 
that they may have greater importance. 


