
K 34-45 
BflACOTMHLlE 



CO~MjonMcTM'IKO <J)eAepOTMBHO Peny6nMKo JyrocnoBMjo 

OCHOBHA rEOJlOWHA HAPT A 

1 :100000 

TYMA4 

3a AMCT 

BJ\ACOTH H UE 
K 34-45 

lieorpOA 
1973. 



lIpo<l>. ,IqJ MHJIOpa~ ,UHMHTpHjeBHii 

lIpo<l>. ~p CTeBaH KapaMaTa 

,Up BOPHC CHKOWeK 

,Up ,Uo6pa BeCeJIHHOBHli 

H3~aje CaBe3HH reOJIOWKH 3aBO~, Beorp~ 

IlITllMIIalbe Y THpamy o~ 500 IIpHMepaKa Kao caCTaBHH ~eo npHMepKa JIHCTa KapTe 

ca KOjHM ce naKyje y nJIaCTH'ffiy <l>YTPOJIY 

IlITllMIIa: "lIPHBPE,UHH lIPEr JIE,U", MapwaJIa BHpjY30Ba 3 - 5. 



KAPTY M TYMAq M3PA.IllIO: 

JIMrK PY;rJ;APCKO-rEOJIOmKOr <l»AKYJITETA H 3ABO;rJ; 3A rEOJIOmKA 

H rEO<l»H3H'IKA HCTPA)KHBAIbA 

BEOrPA;rJ; 

1966. 

KapTY H3PIWfJlH: EY,UHMHP llETPOBH'li, MHJIOPA,U ,UHMHTPHJEBH'li, MHXAJJIO qHKHH, 

,I{HMHTPHJE UBETKOBH'li, JbYEOMHP POKH'li, ,I{PArOJE BEJbKOBH'li, MHPJAHA 

CTE<t»AHOBH'li, CTEBAH KAPAMATA, MAPA ,I{HMHTPHJEBH'li, MHJIHUA JEBPE

MOBH'li H HHKOJIA llAHTH'li. 

TYMaq H8IUlC8J1H: EY,I{HMHP llETPOBH'li, MHJIOPA,I{ ,I{HMHTPHJEBH'li H CTEBAH KAPAMATA. 



CTpaHa 

YBO,U 

rEOrPA<I>CKI1 TIPErJIE,U 
TIPErJIE,U ,UOCA,UAIIIlbI1X I1CIII1TI1-

BAlbA .....•.. 
IIPI1KA3 OIIIIITE rPA'BE TEPEHA 
OIII1C KAPTHPAHI1X jE,UI1HI1UA 
BJIACI1HCKI1 KOMIIJIEKC 

PerlfOHaJlHO-MeTaMOpqJHe CTeHe BJIa-

5 

5 

8 
10 
16 
16 

ClfHCKOr KOMIIJIeKca .•...... 16 
JIlfCKyHCKO-XlIoplfTCKe CTeHe . 17 
XnoplfTCKe If XlIoplfTCKo-e:rm,n;oTcKe 
CTeHe .......... 18 
AM<plf6oJICKe CTeHe If MeTa6a3lfTlf 19 
KBap~ 19 
MepMeplf 20 
Kll.1IKllllfcm ••...... 20 
MeTaKBapQIIOP<PlfPlf ..... 20 
KaTaKJIa3MpaHlf an6lfT-XlI0plfT-MYC-
KOBlfTCKlf IIll<PlLJb[(lf ..... 21 

IIporpeclfBHo MeTaMOP<PlfCaHlf IIll<PlfJb-
[(If BJIaClfHCKOr KOMnJIeKca 21 

JIeIITIiHoJIlfTlf If rHajceBlf ·ca· O~lf~O~ 
KJIaCOM .•..... 21 
~ajceBlf ca MlIKPOKJIlfHOM 22 
AM<plf60JIlfTlf ......... 22 
JIeYKOrHajceBlf ........ 22 
OK[(aCTO-aMHr,o;anOlf,!Ullf MHrMaTlfTlf 22 

<l>lfJIOHlfTlf ....... 22 

CEPIIEHTI1HI1TH 23 

IIAJIE030jCKI1 rPAHI1TI1 . .. 
rpaHlfTlf KYKaBlf[(e If CJIaTlfHCKe 
peKe ......... . 
AnJIlfTOlf,ll;Hlf rHajc-I"paHlfTlf 
rpaHlfTOlf,ll;lf EO>Klf[(e . 

KAMEPI1JYM 
OP,UOBI1Ul1jYM 

MeTaCIIlfJIlfTlf 
MeTa,ll;lfja6a3lf 
MeTara6pOBlf 

CEPI1JA CBO'BA 
,UEBOH 

23 

23 
24 
24 

24 
24 
25 
25 
25 
26 
26 

CTpllHa 

Kap60HaTHa ceplfja 27 
<l>mmIHa ceplfja 27 

ME3030jCKE CEPHjE rEOCI1HKJII1-
HAJIHOr IIOjACA HCTO'tJHE 
CPEl1jE 28 

Cpe,ll;lblf TPlfjac . . . . . . 28 
JIlfjac . . . . . . 29 
,Uorep ............. 30 
roplbojYPCKlf Kpe'llb3[(lf ca pmIDI3[(lfMa 30 
TlfToH-BaneH,o;lfjCKlf <pJIlfIII 31 
'uolboKpe,ll;Hlf JIanop[(lf 35 
,UolboKpe,ll;Hlf Kpe'llba[(lf . 35 

rOPlbA KPE,UA rp,UEJII1UE .... 36 
CYP,UYJII1'tJKI1 rPAHO,UI10PI1TCKI1 
MACHB ............. 38 

39 TEPUl1jAPHE E<I>Y311BHE CTEHE . 
rOPlbI1 OJIHrOUEH . . . . . . 41 
HEOrEHI1 CE,UI1MEHTM KOTJII1HA 42 

MHO[(eH 42 
MHorrJIlfO[(eH 43 

KBAPTAP 
TEKTOHI1KA 

43 
45 

IIo,o;PY'lje BJIaClfHCKOr KOMIIJIeKCa 45 
30Ha BPBlf Ko6lfJIe ca rrpaTeBlfM rro~ 
jacoM rrpeBpHYTlfX Ha60pa 45 
jY)I{lIoMopaBcKlf ClfHKJIlfHOPlfjYM 46 
'tJeMepHlf'lKlf aHTHKJIlfHOpHjYM 48 
BJIaCHHCKa CHHKJIlfHana 49 
IIo,o;PY'lje HaBJIaKe TYM6e 49 

CTapOrraJIe030jCKH rrojac ...... 50 
CTPYKTYpe HHmer pe,o;a Y KpHCTaJIacmM 
lIlKpHJb[(lfMa ......... . 
CYBOITJIaHlfHCKa Me3030jcKa 30Ha .. 

50 
53 

IIPErJIE,U MI1HEPAJIHI1X CMPOBI1HA 56 
MarHeTlfT 
A36eCT 
TaJIK 
rpa<plfT ....... . 
OJIOBO, [(HHK H MOJIH6,o;eH 
Yr3Jb 
KaMeH . 

I1CTOPI1jA CTBAPAlbA TEPEHA 
JII1TEPATYPA 

56 
56 
56 
56 
58 
58 
59 
60 
64 



YBOA 

TepeHCKO KapTHpalbe 06JIaCTH JIHCTa BJIACOTHHUE H3BeJIe cy eKHIle JIa60paTOpHje 3a 
MeTO,lJ;e reOJIOIlIKOr KapTHpalba PY,lJ;apCKO-reOJIOIllKOr ¢aKYJITeTa, H TO yrJIaBHOM 1961-1964. 
rO,lJ;HHe, ca peaM6yJIa~HjaMa H 06HJIaC~HMa noje,lJ;HHHX Ba>I<HHX nO,lJ;pytJja H TOKOM 1965. H 
1966. rO,lJ;HHe. 

Y KapTHpalby cy ytJeCTBOBaJIH, nope,lJ; IIeTPOBHIi BY,lJ;HMHpa H ,UHMHTpHjeBHIi MHJIopa,ZJ;a, 
jOIll H cJIe,lJ;elm tJJIaHOBH eKHIIe: 1961. - qHKHH MHXajJIO, UBeTKOBHIi ,UHMHTpHje, PoKHli 
Jhy60MHp, BeJbKOBHh ,Uparoje, Ba60BHh MHOMHP, Cp,lJ;HIi AH,lJ;pHja H CTe¢aHoBHIi HeHa,ZJ;; 
1962. - POKHh Jhy60MHp, BeJbKOBHh ,Uparoje H JIeIlleBHIi )KHBa,lJ;HH; 1963. - POKHii Jhy60-
MH:p, JIeIlleBHIi )KHBa,lJ;HH, IIaYHoBHh ,UparyTHH H CHMeTHii BpaHHCJIaB, a 1964. rO,lJ;HHe 'Bo
KOBHh HJIHja. IIo IIoje,lJ;HHatJHHM nHTalbHMa y 06pa,lJ;H TepeHa cy ytJeCTBOBaJIH H aKa,lJ;. IIeTap 
CTeBaHoBHh (Tep~HjapHe cepHje JIeCKOBatJKe H BpalbcKe KOTJIHHe), IIaJIHHKaIlleBHft. CMHJba 
(Tep~HjapHe H KBapTapHe TBopeBHHe), ,UHMHTpHjeBHIi H. Mapa (¢JIHIllHe TBopeBHHe) H 
MapKoBHh MHpOCJIaB (¢oTOreOJIOIllKa H reOMOP¢OJIOIllKa oCMaTpalba). 

IIeTpOJIOIllKa HcnHTHBalba cy H3BPIllHJIH CTe¢aHOBHIi MHpjaHa, KapaMaTa CTeBaH H IIeT
pOBHh BY,lJ;HMHp. Ce,lJ;HMeHTOJIOIllKa H Ce,lJ;HMeHTHO-neTpOJIOIllKa HCTpa>I<HBalba naJIe030jcKHX, 
Me3030jcKHX H Tep~HjapHHX Ce,lJ;HMeHaTa OKOJIHHe CTPeJI~a H3BeJIH cy ;UHMHTPHjeBHIi Mapa, 
,UHMHTpHjeBHh MHJIOpa,lJ; H 'BOKOBHIi HJIHja, a Kpe,lJ;He TBopeBHHe rp,lJ;eJI~e H Tep~HjapHe 
Ce,lJ;HMeHTe KOTJIHHa HCIIHTHBaJIa je JeBpeMoBHh MHJIH~a. XeMHjCKa HCIIHTHBalba cy H3BPIllHJIH 
'Bopl)eBHh Bepa, UpHtJeBHh CHMKa, ~HTPHjeBHIi ,Uapa, Ka¢oJI Ha,ZJ;a H ,UHMHIi Jhy6~a. 
Y naJIeOHTOJIOIllKHM H 6HoCTpaTHrpa¢CKHM HCIIHTHBalbHMa ytJeCTBOBaJIH cy Pa,lJ;ojtJHIi PajKa 
(MHKpo¢aYHa Me3030HKa), IIaHTHii HHKOJIa H Ep~eroB~ MapKo (MHKpo¢JIopa; npBH H MaKpO
¢JIopa), AHl)eJIKOBHh MHJIO,lJ;par H rpy6H1i AJIeKCaH,lJ;ap (MaKPO¢aYHa Me3030HKa), rarHh 
Ha,lJ;e>I<,lJ;a H I,IOI,IO Pa,lJ;ojKa (MHKpo¢aYHa Tep~Hjapa), H IIaIllHii MHJIeHa (MHKpO¢aYHa rp,lJ;e
JIHtJKe Kpe,lJ;He cepHje). 

reOJIOIllKY KapTY je rpa¢HtJKH 06pa,ZJ;H0 ATHH BopHBoje, a ~pTe>I<e y TYMaqy H3pa,lJ;HJIH cy 
ATHH BopHBoje H ,UHMHTPHjeBHh MHJIopa,lJ;. 

TYMatJ cy HanHCaJIH IIeTPOBHIi BY,lJ;HMHP, ;UHMHTPHjeBHh MHJIOpa,lJ; H KapaMaTa CTeBaH. 

TeKCT TYMatJa je pe,lJ;HrOBaO M. ,UHMHTpHjeBHhJ a CTpYtJHO-TeXHHtJKY pe,lJ;~Hjy KapTe 
H3BPIllHJIH cy B. IIeTpOBHh H M. MapKOBHIi. 

rEOrPA<I>CKVI nPErI1EA 

IIo,lJ;pytJje JIHCTa BJIaCOTH~e JIe>I<H H3Mel)y MepH,lJ;HjaHa 22°0' H 22°30', H H3Mel)y napaJIeJIa 
43°0' H 42°40' no rpHHHqy. HajBehH ,lJ;eo My je Ha HaIlloj TepHTOpHjH, a y KpajlbeM jyroHc
TOtJHOM nojacy OKO 65 kJn2 JIHCTa npHIIaAa TepHTopHjH HP ByrapcKe. 
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eJI, 1. reorpalPCKH IIOJIOmaj JIlfCTa BJIaco~e. Geographic position of the Vlasotince sheet. reorpalPHtIeCKOe 
IIOJIOmeHHe JIHCTa BJIaco~e. 
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06naCT je nnammCKa, H rp~e je BefiHHOM rpOM~aCTe nnaHHHe Ocrp03y6 (1546 m), 'tIeMepHHK 
(1638 m) H rpaMa~a (1719 m) ca CBOjHM orpa~a. HajHIDKe KOTe repeHacy HcnO~ 230 m 
(y neCKOBatIKoj KOTnHHH), TaKO ~a BHCHHCKe pasnHKe ~oCTIDKY CKOPO 1500 m. 

y XH~orpa<pcKoM norne~ o6naCT 06YXBaTa cpeAlbH TOK Jy>KHe Mopane o~ Bn~or 
XaHa ~o neCKoBqa, H HajBefiH ~eo cnHBa BnacHHe ca BnaCHHCKHM je3epoM. O~ OCTaJIHX peKa 
H3~Bajajy ce no BenHtJHHH jOIII K03apcKa peKa H Bpna. 

3a ~onHHY Jy>KHe MopaBe Be3aHe cy ~Be HajBefie y~onHHe 06naCTH - necKoBatJKa H BpalbCKa 
KOTnHHa. O~ npBe je 3axBafieH CaMO KpajlbH jyroHCTotJHH, a o~ ~pyre KpajlbH ceBepHH ~eo. 
CnojeHe cy rp~enHtJKoM KnHcypOM, Koja yje~Ho npe~CTaBJba H rnaBHY ca06pafiajHHqy. ITo 
lbOj H~e ayTo-nyT Beorpa~ - CKOnJbe, Kao HajBIDI<HHjH Ha qenoM TepeHY. 

06naCT je, HHatJe, Bpno CHpOMaIIIHa nYTeBHMa. OCHM aYTO-nyTa, je~HHH caBpeMeHH nyT H~e 
jOIII o~ necKoBqa ~o BnacoTHHaqa. OCTanH nyTeBH cy MaK~aMCKH. PenaTHBHO je ~06ap 
H TOKOM Befier ~ena rO~HHe npoxo~aH nyT BnaCOTHHqe - CBolje - UpHa TpaBa - BnaCHHa 
- Cyp~nHqa - Bna~HtJHH XaH, ca o~BOjKOM CaCTaB PeKa - rpa~cKo. OCHM OBor, HMa 
jOIII CBera 2-3 nyTa npHcrynatJHa TepeHCKHM B03HnHMa no~ nOrO~HHM ycnOBHMa (rpe6e
HOM TYM6e H TanaM6aca, 3aTHM BnacoTHHqe - OCTp03y6 H I,Ien - MatJKaTHqa). KpajlbH 
ceBepOHCTotJHH yrao no~pytJja 3aceqa nyT Ba6YIIIHHqa - 3BOHqe, KOjHM ce Mome ~OfiH ~o 
CTpenqa. BenHKa no~pytJja cy, HHatJe, npHcrynatJHa CaMO neIIIKe HnH Ha KOlby. 

HajBIDI<HHja HaCeJba cy Be3aHa 3a ~onHHY JymHe MopaBe (rp~enHqa, ITpe~ejaHe, Bna~H
tJHH XaH) H lbeHHX BenHKHX npHTOKa (BnacoTHHqe, Cyp~nHqa, UpHa Tpana). rnaBHHHa 
06naCTH je Bpno cna60 HaCeJbeHa, 6e3 BefiHX qeHTapa, 6e3 KOMYHHKaqHja H 6e3 MoryhHo
CTH npHBpeljHBalba. To je n03HaTH Kpaj 3H~apa-netJan6apa. 
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nPErnEA AOCAAAWI-bIflX IfICnlflTIfIBAI-bA 

o TepeHHMa nHCTa BnaCOTHH~e nOCTojH BeOMa ManH 6poj nHCaHme pa~OBa, na H TH p~OBH 
TpeTHpajy yrnaBHoM MHHepanOIllKO-neTpOrpa¢CKe HnH HCTpamHO-npOcneK~HjcKe np06neMe 
noje~HHHX nOKanHOCTH. 

IIpBH no~~ nOTHtry o~ Ami Boue-a (1836). OH je npOillao ~onHHOM BnacHHe o~ BnacoTHHa~a 
~o UpHe TpaBe, H ~aJbe npeKo Pyj nnaHHHe ~o TpHa. OH nOMHlbe ¢HnHTe, MHKaIllHCTe, 
KBap~HTe H Ty¢OBe y ~onHHH BnacHHe. HeillTo ~eTaJbHHjH OllHC CTeHa y CKOPO HCTHM no
KanHOCTHMa ~aje F. Toula (1883), KOjH HaBO~H H KBap~HTHq}{e IllKpHJb~e H ¢HnHTe. 

O~ Haillme HCTpamHBaqa npBe no~aTKe 0 OBHM TepeHHMa ~aje J. )KyjOBHfi (1898), KOjH je 
06yxBaTHo IllHPOKO no~pyqje nHCTa BnacoT~e H onHcao CTeHe y MOMHHOj KnHCYPH (~onHHa 
JY>KHe MopaBe), Ha EYKOBHKY (H3Meljy JY>KHe MopaBe H BnacHHe) H y BPalbCKOj KOTnHHH. 
3a OBO no~pyqje Ka>Ke ~a je "CBe O~ MHKaInHCTa H ¢HnHTa" "anH rnaBHa Maca je O~ epynTHBa" 
(3a qeMepHHK), a KO~ PenHillTa H MpTBH~e onHcyje neIllqape, KOHrnOMepaTe H nanop~e 
H3 ,,¢opMa~je rocaBCKe". 

y CBOjHM p~OBHMa J. IJ;BHjHfi (1911) yrnaBHoM onHcyje TepeHe ~onHHe J. MopaBe, H 060~e 
JIecKOBaqKe H BpalbcKe KOTnHHe. Befi T~a J. UBHjHfi H3HOCH npeTnOCTaBKY ~a je "H3Meljy 
BpalbcKe H JIecKOBaqKe KOTnHHe 6Hna TeKTOHCKa y~onHHa npe HO IllTO ce pa3BHna rp~enHqKa 
KnHcypa". 

reOMop¢onOIllKe no~aTKe 0 JIecKOBaqKoj KOTnHHH ~ao je H C. M. MHnojeBHfi (1924). 

B. IIeTKoBHfi (1930, 1932, 1935) onHcyje yrnaBHoM TepeHe Henocpe~He HnH ~aJbe OKonHHe, 
HnH caMO y3rpe~ nOMHlbe 06naCT nHCTa. 

K. IIeTKOBHfi (1930) 06paljyje reonorHjy CYBe nnaHHHe, onHcyjyfiH TBopeBHHe Koje ce je~HHM 
~enOM npo~>Kyjy H y ceBep03ana~HH ~eo nHCTa BnacoTHH~e. HCTH ayTOp KacHHje ~eTaJbHO 
onHcyje ceHOHCKe Ce~HMeHTe rp~enHqKe KnHcype (1931), H BpIllH peBH3Hjy ¢aYHe Y OBHM 
TBOpeBHHaMa. Y HajHoBHje BpeMe K. IIeTKOBHfi (1965) npHKa3yje H THTOHCKe ce~HMeHTe 
Pyj nnaHHHe, 3aCTynajyfiH rne~HlliTe ~a TO HHCY ¢nHillHe TBopeBHHe, O~ Kojme ce pa3nHKyjy 
HenocTOjalbeM PHTMHqHOCTH, ca~p>KajeM aMOHHTCKe ¢aYHe, H ~60KOBO~HM nOCTaHKOM. 

Y TOKY 1936. H 1937. rO~HHe M. IIpoTHfi, M. HnHfi, B. MHKHHqHfi H C. MHnojeBHfi pa~e 
npBy nHTO-CTpaTHrpa¢cKY KapTy nHCTa Bpalbe 1 : 100000, Koja 06YXBaTa H BenHKH ~eo 
nHCTa BnacoT~e. Ha KapTH cy H3~BojeHH KpHCTanaCTH IllKPHJb~H I H II rpyne, KPeTa~HjcKH 
cnojeBH, Tep~Hjap H MarMaTCKe CTeHe. 

Ha no~pyqjy Cyp~nHqKOr MaCHBa cy MHHepanOIllKO-neTpOrpa¢cKa HcnHTHBalba BpIllHnH 
E. MHnOBaHOBHfi H M. HnHh (1953-1954), na 3aTHM C. IIaBnoBHh ca cap~HH~HMa (1957). 

Haj06HMHHja HCllHTHBalba Ha IllHpOKHM npOCTOpHMa nHCTa BnacoTH~e H3Beo je )K. oop
ljeBHh (1952) y ~HJby HCTpamHBalba py~a rBo>Klja. O~ OBor aYTopa nOCTojH pYKonHcHa nHTO
nOIllKa KapTa y pa3MepH 1 : 50 000, Ha KOjOj cy npHKa3aHe qeTHpH rpyne CTeHa, H TO: 1. 
nHcKYHcKa cepHja BenHKe ~e6JbHHe o~ MHKaIllHCTa H rHajceBa, 2. ,,3eneHH IllKPHJb~H" KOjH 
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HajBeirnM J];eJIOM npeJ];CTaBJbajy 0pTo-cepHjy, 3. <pHJIHTCKO-aprHJIOIIIHCTHa cepHja H 4. MJIalje 
epynTHBHe CTeHe. 

M. XaMpJIa (1953) J];eTaJbHO npHKa3yje rpaljy rpJ];eJIHqKe KpeJ];e. Ha lDeroBoj reOJIOIIIKoj KapTH 
pa3Mepe 1 : 25 000 npBll nyT je npHKa3aHa TeKTOHHKa ceHOHCKHX ceJ];HMeHaTa. 

Y KpajlDeM JH J];eJIy JIeCKOBaqKOr 6aceHa BPIIIHJIH cy HCTpa>KHBalDa ynba M. HOBKOBHh 
H ,I(. ,I(oJIHh (1955). PaJ];ehH Ha npoyqaBalDY MoryhHocTH 3a oTBapalDe pYJ];HHKa "HoBa JepMa" 
K. ITeTKOBHh (1955) J];aje pYKonHCHY KapTy Koja 06YXBaTa H jeJ];aH J];eo JIHCTa BJIaCOTHHI.\e. 
Ha TOj KapTH cy y IIIHPOj OKOJIHHH CTpeJIn;a H3J];BojeHe cJIeJ];ehe TBopeBHHe: rHajceBH, MHKa
IIIHCTH, aM<pH60JIHTH, KBapn;HTH H neIIIqapH CTapHjer naJIe030HKa, J];Hja6a3<pHJIHToHJ];Ha <pop
Man;Hja, Kap60HcKH <pHJIHTH H yrJbeBHTH rJIHHIl;H, neIIIqapH H IIIKPHJbIl;H ca yrJbeM J];OlDe jype, 
KBapn;HTH J];OlDe H cpeJ];lDe jype, KpeqlDan;H cpeJ];lDe jype, <pJIHIIIOJIHKH ceJ];HMeHTH roplDe 
jype, roplDojYPCKH JIanOpOBHTH KpeqlDan;H ca aMOHHTHMa H roplDojYPCKH cnpyJ];HH KpeqlDan;H; 
OJ]; MarMaTCKHX CTeHa H3J];BojeHH cy ra6po, J];Hja6a3 H aHJ];e3HTH. 

BamHHje nOJ];aTKe 3a TepeHe HcnHTHBaHe 06JIaCTH J];ajy H PaJ];OBH 6yrapcKHx reOJIora, OJ]; KOjHX 
cy Haj3HaqajHHjH pe3YJITam E. EOHqeBa H capaJ];HHKa (1960). 
3. MaKCHMOBHh je npHKa3ao reoxeMHjcKe KapaKTepHCTHKe cepneHTHHHTa ITpOqOBaJIn;a (1961) 
H MHHepaJIHH caCTaB nojaBa TaJIKa OKO EOPOBHI<a (1962). 

reOJIOIIIKe npHJIHKe nOJ];pyqja HenocpeJ];Ho Ha 3anaJ]; OJ]; npHKa3HBaHe 06JIaCTH onHcaHe cy 
y TYMaqy 3a JIHCT JIecKoBaIJ; 54 (M. ,I(HMHTpHjeBHh, E. ITeTPOBHh H J];p. 1961) a KacHHje 3a 
n;eo JIHCT JIecKoBan; (1966). 
CTPYKTYPHo-reOJIOIIIKe KapaKTepHCTHKe IIIHper nOJ];pyqja KaJIHe 06paJ];Ho je IT. ITaBJIOBHh 
(1965). 
ITapn;HjaJIHH pe3YJITaTH HcnHTHBalDa TOKOM H3paJ];e OCHOBHe reOJIOIIIKe KilPTe 3a JIHCT BJIa
COTHHn;e npHKa3aHH cy y qHTaBOM HH3Y paJ];OBa. 

CeJ];HMeHTOJIOIIIKe KapaKTepHCTHKe rpJ];eJIHqKHX ceHOHCKHX TBopeBHHa J];aje M. JeBpeMoBHh 
(1963). YHYTap ceHOHCKe cepHje OHa H3J];Baja qeTHPH cynepn03Hn;HOHa naKeTa, KOjH yjeJ];HO 
npeJ];CTaBJbajy H TBopeBHHe pa3JIHqHTHX <pan;Hja, H npHKa3yje pe3YJITaTe HCnHTHBalDa HM6pH
Kan;Hje y KOHrJIOMepaTHMa. 

M . .nHMHTpHjeBHh (1963) J];ao je, nopeJ]; OCTaJIOr, H OCHOBHe KapaKTepHCTHKe KpHCTaJIaCTHX 
IIIKpHJban;a H nonyMeTaMOP<PHHX TBopeBHHa Ha JIHCTY BJIaCOTHHn;e. CXBaTalDa 0 nOJIo>Kajy 
BJIaCHHCKor KOMnJIeKCa y CpnCKO-MaKeJ];OHcKoj MaCH J];aJIH cy H M. ,I(HMHTpHjeBHh H E. nHpHh 
(1966). 

H. ITaHTHh H M. ,I(HMHTpHjeBHh (1965) cy y HenocpeJ];Hoj 30HH HaBJIaqelDa JJ:Y>K HaBJIaKe 
TeroIIIHHn;e J];OKa3aJIH KaM6pHjCKY CTapoCT rpa<pHTHqHHX <pHJIHTOHJ];a. 

Ha nOJ];pyqjy CTapOnaJIe030jcKor nojaca M. ,I(. ,I(HMHTpHjeBHh, E. KPCTHh, M. H. ,I(HMHTPH
jeBHh HE. PaJ];oIIIeBHh (1965) nOKa3aJIH cy J];a J];eBOHCKa cepHja npeJ];CTaBJba THnHqHlI <pJIHIII. 
E. ITeTPOBHh (1965) J];aje HajKoMnJIeTHHjy CJIHKY 0 reOJIOIIIKHM npHJIHKaMa IIIHpoKor nOJ];pyqja 
UpHe TpaBe. ITopeJ]; J];eTaJbHOr npHKa3a reOJIOIIIKOr caCTaBa, ayTOp J];aje H J];eTaJbHe nOJ];aTKe 
o CKJIOny OJ]; Clll J];O km-noJ];pyqja, npHKa3yje KHHeMaTHKY H THnOBe Ha60pa, H HaBOJ];H KHHe
MaTCKe KapaKTepHCTHKe HajBa>KHHjHX s-nOBpIIIHHa, J];ajyhH yjeJ];Ho H reOTeKTOHCKY pejoHH-
3an;Hjy 06JIaCTH. Oc06HHe CKJIOna BJIaCHHCKor KOMllJIeCKa, npHKa3aHe y T01l1 paJJ:Y, Y3eTe cy Kao 
OCHOBa H 3a oJ];roBapajyha nOrJIaBJba y OBOM TYMaqy. 

,I(eTaJbHa HcnHTHBalDa roplDojYPcKor <pJIHIIIa H3BPIIIHJIH cy M. H. ,I(HMHTpHjeBHh, H. 'BOKO
BHh H M . .n. ,I(HMHTpHjeBHh (1966). OHH cy npHKa3aJIH H nOJ];aTKe 0 naJIeOTpaHcnopTY y OBOM 
J];eJIy <pJIHIIIHOr 6aceHa, H J];OKa3aJIH J];a OBe TBopeBHHe HeCYMlDHBo npeJ];CTaBJbajy <pJIHIII. 
,I(HMHTpHjeBHh M. ,I(., AJIeKCHh B., Ea60BHh M., ,I(HBJbaH C., rpy6Hh A., KaJIeHHh M. 
H ITeTpoBHh E. (1966) y CBOM nperJIeJJ:Y OCHOBHHX KapaKTepHCTHKa KpHCTaJIaCTHX KOMllJIeKCa 
y HCTOqHOj H jyroHCTOqHoj Cp6HjH CHCTeMaTH30BaJIH cy H l1.0 Tal1.a n03HaTe nOJ];aTKe 0 BJIaCHH
CKOM KOMn JIeKcy 06JIaCTH JIHCTa BJIaCOTHHn;e. 
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npI;1KA3 OnWTE rPA'&E TEPEHA 

Uo~py'lje nHCTa BnaCOTHR~H Rana3H ce jyroHcTo'lRO O~ JIecKOB~a. ORO OOYXBaTa 
~eo cnHBa JYlKRe MopaBe H cnHB BnaCHRe, H npOTelKe ce ~O rpaRH~e HP JiyrapCKe. 

y reonOWKOM norne~y ce ~ena oonaCT MOlKe no~enHTH Ra no~pY'lje WKpHJLa~a 
BnaCHRCKor KOMnneKca, nane030jcKo-Me3030jcKY 30RY, H Tep~HjapRe y~onHRe nec
KOBa'lKOr H cyp~nH'IKor nOJLa. 

HajcTapHje CTeRe Ra no~pY'ljy nHCTa npe~CTaBJLajy KpHCTanaCTH WKPHJL~H Bna
CHRCKor KOMnneKca. UpeMa MHKpocimopHCTH'IKHM no~a~HMa, CTapOCT OBor KOM
nneKca je pH4»ejcKo-KaMopHjcKa. To je reOCHRKnHRanRa ce~HMeRTRo-BynKaRoreRa 
TBopeBHRa, MeTaMop4»HcaRa no~ ycnoBHMa 4»a~Hje 3eneRHX WKpHJLa~a H anoHTHcaRa. 
CTeRe OBor KOMnneKca cacToje ce O~ cepH~HTa, xnopHTa, KBap~a H anOHTa Kao OC
ROBRHX cacTojaKa, ca KojHMa cy npHMewaRH enH~OT, CTHnnROMenaR, aKTHRonHT, 

CJI. 2. IIpemeAHa reOJIOlIlKa KapTa JIHCTa BJIacoTJnn~e. Generalized geological map of the Vlasotince sheet. 
0630pHaH reOJIOrH'leCKaH KapTa JIHCTa BJIaco~e. 
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- KBapTap. Quaternary. tJeTBeprnqHbIii: nepHO,I:l. 
- MHOnJIHO~eH. Mio-Pliocene. MHOnJIHO~eH. 
- Cpe.z:llbH (MeCTHM1f~e H ,I:lOlbH) MHo~eH. Middle (and partly Lower) Miocene. CpeAHHii: (qaCTH'IHo 

H HHmHHii:) MHo~eH. 

- ,U~Hrn H aH,I:le3HTH. Dacites and andesites. ,U~ThI H aH,I:le3HTbl. 
- rOplbH OJIHrO~eH. Upper Oligocene. BepxHHii: OJIHrO~eH. 

- CYP,I:lYJIH'IKH rpaHO,I:lHOpHT. Granodiorite of Surdulica. rpaHo,I:lHopHTbl CYP.z:lYJI~bI. 

- XeTeporeHH MHrMaTHTH o6o,I:la CYP.z:lYJIH'lI<or rpaHO,I:lHOpHTa. Heterogeneus migmatites on the 
Surdulica granodiorite. reTeporeHHble MHrMarnTbl Ha o6o,I:le rpaHO,I:lHopHTa CYP.z:lY~bI. 

- CeHoH. Senonian. CeHoH. 
- OOJIHTCI<H Kpe'llb~ ,I:lOlbe Kpe,I:le. Oolitic limestones of the Lower Cretaceous. OOJIHTOBble 

H3BeCTWII<H HIDmlero MeJIa. 

- rJI~H H JIanOp~H ,I:lOlbe Kpe,I:le. Shales and marls of the Lower Cretaceous. AprHJIJIHThI H Mep
reJIH HHmHero MeJIa. 

- THTOH-BaJIeH,I:lHjCI<H q,JIHlIl. Tithon-Valanginian flysch. THTOH-Ba.rraHmHHCKHii: q,JIHlIl. 
- Ma.rrMCI<H Kpe'llb~H ca pO>KH~HMa. Malmian limestones with cherts. 113BeCTHHI<H c HlIIMaMH 

Ma.rrMa. 
- TpHjac, JIHjac .D;orep. Triassic, Liassic, Dogger. TpHac, JIeii:ac, ,I:lorrep. 
- ,UeBOHCI<H q,JIHlIl H Kpeqlb~H. Devonian flysch and limestones. <l>JIHlIl H H3BeCTHHK ,I:leBOHa. 
- CepHja CBolja. Svodje series. CBo,I:lbe cepHH. 
- OP.D;OB~HjYM. Ordovicium. Op,I:lOB~Hii:. 

- rpaHHTOH,I:lH KYI<aB~e H CJIaTHHCI<e peKe. The Kukavica and Slatina river granitoides. rpa-
HHTOH.D;bl KYI<aB~bl H CJIaTHHcKoii: peKH. 

- rpaHHTOH,I:lH Eo~e. The Bozica granitoides. rpaHHTOH.D;bI Eo~. 
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- = CepneHTllHllTll. Serpentinites. CepneHTllHllTbl. 
- KaTaI<JIa:lllpaHll aJI611T-XJIOpIlT-Cepm~IlTcKIl llIKPllJbl\Il. Catac1astic albite-chlorite-sericite schists. 

KaTaKJIa311pOBaHHble aJIb611T-XJIOpIlT-Ceplll\HTOBble CJIaHl\bI. 
- IIporpecHBHo MeTaMoPcpHCaHe CTeHe BJIaCHHCKor KOMTIJIeI<Ca. The progressivelly metamor

phised rock of Vlasina complex. IIporpecCllBHo MeTaMOPcpH30BaHHble nOpO):lbI BJIaCllHCI<OrO 
I<OMTIJIeKca. 

- KBapl\IlTH. Quartzite. KBapl\IlTbI. 
- Xn0PllT-MYCI<OBHTCKH, MYCKOBllT-XJIOPllTCKll, XJIOpHT-enH):IOTCI<H II aJI611T-XJIOPHTCI<H TIIKPHJbl\H. 

Chlorite-muscovite, muscovite-chlorite, clorite-epidote and albite-chlorite schists. XnOPHT 
MYCKOBllT, MYCI<OBllT-XJIOPIlTOBble, XJIOPllT-3TIll.z:\OT II aJIb611T-XJIOpHTOBble CJI~bI. 

- AJI611T-XJIOPIlT-MYCI<OBllTCKIl TIIKPllJbl\H II (ca Ta~aMa) rHajceBIl. Albite-chlorite-muscovite 
schists and (dotted) gneisses. AJIb6HT-XJIoPHT-MYCI<OBIlTOBble CJI~bI II (TO'IetrnOe) rHeHCbI. 

- JIenTHHOJIHT-MHI<allIllCTIl. Leptinolite-micashists. JIenTllHOJIllT-MllI<aITIllCTbI . 
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KaJl~~T, peTKO R rpallaTR. HajBa)kHRjy rpyny CTeHa qHHe JlHCKYHCKO-XJlOPHTCKR 
napa-WKpHJb~H paaJlHqHTHX BapHjeTeTa H XJlOpHTCKe 0pTO-CTeHe CHpOMaWHe JlHC
KYHOM ca KojHMa cy BPJlO OJlHCKH MeTaoaaHTH (paaJlHKyjy ce caMO no CTeneHY MeTa
Mop"'HaMa). KBap~HTH cy pel)H, a KaJlKWHCTH H MeTa-KBap~nop"'HpH ce jaBJbajy 
caMO y BeOMa peTKHM cJlyqajeBHMa. CBe OBe CTeHe ce HHTeHaHBHO CMelLYjy BepTH
KaJlHO H OOqHO. MeTaoaaHTH cy CHHCe,ll;HMeHTa~HOHH; BeliHHOM cy TO KOHKop,ll;aHTHH 
CJlHBOBH. ~HCKOp,ll;aHTHe )KH~e cy pel)e. 

Y aana,ll;HOM OOO,ll;HOM nO,ll;pyqjy JlHCTa BJlaCHHCKH WKPHJb~H cy nporpeCHBHO MeTa
Mop..,HcaHH ,Il;ejcTBoM nJlYTOHa BJlajHe. To cy JlenTHHOJlHTH, JlenTHHOJlHT-MHKaWHCTH, 
cHTHoapHH rHajceBH ca MHKPOKJlHHOM H OJlHrOKJlaCOM, CHTHoapHH MHrMaTHTH H 
aM..,HOOJlHTH, MeTaMop..,HcaHH no,ll; YCJlOBHMa aM..,HOOJlCKe "'a~Hje H ya npHBol)elLe 
KaJlHje. Y OBOM nojacy cy paaBHjeHH H MJlal)H MHJlOHHTH H ..,HJlOHHTH, BeaaHH aa 
peBepCHa KpeTalLa no ,Il;HCJlOKa~HoHoj aOHH BPBH KoOHJle. 

O,ll; CTapHX MarMaTHTa y CTeHaMa BJlaCHHCKor KOMnJleKCa OTKpHBeHH cy cepneHTH
HHTH H rpaHHTOH,Il;H. CepneHTHHHTH rpa.ll;eMalLeMaCeHCOqHBaYTeMeHOM.Il;eJlY 
qeMepHHqKOr aHTHKJlHHopHjYMa. YTHCHYTH cy npe rJlaBHe ..,aae MeTaMop..,HaMa 
BJlaCHHCKor KOMnJleKca. rpaHHTOH,Il;H ce HaJlaae ya aana,ll;HH OOO,ll; nO,ll;pyqja JlHCTa. 
rpaHHTH JaoyqeBa H CJlaTHHCKe peKe cy OHOTHTCKe CTeHe ca MHKPOKJlHHOM H OJlHrO
KJlaCOM Koje npe,ll;CTaBJbajy KOHKOp,ll;aHTHe anO..,Hae nJlYTOHa BJlajHe. AnJlHTOH,Il;HH 
rHajc-rpaHHTH raoep rJlora H HaBopHWHor ,Il;eJla JaCTpeOaqKe peKe jaBJbajy ce Kao 
MaJla COqHBa ,Il;y)K je,ll;He ,Il;HCJlOKa~Hje. To cy JleYKOKpaTHe CTeHe ca BpJlO MaJlHM npo
~eHTOM oojeHHx cacTojaKa. 

YHYTap naJleoaojcKHx TBopeBHHa, Koje cy paaBHjeHe HCKJbyqHBO y HCTOqHOM reo

CHHKJlHHaJlHOM nO,ll;pyqjy, Ha,ll;BojeHH cy KaMopHjYM, OP,ll;OBH~HjYM? H ,Il;eBOH, a Ty 

j e paaBHjeHa H cepHja CBol)a. 

Kao KaMopHjYM cy MHKpOnaJleOHTOJlOWKH O,ll;pel)eHe CTeHe Ha TaHKor naKeTa a,ll;poo

JbeHHX, rpa"'HTHqKHX ~PHHX WKpHJba~a KOjH cy y TeKToHcKoj noaH~HjH y aOHH 

HaBJlaKe. CJlHqHOCT MHKpo..,JlOpe OBHX CTeHa H WKpHJba~a BJlaCHHCKor KOMnJleKCa 

nOKaayje ,Il;a OBe a,ll;pOOJbeHe CTeHe npHna,ll;ajy BJlaCHHCKHM WKpHJb~HMa. 

3a OP,ll;OBH~HjYM HeMa naJleOHTOJlOWKHX ,Il;OKaaa, aJlH CMaTpaMO ,Il;a je OBe CTapOCTH 
aHXHMeTaMop"'Ha cepHja ..,HJlHTOH,Il;a ca MeTaMop..,HcaHHM npO,ll;yKTHMa reOCHH
KJlHHaJlHe ,Il;Hjaoaa-cnHJlHTCKe aco~Hja~Hje. OBa cepHja rpa,ll;H TeKTOHCKY nO,ll;HHy 
CTeHa B JlaCHHCKor KOMnJleKCa, a HaByqeHa je npeKO ,Il;eBOHCKor "'JlHwa. 

~eBOHY npHna,ll;a "'JlHWHa cepHja (cpe,ll;ILH H roplLH ,Il;eBOH), a BepOBaTHO H MeTa
Mop..,HcaHH KpeqlLa~H lLeHe nO,ll;HHe. CTapOCT "'JlHWHe cepHje O,ll;pel)eHa je MHoro
OpOjHHM HaJlaaHMa OHJbaKa BaH nO,ll;pyqja JlHCTa, y aOHH 3BOHaqKe BaILe, Kao H Ha
JlaCKOM je,ll;He KJlHMeHHje y OKOJlHHH KaJlHe. Y OBOj cepHjH ce ceKBeH~e cacToje O,ll; MeTa
newqapa H aJleBpOJlHTa; BPJlO cy qeCTH KOHrJlOMepaTH H MHKpOKOHrJlOMepaTH ca 
KapaKTepHCTHqHHM JlH,Il;HTCKHM BaJly~HMa. llaJleOTpaHcnopT ce BpJlO peTKo MO)Ke 
yTBP,ll;HTH aoor ,Il;HHaMHqKHX HaMeHa CTeHa. PaCHnalLe npaBa~a je HHTeHaHBHO: 
nOJlapHH TparOBH nOKaayjy TpaHcnopT y cMepy jyroHcToKa, a HenOJlapHH HMajy 
je,ll;aH npaBa~ rpyoo napaJleJlaH ca nOJlapHHM, a ,Il;pyrH WHPOKO pacyT y TpaHCBep
aaJlHOM npaB~y. 

CepHja CBol)a je OTKpHBeHa HCnO,ll; HaBJlaKe BJlaCHHCKHX WKpHJba~a y ,Il;OJlHHH JlY)K

HH~e. CacTojH ce O,ll; KpeqlLaKa y CMeHH ca rJlHHoBHTHjHM HJIH CHJIH~HjCKHM CTe

HaMa, a Ca,ll;p)KH H rpa"'HT. Y 1L0j je Hal)eHa ooraTa MHKpO..,JlOpa jype H ,Il;olLe Kpe,ll;e, 

aJlH ce jaBJbajy H MeTaoaaHTH aHaJlOrHH OHHMa KojH cy KapaKTepHCTHqHH aa TBO

peBHHe OP,ll;OBH~HjyMa(?), TaKO ,Il;a joj je CTapOCT HejacHa. 
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Me3030jcKH Ce~HMeJlTH cy OTKpHBeJlH y CTapOnlIaJlHJlCKOM nojacy (TpujaC, jypa H 
~oILa Kpe~a aHTHKlIHHalIe TalIaM6aca) H y ~OlIHHH JY>KHe MOpaBe (ropILa Kpe~a). 
HajcTapHje OTKpHBeHe Me3030jcKe Ce~HMeHTe npe~CTaBJbajy rpy~BacTH HlIH MaCHBHH 
aHH3HjcKH Kpe'lILa~H ca HeO~pe~HBHM nelIaWKHM lIaMelIH6paHxHjaTaMa, MeaH~pO
CnHpaMa H Pilammina densa. MlIal;e TBOpeBHHe TpHjaca Jle~ocTajy. 

JIHjacy ?, KOjH HHje nalIeOHTOlIOWKH I);OKa3aH, BepOBaTHO npHnal);ajy KBap~HTH, 
KBap~HH neW'IapH H 6pe'le ca yrJbeM. U3Hal); ILHX lIe>Ke ~PHH Kpe'lILa~H ca Kall~HT
CKHM >KH~aMa, y CMeHH ca npOClIoj~HMa lIanOpa~a H lIanOpOBHTHX Kpe'llbaKa. OBH 
ce~HMeHTH He cal);p>Ke 4>aYHY, alIH no cynepn03H~HjH BepOBaTHO npHnal);ajy I);orepy. 

rOPlbojYPCKH Cel);HMeHTH cy pa3BHjeHH y I);Be 4>a~Hje: Kpe'lILa'lKoj H 4>lIHWHOj. TBo
peBHHe OBHX 4>a~Hja cy cal);a y TeKTOHcKOM KOHTaKTY, alIH cnpyl);He Kpe'lILaKe HHTep
npeTHpaMO Kao cel);HMeHTe nlIHTKOBOI);He 060l);He 30He, Koja ce Halla3H H3Mel;y 4>lIHW
Hor 6aceHa y Y>KeM CMHClIY H 061IaCTH cnHpalba. 

«I>lIHW ce MO>Ke nOl);elIHTH Ha TpH naKeTa, H TO: (1) npeTe>KHO neW'IapCKH, (2):naKeT 

ca 01IHCTO CTpoMHMa H (3) ropILH naKeT ca CMHpeHHjoM PHTMHKOM H 6aH~HMa rpal);H

paHHX KalIKapeHHTa. ;LJ;e6JbHHa cepHje Jla ceBepOHCTO'lJlOM KpHlIY je 1780 m. Ha 

jyr03ana~HoM KpHlIY ce~HMeHTH cy KpynH03pHHjH H y cepHjH npeoBlIal;yjy KOHrlIO

MepaTH. Morylie je I);a cTBapaILe 4>lIHWHe=cepHje nO'lHILe y oKc4>0pl);-KHMepHq:y, a 

I);a ce 3aBpwaBa nOClIe BalIeHI);HjcKor Ol);eJbKa. 

Y 30HH 61IH>KOj 061IaCTH cnHpaILa nalIeOTpaHcnopT je CKOPO TpaHCBep3alIaH, I);OK ce 
61IH>Ke aKcHjalIHoj 30HH Mewajy TpaHCBep3alIHH npaBa~ H 1I0HrHTYl);HHalIHH TpaHcnopT 
CMepa Ka jyroHcToKY. Y 3aBpwHoM naKeTY, KOjH je oTKpHBeH 61IH>Ke aKcHjalIHOM 
nojacy, nalIeOTpaHcnopT je nOHOBO TpaHCBep3alIaH. 

nOBlIaTY 4>lIHwHe cepHje npel);CTaBJbajy MOHOTOHH lIanop~H 1);0ILe Kpel);e, l);e6elIH 
npeKo 1000 m. OHH cy pace~oM MyproBH~e o~BojeHH 01); ~OIbOKpeI);HHX 001IHTCKHX H 
nceYI);OOOlIHTCKHX Kpe'llbaKa 1);0ILe Kpe~e (6apeMa), KOjH cy ca OBHM lIanOp~HMa 
BepoBaTHo Be3aHH HenpeKHHYToM ce~HMeHTa~HjoM. BapeMcKH Kpe'lILa~H cy Haj
MlIal;e Me3030jcKe TBopeBHHe KOHCTaTOBaHe y OBOM nOl);pY'ljy. 

CeHoHcKH cel);HMeHTH cy pa3BHjeHH y no~py'ljy rpl);elIH'IKe KlIHcype, OKO l,.Iena H 
MpTBH~e. OBa cepHja je l);eTaJbHO n03HaTa H3 pal);OBa K. neTKoBHlia (1932) H M. 
XaMplIe (1953). 

AlInHjcKe MarMaTCKe CTeHe npel);cTaBJbeHe cy rpaHOI);HOpHTHMa CYPI);YllH'IKor MaCHBa 

H e4>Y3HBHMa. 

CYP~lIH'IKH MaCHB npHnal);a lIHCTY BlIaCOTHH~e caMO jel);HHM BPlIO MalIHM, ceBepHHM 
~elIOM. OBl);e je OH BeliHHoM H3rpal;eH 01); 3pHacTHx rpaHOI);HOpHTa ca OpTOKlIaCOM 
H aHl);e3HHOM, KOjH Kao 60jeHe cacTojKe ca~p>Ke xopH61IeHI);y H 6HOTHT. Y caMOM 
060l);HOM l);elIy HMa nojaBa nlIaHnapalIelIHe TeKcType H nop4>HpOlIHKe cTpyKType. 
Ha KOHTaKTY ca rpaHOI);HOpHTOM, CTeHe BlIaCHHCKor KOMnlIeKCa cy npe06pa>KeHe 
y 6HoTHTcKe WKpHJb~e ca rpaHaTHMa, MYCKOBHTOM H aHl);alIY3HToM. 

Tep~HjapHH e4>Y3HBH cy y ~elIoj 061IaCTH BeOMa '1eCTH. OHH rpal);e >KH~e, MaILe 
Mace a peTKO H H31IHBe Be3aHe Haj'lewlie 3a pacel);e H pacel);He 30He. To cy Haj'lewlie 
~a~HTH, 3aTHM aHI);e3HTH H peTKo KBap~lIaTHTH. CKOPO CBe Mace cy npOnHlIHTHCaHe 
HlIH npOMelbeHe Ha I);pyre Ha'lHHe. HajcTapHje 4>a3e CTBapalba OBHX BYllKaHHTa cy 
npeOlIHrO~eHCKe, I);OK cy HajMlIal;e nlIHO~eHCKe. 

Tep~HjapHH Cel);HMeHTH ce jaBJbajy y TpH OI);BojeHe 0611acTH. To cy lIeCKOBa'lKH, BpaIL

CKH H 6a6ywHH'IKH 6aceH. 

13 



Y JIeCKOBaqKOM H BpalbCKOM OaCeBY OBe TBopeBHHe HMajy CJIHqaH pa3Boj, UapOqHTO 

y ~yOJLHM ~eJIOBHMa. BehHBa ce~HMeHaTa npe~CTaBJLa TycltoreHe H KJIaCTHqBe TBO

peBHBe, TaJIO)KeHe y je3epcKoj cpe~HHH TOKOM MHOn;eBa H MHO-nJIHOn;eua. 

Y oaOYWBHqKOM oaceHY CTBapaHH cy MOJIaCHH ce~HMeHTH roplber OJIHrOn;eHa. 

KBapTapBH ce~HMeHTH cy HapO'lHTO HHTeH3HBHO ~enOBOBaBH y JIeCKOBaqKoj H 

BpalbcKoj KOTJIHHH. 

Y CTPYKTypHOM norJIe~y ce Ba TepeHY JIHCTa BJIaCOTHHn;e Mory H3~BOjHTH TpH Kpynue 

je~HBHn;e: (1) OOJIaCT BJIaCHHCKor KOMnJIeKCa, (2) cTapOnaJIe030jcKH Dojac H (3) 
Hac TaBaK CYBODJIaHHHCKor Me3030jcKor nojaca. 

OOJIaCT BJIaCHBCKor KOMDJIeKCa Dpe~CTaBJLa, ca rJIe~HWTa BepreBn;e, aKcHjaJIuy 

30BY CPDCKO-MaKe~OBCKe Mace. lbeBe 3aDa~Be 30Be (30Ba BPBH KOOHJIe ca DpaTe

hHM BaoopHMa) HMajy 3ana~Hy Bepreun;y; n;eBTpaJIBa 30Ba (jY)KHOMOpaBCKH CHBKJIH

HOPHjYM) je OHJIaTepaJIHO BepreHTHa, ~OK HCTOqHe 30Be (qeMepBHqKH aHTHKJIHHO

PHjyM, BJIaCHHCKa CHHKJIHHaJIa H 30Ba HaBJIaKa TYMoe) HMajy HCTOqHe BepreHn;e. 

BJIaCHBCKH KOMDJIeKC je DpeMa HCTOKY HaByqeH Ha CTapODaJIe030jcKH Dojac no je~Hoj 
peBepcBoj ~HCJIOKan;HjH Koja ce MO)Ke DpaTHTH ~y)K n;eJIe HCTOqHe rpaHHn;e CPDCKO

-MaKe~OBCKe Mace. KpeTalbe je ~eceTaK KHJIOMeTapa. 

HCTOqBO O~ OBe ~HCJIOKan;Hje, y CTapODaJIe030jcKOM Dojacy H CYBODJIaBHBCKOM Me-

3030jCKOM Dojacy, O~HOCH H3Mel)y Doje~HuHx c1t0pMan;Hja cy CKOPO cByr~e TeKTOBCKH. 

HCDO~ WKpHJLan;a BJIaCHHCKor KOMDJIeKCa JIe)Ke TBopeBHHe Op~OBHn;HjYMa?, Koje 

cy HaByqeBe Ha ~eBOBcKH c1tJIHW HJIH Ba THTOBCKe KpeqlbaKe no BaBJIan;H TerOWBHn;e, 

~OK cy OBH HaByqeBH Ba THTOBCKH c1tJIHW. Ce~HMeBTH THTOUCKor c1tJIHWa rpa~e 
aCHMeTpHqHY aBTHKJIHHaJIY TaJIaMOaCa, y qHjeM je3rpy cy OTKpHBeHH cTapHjH 

Me3030jcKH ce~HMeHTH, ~o aHH3HjcKHX. 

AHTHKJIHHaJIa TaJIaMOaCa je pace~oM MyproBHn;e o~BojeHa o~ ~olboKpe~BHx Kpeq

lbaKa KaJIeTa, DpeKO KOjHX JIe)Ke MOJIaCHH ce~HMeHTH roplber OJIHrOn;eua. 

HajcTapHjH ~oral)ajH y HCTOPHjH OBor TepeBa, KOjH ce Mory peKOBCTpYHcaTH H3 

paCDOJIOlKHBHX Do~aTaKa, Be3aBH cy 3a ce~HMeHTan;Hjy BJIaCHBCKor KOMnJIeKca. 

HHBepcHja H DpBa KOHCOJIH~an;Hja eyreoCHHKJIHHaJIHOr DpOCTopa Be3aHa je 3a oaj

KaJICKY TeKToreHe3Y. 

TOKOM naJIe030HKa ce y reOCHHKJIHHaJIHHM DPOCTopHMa, HCTO'lHO O~ CPDCKO-MaKe

~OHCKe Mace, TaJIO)KH MOHOTOHa Op~OBHn;HjcKa cepHja CHTH03PHHX KJIaCTHTa ca 

HBHn;HjaJIHHM BYJIKaHH3MOM, Da npeKO Ibe ~OJIa3e (BepOBaTHO) CHJIYpCKH pO)KHan;H, 

KapOOHaTH H KJIaCTHTH, ~eBouCKH (HajBepoBaTHHje CDPY~HH) Kpe'llban;H H ~eBouCKH 
c1tJIHW. npeKO DaJIe030jcKHX ce~HMeHaTa ~enOHOBaH je TpHjac, CBe ~O TBopeBHBa 

aHH3HjcKor KaTa. nOCJIe TpHjacKe eMep3Hje, TpaHcrpecHja nOqHlbe nJIHTKOBO~BHM 

yrJLOHOCBHM ce~HMeHTHMa JIHjaca, Da ce DpeKO KapOOHaTHHX ce~HMeHaTa cpe~lbe 

jype DOCTeneHO pa3BHja c1tJIHW. OH DpeJIa3H y JIanOpOBHTe ce~HMeHTe, Da ODJIHha

Balbe ~OBO~H y ~olboj Kpe~H ~O ~en03Hn;Hje DJIHTKOBO~HHX KpeqH.aKa. HejacHo je WTa 

ce ~ewaBa y OKOJIHHH CTpeJIn;a TOKOM ceBOHa; y DO~pyqjy jYlKHOMopaBCKor CHHKJIH

BopHjYMa er3HcTyje DJIHTKOBO~HO ceHOHCKO Mope. nOCJIe ceHOHa ce n;eJIO Do~pyqje 

H3~H)Ke; TO je BpeMe y KOMe ce BepOBaTBO HBTpy~yje Tepn;HjapHH Cyp~yJIH'IKH Ma

CHB. PaCDa~aH.e ua OJIOKOBe ~OBO~H ~O CTBapalba MOJIaCe y roplbeM OJIHrOn;euy OKO 

BaOYWHHn;e, na 3aTHM ~O TOlbeH.a JIeCKOBa'lKOr H cyp~JIH'IKOr nOJLa, H ~enouoBalba 

MHOn;euCKHX H DJIHOn;eBCKHX ce~HMeHaTa. OBa ce~HMeHTan;Hja je OHJIa DpaheBa 

HBTeB3HBBHM BYJIKaBH3MOM. AauawH.a BepTHKaJIHa KpeTalba cy y BeJIHKoj MepH 

YCJIOBJLeHa BaCJIel)eHoM reOJIOWKOM CTpyKTypOM Do~pyqja. 
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* 
* * 

1l3pMa OCHOBHe reOJIOlliKe KapTe JIHCTa BJIaCOTHHQe AOHeJIa je MHOrO HOBHX pe3YJITaTa. 
ITo npBH nyT je H3yqeHa TeKTOHHKa BJIaCHHCKOr KOMnJIeKCa, lIITO je HMaJIO BPJIO 3HaqajHHX 
oAjeKa H Ha CXBaTaIbe CTpYKTYpe CpnCKO-MaKeAoHCKe MaCe Y QeJIHHH. Y OKBHPY BJIaCHHCKor 
KOMnJIeKCa Hal}eHa je npBa pHIPejcKO-KaM6pHjcKa MHKpOIPJIOpa Y HallIoj 3eMJbH, l.IHMe je 
yjeAHo pellieH H oBaj KpynaH CTpaTHrpaIPCKH np06JIeM. ,I1;eBoHcKH CeAHMeHTH cy ceAHMeH
TOJIOlliKH HcnmaHH H oApel}eHH Kao Halli AO caAa HajCTapHjH THnCKH IPJIHlII. 

TOKOM H3paAe OCHOBHe reOJIOlliKe KapTe H3yqeH je H THTOHCKH IPJIHlII, H YTBpl}eH KapaKTep 
IberOBe CeAHMeHTaQHje. MCTO TaKO Hal}eHa je H IPJIopa y rOpIbOOJIHrOQeHcKoj MOJIaCH H OApe
l}eHa IbeHa CTapoCT. OBaKO MHor06pojHH HOBH pe3YJITaTH 6HJIH cy Moryim 360r Tora lIITO je 
OBO nOAPyqje paHHje 6HJIO HcnHTHBaHO caMO napQHjaJIHO, ca rJIeAHlIITa Y)l(HX HaMeHa HJIH 
CaMO no oApel}eHHM TaQKaMa. 

HOBHHe y CTapOnaJIe030jcKoM nojacy H CYBOnJIaHHHcKoj 30HH Haj60Jbe npHKa3yje ynopel}eIbe 
Hallie KapTe H reOJIOlliKe KapTe JIHCTa ITHPOT, lIITaMnaHe 1932. rOAHHe. TmOH-BaJIeHp;HjcKH 
IPJIHlII je Ha TOj KapTH 03HaQeH Kao JIHjac, jYPCKH KpeQIbaQH H OTPHBCKH Cep;HMeHTH; 6apeMcKH 
KpeQIbaQH cy 03HaQeHH Kao BaJIeHAHjcKH KaT, a rOpIbOOJIHrOQeHCKa MOJIaCa Kao 6apeMCKH 
nelli QapH H JIanOPQH. 

MHor06pojHH np06JIeMH OCTaJIH CyH AaJbe OTBopeHH. ITpe CBera Tpe6a Aa ce OApeAH HJIH nOT
BPAH CTapoCT OPAOBHQKHX? CeAHMeHaTa, cepHje CBol}a, JIHjacKHX? H AorepCKHX TBopeBHHa, 
3a Koje HHCMOHallIJIHnaJIeOHTOJIOlliKY AOKYMeHTaQHjy. ITp06JIeMaTHQHa oCTaje H CTapOCT cyp
)J;yJIHQKOr MaCHBa, KOjH HCTHHa CaMO MaJIHM AeJIOM 3aJIa3H Ha TepHTopHjy JIHCTa BJIaCOTHHQe. 
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onlflc KAPTIfIPAHIfIX JEAIIIHIflUA 

BJIACHHCKH KOMnJIEKC 

HajBeim geo IIogpyqja JIHCTa H3rpaqyjy KpHCTaJIaCTH llIKpHJbQH HHCKOr CTeileHa KPHCTaJIH
HHTeTa KOjH IIpHIIagajy rOplbeM KOMIIJIeKCY CPIICKO-MaKegoHCKe MaCe, OgHOCHO BJIaCHHCKOM 
KOMIIJIeKCY . 

CTeHe OBor KOMIIJIeKCa rpage 30HY Koja ce IIpOTeme og ronyIIQa Ha .II.YHaBY, IIpeKO IIeKa 
(HCTOqHO og HepeCHHQe), Pomaja H BYKOBHKa, Ba6HqKe rope, CeJIHqeBHQe H KpYllIeBHQe, 
IIa Ha jyr Y IIogpyqje OcorOBa H gaJbe gym jyrOCJIOBeHcKo-6yrapcKe rpaHHQe. 

TOKOM H3page OCHOBHe reoJIOlliKe KapTe 3a JIHCT BJIaCOTHHQe g06HjeHH cy IIpBH IIaJIeOHTO
JIOlliKH IIogaQH 0 CTapOCTH BJIaCHHCKor KOMIIJIeKCa y CPIICKo-MaKegoHcKoj MaCH. Y OKOJIHHH 
ceJIa BOJbape, Ha IIYTY BJIaCOTHHQe - CBoqe, HaqeHe cy Cilope: Trachyoligotriletum magnum, 
Stenozonoligotriletum sp., Stenozonoligotriletum sokolovi H Trachyoligotriletum c/. laminarium. 
CTeHe y KojHMa je HaqeHa OBa <i>JIopa JIeme y cpeglbHM HJIH HHmHM XOPH30HTHMa OTKpHBeHor 
)l;eJIa cTy6a. Y je3rpy jymHoMopaBCKor aHTHKJIHHopHjYMa, Ha aYTo-nyTy OKO MOMHHor KaMe
Ha, HaqeHe cy Cilope Stenozonoligotriletum c/. validum, Stenozonoligotriletum sokolovi H jOlli 
jegHa HeogpegHBa BpCTa Stenozonoligotriletum-a, Kao H XHCTpHoc<i>epHge Protoleisphaeridium 
sp. H Dictyotidium sp. CBH OBH HaJIa3H YKa3yjy Ha pH<i>ejcKo-KaM6pHjcKY CTapOCT BJIaCHHCKor 
KOMIIJIeKca. 

CTeHe BJIaCHHCKor KOMIIJIeI{Ca HaByqeHe cy Ha HCTOKY IIpeKo cTapHjeIIaJIe030jcKHX cegHMeHaTa, 
aHa 3aIIagy ce rpaHHqe, gym BeJIHKe gHCJIOKaQHOHe 30He BPBH K06HJIe (HeIIOCpe)l;HO 3aIIagHo 
og JIHCTa), ca CTeHaMa gOlber KOMIIJIeKCa CPIICKo-MaKegoHcKe Mace. IIOlliTO cy gym Te gHC
JIOKaQHoHe 30He YTHCHYTH rpaHHTOHgH (rpaHHT-rHajceBH BJIajHe), CTeHe BJIaCHHCKor KOMII
JIeKCa cy y llIHpHHH og HeKOJIHKO KHJIOMeTapa IIporpecHBHo MeTaMop<i>HcaHe KOMIIJIeKCHHM 
)l;eJIOBalbeM MeXaHHqKHX H TepMHqKHX <i>aKTopa. 

Ha OBOM TepeHY ce, IIpeMa TOMe, pa3JIHKyjy perHOHaJIHO-MeTaMop<i>HH llIKPHJbQH BJIaCHHCKor 
KOMIIJIeKCa <i>aQHje 3eJIeHHX llIKpHJbaQa, H IIporpeCHBHO MeTaMop<i>HcaHH llIKPHJbQH 3aIIagHor 
geJIa BJIaCHHCKor KOMIIJIeKCa (y3 30HY BPBH K06HJIe). 

PErHOHAJlHO -METAMOPcJ»HE CTEHE BJlACHHCKOr KOMnJIEKCA 

BJIaCHHCKH KOMIIJIeKC IIpegCTaBJba cegHMeHTHO-BYJIKaHoreHY <i>opMaQHjy MeTalllOP<i>HcaHY IIOg 

YCJIOBHMa <i>aQHje 3eJIeHHX llIKpHJbaQa cpeglber IIpHTHCKa H aJI6HTHCaHY y Malboj HJIH Befioj 

MepH. TaKBH YCJIOBH <i>opMHpalba CTeHa BJIaCHHCKor KOMIIJIeKCa YCJIOBHJIH cy H cJIe)l;efie OIIllITe 

K apaKTepHCTHKe: 

- IIpOMeHJbHBOCT CTeHa KaKO y BepTHKaJIHOM, TaKO H y XOpH30HTaJIHOM CMHCny, YCJIOBJbeHY 
CMelbHBalbeM IIPB06HTHHX rJIHHOBHTHX, IIeCKOBHTHX, JIaIIOpOBHTHX H gpyrHx cegHMeHaTa 
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H 6a:mLIHHX MarMaTCKHX CTeHa, lliHXOBHX TY<POBa H ca lliHMa reHeTCKH Be3llHHX AeCM03HTCKO
CnHJI03HTCKHX CTeHa, 

- HHTeH3HBaH pa3Boj MHHepaJIa CTa6HJIHHX nOA YCJIOBHMa <paQHje 3eJIeHHX I1IKpWDaQa: 
XJIOpHTa, MYCKOBHTa, CepHQHTa, enHAOTa, 3aTHM aKTHHOJIHTa H CTHJInHOMeJIaHa, 

- CTaJIHO, Mallie HJIH Belie npHCYCTBO aJI6HTa, KOjH jeAHHM AenOM nOTHLIe H3 npHMapHHX 
CTeHa (KJIaCTHLIHa <ppaKQHja, aJI6HTH CnHJIHTCKHX CTeHa, aJI6HTH H3 AeCM03HTCKO-CnHJI03HTCKHX 
CTeHa, HJIH OA HaTpHje aAcop6THBHO Be3aHe 3a MHHepaJIe rJIHHa). HHTeH3HBllH pa3Boj aJI6HTa 
je nOCTKHHeMaTCKH, Te je Aeo HaTpHje BepOBaTHO npHBol)eH. 

Mel)y CTeHaMa BJIaCHHCKor KOMnJIeKCa Mory ce H3ABOjHTH CJIeAelie rpyne: 

- JIHCKYHCKO-XJIOpHTCKe CTeHe (ca Mallie HJIH BHIIIe XJIOpHTa), 

- XJIOpHTCKe CTeHe CHpOMalliHe JIHCKYHHMa HJIH 6e3 JIHCKYHa (XJIOpHTCKe H XJIOPHTCKO-
enHAOTCKe CTeHe), 

- aM<pH60JICKe CTeHe H MeTa6a3HTH, 

- KBapQHTH, 

- KaJIKIIIHCTH H 

- MeTa-KBapQnOP<PHpH. 

HaBeAeHe rpyne 06YXBaTajy BeliH 6poj BapHjeTeTa, H3ABojeHHX npBeHCTBeHO npeMa HHTeH-
3HTeTY nojaBlliHBallia nojeAHHHX MHHepaJIa: aJI6HTa, XJIOpHTa, MYCKOBHTa, CepHQHTa, CTHJI
nHOMeJIllHa, enHAOTa, aKTHHOJIHTa H KBapQa. H3ABajallie nojeAHHHX BapHjeTeTa Ha KapTH 6HJIO 
je y THM cnyLIajeBHMa CaMO anpOKCHMaTHBHO, HapOLIHTO KOA CTeHa ca CaAP)l{ajHMa nojeAHHHX 
KOMnOHeHTH 6JIHCKHM KPHTHLIHHM caAP)l{ajHMa. KOA naKeTa ca LIeCTHM CMelliHBallieM nojeAHHHX 
BapHjeTeTa YBpIlITaBallie je BpIlIeHO CTaTHCTHLIKH, Tj. y rpyny Koja npeOBJIal)yje. 

JIHCKYHCKO-XJlOpHTCKe CTeHe. JIHCKYHCKO-XJIOpHTCKe CTeHe npeACTaBlliajy CTeHe HaCTaJIe 
MeTaMOP<P030M neJIHTCKHX H neJIHTCKO-ncaMHTCKHX CeAHMeHaTa. Mel)y OBHM CTeHaMa Mory 
ce, y 3aBHCHOCTH OA CaAP)l{aja nojeAHHHX MHHepaJIa, pa3JIHKOBaTH: aJI6HT-XJIOPHT-MYCKOBHTCKH 
IIIKPWDQH (Sabcom) (caAP)l{aj aJI6HTa H3Mel)y 15% H 25% Mace CTeHe), KOjH cy Hajpacnpo
CTpallieHHjH, 3aTHM ca OnllAallieM KOJIHLIHHe aJI6HTa (HcnoA 15%) XJIOPHT-MYCKOBHTCKH I1IKPWD
QH (Scorn), na ca CMlllliellieM CaAP)l{aja XJIopHTa MYCKOBHT-XJIOPHTCKH I1IKPWDQH H Haj3aA 
KBapQ-cepHQHTCKH (Sqse) H cepHQHTCKH I1IKPHlliQH. JIoKaJIHO Hacrynajy XJIOPHTCKo-cepH
QHTCKH I1IKPWDQH (Scose). Haj3aA, MeCTHMHLIHO ca nopaCTOM KPHCTaJIHHHTeTa OBH I1IKpHlliQH 
npena3e y JIenTHHOJIHT-MHKaIIIHCTe ca XJIOPHTOM (Sm). AJI6HT-XJIOPHT-MYCKOBHTCKH I1IKPWDQH 
ca nojaBoM enHAOTa npeJIa3e y aJI6HT-XJIOpHT-enH,a;oT-MYCKoBHTCKe I1IKpWDQe. IIoce6Ho cy 
H3,a;BojeHe CTeHe ca ca,a;p)l{ajeM aJI6HTa npeKO 25% Kao aJI6HTCKH rHajceBH (Gco) (XJIOPHT
-aJI6HTCKH rHajceBH, XJIOPHT-MYCKoBHT-aJI6HTCKH rHajceBH, MYCKOBHT-6HOTHT-aJI6HTCKH rHaj
ceBH H ,a;p.). CTeHe y KojHMa je CaAP)l{aj aJI6HTa jaKo nOBHIIIeH (npeKo 50 ,a;o 60%) H3,a;BojeHe 
cy Kao aJI6HTHTH. 

OA HaBe,a;eHHX BapHjeTeTa aJI6HT-XJIOPHT-MYCKOBHTCKH I1IKPWDQH cy HajpacnpocTpallieHHjH, 
3aTHM CJIeAe XJIOPHT-MYCKOBHTCKH H MYCKOBHT-XJIOPHTCKH I1IKpHlliQH. CBH OCTaJIH BapHjeTeTH 
cy peTKH H npe,a;cTaBlliajy Mallie-BHIIIe JIOKaJIHe nojaBe, OAHOCHO COLIHBa HJIH Mallie 30He y 
npBe TpH HaBeAeHe BpCTe I1IKpHlliaQa. Je,a;HHO aJI6HTCKH rHajceBH rpa,a;e HelliTO Belie Mace. 

CTpYKTYpa CBHX HaBe,a;eHHX CTeHa je nOP<PHp06JIaCTHLIHa, npH LIeMY nOP<PHp06JIaCTH aJI6HTa 
JIe)l{e y JIenH,a;06JIaCTHLIHoj (KO,a; CTeHa CHpoMaIlIHHjHX KBapQOM) ,a;o rpaH06JIaCTHLIHoj OCHOBH 
(KO,a; CTeHa 60raTHjHX KBapQOM). MeCTHMHLIHO je 3anll)l{eHa 6JIaCTOnCaMHTCKa CTpyKTypa, Ka,a;a 
ce Bli)J;e 3pHa KBapQa H pel)e cepHQHTHCaHOr <peJI,a;cnaTa, Koja y3 HOBO<popMHpaHe nop<pHpo6JIaCTe 
aJI6HTa JIe)l{e y CHTH03PHOj MaCH cepHQHTa, XJIopHTa H KBapQa. 

IIoP<PHp06JIaCTH aJI6HTa cy paCJIH CHHKHHeMaTCKH ,a;o nOCTKHHeMaTCKH - HHKJIY3Hje y lliHMa 
cy KaTKa,a; pacnopel)eHe Kao CJIOBO ,,8", aJIH KaTKllA H napaJIeJIHO ca npHMapHoM CTpaTH<pHKa-
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QHjOM rom qaK ca I<JIHBIDKOM. CTeHe cy rrOCJIe paCTeH>a aJI6HTa rrpeTprreJIe CaMO peJIaTHBHO 
cJIa6e TeI<TOHCI<e ,n;e<p0pMan;Hje - I<aTaI<JIaCTH'IHe ,n;e<p0pMan;Hje OBHX MHHepaJIa cy peTI<e. 
KaTaKJIaCTH'IHH <peHOMeHH HMajy Belm 3Ha'laj je,n;HHO y I<pajH>HM HCTO'lHHM H I<pajH>HM 3a
rra,n;HHM rro,n;pY'ljHMa, r,n;e cy YCJIOBJbeHH HaBJIa'leH>eM BJIaCHHCI<Or I<OMIIJIeI<ca rrpeI<o rraJIeo-
30HI<a HJIH I<peTaH>eM ,n;ym ,n;HCJIOI<aQHOHe 30He BPBH K06HJIe. 

KPHCTaJIHHHTeT, Tj. ,n;HMeH3Hje cacTOjaKa H3Y3eB rrop<PHp06JIaCTa, je peJIaTHBHO HH3aI< (OI<O 
0,1 X 0,15 mm). Je,n;HHo y CTeHaMa I<oje cy HHTeH3HBHHje aJI6HTHCaHe, a I<oje yje,n;Ho rrpe,n;
CTaBJbajy H Haj,n;y6Jbe OTBopeHe ,n;eJIOBe BJIaCHHCI<Or I<OMrrJIeI<Ca (ceBepHH ,n;eo 'IeMepHH'II<Or 
aHTHI<JIHHOpHjYMa, O,n;HOCHO rro,n;pY'lje OCTp03y6a H JaCTperrQa) I<pHCTaJIHHHTeT je rrOBHIIIeH 
(,n;HMeH3Hje caCTojaI<a cy OI<O 0,25 X 0,35 rom). Y THM 30HaMa ce y3 XJIOPHT rrojaBJbyje H 
6HOTHT. 

Oc06HHe rroje,n;HHHX MHHepaJIHHX cacTojaKa cy cJIe,n;ehe: aJI6HT ce jaBJba y BH,n;y rroP<PHp06JIaCTa 
H rrpe,n;cTaBJba HajMJIaI)H cacTOjaI< y CTeHH. Ca,n;pmaj An-I<OMrrOHeHTe je HH3aI<, HajBHIIIe ,n;o 
7-8%. KBapQ je 3aCTyrrJbeH y rrpOMeHJbHBHM I<OJIH'IHHaMa. JaBJba ce y CHTHHM, MaH>e-BHllle 
yje,n;Ha'leHHM 3pHHMa. XJIOPHT H MYCI<OBHT, O,n;HOCHO CepHQHT cy pe,n;OBHO 3aCTyIIJbeHH y BH,n;y 
rroje,n;HHHX JIHCI<H; pel}e cy paCJIH CHHI<HHeMaTCI<H. EHOTHT je pe,n;aI<; jaBJbace!CaM0Y Haj,n;y6JbHM 
OTBOpeHHM HHBOHMa BJIaCHHCI<Or I<OMrrJIeI<Ca y3 XJIOPHT (rro,n;pY'lje OCTp03y6a H JacTperrQa). 
IIope,n; 6HOTHTa I<aTI<a,n; ce HaJIa3H H rpaHaT (rroHeI<a,n; rpa,n;H ,n;o ,n;eceTaI< rrpOQeHaTa Mace). 
CTHJIIIHOMeJIaH ce jaBJba y TaHI<HM H3,n;Y)J{eHHM CO'lHBHMa o,n; I<BapQa, aJI6HTa, XJIOpHTa, errH
,n;OTa H CTHJIrrHOMeJIaHa (y rro,n;pY'ljy JaCTperrQa). <l>opMHpa HrJIH'IaCTe I<pHCTaJIe, H3YI<pIlITaHe 
H YJIO)J{eHe y CHTH03PHH arperaT paHHje HaBe,n;eHHX MHHepaJIa. ErrH,n;OT je pe,n;aI<; Be3aH je 
BepOBaTHO 3a CTeHe HaCTaJIe MeTaMOP<P030M JIarrOpOBHTHX ce,n;HMeHaTa. Kao crrope,n;HH caCTojQH 
jaBJbajy ce MeTaJIH'IHH MHHepaJIH, HapO'lHTO MarHeTHT, arraTHT H rrHpHT, I<ao H PYTHJI 
H QHPI<OH. 

XeMHjCI<H caCTaB HeI<OJIHI<O I<apaI<TepHCTH'IHHX rrpe,n;CTaBHHI<a OBHX CTeHa HaBe,n;eHH cy y 
Ta6eJIH 1. 

IIpeMa THM rro,n;aQHMa, I<OpeJIHCaHHM ca pe3YJITaTHMa OrrTH'II<HX HcrrHTHBaH>a, BH,n;H ce ,n;a cy 
CTeHe OBe rpyrre I1II<pHJbaQa BJIaCHHCI<Or I<OMrrJIeI<Ca HaCTaJIe o,n; rJIHHOBHTHX (aHaJIH3e 6p. 
1 H 2) H rreCI<OBHTO-rJIHHOBHTHX ,n;o rreCI<OBHTHX ce,n;HMeHaTa (aHaJIH3e 6poj 3 H 4). Mel}y rJIH
HOBHTHM ce,n;HMeHTHMa rrpeOBJIal}HBaJIe cy MarHe3HjCI<e, CHJIHQHjOM 60raTe rJIHHe MOHMOPHO
HHTCI<Or ,n;o XH,n;POJIHCI<YHCI<Or THrra. 

XnopHTcKe H XJI0PHTCKo-enH.n;oTcKe CTeHe. CTeHe rrpeTXo,n;He rpyrre rrpeI<O XJIOPHT- MyC
I<OBHTCI<HX I1II<pHJbaQa rrOBe3aHe cy ca rpyrroM I1II<pHJbaQa 6e3 JIHCI<YHa. Y TOj rpyrrH MOry ce 
pa3JIHI<OBaTH: XJIOPHTCI<0-aJI6HTCI<H I1II<PHJbQH (Scoab) (ca 15 ,n;o 25% aJI6HTa), 3aTHM XJIOPHT
CI<H I1II<PHJbQH (Sco) (y I<ojHMa ca,n;p)J{aj aJI6HTa orra,n;a) H XJIOpHT-errH,n;OTCI<H I1II<PHJbQH (Scoep). 
O,n; OBHX CTeHa XJIOPHT-aJI6HTCI<H I1II<PHJbQH HMajy Behe pacrrpOCTpaH>eH>e y HCTO'lHHM ,n;eJIO
BHMa TepeHa. XJIOPHTCI<H H XJIOpHT-errH,n;OTCI<H I1II<PHJbQH rpa,n;e MaJIa I<OHI<Op,n;aHTHa CO'lHBa 
y pa3HHM ,n;pyrHM I1II<pHJbQHMa. 

KapaI<TepHCTH'IHO je (HapO'lHTO 3arra,n;HO o,n; CBol}a) 'IeCTO CMeH>HBaH>e OBHX CTeHa ca MeTa

,n;Hja6a3HMa H I<BapQHTHMa HaCTaJIHM o,n; pO)J{HaQa. 

CTpYI<Type OBHX CTeHa cy rroP<PHpo6JIaCTH'IHe, ca rroP<PHpo6JIaCTHMa aJI6HTa y JIerrH,n;o6JIac
TH'IHOj ,n;o rpaHo6JIaCTH'IHoj OCHOBH. IIoHeI<a,n; ce y TOj OCHOBH 3arrIDKajy H peJIHI<THa I<pHCTaJIHa 
3pHa aJI6HTa (HapO'lHTO I<O,n; XJIOPHTCI<HX I1II<pHJbaQa CHpOMaIlIHHX I<BapQOM) I<oja rro,n;cehajy 
Ha aJI6HTe H3 CrrHJIHTa. 

Ha'lHH rrojaBJbHBaH>a rroje,n;HHHX MHHepaJIa y OBHM CTeHaMa je HCTH I<ao H y CTeHaMa rrpeT

XO,n;HO orrHcaHe rpyrre. Je,n;HHo je y XJIOPHTCI<HM I1II<pHJbQHMa CHpOMaIlIHHM MYCI<OBHTOM (rrpe_ 

JIa3HHM BapHjeTeTHMa H3Mel}y OBe rpyrre H rrpeTXo,n;He) BeOMa 'IeCT H,n;HOMOp<paH MarHeTHT, 

I<OjH I<aTI<a,n; 'IHHH H rrpeI<O ,n;eceTaI< rrpOQeHaTa. 
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OBe CTeHe, IIO IIOCTaHKY, BepOBaTHO O,n;rOBapajy ,n;Hja6a3HHM TY<POBHMa, ,n;eCM03HTCKO-CIIHJIO-
3HTCKHM CTeHaMa H eBeHTyaJIHO ,n;eJIOM ,n;Hja6a3HMa HJIH CnHJIHTHMa. Je,n;aH ,n;eo THX CTeHa 
je, MeljYTHM, Mom,n;a H ce,n;HMeHTOreHor nOpeKJIa. 

AM«ilHOOllCKe CTeHe H MeTaoa3HTH npe,n;CTaB.1Dajy npo,n;yKTe MeTaMOp<p03e ,n;Hja6a3a, 
CIIHJIHTa H ra6poBa. IIPH TOM ce, y 3aBHCHOCTH o,n; CTeneHa MeTaMOP<PH3Ma Mory pa3JIHKO
BaTH: aKTHHOJIHTCKH IIIKpH.1DlIH (Sak), XJIOPHTCKo-aKTHHOJIHTCKH (Scoak) H XJIOpHT~ellH,n;OT
aKTHHOJIHTCKH (Scoep) IIIKpH.1DlIH, MeTa,n;Hja6a3H (S~~), H MeTara6pH (v). 

AKTHHOJIHTCKH IIIKpH.1DlIH, XJIOpHT-aKTHHOJIHTCKH H XJIOpHT-enH,n;OT-aKTHHOJIHTCKH IIIKpH.1DlIH 
npe,n;CTaB.1Dajy jal.le MeTaMopqmcaHe npe,n;CTaBHHKe, a MeTa,n;Hja6a3H H MeTara6pOBH npe,n;CTaB
HHKe KO,n; KojHX je npHMapHH CKJIOn H MHHepaJIHH caCTaB CTeHe OCTao 6o.1De Ol.lYBaH. 

HaBe,n;eHe CTeHe ce jaB.1Dajy y lIeJIOM no,n;pYl.ljy BJIacHHcKor KOMnJIeKCa; HajBeim 6poj IIojaBa 
je KOHCTaTOBaH y HCTOl.lHOM ,n;eJIy o,n; UpHe TpaBe (MeTa.n;Hja6a3H) H ceBepHO o,n; IIpe,n;ejaHa 
(MeTara6pOBH). JaB.1Dajy ce y mr,n;y MalbHX KOHKop,n;aHTHHX H peTKO ,n;HCKop,n;aHTHHX COl.lHBa 
(.II;apKOBall), TeJIa HJIH MalbHX Maca y IIIKpH.1DlIHMa. 

CTpyKTypa je KO,n; jal.le MeTaMop<PHcaHHX npe,n;CTaBHHKa nop<PHpo6JIaCTHl.IHa ca MHKpOHeMa
To6JIaCTHl.IHOM OCHOBOM. H3rpaljeHH cy o,n; aJI6HTa, enH,n;OTa, aKTHHOJIHTa H XJIOpHTa (KaTKa,n; 
BeOMa MaJIO 3acryn.1DeHor) H ,n;OCTa JIeYKOKceHa (noje,n;HHa Belia 3pHa HJIH HarOMHJIalba). AJI6HT 
H enH,n;OT rpa,n;e 3aje,n;HO ca XJIOPHTOM CHTH03pHe, ,n;eJIOM rpaHyJIapHe arperaTe, ,n;OK aKTHHOJIHT 
<popMHpa HrJIHl.IaCTa 3pHa HJIH nopqmp06JIaCTe. Pelje ce 3anamajy OCTallH KpynHHjHX, no o6o,n;y 
rpauyJIHpaHHX KpHCTaJIa aJI6HTa l.IHja npHTKaCTa <popMa, HHKyJI3Hje XJIOPHTa H pacnope,n; 
y creHH jacHo YKa3yjy Ha nOpeKJIO H3 O<pHTCKHX aJI6HT-,n;Hja6a3a HJIH CnHJIHTa. 

IIo xeMHjcKoM cacraBY (aHaJIH3a 5 y Ta6eJIH 1) OBe CTeHe o,n;rOBapajy CnHJIHTHMa. IIpeMa TOMe, 
MeTaMOP<P03a OBHX 6a3HTa H3BpIIIeHa je yrJIaBHOM H30xeMHjcKH. 

Ko,n; CJIa6Hje MeTaMop<pHcaHHX creHa - MeTa,n;Hja6a3a H MeTara6poBa - peJIHKTHa o<pHTcKa 

HJIH ra6poBcKa CTpyKTypa ,n;OJIa3H jacHHje ,n;o H3pamaja, eBeHTYaJIHO y3 CJIa6Hja HJIH jal.la 

npeMHHepaJIHCaBalba H l.IecTO (Hap0l.lHTO KO,n; KpynHo3pHHjHx npe,n;cTaBHHKa) y3 KaTaKJIa3Hpalbe. 

Y cacraB OBHX creHa YJIa3e nJIarHOKJIaC, ayrHT, 3aTHM enH,n;OT, aKTHHOJIHT, XJIOPHT H JIeyKo

KceH. IIJIarHOKJIaC MeTa,n;Hja6a3a rpa,n;H npHTKacTa, JIaMeJIapHa 3pHa, nyHa XJIOPHTCKHX HH

fmY3Hja, aJI6HTCKOr ,n;o aJI6HT-OJIHrOKJIaCHOr CaCTaBa. Y MeTara6pOBHMa nJIarHOKJIaCH cy jaKo 

aJI6HTHCaHH H COCHpHTHcaHH. AyrHT je cal.lYBaH CaMO Kao peJIHKT (2V = + 56 ,n;o 58, 
Z : C = 44 ,n;o 46), H BeliHM ,n;eJIOM je npeTBOpeH y XJIOPHT HJIH aKTHHOJIHT. XrroPHT H enH,n;OT 

ce jaB.1Dajy Kao CHTHa 3pHa ryCTO paCYTa no MaCH CTeHe, a JIeYKOKceH rpa,n;H KapaKTepHcrHl.IHe 

arperaTe. 

OBe creHe npe,n;CTaB.1Dajy MeTaMOP<PHe eKBHBaJIeHTe THnHl.IHHX reOCHHKJIHHaJIHHX 6a3HTa. 

KBap~TH (Q) HMajy eKCTeH3HBHO pacnpOCTpalbelbe, HapOl.lHTO Ha IIIHpeM no,n;pYl.ljy UpHe 
TpaBe. YrJIaBHOM ce jaB.1Dajy Kao Malba COl.lHBa, CJIojeBH HJIH npOCJIojllH y IIIKpH.1DlIHMa. 
Belie Mace cy KOHcraToBaHe KO,n; ceJIa .II;ejaHa, 3ana,n;HO o,n; UpHe TpaBe, ceBep03ana,n;HO o,n; 
Opaxa, ceBepHO o,n; IIpe,n;ejaHa H ceBepHO o,n; .II;o6por IIo.1Da (MeTaKOHrJIOMepaTH), a Malbe 
Mace y l{eJIOM HcnHTHBaHOM no,n;pYl.ljy. 

KBapllHTH cy reHeTCKH TPOBPCHH: HaCTaJIH cy o,n; pomHalla, o,n; KBapllHHX neIIIl.Iapa H o,n; KOH
rJIOMepaTa. 

KBapllHTH HaCTaJIH o,n; pomHalla cy CHTHorpaH06JIaCTHl.IHe cTpyKType; H3rpaljeHH cy o,n; KBaplla 

H MaJIO XJIOpHTa, aJI6HTa H cepHlIHTa. KBapllHTH HacraJIH o,n; KBapllHHX neIIIl.Iapa cy 6JIaCTO

nCaMHTCKe CTpyKType ca KPYIIHHjHM KBapllHHM 3pHHMa y CHTH03PHOj MaCH KBaplla" MaJIO 

aJI6HTa H cepHlIHTa. Haj3a,n;, KO,n; MeTaKOHrJIOMepaTa CTpYKTYpa je 6JIacronce<pHTCKa. OHH 
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ca,l:(p>«e 1<pynHHja 3a06JbeHa 3pHa MJIH arperaTe 1<BapQa y CHTH03PHOj OCHOBH 1<BapQa H CepM
QHTa. TH 1<BapQHH BaJIYQH cy ,l:(ecPOpMHCaHH, nOJIOMJbeHH, aJIH nOTOM nOHOBO Be3aHH 1<BapQOM. 
Y CBHM THM CTeHaMa 1<BapQ je ,l:(ecPOpMHCaH, YH,I:(YJI03HOr nOMpaqeIba; aJI6HT je CBem, JIaMe
JIapaH, a cepHQHT CHTaH H MaIbe-BHIlle napaJIeJIHO opHjeHTHcaH. 

MepMepH eM). JaBJbajy ce CaMO Ha je,l:(HOM MeCTY y 01<BHPY HcnHTHBaHor nO,l:(pyqja. COqHBO 
MepMepa OT1<pHBeHO Ha 1<pajIbeM jyroHCTOqHOM ,l:(eJIY JIHCTa BJIaCOTHHQe, jymHo 0,1:( JaBO
pOBor IIpecJIona, JIemH 1<OH1<Op,l:(aHTHO y aJI6HT-XJIOPHT-MYCI<OBHTCI<OM IllI<PHJbQY. CTeHa 
HMa H3pa3HTO 6eJIy 60jy ca ,l:(06po H3pameHOM cPOJIHjaQHjoM. rJIaBHY Macy MepMepa rpa,l:(e 
I<PHCTaJIH I<aJIQHTa H 3HaTHO nO,l:(pel)eHHje JbycnHQe JIHCI<YHa. KaJIQHT je JIHCTaCTO opHjeHTH
caH; 3pHa pel)e HMajy M03aHqaH CI<JIon. MYCI<OBHT H cepHQHT rpa,l:(e BeOMa cPHHe TpaI<e y 
CTeHH. 

KUKWHCTH (Ssa). BeOMa cy peTI<H y BJIaCl:(HCI<OM I<OMnJIeI<CY. rpa,l:(e MaJIa COqHBa HJIH 
npOCJIoj1<e y I111<pHJbQHMa Ha HeI<OJIHI<O MeCTa, HapOqHTO y I<pajIbeM jyroHCTOqHOM ,l:(eJIY JIHCTa 
01<0 KOBeJIHHe qy1<e H jymHo 0,1:( CaCTaBa PeI<a. 

To cy IllI<pHJbaBe, pel)e C1<OPO MaCHBHe CTeHe rpaH06JIaCTHqHe CTpyI<Type. M3rpal)eHe cy 0,1:( 
I<aJII\HTa H npOMeHJbHBHX I<OJIHqHHa I<BapQa H cepHQHTa. 

XEMHJCKH CACTAB mKPHJLAQA BJIACHHCKOr KOMllJIEKCA 

2 3 4 

Si02 62,91 68,84 79,59 74,05 
Ti02 0,68 0,36 0,42 0,43 
AhOs 20,10 16,80 14,09 15,81 
Fe20S 5,44 2,55 2,63 2,20 
FeO 1,60 3,44 1,63 1,58 
MnO 0,06 0,08 0,17 0,03 
MgO 3,09 1,27 1,78 1,29 
CaO 0,48 1,01 0,49 0,70 
Na20 1,02 1,75 1,16 2,81 
K20 0,53 2,13 0,68 1,17 
P20S 0,20 0,04 0,20 0,20 
H 2O+ 3,32 1,35 1,49 1,23 
H20- 0,64 0,37 0,08 0,12 

100,07 99,99 100,41 100,33 

1. MYCKOBHT-XJIOPHTCKH llIKpHJba~. MmaCTHpHllITe. 

2. Arr6HT-XJIOPHT-MYCKOBHTCKH llIKPHJb~. MaHacTHpHllITe 

3. MYCKOBHT-XJ10PHTCKH llIKPHJb~. rapHlbe, ceBepHO o~ I,Iena. 
4. Arr6HT-XJ10PHT-MYCKOBHTCKH IllI<PHJba~. MmaCTHpHllITe. 

5. AKTHHOJ1HT-enH~oTcKH llIKpHJba~. rpaMal)e, JlI o~ BJ1aCOTHHa~a. 

6. MeTaKBap~nopqJHP. JY)Kllo o~ BJ1aCOTHHa~a. 

7. MeTaKBap~opqJHP. JY)Kllo o~ BJ1aCOTHHa~a. 
AHaJ1H3e 1-4: B. "Bopl)eBHh; 5-7: C. UpH<ieBHh 

5 6 

49,10 70,95 
1,98 0,56 

13,86 13,21 
6,11 3,16 
6,75 1,00 
0,21 0,04 
5,96 1,11 
7,85 0,45 
3,51 3,25 
0,83 3,88 
0,20 0,09 
3,14 1,81 
0,30 0,30 

99,80 99,81 

Ta6eJIa 1. 

7 

76,32% 
0,21 

11,44 
1,94 
0,46 
0,02 
0,00 
0,20 
3,13 
4,76 
Tp. 

0,95 
0,42 

99,85% 

MeT8KBapn;nOp~HpH (+G). PeTI<H cy; I<OHCTaTOBaHH cy caMO y nO,l:(pyqjy jymHo 0,1:( BJIa
cOTHHaQa. JaBJbajy ce y BHAY I<OHI<Op,l:(aHTHHX COqHBa, aJIH cy TeI<TOHCI<H ja1<O ,l:(ecPopMHca
HH, MHoro jaqe 0,1:( OI<OJIHHX nJIaCTHqHHjHX I111<pHJbaQa. 
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CTpYKType cy KaTaKJIaCTllqHe P;O MHJIOHHTCKe, ca BeOMa cJIa60 H3pa>KeHOM penHKTHOM nop
qmpcKoM CTpyKTypOM, Koja ce OrJIep;a y nojaBH COqHBaCTO pa3ByqeHlIX cpeHOKpHCTaJIa KBapQa 
H CepHQHTHCaHHX cpeJIp;CnaTa y CHTH03PHOj MaCH KBapQa, cepHQHTa, aJI6HTa H BeOMa MaJIO 
aJIKaJIHOr cpeJIp;CnaTa. 

ITo xeMHjcKoM CaCTaBY (aHaJIH3e 6 H 7 y Ta6eJIH 1) OBe CTeHe nOTnyHo op;roBapajy JIeYKoKpaT
HHM KBapQnoPCPHpHMa. 

KaTaKJIa3HpaHH an6HT-XJIOPHT-MYCKOBHTCKH WKpHJLn;H (Sabco). Pa3BHjeHH cy y 
nop;pyqjy HaBJIaKe TYM6e, Tj. Y HCTOqHOM p;eny TepeHa, rp;e cy IIIKpHJbQH BJIaCHHCKor 
KOMnJIeKCa HaByqeHH npeKo naJIe030jcKHX cep;HMeHaTa. 

CBe Te CTeHe cy H3pa3HTo KaTaKJIa3HpaHe, HenpaBHJIHO y6paHe, KaTKap; H 3p;p06llieHe TaKO 
p;a 3ap;06Hjajy acpaHHTHqaH H3rJIep;. 

fiPorPECHBHO METAMOP«I>HCAHH mKPHJbQH BJlACHHCKOr KOMllJlEKCA 

,Uym 3anap;Hor 060p;a HcnHTHBaHe 06JIaCTH KOM6HHOBaHHM p;eJIOBalbeM P;HHaMOMeTaMOPCPHHX 
YTHQaja H KOHTaKTHor MeTaMopcpH3Ma rpaHHTa BJIajHe, IIIKPHlliQH BJIaCHHCKor KOMnJIeKCa 
nporpecHBHo cy MeTaMoPCPHcaHH nop; YCJIOBHMa aMcpH60JIHTCKe cpaQHje, CTaypOJIHTp;HCTeHcKe 
nop;cpaQHje (Turner i Verhoogen 1961), ca MeCTHMHqHO jaKo HarJIaIIIeHOM KaJIHjCKOM MeTa
COMaT030M. 

Mel}y OBHM CTeHaMa Mory ce H3P;BOjHTH cJIep;ehe rpyne: 

- JIenTHHOJIHT-MHKaIIIHCTH, JIenTHHOJIHTH H rHajceBH ca OJIHrOKJIaCOM, 

- rHajceBH ca MHKPOKJIHHOM, 

- aMcpH60JIHTH, 

- JIeYKorHajceBH, 

CHTHOOKQaCTo-aMHrp;aJIOHp;HH MHrMaTHTH, H 

- CPHJIOHHTH Kao p;HHaMOMeTaMOPCPHe CTeHe. 

Haj3ap;, y3 OBe CTeHe HaJIa3e ce Kao MarMaTCKe CTeHe MaJIe nojaBe JIeYKoKpaTHHX rHajcrpaHHTa 
H rpaHHTa CJIaTHHCKe peKe. 

CBe nporpeCHBHO MeTaMOPCPHcaHe CTeHe cy CBaKaKO HaCTaJIe op; aJI6HTCKO-XJIOPHTCKO-MYC
KOBHTCKHX CTeHa YCJIep; nOBHIIIelba TeMnepaType H npHBol}elba KaJIHje. H3Mel}y JIenTHHOJIHT
-MHKaIIIHCTa H aJI6HT-XJIOPHT-MYCKOBHTCKHX IIIKpHlliaQa, a HCTO TaKO H3Mel}y nojep;HHHx 
HaBep;eHHX CTeHa, nocToje nocTynHH npeJIa3H, KOjH cy nOCJIep;HQa pa3JIHKa HHTeH3HTeTa npo
rpeCHBHor MeTaMopCPH3Ma H cpeJIp;CnaTH3aQHje. 

JleDTHHOJIHTH (Sm) H rHajceBH ca OJIHrOKllaCOM (G) 

Haj3acrynllieHMjH cy Mel}y OBHM CTeHaMa. CTpYKTypa OBHX CTeHa je JIenHp;06JIaCTHqHa P;O 
npocpHp06JIaCTHqHa. H3rpal}eHe cy op; KBapQa, OJIHrOKJIaCa (ca 15 p;o 25% an), MYCKOBHTa 
H 6HoTHTa (KOjH ce nOHeKap; nOBJIaqH), a y JIenTHHOJIHTHMa ce jaBlliajy Kao nopCPHp06JIaCTH 
rpaHHTH, CTaypOJIHT H p;HCTeH. 

KOJIHqHHa JIHCKYHa je 06PHYTO cpa3MepHa cap;pmajy OJIHrOKJIaCa H BapHpa op; 20 p;o 40% 
y JIenTHHOJIHTHMa H op; 5 p;o 15% y rHajceBHMa. 

ITpeMa cap;pmajHMa nojep;HHHX HaBep;eHHX MHHepaJIa Mory ce pa3JIHKOBaTH: JIellTHHOJIHT
-MHKaIIIHCTH, MYCKOBHTCKH H MYCKOBHT-6HOTHTCKH JIenTHHOJIHTH, rpaHaTcKo-CTaYPOJIHTCKH 
JIenTHHOJIHTH H MYCKOBHTCKH H MYCKOBHT-6HOTHTCKH rHajceBH. 
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ruaJceBU ca MHKpOKJIHHOM (G) 

IloCTeneHo ce pa3BHjajy H3 npeTXO,o:HO OnHCaHHX rHajceBa. MHKPOKJIHH ce y OBHM CTeHaMa 

jaBJba y 06JIHKY CHTHHX HenpaBIUIHHX OCTpBaQa HJIH KpynHHjHX nJIIDKa, H ,o:eJIHMHlIHO HJIH 

nOTnyHo MHpMeKHTHlIIe H nOTHcKyje nJIarHOKJIaC. ITo OCTaJIHM OC06HHaMa OBH rHajceBH cy 
CaCBHM H,o:eHTHtIHH ca npeTXO,o:HHM CTeHaMa. 

AMcPu60lIHTH (A) 

rpa,o:e je,o:HO Belie COtIHBO 3ana,o:HO 0,0: BJIa,n:HtIHHOr XaHa, Kao H HH3 MalliHX KOHKop,o:aHTHHX 

Tena y JIenTHHOJIHTHMa H rHajceBHMa. 

CTpYKTypa OBHX CTeHa je HeMaT06JIaCTHtIHa ,0:0 rpaH06JIaCTHtIHa, a MHHepaJIHH caCTaB: nJIarHO

KJIaC (OJIHrOKJIaC H aH,o:e3HH ca 15 ,0:0 38% an), xopH6JIeH,o:a, enH,o:OT H QOjCHT, 3aTHM c<!:>eH, 

H JIOKaJIHO 6HOTHT H KBapQ. 

ITpeMa MHHepaJIHOM CaCTaBY OBe CTeHe cy enH,o:oT-aM<!:>H60JIHTH H enH,o:oT-aM<!:>H60JIHTCKH 

lIIKpHJbQH ca npena3HMa y enH,o:oT-aM<!:>H60JI-6HOTHTcKe rHajceBe. 

ITopeKJIO OBHX CTeHa je, 6ap 3a MaCHBHe BapHjeTeTe ca BHlIIe JIeYKOKceHa H 6e3 6HOTHTa H 

KBapQa, 0,0: 6a3HtIHHX MarMaTHTa. Me~YTHM, BapHjeTeTH ca 6HOTHTOM H KBapQOM BepOBaTHO 

cy HaCTaJIH 0,0: TY<!:>03HHX HJIH 0,0: CnHJI03HTCKo-,o:eCM03HTCKHX CTeHa. 

JIeYKoruajceBu (Gf) 

JaBJbajy ce 3arra,o:HO 0,0: BJIa,o:HtIHHOr XaHa, y BH,n:y TaHKHX, jaKo H3,n:ymeHHX COtIHBa (Ha KapTH 

cy npHKa3aHa caMO Belia COtIHBa). 

CTpYKTypa HM je rpaH06JIaCTHtIHa, a H3rpa~eHH cy 0,0: KBapQa, OJIHrOKJIaC-aH,o:e3HHa H MHKpO

KJIHHa, Kao H MaJIHX KOJIHtIHHa rpaHaTa H TypMaJIHHa. 

ITopeKJIO OBHX CTeHa je HejacHo. OHe BepOBaTHO (llHMHTpHjeBHli M. H llPaKYJIHli R., 1958) 
npe,o:CTaBJbajy MeTaM0p<!:>HcaHe JIeYKoKpaTHe MarMaTCKe CTeHe. 

ITPOCTOPHO H reHeTCKH cy Be3aHH 3a IlJIYTOH BJIajHe. OHH rpa,o:e H3,n:ymeHa COtIHBa y rHaj

CeBHMa. To cy CHTH03PHH rHajceBH ca CHTHHM OKQHMa, aMHr,o:aJIaMa, pe~e H TpaKaMa, H3rpa

~eHHM 0,0: JIeYKOKpaTHor rpaHHTOH,o:Hor MaTepHjaJIa. OBaj MaTepHjaJI rrpomHMa KOHKop,o:aHTHo, 

pe~e H ,o:HCKop,o:aHTHO, Macy MHrMaTHTa. 

OKO P,o:OBa cy KOHCTaTOBaHH nOCTeneHH npeJIa3H 0,0: OKQaCTO-aMHr,o:aJIOH,o:HHX y ,o:H<!:>Y3HO 

MHrMaTHCaHe CHTH03pHe rHajceBe, na nOTOM y HOpMaJIHe eKTHHHTe. 

~HJIOHHTH 

30Ha BPBH K061U1e, y KOjOj ce HaJIa3e OBe CTeHe, CaMO je MaJIHM ,o:eJIOM 3axBalieHa OBHM JIHC

TOM. <PHJIOHHTH ce jaBJbajy Ha caMOM 3ana,o:HOM Kpajy JIHCTa, 3ana,o:HO 0,0: Uena. 

CTeHe cy y 30HH BPBH K06HJIe npeTpneJIe HHTeH3HBHe, yrJIaBHOM MeXaHHtIKe npOMeHe, TaKO 

,o:a je HajtIelIIlie BPJIO TelIIKO HJIH CKOPO HeMoryhe yTBp,o:HTH nopeKJIO npHMapHHX CTeHa. 

3,o:p06JbeHe cy y BPJIO CHTH03PHY Macy H YlIIKpHJbeHe. ITo BPJIO peTKHM peJIHKTHMa CJIa6Hje 

npOMellieHHX CTeHa Mome ce 3aKJbYtIHTH ,o:a cy <!:>HJIOHHTH HaCTaJIH 0,0: JIenTHHOJIHTa ca rpa

HaTHMa H CTaypOJIHTOM. Kao nOCJIe,o:HQa <!:>HJIOHHTH3aQHje <!:>opMHpaHH cy HeOMHHepaJIH cepH

QHT, XJIOPHT, enH,o:OT H aJI6HT. 
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CEPnEHTHHHTH (Se) 

CeprreHTHHHTH ce jaBJbajy CaMO y TeMeHOM ,IJ;eny qeMepHHqKOr aHTHKJIHHOpHjYMa. HajBelie 
MaCe HaJIa3e ce J3 O,IJ; UpHe TpaBe H3Mel}y 3ace.rraKa ITpOqOBaJIaQ H BeJbKOBQH, H Ha Jac
TperrQY Cli O,IJ; rOpIbe norryllIIbe. MaIba COqHBa ceprreHTHHHTa KOHCTaTOBaHa cy H ceBepHO 
O,IJ; MaqKaTHQe H OKO cena MnaqHllITa. HajBelia Maca je ,IJ;yra ,IJ;O 750 m, a llIHpOKa ,IJ;O 400 m; 
OCTaJIe cy, Mel}YTHM, 3HaTHO MaIbe. CeprreHTHHHTH cy YBeK Be3aHH 3a ,IJ;HCnoKaQHje. 

CeprreHTHHHTH cy MaCHBHe, qBpCTe CTeHe; pel}e cy llIKpHJbaBH. 1I3rpal}eHH cy O,IJ; aHTHropHTa' 
penHKaTa xpOMHTa, MarHeTHTCKor rrpaxa H ceKYH,IJ;apHOr TaJIKa H Kap6oHaTa. XeMHjcKH CaCTaB 
HM je (rro 3. MaKCHMOBHliy, 1961) Cne,IJ;eliH: 

Si02 41,55 MnO 0,16 P205 
Ti02 NiO HzO+ 12,14 
Ab03 1,44 MgO 37,46 H20- 0,05 
Fe203 2,35 CaO 0,20 CO2 
Cr203 0,25 Na2 0,02 
FeO 4,42 K20 0,01 100,34% 

(CepneHTHHHT, Marra PeKa, ARarr. n. Komyxap). 

ITo 06o,IJ;y cy KaTKa,IJ; o6oralieHH XnOpHTOM, BepOBaTHO ycne,IJ; yaajaMHOr pearOBaIba ca OKon
HHM llIKpHJbQHMa. 

HaBe,IJ;eHe KapaKTepHCTHKe, Kao H CTpYKTYpa CeprreHTHHHTa YKaayjy ,IJ;a cy OHH YTHCHYTH 
rrpe rnaBHe <jla3e MeTaMop<jlo3e BnacHHcKor KOMrrneKca H ,IJ;a cy MeTaMOp<jlHcaHH, Kao H OKonHH 
llIKPHJbQH, rro,IJ; ycnoBHMa <jlaQHje 3eneHHX llIKpHJbaQa. nOKaJIHO cy HaKHa,IJ;HO BpllIeHa MaIba 
,IJ;HjarrHpcKa KpeTaIba OBHX CTeHa. 

3a ceprreHTHHHTe cy Be3aHe rrojaBe TaJIKIIIHCTa. OHH ce jaBJbajy y BH,IJ;y HerrpaBHnHHX HnH 
Ha,IJ;ymeHHX Maca Be3aHHX 3a pYIITYpe y ceprreHTHHHTHMa, HnH rroTrryHo 3aMeIbyjy rroje,IJ;HHa 
MaIba ceprreHTHHcKa Te.rra. OBH TanKllIHCTH cy, rro 3. MaKCHMOBHliy (1962), rrOCTaJIH ,IJ;eno
BaIbeM XH,IJ;pOTepMaJIHHX pacTBopa Be3aHHX aa TepQHjapHH MarMaTH3aM. 

nAJIE030jCKH rPAHHTH 

CTapHje rpaHHTOH,IJ;He CTeHe YTHCHYTe y llIKpHJbQe BnacHHcKor KOMrrneKca jaBJbajy ce Kao 
cna60 llIKpHJbaBH ,IJ;O llIKpHJbaBH rpaHHTH H Kao arrnHTOH,IJ;HH rHajc-rpaHHTH. 

rp8HHTB KYKaBHD;e H ClIaTIIJICKe peKe (y) 

OKO .uOIber Ja6yqeBa, 3arra,IJ;HO O,IJ; Uerra H y ,IJ;OnHHH CnaTHHCKe peKe jaBJbajy ce Ha BHllIe 
MeCTa MaJIa (,IJ;O KHnOMeTap ,IJ;yra) COqHBa rpaHHTOH,IJ;HHX CTeHa. Ta COqHBa cy CKOPO YBeK 
KOHKOp,IJ;aHTHa ca OKOnHHM llIKpHJbQHMa. J e,IJ;HHO y ,IJ;OnHHH CnaTHHcKe peKe OBH rpaHHTH rpa,IJ;e 
,IJ;OHeKne ,IJ;HCKOp,IJ;aHTHa Te.rra. 

TeKCTYpa OBHX rpaHHTa je cna6Hje HnH jaqe llIKpHJbaBa, a CTpYKTYPa apHaCTa ca nOKaJIHO 
jaqe H3pameHoM KaTaKna30M. MHHepanHH caCTaB HM je: KBapQ (YH,IJ;yn03aH ,IJ;O rpaHYnHpaH), 
MHKpoKnHH (2V = - 86°) ,IJ;enOM Kao H3pa3HT MHKpOKnHH-MHKpOrrepTHT, rrnarHOKnaC (ca 
OKO 25% an) qeCTO jaKO cepHQHTHCaH H MHpMeKHTHcaH, 6HOTHT ca ,IJ;OCTa YKnOrrJbeHHX 3pHa 
QHpKoHa H H3pa3HTHM rrOnHXpOHqHHM opeonHMa OKO IbHX, H QHPKOH, rpaHaT, arraTHT H MyC-

KOBHT Kao crrOpe,IJ;HH caCTojQH. O,IJ;HOC MHKpOKJIHHa H OJIHrOKnaca jaKo BapHpa, O,IJ; 1 : 10 
,IJ;o 1 : 1. 



ITo CBHM I<apaKTepHCTHI<aMa OBH rpaHHTH npe.n;CTaBJbajy THnCI<e CHHTeI<TOHCI<e HHTpY3HBHe 
CTeHe, H O.n;rOBapajy anO<pH3aMa rpaHHTCI<Or nJIYTOHa BJIajHe. 

C 063HPOM .n;a je CTapOCT n;HpI<OHa H3 rpaHHTa BJIajHe O.n;pel]eHa I<ao 450 MHJ1HOHa ro.n;HHa, 
a .n;a je ca OBHM rpaHHTHMa y Be3H TepMHqI<H MeTaMop<PH3aM 3eJIemIX lliI<PHJban;a BJIaCHHCI<Or 
I<OMllJIeI<Ca .n;o aM<pH60JIHTCI<e <pan;Hje, Mome ce 3aI<.JbyqHTH .n;a je MeTaMop<p03a BJIaCHHCI<Or 
I<OMnJIeI<Ca .n;o <pan;Hje 3eJIemIX lliI<pHJban;a 6ajI<aJIcI<a. 

AuJIHTOU~BH ruajc-rpaBBTU (ytp) 

Ha HCnHTHBaHOM TepeHY jaBJbajy ce caMO y no.n;pyqjy ra6ep rJIora H H3BopHlliHor .n;eJIa Jac
Tpe6aqI<e peI<e. OHH npe.n;CTaBJbajy Mana COqHBa .n;ym je.n;He .n;HCJIOI<an;HOHe 30He. HajBehe Mace 
OBHX CTeHa Hana3e ce 3ana.n;HO o.n; I<apTMpaHe 06JIaCTM Ha JIMCTY JIeCI<OBan; 54, r.n;e cy .n;eTaJbHO 
OnHCaHe (TYMaq 3a JIMCT JIeCI<OBan; 54, 1961). To cy M3pa3HTo JIeYI<OI<paTHe CTeHe ca BPJIO ManMM 
npOn;eHTOM 60jeHHX caCTojaI<a (Hcno.n; 7%), H3rpal]eHe o.n; <peJI.n;cnaTa - MMI<pOI<JIMHa H an6MTa 
(ca OI<O 5% an) H 6MoTHTa, .n;enOM XJIOpMTHCaHor HJIM enH.n;OTMcaHor. Hajqellihe HM je CTpYI<TYpa 
I<aTaI<JIaCTHqHa, pel]e anJIHTCI<a. 

rpauUTOU~U DO)l(Uo;e (r) 

Ha I<pajlLeM jymHoM .n;eJIy JIHCTa 3ana.n;HO o.n; KOBeJIMHe qYI<e, OTI<pHBeHa cy .n;Ba Mana COqHBa 
rpaHHTOM.n;HHX CTeHa. To cy, y CTBapH, HajceBepHMjH H3.n;aHn;M BeJIMI<HX Maca OBHX CTeHa H3-
.n;BojeHHX I<ao rpaHMTOM.n;M EomMn;e Ha cyce.n;HoM JIMCTY TproBHlliTe (ceI<n;Mja EomHn;a 1 : 25 000) 
COqHBa rpaHHTa JIeme I<OHI<Op.n;aHTHO y OI<OJIHMM lliI<PHJbn;MMa M HMajy peJIaTHBHO .n;06po H3-
pameHY <pOJIHjan;Mjy. Y caCTaB OBHX CTeHa YJIa3e I<Bapn;, <peJI.n;cnaT (I<MCeJIH H HHTepMe.n;M
japHH nJIarHOI<JIacM), JIMCI<YHM, XJIOPMT, pel]e MMHepaJIM ellH.n;OTCI<e rpyne. Y noje.n;HHHM .n;e
JIOBHMa 3anama ce nOBehaH ca.n;pmaj JIHCI<YHa no <pOJIMjan;MjH I<OjH .n;aje CTeHH I<apaKTepMCTHqaH 
lliI<pMJbaB M3rJIe.n;. 

KAMSPHJYM (em) 

CTeHe I<aM6pMjCI<e CTapoCTH Hal]eHe cy y MaTepHjany HeI<OJIMI<O TaHI<HX .n;HCI<OHTHHYHpaHHx 
Byqemrx nJIaca (lambeau de rabotage), HaByqemrx npeI<O TMTOHCI<Or <pJIMllia. H3Ha.n; OBHX 
llJIaca TeI<TOHCI<H JIeme TMTOHCI<H I<peqIban;H ca pOmHan;HMa HJIH ce.n;HMeHTH Op.n;OBMn;MjYMa. 
CacTOje ce o.n; H3BaHpe.n;HO HHTeH3HBHO 3.n;p06Jbemrx, n;pHHX, rpa<pMTHqHHX H rJIHHOBHTHX 
CTeHa ca BeOMa Mano OCTaTaKa npB06HTHOr CI<JIona. Y IbHMa ce 3anama TeI<TOHCI<a CMellia I<O
MalJa JIH.n;HTa H lliI<PHJban;a HaJIHI< Ha op.n;013HqI<e, y3 HajBehH npOn;eHaT o.n;JIO:l1aI<a HanHI< Ha 
BJIaCHHCI<e lliI<PHJbn;e. 

Y OBOM 3.n;p06JbeHOM MaTepHjany H3Ha.n; 3a.n;pyre y .u06POBHlliY, y je.n;Hoj Manoj .n;ecHoj npH
TOn;H nOTOI<a JIeCI<OBHn;e HalJeHa je penaTHBHO 60raTa MHI<po<pJIOpa, H TO 06JIHn;H H3 nopo.n;Hn;e 
Leiosphaeridaceae, I<OjH BepoBaTHo npe.n;cTaBJbajy Protoleiosphaeridium cf. conglutinatum, 
H 06JIHn;H I<OjH BepoBaTHo npMna.n;a;y <paMMJIMjM Sphaerolicotriletaceae, H TO HeI<oj BpCTM 
M3 po.n;a Stenozonol£gotriletum. OBM 06JIHn;H YKa3yjy Ha HajBHlliM PH<pe; H I<aM6PHjYM. 

Cy.n;ehH no MMI<PO<pJIOPHCTMqI<Oj acon;Mjan;MjH, a .n;OHeI<JIe H no O.n;JIOMn;HMa caqyBaHor CI<JIona, 
OBe CTeHe npHna.n;ajy BJIaCHHCI<OM I<OMnJIeI<CY. Ha I<apTH CMO HX H3.n;BOjHJ1M I<ao noce6HY 
I<apTHpaHY je.n;HHMn;y 360r IbHXOBor cnen;H<pHqHOr nOJIomaja H H3rJIe.n;a. 

OP)'];OBHIl;HJYM (O?) 

Y 30HM HaBJIaI<e TYM6e OTI<pMBeHa je je.n;Ha naJIe030jCI<a cepMja 6e3 <pOCHJIa, I<ojy CMaTpaMO 
HajBepoBaTHHje Op.n;OBMn;HjCI<OM. OHa je HaByqeHa npeI<O <pJIHlliHHX TBopeBHHa .n;eBOHa M 
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CHJ1ypCKHX nH~HTa H IllKpHJbaQa, a npeKO lI>e TeKTOHCKH ne>Ke KpRCTaJmCTH IllKPHJbQH BnaCHH
CKor KOMnneKca. Oco6HHe OBe cepHje Haj60Jbe ce Mory oCMaTpaTH Ha ~o6po oTKpHBeHoM H 
Bpno HHCTPYKTHBHOM npoqmny rpa~CKe H KanaHCKe peKe. 

Op~OBHQHjcKa cepHja ce caCTojH O~ MeTaCe~HMeHaTa KOjH MeCTHMH'IHO ca~p>Ke MeTaMopqmcaHe 
npo~yKTe reOCHHKnHHanHe ~Hja6a3-cnHnHTCKe aCOQHjaQHje. MeTaMOpqm3aM ce;::t;HMeHaTa je 
Bpno cna6, Te cy TO <\:>HnHTOH~H H cepHQHTCKO-KBapQHH IllKPHJbQH. Y IhHMa ce MeCTHMHqHO 
jaBJbajy 3eneHH CHTH03PHH MeTaneIllqapH 60raTH KBapQOM, Jby6HqaCTH <iJHnHTH, a Bpno peTKO 
H npocnojQH KanKIIIHCTa. CKOPO CBe OBe CTeHe cy TonHKO MeKe ~a ce napajy HOKTOM. I1oHer~e 
HMa KBapQHHX >KHQa ~e6JbHHe H ~O HeKonHKO ~eQHMeTapa, Koje cy y HHTeH3HBHO TeKTOHIi-
30BaHHM 30HaMa BHIlle HnH Malhe npeTBopeHe y KBapQHe npHTKe. CepHja je Y QenHHH ~OCTa 
MOHOTOHa, H je~aH neTponOIIIKH THn HajqeIllfie rpa~H ~OCTa BenHKa npOCTpaHCTBa. HnaK, 
Ha MHorHM MeCTHMa ce 3ana>Ka HenpaBHnHO HnH PHTMHqHO CMelhHBalhe CTeHa pa3nHqHTOr 
rpaHynoMeTpHjcKor HnH MHHepanHor caCTaBa. 

CBe OBe CTeHe HMajy penaTHBHO ~o6po H3pa>KeHY <iJonHjaQHjy. OHa je HajqeIllfie napanenHa 
ca npBo6HTHOM cnojeBHTOIllfiy. Y 30HH ~HpeKTHO Hcno~ HaBnaKe BnaCHHCKHX IllKpHJbaQa, 
Kao H ~pyr~e y nojacy OP~OBHqKHX <iJHnHToH~a, KnHBa>K nOHeKa~ npeY3Hlna ynory Haj60Jbe 
HnH je~HHo pa3BHjeHor CHCTeMa S-nOBpIIIHHa, na ce no lheMY pa3BHja H <iJonHjaQHja. 

Meljy opTOMeTaMop<iJHTHMa HajpacnpoCTpalheHHjH cy MeTaCnHnHTH, ~OK cy MeTa~Hja6a3H H 
MeTara6pOBH MHoro peljH. Y3 HeKonHKO H3Y3eTaKa, CBe cy TO Mana HnH BeOMa Mana Tena. 

MeTaCDHJlHTH cy HaCTanH O~ naBa, cy6MapHHCKH H3nHBeHHX H YTHCHYTHX Y jOIll HeKOHCO
nH~OBaHe nanopOBHTe ce~HMeHTe, ca KojHMa cy HHTHMHO H3MeIllaHe. To cy je~pe, TaMHe 
MPKOJby6HqaCTe CTeHe ca Bpno yna~JbHBHM H KapaKTepHCTHqHHM OBanHHM 6enHM, pelje 3eneH
KaCTHM MaH~onaMa. 

CTpYKType cy o<\:>HTcKe ~o nHnOTaKCHTCKe; HrnHqaCTH <iJen~cnaTH cy MeCTHMHqHO pacnope
ljeHH O<iJHTCKH, a MeCTHMHqHO napanenHo ca cMepoM Teqelha naBe. MHHepanHH cacraB 
je je~HocTaBaH: an6HT (CTy6HqaCT, 6nH>KlheH 06HqHO ~BOjHO, CBe>K) rpa~H MHKpo<\:>eHoKpH
CTane KOjH ne>Ke y xnopHT-KanQHT-nHMoHHTcKoj OCHOBHOj MaCH. Ma~one cy npeTe>KHO 
H3rpaljeHe o~ KanQHTa, pelje o~ KanQHTa H xnopHTa, an6HTa HnH KBapQa. ~ecTo ca~p>Ke Mano 
nHMOHHTa. 

CnHnHTH rpa~e cnHBOBe, Malhe Mace HJIH HenpaBHJIHa TeJIa y KaJIQHT-XJIOpHT-aJI6HT-KBapQ

HHM CTeHaMa IIJIaHnapaJIeJIHOr CKJIOna. OBe CTeHe cy nOCTaJIe O~ JIanOpOBHTor MyJba KOjH 

ce npH YTHcKHBalhY 6a3HQHHX JIaBa 3arpeBao H npHMHO H3BeCHe KOJIHQHHe Na, Mg H Si; CTeHa 

je ~eJIHMHQHO peKpHCTaJIHCaJIa H <iJopMHpaHa cy aYToMop<iJHa 3pHa aJI6HTa, MJIa3eBH XJIOpHTa 

H HenpaBHJIHe KOHQeHTpaQHje KBapQa. I10IIITO cy CnHJIHTH H KaJIQHT-XJIOpHT-an6HT-KBapQHe 

CTeHe reHeTCKH nOBe3aHH H cMelhyjy ce y dm-Dm no~pyQjHMa, Ha KapTH HHCY pa3~BojeHH 

Befi cy 03HaQeHH 3aje~Ho. 

MeTa.l];Hjaoa3H rpa~e MaJIa, 06HQHO KOHKop~aHTHa TeJIa, ~yra CTOTHHaK a ~e6eJIa ~o ~ece
TaK MeTapa. Boje cy H3pa3HTo 3eJIeHe, a TeKcType XOMoreHe, MaCHBHe, pelje ca CJIa60M <iJo
JIHjaQHjoM. 

CTpYKType cy o<iJHTcKe ~o 6JIaCToo<iJHTcKe. Y caCTaB HM YJIa3e: aJITepHCaH (COCHpHTHcaH, 

KaJIQHTHcaH HJIH aJI6HTHcaH) nJIarHOKJIaC H XJIOpHTHCaH, ypanHTHcaH H KanQHTHcaH ayrHT 

H aM<iJH6oJI Kao <iJeHoKpHCTanH, a OCHOBHa Maca je H3rpaljeHa O~ XJIopHTa, aJI6HTa, enH~OTa, 

KaJIQHTa, ypaJIHTa H JIeYKOKceHa. 

MeTaraopOBH ce jaBJbajy CJ1HQHO Kao H MeTa~Hja6a3H, y I<OHKop~aHTflHM, pelje H ~HCKOp

~aHTHHM >KHQaMa. Befia TeJIa cy peTKa; HajBefie ce HaJIa3H KQ~ ceJIa PaKOB ,I(OJI, r~e je Ha 

nyTy ~o6po OTKpHBeHO. 
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Eoje cy 3eJIeHe, TeKCT)'pe XOMOreHe, aJIH ca MHKPOCKOIICKH jacHo YOqJbHBHM 3pHHMa, qHMe 
ce pa3JIHKyjy O~ ~Hja6a3a. To cy IIpO~KTH clIopor xJIaI}eIDa HCTHX MarMH Koje cy ~aJIe ~Hja-
6a3e IIpH 6pmoj KpHCTaJIH3aQHjH, H CIIHJIHTe IIpH cy6MapHHcKoM H3JIHBaIDY. 

ra6poBH cy ~eJIOM KaTaKJIaCTHqHe, ~eJIOM 6JIaCTOra6poBcKe CTpyKType. MHHepaJIHH CaCTaB 
HM je cJIe~elm: COCHpHTHcaH IIJIarHOKJIaC, ypaJIHTHCaH H XJIOpHTHCaH KJIHHOIIHpoKceH(~eJIOM 
MOm,ll;a H xopH6JIeH,ll;a), JIeYKOKceH, H MJIa3eBH aJI6HTa HJIH aJI6HTa+KaJIQHTa ¢opMHpaHH JIO
KaJIHO IIpH MeTaMOp¢03H, IIapaJIeJIHO ca KJIHBamOM. 

CBe OBe MarMaTCKe CTeHe IIpHlIa~ajy THIIHqHOj reOCHHKJIHHaJIHoj ~Hja6a3-CIIHJIHTcKoj aco
jaQHjH, CHHXPOHOj ca ~eIIOHOBalDeM Ce~HMeHaTa y KojHMa JIeme. MeTaMOP¢HcaHe cy IIO~ YC
JIOBHMa ¢aQHje 3eJIeHHX lIIKpHJbaQa, HHTeH3HBHHje o~ OKOJIHHX Ce~HMeHaTa. To je HOpMaJIHa 
IIOCJIe~HQa Belie OCeTJbHBOCTH CTeHa Tor xeMH3Ma Ha MeTaMOP¢He YCJIOBe. 

CEPHJA CBO'&A (S?) 

y ~OJIHHH JIymHHQe OTKpHBeHa je ceBepHO O~ ceJIa CBolja je~Ha HHTepeCaHTHa H 3a c~a BeOM8 
IIp06JIeMaTHqHa cepHja, KOjy CMO Ha3BaJIH "cepHja CBolja". OHa ce HaJIa3H ~HpeKTHO HCIIO~ 
HaBJIaKe lIIKpHJbaQa BJIaCHHCKor KOMIIJIeKCa, H y ~OCTa BeJIHKOj MepH je H3MeIDeHa YTHQajeM 
OBHX KpeTaIDa. 

OBa cepHja ce caCTojH IIpeTemHO O~ KpeqIDaKa, HajqelIIlie cJIa60 MepMepHcaHHX H lIIKPHJba
BHX, ca KojHMa ce cMeIDyjy rJIHHOBHTe HJIH CHJIHQHjcKe CTeHe. ,I(HpeKTHO HCIIO~ HaBJIaKe BJIa
CHHCKHX lIIKpHJbaQa y KpeqIDaQHMa JIeme CJIojeBH H rHe3~a 3~p06JbeHe rJIHHOBHTe MaTepHje 
060ralieHe rpa¢HTOM. Y cepHjH cy Ha BHlIIe MecTa y ~OJIHHH JIymHHQe H ,ll;aJbe IIpeMa HCTOKY 
OTKpHBeHa COqHBa H IIp060jH ra6pOBa H ~Hja6a3a aHaJIOrHHX CTeHaMa Koje cy KapaKTepHCTHqHe 
3a OP,ll;OBHQHjYM. IIpeMa MepMepHMa ,ll;eBOHa He 3alIama ce HHKaKBa ,ll;HCKOp,l1;aHQHja. Ha oc
HOBY OBHX IIO~aTaKa MH CMO "cepHjy CBolja" HHTeplIpeTHpaJIH Kao BepoBaTHo CHJIYpCKY. 

MaKpo<l>aYHa y CTeHaMa "cepHje CBolja" HHje HaI}eHa. MHKpOlIaJIeOHTOJIOlliKa IIpoyqaBaIDa, 
IIOKa3aJIa cy, MeljYTHM, IIpHCYCTBO 6POjHHX clIopa H IIOJIeHCKHX 3pHa. O~peljeHH cy CJIe~eliH 
06JIHQH: Sporites adrienis R. Pot. mesozoicus; Verrucatosporites sp. (Polypodiaceae); Inaperturopol
[enites hiatus (Taxodiaceae); Pityosporites sp.; Araucaria sp.; Polenites granulatus (Coniferae); 
Brachyphyllum sp.; Classopollenites torosus; Clavatipollenites sp.; Bennetites sp. OBH HaJIa3H 
YKa3yjy Ha THIIHqHY Me3030jcky <l>JIOPY, H TO BepOBaTHO Ha ropIDy jypy H ,I1;OIDY Kpe,ll;y. 

lI3 OBHX OlIpeqHHX IIO~aTaKa Mome ce 3aKJbyqHTH HJIH (1) ~a cy OBO cTapOlIaJIe030jcKH ce
~HMeHTH y Koje cy clIope H IIOJIeH YBe,l1;eHH ca IIOBplIIHHe 3eMJbe y je,l1;Hoj 0,11; <l>a3a eMep3Hje 
QHpKYJIaQHjoM IIO~3eMHHX Bo~a, HJIH (2) ~a ce "cepHja CBolja" caCTojH H3 pa3JIHqHTHX TBO
peBHHa, Koje cy HHTHMHO H3MelliaHe ~ejcTBoM HaBJIaKe BJIaCHHCKHX lIIKpHJbaQa (lliTO je MaIDe 
BepoBaTHo). IIpHXBaTaIDe je~He 0,11; OBHX ~Bejy XHIIOTe3a 3aBHcHlie IIpe CBera 0,11; pe3YJITaTa 
~aJbHX HCTpamHBaIDa y IIo~pyqjHMa ceBep03alIa~Hor IIp0,l1;ymeIDa 30He "cepHje CBolja". 

,I(eBoHcKH ce~HMeHTH cy pa3BHjeHH y YCKOM IIojacy KOjH ce IIpOTeme H3Meljy CBolja H EapHoca, 
y 30HH HaBJIaKa TYM6e. OBaj IIojac je ~HCKOHTHHYHpaH, TaKO,l1;a ce y IDeMY H3~Bajajy IIo,l1;pyqja 
CBol}e - JaHlIITHQa H CTpama - EapHoc. Y 06a OBa IIo~pyqja ,I1;eBOHCKH Ce,l1;HMeHTH cy Ha
ByqeHH rrpeKO THTOHCKor <l>JIHlIIa, ~OK cy IIpeKO IDHX HaByqeHH MeTaMOP<l>HTH BJIaCHHCKOI' 
KOMIIJIeKCa HJIH OP~OBHQHjyMa. 
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.I1.eBoHcKH Ce,n;HMeHTH rpa,n;e ,n;Be cepHje nOBe3aHe KOHTHHYHPaHHM npena3HMa: Kap60HaTHY 
H CPJIHIIIHY. 

HaKO ce 360r BPJIO HHTeH3HBHOr y6Hpalba H pa3JIaMalba He MO)l{e ca CHrYPHOIIIhy OCMaTpaTH 
Y3ajaMHH O,n;HOC OBHX ,n;Bejy cepHja, CTaTHCTHqKH no,n;aQH 0 na,n;OBHMa S-nOBpIIIHHa H oca 
nOKa3yjy ,n;a je Kap60HaTHa cepHja cTapHja o,n; cpJIHIIIHe. 

Kap60HaTHa cepH;a. Raj60Jbe je pa3BHjeHa Ha BapHoey, na cy CTora OBH ce,n;HMeHTH H Ha3-
BaHH "KpeqlbaQH BapHoca" (M . .I1.HMHTpHjeBHh H ,n;p., 1965). To ey nJIOqaCTH H IIIKpHJbaBH 
MepMepaCTH KpeqlbaQH, 6eJIe H CBeTJIOCHBe 60je. IIeHeTpaTHBHo cy TeKTOHH30BaHH, H TO npe
Te)l{HO CMHQalbeM no BPJIO ,n;06po pa3BHjeHoM CHCTeMY nOBpIIIHHa IIIKpHJbaBOCTH. Y ,n;OlbeM 
,n;eny cepHje jaBJbajy ce CKOPO HCKJbyqHBO KpeqlbaQH, ,n;OK je 3a roplbH ,n;eo cepHje KapaKTe
pHCTHqHa CMeHa KpeqlbaKa ca CPJIHIIIHHM ce,n;HMeHTHMa. OBa CMeHa je ,n;eJIOM H3a3BaHa TeKTOH
CKHM cpaKTOpHMa, aJIH je BepOBaTHO BeliHHOM nOCJIe,n;HQa ce,n;HMeHTaQHje. KpeqlbaQH BapHoca 
cy pa3BHjeHH caMO y OBoj 30HH; y ,n;eBOHCKOM nojacy 3BOHaqKe Balbe HX HeMa. 

Y OBHM KpeqlbaQHMa HHey Hal)eHH HHKaKBH CPOCHJIHH OCTaQH, aJIH HX 360r cynepn03HQHOHHX 
o,n;Hoca CMaTpaMO BepOBaTHO cpe,n;lbo,n;eBOHCKHM . 

.I1.e6JbHHa Kap60HaTHe cepHje H3HOCH OKO 250 In. 

CIlJlHwHa cepH;a. Cpe,n;lbo,n;eBoHcKa H roplbo,n;eBoHcKa cTapoCT OBe cepHje ,n;OKa3aHa je 
MHor06pojHHM HaJIaCQHMa nCHJIocpHTCKe cpJIope y HH)I{HM, H cpJIope Cyclostigma-Archeopteris 
y BHIIIHM ,n;eJIOBHMa cepHje (R. IIaHTHli, 1960, 1963), Y CPJIHIIIHOM nojacy 3BOHaqKe Balbe 
KOjH je BaH no,n;pyqja JIHCTa, Kao H je,n;HHM HaJIaCKOM Clymenia sp. Ha no,n;pyqjy JIHCTa Bna
COTHHQe. OBaj HaJIa3aK 6H npeMa 0,n;pe,n;6H J. Chloupaca (llpar) YKa3HBao Ha cpaMeHcKY CTapocr 
CPJIHIIIHHX ce,n;HMeHaTa. 

<PJIHIIIHH ce,n;HMeHTH cy 360r CBor nOJIo)l{aja y 30HH HaBJIaKa jaKo KHHeMaTCKH H3MelbeHH, 
a ,n;OHeKJIe H MeTaMopcpHcaHH, IIITO ce HapOqHTO jacHo 3ana)l{a Ha KOHrJIOMepaTHMa, qHjH BaJIYQH 
ey pa3ByqeHH y COqHBa H npOCJIojKe. THMe ce CPJIHIII jyr03ana,n;He 30He pa3JIHKyje o,n; o,n;rOBa
pajyliHx ce,n;HMeHaTa ceBepOHCTOqHe 30He (3BOHaqKa Balba) KOjH HHey MeTaMopcpHcaHH . 
.I1.e6JbHHa cpJIHIIIa H3HOCH CBaKaKO BHIIIe o,n; 450 m. 

CeKBeHQe ,n;eBOHCKor cpJIHIIIa cacToje ce o,n; KOHrJIOMepaTa Kao KpynH03pHe KOMnOHeHTe, 
B neIIIqapa ca npeJIa30M ,n;o aJIeBpOJIHTa (pel)e H neJIHTOJIHTa) Kao CHTH03pHe KOMnOHeHTe. 

IIcecpHToJIHTH cy KapaKTepHCTHqHH 3a jyr03ana,n;HY 30HY H Mel)y lbHMa ce pa3JIHKyjy MHKpO
KOHrJIOMepaTH H npaBH KOHrJIOMepaTH. MHKpOKOHrJIOMepaTH npe,n;cTaBJbajy HajHH)I{e qJIaHOBe 
CPJIHIIIHHX ceKBeHQH H TYp6H,n;HTcKor cy nOpeKJIa, ,n;OK ce KOHrJIOMepaTH jaBJbajy HepHTMHqHO 
y cepHjH H BeOMa qeCTO cy HaCTaJIH Kao npo,D;yKT "sediment flowa". CopTHpalbe MHKPOKOH
rJIOMepaTa je yrJIaBHOM ,n;06po (Sk=I,3-1,5), a KOHrJIOMepaTa CJIa6Hje H jaKo BapHja6HJIHo. 
BaJIYQH H 3pHa cy ,n;06po 3a06JbeHH. Mel)y lbHMa ey HajBa)l{HHjH pO)l{HaQH H JIH,n;HTH (32-39%) 
KOjH YCJIOBJbyjy H KapaKTepHCTHqHH MaKpocKoncKH H3rJIe,n; CTeHe, 3aTHM KBapQHTH, IIIKPHJbQH 
BJIaCHHCKor KOMnJIeKCa (35-44%), rpaHHTOH,n;H, aYTOKJIaCTH H 3pHa KBapQa. UeMeHTHe Mace 
je MaJIO (2 ,n;o 6%); yrJIaBHOM je CHJIHQHjcKa, a MeCTHMHqHO ce jaBJba H CHTH03PH MaTpHKc 
ca cepHQHTHCaHOM rJIHHeHOM KOMnOHeHTOM. KaJIQHTCKH QeMeHT H JIHMOHHTCKa MaTepHja y 
QeMeHTY cy pel)H. 

IIeIIIqapH H aJIeBpOJIHTH cy TaMHOCHBH. OHH qHHe OCHOBHe qJIaHOBe CPJIHIIIHHX ceKBeHQH. 

Pa3JIHKyjy ce CaMO no BeJIHqHHH 3pHa, Koja BapHpa o,n; 0,09 ,n;o 0,11 rom cpe,n;lber npeqHHKa. 

CopTHpalbe je cpe,n;lbe, MeCTHMHqHO H cJIa60. rpaHYJIOMeTpHjcKe KapaKTepHcTHKe neIIIqapa 

BapHpajy y CJIe,n;eliHM rpaHRQaMa: Ql=0,3-0,5; Qa=0,03-0,04; Md=0,09-0,11; So= 

= 1,7-2,4; Sk=0,46-0,65. Be3RBHa MaTepRja je CKOPO YBeK CHJIHQHjcKa, ca caMO MeCTHMRqHO 

npHMeTHHM TparOBHMa npB06RTHor MaTpHKca. 3pHa y neIIIqapHMa npe,n;CTaBJbajy HajqeIIIlie 

KBapQ (40-50%), cpparMeHTe CTeHa (18-37%), cpeJI,n;cnaT (4-15%), JIHCKYH (1-5%) H 
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OCTaJIe MHHepaJIe (1-3%), a Be3HBHa Maca rpa,[lH 10 ,[10 28% CTeHe. 0,[1 O,[lJIOMaKa CTeHa Ha
POtIHTO cy KapaKTepHCTHtIHH pO:>I<HaQH, 3aTHM KBapQHTH, lllKPHJbQH BJIaCHHCKor KOMIIJIeKCa, 
ceprreHTHHHTH ca YJITpa6a3HTHMa H 6a3HTHMa, H3Y3eTHO H KpetIlbaQH. IIpeMa rrpoQeHTyaJIHHM 
O,[lHOCHMa KOMrrOHeHaTa ,[IeTpHTyca, rrellitIapH rrpe,[lCTaBJbajy yrJIaBHOM rpaYBaKe H cy6ap
K03e. IIojaBa cy6apK03a, Koje HHatIe HHCY THrrHtIHe 3a <pJIHlll, MO)l{e ce 06jacHHTH rrpe CBera 
caCTaBOM KOp,[lHJbepa. 

AJIeBpOJIHTH H aJIeBpO-rremITOJIHTH HMajy y rrecKoBHToj KOMrrOHeHTH HCTe cacTojKe Kao rrelU
tIapH. Y rJIHHeHoj MaTepHjH cy YBeK rrpHcyTHH XJIOPHT H cepHQHT Kao HeOMHHepaJIH. TOKOM 
rrOCT,[IHjareHeTcKHx rrpOMeHa y QeMeHTY ce pa3BHjaJIa CHJIHQHja. 

Ce,[lHMeHTHe TeKcType, Koje cy BepoBaTHo 6HJIe BeOMa tIeCTe y OBOM qlJIHlllY, HajBefiHM ,[IeJIOM 
cy 36pHcaHe H HCTpBeHe rreHeTpaTHBHHM KpeTalbHMa y 30HH HaBJIaKa. I1rraK, jacHH H o,[lpe,[l
JbHBH TparOBH CatIYBaHH cy y JIeBatIH (rrOtIeTaK KaJIaHCKe peKe) HCrrO,[l rpa,[lHlllTa, Kao H Mec
THMHQe y JaHlllTHQH H MaJIoj peQH. 

0,[1 yHyTpallllbHx TeKcrypa Haj60Jbe je pa3BHjeHa rpa,[laQHoHa CJIojeBHTocT. I1crro,[l rpa,[lHlllTa 
,[IOMHHHpa rrpocTa rpa,[laQHja, ,[10K je y JaHlllTHQH ,[IOCTa tIeCT H YMHO)l{eHH THrr HJIH rpa,[laQHja 
rrOTrrYHO O,[lCYCTByje (y "sediment flowu"). CHTHH 6HJbHH ,[IeTpHTyc HC<pJIOTHpaH je y roplbH 
,[leo rpa,[lHpaHHX CJIojeBa, r,[le ce rrOHeKa,[l HaHJIa3H H Ha OCTaTKe pa30peHHX CJIojeBa. 

Ha ,[IOIbHM rrOBplllHHaMa CJIojeBa HMa OTHcaKa TparOBa BytIelba, OTHpalba, TetIelba H YTHCKH
Balba, ,[10K ce Ha roplbHM rrOBplllHHaMa CJIojeBa H3peTKa jaBJbajy TparOBH TaJIaCalba TetIelbeM. 

Ha H3,[1aHQHMa HCrrO,[l rpa,[lHlllTa, KOjH cy ce je,[lHHH MOrJIH yrroTpe6HTH 3a HcrrHTHBalbe rraJIeo
TpaHcrropTa, 3arra)l{a ce paCHrralbe rrpaBaQa. IIoJIapHH TparOBH rroKa3yjy TpaHcrropT y cMepy 
jyroHcToKa, ,[10K HerrOJIapHH HMajy ,[IBa rrpaBQa: je,[laH rpy60 rrapaJIeJIaH ca rrOJIapHHM Tparo
BHMa, a ,[IpyrH lllHPOKO pacyT y TpaHCBep3aJIHOM rrpaBQY. OBH rrO,[laQH rroKa3yjy ,[Ia je y 30HH 
CBolje - EapHoc CatIYBaH rrojac 6JIH)I{H 06JIaCTH crrHpalba, y KOMe ce 3arra)l{ajy H TpaHcBep-
3aJIHH rrpaBQH TpaHcrropTa. 

Cpe,[lIbO,[leBOHCKe H rOpIbO,[leBOHCKe Ce,[lHMeHTe OBor rro,[lpytIja H cyce,[lHHX 06JIaCTH y Eyrap
CKOj cy paHHjH HCTpa)l{HBatIH CXBaTHJIH HJIH Kao <pJIHlU (X. CrracoB, 1961, 1964), HJIH Kao 
rrJIHTKOBO,[lHe rrpH06aJICKe TBopeBHHe (M. BeCeJIHHOBHfi, 1965). AHaJIH3Y Ce,[lHMeHTOJIOlUKHX 
KapaKTepHCTHKa OBHX CTeHa, Koje rOBope 0 IbHMa Kao 0 THrrCKHM <pJIHlUHHM TBopeBHHaMa, 
,[IaJIH cy M. H. ,UHMHTpHjeBHli, E. KpcTHli, M. ,U. ,UHMHTpHjeBHfi HE. Pa,[lOlUeBHli (1965). 

ME3030JCKE CEPHJE rEOCHHKJIHHAJIHOr nOJACA 
HCTOqHE CPIiHJE 

Me3030jcKe CTeHe cy oTKpHBeHe y aHTHKJIHHaJIH TaJIaM6aca, y OKOJIHHH CTpeJIQa. OHe rrOtIHIbY 
TpHjacKHM, a 3aBplllaBajy ce ,[IOIbOKpe,[lHHM Ce,[lHMeHTHMa. IIolUTo cy CBe TBopeBHHe cTapHje 
0,[1 MaJIMa oTKpHBeHe Ha H3BaHpe,[lHO MaJIOM rrpocTopy, a OCHM Tora cHpoMalliHe cy <poCHJIHMa, 
cTapocT HM je o,[lpeljeHa rro cyrreprr03HQHjH. 

IIoce6Ho cy HHTepecaHTHH O,[lHOCH roplbojYPCKHX TBopeBHHa. HalllY HHTeprrpeTaQHjy O,[lHOCa 
H3Meljy OBHX TBopeBHHa rroKa3yje KOpeJIaQHoHa cxeMa Ha CJIHQH 3. 

CPE)ULH TPHjAC (TD 

HajcTapHje Me3030jcKe TBopeBHHe y 06JIaCTH JIHCTa BJIaCOTHHQe rrpe,[lCTaBJbajy aHH3HjcKH 
KpetIlbaQH. OHH ce jaBJbajy caMO Y je3rpy aHTHKJIHHaJIe TaJlaM5aca, y TaJIBery rrOTOKa PaKoB 
,UOJI. 
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CJI. 3. Kopemu.\IiOHa cxeMa pa3Boja Me3030jcKlix TBopeBliHa y OKOJIIiHIi CTpeJIlla. The correlation scheme 
of the Mezozoic strata near Stre1ac. Koppemu.\IiOHHblH 3CKli3 pa3BliTliJi Me3030HcKIiX OTJIO>KeHIiH B oKpeCT

HOCTIi CTpeJIl.\a. 

CpeAlboTpHjacKH KpetIlbal\H ey rrpeACTaBJbeHII rpYABaCTHM BapHjeTeTHMa ca HeoApeAHBHM 
rreJIalliKHM JIaMeJIH6pammjaTHMa H HelliTO AeTpHTyca eXliHoAepMaTa, H CBeTJIOClIBIIM MaCHBHlIM 
KpetIlbal\HMa ca MeaHAPOCrrHpaMa H peTKHM rrojaBaMa Pilammina densa. 

YKyrrHa Ae6JbHHa OTKpHBeHOr AeJIa aHH3HjcKe cepHje KpetIlbaKa He rrpeJIa3H 20 AO 30 ffi. 

IIoAHHa HM Hlije OTKpHBeHa. OAHOCH rrpeMa rrOBJIaTH ce He Mory AHpeKTHO OCMaTpaTlI, aJIH 
lI3rJIeAa Aa HeAocTajy CJIojeBH JIaAHHCKor KaTa H roplber Tplijaca. 

JllijAC (?h) 

YrJbOHOCHH H KBapl\OM 60raTH KJIaCTliTH JIeme y je3rpy aHTlIKJIHHaJIe TaJIaM6aca, y PaKOBOM 
.I(OJIY H rrOTOKY AO Ibera, ca Apyre CTpaHe IIpH6oja. Y OBIIM CeAHMeHTIIMa ¢OCliJIH HHey Ha
!JeHII. IIpeTrrocTaBJba ce Aa liM je CTapoCT JIlijacKa, Ha OCHOBY JIHTOJIOlliKe H ¢al\HjaJIHe aHa
JIOrlije ca ceAHMeHTHMa JIlijaca y HCTOtIHOj Cp6HjH. 

Y PaKOBOM ,Il;OJIy cy OBH KJIaCTHTH HaljeHH Ha BeOMa MaJIOM rroAPytIjy, AOK cy Y cyceAHoM 
rrOTOKY OTKplIBeHH Ha rrpoqJHJIy AYmeM OA 100 rn. Ceplija {;e Ty cacTOjH OA CBeTJIOCHBHX rreIII
qapa ca JIHCKYHOM, KBapl\HHX rrellitIapa H 6petIa, yrJbeBHTHX KBapl\HHX rrellitIapa H l\pHHX 
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rJIHHau;a, CHTH03PHHX KBap.u;HHX KOHrJIOMepaTa, H JIarrOpOBHTO-rJIHHOBHTHX CTeHa ca YrJl>eM 
H OpraHCKHM ,n;eTpHTYCOM. CJIojeBHToCT je pa3HOJIHKa rro THrry H H3pIDKeHOCTH, a y CMeHH JIHTO
JIOIIIKHX tmaHOBa HeMa rrpaBRJIHOCTH. 

lIpH Y3BO,n;HOM rrO'leTKY rrpO<pHJIa HaJIa3H ce H3,n;aHaK ca BHlIIe CJIojeBa yrJl>a, rroje,n;HHa'lHe 
,n;e6Jl>HHe 4 ,n;o 60 cm, YJIO>KeHHX y KBap.u;He rrelII'Iape. Y rrOTOKY ce Ha3Hpy TparOBH BHlIIe 
HCTpIDKHHX pa,n;OBa, o,n; KOjHX je,n;aH HMa peJIaTHBHO ,n;o6po oqyBaH YJIa3. 

,Ue6Jl>HHa oTKpHBeHor ,n;eJIa cepHje MO>Ke ce ou;eHHTH Ha BHlIIe ,n;eceTHHa MeTapa. 360r pa3JIOM
Jl>eHOCTH cepHje cyrreprro3HU;HOHH O,n;HOCH JIHTOJIOIIIKHX rraKeTa HHCY jacHH, aJIH H3rJIe,n;a ,n;a 
HH>KH rraKeT rpa,n;e rrpeTe>KHO yrJl>eBHTH rJIHHU;H, a ,n;a ce CJIojeBH ca yrJl>eM HaJIa3e H3Ha,n; 
IbHX. 

~orEP (?Jz) 

Ce,n;HMeHTH, KOjH rro cyrreprro3HU;HoHOM pe.n;y BepoBaTHo rrpHrra,n;ajy ,n;orepy, oTKpHBeHH cy 
Ha BPJIO MaJIOM rrpocTOpy y je3rpy aHTHKJIHHaJIe TaJIaM6aca. H3Mel)y KJIaCTHTa ? JIHjaca H 
<pJIHlIIa JIe>Ke U;PHH Kpe'llbaU;H ca KaJIU;HTCKHM >KHJIHU;aMa y CMeHH ca rrpOCJIojU;HMa JIarropau;a H 
JIarrOpOBHTHX Kpe'llbaKa. ,Ue6Jl>HHa BH,n;Jl>HBOr ,n;eJIa cepHje H3HOCH HeKOJIHKO ,n;eceTHHa MeTapaj 
360r cJIa6e oTKpHBeHocTH H JIOKaJIHHX pace,n;HHX rropeMefiaja He Mory ce ,n;aTH rrpeU;H3HHjH 
rro,n;aU;H. HaBHlIIe OBa cepHja rrOCTerreHO rrpeJIa3H y <pJIHIII. 

MaKpO<paYHa HHje HaljeHa y OBHM ce,n;HMeHTHMa, KOjH ca,n;p>Ke caMO Heo,n;pe,n;HBy MHKporrpo-
6JIeMaTHKY 6e3 6HOCTpaTHrpa<pCKor 3Ha'laja. 

rOPILOJYPCKH KPEqJLAD;H CA PO>KHAD;HMA (J3) 

roplbojYPCKH Kpe'llbaU;H 'IHHe je,n;HY ,n;HCKOHTHHYHpaRY aJIH yrra,n;Jl>HBy 30HY H3Mel)y THTOHCKor 
<pJIHlIIa H lberOBe TeKTOHCKe rrOBJIaTe. IhHXOB O,n;HOC rrpeMa rro,n;HHH H rrOBJIaTH je cByr,n;e TeK
TOHCKH, a rrpocTHpy ce o,n; ,U06pOBHlIIa rrpeKO PaKOBor ,UOJIa H UpBeHe J a6YKe ,n;o rpa,n;HIIITa 
H CYBor KJIa,n;eHu;a, r,n;e rpa,n;e BHlIIe KJIHrra H rrOJIYKJIHrra. 

OBH Kpe'llbaIJ;H Hoce MyrJIe HJIH CJIojeBe p0>KHau;a ca pa,n;HOJIapHjaMa HapO'lHTO y ,n;OlbeM ,n;eJIY, 
HJIH ce jaBJl>ajy Kao MaCHBHH HJIH cJIa60 6aHKOBHTH crrpy,n;HH ce,n;HMeHTH. Ca,n;p>Ke BeOMa 
60raTY <payRY XH,n;p030a, 6pH030a, KOpaJIa H ,n;pyrHX <pOCRJIHHX rpyrra, Koja ce ,n;ocTa TelIIKO 
MO>Ke rrperrapHcaTH H o,n;pel)HBaTH. O,n; MHKpO<pOPMH cy KOHCTaTOBaHe Kao HajBa>KHHje 
Clypeina jurassica, Pseudocyclamina c/. l£tius, Coscinolina sp., 3aTHM Cladocoropsis c/. mirabilis, 
rrcey,n;OU;HKJIaMHHe, TPOXOJIHHe, aJIre H ,n;p. 

roplbojYPCKe Kpe'llbaKe HHTeprrpeTHpaMO Kao BepOBaTHY 60'lRY <paU;Hjy rrpHo6aJICKOr rro,n;
pY'lja, Koje je rrpeMa Kop,n;HJl>epHMa OrpaHH'IaBaJIO Y>Ke <pJIHWHH 6aceH. To cy TBopeBHHe 
rpy60 CHHxpoHe ca <pJIHIIIHHM ce,n;HMeHTHMa (,n;eJIOM MO>K,n;a H HelIITO cTapHje), aJIH ce He MO>Ke 
yTBp,n;HTH rrpeU;H3aH O,n;HOC ,n;OIbHX H roplbHX rpaHHu;a je,n;He H ,n;pyre cepHje. 

MHoro6pojHH 6JIOKOBCKH H CJIOjHH OJIHCTOJIHTH THTOHCKHX Kpe'llbaI{a y <PJIHIIIY rOBope 0 
BPJIO HHTeH3HBHOM KJIH3albY rrJIHTKOBO,n;HHX ce,n;HMeHaTa y <pJIHIIIHH 6aceH. OJIHCTOJIHTH ce 
jaBJl>ajy Befi o,n; HajHH)l{HX XopH30HaTa cpJIHlIIa, IIITO YKa3yje Ha BpeMeHCKe o,n;Hoce lbHXOBHX 
,n;OIbHX rpaHHu;a. 

Y TeKTOHCKH HajHH>KHM HHBOHMa cepHje THTOHCKHX Kpe'llbaKa CTeHe cy yCJIe,n; HaBJIa'lelba 
3,n;po6Jl>eHe H H3MelbeHe, IIITO je HapO'lHTO yrra,n;Jl>HBO KO,n; pO>KHau;a. OBa ,n;HCJIOKaI(Hja je 
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3HaqajHa H peJIaTHBHO BeJIHKOr 06HMa, jep ce .n;ym Ibe jaBJbajy MaCe paaJIHqHTHX CTeHa (KaM 
6PHjYM, Op.n;OBHQHjYM, a IIocToje H HH.n;HQHje 3a Kpe.n;y). 

TIiTOH-BAJIEH;D;lIjCKIi ~JIllm (J~) 

<I>JIHIIIHe TBopeBHHe IIpeTemHO roplbojypCKe CTapOCTH OTKpHBeHe cy y aHTHKJIHHaJIH TaJIaM-
6aca, Ha KpajlbeM ceBepOHCTOqHOM .n;eJIy JIHCTa. Pa3Boj cepHje ce pa3JIHKyje Ha KpHJIHMa OBe 
aHTHKJIHHaJIe. Jyr03aIIa.n;HO KPHJIO je H3rpaljeHo o.n; rpy6HX KJIaCTHTa (IIpeTemHO KOHrJIOMe
paTa) H TeKTOHCKH je pe.n;yKOBaHO TaKo.n;a y lbeMY HHje OTKpHBeHa QeJIa cepHja. CeBepOHCTOqHO 
KPHJIO je CaqYBaHO Y IIOTIIYHOCTH H Ha lbeMY ce Mome OCMaTpaTH QeJIa <pJIHIIIHa cepHja. ,I:(e6-
JbHHa cepHje Ha OBOM KPHJIY, MepeHa .n;ym IIOTOKa PaKOB ,I:(OJI H PaBHa peKa, H3HOCH 1.780 m. 

<I>JIHIIIHa cepHja ce IIOCTeIIeHO pa3BHja H3 IIpe<pJIHIIIHHX ce.n;HMeHaTa ?.n;orepa ca cJIa60 H3pa
meHOM PHTMHqHOIIIliy, a Y IIOBJIaTH joj JIeme IIOCT<pJIHIIIHH JIaIIOPQH, IIpeMa KojHMa je IIpeJIa3 
TaKolje IIOCTeIIeH. 

CTapocT <pJIHIIIHe cepHje o.n;peljeHa je 6pOjHHM HaJIa3HMa aMOHHTa, aIITHxyca H MHKpo<paYHe 
Kao THTOH-BaJIeH.n;HjcKa. HajcTapHje <popMe cy Peltoceratinae, Koje YKa3yjy H Ha HajHHme .n;e
JIOBe roplbe jype. BepHjacKa <paYHa je HaJIameHa H BPJIO HHCKO Y CTy6y; IIpeMa <pOCHJIHHM 
HaJIaCQHMa Mome ce .n;03BOJIHTH MoryliHocT .n;a <pJIHIII 3aJIa3H y .n;Olby Kpe.n;y .n;o OTpHBa. 

Ha ceBepOHCTOqHOM KpHJIY aHTHKJIHHaJIe TaJIaM6aca cepHja ce Mome IIo.n;eJIHTH Ha TpH IIaKeTa: 
(1) IIeIIIqapCKH <pJIHIII, (2) <pJIHIII ca OJIHCTocrpoMHMa H (3) <pJIHIII ca KaJIKapeHHTHMa. IIpe
JIa3H H3Meljy IIaKeTa cy IIOCTeIIeHH. 

(1) IIaKeT IIeIIIqapCKOr <pJIHIIIa pa3BHja ce IIOCTeIIeHO H3 PHTMHqHHX JIaIIOpOBHTHX Kpe
qlbaKa IIo.n;JIOre. .TI:e6eo je OKO 1000 m. Y .n;OlbeM .n;eny ce cacTOjH o.n; TYp6H.n;HTa ca ceK
BeHQaMa THIIa T a-b (IIpeTemHO ca IIpeOBJIaljyjylioM IIeIIIqapCKOM KOMIIOHeHTOM; KOHrJIOMe
paTH cy IIo.n;peljeHH) H HeIIITO OJIHCTOCTpOMa, .n;OK roplbH .n;eo IIaKeTa qHHe CKOPO HCKJbyqHBO 
IIeIIIqapH ca BeOMa YHH<P0PMHHM ceKBeHQaMa Ta. MeCTHMHqHO ce y OBOM IIaKeTY, Kao H y 
CJIe.n;elieM, jaBJbajy IIaKeTH He<pJIHIIIHHX QPHHX rJIHHaQa, .n;e6JbHHe o.n; HeKOJIHKO MeTapa .n;o 
HeKOJIHKO .n;eKaMeTapa. OBe CTeHe 06eJIemaBajy IIepHo.n;e IIpeKH.n;a aKQHje <pJIHIIIHHX Mexa
HH3aMa, H .n;eII03HQHje HOpMaJIHHX IIeJIaIIIKHX ce.n;HMeHaTa. 

Y .n;OlbeM IIaKery cy HaljeHH aMOHHTH Beriasella, Protetragonites gaudrisulcatus H Protetragonites 
sp. ind.; o.n; MHKpO<paYHe cy o.n;peljeHH: Thaumatoporella parvovesiculifera, Protopeneroplis, 
Cristellaria sp., Globochaeta aplina, BaCinella ct. irregularis, Clypeina jurassica, Pseudocyclamina, 
3aTHM KopaCTe Ko.n;HaQee H MHKPOIIp06JIeMaTHKa IIp. 3 . .AM.OHHTH cy pljaBo OqYBaHH, H HalIa3e 
ce y KpyIIH03pHHM ce.n;HMeHTHMa, copTHpaHH IIO KPYIIHOliH. 

IIoce6HY KapaKTepHCTHKY IIaKeTa qHHe MHor06pojHH OJIHCTOJIHTH pa3JIHqHTHX 06JIHKa H .n;H
MeH3Hja. OHH cy HajqeIIIlie 6JIOKOBCKor THIIa, a MaKCHMaJIHa BeJIHqHHa HM je IIpeKO 1000 m 3. 

(2) IIaKeT ca OJIHCTOCTpOMHMa o.n;JIHKyje ce HeIIpaBHJIHHjoM H CJIOmeHHjoM PHTMHKOM, BelillM 
pa3JIHKaMa y .n;e6JbHHH CJIojeBa H rpaHYJIOMeTpHjcKoM caCTaay ce.n;HMeHaTa, H 60raTcTBoM <pJIHIII
HHX MexaHH3aMa. HapOqHTO je KapaKTepHCTHqHO IIojaBJbHBalbe "sediment flowa" Kao CIIe
QR<pRqHOr TRIIa TpaHCIIopTa ce.n;RMeHaTa y <pJIRIIIHH 6aceH. OJIRCTOJIHTR cy peljH Hero y .n;OlbeM 
IIaKery, aJIH Mory 6HTH H BplIO BeJIHKHX .n;RMeH3Rja. O.n; ceKBeHQH HajqeIIIlie cy Ta-b, .n;OK 
ce T a HJIR Tb jaBJbajy pelje, a T a-c CaMO H3Y3eTHO. ,I:(e6JbHHa IIaKeTa H3HOCH 590 m. 

O.n; <paYHe cy HaljeHH: Cladocoropsis mirabilis, Perisphinctes sp. ind., Lytoceras sp. ind., Diviso
sphinctes sp. ind., Spiticeras sp. ind., Hemitet1'agonites sp. ind., Eodesmoceras sp. ind., Desmoceras 
s.l. (? Raspoliceras sp. ind.), Punctaptychus sp. ind., Laevillamelaptychus sp. indo H IIpHMepQH 
KOjH IIpHIIa.n;ajy <paM. Aspidoceratidae, no.n;<paM. Peltoceratinae. 
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O,n; MIIKpOcpaYHe O,n;pel)eHe cy cJIe,n;efie cpOpMe: Neotrocholina sp., Clypeina jurassica, Glo
bigerina helvetojurassica, Nautiloculina sp., Calpionella cf. elliptica, Calpionella alpina II ,n;p. 

(3) rOplbH naKeT HMa cMllpeHlljy II yje,n;Hat.JeHlljy pliTMIIKy ca ceKBeHn;aMa npe"te)l{HO Tllna 
Ta-b, pel)e Tb II caMO 113Y3eTHo T,-c. Ce,n;llMeHTlI cy, yrJIaBHOM, CIITH03PHlljH Hero y HH)l{HM 
naKeTIIMa, a OJIHCTO-CTpOMa CKOPO H HeMa. 3a oBaj naKeT KapaKTepHCTHt.JHO je nojaBJl:>H
Balbe rpa,n;HpaHIIX KaJIKapeHIITa, KOjll MeCTHMllt.JHO npeOBJIal)yjy y cepHjH. OHH ce HCTllqy y 
peJl:>ecpy H y o,n;pel)eHo j MepH KOHTPOJIHIlIY lberOBY CKY JIIlTypy . ,Ue6Jl:>HHa naKeTa H3HOClI 150 m. 
<POCllJIHlI HaJIaCn;ll cy pel)H Hero y HHmllM naKeTIIMa; o,n; MHKpocpaYHe Hal)eHa je Calpionella 
alpina II Calpionella elliptica, 3aTIIM Calpionellopsis?, Tintinnopsella carpathica H aJIre Arabico
dium. O,n; aMOHlITa Hal)eH je caMO je,n;aH KpynaH npllMepaK Perisphinctes sp. indo 

Ha jyro3ana,n;HoM KPHJIy aHTHKJIIIHaJIe cepHja not.Jlllbe HCTO Kao H Ha ceBepoHcTot.JHOM. IIocJIe 
CTOTHHaK MeTapa ,n;e6Jl:>HHe cTy6a not.Jlllbe npeOBJIal)llBalbe KOHrJIOMepaTa KOjH cy Ha,n;aJl:>e 
OCHOBHa JIHTOJIOlliKa KOMnOHeHTa. IIOlliTO HeMa cpaYHllcTHt.JKlIX MoryfiHocTH 3a ,n;eTaJl:>HY Kope
JIan;Hjy He Mome ce yTBp,n;llTH KojeM ,n;eJIy cepHje ceBepOHCTOt.JHor KpllJIa o,n;rOBapajy HajBHIlIH 
OTKpIIBeHH ,n;eJIOBH cepllje jyro3ana,n;Hor KpllJIa aKTHKJIIIHaJIe. 

Y JIHTOJIOlliKOM norJIe,n;y TIITOHCKII CPJIIIIlI je 113rpaljeH o,n; KOHrJIOMepaTa H MIIKpOKOHrJIOMe
paTa, apeHHTa H aJIeBpOJIIITa. 

- KOHrJIOMepaTH cy nOJIIIMHKTHH, ca BaJIyn;HMa o,n; MeTaMopcpHTa BJIaCIIHCKor KOMnJIeKCa, 
naJIe030jcKHX ce,n;HMeHaTa, pO)l{Han;a H Kpet.JlbaKa MaJIMa, BpJIO t.JeCTO H o,n; aYTOKJIaCTa. UeMeHT 
je 6a3aJIHH, o,n;rOBapa rpaYBaKaMa H Hajt.Jellifie rpa,n;H MaJIH npOn;eHaT CTeHe. rpa,n;an;llja je 
pa3BlljeHa caMO y MalbeM 6pojy CJIyt.JajeBa, a HM6pHKan;llja Hllje 3ana)l{eHa. 

- MIIKpOKOHrJIOMepaTH Hajt.Jellifie rpa,n;e not.JeTaK ceKBeHn;e. O,n;JIllt.JHO cy rpa,n;HpaHH. BeJIH
t.JIIHa 3pHa HM BapHpa H3Meljy 0,5 H 5 mm, a copTHpalbe je cJIa60 (Sk > 2). 3ao6Jl:>eHOCT cppar
MeHaTa jaKo BapHpa. Hajt.Jellifia cy KpynHa 3pHa KBapn;a, 3aTIIM cpeJI,n;cnaT (aJI6HT),O,n;JIOMn;H 
CTeHa H aYTOKJIaCTH, ,n;OK je JIHCKYH pe,n;aK. UeMeHT je npeTe)l{HO Kap6oHaTHo-necKoBHT ca 
,n;HcneproBaHoM Fe-MaTepHjoM, Koja MeCTHMHt.JHO o6aBllja 3pHa. 

- ApeHHTH cy 3acTynJl:>eHlI cpeJI,n;cnaTcKHM rpaYBaKaMa, rpaYBaKaMa H KaJIKapeHHTHMa. 

rpaYBaKe H cpeJI,n;cnaTcKe rpaYBaKe cy Hajt.JeIlIfiH ce,n;HMeHTH. O,n;JIllt.JHO cy rpa,n;HpaHe y HHTep
BaJIY H3Meljy CIITH03PHHX H KpynHo3pHHX. KpynHo3pHe rpaYBaKe cy cJIa60 copTHpaHe (Sk= 1,9), 
,n;OK je copTHpalbe CIITH03PHHX 6oJl:>e. KpynHo3pHe H cpe,n;lbo3pHe rpaYBaKe HMajy BHIlIe o,n;
JIOMaKa CTeHa (Meljy lbHMa MHoro cpparMeHaTa OOJIHTa) H <peJI,n;cnaTa, 3pHa cy HM yrJIaCTa HJIH 
cJIa60 3ao6Jl:>eHa, ca,n;pme Malbe rpaHaTa a BIIIlIe n;llpKOHa, pYTllJIa H TypMaJIHHa o,n; ,n;pyrHX 
apeHHTa. <PHHo3pHe rpaYBaKe cy 60raTHje 3pHIIMa KBapn;a. 

Kao Be3HBO apeHHTa jaBJl:>a ce Hajt.Jellifie MaTpIIKC HJIH KaJID;HTCKH n;eMeHT, a pelje rJIHHOBHTO 
-rBomljeBHTa MaTepHja, ca peJIaTIIBHHM yt.JellifieM o,n; 5-20% y rpaljH CTeHe. 

KaJIKapeHlITH HMajy ,n;o6po pa3BHjeHY rpa,n;an;llOHY CJIojeBHTocT. HaCTaJIH cy BepoBaTHo ,n;e
KOMno3Hn;HjoM 060,n;HHX Kpet.JlbaKa roplbe jype, KOjH cy nOCJIe npHMapHe KJIaCTllt.JHe ,n;eno-
311n;Hje ,n;OHOIlIeHH y 6aceH MyTHHM TOKOBHMa. 

- AJIeBpOJIHTH ce Be3yjy y ceKBeHn;aMa 3a CIITHo3pHe rpaYBaKe, 113 KOjHX npOH3HJIa3e. OCHM 
XH,n;POJIHcKYHa ca,n;pme KBapn;, JIHcKYHe, <peJI,n;cnaTe, KaJIn;llT H JIIIMOHIIT. 

- JIanopn;H H JIanOpOBHTH Kpet.Jlban;H cy HajcIITHo3pHllje CTeHe, Koje npe,n;cTaBJl:>ajy 3aBpIlIHe 
t.JJIaHOBe ceKBeHn;H. HMajy 40-60% Kap60HaTHe KOMnOHeHTe. Hoce 6110rJIH<pe H JIIIHrOll,n;aJIHe 
TparoBe TaJIaCalba, Kao H <pJIOTHpaHH 611Jl:>Hll ,n;eTPHTYC. 

- UPHH rJIHHn;H ce o,n; JIanopan;a pa3JIIIKyjy nojaBJl:>HBalbeM y XOMoreHHM naKeTIIMa 6e3 yna,n;
Jl:>HBHX TeKcTypa, n;pHOM 60jOM, BefillM npOn;eHToM opraHcKor ,n;eTPlITyca H MalbHM npOn;eHTOM 
CaCOs. 
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- KpelllbaI.\H ce jaBJl>ajy KaO OJIHCTOJIHTH H KaJIKapeHHTH. OJIHCTOJIHTH cy HapOllHTO 6pOjHH 

y ,n:OlbeM IIaKeTY. CBH cy H3rpal)eHH O,n: THTOHCKHX KpelllbaKa 060,n:a <pJIHIIIHOr 6aceHa. ITo 

06JIHKY cy TO HJIH rpy60 3a06Jl>eHH 6JIOKOBH, HJIH COllHBaCTa H "CJIojHa" TeJIa. Y OBOM ,n:pyroM 

CJIYlIajy IIPHBH,n:HO HMajy Ce,n:HMeHTar(Hoay Be3Y ca <pJIHllIHHM TBOpeBHHaMa, aJIH ce Ha ,n:06po 

OTKpHBeHHM IIPO<pHJIHMa jacHo 3aIIallia,n:a cy TO ,n:eJIOBH CJIojeBa OTKH,n:aHH ca KOCOr ,n:Ha 060,I:(a. 

OBB cy Ta,n:a Kao peJIaTHBHO r(eJIOBHTH CJIOjHH 6JIOKOBH KJIH3aJIH/ / SS IIpeMa aKcHjaJIHHM 30HaMa 

6aceHa. 
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CJI. 5. CxeMa naJIeOTpaHcnopTa y THTOH-BaneH~HjcKoM <PJIHIIIY. The scheme of paleocurrent in the Tithon
Valanginian flysch. 3CKH3 naneOTeqemm B THTOH-BaJIaHmHHCKOM <pJIHllle. 

Y <pJIHIIIHOj cepHjH cy ceKBeHr(e peJIaTHBHO YHH<popMHe, a pa3BHjeHe cy H BeOMa pa3JIHlIHTe, 

6pojHe H THIIHlIHe TeKcType. 

CeKBeHr(e cy Hajllellifie o,n:celleHe eTa, Ta-b, peTKO T a- c), ,n:OK cy IIo,n:celleHe H o,n:celleHe 
ceKBeHr(e THIIa Tb HellITO pel)e. aBe lIHlbeHHr(e YKa3yjy Ha aKTHBHO ep03HOHO .n;ejCTBo MyTHHX 

TOKOBa, IIITO je y CarJIaCHOCTH ca BeOMa lIeCTHM IIojaBJl>HBalbeM KpyIIHHX ep03HOHHX TeKCTypa. 

CeKBeHr(e cy Hajllellifie ,I:(BOllJIaHe, ,n:OK cy TpOllJIaHe pel)e; Haj6oJl>e je pa3BHjeH HHTepBaJI 

rpa,n:aI.\Hje, HaKO paCIIoH rpa,n:ar(Hje MOllie 6HTH H peJIaTHBHO MaJIH. JIaMHHar(Hja je pel)a; 
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jaBJba ce yrJIaBHOM ~OlbH HHTepBaJI XOpH30HTaJIHe JIaMHHaQHje, ~OK je JIaMHHaQHja Teqelba 
BeOMa peTKa. 

IIo~Bo~Ha KJIH3alba cy pa3BHjeHa y CBHM ~eJIOBHMa cepHje, a 110jaBJbyjy ce pa3JIHqHTH TH110BH. 
BeJIHKHX HH~FIBH~yamicaHHX KJIH3HlllTa HeMa. 

Ha ~OlbHM 110BplllHHaMa cy TeKCTYpe BPJIO qeCTe, HapOqHTO OTHCQH TparOBa Teqelba (BPJIO 
Kpy11HH, 6e3 jaqHX KOHQeHTpaQHja, qeCTO 11palieHH CJIa6HM TparOBHMa Typ6yJIeHQHje). O~ 
OCTaJIHX TeKcTypa jaBJbajy ce OTHCQH TparOBa 3a11peqaBalba Teqelba H KpeTalba 11pe~MeTa, 3a
THM TparOBH YTHCKHBalba H ep03HOHH KaHaJIH. 

Ha rOPlbHM~110BplllHHaM(CY~ 3a11ameHH:TparOBH~ TaJIaCalba TeqelbeM H 6HOrJImJJH. 

Mepelba 11aneOTpaHC110pTa 110Ka3yjy y 110~pyqjy 6JIHmeM o6anH (J3 KPHJIO aHTHKJIHHaJIe) 
CKOPO TpaHCBep3anaH TpaHC110pT, y3 He06HqHO MaJIO paCH11albe. BJIHme aKcHjaJIHoj 30HH pa
CH11albe 110~aTaKa je MHoro Belie, jep ce Melllajy aKcHjaJIHH TpaHC110pT CMepa Ka JlI H TpaHCBep-
3aJIHH TpaHC110pT. IIocJIe~lbH 11aKeT <pJIHlllHHX ce~HMeHaTa 110Ka3yje CKOPO HCKJbyqHBO 
TpaHC110pT 6JIH3aK TpaHCBep3aJIHOM, lllTO Mome 6HTH 110CJIe~HQa CMHpHBalba ~HHaMHqKOr 
pemHMa 6aceHa. 

OBH 110~aQH 110Ka3yjy ~a je <pJIHlllHH 6aceH 11pe~CTaBJbaO Y3aH a ~yr JIa6HJIaH 11ojac. Ca lbe
rOBe jyro3ana~He CTpaHe JIemaJIO je 06aJICKO 110~pyqje ca HHTeH3HBHHM H3~H3albeM, HC110~ 
Kojer ce 11pOTe3aO 11JIHTKOBO~HH 110jac aKYMYJIaQHje KJIaCTHqHOr MaTepHjana ca C11py~HOM 
KpeqlbaqKOM Ce~HMeHTaQHjoM. 360r KapaKTepa 110KpeTa KOp~HJbepa, peJIaTHBHO Mane lllHpHHe 
6aceHa H HHTeH3HBHor TpaHC110pTa, <pJIHlllHa cepHja HMa o~peljeHe C11eQH<pHqHOCTH y 110rJIe,rw 
MexaHH3Ma ce~HMeHTaQHje (11pe CBera "sediment flow" H OJIHCTOJIHTH). 

IIoBJIaTY <pJIHlllHe cepHje qHHH MOHOTOHa cepHja JIa110paQa, Koja ce H3 cBoje 110~HHe pa3BHja 
KOHTHHYHpaHo H 110CTe11eHO. Y ~OlbeM ~eJIy JIa110PQH HMajy cJIa60 H3pameHY PHTMHqHY CMeHY 
rpaHYJIOMeTpHjcKH pa3JIHqHTHX ce~HMeHaTa, Koja ce HaBHllle y 110TnyHOCTH ry6H. 

Y OBHM JIa110PQHMa HaljeHa je caMO peTKa H pljaBo oqyBaHa MHKpo<paYHa, H TO Calpionella 
alpina, Calpionellites? H Tintinnopsella? Ha OCHOBY OBe <paYHe H 011111Te 1103HQHje cepHje 
y cynep1103HQHjH, CMaTpaMO je ~OlbOKpe~HOM. 

,Ue6JbHHa cepHje Belia je O~ 1000 m. IIoBJIaTa joj je epO~OBaHa. O~HOCH 11peMa ~OlbOKpe~HHM 
KpeqlbaQHMa CII O~ CTpeJIQa HHCY jacHH, jep cy OBe ~Be cepHje o~BojeHe pace~OM Mypro
BHQe. Cy~eliH 110 O~HOCHMa Ha OKOJIHHM 110~pyqjHMa, OBH KpeqlbaQH 11pe~CTaBJbajy HOpMaJIHY 
110BJIaTY 110CT<pJIHlllHHX JIa110paQa. 

CMeljH cJIa60 yCJIojeHH OOJIHTCKH H 11cey~o-OOJIHTCKH KpeqlbaQH ~Olbe Kpe~e OTKpHBeHH cy y 
ceBepOHCTOqHOM yrJIy JIHCTa, CII o~ MyproBHQe, r~e rpa~e rpe6eHcKH 110Te3 rYCTor pH~a 
H KaJIeTa. Ca jyr03a11a~a cy o~ <pJIHllla H 110CT<pJIHlllHHX JIa110paQa o~BojeHH perHOHaJIHHM 
pace~OM peKe MyprOBHQe, a ca ceBepOHCTOKa cy 3a11JIaBJbeHH TepQHjapHHM ce~HMeHTHMa. 
CTpaTHrpa<pCKa 110~HHa H 110BJIaTa HM HHCY OTKpHBeHe, a Be3a ca <pJIHlllHHM 6aceHOM 11peKH
HYTa je ~HCJIOKaQHjoM MyprOBHQe. 

OBH KpeqlbaQH 11pe~CTaBJbajy KaJIKapeHHTe H 6HOKaJIKapeHHTe, pelje KaJIQHJIyrHTe ca BeOMa 
MHoro OOJIHTa, 11cey~o-OOJIHTa H MHKpo<paYHe. CBH OBH eJIeMeHTH cy TpaHC110pTOBaHH H pe-
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AerrOHOBaHH, rra ce Hajqelllhe Hana3e Y <pparMeHTHMa, rrOHel<aA rrpecByqeHHM rronyorraI<OM CI<pa
MOM. Peljece3arramajy HOAnOMQHrrceYAO-OOnHTHqHHXI<peqlbaI<aCaMHI<pO<paYHOM, aHa rYCTOM 
pHAY AOlbOI<peAHH I<peqlbaQH caApme H 3ao6JbeHa I<BapQHa 3pHa rrpeqHHI<a OA 0,1 AO 0,3 mm. 

MaI<po<paYHa HHje HaljeHa, AOI< je MHI<pO¢aYHa BeOMa o6HnHa. OCHM TpoxonHHa, nHTyonHAa, 
rrceYAoQHI<naMHHa H AaCHI<naAaQea, HaljeHe cY H oApeljeHe BpcTe: BaCinella irregularis, 
Trocholina alpina, Pseudocyclamina cf. lituus, Conicospirilina sp., Nautiloculina sp., Clypeina 
c/. jurassica, Coscinolina sp., Clypeina sp. nov. H APyre. Ha OCHOBY OBor <pocHnHor MaTe
pHjana cTapocT I<peqlbaI<a je oApeljeHa I<ao cTapHja AOlbOI<peAHa, HajBepoBaTHHje 6apeMcka. 
TaqHHja oApeA6a ce 3a caAa He Mome AaTH, H TO 360r I<apaI<Tepa MHKpO<paYHe I<ao H 360r 
qHlbeHHQe Aa je OHa peAerroHoBaHa. KOA ceAHMeHaTa OBor THrra He Mome ce ca cHryp
HOlllhy OApeAHTH BpeMeHCI<H H}ITepBan H3Meljy rrpBor H APyror AerrOHOBalba ceAHMeHaTa, 
rra 6H CBaKa rrpeQH3HHja oApeA6a 6Hna Ay6Ho3Ha . 

.IJ.e6JbHHa OTI<pHBeHOr Aena cepHje AOlbOI<peAHHX KpeqlbaI<a H3HOCH 400 m. 

rOPIbA KPE)J;A rp)J;EJIHQE 

To je rr03HaTH ceHOH rpAenHqI<e I<nHcype pa3BHjeH Ha neBoj, MalbHM AenOM II Ha AecHoj 
o6anII JymHe MopaBe. KpeAHII CeAIIMeHTII neme AIICI<OPAaHTHO rrpeKO I<pIICTanaCTIIX lllI<pII
JbaQa H rpaAe Macy AyraqI<Y OI<O 20 km H lllIIpOKy rrpOCeqHO OI<O 2 km, I<oja ce rrpyma OA cena 
JaCTperrQa rrpeKO MpTBIIQe, PerrIIlllTa II .IJ.eje AO rpaxoBa. Ha AecHoj cTpaHII JymHe MopaBe 
pa3BIIjeHe cy I<peAHe TBopeBIIHe Ha rroAPyqjy cena CejaIIQe (MCM OA rpAenIIQe). 

Y OI<BIIPY I<peAHIIX TBopeBIIHa Mory ce, rrpeMa M. JeBpeMoBIIh (1962/63), II3ABOjIITII qeTIIpH 
cyrreprro3IIQIIoHa rraKeTa ca pa3nIIqIITIIM <paQIIjanHIIM pa3BojeM, II TO: a) rrpIIo6ancI<a <paQIIja 
(I<OHrnOMepaTII, rrelllqapH ca rrpocnojQIIMa yrJba II 6IITYMIIH03HHX MaTepIIja; 6) rrnIITI<OBOAHa 
cpaQHja (rreCI<OBIITO-rnIIHoBIITII I<peqlbaQII, BarrHOBIITII rrelllqapII H narropOBIITH rrelllqapII); 
B) YMepeHO AY60I<OBOAHa cpaQIIja (rrenalllI<H ceAIIMeHTII); r) 3aBplllHa rrnIITOI<OBOAHa <paQHja 
(I<peqlbaQH, 6peqe H I<OHrnOMepaTII). 

CeAIIMeHTaQHja je rrpaheHa CTanHIIM rrpoAy6JbIIBalbeM 06naCTH Tanomelba ca BepTIII<anHIIM 
OCQHnaQIIjaMa Koje cy qeCTe y rroqeTHIIM cpa3aMa Tanomelba, y BpeMe CTBapalba I<OHrnOMepaTa 
II rrelllqapa, lllTO je AOBOAHno AO orrnIIhaBalba H CTBapalba yrJbOHOCHHX H 6IITYMHH03HHX ce
AIIMeHaTa. 

a) cI»a~Hja DpHOOaJlCKHX DJlHTKOBOAHHX ce.ll:HMeHaTa 

KOHrnOMepaTII neme TpaHcrpeCIIBHO rrpeI<O I<pIICTanaCTHX llIKpHJbaQa H qHHe 6a3HH Aeo 
I<peAHHX ceAIIMeHaTa; rpaAe OCTelbaI<e HapOqIITO OI<O MpTBIIQe II PerrIIlllTa. M3rpal)eHII cy OA 

BanYTaKa I<BapQIITa, xnOpHTCI<HX, cepIIQHTCI<HX H nIICI<YHCKIIX lllKpIIJbaQa, BenIIqIIHe 5-15 
cm. Be3IIBHY MaTepHjy qIIHH rnIIHOBHTII H nHMOHIITCKII QeMeHT; rrpeoBnal)yje AOAIIPHII H 

rropHII TIIrr. KOHrnoMepaTH BHlllHX XopII30HaTa jeAHopoAHIIjII cy H yrnaBHoM CIITH03PHHjII. 

Y OBHM AenOBIIMa qeCTe cy rrojaBe yrJbeBIITHX II 6HTYMIIH03HHX rrpocnojaI<a Mane Ae6JbHHe 

II Manor XOpH30HTanHor pacrrpOCTpalbelba. 

IIeIIlqapII ce jaBJbajy y AOlbIIM AenoBIIMa, rrpeTemHo y 06nIII<Y COqIIBa. HajqeIIlhe cy rrpe

na3IIMa Be3aHII ca I<OHrnOMepaTIIMa . .IJ.eTpIITYC qIIHII I<BapQ, MYCI<OBIIT, peTI<O 6IIOTHT H OA

nOMQH I<BapQIITa. UeMeHT je Hajqelllhe rnIIHOBIIT IInII rnIIHOBIITo-nHMOHIITCI<H, o6IInHIIjII 

Hero I<OA I<OHrnOMepaTa. 
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YrJbeBllTll npOCJIojQll II npOCJIojQll 6llT)'MllH03HllX MaTepllja 3anameHll cy y KOHrJIOMepaTllMa 
II nellqapllMa 06llqHO y 06JIllKY COqllBa II YCKllX TpaKa, a Y BllllllM ,n;eJIOBlfMa II Y 06JlHKY 
IIpOCJIojaKa II CJIojeBa y3 nellqape crpaXOBO). 

Y BllllllM XOPll30HTllMa rpy603pHa KOMIIOHeHTa IIOCTeIIeHO llllqe3aBa II npeOBJIaljyjy CllTHO-
3pHll rJIllHOBllTll IIellqapll ca 6llT)'MllH03HllM npOCJIojQllMa y KojllMa ce jaBJba je,n;aH KOH
CTaHTaH HllBO ca KOHKpeQlljaMa. OHe cy JIllMOHllTCKe, 60raTe <paYHOM II JIeme y rJIllHOBllTO
-JIllMOHllTCKllM IIellqapllMa. Y OBllM IIellqapllMa M. XaMpJIa (1953) HaBo,n;H cJIe,n;eh.y <paYHY: 
Cyrena cretacea, Cyrena sp., Turritella sp. 

Y rpy603pHllM ce,n;llMeHTllMa 3anameHe cy TeKcT)'pe HaCTaJIe y nOKpeTJbllBoj Bo,n;eHoj cpe,n;HHll 
(oplljeHTaQHja ,n;ymllx oca BaJIYTaKa, KpynHa CllMeTpllqHa YKpllTeHa CJIojeBllToCT, rpa,n;aQHja). 
Mepelba llM6pllKaQllje y OBllM KOHrJIOMepaTllMa npllKa3aJIa je M. JeBpeMoBllh. (1962/63). 

6) «Ilan;Hja IIlIHTKOBO~HHX ce~HMeHaTa 

Ca IIoBelialbeM ,n;y61IHe 06JIaCTlI ce,n;llMeHTaQllje II CMalbelbeM nOKpeTJbHBOCTll Bo,n;eHe cpe
,n;llHe IIOCTeIIeHO ce TaJIOme CBe CllTH03PHlljll ce,n;llMeHTll. 

ilecKoBllTO-rJIllHOBllTll KpeqlbaQll, BanHOBllTll IIellqapll II JIanOpOBllTll nellqapll TaJIOmeHll 
cy y ,n;OlbllM ,n;eJIOBllMa IIaKeTa II ca,n;pme JIllMOHllTCKY MaTeplljy. 3a neCKOBllTO-rJIllHOBllTe Kpeq
lbaKe KapaKTepllCTllqaH je je,n;aH KOHTllHYllpaH 6aHaK ,n;e6JbllHe OKO 2 m, KOjll npe,n;CTaBJba 
JIYMaKeJIY o,n; raCTpono,n;a II ,n;pyrllX opraHll3aMa. ITo K. ITeTKOBllh.y (1931, 1951) <paYHa My je 
llCKJbyqllBO caHTOHCKa II npe,n;CTaBJba rpaHllQY ll3Mel)y caHTOHa II KaMnaHa; oBaj aYTop CBe 
Hllme ce,n;llMeHTe YBpllliyje y caHTOH. 

JIaIIopOBllTll IIellqapll llMajy Beh.y KOJIllqllHY rJIllHOBllTe KOMnOHeHTe y O,n;HOCY Ha npeTXO,n;HY, 
Te qHHe IIpeJIa3 ll3Mel)y JIaIIopaQa II IIpallllHaCTllX nellqapa. ,UeTpllTllqHY KOMIIOHeHTy OBllX 
IIellqapa IIpe,n;CTaBJbajy KBapQ II MYCKOBllT; llMa II aYTllreHor rJIaYKOHHTa. BoraTll cy <popa
MllHll<pePCKOM <PaYHOM. Y OBllM ce,n;llMeHTllMa Hal)eHll cy (npeMa M. XaMPJIll, 1953) aMOHHTH 
Pseudotissotia cf. segnis II Amonites sp., KOjll YKa3yjy Ha ,n;Olbll KaMnaH. 

B) «Ilan;Hja YMepeHO ~y60KOBO~HHX ce~HMeHaTa 

Y OBOj <PaQlljH 3acTynJbeHlI cy rJIllHQH, JIanOPQH II JIanOpOBllTll Kpeqlban;H. 

rJIHHQll II JIaIIOPQll ce Ha TepeHY jaBJbajy y JIeno pa3BlljeHllM IIJIOqaMa ,n;e6JbllHe o,n; 3 ,n;o 5 
cm y aJITepHaQlljH ca JIaIIOpOBllTllM KpeqlbaQHMa H JIeme ll3Ha,n; BanHOBHTllX II JIanopo
BllTllX IIellqapa. 

JIaIIopoBllTll KpeqlbaQH ca neJIallKOM <PaYHOM Bapllpajy no CaCTaBY ll3Mel)y BanHOBHTllX JIa
nopaQa II jaKo JIanOpOBllTrlX KpeqlbaKa. Ca,n;pme BeOMa 60raTY IIeJIallKY <payHY, Y HeKllM ,n;e
JIOBllMa npeTemHO rJI060TpYHKaHcKY, Koja no K. ITeTKOBllh.y. (1931) o,n;roBapa cpe,n;lbeM KaM
IIaHy. 

Y QPBeHKaCTllM KpeqlbaQllMa, KOjH HMajy HellTO Belill npoQeHaT KaJIQlljYMKap60HaTa II npo
meTH cy JIHMOHllTCKOM MaTeplljoM, M. XaMpJIa (1953) HaBo,n;ll <pocHJ1e cpe,n;lber ,n;eJIa roplber 
KaMIIaHa: Inoceramus balticus, Inoceramus cf. lobatus II Inoceramus sp. 

r) «Ilan;Hja aaBpWHHX nllHTKOBO~HHX ce~HMeBaTa 

M3Ha,n; YM.epeHO ,n;y60KOBO,n;HllX ce,n;llMeHaTa HaJIa3e ce (Ha ,UejH - UpBeHa IbHBa) nJIHTKo
BO,n;HH ce,n;HMeHTll: KpllCTaJIaCTH Kpeqlban;ll ca aJIraMa, py,n;llCTHH Kpeqlban;H H KOHrJIOMepaTH. 
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C:BeTJIH KpHCTaJIaCTH KpeqInaQH ca aJIraMa cacToje ce 0,lJ; CBeTJIOKpHCTaJIaCTOr KaJIQHTa H cagp>Ke 
JIenO oqyBaHe JIHTOTaMHHje, KBapQHa 3pHa H 3eJIeHH CBe>K rJIaYKOHHT. 

neJIHqaCTH KpHCTaJIaCTH KpeqInaQH ca PygHcTHMa H3rpaljeHH cy og <!;>parMeHaTa pygHCTa HC
nYIneHHX KpynHHM KaJIQHTCKHM KpHCTaJIHMa. KapaKTepHCTHqHO je 3a OBe KpeqInaKe ga ca
gp>Ke KaJIQegoH y lllynJbHHaMa H nyKoTHHaMa. Cagp>Ke 91,4 % KaJIQHjYMI<ap60HaTa. ITo 
K. ITeTKoBHfiy (1931), npHnagajy roplbeM KaMnaHY HJIH gOlbeM MacTpHXT)'. 

KOHrJIOMepaTH cy H3rpaljeHH og cJIa60 3a06JbeHHX ogJIOMaKa KBapQHTa, JIHCKYHCKHX lllKpHJbaQa, 
XJIOpHT-cepHQHTcKHX lllI<pHJbaQa, I<pegHHX KpeqlbaKa H <!;>parMeHaTa <!;>JIope. BeJIHqHHa og
JIOMaKa Kpehe ce og 2 mm go HeI<OJIHKO cm. UeMeHT je Kap60HaTHH, neCI<OBHT, H y H3BeCHHM 
geJIOBHMa cagp>KH BHllle JIHMOHHTCKor MaTepHjaJIa lllTO CTeHH gaje QPBeHY 60jy. 

CYP~YJUlqKH rpAHO~HOPHTCKH MACHB 

JIHCT BJIaCOTHHQe 3aXBaTa caMO MaJIe, HajceBepHHje geJIOBe cypgYJIHqI<Or rpaHogHopHTCKOr 
MaCHBa. OBaj nJIYTOH je YTHCHYT y CTeHe BJIaCHHCKor KOMnJIeKCa, Ha KojHMa je H3BPlllHO 
TepMHqI<e H MeTaCOMaTCKe KOHTaKTHe npOMeHe. 

HajBelm geo nogpyqja MaCHBa 06yxBafieHor JIHCTOM H3rpaljeH je og 3pHaCTHX rpaHogHopHTa 
XOMoreHe TeKCType. CTpYKType cy xHnHgHoMoP<!;>HO 3pHaCTe ca I<pynHHjHM 3pHHMa OPTO
KJIaCa, I<oja nojKHJIHTCKH 3axBaTajy H nOTHcKyjy OCTaJIe cacTOjKe. Y MHHepaJIHH caCTaB rpaHO
gHopHTa YJIa3e KBapQ,opTOKJIaC-KpHnTonepTHT (-2V = 51 go 6r), aHge3HH (H3pa3HTo 30HapaH 
H JIaMeJIapaH ca 28 go 48% An, BefiHHoM 35 go 45% An), xopH6JIeHga, 6HOTHT H Kao cnopegHH 
cacTojQH anaTHT, c<!;>eH, MarHeTHT H QHPKOH. XeMHjcKH KapaKTep OBHX CTeHa npHKa3aH je Ha 
Ta6enH 2. OBH rpaHogHopHTH JIOI<aJIHO npeJIa3e y I<BapQMoHQoHHTe nOBefialbeM cagp>Kaja 
OpTOKJIaCa, a CMalbelbeM npoQeHTa nJIarHOKJIaca. 

Y 060gHOM geJIY MaCHBa, HapOqHTO 3anagHoM H ceBepHOM, JIOKaJIHO ce 3anama nojaBa <!;>OJIH
jaQHje, BepoBaTHo Kao nOCJIegHQa npHTHcaKa y TOKY KOHCOJIHgaQHje, H HepaBHoMepHo-3p
HaCTa go nop<!;>HpOJIHI<a CTpYKTYpa, CBaKaKO yCJIeg y6p3aHor XJIaljelba y 6JIH3HHH KOHTaKTa. 
Y THM HepaBHoMepHo 3pHacTHM <!;>aQHjaMa 3HaTaH geo CaJICKHX I<OMnOHeHTH rpagH CHTH03PHY 
OCHOBHY Macy y KOjy cy YJIO>KeHH KpynHHjH HgHoMOP<!;>HH go xHnHgHoMoP<!;>HH caCTojQH (<!;>eng
cnaTH, 6HOTHT). H3Meljy MHKpOJIHTa H KpynHHjHx cacTojaKa nOCToje I<OHTHHYHpaHH npeJIa3H. 

CTeHe BJIaCHHCKor I<OMnJIeI<Ca cy Ha KOHTaKTY ca rpaHogHopHTHMa npe06pameHe y 6HoTHTcKe 
lllKpHJbQe ca rpaHaTHMa, MYCKOBHTOM H geJIOM aHgaJIy3HTOM (c=X, -2V =84 go 860

), H 
qeCTO <!;>eJIgcnaTH30BaHe. JIoKaJIHO cy pa3BHjeHH CJIOjHH MHrMaTHTH H arMaTHTH, YBeK CaMO 
y BPJIO YCKOM nojacy y3 KOHTaI<T. 

KOHTaKT MaCHBa je Hajqelllfie BPJIO CJIO>KeHe rpalje, lllTO ce BeOMa g06po MO>Ke nOCMaTpaTH 
y nOTOKY jY>KHO og 'liYPKOBHQe, OKO TYHeJIa BpJIa III. BJIaCHHCKH lllKPHJbQH cy Ha KOHTaKry 
H3MelbeHH y CTeHe ca JIHTa>KOM (cMeHa CJIojeBa 60raTHx 6HOTHTOM H anJIHToHgHHX CJIojeBa). 
OBe CTeHe cy nOHerge npeCeqeHe HenpaBHJIHHM gHcKopgaHTHHM >KHQaMa anJIHToHgHor PY>KH
qaCTOr MaTepHjaJIa, KOjH MeCTHMHqHO rpagH ano<!;>H3e napaJIeJIHO ca <!;>OJIHjaQHjoM. CJIegefiy 
<!;>a3y npegcTaBJbajy TaHI<e >KHQe HaCTaJIe <!;>engcnaTH3aQHjoM no nYKoTHHaMa. CHBH rpaHo
gHOpHT cypgyJIHqKOr THna gHcKopgaHTHO np06Hja CBe OBe >KHQe (CJI. 6); Ha HeKHM MeCTHMa 
je H OH npOCeqeH jOlll MJIaljHM gHcKopgaHTHHM >KHQaMa anJIHToHga ca pY>KHqaCTHM <!;>eJIgcna
TOM. 

Y rpaHogHopHTHMa cy 3ana>KeHe peTI<e nojaBe rpaHogHopHT-nopqmpHTcKHX >KHQa, nojegHHe 
MaJIe >KHQe anJIHTa H BeOMa peTKO nerMaTHTH. ,I(aQHTCKo-aHge3HTcKe >KHQe npo6Hjajy MaCHB 
Ha 6e36poj MeCTa. 

CypgYJIHqKH MaCHB npeMa CBHM nogaQHMa npegcTaBJba peJIaTHBHO BHCOK nJIYToH. ITOgaTaKa 
o lberoBoj anCOJIYTHoj CTapocTH HeMaMo, aJIH ra cMaTpaMo aJInCKHM. 
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CJI. 6, KOHTaHT CYP.z:\YJIH'lI<or rpaHOAllOpllTa, jY>RHO OA nypKOBlll\e. Contact of the Surdulica granodiorite, 
south of Curkovica. KOHTaKT rpaHllTOllAa CYPAYJIlll\bI, IO>RHO qYPKOBlll\bI. 

UpTlll\e - IlIKPllJbl\ll BJIaCllHCKOr KOMnJIeKCa; Kpyrme Ta'IKe - JIeYKOKpaTHll rpaHOAllOPllTHll MaTepHjaJI ca 
PY>RlltIaCTHM <i>eJIACnaTOM; Ta'IKaCTO 03HatIeHe )l{lll\e - <i>eJIACnaTH30BaHe nYKOTllHe; KPCTllliH - MaCllBaH 
rpaHOAllopHT; XOPH30HTaJIHe IlIpa<i>e - KBapl\. Lines - schists of Vlasina complex; large points - leuco
cratic granodiorite material with pinky feldspar; dopted veins - feldspathized joints; crosses - massive 
granodiorite; horizontal hatching - guartz. qepTOtIKll - CJIaHl\bI BJIaCHHCKOro KOMnJIeKCa; 60JIbllIlle TOtIKH 
- JIeYKoKpaToBoli rpaHOAHOPllTOBbIli MaTepHaJI C KpaCHOBaTbIM nOJIeBoli IllIIaTOM; TOtIetIHO 0603HatIeHbIe 
>RHJIbI - <i>eJIbAcnaTH3HpOBaHHbIe TpeIl\llHbI; 0603HatIeHO KpeCTllKaMH - MaCCHBHbIe rpaHOAHOPHTbI; 

ropH30HTaJIbHaH IlIpa<i>llpoBKa - KBapl\. 

TEP~HJAPHE EcI»Y3HBHE CTEHE 

IIojaBe TepQHjapHHX eIPY3HBHHX CTeHa Y HcnHTHBaHoj 06J1aCTH cy BeOMa qecre. OHe rpaAe 
MaILe Mace, cnJlerOBe H pojeBe >KHQa H, PetKO, H3J1HBe. HajBefie nojaBe OBHX CTeHa HaJla3e 

39 



ce y3 CeBepHH 060,n; cyp,n;YJ1HqKOr rpaHO,n;HOpHTCKOr MaCHBa, 3aTHM OKO MaqKaTHQe, IIpe,n;e
jaHa, LIena, PYIT.Jba, Bpo,n;a, BopHHor ,UoJIa, U;pTOBa, HCTOqHO o,n; KaJIHe, y IImpoj OKOJIHHH 
U;pHe TpaBe H Haj3a,n;, Kao noje,n;HHaqHe :>:KHQe Ha BHIlle MeCTa y Cyp,n;yJIHqKOM rpaHo,n;HopHT
CKOM MaCHBY, 3ana,ll;H0 o,n; IIpe,n;ejaHa H ,n;pyr,n;e. 

H3,n;Bajalbe noje,n;HHHX rpyna e<pY3HBHHX CTeHa Ha reOJIOlliKoj KapTH 6HJIO je 3HaTHO OTe:>:KaHO, 
nOlliTO cy CBe Te CTeHe no H3rJIe,n;y, Kao H no OCHOBHOM neTpOJIOlliKOM KapaKTepy Malbe-BHllIe 
H,n;eHTHqHe. rJIaBHe pa3JIHKe Mel)y noje,n;HHHM npe,n;cTaBHHQHMa cy y KpHCTaJIHHHTeTY OCHOBHe 
Mace (MHKpOKpHCTaJIaCTa, KpHnTOKpHCTaJIaCTa HJIH XHnOKpHCTaJIaCTa), nojaBH KBapQa, peTKO 

H caHH,n;HHa Mel)y <peHOKpHCTaJIHMa, HJIH lbHXOBOM nOBJIaqelbY y OCHOBHY Macy (npeMa qeMY 

cy H3,n;BajaHH ,n;aQHTH, aH,n;e3HTH H peTKH KBapQJIaTHTH), KOJIHqHHCKOM O,n;HOCY 6HOTHTa H 

xopH6JIeH,n;e (6HOTHTcKo-aMClm60JIcKH ,n;aQHTH, 6HOTHTCKH ,n;aQHTH H aM<pH60JICKO-6HOTHTCKH 

aH,n;e3HTH) H~ no-CTelleHY CBe:>:KHHe, O,n;HOCHO HHTeH3HTeTy H KapaKTepy aJITepaQHje (npOnHJIHTH

calbe, cepHQHTHcalbe, CHJIH<pHKOBalbe, 3eOJIHTHCalbe, KaJIQHTHCalbe H nOBpllIHHCKO aJITepH

calbe). Mel)YTHM, neTpOJIOlliKH CBe Te CTeHe cy y OCHOBH ,n;aQHTCKor KapaKTepa. 

Haj3a,n;, Tpe6a HanOMeHYTH ,n;a je BeOMa TelliKO pa3JIHKOBaTH ,n;aQHTe ca KpynH03pHOM MHKpO

KpHCTaJIaCTOM OCHOBHOM MaCOM o,n; rpaHo,n;HopHTnop<pHpHTa (HapOqHTO y OKOJIHHH cyp,n;y

JIHqKOr rpaHo,n;HopHTCKor MaCHBa), nOlliTO cy Te CTeHe BeOMa CJIHqHe. 

CTpYKTypa OBHX CTeHa je XOJIOKpHCTaJIaCTO ,n;o BeOMa peTKO XHnOKpHCTaJIaCTO nop<pHpCKa. 

OCHOBHa Maca KO,n; XOJIOKpHCTaJIaCTHX BapHjeTeTa je KpHnTOKpHCTaJIaCTa ,n;o MHKPOKpHCTa

JIaCTa, KaTKa,n; rpaHo<pHpCKa. 

Kao <peHoKpHCTaJIH jaBJbajy ce KBapQ (noHeKa,n; H30cTaje), aH,n;e3HH (jacHo 30HapHa H JIaMeJIapHa 

3pHa ca 38,n;0 48% An), 6HOTHT, xopH6JIeH,n;a (-2V=68,n;0 83°, C : z=17 ,n;o 26°), H nOHeKa,n; 

CaHH,n;HH. OCHOBHa Maca je H3rpal)eHa o,n; HCTHX cacTojaKa. Kao cnope,n;HH caCTojQH rrpHCYTHH 

cy OpTHT (-2 V =80°, C : X=36°, (OIl) 1\ (100)= 116-117,5°), anaTHT H MeTaJIHqHH MHHepaJIH. 

XeMHjcKe KapaKTepHcTHKe e<pY3HBa HcnHTHBaHor no,n;pyqja rrpHKa3aHe cy Ha Ta6eJIH 2. OBH 

e<pY3HBH cy KBapQ,n;HopHTcKor ,n;o rpaHo,n;HopHTcKor xeMH3Ma, Tj. Y OCHOBHHM QpTaMa cy CJIHqHH 

rpaHo,n;HopHTCKHM CTeHaMa cyp,n;YJIHqKOr MaCHBa, a H,n;eHTHqHH cy ca ,n;aQHTCKo-aH,n;e3HTCKHM 

CTeHaMa cyce,n;HHx 06JIaCTH. 

IIo npeOBJIal)HBalbY noje,n;HHHx BapHjeTem Mory ce H3,n;BOjHTH Ha HcnHTHBaHOM TepeHY CJIe

,n;eha no,n;pyqja: H3Mel)y Cyp,n;yJIHQe, BHCTpHQe H U;pHe TpaBe rrpeOBJIal)yjy 6HOTHTCKO-aM<pH-

60JICKH ,n;aQHTH, Y OKOJIHHH LIerra 6HOTHTCKH ,n;aQHTH (ca BeOMa MaJIO aM<pH60JIa), a KO,n; U;pToBa 

H KaJIHe aM<pH60JICKO-6HOTHTCKH aH,n;e3HTH. KBapQJIaTHTH ce jaBJbajy CaMO JIOKaJIHO Y OKOJIHHH 

Cyp,n;YJIHQe. 

,UaQHTcKe CTeHe Cyp,n;YJIHQe H PYllJba npe,n;CTaBJbajy ,n;y6Jbe cy6BYJIKaHCKH oqapCJIe Mace. 

,UaQHTH IIpe,n;ejaHa H aH,n;e3HTH U;pTOBa H KaJIHe OqBPCJIH cy, Mel)YTHM, BeOMa 6JIH3Y nOBpllIHHe 

HJIH (3ana,n;HO H jyroHCTOqHO o,n; IIpe,n;ejaHa) Kao noapllIHHCKH H3JIHBH JIaBa. 

Cae cy e<pY3HaHe CTeHe OBor rro,n;pyqja, ca H3Y3eTKOM ,n;aQHTa BHCTpHQe H ,n;eJIOM Bpo,n;a, 

rrpOrrHJIHTHCaHe (xeMHjcKH cacTOjQH cy XJIOpHTHCaHH, enH,n;OTHcaHH H KaJIQHTHcaHH) H pel)e 

3eOJIHTHcaHe. TH ,n;aQHTCKH npOnHJIHTH cy y jaqe OrOJbeHHM no,n;pyqjHMa OKOJIHHe PYllJba 

H MaqKaTHQe ,n;eJIOBalbeM ,n;eCQe,n;eHTHHX Bo,n;a H36eJbeHH, KaJIQHTHcaHH, CHJIH<pHKoBaHH 

(KaJIQe,n;oHcKa CHJIHQHja) , aprHJIHTHCaHH H ,n;eJIOM JIHMOHHTHcaHH (M. HJIHh, 1955). 

Haj3a.n;, JIOKaJIHO y rro,n;pyqjy MaqKaTHQe H ,n;eJIOM OKOJIHHH PynJba, ,n;aQHTH cy ,n;eJIOBalbeM 

XH,n;pOTepMaJIHHX paCTBopa CHJIH<pHKoaaHH, cepHQHTHcaHH, nHpHTHcaHH H MHHepaJIH30BaHH. 
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Ta6eJIa 2. 

XEMHJCKH CACTAB rPAHO,lJ;HOPHTCKHX CTEHA, KOHTAKTHO 
IlPOMEIbEHHX CTEHA H TEPD;HJAPHHX E«J)Y3HBA 

2 3 4 5 6 7 

Si02 66,25 69,84 72,48 59,41 68,55 65,04 68,25 
Ti02 0,32 0,60 0,30 0,50 0,48 0,58 0,36 
AhOa 15,03 16,06 14,02 17,63 13,93 13,94 15,34 
Fe20a 1,87 1,72 0,28 2,43 1,41 2,49 3,03 
FeO 2,03 2,16 2,85 2,25 2,01 2,41 0,35 
MnO 0,30 0,03 0,09 0,22 0,18 0,29 0,05 
MgO 1,76 0,17 0,21 3,88 1,12 2,85 0,34 
CaO 4,23 1,02 1,25 5,08 3,40 4,67 3,25 
Na20 3,45 1,45 3,78 3,53 3,71 3,43 2,31 
K20 4,04 4,60 2,82 2,80 2,98 2,89 3,18 
P205 0,27 0,12 0,05 0,28 0,27 0,31 0,24 
H20+ 0,86 1,55 1,44 1,20 1,59 0,95 2,99 
H20- 0,14 0,31 0,04 0,61 0,29 0,22 0,27 

100,55 ·99,63 99,61 99,82 99,92 100,07 99,96 

I. rpaHO~llOpllT. POMaHoBcKa peKa. AHaJI. C. KapaMaTa (M. I1JIllh, 1954) 
2. <l>eJI~CI1aTll30BaHll6lloTllTCKll IIlJ{pllJbaI'\ ca KOHTaKTa. 'liYPKOBllI'\a KO~ Cyp~YJIllI'\e. AHaJI. U. UllMllTplljeBuli. 
3. KBapI'\Ho-<peJI~CI1aTCKa >KlU\a llHjeKToBaHa Y <peJI~CI1aTll30BaHll 6ll0TllTcI<ll inKpllJbaI'\ ca KOHTaKTa. 'liYPKO-

BllI'\a KO~ Cyp~YJIllI'\e. AHaJI. U. UllMllTplljeBllh. 
4. I1POI1llJIllTllCaHll 6ll0TllTCKO-aM<pll6oJICKll ~aI'\llT. MaqKaTllI'\a. AHaJI. C. KapaMaTa eM. I1JIllh, 1954). 
5. I1POI1llJIllTllCaHll 6ll0TllTCKO-aM<pll6oJIllTCKll ~aI'(llT. MaqKaTllI'\a. AHaJI. C. KapaMaTa eM. I1JIllh, 1954). 
6. EllOTllTcKo-aM<pn6oJICKll ~aI'\llT. POMaHoBcKa peKa. AHaJI. C. KapaMaTa eM. I1JIllh, 1954). 
7. EnoTllTcKo-aM<pll6oJICKll ~aI'\llT. EllCTpllI'\a. AHaJI. C. UpHqeBllh. 

rOPIbH OJIHrOn;EH (013) 

MOJIaCHH ce.n;HMeHTH ropIber OJIHroQeHa pa3BHjeHH cy caMO ceBepOHCTOqHO o.n; CTpeJIQa, r.n;e 
qHHe .n;eo yrra.n;JbHBe 30He lIITO ce o.n; 3BoHQa rrpOBJIaqH rrpeMa ceBepo3arra.n;y. ,II,e6JbHHa OBHX 
ce.n;HMeHaTa H3HOCH rrpe-l'o 600 m. 

YHYTap OBe cepHje MOry ce Ha rro.n;pyqjy JIHCTa BJIaCOTHHQe O.n;BOjHTH .n;Ba rraKeTa: .n;OIbH, 
KOjH ce cacTojH rrpeTe)l<HO o.n; KOHrJIOMepaTa H rrelIIqapa, H ropIbH, KOjH je H3rpal)eH CKOPO 
HCKJbyqHBO o.n; JIarropaQa H rJIHHaQa. Y .n;OIbeM rraKeTY HHCy Hal)eHH HHKaKBH rraJIeOHTOJIOlliKH 
QCTaQH. Y ropIbeM rraKeTY je, Herrocpe.n;HO H3Ha.n; ceBepHe rpaHHQe JIHCTa, Hal)eHa cPparMeHTapHa 
aJIH .n;OBOJbHO 06HJIHa MaKpocPJIOpa, Ha rryTy Ba6YlIIHHQa - 3BoHQe. 

113 OBor Hana3HlIITa cy o.n;pel)eHe cJIe.n;efie cP0pMe: Sequoia (Araucarites) cf. sternbergii; Pinus 
hepios, Quercus lonchitis; Protea cf. lingulata; Bumelia (Sapotacites) minor; Magnolia sp.; Laurus 
sp.; Leguminosites sp.; Acacia sotzkiana; Sophora europea; Retinomastixia sp., Monocotiledonae 
gen. et. sp. indet. 

OBe cPopMe YKa3yjy Ha H3pa3HTY TOrrJIY, HajBepoBaTHHje cyrrTporrcKy .n;o TporrCKY BereTaQHjy, 
CJIHqHY oHoj Koja je Hal)eHa y BorOBHHH. Y3 OBY cPJIOPy Hal)eHH cy H Heo.n;pe.n;HBH OCTaQH HH
ceKaTa. 

113 oAroBapajyfiHx XopH30HaTa y 6aceHY Ba6YlIIHHQe o.n;pel)eHe cy CJIaTKOBo.n;He pH6e Smerdis 
macrurus H Smerdis minutus. CBH OBH HaJIaCQH YKa3yjy Ha rOpIbOOJIHroQeHcKY cTapocT ropIber 
XOpH30HTa. 

IlaJIHHOJIOlliKe aHaJIH3e HHCY .n;aJIe rr03HTHBHe pe3YJITaTe, rrOlliTO cy crrope H rrOJIeH jaKo KO
po.n;oBaHH. 
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y <l>aI.{HjanHoM nOrJIe~ ~OlbH naKeT npe~CTaBJDa THnHqHe TBOpeBHHe 6p30r H HHTeH3HBHOr 
3anylbaBalba je~Hor nJIHTKOBO~HOr 6aceHa. THnCKe OC06HHe OBOr naKeTa pa3BHjeHe cy H 
~o6po OTKpHBeHe y OKOJIHHH 3BOHQa, Ha JIHCTY Bpe3HHK, anH ce MOry 3ana3HTH H H3H~ CT
peJIQa. To cy TBopeBHHe BeOMa CJIOmeHe CJIojeBHTOCTH, ca MHoro6pojHHM nojaBaMa epo3Hje 
H3Mel}y CJIojeBa, ca CJIOmeHOM HJIH HenpaBHJIHOM rp~aI.{HjoM HJIH 6e3 lbe, H ca qeCTHM COqH
BaCTHM 06JIHKOM TeJIa noje~HHHX JIHTOJIOlIIKHX qJIaHOBa. KapaKTepHCTHqHH cy rpy6H nOJIHreHH 
KOHrJIOMepaTH, HapOqHTO OKO 3BoHQa, H3rpa1}eHH npeTemHO o~ BanyTaKa KpHCTanaCTHX 
lIIKpHJDaQa. 

rOplbH naKeT nOKa3yje ~aneKO MHPHHjy ce~HMeHTaQHjy. JIHTOJIOlliKH je xOMoreHHjH, H cacTojH 
ce o~ CHTH03PHHjHX MeXaHHqKHX ce~HMeHaTa npeTemHO aneBpOJIHTCKOr THna. CJIojeBH HMajy 
yje~HaqeHY ~e6JDHHY, KOHCTaHTHY Ha peJIaTHBHO BeJIHKHM paCTojalbHMa. Y ceBep03ana~HOM 
no~pyq;y roplbH naKeT JIemH ~HpeKTHo npeKo ~olboKpe~HHX OOJIHTCKHX KpeqlbaKa. OBaj 
O~HOC je HHTepnpeTHpaH Kao TpaHcrpecHBaH, HaKO je Moryfte H ~a cy O~HOCH TeKTOHCKH. 

IIa~HH yrJIOBH cy y rOplbOOJIHrOQeHCKHM ce~HMeHTHMa peJIaTHBHO BHCOKH, H~y H ~o 50°, aJIH 
cy HnaK npHMeTHO 6JIamH Hero y Kpe~HHM Ce~HMeHTHMa nO~HHe. 

HEorEHH CEAHMEHTH KOT JlHHA 

CeBep03ana~HH H jyro3ana~HH ~eJIOBH JIHCTY BJIaCOTHHQe npeKpHBeHH cy HeoreHHlll H KBap
TapHHM ce~eHTHMa. Ta no~pyqja npe~CTaBJDajy 060~He ~eJIOBe JIeCKOBaqKOr H BpalbCKor 
HeoreHor 6aceHa. 

TepQHjapHH Ce~HMeHTH pa3BHjeHH cy Ha ceKQHjH BJIaCOTHHqe 53 y lIIHpeM no~pyqjy BJIa~H
qHHOr XaHa H Ha ceKQHjH BJIaCOTHHQe 51" OKO BJIaCOTHHqa H ceJIa Opallija. Je~Ha BPJIO 
Mana Maca TepQHjapHHX ce~HMeHaTa HaJIa3H ce CII O~ CBol}a H npe~CTaBJDa ~eo 3anJIalb
CKor HeoreHa. 

MHOIJ;EH 

Ba3HH ~eo TepQHjapHHX ce~HMeHaTa npe~CTaBJDajy KOHrJIOMepaTH H QPBeHH H CHBH TY<l>03HH 
nelIIqapH. 

KOUrJlOMepaTH (Mt ,2) qHHe Henocpe~HY 6a3Y TepQHjapa H H3rpa1}eHH cy o~ BaJIYTaKa Kpe~
HHX (ceHOHCKHX) H MeTaMOp<l>HHX CTeHa. KOHrJIOMepaTH HMajy CJIHqHO pa3BHfte OKO BJIa~H
qHHOr Xaua (JIeneHHqKa peKa H CTPa>Ka CII o~ BJIa~HqHHOr XaHa) y BpalbCKOM 6aceHY H 
OKO ceJIa Opallija (J3 ~O BJIaCOTHHaQa) y JIeCKOBaqKOM 6aceHY. Y OCTanHM ~eJIOBHMa Bpalb
CKor H JIeCKOBaqKOr 6aceHa, 360r CJIa6e OTKpHBeHOCTH H Tanomelba y nJIHTKoj BO~H H JIOKaJI
Hor cnHpalba OHH ce He MOry KOpeJIHCaTH. Ba3HH ~eo cepHje Haj60JDe je OTKpHBeH yJIeneHHq
KOj peQH, HelliTO CJIa6Hje H JlI ~O CeJIa OpaIIIja. IIo KpynHOftH BanYTaKa OBe CTeHe npHna~ajy 
BeftHHOM cpe~lb03pHHM KOHrJIOMepaTHMa, KojH ce y npocpHJIHMa cMelbyjy ca CHTH03PHHM 
KOHrJIOMepaTHMa H rpy603pHHM KOHrJIOMepaTHqHHM nelIIqapHMa. CaCToje ce O~ OMOMaKa 
MeTaMOPCPHHX CTeHa (~Olber H roplber KOMnJIeKCa cpnCKO-MaKe~OHCKe Mace) ~eJIOM roplbO
Kpe~HHX H HHOQepaMCKHX KpeqlbaKa (y BpalbCKOM 6aceHY), KBapQa, MYCKOBHTa H peTKO 6HO
THTa. KOHrJIOMepaTH cy Be3aHH 6a3aJIHHM THnOM QeMeHTa KOjH je qeCTO npe~CTaBJDeH CHTHO-
3pHHM ~OJIOMHTOM. 

IIpeMa Bpe~HocTHMa pH H Eh KOHrJIOMepaTH H rpy603pHH nelIIqapH cy TanomeHH y aJIKanHoj 
cpe~HHH. 3a KOHrJIOMepaTe je KapaKTepHCTHqHO ~a cy ~enOHOBaHH y jaKo nJIHTKOBO~HOj 
cpe~HHH, yCJIe~ qera HHje MOrJIO"')J;OftH ~o rpa~aQHje H Mellialba MaTepH;ana y 6aceHY. 

WapeuH DeWqapH, KOUrJlOMepaTH, DeCKOBHTH - J1aDOp~H ("wapeua" Ty<<I-03ua ce
pHja) H Ty«I-OBH. (M2). 1I3Ha~ KOHrJIOMepaTa JIemH Tycp03Ha ("lIIapeHa") cepHja. CTeHe 
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OBe cepHje HajnoTnYHHje cY pa3BHjeHe Y J3 AeJIY CeKl.\Hje BJIaCOTHHl.\e 53, Y cpeAlbeM TOKY 
JIeneHHtIKe peKe H CYBe MopaBe. Y JIeneHHtIKoj pel.\H ce jacHo YOtIaBa OAHOC TY<P03He cepHje 
npeMa cTapHjHM ceAHMeHTHMa - 6a3aJIHHM KOHrJIOMepaTHMa, npeKo KOjHX OHa JIemH. Y OBOj 
cepHjH HaJIa3e ce JIaBe, TY<POBH H TY<PHTH pa3JIIitIHTHX BeJIHtIHHa tIeCTHl.\a, BYJIKaHOreHH 
KOHrJIOMepaTH H nellitIapH, rJIHHOBHTH nellitIapH H neCKOBHTH rJIHHl.\H H JIanOpl.\H. CepHja 
je cJIa60 CTpaTH<pHKoBaHa, H3Y3eB nojeAHHHX naKeTa CHTH03PHHX TY<PoBa H TO caCBHM JIOKaJIHO. 
Mome ce npeTnOCTaBHTH Aa je MaTepHjaJI AenOHOBaH AeJIOM Ha KonHY, AeJIOM Y BOAH. Ha 
TaJIOmelbe TY<PHor MaTepHjaJIa Y BOAH HaBOAH H MaTepHjaJIHH caCTaB H CTpaTH<pHKal.\Hja TY<PoBa 
ca neCKOBHTHM pOmHal.\HMa AeCHe 06aJIe JIeneHHtIKe peKe. IIo KJIacH<pHKal.\HjH Kap0l.\Ha Mory 
ce OBAe 3ana3HTH KpHCTaJIOKJIaCTHtIHH, JIHTOKJIaCTHtIHH H BHTpOKJIaCTHtIHH TY<P0BH. BepTHKaJI
HO CMelbHBalbe OBHX THnOBa nOKa3yje Aa je cepHja CTBapaHa Y Blillie <pa3a. 

Y jeAHoj JIeBoj npHTOl.\H JIeneHHtIKe peKe Y neCKOBHTOM JIanopl.\Y TY<P03He cepHje Hal)eHo 
je HeKOJIHKO aAYJITHHX OCTpaKOACKHX npeACTaBHliKa Candona sp. KaHAOHe OBaKBor 06JIHKa 
HaI)eHe cy Y 3anaAHoj Cp6HjH (KpaJbeBO 51), 3aTHM Y HOBHje BpeMe H Ha KOCM~ (H. ramh, 
YCMeHO caonllITelbe 1966). IIpeMa OBHM HaJIa3HMa, CTapoCT roplber AeJIa TY<P03He cepHje ("llIa
peHa" cepHja) oArOBapaJIa 6H BepOBaTHO TOPTOHY - ;LJ;OlbeM capMaTY. 

MHOnJlHOUEH (M,P!) 

IIocJIe TY<P03He cepHje AOJIa3H AO TaJIOmelba paCTpeCHTHX, cJIa60 Be3aHHX ceAHMeHaTa, KaT
Ka;LJ; ca npOCJIojl.\HMa KpetIlbaKa MaJIOr XOPH30HTaJIHOr pacnpoCTpalbelba. OBa cepHja npeA
CTaBJbeHa je cJIa60 Be3aHHM llIJbYHKOBHTHM neCKOBHMa, neCKOBHMa, neCKOBHTHM rJIHHaMa 
H neCKOBHTHM KpetIlbal.\HMa. IIecKoBHTO-llIJbYHKOBHTH CJIojeBH 60tIHO H BepTHKaJIHO HCKJIH
lbaBajy npeJIa3ehH Y llIJbYHKOBHTe neCKOBe HJIH neCKOBHTe rJIHHe. 06JIYl.\H Y cJIa60 Be3aHHM 
llIJbYHKOBHMa cy OA llIKpHJbal.\a (Aolber H roplber KOMnJIeKCa CpnCKO-MaKeAOHCKe Mace) 
H e<PY3HBHHX CTeHa. KpynHoha 06JIYTaKa Kpehe ce Y llIHpOKHM rpaHHl.\aMa OA 1 AO 10 cm. 
Y OBOj cepHjH HajBHllIe cY 3aCTYllJbeHe neCKOBHTe <ppaKl.\Hje. IIecKoBHTH KpetIlbal.\H ce jaB
Jbajy jaKo cnOpaAHtIHO H TO Y 06JIHKY MalbHX npOCJIojaKa Y llIJbYHKOBHTOM neCKY. Y roplbeM 
AeJIY OBe cepHje Ha nOAPYtIjy J3 OA BJIa;LJ;HtIHHOr XaHa (y CYBOj MopaBH) 3anamajy ce Ka
paKTepHCTHtIHe KpynHl.\e BYJIKaHCKHx CTeHa. OBaj Aeo cepHje pa3BHjeH je H Y cyceAHoj IIoJba
HHl.\H H npeACTaBJbaO 6H Be3Y nOJbaHHtIKOr H BpalbcKor 6aceHa. IIOJIyc<pepHtIHe KpynHl.\e 
("XJIe60BH") y CYBOj MopaBH Mory ce 06jacHHTH naAalbeM jOlli YBeK nJIaCTHtIHOr KOMal)a 
BYJIKaHCKHx CTeHa npH epynl.\HjaMa Ha nOBpllIHHY 3eMJbe HJIH y BOAY. 

Y neCKOBHTHM rJIHHaMa OKO ceJIa KpYllIeBHl.\e (BJIaCOTHHl.\e 51) Hal)eHH cy pH6JbH 3y6H H npllI
JbeHOBH. Ha OCHOBY pacnpocTpalbeHocTH pH6JbHX 3y6a OBaKBor 06JIHKa y nJIHOl.\eHCKHM ceAH
MeHTHMa APyrHX JIOKaJIHOCTH 3a caAa je Moryhe npeTnOCTaBHTH caMO nJIHOl.\eHCKY CTapOCT 
OBHX ceAHMeHaTa. 

HajBehe CJIHtIHOCTH (no MHHepaJIOlliKOM CaCTaBY) y JIeCKOBatIKOM H BpalbcKoM 6aceHY HMajy 
HajMJIal)H cJIa60 Be3aHH llIJbYHKoBHTo-necKoBHTH ceAHMeHTH KOjH cy HajBepoBaTHHje CTBapaHH 
HCToBpeMeHo H nOBe3aHO nOCJIe Ty<p03He cepHje. 

Jyr03anaAHO OA MOApe CTeHe (BJIaCOTHHl.\e 52) HaJIa3H ce jeAHa Malba Maca Tepl.\HjapHHx 
cJIa60 Be3aHHX neCKOBa H llIJbYHKOBa. OBaj Aeo npeACTaBJba JM HaCTaBaK 3anJIalbCKOr Tep
l.\Hjapa 3a KOjH je YTBpl)eHa AOlbOnJIHOl.\eHCKa CTapOCT (M. qHtIYJIHh, 1961). 

KBAPTAP 

Y TOKY KBapTapa rJIaBHH <paKTop <popMHpalba peJbe<pa Ha JIHCTY BJIaCOTHHl\e npeACTaBJba 
<PJIYBHjaJIHa ep03Hja, na cy H KBapTapHH Ce;LJ;HMeHTH pa3BHjeHH Ha OB01l1 JIHCTY reHeTCKH 
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Be3aHH 3a lbeHe rrpOl\ece. HajBehe paCrrpOCTpalbelbe KBapTapHHX Ce,ll;HMeHaTa 3arrama ce Ha 
3arra,ll;HOM,ll;eJIy JIHCTa - y JIeCKOBatIKoj H BpalbcKoj KOTJIHHH, 3aTHM,ll;ymMopaBe, KaO H ,ll;ym 
peKa BJIaCHHe H BpJIe. Kao rrOCe6HH reHeTCKH THrrOBH H3,ll;BojeHH cy TepaCHH Ce,ll;HMeHTH, any
BHjanHH, rrpOJIYBHjaJIHH H ,ll;eJIYBHjaJIHH MaTepHjaJI. 

TepaCHU Cep;UMeHTH CtC 

Haj60Jbe cy pa3BHjeHH y ,ll;OJIHHH BJIaCHHe, O,ll; YIllha BJIaCHHe y MopaBY ,ll;O BJIaCOTHHal\a, 
H y ,ll;OJIHHH BpJIe, O,ll; BJIa,ll;HqHHOr XaHa ,ll;O CYP,ll;yJIHl\e. To cy yrJIaBHOM rreCKOBHTH H ,ll;o6po 
3ao6JbeHH IllJbYHKOBH, rrpeTemHo CaCTaBJbeHH O,ll; IllKpHJbal\a ,ll;Olber H roplber KOMrrJIeKca. 
HapoqHTo MHoro HMa KBapl\HHX o6nyTaKa. I13,ll;BojeHa cy TpH HHBoa Tepaca. HajcTapHjH 
HHBO (ta) HMa peJIaTHBHY BHCHHY 50-80 m, Cpe,ll;lbH HHBO (t2) BHCOK je 30-50 m, a HajMJIal)H 
Crt) CBera OKO 10 m. IIocTaHaK OBHX TepaCHHX HHBoa Be3aH je 3a HHTeH3HBHO ycel\albe peKa 
YCJIOBJbeHO cTBapalbeM ,ll;aHaIlllber TOKa MopaBe. Y ,ll;OJIHHH MopaBe, jymHo O,ll; BJIa,ll;HqHHOr 
XaHa, TaKol)e ce Mory YTBp,ll;HTH CBa TpH HHBoa 1'epaca, aJIH OqYBaHa Ha MalbeM rrpocTopy Hero 
Tepace BJIaCHHe H BpJIe. 

AlIYBUjYM Cal) 

AJIYBHjaJIHH MaTepHjaJI je IllHPOKO pacrrpOCTpalbeH y ,ll;OJIHHaMa MopaBe, BJIaCHHe H BpJIe. 
Behe rroBpIllHHe rroKpHBeHe aJIYBHjanHHM MaTepHjaJIOM HaJIa3e ce Y HCTOqHOM ,ll;eJIY JIHCTa, 
Y ,ll;OJIHHH peKe JepMe. Y ,ll;OJIHHH MopaBe, Y rrpocTOpy rp,ll;eJIHqKe KJIHcype, anyBHjaJIHH 
MaTepHjaJI Be3aH je yrJIaBHOM 3a KOPHTO peKe H lbeHe HerrOCpe,ll;He o6aJIe. I13,ll;H3albe OCTPO-
3y6a Ha HCTOKY H BJIajHe Ha 3arra,ll;y, O,ll;HOCHO HHTeH3HBHO ycel\albe MopaBe, HHje ,ll;03BOJIHJIO 
rrpoIllHpHBalbe ,ll;OJIHHe. Ha MeCTHMa r,ll;e je je3epcKa HeoreHa OTOKa 6HJIa IllHpa, HarJIO ycel\albe 
MopaBe CTBOPHJIO je YKJbeIllTeHe MeaH,ll;pe. 

Y JIeCKOBaqKoj H BpalbcKoj KOTJIHHH aJIYBHjanHH Ce,ll;HMeHTH HMajYBpJIO umpOKO pacrrpOCTpa
lbelbe. OHH rroKpHBajy l\eJIO ,ll;HO KOTJIHHa. HeCrrpeqeHO 60qHO rroMepalbe KopHTa, Koje ce 

Mome peKoHcTpYHcaTH rro MpTBajaMa H lbHXOBHM Ce,ll;HMeHTHMa, ,ll;OrrpHHeJIO je 3aje,ll;HO ca 

rrOBpeMeHHM BeJIHKHM rrOBO,ll;lbHMa ,ll;a HeKa,ll;aIlllba je3epcKa KOTJIHHa 6y,ll;e rrOKpHBeHa aJIy

BHjaJIHHM HaHOCHMa. KaKo cy ,ll;OlbH ,ll;eJIOBH,ll;aHaIlllbHX ,ll;OJIHHa BJIaCHHe H BpJIe rrpe,ll;CTaBJbaJIH 

3aJIHBe HeoreHor JIeCKOBaqKOr, O,ll;HOCHO BpalbCKor je3epa, y lbHMa je 6HJIO oMoryheHo 60qHO 

rrOMepalbe peqHOr KopHTa H 3aCHrralbe ,ll;OJIHHCKOr ,ll;Ha anYBHjaJIHHM MaTepHjaJIOM. 

llPOlIYBHjYM Cpr) 

IIJIaBHHcKe JIerre3e npOJIYBHjaJIHOr MaTepHjaJIa H3,ll;BojeHe cy y jymHoM ,ll;eJIY JIHCTa, y ,ll;OJIHHH 

MopaBe, jymHo O,ll; BJIa,ll;HqHHOr XaHa. I1POJIYBHjaJIHHX Ce,ll;HMeHaTa HMa y Behoj pa3MepH 

H y roplbeM TOKY BJIaCHHe, a MalbH rrpOJIYBHjaJIHH KOuyCH Mory ce 3arra3HTH Ha YIllhHMa CKOPO 

CBHX TOKOBa l\eJIOKyrrHe ,ll;peHamHe Mpeme OBor rro,ll;pyqja. Pa3JIOr 3a cTBapalbe 3HaTHHX 

KOJIHqHHa rrpOJIYBHjanHor MaTepHjaJIa JIe)l<H y HHTeH3HBHOM nOBpIllHHCKOM pacrra,ll;albY CTeHa 

H BeJIHKHM KOJIHqHHaMa BO,ll;a nOBpeMeHHX TOKOBa. HeycarJIaIlleHOCT y3,ll;ymHHX rrpoqmJIa npH

TOKa ca ycel\albeM jymHe MopaBe, HapOqHTO y rrpe,ll;eJIy rp,ll;eJIHqKe KJIHcype, 3HaTHO je rrOT

rrOMOrJIO CTBapalbe KapaKTepHCTHqHHX rrJIaBHHCKHX JIerre3a rrponyBHjaJIHOr MaTepHjaJIa. 

}l;elIYBHjYM Cd) 

Mano rrO,ll;pyqje y C3 ,ll;eJIY JIHCTa, ceBepHo O,ll; ceJIa rpa60BHHl\e, rroKpHBeHo ,ll;eJIYBHjanHHM 

MaTepHjaJIOM, H3,ll;BojeHo je Kao HaCTaBaK BehHX rroBpIllHHa pa3BHjeHHx Ha cyce,ll;HOM JIHCry 

JIecKOBaQ. 
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TEKTO H III KA 

Y OI<BMPY JIMCTa BnaCOTMHQe Mory ce M3ABOjMTM TpM TeI<TOHCI<e jeAMHMQe, M TO: 

1. IloAPyqje BnaCMHCI<Or I<OMIlJIeKCa, 
2. CTapoIlaneo30jCI<M Ilojac, 
3. CYBoIlnaHMHCI<a Me3030jCI<a 30Ha. 

llpBa jeAMHMQa nplmaAa CpncI<O-MaI<eAOHCI<oj MaCM, a APy.e ABe KapnaTO-6aJII<aHMAMMa 
MCTOqHe Cp6Mje. 

1. nOJj;PYQJE BJIACHHCKOr KOMnJIEKCA 

OBO nOAPyqje MMa BeOMa cnOmeHCI<non. YlbeMyce Mome M3ABOjMTM HeI<OJIMI<O I<pynHlIX CTpYK
TypHMX QenMHa, I<oje cy Mel)yco6Ho YCI<O nOBe3aHe, Te MX He Tpe6a CXBaTMTM I<ao H30nOBaHe, 
CaMOCTaJIHe TeI<TOHCI<e jeAMHMQe. H3ABojeHo je neT TaI<BMX I<pynHMx eneMeHaTa perMOHanHor 
CI<JIona, M TO: 

a) 30Ha BPBM Ko6MJIe ca npaTehMM nojacoM npeBpHyTHX Ha60pa, 
b) jymHoMOpaBCI<M CHHI<nMHopMjYM, 
c) qeMepHMqI<M aHTMKJIMHoPHjYM, 
d) BnaCMHCI<a CMHI<nMHaJIa, 
e) nOAPyqje HaBJIaI<e TYM6e. 

a) 30Ha BpBH Ko6HJIe ca npaTeliHM nojacoM npeBpHyTHx Ha60pa 

OBa 30Ha qHHH 3anaAHY rpaHH1\Y nOAPyqja BnaCHHCI<Or KOMnneI<Ca npeMa AOlbeM I<OMnneI<CY 
CpnCI<O-MaI<eAOHCI<e Mace. IIpyma ce no nHHMjH LIYI<JbeHMI< - BPBH Ko6HJIa - JaCHI<OBaQ
BaJbeBCI<a qYI<a - IIJIoqe --;- CeMeHHI<a EYI<a - EpeCTOBO - JaceH. H3rpal)eHa je OA TeK
TOHCI<HX 6peqa, MHJIOHHTa H KaTaI<na3MTa, y I<O j e cy npeTBopeHM JIenTMHOJIHTH M MMI<arnHCTH 
ca CTaypOJIHTOM H rpaHaTOM Ha UIMpmIM I<oja MeCTMMHQe AOCTMme H 3 I<m. OTI<pMBeHa je Ha 
npoCTopy JIHCTa Ha AymHHH OA OI<O 25 km; YKynHa, AO CaAa n03HaTa, lbeHa AymHHa H3HOCH 
npeI<o 80 km. HajceBepHHje je Hal)eHa Ha naAHHaMa Manor JacTpeIlQa, na 3aTHM Ha nOTe3Y 
Mel)e - .uyrnaHoBo, HCTOqHO OA cena KOCaHqHha, rAe cByrAe npeACTaBJba rpaHHQY H3Mel)y 
AOlber H roplber I<OMnneI<Ca. 

30Ha BPBH Ko6MJIe MMa y QeJIMHM peBepcaH I<apaI<Tep, M naAa CTpMO IlpeMa MCTOI<Y nOA yrnoM 
YBeI< BehMM OA 50°. H3HOC XOpM30HTanHor I<peTalba je npOMeHJbMB, a HajBehM je jymHo OA 
cena LIYI<JbeHMI<a. 

<l>onMjaQMja rpaAM Y OBOj 30HM nyI< I<OHBeI<CaH npeMa MCTOI<Y (DFb3S,55)' a nMHeapHH eneMeHTM 
cy nOBMjeHM no MCTOM JIyI<y. OBO IloBMjalbe ce Mome npMmIcaTM oTnopy KOjM je npM cymelbY 
nOAPyqja npymana AOMa BJIajHe. OHa ce npM npe-CeHOHCI<OM HaBnaqelbY nOHarnana Kao 
qBpCTa, OTnopHa Maca, rnTO je M3a3BaJIO M CTBapalbe MHor06pojHHX pa3JIOMa, paCIlopel)eHMx 
AeJIOM paAMjaJIHO Y 0AHOCY Ha AOMy. Y MJIal)MM cpa3aMa enMporeHor M3AM3alba AOMe BJIajHe, 
I<oje ce HaCTaBJbaJIO M nOCJIe HaBJIaqelba (M nocne ceHOHa), 30Ha BPBM K06Mne je AeJIMMMqHO 
ycnpaBJbaHa. OBM MnaAM nOI<peTM cy AOBenM AO CMalbelba yrna BepreHQe 30He, TaI<O Aa ce Y 
CPMJIOHMTMMa MCTOqHO OA Bpxa BnajHe MeCTMMMQe 3anamajy M Ha60pM HMmer peAa ca cJIa60 
M3pameHOM MCTOqHOM BepreHQOM, 3aA06MjeHoM HaI<HaAHOM pOTaQMjoM. 

Y MOHOI<JIMHaJIHOM IlOAPyqjy M3Mel)y 30He BPBM K06MJIe M jymHoMOpaBCI<Or CMHI<nHHopMjYMa 
He 3anamajy ce HMI<aI<BM BehM Ha60pHM 06JIMQM. BepOBaTHO je MnaI< Aa OBAe MMa BMrne M30-
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KJIHHHX 06JIHKa, HJIH 6ap je,Z:\Ha npeBpHyTa aHTHKJIHHaJIa, Koja je MOHOKJIHHY CHMeTpHjy CKJIOna 
,Z:\06HJIa 360r HaBJIatIefua. 

b) JY)I(HOMOpaBcKH CHHKJIHHOPHjYM 

OBa KOMnJIHKOBaHa CTpyKTypa ce npyma ,Z:\OJIHHOM JymHe MopaBe. Y jymHoM, nJIHlieM ,Z:\My 
HMa peJIaTHBHO npoCTy rpal)y, ,Z:\OK je Y ,Z:\y6JbeM, ceBepHOM ,Z:\eJIY BpJIO KOMnJIHKOBaHO y6paHa. 
PacnoH joj je npOMeHJbHB, H H3HOCH O,Z:\ 20 km (LIen -- BJIa,Z:\HtIHH XaH),Z:\o 12 km (IIpe,Z:\ejaHe). 

CTaTHCTHtIKa oca CHHKJIHHopHjYMa, KaKO nOKa3yjy ,Z:\HjarpaMH <i>OJIHjart;Hje (D F3,5; 50,56), y 
ceBepHOM ,Z:\My 6JIaro TOHe Ka CC3, ,Z:\OK Y jymHoM ,Z:\eJIY TOHe Ka J. KpHJIa CHHKJIHHopHjYMa 
cy nOBHjeHa KOHBeKCHO npeMa je3rpy. MCTe npHJIHKe nOKa3yjy H neHeTpaTHBHe JIHHeape: 
y ceBepHOM ,Z:\eJIY CTaTHCTHtIKH na,Z:\ HM je 340/20, y n;eHTpaJIHOM ,Z:\My je KapaKTepHCTHtIHO 6JIaro 
TOfuefuey 06a cMepa (345/15 H 165/18), a OKO CYP,Z:\YJIHn;e JIHHeape nOKa3yjy KapaKTepHCTHtIHa 
o,Z:\CTynafua O,Z:\ perHOHaJIHOr npaBn;a, HaCTaJIa nopeMeliajHMa 6JIOKOBa no,Z:\ ,Z:\ejCTBoM YTHCKH
Bafua cy6BYJIKaHCKHx ,Z:\an;HTa H rpaHHToH,Z:\a. 

OBaKaB CKJIOn jymHoMopaBcKor CHHKJIHHopHjYMa nOCJIe,Z:\Hn;a je oporeHHx (BJIaCHHCKo y6H
pafue H KacHHja, ,Z:\O ceHoHa) H KacHHjHx enHporeHHX Tepn;HjapHHX H KBapTapHHx nOKpeTa. 
CI(JbeUITeH H3Mel)y ,Z:\Be tIBpCTe ,n;OMe -- BJIajHe Ha 3ana,Z:\y H OCTpo3y6a Ha HCTOKY, CHHKJIH
HOPHjYM je Tpneo H3pa3HTe pa3JIHKe y 60tIHOj KOMnpecHjH. OBe ,Z:\OMe cy y npeceHOHCKHM 
<i>a3aMa HMaJIe npeTemHO naCHBHy yJIory. Y TOKY KacHHjHX, enHporeHHX <i>a3a, OBe ,Z:\OMe cy 
ce H3,Z:\H3aJIe H CBe BHme cymaBaJIe npOCTOp H3Mel)y ce6e. OBO 60tIHO cymefue je HapOtIHT 06HJIO 
H3pa3HTo Ha nOTesy BJIajHa -- OCTp03y6, r,Z:\e je pacnoH CHHKJIHHopHjYMa yje,Z:\Ho H HajMafuH, 
H r,Z:\e ce Halla3H fuerOBa OCHa KYJIMHHan;Hja. 

Ha60pH HHmer pe,Z:\a (yrJIaBHOM cm--dm) oTKpHBeHH cy HajtIemlie Ha ceBepHoM ,Z:\My H Ha 
KpHJIHMa CHHKJIHHopHjYMa. Y jesrpy cy yrJIaBHOM jaKo CTHCHyTH H ca BepTHKaJIHHM aKCH
jaJIHHM nOBpmHHaMa. Ha 3ana,Z:\HoM KPHllY npeOBJIal)yjy aCHMeTpHtIHH Ha60pH ca yrJIOM Bep
reHn;e OKO 35°. MCTotIHO KPHJIO je HHTeH3HBHHje y6paHo y H30KJIHHe Ha60pe CMHn;afua BeJIHKOr 
HH,Z:\eKca Cin>2), ca yrnoM BepreHn;e 30-45° npeMa MCM. JymHHje O,Z:\ IIpe,Z:\ejaHa mKpHJbn;H 
cy CJIa6Hje y6paHH, a y3 CYP,Z:\YJIHtIKe MarMaTHTe Ha60pH cy pacKHHyTH H tIeCTO HMajy TPHKJIH
HHtIHy cHMeTpHjy. 

3a jymHoMopaBcKH CHHKJIHHOPHjYM KapaKTepHCTHtIHO je napKeTHo KOMa,Z:\afue MHor06pojHHM 
JIOHrHTY,Z:\HHaJIHHM, na 3aTHM (ceKYH,Z:\apHo) ,Z:\HjarOHallHHM H TpaHCBep3aJIHHM pace,Z:\HHM 30HaMa. 
Pa3JIaMafua cy HajBelia H3Mel)y IIpe,Z:\ejaHa H peKe BpJIe, r,Z:\e ce HCTHtIy ,Z:\Be 30He; OHe nOtIHfuY 
3ana,Z:\HO O,Z:\ qeMepHHKa H KO,Z:\ IIpe,Z:\ejaHa ce cnajajy y je,Z:\Hy, Koja ,Z:\aJbe H,Z:\e ,Z:\OJIHHOM jymHe 
MopaBe. OBa 30Ha je npalieHa KaTaKJIa30M, Kao H ,n;pyre CJIHtIHe fuOj. 

Cy6BYJlKaHCKH npo60jH ,Z:\an;HTa KOPHCTllJIH cy, y3 <i>OJIHjan;Hjy, H OBe 30He. KpeTafua no THM 
,Z:\HCJIOKan;HjaMa 06HaBJbaHa cy II ,n;On;HHje, mTO ce BH,Z:\H no omTelieHOCTH ,Z:\an;HTa. YTHCKHBafue 
rpaHO,Z:\HOpHTa CYP,Z:\YJIHn;e npalieHO je, TaKol)e, KpeTafueM 6JIOKOBa H ,Z:\e<i>opMan;HjaMa KpHJIa 
CHHKJIHHopHjYMa. 

----- ----------------------------------------------------------

CJI. 7. IIperJIe.!lHa Te.l<TOHC.I<a .I<apTa JUlCTa BJIaCoTHHI\e. Generalized tectonic map of the Vlasotince scheet. 
0630pHaR: Te.l<TOHHqeC.I<aR: .I<apTa JIHCTa BJIaCOTHHl\H. 

I. 30Ha BPBH Ko6HJIe. The Vrvi Kobila zone. 30Ha BPBH Ko6HJIbI. - 2. JY}!{HOMOpaBC.I<H CHHHJIHHOPHYM. 
Synclinorium of Juzna Morava. CHH.l<JIHHOPHH IO}!{HOH MOpaBbI. - 3. qeMepHHq.l<H aHTllliJIHHOPHYM 
(3a - rro.!lPyqje JaCTpenl\a, 3b - nO.!lPyqje Ocrpo3y6c.I<e qY.I<e, 3c - nO.!lpyqje qeMepHlllia). The Cemernik 
anticlinorium (3a - area of Jastrebac, 3b - area of Ostrozupska cuka, 3c - area of Cemernik). AHTH.I<JIH
HOPHH qeMepHH.I<a (3a - 06JIaCTb 5Icrpe6al\, 3b - 06JIaCTb OCTpo3ynC.l<OH qy.l<H, 3c - 06JIaCTb qeMep-
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HHKa). - 4, BJIaCHHCKa CHHKJIHHaJIa, Syncline of Vlasina. CHHKJIHHaJIb BJIaCllHbl. S. I1o):\pyqje HaBJIaKe 
TYM6e (Sa - HaBJIaKa TYM6e). Area of Tum6a thrust (Sa - Tumba thrust). 06JIaCTh Ha):\BHra TyM6H (Sa
TYM6a Ha):\BHr). - 6. CTapOnaJIe030jcKH nojac (6a - HaBJIaKa TerowH~e). Lower Paleozoic belt (6a
Tegosnica thrust). ,UpeBHenaJIe030HCKHH nOHC (6a - Ha):\BHr TerowH~H). - 7. CYBOILJlaHHHCKa Me30-
30jcKa 30Ha (7a - aHTHKJIHHaJIa TaJIaM6aca, 7b - CHHKJIllHaJIa PajHe peKe, 7c - MOHOKJIHHaJIa KaJIeTa H 
l'yCTor pTa, 7d - pace):\ MyproBlu~e). The Mezozoic zone of Suva Planina (7a - anticline of Talambas, 
7b - syncline of Rajna river, 7c - monocline of Kale and Gusti Rt, 7d - Murgovica fault). Me3030HcKaH 
30Ha CYBOH I1JIaHHHbl (7a - aHTHKJIllHaJIb TaJIaM6ac, 7b - CHHKJIllHaJIb PaHHa peKH, 7c - MOHOKJIHHaJIb 
KaJIe H rYCTblH PT, 7d - c6poc MyprOBHQbl). 
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Ha 3ana,n:HOM l<PHJIY CHHl<JIHHOPHjy~1a HCTHlJe ce CHOn JIOHrlITY,n:HHaJIHHX,n:HCJIOl<aQHja 3ana,n:HO 
o,n: BJIa,n:HlJHHOr XaHa. Mel)y lbHMa je HajBeha ,n:eCHa ,n:HCJIOl<aQHja XOpH30HTaJIHOr THna l<oja 
npeceQa aMqm60JIHTCl<e CTeHe 3ana,n:HO o,n: BJIa,n:HlJHHOr XaHa H H,n:e ,n:o ce,n:HMeHaTa ceHOHa 
3ana,n:HO o,n: I,Iena. 

Je3rpo CHHl<JIHHopHjYMa je HapOlJHTO jal<O pa3JIOMJbeHO y jymHoM ,n:eJIy, aJIH cy ,n:HCJIOl<aQHje 
OB,n:e MalbHX ,n:HMeH3Hja Hero Ha l<pHJIHMa. CeBep03ana,n:HO o,n: XaHa HMa H Mel)yCJIojHHX pace,n:a 
ca cJIa60 H3pameHHM peBepCHHM l<peTalbHMa. MJIal)HM ,n:HjarOHaJIHHM H nOnpelJHHM pace,n:HMa 
cTBopeHH cy 6JIOl<OBH ca Heje,n:HaI<HM I<peTalbeM; Mel)y OBHM pa3JIOMHMa 3HalJajaH je pace,n: 
OTKpHBeH y KaMeHOJIOMHMa I,Iena. OH na,n:a CTPMO Ka 3ana,n:y, H nOKa3yje I<peTalba ,n:eCHor 
pace,n:a XOPH30HTaJIHOr THna. 3ana3Ho ra je jOllI J. UBHjHh (1911). 

CeHoHcKH ce,n:HMeHTH cy y QeJIHHH 6JIaro y6paHH 06HaBJbalbeM <popMHpalba jymHoMopaBcKor 
CHHKJIHHopHjYMa (DS40 ,52). CeI<YH,n:apHH Ha60pH y !DHMa HHCY CTBapaHH. Pa3JIOMH y !DHMa 
nOKJIanajy ce ca pa3JIOMHMa no,n:JIore. Mel)y ,n:HCJIOKaQHjaMa HapOlJHTO je 3aHHMJbHB peBepCHH 
pace,n:, OTI<pHBeH Ha .n:ymHHH o,n: 2,5 km 3ana,n:HO o,n: ceJIa MpTBHQe, IIO KOMe cy BJIaCHHCI<H 
llIKPHJbIW HaBYlJeHH Ha ceHOHCKe ce,n:HMeHTe. OBa HCTOlJHOBepreHTHa cTpyKTypa, pa3BHjeHa 
y IIO,n:pylJjy ca reHepaJIHOM 3aIIa,n:HOM BepreHQoM, Mome ce 06jacHHTH 60lJHHM npHTHCKOM 
H3a3BaHHM H3,n:H3albeM ,n:OMe BJIajHe. 

c) 'IeMepHH'IKH aHTHKJlHHoPHjYM 

OBa cTpyKTypa ce IIpyma ,n:ym rJIaBHOr rpe6eHa qeMepHHKa, a ca 06e CTpaHe je OrpaHHlJeHa 
IIojacHMa JIOHrHTy,n:HHaJIHHX ,n:HCJIOKaQHOHHX 30Ha (Cyp,n:yJIHQa -- MalJKaTHQa -- UpBeHH 
Bper -- BJIaCOTHHQe Ha 3aIIa,n:y; peKa qeMepHHQa -- UpHa TpaBa -- BJIaCHHa -- .n06po 
IIoJbe -- ceJIO ,UejaH Ha HCTOKY). PacnoH joj H3HOCH IO ,n:o 15 km. 

CI<JIOII lJeMepHHlJKOr aHTHKJIHHopHjYMa je BaHpe,n:HO KOMIIJIHI<OBaH. JacHo ce pa3JIHKyjy 
ceBepHH (IIo,n:pylJje JaCTpeIIQa), cpe,n:!DH (IIo,n:pylJje OCTp03y6cKe lJYKe) H jymHH ,n:eo (no,n:pylJje 
qeMepHHKa y ymeM CMHCJIY). 

nOAPY'Ije JacTpen~a o,n:BojeHo je C jyra pace,n:HMa XOpH30HTa:IROr THIIa, I<OjH ce npymajy 
o,n: ,n:06POIIOJbCKOr ,n:aQHTa IIpeMa J3 ,n:o K03apCKe peKe. Ha6palio je y <pJIel<CHOHe Ha60pe 
06JIHKOBaHe cMHQa!DeM, BeJIHKOr HH,n:el<Ca, ca jacHoM MCM BepreHQt,,". Y O,n:Hocy Ha ,n:OMy 
OCTp03y6a, QeJIo IIo,n:pylJje je JIYlJHO IIoBHjeHo H o,n:rypaHo IIpeMa HCTOI<Y IIPHJIHI<OM TeKTOHCI<Or 
cyme!Da 06JIaCTH, llITO ce o,n:pamaBa If y IIojaBH ,n:eCHHX pa3JIOMa XOpH30HTaJIHOr THIIa, Kao 
H y nOBHja!DY neHeTpaTHBHHX JIHHeapa. 

UeHTpaJIHH ,n:eo IIo,n:pylJja HMa H3pa3HTY KpaJbYllIaCTY CTpyI<Typy, HapOlJHTO OKO ceJIa MaHa
CTHpHllITa. Ha TOM ,n:eJIy ce HCTHlJe peBepcHH pace,n: IIO ,n:OJIHHH MaHaCTHpHllIKe peKe, IIpaheH 
IIO ,n:ymHHH Behoj o,n: 5 km. IheroB IIa,n:HH yrao ce Kpehe H3Mel)y 35--70°. 

nOAPY'Ije OCTpo3y6cKe 'IYKe JIemH jymHo o,n: J aCTpeIIQa. OHO IIpe,n:CTaBJba ,n:OMY, na ce 
TaI<O OB,n:e CI<ao H y CJIYlJajy BJIajHe) nOKJIanajy II03HTHBHH Tel<TOHCI<H H reoMop<pOJIOllIKH 06-
JIHQH. IIpeMa CTeIIeHY MeTaMop<pH3Ma H MeTaCOMaT03e, Kao H IIpeMa IIojaBH MHor06pojHHx 
mHQa o,n:pel)eHHx Kao "opT06JIaCTOMHJIOHHTH" (M. rJIHllIHh--CTe<paHoBHh) Moryhe je ,n:a 
ce y je3rpy ,n:OMe HaJIa3H HeI<H KHCeJIH IIJIYTOH. 

M3rJIe,n:a ,n:a ,n:OMy OCTp03y6cKe lJYKe rpa,n:e ,n:Be BpCTe <pOJIHjaQHje, o,n: KOjHX je je,n:Ha IIapa
JIeJIHa ca CJIojeBHTOllIhy, a ,n:pyra je HaCTaJI a peKpHCTaJIH3aQHjoM IIapaJIeJIHO ca KJIHBa)l{OM 
aKcHjaJIHe IIOBpllIHHe, I<OjH je npH HHTeH3HBHoMHa6npalby,n:oBe,n:eHyxopH30HTaJIaH nOJIo)l{aj. 
IIollITo Ha60pH HMajy BPJIO BHCOK HH,n:eKC, 06e <pOJIHjaQHje HMajy cy6IIapaJIeJIaH IIOJIO)l{aj; 
OHe cy IIoBHjeHe y HenpaBHJIHY KYIIOJIY, ,n:e<popMHcaHY ca ceBep03aIIa,n:a pace,n:HMa XOPH30H
TaJIHOr THIIa H ,n:06POIIOJbCI<HM ,n:aQHToM. IIeHeTpaTHBHe JIHHeape IIpaTe OCHY I<YJIMHHaQHjy 
,n:OMe, TOHyhH Ka JIM, O,n:HOCHO Ka CC3. 
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no~pyqje qeMepRHKa Y Y)KeM cMHcny npeACTaBJba jY>KHH Aeo qeMepHHqKOr aHTHKJIH
HopHjYMa. TeMeHH Aeo aHTHKJIHHopHjYMa ce OBAe nOKJIana ca HajBHllIHM BPXOM nJIaHHHe 
qeMepHHK. EOKOBH OBOr Ha6opHOr 06JIHKa 03HaqeHH cy JIOHrHTYAHHaJIHHM paCeAHHM 30HaMa. 
OHe Ha 3anaAY npeACTaBJbajy HOpMaJIHe paceAe ca cnyllITeHHM 3anaAHHM KPHJIOM, aHa HCTOKY 
cy cy6BepTHKaJIHe HJIH (pe~e, 3anaAHO OA EpoAa) nOKa3yjy peBepcHa KpeTalba Ka HCTOKy. 

JY>KHO OA Bpxa qeMepHHKa y llIapHHp aHTHKJIHHopHjYMa YTHCRYT je cy6BYJIKaHCKH AaQHT 
CYPAYJIHQe. OBa YTHcKHBalba cy, Kao H HHTpy3Hja CYPAYJIHqKOr rpaHoAHopHTa, paCKOMaAaJIa 
llIKpHJbQe y pa3JIHqHTO pOTHpaHe 6JIOKOBe, llITO ce 3ana>Ka H no HenpaBHJIHHM naAOBHMa 
cpOJIHjaQHje (DF75,76). 

IIeHeTpaTHBHe JIHHeape YHAYJIHpajy y npaBQY C3-Jlf, y3 H3BeCHO pacejaBalbe y nOAPyqjy 
YTHcKHBalba AaQHTa H rpaHoAHopHTa (DL 44,63). 

d) BnaCHRCKa CHRKnHRana 

HaJIa3H ce HCTOqHO OA qeMepHHqKOr aHTHKJIHHopHjYMa, a llIapHHpCKO nOAPyqje joj ce BefiH
HOM nOKJIana ca TOKOM peKe BJIaCHHe. CHHKJIHHaJIa HMa HajnpaBHJIHHjH 06JIHK y CBOM jY>KHOM 
AeJIY (nOAPyqje EO>KHQe Ha JIHCTY TprOBHllITe), AOK ce npHJIHKe npeMa ceBepy CBe BHIne 
KOMnJIHKyjy, npe CBera 360r AejcTBa MHoro6pojHHX JIOHrHTYAHHaJIHHX 30Ha. PacnOH CHHKJIH
HaJIe je BeOMa npOMeHJbHB: MaKCHMaJIaH je Ha jyry, H H3HOCH OKO 10 km; AY>KHHa joj je npeKo 
40 km. 

Y nOAPyqjy BJIaCHHCKor je3epa CHHKJIHHaJIa HMa cJIa60 H3pa>KeHY HCTOqRY BepreHQY. ,UaJbe 
Ka ceB/tPy, OKO UpHe TpaBe, OHa je CTHCHYTa H jaKO ceKYHAapHO y6paHa y JIHHeapHe Ha60pe 
BeJIHKOr HHAeKca. IIpeMa EpoAY Ha60pH cy yrJIaBHOM H30KJIHHH, ca HCTOqHOM BepreHQOM 
(DF 64), Kao H ceBepHo OA ,Uo6porIIoJba, OAaKJIe ce Befi pa3BHja nOAPyqje HaBJIaKe TYM6e 
(DF 25). 

IIeHeTpaTHBHe JIHHeape ceBepHO OA BJIaCHHCKor je3epa TORY npeMa CC3, y3 ynaAJbHBO paCH
nalbe H3a3BaHO jaKHM pa3JIaMalbeM. 

3a QeJIO nOAPyqje CHHKJIHHaJIe KapaKTepHCTHqHe cy JIOHrHTYAHHaJIHe AHCJIOKaQHOHe 30He, 
I1IHpHHe OA HeKOJIHKO MeTapa AO HeKOJIHKO XeKTOMeTapa, npafieHe KaTaKJIa3HTHMa H CPHJIOHH
THMa. CKOPO CBe cy CTpMe H HMajy peBepCHa KpeTalba Ka HCTOKy. OKO ceJIa EpoAa KOPHCTHJIH 
cy HX 3a CBOj nyT AaQHTH. 

MJI~e nOnpeqHe H AHjaroHaJIHe AHCJIOKaQHje HapOqHTO cy H3pa>KeHe OKO UpHe TpaBe, 
EpoAa H ,Uo6por IIoJba. 

e) no~pyqje RaBnaKe TYM6e 

OBO nOAPyqje JIe>KH HCTOqHO OA peKe BJIaCHHe. CaCTojH ce OA HHTeH3HBHO y6paHHX H pa3-
JIOMJbeHHX, AeJIOM H ynaAJbHBO neHeTpaTHBHO KaTaKJIa3HpaHHX llIKpHJbaQa, H npeACTaBJba 
qeOHH Aeo HaBJIaKe TYM6e. CHMeTpHja My je HarJIallieHO MOHOKJIHHHqHa. Ha60pH cy H30KJIHHH, 
BeJIHKOr HHAeKca, jacHe HCTOqHe BepreHQe. CTaTlICTHqKH naA aKcHjaJIHHX nOBpllIHHa H3HOCH 
280/40. lf3BecHo oAcTynalbe 3ana>KeHO je Clf OA ,UapKoBQa H OKO ,Uo6pOBHIna, rAe cy JIOKaJIHO 
pa3BHjeHH ycnpaBHH, na qaK H JIene3aCTH Ha6opH. 

lfCTOqHO OA UpHe TpaBe Mory ce y OBOM nOAPyqjy H3ABOjHTH MHoro6pojHH Dm-hm Ha60pn 
ca KpHJIHMa Ha6paHliM y ceKYHAapHe Ha60pe H3pa3HTe HCTOqHe BepreHQe (DF 65,66). IIeHe
TpaTHBHe JIHHeape nOAPyqja KOHCTaHTHO TORY npeMa C3, y3 Malbe paCHnalbe. 
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Sa QeJIO nOAPyqje KapaKTepliCTlIqlIe cy MHor06pojHe JIOHrlITYAlmaJIHe AHCJIOKaQlIje, TaKOAa 
je OBa 30Ha Hajjaqe AeqJOpMlIcaHa y OKBIiPY QeJIor BJIaCIIHCKor KOMllJIeKCa y OKBIiPY JIIiCTa. 
Pa3JIOMHe 30He cy BeliliHOM cy6BepTlIKaJIHe IIJIIi pel)e CTPMO naAa jy Ka 3anaAY, MeCTHMlIqHO 
cy peBepCHor KapaKTepa, II qeCTO Hoce HlI30Be AaQIITCKlIX np060ja (OKOJIIiHa KJIlicype, HCTOqHe 
naAHHe UpKBeHe IIJIaHIIHe). 

BpJIO je 3aHHMJblIB IIHTeH3IITeT pa3Boja KJIIIBa)l(a aKclIjaJIHe nOBpllIlIHe y OBOM nOAPyqjy. 
OH je y3 qeJIO HaBJIaKe pa3BlIjeH penaTIIBHO cJIa60, II naAa Ka 3anaAHoj xeMIIC<pepli y3 BPJIO 
BeJIIiKO paClinalbe nOAaTaKa. I10jac MaKCIIMYMa IIHTeH3lITeTa JIe)l(lI AeCeTaK KIIJIOMeTapa OA 
qena HaBJIaKe Ka jY)I(HOMopaBCKOM CIIHKJIIiHOPlIjYMY, Y 30HlI BJIaCIIHCKO je3epo - peKa BJIa
ClIHa - UpHa TpaBa - .u06po I1oJbe, rAe je naA KJIIIBa)l(a npeTe)l(HO Ka HCH IIJIIi Cll 
(Dkap 24,36,73,72,77). OBe qlIlbeHHQe IIHTepnpeTlipaMO Kao pa3Boj KJIIIBa)l(a Y KOHTPaBep
reHTHoj 30HlI (hOI) nOBpllIlIHa Y nojacy KopeHOBa HaBJIaKe TYM6e. 

06JIliK nOBpllIlIHe HaBJIaKe TYM6e Morao ce peKOHCTpYlicaTIi nOBe3lIBalbeM MHor06pojHlIX 
OCMaTpalba lbeHor nOJIO)l(aja II oplIjeHTaQlIje (E. IIeTpoBlIli, 1965). I10AaQII peKoHcTPYKQlIje 
nOKa3yjy Aa je 1I3HOC XOplI30HTaJIHOr KpeTalba no OBOM 06JIliKY peAa BenlIqlIHe 10 kIn. 

2. CTAPOnAJlE030JCKH nOJAC 

OBO nOAPyqje je ca 3anaAa OrpaHlIqeHO qenOM HaBJIaKe TYM6e, no KOjOj BJIaCIIHCKIi KOMnJIeKC 
HaJIe)l(e Ha OPAOBHQlIjcKe? II AeBoHcKe ceAIIMeHTe, a ca IICTOKa qeJIOM HaBJIaKe TerOIlIHIIQe, 
no KOjOj cy OBe ceplije HaByqeHe npeKO ceAIiMeHaTa Me3030lIKa. 

<POJIlIjaQlIja, Koja je y CTapOnaJIe030jcKliM TBopeBIiHaMa 3aAP)l(aJIa CBe KapaKTepliCTIiKe 
ss-nOBpIlIIIHa, y6paHa je y CTIiCHYTe, yrJIaCTe Ha60pe IICTOqHe BepreHQe, II pa3JIOMJbeHa. 
MCTOqHO OA UpTOBa II CBol)a OHa rpaAIi CJIO)l(eay npeBpHyTy CIIHKJIIiHany, jaKo Ae<popMlIcaay 
OKO QPTOBCKor aHAe31ITa. JyroliCTOqHO OAaTJIe onllITIi naA <pOJIlIjaQlIje je Ka J3, aJIIi TepeHCKa 
OCMaTpalba nOKa3yjy nOCTojalbe yrJIaCTIiX 1I30KJIlIHlIX Ha60pa ca CM-BepreHQOM. 

OKO KaJIHe aHXIIMeTaMop<pHIi rJIIIHQII rpaAe peJIaTIIBHO BeJIIiKY II CJIO)l(eay aHTIIKJIIiHaJIY 
npeBpHyTY Ka CM, AeJIOM HaByqeay npeKO AeBOHCKor <pJIlIllIa. 3anaAHO KPIIJIO OBor 06JIliKa 
y6paHo je y HCTOqHOBepreHTHe Ha60pe MaJIOr IIHAeKca. Ha nOTe3Y CYBIi KJIaAeHaQ - CTpa
»<a - EapHoc OBa ceplija je TaKol)e HaByqeHa npeKO CeAHMeHaTa AeBOHCKor <pJIHllIa, KOjH cy 
1I30KJIliHO y6paHli (HapOqHTO OKO EapHoca II Ha caMoj jyrOCJIOBeHcKo-6yrapcKoj rpaHIIQH). 
CeKYHAapHIi Ha60pli IIMajy HCTOqHY BepreHQY, a oce HM 6JIaro TOay Ka ceBepy . 

.uY)l( HaBJIaKe TerollIHIIQe cTapOnaJIe030jcKe TBopeBIiHe cy HaByqeHe npeKO CeAHMeHaTa 
Me3030HKa. I1aAHH yrao nOBpIlIliHe HaBJIaKe je pa3JIlIqHT: OA MOApe CTeHe AO necKoBIIQe 
naA je BPJIO 6JIar npeMa J3, AOK cy naAHIi yrJIOBIi AaJbe CTpMH (KopeHII AeJIOBIi HaBJIaKe, 
qlIje TeJIO je Ty BeliHHoM epoAoBaHo). "LleJIo HaBJIaKe je pa3JIOMJbeHO nOnpeqHHM II Alljaro
HaJIHIIM paceAIiMa Y 6JIOKOBe KOjlI cy HejeAHaKo KpeTaHH Ka MCM. 

XOA HaBJIaKe TerollIHIIQe je pa3JIlIqlIT: OKO MOApe CTeHe, necKoBIIQe II IICTOqHO OA .u06po
BHllIa MO)l(e ce YTBPAIiTH KpeTalbe OA OKO 3 kIn. IIpBo6HTHo KpeTalbe je CBaKaKO 6lIJIO Belie 
aJIIi peAa BeJIlIqHHa OA HeKOJIIiKO KIIJIOMeTapa, IlITO ce MO)l(e 3aKJbyqHTli no peKOHCTpYKQlIjlI 
npo<pIIJIa nOBpIlIliHe HaBJIaqelba. 

CTPYKType Hlimer peAa Y KpHCTaJlaCTHM WKpHJL~HMa 

KpliCTaJIaCTIi IlIKPIIJbQII IIMajy BPJIO 3aHlIMJblIB II CJIO)l(eH CKJIOn em-Dm nOAPyqja. Y TOM 
nOrJIeAY cy HapOqIITO KapaKTepliCTlIqHH Ha6oplI, KOjH cy npalieHII KJIIIBa)l(OM aKclIjaJIHe 
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en. 8. KapTa CTPYKTYPHIIX ,l.IlIjarpaMa. Map of structural diagrams. KapTa CTPYKTypHbIX ,l.IlIarpaMM. 

nOBpnume. OBe nojaBe ce HapOt.{HTO .n;o6po Mory oCMaTpaTH Ha HJIycTpaTHBHHM H3.n;aHn;HMa 
jyroHcTot.{HO o.n; BJIaCOTHHan;a, y BaHpe.n;HoM .n;eqlHJIey MaHaCTHpHIlIKe peKe. THnOBe H reHe3Y 
Ha60pa OBe 06JIaCTH .n;eTaJbHO je HcnHTao E. I1eTpoBHh (1965), na cy cTpyKType HH>Ker pe.n;a 
OB.n;e H npHKa3aHe npeMa TOM ayTOpy. TepMHHOJIOrHja THnOBa Ha60pa .n;aTa je npeMa A. F. 
Donathu i B. R. Parkeru (1964). 
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CJI. 9. Cluu\a llHTeH3llTeTa paaBoja I<JIllBa)l{a. The map of cleavage development mtensity. 3CI<ll3 llHTeH
CllBHOCTll pa3BllTllH I<JIllBa)l{a. - Ta'lI<aCTll ,l\lljarpaM: I<JIllBa)l{ y Me3030jcI<llM Ce,l\llMeHTllMa aHTlll<JIllHaJIe 
TaJIaM6aca; I<OHTypHll ,l\lljarpaM: I{JIllBa)l{ Y UlI{pllJbl\llMa BJIaCllHCI{Or I{OMIIJIeI{Ca. Point diagram: cleavage 
in Mesozoic sediments of the Talambas anticline; contour diagram: cleavage in schists of the Vlasina complex. 
TO'le'IHaH ,l\llarpaMMa: I{JIllBruK B Me3030ifcl{llM OTJIOmeHllHM aHTlll{JIllHaJIll TaJIaM6ac; I{OHTypHaH ,l\llarpaMMa: 

I{JIllBam B CJIaHl\aM BJIaCllHCKoro KOMIIJIeKca. 
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Y npBOj ¢a:3H, y6Mpalbe BJIaCMHCKllX IlII<pMJbaQa 6MJIO je <pJIeKCMOHO, TaKO ~a cy SS-rmBpmHJIe 
MMaJIe 3Haqaj MeXaHMqKM HajaKTMBHMjMX. Y HaCTaBKY OBe ¢a3e CTBapa ce KJIMBa>fC napaJIeJIaH 
ca aKcMjaJIHOM nOBpllIMHOM Ha60pa, M TO yrJIaBHOM y MeTaaprMJIMTMMa M y llIapHMpMMa Ha6opa. 

,UaJbe Ha6Mpalbe npe~CTaBJba 3aKpMBJbelbe 8-nOBpIlIMHa CMMQalbeM no nOBpllIMHaMa KJIMBIDKa, 
TaKO ~a ~aHallIIbM Ha60pM MMajy KapaKTep ¢JIeKCMOHllX Ha60pa npe06JIMKOBaHllX CMllQalbeM 
MJIM qMCTMX naCMBHMX Ha60pa, Kao M KBa3M-<pJIeKCMoHMX Ha60pa. BehMHa OBnx Ha60pa, Ha
POqHTO y no~pyqjHMa BPJIO HHTeH3HBHor cMHQalba no nOBpllIHHaMa KJIHBama, HMa BpJIO BMCOK 
HH~eKc Ha6Hpalba (3-5), CKOPO je H30KJIHHOr THna, yrJIaCTa je H BPJIO pa3ByqeHa (CJI. 10). 

YHYTap MHKPOJIHTOHa <pOJIHjaQHja je 06HqHO napaJIeJIHa ca CJIojeBMTollIhy, M CHrMOM~aJIHO 
je H3BHjeHa KpeTaIbHMa lIO lIOBpllIHHaMa KJIHBama. H3Y3eTaK npe~CTaBJbajy npe~eJIH llIapHMpa, 
HapOqHTO y no~pyqjHMa BPJIO HHTeH3HBHor pa3Boja KJIHBama. Y IbHMa ce pa3BMja HOBa ¢OJIM
jaQHja napaJIeJIHa ca KJIHBIDKOM, no~ yrJIOM npeMa 06HqHO ~06po BM~JbHBOM JIHTamy napaJIeJI
HOM ca S8. Y TaKBHM no~pyqjMMa je nOTpe6HO namJbHBMje npoyqaBalbe M3~aHaKa ~a 6M ce 
pa3JIHKOBaO KJIHBam O~ CJIojeBHTOCTH. HHTeH3HBHOCT KpeTalba no nOBpllIMHaMa KJIMBama 
~OBO~H MeCTHMHqHO ~O TpaHcn03HQHje CJIojeBHToCTH, Koja qHHH peKOHCTpYKQHjy Dm-kro 
aHBeJIOne Ha60pa BPJIO TeIliKOM, na ~eJIOM M HeMoryhHOM. 

KnHBam aKCHjaJIHe nOBpllIHHe HMje no~je~HaKO pa3BHjeH Ha qMTaBOMMcnHTHBaHoMno~pyqjy. 
HajHHTeH3HBHHjH je Ha ceBepHOM ~eJIy qeMepHHqKOr aHTHKJIHHopHjYMa, Ha no~pyqjy lIJIa
HHHe JaCTpenQa H ceJIa MaHaCTMpHIliTa (CJI. 9). JymHHje o~ OBe JIOKaJIHOCTH lberOB, HHaqe 
BeOMa MHTeH3HBHH, pa3Boj MaCKHpaH je ~eJIMMHqHO peKpMCTaJIH3aQMjOM y3 CTBapalbe HOBe 
<pOJIHjaQHje napaJIeJIHe ca KJIHBamOM. 

KJIHBam aKcHjaJIHe nOBpllIHHe CTBapaH je y BHllIe ¢a3a, TaKO ~a je TOKOM CJIOmeHllX peBepCHllX 
KpeTalba 6HO ~eJIMMMqHO M Ha6paH. Je~HY O~ HajMJIal)Hx <pa3a lberOBor pa3Boja 06eJIemaBa 
nojaBa <PJIeKcypHor KJIHBama. OBaj KJIHBam MMa 6JIar n~, pa3BHjeH je npeTemHO y 30HH 
6JIHCKOj qeny HaBJIaKe TYM6e, H npeTemHO nOKa3yje peBepcaH KapaKTep KpeTalba. 3anameH 
je y CBOM KapaKTepMCTHqHOM 06JIHKY, lI03HaTOM H H3 CTeHa AOlber KOMlIJIeKCa (M. ,UHMHTPM
jeBMh H H . .upaKYJIHh, 1958) H Y BJIaCHHCKoM KOMnJIeKCY M y ?Op~OBHqKOj cepHjM. KaKO 
H3rJIe~a npeMa BPJIO HHCTPYKTHBHOM npO¢HJIY rpa~CKe peKe, nocTOjH BHllIe CMCTeMa nOBp
IlIHHa <PJIeKCYPHor KJIHBama ca 6JIHCKOM npOCTopHOM opHjeHTaQHjoM. 

TBopeBHHe OPAOBOQHjYMa? Koje cy MeXaHHqKH AOCTa CJIHtIHe BJIaCMHCKMM IlIKpHJbQHMa 
lIoKa3yjy H MHore CTpYKTYpHe aHaJIOrHje. Ha60pM cy y IbHMa yrJIaCTH, BeJIHKOr HH~eKca,na
CMBHH no KMHeMaTHQH, a KJIHBIDK aKcHjaJIHe nOBpllIMHe je yrJIaBHOM BPJIO ~06po pa3BMjeH. 
3aHHMJbHBO je ~a y npo<pHJIy rpaACKe (KaJIHCKe) peKe nOKa3yjy TPHKJIHHHqaH CKJIOn, ca 
nOJIOBMMa cTapHje JIHHeaQHje pacnopel)eHHM 6JIHCKO MaJIOM Kpyry qHja ce oca He nOKJIarra 
ca ~-OCOM CJIojeBHToCTH H KJIHBama. OBa CMMeTpHja ce Mome 06jacHHTM reHe30M CKJIOna y3 
HCTOBpeMeHY pOTaQHjy OKO HeKe eKCTepHe oce. 

3. CYBOllJIAHHHCKA ME3030JCKA 30HA 

I10APyqje TaJIaM6aca H CTpeJIQa npHna~a HCTOj TeKToHcKoj jeAHHHQM Kao M CYEa I1JIaHHHa, 
na CMO ra oBAe M3BOjHJIH Kao CYBOnJIaHMHcKY 30HY. OHa je pace~OM MyprOBllQe nO~eJbeHa 
Ha ~Ba ~eJIa. To cy: 

a) aHTHKJIHHaJIa TaJIaM6aca ca CHHKJIHHaJIOM PajHe peKe 
6) MOHOKJIHHaJIa KaJIeTa H rYCTor pTa. 

a) AHTHKJlHHaJla TaJlaM6aca 

OBa aHTHKJIHHaJIa je H3rpal)eHa o~ Me3030jcKHx (cpe~lboTpMjacKnx ~o ~olboKpe.wmx) ce~
MeHaTa, Mel)y KojHMa noce6Ho MeCTO 3aY3HMa THTOHCKM <pJIMIli. 

53 



Oca OBOr 06mu<a TOHe 6JIaro npeMa CC3 y3 H3BeCHY YH~yJIaQHjy; y HajBelieM ~eny aHTHKJIH
HaJIe eneMeHTH na~a cy joj npH6mnKHo 342/14. illapHHp ce HaJIa3H 6JIH3Y jyr03ana~Hor 060~a 
no~pyqja aHTHKJIHHaJIe, lIlTO je nOCJIe~HQa ~enOM lbeHe aCHMeTpHqHOCTH, a ~enOM KpeTalba 
no peBepCHHM pace~HMa KOjH je ca J3 OrpaHHqaBajy. )l.Y>K OBHX ~HCJIOKaQHja cy ~OBe~eHH 
y HeHOpMaJIHe O~Hoce ce~HMeHTH cTapHjer naJIe030HKa npeMa THTOHCKHM KpeqlbaQHMa, a 
OBH cy HaByqeHH Ha TllTOHCKll CPJIlllIl. MaKo ~>K nOCJIe~lbe ~llCJIOKan;llje, Koja je HapOqllTO 
yn~JI,HBa Ha illTHnlIleHoM KaMeHY H Pa~OCllHY, KOHTaKTHpajy CHHXpOHe TBopeBHHe, OHa 
je BeOMa 3HaqajHa, jep cy no lbOj H3Be~eHe Ha nOBplIlllHY ByqeHe nJIace CTapHjllX CTeHa (YK
JI,yqyjyliH H BJIaCHHCKll KOMnJIeKC). OBa ,n;llCJIOKaQHja yje~Ho MaCKllpa H npB06llTHe O~Hoce 
H3Meljy <PaQHjaJIHO caCBHM pa3JIHqllTllX TllTOHCKllX TBopeBHHa. 

CeBepOHCTOqHO KPHJIO aHTHKJIHHaJIe TaJIaM6aca llMa penaTllBHO 6JIar H MHpaH na~ (47/32). 
AHTHKJIHHaJIa je pa3JIOMJI,eHa 6pOjHHM nOnpeqHHM pa3JIOMllMa. )l.y>K lIlapHHpa 3ana>KeHO je, 
TaKolje, nOCTojalbe pace~a npalieHllX BYJIKaHCKHM nojaBaMa, aJIll je H3HOC KpeTalba no OBHM 
pace,n;HMa HeMorylie OQeHHTH. 3Haqaj OBllX KpeTalba MO>Ke 6llTH BeliH Hero lIlTO je TO Ha KapTll 
HHTepnpeTHpaHO. 

CeBepOHCTOqHO O~ aHTHKJIHHaJIe TaJIaM6aca HaJIa3H ce HenoTnYHo OqYBaHa CHHKJIHHaJIa 
PajHe peKe. OHa je H3rpaljeHa O~ nOCT<pJIHlIlHHX JIanopaQa, a caqyBaHo joj je J3 KPHJIO H ~eo 
je3rpa; OCTaJIH ~eJIOBH cy ,n;HCJIOKOBaHH pace,n;OM MyprOBHQe. 

MaKo OBH Ha60pH He nOKa3yjy HHKaKBa H3pa3HTHja ceKyH~apHa 3aTaJIaCalba, HHTH HMajy 
BeJIHKH HH~eKC Ha6Hpalba, y lbHMa je ~06po pa3BHjeH KJIHBa>K. )l.HjarpaM KJIHBa>Ka (CJI. 9) 
nOKa3yje ~a OH HMa BeOMa pa3JIHqHTe eJIeMeHTe na~a, HaKO nocTojH je~aH cJIa60 H3pa>KeH 
MaKcHMYM ca na~OM 235/65. OBaKo paCHnalbe nOJIOBa Ha CHHOnTHqKOM ,n;HjarpaMY je y OlIlTPOj 
~HcxapMoHHjH ca npaBHJIHOlIlliy pa3Boja KJIHBa>Ka y noje~HHaqHO nOCMaTpaHHM Dm-no~pyq
JHMa. Y3poKe Tpe6a, BepoBaTHo, Tpa>KHTH y nOJIH<pa3HoCTH KJIHBa>Ka; OH je CTBapaH y HeKO
JIHKO cYKQecHBHHx <pa3a HaBJIaqelba H palIllielba Ha60pa TaJIaM6aca H PajHe peKe, TaKO ~a 
je y CBaKOj O~ OBHX <pa3a o~rOBapao CHMeTpHjH 06JIHKa. O~peljeHe ~OKa3e 3a OBY xHnOTe3Y 
~ajy H3~aHQH y nOTOKY H3Ha~ PaKOBor )l.OJIa, Ha KojHMa je npHMelieHO ,n;a je KJIHBa>K y6paH 
3aje,n;HO ca CJIojeBHTomliy, H TO BPJIO HHTeH3HBHO. 

b) MOHOKJlHHaJla KaJleTa H rYCTor pTa 

OBO no~pyqje je O~ Ha60pa TaJIaM6aca H PajHe peKe o~BojeHo pace~OM MyproBun;e. To je 
HHTepMHTeHTHH perHOHaJIHH pace~. HajMJIalje <pa3e lberOBor ~eJIOBalba MJIalje cy o~ roplber 
OJIHrOQeHa H CTBapalba aH~e3HTa. Ha no~pyqjy JIHCTa HeMa no~aTaKa 3a peKoHcTpYKn;Hjy 
KpeTalba no OBOM pace~y, aJIH je CM KPHJIO crrylIlTeHo. 

CaMa MOHOKJIHHaJIa KaJIeTa H rYCTor pTa cacTOjH ce O~ ~OlbOKpe~HllX KpeqlbaKa ca cpe~lbHM 
na,n;OM 65/50, H rOplbOOJIHrOn;eHcKllX MOJIaCHllX Ce~HMeHaTa ca na~OM OKO 56/24. OBaKBH o~
HOCH na,n;OBa nOKa3yjy ~a cy rrpeHeoreHe TeH~eHn;Hje KpeTalba 6JIOKa HMaJIe CBOj HaCTaBaK y 
HCTOM CMHcny H TOKOM HeoreHa. 

C1I. 10. THIlOBli Ha60pa y B1IaClIHCKOM KOMII1IeKCY. Fault types in the Vlasina complex. TlIIIbI CK1Ia,J:lOK B 
B1IaCHHCKOM KOMII1IeKce. - A. MaHaCTIlpllIIIKa peKa, IIa,J:l IIOBpillIlHe IIpoq:1lI1Ia 160/45; IIa,J:l aKcIlja1lHIlx IIO
BpillHHa Ha60pa 270/44. Manastiriska river, dip of profile surface 160{45; dip of axial surfaces 270{44. Ma
HaCTHpHIIIKa peKa, IIa,l:leHIle IIoBepxHocTIl IIpOcPHJUl 160{45; IIa,J:leHIfe aKCIlanbHblX paBHIlH 270/44. - B. E1Iaro 
,J:lOCKop,J:laHTHe >KIll\e MeTa6a3HTa, ca,J:la X1IOPIlTCKIlX illKpIlJbal\a (Ta'lKaCTo) y X1IOpHT-CepHl\IlTCKHM illKPIlJb
l\lIMa (MaHaCTHpIlillKa peKa). Gently discordant veins of metabasites, now chlorite schists (dotted) in chlo
rite-sericite schists (Manastiriska river). HeCK01lbKO ,J:llICKOp,J:laHTHble >K1I1IbI MeTa6a3lITa, TeIIepb X1IOPIlTOBbIX 
C1IaHlleB (TO'le'IHOe) B X1IOpIlT-cepItl\IlToBbIM C1IaHl\eM (MaHaCTIlpIlIIIKa peKa). - C. Ha60pIl ,J:lecPopMllcaHli 
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2 dm· 
I 

CMHl~albeM no KJIIIBruKY, na,Q nOBpIlIIIHe 1I3gaHKa 130 {45. TIYT BJIaCOTIIHl~e-CBolje, CeJIo MaBaCTlIpHiliTe. 
Folds deformed by slip along cleavage; dip outcrop surface 130/45. Vlasotince-Svodje road, Manastiriste 
village. CKJIagKH ge<popMHpoBaHHble CKOJIbmeHHeM no KJIHBamy, nageHHe paBHHHH o6Hamemm 130{45. 
,Uopora BJIaCOTIIHQe-CBogbe, gepeBHH MaHaCTlIpHiliTe. 
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nPErflEA MIIIHEPAflHIIIX CIIIPOBIIIHA 

Ha TepelIHMa JIHCTa BJIaCOTHlIQe nocTojH BeJIHKH 6poj nojaBa MHHepaJIHHX CHpOBHHa, Ha 
KojHMa ce qeCTO 3anamajy OCTaQH CTapHX py,n;apCKHX pa,n;OBa. HajBamHHje nojaBe MHlIepaJIHHX 
CHpOBHHa lIa OBOM no,n;pyqjy cy cJIe,n;ehe: 

MarHeTHT 

JaBJba ce ynpcKaH y CTelIaMa BJIaCHlICKOr KOMIIJIeKCa, H TO npeTemHO y HCTOqlIHM H QeHTpaJI
HHM ,n;eJIOBHMa JIHCTa. Mome ce relIepaJIHO pehH ,n;a cy nojaBe MarHeTHTa Be3aHe 3a XJIOpHTCKe 
.IlIKpHJbQe MaCHBHOr H3rJIe,n;a, Ma,n;a HHje peTKa nojaBa lbHXOBOr jaBJbalba H y ,n;pyrHM THnOBH
Ma 3eJIeHHX IlIKpHJbaQa. MarHeTHTCKe 30He y CTeHaMa BJIaCHHCKOr KOMnJIeKCa Haj60Jbe ce Mory 
npaTHTH no MHoro6pojHHM CTapHM pa,n;OBHMa. TaKO ,n;aHac nocTojH qHTaB CnJIeT pOBHHa H KaHa
JIa KojHMa je ,n;OBoljeHa Bo,n;a 3a HcnHpalbe py,n;e OKO KJIHcype, UpHe TpaBe, ceJIa rpa,n;CKO, 
HT,n;. 3a BpeMe TypaKa MarHeTHTCKa py,n;a je npepaljHBaHa y Henocpe,n;Hoj 6JIH3HHH MeCTa 
r,n;e je OTKonaBaHa H HcnHpaHa, na ce ,n;aHac cpehy MHora IlIJbaqHIIITa (rOJIeMa peKa ceBeplIo 
o,n; MaqKaTHQe, OKO KJIHcype, H ,n;ym CKOPO qHTaBOr roplber H cpe,n;lber TOKa peKe BJIaCHHe) 
H CaMOKOBH (UpHa TpaBa, rpa,n;CKO, ,n;OJIHHa qeMepHHQe, OKO 3aceOKa K03apHHQe HT,n;.). 

MarHeTHT ce HajqellIhe jaBJba y BH,ll;y ,n;o6po pa3BHjeHHX KpHCTaJIa OKTae,n;apCKor, pelje xeK
cae,n;apCKor xa6Hryca. BeJIHqHHa KpHCTaJIa jaKo BapHpa H Kpehe ce o,n; ,n;eCeTHX ,n;eJIOBa mm 
,n;o 5 mm. IIopeKJIo MarHeTHTa y 3eJIeHHM llIKpHJbQHMa HHje jacHo H nope,n; cneQHjaJIHCTHqKHX 
HCTpamHBalba ()l{. BopljeBHh, 1952). C 063HPOM ,n;a cy npHJIHKOM neTpOJIOIliKor HcnHTHBalba 
IlIKpHJbaQa KOlICTaTOBaHH OKTae,n;apCKH KpHCTaJIH MarlIeTHTa H y 6HBllIHM ce,n;HMeHTHMa H y 
MeTa,n;Hja6a3HMa, HHje jacHo ,n;a JIH cy ce,n;HMeHTHor nOpeKJIa HJIH cy Be3aHH 3a MarMaTcKJ 
<Pa3Y. IIocTojH MoryhHoCT ,n;a cy MarHeTHTH Be3aHH 3a o6e cpa3e, aJIH je TO 360r perHOHaJIHOr 
MeTaMOP<PH3Ma ,n;aHac HeMoryhe pa3JIHKOBaTH. 

Y HOBHje BpeMe HHTeH3HBHO ce BpllIH eKCllJIOaTaQHja IlIJbaqHIlITa (Py,n;apcKo npe,n;Y3ehe 
"rpOT" H3 Bpalba), jep IlIJbaKa ca,n;pmH 50% rBomlja. 

A30eCT 

JaBJba ce Ha JIeBoj 06aJIH qeMepHHQe y aTapy 3aceOKa BeJbKoBQH. IIojaBe cy Be3aHe 3a cepneH
THHHTe IIpoqoBaJIQa . .uymHHa BJIaKHa a36eCTa MeCTHMHqHO H3HOCH H ,n;o 5 em, aJIH cy 
pe3epBe MHHHMaJIlIe. 

TaJIK 

IIojaBe TaJIKa Be3aHe cy 3a cepneHTHHHTe IIpoqoBaJIQa H jymlIo o,n; ceJIa MJIaqHIlITa 
(EOpOBHK). JaBJbajy ce y BH,n;y MalbHX lIenpaBHJIHHX HJIH H3,n;ymeHHx Maca Be3aHHX 3a pyn
Type y cepneHTHHHTHa. IIo 3. MaKcHMoBHhy (1962) nOpeKJIO TaJIKIlIHCTa je Be3alIO ca XH,n;pO
TepMaJIHHM paCTBopHMa, KOjH cy y 06JIaCTH MaqKaTHQe ,n;OBeJIH ,n;o CYJI<pH,n;He MHHepaJIH3aQHje. 

rpacPHT 

JaBJba y ,n;OlbOj cepHjH cTapHjer naJIe030HKa y BH,n;y npOCJIojaKa (pelje H CJIojeBa) H Henpa
BHJIHHX rHe3,n;a (36or TeKTOHCKHX nOKpeTa). HajBehe nojaBe cy OKO CBolja, 3aTHM OKO JIy
KaqeBe MaxaJIe, y ,n;OJIHHH JaHIlITHQe H y roplbeM TOKY KaJIHCKe peKe. MellITaHH ra JIOKaJI
lIO eKCnJIOaTHIlIY 3a cBoje nOTpe6e. 
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CJI. 11. IlperJIe,[lHa KapTa rrojaBa MHHepaJIHHX CHpoBHHa. Generalized map of mineral occurrences. 0630pHaH 
KapTa rrpoHBJIeHHR MHHepaJIbHOrO ChlpbH. 

1. Pb, Zn - OJIOBO H ~HHK. Lead and zinc. CBHHe~ H ~HHK. - 2. Fe - MarHeTHT. Magnetite. MarHeTHT. 
- 3. Mo - MOJIH6,[1eH. Molybdenum. MOJIH6geH. - 4. gr - rpaqmT, Graphite. rpa<i>HT. - 5. az ~ 
a36eCT. Asbestos. Ac6ecT. - 6. tk - TaJIK. Talc. TaJIbK, - 7. Urn - MpKH yraJh. Brown coal. EypbIR yrollb. 
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OJIOBO, ~RHK R MOJIR6~eH 

PY~He nojaBe OBHX MeTaJIa Ha TepeHHMa JIHCTa Be3aHe cy 3a MarMaTCKY cpa3y Koja je ~a
JIa ~aQHTe, O~HOCHO (y Malboj MepH) aH~e3HTe. rpaHO~HOpHTCKe CTeHe Ha no~pyqjy Cyp
~yJIHQe HHCY ~OHeJIe HHKaKBO opy~lbelbe, 6ap He npH ~aHaUllboj 6a3H ep03HOHor HHBoa 
(M. HJIHh, B. MHJIOBaHOBHh, 1953-54). 

OJIOBO-QHHKoBa opy~lbelba jaBJbajy ce Y QeHTpaJIHOM ~eJIy HcnHTHBaHe 06JIaCTH Kao HaCTaBaK 
BeJIHKe MeTaJIOreHeTCKe IIPOBHHQHje BecHe Ko6HJIe, 3aTHM y MHoro Malboj MepH H HCTOqHO 
o~ BJIaCHHCKor je3epa. IIpBa 30Ha je MHoro Beha H y lbOj ce jaBJba BeJIHI<H 6poj IIojaBa 
Pb-Zn. 06HqHO cy OJIOBOQHHKOBe py~e npaheHe 3JIaTOHOCHHM IIHpHTHMa. HeUlTo Behe nojaBe 
y KojHMa cy BpUleHH HCTpamHH pa~OBH HaJIa3e ce OKO l(pBeHor Bpera (HCTOqHO o~ IIpe~ejaHa) 
H OKO ceJIa Bpo~a y ~OJIHHH BJIaCHHe. 

Ha IIOTe3Y KJIHcypa - IIpecJIan y pace~HHM 30HaMa jaBJbajy ce Malbe Mace ~aQHTo-aH~e3HTa 
Koje cy IIpaheHe CyJICPH~HOM MHHepaJIH3aQHjoM (Pb, Zn H nHpHTOM). 

MOJIH6~eHCKa pY~Ha TeJIa H nojaBe YBeK ce jaBJbajy y BH~y TaHI{HX 3anylbeHllx IIYKOTH
Ha, Koje qHHe nyKOTHHCKY Mpemy. BehHHoM ce OBe mHQe H mHJIHQe cacToje O~ TaHKHX 
JIHCTHha MOJIH6~eHHTa, IIHpHTa H KBapQa. JIoKaJIHO OKO OBHX mHQa H mHJIHQa (3aIIYlbeHHX TeH-
3HOHHX nYKOTHHa) nojaBJbyjy ce YCKe HMilperHaQHje. HajBehe MOJIH6~eHCKO opy~lbelbe jaBJba 
ce Ha no~pyqjy ceJIa MaqKaTHQe r~e je ~o 1947. rO~HHe IIocTojaJIa H aKTHBHa eKCIIJIO
aTaQHja. Y IIpoMelbeHHM KpHCTaJIaCTHM UlKpHJbQHMa BJIaCHHCKOr KOMIIJIeKCa H y IIpOIIHJIH
THcaHHM CBeTJIOCHBllM ~aQHTHMa Ha OBOM no~pyqjy jaBJbajy ce o~BojeHa 6pojHa py~Ha TeJIa. To 
cy py~Ha TeJIa Ha raj~apcKoM PH~y, IIonoBoj ~OJIHHH, 3aTHM jymHo O~ peKe rapBaHH
Qe H ~p. Py~Ha TeJIa ce jaBJbajy y ~aQHTHMa, Ha KOHTaKTY ~aQHTa H KpHCTaJIaCTHX 
UlKpHJbaQa II y BeJIHKHM KCeHOJIHTHMa KpllCTaJIaCTHX UlKpHJbaQa y ~aQHTllMa. Y MaqKa
THqKOM peoHy IIocToje ~Be reHepaQHje MllHepaJIH3aQHje. IIpBa CHHXpOHa ca CTBapalbeM 
~aQHTa H Be3aHa je 3a UlKpHJbQe H ~aQHTa. OHa je ~OHeJIa JbYCilaCTH xeMaTHT H IIHpHT 
)J,pyra, rJIaBHa cpa3a, H3BpUleHa je IIOCJIe KOHCOJIIT~aQITje CTapITjHx ~aQHTa IT 3aXBaTITJIa 
je CBe CTeHe OBor peOHa. )J,OHeJIa je rJIaBHIT ~eo MOJIIT6~eHITTa Ha OBOM no~pyqjy. 

IIope~ HaBe~eHITX JIOKaJIHOCTH, OTKpITBeHa cy ~eJIHMHqHO H MHora ~pyra py~Ha TeJIa IT TO; 
rp03HaToBoj )J,OJIHHIT, )J,eMHPOBoj IT MaMYTOBoj ~OJIITHIT. JymHITje, Ha TepeHHMa Cyp~
JIHqKOr rpaHO~HopHTCKor MaCITBa nocTOje IIojaBe MOJIIT6~eHITTa y MacypHqKoj peQIT OKO 
l(pHor Bpxa, )J,y6oKor ~OJIa H ~p. 3aTHM y HCTOqHOM no~pyqjy MaqKaTITQe OKO IIaB
JIOBe ~oJIlme Ii OKO 'BoKaHoBe ~OJIITHe. 

YralL 

Mes030jCKH yrJbeBH jaBJbajy ce Y ~Ba o~BojeHa IIo~pyqja, H TO: JIHjacKHM CTeHaMa JH 
HaCTaBKa CYBOIIJIaHHHCKor~nojaca H y ceHOHCKHM CJIojeBHMa rp~eJIHqKe KJIHcype. 

HajBamHHje nojaBe yrJba y CYBOnJIaHllHCKOM Me3030HKY HaJIa3e ce y jYPCKllM CTeHaMa OKO 
PaKOBor )J,OJIa. Y IIOMeHYTOj JIOKaJIHOCTH y HCTOHMeHOM nOTOKY HaJIa3e ce H CTapH py~apcKH 
HCTpamHH pa~OBH. YraJb PaKOBor )J,OJIa je no~ YTHQajeM QPTOBCKHX aH~e3HTa npeTpneo 
3HaTHe MeTaMOPCPHe npOMeHe. 

IIojaBe MpKor yrJba y rp~eJIHqKoj Kpe~H Be3aHe cy 3a IIOBJIaTHe ~eJIOBe 6a3aJIHe cepHje ce
HOHCKHX ce~HMeHaTa. OKO PenHUlTa, 3aTHM y ceJIY MpTBHQH KOHCTaTOBaHH cy HCTpamHHM 
pa~OBHMa CJIojeBH yrJba ~e6JbHHe H ~o 0,8 m. HCTpamHH pa~OBH cy HailYUlTeHH 3Gor MaJIHX 
pe3epBll yrJba H BeJIllKHX IIO~3eMHHX npHTllcaKa (MpTBHQa H ~p.). 

HeoreHH yrJbeBH jaBJbajy ce OKO ceJIa KpYUleBHQe Ha KpajlbeM ceBepy JIHCTa. OKO nOMeHYTor 
ceJIa, 3aTHM y aTapy ceJIa M. JIoMHHQa (BaH JIHCTa) y nOBJIaTHOM ~eJIy "UlapeHe cepHje" 
HaJIa3H ce je~aH ynbeHH CJIoj ~e6JbHHe 50-70 cm. Pe3epBe yrJba cy BPJIO MaJIe. 
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KaMeR 

Y ,n;OmmH BpJIe, ,n;eJIOM H Y POMaHoBcKoj pe~H eKCllJIOaTHIlIY ce ,n;a~HTH Cyp,n;YJIH~e 3a 

npaBJbellie KO~KH 3a nyTeBe. 113 ,n;a~HTCKOr MaCHBa MOMHHOr KaMeHa eKCllJIOaTHIlIe ce 

llO~HaTH KaMeH 3a rpaQeBHHapCTBO H nyTeBe. 

Y Mallioj MepH IlIHpOM TepeHa (HapOqHTO y ,n;OJIHHH BJIaCHHe H JY>I<He MopaBe) eKCllJIOaTHIlIe 

ce KaMeH 3a JIOKaJIHe llOTpe6e, H TO yrJIaBHOM y XJIOPHTCKHM IlIKpHJb~HMa ca ,n;o6po H3pa)l(eHOM 

1)OJIHjaWfjoM. 
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VlCTOPVlJA CTBAPAtbA TEPEHA 

06JIaCT JIHCTa BJIaCOTHHI.\e H3rpa1)eHa je 0)1; TBOpeBHHa {mja CTapOCT JIemH Y llmpOKOM pac
rrOHY H3Mel)y MJIal)er rrpOTep030HKa H KBapTapa. 360r Tora ce KJbY'1HH )1;Oral)ajH HCTopHje OBor 
TepeHa MOry HHTeprrpeTHpaTH y je)1;HOM BPJIO )1;yrOl\l BpeMeHCKOM rro)1;py'1jy, HaKO 360r He)1;O
CTajalba rrO)1;aTaKa 0 TBopeBHHaMa MHorHX BpeMeHCKHX O)1;eJbaKa '1HTaB HH3 rrHTalba oCTaje 
OTBopeH. 

HajCTapHjH rrO)1;aI.\H cemy )1;0 pmpejcKo-KaM6pHjcKor BpeMeHa. TepeHH JIHCTa BJIaCOTHHI.\e 
rrpe)l;CTaBJbaJIH cy Ta)l;a eyreoCHHKJIHHaJIHH rrpOCTOp, y KOMe cy ce )1;errOHOBaJIH KJIaCTH'1HH 
Ce)l;HMeHTH y3 HHTeH3HBaH rro,n;BO)l;HH 6a3H'1HH BYJIKaHH3aM. OBO cy TBopeBHHe Koje )l;aHaC 
H3)1;BajaMo Kao BJIaCHHCKH KOMrrJIeKC. 3arra)1;HO 0)1; OBor 6aceHa Ta)1;a ce BepOBaTHO Hana3HJIO 
KorrHO je3rpa CprrCKO-MaKe)1;OHCKe MaCe, Koje je Beh )1;OmHBeJIO CBOjy HHBepcHjy. 3a ca)1;a 
ce He Mome ca CHrYPHollihy peKOHCTpYHcaTH H3rJIe,ll; 06JIaCTH HCTO'1HO 0)1; BJIaCOTHHaI.\a y 
TO BpeMe. CY)1;ehH rro rrojaBJbHBalbycTeHa aHaJIOrHHX BJIaCHHCKoM KOMrrJIeKcy rro I.\eJIOM reo
CHHKJIHHanHOM rrojacy HCTO'1He Cp6Hje, rrpHJIHKe cy TaMO TOKOM pmpeja H KaM6pHjYMa 6HJIe 
CJIH'1He Kao y ca)1;allIlboj rJIaBHoj 30HH BJIaCHHCKor KOMrrJIeKca. 

HejacHo je )1;a JIH cy OBaKBe rrpHJIHKe TpajaJIe Kp03 I.\eJIH KaM6pHjYM. O)1;rOBOp Ha OBO rrHTalbe 
)1;aB.e BepOBaTHO )1;aJba MHKporraJIeOHTOJIOlliKa HcrrHTHBalba BJIaCHHCKor KOMrrJIeKCa H ceMH
MeTaMopcpHHX CTaporrane030jcKHX Ce)1;HMeHaTa. Y CBaKOM CJIyqajy, oBaj MJIa)1;H MeTaMOPCPHH 
KOMrrJIeKC 3a ca)1;a CMaTpaMO pHcpejcKo-KaM6pHjcKHM; OH, )1;aKJIe, O)1;rOBapa 6ajKaJIH)1;HMa. 
BJIaCHHCKH KOMrrJIeKC je BHllIe rryTa MeTaMOPCPHcaH. TIpe aJI6HTH3aI.\Hje H perHOHaJIHOr MeTa
MOPCPH3Ma y Ibera cy YTHCHYTa Malba )1;HCKOp)1;aHTHa TeJIa YJITpa6a3HTa, Koja cy )1;aJbe rrpeTp
rreJIa MeTaMOPCPH3aM 3aje)1;HO ca OKOJIHHM Ce)1;HMeHTHMa. To cy )1;aHallIIDH ceprreHTHHHTH TIpo
'1OBaJII.\a Hr. JIorrYllilbe. TIPBH rrporpeCHBHH MeTaMOPCPH3aM BJIaCHHCKor KOMrrJIeKCa je 
perHOHaJIHOr KapaKTepa, H rro CPH3H'1KO-xeMHjcKHM YCJIOBHMa O)1;rOBapa )1;y6JbHM 30HaMa cpa
I.\Hje 3eJIeHHX llIKpHJbaI.\a ("BJIaCHHCKa cpa3a MeTaM0PCPH3Ma"). TOKOM OBor MeTaMopCPH3Ma, 
a )1;eJIOM H rrOCTKHHeMaTCKH, y CTeHaMa BJIaCHHCKor KOMIlJIeKCa CTBapaHH cy rropcpHp06JIaCTH 
an6HTa. OBaj MHHepaJI je, HajBehHM ,ll;eJIOM, HaCTao aKTHBHpaIDeM MaTepHja H3 caMHX OKOJIHHX 
llIKpHJbaI.\a; Moryhe je, HrraK, )1;a je HaTpHja je)1;HHM ,ll;eJIOM YBe)1;eHa H crrOJba. OB,ll;e ce, O'1H
rJIe)1;HO, rrOCTaBJba HCTO rrHTalbe Kao H KO,ll; CBHX an6HTCKHX CTeHa cpaI.\Hje 3eJIeHHX llIKpHJbaI.\a, 
ca HCTHM TeOpeTCKHM MoryhHOCTHMa O)1;rOBopa. TOKOM OBe cpa3e cy perHOHaJIHO MeTaMOPCPH
caHa H JIemHllITa MHHepana rBoml)a, Be3aHa 3a 6a3H'1He MarMaTHTe . 

.upyra cpa3a rrporpeCHBHor MeTaMOPCPH3Ma HHje H3pameHa perHOHaJIHO, Hero je Be3aHa 3a YTHC
KHBaIDe rrJIYTOHHTa BJIajHe. HaJIa3aK KaM6pHjcKe MHKpocpJIOpe y BJIaCHHCKHM llIKpHJbI.\HMa 
H arrCOJIYTHa CTapOCT 6aTOJIHTa BJIajHe O,ll; 450 MHJIHOHa rO)1;HHa cymaBajy )1;06a 36HBalba 06e 
OBe cpa3e rrporpeCHBHor MeTaMOPCPH3Ma Ha je)1;HO YCKO BpeMeHCKO rrO)1;pY'1je. CMaTpaMO Haj
BepcmaTHHjHM ,ll;a 06e OBe cpa3e rrpHna)1;ajy 3aBpllIeTKY 6ajKaJICKe oporeHe3e. 

TIaJIe030jcKH Ce)1;HMeHTH MJIal)H O,ll; KaM6pHjYMa rr03HaTH cy Ha OBOM TepeHY CaMO y reOCHH
KJIHHattHoM rrojacy HCTO'1He Cp6Hje. 0P,ll;OBHI.\HjYMY BepOBaTHO rrpHrra)1;a cepHja CHTH03PHFIX 
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i<J1aCTlITa ca KOHCC,n;HMCHTaQHOHHM HHHQHjaJIHHM 6a3HTHMa, y KOjOj 3a ca,n;a HHCY Haljcmr 

HHKaKBH OpraHCKH OCTaQH. HH CHJIypCKH CC,n;HMCHTH HHCY naJICOHTOJIOlliKH ,n;OKYMCHTOBallH; 

TBOpCBHHaMa OBC CTapOCTH CMaTpaMO 6ap HCKC ,n;CJIOBC CCPHjC CBol)a, a BcpOBaTHO H JIH,n;HTC 

KOjH CC Ha HCKOJIHKO I{Ba,n;paTHHX MCTapa jaBJhajy y3 ,n;CBOHCKH <pJIHIll Y KaJIaHcKoj PCQH H 

HCTOqHO o,n; UpTOBa (360r MaJIHX ,n;HMCH3Hja OBC CTCHC HHCY Ha KapTH H3,n;BOjCHC). KpCqlbaQH 

EapHoca JIC)Ke Y no,n;HHH <pJIHIIIHHX ce,n;HMeHaTa cpe,n;lber H roplbcr ,n;eBoHa, na llX cMaTpaMo 

cTapHjc,n;cBOHCKHM. HajMJIal)c OTKPHBCHC naJIC030jcKc TBOPCBHHC no,n;pyqja npc,n;CTaBJha ,n;c

BOHCKH <pJIHIll. Ha Taj HaqHH CTapHjH II CpC,n;IbH naJIC030HK OBC 06JIaCTlI rpa,n;H MeraceKBCHQY 

Koja HC 3aXTCBa ,n;HCKOHTHHYHTCT Y CC,n;HMCHTaQHjH. aHa noqHIbC BcpOBaTHO nJIHTKOBO,n;HHM 

TBOpCBHHaMa Op,n;OBHQHjYMa, na CC npCKO ,n;y60KOBO,n;HHjHX CHJIypCKHX CJIojcBa ca pa,n;HOJIa

pHTHMa HaCTaBJha Y KpCqlbaKe onJIHliaJIor Mopa, y3 nOHOBHO npo,n;y6JhHBalbe npH CTBapalbY 

<pJIHIIIHOr 6aCCHa. BC3a H3MCl)y PCBcpCHor H3,n;H3alba 30HC cnHpalba H <pJIHIIIHHX 6aCCHa, 

YCTaHOBJhCHa Ha MHoro MCCTa, YKa3yje Ha MoryliHocT KpCTalba no ,n;y6HHCKHM pacc,n;HMa 060,n;a 

CpnCKO-MaKc,n;OHCKC Macc jOlli y ,n;06a ,n;cnOHOBalba ,n;CBOHCKor <pJIHIlla. 

TBOPCBHHC MJIal)er naJle030HKa HHCY OTKpHBCHC. 

HajCTapHjc MC3030jCKC CC,n;HMCHTC BH,n;JhHBC Ha TCPCHY JIHCTa npc,n;CTaBJhajy KpCqlbaQH aHlf-

3HjcKor KaTa. TIOCJIC IbHXOBC CC,n;HMCHTaQHjc HacTajc npCKH,n; y TaJIO)KCIbY, na CC,n;HMCHTaQHja 

nOHOBO nOqHIbC TpaHcrpCCHBHHM TIJIHTKOBO,n;HHM KJIaCTHTHMa JIHjaca, KOjH HOCC yraJh. MaKO 

naJICOHTOJIOIIIKHX ,n;OKa3a HCMa, CMaTpaMO ,n;a jc CC,n;HMCHTaQHja TpajaJIa HcnpCKH,n;HO Kp03 

,n;orcp, OKC<p0P,n; H KHMCPHI,I, y3 TIOCTCneHO npo,n;y6JhHBalbe OHor ,n;CJIa 6accHa KOjH CC HaJIa3HO 

,n;aJhc o,n; KonHa. Y OBOM nepHO,n;y nocTaje H3,n;H3albe 6JIOKOBa BJIaCHHCKHX IllKpHJhaQa H naJICO-

30jCKHX CTCHa CBC HHTCH3HBHHje, ,n;a 6H My aKTHBHOCT nOCTHrJIa BpJIO BCJIHKH 3Haqaj y roplbCM 

MaJIMy. Ta,n;a cy ,n;y6HHCKH HHTepMHTCHTHH pa3JIOMH, KOjH OrpaHHqaBajy KOp,n;HJhCPY npeMa 

JIa6HJIHOM no,n;pyqjy, 6HJIH BPJIO aKTHBHH, ca TCH,n;CHQHjOM pCBepCHor KpeTalba. ITo,n;pyqjc 

Hcno,n; Kop,n;HJhCpe ,n;H<pCpCHQHpaHO jc Ha nJIHTKOBO,n;HH nojac npB06HTHe aKYMYJIaQHjc npo,n;y

KaTa pa3apalba KonHa H ce,n;HMCHTaQHjc cnpy,n;HHX KpCqlbaKa, H pCJIaTHBHO ,n;y60KOBO,n;HH <pJIHIll

HH nojac. Ca Kop,n;HJhepa cy TOKOM TaJIO)Kelba <pJIHIlla cnpaHe orpOMHC KOJIHqHHC ll-IaTCpHjaJIa: 

aKO CC Y3MC Y 063HP caMO <pJIHIU aHTHKJIJIHaJIC TaJIaM6aca H aKO ce 3aHCMapH KOMnaKQHja 

npH ,n;HjarcHc3H ce,n;HMCHaTa, no je,n;HOM ,n;y)KHOM KHJIOMCTPY <PPOHTa Kop,n;HJhepe YBc,n;eHO 

jc y <pJIHIIIHH 6accH OKO 10 km3 CC,n;HMcHTHor MaTepHjaJIa. TIOlliTO jc <pJIHIIIHH 6accH 6HO MHoro 

lUHpH Hcro lUTO jc OB,n;e ypaqYHaTH nojac lUHpHHC OKO 7 km, o"Ba KOJIHqHHa je MOpaJIa 6HTH 

jOlli ,n;aJICKO Bclia, H npelVIalUaTH H3HOC o,n; 25km3/km1 <ppoHTa KOp,n;HJhCpC. aBC cneKYJIaQHjc 

YKa3yjy Ha 3Haqaj PCBCPCHHX KpCTalba Kop,n;HJhepe TOKOM CC,n;HMCHTaQHjc <pJIHlUa, a THMC 

H Ha H3pa3HTY ,n;yroTpajHocT reHe3C HaBJIaKa TYM6c H TerolUHHQC. 

TOKOM ,n;OIbC Kpe,n;e CC,n;HMcHTaQHoHH PC)KHM ce Y OBOM 6accHY cMHpyje, a cnHpalbc KOp,n;HJhCPC 

nocTaje ,n;aJICKO MalbC HHTeH3HBHO (cy,n;eliH no npeCTaHKy ,n;ejcTBa McxaHH3Ma MyTHHx TOKoBa, 

THny CC,n;HMcHTaQHjc H BpCTH Cc,n;HMCHaTa). EaccH je TOKOM OTpHBa jOlU YBCK peJIaTHBHO ,n;y-

60KoBo,n;aH, ,n;OK y 6apCMY ,n;OJIa3H ,n;o onJIHliaBalba H TaJIO)KC CC nccy,n;O-OOJIHTCKH KpCqlbaQH. 

3a HHTcpnpCTaQHjy ,n;aJhe Me3030jcKC HCTopHje rCOCHHKJIHHaJIHOr nojaca HCTOqHC Cp6Hjc 

HeMa no,n;aTaKa, jep npBH CC,n;HMCHTH MJIal)H o,n; 6apCMa npHna,n;ajy roplbCM OJIHrOQCHY. 

TOKOM naJIC030HKa H HajBclier ,n;CJIa Me3030HKa 06JIaCT pa3Boja BJIaCHHCKor KOMnJICKCa CC 

,n;H<pcpeHQHjaJIHO H3,n;H3aJIa, cy,n;eliH no qHIbCHHQH ,n;a y Iboj HCMa HHKaKBHX CC,n;HMCHaTa TC 

CTapOCTH. Y OBO ,n;06a na,n;a H HHTCH3HBHO, npCTC)KHO JIOHrHTy,n;HHaJIHO H ,n;HjarOHaJIHO pa3-

JIaMalbe 06JIaCTH, y3 ,n;p06Jhclbe H JIOKaJIHY PCTPOMOP<P03Y KpHCTaJIaCTHX IllKpHJhaQa. OBH 

nOKpeTH cy HapOqHTO 3HaqajHH y3 30HY BPBH K06HJIC, r,n;c 06HaBJhalbC KpCTalba no OBOj cTapoj 

,n;HCJIOKaQHjH ,n;OBO,n;H,n;O CTBapalba BpJIO lUHPOKC 30HC ,n;Hja<pTopHTa. rJIaBHH ,n;CO OBHX nOKpCTa 

o,n;Hrpao cc npc ceHOHa, jep ce,n;HMCHTH OBC CTapOCTH ca,n;p)KC BaJIYTKC ,n;Hja<pTopHTa. 

TCK ceHOHCKa TpaHcrpecHja npeKpHBa H3BeCTaH ,n;co no,n;pyqja, OCTaBJhajyliH CBOjC CC,n;HMCHTC 

Y OKOJIHHH rp,n;CJIHQC. To cy nJIHTKOBO,n;HH (y CPC,n;IbCM KaMnaHYHYMcPCHO-.n;y60KOBO,n;HH) 

CC,n;HMCHTH KOjH HOCC yraJh, a 3aBpIllaBajy cc MaCTpHXTCKHM nJIHTKOBO,n;HHM TBopCBHHaMa. 
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I1o}J;PYtIje pa3Boja CeHOHCKHX Ce}J;HMeHaTa CBaKaKO je 6HJIO Behe O}J; }J;aHaIll1ber, aJIH HeMa }J;0-

BOJbHO rrO}J;aTaKa 3a lberOBY peKOHCTpYKQHjy. rp}J;eJIHtIKH CeHOHCKH Ce}J;HMeHTH cy CatIYBaHH 
y rro}J;PYtIjy jymHoMopaBCKOr CHHKJIHHopHjYMa, IllTO rroKa3yje }J;a je ¢OpMHpalbe KpyrrHHx 
Ha60pHHX 06JIHKa BJIaCHHCKOr KpHCTaJIHHa 6HJIO 06HaBJbaHO H rrOCJIe ceHOHa. To cy CBaKaKO 
CaMO CJIa6H rroKpeTH rrOHaBJbalba KpeTalba KOHTpOJIHCaHH Beh CTBopeHHM, CTapHjHM 06JIHQHMa, 
KaKBH cy 3arrameHH H 3arra}J;HHje y 06JIaCTH OKO JIeQa. 

TOKOM aJIrrCKOr QHKJIyca YTHCHYT je Y BJIaCHHCKe IlIKpHJbQe CYP}J;YJIHtIKH rpaHo}J;HopHTCKH 
MaCHB. CJIHtIHOCT CTpYKType H xeMH3Ma OBor rpaHO}J;HopHTa H e¢y3HBHHx, O}J;HOCHO Cy6BYJI
KaHCKHX CTeHa lberOBe OKOJIHHe, YKa3yje Ha IbHXOBY reHeTCKY Be3y. I1pOCTOPHH O}J;HOCH 
OBHX CTeHa nOKa3yjy }J;aJbe }J;a je YTHCKHBalbe rpaHO}J;HopHTa 6HJIO npaheHo HHTeH3HBHHM 
H3}J;H3albeM nO}J;pytIja, Koje ce 3anama H y CKJIOny IlIKpHJbaQa OKOJIHHe nJIYTOHa. 

TOKOM MJIal)er naneoreHa je CHamHO pa3JIaMalbe KpHCTaJIaCTOr nO}J;PYtIja npaheHo HHTep
Me}J;HjapHHM BYJIKaHH3MOM, KOjH je }J;OHeo MHor06pojHe nojaBe MeTaJIa (npe CBera Ph, Zn 
HMo). Taj BYJIKaHH3aM je 6HO aKTHBaH CBe }J;o KBapTapa. 

I1pe YTHcKHBalba MHor06pojHHX Cy6BYJIKaHCKHX TeJIa }J;aQHTcKO-aH}J;e3HTcKHX CTeHa y nO}J;pytIjy 
TYM6e H TanaM6aca na}J;a HeKOJIHKO cYKQecHBHHx ¢a3a HaBJIatIelba }J;ym paHHje Heh BMIlIe 
nyTa aKTHBHHX peBepcHHX }J;HCJIOKaQHja. AKTHBHOCT OBHX 30Ha 3aBpIlIaBa ce, perHOHaJIHO 
nOCMaTpaHo, TeK y MHoQeHY. 

CTapHje MOJIaCe nOtIHIbY }J;a ce CTBapajy y cYBOnJIaHHHCKoM nojacy TOKOM roplber OJIHroQeHa. 
Her}J;e Ha npeKpeTHHQH OJIHroQeH-MHoQeH ¢opMHpajy ce TeKTOHCKe nOTOJIHHe y }J;oMeHY 
}J;aHaIlIlbe }J;OJIHHe JymHe MopaBe. MHoQeHCKa TpaHcrpecHja npeTBapa y je3epo JIecKOBatIKY 
KOTJIHHY Kao }J;eo I1aHoHcKor, H BpalbCKY KOTJIHHY Kao }J;eo ErejcKor je3epa, Koje cy Mel)y
C06HO 6HJIe y Be3H. PaHHjH peJbe¢ OBor nO}J;pytIja He Mome ce ca CHrYPHoIlIhy peKOHCTpYHcaTH. 
J. UBHjHh (1911) nOMHlbe BHCOKY BJIaCHHcKY nOBpIlI (1100-1200 m), a C. MHJIojeBHh (1924) 
H3}J;Baja H rp}J;eJIHtIKY nOBpIlI (950-1200 m); OBe nOBpIlIH Tpe6a }J;a cy oCTaQH HeKor cTapor 
¢JIYBHjaJIHOr cHcTeMa, Mom}J;a H cTapHjer 0}J; ceHOHa. 

HeoreHa je3epa cy OCTaBHJIa y peJbe¢y cBoje TparoBe HapOtIHTO TOKOM nJIHoQeHCKe perpecHje, 
Ka}J;a cy HaCTaJIe a6pa3HOHe Tepace. C. MHJIojeBHh (1924) H3}J;Baja neT TaKBHX je3epcKHX "no
}J;OBa", O}J; KOjHX HajBHIlIH JIemH Ha BHCHHH 810-840 m, a CBaKH CJIe}J;ehH, MJIal)H, HHlliH je 
3a no CTOTHHY MeTapa. I1oBe3HBalbe OBHX HHBoa HHje Moryhe, nOIlITO cy OCTaQH Tepaca cyHHIlIe 
H3MelbeHH }J;ejCTBoM petIHe ep03Hje, a TeKTOHCKH nOKpeTH cy HMaJIH YTHQaja H nOCJIe rrJIHOQeHa. 

HHBO nJIHOQeHCKor je3epa npe}J;CTaBJbaO je ep03HoHY 6a3y peKa Koje cy ce yceQane Y npeMHo
QeHCKH <p0pMHpaHY rp}J;eJIHtIKY, O}J;HOCHO BJIaCHHcKY nOBpIlI. I1PH TOMe ce OCHOBHH pacnope}J; 
TOKOBa ¢opMHpao CarJIaCHO CTPYKTYpH TepeHa. HajBehH }J;eo TOKOBa napaneJIaH je ca pynTypa
Ma HJIH ¢OJIHjaQHjoM. OBO je HapOtIHTO KapaKTepHCTHtIHO 3a JIeBe npHTOKe MopaBe. Ueo roplbH 
TOK BJIaCHHe, UencKa peKa ca npHToKaMa rapHaHHQOM, MaJIOM H rOJIeMOM peKoM, ¢opMHpaHe 
cy no pa3JIOMHHM 30HaMa. rOplbH TOK K03apCKe peKe (PyncKa peKa) rroKa3yje THrrHtIaH pe
IlIeTKaCTH THn }J;peHamHe Mpeme, ¢opMHpaH no npaBQY npymalba aHTHKJIHHopHjYMa. Perpe
cHja je3epa HajBepoBaTHHje HHje 6HJIa KOHTHHyaJIHa, Beh cy ce }J;eIlIaBaJIa nOBpeMeHa H3}J;H-
3alba HHBoa. Y QeJIHHH, Mel)YTHM, e¢eKaT KOJIe6alba npe}J;CTaBJbaJIO je CHHlliaBalbe ep03HOHe 
6a3e QeJIor }J;peHamHor CHCTeMa. I1PH OBOMe cy ce peKe JJ;y6Jbe yceQane H npOIlIHpHBaJIe; 
Ha MeCTHMa HeKa}J;aIlIlber }J;Ha je3epa HeoreHH ce}J;HMeHTH cy epO}J;OBaHH; peKe ce yceQaJIe Y 
KpHCTaJIHH H HacTajaJIe cy nojaBe enHreHHje (K03apCKa peKa). I1ope}J; npO}J;y6JbHBalba H npo
IlIHpHBalba }J;OJIHHa e¢eKaT CHHmaBalba 6a3e 6HJIO je H npO}J;ymaBalbe petIHHX }J;OJIHHa. PeKa 
BJIaCHHa ce rrpH HajBHIlIeM HHBOY JIecKOBatIKOr je3epa YJIHBana HCTOtIHO 0}J; CBol)a, TaMO 
r}J;e }J;aHac npaBH JIaKaT H cKpehe H3 npaBQa J-C y npaHaQ H-3. Ueo }J;OIbH TOK BJIaCHHe, 
npaBQa H-3, <popMHpaH je HaKHa}J;HO, nOBJIatIelbeM je3t!pa. 

KOHatIHHM OTHQalbeM je3epa ¢OpMHpaJIa ce }J;OJIHHa JymHe MopaBe. I1PH OBOMe O}J; HapOtIHTOr 
3HatIaja 6HJIO je ¢opMHpalbe rp}J;eJIHtIKe KJIHcype. 0 lbeHoj reHe3H nocToje }J;Be pa3JIHtIHTe 
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1<OHQem\Hje. UBHjHh (1911) cMaTpa ,[(OJIHHY JY>KHe MopaBe HaCJIeljeHHM 06JIHKOM je3epcKe 
nJIaCTHKe; rp,[(eJIHqKa KJIHcypa ce no lbeMY KOHTHHyaJIHO yceQaJIa y ,[(HO jesepoy3HHe Koja 
je cnajaJIa JIecKOBaqKO H BpalbcKo je3epo. OBa je3epoy3HHa je HHHQHjaJIHa TeKTOHCKa ,[(e
npecHja, MO>K,[(a qaK H CTapHja 0,[( roplbe Kpe,[(e, ca anCOJIYTHOM BHCHHOM ,[(Ha OKO 400 ro. 
CHH>KaBalbeM HHBoa je3epa noqeJIO je yceQalbe MopaBe H Kao ,[(aHaIlllbH pe3YJITaT jaBJba ce 
rp'[(eJIHqKa KJIHcypa . 

.upyro CXBaTalbe 0 reHe3H rp,[(eJIHqKe KJIHcype H3Heo je IT. JOBaHoBHh (1938). ITo lLeroBoj 
KOHQenQHjH TepeH y 06JIaCTH rp,[(eJIHqKe KJIHcype npe,[(CTaBJbaO je pa3Bolje peKa KOjHM je 
OTHQaJIO JIecKOBaqKO je3epo Ha ceBep, a BpalbcKo je3epo Ha jyr. Je,[(HHCTBeHH TOK JymHe 
MopaBe, O,[(HOCHO ,[(aHaIlllba rp,[(eJIHqKa KJIHcypa, HaCTao je np06HjalbeM pa3Bol)a, ,[(aKJIe 
nHpaTepHjoM. Kao pa3JIOr 3a OBO CXBaTalbe IT. JOBaHOBHh HaBO,[(H cJIe,[(ehe: nOCToje pa3JIHKe 
y HeoreHHM ce,[(HMeHTHMa JIeCKOBaqKe H CKonCKe KOTJIHHe; JIeBe npHToKe MopaBe 0,[( ITpe
,[(ejaHa Ha jyr nOKa3yjy H3pa3HTY HHBepcHjy TOKa - CMep lbHXOBor TOKa cynpoTaH je cMepy 
MopaBe; oCTaQH Tepaca CY>KaBajy ce npeMa KJIHCypH H'[(yhH 0,[( JIecKoBQa H 0,[( Bpalba H y 
HajY>KeM ,[(eJIY KJIHcype TOJIHKO cy pe,[(YKoBaHH ,[(a ce He MO>Ke ca CHrYPHoIllhy rOBopHTH 0 
lbHXOBOM nocTOjalbY; Ha nOqeTKY rp,[(eJIHqKe KJIHcype jaBJbajy ce YKJbeIllTeHH MeaH'[(pH, ,[(OK 
6H C 063HPOM Ha pa3Boj <pJIYBHjaJIHOr ep03HBHor npoQeca HOpMaJIHHje 6HJIO ,[(a ce jaBe y HH3-
BO'[(HHjeM ,[(eny. 

HHje,[(aH 0,[( OBHX pa3JIOra, MeljYTHM, HHje ,[(OBOJbHO nOY3,[(aH ,[(OKa3 3a KOHQenQHjy nHpaTepHje 
H HaKHa,[(Hor KBapTapHOr CTBapalba ,[(OJIHHe JY>KHe MopaBe. Ce,[(HMeHTOJIOIllKa HcnHTHBalba 
HeoreHHX ce,[(HMeHaTa Ha JIHCTY BJIaCOTHHQe yTBp,[(HJIa cy ca CHrypHoIllhy KOpeJIaQHjy HajHH)I(Hx 
(MHOQeHHX) H HajBHIllHX (nJIHOQeHHX) ce,[(HMeHaTa. OBO 3HaqH ,[(a cy je3epa KOMYHHQHpaJIa 
TOKOM QeJIor lbHXOBor nocTojalba. I1HBepcHja JIeBHX npHTOKa ,[(eJIHMHqHO ce MO>Ke 06jacHHTH 
opHjeHTaQHjoM CMepa TOKa no ,[(HCJIOKaQHjaMa. reOJIOIllKHM KapTHpalbeM je YTBpl)eHa TeCHa 
Be3a peJbe<pa H CTpYKTYpe y 06JIaCTH rp,[(eJIHqKe KJIHcype. OCTp03y6cKa qYKa (HCTOqHO 0,[( 
KJIHcype) H BJIajHa (3ana,[(HO 0,[( KJIHcype) THnHqHe cy ,[(OMe. HarH6H na,[(HHa o,[(roBapajy 
CTPYKTypH . .upeHa>KHa Mpe>Ka je THnHqHO pa,[(HjaJIHa, HapOqHTO y 06JIaCTH BJIajHe. JIHHea
QHja jY>KHO H ceBepHOO,[(OBe 06JIaCTH nOKa3yje,[(Ba MaKCHMYMa KOjH o,[(rOBapajy HarH6y peJbe<pa. 
OBO HaBO,[(H Ha nOMHcao ,[(a ce QeJIa 06JIaCT rp,[(eJIHqKe KJIHcype peQeHTHo H3,[(H>Ke, ca H3pa-
3HTHM npHMepHMa BJIajHe H OCTp03y6cKe qyKe. I1HBepcHe JIeBe npHToKe MopaBe pe3YJITaT 
cy, ,[(aKJIe, pa,[(HjaJIHe '[(peHa>Ke, O,[(HOCHO peQeHTHor H3,[(H3alba peJbe<pa. Tpe6a HanoMeHYTH 
,[(a no,[(pyqje OCTp03y6cKe "llYKe nOKa3yje Malbe H3pa3HTY pa,[(HjaJIHY ,[(peHa>KY Hero BJIajHa. 
06jaIlllbelbe OBe nojaBe MO>Ke ce HahH y TOMe IllTO je H3,[(H3albe OCTp03y6cKe qYKe JIOKaJIHHja 
nojaBa H IllTO je OCHOBHH '[(peHa>KHH CHCTeM (K03apCKa peKa) HaCTao npe H3,[(H3aIba. OBHM 
H3,[(H3albeM Mory ce TYMaqHTH H OCTaJle nojaBe Koje ce HaBo,[(e y npHJIOr KOHQenQHje 0 nHpa
TepHjH y rp,[(eJIHqKoj KJIHCypH. 

BepOBaTHO je, ,[(aKJIe, ,[(a je MopaBa HnaK HaCJIeljeHH 06JIHK je3epcKe nJIaCTHKe, <popllmpaH 
3aBHCHO 0,[( CTpYKTYpe. "llHlbeHHQa Ha KOjy je YKa3HBao H UBHjHh (1911), ,[(a cy npHToKe Mo
paBe y KJIHCypH BeOMa CTpMHX cTpaHa, jaKo HarHYTe, rOTOBO BHcehe, nOTBpljyje CXBaTalLe 
o peJIaTHBHO 6P30M H3,[(H3albY TepeHa. ITHpaTepHja MaJIe peKe KO,[( ceJIa MJIaqHIllTa H no
BHjalbe MaJIe H rOJIeMe peKe, TaKol)e je ,[(OKa3 H3,[(H3alba: H3 npaB06HTHor npaBQa JI1-C3 
MaJIa peKa je no,[( YTHQajeM H3,[(H3alba TepeHa Ha ceBepy CKpeHYJIa Ka J3. 

I1HTeH3HBaH ep03HOHH pa,[( peI<a YCJIOBHO je CTBapalbe KBapTapHHX H peQeHTHHX ce,[(HMeHaTa. 
KapaKTepHCTHqHe cy nJIaBHHe npOJIYBHjaJIHOr MaTepHjaJIa y rp,[(eJlHqKoj KJIHCypH, HaCTaJIe 
360r HeycarJIaIlleHOCTH y3,[(y>KHHX npo<pHJIa npHTOKa ca yceQalbeM JY>KHe MopaBe. 

BepTHKaJIHH nOKpeTH cy jOIll H ,[(aHac aKTHBHH y OBOj 06JIaCTH, IllTO Kao nOCJIe,[(HQY HMa BeOMa 
HHTeH3HBHY ep03Hjy y no'[(pyqjy rp,[(eJIHqKe KJIHcype. ITo CBOM reorpa<pCKOM nOJIO>Kajy, 
KJIHcypa JY>KHe MopaBe npe,[(CTaBJba HajBa>KHHjy ca06paha;HHQY CMepa ceBep-jyr y HCTOqHOM 
,[(eny HaIlle 3eMJbe, na OBaKBe reOJIOIllKe npHJIHKe ,[(HpeKTHO HeraTHBHO YTHqy Ha eKCIlJIOaTa
QHjy OBe KJbyqHe TpaHcnopTHe JIHHHje. 
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GEOLOGY OF THE VLASOTINCE SHEET 

THE VLASOTINCE SHEET HAS BEEN MAPPED AND THE EXPLANATORY TEXT PREPARED 
BY THE STAFF OF THE LABORATORY FOR METHODS OF GEOLOGICAL MAPPING, FACULTY 
OF MINING AND GEOLOGY, BEOGRAD AND INSTITUTE FOR GEOLOGICAL AND GEO
PHYSICAL RESEARCH, BEOGRAD. 

The area of the Vlasotince sheet is situated south-east of Leskovac. It embraces one part of the Juzna Morava 
drainage area and the drainage area of the Vlasina river, extending up to the frontier of PR Bulgaria. 

In the geological sense, the whole area can be divided into the metamorphic area of the Vlasina complex, the 
Paleozoic -Mesozoic zone, and Tretiary basins of the Leskovac and Surdulica plains. 

The oldest rocks are represented by crystalline schists of the Vlasina complex. According to microfloristic data, 
they are Ripheo-Cambrian in age. They represent a geosynclinal sedimentary -volcanic complex, metamor
phosed up to the greenschist facies, and albitized.-Rocks of this complex are composed of sericite, chlorite, 
quartz, and albite as main constituents, with some epidote, stilpnomelane, actinolite, calcite, and in places 
also garnet. The most important is the group of chlorite-micaschists of sedimentary origin, and chloritic orto
schists, poor in mica; meta-basics differ from the last named rocks only in the grade of metamorphism. Quart
zites are less frequent, and calc-schists and meta-quartzporphyries occur only sporadically. All these rocks 
show vertical and lateral mutual transitions. Meta-basics are mostly represented by concordant lava flows; 
dykes are less frequent. 

Along the western margin of the sheet area, the schists of the Vlasina complex are progressively metamorphosed 
by action of the Vlajna granitic pluton. They are gneiss-micaschists, fine grained gneisses with microcline and 
oligoclase, fine-grained migmatites, and amphibolites, metamorphised in the amphibolite facies and with 
K-metasomatism. There are developed also yonger milonites and phyllonites, in connection with upthrusting 
along the Vrvi Kobila dislocation zone. 

Ancient intrusives in the Vlasina complex are represented by serpentinites and granitoids. Serpentinites occur 
as small lenses and bosses in the hinge of the L:emernik anticlinorium. They were intruded before the main 
metamorphic phase in the Vlasina complex. Granitoids occur along the western boundary of the sheet area. 

The granites of Jabucevo and Slatinska river represent biotitic rocks with microcline and oligoclase, corres
ponding to concordant apophyses of the Vlajna pluton. Aplitoide schistose granites of Gaber Glog and Jastre
backa reka occur as small lenses along a dislocation zone. They are leucocratic rocks, with a very small per
centage of mafic constituents. 

In the Paleozoic strata, occuring only in the eastern geosynclinal zone, were separated Cambrian, Ordo
vician, and Devonian deposits; there belongs also the nSvod;e series". 

As Cambrian were micropaleontologically proved rocks from a thin unit of crushed, graphitic black schists, 
tectonically inserted into the zone of Tumba overthursts. Similarity of microfloristic remains in these rocks 
and in the Vlasina complex shows that these sheared rocks pertain to the Vlasina schists. 

Ordovician is not paleontologically proved. To this age was ascribed a unit of anchimetamorphic phyllitoids 
with metamorphosed products of geosynclinal diabase-spilite association. This unit occurs as the tectonic floor 
of the Vlasina complex, thrusted over the Devonian flysch. 

Devonian is represented by a flysch unit (Middle and Upper Devonian in age), possibly also by the metamor
phosed limestones of its floor. The age of flysch was proved by numerous paleofloristic findings outside of the 
sheet area, as well as by a Climenia sp. found near Kalna. Turbiditic sequences of this unit consist of meta
sandstones and siltstones; conglomerates and microconglomerates are frequent, with conspicuous lydite 
pebbles. Paleo transport can be only rarely established, due to shearing of rocks. Scattering of directions is 
very intensive: polar marks show a transport toward SE; non-polar marks haveorie maximum roughly parallel 
with polar ones, the other being widely dispersed in the transverse direction. 
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The "Svodje series" occurs below the nappe of Vlasina schists in the Luznica valley. It consists of limestones 
in alternation with argillaceous and silicic sediments, and contains also graphite. There was found a rich 
microflora of Jurassic and Lower Cretaceous age, but there occur also metabasics analogous to igneous rocks 
characteristic for Ordovician?, what makes the age questionable. Mesozoic sediments occur in the Stara Planina 
belt (Triassic, Jurassic, and Lower Cretaceous of the Talambas anticline), and in the Juzna Morava valley 
(Upper Cretaceous). The oldest outcropping Mesozoic sediments are represented by nodular and massive 
Anisian limestones with indeterminante pelecypods, meandrospirae, and Pilammina densa. Younger Triassic 
divisions are missing. 

To Liassic?, which is not paleontologically proved, pertain most probably quartz sandstones and breccia with 
coal. They are overlain by black limestone, alternating with marls and marly limestones. These rocks show no 
traces of fauna, but should pertain to Dogger. 

Upper Jurassic sediments occur in two facies: limestones and flysch. These two facies are at present in tec
tonic contact, but limestones are interpreted as sediments of the shallow marginal zone, situated between the 
flysch trough and the source area. 

Flysch was divided into three units: (1) prevailingly arenitic, (2) unit with olistostromes, and (3) the upper 
unit, with a more quiet rhythmicity and thick beds of graded calcarenites. The thickness of the flysch in the 
NE wing of the anticline is 1780 m. Along the south-western wing, sediments have a coarser grain, and the 
conglomerates prevail. It is believed that deposition of the flysch began in Oxfordian-Kimmeridgian, and 
ceased after Valanginian. In the zone near the source area, paleotransport is almost transversal, whilst in the 
axial zone a mixing of longitudinal SE-direction and the transverse direction is conspicuous. In the upper
most flysch horizon, outcroping near the axis of the trough, transport is transversal anew. 

The roof of the flysch is represented by monotonous Lower Cretaceous marls, over 1000 m thick. They are 
separated by the Murgovica fault from Barremian oolitic and pseudo-oolitic limestones, which probably form 
a continuous sedimentary sequence with marls. Barremian limestones are the youngest Mesozoic strata found 
in this area. 

Senonian sediments occur in the Grdelica gorge, around Dzep and Mrtvica localities. They are well known 
from papers of K. Petkovic (1932) and M. Hamrla (1953). 

Alpine igneous rocks are represented by=-granodiorite of the Surdulica pluton, and volcanics. 

Surdulica pluton enters the sheet area with only a small northern part. It is mostly composed of equigranular 
granodiorite with ortoclase and andesine, containing hornblende and biotite as mafic constituents. In the mar
ginal zone rocks have a plan-parallel structure and porphyric texture. The Vlasina schists are in the marginal 
zone transformed into biotite schist with garnet, muscovite, and andalusite. 

Tertiary volcanics are common. They occur in veins, bosses, and lava flows, most frequently connected with 
faults. These rocks are dacites, less frequently andesites, occasionally also quartz-latites. Almost all bodies show 
propylitization or other alteration types. The oldest volcanic phases a e Pre-Oligocene, and the youngest pertain 
to Pliocene. 

Tertiary sediments occur in three separated areas: the basins of Leskovac, Vranje, and Babusnica. 

The basins of Leskovac and Vranje show a similar development, especially in deeper parts of the series. Sedi
ments' are mostly tuffaceous rocks and clastics, deposited in a lacustrine environment during Miocene and 
Miocene-Pliocene. In the Babusnica area were deposited molasse sediments of Upper Oligocene. 

Quaternary sediments are the best developed in the Leskovac and Vranje basins. 

The area of the Vlasotince sheet was structurally divided into three units: (1) area of the Vlasina complex, (2) 
Lower Paleozoic belt, and (3) continuation of the Stara Planina Mesozoic belt. 

The area ·of the Vlasina complex corresponds, according to the behaviour of axial surfaces, to the axial zone 
of the Serbo-Macedonian massif. Its western belt has a western vergence; the central zone (the Juzna Morava 
synclinorium) is bilaterally vergent, whilst the eastern belt shows eastern vergences. Toward east, the Vlasina 
complex is thrusted over the Lower Paleozoic belt along a reverse dislocation, which could be fellowed along 
the whole eastern boundary of the Serbo-Macedonian massif. The overthrusting magnitude amounts to 
about 10 km. . 

East of this dislocation, in the Lower Paleozoic belt and the Suva Planina Mesozoic zone, relationships of units 
are almost everywhere tectonic. Beneath the Vlasina schists occurs Ordovician?, thrusted over Devonian flysch 
and Tithonian limestones along The Tegosnica overthrust, these units being for their part thrusted over Titho
nian flysch. This sequence appears in the asymmetric Talambas anticline, the core of which is composed of 
older Mesozoic sediments, down to Anisian. 

The Talambas anticline is separated by the Murgovica fault from the Lower Cretaceous limestones of Kale, 
overlain by the Upper Oligocene mollasse. 
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The most ancient events in this area, which can be reconstructed from the available data, are bound to the se
dimentation of rocks of the Vlasina complex. Inversion and first consolidation of this "eugeosynclinal" zone 
are connected with the Baikalian mountain building. 

During Paleozoic, in the geosynclinal belt east of the Serbo-macedonian massif was deposited a monotonous 
Ordovician? sequence of fine-grained clastics, accompained by initial volcanism, and followed probably by 
Silurian cherts, carbonates and clastics, Devonian limestones, and Devonian flysch. Paleozoic sediments are 
followed by Triassic deposits, up to Anisian. After Triassic emersion, a transgression begins with coal-bearing 
Liassic sediments. Middle Jurassic limestones follow, grading into flysch. These deposited are followed by 
marly sediments; a shoaling in the Lower Cretaceous led to development of shallow neritic limestones. The 
history of this area during Senonian is not clear; in this time, the Juzna Morava domain was flooded by a shallow 
sea. After Senonian, the whole area exerted an uplift. That is probably the time of Surdulica intrusion. The 
block-faulting made possible the deposition of mollasse in Upper Oligocene (Babusnica area), followed by 
subsidence of the Leskovac and Surdulica plains and deposition of Miocene and Pliocene sediments. This 
deposition was accompanied by an intense volcanism. Present vertical movements are for a large part stipulated 
by inherited geologic trends. 

Translated by: 

M. DIMITRIJEVIC 

LEGEND OF MAPPING UNITS 

Quaternary 

1. Alluvium. - 2. Proluvium. - 3. Deluvium. - 4. Lowest terrace. - 5. Middle terrace. - 6. Hig
hest terrace. 

Neogene 

7. Miocene-Pliocene of the Vranje basin: friable tuffaceous sandstone with andesite cobbles. - 8. Poorly 
lithified sandstone and conglomerate of the Leskovac basin. - 9. Tuffite, sandstone and conglomerate; co
vered (a). - 10. Tuff. - 11. Middle Miocene variegated sandstone, conglomerate and sandy marl. - 12. 
Lower-Middle Miocene red and grey tuffaceous sandstone and conglomerate. 

Alterations due to Dacite and Andesite activity 

13. Hydrothermal alterations. - 14. Pyritization. 

Volcanics 

15. Volcanic breccia of porphyritic dacite composltion. - 16. Porphyritic biotite-amphibole dacite. - 17 
Biotite-amphibole dacite. - 18. Biotite dacite. - 19. Amphibole-biotite andesite. 

Upper oligocene 

20. Shale and marl. - 21. Sandstone and conglomerate. 

Surdulica Granodiorite massif 

22. GranodiGrite: a-porphyritic, b-with amphibole. - 23. Marginal heterogeneous migmatites. 

Senonian of Grdelica 

-24. Maestrichtian conglomerate and breccia. - 25. Campanian pelagic marly limestone. - 26. Upper San 
tonian fine-grained marly and calcareous sandstone, shale, marl, and sandy limestone; a-Nerienea layer. -
27. Lower Santonian conglomerate and sandstone with coal lenses in the upper part; a-fine-grained sandstone 
with limonite nodules. 
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Lower cretaceous 

28. Oolitic limestone. - 29. Shale and marl. 

Tithonian-Valanginian flysch 

30. Marl and sandstone with calcarenite layers. - 31. Sandy flysch. - 32. Non-flysch black shale. - 33. 

Flysch: "sediment flow". - 34. Flysch with Aptychus-limestone. - 35. Conglomerate. 

Jurassic 
36. Cherty limestone. - 37. Dogger? limestone. - 38. Liassic? sandstone with coal. 

Middle Triassic 

39. Limestone. 

Devonian 

40. Flysch. 41. Weakly metamorphosed and sheared limestone. 

Svodje series 

42. Metadiabase. - 43. Metagabbro. - 44. Graphitic schist, limestone and lydite. 

Ordovician? 

45. Spilite. - 46. Slate. 

Lower Paleozoic granitic rocks 

47. Aplite. - 48. Granite of Kukavica and Slatinska river. - 49. Aplitoide gneiss-granite. - 50. Bozica 
granitic rocks. 

Progressively metamorphosed rocks of the Vlasina complex 

51. Fine-grained migmatites of augen and amygdaloidal structure. - 52. Fine-grained gneiss. - 53. Leuco
gneiss. - 54. Mica schist and fleldspar-mica schist. - 55. Garnet-staurolite feldspar - mica schist. -
56. Phyllonitized and cataclastic feldspar - mica schist. - 57. Amphibolite. 

Vlasina complex (Riphean-Cambrian) 

58. Mylonitized graphitic schist. - 59. Serpentinite. - 60. Talc-schists. - 61. Meta-quartz porphyry. 
- 62. Meta-gabbro. - 63. Quartz-sericite and sericite-schist. ~ 64. Chlorite-muscovite phyllite. - 65. 
Chlorite-sericite schist. - 66. Chlorite-muscovite schist. - 67. Muscovite-chlorite schist. - 68. Marble. 
- 69. Quartzite. - 70. Chlorite-epidote schist. - 71. Actinolite schist. - 72. Feldspar-mica schist with 
garnet (a), and with chlorite (b). - 73. Cataclastic albite-chlorite-sericite schist. - 74. Calc-schist. - 75. 
Albite-chlorite schist. - 76. Chlorite-actinolite schist. - 77. Albite-chlorite-muscovite schist. - 78. Albite 
gneiss with chlorite. 

LEGEND OF STANDARD MAP DENOTATIONS 

1. Geological boundary: observed; covered or approximately indicated. - 2. Gradual lithologic transition: 
observed; covered or approximately indicated. - 3. Disconformityor angular unconformity: observed (with 
dip); approximately indicated. - 4. Active magmatic contact: observed; approximately indicated. - 5. 
Dip of beds: single observation; horizontal; vertical; average. - 6. Dip of foliation: normal; overturned; 
vertical; foliation and lineation. - 7. Dip of joints. - 8. Dip of cleavage; vertical cleavage. - 9. Dome. 
- 10. Axis of a plunging anticline. - 11. Axis of an anticlinorium; axis of an overturned anticlinorium. -
12. Axis of a plunging syncline. - 13. Axis of a synclinorium. - 14. Plunging syncline and anticJir.e of m-Dm 
size. - 15. Plunge of a small fold. - 16. Fault: observed; covered or approximately indicated; infered; 
fault with.striae. ~ 17. Downthrow side; downthrown side with dip of the fault surface. - 18. Fault zone. -
-19. Overthrust; nappe. - 20. Microfauna. - 21. Microflora. - 22. Marine macrofauna. - 23. Causto
biolith occurrence. - 24. Ore occurrence (Fe, Pb, Zn, Mo) .. -:- 25. Abandoned underground working$. 
26. Abandoned open pit mine. - 27. Quarry. - 28. Slag dump. - 29. Medieval ironworks. 
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rEOHorHB HHCTA BHACOTHHQE 

JU1CT BJIACOThIHUE CHHMAJIH M IT05ICHHTEJIhHbIM TEKCT HAITHCAJIH COTPY,IlHHKH 

JIABOP ATOPI1I1 METO,IlOB rEOJIOrl1QECKOrO KAPTI1POBAHI15I rOPHO-rEOJIOrYIQECKOrO 

<l>AKYJIhTETA, BEJIrPA,Il (JIMrK) 11 I1HCTI1TYTA ITO rEOJIOrl1QECKI1M M rEO<l>113I1QEC

KI1M I1CCJIE,IlOBAHI15IM, BEJIrPA,Il. 

TeppHTopHR JIHCTa BJIaCOTHHl.\e paCnOJIO)l{eHa K IOrOBOCTOKY OT JIecKOBl.\a. OHa OXBaTbIBaeT lJaCTb BO,o;O

C60PHOH nJIO~a,o;H IO)l{HOH MopaBbI H 6acceHH BJIaCHHbI, npoCTHpaacb ,0;0 rpaHHl.\bI C HP BOJIraepHeH. 

B reOJIOrHlJeCKOM OmOIIJeRRH BCR 06JIaCTb MO)l{eT 6bITb no,o;pa3,o;eJIeHa Ha paHOH CJIaHl.\eB BJIaCHHCKOro KOM

nJIeKCa, naJIe030HCKO-Me3030HCKyIO 30HY H TpeTHlJHble Bna,o;HHbI JIeCKOBal.\KOro H cyp,o;YJIMl.\KOro nOJIeH. 

HaH60JIee APeBHHe nopo,o;bI Ha 3TOM JIHCTe npe,o;CTaBJIeHbI KpHCTaJIJIHlJeCKHMH CJIaHl.\aMH BJIaCMHCKoro KOM

nJIeKca. Ha OCHOBe MHKP0<pJIOpHCTHlJeCKHX ,o;aHHbIX, B03paCT 3Toro KOMnJIeKCa onpe,o;eJIeH KaK PH<peO-KeM-

6PHHCKHH. 3TO - reOCHHKJIHHaJIbHaR BYJIKaHOreHHo-oca,o;O'lHaR <pOPMal.IHR, MeTaMOP<PHpOBaHHaa B YCJIOBHRX 

<pal.\HH 3eJIeHbIX CJIaHl.\eB H aJIb6HTH3HpOBaHHaR. ITopo,o;aMH 3Toro KOMnJIeKCa RBJIRIOTCR CepHl.\HT, XJIOPHT, 

KBapl.\ H aJIb6HT B KalJeCTBe OCHOBHbIX KOMnOHeHTOB, K KOTOPbIM npHcoe,o;HHRIOTCR 3nMAOT, CTHJInHOMeJIaH, 

aKTHHOJIHT, KaJIbl.\HT, pe,o;Ko H rpaHaTbI. HaH60JIee 3HalJHTeJIbHyIO rpynny nopo,o; npe,o;CTaBJIRIOT C060H pa3-

HOBMAHOCTH CJIIO,o;HCTO-XJIOPHTOBbIX napa-CJIaHl.\eB H XJIOPHTOBble opTo-nopo,o;bI 6e,o;Hble CJIIO,o;OH, K KOTOPblM 

OlJeHb 6JIH3KH MeTa6a3HTbi (OTJIHlJaIOTCR TOJIbKO no CTeneRR MeTaMOP<PH3Ma). KBapl.\HTbl 60JIee pe,o;KM, a KaJIb

KIIJHCTbl H MeTa-KBapl.\nOP<PHpHTbl BCTpelJaIOTCR JIHIIJb HCKJIIOlJHTeJIbHO. Bce 3TH nopo,o;bl HHTeHCMBHO nepC"

Me)l{aIOTCR Mem,o;y C060H KaK BepTHKaJIbHO TaI< H JIaTepaJIbHo. MeTa6a3HTbI cMHce,o;HMeHTal.\HOHHble; 3TO rJIaB

HblM o6pa30M COrJIaCHble H3JIHBIIJHeCR TeJIa; HeCOrJIaCHble )l{HJIbI 60JIee pe,o;I<H. 

Ha 3ana,o;HoH OI<paHHe JIHCTa BJIaCHHCI<He CJIaHl.\bI nporpeccHBHo H3MeHeHbI no,o; BJIHRHHeM nJIYToHa BJIaHHe. 

3TO - JIenTHHOJIHTbI, JIenTHHOJIHT-MHI<aIIJHCTbI, MeJII<03epHHCTble rHeHCbI C MHKPOI<JIHHOM H OJIHrOI<JIa30M, 

MeJII<03epHHCTble MHrMaTHTbl H aM<pH60JIHTbI, MeTaMopq,03HpOBaHHble B YCJIOBHRX aM<pH60JIoBOH <pal.\HH 

H C npHBe,o;eHHeM I<aJIH. B 3TOM nORce pa3BHTbI TaI<)I{e 60JIee MOJIo,o;ble MHJIOHHTbI H <pHJIOHHTbI, npHypOlJeH

Hble I< 06paTHbIM ,o;BH)I{eRRRM B,o;OJIb ,o;HCJIOI<al.\HOHHOH 30Hbl BPBH K06HJIbi. 

113 CTapHX MMrMaTHTOB B nopo,o;ax BJIaCHHCI<OrO KOMnJIeI<Ca HMeIOTCR CepneHTHHllTbI H rpaHHTOH,o;bl. CepneH

THHHTaMH CJIO)l{eHbl He60JIbIIJHe TeJIa H JIHH3bI B <PPOHTaJIbHOH lJaCTH lJeMepRRl.\I<OrO aHTHKJIHHOpHR. OHH 

BHe,o;peHbI ,0;0 rJIaBHOH <pa3bI MeTaMOP<PH3Ma BJIaCHHCI<Oro I<OMnJIeI<Ca. rpaHHTOHAbI HaxO,o;RTCR Y 3anaAHoro 

KpaR JIHCTa. rpaHHTbI 5I6yqeBa H CJIaTHHCI<OH peI<H npeACTaBJIeHbI 6HOTHTOBbIMH nopOAaMH C MHKPOI<JIMHOM 

H OJIHrOI<JIa30M H RBJIRIOTCR COrJIaCHbIMH anO<pH3aMH nJIYTOHa BJIaHHH. AnJIHTOHAHble rHeHcrpaHHTbI ra6ep 

rJIora H BepxOBbeB 5ICTpe6al.\KOH peI<H nORBJIRIOTCR B BHAe He60JIbIIJHX JIHH3 BAOJIb OAHOH AHCJIOI<al.\HH. 

3TO JIeHI<OI<paTOBble nopOAbI C OlJeHb He60JIbIIIHM np0l.\eHTOM OI<paIIJeHHbIX MHHepaJIOB. 

B naJIe030HCI<HX 06pa30BaHHRX, pa3BHTbIX TOJIbI<O B BOCTOlJHOM, reOCHHKJIHHaJIbHOM YlJaCTKe JIHCTa, BblAe

JIeHbI }(eM6pHH, OPAOBHI< (?) H ,o;eBOH; B TOM )l{e YLJaCTHe pa3BHTa H cepHR CBOAbe, 0 KOTOPOH 6YAeT pelJb 
BnepeAH. 

K I<eM6pHIO omeceHa TOHI<a nalJI<a MH}(pOnaJIeOHTOJIOrHlJeC}(H OXapaHTepH30BaHHbIX, H3JIOMaHHbIX, rpa<pMTO

BbIX, lJepHbIX CJIaHl.\eB, nOJIO)l{eHHe I<OTOPbIX B 30He HaABHra TeI<TOHHlJeC}(Oe. CXO,o;CTBO MHI<pO<pJIOPbI 3THX 

nopo,o; H CJIaHl.\eB BJIaCHHCI<OrO }(OMllJIeI<ca nOI<a3blBaeT, lJPTO 3TH H3JIOMaHHbie nopOAbI npHHa,o;JIe)l{aT K BJI
CHHCI<HM CJI~aM. 

,IlJIR ,o;O}(a3aTeJIbCTBa Op,o;OBH}(C}(OrO B03paCTa YCJIOBHO }( HeMY omeceHHblX nopOA HeT naJIeOHTOJIOrHlJeC}(RX 

,o;aHHbiX. K ,o;eBOHY npHHaAJIe)l{HT <pJIHIIJeBaR cepHR (cpeARHH H BepXHHH ,o;eBOH), a B03MO)l{HO H MeTaMop<pH

POBaHHble H3BeCTHRHH ee OCHOBaHHR. B03paCT <pJIHIIJeBOH cepHH onpe,o;eJIeH Ha OCHOBe MHOrOlJHCJIeHHbIX 

HaXO)l{,o;eHHH paCTeHHH BHe nOBepXHOCTH JIHCTa, B 30He 3BOHalJ}{OH BaRR, M HaxO,o;HH O,o;HOH Climenia sp. 

B o}(peCmOCTRX KaJIHbl. Ce}(BeHl.\bI 3TOH cepHH COCTORT H3 MeTaneClJaHHKOB H aJIeBpOJIHTOB; OlJeHb lJaCTbI 

}(OHrJIOMepaTbl H MH}(PO}(OHrJIOMepaTbI C XapaHTepHbIMH JIH,o;HTOBblMH BaJIyHaMH. ITaJIeOTpaHCnOpT TR)I{eJIO 

onpe,o;eJIHTb H3-3a ,o;HHaMOMeTaMoP<P03a nopOA. PacceRHHoCTb HanpaBJIeHHH HHTeHCHBHaR; nOJIIOCHble CJIe,o;b1 

nO}(a3bIBaIOT TpaHCITOpT B HanpaBJIeHHH IOrOBOCTO}(a, a HenOJIIOCHble nO}(a3blBaIOT OARO HanpaBJIeHHe rpy60 

napaJIJIeJIbHOe C nOJIIOCHbIMH H APyroe IIJHpO}(Oe pacceRHHoe B nOnpe'lHOM HanpaBJIeHHH. 
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CePHSI CBoAbea OOHapY1KeHa IlOA Ha,llBl1rOM BJIaC I1HCKI1X CJraHqeB B ,n;OJUfHe p. JIYlKH~bI. OHa 
CJIO:iKeHa H3BeCTHSIKaMH, nepeMe:lKa~CSI C 60Jree rJIM1HI1CTbIMI1 HJIH KPeMHJ1CTblMH TIOpO
,lIaM,H, H CO,n;ep:lKI1T rpa4>HT. B He:i1 COXPaHe!Ha OOraTaSI MHIKPoQ>JIOpa IOPbI H HH:lK.Hel'O MeJIa; O,ll
liaKO, B He:i1 HaXO,llSITCSI H MeTaoa3HTbI nO,llOOHble OP,llOBHKCKlHM (?), BCJIe,lICTBHe 'Iero BOnpoC B03-
paCTa !no:i1 CepHI1 ell.\e He BnOJIHe BbISICHeH. 

Me3030tiCltHe OTJIO:lKeHI1SI paonpOCTJpaHeHbI B CTapOnJIaHI1HCKOM nOH'ce (T.pHac, lOpa H HH:lKHU:i1 
MeJI 'aHTI1KJII1HaJII1 TaJI·aMOaca) l1 B ,n;OJIHHe p. IOJKIHa MopaBa (BepXHI1:i1 MeJI). 

CaMbIe rpRHHl1e Me303o:i1cKue OTJIO:lKeHJ1SI npe,llCT aBJIeRbI K'OMKOBaTblMI1 HJrH MaCClilBHblMl1 aHH-
3HJ':1cKHMI1 113BeCTHSIKaMI1 C Heonpe,lleJIl1MbIMH lleJrarH'IeCKHMH neJIe~Hno,n;aMH, MeaHAJ)OCnHpaMH 
f1 Pilammina densa. BOJIee nOO,llHl1e 06pa30BaH HSI TpHaca He pa3BHTbI. 

K JIe:i1acy (?), naJIeOHll'OJIOI1WleCKI1 HeOXapaKTepH 30BaHHoMY, BepoSITHo npHHR,lIJIe:lKaT KBaPQHTbl, 
Irnap~eBble neC'IaHHKH H OpeK'Il1H C yrJIeM. BbIllie pacnOJIO:lKeHbi H3BeCTHSJ,K;I1 C KaJIb~HTOBbIM:H 
2KHJIKaMH, CMeHSIWI.qHeCSI C MepreJISIMH 11 MepreJrHCTbIMH H3BeC'IlHSIKaMH. 3TH OTJI02KeHHH He co
,lIepJKaT <PaYHbI, HO no 3R1HHMaeMOMY HM MeCTY B !pR3pe3e BepoSITHO npl1Ha,llJIe:lKaT K ,lIorrepy. 
BepXHelOpCKHe OTJIOJKeHHH Pa3BJ1TbI B ~BYX <pa L\HSIX: H3BecTKoBo:i1 H <pJLHIlIeBo:i1. 06pa30BaHHH 
:O>THX <PBW1:i1 npHBe,lleHbI B TeKTlOiHH'IeCKOe OTHO tHeHHe ,lIpyr K ,lIpyry; PHcPOBble oeipa30BaHHH 
O'l1HeCeHbi K 06pa30BaHHHM MeJIKOBo~o:i1 KpaeBo:i1 30HbI, Haxo,zV1BIlIeHCH Me:m:,n;y <pJIHIlIeBblM 
oaccet1iHoM ·H OOJIaCTbW pa3MbIBa. 

cl>JIHili MO:lKHO nO,llpa3,l1eJIHTb Ha TPH naKeTa: (1) IIpeHMYll.\eCTBeHHo neCqaHHCTbI:i1, (2) cO,lleplKa
ll.\H:i1 "sediment flow" H (3) BepXHH:i1 C 60JIee cnoKoftHoH PHTMHqHOCTbW H 'IIOJICTbIMII1: CJIOHMH rrpa
,lIHPOBaHHbiX KaJIbKapeHHTOB. MOll.\HOCTb CerpHH Ha ceBepoBOCTOqHOM KPbIJIe aHT,HK.Jm1HaJI}f Ta
naMoaca 1780 M. Ha wro3ana,n;HoM K.pbIJIe OTJIO :lKeID{SI 60JIee KPYllHo3epHHcTble: B cepHl1 npe-
06JIa,n;awT KOHrJIOMepaTbI. BoGM'O:lKHO, 'ITO OOpa 30BaHI1e <pJI'HIIIeBo:i1 cePI1'11 HaqaJIOC!. B OKC¢op,ll
-KKMePl1,ll;:lKe, a 3aKOH'Il1JIOCb nOCJIe BaJIaH:lKl1Ha. 

BOJIl13H OOJIaCTI1 pa3MbIBa naJIeO'IlpaHcnorpT nOqTyl 'I1.pa·HCBep3aJIbHbIti, TOr,n;a KaK BOJI'113H aKCH

aJIbHo:i1 30HbI CMeIllI1BaWTCH nonepe'ftlOe H npO,ll OJIbHOe IHanpaBJIeHl1e T.patHOOOpTR. 

KpOBJIW <pJU1Il1eBoti ce~U1 OOCTaBJIHWT o,llHoo5p a3HbIe MepreJrH HI1:lKHerO MeJI,a, MOll.\HOCTb KOTO
PbIX 60JIbilie 1.000 M. OHl1 pa3JIOMOM MyproB~bI OT,lIeJIeRbl lOT HH:lKHeMeJIOBblX OOJIHTOBbIX l1 
nceB,n;OOJIHTOBbIX H3BecTHHKOBHl111mIero MeJIa (6C1iPPeMa), KOTorpbIe C 3TI1MH MepreJIHMH CB1l3aHbl 
senpepbIBHO:i1 Ce,lll1MeHTaqHe:i1. BappeM'CKl1e H3B eCTHSIKl1 SIBJIHWTCH CaMblM'H MOJIO,llblMll1: Me3030ti
CKKMI1 oopa30BaHl1HMH YCTRHOBJIeHHbINH B 3TOM yqaCTKe JIHCTa. 

CeROHCKI1e OTJIO:lKeHI1SI PR3B11Tbl B patiOHe rp,n;eJII1l~KOro Yll.\eJIbSI, y ,lI;:lKena H MPTB~bI. 

CYP,llYJII1~I1:i1 MROCI1B npHHa,n;JIe:lKl1T K JIJ1lcTy BJIa COTHH~e TOJIbKO cBoe:i1 HeOOJIbWO:i1 ceBePHoti qa
CTIoW. 3,l1eCb 'OH npe,llCTaBJIeH rJIaBHbLM 06pa30M 3E1PHJ1CTbIMH I'PaHO,ll110pHTaMH C lorpTOKJIa30!4 H 
8H,ll;e3l1HOM 11 co,n;ep:lKI1T B KaqeCTBe Ma<pl1qeCKHX KOM'IIOHeHTOB poroByw06MaHKY 11 6uOTHT. 

TpeTH'IHbIe 3<P<py3l1BHbIe norpo,llbI Ha JlI1CTe BJIacoTJm~e O'IeHb qaCTbI. OHI1 {)OCTaBJIHlOT :Hm:JIbI, 
l1JI,11 He60JIburne TeJIa, pe,n;KO 11 H3JIHSI'HHSI np'I1YpoqeHHble qall.\e Bcer·o K pa3p€3R:M H ,n;I1CJIOKa
~110HHbIM 30HaM. Cpe,n;H HHX Hal100JIee qa'CTbl ,I\a~TbI, 3aTeM aH,lIe3HTbl, a HaH60Jree pe,llXl1 
KBap~JIaTl1TbI. 

TpeTH'IHbIe oca,n;O'IHbIe nopo,n;bI pa'3BI1Tbl B T,peX oT,lIeJIbHbIX yqaCTKax: 3'110 JIeCKOBa~l1ti, ~am
CIGf:i1 11 oaOYIlliHI1~Kl1:i1 6acce:i1HbI. 

'tJeTBepTl1'iHble OTJIO:lKeHI1H OCOOeHHO YCI1JIeHHO OCa:lK,llaJIHCb B JIecrooB~KOH H BrpaHbCKoti KOT
JIOBHHax. 

B CTPYKTYPHOM OTHOIlleHHI1 Ha Teppl1TOpl111 JIHCTa BJIaCOTHH~e MO:lKHO pa3JIl1qHTb TrpII1 .x;pynHble 
e,llI1HI1~bI: (1) 06JIaCTb BJIaCHHClKOI'O KOMnJIeKCa; (2) cTapOnaJIeoooticKH:i1 nOHC l1 (3) npo,llOJIlKeBl1e 
CY,BOnJIaHI1HCKoro Me3030HcKOro nOSica. 

BJIaCHHcKH:i1 KOMnJIeKC KBOCTOKy Ha,n;BJ1BYT Ha CTapOlIlaJIOO3O:i1CK111:i1 nOHC ~JIb 'O,lIHo:i1 05paTHo:i1 
,l\I1CJIOKa~l1l1, KOTopyW M02KIHO npoCJIe,n;I1Tb no Bce:i1 BOCTOqHO:i1 rrpaHHqe Cep6oKO-MaKe,n;0H0JI:0I'O 
MaCCI1Ba. rJIYOI1Ha Ha,llBl1t'a - KI1JIOMeTPOB ,lIec IITb. 

BOCTOqHee 3TO:i1 ,lIl1CJI()Ka~HI1, B CTaponaJIOO3o:i1c KOM nOHce J1 B CYBOnJIRIm11HClKOM Me3000trex:OM 
nOSIce, OTHOIIIeHl1e Me:m:,n;y <PaPMa~$IMH nO'IT1I1 Be3,l1e TeKTOHJ1qeCKoe. IIo,n;CJIaHqRM'I1 BJIaCHiH
CKoro KOMnJIeKCa 3aJIeraWT OOpa3OB,a:HJ1SI orp,llOB J1Ka (?), KOTopble ·Ha,n;Bl1iHyTbI Ha ,lIeBOHCXI1ti 
<pJrI1Il1 I1JII1 Ha TI1TOHCI(;He 113BeC'l1HHKI1. 

HaH60JIee ,n;peBHHe COOblTl1H B HCTlOiptKI1 3T0:i1 06 JIaCTH CBSI3aHbI C 6atiKaJICKI1M TeKTOrooe3OM. B 
xo,n;e naJIOO30SI B reOCHHKJII1HaJIbHbIX npoCTopax OCa:lK,n;aeTCSI .o,n;Hoo6pa3HaH OpolfOBI1KCKal'I Cep!I1H 
lIleJIK03epHI1CTbIX 06JIOM!O'IHbIX nopo,ll C 11iH~l1a JII:iHbIM BYJlKaHI13M'OM, KO'IlOPYW nerpeKpblBaWT no 
BceH BepOHTHOCTI1 CI1JIYPCKHe SIIUMbI, Kap60HaTbI 11 KJIacTI1TbI, BbIllie KOTOipbIX OTJIaraJIMCb ,n;e
POHCKl1e l13BeCTHHKI1 11 <pJIHili. Ha naJIe030:i1rcKI1X 113BeCTHSIiK<lX 3aJIal'aeT 'I1.pRaC, BlIJIOTb ,liD aBl1-
:m:i1cKOI'O SIpyca. HocJIe 'I1.pl1aCoBo:i1 3Mep311l1, JIe:i1aooBaH 'lIpaHCrpeCCHSI Ha'U1HaeTCH MeJIKOBO,ll
HbIMH yrJIeHOCHbIMH OTJIOOKeHl1HMH. BnOCJIe,llCTBHM OCa:lK,lIaWTCSI Kapo<maTHbIe OTJI,O:lKeHI1H cpe,ll-
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aet1: IOpbI, CB1I3aHHbIe 110CTel1eHHbIM l1epeXO,llOM C BbIIlIeJlem:aIl.{et1: cepMet1: <P-nJ1Wa, nepeXO,llHIl.{etl: 
B CBOIO Oqepe,l\b nOCTel1eHHO B MepreJIMCTbIe OT JIOm:eHHH M, HaKOHeu;, B MeJIKOBO~Hble HMm:He
Me3IOBble M3BecTHHKH. B I1lPe,l\eJIax IOJKlHOMopaBc~oro CMHKJIHHOPHH CYIl.{ecTBOBaJIO B ceHoHe JreJI
KOBO,l\Hoe MOlpe. TIocJ!e CeHOHa BCH OOJIaCTb CTaHOBUTOI CYIlIet1:. B 3TO BpeMH BepoHTHO BHe,I:I
pHeTCH Tpe'l1HqHbIM CYP,l\yJIMU;KHM MaCCH'B. Pa3JIom:eHMe Ha 6JIOKM cnoco6cTByeT 06pa30BaHHIO 
MOJIaCC B BepXHeM OJIMrou;eHe BOKipyr Ba6YIlIHMqbI, 3aTeM norpYJl;:eHHIO JIeO~OBaU;IOOM H CYP,ll;y
JlMU;KOt1: Bna,l\liH M, HaROHeu;, OCMKOHaKOnJIeHMIOMH,Ou;eHOBbIX H IlJIHOu;eaOBbIX nopo,ll;. 3Ta Ce,llM
MeHTaU;HH COnpOBOm:,ll;aJIaCb HHTeHCMBHbIM BY JIKa HI13MOM . 

.. 
* * 

113roTOBJIeHMe 'OCHOBHOM reoJIOrHqeOKOM KapTbI JIHCTa BJIaCOTHHu;e ,lI;aJIO Maoro HOBhIX pe3YJIh
TaTOB. IIepBbIM pa3 H3yqeHa TeKTOHHKa BJIaCI1HCKOrO KOMIlJIeKCa, qT,O onOC06CTBOBaJIO OCBeIl.\e
HMIO CTPYKTYPbI Cep6CKO-MaKe~oH~oro MaCCMBa B u;eJIOM. Bo BJIaCMHCKOM KOMnJIeKce YCTaHOB
JIeHa nepsaH pM<peO-KeMopHMCKaH MlMKpocl)JIopa B HaweM C'l1paHe, 6JIarO,ll;apH KOTOPOt1: peWE!H 
3TOT KpynHbIM CTpaTHrpa<pHqecKMt1: Son,poc. ,ll;eB'JIHCKlJ1e ,OTJIOJKeHHH HCCJIe~OBaHbI ce~MMeHTOJIO
rnqeCKM H on,pe,l\eJIeHbI KaK Ha50JIee ,lIpeBHHt1: Y HaC THnHqHbIM cPJIHW. 

Bo BpeMH H3rOTOBJIeHMH OCHOBHOM reOJIOrMqeCKOM KapTbI H3yqeH, HapH,l\Y C ,lIeBOHC~HM, H TJ1-
TOHCKHM lPJI,HW M {mpe,lleJIeH xapaKTep ero ce,ll HMeHTaIJ;HH. BIlepBbIe HaM,lleHa cPJI'~ B BepXHe
~OU;eH!OBOM MOJIaCCe M onpe,l\eJIeH ee s03paCT. CTOJIb MHOrOqHCJIeHHble HOBbIe iPe3YJIhTaTbI 6bIJIJ1 
B03MO~HbI nOTOMY, 'ITO 3Ta 06JIa'CTb paHbwe 6hIJIa HCCJIe,llOBaHa JIHWb qaC'IlJ1qHO - ,l\JIH onpe
~eJIeHHbIX u;eJIeM H TOJIbKO Ha onpe,l\eJIeHHbIX nYHKTax. 

JIErEH.UA KAPTHPOBAHHhIX E,UI1HI1IJ, 

qeTBepTR'IHIUI CRCTeMa 

PYCCKHt1: nepeso,ll 
A. ,lUlHMJIOBa 

1. AJImOBllH. - 2. I1pomOBllH. - ,UemoBllH. - 4. HlllKHHH Teppaca. - 5. Cpep;HHH Teppaca. - 6. 
BepxHHH Teppaca. 

HeoreH 

7. TY<POBbIH, I1JIOXO KOHCOJIll,LIOBaHHbIH neC'laHllK C raJIbKaMll aHp;e3llTa: JIllCTOo6pa3HbIe rJIllHbI C oCTpaKo
,LIaMll (6acceHH BpaHe). - 8. I1JIOXO KOHCOJIllp;OBaHHbIe l1eC'laHllKll II KOHrJIOMepaTbI (6acceHH JIecKoB~). -
9. TY<PllTbI, l1eCqaHlli<H II KOHrJIOMepaTbI; 3aKpblTbIe (a).; 10. Ty<p. - 11. I1eCTpble l1eC'laHllKll, KOIITJIO
MepaTbI II IleC'laHbIe MepreJill. - 12, KpacHble II cepble TY<PoBble neC'laHllKll II KOHrJIOMepaTbI. 

H3MeHeHJUl CBJl3aHHble C jl;aIl;RTaMH H aHjl;e3HTaMR 

13. rll,LIpOTepMaJIbHble ll3MeHeHllH. - 14. I1llpllTll3al\llH. 

BYJlKaHRTbI 

15. BYJIKaHll'leCKlle 6peK'lllll nop<PlIpOll,LIHOrO ,LIal\llTa. - 16. I10P<PllPOllp;HbIH 6ll0TlIT-aM<pll6oJIOBbIH P;Rl\llT. 
- 17. BlloTllT-aM<pll6oJIOBbIH ,LIal\llT. - 18. BllOTllTllBbIH ,LIal\lIT. - 19. AM<pll60JI-6ll0TIIT aH,LIe3llT. 

BepXHHH OJIHrOll;eH 

20. AprllJIJIllTbI II MepreJIll. - 21. I1eC'laHllKll II KOHr JIOMepaTbI. 

rpaHOjl;ROpRTCKRH MaCCRB CYPjl;YJlRIl;b1 

22. rpaHOp;HOpllTbI CYP,l\YJIlIl\bI; (a) nop<pllpOllp;Hble, (6) aM<pn60JIOBble. - 23. rereporeHHble MllrMaTHTbI 
no OKpalIHe rpaHOp;HopllTCKoro MaCCllBa CYP,l\YJIlIl\bI. 
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CeROR rp~ellR~bI 

24 .. KOHI'JIOMepaTbl H 6peKtrnH. - 25. IIeJIarH'lecKHe MepreJIMCTble H3BeCTlUnrn:. - 26. MeJIK03epHHCTble 

MepreJIHCTble H H3BeCTKOBble neC'laBHKH, aprHJIJIHTbl, MepreJIH H neC'laRble H3BeCTIUIKH; CJlOH C HepHHeHMH 

(a). - 27. KOHrJIOMepaTbl H neC'laHHIrn: C JIHH3aMH yrJIH B BepxHeH 'laCTH cepHH: MeJIK03epHHCTblH neC'laBHK 

C HO~yJIHMH JIHMOHHTa (a). 

28. OOJIHTH'leCKHe II3BeCTHHKII. - 29. AprIIJIJIIITbl II MepreJIII. 

TUTOR-BaJIaU)I(RRCKu:lt 4l1lUIII 

30. MepreJIH H neC'laBHKH C npOCJIOHMH KaJIhKapeHHTa. - 31. IIec'laBblH <pJIHill. - 32. qepHbIe aprHJIJIHTbl 

He<pJIHilleBOro ra6HTyca. - 33. <PJIHIII: "sediment flow". - 34. <PJIHIII C npOCJIOHMH II3BeCTHHKa C anTHxy

caMII. - 35. KOHrJIOMepaTbI. 

IOpa 

36. I13BecTHHKH C HillMOH. - 37. I13BecTHHKH ,n;orrepa (?). - 38. Ilec'laHHKH C yrJIeM JIeHaCa (?). 

Cpe~HJlJl IOpa 

39. I13BecTHHKH. 

,!l;eBoH 

40. <P JIHIII ,n;eBOH. - 41. IlJIOXO MeTaMoP<PH30BaHHbIH TeKToHH3HpoBaHHblH H3BeCTHHK. 

CepUJl CBo~ .. e 

42. MeTaJJ;Ha6a3. - 43. MeTara66po. - 44. rpa<pHToBble CJIaHI.\bl, H3BeCTHlIKH H JIHJJ;HTbI. 

OP~OBU~U:lt 

45. CIIHJIHTbI. - 46. MeTaaprHJIJIHTbI. 

HH)I(Henalle030iicKHe rpaHBTHbIe nopO~bI 

47. AIIJIHTbI. - 48. rpaBHTOH,n;bl KYKaBlliJ;bl H peKH CJIaTHHbI. - 49. AIIJIHTOBlI,n;Hble rHeilc-rpaHHTbI. 

50. rpaHliTollJJ;bl EmKlliJ;lI. 

fiporpeCCUBHO MeTaMop41B30BaHHbIH BlIacuHcKuii KOMlllIeKC 

51. TOHKO-H'leHHble aMHr,n;aJIOBlI,!l;Hble MHI'MaTliTbI. - 52. TOHKo3epHlICTblH rHeHc. - 53. JIeYKorneHc. -

54. JIeIITHHOJIlITbl II MHKaIIIlICTbI. - 55. rpaHaT-CTaBpOJIliTOBble JIeIITliHOJIliTbI. - 56. <PlIJIOHllTH3HPOBaB

Hble H KaTaKJIlI3HpoBaHHble JIeIITliHOJIHTbI. - 57. AM<plI6oJIliTbI. 

BlIacuaa KOMDlIeKC (pu41eii-KeM6puii) 

58. MlIJIOHHTlI3l1pOBaHHble rpa<plIToBble CJIaHI\bI. - 59. CepneHTHHlITbI. - 60. TaJIbKIIIHCTbI. - 61. 
MeTaMop<PlI30BaHHble KBapI\IIoP<PlIPbI. - 62. MeTaMoP<PlI30BaHHble ra66po. - 63. KBapI\-CeplliJ;lITOBble 

II CepllI\lITOBble CJIaHI\bI. - 64. XJIOPHT-MYCKOBliToBble <plIJIHTOBlI,!l;Hble CJIaHI\bI. - 65. XJIOpliT-Cepll

I\lITOBble CJlaHI\bI. - 66. XJIOPHT-MYCKOBHToBble cmUIl.\bl. - 67. MYCKOBHT-XJIOpHTOBbie CJIaBI\bl. - 68. 
MpaMOpbI. - 69. KBapI\lITbI. - 70. XJIOPllT-3IIlI,n;oToBble CJlaHI.\bl. - 71. AKTHHOJIHTOBble CJlaHI.\bI. 

- 72. JIeIITliHOJIliT-MHKaIIIlICTbl C rpaHaTOM (a); C poroBoH 06MaHKOH (6). - 73. KaTaKJIlI3l1pOBaHble aJIb6l1T

XJIOpliT-CepllI\lITOBble CJlaHI\ble. - 74. KaJIbKnmCT. - 75. AJIb6l1T-XJIOPliTOBble CJlaHI\bI. - 76. Xn0PllT

-aKTlIHOJIliTOBble CJIaHI\bI. - 77. AJIb6HT-XJIOPliT-MYCKOBliToBble CJIaHI\b1. - 78. AJIb6l1T-rHellc C XJIOPliTOM. 

JIErEH.UA CT AH.IXAPTHbIX OE03HA qEHI1H: 

1. reOJIOrll'leCKaH rpaHHI\a: yCTaHOBJIeHHalI, 3aKpblTaH lIJIli npll6JIlI3l1TeJIbHO onpe,n;eJIeHHaH. - 2. IlOCTe

neHHblH JIlITOJIOrll'leCKliH nepexo,n;; YCTaHOBJIeHHbIH, 3aKpblTblH lIJIli npll6JIlI3HTeJIbHO onpe,n;eJIeHHbIH. -

3. 3P03l10HHaH lIJIli TeKTO-3p03l10HHaH rpaHllI\a; YCTaBOBJIeHHalI (c na,n;eHHeM); npll6JIlI3l1TeJIhHO onpe,n;eJIeH-
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Hafl. - 4. rpaHln~a MarMaTH'IeCKOrO TeJIa npOTHKalO~ero BMe~aro~ylO nopo~y: YCTaHOBJIeHHafl; npH6JIH-

3HTeJIbHO onpe,l:leJIeHHafl. - 5. 3JIeMeHTbI na,l:leHHfl CJIOfl: OT~eJIbHOe H3MepeHHe: rOpH30HTaJIbHbIH CJIOH; 

BepTHKaJIbHbIH CJIOH; CTaTHCTH'IeCKOe n~eHHe. - 6. 3JIeMeHTbI II~eHHfl <pOJIH~HH; OIIPOKHHYTafl <pOJIH~Hfl; 
BepTHKaJIbHafl <pOJIH~Hfl; <pOJIHa~Hfl C JIHHe~HeH. - 7. 3JIeMeHTbI 3aJIeraHHfl Tpe~HHbI. - 8. 3JIeMeHTbI 

3aJIeraHHfl KJIHBama; BepTHKaJIbHbIH KJIHBam. - 9. KYIIOJI, - 10. OCb IIorpymalO~eHcfl aHTHKJIHHaJIH. -

11. OCb aHTHKJIHHOpHfl; OCb aHTHKJIHHOpHfl, OIIpoKHHYTafl. - 12. OCb IIorpymalO~eHcfl CHHKJIHHaJIH. -

13. OCb CHHKJIHHOpHfl. - 14. CHHKJIHHaJIb H aHTHKJIHHaJIb (m - Dm) C IIorpymalO~eHcfl OCblO. - 15. 3JIe
MeHTbI 3aJIeraHHfl OCH CKJIa~H (6e3 0603Ha'IeHHfl XapaKTepa). - 16. C6poc: YCTaHOBJIeHHbIH; 3aKpbITbIH 

HJIH IIPH6JIH3HTeJIbHO OIIpe~eJIeHHbIH; IIpe~OJIaraeMbIH c6poc C a-JIHHe~eHH. - 17. OTHOCHTeJIbHO OII~eH
Hbm 6JIOK; rpaBHTa~HoHHbIH c6poc C IIa~eHHeM. - 18. PaaJIOMHafl 30Ha. - 19. <t>pOHT Ha~BHra; <pPOHT IIO

KpOBa. - 20. MHKpo<paYHa. - 21. MHKpo<pJIOpa. - 22. MopcKafl MaKpo<paYHa. - 23. I1poflBJIeHHfl KayCTo-
6HOJIHTOB. - 24. I1pOflBJIeHHfl MeTaJIJIOB (Fe, Pb, Zn, Mo). - 25. rOpHble Bblp6oTKH, 3a6poweHHble. -

26. OTKpbITafl Bblpa60TKa, 3a6poweHHafl. - 27. EOJIee 3Ha'IHTeJIbHble KaMeHOJIOMHH. - 28. illJIaK. - 29. 
MeXaHH'IeCKHH MOJIOT (CaMOKOB). 
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