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YBO.Q 

Y OKBHpy PllAOBa Ha H3P3AH OCHOBHe reOnOWKe Kapre C<I>PJ, y nepHOA}' H:Hel)y 1958. H 
1964. ro,lI,HHe, H3BpWeHO je Kaprnpalbe nHCTa HHW 1:100 000, OA CTpaHe eKHna 3aBOAa Ja reonOWKa H 
re<><l>H3H'IKa HCTpa)I(HBalba H3 EeorpllAa H Py,lJ,apCKO-reonowKOf l}laKYmera YHHBep3HTeTa y EeorpaA}' 
/JIMfK/. 

TOKOM 1958. H 1959. ro,lI,HHe, jY>KHY nonOBHUY ceKUHje HHW 51 H CeKlJ,Hjy HHW 53, 
HCTpa>KHBanH cy: llHMHTPHjeBHh MHnOPllA, UBeTKoBHh llHMHTPHje~ UeKHh nopl)e, JenHCaB'IHh JQCHIfI, 
BenH'lKoBHh CBerncnaB, M. qHKHH H E. neTPoBHh. Y HCTOM nepHoAY BynKaHHre PllAaHa KaprnpanH cy 
llparyrnH newyT H JOBaHoBHh MHO,lJ,par. 

PllAOBH cy HaCTaBIbeHH 1962. ro,lI,HHe, KllAa cy Tep3HH Bn3AHMHp, PaKHh MHnoW H bO,lJ,Hh 
llywaH HcnHrnBanH npeoCTane ,lJ,enOBe CeKlJ,Hje HHw-51 H HHW-52 /H3Y3HMajyhH CeKlJ,Hjy lloJbeBau/. 

Haj33A, JaBpwHe repeHcKe PllAOBe Ha npeocTanoM ,lJ,eny TepeHa 06aBHnH cy 1964. ro,lJ,. PaKHh 
MHnow, neTPoBHh Bn3AHcnaB, XaUH-BYKoBHh MOM'lHno, JaHAPHh CnaBK3 H naHmh OnHBepa. Y 
OBOM nepHoilY HCTa eKHna H3BpWHna je peaM6ynalJ,Hjy aHAe3HTa PllAaHa H ,lJ,enOBa HeoreHa KaprnpaHOr 
1958. H 1959. ro,lJ,HHe. 

neTPonOwKa HCIIHrnBalba 06aBHnH cy ABPaMOBHh Bepa, llHMHTPHjeBHh MHnOpllA, TaKa'! 
l1llAa, ilBeTKOBHh llHMHTpHje H XaJ,IH-BYKOBHh MOM'lHno, AOK je ceAHMemOnowKY 06paA}' MaTepHjana 
HeoreHHX nO,lJ,pyqja ,lJ,ana BeCHh MHnHua. Ha npo6neMHMa naneOHToJIomje H CTparnrpa4JHJe P3AHJIH cy 
nonoBHh Pa,lJ,MHna /MaKp<><l>ayua HeoreHa/, JaH,lJ,pHh CnaBKa /MaKP<><l>aYHa KBapTapa/, ffiKepJb 
)l(HBllAHHKa /MaKP<><l>JIOpa/, naHmh Bepa /nanHHOJIOmja/ H farHh HllAe)l(,lJ,a /MHKp<><l>ayua HeoreHa/. 
MHKponaneoHTOnowKe npenapare H3 MepMepaCTHx Kpe'llbaKa np06neMam'lHe CTapocm PllAHnH cy 
najHh Bepa H naHrnh CMHIbKa. 

GmHKaTHe aHanHJe pal)eHe cy y XeMHjcKoj JIa60paTOpHjH HHA}'CTpHje eJIeKTponopuenaHa y 
ApaHl)eJIOBUY, JIa60paTOpHjH 3a CHJIHKaTHe aHanHJe Py,lJ,apCKO-reonowKor lfIaKYlIrera YHHBep3HreTa y 
EeorpaA}' H na60paTOpHjH 3aBo,lJ,a 3a reonOWKa H re<><l>H3H'1Ka HCTpa>KHBalba H3 EeorpllAa. Y 
nocne,lJ,lboj cy TaKol)e 06aBJbeHe H HeKOMllJIeme aHanH3e fJIHHa /MapKOBHh AHHua/. 

TYMa'i cy HanHcanH: PaKHh M., llHMHTPHjeBHh M., EOAHh ,U., Tepe3HH B., llBeTKOBHh ,U., 
neTPoBHh B. 

TeKCT TYMa'ia je pe,l1,HfOBaO M.llHMHTpHjeBHh, a KaplY cy 3a WTaMny npHllpeMHnH E. neTPoBHh 
H M. llHMHTPHjeBHh. fpalflH'IKe npHnore 3a l)'Ma'i uprao B. E~KOBHh. 

rEOrPA<1lCKO-MOP<1l01l0W KE KAPAKTEPI-1CTI-1KE 

06JIaCT o6YXBaheHa JIHCTOM HHill Y uenocm npHnllAa nO,lJ,pyqjy jyroHCTo'IHe Cp6Hje. 
Y MoplflonowKoM nOfJIeilY repeH ce MO>Ke nO,lJ,enHrn Ha ABa BenHKa ,lJ,ena: 06JIaCT paBHH'IapcKOf 

H 6P,lJ,OBHTOr JeMJbHwra, Be3auy 3a 6pojHe KOTHHHe Kao WTO cy TOllJlH'lKa, HHwKa, Eap6ewKa H 
JIecKOBa'lKa, H 06naCT HHCKor H cpeAlbennaHHHCKOr 3eMIbHWTa naqa'le, BH,l1,ojeBHue, CeJIH'IeBHue, 
Ea6H'1Ke rope H PllAaHa, Koja '!HUH OCHOBHO ropje nOMeuyrnx KOTHHHa. npOCTOpHH paCIIope,lJ, 06a 
MoplflonowKa ,lJ,ena ycnoBIbeH je reOJIOWKOM H TeKTOHCKOM rpal)oM. 

OporpalflcKH npaBlJ,H llJIaHHHCKHX MaCHBa, Kao H npaBlJ,H fJIaBHHX nOTonHHa H:Hel)y lbHX, 
ycnOBJbeHH cy HCKJbY'lHBO TeKTOHCKOM rpal)oM. TaKo cy CenH'leBHua H Ea6H'1Ka ropa XOPCTOBH H:Hel)y 
HHwKe, oap6ewKe H JIecKOBa'lKe nOTOnHHe. To HCTO Ba>KH H 3a TonnH'lKY nOTonHUY nocrany 
CnyWTalbeM AenOBa TepeHa H3Mel)y Jacrpenua Ha ceBepy H nacja'le H BH,l1,ojeB}fUe Ha jyry. 

JY>KHa MopaBa, TonnHua, HHWaBa H lbHXOBe npHToKe yceKJIe cy ce, nOCIle nOBna'lelba HJlH 
HCYWHBalba jeJepa, y ueHTPanuy je3epcKY paBaH Kojy cy paw'IJIaHHne Ha BenHKH 6poj iJYfHX H 
3apaBlbeHHX Koca. Ha Taj Ha'IHH, y pacrpeCHTHM ce,lI,HMeHrnMa ueHTPanHe paBHH CTBopeHe cy WHpoKe 
,lJ,OJIHHe ca ,lJ,06po paJBHjeHHM anYSHjanHHM Tan03HMa. 

Mo>K,lJ,a HajKapaKrepHCTH'IHHjH MaKpoMoplflonowKH 06JIHK Ha ,lJ,eny HeoreHor nO,lJ,pyqja 
npe,lJ,CTaBIba H3BaHpeAHO H3pa>KeHa aCHMeTPHja AonHHa CKOPO CBHX ja'IHX TOKOBa HnH lbHXOBHX 
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npHTOKa. ACHMerpHja je 3an3)l(eHa 3ananHO OA J}?KHe MOpaBe y AOnHHaMa OOfAaHOBaqKe, .lly50BCKe H 
nycre peKe, npeHOBa'lKOf nOTOKa HAp. OHa Ce MaHHtPecryje Ha raj Ha'lHH UITO cy eKCll03HUHje 
ceBep03ana.a;HHX crpaHa AonHHa YBeK 5naiKe OA aHlHnOAHHX - jyroHcro'lHHX na.a;HHa. OBaKBa cHryaUHja 
ycnoBJbaBa nnacmUlHer repeHa y OKBHPY HeoreHor nOApyqja H pacnopeA HajMnal)Hx KBaprapHHX 
TBOpeBHHa. 

CBH BOAeHH TOKOBH ApeHHpajy ce J. MopaBOM H fbeHHM 5pOjHHM npHrOKaMa /Ja5naHHUOM, 
nycroM peKOM, TOfinHUOM, HHllIaBOM H AP./. Y OKBHPY KpHcranacmx repeHa XHAPorpa4>cKa MpeiKa je 
AOCTa npaBHnHO opHjeHlHcaHa H ycnoBJbeHa reonOllIKHM CKnOnOM. npHnana lHny pellIerKacre MpeiKe 
Koja ce O)JJIHKYje lHMe Aa cy Behli rOKOBH OOH'IHO napanenHH H cy5napanenHH ca npYiKafbeM 
tPonHjauHje AOK fbHXOBe npHTOKe TeKY nOA npaBHM yrnOM. BenHKa BehliHa rOKOBa KojH AOna3e ca 
KpHcranacmx repeHa HMa 350r HeypaBHoreiKeHHX npOtPHna oyjH'IapcKH KapaKTep, KOjH ce MaHHtPecryje 
crnapaH>eM Aocra BenHKHX ImaBHHcKHX KOHyca, HnH AYOOKHM yceuafbeM Ha AenOBHMa KOHraKra 
HeoreH-KpHcranaclH llIKPHJbUH /rOKOBH OKO qe'lHHe, .llyKara H f. J10KollIHHue/. 

Y OKBHpy HeoreHHX repeHa BehliHa npHrOKa y OAHOCY Ha rnaBHe rOKOBe HMa AHjaroHanHH, 
pel)e ynpaBHH npaB3U npyiKafba. 

OA Mop4JonOllIKHX tPeHOMeHa nOCTanHX panOM peKa Mopajy ce nOMeHyrn OA paHHje n03Hare 
npooojHHue TonnHue /KOA XHcapa H fyoe/ H JYiKHe MopaBe /HcnOA KYPBHH fpana/. 
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nPErIlE.Q PAH~J~X ~CTPAH{~BAI-bA 

Pamlja reOnOWKa HCTpa)[<HBalba repeHa nHCTa HHW O));BHjana cy ce no eranaMa 0)); KOjHX je 
CBaKa noceoHo 3Ha'lajHa 3a npO}"laBalbe reonornje Cp6Hje H HcnHmBaHHX 06naem. 

IIpBe nHrepa-rypHe nO));arKe Hana3HMO y npBoj nonOBHHH XVIII BeKa KOP; A. Bo~e-a /1838, 
1840. H 1850./ H A. VisquesneI -a /1842./ "yreMeJba'la reonornje CBHjy 6anKaHcKHx 3eMaJba"; KaKO 
HX onpaEp;aHo Ha3HBa J. }l{yjoBHn /1893/. IIoCMarpaRH ca P;aRawlbef acneKra OBH nO));aUH HMajy 
HCTopHjCKH 3Ha'laj. I1naK, Mopa ce nOMeHym BeOMa HHrepecaHrna npemoCTaBKa A. Boue-a /1850/ ));a 
je Mal)apCKo MHOueHCKO Mope KOMYHHUHpano ca MopeM y JI1 EBpOIm, cneUHjanHo ca BnaWKHM 6aceHoM 
H TO Kp03 MopaBcKY p;onHHY H KaHan OM KOP; Hr-lwKe 6albe npH 'IeMY Hem ayTOp CMarpa p;a je HHBO Mopa 
OHp;a ne)[(ao Ha BHCHHaMa op; 1.600 - 2.000 m, llITO 3aKJbyqyje Ha OCHOBY 06ancKI1X HaROca KOP; Hv..wa H 
IIHpora. Haj3Ha'lajHHjH nHrepa-rypHH nop;araK Hana3H ce KOP; A. Visquesne1-a /1842/ KOjH, 
rpempajynH OP;Hoce H3Mel)y MapHHcKOf H CnaTKOBO));HOr repUHjapa, npaoHnHO 3aKJbY'lyje ));a MapHHcKH 
repUHjap y p;aRaWlbHM p;onHHaMa rnaBHHX npHTOKa llYHaBa HHje npop;po ));aneKO y Cp6Hjy Kao H p;a ce 
je3epCKH repUHjap Hana3H y roplbHM p;enOBHMa nOMeHymx npHroKa y OOnHKY H30nOBaHHX 6aceHa. IIo 
npBH nyr ce KOP; OBor ayropa cpeny MeP;HraUHje 0 CTapoem repUHjapHHx 5aceHa 3a Koje Ka)[(e p;a ,je));HH 
npHnap;ajy cpep;lbeM a ));pyrn, ca KOHfepHjaMa, roplbeM repUHjapy". Haj3ap;, H3 OBor nepHO));a nOCTojH H 
pap; F. Hochstettera /1870/. IIo OBOM ayropy BnaCHHCKa nnaHHHa H3rpal)eHa je op; MHKaWHCTa H 
HCKOHCKor aprnnOWHCTa 'IlIja ce 30Ha npy)[(alba npore)[(e op; .Ily5HHue H CrpYMe CBe P;O HHwa. Op; 
fpp;enHUe P;O HHwa nOMHlbe WHPOKY anYBHjanHY paBaH Koja je caMO KOP; KYPBHH fpap;a npHTeWlbeHa 
H3)J;aHKOM HCKOHCKHX «pHnHra npeKO Kora ne)[(H p;HnYBHjanHH HaHOC. 

Hapep;Ha erana reonOllIKHX HCTpa)[(HBalba, op; nojaBe KanHranHHX pap;OBa J. }l{yjoBHna P;O II 
cBercKOf para, 03Ha'laBa nepHOp; y KOMe cy P;OMaflH Ha}"lHHUH nOKYllianH p;a CHCTeMarcKH 05pap;e 
op;pel)eHe np05neMe reonolliKor H reoMop<iJonolliKor KapaKTepa. TaKO J. }l{yjoBHn /1893/, onHcyjyhH 
IIoMopaBJbe, p;onHHY TonnHue, EaOH'IKY ropy, CenH'IeBHUY H Eap6elllKY noronHHY H3)J;Baja OCHOBHe 
reonOlliKe «P0pM<mHje H y OKBHPY lbHX pa3nH'IHre nHronOlliKe 'InaHOBe. HellITo p;eraJbHHje op; ocranHX 
repeHa onHcyje reonOlliKH caCTaB nnaHHHe CenH'IeBHue, OP;Hoce H3Mel)y oporpa«pcKor H reKTOHcKor 
npaBua Kao H op;Hoce ca OCTanHM nnaHHHCKHM KOMnneKCHMa KOjH OKpy)[(yjy 3annalbe. OH CMarpa p;a je 
a30jcKH repeH OKO 3annalba npep;CTaBJbeH KaKO CTapHjHM raKO H Mnal)HM KaTOM HCKOHCKHX lllKpHJbaua. 
OnHcyjy'1H OKonHHY IIpoKYnJba J. }l{yjoBHn nOMHlbe rnajceBe, MHKawHCTe, aM<iJH50nHTe, KBapUHre H 
MepMepe. 

OBa erana ronOlllKlIX Hcrpa)[(}fBalba KapaKTepHem'lHa je H no TOMe llITO C. EpYCHHa H lberoB 
cnep;5eHHK II. IIaBnoBHn 3anO'lHlbY cHCTeMarcKo npHKynJbalbe H 05paiJ:Y cpnCKe ManaKo-<iJaYHe. TaKO 
C. EpYCHHa /1893/, Ha OCHOBY aHanH3e <iJaYHe H3 HeKHX nOKanHocrn OKonHHe HHwa omapa HeKonHKO 
HHrepeCaHTHHX CTpamrpa<lJcKHx np06neMa P;OK II. IIaBnoBHn /1901/ Ben caCBHM op;pel)eHo, Ha OCHOBY 
KOHrepHja, CMarpa p;a cy cep;HMeHm OKonHHe HHwa p;OlbonnHoueHCKe' CTapoem. 113BeCHe Mep;HraUHje 0 
CTapocrn cep;HMeHara p;ena JIecKOBa'lKe KOTnHHe, HaKO 5e3 naneOHronOWKHX p;OKa3a, Hana3HMO KOP; C. 
Pap;oBaHoBHna /1901/ KOjH cMarpa ,,));a ce y OKonHHH JIecKoBua ranacano BenHKO p;HnYBHjanHo 
je3epo". 

aBO je raKol)e H nepHOp; pap;OBa J. UBHjHna /1901, 1902, 1903, 1909, 1924. H 1936/, KOjH je 
p;ao p;paroueHe nO));arKe HapO'lHTO reoMop<!JonowKor KapaKrepa. TaKBH cy, Ha npHMep, 3aKJby'lUH 0 
je3epcKHM ooanaMa H npH5pe)[(HHM paBHHMa op; neorpap;a CBe P;O fpp;enH'IKe KnHcype / I 909/ HnH onHC 
np050jHHue TonnHue KOP; XHcapa H fy5e /oKonHHa IIpoKYIljba/ If ));p. Y npHcrynHoj aKap;eMcKoj 5ece)J;H 
/1900/ J. UBHjHn pacnpaBJba 0 reoreKTOHCKOM nono)[(ajy POP;onCKe Mace H reKTOHCKHM 30HBalbHMa 
yHyrap lbe, 0 nono)[(ajy H eBonYUHjH HeoreHHX je3epa, 0 crapocrn nojep;HHHx 5aceHa, 0 KapaKTepy 
Ce));HMeHT<mHje yHyrap lbHX H ));p., na ce MO)[(e 3aKJby'lllm p;a je TO HajKoMnnernHjH pap; reonOlliKor 
KapaKrepa y ODOM nepHop;y. Ca noce5HHM nHjereroM Mopa ce nOMeHym H reoMop«ponowKa CTYAHja 
HHwKe KOTnHHe OA II. JaHKoBHna /1909/ y KOjOj ce,nope)); CHcreMarcKHx H cpel)eHHx H 05pal)eHlIX 
reoMop«lJonolllKHx nOAaraKa, Ha BeOMa HHrepecaHraH Ha'lHH Aaje naneoreorpa«pHja HHWKOf- p;ena 
MopaocKor oaceHa H TO no eranaMa, nO'leB OA lberoBor «popMHpalba CDe ));0 KOHa'lHOf omUalba. Kap;a ce 
Ben roBOPH 0 reOMop<!JonOWKHM pap;OBHMa rpe5a nOMeHYTH H pap; C. MHnojeBHna /1929/ KOjH 05pal)yje 
AonHHY TonnHue. Mopa ce penH Aa oBaj ayrop, 5e3 HKaKBHX p;OKa3a, nOKYWaoa peWaBalbe np06neMa 
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xpoHonomje HeOreHJfX 110Apyqja. TIorrynapHH peIDMeH reonOlUKe H reoMopcIJonoIllKe rpal)e OBHX 
rroApyqja MOl)' ce HahH Y OrrHCY rryra III Kompeca cnOBeHCKHX reorpa4Ja H ernorpacIJa /1930/ H3 rrepa C. 
MHnojeBHha H M. flYKoBHha. 

Haj3aA, M. flYKOBHh /1926/ 3arrO'lHfbe CHCTeMalCKO caKyrrJbafbe XHAporeonoIllKHX rrOAaTaKa H3 
Cp5Hje a rroce5Ho H3 OKonHHe flecKoBu;a. 

Ha OCHOBY AOCaAaIllfber rrperneAa nHTepaIYpHHX nOAa TaKa HaMehe ce 3aKJbyqaK Aa cy Y OHO 
BpeMe reonOID BeOMa Mano rra)f(fbe 110CBehHBanH CTpYKIYPHOj reonomjH a rroce5Ho TeKTOHHQH 
nojeAHHHx reOMopclJonOIllKHX HnH oporpacIJcKHX u;enHHa. 350r TOra ce, Y rrepHOAY H3Meljy ABa CBelCKa 
paTa, 'IHHe 035HJbHH rrOKylUajH Aa ce OBa npa3HHHa Ha HeKH Ha'lHH nonYHH. Haj3Ha'lajHHjH pe3ymam 
OBHX nOKylUaja rrpeACTaBJbajy rry5nHKoBaHe MaHYCKpHITTHe KapTe Kao H H3BelUrajH 0 PMY OHAalUfber 
feonOlUKor HHcml)'Ta KpaJbeBHHe JyrocnaBlfje 3a nHCTOBe HHlU H TIpOKyrrJbe, Ha KojHMa cy paAHnH C. 
MHnojeBHh /1936/, E. farapHH /1936/ H K. TIeTKoBHh If C. MHnojeBHh /1937/. HeIllTo paHHje n. 
JapaHoB /1935/ Aaje 3aKJby'lKe 0 TeKTOHcKoj rpaljH CenH'IeBHu;e 3a KOjy, Ha OCHOBY rrapanenH3aU;Hje ca 
TepeHHMa y EyrapcKoj, cMaTpa Aa Je rrpeTe)f(HO cunypcKe CTapocm. 

TIocneAfba, rrocneparna erarra reonOlUKHX HCTpa)f(HBafba KapaKrepHIlle ce rroce5HoM 
AHHaMH'IHOlUhy ycnOBJbeHOM HarnHM npHBpeAHHM pa3BojeM. TaKo Beh 1947. rOAHHe, C. MHnojeBHh H 
M. PHcmh Aajy HeKonHKO KpahHX H3B~lUraja 0 rrojaBaMa nHCKYHa H 5epHna y OKonHHH TIpOKyrrJba. 
06HMHH PMOBH 6HnH cy opraHH30BaHH OA cTpaHe feonoIllKor HHcmIYTa CAH TOKOM 1950, 1951. H 
1952. rOAHHe. TIopeA reonOlUKHX KapaTa 1 :25000 nOCToje' KpaTKH H3BelUTajH C. TIaBnoBHfla H C. 
)lHBJbaHa /1952/. C. TIaBnoBHh y OKBHPY KpHCTanaCTor KOMnneKca If3J];Baja MHKalUlfCTe Kao OCHOBY y 
KOjOj ne)f(e 30He OKQacmx rnajceBa, MafHenrrOM HMnpernHcaHHX rnajceBa, aMclJH50nHTa H aMgm60nHlCKHX 
majceBa. PyAe rno)f(lja C. TIaBnoBHhBe3yje 3a :JUHe 5enHX maj~Ba. 113 OBor rrepHoAa Kao ef3aKrnHjH 
rrOAaraK Hcm'le ce rneAHIllTe C. )lHBJbaHa /1952/ KOjH cMaTpa Aa OKonHHa >KHrnor TIoTOKa rrpeACTaBJba 
aHmKnHHopHjYM npaBu;a CC3-JJH y KOjH je ymCHYTa jeAHa HeoTKpHBeHa rpaHHTCKa Maca. 

HaKo He Tpernpa repeHe nHCTa HHlU, y pemOHanHOM rrorneAY BeOMa je 3Ha'lajal;l PM K. 
TIeTKoBHha /1954/ KOjlf, Hll OCHOBY Be3HBafba MarMaTCKHX nOKpeTa H oporeHHx clJa3a Ha rrn. JaCTperru;y 
H3Meljy OCTanor CMaTpa Aa je TOrrnlf'lKa HeoreHa AenpecHja rrOCTana "BepoBarno 3a BpeMe HCTe 
MnaAOlUTajepcKe unH }'3 paHe rrOKpeTe arn'lKe clJa3e ... ", Kao If Aa je KaCHHje HcrrYfbeHa rraHOHCKHM 
ceAHMeHmMa. 

B.B.S. Sin~al /1958/ AeTaJbHO HCTpa)f(}'je Ea6H'IKy ropy: 'IHja je reonOIllKa If TeKTOHCKa rpalja, 
rropeA XHAporeonolUKe rrpo6neMamKe, 5Hna fberoBa AHcepTaU;HoHa TeMa. 

Haj3aA, KpHCTanaCTe lUKpHJbQe cpnCKO-MaKeAOHCKe Mace yonlUre H OBHX o6nacm noce6Ho, 
HapO'IHTO nocne 1956. rO,lI,HHe, AeTaJbHO o6paljyje M. )lHMHTplfjeBHh /1957. H 1959/. TIopeA 
HaBeAeHHX ayropa, OBe o5nacm je nocne II CBelCKor paTa !IOCehlfBao BenHKH 5poj cTpyqfbaKa OA KOjHX 
cy, Y clJOHAJ 3aBoAa 3a reonOlUKa H reocIJH3Hl1Ka IfCTpa)l(HBafba H3 EeorpaAa Hana3e 6pOjHH H3BelUTajH. 
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nPHKA3 OnWTE rPA"DE TEPEHA 

nOAPyqje nHcra HHw Hana3H ce Ha jyry CP CpoHje, H y uenHHH ne)l(H y cpnCKO-MaKeAoHCKoj 
MaCH. TepeH ce cacrojH ymaBHoM OA KpHcranaCTHX wKpHJbaua, Ha KojHMa /Y3 jeAHY BeOMa orpauH'IeHY 
nojaBy BepOBaTHO naJIeo30jcKHx ceAHMeHara/ ne)l(e BynKaucKe mopeBHHe neUKe oonacTH H HeoreHH 
ceAHMeHTH CHcreMa poBoBa H nOTonHHa JY)l(He MopaBe H lbeHHX npHToKa. 

KpHcranaCTH WKPHJbUH npHnauajy AOIbeM /lanauHo OA I\YOHHCKor pa3JlOMa lly illaHOBO -
BpBH KooHJIe/ H ropH>eM KpHcranacroM KOMnneKCY /HcrO'lHO on OBor pa3JlOMa/. 

nOIbH KOMnneKC rpauu "je3rpo" cpnCKO-MaKeAOHCKe Mace. CacrOjH ce OA KpHCTaJIacrnx 
WKpHJbaua KOjH cy HajBebHM AenOM ceAHMeHllior nopeKJIa H npHnauajy aM$HoonHTCKoj $arutjH no 
MeTaMop$H3M)'. YOKBHPY OBor KOMnneKca cy Ha nHC1)' HHW H)ABojeHe rpH cepHje: cepMja CHmo3pHHX 
rnajceBa H KBapUHra, BHAOBa'lKa cepHja ca MepMepHMa H roPlba cepHja oe3 MepMepa . .IlBe npBe cepHje 
'1HHe MaJbe-BHWe HepaJABojHBY uenHHY H y KpynHOM nnaHY ce Mory nOCMarpaTH Kao jeuua. 

Y oonaCTH jeJrpa AOMHHatmlH crpYKTYPHH oonHK npeAcraBJba aHTHKJIHHaJIa )f{Hmor nOTOKa, 
Koja je ceBepHH HacraBaK aHTHKJIHHopHjYM3 OpaHa. Y uenHHH je npaBHnHor H jeUUOCfaBHOr oonHKa. 
BHAoBaIJKo-npOKYna'lKOM AHjarOHaJIHOM Pa3JlOMHOM 3OHOM, Koja HMa KapaKTep neBor paceAa 
XOpH30HTanHor THna, OBa aHTHIOIHHaJIa je npeABojeHa Ha ABa onOKa OA KOjHX je ceBepHH peJlaTHBHO 
H3AHrnyr.H KpeTaH OKO 3,5km. Ka lanauy. Hcro'lHO OA aHTHKJIHHaJIe )l(HTHor nOTOKa Jle)l(H CHHKJIHHana 
EytlHHua H 3J1are, Koja Ice npeMajyry AenH Ha CHHIOIHHane EpecroBua H UpKBHue, na 3aTHM 
aHTHIOIHHaJIa nacja'le. OBa aHTHKJIHHana ce npeMa HCTOK)' HacTaBJba y CHHKJIHHany ,UyoOBa, Hla Koje ce 
paJBHja JlOHml}'AHHanHH Pa3J10MHH nojac KOlbapHHKa. Oce CBHX oBm HaoopHHX 06J1HKa TOHY Ka JJH, 
y3 OCHY KYnMHH3UHjy y nOApyqjy BHAojeBHue H nacja'le. 

fOPIbH MeTaMop$HH KOMnJleKC je OA AOlber oABojeH AYOHHCKHM pa3JlOMOM ,UyWaHOBa, KOjH 
npeAcraBJba ceBepHH HacraBaR 30He BpBH KooHJIe. fOPIbH /BnaCHHCKH/ KOMnneKC je H3rpal)eH OA 
ceAHMeHmo-BynKaHOreHHX mopeBHHa MeTaMop$HcaHHX AO $aUHje 3eneHHX WKPHJbaua. 

Y reKTOHCKOM norJleAY Y OBOM KOMnneKCY cy oABojeHa rpH nOAPyqja: aHTHKJIHHana nOOpe 
rnaBe, CenH'IeBHlI.e H EaOH'lKe rope. AHTHIOIHHaJI3 n06pe maBe je aCHMerpH'lHa, npeBpHyra H 
HaByqeHa npeMa Janauy y 30HH DywaHOBa. CeJlH'leBHua npeAcraBJba nonpe'IHH nOJlYXopcr, orpaHH'IeH 
ca ceBepa pa3JlOMHOM 3OHOM a ca jyra AenpeCHjOM Eap6ewa. Yopaua je y 05nHKe 'lHje oce H3pa3HTO TOHY 
Ka 11H. EaOH'lKa ropa yJla3H y nOApyqje JlHcra caMO CBOjHM ceBepoJanaAHHM A(lnOM, y KOMe ce HCTH'Ie 
OaOH'lKa aHTHlOIHHana ca OCOM Koja TOHe npeMa C3, Ka oap6ewKOM pOBy . 

.uOIbH KOMnneKC je HaopaH H MeTaMop$HcaH Y "npeBJlaCUHcKoj" q,a3H, Koja npHnaua HeKoj OA 
paHHjHX oajKaJICKHX q,aJa. fOPIbH KOMllJIeKC je, npeMa nOAauHMa ca JlHcra BJlacoTHHue, 

en. 2 - llperne~ reoJJOWKa KapTa JIHCT8 HHW. Generalized geological map of the NiS sheet. 0630plWl 
reOJIOl"H'lecKllJI KapTa JIHCT8 HHW. 

al - AnyBHjYM. Alluvium. AnmoBHii. 
t - Pe'IHe TePace. River terraces. Pe'lHl>le 'reppacbJ. 
PI - llJIHoQeH. Pliocene. llnHoQeH. . 
M,PI - ropJWI MHOQeH H ~OIbH JJ.IDIOQeH. Upper Miocene and Lower Pliocene. BepXHJtA MHOQeH H IIIDKIDIA 

IJJIJIOQeH. 
Ml +2 - .!lO.H H cpe~ IUIOQeIi. Lowu aDd Middle Miocene. HIDI<H1IA II cpe~ MIIOQeH. 
Ct -~. And .. ites. ~. 
e - llJlPOlUlllCTll"l MnepIIjaJI. Pyroclastic material. IlBpoKJllC'nl'IeCICJIA MaTCPHaJI. 
pz ? - ll8Jle03OllK? P.~ic ? • 11aJJeo3OA? 
r - rpeHlft. Granite. rpamrr. 
Soo - XnopIlT~ 1IIKpIIJIaQII. Chlorite-Mt'ic:ite schittl. XJIOp~ CJlIIIIQW. 
Gab - An611'1'CK11 rRajce_. Albite peiaes. ~ l'IIdtcw. 
Gm - CllTllo3pllll majc:. Pine-.rained peiues. Me.Iace3ep_CTWe raeAcw. 
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G _ JIJICKYIIOIIIrft C'ftHe Ja6yqeM. Mic:llCleOal rocks of Jabu6:vo. Cmo~ nopo,Qlol Jmyqeaa. 

Mi - MHrIlU'ltTH. Mipnatites. MHrMaTHTlal. 

+G - rHAjc B~. Gneiss of Bu~inac. I'HeAc BJ'IIIIIQIl. 
A _ AMclJBC5on-mrpoKceHCJ<e C'ftlle. Amphibole-pyroxene rocks. AM4H6m-JJJlpOI«:eHoBwe DOpoAhl· 

Q _ Kllap~. Quartzites. KMp~. 

M - MepMepil. Marbles: MpuIOPII. 

p _ nerMaTII1'II. pepta'tites. nerM81'll'l'W. 
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PH!jlejcKo-KaM5pHjcKe erapocrn, a Ha5paH je H MeraMopifmcaH y "BnaCHHcKOj" cpa3H rOKOM roplber )1;ena 
KaM5pHjYMa. . 

Y nO)1;pyqjy )1;Olber KOMnneKca Hana3H ce rpaHHTOH)1;HH cpaKonHr 3nare, KO]H nerponOWKH 
BepOBaTHO npe)1;eraBlba aHanoroH nnYTOHa BnajHe /nHer J1ecKoBau/ yrnCHyror y 30HH BpBH 
K05wna-ilywaHoBo, ca anconyrnoM erapowhy 0)1; 450 MHnHOHa ro)1;HHa. 

Ha 3analJ;HHM 05poHUHMa CenH'leBHue orKpHBeHH cy Ha Bpno ManOM npJCTopy MeraMopcpHc~HH 
KpeqlbaUH 3a Koje ce npeMa BeOMa OCKY)1;HHM naneOHronOWKHM nO)1;aUHMa npemoeraBlba nane030]CKa 
crap ocr. 

TBopeBHHe Mnal)er nane030HKa npe)1;eraBlbeHe cy nerMarnrnMa, KOjH cy BeOMa 5pOjHH U rpalJ;e 
HeKaIJ; H BenHKa KOHKOp)1;aHTHa rena y WKpHlbuuMa )1;Olber KOMnneKca. 

TepunjapHu BynKaHHrn rpa)1;e KpajlbH jyr03analJ;HU )1;eo nO)1;pyqja nHera U npun3lJ;ajy neUKoj 
BynKaHcKoj 05nacrn /PaIJ;aHY/, a )1;enHMHqHO ce Hanale U HHrepcrparncpHKOBaHH Y )1;OIbOMHOueaHCKUM H 
Cpe)1;IbOMHOueaHcKHM ce)1;HMeHrnMa. BynKaHHrn neUKe 05nacrn /ryCPOBH, opeqe, aH)J;e3Hrn H )1;auurn/ cy 
CTBapaHH KpajeM naneoreHa, KaIJ;a je O)l(UBlbeHa )1;enaTHoer nOHrnry)J;HHanHHX Pa3J10MHHX 30Ha, noce5Ho 
TynancKe )J;HcnoKaUHje Ha KOjOj OBO nO)1;pyqje ne)l(H. 

Ha npeKpeTHHUH naneoreH-HeoreH cpnCKO-MaKe)1;OHCKa Maca ce UHreH3UBHO 5naOKOBCKH 
palnaMa, H Hacraje HM3 pOBOBa nOBe3aHUX ca MopaBCKOM nOTOnHHOM /TonnH'lKa, HH~aBCKa, 
fleCKOBaqKa H Eap5eWKa noronHHaj. Y OBHM )1;enpecHjaMa ce raJIO)l(e HeoreHe Hacnare, Mel)y KO]UMa ce 
pa3J1HKYje )1;OIbH /)1;OIbOMHOl.\eHCKU H cpe)1;IbOMUOUeHCKH/ H roplbH /roplbOMHoueHCKH H. nnHoueHcKH/ 
KOMnneKC. Ce)1;HMeHrauHja )1;Olber KOMnneKca npaheHa je BynKaHcKOM aKTHBHowhy, KO]a 3aMHpe npH 
ranO)f(elbY roplber KOMnneKca. OBe rBopeBHHe ce Mel)ycooHO pa3JIHKyjy H no naneOKnHMarOnOllIKUM H 
naneorpacpCKHM KapaKrepHCTHKaMa H no cpaUHjanHoM caeraBy. 

yl3palJ;a OCHOBHe reonOWKe Kapre nHcra Huw )1;OnpHHena je )1;a ce y OCHOBHHM l.\praMa carne)1;ajy 
5uTHe KapaKrepHcrnKe OBe oonacrn. npH rOMe cy pellIeHH OCHOBHH nerponOllIKH, crpYJ<TYpHU, 
crparnrpacpCKH H reoxpOHonOWKH npo5neMH. Muora nHTalba U)1;aJbe cy ocrana Malbe HnH BHllIe 
ornopeHa H lbHXOBO pewaBalbe je HajBefiHM )1;enOM Be3aHO 3a )1;alba ucrp3)f(UBalba y OKBUPY 
cpncKO-MaKenOHCKe Mace. 

np05neM erapocrn )1;olber KOMnneKca KpHeranacrnx wKpHlbaua H nalbe oeraje ornopeH. 
ilOCa)1;allHbHM HCnHTHBalbUMa Huje Morno 5Hrn yrnpl)eHo )1;a nu je nocTOjana CaMO je)1;Ha unu BUllIe cpaJa 
"npeBnaCHHCKor" MeraMopiflH3Ma U no Kojer je ereneHa r3lJ;a MeTaMOpcpucaH nOlbH KOMlIneKC. nHTafbe 
BpeMeHa MHfMarnJaUHje Huje caCBHM jacHO. HajBepOBaTHHje je )1;a je)1;aH )1;eo MHfMaTHTa npHll3lJ;a 
npeBnaCHHcKoM MeraMopcpH3My, anH HX je nocra rellIKO O)1;BojHTH 0)1; BapHCl.\HjcKHX rnopeBHHa. 

CBa crparnrp*Ka H cpaUHjanHa H3)1;Bajalba y oKBHpy HeoreHUX H KBapTapHHx Hacnara 
npencraBlbajy HOBe nO)1;arKe. Mel)yrnM, y )1;albeM Hcrpa)I(HBalbY HY)f(HO je yrnpl)HBalbe raqHor 
crparnrpacpcKOf nono)l(aja cepHje nOIbOMHOl.\eHCKe H Cpe)1;lboMUOl.\eHCKe crapocrn. TaKol)e cy 
HenOBOlbHO pa3jawlbeHa nHralba OnHoca H3Mel)y )1;Olber H roplber )1;ena HeoreHe cepHje Kao H O)Ufoca 
MHO-nnHOueHcKHx U Mnal)Hx nnHoueHcKHx /np05neMaTH'lHO KBapTapHHX/ Hacnara. Pewelbe nOeraBJbe
HHX naneoreorpacpCKHX np05neMa pa3nnqHTHX je3epcKHx eTana raKol)e he npe)1;craBlbarn 3axBanHY reMy 
5ynyhHM HCTpa)l(HBaqHMa. Haj3an, )1;05HjeHH pe3ymaTH Hcrpa)l(UBalba KBapTapHHX Hacnara npe)1;craBlbajy 
OCHOB Ha KOjH rpe5a na ce HaIJ;orpa)1;e HOBH nOnaUH, HapOqHTO XHnporeonowKor H HH)I(elbepCKoreo
nOWKOf KapaKrepa. 
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onHC KAPTHPAHHX JE.QHHHUA 

KPHCTAnACTH Ii.iKPtlJbUH 

Ha nHCIy HHW pa3BujeHa ey ,[I;Ba KOMnneKca KpHcranacrnx WKpHJbaua: t:\OIbH H roplbH 
/BnaCHHCI<llf/. DBa J];Ba KOMnneKca cy no npBH nyr H3,lJ;BojeHa npH H3paJJ;H reonOWKe Kapre nHcroBa 
necKoBau JiI BnaCOTHHue, a Y not:\pyqjy RHCTa HHW pa3J1RKe H3Me~y IbHXey BeOMa jacHe H 
KapaKTepHCTH'IHe. 

JlOIbH KOMnneKC je p33BHjeH Ha Jan3,!J;HOM t:\eny nHcta. npere)J(Ho je ceJJ;HMeHlHor nopeKna 
/nenHTCKor H nCaMJilTCKor/, ca MHor06pojHHM HepaBHoMepHo pacnope!jeHliM CO'lHBHMa, pet)e H 
HenpaBHnHHM renHMa MernOalHra. Pa3J1HKe y cacraBY creHa ey OO'lHO H BepTHKaJtHo BeOMa H3pa3Hre, 
raKO t:\a je KopenHCalbe nojet:\HHHX XopH30Hara H Ha penaTHBHO MaJtHM /KHnOMerapcKHM/ YAaJbeHOCTHMa 
BeOMa reWKO. JlpK ey CMelbHBalba y Dm-hm nOAPyqjHMa Bpno '1ecra, pa3J1HKe y cacraBY km-not:\pyqja 
ey yrnaBHOM craTHCTH'IKe H KBaHTHTaTHBHe, WTO ore)J(aBa H3A:8ajalbe nojeAHHHX cepHja y OKBHPY t:\olber 
KOMllJ1eKca. nocne npBHx HCnHTHBalba OBHX repeHa Ha'll'lIbeH je nOKywaj H3,lJ;Bajalba t:\eBeT cepHja 
paCIIJIHHYTHX rpaHHua jY)l(HO Ot:\ peKe TonnHue /M. llHMHTpHjeBHll 1959/. KacHHja HCTp3)l(HSalba ,[I;ana 
ey HOBe not:\arKe 0 PalBOjy t:\OIbHX t:\enosa KOMnneKca, rraje Ha'll'llbeHa HewTO rpyoJba, anH BepoBalHo 
OnpaBAaHHja rrOAena uenor AO caAa n03HaTOr CIyoa AOlber KOMnneKca Ha TpH cepHje. H3HaJJ; Hen03Hare 
nOAHHe ne)l(H npBO cepHja CHlH03PHHX majceBa H KBapUHTa, neoena npeKo 1000m, OTKpHBeHa 
ceBepHO OA peKe TonnHue. npeI<O IbHX ne)l(H BH}1.oBa'lKa cepHja, ,[I;eoena npeKo 150Om, 
oKapaKrcpncaHa npHeycrsoM MepMepa /CHnHKalHHX JiI AOnOMHTCKHX/ KOjH y AOIbeM Aeny cepHje 'lHHe H 
npeKo 50% creHa. Ose t:\Be cepHje npHnaJJ;ajy no creneHY MeTaMopq,H3Ma CHnHMaHHrcKoj 30HH. H3HaJJ; 
IbHX ne)l(H cepHja 003 MepMepa '1Hja je AeOJbHHa npouelbHBaHa Ha npeKO 9km H YHYrap Koje je paHHje 
H3t:\sajaHo CeAaM OA Aeser nOMeuymx cepHja. MeraMopq,H3aM joj OWOBapa craypOnHT-AHcreHCKoj 
eyOq,auHjH. JlOIbH Aeo OBe cepHje rpabeH je rrpere)l(HO 0,[1; CHTH03pHHXTHajceBa, a roplbH OA WKpHJbaua 
OoraTHx nHCKyHOM; YMeun aMq,HoonHTCKHX creHa npOJJ;y)l(aBajy ce H Kp03 osy cepHjy, aJtH HM OamUHTeT 
onaJJ;a y Oi-UIocy Ha HH)I(e cepHje. nosnara HajBHwe cepHje je Hen03Hara, a rpaHHue H3Meby cepHja HHey 
ornrpe Hero nOKa3Yjy nocreneHe rrpena3e. 

fOPIbH /BnaCHHCKH/ KOMnneKC npeAcraBJba ceAHMeHlHo-BynKaHOreHY q,opMaunjy, MeTaMOp
q,HcaHY AO q,auHje 3eneHHX WKpHJbaua, nOKaJtHO H AO anOHT-enHAOr-aMq,HoonHTCKe q,auHje /HapO'lHTO 
y3 rpaHlfUY npeMa AOlbeM KOMnneKCY/. Osaj J<OMnneKC je HalBaH "SJ1aCHHCKH" no peUH BJ1aCHHH y 
l./HjeM je WHSY HajoOJbe pa3BHjeH H HcnHraH; B. AneKCHn H M. KaneHHn /1962/ cy sepOBalHO aHaJtore 
ose TBOpeBHHe HalBanH "Meraoq,HonHTCKo.q,HnHrOHAHOM q,OPMauHjOM". fOPIbH KOMnJ1I'''"C ce cacrojH 
OA creHa y l./HjOj rpabH yqeCTByjy xnopHT, cepHUHT H anOHT y Pa3J1H'IHTHM KOnH'll'lHCKHM BapY-;:!!UljaMa. 

Oi-UIOCH CTeHa OBa ABa KOMnneKca cy reKTOHCKH, TaKO Aa ce OHli rpaHH'Ie JJ;y)l(jeAHe AYOHHCKe 
30He y nOApyqjy .IlywaHOBa. Ta 30Ha npAcraBJba ceBepHH HactasaK 30He BpBH KooHne /M . 
.IlHMHTpHjeBHD 1963/, Koja ce npore)l(e rpaHHuoM J1HCTOBa necKosau H BJiacoTHuue. 

32 crapocr ,[I;olber KOMIIJ1eKCa HeMa Henocpei-UIHX nO,[l;araKa aJtH ra CMaTpaMO nporep03ojcKHM. 
npeMa rrot:\auHMa ca nHcra BnaCOTHHue, roplbH KOMnneKC je pHq,ejcKO-KaM0pHjcKe crapOCTH. 

JIOIbH ICpHCT8JJacm KOMWleKC 

OCHoBHe '1naHOBe AOlber KOMnneKca npeAcraBJbajy CHlH03PHH majceBH H nenTHHOJ1HTH: 3a 
AOIbY cepHjy KapaKTepHCTHlIHO je penaTHBHO'lecro nojaBJbHBalbe KBapUHTa, KOjH HHatJe rpaJJ;e CO'll'lBa, 
pebe H Malbe Mace y OCTanHM cepHjaMa, a 3a cpeAIbY cepHjy ey noceoHo Ba)l(HH MepMepH, I<:OjHX y ApymM 
cepHjaMa HeMa. Y creHaMa OBHX cepHja ne)l(e Kao CO'lHBa, MeCTHMHtJHO H Betle cotJHBacre Mace, 
aM<j:lHOOnHTCKe H aM41H60n-llHpoKceHe creHe H tnuMaTHTH.CaMo HeKeaMq,HOOJ1HTCKe creHe HMajy MarM.aTCKO 
nopeKnO, ,[I;OKey ocrane Hacrane MeTaMopq,H3MOM ceAHMeHarn. OA J1HCKyHCKHX creHa MarMaTCKOr nopeKna 
B3)I(aH je opTomajc 3nare, t:\OK ey /BepOBaTHO BapHcuHjcKH/ nerMaTHTH BeOMa AOOPO palBHjeHH y 
HeKonHKO TeKTOHCKH npeJJ;HCIlOHHpaHHX oonacm. 

no creneuy MaraMopq,H3Ma ese cepHje oAroBapajy aMq,HoonHTCKoj q,aunjH. Y roPlboj cepHjH 
palBHjeH je craypOJ1HT H JJ;HcreH, a Y AOIbHM cepnjaMa CHnHMaHHr. 
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Y annCKHM cl>aJaMa KpeTalba JlOHI'HlY,IJ;HHanHHX )ly6HHCKHX 30Ha CKOPO CBe rpyne CTeHa cy 
TeKC1}'I?HO H peTpOMOPcl>HO MelbaHe, TaKO,lJ;a cy HaCTanH KaTaKJIa3HTH H cl>HnOHHTH. 

Y OKBHPY ,lJ;Olber KOMnneKca H3,lJ;BajaHH cy CUTH03PHH majceBH pa3HHX TeKC1}'pHHX BapHjeTeTa, 
nenTHHOJ~HTH H MHKaIlllfCTH, nuCK}'HCKe creHe THna Ja6yt1eBa, aMcl>H60n-6HOTHTCKH IlIKPHJbUH, 
neYKomaJceBH H nenTHHHTH! KpynH03PHH oKUaern H OKUaCTO-aMHr,lJ;anaOH,lJ;HH majceBH /MHrMaTHTCKH 
J];epHBaTH CUTH03PHHX maJceBa H JIenTHHOJIHTa/, KBapunTH, 6yt1HHCKH aMcl>H60nHTCKH rnajc, 
ar.tcl>H60:'HTCKe H aMcl>n60n-nHpoKceHcKe CTeHe, TpeMOJIHTCKO-aKTHHOnHTCKH IlIKPHJblJ,H H MepMepH, 3aTHM 
opTOmaJC 3naTe, ne[MaTHTH H annHTH. 

CHlH03pHH rnajceBH IG / 
IIOCMaTpaHO Y lJ,enHHH, CUTH03pHH rnajceBH cy OCHOBHH H HajBIDKHHjH 'lJIaHOBH CBe IpH 

OTKpHBeHe cepHje AOlber KOMDJIeKca. cI>onHjaunja HM je ,lJ;06po H3pIDKeHa H napaneJIHa ca penHKTHHM 
JIHTa)KOM, na CMO je CTora CByr,lJ;e CMaIpanH Kao Sf I Iss. M3)'JeTaK npe,lJ;CTaBJbajy CUTH03pHH rnajceBH 
foneMor ,I:br6a /noTOK H3Meby I1acjalJe H KaneTa/, r,lJ;e je cl>onHjaunja palBHjeHa no CHCTeMY SoIJOBplllHHa 
KOjH HMa HCTH CMep na,lJ;a anH 6na)KH lIa)J.HH yrao 0,lJ; CJIojeBHTOCTH. 

M3J];Bajalbe CUTH03PHHX rnajceBa 0,lJ; JIenTHHOnHTa Ha KapTH caMO je anpOKCUMaTHBHo. I10llITO 
CYIlITHHCKY P33JIHKY H:..teby OBe ABe rpyne CTeHa npe,lJ;CTaBJba npoueHaT ct>eJIJ];cnaTa, Morybe je ,lJ;a KOA 
CTeHa ca npOlJ,eHTOM OBHX MHHepana 6nHcKOM KPHTHlJHOM HMa o,lJ;CJYDalba Y TepeHcKoj OlJ,eHH, na THMe H 
rpewaKa Y KJIacucl>nKauujH. Ca ,lJ;pyre CIpaHe, y nHcK}'HCKHM CTeHaMa je lJeCT dm-JIHTa)K CHTH03pHHX 
rnajceBa H JIenTHHOnHTa, na cy OBaKBH naKeTH yaPWbaBaHH y je)J.Hy O,lJ; ABejy KapTHpaHHX je,lJ;HHHua 
npeMa npOlJ,eHH KOJIHlJHHCKHX oAHoca THX CTeHa. 

KBanHTaTHBHH MHHepanHH caCTaB CUTH03pHHX rnajceBa je penaTHBHO KOHCTaHTaH, AOK nOCToje 
BeOMa wnpoKe KBaHTHTaTHBHe BapHjauuje KOjHMa ce OBe CTeHe Be3yjy la nenTHHonuTe, CTeHe 
ja6yqeBcKor THna H KBaplJ,Hre. fnaBHH cy MHHepanH KBaplJ" nHCKYHH H cpeJIJ];cnaTH, a cnope,lJ;HH rpaHaT, 
AHCTeH, CTaypOnHT, lYpManHH, anaTHT, alIeH, MeCTHMHlJHO CHnHMaHHT, aMcl>Hoon, UOjCUT, enH,ll;OT H onaKH 
MHHCpanH. 

KBaplJ, yaeK nOMpaqyje YHIJYJIaTOpHO. O,lJ; nHCK}'Ha npeoBnabyje 6HOTHT, AOK je MYCKOBHT pebH 
H lJeCTO ceKYHAapaH. bHOIHT je lJeCTO ,lJ;eKonopHcaH HnH xnopHTHCaH; C3,lJ.P)KH p3,lJ.HOaKTHBHe HHKJIy3Hje 
ca nOJIHXpOHlJHHM opeonHMa, Kao H 3pHa anaTHTa H carPHHTa. I1PH ,lJ;Hjacl>TOpe3H y p33JIOMHHM 30HaMa 
o6e36ojaBaH je H xnOPHTHcaH y3 CTBapalbe ceKYH,ll;apHor enH,ll;OTa H alIeHa. I1namOKJIacu cy Meby 
ct>eJIAcnaTHMa laC1}'DJbeHH lJewbe, J];OK je MHKpOKnHH pebH. BebHHa nJIarHOKJIaca npHn3,lJ.a onHroKJIacy 
/cpeAlbe 27,5% Aq, ca, BapHjauujaMa H~eby 26,5 H 28% Ani H aH,Il;e3HHY /cpeWbe 34% An, BapHjalJ,Hje 
H:..teby 30 H 36% An), AOK ce an6HT JaBJba HCKJbYlJHBO y peIpOMOPcl>HHM CTeHaMa. MHKPOKJIHH je 
peweTKacT, HaKHa)J.HO yae,lJ;eH y CTeHY npH MHrMaTH3alJ,HjH, HarpH3a OCTane cl>eJI,IJ;CnaTe Ina H KBapu no 
nyKOTHHaMa/, rp3,lJ.H COlJHBacre KOHlJ,eHIpalJ,Hje H cl>HnMoBe y HHTeprpanyJIapy H DpabeH je MHpMeKHTOM. 
Y KaTaKJIa3HTHMaje '1eCTO nepTHTHcaH. 

fpaHaT, AHCTeH, CTayponHT H CHnHMaHHT jaBJbajy ce y CUTH03PHHM rnajceBHMa pebe Hero y 
wKpHJblJ,HMa KojH HMajy BebH np0lJ,eHaT nHCKYHa. fpaHaT je BebHHOM nOCTKHHeMaTCKH y OAHOCY Ha 
CTBapaibe Ha60pa, H KpHCTanH cy MY lJeCTO otJyBaHH H K3,lJ.a je OKonHa Maca mp06JbeHa. ,UHCTeH H 
crnypOJIHT cy no Ha'lHHY nojaBJbHBalba Hern Kao y OCTanHM PHCKYHCKHM CTeHaMa a cl>H6p03HH arperaTH 
CHnHMaHHTa JaMelbyjy 6HOTHT, pebe H OCTane cacrojKe. Ccl>eH, ana1HT H II,HpKOH cy Hajqewlie YKnOI1JbeHH y 
6HOTHlY, a OpTHT ce jaBJba peTKO /KpYDHa 3pHa y jeAHOM npHMepKY H3 lJeJIeHKe byquHa<e ?eKe/. 

OKlJ,aCTH H CHTHOaMHrAanOHJ];HH CHTH03PHH majceBH 

To cy CTPYKlYPHH BapHjereTH CHTH03pHHX majceBa, 0,lJ; KOjux je AHcl>Y3HOM MHrMaTHlalJ,HjoM 
nOBebaH c3,lJ.p)Kaj ct>eJIJ];cnaTa YBObelbCM MHKpOKJIHHa. npe,lJ;CTaBJbajy npBy cl>3JY MHrMaTH3aUHje, TaKO Aa 
ce H3 IbHX J];3Jbe pa3BHjajy .1HnCKH MHrMa1Hm - KpynH03pHH rnajreBH KapaKTePHCTHlJHHX TeKC1}'pa. 
TeKTOHcKH nono)Kaj H npOCTopHH 06nuK HM yKa:Jyjy Ha HM6H6HlJ,HOHO nopeKJIo. 

OKlJ,aCTH BapHjerem C3,lJ.P)KC oKUa lJY)KHHe OKO 1 em. MeCTHMHlJ,e H3AY)KeHa napanenHo ca 
nHHcauujOM a CU1HOaMHl',IJ;anOHAHH HMajy H3IJ.Y)KeHe H Mebycol5HO HenpaBHnHO nOBelaHe JIeYKoKpaTHe 
IpaKe Koje ce, Kao H OKlJ,a, caCToje BebuHoM OJ]; MHKpOKnHHa. 

neDTHHonHTH H MHKawuCTH I Sm I 
3ajeAHO ca OfTH03pHHM majceBHMa npe,lJ;CTaBJbajy OCHOBHe 'lJIaHOBe CBHX cepHja ,lJ;OIber 

KOMnneKca. 
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• 

<l>oJlHjauHja HM je YBeK tJ,OOpO pa3BHjeHa H napaneIlHa ca ss. TepeHCKH H3rnetJ, ereHa je 
"pOMeHJbHB, 33BHCHO 0tJ, KBaliTHTaTHBHHX OtJ,Hoca MHHepana, H nocToje CBH npena3H npeMa majceBHMa H 
KBapIlHTHMa. 

CrpYKlYpe cy JlenHtJ,oonacrnllHe. fIlaBHH caerojUH cy KBapu H nHCK)'H, a cnope}l,HH 4Jen}l,cnaTH, 
AHereH, eraypOJIHT, CHnHMaJIHT, anaTHT, c4JeH, ellH)J.OT H MeTaJIH'IHH MHHepanH. 

OtJ, nHCKYHa lIaj'lewhH je OHOTHT, AOK je MYCKOBHT KOnH'IHHCKH nO}l,pebeH. 6HOTHT je 
MeCTHMH'IHO 00e300jeH H xnopHTHCaH Y Be3H ca }l,Hja«iJTOpeTCKHM npOMeHaMa H YKIlana CHTHe KpHerane 
anaTHTa H UHpKOHa, Y HeKHM CIlyqajeBHMa H KpHeranorpa«lJcKH opHjeHTHCaHe HrIIHue careHHTa. O}l, 
<iJentJ,cnaTa Haj'lewhH cy nnamOKIlaCH /onHroKnaC-aH}l,e3HH/, a Y HH)I(HM cepHjaMa H MHKpOKIlHH. JIHereH 
je CBemonnaB, Y }l,ocra CHTHHM 3pHHMa. CTayponHT je '1ewhH O}l, }l,HereHa H nojaBJbyje ce Y HajBeheM 
opojy creHa caM /BepOBaTHO 300r }l,ocra BHCOKor CaAp)l(aja fBo)l(ba/, tJ,OK ce y HeKHM jaBJba H ynope}l,O ca 
AHereIlOM. KpHeranH cy MY }l,yra'lKH H 110 HeKonHKO uellTHMeTapa. CHnHMaHHT je KOHeraTOBaH CaMO y 
tJ,OIbHM cepHjaMa H TO }l,OCTa peTKO. 3aMelbyje 5HOTHT y 05nHK)' «iJH5p03HHX arperaTa. fpaHaT je Haj'lewhH 
0tJ, THnCKHX MeTaMop«!JHHX MHHepana H rpaAH H30MeYpHt/He nop«!Jhpo5naCTe. CHrna 3pHa anaTHTa 
petJ,OBHO ce jaBJbajy Y CBHM HcnmaHHM creHaMa. 

JIHCK)'HCKe creHe ja5YlfeBQ<ar 11IIla /Srnql 

I1Me HM je }l,aTO npeMa Ja5yqeBY, rtJ,e cy Haj50Jbe pa3BHjeHe, y jeJrPY aHTHKIlHHaJIe >KHTHOr 
lloTOKa. BaH OBor nOtJ,pyqja jaBJbajy ce CaMO cnOpaAHt/HO, y 06nHK)' COt/HBa. 

Kao CTeHe THna Ja6yqeBa H3ABajaHH cy nHCK)'HCKH MeTaMop«!JHTH ca BHCOKHM caAp)l(ajeM 
erayponHTa, rpaHaTa H tJ,HereHa /WTO HM tJ,aje KapaKrepHCTHlfaH 506H1faB H3rne}l,/ H ca CO'lHBHMa H 
TpaKaMa KBapua, Koje ce MecrnMH'IHO MOry npaTHTH Ha }l,y)l(HHH 0tJ, HeKonHKO MeTapa napanenHo ca 
«iJonHjaUHjoM H aKO cy 05H'IHO Kpaha. JIe5JbHHa HM je HeKonHKO MHnHMeTapa,' pebe H 11.0 10 em. 

llo MHHepanHOM caeraBY OArOBapajy nenTHHOnHTHMa, pebe H CHTH03pHHM majceBHMa, y3 
H3pa3HTO nOBehalbe npOueHTa MeTaMop«!JHHX MHHepana. XeMHjcKe aHaJIH3e nOKa3Yjy BenHK)' 
BapHja5HnHOCf caeraBa, aJIH 5e3 CHereMaTCKHX pa3IlHKa y O}l,HOCY Ha nenTHHOnHTe. KOHueHYpau.Hje 
KBapua H HlMeHe TeKcrype ca peKpHeranH3au.HjoM CBaKaKO cy nocnell.Hua Il.ejema HeOTKpHBeHor 
nnYTOHHTa je3rpa aHTHKIlHHaJIe >KHTHor lloTOKa. 

neYK<X1fajceBH H nennnnIDI /Gfl 

OBe Il.Be rpyne creHa cy 05ymaheHe 33je/l.HO, nowTO cy npaBH nenTHHHTH pa3BHjeHH y MaJIOj 
MepH. neYKomajceBH cy Haj50Jbe H HajHHTeHlHBHHje pa3BHjeHH jY)l(HO 011. 6pecroBua, r}l,e cy jell.aH 011. 
HajB3)I(HHjHX 'InaHOBa jeJrPa CHHKIlHHaJIe Ha3BaHe no OBOM Mecry _ HewTO HX MaJbe HMa Ha 3an3)l.HOM 
KpHnY aHTHKIlHHaJIe >Kumar nOTOKa, Kao H OKO CaMor OBor Meera. Be3a H3Meby neYKomajceBa H 
0pYll.lbelba fBO)l(beM 33n3)l(eHa je CaMO nOKaJIHO OKO norOHa UpBeHHua />KuTHH nOTOK/ , na ce He MO)I(C 
npHXBaTHTH Kao KapaKTepHCTH'IHa H pemOHaJIHa. 

CBemH majceBH OBe rpyne MOry ce nOll.eIIHTH Ha ABe nOArpyne: jell.HY Koja C3Il.P)I(H CaMO 
MYCKOBm H TO Y MaJIHM KOnH'lHHaMa /neYKomajceBH/ H }l,pyry Koja ce no CHPOMawTBY nHCKYHa 
npH6nH)I(aBa nenrnHHTHMa. 3a 05e rpyne KapaKTepHCTH'IHH cy KBapu ca YHAYnaTOpHHM nOMpa'lelbeM, 
MHKpOKIlHH, aH}l,e3HH /37%An/ ,Hewro MYCKOBHTa, peTKe JbyclIHUe 5HOTHTa ca YIOIODIJ,HMa UHpKOHa, 
33THM anarnT H alIeH. Ha Korn 643 ceBepHo O}l, >Kumor nOToKa oTKpHBeHo je je/l.Ho CO'IHBO nornyHo 
5enHX neYKomajceBa ca nOBebaHHM C3Il.P)l(ajeM MyCKOBHTa H CMaJbeHHM npoueHTOM 4JeJJ}l,cnaTa. OBa 
creHa C3Il.P)l(H npaBlUIHe Mot/Hue }l,HereHa AYfor H npeKO lern HHTeHlHBHO CBernO)I(fTC 60je, Kao H 
peTKa 3pHa wepna. TYPMaJIHH je Y neYKomajceBHMa 1l.0CTa 'leer. CeI<yH}l,apHH aII6Hr /OKO 6,5% Ani 
jaBJba ce peTKO /jyroHero'IHo 011. Marawa! H Y nOll.pebeHHM KOnH'lHHaMa. 

Jyro3alla)l.HO 011. CnaBHHKa, me cy Haj60Jbe 3aC1}'IlJbeHH, neYkomajceBH lIIIajy DpoMeHlhHBY 
BenH'lHHY 3pHa H CMelbyjy ce ca HOPMaIIHHM OKQaCTHM H aMHrll.aIIOH}l,HHM majceBHMa. 

MInanrnIIMiI 
OBe ereHe npe)l.CfaBlbajy MHfManm:Ke ACpHBaTe CHmo3pHHX majceBa H nenlllltOJlJll'a. no 

HalfHHY nOjaBJbMBaIbll Mary ce DO}l,eJIIIIH Ha 'le11lpH rpyne 1M. ,llHaonpHjeBIIl, I). netpoBHb, .n. 
UBeTKOBHb 1967/ H TO: 

- MHDfaTHltka rena y reKTOHCKH npejYAHQHpaHHlllOHaIIa, 
- nocnojHa CO'IHBa 6e3 OIl.pcf)eHOf nonoqa y KOMIUIeKCY, 
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- MltfMamm BC3aHH 3a rrcrMarnrCKc 30HC H 
- arMa'rnrn forreMor lly5a, 
MHrManmi rrpBC rpH rpyrrc cy KpyrrH03pHc crCHC KapaKrepHcrn4Hor oKuacror, OKuaCTO-aMHrn

aIlOI1!lHOr. aM14rnanOI<lnHor HnH rpaKaCTOr CKnona. MI1HepallHH cacraB HM je CllH4aH; MHTMarnrn Be3aHH 3a 
rrerMarnTCKe 30HC pa3J1HK}'jy ce rnMcUlTO jc MHKpOKnHH y fbHMa penaK a OCHOBHH .penneilaT je 
rrpe!lCTaBllieH nl1amOKllaCHMa. 

On nnaruoKJlaCa penOBHO ce jaBJba onHroKnaC /epenfue 25% Ani H aHlle3HH /cpenfue 34,5% 
Ani. 110K ce rnnOBH 5llHCKH an5Hry H3J1a3e perKo. MHKpOKllHH je. Kao H cByna Ha OBHM repCHlfMa, 
rnnCKl1 HC0~OMCa CBHM npaTetmM nOjaaaMa. DHornr je BeOMa TaMaH H YKnana anaTHr, UHPKOH, nOHeK3ll 
H opnn. a MCCTHMli4HO HMa careHHTCKe py50Be. MycKoBHr je penaK H Haj4ellIhe ceKYHnapaH. 

HajBa)KHHjy yllOry HMajy MHTMaTHrn npBe rpyne, KOjli JIe)KC y je3rpy Ha50pHHx 
<PopMH/5pecroBa4K3 CHHKJIHH3J1a. OropeBHHa. MpJbaK/. HnH y 30HaMa ny5HHcKHX pacena /JoHa Kanera 
If lly50Ba. 30Ha KOfuapHHKa/. 

MmMaTHrn npyre rpyne npencraBJbajy npOnYKre noenojHe MHrMannaUHje llOI(Hpalle y C04HBHMa 
Koja cy xeMHjcKH Haj50Jbc npHxBarana MHrMarnTCKC rrpoMcHc. 

Tpeha rpYlla MHTMaTHra Be3aHa jc 3a llerMaTHrCKe Mace wapHHpa aHTHKmlHarrC )KHTHor TIoroKa 
jBI1noBa4KI1 Kpw. BojHH4Ka bona/. OBC crellc cy HaCraJIC )JH<jJY3HOM neHcrpauHjoM rreTMaTHTCKe 
MaTcpMje y OKO:lHe rHajccBe. WTO je Beh repeHcKH 04HrrrellHO. Xa5Hryc MHTMaTHra je eM5pcwHTCKo-errH-
50,lHTCKH. pe~e neJIHMH4HO nHjanH3HTCKH /BojHH4Ka BOI~a/. <l>cnncrrar je npere)KHO nnamOKllac, a 
KpHCTaJm rpaHaTa 11 l)'pMarrHHa cy peTl<H <L1H KpynH1L TIojaBc OBaKBHX MHTMaTHTa ey M3J1HX pa3Mcpa allH 
4eere y 30HH rrerManna /PacroBHH4Ka peKa. TIacja'lKH BHC no MHTpOBor nHBalja, MapKoBo fYMHO, 
ry5a.PaweBKHa. rp4Kl1 Top H np./. 

ArMarnTH roneMor lly5a cy no xa5Hrycy H reHe3H pa3nl1'lHTH on nperxonHHX. OrKpHBeHI{ cy y 
nyKy HaBeneHor rrorOKa. y nonpyqjy eHTH03pHHX fHajceBa, KOjl{ nocreneHO npen33e Y eHTH03pHe oKuacre 
H nop<jJl1p05naCm4He fHajceBe H3J1HK Ha nop<jJHpoHne. OBe ee creHe eMefuyjy ca aM<jJH50llCKHM CreHaMa 
Ha5pai'lHM y <jJOPMC cacrpMHM 0<:aMa/103/80I,Koje Haee XOM0aKCHY llHHeauHjy. CTBapalbe OBHX Ha50pa 
rroKa3yjy oncrynafba lloKanHor f1llaHa CHlla on reHcpanHOf H llOBehafbe ereneHa cn050ne, HHa4e 
H3paA<eHO H npHcycrBoM npaBI{X nrnTMH. Y OBHM majceBHMa ne)Ke aTMarnrn ca OCHOBOM on CHTH03PHHX 
OHOTHr-aM<jJH50HCKHX fHajceBa y KOjoj ne>Ke H3nY)l(eHH 6noKoBH aM<jJH50ncKHx creHa. OCHoBa ce cacrojH 
OJI KBapua. OJIHIOKJlaCa, MHKpOKJlHHa, aM<jJH50JIa. llocra c<jJeHa H HeWTO ailaTHTa, a 5JIOKOBH 
aM<jJHooncKHx crCHa 011 1IJ13IHUKJl3C3 /43% An/, aM<jJH50JIa KOjH 4CCTO rpallH CHracrc nop<jJHp05JIacre, 
fmpoKccHa. DHornra. emlJI0l3 H llojcHra, MHOro c<jJeHa H Hewro anaTHra. OBH aTMarnTH cy 
HajBcpoBaTllHje HaCTaJlM rrnaC'IM~IlIGJllHjoM nOApyqja, TOKOM Koje cy npOCJTojUH aM<jJH50JICKHX creHa 
0YiICHCKH p33JTaMaIiH . .if y 05JTHK}' H3nY)l(eHHx H neJlOM pecop50BaHHx 5noKoBa YKJlanaHH y ja4e 
fIJTacrH<jJMKoBaHY Macy CHTH03PHHX fHajceBa. 

OBe creHc He npHnanajy KpyfIH03pHHM oKuacrnM H oKuacro·aMHrAaJlOHnHHM fHajceBHMa, no 
CBOM xa5Hrycy. arm cy OBnC npHKa3aHC 350r CPOllHOCTH reHC3e /MHTMaTH3auHjoM/. Ha Kapm cy 
OOcJJc:.Kclie 1I0CC5HOM 03HaKOM. 

KsapuHTII IQI 

HHTCH3MBlmje cy 3acrynJbCHH caMO y nOlboj cepMjH, ceBepHO OA peKe TOnnHl(e, AOK ce y 
BMIUHM ccpMjaM3 jaBJbajy caMO cnopaAH4HO y 05nHKy C04Hsa. Cacroje ce npere)l(HO on KBapua, ca 
IICIJITO JTMCKYlia. HHCTCHa, <jJeJlncnara, anarnra, rpaHara, rypM3J1HHa, c<jJeHa 101 onaKHX MHHep3J1a. 350r 
HOCTa BCnMI{Or canp:.Kaja 05a nHcK}'Ha KBapuHni 4YKape H Praje 4HHe npCJTa3e llpeMa 
MMKalmlcr-KBapUl11lfMa. TIOCJlCnfbH canp)l(e H)],HOMop<jJHe KpHcraJTC AHcreH3 nY)l(HHC H npeKO 5mm, 
OpHjcHTHCal/e naparrCJlHO ca IPOJlHjauHjoM. 4ecro cy 5JTH)I(lbeHH H nOBHjaHH, a npOJTa3e Kp03 3pHa 
KB3p1la ftc MClbajyhH fbHXOB 05JTHK HHrn opHjeHraUHjy. TIpeMa C. naBnoBHhy H c. UHB.lb3HY /1957/ 
11I1CTCII jc OBjlC Hacrao XMnporepM3nHHM nejernoM lIeoTKpHBeHor nJlYTOHa aHTHKJlHHarre )KHmor nOTOKa. 

EY4HHCKH majc ca aM<jJH50JIOM IGaml 

OBa 5HornTCKO-at-1<jJHOOJICKa CTelia rpan" jenHo calUfBacto reno, nY>KHHe Malbe on 2 km, y roplbeM 
JOKy DY4HHCKe peKC, no 'leMY je H n05HJ13 HMe. nytmHcKH majc je CHTH03pHa no cpenlb03pHa cTeH3 y 
KOjOj CC pa3JlHK}'jy Me30cra3a cacraBa CHTH03pHHX 5HornTCKHX fHajceBa, H nop<jJHp05J1acrn xopH5JIeHne. 
QclloBa ce cacrojH on KEapua, nJIarnOKnaca /5a3H4HH al1nC3HII ca 42-500,-0Anl 5HOTHTa, Hewro eOnH)],OTa, 
c<jJeHa. UHpKOHa. uojCHra, oprnra H MaJTO on3KHX MHllepana. XopH5neHna rpanH mm-em cmacre 
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npHTKe, CTBOpeHe nOCTKHHeMaTCKH, H YKJIaHa 3a051heHa H HepornpaHa OCIpBua OKonHHX MHHepaJla. 
IToptimpo5naCTH xopH5neH)],e cy caMO )],enHMHqHO napanenHH ca ti>onHjaUHjoM, Koja je H3pIDKeHa y 
palnHqHl'OM CleneHY H Bpno qeCTO HeMajy npeti>epHpaHY opHjeHTauHjy Irnn "Homblendegarbenschie
fer"-a/. 

AMti>H50n-6HoTmcKH lllKpHJbUH 

0Be CleHe npe)]'ClaBJbajy npena3He rnnOBe H3Mel)y CHTH03pHHX 5HornTCKHX rnajceBa H 5Yql{HCKHX 
aMti>H50ncKHX rnajceBa. OrpaHHqeHe cy Ha HCTOqHO KpHno 5yqHHCKe CHHKnHHane a cnopa)J,I{qHO ce 
nojaBJbyjy MaIba H He caCBHM rnnHqHa COqHBa OBHX CTeHa H Ha )],pymM MeClHMa. rpaHHue cy HM 
npena3He H npeMa CHTH03PHHM OHOTHTCKHM H npeMa 5Yql{HCKHM rnajceBHMa. 
ITpena3HH KapaKTep OBHX CTeHa oupTaBa ce H y lbHXOBOM MHHepanHOM caClaBy. Ca)J,p)l(e Mano KBapua, 
nnamoKcnac 10Ko 43% An/'15HornT, peTKa 3pHa nHpoKceHa, KpynHa CHTaCTa 3pHa Mnal)e xopH5neH)J.e, 
KpynHa 3pHa cti>eHa H HajJa)J, enH)J,OT. UOjCHT H anarnT. 

AMti>H50ncKo-nHpOKceHCKH H aMti>H50nHTCKH lllKpHJbUH H majceBH I AI 

OBOM rpynOM cy o5YXBaneHe CBe CTeHe Koje ca)J,p)l(e aMti>H50ne H nHpoKceHe Kao 5HTHe MHHepane, OCHM 
IpeMonmcKo-aKrnHonHTCKHX lllKpHJbau;a. 
AMti>H50ncKo-nHpoKceHcKe CTeHe He npe)]'ClaBJbajy ClanaH XOpH30HT, Hero ce jaBJbajy y CBHM cepHjaMa y 
05.IHKY COqHBa MaKCHManHe )]'e5JbHHe HeKonHKO )],eceTaKa MeTapa a MaKCHManHe )],~HHe )],0 5 km. 
Bene H )]'e5Jbe Mace HaI)eHe cy CaMO y IpH no)]'pyqja - y 30HH Kane-Jly50Bo, y je3rpy opeCTOBaqKe 
CHHKnHHane H y nojacy EOIyjeBua H ITaJbeBHHe, y3 JIeUKH MaCHB. KapaKTepHCTHqHO je )],a cy COqHBa 
aMti>H50ncKHX CTeHa H3BaHpe)J,H0 peTKa HClOqJIO 0)], lllaplmpa CHHKnHHane EyqHHua H 3naTe. 
Y norne)],y MHHepanHOf caCTaBa nojaBJbHBalbe nHpOKceHa npe)],CTaBJba KapaKTepHCrnqHY paJnHKy CleHa 
ca nHCla HH:1lI y O)],HOCy Ha o)]'roBapajyhe CTeHe BHllIHX cepHja KpHClanaClor KOMnneKca. Yna)J,JbHBO je 
TaKol)e )],a nnamOKnaCH HMajy BeilH ca)J,p)l(aj aHoprnTCKe KOMnOHeHTe H )],a ce y HajHf[)I(HM cepHjaMa 
nojaBJbyjy COqHBa MeTaynIpa5alHTa. CBe OBO )],aje yrncaK nOBehalba 5alHUHTeTa aMti>H50nCKHX CTeHa 
npeMa 5a3H KOMnneKca. 
ITo MaKpOCKonCKOM H3rne)],y cy CBe OBe CTeHe CnHqJle, ca MHor05pojHHM BapHjaUHjaMa y )],eTaJbHMa. 350r 
lOra HHje HH BpllIeHO )]'eTafuHHje H:mBajalbe noje)],HHHX rnnOBa Ha Kaprn. 
MHKpOCKonCKa aHanHla nOKa3yje )],a npeoBnal)yjy nHpoKceH-aMti>H50ncKH llIKPHJbUH H rnajceBH, Kao H 
nHpOKceHommf, )],OK cy qHClH aMti>H50nHTcKH H aMti>H50ncKH llIKPHJbUH pel)H. 0)]' BenHKHX Maca lbHMa 
)],enOM npHlla)J,a 50ryjeBaqKa 3OHa. 
CBe OBe CleHe cy TaMH03eneHe 50je H HMajy )],05po H3pIDKeHY nnaHapy, ymaBHoM H nHHeapHy 
opHjeHTaUHjy. CacTOje ce 0)], aMti>H50na, nHpoKceHa H ti>en)],cnaTa Iy Bpno BapHja5HnHJilM KonHqHHaMal 
Kao maBHH, H KBapua, 5HoTHTa, anarnTa, rpaHaTa, uojcHTa, enH)J,OTa, UHpKOHa, cti>eHa H onaKHX 
MHHepana Kao cnope)],HHx caClojaKa. 
AMti>H50nH cy npe)],ClaBn,eHH xopH5neH)],oM Ic:Ng=12-170, 2V=-62 )],0 -73/, Koja rpa)J,lf cna50 
H~y)l(eHe KpHClane y eKBHrpaHynapHHM CTeHaMa, CHTaCle nopti>np05naCle ca Ja05JbeHHM 
HHTepn03HUHjaMa IKane/, HnH KenHti>HTCKe py50Be OKO nHpOKceHa 15peCloBaqKa Maca/. ITHpoKceHJiI ce 
jaBJbajy y 05nHKY H30MeIpI{qHHX HnH cna50 aHH30MeTpHqHHX 3pHa, a nOHeKa)J, H Kao KenHti>HTOM 
on KOJbeHH HenpaBHnHH nopti>Hp05naClH y ti>eniJ,cnaTCKoj MaCH. ITpHna)J,ajy npeTe)l(HO 
KnHHODHpOKCeHHM a )],enOM H pOM5Ji1qJ1HM BpCTaMa. 
IInamoKnacH cy Bpno PaJnHqHTOr caClaBa: HajqellInH je aH)],e3HH HnH jaKo 5alHqaH onHroKnaC 125 - 27 
-27,5 - 31 - 34 - 35 - 36,5 - 43% AnI, y 5peCTOBaqKoj MaCH jaBJba ce nnamOKnac ca 50% An a y 
je)]'HoM nHpoKceHonHTCKOM COqHBY no)]'pyqja MpJbaqKe peKe HaI)eH je H CKOPO qHCl aHOprnT 188% AnI. 
KBapu je pe)],aK. AnarnT rpa)J,H KpynHa 3pHa. EHornT je penarnBHo pe)],aK H Hajqelllne ceKYH)J.apaH. 
MJilHepanH enH)J,OTCKe rpyne cy BpiJO 05HnHH, TaKa )],a HMa npena3a npeMa enH)J,oT-aMti>H50nHTcKHM 
llIKpHJbUHMa. C4>eH H OnaRH MHHepanH jaBn,ajy ce Bpno eKCleH3HBHO. 
Y HajiJ,Y5JbHM cepHjaMa, Hcno)], lle5ene maBe H y PaCToBHHUH, HaI)eHa cy H COqHBa MeTaMOpti>HcaHHX 
ynIpa5a3HTa. OHH ce caCloje 0)], pOM5HqHHX H MOHOKnHHJilqHHX nHpOKceHa. TPeMonHTa, OnHBI1Ha, 
aHTHropma, TanKa, Kap50HaTa H MeTaJ1HqHHX MHHepana. 3pHa onHBHHa cy cepneHrnHHCaHa 00 Mpe)l(H 
nyKornHa. • 
JY)l(HO on EpeCToBua OTKpHBeHO je je)],Ho Mano COqHBO CTeHe 5nHcKe eKnomry. To je CHTH03pHa CTeHa 
JaMpllIeHOr CKnona, rpal)eHa 0)], aMti>H50na, oHpoKceHa, HellITO nnamOKnaca, KBapua H 5HoTHTa, nOCTa 
c4>eHa H anaTma, ca MHOro rpaHaTCKHx 00pti>Hp05naCTa OnKOJbeHHX KenHti>HTCKHM py60M. 
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Betuma OnUCaHHX creHa je MaIMaTCKOr nopeKJIa, KaKO nOKaJY.jy peJIHKlH npHMapHHX MaIMaTCKHX 
MHHepana H )J,HCKOpnaHTHH OnHOCH OBm creHa npeMa OKOJIHHH y j)')KHHjHM nonpyqjHMa. 

TpeMoJIHTCKo-aKIHHOJIHrCKH IIIKpHJbUH / Atr / 

TaHKa H KpaTKa CO'IHBa OB1fX creHa JIe)({e y cepHjH OKOJIHHe >KHruor IIoTOKa /CTaToBau, qYKapa, nparH 
no, YMa, JOBHHa nHBana, Eyomm.a/ a Belie Mace cy Ha1)eHe CaMO y je:I"py oyquHHCKe CHHKJIHHane. Y 
OBOM nonpyqjy je ~ena 'lYKa HcrO'lHO on JOBHHe nHBane H3Ipa1)eHa on aKTHHOJIHTCKHX WKpHJbaua ca 
MeCTHMH'lHHM nojaBaMa tanKa H ynPCKaHHM KpHcranHMa MameTHTa. IIojaBe KOn JOBHHe nHBane cy 
HCTpa)({HBaHe H no)OeMHHM panOBHMa. HajBHWH XOpH30HT ca rpeMOJIHTCKO-aKTHHOJIHTCKHM 
wKpHJbUHMa oTKpHBeH je Ha KpajlbeM jyry JIHCla, H3Me~y ByjaHOBa H EpecroB~a. 
MHHepanHH CaCTaB OBHX creHa je nOCTa jenuOJIH'Ian. HajBeliHM neJIOM cy CKOPO MOHOMHHepaJIHe, H Y3 
rpeMOJIHr /pe~e aKlHHOJIHT/ Canp)({e CaMO onaKe MHHepane MH TanK, CUOPanH'lHO H peTKe Jbycn~e 
OHonrra, aIleH, anaTHT H Be3YBHjaH. TpeMoJIHT ce jaBJba y npaBMHHM H nJIaHapHO opHjeHTHCaHHM 
Jby.;n~aMa )J.y)({HHe no HeKOJIHKO MHJIHMeTapa, y KojHMa ce MecTHMH'lHO Hanale CO'lHBaCTa HaroMHJI3lba 
MH nojenHHa'lHe HH)J,HBH)J,ye )J.y)({HHe no HeKOJIHKO caHTHMeTapa. Y CO'IHBy KOn JOBHHe nHBane Ha1)eH 
je H BeJyBHjaH. AKIHHOJIHT /c:Ng=17-20, 2V= -76no -78/ 3aMelbyjeMecTHMH'lHorpeMOJIHTCKalpHa. 
OnaKH MHHepanH, a noceoHo Mamenrm, yna,u.JbHBO cy OOHJIH'H y OBHM creHaMa. OBa Bela ce 3aDa>Ka H 
MHKpoCKonCKH H y BeJIH'lHHCKOM nonpyqjy KapTe. 
nocraHaK rpeMOJIHTCKO-aKmHOJIHTCKHX WKpHJbaua HHje y nomyuOCTH jacaH. OnH HajBepOBaTHHje 
npenCTaBJbajy perporpanHH nepHBaT MeraOa3HTa, cyneliH no MHHepaJIHOM cacrasy. 

MepMepH IM/ 

TanKa CO'IHBa H Belie Mace MepMepa OTKpHBeHH cy CaMO Y cpenJbOj cepHjH, Koja ce no OBOM p33J1HKyje 
on CBm no cana nOOHamx cepHja nOlber KOMnJIeKca. Belie Mace JIe)({e ceBepHO on 
BHAOBa'lKO-npOKyna'lKe AHClIoKauHje, OKO ryoeTHHa, 1'lYKOBua, rp'lKOf Topa, Ha XHcapy, MapKOBOM 
r)'MHY, rYOH, npOKYDa'lKHM BHHOrpaAHMa H OKO EaMoypeKa. 
MepMepH cy BeOMa peTKo 'IHCTH H y3 KanUOT H AOJIOMHr /npeTe)({HO cy nOJIOMHTCKH/ BeOMa 'IeCTO canp)l(e 
KBap~, MHKPOKJIHH, nJIarHOKJIace, aMIPHOOJIe, CIPeH, ~OjCH., )J,HonCHlJ" xnopHT H HenpOBH,!J,He MHHepane. 
Jf)I(HO on ryoemHa ca,u.p)l(e H CO'IHBa MaHfaHCKHX MHHepana. Y3 neIMamre MepMepH cy y YCKOM nojacy 
KOHTaKTHO HlMelbeHH TaKO Aa npeJIa3e y CKapHOBe, npeKO CHJIHKaTHMa oooralieHHX MepMepa. Tana ce y 
IbHMa jaBJbajy KpynHH KpHCTanH MHHepana enH)J,OTCKe rpyne, CBH panHje HaopojaHH MHHepanH, a 
MeCTHMHU,e H rypManHH. aBe nOjaBe KOn EeJIHX BOAa HCUHTHBana je B. KHe)l(eBHIi /1958/. 

rpanHT-majc 3JIaTe /+G/ 

aBO cy je)J,HHH opromajceBH Ha UeJIOM nonpyqjy JIHCTa. rpane IPaKOJIHT y je3rpy CHHKJIHHane 3JIare. To 
cy KpynHO-OK~acrO - aMHrnanOH)J,HH OHOTHTCKH majceBH KOjH cy HajoOJbe oYKpHBeHH y noTOKY 
ByqapHHK. 
Cacroje ce on KBap~a, UJIarHOKJIaca H OHOTHTa, nOK ce Kao cnopenHH jaBJbajy anarm, UOPKOH H 
HenpoBHAHH MHHepanH. nJIamoKJIac npHIlana aunelHHY ca 34% An. AnOHT rpanu CHTHa 3pHa Kao 
HeoMHHepan y npoOJbeHHM 3OHaMa. BHOTHT YKJIana CHTHa lpHa uopKoHa ca WHpOKHM nOJIJapoH'lHHM 
opeoJIHMa. KapaKTepHCTH'IHO je na oBaj majc He Canp)l(H MHKpOKJIHH HHm MHpMeKHT, KOjH ce penOBHO 
jaBJbajy y creHaMa ClIH'lHOf H:I'JIena. 
Ha HeKOJIHKO MeCTa cy y OBOM majcy OTKpHBeHe yrJIacre, CJIaOO laOOJbeHe aHKJIaBe CHTHOlpHor majca ca 
TaMHHjHM eI'3OKOHTaKTOM. CHTHOlpHH majc je YKJIOnJbeH Kao nomyuo MeTaMOPIPHcaua creHa, a OOJIHK 
lberoBm rpanHua nOKa3yje na HHje 3ajeAHo ca OKOJIHHM opTomajcOM rpneo neHerpaTHBHa KpeT3lba 
HHm npeoOJ1HKOB3Ibe. 
IIJIaHapHo H JIHHeapHO ype~elbe CKJIona nJIyroHa XOMOTaKTHO je y onuocy Ha o KOJIHHY , WTO YKalyje Ha 
lberoB CHHKHHeMaTCKH KapaKIep, )'3eTO 3ajeAHo ca lberoBOM crpyKIYPHOM JIOKauHjOM. nonHHCKa 30Ha 
IPaKOJIHTa je MJ1a~HM oOJIHKOB3lbHMa BPJIO CHa>KHO 3axBalieHa, TaKO na je Hlpa>KeHa BpJIO CH3)l(Ha 
KaTaKJIa3a H MHJIOHHTH3auHja. 
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fpaHHTOHJl,He creHe llywaHOBa /f / 

fpaHHTOHJl,He creHe KOHcraTOBaHe cy CaMO HenOCpe,ll,Ho ~naJ],HO OA .llywaHOBa. JaBJbajy ce Y 06mfKY 
>KHUe Ae6lbHHe 1 m Koja ne>KH KOHKOPJlaHTHO ca CHTH03pHHM an6HTCKHM rnajceBHMa Y OKBHPY 
pa:moMHe lOHe .llywaHOBa. IlpeMa nerporp*Koj OApeA6H TO je Y CTBapH HHreHlHBHO KaraKnalHpaHa 
KHcena MarMarcKa creHa, KaraKnaC1WIHe crpYKlYpe ca 3JlP06JbeHHM lpHHMa KBapua, 6HOlHra H enH)lora 
ca cranHo npareliHM cepHUUTOM H analHrOM. 

IlerMaTHTH·/PI 
1l0Jlpyqje Tonnuue, noce6HO OKO nnaHHHe BH)lojeBuue, 60raTO je KpynHHM MacaMa Ii CO'lHBHMa 
nelMalHra. HajBeoe nelMaTHTCKe Mace OTKpHBeHe cy Ha. BHAojeBa'IKoM KPWY /BH)lojeBa'lKH KaMeH/ H Y 
30HH KOlbllpHHKa, AOK KpynHHjnx CO'lHBa HMa Ha naJ],HHaMa llacja'le, Y reMeuy aHlHKnHHane )J{HTHOf 
1l0roKa, Ha fonoj qYKH H Jlp}'l1l.e. HeKa OJl OBHX nelMalHTCKHX rena HHreHlHBHO cy HCTpIDKHBaHa H 
eKcnnOamcaHa. 
llelMalHlH OKonHHe BUAojeBHue cy npere>KHO KpynH03pHH ca npoMeHlbHBHM OAHOCHMa HlMel)y 
MHKpOKnHHa H nnamOKJIaca, a ca)lp>Ke H KBapu, nHcKYHe, anarnr, HenpoBHAHe MHHepane, rypManHH, 
MeCTHMH'lHO H 6epHJI H rpaHar. TypManHH je HapO'lHTO '1ecr H HeKaJ], je nHcaHO cpacrao ca neYKOKpaTHHM 
cacTOjuHMa. llocra cy '1eCTH H nHeaHH nerMaTHTH ca npaBHJIHHM cpacraIbeM KBapua H IPenncnara. 
BenHKa nelMaTHTCKa Maca .lly60Ba Iy 30HH KOlbapHHKa/ paJnHKyje ce no crpYKryPH OJl nerMalHra 
BHJlojeBHue. Y Iboj je nelMaTHT UIKpHJbaB H IIHTHMHO HlMeWaH ca CO'lHBHMa OKuaClHX H aMHmanOH)lHHX 
MHlMalHra. CHTH03pH je H HeMa KpynHHX nHcKYHa; cacrojH ce npere>KHO OA KBapua, Y KOMe je 4>enAcnar 
'Iecro KOHueHrpHcaH Y melJllL. CYJleliH no AOCaJ],3WIbHM nOJlaUHMa, OBa Maca HeMa eKOHOMCKor lHa'laja, 
HaKO ce HCTH'Ie CBOjOM BeJIlf'lHHOM /OTKpHBeHa je Ha AY>KHHH OA 2,5 kIn H umpHHH OA 600 m a 
Hen03Har Aeo joj je nOKpHBeH repUHjapHHM CeAHMeHlHMa/. ROUHPaHa je Y Bpno cno)l(eHoj lOHH 
JJY6HHCKHX AHcnOKaUHja, Koja je HajMalbe BapHcUHjcKe, a BepOBaTHO jow H npeKaM5pHjcKe crapocm. 
CrpYKTYpHa nOKauHja je KapaKTepHCTH'IHa Ii la ocrane nerMalHTCKe Mace H CO'lHBa, KOjH cy yrnaBHoM 
BeJaHH la wapHHp aHrnKnHHane )J{HTHOf lloTOKa, a Y lberoBoM OKBHPY Ja npoKyna'lKO- BHAojeBa'lKY 
AHcnoKauHjy. 

AnnHTH /P / 

AnnHlH cy KOHcraroBaHH CaMO cesepoHcro'IHO OA IIpoKynlba H TO 3anaJ],HO OA cena oanHHoBua. 
JaBJbajy ce Y 06nHKY KOHKOpAaHTHe >Kuue Ae6lbHHe 0,3-1 my CHTH03PHHM 6HOTHTCKHM rnajceBHMa. Y 
MHHepanHoM cacraBY HCTH'Ie ce nnarHOKnaC KOjH nojKHnHTCKH 3aKnana CHTHa 3pHa KBapua, JaTHM 
MHKPOKnHH, KBapu, MycKoBHr, 6HolHr, anarnlH, UHPKOH H nHMOHHlHcaHH MarnernT. 

nuj aIPropHTH 

ROHfHryAHHanHe JOHe JJY6HHCKHX palnOMa 06HaBJbane cy CBOjy aKTHBHOCr H nocne nepHOAa 
nporpecHBHor MeraMOp«pH3Ma, KOjH ce KaKO H3rneAa 3aBplllaBa ca BapHcuHjCKOM oporeHelOM. Y OBHM 
MnaAHM «paJaMa IbHXOB 6poj ce H nOBeoaBa, HapO'lHTO OKO 6Y'lHHcKe CHHKmfHane. 
Mnal)a o6mu<OBalba AOBena cy AO neHerparnBHHx paJnaMalba y WHPOKHM 30HaMa, Koja cy Aana 
KaraKna3Hre 11 IPHJIOHHTe, a MeCIHMH'lHO /noAHHa IPaKOnHra 3nare/ H nceYAoraXHnHTe. 1l0cneAlbe creHe 
/rnna "Hartschiefer"-a/ MaKpocKoncKH nH'Ie Ha raHKocnojeBHre H nno'lacre pO)l(Haue npJbaBOupBeHe 
HJIH 3eneHe 6oje, AOK ce MHKpocKonCKH y lbHMa JanIDKa KaKHpHTCKa AO ynrpaMHnOHHTCKa crpYKlYpa, ca 
CHTHHM H perKHM nopIPup06naCTHMa. 
llPBH craJ],HjYM pa:maMalbll npeAcraBJhaJY creHe ca ueMeHTHOM crpYKrypOM 1,,Moprap" crpYKlYpa/. IlpH 
HHreH3HBHHjHM npOMeHaMa, creHa npeKO KaKlfpHTa /KaJ],a caJ],p>Ke nopcpHp06nacre Y CHTH03pHoj 
Melocra3H/ npenaJH H Y ynrpaMHnOHHre, KOjH BHllle He caJ],p>Ke KpynHHje IPparMeHre. llpBH cra)lHjYM je 
paJBHjeH Haj'lelllOe, Apym pel)e, a rpeliH caMO y nOAHHH ByqapHH'IKOf majca /IPaKOnHr 3nare/. 
llpHnarol)a~aIbe MHHepanHHX acoUHjaUHja penarnBHO nnHTKHM 30HaMa 3eMJbHHe Kope, Y KojHMa ce OBO 
p,p06Jbelbe Aoral)ano, AOBOAH AO AHjaIPTOpe3e Koja HHje cByme 1f3pa3Hra. llnamoKnacH ce 
cepHUHTHWY H nperBapajy Y CHTH03pHH cnner ceKYHAapHHX MHHepana, MeCIHMH'lHO ca an6HTOM, a 
6HOTHT ce AeKonopHllle HnH xnopHTHwe. CeKYHAapHH KanUHT ce caKynJba Ha nOBpWHHaMa CMHUaIba, 
HapO'lHTO Y aMIPH60ncKHM creHaMa. 
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fOPIbH KpHCT3JlaCIH KOMDJIeKC 

fOPIbH KOMIlJICKC IIpCACIaBJba CCtJ.HMCIIlHO-BYJIKallorcHY TBOPCBl1HY MCTaMOp4lHCallY AO 4JaUHjc 
3CJlCHI1X IllKpHIbaua. TBOPCBHIIC OBor KOMIIJICKCa OTKPHBCHC cy Y IIOAPY'Ijy Jloopa maBa-llc'ICIbCBUC, 
lIa CCmf'lCBHUH H lIa 3alIatJ,III1M 1I3J-(l1l1aMa OaOH'IKC ropc. OHC npCnCIaBIl: ajy ceBCPHH HaCIaBaK 
TBOpCBHHa CJIHBa peKC BJIaCHHc, Y KOMC cy ODC KpHCTarraCTC CTCHC OABojCHC OA AOIbcr KOMnJlCKCa H 
Ha3BaHC roplbHM I1J1H "BrraCHIICKHM" KOMlIrrCKCOM. 

o CTaPOC1lf roplbCr KOMnrrCKca ca TCpHTOpHjC rrHCTa HHIll HCMa HHKaKBHX nOAaTaKa. 
CreHC roplbCr KOMnrrCKca KapaKTCpHIllC MCTaMop4JH3aM 4JauHjc 3CrrCHHX IllKpHIbaua ca 

XJIOPHTOM, MYCKOBHTOM, cepHUHTOM H anOHTOM Kao OCHOBHHM MHHcpanHMa, y3 Bprro H3pa)l(CHY 
npOMCHIbHBOCT n~rporpa4JcKHx THIIOBa. 

OCHOBHC 'lJIaHOBC KOMnrrCKC3 npCAL'TaBIbajy anoHT-rnajceBH H XJIOPHT-CCpHUHTCKH IllKPHIbUH, 
3aTHM aM4JHoorr-cnHAOTCKH H XJIOpHT-CnH,LI,OTCKH IllKpHIbUH H KBapUHTH. 

ArroHT-rnajccBH /Gab/ 

Y nOAPyqjy Jloopa maBa - llC'ICIbCBUC anoHT-majccBH cy Haj3acrynIbCHHjH H 3ajC)l.HO ca 
XJIOpHTCKO-CepHlJ,HTCKHM IllKpHIbUHMa npeACTaBIbajy HajBa)I(HHjc 'lJIaHOBe KOMnrrcKca. 

KOHCTaTOBaHH cy y IIOMeuyrOM npOCTopy y3 jCAHY IllHpy paceAHY 30llY Koja jc Bch paHHjc OHITa 
yrnpf)cHa H jY)l(HO OA Jloope maBC /30Ha JlYlllaHOBO-BpBH KooHJIa, no M. JlHMHrpHjeBHhy, 1961/. 

Ha JananHHM natJ,HHaMa OaOH'IKC rope Kao H Ha llJIaliHHH CerrH'ICBHUH anoHT-rnajccBH cy 
pa3BHjeHH caMO y BHAY MafbHX HrrH BchHX CO'lHBa ca nOCTCnCHHM nperra3HMa y XJIOPHTCKO-cePHUHTCKC 
III KpHIbUC. 

ArroHT-majccBH ce pa3JIHKYjy OA .u,pymx BpCTa rnajccBa KaKO no caCTaBy, TaKO H crpYKlYPH H 
HH)I(CM crynfby KpHCTarrHHHTCTa. To cy CTCHC yrrraBHoM nop4JHpoOrraCTH'IHC crpyKlYpe, ca MCCTH;'m'lHO 
OKlJ,aCTOM rpafJOM, KOjC Y CBOM cacraBY canp)l(e anoHT H KBapu, 3aTHM MYCKOBHT H OHOTHT Kao H 
cnopcAllc cacrojKe. 

ilrrarHoKJIac je KapaKTCpHCTH'IaH H Haj3acrynIbcHHjH cacrojaK a npCACTaBIbCH jc anoHToM. OH 
Ca'lHIbaBa OKO 50-60% creHC. JaBIba ce y CHTHHM HITH '1CIllhe Y KpynHHM nop4JHpoorraCTHMa KOjH 
nOTHcKyjy H ACrrHMH'IHO 3aKJIanajy paHHjc CTBopeHC MHHepanc. TaKo anOHT YKJIana MHora CHTHa 3pHa, 
HapO'lHTO enHAOT, Koja cy KaTKana rpynHcaHa y HH30Be nOBHjeHe y BHAY crrOBa "S". 

KBapuje nopeA anOHTa HajBHIllc 3acrynIbeH. OH ce jaBIba y CHTHHM H MalbC-BHIlle yjCAHa'leHHM 
3pHHMa. CBa 3pHa nOKa3yjy TarraCaCTO nOMpa'lCfbC. 3a MYCKOBHT H OHOTHT jc KapaKTCpHCTH'IHO Aa cy 
nOBHjcHHX rrHcKH. ilpHLYTIIH cy YBCK Y CTCHH. 

fCHC3a anoHT-majceBa je OCTarra npoorrCM jcp cy OHH MornH HaCTaTH MeTaMop4Jo30M Oa3HTa HrrH 
4JerrACllaTHMa ooramjHx ce)l.HMCHaTa y3 HHJeH3HBHY MHrpalJ,Hjy HarpHjc, Kao H HarpHjcKoM MeTaCOMaT030M. 

Arrom - XJIOPHT-cePHlJ,HTCKH IllKPHJblJ,H /SCOSC/ 

HajBehc Mace OBHX L'TCHa Harra3C CC Ha JananHHM nanHHaMa oaOH'lKe ropc H Ha CerrH'ICBHUH, 
rAe yjCAHO npeACTaBIbajy H OCHOBHe 'lJIaHOBe KOMnrrcKca, AOK cy jJ)l(HO o.u, Jlo6pe maBC crraoHjc 
3aClYnIbCHH H OTKPHBCHH Y TCMCHHM AerrOBHMa jeAHc npCBpHyTC aHTHKJIHHanc. 

3cneHC cy 60je. cI>onHjauHja /pcf)c H rrHHcaUHja/ Ao6po HM je H3p3)l(CHa. 
DHTHH MHHeparrHH cacTojUH cy XJIOpHT H. cePHlJ,HT AOK ce anOHT j~BJb3 y CHTHHM 

nop4JHpoonaCTHMa. OBH nop4JHpoonaCTH cy pacnopcf)cHH naparrenHO ca 4JonHjau.HjoM IllKpHIbaua. 
Ksapu ce jaBIba y 3HalHHM KOnH'lHHaMa. O.u, cnopeAHHX cacrojaKa jaBIbajy CC anaTHT H c4JeH. 

ilo CBOM nocraHKY OBH IllKpHIblJ,H cy THnH'IHC crcHe ce)l.HMCHlHOr nopeKJIa, nce4JHTCKor H 
nCaMHTCKOr a Bpno peTKO H nenHTCKOf KapaKTepa, MeTaMop4JHcaHe nOA ycnOBHMa 4JauHje 3CneHHX 
IllKPHIbaua. 

Anom - aM4JH6on-enHAOTCKH WKpWblJ,H /SaIl!/ 

OBe creHe KOHCTaTOBaHe cy yrrraBHoM y .u,Be nOKaJIHOCTH Ha HCllHTHBaHOM JepeMY - Ha 
CenH'leBHlJ,H H jy)l(HO OA ile'lelbCBua. JaBIbajy ce y BHAY HeKonHKO Y3AY)I(JIHX KOHKOP)l.aHlHHX CO'IHBa. 
Eoje cy 3CrreHe. cI>onHjaUHja HM je AOOpO H3pa)l(eHa HaKO nOHeKan HMajy MaCllBaH H3I'ne.u,. 
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CreHe Y npBoj nOKanHOC11I ca,o;p)l(e KBapu, anOHT, aHTHHOnHT, enH,lJ;OT, XJIopm, UOjCHT H pebe 
KapOOHaTe. MHHepanHa acou;Hjau;Hja H KapaKrep YKaJYjy Ha MOl)'trnOCT nOCTaHKa anrepau;HjoM CTapHX 
Oa3H'IHHX CTeHa. 

KBapu je 3HaTHO 3acyynJbeH. AnOHT ce jaBJba Y OOnHKY noMlHpoOnaCTa. 
AnOHT - aMq,Hoon-enH,lJ;OTCKH WKPHJbUH H3 oonaCTH j~HO 0}1. IIe'lelbeBua nope}1. HaBe}1.eHHX. 

MHHepana Ca}J.P)l(H H H3BecHY KOnH'lHHY CHTHHjer unH HeWTO KpYOHHjer rpaHaTa a peTKO H l)'pManHHa. 

Anom-XJIopm-enlijl,OTCKH lliKpHJbu;H /Sabco/ 

Anom-XJIOpHT-eDH,lJ;OTCKH WKPHJbUH cy Mano JaCTynJbeHH Ha nnaHOHH CenH'leBHu;H 
/ceBepOHCTO'lHO 0}1. r. Bapoewa, UPHO je3epo/ H Ha BaoH'IKoj ropH H TO Y OonHKY CO'IHBa y 
XJIOpHTCKo.eepHu;HTCKHM WKpHJbu;HMa. CreHe cy CBem03eneHe }1.0 TaMH03eneHe ooje. CI>onHjaUHja je 
YO'lJbHBa. 

BHTHH caCToju;H OBHX CTeHa cy KBapu, anom, XJIopm, eDH}J.OT, UOjCHT H pel)e aKTHHOnHT. O}J. 
aKu;ecopHHX MHHepana jaB.Jbajy ce a}leH H UHPKOH, a 0}1. MeTanH'lHHX MameTHT H nHpm. 0cHM HaBe}1.eHHX 
MHHepana MOl)' ca}J.p)l(aTH Mane KOnH'lHHe MYCKOBma H OHOTHTa. 

IIo nocraHKY OBH WKPHJbu;H cY H}J.eHTH'IHH ca anOm-aM41Hoon-enH}J.oTCKHM wKpHJbIJ,HMa, 
O}J.HOCHO lbHXOB nOCTaHaK je BeJaH Ja MeTaMOp41HlaM Oa3H'lHHX MarMaTCKHX CTeHa /npere)l(HO eliJylHBa/ H 
IbHXOBHX TY41oBa. 

KBapu;HTH /Q/ 
Y OKBHpy roplber KOMnneKCa KBapu;HTH ce jaBJbajy MecmMH'lHO Kao Talba unH HeWTO }1.eoJba 

CO'IHBa II KpHCTanaCTHM wKpHJbD;HMaCenH'leBHUe, BaOH'IKe rope Hj~HO 0}1. lloope rJJase. 
Boje cy CBemOCHBe. Cacroje ce npeTe)l(HO 0}1. KBapua H MycKoBma KOjH CKOpO YBeK ne)I(H no 

nOBpWHHH 4l0nHjau;Hje. MeCTHMH'lHO ca,o;p)l(e XJIopme H q,en}1.COaTe. 

* 
* * 

IIo}1.PYllje KpHCTaJIaCTHX WKpH.Jbaua CHPOM8WHa ey nO}J.3eMHHM BO}1.aMa. ORa ce KapaKrepHWy 
H3B0pHMa cnaoe H~8WHOCTH, KOjH ce npHXpalbyjy H3 H~aHH paJfiHjeHor THDa. I1JY3eTaK KO}1. OBor 
npaBuna npe}1.CTaB.Jbajy ja'le nojaBe nO}1.3eMHHX BO}1.a Koje HJ5Hjajy H3 BeliHX napTHja KBapu;HTa H 
MepMepa /oonaCT BaMoypeKa, BeJ1HX Bo}J.a H }1.p./. TaKobe ey Bpe}J.He nOMeHa cn:aoo anKanHe 
Mame3HjyM-KapOO~~e MOHepan!le BO}1.e j~HO 0}1. YMu;a, Koje no}1. HanoHOM, y BH,!J;Y paJfiHjeHor 
H3BOPHWTa, HJOHJaJY H3 anYSHJanHHX UUbYHKoBa. TIojaBY OBHX BO}1.a CBaKaKO Ipeoa BeJaTH 3a 
TOnnH'IKH pace}1.. 

IIAJlE030HK /Pz? / 

JY)I(HO 0}1. cena ManOWHWTa, Ha ceBepoJana}J.HHM na}J.HHaMa nn. CenH'leBHue, oTKpHBeHa je Mana 
napTHja MepMepaCTHX Kpe'llbaK8 npOOneMaTH'IHe CTapOCTH. 

O}1.HOC OBHX CTeHa npeMa KpHcranaCTHM WKpHJbUHMa BnaCHHCKor KOMnneKca, 0}1. KojHX je 
H:IpabeHa CenH'IeBHu;a, HeCyMlbHBO je TeKTOHCKH. Ha ja'loj P83J10MHOj 30HH npaBua HcroK-Jana}J. 
MepMepacm Kpe'llb8u;H cy }J.yOOKO cnYWTeHH H KacHHje 3annaBJbeHH HeOreHHM ce}1.HMeHTHMa. 

To cY CHTHOKpHCTanacre creHe H HcnpeceuaHe OpOjHHM Kanu;HTCKHM )l(Hu;aMa. HenpaBHnHor ey }1.0 
WKOJbKacror npenOMa H OOH'lHO oene ooje. Y npenapaTHMa ey npHMelieHH OCKY}J.HH opraHCKH OCTau;H. 
To cy, npe CBera, npeceu;u BeOMa CJ1H'1HH anraMa /Dasycladaceae? / Kao H arnymHHpaHH q,parMeHTH 
OpraHHlaMa KOjH nO}1.celiajy Ha aHeJ1H,lJ,e. KaKO OBH OCTau;H HH H~aneKa HHey }1.0BOJbHH 3a 
MHKpOnaneOHT0J10WKY HHTepnpeTau;Hjy TO ce nane030jcKa crapOCT CTeHa Y3HMa Kao Kpajlbe 
anpOKCHMaTHBHa. 

I1CTO'lHO 0}1. Huwa, Y }1.01beM TOKY KyrnHcKe peKe, OTKpHBeHa je jow je}J.Ha napmja CJJH'IHHX 
creHa Koja JOor CBor Manor npOCIpaHCTBa Ha reonowKoj Kapm HHje Morna OHTH H~BojeHa. 
IIaneOHTOJ10WKH npenapaTH H3 MepMepacmx Kpe'llbaKa HHey AanH n03HTHBHe pelYJITaTe Te ce H 3a IbHX 
MO)l(e penH caMO OHO WTO je KaJaHO 3a Kpe'llbaKe j~HO 0}1. ManOWHWTa. 

TEPUHJAP 

MebY repUHjapHHM TBOpeBHHaMa H3BpweHo je H3,ll,Bajalbe BYJ1KaHOreHe cepHje neUKor MaCHBa 
HajBepOBaTHHje naneoreHe crapocru, H Ce}1.HMeHaTa HeoreHa. Y BYJ1KaHoreHoj cePHjH pa3J1HKOBaHH cy 
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ty4IOBH, Opeqe, aH,lJ,elHTH H AaIJ,HlH a KOA HeoreHHX ceAHMeHara rBopeBHHe Koje no crapoerH OAfOBapajy 
AOlbeM H cpeAlbeM MHOueHY, rOplbeM MHoueHY-AOIbeM DnHOueHY H DnHOueHY Y WHpeM CMHcny Kao H 
npoAYKTH Kope paCOaAlUba raKo~e DnHOueHCKe crapoerH. 

BynKaI-IOreHa cepHja JleUKOr MaCHBa 

IIHpoKnaerHTH 

IlHpOKnactHlffiH MarepHjan Dn. PaAaHa npe,ll;CtaBJba BeOMa waponHKY cepHjy. Y lbeMY ey 
3anll)l(eHH ryCPOBH, ryCPHTH, BynKaHcKe opeqe H amOMeparH H KpynHH onoKoBH /5-6 My npetIHHKY/ 
aH,lJ,e3HTCKHX creHa. 

XHnCOMerpHjcKH nOCMarpaHO ,ll;Olba rpaHHUa rycpOBa H opella 06HIlHO ne:)I(H Ha BHCHHaMa O,ll; 
500-700 m, AOK ce roPlba rpaHHua Hana:m Ha BHCHHaMa 960-1100m. fpaHHUe OBHX ereHa KaKO 
npeMa aH,lJ,e3HnlMa raKO H npeMa KpHcranaCfHM WKpHJbl(HMa HHey CBYAa CmyPHO nOUHpaHe ymaBHoM 
J60r n?KpHBeHoerH repeHa. IIope,ll; rora, Ha MHOfHM AenOBHMa repeHa /jyroHcrOtIHH ,ll;eo nHcra 3anaAHO 
OA BY]aHOBa, OKO )lolber EpaHHWra HAp. Mecra/ ryCPHH nOKpHBatI je BeOMa TaHaK H AOK ce no KocaMa 
H DaAHHaMa Hana3e BynKaHCKe 60M6e H onOKoBH aHAe3Hra, y epOlHOHHM yceUHMa ce lanll)l(ajy 6POjHH 
lQI].aHUII KpHcranaCTHX WKpHJbaua. 

Ha OCHOBY oAHoca ca,ll;p)l(aja rycpHor MarepHjana, nanHJIa H OOMOH HlBpweHO je HlABajalbe AenOBa 
repeHa ca npeOBn~HBaibeM rycpHor MarepHjana H oonaCTH y KojHMa ce HanalH BHWe BynKaHcKHx opella 
H arnOMepara . 

. qHCTH ryCPOBH KOHcraroBaHH cy KO,ll; foplber CraroBua. CnHtIHe creHe lanll)l(eHe ey jY)I(HO O,ll; 
DorOJeBua H LlOOpHX BOAa anH ce y OBHM nOKanHOCTHMa nopeA rycpOBa KojH npeoBna~yjy, cpehy 
CHlH03pHH H cpeAlbelpHH arnOMepaTH. 

BynKaHCKH ncecpHTH Haj60Jbe ey 3acrynJbeHH jf)l(HO O,ll; fpyjeBHX KOlllapa H arapHMa cena 
CpeA~r H fopfuer CrarOBua. Onwra KapaKTepHCTHKa OBHX creHa jecre BeOMa ManH ca,ll;p)l(aj rycpHor 
MarepHJana H BenHKa xereporeHocr rpaHynoMerpHjcKor cacraBa. 

TYCPOBH npHnaAajy rpynH nHrOKnaCHra. Cacroje ce O,ll; OAnOMaKa ecpYlHBHHX creHa /aH,ll;e3Hra H 
AaIJ.Hra/, cpenAcnara H pe~e KBapua. OCHOBHY Maey creHe IlHHH aMOPCPHa CHnHUHja /HajBepOBaTHHje CPHHO 
AHCneprOBaHO BynKaHcKO craKno/ y KOjOj ce 3anll)l(ajy MrlKpOnHlH. I10pen cIDIHuHje HaJIalH ce H3BeCHa 
KOnHtIHHa mHHOBHre KOMnOHeHre Koja npeAerasJba npOAYKr pacnaAalba BynKaHCKOr npalllHHacrOf 
MarepHjana - nenena. 

TYCPOBH H opetIe cy BepOBaTHO HacranH Y npBoj cpalH BynKaHcKe aKTHBHOCTH neUKor MaCHBa. Ha 
OCHOBY repeHCKHX npOMarpalba ryCPOBH OH CnaAanH Y crapHjy cpalY BynKaHcKe aKTHBHocrH ,ll;OK cy opelle 
HecyMlbHBO Mn~e H Ha BeheM opojy OCMarpaHHX npocpHJIa pe,ll;OBHO ne)l(e npeKO rycpaBa. CynpOTHH 
OAHOCH Ha HCtpIDKHBaHOM Aeny repeHa HHey 3anll)l(eHH. 

CMarpa ce Aa cy nHpOKnaCHTH naneoreHe crapOCTH Ha OCHOBY aHanomje ca rycpHrCKOM cepHjoM 
HCTO'lHor OOOAa neUKor MaCHBa / Ll. IIewyr 1961/. 

AMcpHooncKH aHAelHTH /xam/ 

BPXOBH PaAaH MaHHHe, KOjH npHnaAajy KpajlbeM jyr03ana,ll;HOM ymy nHcra, rpaijeHH cy OA 
aMcpHoonCKHX aH,lJ,elHTa, KOjH npeAcraBJbajy nponYKTe maBHe epynrHBHe cpale y neUI<OM MacHBy. ORH 
rpa,ll;e cnHB ca HenpasHJIHOM nOAHHCKOM nOBplllHHOM, HlnHBeH npeKo nOMore on nHpOKnacrHIlHor 
MarepHjana. 

AM«PHOonCKH aH,lJ,e3HT ce cacrOjH oA nnamOKnaca, XOpHOneH,lJ,e, MamerHTa H anarma, a 
MeCfHMHtIHO H aymra H XHnepcreHa. Peije ce jaBJbajy aH,lJ,elHTH ca KBapUOM. IInamOKnaCH rpa,ll;e cnO)l(eHe 
30HapHe KpHcrane. IIpoueHar aHopTHra y nojeAHHHM 30HaMa BapHpa OA 40 H 50%. XopHoneHAa je 
Bpno OOHJIHa re npHnaAa 06HtIHO leneHoj H MPKOj OalanTCKoj xOpHOneH,lJ,H. 3anll)l(eHH cy raKo~e H 
30HapHH KpHCTanH leneHe xoponeH,lJ,e, ca OMOratIeM cnaoHje nHfMeHT3UHje. MameTHT je npHcyraH y 
pa3nHIlHDIM KOnHllHHaMa a anaTHra je Mano. Ayrnr je oneAOleneH, OOHtIHO CHraH. H OH KaO H XHnepcreH 
jasJbajy ce CaMO MeCTHMHtIHO. 

OCHOBHa Maca je craKnacra H Ca,ll;P)I(H CHTHe KpHcrane cpenncnara, aMcpHoona H MamerHra. CHTHH 
cpeHOKpHcranH Oa3anTCKe xopHOneHAe H3 OCHOBHe Mace Bpno tIecro cy npemopeHH y HenpOBHAHe 
arperare fBO~eBHTHX MHHepana. 



XHIIepcreHCKH aHAe3HT / xhy / 

JaBIba ce y OOnHKY TeKTOHCKH opHjeHmcauHX np060ja Kp03 aM4IHooncKe aH)J;e3me maDHe (Ia3e. 
OTKpHBeH je YBeK Ha HajHCTaKHYTHjHM Ta'lKaMa pe1be4la - BpXOBHMa H rpeoeHHMa. cIleHOKpHCTanH ey o,n; 
nnaruOKnaca 146-50% AnI, ayrma, XHnepCTeHa, Oa3anTCKe xOpOneu,n;e, Mantenna H anamTa. 
llnaruOKnacH ey BeOMa OOunHH H BeliHHoM cy 30HapHH. YKnanajy 3OHapHo cmHe H30IponHe HHKJIyJHje. 
BehHHoM cy Kopo,n;oBaHH. AyrnT je TaKol)e HHTeHJHBHO KOPO,n;OBau ,n;OK cy JpHa xHnepcreHa pe,n;oBHo 
KpynHHja o,n; ayfHTCKHX. fiaJaJITCKa xopHoneu,n;a je BeOMa CHTHa H pelKa a MaOleTHT 06unaH. OCUOBHa 
Maca je CTaKnaCTa H ca,n;pX<H H3,lJ;y)KeHe MHKpOnme (len,n;cnaTa, pel)e DHpOKceHa H 6aJanTCKe xopH6neu,n;e. 

JlaumH 

Ko,n; cena qe'lHHe /06naCT HepeJHHe/, Ha HCTO'lHOM ,n;eny nHCTa, npeMa no,n;auHMa J. >KyjoBHlia 
/1901/ H KacHHje K. IleTKoBHlia H C. MunojeBHlia /1937/, HanalH ce MaJba napmja ,n;auH'rCKHX creHa. H 
nope,n; 6pIDK1bHBOr TPIDKelba A3UHTH HHey KOHCTaTOBauH HOBHM reonOWKHM HCIpIDKHBalbHMa Te ce lOor 
TOra Ha JbHMa HelieMo iJ,Y)I(e 3a)J,p)l(aDam. HanoMHIbe ce Aa cy y KournoMepamMa OKonHHe Hepe3HHe 
HanaJe KOMa)J,H au,n;eJHTa AOK AauHTH HHey JanIDKeHH. 

* 
* * 

Au,n;eJHTCKe CTeHe Pa)J,aua Kao H nHpOKnaCTHTH O)J,nHKYjy ce 60raTCTBoM y no,n;JeMHHM Bo,n;aMa. To 
ce HapO'IHTO OAHOCH Ha ,n;enOBe y ,n;peHIDKHHM HHBOHMa peKa, me ce, no npaBuny, HanaJe ja'le nojaBe 
no,n;JeMHHX Bo,n;a. 

Heoreu 

IlpoCTpauo HeoreHO no,n;pyqje Ha HCTp3)I(HBaHOM Tepeuy npHna)J,a ,n;eny BenHKe H cnO)l(eHe 
TeKTOHCKe ,n;enpecHje nOJHaTe no,n; HMeHOM MopaDCKOr pOBa. POB je Hlrpal)eH o,n; Belier 6poja HeoreHHX 
6aceHa o,n; KojHX ce Ha nHCTy Huw HaJIaJe ,n;enOBH neCKOBa'lKe, HuwKe, Eap6eWKe H TonnH'lKe 
noronHHe. IlpeMa ,n;oca,n;aillIbeM nOJHaDalbY reonOWKe rpal)e OBHX 06nacm CBe nOTOnHHe nOCTane ey 
KpajeM onurou;eHa, Ja BpeMe CaDCKe oporeHe (IaJe, cnywTIllbHMa BehHx 6noKoBa y OKBHPY 
cpnCKO-MaKe,n;OHCKe Mace. 

Ha OCHosy pe3}'nTaJa reonOWKor Kapmpalba ympl)eHa ey ,n;Ba HeoreHa ce,lJ;HMeHTHa KOMnneKCa 
KOjH ce, nope,n; Tora WTO o,n;roBapajy PalJIH'IHTHM CIpamrp*KHM CTeneHHu;&Ma, PalJIHKYjy no MHOIllM 
,n;pYfHM ocoOHHaMa. CmpHjH KOMnneKC 06yxsam ce,lJ;HMeHTe ,n;OJber H cpe,lJ;lber MHOu;eHa a Mnal)H • 
rOpJbOMHOu;eHCKo-,n;OIbODnHOu;eHCKe Hacnare y wnpeM CMHcny; y CTapHjeM ,n;eny npeosnal)yjy 
KOXepeHTHe CTeHe ,n;OK ce Mnal)H KapaKTepHWe cna60 BeJaHHM H HeBeJaHHM ce,n;HMeHTHMa. JlOIbH 
KOMnneKC 06ene)l(eH je BynKaHCKOM aKTHBHowhy Koja caCBHM CHrypHO 3aMHpe y rOPJbeM MHou;eHy. 
KOHa'IHO, 06e cepHje 6HTHO ce palJIHK)'jy no TeKTOHCKHM H naneoreorp*KHM OCOOHHaMa. 

360r l!eOMa Mna)J,HX enHporeHHX nOKpeTa KOjH cy KOMnnHKOBanH OAHoce Mel)y HeoreHHM 
ce,n;HMeHTHMa H HapO'IHTO BenHKe nOKpHBeHOCTH TepeHa, rpaHHUe H~el)y HeoreHHX CTpamrp*KHX 
KOMnneKca ,n;OCTa cy anpOKCHMamBHe H Ha MHOfHM MeCTHMa HMajy Konu;enu;HjcKH KapaKJep. 

CTAPHJM HEOfEHM KOMIlnEI<C 

Y ,n;OJbeM unH CTapHjeM HeoreHOM KOMnneKey H3,U,BojeHH ey ce,lJ;HMeHTH ,n;OJbef MHou;eHa H cepHje 
Koja no CTapOCTH o,n;roBapa ,n;OJbeM H Cpe,lJ;lbeM MHou;euy . 

Ce,lJ;HMeHm HajCTapHjer HeoreHa ,n;o ca,n;a HHey nOY3,U,aHO CIpanupa(lcKH ,n;eTepMHHHqum. Mel)YTHM, 
Ha KpajlbHM ceBepOHCTO'lHHM AenOBHMa repeHa, y ep03HOHOM np030py KOjH je OTKpHBeH PeKOM, neBOM 
npmoKoM KymHcKe peKe, HenOA HajMnai)HX nnHOneHCKHX Ce)J,HMeHaTa ne)l(e npHH neCKOBHTH mHHI1H ca 
IparOBHMa yrIba, neW'IapH H nanopUH K30 H OHIyMHH03HH mHHu;H. CepHja 8Ma BeOMa MHoro cnH'lHOCTH 
ca ce,lJ;HMeHTHMa OKO JauoKa /Kpa1beBa'IKH oaceH/, AneI<ClfHu;a H IIyqana, Ja Koje ce CMaTpa Aa cy 
onHfOMHou;eHCKe CTapOCTH. Ilope,n; Tora, nOMeuym ceAHMeHTH cy H y6pauH WTO HHje cnyqaj ca OCTanHM 
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HeoreHH CenHMeHfHMa HCrpIDKHBaHe OOnaCIH, rra je H ro pa3Jlor lbHXOBor cBpcraBalba y nOlbH MHoueH ca 
HaIIOMeHOM na ce OBa crpamrpa<l>cKa nerepMHHaUHja 3a cana Y3HMa ca CBHM MorybHM pe3epBaMa. 
HanOMHlbe ce na cy Ha reonolliKoj Kapm K. nerKOBHha H C. MHIIojeBHha /1937/ OBH nenOBH repeHa 
YKapmpaHH Kao naneo30jcKH /!/ IllTO HHje cnyqajHo C 003HPOM Ha H3rIIen H yopaHocr cepHje. 

nOMeHyre qHlbeHHue H3Hoce ce 300r MoryhHOcrH KopenauHje OBHX CenHMeHaTa ca npOnYKmBHoM 
aneKCHHaqKOM cepHjoM IllTO OH, Y cnyqajy norBPQHBalba npernocraBKe, HMano BenHKY npaKTuqHY 
BpenHOCr. 

CenHMeHrOnOlliKHM aHanH3aMa YTBpl)eHo je na je KOn neCKOBHrux fIIHHaua fIIHHOBHra 
KOMnOHeHril npencraBJbeHa HIIHrCKO-KaonHHmCKOM rpynoM ca JaHeMapJbHBHM rparoBHMa 
MOHMOpHOHHra. Y necKoBmoj cppaKUHjH yqecTByjy KBapu, cpenncnar, oHomr, eTIHnOT H MeranHqHli 
MHHepanH. 

neIllqapH npHnanajy THny cyoapK03a ca neCKOBHrOM cppaKUHjoM on KBapua, cpeMcnara H 
OnnOMaKa KBapuma. nopen nOMeHYrnx MHHepana jaBJbajy ce MYcKoBHr, oHorm, OnnOMUH IllKPHJbaua, 
enHnora, opeHa, rpaHara, 1}'pManHHa, pyrHna H XIIopma. 

BpenHocm cOprHpalba MarepHjana cy BeOMa pa3JlHqme H Kpehy ce on 1,41 no 2,28 IllTO YKa3yje 
na cy CenHMeHTH CTBapaHH npH pa3JlHqmHM Op3HHaMa BOneHHX TOKOBa H pa3JluqHTHM ycnoBHMa y 
oaceHY. 

npeMa aHanHJaMa MHHepanolliKor H nerporpacpcKor cacraBa OqHrnenHO je na cy oOJIacm cnHpalba 
oHIIe H3rpal)eHe on KpHcranHHx IllKpHlbaua BnaCHHCKor KOMIIJIeKca. To OH YKa3HBanO Ha MoryhHOcr na 
je nn. CeJIHqeBHue Beh y TO BpeMe 6HIIa orKpHBeHa H na on lbe nomqe MarepHjan on Kora cy nOCTaJIH 
je3epCKH CenHMeHTH. 

1l00bH H CpenR>H MHoueH /M 1 +2/ 

CenHMeHTH nOlber H cpenlber MHoueHa HMajy HajBehe pacnpocrpalbelbe Ha necHoj ooanH JY)l(He 
MOPaBe, nOqeB on 3noKyhaHa Ha jyIY CBe no qeqHHe Ha ceBepy. HajBehH neo 6ap6eIllKe nOrOJIHHe 
raKol)e je H3fpal)eH on creHa HneHTHqHe crapocm Koje cy KOHcrarOBaHe jOlli H Y arapHMa ceJIa OOnaqHHe, 
lleIllHnoBa H Ea60THHUa, Ha ceBepHoM H ceBep03ananHOM neny repeHa. 

CepHja ne)l(H rpaHCrpeCHBHo npeKo KpHcranacmx IllKpHJbaua nOlber H roplber KOMIIJIeKCa anH 
ce y OnHOCY Ha lbHX qecro Hana3H y reKTOHCKOM KOHraK1}', 360r qera cy nOlbOMHoueHCKe H 
Cpe)llbOMHOueHCKe Hacnare qecro orKpHBeHe xnrrcOMerpHjcKH BHCOKO H3Han MnaQHX TBOpeBlfHa /Xopcr 
Crp)l(aBe/ . 

Crapocr HacJIara O)lpei)eHa je Ha OCHOBY HanaCKa cpnope y flerrajcKoj pel.l,H jyrSJarranHO on 
lIIHJbare qYKe, Ha OCHOBY KHqMelbalJKHX ocraraKa y oaceHY H rryreM rrapanenHJauuje ca cycenHHM 
repeHHMa. TaKo je, ceBepHo OD cena flenaje O)lpeneH cnenehH cpnopHCTHqKH MarepHjan: Alnus sp.(l), 
Cinamomum polymorphum (1), Acacia sotzkiana (1)" Podogonium konori (4), /Sophora europea (1), 
Cassia [aceolites (2), Leguminosites sp. (5), Gramineae gen.et.sp. (9). Henon flenajcKHX K)'ha, BAYbo 
HH3BO)lH0 flenajcKOM peKOM, rropen Legumisites sp. (3) i. Gramineae Ken.et. sp. indet. (5), 
KOHcrarOBaHH cy Gervillea haerugiana (1) i FaJ!Us [eruginea (1). Ynope1)yjyhH nOMeHYTY 
30HPK)' ca 30HPKOM perrepHHx cpnopa H. naHrHha /1956/, H Y3HMajyhH y 003HP rOTaJIHO oncycmo 
npe)lcraBHHKa YMepeHHx llIyMa H HapOqmO Ha OCHOBY Gnommomum /KOjH enucryje O)lIIoqeTKa 
MHoueHa/; MO)l(e ce 3aKJbyqmH )la 00 crapocr Ce)lHMeHara ca cpnopOM Mcrna 60rH nOlbOMHoueHCKa ca 
HanOMeHOM na ce He <Me HCKJbyqurn HH II MenHrepaH. Fagus [eruginea /3HM3eneHa 0YKBa/ KOn Hac ce 
jaBJba on eoueHa )l0 capMara nOK je Gervilea haerugiana KOHcrarOBaHa y rOplbOOJIHrOueHcKoj ¢nopH 
EcroBHHe. 30cr caera Illro je peqeHO, 3a cana ce oBaj KOMnneKC ce)J,HMeHara Mopa rpernpam Kao nOlbO 
H cpelllbOMHoueHCKH. 

Y JyroBalJKOM noTOI<)', Ha MeCIY HanaCKa KOHrepHjcKe cpaYHe, n. naBnOBHh H 3. OopanuHOBHh 
11961/ HaBOne KHlJMelbalJKe ocrarKe Doracotherium vindobonense H Palaeomeryx eminens Ha OCHOBY 
KOjHx ce HajonH)I(e YTBpl)yje cpenlboMHoueHcKa crapocr. Ee3 o03Hpa IllTO cMarpaMO na je KH'IMelbaqKa 
cpaYHa Y JyroBaqKOM rrorol<)' nperanO)l(eHa, OBH rrOnauH cy 3HaqajHH jep YKa3}'jy, rropen HaopojaHe 
cpnope, Ha nocroJalbe I H II MenmepaHa y IllHpOj 06nacm oaceHa fOPlbe TorrnHue. 

nopen H3Hemx lJHlbeHHua, jyroHcrOqHO on Hcrpa)l(HBaHHX oonacm, Ha repeHHMa 3annalba, M. 
qHqynHh /1961/ je raKol)e H3)lBojHna cepHjy Cpenlber H nOlber MHoueHa Koja ce nHpeKTHO HacraBJba Ha 
Eap6eIlll<)' nOTOnHHY, re je ca repeHHMa 3aIIJIalba H3BpIlleHa H nHTOJIOlliKa napaneJIH3aUHja. 

CepHja je BeOMa xereporeHor nHronOlliKor cacraBa. nopen neIll'lapa H KOHrIIOMepara 3ana)l(ajy 
ce nanopUH, rIIHHUH, 1}'CPOBH H pel)e IllJbYHKOBH, neCKOBH, rrpaIllHHaCTH rreCKOBH H neCKOBHre rIIHHe. 
Ha OCHOBY rrpeoBna1)HBalba nojenHHHx 'lJIaHOBa, MOl}'he je OHIIO H3)lBajalbe HeKonHKO cpauuja 

/Bpoj Y 33rp3,llH 03Ha'illBa 6poj Hal)eHHx jeAHHKH/. 
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CCA"MCHara AOIbO 11 CpCAlbu MI10uellCKe crapocrn. To cy: /I I <flaUl1ja ncw'Iapa 11 KOHrJlOMepara, 121 
<flaUHja J1anopaua ca rJlHHaMa " l)'<floBI1Ma 11 131 <flaUHja rJll1Ha H ncw'Iapa. 

<l>aIJ,l1ja new'Iapa " KOllfJIOMCpara lIaj60Jbe jc pa3BI1jella Ha ceBep03anaAHOM AeJlY repeHa 
H3Me~y ceJla Oa50THHua 11 JlellJHJlOBua, JaTHM jyroHcro'lHo OA Hl1ll1a 11 Ha 3anaAHI1M naAHHaMa OaOI1'1Ke 
ropc. 

UIJbYHKOBH 11 caaoo BC3aHH KOHIJIOMeparu jaBJbajy ce yseK 3ajcAHo ca nelll'lapaMa 11 
nCCKOBI1Ma ca KOjl1Ma ce 50'lHO 11 BepTHKaJlHO cMelbyjy. no rpaHYJloMerpl1jcKoM caCTaBY npl1l1aAajy 
rpynl1 CI1TH03PIIHX KOHfJlOMepara 11 WJbYHKOBa. BaJlYUH OA KOjl1X cy H3rp~CHH OBH CJ1ojeBI1 npere)l(HO 
cy OA pO)l(Haua, KBaplJ,Hra 11 majceBa AOK cy Y 3HaTHO Malboj Mepl1 3aCl)'nJbeHI1 KOMaAl1 Apymx 
McraMop<flHl1X crcHa. Ha npo<flHJlHMa Hl1je Jana)l(ella CKOPO HHKaKBa npaBI1J1HOCf y rpaAaul1jH 
Marep"jaJla, KOjl1 je y3 ro BeOMa cJla60 COpTHpall, wro HaBOAI1 Ha npemocraBKY Aa cy CJ1ojeBI1 
raJIO)l(ellH y HcnocpcAHoj OJll13HHI1 oOJlac-m cmfpalba. Ha MHomM MeCTHMa, Ha naAl1HaMa OaOI1'1Ke rope, 
aHaJIH30M 05J1I1Ka BaJIyraKa Kao H nce<floMerpHjcKI1M aHaJIH3aMa .[l0WJlO ce AO 3aKJbY'lKa Aa cy OBe 
TBOpCBHHe HacraJIe AcnOHOBalbeM npOJlYBl1jaJIHI1M TOKOBI1Ma re Aa I1X rpeoa, Kao TaKBe, cBpcraTH y THn 
<flaHrJl OMepara. 

neCKOBI1 H neW'IapH OBe <flaUl1je jaBJbajy ce y 05J1I1KY CJ10jeBa npoce'lHe )],e6JbHHe IO-20mm, 
11 0611'1HO ce cMelbyjy ca rJlHHUI1Ma. rpaHHue Mel)y cJlojeBI1Ma HI1KaAa HI1CY owrpe 11 0611'1HO cy 
yCJIOBJbeHe CMalbelbCM HJlI1 nOBehaBalbeM KpynH03pHe O)],HOCHO CHTH03pHe <flpaKIJ.l1je. no 
nerporpa<flcKoM cacraBY neW'Iap" npHna.a.ajy runy cy6rpaysaKa H rpaYBaKa. CyorpaYBaKe l13rpaQyjy 
ceBep03anaAHe )],eJlOBe repeHa loa60THHaui )],OK ce npaBe rpaysaKe HaJIa3C Ha 3anaAHI1M naAHHaMa 
Oa6H'IKe rope H CenH'leBl1ue. Pa3J1HKe Mel)y neW'IapaMa Ha ceBep03ana.a.HOM 11 KpajlbC I1crO'lHOM )],eJlY 
repeHa cacroje ce y rOMe lllTO nelll'lapH Ha npo<flHJlY KO)], rp)],aHl1ue ca.a.p)l(e Behy KOJlH'IHHY <fleJI)],cnaTa H 
O)J.JIOMaKa KpHcraJIaC'rHX lllKpHJbaua BJIaCHHCKor KOMnJIeKCa, a ueMeHr HM je OOH'IHO Kap60HaTHH )],OK 
nelll'lapH KO)], ceJIa Oa60THHua ca.a.p)l(e 3HaTHO BHllle JIHCKYHa H 0)],J10MKe rnajceBa a ueMeHT HM je no 
npaBKJIy rJlHHOBHTO-KapOOHaTHH. 

Kao HajBHlllH )],eo <flauHje WJbYHKOBa, KOHrJlOMepara H new'Iapa CXBaneHH cy neCKOBHTO'JIa
nopOBme fJIHHe H JIanoplJ,H KO)], cena M~KHllla IHa nyl)' KO)], MOCTa Ha TonJIHUH KO)], JlOJbeBua HllYfiH 
MeKHllly/. nanoplJ,H npe)],craBJbajy je)]'pe creHe ca neJIHTOMop<flHOM OCHOBHOM Kap60HaHTHOM 
Marep"joM. Y OcHOBHOj MacH creHe Jana)l(a ce npHCYCTBo CHJIHUHje, Koja ce HaJIa3H H.Y OOJI~KY 
KaJIue)],oHa yuyrap MHKpowynJbHHa. neCKOBHre H J1anOpOBHre fJIHHe ce Ha HcrOM npo<flKJIY JaBJbaJY y 
06J1HKY CJIojeBa ca OlllrpHM )],OlbHM rpaHHUaMa H Y cMelbHBalbY ca neCKOBHMa O)],HOCHO nelll'lapHMa. 

Y relllKoj <flpaKIJ.HjH rpyne ce)J.HMeHara OBe <flaUHje HC'rH'Ie ce MHHepaJIHa acouHjaUHja MeranH~HH 
MHHepaJIH.rpaHar-anaTHr, )],OK ce y no)],pel)eHoj KOJlH'IHHH y CBMM npOOaMa jaBJbajy UHPKOH, pyTHJI H 
enH)],OT. nOCTojH H3BeCHa pa3J1HKa y npOueHl)'aJIHoj JaCl)'nJbeHOC'rH PYKOBo)],ehHX MHHepana H3Mel)y 
ce)],HMeHara Ha ceBep03anaAHHM H Ha HcrO'lHHM )],eJlOBMMa nHcra ca )],pyre c-rpaHe. HaMMe, Ha npo<flHny 
KO)], cena OaOOTHHua npoueHl)'anHo Haj3aC1}'I1JbeHHjH je y acoUHjauHjH anaTHr, a Ha npo<flHJ1HMa 
rp)],aHHue H MeKHllla MeraJ'H'lHH MHHepanH. OBe pa3J1HKe MOl}' ce 06jacHHTH pa3J1H'IHTHM cacraBoM cre~a 
Koje cy H:Ipai)HBane pa3J1H'IHre )],eJlOBe OCHOBHor ropja IHa ceBep03ana)J,HHM )],eJIOB"Ma repeHa Je 
Jac-rpc6au, H:Ipal)eH on KpHcranacrm U1KplUbaua )],Olber KOMnneKca, a Ha HcrO'lHMM )],enoBHMa cy 
CeJlH'IeBHIJ,a H oa6H'1Ka ropa, H:Ipai)eHe 0)], lllKPHJbaua BJIaCHHCKor KOMnJIeKca/. 

COPTHPaHOCT MarepHjana OBe <flauHje je pa3J1H'IHTa, 3aBHCHO 0)], nono)l(aja y O)J.Hocy Ha 
HeKa.a.arnIbY ooany, Kao H 0)], ycnoBa KOjH cy BJIa.a.anH 3a BpeMe )],enOHOBalba ce)J.HMeHara. Ko)], 
WJbYHKOBa H KOHfJIOMepara Bpe)J.HoC'rtf COpTHpalba Kpehy ce 0)], 3,56 - 4,56 WTO YKa3Yje Ha ranO)l(elbC 
MarepHjana nocne Kpaner rpaHcnopra, 6e3 JJ.Y)I(er nperaJIo)l(aBalba H IWH BeJIHKHM H npOMeHJbHBHM 
Op3HHaMa Bo)],eHHX TOKOBa. Ko)], HelllTO MJIaQHX ce)],MMeHara Inpo<flKJI MeKHllla/ Kao H KO)], OHHX KOjH cy 
ce ranO)l(KJIH )],aJbe 0)], ooane, Bpe)],Hocrn COpTHpalba cy )],aJIeKO MalbC / I ,81 - 2,96/, wro YKa3Yje Ha 
IlY)I(H rpaHcnopr MarepHjana H MalbC 6p3HHe Bo)],eHe Mace. 

Bpe)],HOC'rH OKCH)],auHoHO·pellYKIJ.HoHor noreHuHjana yKalyjy )],a cy ce)],MMeHTH CTBapaHH y 
cJla60 anKaJIHoj H CJ1aoo peAYKlJ,HOHOj cpe)],HHH. 

<l>auHja J1anopaua npe)],craBJbeHa je l)'<flHTHMa, neCKOBHTO-rJlHHOBHTHM JIanopUHMa, 
JIanOpOBHTHM rJIHHaMa, npalllHHaC'rHM necKOBHMa, rJIHHOBHTHM aneBpHTHMa H neCKOBHMa. OBa rpyna 
ce)],HMeHara Haj60Jbe ce MO)l(e nOCMarpaTH Ha )],eny repeHa H3Mel)y 06JIa'lHHe H nenaje. Y JIanOpUHMa H 
JIanOpOBHTHM fJIHHaMa Jana)l(eHa je npaBKJIHO H3pa)l(eHa XOPH30HTaJIHa cnojeBHrocr lllro je 
KapaKrepHC'rHKa ce)J.HMeHara CTBapaHHX y .uy60KHM BO)],aMa. Ty<flHTH ce OOH'IHO HaJIa3C yCJlojeHH y 
cepHjH, HapO'IHTO Jana)J,HO H ceBep03ana)J,H0 0)], OOna'lHHCKOr je3Cpa. To cy BHrpOKJIaC'rH'IHH BapHjerern 
H:Ipal)eHH 0)], aMoP41He CHJIHKaTHe Mace H )],eJIOM KPHIlTOKpHcraJIacre CHJIHlJ,Hje. C 003HpOM Ha MaJIH 
npoueHar ce)J.HMeHTHor MarepHjaJIa y l)'<floBHMa rpe6a HX Be3aTH 3a CHHXPOHH ueHrap epynlJ,Hje KOjH ce 
HaJIa3HO He)],aJIeKO 0)], je3Cpa y KOMe cy OHl1 CKOPO HcrO)],OOHO )],enOHOBaHH. 
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Y rewKoj q,PaKIlHjH ceAHMeHaTa HCTHqe ce MHHepanHa acoUHjaIlHja aMct>HOOn- MeTanH'IHH 
MHHepanH-rpauaT, AOK ce y nOApel)eHHM KOnlf1lHHaMa Y CBHM npOOaMa jaBIbajy enHAOT H cc}>eH. H3Mel)y 
OCTanHX OCOOeHOCTH, KapaKrepHCTHKa OBHX ceAHMeHaTa je H BenHKO ooraTCTBo nHCKYHHMa, WTO je 
norHquO, C OOlHPOM Ha MOi),IiuOCT naKOr AHcneproBalba nHCKYHa y BOAaMa Koje cy reKJIe ca jacrpeOaqKor 
KOMOJIeKCa KOjH je 60raT nHCKYHCKHM CTeHaMa. 

CoprnpauOCT MarepHjana je AOOpa WTO je TaKol)e ycnOB1beHO TaJIO)((eIbeM MarepHjana y 
AYOOKHM H MHpHHM je3epcKHM BOAaMa. 

<D3IlHja mHHa H neWqapa caCTOjH ce OA upBeHHX £JIHHOBHrnX neWqapa, neCKOBHrnX mHHa, 
mHHOBHrnX WIbYHKOBa HAp. H HMa HajMa~ pacnpocrpalbelbe. Hana3H ce CaMO jyrOHCTOquO OA 
Bap6ewa H jy)((HO OA f. flOKOWHuue. M. lI~HIi /1961/ OBe TBopeBHHe Y 3aOJIalbCKOM oaceuy 
YBpwhyje y cpeAIbO-AOIbH MHOueH H TO Kao npoAYKre HaCTane pacnaA3IbeM nepMCKHX upBeHHX 
new'Iapa H KpHCTaJIaCTHX WKpHJbaua BnaCHHCKor KOMTIJIeKca. 

IIewqapH H WJbYHKOBHre mHHe, KaKO jY)((HO OA Bap6ewa TaKO H OKO ,Il. flOKOWHHue, 
noceAY,jy HeKe OA OAJIHKa /xaorn'lHa crparnct>HK3IlHja, opojHa cO'IHBa WIbYUKOBHTOr MarepHjana 
HenpaBHJIHOr oonHKa H H3pa3HTO upBeHa ooja/ Koje HX MHOro npHOnH)((aBajy nponyBHjanHHM HJIH 

OOJbe pe'leHO cyoaepanHHM ceAHMeHlHMa. YKonHKO OH ce nocneAlba npemOCTaBKa nOTBpAHJla Kao 
Ta'lHa H TO He y CMHcny ct>aumOMepaTCKHX Tanora rnna Aenre Beh y CMHcny CTapHX KonyoHjanHHX Hacnara, 
OHe OH npeACTaBJbane KOHlHHeHTanHe Tanore AOlbo-cpeAlber MHoueHa. 

Y pelHMeY 0 cynepnolHIlHjH KOMnneKca AOlber H cpeAlber MHOueHa Morno OH ce 3aKJby'IHrn 
cneAehe: 

- Oa3aJIHH AenoBH cepHje H3rpaI)eHH cy npere)((HO OA KOHmOMepaTa H neW'lapa ca ooquHM 
eKBHBaneHlHMa /HJIH HewTO CTapHjHM HacnaraMa/ Tpehe onHcaHe c}>aIlHje. 

- cpeAIbH: Aeo cepHje KapaKrepnwe ce H3BeCHOM PHlMH'lHOWhy Koja ce OAp3)((aBa 
CMelbHBalbHM3 new'Iapa, WJbYHKoBa, KOHmOMepaTa H neCKOBHrnX mHHa, WTO YKa3Yje Ha paJIIH'lHTe 
ycnoBe TaJIo)((elba H naOHJIHOCT AHa 3a BpeMe ceAHMeHTaIlHje. 

- roplbH Aeo cepHje H:JPal}eH je OA ct>HHHjer MarepHjana /£JIHHOBHrnX necKoBa, neCKOBHrnx 
mHHa H mHHa ca pel)HM npocnojUHMa necKOBa/ WTO YKa:JY.ie Ha npoAYOJbHBaIbe oaceHa H reHAeHIlHjy 
CMHpHBalba IbefOBor AHa. IIpoce'lHa AeOJbHHa cepHje H3HOCH OKO 700 m. 

MJIA'DH HEOfEHH KOMllflEKC 

Mel)y ceAHMeHTHMa MJIal)er HeoreHor KOMOJIeKca H3ABojeHe cy roplboMHoUeHCKO- AOlbonnH
oueHCKe je3epcKe TBOpeBHHe, TIJIHOueHCKa Kopa pacnaAalba H WJbYHKoBHTo-neCKOBHTa cepHja 
TIJIHOueHCKe CTapOCTH. 

fOpJbH MHOueH -AOIl>H nnHoueH /MYI/ 

CeAHMeHTH roplbOMHOueHCKe-AolbonnHoueHcKe CTapocm HMajy BenHKO pacnpOCTpalbelbe y 
oaceHHMa cpeAIbe H AOH>e TonnHue Kao H AenOBHMa HHWKo-neCKOBaqKe nOTOnHHe. CepHja ne)((H 
TpaucrpeCHBHO npeKo KpHCTanaCTHx WKpHJbaua AOlber H roplber KOMnneKca H HajBepoBarnHje H npeKo 
ceAHMeHaTa CTapHjer HeoreHor KOMnneKca. Mel)yrnM, OAHOCH npeMa CTapHjHM HeOreHHM CTeHaMa Haj'lewhe 
cy MacKHpauH H nOKpHBeHH MJIal)HM neCKOBHTo-WIbYHKoBHrnM nnHoueHOM. 

CTaPOCT cepHje oApel)eHa je Ha OCHOBY OpOjHHX naneOHTonOWKHX AOKa3a Y paJIIH'lHrnM 
AenOBHMa oaceHa na ce MO)((e pebH Aa je TO crpaTHrpac}>cKH Hajo01be AeTepMHHHcauH 'lJIau Ha 
Hcrp3)((HBauOM repeHY. IIoYlAaHo cy YTBpl)eHH eKBHBaneHTH KaKO AOIbO. TaKO H roplbOKourepHjcKHX 
cnojeBa. Mel)ymM. KaKO 3a caAa He pacnOna)((eMO nOYJAauHM KpHrepHjYMHMa Ha OCHoa)' KOjHX OH ce 
Morno H3BpWHTH IbHXOBO TepeHCKO HlABajalbe, TO cy 06a Aena CXBaheHa Kao jeAHa reHeTCKa uenHHa. 
HnaK, CMaTpa ce Aa ce rpaHHua Hana:m HerAe Ha npena3Y £JIHHOBHTor Y neCKOBHTH Aeo cepHje. 

,IlolbOKoHrepHjcKH ceAHMeHTH AOKa3aHH cy Y aTapy cena CaMapHHoBua rAe cy Mel)y npHJIH'IHO 
ooraTOM 3OHPKOM nHCHHX OCTaTaKa H CTaOana. oApel)eHH cneAehH POAOBH H Bpcre: Alnus kafersteini (1). 
Carpinus grandis (1). Carpinus sp. (2), Fagus sp. (1). ? Castanea atavia (1), Corylus sp. (1), Salix 
angusta (6), Salix sp. (10). Ulmus carpinoides (2). Ulmus longifolia (7), Ulmus sp. (9). ? Platanus sp. 
(1), Cinammomum polimorphum (16). Cinammomum sp. (2), "Fucus" sp. I (2). "Ficus" sp. II (1). 
Oreodaphne heeri (I) i ? Rhamnus sp. (1). 

CBe OCTane nOKanHOCTH ca ct>aYHoM yKalyjy Ha AOlbonnHoueHcKY CTapOCT CeAHMeHaTa. TaKo je 
HajooraTHje HanalHWre ManaKoc}>aYHe KOHCTaTOBaHO y JyroBaqKOM nOToKY rAe cy oApel)eHe cneAehe 
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!flopMe: Congeria ungula caprae, Congeria labiata, i Congeria batuti. 113 OBe nOKanHOClH JOIll 0,lJ. paHHje 
cy onne n03Hare He,lJ.OBOJbHO ,lJ.e«pHHHcaHe BpCTe Kao Congeria cf. balatonica i Congeria cf. dimulans. 

Ha OCHOBY OBe «paYHe Morno OH ce JaKJby'urm ,lJ.a ce,!J.HMeHrn OKonHHe JyrOBu.a npHna,u.ajy 
roplbOKoHrepHjcKHM HaCJlaraMa. KOHrepHjcKa «paYHa KOHCTaTOBaHa je H Ha ,lJ.eCHoj ooanH HHllIaBe, jY)!<HO 
0,lJ. MaHaCTHpa CHern llaHIanej, r,lJ.e je ll. llaBnOBHh 11901 i KOHCTaTOBao Bpcry Congeria nisaena Koja 
ce,lJ.HMeHre OKonHHe HHllla o,lJ.pe~yje Kao ,lJ.OlbOnnHou.eHCKe. 

JY)!(HO 0,lJ. MpaMopa je H3 yrJbeBHrnX [nHHa H yrIbeBa KOHCTaTOBaH BeOMa ooraT nanHHonOlIIKH 
cneKTap ca cne,lJ.ehHM ca,lJ.p)!(ajeM cnopa H noneHa Sphagnum (7%), Osmunda (1,7%), Polypodiaceae 
(0,5%), Taxodiaceae (2%), Pinus silvestris (30,3%), Corilus (3%), Betula (9,3%), luglandaceae (0,8%), 
Querqus (1,7%), Salix (38,2%),Chenopodiaceae (17%), i Ovoidites (2,5%). OBaKaB «pnoPHClH'IKH 
caCTaB YKaJYje Ha ,lJ.OCTa MJ1a,u.y Beretau.ujy, taKO~e HajBepoBamHje ,lJ.OlbOnnHou.eHCKe CTapoClH, 0 'IeMY 
CBe,lJ.O'IH CKOPO nomyHo HenoCTojalbe Tonnux tponcKHX H cyrItp0ncKux oonHKa. OBOj npemOCTaBu.H H,lJ.e 
y npnnor BenHKa JaetyDJbeHOCT YMepeHo TOnnux - nHlllhapcKHX Bpcta InpeKo 50%/. 

. Ko,lJ. ~na ileiKoBu.a, H3 nnHTKe oywomHe, nanHHOnOIllKHM aHanH3aMa KOHCtaTOBaHa cv 
3pHa:Pot~podlQceae (~), Taxoljium (4),Pinus silvestris (1), Picea (3), Corylus (5). Betula (3), Querqus 
(3) H Salve (3).11 oBaJ ~arepHJan ynyhy~e Ha ,lJ.OlbOnnHou.eHcKY CTapOCT Hacnara OKonHHe llejKOBu.a. 

Y nOBnam cnoJeBa ca KOHrepHJaMa, y JyroBa'lKOM nOToKY O,lJ.pe~eH je Cne,lJ.ehH ca,u.}>)!(aj noneHa 
H cnopa:Polypodiacedae (8%), Taxodium (l%r,Pinus silvestris (37%), Pinus ,haploxilon (25%), Abies 
(4%), Carpinus (3), HSalix (2%), Ha OCHOBY KOjux, Kao H KO,lJ. nperxO,lJ.HHX cneKcapa, MO)!(eMO cMatpam 
,lJ.a ce PMH 0 ce,lJ.HMeHTHMa ,lJ.OibOnnHou.eHCKe CTapocm. Me~ymM, KaKO ce y OBOM cneKtpy Jana)!(a ManH 
npou.eHaT OOnHKa YMepeHo TODnHX lllYMa, KaO HajBepoBaTHHja CtapOCT Y3HMa ce roplbH MHOu.eH -,lJ.OIbH 
DnHou.eH. 

Haj3a,!J., Ha BeheM opojy Meera, HapO'lHTO Ha 3ana,u.HHM ,lJ.enOBHMa nHCla, Kao H H3 oYlllornna 
Jana,u.HO 0,lJ.. MpaMopa, KOHCtaTOBaHa je ocrpaKO,lJ.CKa «paYHa Me~y KOjOM cy npen03Harn OOnuU.H: 
Ilyocypris glbba, Darwinula sp. H Cyprinotis sp. KaKo cy OBe «popMe npOHa~eHe y CeAHMeHrnMa 
O,lJ.pe~eHHM Kao roplbH MHOu.eH-,lJ.OIbH nnuOI~eH, TO H OHe nOCpe,lJ.HO YKaJyjy, 3ajeAHO ca OClanOM 
«paynOM, Ha naHOHCKO-nOHTHjcKe je3epcKe eKBHBaneHre. 

Ha OCHOBY CBera nITO je pe'leHO MO)!(e ce 3aKJbyqurn ,lJ.a cnojeBH ca HaopojaHHM 
naneOHTOnOIllKHM MarepHjanoM npHnanajy roplbeM MHou.eny H nOIbeM nnHou.eny. 

Cepuja je BeOMa xeTeporeHor nHTOnOIllKOr Cal:taBa H KapaKTepHllle ce 'IeCrnM «pau.HjanHHM 
npOMeHaMa. fnaBHH nHTOnOIllKH npenCTaBHHIlH cy cnaoo Be3aHH nellNapH, IllIbYHKOBH, neCKOBH, 
£nHHe, H yraJb, ca OpOjHHM npena3HHM BapHjeTernMa. 

CenHMeHIOnOIllKe H «pallHjanHe KapaKTepHCTHKe nOIbO H roplbOKoHrepHjcKux cnojeBa cy BeOMa 
cnO)!(eHe. I1naK, onno je MOIyhe palnHKOBarn nBa BenHKa CHHxpOHa nena: II I jyroBa'lKU. 
ceBep03ana,u.HO on llpOKYD1ba H 121 KOMnneKC lle6enor opera, HCTO'lHO on llpOKYnIba. 

1. HajnyoJbe orKpHBeHH nenOBH cepHje CeBep03ananHo on llpoKYnIba npe,lJ.CTaBJbeHU cy 
neCKOBHMa, cnaoo BeJaHHM nelll'lapHMa H IllIbYHKOBHMa ceBepHo on OaMoypeKa. OBH cnojeBH nanajy 
nOCTa onaro non 3eneHe rnHHIJ.e, necKoBHre rnHHe, cnaoo Be3aHe rnHHOBHTe nelll'lape H 3eneHe MaCHe 
£nHHe laTap rOPlbe TpHaBe H oynaToBu.a/. HajMna~H cnojeBH Ha OBOM npo«PHny npe,lJ.CTaBJbeHH cy 
3eneHKaClHM H )j(fhKaClHM neCKOBHMa, cnaoo Be3aHHM nellNapHMa ca CO'lHBHMa lllIbYHKoBa, neCKOBHTHM 
Kpe'llbau.HMa, opraHOreHHM Tan03HMa H nHrHHTOM. 

lloBnaTa OnHCaHUX CenHMeHara H3rp~eHa je on lllIbYHKOBHTO-neCKOBHTe cepHje nnHou.eHCKe 
CTapocrn. 

Kon CBUX CenHMeHaTa KapaKTepHClH'IHa je xopH30uranHa cnojeBHTocT Ha OCHOBY Koje ce MO)!(e 
JaKJby'lHrn na je nenOHOBalbC BpllleHo y penarnBHO MHPHOj cpenHHH. llPH rOMe je £nHHOBHTH neo 
cepHje HeCYMIbHBO TanO)!(eH y nyOIbHM BOnaMa, IllTO ce He MO)!(e pehH 3a neCKOBHTe xopH30nre. KOjH cy 
CTBapaHH y nnHhuM nenOBHMa oaceHa. 

ileCKOBHrn Kpe'lIbaIJ.H, KOjH ne)!(e H3Han cnojeBa ca «PaYHOM, y XOpH30HTanHOM cMHcny 
nOCTeneHO CMalbYjy CBOjy neOIbHHY no nornYHOf HCKnHIbaBalba. CaCToje ce on oonHTa OnHOCHO 
nceynooonura KapoOHamor caCtaBa y 'IHjeM je3rpy ce OOH'lHO Hana3e KOMa,u.HhH KpHCTanaCTHX 
IllKpHIbau.a, KsapU.a HnH OWIOMaKa on «paYHe. OonHTOH)l;He !flopMe CTBapajy ce y npHooanCKHM 
nenOBHMa ca CTanHHM TanacalbHMa Te nocpenHO YKa3)'jy Ha ycnoBe CenHMeHtau.Hje. I1HaQe, 3a OBe 
cnojeBe cy HeOOH'lHO HHIepecaHTHe KpynHe KOHKpeu.Hje enHnrn'lHOf oonHKa, H3rpa~eHe on aparoHHTa 
loyope)!(3Cm nenoBHI H KPHrrroKpHCTanaCTor Kanu.ura J(OjH HcnylbaBa Me~ynpoCTope oyope)!(aCTHX 
arperata. 

Y telllKOj «ppaKu.HjH 'npeoBn~yjy enH)l;OT H MeranH'IHH MHHepanH, nopen KOjUX cy penOBHO 
npHCYTHH c«PeH, pyrn1T, anarnT H IJ.HPKOH. BpenHocrn Koe«PHu.HjeHTa copmpalba I<pehy ce 0,lJ. 1,81 no 
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2,40, WTO jow YBeK o}J,roBapa }J,OOPOM COpTHPaIby /rJUIHOBHTH }J,eo cepHje/. MeoyrnM, BehH }J,eo 
aHaJIH3HpaHHx ce}J,HMeHara HMa Koe<}muHjem copTHpalba npeKo 2 re ce MO)l(e npernOCraBHTH }J,a 
MarepHjan O}J, KOjHX ey ce}J,HMeHTH nocranH HHje )J.yro nperanO)l(aBaH. 

2. Ha }J,eny np0<}JHna, ceBepOHCTOqHO O}J, llpoKY"Jba, KOjH o}J,roBapa roplbeM MHoueHY H }J,OlbeM 
DnHou,eHY, pamHK)'jy ce ABa xopH30ma - }J,OIbH, Y KOMe npeoBnaoyjy Ce}J,HMeH"H <}lHHor 3pHa /rnHHe, 
npaWHHaCTH H CHTH03pHH neCKOBH, yrJbeBme mHHe H }J,P./ H roplbH, H3rpaoeH nt>ere)I(Ho O}J, neCKOBa ca 
perKHM npocnoju,HMa neCKOBHTHX mHHa H COqHBHMa WJbYHKOBa. 3a rnHHOBHTH }J,eo KapaKTepHCTHqHa je 
XopH30HranHa cnojeBHrocr WTO, nope}J, cacraBa creHa, YKalYje Ha MHPHY ce}J,HMeHraUHjy y )J.yOOKOj BO}J,H. 
3a roplbH }J,eo npocllHna raKooe je KapaKTepHCTHqHa xopH30manHa cnojeBHrocr anH KpynH03pHH cacraB 
MarepHjana caCBHM CHryPHO YKalyje Ha onnHhaBalbe OaceHa. Y rewKoj cl>paKUHjH HCTHqe ce MHHepanHa 
acouHjauHja aMcl>Hoon-enH}J,Or-MeranHlIHH MHHepanH-rpaHar. HajBehH npOu,eHar y OBOj acoUHjaUHjH HMa 
aMqJHOon. CnHqHO je yrBpoeHo H KO}J, ce}J,HMeHara y OKonHHH llejKoBua, CaMapHHOBua H MeKHWa. 

Omme}J,HO je }J,a ey ycnoBH KOjH cy Bna}J,aJIH npH }J,enOHOBalbY OBe cepHje 6HnH H}J,eHmqHH H 
3ana}J,HO H HcrOqHO O}J, llpoK)'nJba. MeOyrHM, H3BecHe cneUHcl>HqHocrH y reonowKoj rpaOH H cacraBY 
reWKe cl>paKUHje MOry ce o6jaCHHTH qHlbeHHUOM }J,a ey OBa }J,Ba }J,ena 6Hna O}J,BojeHa H }J,a cy HMaJIa 
pa3nHqHre 30He CnHpalba. 

llocroje MHore HH}J,HKaUHje /KOHTHHYHpaHocr Y ranO)l(elbY, MHHepanHa acoUHjaUHja H 
reKCl)'pHe o}J,nHKe/ }J,a je nOBnara roplboKoHrepHjcKHx Hacnara HcrOqHO O}J, llpoKYllJba H3rpaoeHa O}J, 
KBapu,HHx WJbJ(HKoBa H neCKOBa KOjH HHaqe HHey KOHcraroBaHH Jana}J,HO O}J, llp0KynIba, a KOjH cy 
}J,06po OTKpHBeHH OKO 3noKyhaHa, Up)l(aHOBua H }J,pyrnx Mecra. 

Ue6JbHHa OBor }J,ena HeoreHe cepHje npouelbyje ce Ha OKO 40Om_ 

llPO}J,YKTH Kope pacrIa}J,3lba 

CeBep03ana}J,Ho O}J, necKoBu,a /06nacr U06pe maBel H ceBepOHCTOlIHO O}J, llpoK)'llJba /arap 
Crp)l(aBe/ HanalH ce Kopa pacna}J,alba }J,eoena Ha noje}J,HHHM MeCTHMa H npeKo 10m. Y aTapy cena 
KawraBapa MOry ce nO(MarpaTH npocl>HnH Ha KOjHMa nJlHOueHCKa WJbYHKoBHro-necKoBma cepHja 
na)l(H npeKo KpHcranaCTHX WKpHJbaua O}J,HOCHO npeKo nnHTKe Kope pacna}J,alba Koja npe}J,craBJba 
}J,erpHTHqHH nnHOUeHCKH /HnH MnaOH/ HnYBHjaJIHH XOpH30HT H3£paoeH HCKJbyqHBO O}J, KOMa}J,a 
KpHCTanaCTHX wKPIDbau,a. OHa 'lHlbeHHua yKa3yje }J,a je H3MeOY ropIbOMHoueHCKHX-}J,OlbonnHoueHCKHX 
H nnHoueHCKHX Hacnara Ha H3BeCHHM }J,enOBHMa repeHa nOCTojao mjaryc y TaJIO)l(eIbY, Ka}J,a je H 
crBopeHa nOMeHyra Kopa pacna}J,alba. llpocl>HnH OKO KawraBapa HanO}J,e Ha pa3MHWJbalbe 0 
}J,HCKop}J,HHaUHjH H3MeOY KOHrepHjcKHx H MnaoHX WJbYHKOBHTO-necKoBHTHX ce}J,HMeHara. J1aKo 
HaH3me}J, BeOMa npocro, OBO nmalbe orBapa qHraB HH3 MoryhHX pewelba O}J, KOjHX CBaKO Ha CBOj Ha'lHH 
H3£ne}J,a npHXBarJbHBO H nOm'lHO. TaKo ce, Ha npHMep, OHO MO)l(e o6jacHHTH H CHHXPOHHM HHrpecHjaMa 
y ycnoBHMa npenHBHe ce}J,HMeHraUHje. 300r CBera wro je pe'leHO, oBaj np06neM Ja ca}J,a ocraje OTBopeH 
ca HanOMeHOM}J,a lberOBO pewaBalbe JaXTeBa nyHY na)l(lbY. 

TIJlHOueH jPl/ 

llnHoueHCKe rBopeBHHe HMajy HapO'lmO BenHKO pacnpocrpalbelbe j~o H jyroHcrO'lHO 0}J, 
HHwa, ceBepHO H ceBep03ana}J,HO 0}J, neCKOBIJ,a, Ha KOCaMa H3Meoy llycre peKe H TonnHu,e H 
CeBep03alla}J,Ho O}J, llpoK)'nJba y aTapHMa cena PeJbHHua H oajqHHua_ 

llnHoueHcKH ce}J,HMeHTH ne)J(e TPaHcrpecHBHO HJlH npeKo crapHje HeoreHHX Ce}J,HMeHara MH 
npeKo KpHcranaCTHx WKpHJbaua. Ha OCHOBY npocf>HJlay JyroBa'lKOM noTOKY Momo OH ce 3aKJbyqHTH}J,a 
H3MeOY lbHX H MHo-nnHou,eHCKHX Hacnara nocrojH yrnoBHa }J,HCKop}J,aHUHja, aJTH OBH O}J,HOCH HHey TaKO 
jacHH Ha OCTanHM }J,enOBHMa TepeHa. J1naK, Ha OCHOBY nOMeHYTHX O}J,HOca y JyroBaqKOM nOToK)', 
nocrojalba Kope pacna}J,alba crapHje O}J, WJbYHKoBHTO-necKoBHTe cepHje, Kao H onwrer n03HaBaiba 
naneoreorpacf>cKHX KOHrypa 3a BpeMe nnHou,eHa, MO)J(e ce Y3eTH KaO HajBepoBarHHje }J,a OHH npHna}J,ajy 
}J,eny roplher nnHou,eHa ca npena30M y }J,OIbH nneHCTOueH. C 063HpoM}J,a cy OBa meJUfWTa, oap 3a ca}J,a, 
Y }J,OMeHY anpoKCHMaUHja, }J,OTHqHH ce}J,HMeHTH ey OOene)l(eHH caMO Kao nnHou,eH. 

CepHja je H3rpal)eHa npeTe)J(HO O}J, WJbYHKOBa H neCKOBa anH ce Ha MHOrHM MeCTHMa, n;ope}J, 
BHwecrpYKor CMelbHBalba OCHOBHHX nHTOnowKHX qnaHOBa, Jana)J(ajy COqHBa MH raHKH npocnoju,H 
necKoBHTHX rnHHa, rnHHOBHTHX neCKOBa, na qaK H npaBHX rnHHa. AHanH3HpalbeM BepTHKanHHX 
npocf>HJla pa3JlH'lHTHX nOKanHOCTH }J,ona3H ce }J,O 3aKJb}"lKa }J,a Y}J,eo KJlaCTH'lHe KOMnOHeme YBeK pacre Y 
BepTHKaJIHOM npaBUY. MeOYTHM, 300r OO'lHHX H BepTHKanHHX cMeHa nHTonowKHX 'lnaHOBa Taj O}J,HOC 
Haj'lewhe HHje }J,OBOJbHO jacaH. 
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OHTHa CenHMeHrOnOlilKa pa3nHKa H3Mel)y nnHOueHCKHX H crapHjHx HeOreHHX HaCnara cacrojH ce 
y rOMe lllTO je KOn WJbYHKOBHTO-necKOBHre cepHje KnacH4HO H3pax<eHa Koca, yKplllTeHa na 4aK H 
xaorn4Ha crparH!llHKauHja, nOK ce crapHje rBopeBHHe OnnHKYjy npereX<HO XopH30HranHOM 
cnojeBHTOrnhy. OBaKaB THn CenHMeHraUHje KapaKTepHlile 05H4HO raJIOfe nenOHOBaHe craJIHHM H 
nOBpeMeHHM BOneHHM rOKOBHMa. BanyUH y lllJbYHKOBHMa cy 05H4HO HeJa05JbeHH HnH cna50 
3a05JbeHH lllro je raKol)e nOKaJ KparKor rpaHcnopra MarepHjaJIa. neCKOBHTH '!naHOBH ce, nope,ll, 
HepaBHOMepHOf rpaHynoMerpHjcKor cacraBa, KapaKTepHlllY BenHKHM npHcycrBoM XHApOKCHAa fBox<l)a. 
Mel)y MHHepamfMa TelilKe <ppaKUHje Hcrn4e ce enHnor KOjH nocrHx<e H no 50% on YKYnHe reX<HHe relilKe 
<ppaKUHje; :.aTHM nona3e MeraJIH4HH MHHepanH, nOK ce y nonpel)eHoj KonHllHHH jaBJbajy rpaHaT, C<PeH, 
pyrnn, aM<pH50n H UHpKOH. 

npoce4Ha ne5JbHHa cenHMeHara H3HOCH OKO 80m. 
Y WJbYHKOBHTO-neCKoBHTOj cePHjH aKYMYnHpaHe cy penOBHO Mane KOnHIJHHe nOn3eMHHX Bona, 

HajBepOBaTHHje 350r BenHKOf Koe<pHuHjeHTa <pHnrpauHje. Behe KonH4HHe nOn3eMHHX BOna no npaBHny 
ce HaJIaJe YBeK y ny5JbHM nenOBHMa Ha KOHTaKTy ca rnHHaMa, neCKOBHMa HJIH KpHcraJIacrHM 
lllKpHJbUHMa. Y cnyqajy na ce nOMeuyrn KOHraKTII Hana3e y HHBOY HnH HenocpenHO H3Han 
nOBplllHHCKHX npeHax<a nona3H no BeOMa KpynHHX nenancHOHHX Kperalba a y OKBHPY BehHX pyqeBa H 
no nojaBa paJ5HjeHHX H3BOpHlllTa. * 

* * 
naneoreorpa<pcKe KOHType HeKanallllbHX je3epcKHX erana HHCY nOBOJbHO jacHe. AHanH3HpajyhH 

nauallllbH npocropHH nonox<aj Hacnara nOlber H cpenlber MHoueHa, Mox<e ce 3aKJbY4HTH na je apeaJI I H 
II MenHrepaucKor je3epa 5HO naJIeKO BehH H ,Il,a cy naHallllbH cpenlbonnaHHHcKH nojaceBH 5HnH 
yrnaBHoM non BOnOM HJIH na cy H3 Ibe lllTP4aJIH y BHAY ocrpBa. Ha OBO Hac ynyhyjy ep03HOHe Kpne 
nOlbO H cpenlbo MHoueHcKHX CenHMeHara Ha ceBep03ananHHM naAHHaMa oa5H4Ke rope Kao H 
Mop<ponOlilKe 3apaBHH Ha jYX<HHM nanHHaMa CenH4eBHue 1440 - 480m./ Koje HajBepOBaTHHje 
npencraBlbajy HeKaAalillbe npH05ancKe 05nHKe OBe je3epCKe erane. AHaJIH3Hpalbe <paUHja YKa3Yje ,Il,a 
cy ce y 5aceuy 30He HajBehHx AY5HHa Hana3Hne Ha nojenHHHM nenOBHMa naAHHa Jacrpenua, nOK ce 
Hcr04HH neo 5aceHa IHa jyro3anaAHHM naAHHaMa oa5H4Ke ropel KapaKrepHcao nnHrKHM nHOM H nocra 
CrpMHM 05aJIaMa ca KOjHX cy cHOlileHe BenHKe KonH4HHe KnaCTH4HOf MarepHjaJIa. 

Ha OCHOBY neryMHH03a H3 necKOBHTHX nanopaua flenajcKe peKe nOY3naHO ce Mox<e rBpMTH ,l],a 
je 3a BpeMe ef3HcroBalba je3epa BnanaJIa )f(apKa H cylilHa KnHMa. Ha OBO yKa3yje H <paUHja upBeHHX 
Ce)lHMeHara. 

C 053HPOM na crparnrpa<pHja HHje pelileHa no neraJba, Mox<eMO npernocraBHTH na je Herne 
H3Mel)y cpenlber H roPlber MHoueHa nOlllJ10 no HHreH3HBHHX enHporeHHX Kperalba H no cmapalba nBa 
H30nOBaHa 5aceHa Ha .l'OjH cy MO)l()la 5HJ1H nOBe3aHH je3epOY3HHOM ceBepHO on npoKYnJba. nojac OBHX 
je3epa HHje 5HO MHoro BehH on naHalillber pacnpocrpalbelba CenHMeHara KojH cy nenoHOBaHH y lbeMY. 
CenHMeHTOJ10111KHM aHaJIH3aMa nOlllJIO ce no 3aKlbytlKa na cy ce YCJ10BH y 5aceuy CTaJIHO MelbaJ1H' y 
CMHCJ1Y IIporpecHBHOf onJ1HhaBalba. Herne IIpH Kpajy lberoBor ef3HCTOBalba InolbH nJ1HoueHI j~3epo 
CKOPO na npeCYlllYje, re ce y lbeMY Ha BeJ1HKoj IIOBPlllHHH crBapa <paUHja M04Bapa. KnHMa nocraJe CBe 
xnaAHHja H nOK ce y <pnopH KOn CaM~pHHoBua jOlil H HaJ1a3e cynrpOIICKH 05J1HUH, OHH Y IInHOueHCKHM 
nOKaJIHOCTHMa nomYHO Henocrajy. 

Haj3an, HajMJ1al)a llllbYHKOBHTO-neCKOBHTa cepHja nocpe):UIo ce Mopa Be3arn 3a Mnaf)e 
enHporeHe nOKpere nocmoHrnjcKe crapoCTH KOjH cy HMaJIH pernOHaJ1HH KapaKTep H KOjH cy H3aJBaJIH 
onlllTa eycraTH4Ka K0J1e5alba. 350f OBHX nOKpera nOlllJ10 je no Hamor O)f(HBJbaBalba ep03HOHe <pa3e Ha 
cycenHHM IIJ1aHHHCKHM KOMnJ1eKCHMa H neIIOHOBalba BenHKe KonH4HHe rpy50l<!iaCTH4HOf MarepHjaJ1a y 
paHHje CTBOpeHHM reKTOHCK11M nenpecHjaMa. TeKTOHCKe nenpecHje ce y OBOj ilJa3H y BeOMa KpaTKOM 
nepHony nOHOBO nperBapajy y je3epa HJ1H y I,lHHOBCKe peKe - npere4e naHallllbHX BehHX cnHBOBa. 

KBAPTAP /Q/ 

nOCMarpauo ca acneKTa reHe3e CBH KBaprapHH ran03H Ha HCnHTHBaHOM nonpY4jy MOry ce 
IIonenHrn Ha nBe BeJ1HKe rpyne: 111 OHe KOjH cy nocranH aKYMYnaUHoHHM PaAOM cranHHX HnH 
nOBpeMeHHX rOKOBa laJIYBHjaJIHH H noonyBHjanHH CenHMeHTH yKJbyqyjyhH 1}' H lbHXOBe repacHe <popMel 
H 121 OHe KOjH cy nOCTaJ1H a5JIaUHOHHM npOuecHMa Ha 5pncKHM naAHHaMa /raJI03H Ha 5pnCKHM 
nanHHaMa y lllHpeM cMHcny HnH ,l],enYBHjaJIHe TBOpeBHHe c. crp./. O,ll,Max ce Mopa HanOMeHYTH na cy 
BeoMa.pacnpocrpa~eHH, 4aK MO)l()l~ MHOro BHllle 0,1], THnHllHHX, MelllOBHTH reHeTCKH rnnOBH Kao lllTO cy 
aJ1YBHJaJ1HO-neJ1YSHJaJIHH, n eJ1YBHJaJIHO-nponyBlijanHH, nponyBHjaJIHo-anyBHjaJIHH H ,l],p. I1naK, 
nO,l],ena Ha nBe ocHOBHe rpyne Y3HMa ce Kao OCHOB Haliler nalber H3J1aralba. 
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T AJI0311 nOCT AJI" TEKYlil1\1 BQUAMA 

Y OBOj reHeTCKoj rpynH, 3aBHCHO oA TOra Aa nH je aK)'Mynal.(Hja MaTepHjana H3BpUleHa CTaJIHHM 
HnH nOBpeMeHHM TOKOBHMa, MOry ce pa3JlHKOBaTH ABa reHeTCKa THna: a/ anYBHjaJIHH TaJI03H CTBapaHH 
jaKHM BOAeHHM TOKOBHMa y BehHM pel/HHM AonHHaMa H 6/npOJlYBHjanHH Tan03H HaCTanH aKYM}'nal.(HjoM 
H3 nOBpeMeHHX BOAeHHX TOKOBa. 

Pa3n11Ke H3Me~y anYBHjanHHX H npOJlYBHjanHHx Hacnara cy BHUle HO YOllJbHBe H HMajy 
C}'J.llTHHCKH KapaKTep. HaHMe, KOA aJIYBHjaJIHHX HaCJlara 3ana)l(a ce BeOMa H3pa)l(eHa npaBHnHOCT Y 
BepTHKaJIHoj CMeHH pa3JlHl/HTHX nHTonoUlKHX l/naHOBa, AOK KOA nponYBHjaJIHHX CeAHMeHaTa Te 
npaBMHOCTH HeMa. OBe pa3nHKe ne)l(e npe CBera y pa3JIHl/HToj MOPlPOreHeTcKoj eBOJIyuMjH CnOpeAHHX Y 
OAHOCY Ha rnaBHe TOKOBe H, HapaBHO, Y pa3JIHl/HTHM $H3Hl/KO-AHHaMHl/KHM YCJIOBHMa CTaJIHHX H 
nOBpeMeHHX TOKOBa. 

AllYBHjaJIHH TaJIOlH /a1/ 

AnYBHjaJIHH TanOlH HMajy BeJIHKO pacnpocrpafbefbe Y AOnHHaMa CBHX jaKHx H CTaJIHHX BOAeHHX 
TOKOBa /J. Mopase, HHUlaBe, TOnnHl.(e, nYCTe peKe, JaOJIaHHl.(e H AP./. OHH ce, KapaKrepHwy BeOMa 
npaBMHHM pacnopeAoM reonOWKHX lJJlaHOBa Y BepTHKaJIHOM CMHCJIY. YlMeMO JIH 3a npHMep OHno KOjH 
BepTHKaJIHH np()(llHn aJIyaHjanHe paBHH OMO Kojer OA nOMeHYTHX TOKOBa, CKOPO yaeK MO)l(eMO 
3anaJRTH Aa Y IberoBOj nOAHHH lle)l(e THn""HH $JIYBHjaTHJIHH "wapeHH" WJbYHKOBH $au;Hje KOPHla /Y 
CMHCJIY CXBaTlllba E.B. lIlaHl.(epa, 1951/, Koje nOHeKaA nOKpHBajy neCKOBH HCTe $au;Hje. npeKo $al.(Hje 
KOPHla JIe)l(e palHe rrpaIUHHacre creHe nOBOAalbCKe $al.(Hje /cyrJIHHe, cyneCKOBH, neCOllHKe mHHe H 

AP./· 
OBaKBa reOJIOWKa rpal)a YCJIOBJbeHa je oApef)eHHM AHHaMHl/KHM p33BojeM CBaKor TOKa 3aBHClfO 

OA crerreHa ypaBHOre)l(aBlUba IbefOBOr Y3JJY)l(Hor npoc}lMa. 
C 003HPOM Aa ce Ha HaIUeM Aeny repeHa $au;Hje MpTBaja HaJIaJe CaMO cnoP8AHl/HO H Aa cy OHe H 

AaHac y CTBapalby /aTllpH ceJIa MaJIOWHWTa, nYKOBl.(a H AP./, MO)l(eMO 3aKJb}"lHTH Aa je Ha HajBeheM 
Aeny anyBHjaJIHHX paBHH TOnJIHl.(e, IhlluaBe H J. Mopase AOCTHmyTa 3peJIa eTana nepcrpaTHBHe $aJe ca 
H3BeCHHM MOAH$HKal.(HjaMa Koje KapaKTePHwy PallY $alY KOHcrpaTHBHe erane. 

KOA CBHX OCTaJIHX TOKOBa CTaJIHOr KapaKTepa /nYCTa peKa, BerepHHl.(a, JaOJIaHHl.(a H Ap./, 
CTBapalbe rrOBOAalbCKe $al.(Hje je Y TOKY Te ce MO)l(e pebH Aa OHe npOJIaJe Kp03 paliH nepHo}]. 
nepcrpaTHBHe $aJe. 

Pel/He repace /tU/ 

OAHOCH BepTHKanHHX rrpoc}lHlla pel/HHX repaca, Y CBeM}' HAeHTHl/HH ca aJIYBHjaJIHHM TaJIOlHMa, 
nOKalYjy Aa ce eBOJIyu;Hja AOJIHHa Y paHHjHM AHHaMHl/KHM $a3aMa oA8HjaJIa Ha HCTH Hal/HH Kao KOA 
AaHaIUlbHX aJIyaHjaJIHHX pasHH re Aa repaCHe $opMe rpeoa Be3HBaTH 3a OApef)eHe AHHaMHl/Ke YCJIOBe 
OHaKO KaKO cy OHH HanpeA H3HeTH. 

Ha crpaHaMa pel/HHX AOJIHHa Hajl/ewhe ce 3aH8)I(ajy rpH repaCHa HHBoa. Y MOPCPOJIOWKOM 
nomeA)' TO cy THnHl/He pel/He TepaCHe 3apasHH HllH epOlHOHo-aKyMyJIau;HoHor KapaKTepa /Y AllY oAceKa 
repace OTKpHBeHH cy peAOBHO CTapHjH lJJlaHOBH Kao WTO je CJI}"Iaj ca HajMJIaf)oM repacOM HHwase 
HcnOA Kn-AOMa H Ap./; HllH THrrHl/HO aKyMyJIau;HOHe $opMe /OAHOCH H3Mef)y APyre H rpehe repace Ha 
HajBeheM AeJIY repeHa/ HJIH rraK CaMO epOlHOHe $opMe 003 HKaKBHX aKyMyJIau;HOHHX rparOBa /epOlHOHa 
repaca Ha ceBepHHM n8AHHaMa Ba1}'UlHHl/Kor BHca/. 

l13BeCHe repaCHe $opMe Kao IUTO cy OHe jJ)l(HO OA MpaMopa, nOCTaJIe cy Ha cnel.(H$Hl/HH Hal/HH, 
AejCTBOM KpynHHX AeJIanmOHHX Kpelalba, re HX HHKaKO He rpeoa BelHBam 3a Tepace Koje cy HanpeA 
onHcaHe. 

npoJIYBHjaJIHH TllJIOlH /pr! 

BHma Pa3JlHKa npOJIYBHjaJIHHX Y OAHOCY Ha anyBHjaJIHe HaCJIare jecre Y rOMe IUTO ce KOA IbHX 
Ha 3an8)l(a HHKaKBa npaBHllHOCT Y BepTHKaJIHHM npoc}lHJIHMa. Kao H aJIYBHjaJIHH TanOlH H3Ipaf)eHH cy 
0,11; HCTHX JIHTOJIOIUKHX l/JIaHOBa - cyneCKOBa, cymHHa, JIeCOHAHHX mHHa, neCKOBa H WIbYHKOBa. CDH 
OBH lJJlaHOBH ce HenpaBHJIHO CMelbyjy OHJIO y XOpmOHTanHOM OHJIO Y BeplHKaJIHOM CMHCJIY. nOpeA 
lOra, AOK aJIyaHjaJIHH ceAHMeHTH 113rpaf)yjy IUHpOKe aJIyaHjaJIHe pasHHl.(e, nponyBHj)'M ce 06""HO 
HaJIaJR Y BeOMa Y3aHHM AOJIHHaMa /CBH TOKOBH Y OKBHpy KpHCTaJIaCTHX IUKpHIbal.(a H aHAelHTa PaAaHa/. 
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H, W10 je naneKO KapaKTepHC'I1f1IHHje, HXPal)yjy nocra npOCTpaHe IUIIlBHHCKe KOUYce /KymHcKa peK8, 
fpa60Ba'lKa peKa, KaMeHHua peKa H np./. 3a CBe IUIIlBHHCKe KOUYce KapaKTepHCI'H'lHa je ToranH8 
HeCJJojeBH1OCT MarepHjana y3 xaoTH'lUY H YKpwreuy crpam4>HKauujy yuyrap pa3JIH'lHmX JlHTOJlOWKHX 
'IJIaHOBa. Y KOpeuy CBaKor KOUYca 06H'1Ho ce H8Jla3H rpy60KJIaC'l1f1lHH MarepHj8JI nOK ce Ha IberoBoj 
nepHti>ePHjH 38nIDKajy cyneCKOBH H cyrJlHHe ca CHmHjHM CO'IHBHMa WlbYHKOBa. OBO je T3B. rpanauuoHa 
crpamcllHKaUHja Koja ce MO)l(e 06jaCHHm CJJa6JbeJbeM npeHOCHe CHare TOKa KOjH Hxpal)yje KOUYC. 

IIponyBHj8JIHe repacue clIopMe IIycre peKe, JlpeHOBa'lKOr nOTOKa H fpa60Ba'lKe peKe /dpr/, 
npenCTIlBJbajy npeJl83HH mn H~eijy anyBHjanHHX H npOnyBHj8JIHUX mopeBHHa. llOK y M0P4><>nOWKOM 
nomen}' npenCTIlBJbajy mnH'lHe repace, reonOWKa rpal)a KapaKTepHCTH'IHa HM je 38 npOnYBHj8JIHe 
HaCJJare. 

Y arapy Jly60Ba H jyro38na,u,HO on BojHHKa, HMeKCOM dpr 06ene)l(eHe cy KBaprapHe 
mopeBHHe HejaCHe reHe3e anH ca H3BeCHHM OC06HHaMa KonYBHjanHHX nenOHara. 

TAn03H HA BPJlCKHM IIA,IlHHAMA 

On ranora Ha 6pnCKHM nllAHHaMa neT8JbHnje lieMo ce OCBPHYTH CaMO Ha nenyBHj8JIHe 
mopeBHHe. lIon nenYBHjYMOM nOnp~eBaMO Hacnare nocrane neuynauuOHHM npoueCHMa Ha 6pncKHM 
nanHHaMa 'lUjH ce HarH6 Kpelie on 5-250. 

JlenYBHjYM je n06po 38ClYDJbeH Ha CBHM nOJlHHCKHM crpaHaMa KOn KOjHX je paHHje onHCBHa 
aCHMeTpHja /ilYCTa peKa, llpeHoBa'lKH H UpHaTOBa'lKH n01OK, Jyr6ornaHOBa'lKa H MepowHHcKa peKa H 
np./. JleJIYBHjanHe H MeWOBHre nenYBHj8JIHo-npOnYBHjanHe HaCJJare n06po cy p83BHjeHe TaKoije H Ha 
neJlOBHMa KpHCT8JIaCI'HX WKpHJb8ua KOjH cy 38 BpeMe IUIHoueHa 6HJ1H nOKpHBeHH BOnOM /CJIy'laj ca 
nenOBHMa repeHa jyro38nllAHO on BOjHHKa, 38DanHO H ceBepHo on Jly60Ba Kao H ceBepOHCTO'IHO on 
IIpoKYDJba y aTapHMa cena Jl. H f. Crp)l(aBe/. 

nHTonowKH H nerporpruPcKH cacraB nenyBHjYMa pa3JIHKYje ce ca Mecra Ha MeCTO. Y OKBHPY 
neJIYBHjYMa Ha HeOreHHM nonpY'ljHMa maBHH nHTonOWKH 'lJIaHOBH cy cyrnHHe H cynecKoBH nOK ce Ha 
KpHCT8JIaCI'HM wKpHlhUHMa cmapajy Hacnare ca BHwe CHmor nerpmyca KOjH HarHlbe rpy603pHHM 
necKOBHMa na 'iaK H WJbYHKOBHMa. IIpH TOMe rpe6a nOnByilH na rpaHynOMerpHja nenyBHjanHHX 
mopeBHHa, nopen reonOWKor cacraBa cyncrpara, 3aBHCH on Ha'IHHa crrupaJba MarepHj8JIa Ha 6pncKHM 
nanHHaMa. CnHpaibe je 06H'1Ho nBojaKo: /1/ y CJIy'lajy naMHHapHOr KpeTaJb8 MJl83eBa KHWHuue y 30HH 
aKYMynauHje ce rano)l(e clIHHonucnep3HH npawHHacm ran03H KOjH HarHlbY neCOHnHHM mnOBHMa; /2/ Ha 
6pncKHM nanHHaMa Ha KOjHM cy CHmHM ep03HOHHM )I(]le60BHMa OCTBapeHa lYp6yneHma KpeTalbll 
/ceBepHo on Jlp)l(aHOBua/ cmapa ce CHmoarperamH ranor ca cynecKOBHMa H cyrnHHaMa na 'IaK H ca 
WJbYHKOBHTHM nerpmycOM. fpy60 nOCMarpauo, CBe nenyBHjanHe mopeBHHe Ha HeOreHHM nOnpY'ljUMa 
HMajy CHmo3pHH caCTaB, nOK cy OHe Ha KpHCT8JIaCI'HM WKpHlhUHM8 penOBHO KpynH03pHHje. 

npo6JIeM crapOCTH KB8ptapHHX H8CJJara 

11 nopen 6pojHe ManaKo4>aYHe H3 Pa3JIH'IHTHX nOK8JlHOC1H H p83HHX reHeTCKHX mnOBa, 3a cana 
ce He MO)l(e HHwra onpel)eHHje rOBOpH'lH 0 crapocm KBapTapHHX Hacnara. Kao W10 ce HcraKJIO npH 
OnHCHBaJbY IUIHoueHa, jenaH neo WlbYHKOBHTo-neCKOBHre cepHje MO)l(e OnrOBapam HajnOIbeM 
KBaprapy. IIpH OBoj npernOCTaBUH MOp8JIH 6HCMO roBOPH'lH 0 je3epCKoj eranH y nOIbeM nneHCToueuy 
1II1O HHje HeMOIYile C 063HpOM Ha pelYnrare n06HjeHe JanIbHX ronuHa y ByrapcKoj H KOn Hac y 
KpaJbeBa'lKoj n010nHHH rne cy nOYJnaHo YTBp~eHH crapHje IUIeHCToueHcKH cenuMeHTH jeJepcKor 
KapaKTepa. Ha OCHOBY KOpe pacnanalba Koja je HecyMlbHBo MJlaI)a on naHOHCKo-noHmjcKHx HaCJJara a 
crapHja on WJbYHKoBHTO-neCKoBHre cepHje, MO)l(e ce 38KJbY'lH'lH na je OBa nocnenlba MJla~a on nOHra 
/cnH'lHO KaO H Y OKonHHH KpaJbeBa me je Ha OCHOBY Elephantidae-a nOYJnaHO Y Iboj ympijeH H 
nneHCToueH/. Me~ymM, KaKO ce Ha OBOM repeuy He pacnonIDKe CHryPHHM nonauHMa, np06neM 3a cana 
MOpaOCTaTH omopeH. 

He Y3HMajyhH y 063Hp ep03HOHe TepaCHe clIopMe Ha ceBepHHM nanHHaMa BaryIIIHH'IKOr BHca H 
jyro38nanuo on llOJbeBU8, Koje xnncOMerpHjcKH ne)l(e H3Han HajBHWer aKYMYn8UHoHor HHBoa pe'IHHX 
repaca H Koje cy np06neMam'lHe feHe3e, Ha nonHHCKHM crpaHaMa ce 06H'lH0 38DIDKajy rpH crapa pe'lHa 
HHBoa. ManaKo4>aYHa je KOHCTaTOBaHa Ha HeKonHKO Mecra caMO y npBoj H npyroj pe'lHoj repaCH H 10 no 
npaBHJly y necounuHM cyneCKOBHMa H cymHHaMa nOBOJ],albCKe clIauuje. 

113 aHanHJe ra6enapHor npemena clIaYHe MO)l(eMO 38KJby'lHTH na cy CBe rpH repaCHe clIopMe 
HeCYMIbHBO IUIeHCToueHCKe CTapocm nOK onceK HajMJIal)e repace H anYBHjanuy paBaH rpe6a CXBaTHm 
Kao xonoueHCKe. nneHCToueHCKH cy H ran03H KOjH cy o6ene)l(eHH Kao •• dpr" onHcaHH Kao npen83He 
anYBHj8JIHo-nponYBHjanHe 4>opMe. 
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TEKTOHHKA 

OOn::~ 05YXBaheHa nHerOM HHill ne)f(H y UenmfH y cprrCKO-MaKe)lOHcKoj MaCH. fbeHe OCHOBHe 
TeKTOHCKe je)lHHHUe H3fpal)eHe cy O)l KpHeranaCTJIXIllKpIDbaua: 3arra.uHM, BehM )leo repeHa M3rpal)yjy 
IllKpl1JbUH )lmbef KOMrrneKca, )lOK cy Y HCTO'IHOM, MafbeM, pa3BlljeHiof IllKPHJbUH ropfbCf /BnaCMHcKor/ 
KOMrrneKca. UeHrpanHH )leo repeHa rrpe)leraBJba neCKOBa'lKa rroronHHa HcrrYfbeHa HeoreHHM 
cenHMeHTHMa. rpaHHUY H3Mel)y 3arra)lHe H HCTO'IHe oonaCTH rrpe)lCraBJba )lHCnOKaIJ.Hja BPBH KooMne, 
Koja je yrnaBHOM 3arrnaBJbeHa HeoreHoM, H orKpHBeHa je caMO KO)l .l1yIllaHOBa. 

UeHTpanHH oonHK 3arra.uHor rrO)lpyqja rrpe)leraBJba aHTHKJIMHana )KHTHor I1orOKa. 3arra.uHO O)l 
fbe ne)f(H CHHKJIHHana EY'lHHUa H 3nare H aHTHKJIHHana I1acja'le, Koje cy ca HerOKa orpaHH'IeHe 
pa3nOMHOM 3OHOM KOfbapHHKa. Je)lHO H30nOBaHO OCIpBO KpHCTanHHa, Koje rrpHrra.ua 3arra.uHOM 
rrO)lpyqjy, rrpe)leraBJba rrO)lpyqje Cryone. 

J.1crO'lHO rrO)lpyqje je pa30HjeHo y onOKOBe O)lBojeHe HeoreHHM POBOBHMa. Y3 caMY 
)lHCDOKaIJ.Hjy .l1yIllaHoBa ne)f(H aHTHKJIHHana lloope maBe, a Ha HeroKy ce Hana3e onOKOBH CenH'IeBHue 
H Ea5H'IKe rope. 

J.13Mel)y CBHX OBHX onOKOBa ne)f(e HeoreHH POBOBH: oaceH )lOfbe TOIIJIHUe HnH .IloopH'Ia, pOB 
HHlllaBe, neCKOBa'lKa rroronHHa H EapoelllKa rroronHlla, )lOK je KpHcranHH ceBep03arra.uHor )lena 
repeHa rrOKpHBeH rrOTOnHHOM Cpe)lfbe TorrnHue. 

3arr3JlHO nonpY'ge 

AHrHKJIHHana )KHTHOf I1oroKa 

To je HajBehH erpyKrypHH Q5nHK Ha rro)lpY'ljy nHCTa, a rrpe)lCTaBJba ceBepHo rrpo.uy)f(efbC 
opallcKor aHTHKJIHHopHjYMa 1M. llHMHIpHjeBHh H H. llpaKynHh, 1960/. 05nHK joj je je)lHoeraBaH H 
rrpaBHnaH, a KOMIlDHKyjy fa caMO ceKyHilapHe !jl0pMe y3 BH)lOBa'lKO-rrpOKyrra'lKy )lHCnOKaUHjy Koja )lenH 
aHTHKJIHHany Ha )lBa )lena: ceBepHH H jY)f(HH. 

CeBepHI1 5nOK je-ca jyroHCToKa OrpaHH'IeH BI1)lOBa'lKO-rrpOKyrra'lKOM )lHCflOKaIJ.HjOM, ca ceBepa 
TOrrnH'IKHM paCe)lOM, a ca 3arra.ua )lHCnOKau.HjoM Ap5aHalllKe peKe /Ban rrO)lPY'Ija nHera/, raKO )la ce 
Ha nHcry HI1Ill Hana3H yrnaBHoM caMO HerO'lHO KpHno. CraTHCTH'IKa oca OBe !jlopMe rOHe rro)l ymoM 
10.250 rrpeMa jyry. nHHeauHja je y3 IllapHHp rrapanenHa ca CTaTHcrn'lKOM OCOM )lOK je Ha HerO'lHOM 
KpHny IIcrrpaBHnHo H KOMrrnHKOBaHO pacyra. I1onoBH nHHeaUHje cy ry pacyrn rro BeJIHKOM Kpyry KojH 
5H ymaBHoM Oil,fOBapaO TpacH Cpe)lfbe IPOJIHjaUHje, H 'IHje 511 oce rOHyne y rn-KBa.upaHT. OBaKBH 
O)lHorn cy HapO'll1TO H3pa::.KeHH y IllHpeM rrojacy BH)lOBa'lKO-rrpoKyrra'lKe )lHCnOKaIJ.Hje, rra je BepoBamo 
na cy HaCTanH KperafbHMa rro fboj. 

BH)lOBa'lKO-rrpOKyrra'lKa )lHCnOKaIJ.Hja rrpe)lCraBJba )],HjaroHanHY pace)],ny 30Hy, H TO neBY 
XopH30HranHor THrra ca rr03HTHBHOM BeprnKanHoM KOMrrOHeHTOM Kperafba ceBep03arra.uHOf 5noKa /E. 
TIerpoBHh, 1965/. J.13HOC XopH30HraJIHor Kperafba, MepeH rro IllapHHpy aHTHKJIHHane )KHTHor TIoroKa, 
H3Horn OKO 3,5 km. llHcnoKauHja je Ha repeny 113pa)f(eHa Kao IllHpoKa 30Ha KaraKna3e ca HH30M 
cy5napanenHHx pace)],a. 

JY::.KHH, maBHH 5noK aHTHKJIHHane )KHTHor I1oTOKa rrpore)f(e ce 0)], OBe )lHCflOKaUHje )],0 jY)f(He 
HBHue JIHera, f)le ce HaCraBJba Ha nHer neCKOBau Kao opaHCKH aHTHKJIHHoPHjYM. Y OBHM rrO)]'PY'IjHMaje 
aHTH KJIHH an a 3arra)f(eHa H y paHHjHM KapTHpafbHMa /e. llHBJbaH, 1952/. 

JY)f(HO O)l BH)],oBa'lKO-rrpoKyrra'lKe nl1cnoKaUHje oca aHTHKJIHHane rOHe Ka JJJ.1 rroil ymoM 0)], 
10-15°. rra ce )],aJbe Ka jyry fbeH rrpaBau Mefba Ha JJ.1. 3arra.uHo KpHno HMa KOHcraHraH rra.u H CKOPO je 
5e3 HKaKBHX ceKyH)lapHHX 3aranacafba. Y3 JIeuKy BynKaHcKy oonaer pamOMJbeHO je nOHrHryilHHanHHM 
nl1cJloKauHjaMa. J.1erO'lHO KpHnO je crpMHj~ H .uy)f( fbCfa rrpona3e 5pojHe nOHfHry)lHHanHe )lHCnOKaIJ.Hje 
Be3aHe 3a CHHKJII1Hany EyqHHua 11 3J1are. 

nmfeaUHja je y uenOM jY)f(II0M OJlOKY pa3BHjeHa rrpaBHnHO H rrapaneJIHa je ca crarncrn'lKOM 
OCOM HaoHpafba. Behe parnrrafbe ce 3arra)f(a caMO MecrnMH'IHO. 

3arra)lHO O)l aHTHKJIHHane )KHmor TIoTOKa !jlonHjaUHja rpa.uH 5nary CHH!jlOPMY, Koja je 3Ha'lajHa 
300r Tara Illro cy y fbOj nOUHpaHH MHfMaTHrCKH )lepHBaTH nHCKyHCKHX ereHaja5Y'leBcKor THna. 
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CHHKmrnana EyqHHUa H 3nare 

OBaj CJlO)l(eHH H pa:mOMJbeHH 06nHK npocrnpe ce H3Mel)y aHrnKnHHaJIe )l{Hrnor nOlOKa H 
nacjalle. Ha ceBepy nO~.be Kao BeOMa crncHyra 4>opMa y EyqHHCKOj peUH na ce npeMa jyry CBe BHIlIe 
IlIHpH H Haj3aA pa36Hja Ha ABe CHHKnHHaJIe y jY)l(HOM Aeny nHcra. To cy CHHKnHHana EpeCToBua H 
CHHKnHHana UpKBHue. CHHKnHHaJIa UPKBHUe npeACTaBJba rrpHpoAaH HaCTaBaK CHHKnHHane EyqHHua 
H 3nare, AOK je 6peCToBallKa HeIlIlO JIarepanHo rroMepeHa H no IlIapHHpy Ae4>opMHcaHa 
nOHrHl}'AHHanHOM paceAHoM 30HOM. Ha caMOM jY)l(HOM 060AY JIHCTa H3rneAa Aa ce 06e OBe CHHKnHHane, 
lIHje je OAHoce 360r repURjapHor nOKpHBalla reIlIKO peKOHcrpYHcarn, 06jeAHlbyjy y jeAaH 06nHK KOjH ce 
HaCTaBJba npeMa ne6aHY. 

)lHCJlOKaUHOHe 30He rrparc ueny CHHKJIHHaJIY, OA lbeHor ceBepHor Aena rAe ce MOry AenHMHlIHo 
nparnrn y MHorocrpYKo 3aHHMJbHBOM H AY60KO ycelleHoM KalboHY EYllHHCKe peKe. npeMa jyry ce oBaj 
CHon paceAHHX 30Ha paqBa y ABa npaBua, nparetm cpeAlba npY)l(alba KpHna CHHKJIHHaJIe, a y nOAHHH 
4>aKOJIHra 3nare jaBJbajy ce KapaKrcpHcrn'lHe 30He AP06Jbelba H y IlIapHHpy. )lOK cy AHCJIOKauHje y 
ceBepHoM Aeny HapO'lHlO 3HallajHe 3a 3anaAHO KpHno, rAe KOMnnHKOBaHO Ae4>0pMHIlIY nOAPyqje 
MarHernTCKHX ne)l(HIlIra YMe H UpBeHHue, APYfAe cy 6pojHHje Ha HCTO'lHOM KPHny. 

AHrHKmffiaJIa nacjaqe 

. ~ao H cyceAHa BHAojeBHua, H TIacjaqa HMa aHrnKnHHaJIHY rpal)y. OKO nacjallKor BHca je onara 
a JY)I(HHJe CTHCHyra. CeBepHo OA AcaHOBua npeABol)eHa je AHCJIOKauHOHOM 30HOM ooraroM 
rrerMarnrnMa, naje AaJbC Kajyry ca ooe crpaHe orpaHHlIeHa AHcnoKau~jaMaH HeAOBOJbHO jaCHa. 

I1CTOllHO OA aHrnKnHHaJIe nacja'le, HcnoA Kanera, 4>onHjaUHja rpMH CHH4>0PMY ca 
aM~HOOnCKHM CTeHaMa Koje npeMa 3anap;y HarJIO HCKJIHlbaBajy. Ty cy nMHHe KaJIera nOKpHBeHe ryCToM 
H JeABa rrpOXOAHOM IlIYMOM, raKO Aa ce KapaKrep OBor HCKJIHfbaBalba He MO)l(e nparnrn. Y AHy OBe 
CHH4>opMe JIe)l(e arMarnrn fOJIeMOr .Ilyoa, ca nOApyqjeM y KOMe 4>OJIHjauHja JIe)l(H nOA ymoM npeMa 
JIHT3)I(Y· 

Pa3nOMHa 30Ha KOIbapHHKa 

OA AHCJlOKauHoHe 30He 3anMHor 060Aa nojaca majceBa Kanera H .Ily60Ba Ha HCTOK npore)l(e 
ce nOApyqje MHrMarnra, aM4>HOOJICKHX CTeHa H rrerMarnra, Y3AY)I(HO pa3JIOMJbeHO H HaopaHO y BeOMa 
crncHYTe Ha60pe ca cy6BeprnKaJIHHM aKCHjanHHM nOBpIlIHHaMa H XopH30HraJIHHM OcaMa. 

TepeHCKHM KaprnpalbeM ce OBH Ha60pH reIlIKO MOry 3ana3Hrn. lbHXOBO OrKpHBalbe je 
oMorytmJIa CaMO 4>ororeOJIOIlIKa aHaJIH3a: ABe Malbe aHrnKnHHane 3anMHO OA TonOHHue ce, Ha 
npHMep, Ha crepeOrpaMHMa BHAe BeOMa jacHo, a ca nOBpIlIHHe repeHa ce YO'laBajy CaMO BaHpeAHO 
na)l(JbHBOM aHanH30M H KaprnpalbeM y pa3MepaMa nJIaHa. 

UeJIO rroApyqje HMa KapaKTep Ayre AY60Ke H BeOMa CTape /HajMalbe BapHcURjcKc, a BepoBarno 
H CTapHje/ JIaOHJIHe 30He, Koja ce npeMa jyry BepoBarno rrpOA~aBa y AHCJlOKauHOHH nojac BerepHHue. 

nOApyqje Cry6JIe 

CreHe AOfber KOMrrneKca npOAY)I(aBajy ce HcrrOA repUHjapHor nOKpHBa'la CBC AO pa3JlOMa 
.IlyIlIaHOBa. 113Mel)y Cry6JIe H .IlyllIaHoBa pa3BHjeHa je jaCHa Koca CHHKJIHHaJIa ca 3C3 BepreHUOM H 
yrnoM BepreHue OKO 170 . Oca joj je XOpH30HraJIHa. OiHKnHHaJIa je CBOjy MOHOKJIHHH'IHY CHMerpHjy 
CBaKaKO 3aA06Hna nOA AejernoM peBepCHHx Kperalba AY)I( pa3JlOMHe 30He .IlyIlIaHoBa. 

Pa3JIOMHa 30Ha .IlyllIaHOBa rrpeAcraBJba ceBepHH HaCTaBaK 30He BpBH K06HJIe /JIHCT 
necKoBau/. To je 301la HHTeH3HBHor ApOOJbelba H HaBJIaqelba npeMa 3anap;y. HeMa AHpeKrnHx nOAaraKa 
o fbeHoj crapocrn, anH OAHOCH npeMa ceAHMeHrnMa roPfbe KpeAe Ha JIHCTOBHMa neCKOBaI~ H 
BnacornHUe nOKa3Yjy Aa je rnaBHa 4>a3a Ap06Jbelba crapHja OA ceHoHa, a Aa je 30Ha 6Hna CBaKaKO 
aKrnBHa H y crapHjeM naJIe030HKY. 

TIoAPyqje cesepHo OA peKe Tonmru,e 

3annaBJbCHO je Ha BenHKoj nOBpIlIHHH repURjapHHM ceAHMeHrnMa H oABojeHo OA )Y)l(HRX 
06nacrn paceAoM TOnJIHue, raKO Aa je reIlIKO p;OOHrn BepHY CJlHKY lberoBe crpYK'rype. 300r lOra Je OBAe 
npHKa3aHO OABojeHo. 

CrarncrnllKH AHjarpaMH npere)l(HO nOKa3Yjy cpeAfbH nM 4>onHjaUHje npeMa jyry H jyr03anap;y. 
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HCTO'lHO nO.D,pyqje 

AmHKnJrnaJIa ll05pe maBe 

.llHpeKTHO Ha pa:mOMHOj 30HH JlyWaHOBa JIe)f(H OBa aCHMerpH'IHa rrpeBpHYTa aHTHKmlHana ca 
CKOPO XOpH30HTanHOM OCOM. I1CTO'IHO KPHJIO joj HMa rra.D, OKO 83/10 a 3arranHO, fTpeBpHYTo KPHJIO rrana 
72/48. Hewro HCTO'lHHje, jY)f(HO 0)], IIe'lelbeBua, TaKol)e ey OTKpHBeHH WKpHT'.:>UH roplber KOMrrJIeKCa 
KojH rpanH H aHlHI<J1HHarry ll05pe rnaBe. OHH HMajy OB.D,e pOM5H'1HY CHMeTpHjy CKJIorra: Ha50pH ey 
5JIarH, Manor HH)],eKca H Y ueJIHHH rpane CHHI<J1HHany ca OCOM Koja TOHe 111/200 . OBaKBH O)],HOCH ey 
3arr3)f(eHH H jY)f(HHje: je3fpo CHHI<J1HHane MopaBe HMa OOM5lft1Hy CHMerpHjy CI<J10rra, Koja ce rrpeMa 
3arrany HarJIO Melba y MOHOI<J1HHH'IHY, ca H3pa3HTHM 3arra.D,HHM BepreHl.laMa. 

OJIOK CeJIHtJeBHUe 

. CKopo ueo oBaj 5JIOK JIe)f(H Y )],oMeHY JIHCTa HHW. CaCTojH ce 0)], aHTHI<J1HHane CeJIH'IeBHue, Ha 
KOJY ce H Ka ceBepoHCToKY H Ka lyr03arranY HanoBe3}'je HH3 Ha50pHHx tPOPMH - rrpe CBera CHHI<J1Y.HaJla 
M. 115poBHue Ha HCTOKY H 50pe ManowHIllTa H KYPBHH fpa.D,a Ha 3arra.D,Y. 

Oce CBUX OBHX 05JIHKa TOHY K:l 13 H TO rro)], peJIaTHBHO BeJIHKHM yrJIOBHMa: oca aHTHI<J1HHane 
CeJIH'leBHue liMa eJIeMeHTe rra.D,a 156/44, CHHI<J1HHane M. 115poBHue 161/15, a 50pe 3arranHO 0)], 
~eHrpanHe aH~I<J1HHarre /pe)]'oM/ 129/30, 128/31 H 120/30. 3arr3)f(a ce KOHBepreHUHja oca rrpeMa 
Je)],HoM rro)],p~JY 5ap5ewKor pOBa, ca CMalbelbeM yrJIa TOlbelba oca rrpeMa 3arrany H HCTOKY. POB 
oap5ewa HHJe HCKJbyqHBO pa:mOMHor rropeKna, Hero rrpe)]'CTaBJba yrra.D,JbHBY OCHY paMrry Koja crraja 
MHHHMYMe km-Ha50pa BnaCHHCKor KOMrrneKca. CenH'IeBHUa 5H ce Morna rrpeMa TOMe rpeTHpaTH Kao 
rrOrrpe'lHH rronyxopCT, rrOIllTO joj je ceBepHH 050)], 05ene)f(eH pa3JIOMHOM 30HOM. 

nJIOK Oa5H'IKe rope 

Y )],oMeHY nHCTa Huw yna3H CaMO Kpajlbe ceBep03arra.D,HH )],eo OBor 5JIOKa. Y lbeMY ce HCTH'Ie 
5a5H'1Ka aHTHI<J1HHarra ca CKOpO pOM5H'1HOM CHMerpHjoM, cpe)],lbHM rranOM KpHna H TOlbelbeM oce 
288/20. JY)f(HO 0)], lbe JIe)f(H CHHI<J1HHana ca HCTOM opHjeHTaUHjoM oce a ceBepOHCTO'IHO je KOMrrJIeKC 
Ha50pa ca CTarnCTH'IKOM OI:OM 306/40. 11 OBC oce TOHY, )],aI<J1e, Kao H Ha CeJIH'IeBHUH rrpeMa 
5ap5eWKOM POBY. IIpOCTop 3aXBaheH JIHCTOM je eyBHwe ManH)],a 5H ce O}l,HOCH oca Y roplbeM KOMrrneK~ 
H eKCTepHa pOTauHja 5JlOKOBa MornH rrpaBHJIHO 05jaCHHTH H CXBalHrn. 

Y3 5nOK CenHtJeBHue, ceBepHo 0)], KYPBHH fpana Harra3H ce Malba rraprnja rrp05JIeMaTH'IHO 
"rrarreo30jcKHX" ce)],HMeHaTa. C 053HpOM Ha Many rrOBpIllHHY pacrrpocrpalbelba, rrOKpHBeHOCT TepeHa, 
He)],eTepMHHHcaHY CTapoCT H HenoCTojalbe crpYKTYPHHX eneMeHaTa He 5H 5HJIO orrpaB)],aHO )],aBarn 5HJIO 
KaKBY crpYKTYPHY HHreprrpeTaUHjy. 

HeoreHH 6aceHH H POBOBH 

Ce.D,HMeHTH Heorel;la ey TarrO)f(eHlI H ca'lyBaHH Y KpyrrHHM TeKTOHCKHM rrOTOJIHHaMa. OHH Hl1ey 
Ha5HpaHH. J]OKanHH JIJIHKaTHBHH 05nHUl1 /Ha rrpHMep y }l,OlbeM MHoueHY HCTO'lHO 0)], HHIlla/ HaCTanH ey 
K30 ceKyn)],apHe rrojaBe y3 pace)],e HJIH Kao aTeKTOHCKH Ha50pl1 Be3aHH 3a )],enanCl10Ha KpeTalba rro 
rranHHaMa /cpe)]'lbH MHoueH OKO fp)],aHl1ue, Pa3rojHe 11 r. J]OKOWHHue/. 

UeHrparrHY rrOTOJIHHY rrpe)],CTaBJba rro)]'pyqje J. MopaBe, 0)], Kojer 111 ynYTap Kojer/ ce O)],Bajajy 
POBOBH TOnJIHue, HuIllaBe H bapoewa. H J]eCKOBa'lKa rrOTOJIHHa. 

POB TorrJIHue 

To je CJIO)f(eHa tPopMa rro)],eJbCHa XOpcrOM Crp)f(aBe Ha rroTOnJlHY cpe}l,lbe TOrrJIHue 13arra.D,Ho 
0)], IIpoKYDJbal H 5aceH )],Olbe TOrrJIHue HJIH ll05pH'la /HCTO'lHO 0)], IIpoKyrrJba/. POB je HaCTao 
cnyWTalbeM repeHa H3Mel)y 1acrperrua, Ha ceBepy, H IIacja'le H BunojeBHue, Ha jyry. 

Dr. 3 - nperneAHa TeHTOHCI<a I<apTa JlHCTa HHw. Generalized tectonic map of the sheet Nis. 0630PHIUI 
TeI<TOHHtteCl<aR I<apn JlHCTa HHm. 

03H8I<e CTpYJ<TYpHHX nOllpyqja H 06J1HI<a (6pojeBHMa H I<pY>KHIiHMa). Structural denotations of the area and 
shapes (by numbers and circles). CTPYKrypHble 0603HatteHHR pailoHa H 0630pOB (HoMepaMH H I<pyraMH): 
I. AHTHI<JlHHaJIa )I(moHor TIoTOI<a. Anticline of Zitni Potok. AHTHI<JlHHaJIb )KHTHbIH nOTOI<. - 2. CHHI<JlH
HaJIa liyttHHQa H 3J1aTe. Syncline of Bucince and Ziata. CHHI<JlHHaJIb EyttHHQe H 3J1aTbI. - 3. AHTHI<JlHHaJIa 
TIacjatte. Anticline of Pasjaca. AHTHI<JlHHaJIb naCRttH. - 4. Pa3J10MHa 30Ha KOlbapHHl<a. Fault zone of 
Konjarnik. Pa3pbIBHaR 30Ha KOHRpHHl<a. - 5. TIollPyttje Cry6Jle. Area of Stubla. 06J1aCTb Cry6J1b1. -
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6. nO,!Q)yq;e ceBepHo o~ peKe TOIIJJHQe. Area on the northern part of Toplica river. 06JIacn. ceBepHo OT peKH 
TOnJIHQH. - 7. AHmKJIHHaJIa .IJ:oope rJIaBe. Anticline of Dobra Glava. AHnrn:JIHHaJIb .IJ:06paJi rJIasa. _ 
8. liJIOK CeJIH'IeBHQe. Block of Seli~evica. liJIOK CeJIH'IeBHQH. - 9. liJIOK lia6H'IKe rope. Block of Babi&a 
Gora. liJIOK lia6H'lKOH rop:'l. - 10. PIL3JIOMHa 30Ha BpBH K06HJIe. Fault zone of Vrvi Kobila. Pa3pblBHaJI 
30Ha BpBH KooHJIbl. - 11. POB TOIIJIHQe. Trough of Toplica. Tpor TOnJIHQH. - 12. EaceH .IJ:OIbe To
IIJIHQe. Basin of Donja Toplica. liacceiiH .IJ:oHeii TonJIHQH. - 13. POB HuwaBe. Trough of Nisava. Tpor 
HHwaBH. - 14. Eap6eWKa nOTOJI"Ha. Depression of Barbes . .IJ:enpecCHJI Eap6ew. - IS. JIecKOBa'lKa no-

TOJIHHa. Depression of Leskovac • .IJ:enpecCHJI JIecKoBaQ. 
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CCBcpHa /jac-rpc5a4Kaj W1CJlOKaUJ.1ja OBor pOBa, Koja lIajBchJ.1M AcnOM JlC)I(J.1 ceBCPHJ.1jC OA 
JIO)J,PY4ja JlJ.1t'Ta, BchJ.1110M jc 3aMaCKJ.1paHa IIPOJlYBJ.1jaJlIIJ.1M Ma rcpJ.1j an OM. fIpcMa rpynJ.1 paceAa 
OTKPJ.1BCHHX KOA ccna oa50nIHua, MO)l(C cc 3aKJbYlJJ.11J.1 )J,a olla npC)J,CTaBJba CJJO)l(CHY 30HY napKCTHOf 
TJ.1na. JY)I(HY AHCJlOKauJ.1jy pOBa IIpC)J,craBJba 101lJ1J.14KJ.1 paCC)J,HJ.1 nojac. 

Xopcr CTP)l(asc ce J.1CrJ.14C Kao 1I03J.1T11BHJ.1 05J1J.1K Y JIapKcly, KapaKTCpHC"JI1lJHOM 3a orumy 
crpyKlYPY OBor nOAPYlJja. HapOlJHTO ce J.1crnlJY 1I0PMaJIHH paCCAH Ha HcrOlJHHM C 'paHaMa xopcra Y3 KOjC 
cy HCOrCHJ.1 ceAHMCHTJ.1 JaAOOHJIJ.1 BCOMa crpMC llaAOBC. 

POB HHlllaBC 

Ha CCBCPHOM 000p,y CCnJ.1lJCBHUC HaJla3H ce BCnJ.1Ka IpaHCBCp3aJ1Ha paceAHa 30Ha Koja 
npC}1.craBIba jY)I(HH Pa3JIOM pOBa HHUlasC. CeBepHH }1.eo pOBa Hana3H CC BaH rpaHHUC nHcra HJ.illl. 

Pace}1.Ha 30Ha ceBCPHOf oOO}1.a CenHlJeBHUC KapaKTcpHUlC ce OpOjUHM nojaBaMa CHnH<llHKauHjC 
/ceBCPHO 0}1. KYPBHH rpaAa/, CHcrCMOM nparehHX nYKOTJ.1Ha "paBua 3-11, npaTehJ.iM pa3J10MHMa H 
0JIllllOM KaTaKna30M. 3a OBY 30HY je Be3aHa H paAHoaKTJ.1SHa BO}1.a HIiUlKe OalbC IBaH rpaHHue nHcra/. 

3anaAHH HacraBaK OBC JOHe UJ.1je MOfao OHTJ.1 npahcH, noUlTO je nOKpHBeH repuHjapHHM 
ce}1.HMCHTJ.1Ma MopascKor OaCCHa. I1naK, nocrojH BCpOBaTHoha }1.a OHa npC}1.tiaBJba HacrasaK TOJIJ1H'IKe 
}1.HCJl OKauHjC. 

Eap5eUlKa nOTonHHa 

OBa <lJopMa npe}1.craBJba CHMeIpH'IaU pOB HJ1H nonypOB ca KPYUHHM pa3J10MOM Ha 
jY)I(HOM 000p,y /MapHHa KymHa - Koul1u PH}1./. flo OBOM Pa3JlOMY je ceBepHH onOK HHTcpMHTeHTHO 
CnyUlTaH, re cy TaKO Ha OaOHlJKoj ropH /jyrOJaIIa}1.HO 0}1. EapoeUla/ 3aocranc cpOJHOHe Kpne ce}1.I1MeHaTa 
cpe}1.lber MHOUCHa, KOjH je HHalJC 11.Y00KO IIOTOHYO Y ueHIpanHHM }1.CnOBHMa pOBa. CKOK pace}1.a KO}1. 
HajMJ1a1)ux KpCTalba H3HOCH npeKo 150m. 

necKoBa'lKa nOTOJ1HHa 

To je cnYUlreHO IIO}1.PY'ljC H3MCI)y CeJU1'1eBHUC Ha HcrOKy, H lloope rnase, Ha Jana}1.y. OOo}1.He 
Pa3JIOMHC J(>He /r. nOKOlllHHua - TonoHHua 11 3WY)l(jc - Mel)a/ KOMJIJ1HKOBaHe cy Me~MH'IHO 
nojaBoM npareliux }1.HjaroHanHHx pace}1.a, Ha npHMcp ceBepHo 0}1. CMp}1.aHa, Jana}1.HO 0}1. Pa3foJHe H KO}1. 
f. nOKOUlHuue. Y aTapy cena CMp}1.aHa H fp}1.aHHue cpe}1.IbOMHOUeHCKHCe}1.~eHTJ.1 cy y3 OBe pace}1.e 
nOBHjcHH H pa3J1OMJbCHH. fIOKpern no CBHM OBHM pace}1.HMa JanO'lCnH cy KpaJeM naneoreHa anH cy ce 
HHrepMHTCHTHO HacraBJbanH KpOJ ueo HcorCH na 'IaK H Kp03 KBapTap. 
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npErnE~ M~HEPAnH~X C~POB~HA 

KopHCHe MHHepanHe CHpOBHHe Ha nHCl)' HHIll BeJaHe cy no nOCTaHKY Ja KpHcranacre IllKpHJbue 
y KOjHMa ne)l(e, Ja BapHcIUljcKH MaIMarn3aM H Ja TepUHjapHe ce)],HMeHTe. 

CHpoBHHe Be3llHe Ja KpHCTanacre IllKpHlliue 

Y KpHcraJ1acrnM IllKpHlliUHMa )],Olber KOMllneKCa n03HaTe cy Beh BHllle )],eueHHja nojaBe 
m03,lJ.eHe py)],e ceBepHO 0)], )l{HTHOr llOTOKa. aBe nojaBe cy nOMHJbaJ1H P. Qa6pHh /1922/ H f. farapHH 
/1936/, anH cy Haj06HMHHja HCTpa)l(HBaJba H3BpIllune 1952-53. ro)],. eKHlle 3aBo)],a Ja reonOIllKa H 
reocpH3HlIKa HCTpa)l(HBaJba H feonOIllKOf HHCTHTYTa CAH. Ta)l,a cy H3BpIlleHa H py)],apcKa H reOMarneTCKa 
HCnHTHBaJba n03Harnx nojaBa. CBa )],OCa)l,allllbll HCnHrnBaJba nOKa3}'jy )],a cy HHTepecaHTHe nojaBe KO)], 
YMe H UpBeHHue, )],OK cy OCTane nojaBe jCTaTOBau, Praja, BnaxoBo H nYKOMHp/ 6e3 npaKJHqHOr 
3Hallaja. 

llojaBe KO)], YMe H UpBeHHue HCllHTane cy )],eTaJbHO ~Hlle 3aBo)]'a 1960. H 1963. ro)],. Y 
UpBeHHIUI cy npecelleHa lIernpH MarneJHTCKa cnoja )]'e6JbHHe 0,2-3 m, ynO)l(eHa y aMcl>H60n.oHoTHTCKe 
rnajceBe, IpeMonHTCKe wKpHJbue H neYKornajceBe. fnaBHH cnoj je npaheH Ha )l.y)I(HHH 0)], npeKo 100m, 
a nOKaJanO ce )],a no )],y6HHH CMaJbyje )],e6JbHSY. llpaTehH cnojeBH 6P30 HCKnHlbllBajy. CTapHjH 
MHHepanH acoUHjauHje cy nHpornH H xanKonHpHT, nocne KOjUX je cpopMHpaH £naBHH H )],oMHHHpajyhH 
MHHepan - MarnernT, KOjH je nOKaJ1HO IpaHccpopMHCaH y xeMarnT-MaprnT. HajMnal)H MHHepanH cy nHpHT 
H MapKaCHT, KOjH yKnanajy, norncKY,jy H UeMeHyYjy crapHje MHHepane. Cpe)],lbH ca)l,p)l(aj Fe H3HOCH OKO 
58%. 

llojaBa KO)], YMe je aHanornor KapaKTepa. Y lbOj je OTKpHBeH KOMllaKTaH MarnernTCKH cnoj 
)]'e6JbHHe 3 m , y 6HOrnT-aMcpH60ncKHM rnajceBHMa. llpoueHaT MarnernTa je BHCOK, a jaBJbajy ce H cna6e 
HMnpernaUHje nHpHTa. 

06e OBe nojase, Kao H )],pyre y OBOM no)],pyqjy, npHllaAajy ce)],HMeHTHO-MeTaMOpCPHOM TUlly H 
HecYMlbHBO cy CHHreHeTCKe ca OKonHHM IllKpHJbUHMa. 

OCHM py)],e mO)l(ba, IllKpHJbUH )],Olber KOMllneKCa Ca)l,p)l(e H ne)l(Hlma MepMepa noro)],Hor 3a 
rpal)eBHHcKH MaTepHjan. HajBehe pacnpOCIpaJbelbe MepMepa je Ha CeBepHHM na)l,HHaMa BHAojeBoue H 
llacjalJc, KaO H ceBepHO 0)], peKe TonnHue /"BHAOB~lJKa ~epHja" M. nHMHIpHjeBHha/. MajAaHH cy 
omopcHH OKO Tonnoue, KO)], EepHJba, npeKO nyTa XHcapa Hj~O 0)], cena fy60rnHa. 

llpeMa r. qOHrPa)l,uy /1957/ TO cy )],onOMHTHlJHH MepMcpH KOjH He 3a)l,OBOJbaBajy y noinYHOCTH 
ycnoBe KaO cHpOBHHa 3a H3,lJ.Bajalbe enCMeHTapHor Marne3HjYMa cunHKo-TepMHlIKHM npouecHMa. OBH 
MepMepH ce MOry ynOIpe6JbaBarn y craKnapcKoj HH)l.yCTpHjH 3a H3pa)l,y nony6enux 60ua H eBeHyYaJ1HO Ja 
np030pcKO CTaKnO. 

llo)],pyqjc OKO peKe TonnHue 06unyje nerMarnTHMa 3a KOjc ce CMaIpa )],a cy npo)l.yKTH 
BCPHCUHjcKor nnyroHH3Ma. OHH cy KOHueHIpHcaHH npeTe)l(HO Ha ceBcpHIfM na)l,HHaMr BHAojeBHue H 
ITacjalJe, a MaJbHM )],enOM UX HMa Ha lbUXOBHM j~HM na)l,HHaMa H ceBepHo 0)], Tonnoue. HajBeha Tena 
cy OTKpHBeHa Ha HMnpecHBHoM BH)],ojeBHlJKOM KpIlly, 3arnM KO)], EenHX Bo)]'a, OKO n06pornha 
/BojHHlIKa Bo)],a H Pa)l,OBaHOB lIIaHau/, y PelJHlJKoj peUH H OKO cena Ap6aHacuH. OBH nerMaTIf[H Hoce 
cpen)]'cnaTe, 6epun H nHcKyn. 

Ha BH)],ojeBHlIKoM KaMesy /BH)l,ojeBHlJKH KpIll/ nefMaTHrn rpa)l,e KOHKOP)],aHTHO Teno AYJO 
HeKonHKO KHnoMeTapa, ca BenHKHM ocrelbauHMa KOjH IllIplle y peJbecpy. <Den)l,Cllarn YllecrByjy y rpal)H 
creHe ca 64,4% ,KBapu ca 33,6%, a ocraTaK lIHHe nHCK}'HH. Ko)], Eenux Bo)],a nefMarnTH cy H3rpal)eHH 0)], 
cpen)],cnaTa /72%/ H KBapua /24%/ ca Mano nHcKyna H HeIllTO rpaHaTa H TYpManHHa. Y OKonHHH 
n06porHha HajBa)I(HHje cy nojaBe KO)], BojHHlJKe Bo)]'e H Pa)l,OBaHOBOf lIIaHua. llerMaTHTH BojHHlIKe 
Bo)]'e nope)], cpen)],cnaTa, K8apua H nHcKYHa ca)l,p)l(e 6epHn, TYPMaJIHH H rpmaT. KpHcranH 6epuna 
MecTHMlIlJHO )],OCTH)I(Y H )]'HMeH3Hje SO x 20 crn )]'OK cy 06HlJHO MaJbH. EKcnnoarnwy ce Ha BHllle Mecra. Y 
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30HII KOlbapIDtKa OTKpHBeHa cy MHor05pojHa nerMamTCKa TeJIa OJ], KOjHX cy Haj3Ha'lajHHja y Pe'lH'IKoj 
peull. Y OBlfM CTeHaMa canp)!(aj l!>eJl,llCfIaTa Kpehe ce OKO 77 ,5%, KBapua OKO 15%, a JIHcKYHa OKO 7%. 

(Be OBe nojaBe nerMauna canp)!(e If JIHCKYHe, H TO HajlJewhe MYCKOBHT a 3HaTHO pel)e 
05e350jeHH 5HOTln. KarrlfjcKlf rrHcKYH Jail0BOJbaBa YCJIOBe 3a H30JIaUHOHH MaTepHjarr H J],pyre 
HH:rYCTpHjcKe nOTpe5e. 

CHpOBHHe Y TepUHjapHHM CeJ],HMeHTHMa 

KBapwUl neCKOBH nrrHoueHcKe cTapoCTH Hal)eHH cY Y JIOKaJIHOCTH .IlpeHoBau, a HMa HX OKO 
llYWaHOBa H 3rroKyhaHa. (anp)!(aj Si02 Y lbHMa H3HOCH 97%. CrrHlJHe nojaBe rpe5aJIo 6H OlJeKHBam H 
Ha KaMeHHTOM olfrry, 3aTHM (H C3 on necKoBua, KOJ], Jyr-oorJ],aHoBua H Ha .Ile6eJIOM 6pety. 

EKOHOMCKH HHTepeCaHTHa rJIHHHWTa KOHCTaTOBaHa cy Ha BlUlle MeCTa, HapOlJHTO y nrrHTKIiM 
5ywoHfHaMa KOJ], MPaMOpCKOr DOTOKa, oaTYWHHUe H oarraHHua, To cy npeTe)!(HO MOHMOPHoHHTcKe 
rrrHHe ca JaHeMapJbHBOM KOrrHlJHHOM neCKOBHTe KOMnOHeHTe, Y J],OJIHHH J, MopaBe H HHwaBe 
oTKpHBeHe cy Ha BHUJe MeCTa Behe KOJIHlJHHe rreCOHJ],HHX fJIHHa / "UHrnapcKa 3eMJba" /, BeJaHHX 3a 
<L'lYBHjarrHY paBaH HJIH 3a pelJHe Tepace, 

lIIJbYHKoBH H neCKOBH cy oTKpHBeHH Ha BHwe MeCTa y arrYBHoHHMa J. MopaBe, 
HHwaBe, DyCTe peKe, BeTepHHue H J],pyrnx TOKOBa. Mel)y IbHMa je HajBeha H Haj3Ha'lajHHja nojaBa KOJ], 

cerra MpaMopa, rJ],e je MaTepHjarr BeOMa nOJ],ecaH 3a 5eTOHcKH llIJbYHaK. 
DOjaBe YfJLa cY KOHCTaTOBaHe Ha BHwe MecTa, arrH HeMajy npaKTHlJHe BpeJ],HOCTH nOWTO HM 

ne5JbHHa HHje HI1fJ],e Beha on 30 em . 

.18. 
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Cn. 4 _ nperneAH8 KapTa nojaBa MHHepllJIHHX cupoBHHa. Generalized map of mineral occurrences. 
0630PHIlH KapTa MHHepanbHoro CblpbH 

1. nojase MeTIlJIa (Fe-rBo>Kl)e). Metal OCC1HTences (Fe-iron). npoHBJIeHHH MeTaJIJIOB (Fe->KeJIe30). - 2. 
nojase HeMeTIlJIa (f-cPen.l1:cnaT, q-KBapQHH neC8K, bn-6eHTOHHT). Nonmetal occurrences (f-feldspar, q-quartz 
sand, bn-bentonite). npoHBJIeHHH HeMeT8JIJIOB (f-noJIeBOii umaT, q-KBapueBoii neCOh, bn-6eHTOHHT). - 3. 
nojase JIHrHHTa (UI). Lignite occurrences (UI). npoHBJIeHHH JIHrHHTa (UI). - 4. B8>KHH.Et KaMeHOJIOMH. 
Quarries. lioJIbWHe KaMeHOJIOMHble. - s. B8>KHHje WJbyHKape. Gravel pits. B8>KHeiiWHe KtPbePbl rpasHH. 
_ 6. Ba>KHHje necKape. Sand pits. Ba>KHei%WHe Kapbepbl necKa. - 7. B8>KHHja rJIHHHWT8. Clay pits. Ba>K
Heiinme KapbepbI rJIHHbI. - 8. JIe>KHIIrra WJbYHKa. Gravel deposits. MecTOH8Xo>K,l{eHHH rpaBHH. 
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~CTOPI.-1JA CTBAPAt-bA TEPEHA 

nO)l,pyqje nHCTa HHW cacTOjH ce HCKJbYlJHBO O}J, KpHcranaCTHX WKpHlbaua H HajMJIai)HX 
ce}J,HMeHara na je crara reWKO HahH latJ,OBOJbllBajyhe H lJBpcre ocnOHue la CHHreTH30BaJbe uenOKYnHe 
cnHKe 0 JbHXOBOj reoiIOwKoj HcropHjH. 

HajCTapuje CTeHe nO)l,py'lja, H yjetJ,HO HajcrapHje la c~a n03Hare CTeHe y HalllOj 3eMJbH, 
npe)l,CTaBJblIjy WKPlUhUH tJ,OJber KOMnneKca ca ceBepHor )l,ena nHcra. To cy eyreOCHHKJIHHaJIHe 
TBOpeBHHe CaCraBJbeUe npere)l<Ho 0tJ, nCaMHTOmna y )l,OJbeM H nonHTOnHra y ropJbeM )l,eny KOMIIneKca. 
HajcrapHjH tJ,enOBH KOMnneKca, lJHjy nO)l,HHY He n03HajeMo, 60raTH cy KBapUHHM apeHHTHMa KOjH 
YI<l13yjy Ha ep03Hjy HeKor jow crapHjer KonHa. nOCRe OBe cepHje raJIO)KH ce KOHTHHYHpaHO cepHja ca 
MepMepHMa, KOjH npe)l,CTaBn.ajy tJ,epHBaTe nnHTKOBO)l,HHX KpelJJbaKa. 113Ha)l, JbHX Hac1}'na cepHja 
nCaMHrOmna H nenHTonHTa Koja H3rpai)yje HajBehH )l,eo nHcra, penaTHBHO XOMoreHa, y uenHHH, aJIH 
Bpno xereporeHa y nOjetJ,HHOCTHMa. 

TOKOM TaJIO)l(eJba OBm cepHjacy6MapHHcKH cy H3nHBeHe 6a3HlJHe creHe lJHjH cacraB y tJ,OJbeM 
)l,eny KOMIIneKCa HAe tJ,0 ympa5a3Hra tJ,OK HM 5a3HllHrer HaBHwe, ona)l,a. OBaj BynKaHH3aM je, KaKO 
H3fne)l,a, 6HO npaheH BenHKHM KOnHlJHHaMa npojeKTOBaHOr MarepHjaJIa. 

TparOBH npeKH)l,a y Ce)l,HMeHraUHjH HHCY HHrtJ,e 3aIIa)KeHH y OBOM KOMnneKcy. Y OBHM CTeHaMa 
HeMa HHKaKBHX YparOBa CTPYKlYpa Koje 6H ce pa3nHKOBaJIe no opHjeHraUHjH OtJ, Mnai)HX /naJIe03ojcKHX/ 
na CTOfa CMaTJ)aMO )l,a je eyreoCHHKJIHHaJIa y KOjOj cy CeAHMeHTOBaHe HMaJIe nono)l(aj tJ,aHaWJbHX 
pernOHaJIHHX B-oca /CC3-J1I1/. 

HajcrapHje <l>a3e 06nHKOBaJba H MeraMop<l>H3Ma, Koje ce ca)l,a y OBOM KOMnneKCY MOry 
npen03HaTH, tJ,elllaBane cy ce npe raJIO)l(eJba BnacHHCKor KOMnneKca, y <l>a3H Koja je Ha3BaHa 
"npeBnacHHcKoM" /M. JlHMHYpHjeBHh 1963/, H Koja BepoBarno npHna)l,a paHHM 5ajKaJICKHM <l>a3aMa. 
Pa3nHKe y MeraMOp<l>IDMY IDMel)y tJ,OJber H roPJber, BnaCHHCKOf KOMIIneKCa roBope y npHnor 
npernOCTaBKe tJ,a je )l,OJbH KOMnneKC y ,,npeBnacHHcKoj" <l>a3H MeraMOp<l>HCaH tJ,0 creneHa 6nHCKor 
tJ,aHalllJbeM. BeoMa je BepOBarno tJ,a je npeBnaCHHcKH MeTaMOp<l>H3aM 5HO npaheH MHrMarnlallHjoM H tJ,a 
je)l,aH }1,eo MHrMarnra /npere)KHO jY)KHHje 0}1, nHCTa HHill/ nOTHlJe H3 Tor BpeMeHa. 

Y <l>a3H reHepanHe HHBep3Hje BelaHe la npeBnaCHHCKY reKTOreHY enoxy HmHrHYro je ,je3rpO 
cpnCKO-MaKetJ,OHCKe Mace" 1M. JlHMHlpHjeBHh H H. JlpaKYnHh, 1960/ Kao ueHrpaJIHH n03HTHBHH o5nHK, 
a reOCHHKJIHHaJIHH npocropH cy MHrpHpanH narepanHo. I1CTolJHO O}1, je3rpa CTBOpeHa je 
eyreocHHKJIHHana y KOjoj je }1,enOHOBaH Ce}1,HMeHrno-BynKaHoreHH roPJbH /BnacHHcKH/ KOMnneKC rOKOM 
}1,ena ropJber pH<t>eja H HajBeher }1,ena KaM6pHjYMa. 

BnacHHcKH KOMIIneKC je BeOMa 60rar 6a3HlJHHM BynKaHHTHMa H JbmOBHM nHpOKJIaCTHTHMa, 
noce6Ho y HeKHM naKeTHMa. Ha nHcry HHw OBH naKeTH HHCY MomH 6HTH HmBojeHH otJ, npere)l(HO 
ce}1,HMeHToreHHX. 

MeTaMoP<l>H3aM ropJber KOMnneKca otJ,rOBapa <l>auHjH 3eneHHX WKpHJbaua. An6HTCKa 
nop<l>Hp06nacTe3a, KapaKTepHClHlJHa la npeTe)l(HH }1,eo CTeHa OBor KOMIIneKCa, BepoBaTHO je BeJaHa la 
pernOHanHY Mo6HJIIDauHjy HarpHje TOKOM MeTaMop<l>H3Ma. 

fpaHHua }1,OJber H ropJber KOMnneKca 06ene)l(eHa je tJ,aHac je}1,HHM tJ,y5HHCKHM pa3nOMOM, KOjH 
je Ha3BaH 30Ha JlywaHOBa a npe}1,CTaBJba ceBepHH HaCTaBaK 30He BpBH Ko6HJIe. Ha notJ,pyqjy nHCTa 
HHlIl CTapOCT OBe 30He HHlJHM HHje tJ,OKYMeHTOBaHa, anH cy y JbeH J1I1 HaCTaBaK yrnCHYTe rpaHHTOH}1,He 
CTeHe BnajHe ca aIIConyrnoM CTapolllhy O}1, 450 MH1I. ro}1,HHa. TparoBH BepoBarno HCTHX CTeHa 
npetJ,CTaBJbeHH cy y 30HH JlylllaHOBa je}1.HHM MeTapcKHM TenOM mp06JbeHe rpaHHTOH}1,He CTeHe. 
YrncKHBaJbe OBor rpaHHTOHAa BepOBarno ce nOKJIaIIa ca HHrpY3HjOM <l>aKonHra 3naTe H OtJ,roBapa 
KacHHjHM eTaIIaMa "BnacHHcKe" <l>a3e, Koje cy HacrynHne nocne MeTaMOp<l>H3Ma BnacHHcKor KOMIIneKca. 

o nOHallIaJbY OBe 06n3Crn TOKOM nane030HKa H Me3030HKa He MO)l(e ce MHoro pehH. CTeHe Koje 
MO)l(tJ,a HMajy nane030jcKY crapOCT OIKpHBeHe cy Ha Bpno ManOM npOCTopy, Ha lana)l,HHM natJ,HHaMa 
CenHlJeBHue. OHe nOKaJ}'jy Aa je naraHO H3AH3aJbe notJ,pyqja 6ap y HeKHM MOMeHTHMa 6HJIO 
laycraBJbeHO H tJ,a je Mope nnaBHnO 6ap HeKe tJ,enOBe TepeHa. Je}1.HHH CHrypHHjH nO}1,aTaK la 
MJIai)enane030jcKY HCTOpHjy npetJ,CTaBJLajy nefMarnrn H aIIconyrna CTapocr UHpKOHa y HeKHM npo6aMa 
KpHCTanacTHX llIKpHJbllUa. nefMarnrn cy HHjeKTOBaHH y TeKTOHCKH npeAHCnOHHpaHa notJ,pyqja 
/lIlapHHpH Ha60pa H nOHfH1}'tJ,HHaJIHe pa3nOMHe 3OHe/ H BepOBarno npetJ,CTaBJbajy eMaHaUHje 
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HeOTKpHBeHor CeBepHOr npO,l1;y>KerKa 5yjaHoBa'lKOr M3CHBa Kp03 jeJrpo cpnCKO-MaKe,l1;OHCKe MaCe. 
Mepelba anconyrne crapocm UHpKOHa H3 nelMaTHTa H wKpHJbaUa ,I1;ajeraKol)e,ymaBHoM,BapHcunjcKY 
crapOCT. OBH nO,l1;auH nOKalYjy ,I1;a je y HeKoj 0,11; c}laJa BapHCUHjcKe oporeHe3e /JOKOM ,I1;Olber KapOOHa? / 
OBO nO,l1;pyqje npeHaoHpauo Y3 CTBapalbe HnH OOHaBJbaJbe nOHfHl}',I1;HHanHUX pa3JIOMHUX 3OHa. Y3 
nO,l1;pyqja HHreH3HBHO npo)l(era nelMaTHTHMa OKonHe creHe cy MeCTHMH'IHO MHlMaTHcaue /KOlbapHHK/ 
HJIH KOHraKTHO MelbaHe /MepMepH/. OBO cy nocne,l1;1be c}la3e nporpecHBHor MeraMOpc}lH3Ma H HHTeH3HBHor 
HaOHpalba je3rpa, Koje je K3CHHje y BHCOKOM creneuy TeKTOHCKH YMHpeHO H CraOHJIH30BaHO, caqyBaBWH 
y OCHOBH CBOjy POMOH'lHY CHMetpHjy CKJIona. 

Cne,l1;eha c}lala oOnHKOBalba je CKOPO HCKJbY'lHBO pynl}'pHa. OHa ce BpeMeHCKH MO)l(e 
<l>HKcHpaTH y WHp0KOM p3Cnouy H3Mel)y BapHcUHjcKHX Kperalba H ceHOHa, noWTO Ce,l1;HMeHTH roplbe 
Kpe,l1;e /Bau nO,l1;pyqja JIHcra/ Beh ca,I1;p)l(e npo,l1;yKTe OBUX oOnHKOBalba. TOKOM OBUX /crapoannCKux/ 
Kperalba CTBopeHe cy HJIH O)l(HBJbeHe MHoroopojHe nOHfHl}',I1;HHanHe 3OHe. ,il,yJK IbUX, HapO'IHrO ,I1;y)l( 
lOHe JIymauoBa, creHe cy HHreH3HBHO KaraKJIa3HpaHe y penaTHBHO WHPOKHM nojaceBHMa, a nperpnene 
cy H ,I1;Hja<l>ropeTCKe H3MeHe. OBOj c}la3H npuna,l1;a H KpeTa1be,l1;y>K npoKyna'lKO-BH,I1;OBa'lKe ,I1;HCnoKauHje, 
,I1;y>K Koje ce ceBep03ana,l1;HH onoK H3,I1;H3aO H Kperao penaTHBHO npeMa 3aUa,D;y. OBa Kperalba 
O,l1;pa)l(aBajy re~«:iHunjy ja'ler H3,I1;H3alba ceBepHHjux nO,l1;pyqja je3rpa Mace y O,l1;Hocy Ha j)')KHHja, KaKBa ce 
3aUa)I(ajy jOlIIQlJ.~e H3 BepHcunjcKor HJIH npeBapHcuHjcKor BpeMeHa. OBa H3,I1;H3a1ba cy cmopHJIa 
ocuy KYnMHHauHjY y OonaCTH BH,I1;ojeBuue. CHMerpHja crapoanncKUX Kperalba je MOHOKJIHHH'lHa anH 
HeneHerpaTHBHa: onOKOBH 3a,I1;p)l(aBajy pauHjy POMOH'lUY CHMerpHjy anH ,I1;HCnoKauHje nonpHMajy 
peBepcau KapaKTep ca HaBna'lelbHMa npeMa 3alla,D;y. CMep OB"" Kperalba yKJbyqyje nO,l1;pyqje 3aUa,I1;HO 
0,11; J. MOPaBe y oonOCTH ca ,I1;HHapCKHM BepreHuaMa, ,I1;OK ce 0 KapaKTepHCTHKaMa liaOH'lKe rope H 
CenH'leBuue y OBOM nome,l1;y He MO)l(e MHoro pehH. feHepanHO nOCMarpaHO, OBe nnauHHe npHlla,l1;ajy 
ceBepHOM HacraBKY ,I1;BOBepreHTHOr KJIHHa jY)I(HOMopaBCKor CHHKJIHHopHjYMa, KOjH je roKOM anncKor 
OOJIHKOBalba O,l1;Bajao nojace ca·crpYK1YpHHM OCOOHHaMa ceBepHor H jy>KHOr annCKor oporeHor craona. 

JIyOHHCKH pa3JIOMH cy OOHaBJb3JIH CBOjy ,I1;enaTHOCT H npH Kpajy naneoreHa, lllTO nOKaJ}'je 
HHTeH3HBHH BynKaHH3aM y neUKOM nO,l1;pyqjy, ,I1;aKJIe Ha rynancKoj ,I1;HCnoKaunjH. I1HTeH3HBHHje 
nOnpe'lHO onOKOBCKO KOMa,I1;albe nO'lHlbe Ha Kpajy naneoreHa, Ka,I1;a ce <l>oPMHpa cnneT nOBe3aHUX 
nOJOnHHa H pOBOBa. Y OBHM ,I1;enpecHjaMa ,I1;enouyjy ce ,I1;Ba HeoreHa KOMnneKca: ,I1;OlbH -
,I1;OlbOMHOueHCKH H Cpe,l1;lbOMHOueHCKH, H roplbH - roplbOMHoueHCKH H nnHoueHCKH. Y JOKY ranO)l(elba 
,I1;Olber HeoreHor KOMnneI<Ca yenoBH CeAHMeHrauHje cy ce KapaKTepHCTH'IHO MelbanH: nocne nO'leTHe <l>ale 
3aUYlbaBalba rpyOOKJIacTH'lHHM MarepHjanOM, oaceH ce mHpH y3 HeMHpuy xereporeuy Ce,l1;HMeHraUHjy Ha 
naOHJIHOM ,I1;uy, na ce,l1;aJbe CMHpyje y3 raJIO)l(elbe CHTH03pHHjUX Ce,l1;HMeHara XOMoreHHjer C3CraBa. 

Ce,l1;HMeurn roplber HeoreHor KOMnneKCa ranO)l(eHH cy ,I1;HCKOP,l1;aHruO. To cy je3epcKe 
mopeBHHe ca Bpno 'IeCTHM <l>aUHjanHHM npOMeHaMa. IInHoueHcKe mopeBHHe ce O)l.nHKYjy 
rpy60KJI3CTH'IHHM cacraBoM H YKalyjy Ha BeOMa MJIa,I1;a BepTHKanHa Kperalba H O)l(HBJbaBalbe ep03Hje. 

0,11; cpe,l1;lber nneHcroueHa ce y OKBHPY paHHje ueHrpanHe paBHH crBapajy <l>nyBHjanHe <l>opMe 
0,11; KOjHX cy ca'lYBaHa rpH HHBoa pe'lHUX repaca. TeKje anYBHjanHa paBaH J. MopaBe H lbeHUX npHrOKa 
xonoueHcKe crapocm, Jaje,l1;HO ca ,I1;enYBHjanHHM H ,I1;enYBHjanHo-nponYBHjanHHM mOpeBHHaMa. 
PereHepauHja )1,OnHHa H3Mel)y IIacja'le H BH,I1;ojeBHue nOKaJ}'je )l.a je OBO nO)l.pyqje OCHe KYnMHH~Hje 
JaCBOl)aBauO H y JOKY KBaprapa. Ha raj Ha'lHH je npeKaMOpHjCKH Ja'ler CKJIon YTHCHYO CBOj ne'lar H Ha 
HajMJIaI)e Mop<f>oreHeTCKe npouece y OBOj OOnaCTH. 
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GEOLOGY OF THE SHEET NIS 

THIS SHEET HAS BEEN MAPPED AND EXPLANATORY TEXT PREPARED BY THE STAFF OF 
INSTITUTE FOR GEOLOGICAL AND GEOPHYSICAL RESEARCH AND LMGK OF THE FACULTY 
OF MINING AND GEOLOGY, BEOGRAD. 

The area covered by the Nili sheet is situated in the south of Serbia and the whole area belongs to the Serbian
-Macedon ian mass. The terrain consists mainly of metamorphic schists, volcanic rocks and Neogene sediments. 
A deep break separates metamorphic schists into the Lower complex (to the west of the break) and the Upper 
complex (to the east of the break). 
The Lower complex represents the "core" of the Serbian-Macedon ian mass and it consists of metamorphic 
schists, mostly of sedimentary origin (amphibolite facies). Three series can be recognized: 
I. fine-grained gneisses and quartzite 
2. the Vidovac succession with marbles 
3. the Upper succession with marbles. 
The dominant structural feature in this region is the litni Potok anticline as a continuation of the Oran anti
clinorium. It is of regular and unilateral shape, cut into two blocks. To the east of this anticline there are the 
Bucinac and the Zlata syncline and further on the Pasjaca anticline. The axis of all these folds is submerged 
to SSE. 
The Upper metamorphic complex is separated by a deep fault and it consists of sedimentary volcanogenic de
positions, metamorphosed up to the facies of green schists. Tectonically, within this complex, three regions 
can be set apart: the Dobra Glava anticline, the Selicevica anticline and the Babicka Gora anticline. 
The lower complex was folded in one of the Baikal orogeny phases ("the pre-Vlasina" phase-Reefean - Cam
brian) and the Upper complex in "the VIas ina phase" (Upper Cambrian). 
Absolute age measurements of the granitoid of the Lower complex show that this intrusion occurred 450 million 
years age. According to scarce paleontological data it is supposed that some of the limestones are Paleozoic. 
The younger Paleozoic is represented by pegmatites. Tertiary volcanites are interbedded in Lower and Middle 
Miocene sediments and they are represented by tuffs, breccias, andesites and dacites. 
On the transition between the Paleogene and the Neogene, intensive faulting of the Serbo-Macedonian mass 
took place resulting in a range of grabens connected with the Morava depression. It was in this depression that 
the Neogene sediments were deposited in the two complexes: the Lower (Lower and Middle Miocene) and 
the Upper (Upper Miocene and Pliocene). The latter is characterised by volcanic activity and is distinguished 
from the Lower one by its paleo-climatic and paleo-geographical features and by facial composition. 

LEGEND OF MAPPING UNITS 

Holocene 

Translated by: 
S. E. Gojkovic 

]. Alluvium. - 2. Alluvium, facies of oxbow lace. - 3. Alluvium from old river flows. - 4. Deluvium. _ 
5. Proluvium. 

Pleistocene 
6. Lowest river terace. - 7. Middle river terace. - 8. Highest river terace. - 9. Older proluvial-deluvial 
depositions. - 10. Older proluvium. 
Tertiary 
11. Pliocene. - 12. Neogene crust of wethering. - 13. Upper Miocene and Lower Pliocene clastics. -
14. Sandstones and conglomerates. - IS. Marls. - 16. Clays and sandstones. - 17. Shales, mar.ls and 
bituminous schists of th,e Lower Miocene. - 18. Hypersthene andesites. - 19. Amphibole andesites hydro
termally altered. - 20. Amphibole andesites. - 21. Tuffs and breccias. - 22. Breccias and tuffs. 
Paleozoic 
23. Marbly limestones. - 24. Pegmatites. - 25. Aplites. - 26. Granitoids of Dusanovo. - 27. Ortho
gneisses (phacolith of Zlata). 

Upper (Vlasina) complex 
28. Albite gneisses. - 29. Albite-chlorite-sericite schists. - 30. Quartzites. - 31. Leucogneisses. - 32. 
Leptinolites. - 33. Albite-amphibole-epidote schists. - 34. Albite-chlorite-epidote schists. 

Lower metamorphic complex 
35. Leptinolites. - 36. Micaceous ,rocks of Jabucevo. - 37. Finegrained gneisses. - 38. Leucogneisses. 
- 39. Migmatites: augen (a), banded (b), amygdaloidal (c), augen-amygdaloidal Cd). - 40. Amphibole-gneisses 
of BuCinac. - 41. Amphibolites and amphibole schists. - 42. Agmatites of Golemi Dub. - 43. Tremolite 
schists. - 44. Marbles. - 45. Quartzites. 

Mineral concentrations 
46. Magnetite. - 47. Garnet. - 48. Staurolite. - 49. Kyanite. - 50. Silimanite. 
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LEGEND OF STANDARD MAP DENOTATIONS 

1. Normal boundary: observed and covered or approximately located. - 2. Gradual lithologic transition: 
observed and covered or approximately located. - 3. Boundary of unclear character. - 4. Erosion or tectonic
-erosion boundary: observed and covered or approximately located. - 5. Boundary of intrusive magmatic 
body and effusive volcanic body. - 6. Dip elements of bed; horizontal bed. - 7. Dip elements of foliation, 
single and statistical. - 8. Horizontal foliation; vertical foliation. - 9. Dip elements of lineation; horizon
tal lineation. - 10. Dip elements of foliation and lineation. - 11. Dip elements of cleavage. - 12. Fault 
without designation of character: observed; covered or approximately located; supposed. - 13. Relative 
downthrow block; relative movement of fault sides, horizontal type. - 14. Fault zone. - 15. Mylonite. -
16. Axis of upright or oblique anticline. - 17. Axis of upright or oblique syncline. - 18. Axis of overturned 
or plunging anticline. - 19. Plunge of fold axis. - 20. Dip elements of small-scale (m-Dm) fold axis. -
21. Frechwater macrofauna. - 22. Frechwater microfauna. - 23. Macroflora. - 24. Microflora. - 25. 
Larger qUarries. - 26. Larger clay pits. - 27. Larger gravel pits. - 28. Metal occurrences (Fe-iron).-
29. Nonmetal occurrences (mm-mica, bn-bentonite, q-quartz-sand). - 30. Coal outcrop (Ul-lignite). - 31. 
Shallow bore-holes. - 32. Underground working, abandoned. - 33. Larger landslides. - 34. Thermal spa. 
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rEOJlOrHJI JlHCT A HUm 

KAPTY CHlfMAJm If lIOHCHMTEJIbHbIA TEKCT HAlIMCAJIM COTPY.D:HMKIf MHCTlfTYTA 
lIO rEOJIOrlfqECKMM M rEO<l>M3MQECKMM MCCJIE,IlOBAHlfHM M JIMrK rOPHO-rEOJIO
rMQECKOrO <l>AKYJIbTETA, EEJIrPALJ:. 

TeppHTOpHJI JIHCTa HHm 38HHMaeT 1O>KH)'1O 'IaCTb Cep6HH H ~eJIHKOM JIe>KHT B Cep6cKO-M8I<eAOHCKoM MaCCHBe. 
Ee B OCHOBHOM COCTaBJIJllOT KpHCTaJIJIH'IeCKHe CJIaH~bl, nepeKpblTble BYJlI<aHH'IeCKHMH H OC8AO'IHblMH Heo
reHOBLIMH nOpOAaMH. 

KpHCTaJIJIH'IeCKHe CJI~bl pa3AeJIeHbl rJIy6HHHLIM Pa3JIOMOM Ha HH>KHHH (3anaAHblii) KOMnJIeKC H Ha BepXHHit 
(BOCTO'lHLlii) • 

HH>KHHit KOMnJIeKC npeACTaBJIJleT co60it "Il~" Cep6cKO-M8I<eAOH:CKOrO MaCCHBa. Ero COCTaBJIHlOT KPHCTaJI
JIH'leCKHe CJI~LI npeHMYllJeCTBeHHO QC8AO'IHoro npOHCXO>KAeHHJI (aM<pH60JIHToBaH <pa~). MMelOTcJI TpH 
cepHH: cepHH TOHKo3epHHCTLlx rneitcoB H KBap~HTOB, "BHAOBa~aH" cepHH C MpaMopOM H BepXHHH cepHJI 
6e3 MPaMOpa. 
B 3TOH 06JIacrn BblAaeTCH aHTHl<JlHHaJIb )l(HTHH IIoTOK, HBJIH~aHCII npOAOJI>KeHHeM aHTHl<JlHHOPHH 0paHa. 
pa3AeJIeHHaH Pa3JIOMOM Ha ABa 6JIOKa. K BOCTOKY OT Hee pacnOJIO>KeHbl aHTHI<JlHHaJIH EY'lHHa~ H 3JIaTa, a 
3a HHMH H aHTHI<JlHHaJIb lIacbH'IH. OCH ynOMJIHYTbIX Cl<JlaA'laTbIX CTpyKTyP norpY>KaJOTCH K lOr-lOroBOCTOKY. 
BepXHHii: MeTaMOP<PH'IeCKHii KOMnJIeKC COCTaBJIeH BYJlI<aHOreHHO-OC8AOtlHbIMH nopOAaMH H3MeHeHHblMH AO 
<P~HH 3eJIeHbIX CJI~eB. B ero TeKTOHH'IeCKOe cTpoeHHe BXO;:vrr aHTHK.'lHHaJIH rop ,Il06pa rJIaBa, CeJIHqe
B~a H Ea6H'lKa ropa. 
HH>KHHii KOMnJIeKC nOTepneJI MeT8MOP<P03 B OAHOH H3 6aiiKaJICKHX oporeHHblX <pa3 (AOBJIaCHHCKaH <pa3a -
pH<Peo-KeM6pHit). TOrAa 1<81< BepXHHii: MeT8Mop<pH30BaH BO BJIaCHHCKOH <pa3e (n03AHHii KeM6pHii). 

A6cOJIlOTHbIH B03paCT rpaHHTOHAOB HH>KHerO KOMnJIeKCa HC'IHCJIHeTCJI 4S0 MHJJJI. JIeT. 
M3BeCTHHKH 6e3 HCKonaeMblX OTHeCeHbIK naJIe030lO. BepXHHH naJIe030H OTJIH'IaeTCJI npHCYCTBHeM nerMaTHTOB. 
Tpern'IRble BYJlI<aHH'IeCKHe nopoAbl nepeCJIaHBalOTCH C HH>KHeMHO~eHoBbIMH OTJIO>KeHHHMH H npeACTaBJIeHbI 
H3JIHHHHHMH aH:Ae3HTOB H A~TOB H HX Ty<paMH H 6peK'lHJlMH. 
Ha rpaHH~e Me>KAY naJIeOreHOM H HeoreHOM npOH30InJIO HHTeHCHBHoe pa3JIaMbIBaH;le Cep6cKO-MaKe,nOHcKoro 
MaCCHBa, COnpOBO>K,naeMoe 06paaoBaHHeM pH,na rpa6eHOB, npnypO'leHHblX K MopaSCKOH ,nenpeCCHH. B 3THX 
rpa6eHax OCa>K,naJOTCJI HeoreHOBble OTJIO>KeHHH, KOTopble no,npa3,neJIHlOTCJI Ha ,nBa KOMnJIeKCa - HH>KHHii 
(HH>KHHH H Cpe,llH:HH MHo~eH) H BepXHHH (BepXHHH MHo~eH H nJIHO~eH). HH>KHHii KOMnJIeKC OTJIH'IaeTCJI OT 
BepxHero KaK no B03pacry H no co,nep>KaHHlO BYJlI<aHH'IeCKHX nopo,n, TaK H no ero naJIeOI<JlHMarn'leCKHM. 
DaJIeoreorpa<pH'IeCKHM H <P~HaJIbHbIM npH3H8I<aM. 

lIpeBo,n: A. ,IlaHHJJOBa 

JIErEH,IlA KAPTlfPOBAHHbIX E.D:lfHMI.( 

rOJlO"eB 
1. AmnoBHii. - 2. AmnoBHH, CTapH'IHaH <p~H. - 3. AJIJllOBHii, PycJIOBoii. - 4. .D:eJllOBHii. -
5. lIPOJIlOBHH. 

lIn:eAcro"eB 
6. HH>KHHH pe'lHaH Teppaca. - 7. Cpe,nHHH pe'lHaH Teppaca. - 8. BepXHHH pe'IHaH Teppaca. - 9. PaHHHe 
npOJIlOBHaJIbHO-,neJIlOBHaJIbHble OTJIO>KeHHH. - 10. PaHHHe npOJIlOBHaJIbHble OTJIO>KeHHH. 

TpeTII__ cBcreMa 
11. lIJIHo~eH. - 12. Kopa BblBeTpHBaHHH HeoreHoBoro B03paCTa. - 13. 06JIOMO'lHbie nopo,nbl BepXHero 
MHo~eHa H HH>KHerO nJIeHCTO~eHa. - 14. lIec'IaHHKH H KOHrJIOMepaTbI. - IS. MepreJIH. - 16. rJIHHbI 
H neC'IaHHKH. - 17. rJIHHHCTble CJIaH~l, MeprellH H 6HTyMHH03Hbie CJIaH~bl HH>KHerO MHo~eHa. - 18. rH
nepCTeHoBblH aa.ne3HT. - 19. ra.npoTepMaJIbH,) H3M~HeHHblH aM<pH60JIOBblH aH,ne3HT. - 20. AM<pH60JIOBblii 
aH:Ae3HT. - 21. Ty<pbl H 6peK'IHH. - 22. EpeK'IHH H Ty<pbl. 

DlUIe030A 
23. MPaMOpHbie H3BeCTHHKH. - 24. lIerMaTHTbI. - 2S. AnJIHTbI. - 26. rpaHHTOHAbl .D:ymaHOBo.-
27. OpTorneiicbl (<paKOJIHT 3JIaTbl). 

BeplUDdt (BlIac_cKBA> KOMDlIeKC 
28. AnwHT-rneiicbl. - 29. AJIb6HT-XJIOpHT-Cep~HTOBble CJlaH~bl. - 30. KBap~TbI. - 31. JIeYKorneHcbl. 
- 32. JIenTHHOJlHTbI. - 33. AJIwHT-aM<pH60JI-3nHAOToBble CJIaH~I. - 34. AJIWHT-XJIOpHT-3nH,nOToBble 
CJIaH~l. 

a.-..a MeTaMop4)_ec:KBA KOMDlIeKC 
3S. JIeDTHHOJIHTbI. - 36. CnJO,IlHHble nopo,nbl H6Y'IeBa. - 37. MeJIK03epHHCTLIe rneiicbl. - 38. JIeYKo
meiiCbl. - 39. MHrMaTHTbl: O'iKOBble (a); nOJlOC'IaTble (b); aMHr,llaJIOHAHble (c); O'IKOBO-aMHr,naJIOHAHble 
(d). - 40. AM<pH60JIOBbdt rueiic EY'lHH~a. - 41. AM<pH60JlHTbI H aM<pH60JloBble CJIaH~bl. - 42. ArMaTHTbl 
rOJIeMOro ,Ily6a. - 43. TpeMOJIHTOBble CJI~bl. - 44. MPaM0pbl. - 4S. KBap~HTbl. 

MBBeplUIbBble KOB"eBTP~B 
46. MarnernT. - 47. rpaHaT. - 48. CTaBPOJlHT. - 49. JlHCTeH. - so. CHJJJIHMaHHT. 
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JIErEH,UA CTAHnAPTHhIX OE03HAt.IEHHH 

I. HOpMlIJIbHaR rpaHlilla: YCTaHOBJICHHaR II 3aKpblTaR ItJIU npIIOJIU3UTCJIbHO OnpC.[lCJICHHalJ. - 2. ITOCTC

nCHHhlii JlIITOJIOrlltlCCKllii ncpCXO.[l: YCTaHOBJICHHhlii II 3aKphlThlii llJIll npll6JIll3llTCJlbHO onpC.[lCJlCHHhlH. -

3. rpaHlIlla HCBhlRCHCHHoro xapaKTcpa. - 4. 3p03110HHaR IIJlII TCKTOHlllJCCKO-3p03UOHHalJ rpaHlllla: YCTaHoB

JlCHHalJ II 3aKphlTaR IIJl1I npll6Jlll311TCJlbHO onp~.[lCJlCHHalJ. - 5. rpaHlllla lIHTPY3HBHoro MarMaTHlJCCKOrO TCJla 

II 3CPCPY311BHoro BYJlKaHIITa. - 6. 3JlCMCHThl na.[lCHlIlJ CJlOR; ropH30HTIIJIbHhlii CJloii. - 7. 3JlCMCHThl na

.nCHIIR cpOJlllallllll: O):lIlHO'IHan II CTaTIICTIt'leCKan Q>OJIltallHR. - 8. rOpH30HTaJIbHan II BepTHl<aJIbHaR Q>OJIlla

LtIlR. - 9. 3JlCMCHThl na.[lCHIIR JlIlHeal\lIl1; ropll30HTaJIbHan JIHHcal.\HR. - to. 3JICMCHThl na,[lClIllR Q>OJllla

llllllll JIIIHCallllll. - II. 3JICMCHThl na.[lCHIIR HJIIIBama. - 12. C6poc 6C3 oo03HatlcHHR xapaHTcpa: YCTaHOBJlCH

HhIH, 3aKpblThlii IIJlII npll6Jl11311TCJIbHO onpC.[lCJICHHblii H npc.[lnOJIaraCMblii. - 13. OTHOCI:TCJlbHO onY~l.\CH
HhlH 6JlOK; OTHOCIITCJlhHOC ,[IBllmCHIlC KPblJIhCB copoca ropU30HTlIJIbHOf"O T1ma. - 14. Pa3pblBHalJ 30Ha. -

15. MIIJlOHIIT. - 16. OCb npRMoii IlJIII HaKJlOHHOii aHTIlKJlHHaJlIl. - 17. OCb nplJMoii IlJIIl Hal<JIOHHOii CIIHI<JlH

HIIJIII. - 18. OCb onpOKIIHYTf'ii IDm Jlcmatlcii aHTlII{JlIIHIIJIU. - 19. ITOf"pymcHllc OCII CKJla,[ll<lI. - 20. 3Jlc

MCHThI na.[lCHlllJ OCII MCJIKIIX CKJla,[lOK Cm-Dm). - 21. ITpccHOBO,[lHalJ MaKp0Q>aYHa. - 22. ITpccHOBO,[lHalJ 

llUlKpocpaYHa. - 23. MaKpocpJlOpa. - 24. MIIKpocpJIOpa. - 25. BamHciiume KalIICHOJIOMHH. - 26. Kapbep 

rJIIlHb!. - 27. Kapbcp me6HR. - 28. ITpOlJBJIeHlllJ MCTaJlJIOll (Fc-mCJlC30). - 29. ITpoRBJleHllR HCMCTIIJIJlOB 

(mm-CJIIO,[Ia; bn-6eHToHIlT; q-KBapl.\CBblii nccoK). - 30. BhlXO,[lbl yr.'IR (Ul-mlf"HIIT). - 3t. Hef"Jly60Kllc 

CKBa>KIIHbl. - 32. rOpHblC pa60Tbl, 3a6porncHHble. - 33. KpynHblc OnOJl3Hll. - 34. TepMlIJIhHblH 

RCTOlJHRK. 

48 


