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OpHTHHajIHH HayIHH pa/(

IHAJIE030JCKH KOHOfIOHTH HCTOHHE CPBHJE,
jyrOCJIABHJA

VIII. AjJIOXTOHH CHJiypCKH, fleBOHCKH H flOH0 Kap60HCKH KpeHHjaHH Y
najie030jcKOM <j)JiHiny hctohhc Cp6nje

of

BpaiiHClJiaBa KpcTHha*, MnjiaHa Cyjjapa**
h JLy6HHKe M acjiapeBHh

y paliy cy npHKa3aHH kohoaohth H3 3Jioxtohhx Kpc'ni>aKa y a 0H.0Kap60HCKOM (juiHiirv hctomhc
Cp6Hjc. y 11 jioKajiHTCTa iia”“cno je npeKO 100 cTpaTHrpa(jickn b3>kiihx Bpcra H3 27 CTaHnap;jHHX
KOHOfIOHTCKHX 30Ha ropiher cHliypa, ;(OHjer, cpc;iiber h ropiiicr ;(CBOiia h flOH.er Kap6oHa. ripHMapno
MecTO cc;jHMeHTanHje obhx KpcmhaKa Kpehe ce 03 no3pylija ;iy6oKc yn;iaTeMc, npeKO iiajiHiie ;io
njiHTKor inejKjja. Haj>ieiiihe cy CTBapaHH Ha 060fly nJiaTtfopMe rjie ce KOHiieHTpHine Kap6oHaTHH necak
h TepnreHa KOMnoHeHTa onaKJie cy o<nipcjiH KpemfaaHH rpaBHTauHoiiHM Te'icii.HMa (TcgeifaeM apo6Hiie
h o;ipoiiHMaj TpaHcnopTOBaHH y ichctckh n0TnyHO pa3JiH'iHTy cpe;(Hiiy - 6e3Kap6oHaTHH alieBpHTCKO-
-rjiHHOBHTH Myjt, 03HOCHO y pejiaTHBHO ;iy60K0BO;;nc cc;;hmcehte. y (Jjjihhihom 6aceHy HCTO'rae Cpénje
flo cajia je peKOHcrpyHcaHO BHirie najjHHa o;i KojHX cy jibc BeoMa MapKaHTHe H to: HCTOHHa - On
TynH>KHHHe, npeKO TpecH6a6e, MnpanoBna h llaje>Ka jio floH>e HeBJbe h jjajhe npeMa jyroHcroKy;
3ana;jHa - ojj Eabe kojj napahHHa, npeKO JlecKOBHKa, MHJtKOBi;a, Mhiiikc EaH,e, J3 najjHiia Pyja jjo
Jry6oKor J],0jia koji MypeHa y 3anajiHoj EyrapcKoj.

K.f.VHHt peia: KOHOJJOHTH, (j)IIHITI, allOXTOHH Kpe'llhaHH, OJIHCTOCTpOMe, ;jen 03HHH()HC CpejlHHe, roprbH
cHJiyp, j"eBOH, jjoiiH Kap6oH, Hcro'iHa Cpénja.

MopcKH nalie030HK y hcto'ihoj Cp6njH (opjjoBH'iKe, cHJiypcKe, jjeBoiicKe h
HOH.oKap6oiicKe crapocTH) iipejiCTaBJheii je KliacTH'iniiM cejiHMeirriiMa 'inja je
CTpararpacJ)Hja 3acnoBaHa Ha M3Kpoc})ayiiH (tphjio6hth, 6paxnoiiojiH, rpam'OJiH
th), MaKpoc{)JiopH (KonHene 6njbKe) h MHKpocl)ayHH (kohojjoiith, najiHiioMopcJ)e).
Y obhm KliacTH'IHHM cejiiiMeiiTHMa ciiopajjH'iiio ce jaBJbajy h Kap6oHaTHa Tejia
pa3Jiii'iHTHx j*HMeii3Hja nnja cy 6HOCTpaTHrpa4)CKa iipo~*naBaiia MaKpo h MHKpo-

Peny6jiHiiKH cjjoHji 3a reojiouiKa HCTpa>KHBaH>a, PoBHitcKa 12,11050 Eeorpaji-22, n. g). 41.
HHCTHTYT 3a pernoHajiHy reojiornjy h najieOHTOJiOrHjy PyjjapcKo-reojiouiKor (})aKyjiTeTa,
yHHBej)3HTeTay lieorpajiv, KaMCHH'iKa 6, Eeorpajr
CTpyMmKa 96,11000 Eeorpan.



Cji. 1. CKHua reorpa(})CKor nono>Kaja noKajiHTeTa ajiOXTOHHX Kpe'in.aKa ca ropH>ocHJiypcKHM, hchoh-
ckhm HROHO0Kap60HCKHM KOHOfIOHTHMa y najie030jcKOM <j)jiHUiy hcto'ihc CpSnje.
1. Komo6pa;jcKa peKa, 2. lapBanHna, 3 TynH*HHi;a (Bylije), 4. PTait., 5. MnpaiioFian h
6. JlecKOBHK; 7. MH'hKOBan, 8, HmuKa Ban.a, 9. BeJiaBa, 10. CyBanjiaHHHa, 11. ~oiba HeBJba.
IHpat)HpaHO (Ta'iKHi(@Ma) cy osHa'iene o6jiacTH pacnpocrpaiteita MopcKor najie030HKa y
HCTAVH] CpSHjH.

Fig.l. Loealities of allochthonous limestones with Upper Silurian, Devonian and Lower Carboniferous
conodonts in Paleozoic flysch of eastem Serbia.
1. The KoSobrdska Reka, 2. Garvanica, 3. TupiZznica (Bucje), 4. Rtanj, 5. Miranovac and
6. Leskovik, 7. Miljkovac, 8. NiSka Banja, 9. Belava, 10. Suva Planina, 11. Donja Nevlja.
Dotted areas denote the extent of marine Paleozoic in eastem Serbia.



Ha 0CHOBy Koje je H3i?pmeHo pauiHJiaH.aBaH>e Kap6onaTHHX Tejia y najie030HKYy
HCTOHHe CpGnje Ha TBopeBHHe ropiter CHJiypa, ~oifcer, cpeflH>er h ropiter fleBOHa
h ~oiber Kap6oHa. [Ipn TOMe Tpe6a HaraacHTH fla cy naBejjeira 6iiocTpaTH-
ipacJicKa npoviaBan.a najieo30jcKHX ce/(HMenara tokom H3pa/(e Ochobiic reo-
jioniKe KapTe C<I>PJ (1960-1980) yrjiaBHOM HMalJia 3a hhji> paiii’iJiaii>aBan>e obhx
j(o Talia Hepaiii‘iJiaii>eiiHX TBopeBHHa, npn hcmv HHje Beha na*H>a nocBehHBaHa
reojioiHKHM oflHocnMa iiojejuiHHX c})opManHja, naKe'ra, HJiaiioBa, Kao iih ojiiiocv
KJiacTHTa h Kap6oHaTHHX TelJia htji. Pe3yjiTaT obhx iipoyliaBan>a je nojaBa HH3a
pajiona pa3HHX ayTopa o CTpaTHrpa([)Hjn CHJiypa hjih jienona, H3jiBajan>e hckhx
CTaiijiapj(HHX cHJiypcKHX rpanTOJIHTCKHX 30Ha (nnp. hsmcljv rapiiaiinne h ‘lyKe
nofl Pth>om - 1leTKOBHh, 1956; BecejiHHOBHhh, 1964; BeceJiHHOBHh n
Kpcnih, 1966; MnxajjioBHh, 1967, 1974), hjih paj(OBa o CTpaTHrpad4)Hjh ii
(t)aynn "opToi;epacKHX KpenitaKa"™ CyBe njiaiiHiie (BeceJiIHHOBHh, 1959, 1962,
1964, 1972, 1975; Spasov i Veselinovié, 1962; Kriz i Veselinovié, 1975;
Stevanovi¢ i Veselinovi¢, 1978), a Krsti¢ i Paji¢ (1972) h Krsti¢ (1984) na
0CHOBYy KOHOj(OHaTa /(OKasaJiH cy iipncycrBO hckhx CTaHjiapjjHHx kohoj/oiitckhx
30Ha y KpemfcaiiHMa H3 BHine JiOKanHTeTa (MnjbKOBaH, MnpaHOBaH h llajesc,
rapBaHima, Jlcckobhk, TyiiH*HHi;a). Obom cnncKy rpe6a j(ojaTH h paj(OBe Ka-
jiennha h najnh (1973), IlaBJioBHha h KocTHh-Illoj;ropcKe (1973), Vu-
jisi¢a i dr. (1980) y KojHMa je j(aT j(onpHHoc CTpaTHrpa”™Hjn jjeBOHa hjih ~oiter
Kap6oHa na 6a3H 4)ochjihoi' MaTepnjajia ((J)opaMiiiiHcJ)epa, Kopajia, KonojjoHaTa h
j~p.) jtobnjeHor H3 KpeHH.aKa y pa3JiH'iIHTHM jioKaJiHTeTHMa.

/l,pyra c[a3a nsvnaBaiha najieo30jcKHx ccjjHMenaTa y HCTOHitoj Cp6njH
o6aiui>ena je Kpo3 TeMaTCKO iipov'iaisaihe ycMepeHO Ha jteiiiH({)poBaH>e reHeTCKHX
KapaKTepncTHKa ce/iiiMCiiaTa (llpojeKaT A2 TCMaTCKe reojiouiKe KapTC CPJ
1:50.000 “riajieo30jcKH cejiHMeiiTH hctohhc Cp6nje"). OBa H3y>iaiian>a, Koja je
(J)HHaHCHpao Peny6jiHHKH (})oh/( 3a reojiouiKa ncirpa>KHBaii.a Cp6nje, noKa3ajia cy
jia ce/iiiMCHTC MopcKor najie030HKa y HCTO'iioj Cp6njH ’iiine KJiacTHTH reneTCKH
BeOMa pa3HOBpCHH: nJIHTKOMOpPCKH CHJIHHHKJiaCTHTH (opjIGBHHIIjVM), J[y6)OKOMOp-
ckh niKpnji.HH (ropH>H op;ioBHHHjyM, CHJiyp oj/ rpaHTOJiiiTCKe 30He Akidograptus
acuminatus j;o 30He Pristiograptus transgradiens h jteo jton>er jteBOiia - 30He Mono-
graptus uniformis h M. hercynicus), iipc(3)JimiiHH cej(HMeiiTii (j(eo j(OH>er j(eBOHa,
cpej(H>H h j(OH>a nojioBHiia ropiter j(eBona) h (J)jihiiihh cej(HMei(TH (mjo”~h ropn>H
j(eBOH h j(oh>h Kap6oH). Ha caMe 4)jiHuiiie ceKBeiu;e npHMeibeH je Moj(eji cy6Ma-
Phhckhx Jiene3a (Mutti and Ricchi Luchi, 1972; Walker and Mutti, 1973).
fleTaJban oiihc (})anHja h acou,Hjai(nja (jjannja (aconnjamija 6aceHCKe paBimu,e,
cnojbHe, cpej(H>e h yHyTpaiuu>e Jiene3e, j(ejioM h j(ou>e iiaj(HHe) nadieo3ojcKor
4)jmuia y HCTOHHoj Cp6njH j(ajiH cy M aslarevié¢ i Krsti¢ (1987a), a j(ou>e naj(HHe
h yHyTpaum>e Jiene3e ca 0jiHCTOCTpoMaMa M aslarevi¢ i Krsti¢ (1987b). Ulto
ce, naK, caMHX ojmcTocTpoMa thhc, noKa3ajio ce j(a cy rpatjene oj( HHTpa6aceH-
reHe3e, MarpnKca h nopMajuiHX cej(HMenaTa, h j(a 06h'iho y cbom cacTaBy HMajy h
pa3HOBpcHe Kpc'iibaKe. Jaj(a je ca cHrypHoiuhy VTBpbeno j(a HajBehH j(eo
ropH>ocHJiypcKHX, j(eBOHCKHX h j(OH0Kap60HCKHX Kpciii.aKa onHcaHHX y paj(o-



BHVE nanpcji noMeHyTHX ayxopa nnje ayTOXTOH Beh ajioxTOH h “a npejjcTaBJba
KJiacTe, 0JiIHCTOJiHTe hjih oJiHCTonjiaKe y OKBHpy 0jiHCTOCTpoMa jioihOKapfioncKe
CTapOCTH.

npe/iMCT oBora pajja, a n,nxoBe aconnjanHje 06jaBHJIH cy Kpcrah h Cvjiap iiojj
sajej"HHHKHM Ha3HBOM '‘riajieo30jcKH koho/iohth HCTO’ine Cpfinje, JyrocjiaBHja,
I-VII" (KpcTHh h Cyflap, 1990b, 1991, 1992, 1993, 1994). llpHKa3 Ha’eHHX
KoiiojionaTa y naBcjiennM pajjoiiHMa Kpcraha h Cyjjapa no JiOKajiHTeTHMa h
cTapocTH jjar je Ha TaGejiaMa 1-3, jjok cy koiiojiohtckc 30He Koje cy vy iiojejjHHHM
jioKajiHOCTHMa hcto’ihc Cp6nje yTBpt)eiie Ha 0CHOBy thx kohoj?ohtckhx aconnja-
u;Hja hjih paHHjnx npoy‘iaBaH»a HHTiipaHe y jiajhCM TeKCTy.

llajcTapnjH Kpc'iii,anH y najie030jcKOM rjiJiHiuv hcto'iiic CpGnje najia3e ce
na CyBoj njiaHHHH (Pe6pHHa, CiyjieiiH JJ0). TO ¢y no3HaTH jioKajiHTeTH "‘op'rone-
pacKHx" Kpe’iH.aKa BecejiHiioBHha, rj/e cy KOHCTaTOBaHii ropH>ocHJiypcKH koho-
CKorKaTa (KpcTHh h MacjiapeBiih, 1989;KpcTHh h Cyjrap, 1992).

JloiLojieBoiicKe kono/ohtcke aconHjaniije 0jipe”ene cy Yy okaBiipy ropiher
jjejia JIOXKOBCKOr KaTa - 30Ha delta na JlecKOBHKy (KpcTiih h Cyj~ap, 1993), h
eMCKor KaTa - 30Ha dchiscens ko/( MnpanoBna h Ilajexa (Krsti¢, 1984; Krsti¢ i
Sudar, 1990b) h Ha JlecKOBHKy (KpcTHh h Cyjjap, 1993), Kao h j~oftH jjeo 30He
gronbergina JlecKOBHKy (KpcTHh h Cyj~ap, 1993).

CpejniiiOjjeBoncKH kohojjohth noi'H'iy H3 30Ha costatus partitus h costatus co-
status ajfdjejickor KaTa ca I’'apBaHHne (KpcTHh h Cyj(ap, 1992) h 30He kocke-
lianus kockelianus H3 Bynja Ha TynH>KHHHH (Krsti¢ i dr., 1970; Krsti¢, 1984;
KpcTHh h Cyjjap, 1994), Kao h ca Pth>3 (Krsti¢ i Sudar, 1990b), a *HBeT-
ckom KaTy ojH<)Bapajy kohojjohth H3 30He varcus koji JJoilc HeBJbe (KpcTHh h
MacJiapeBHh, 1989; Krsti¢ i Sudar, 1990b).

Haj6oraTnje cy, Me"yTHM, acoijHjaijHje KonoflonaTa H3 ropiter jBOHa h to
H3 30Ha (j)paiicKor KaTa: ropiha rhenana h linguiformis Ha PTH»y (KpcTHh h Cy-
jjap, 1994 -jioilh jjeo 30He linguiformis) h Ha JlecKOBHKy (KpcTHh h Cy”~ap,
1993 - uelia 30Ha linguiformis), a 33thm h H3 cjiejiehnx 30iia cjaMencKor KaTa: cre-
pida Ha PTH>y (KpcTHh h Cyj(ap, 1993), Kao h H3 30Ha ropiha crepida, ropiba
rhomboidea h j(oiba marginifera, ropiba postera h expansa, ropita expansa, ropiba
expansa h Jioiha praesulcata h ropiba praesulcata koji Fopibe Ciyjienc na CyBoj
njiaHHHH (KpcTHh h Cyj;ap,1991).

J, 0 HOKap60HXKH koiio/iohth TypHecKor KaTa H3 30lla sulcata h duplicata,
sandbergi h /ton.a crenulata oflpereHH cy koji Vopibe CryjjeHe na CyBoj njiaHHHH
(KpcTHh h Cyjjap, 1991), jiok aconnjannje H3 30Ha sandbergi h jioiba crenulata
HOTH'iy ca JlecKOBHKa, a H3 30Ha sandbergi, jjoiba crenulata h isosticha-roph>a crenu-
lata HaheHe cy koj? MnjbKOBHa (KpcTHh h Cyjjap, 1993). Y Kouio6pncKoj penn
(=n0TOK AispaMan) y ceBepHOM ;iejiy hcto'ihc Cp6Hje, 6jiH3y JlynaBa, je nopeji
KonojtonaTa H3 30Ha sulcata h duplicata TypHecKor KaTa o/ipeljena h HajMJia™a
KOHOfIOHTCKa aconnjannja jio cajja naljeiia y naJie030HKy hcto'ihc Cpé6nje Koja
o/iroBapa 30HaMa ropiba typicus h noiba anchoralis-iatus jlon>er j/ejia BH3ejcKor



KaTa (KpcTah h Cyflap, 1993).

Cbh kohojjohth H3 Hanpea HaBejjeHHX 30Ha ropH.er CHJiypa, ~eBOHa h j~oiber
Kap6oiia ITOTHIV H3 Kpe'llLa'IKHX KJiaCTa H OJIHCTOJIHTa OCHM KOHOfIOHaTa H3 30He
typicus j~oiber jjejia BH3ejcKor KaTa ca BejiaBe (Krsti¢, 1984; KpcTHh h Ma-
cjiapeBHh, 1989; Krsti¢ i Sudar, 1990b) Kojn cy 3ajej(HO ca 0CTpaKOfl[HMa,
KpHHOHfIHMa, ocTai*HMa exHiiojiepMaTa h rnporoHHTHMa xapo4)HTHHX ajirn
TpaHcnopTOBaHH y cjioj KOMnaKTHor necKOBHTor MHKpHTa Kojn ‘ihiih HopMajian
HJian cejiHMeiiTiie ceKBeHii,e jjHCTajinor c}3JiHUia.

Ha Ta6ejiaMa cy nopej? KOHOflOHaTa H3 paj®*oBa KpcTHha h Cyj*apa
(1990b-1994) npHKa3aHe h kohojioiictkc aconnjannje H3 30Ha delta h pesavis
ropiber jjejia JIOXKOBCKOr KaTa j~oiber jjeBOHa JioKajiHTeTa Pe6pHHa nh CTyfleHH
Ao Ha CyBoj iuiaiiHHH. llaBejieiiHM Kpe'iibaHHMa je na 0CHOBy hctc kohojjohtckc
3ajej(HHHe oj® CTpane Spasova i Veselinoviéa (1962) oj*pehena ropibocHJiypcKa
(ropibH jiyj?jioii) cTapocT, jjok cy peBH3Hjy h>hxobc cTpararpacJjcKe iipHiiajjnocTH
H3BpniHJiH Ziegler (1971), oahocho KpcTHh h Cyjjap (1990a). TaKof)e cy ijh-
THpailH H KOIIOJJOHTH KOjH Cy lia”eilH KOfl MHIJhKOBHa H Ha OCHOByY Kojnx cy J"eTCp-
MHHHcaHe 30He flOH>er jjeBOHa - pesavis (Krsti¢, 1984) n ropiber fleBOHa - A.
triangularisu marginifera (Krsti¢ i Paji¢, 1972; Krsti¢, 1984).

* * *

Y jioii,GKap6oHCKHM cejiHMcnTHMa HCTOHHe Cp6nje j(o cajja je peKOHCTpyH-
caHO BHiue najiHiia 0jj Kojnx cy jjBe BeoMa MapKaHrae: HCTO'ina, Koja ce Moace
nparara oji TynH*iiHi~e, npeKO Tpecn6a6e, MHpaHOBIi;a h llaje>Ka jjo /lon>e HeB-
jbe h jjajLe y npailny jyroHCTOKa (y 3anajiHy ByrapcKy); sanajina, oji Ba6e kojj
napahHHa, npeKO JlecKOBHKa, MHJbKOBija, HnuiKe 6aite, jyro3anaflHHX naj*HHa
Pyja (rpajiHiiiTe hcto'iiio oji Kajme) j(o /ly6oKor /l,0jia koji MypeHa y 3anajinoj
BvrapcKoj.

Cej"HMeHTe obhx najiHiia npej~cTaBJbajy ochm cj)HHO3piiHX -iyp6)HjjHIra h xeMH-
nejiauiKHX cej(HMenara h ojiHCTOCTpoMe y KojHMa ce nopejj Kpe'iiba'iKHX Hajia3e
KJiaCTH H QJIHCTOJIHTH KBapiJHHX neH I'iapa OpjlOBHHHjVMa, CHJiypCKH rpacjTHTH'IHH
h rpanTOJIHTCKH niKpiuhHH (PapBaiiHiiia), jihjihth, 6jiokobh H3 cjjjiHma, rpaiiHTO-
HflHe CTCHe h jip. 3a nac je noce6HO Ba*iio o6jamibeibe npHMapnor MecTa Tajio-
*eiba KpegH>aKa ¢ 063HpoM jja je Ha 0CHOBy ibHXO0BOr 4)ocHJiHor caflp*aja pa3pa-
"HBaHa CTparHrpac})Hja CTapnjer najie030HKa hcto'ihc Cpénje h HSBJia'ieim, ochm
crpararpad)CKHx, h 3aKJby'inn o nocTojaiby cHHxpoHHX pa3JiHHHrax cj)ai®nja, o
MiirpanHjn c{)annja ojj ceBepa npeMa jyry hta- Hajia3aK npHMepaKa koiiojiohtckoi’
pojja Siphonodella y Kpeniba'iKHM KJiacraMa Ha JlecKOBHKy (KpcTHh, 1981) h Ha
CyBoj HliaHHHH (KpcTHh h MacJiapeBHh, 1989) yKa3ao je jjajejjaH jjeo cJ)JiHuia
oj(roBapa jioilcm Kap6oHy (TypHecKOM KaTy), ajiH je tck Halia3aK KOH0jjoOHaTa H3
30He typicus (Krsti¢, 1984, crp. 13; KpcTHh h MacjiapeBHh, 1989) y jejjHOM
oji cJiojeBa jiHCTajmor cfuiHiiia Ha HJiaHHHH BejiaBH noKa3ao jja je najBehn jjeo
nalieo3ojcKor c})Jimna y iiCTO'inoj CpénjH jj0ib0Kap60HCKe (TypHecKe h BH3ejcKe)
CTapocra. Tajja je nocTalio jacno jja je NOTPe6no H3BpniHra peBH3Hjy najieo3onKa
HCTO'ine Cpénje jep nocTojn BejiHKa pasjiHKa H3Mel)y nocTojaiba "c”aiiHjc opTO-



HcpacKnx KpciithaKa" y najie030HKyY nc'ro'iiic CpGHje hjih ayTOXOTHHX rpanTO-
jihtckhx iiiKpiuijana cpefliber h ropH>er CHJiypa ca rpanTOjiHTHMa 30Ha testis, nassa
h nilssoni-scanicus Ha rapBannnn h obhx ccjiHMeiia'ra Kao OJIHCTOJiHTa y jjoiho-
KapB60HCKOM <t>jimiiy.

nocTaBJba ce JiorHHHO nHTaite: r/te cy npHMapiio CTBapaHH KpembaijH?

CeflIHMeHTOJiouiKa iipoy‘iaBan>a h nalieoeKOJiouiKe KapaKTcpncTHKe KpeT-
H.aKa pa3JiHHHmre CTapocTH noKa3ajiH cy cy KpenibaijH ropiber CHJiypa h ~oiber
j(cBoOiia y cj)jiHiily CyBe njiaHHHe h rapBainine (wackestone, packestone h py;iHmrn)
flenoHOBaHH na hjihtkom niejic})y 6jiH3y o6ajie, jjeJioM h vy iiiejiciDHHM JiaryHaMa y
Be3H ca oTBopeHHM MopeM, ojjaKJie cy HanJiaBJbeHH nejiauikKH opraHH3MH. Pet)e cy
cTBapaHH y 3o0hh jaiie cHeprnje (6HOKJiacTH'[Hii grainstone h packestone Ha | apiia-
hhhh). /(oiboj~eBoiicKH (j)Hno3piiii ccjjHMeH'i'H ca nojtyjiaMa po>KHana koji Mnpa-
HOBi"a h llaje*a 06pa30BaHH cy Ha hjihtkom iuejic})y, y nJiHhaitHMa rjte je Bojja
cjiabo ajiKajiHa h rjje cy 6hjih nOBOJbHH ycjiOBH 3a paHojiHjareneTCKy chjihc})h-
Kai(Hjy KpenibaKa h CTBapaibe po>KHaija h ayTHreHor KBapija.

KjiacTH ajcj)ejicKHx peKpHcrajiHcajiHX KpcnbaKa Ha 1 yiiH>KHHHH (cjiaéo j(o-
jiomhth'iiih wackestone ca JiaMHHaMa MeTajieBpojiHTa) CTBapaHH CYy Ha yHy-
(*HBeTCKH KaT) Kpc'iibanH H3 JI,0H,e HeBJbe TalioaceHH cy y MHpHoj bojih hcholj
6a3e Tajiaca Ha cnojbnoM iueji(})y.

FopibOfleBOHCKH ((j)aMdicKH) Kpe'iii,anH ca CyBe nnaHHHe (Fopiba Ciyjiena)

(KpeHibaHKH mudstone, JianopoBHTH mudstone h wackestone) ca nejiamKOM (J)aynoM
jjenoHOBaHH cy y MHpHiijoj ;iy6jboj bojui (jty6oKa yiijiaTeMa, Mocjia 'iak h 6aceH,
no Wilsonu, 1975). HajBehn /jeo KpenibaKa, MehyTHM, 06pa30Ban je y ycJioBHMa
BHCOKe eiicprHje Ha o6ojty uicji(})a (necKkOBHTH 6noKJiacTH'iHH grainstone, neKOBH-
th ooHfIHH 6HOKJiacTHHHH grainstone, kphhohjjckh oohjihh grainstone) ifle je ofl-
crpaibeH Myjb h MaTcpnjaji vcjiejt cnasciiHX njiHMaTCKHX KpeTaiba /;06po 3ao-
6jbaBaH h copTHpaH. Y cjihhhhm ycjioBHMa Hem 10 iUDKe eHeprnje 06pa30BaHH cy
HeKH necKOBHTH 6)HOKJiacTH'niH packestone. Mhkphth h kphiioh/ickh mhkphth
(cjia6o /jojiomhth'ihh) HacTajiH cy y pasjiH'iHTiiM cjia6o 3aiuTHheHHM /tejioBHMa
iugjicha, a rpy603pHH necKOBHTH 6HOKJiacTH'niH packestone ca H()//yjiaMa po>KHana
y iumhanHMa mejic}a, r/(e cy 6hjih noroflim ycjioBH 3a pano/pijareneTCKV chjih-
(PHKannjy Kpe'in.akKa. Mel)yTHM, rpy6o3pHii HecopTHpami necKOBHTH 6ho-
KJiacTHHHH JiHTOKJiacTH'iiiH packestone, HCKall ca MemaHHM /(cbohckhm h /joibo-
Kap6oHCKHM  KOIQIOHTHVR H TpaHCnhopTOBaHOM  1IJIHTKOBO/IIOM  c})ayiioM npe//-
CTaBJba ce/tHMeirre na/tmie na Kojoj je /toiiuio //o iipeTajio>KaBaiba ropibo//e-
bohckhx Kpe'iiraKa y ce//HMeiiTe TypHecKe CTapocTii.
necKOBHTH 6noKJiacTH'iIHH ooh//hh grainstone h necKOBHTH 6HOKJiacTHHHH packe-
stone /(o grainstone) 06pa30BaHH cy Ha iijihntkom mejic})y OTBopeHe nnpKyjianHje,
iiaj'ieinhc y 30HHbhcokc eneprHje Ha 060/iy mejic})a, a /icjiom h Ha na/uiim ncrio//
o6o//a mejic})a. Ohho3phh Kpe'm.anii ca neJiamKOM c})ayHOM //eiionoBaiiH cy Ha
na/tHiin npeMa 6aceHy.

Cbh nanpe// omicaHH Kpe'iii.anii cy rpaBH'rannoiiHM Te'ien.iiMa TpaHcnop-



TOBaHH H Tajio>KCHH y cacBHM /ipyi aTiHjoj cpeflHH, y 6e3Kap60HaTHOM tjihho-
bhto-aJieBpHTCKOM MyjLy. Ohh yrjiaBHOM "iiuie cacTaBHH jjeo 0j iHCTOCTpoMa Koje
cy TeneibHMa flpo6HHe (Lowe, 1982) flenoHOBaHe Ha floitoj najjHHH hjih 6a3H
rejiHiie. llojaBa ojiHCTonjiaKa Ha 3ana/(iioj najiHHH (MiuhKOBaii) yKa3yje na
Moryhe iiocTojan.e h ropn>e najiinie. OjracTonjiaKe cy, mia“ie, HacTajie ycjieji
ojipoiia H3a3B3HHX TeKTOIICKHM nOKpeTHMa na HeCTaé HIIHOj ligjIHIIH.

llaj(Hiie ca ojincTocTpoMaMa TeKTOiicKii Cy o0j*ce'iene oji noBJiaTHHX, a
najimia TymDKffima-,n,oiba HeBJba h 0jj hojihiickhx cejiiiMeiiaTa. H>hxob njiHTKO-
KpajbymTH, HaBlJiaKe) jianac HHje OTKpHBeH, TaKO jia npHMapHO MecTO jienosnnnje
gJ!OXTOHHX KpeMibaKa HHje n03HaTO.
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Brojevi u zagradi oznacavaju lokalitete na skici istocne Srbije

(Numbers in brackets indicate localities on the sketch of Eastern Serbia):

1 - KoSobrdska reka, 2 - Garvanica, 3 - TupiZnica (Bucje), 4 - Rtanj,

5 - Miranovac i Pajez, 6 - Leskovik, 7 - Miljkovac, 8 - NiSka banja, 9 - Belava,
10 - Suva planina, 11 - Donja Nevlja.

Polygnathoides emarginatus
Polygnattioides siluricus
"Spathognathodus" primus
Ozarkodina confluans

Ozarkodina eosteinhornensis
Ozarkodina excavata excavata (Pa, Pb, Sb, Sc)
Ancyrodelloides trigonicus
Ancyrodeloides transistans
"Spathognathodus" asymmetricus
"Spathognathodus" wunni

Belodella resima

Belodella triangularis

Ozarkodina remscheidensis repetitor
Panderodus unicostatus
Polygnathus dehiscens

Icriodus sigmoidalis

Pandorinellina steinhornensis miae
Latericriodus beckmanni

Icriodus bilatericrescens

Icriodus huddlei celtibericus
Ozarkodina prolata

Polygnathus nothoperbonus
Polygnathus costatus partitus
Polygnathus costatus patulus
Polygnathus serotinus

Icriodus comiger

Polygnathus costatus costatus
Polygnathus linguiformis linguiformis
Polygnathus linguiformis bultyncki
Polygnathus angusticostatus
Polygnathus angustipennatus
Polygnathus eiflius

Polygnathus trigonicus

Polygnathus robusticostatus

Pol.n sp.A (Pol. praeangustipennatus)
Polygnathus pseudofoliatus
Tortodus kockelianus kockelianus
Tortodus kockelianus australis
Bryantodus stratfordensis

Icriodus introlevatus

Polygnathus linguiformis (y)

Polygnathus varcus Tahpla 1
Polygnathus xylus xylus
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Brojevi u zagradi oznacavaju lokalitete na skici isto€ne Srbije

(Numbers in brackets indicate localities on the sketch of Eastern Serbia):

1 - KoSobrdska reka, 2 - Garvanica, 3 - TupiZnica (Bucje), 4 - Rtanj,

5 - Miranovac i Pajez, 6 - Leskovik, 7 - Miljkovac, 8 - NiSka banja, 9 - Belava,
10 - Suva planina, 11 - Donja Nevlja.

Ancyrodella nodosa

Icriodus altematus altematus
Icriodus comutus

Polygnathus foliata

Palmatolepis ederi

Polygnathus decorosus

Icriodus symmetricus

Palmatolepis gigas

Palmatolepis subrecta

Icriodus altematus helmsi
Palmatolepis crepida

Palmatolepis minuta loba
Palmatolepis quadrantinodosalobata
Palmatolepis subperlobata subperlobata
Pelekysgnathus inclinatus
Polygnathus brevilaminus
Palmatolepis triangularis
Palmatolepis minuta minuta
Palmatolepis minuta elegantula
Palmatolepis minuta wolskae
Palmatolepis protorhomboidea
Bispathodus stabHis

Palmatolepis glabra pectinata
Palmatolepis gracilis gracilis
Palmatolepis schleizia

Palmatolepis glabra distorta
Palmatolepis perlobata perlobata
Polygnathus bicavata

Polygnathus glaber glaber
Palmatolepis rugosa ampla
Palmatolepis perlobata schindewolfi
Polygnathus obliquicostatus
Polygnathus communis communis
Polygnathus marginvolutus
Palmatolepis gracilis sigmoidalis
Polygnathus znepolensis
Pseudopolygnathus marburgensis trigonicus
Palmatolepis gracilis goniodymeniae
Polygnathus vogesi
Pseudopolygnathus brevipennatus

Bispathodus costatus
Branmehla suprema
Palmatolepis gracilis expansa

Tabela 2.
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Brojevi u zagradi oznacavaju lokalitete na skici istone Srhije:

1- KoSobrodska reka, 2 - Garvanica, 3 - TupiZnica (Bucje), 4 - Rtanj,

5 - Miranovac i Pajez, 6 - Leskovik, 7 - Miljkovac, 8 - NiSka banja, 9 - Belava,
10 - Suva planina, 11 - Donja Nevlja.

Protognathodus meischneri
Protognathodus kockeli
Bispathodus spinulicostatus
Bispathodus ultimus
Branmehla inomata
Siphonodella sulcata
Pseudopolygnathus primus
Polygnathus purus puois
Pseudopolygnathus triangulus triangulus
Siphonodella duplicata
Siphonodella lobata
Siphonodella quadruplicata
Polygnathus inomatus
Siphonodella obsoleta
Siphonodella crenulata
Gnathodus typicus
Paragnathodus commutatus
Polygnathus bischoffi
Protognathodus cordiofomiis
Polygnathus communis carinus
Polygnathus inomatus rostratus
Polygnathus longiposticus
Pseudopolygnathus marginatus
Mehlina strigosa

Tabela 3.
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PALEOZOIC CONODONTS OF EASTERN SERBIA, YUGOSLAVIA
VI1I1. Allochthonous Silurian, Devonian and Lower Carboniferous Limestones
in the Paleozoic Flysch of Eastem Serbia

by
Branislav Krsti¢ , Milan Sudar and Ljubinka Maslarevic

Conodonts from allochthonous liraestones in Lower Carboniferous flysch of eastem Serbia are
considered in this paper. More than a hundred species. ail of stratigraphic importance, form 27 standard
conodont zones of the Upper Silurian, Lower, Middle und Upper Devonian, and Lower Carboniferous,
were found in eleven localities. Primary sedimentation area of the limestones varied from deep undathem
trough slope to shallow shelf. Limestones were mainly deposited on a platform edge, wheie carbonate
sand and terrigene component accumulated and wherefrom indurated limestone was transported by gra-
vity flows (debris flow and slumps) into a genetically different environment - noncarbonate silt-clay
mud, or into relatively deep-water sediments. Several shelf slopes have been reconstructed, in flysch
basin of eastem Serbia, two of which are notabie: eastem siope, from TupiZnica, to Tresibaba, Mirano-
vac and Pajez, to Donja Nevlja and farther eastward; and westem slope, from Baba near Paracin, to
Leskovik, Miljkovac, NiSka Banja, SW Ruj Mt. slopes, to Duboki Dol at Muren, westem Bulgaria.

Key words: conodonts, flysch, allochthonous limestones, olisitostrome depositional evnironment, Upper
Silurian, Devonian, Lower Carboniferous, eastem Serbia.

The marine Paleozoic (Ordovician, Silurian, Devonian, and Lower Carboniferous)
of eastem Serbia is represented by clastic sediments stratigraphically based on macro
fauna (trilobites, brachiopods, graptolites), macroflora (land plants), and microfauna
(conodonts, palynomorphs). The sediments include sporadic occurrences of varisized
carbonate bodies containing macro- and micro- fauna which were used, conodonts in
particular, to give relative ages in their stratigraphy within the Paleozoic of eastem
Serbia, viz.: Upper Silurian, Lower, Middle and Upper Devonian, and Lower Carbo-
niferous. Note that the mentioned biostratigraphical study of Paleozoic sediments for

Republic Fund for Geological Research, Rovinjska 12, 11050 Belgrade-22, P. O. Box 41.
University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and
Paleontology, Kamenicka 6, 11000 Belgrade.
Strumicka 96, 11000 Belgrade.



the Base Geologic Map of Yugoslavia (1960-1980) was chiefly aimed at the identifi-
cation of these undated formations, rather neglecting the geologic relationships of the
formations, groups of strata, members, or the relationship betvveen clastics and car-
bonate bodies, etc. The study resulted in many published papers in different author-
ships on Silurian or Devonian stratigraphy, separation of certain standard Silurian
graptolitic zones (e.g. betvveen Garvanica and Cuka overlooked by Rtanj Mt., in
Petkovi¢, 1956; Veselinovi¢, 1964; Veselinovi¢c and Krsti¢, 1966; Mi-
hajlovié¢, 1967, 1974), or works on stratigraphy and fauna of "orthoceras lime-
stones" of Suva Planina (Veselinovié, 1959, 1962, 1964, 1972, 1975; Spasov
and Veselinovi¢, 1962; Kriz and Veselinovi¢, 1975; Stevanovi¢ and Veseli-
novié¢, 1978), and Krsti¢ and Paji¢ (1972) and Krsti¢ (1984) used conodonts to
substantiate the presence of some standard conodont zones in limestones in a number
of localities (Miljkovac, Miranovac and Pajez, Garvanica, Leskovik, TupiZnica). To
the above, the works should be added by Kaleni¢ and Paji¢ (1973), Pavlovic
and Kosti¢c-Podgorska (1973), Vujisi¢ et al. (1980) as contributions to the
study of Devonian or Lower Carboniferous stratigraphy based on fossil materials
(foraminifers, corals, conodonts, etc.) from limestones in various localities.

The following stage in the study of Paleozoic sediments of eastem Serbia was
focused on unifolding their genetic characters (Project A2 of thematic geologic map of
Yugoslavia, 1:50.000, "Paleozoic Sediments of Eastern Serbia", financed from the Re-
public Fund for Geological Research). The study has shown that sediments of marine
Paleozoic of eastem Serbia consisted of genetically highly diverse clastics: shallow
marine siliciclastics (Ordovician), deep marine schists (Upper Ordovician, Silurian
from the graptolitic Akidograptus acuminatus Zone to the Pristiograptus transgrediens
Zone, and a part of Lower Devonian Monograptus uniformis and M. hercynicus
Zones), preflysch sediments (part of Upper Devonian, Middle, and lower half of Up-
per Devonian), and flysch sediments (upper Upper Devonian and Lower Carbonife-
rous). The model applied to the flysch sequences was that of submarine fans (Mutti
and Ricci Luchi, 1972; Walker and Mutti, 1973). A detailed description of fa-
cies and associations of facies (association of basinal plain, outer, middle and inner
fans, pardy also lower slope) of Paleozoic flysch in eastem Serbia was given by
Maslarevi¢ and Krstié¢ (1987a), and that of lower slope and inner fan with olisos-
tromes by Maslarevi¢ and Krsti¢ (1987b). As to the olistostromes, they are
built-up of intrabasinal and extrabasinal clasts and olistoliths, different in age, compo-
sition and derivation, matrix, and natural sediments, usually including varied lime-
stones. It was ascertained, that a larger part of Upper Silurian, Devonian and Lower
Carboniferous limestones, described in the works of the above mentioned authors, was
not autochthonous, but composed of clasts, olistoliths or olistoplaques in Lower Car-
boniferous olistostromes.

Most of the conodonts considered here are from these allochthonous limestones.
The associations of the found conodonts are published under a common name "Pa-
leozoic Conodonts of Eastem Serbia, Yugoslavia, IH-VII" (Krsti¢ and Sudar,
1990b, 1991, 1992, 1993, 1994), and are summarized by locality and age in Tables
1-3, whereas conodont zones, determined in some localities of eastem Serbia using



these associations or earlier studies, will be given in this paper.

The oldest limestones in Paleozoic flysch of eastern Serbia are located on Suva
Planina (Rebrina, Studeni Do). These are the known localities of "orthoceras lime-
stones" after M. Veselinovi¢, in which Upper Silurian conodonts from the siluricus
Zone of the middle Ludlovian and eosteinhomensis Zone of the Pridolian were found
(Krsti¢ and Maslarevic¢, 1989; Krsti¢ and Sudar, 1992).

Lower Devonian conodont associations are determined with - in upper Loch-
kovian - deita Zone on Leskovik (Krsti¢ and Sudar, 1993), and Emsian - dehi-
scens Zone at Miranovac and Pajez (Krsti¢, 1984; Krsti¢ and Sudar, 1990b) and
on Leskovik (Krsti¢ and Sudar, 1993), and lower part of gronbergi Zone on
Leskovik (Krsti¢ and Sudar, 1993).

Middle Devonian conodonts are from the Eifelian costatus partitus Zone and co-
status costatus Zone on Garvanica (Krsti¢ and Sudar, 1992) and kockelianus
kockelianus Zone at BuCje on Tupiznica (Krsti¢ et al.,, 1970; Krsti¢, 1984;
Krsti¢ and Sudar, 1994), and Rtanj (Krsti¢ and Sudar, 1990b), and Givetian
conodonts are from varcus Zone at Donja Nevlja (Krsti¢ and Maslarevié, 1989;
Krsti¢ and Sudar, 1990b).

The richest, however, are conodont associations from Upper Devonian rocks, viz.
from Frasnian zones: upper rhenana and linguiformis on Rtanj Mt. (Krsti¢ and Su-
dar, 1994 - lower part of linguifonnis Zone) and on Leskovik (Krsti¢ and Sudar,
1993 - entire linguiformis Zone), and from the following, Famennian zones: crepida
on Rtanj (Krsti¢ and Sudar, 1990b), lower crepida and lower marginifera at
Miljkovac (Krsti¢ and Sudar, 1993), and upper crepida, lower rhomboidea and
lower marginifera, upper postera and expansa, upper expansa, upper expansa and
lower praesulcata, and upper praesuicata at Gomja Studena on suva Planina (Krsti¢
and Sudar, 1991).

Lower Carboniferous conodonts from Toumaisian sulcata and duplicata, sand-
bergi and lower crenulata Zones are identified at Gomja Studena on Suva Planina
(Krsti¢ and Sudar, 1991), whilst associations from sandbergi and lower crenulata
Zones are from Leskovik, and those from sandbergi, lower crenulata and isosti-
cAa-upper crenulata Zones were found at Miljkovac (Krsti¢ and Sudar, 1993).
From the KoSobrdska Reka (=Avramac stream) in the north of eastem Serbia, near
the Danube, in addition to conodonts from sulcata and duplicata Zones, the youngest
conodont association from Toumaisian rocks found to date in the Paleozoic of eastem
Serbia was determined as corresponding to upper typicus and lower anchoralis-latus
Zones of the lower Visean (Krsti¢ and Sudar, 1993).

All conodonts from the mentioned zones of the Upper Silurian, Devoniananc
Lower Carboniferous were found in limestone clasts or olistoliths, with the exception
of conodonts from Lower Visean typicus Zone of Belava (Krsti¢, 1984; Krstié
and Maslarevi¢, 1989; Krsti¢ and Sudar, 1990b) which were transported to-
gether with ostracods, crinoids, remains of echinoderms and gyrogonites of charo-
phyte alga into a bed of compact sandy micrite, a natural member of the distal sedi-
mentary flysch sequence.

In addition to conodonts from Krsti¢ and Sudar (1990b-1994), the tables



give conodont associations from the upper Lochkovian, Lower Devonian, delta and
pesavis Zones of Rebrina and Studeni Do on Suva Planina. The mentioned limestones
are dated as Upper Silurian (upper Ludlovian) on the conodont associations used by
Spasov and Veselinovié¢ (1962), and their stratigraphic definition revised by
Ziegler (1971), and Krsti¢ and Sudar (1990a). Also listed in tables are conodonts
found at Miljkovac, used in the identification of Lower Devonian pesavis Zone
(Krsti¢, 1984) and Upper Devonian A. triangularis and marginifera Zone (Krsti¢
and Paji¢, 1972; Krsti¢, 1984).

A nubmer of slopes have been reconstructed in Lower Carboniferous sediments
of eastem Serbia, two of which are quite notable: eastem, traceable from TupiZnica to
Tresibaba, Miranovac and PajeZ, to Donja Nevlja and farther southeastward (into
westem Bulgaria); westem, from Baba at Paracin, to Leskovik, Miljkovac, NisSka
Banja, southwestem Ruj slopes (GradiSte east of Kalna) to Duboki Do near Muren in
westem Bulgaria.

Sediments of these two slopes consist of finegrained turbidites and hemipelagic
sediments and olistostromes which include limestone clasts and Ordovician quartzy
sandstone clasts and olistoliths, Silurian graphitic and graptolitic schists (Garvanica),
lydite, blocks from flysch, granitoid rocks, etc. An exception of the primary site of
limestone deposition is particularly important for us, because their fossil content was
used in stratigrarphic considerations of the lower Paleozoic of eastem Serbia and in-
ferences made, in addition to stratigraphic, on the presence of different synchronous
facies, on facies migration from the north to the south, and the like. Specimens of the
conodont genus Siphonodella, found in limestone clasts on Leskovik (Krsti¢, 1981)
and Suva Planina (Krsti¢ and Maslarevic¢, 1989), indicated that a part of flysch
corresponded to Lower Carboniferous (Toumaisian stage), but only conodonts from
typieus Zone (Krsti¢, 1984, p. 13; Krsti¢ and Maslarevié, 1989) in one of distal
flysch beds on Belava Mt. proved that the bulk of Paleozoic flysch in eastem Serbia
was Lower Carboniferous (Toumaisian of Visean) in age. It was realized then, that
the Paleozoic of eastem Serbia should be revised for the great incongruity between
the "orthoceras limestone facies” or autochthonous graptolitic schists of the Middle
and Upper Silurian with graptolites of the testis, nassa, and nilssoni-scanicus Zones
on Garvanica and this sediments as olistoliths in Lower Carboniferous flysch.

A reasonable question is: Where the limestones were primarily formed?

Sedimentology and paleoecological features of limestones have indicatecd the
deposition of Upper Silurian and Upper Devonian limestones (wackestone, packstone
and rudite) in Suva Planina and Garvanica flysch near-shore on a shallow shelf,
partly in shelf lagoons communicating with the open sea, wherefrom pclagic orga-
nisms were carried in. Less often, the limestones (bioclastic grainstone and packstone
on Garvanica) were formed in a higher-energy zone. Lower Devonian sediments with
chert nodules at Miranovac and Pajez formed on a shallow shelf, in shoals with low
alkaline water and conditions suitable for an early diagenetic silification of limestones



and formation of chert and authigenic quartz.

Clasts of Eifelian recrystalized limestones (low dolomitised wackestone with me-
tasiltstone laminae) on TupiZnica formed on an inner shelf and in shelf lagoons with
open circulation, and somewhat younger (Givetian) limestones of Donja Nevlja depo-
sited in calm water below the wave-base on the outer shelf.

Upper Devonian (Famennian) limestones of Suva Planina (Gomja Studena) are
very diverse in microfacies and genetic origin: finegrained limestones (calcareous
mudstone, marly mudstone and wackestone) with pelagic fauna were deposited in
calm deep water (deep undathem, or even basin plain, according to Wilson, 1975).
The largest part of limestones (sandy bioclastic grainstone, sandy ooid bioclastic
grainstone, crinoid ooid grainstone), however formed under high-energy conditions
on shelf margin where is removed mud and material, agitated by strong tidal move-
ments, got rounded and sorted. Under similar conditions of slightly lower energy,
formed some sandy bioclastic packstone. Micrite and crinoid micrite (low dolomitic)
formed in different poorly protected shelf areas, and coarse-grained sandy bioclastic
packstone with chert nodules in shelf shoals, where conditions were favourable for an
early diagenetic limestone silification. However, coarse unsorted sandy bioclastic litho-
clastic packstone, sometimes with mixed Devonian and Lower Carboniferous cono-
donts and transported shallow-water fauna, is representative of sediments on slopes
where Upper Devonian limestone was resedimented into Toumaisian deposits.

Finally, Visean limestones in the KoSobrdska Reka (sandy mdite, sandy bioclas-
tic ooid grainstone and sandy bioclastic packstone to grainstone) formed on a shallow
shelf with open circulation, dominantly in high-energy area on shelf margin, and
partly on the slope under shelf margin. Finegrained limestones with pelagic fauna
were deposited on the upper shelf slope.

All the above described limestones wvere transported by gravity flows and depo-
sited in an entirely different environment, noncarbonate clay-silt mud. These rocks
prevail in olistostromes which were deposited by debris flow (Lowe, 1982) on the
lower slope or at base of slope. The occurrence of olistoplaques on the westem slope
(Miljkovac) suggests the likely presence of an upper slope. Generally, olistoplagues
are formed from slumps caused by tectonic movements on unstable slopes.

Slopes with olistostromes are cut off, in tectonic events, from the overlying, and
Tupiznica-Donja Nevlja also from underlying, sediments. Their shallow-water por-
tions in eastem Serbia, controlled by Alpine tectonics (transcurrent faults, nappes,
overthrusts), have not been uncovered to indicate the places of the allochthonous
limestone primary deposition.
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