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Y OK 562.4/.5:551.782.21(497.11) OpurnHanHn Hay4yHun pag,

MOHTCKA ®/IOPA N3 KOCTO/IAUKOT YT /bEHOI BACEHA
(CPBUJA)

04
hopha Muxajnosuha* n 3opuuye Jlazapesuh*

Y [MVHOBUTUM CefMMEHTUMA MOB/AaTe APYror Yr/beHOr cnoja Ha noBpLUMHCKOM Kony Finpukosal, (Koe-
TONAYKN PYAHUK yI/ba) NpoHaheHn cy 6pojHM ocTaum bubaka. AnconyTHo npeosnahyjy npumepuyn O0lyplo8(To-
Kn3 europaens n Alnus cecroprae/ba fok cy u3y3eTHO peTku npumepun Paaus kraevaelll, Parrolla pnsiina,
ByMnenophyuT CllelolT v PTaxTus unuen. OpurnHanHa 6usbHa 3ajefHuLA Hacesbasana je BnaxHa, any-
BMjanHa npuobasncka ctaHuwTa. MOHOTOHe 3ajeHuLEe CIMYHOI KapakTepa no3HaTe Ccy U3 BULLE nokanuTeTa 'y
MaHoHcKoM GaceHy. OBaj BereTaLMoHW TUM NO NPBM NYT je peructpoBaH y Cpbuju. OH omoryhyje fa ce 60/be
carnefa csa pasHOBPCHOCT rOPHOMOHTCKe BereTalmje Koja je mocTojana Ha HalluvmM NpocTopuMa.

KrbyuHc peun: Makpodiopa, cneunduryHa 3ajegHunua, roptbmi NoHT, KocTonaukn pyaHvK yrisa, Cpouja.
YBO/,

P IopUCTUYKN OCTaLM KOju ce Onucyjy y OBOM pafy MoTUYy ca MOBPLUMHCKOr Kora
hupukosay, koju npunaga Koctonaykom (unu Koctonavyko-KOBUHCKOM) Yyr/beHOM 6a-
ceHy. KocTonauku 6aceH je ypasbeH oko 60 KT MCW o beorpaga. ¥ r/boHocHe Hacnare
ofroBapajy ropwem noHTy (ropwu noptagep) (5leyanoylc, 1990).

MN3y3eTHO 6pojHM ocTauu 6u/baka, NpeTcTaB/beHn YrnaBHOM OTUCLMMA NUCTOBA aH-
rmocrnepmmu, U NUCTacTUM rpaHyMuama u wuwapkama vyetuHapa (CHyprorohmny), CKoH-
LLeHTPUCaHN Cy Y JeAHOM C/I0jy CBET/NI0-CUMBE U OKEP-XYTe rnHe febbmHe og 20-30 cT.
OBaj Cnoj ce MOXe AyX eTa)ke Koma npatuTy BULIE CTOTWHA MeTapa. [NUMHOBUTK ceau-
MEHTW Hanase ce y MoBnaTu APYror yribeHor cnoja.

POCNIIHA DN1OPA

Y cnojy nnacTuyHe rnuHe (Koja rnocse cyllerwa nako nyua no c/f0jHUM nospLIMHama
M YMPABHO Ha HbUX) KOHLEHTpUCaH je 6e36poj 6ubHUX ocTaTaka. CTeneH HUXOBE 0uvy-
BAHOCTM je BP/0 fobap 360r yera ce Ha OTUCLMMA MOTY YOUUTU (PUHU LeTasbU apXUTEK-
Type namuHe (06of, HepsaTypa). MOBO/LHY YCIOBU MUCKOMaBawa AOUPUHENN Cy fa Ce Y

*NHCTUTYT 3a permoHanHy reonorujy 1 naneoHTonornjy Pyaapcko-reonowkor gakynreta YHuBepsure-
Ta y beorpaay, Kamerunuka 6,11 000 Beorpag



KOMeKLUMjN Hafy Yy LefIMHN 04YyBaHW, KPYMHU NPUMEpPLY NUCTOBA. Y TnMHama ca piopom
Hafase ce 1 BPOjHM OCTaUM CUTHUX LWIKO/baka ProsoclacT carhoT/bra, ProxocJacna kp. u
Orejxxena nunnna (getepmunHaumnje Cnob6ogaHa KHexeswuha). MehyTtum, HacynpoT
OrpoMHOM 6pojy [06pO O4vyBaHWX MprMMepaka TaKCOHOMCKM cacTaB je M3Y3eTHO MOHO-
TOH. [lyXXMM TEpeHCKUM pajoM CBakako 6u ce [oW0 A0 KOJeKUMje of BULLE XWibaja
npumepka ann camo of fse spcte - Clyp(oXKrohu8 europaewt n Alnw cectopjaeloHa. bpoj
nprvMepaka Apyrux BpcTa y Halwoj Konekuuju Huje Behu of gsa. YKYMNHO je feTepMUHU-
CaHo LWecCT BpCTa:

Clyp(oH(TohuH europaew (Bron§warl) 1Jn8er

Pa@w$ kramvelll Kyacek & \YaKher

Parrolll pTtWna (E(Hn88hanken) 8Lur

AlnuH cccrop/ac/o/la (En jn88hanken) Ber”er

ByWnenophyMurn (LWae/bHuT (Al. Bramn) Knohloch & Kyacek

PraxTw un%en (OamcHn 1n OaucHn & 6rroxxj) Knohloch & Kyacek

®PMHO3PHU [NTIMHOBUTU CEAUMEHTU KOjU YKa3yjy Ha MMUPHY CeaMMeEHTaLnjy, OrpoMaH 6poj
[06p0 04yBaHMX GUBHUX hocuna, Kao M M3y3eTHO MOHOTOHM TaKCOHOMCKM cacTaB ywuja je
MoCTOjaHOCT MPOBEPeHa Ha Lyrom npotny eTaxe NOBPLUMHCKOT Kona yKasyjy Ha cnefehe:

- OpuKTOLEeHO3a Yy BEIMKOj MepU OAC/MKaBa cacTaB TaoLEeHO3e;

- TathoueHO3a je XMNayTOXTOHOI KapakTepa;

- OpurnHanHa 6urbHa 3ajefHuua je 6una cneynduyHOr, jefJHONMYHOr cacTasa. YnHune
Cy je ABe M3pasuTo AomuHaHTHe Bpcte: Clyp(oH(rohuH europaewt n Alnw cecropJac-lolfa, Lok
aKLecopHUM enemMeHTMMA 3ajefHuLe OAroBapajy npeocrtase YyeTupu LeTepMUHUCcCaHe BpCTe
(Papw rawelll. PartdBpTWNa, ByKncnophuluT (LaeloHVT 1 PraxTiw un<:cn)\

- JefHONUYHM cacTaB GW/bHE 3ajefHULLE MOXE ce 06jaCHUTK CnelnduyHM efaiCKum
yCNoBMMa KOju Ccy Bnafanv y npocTpaHuM 1 BAaXXHUM NprUo6ancKMM paBHUYapPCKUM CTaHULL-
Tuma. IocTojatbe MOHOTOHMX acoumjaumja yrnaBHOM CAIMYHON cacTasa (Y4ecTo u ca 6pojHUM
octayuma ByClLUenophuluT (LLlaeloHAT) pernctpusaHo je y BULLE fIOKaUTeTa y NpocTopy
MaHOHCKOr GaceHa. Ha ocHOBY gocafjawmer nosHaeBawa (CT'mle8cm, 1992; Hahly &
Koyar-Hcler. 1996 u fp.) AOMWHAHTHW (nopHU enemeHTU - ClyploH(rohw europaewt u
wrpokonucHn AJdnw  cceropjacloHa v ByKncnophulMuT (LLlaelo/MT, KapakTepully BaxHa
anysujasiHa npuobancka cTaHWITa y 061acTu ca CynTPONCKOM KIMMOM, U Ae(hUHULLY Ce Kao
6ubHe BpcTe T3B. "MUrHUTCKMX" (paumja. OBakBe 3ajefHuULLEe Y NMaHOHCKOM MpoOCTopy, na u
LUMpe NocebHO KapaKTepuLly BPeMeHCKO pa3fob/be NOHT-POMaH.

MANEOHTONTIOLWKKN OHNC
®davunnja TAX001LACEAE

Clyp(o3(Tohw europaew (Bron8war() 1Jn<rer. 1850
Tab. I, cn. 1-4; Tab. I, cn. 3

1855 0lypCo3(ro&w5 enropaeva TJner —Heer, crp. 51,7a6. 19,cn. 1—6,7a6.20,cn. 1.
1996 Olyp(o3(To(Jua europaens (Bronuywar!:) TJner —Hahly & Koyar—Eper, ctp. 71, Tab. 2, cn.
2-4,6.

Bpno 6pojHe rpaHunue ca n.ycnactuM nNpubybrbeHum nuctuhuma. Jinctuhu cy naHue-
TacTu, cnupasiHo pacrniopeheHn. Ha rpaHumnuama ce noHekag Hanase HeourreheHe wnwapke.



damununja PACACEAE

Pagw krawelll Kyacek & \\’allllcr, 1991
Tab. V,cn. 1

1908 Pa™m pMoceTca Oeyler & Kinkelln —En8elharcl[ & KinkeHn, ctp. 229, 1a6. 29, cn. 7; Ta6.
30,cn 1,2

1962 Otvpa Pa8ua 3Myalica —Tralau, cTp. 149—176, Tab. 1;1a6. 2;7a6. 3.
1991 Pa”ums kramselll Bp. n. —Kyacek & \Yallher, cTp. 488,7a6. 3, cn. 1,3.

JefaH HpHMepaK acMMETPUYHOT NNCTA, jajacTor 06nmka. basa nucta je 06Ty3aTHa,
acumeTpuyHa. Bpx je akyTaH. O60f nucTa je TecTepacT ca peTKUM 3yuumma. 3ynuu ce
Hanase Ha Mefyco6HOM pacTojawy 04 57T . OuyBaHa je nete/bka gy>XuHe 3TT. Hepsa-
Typa je NpocTo KpacnegoapoMHa. Cpefullby UepB je 61aro NoBUjeH 1 0f kera ce ofgaja
10 napu cekyHaapHuUX HepaBa. CeKyH/apHU HEPBM Ce 3aBpLUaBajy y BpXoBuMa 3ybaua.

OvumeH3unje. oyxmHa =60TT

WwnpnHa =351 T

damunnja HAMAMEEIOEAE

Parroa pTlWa (EW n~khansen) 8(ur, 1867
Tab. Ill, cn. 3

1851 5(yrax pn3OmmT ELLIN§8hanben - ELLUnJJ3hamsen,crp. 19,1a6. 3, cn. 9.

1867 Parro/a pn3ina ELU n~3hansen 3p. - 81lwur, ctp. 192,7a6. 5, cn. 2.3.

1972 Partoljapnsna (ELU n~6hansen) 8lur - 2a8laNenlak, cTp. 43, Tab. 10. cn. 4-9, Ta6. 11. cn. 9-11.
Tab. 25, cn. 710, Tab. 26, cn. 1,2,1a6. 30, Tab. 50.

1980 PaTToma pn3nna (EWIn”6hamben) 8lur - 2a6laTtowak, ctp. 65,7a6. 3,cn. 5,rekct-cn. 10/2—9,

1986 Panoha prllna (ELLU ng3hanben) siur - Knohloch, ctp. 17, Ta6. 2, cn. 4, 12. Ta6. 10. cn. 2, Ta6.
15, cn. 4.

1988 "Patrona” pnuMna (ELLn86han6en) 8lur - Koyar —E/ler, cp. 29. Tab. 1. cn. 18—21.
1990 Partolpnalna (ELUn§6hanben) 8lur - 3(uchHk e( al, 1ab. 7, cn. 7,Tekct-cn. 11.1.

JefaH npumepak nucTa o6jajacTor o6nmnka. basa nmucTa HUje odyBaHa, BpPX je aKyTaH.
O6op nucTa je Ha [OH0j NONOBUHM rNajak, LOK Ce NMpu BPXY jaBrbajy peTku 3ynuun. Hep-
BaTypa je npocto KpacnegonpomHa. CekyHAapHU HepBY Ce Of CpeAuLL-er HepBa 0f4Bajajy
nog yrnom of 30°. TepumjapHU HepBW NpaBe MepneHAVKYNapHy Mpexy usmehy cekyH-
[apHUX Hepaea, a HEKU ce ofBajajy y 6nusuHmn obofa of Hepasa ApYyror peja v 3aBplua-
Bajy ce y ob6ofy nucTa.

OvmveH3nje. oyxnHa =30 TT;

wnpnHa = 18 T1T1.

damunuja BET1I/bACEAE

Alnw cecropjae/bHa (Ent~khanken) Ber”er, 1955
Tab. Il, cn. 1,2; Ta6. Ill, cn. 2, 4; Tab. V, cn. 2, 3

1851 ATtlocarpllum cectopla®ovT E((T88hanken - ELLn83han6en,crp. 15, 1ab. 2, cn. 3-4.
1867 Catpwwm ~TancYs TJn8er - 8(wur, ctp. 157—158,T1a6. 4, cn. 3.



1933 Alnu$ cl”. $pora<dvT 1Jn8er - CernjaYski, crp. 180—182,7a6. 2, cn. 2, 3; 1a6. 4, cn. 4.

1955 Alnma cecropJae/bla (ELLl neahausen) coth. noy. - BerS§er,crp. 87—88, tekct—enuka 30.

1969 Alnma cectoprae/bHa (Enjn”“khanken) Ber”er - KnoMoch, ctp. 76, Tab. 21, cn. 5; Tab. 25, cn. 1,5;
Tab6. 30, cn. 1-3,5; 1a6. 31, cn. 3,4-5; 1a6. 32, cn. 1-2,4; 1a6b. 33, cn. 1-2; 1ab. 34, cn. 4, 5;1a6b. 35, cn. 1,2,
9; Tab. 36, cn. 1;Ta6. 59, cn. 1;Tab. 70, cn. 7; Tab. 72, cn. 5.

1996 AJnum cecroplale/bla (ELL na3haneen) Ber8er - HaMy& Koyar-EAer, ctp. 72, Ta6. 3, cn. 1,

3—6; Tab. 4. cn. 2—6.

Benunku nncToBU enunTUYHO-0BaTHOT 06/1MKa. basa nucTa je 06Ty3aTHa UK Kpyx-
Ha, NOHeKaj acrnMeTpPUYHa, a Ha HeKMM MpumepuuMa n KopgaTHa. Bpx nucta je akyTtaH.
MeTes/bKa je NpaBa un cTakyje ce ka 6asu; gyradkaje 25 Tuw.

O6o4 nncTa je ABOCTPYKO HasybrbeH. BenvuuHa v 06nmk3ybaua sBapupa. Benuku nuc-
TOBW MMajy M3paxKeHWje 3ynue NpBor pefa, 4OK je Ha MawWM NUCTOBMMA pasfiuka y Befu-
YMHM Make u3paxkeHa. Bpx 3ynua u cuHyc cy akyTHU. HepBsaTypa je kpacnegogpomHa. Ce-
KYHAapHV HepBU Ce 0fBajajy 0f CpefuLUter HepBa nog yrnom og oko 50°, mehyco6Ho cy na-
panenHun. basanHu cekyHzapHu Hepeu ce, Kpehyhu 13 cpefuilmer nepsa, 61aro CUHYCHO no-
BMjajy. BouHM HepBu ce 3aBpLUaBajy Y BpXy 3ynua WM Ha HEroBoj anukaaHoj ctpaHu. Tep-
LMjapHX HEPBU Cnajajy CeKyHAapHe W'y OJHOCY Ha CpefuLUkby HepB cy nckoweHn. M3 o6og-
HUX (MapruHanHux) Hepasa Tpeher pefa Kpehy Manu HepBuM KOju Ce 3aBpLuaBajy y obogy unu
3ynumma nucta. Hepsatypa BuLIEr peja je HenpaBuHO PeTUKyNaTHa.

OvmeHsuje. gyxuHa =50-120 ww

wupuHa = 40-115 171

HanomeHa. HujegHa hocunHa BpcTa AJnw -a Ce He KapakTepulle Tako KPynHUM
nuctoBuma. LLUMpoKM NMcToBM yKasyjy HayHU(OPMHO BNaXHO CTaHWLITe. Alnw cecropJaelo-
Ha je pacTtao MpBEHCTBEHO Y rOPHOMUOLIEHCKUM MOYBAPHUM 3ajefHuLaMa LOK je J1. clucaHs3
yobuyajeHn enemeHT y TaoLeHo3zaMa hayBMjanHOr Nopekna y ropkhem MuoueHy. [o caga
HUCY no3HaTte (ocunHe Bu/bHe 3ajefHuLe Koje cagpxxe obe BpcTe. To ce objalltbaBa pasnu-
YNTUM eKONIOLIKMUM 3axXTeBuUMa oBe fBe BpcTe (Hahly & Koyar-Eper, 1996).

damunuja STEKC1/b1ACEAE

Byunenophyllwn uHael'oHWT (Al. Bramn) KnoMoch & Kyacek, 1965
Tab. Ill, cn. 1;Tab6. 1V, cn. 1

1850 OoT&eyopsjx VHaelolla TIn~er - TJn8er, crp. 44-45,1a6. 25 (46), cn. 1-3(?),4-5.

1850 OoTpaeyopuja Yoran(l/foHa TIn8er - TJn”er, cTp. 45, Tab. 26 (47), cn. 1,2.

1856 Plony MHaeloHa Al. Brawn - Heer, ctp. 68—69,108, Tab. 83, cn. 3(?), 6-8, 9(?), 10-11,12(?); Ta6. 84,
cn. 1-5.

1859 Pjcna MHae/bHa Al. Bramn - Heer, ctp. 183,1a6. 142, cn. 25;1a6. 152, cn. 14.

1859 PhaseoHCe$ oenTgensk Heer - Heer, ctp. 103,7a6. 133, cn. 6.

1933 BuCCrena agaaHlo/la (O oepper!) Meyer - CernjaYski,ctp. 183,1a6. 3, cn. 5; 1ab. 4, cn. 4.

1965 ByCCnenophyliuT C/Ueelo/iT (Al. Bramn) Knohloch & Kyacek - KnoMoch & KVacek.
cTp. 123-165, Ta6. 1, cn. 1-3; 1ab6. 2, cn. 1,2; 1a6.3, cn. 1-2; 1ab. 4, cn. 1-2; 1ab6. 8, cn. 1-4; 1ab. 9, cn. 1-2;
Tab. 10;7ab. 11, cn. 1-4; Ta6. 12, cn. 1-3.

1968 Alan8lvt wll/b/iuT (Al. Bramn) KrlloloYic - WnBuHckan, ctp. 81, Tab. 6, cn. 2-10; Tab. 18.
cn. 1;1ab. 24, cn. 4; Tab. 26, cn. 1;Tab. 27, cn. 6; Tab. 33, cn. 9; Tab 42, cn. 5;1ab. 47, cn. 1;Tab. 48, cn. 6,7;
Tab. 49, cn. 1-7; Tab. 50; Tab. 51, cn. 5.

1990 BuCCriena aeupalllofla (Coepper!) Meyer - MlhajloYlc, Tab. 7,cn. 1

1996 ByCCrenophy/iuT LMo/t (Al. Bramn) KnoMoch & Kyacek - HaMy & Koyar-Ecler,
cTp. 72,7a6. 1, cn. 1,2,4, 6;Tab. 2, cn, 1,5.



[Ba BennkKa HeMoTnyHa acuMeTpuyHa nmcra. Ha jegHoOM npuvMepky je ovyBaHa ne-
Te/bKa AyxuHe 20 nnn, wupuHe 3 rran. basa nucTa je acuMmeTpuyHa u KopgaTtHa. 0O6of je
Leo. HepBaTypa je naMHaKTUHOLPOMHA U KamnToApOMHa. M3 6a3e nucta ce oaBaja 6-8
npumapHux Hepasa. Cpegulikby HEPB je jaun of ocTanux v 6naro ce NoBuja Ka BPXY SMc-
Ta (3601 aCMMeTPMYHOCTM NncHe nammHe). CekyHapHW HepBY ce 0fBajajy 04 NpUMapHuX
1 Ha 06ofy nucTa ce NOBUjajy HaBULLE U CMajajy ca cycefiHMM HepBOM. TepuujapHa HepBa-
Typa hopmMupa nepneHanKynapHy Mpexy namely npumapHux v ceKyHaapHuUX Hepasa.

OvumeHnsuje. gyxunHa =180 - 220 rwn

wnpmHa «100-120 171

HanomeHa. ByYnenophyT AOMUHMPA Y FOpHOMNOHTCKUM (hyiopaMa MnoBe3aHuM
ca IMTHUTCKUM (haumjama, ay NpenoHTCKUM CeJMMEHTUMA Ce jaB/ba YINaBHOM Kao pefak
akuecopHu enemeHatr. KnoMoch & Kyacek (1965) cmatpajy ga je ByClUenophylvT
npunagao GnoTaHTHUM NMCTOBMMA afn je OBa MHTepnpeTayuja guckytabunHa (Hahly
& Koyar-Ecler, 1996).

®damunnja OBEACEAE

PraxwT wun8en (Caunc!t T OancHn & 51ro221) KnoMoch & Kyacek, 1976
Tab. V,cn. 4,5

1859 Payja ungen Oancln -OanmcHn & siroz21,cTp. 17,7a6.4.
1859 JuaJanuy klUrca TIndrer - Heer, cTp. 50, Ta6. 130, cn. 5-19

1968 PraxTT payuloHa (OancHn) Mjw3kaja - MnBHHckau, ctp. 90, Ta6. 4, cn. 9; Tab. 18. cn. 6; Tab. 25,
cn. 3;1ab. 27, cn. 9; Tab. 29, cn. 4; 1ab. 31, cn. 10,11; Tab. 41, cn. 3;Tab. 46, cn. 12; Tab. 51, cn. 1-3.

1976 PtaxTu$ vngen (OamcHn) coth. wn\ - Knohloch & Kyacek, crp. 63, Tab. 7, cn. 7; Ta6. 11, cn.
10; Ta6. 13, cn. 2,5; Tab. 14, cn. 13;1a6. 28, cn. 1-3,5-8; 1a6. 29, cn. 1,4,7-9; Tab6. 30, cn. 1-2. &;Tab. 31, cn.
14-15; 1a6. 33, cn. 1-3; TeKCT-cnukKa 27.

1983 PTaxww« payLiloMa (Oanchn) MjTt3kaja - LU Bapesa, cTp. 148, Tab. 38, cn. 3-4;7ab. 43, cn. 1

1987 PraxLLiuz nn%en (OancHn) Knohloch & Kyacek - ManamapeB u MeTkoBa. cTp. 143. Tab. 37,
cn. 6.

JefaH nNpumepak enunTMYHOr, 61aro acMMeTPUYHOr nncTa. basa n Bpx nucTa HUCy
ouyBaHu. O60f je TecTepacTo Ha3yb/beH. HepBaTtypa je 6poxngmapoMHa. M3 cpeguwitber
HepBa nosasn 8 10 9 60YHNX HepaBa KOju Ce Of CPeauLLHtLer HepBa OfBajajy Moj YrnoM Of
60°. Ca Bpxa noBujarwa CEKYHAApHUX HepaBa nosnase TepuujapHuU HEPBM W 3aBpLUaBajy ce
y BpxoBuMma 3ybaua. HepsaTypa BULLET pefa je HENPaBUIHO PeTUKynaTHa.

OvmeH3unje. oyxuHa=70TT

WwupnHa =30 T T

HanomeHa. Ynopehyje ce ca caBpeMeHUM UCTOUYHOa3MjcKUM BpcTama; I. Mor/bun-
cla n P. Tan/bhunea (Knohloch & Kyacek. 1976; lManamapeB & [1eTKOBa,
1987).

MOPEDBEWA CA IPYTVM ®JIOPAMA

Kao wTo je Beh HanoMeHyTO, OBaKBE MOHOTOHE 3ajefHMLE Y OCHOBW C/IMYHOT Ka-
pakTepa, HanaxeHe cy y BuLle nokanuteta. OHe cy Noce6HO YecTe Y NMOHTCKUM CefUMEH-

TumMa lMaHoHcKor 6aceHa: PymyHuja (Clyule8cu, 1992), Mahapcka (Hahly & Koyar-
-Ecler, 1996), XpBatcka (Cernjay«kj, 1933). KapakTtepuiwy ce AOMUHALWjOM Tpu BpC-
Te: (MyplonlrohuH europaewwt, Alnw cecropJaeloHa n ByKnenophulluT WMaelolMvT y3 Ma-



nobpojHe akuecopHe BpcTe. [JOMHHAHTHe BPCTe OBe 3ajefiHULE MOHeKaj Cy Yecte Uy
3HaTHO Pa3HOBPCHMjUM acoumjauujama u3 NaHoOHa W MOHTA, Kao Hanpumep y MopaBCcKoj
(KnoMoch. 1969) n Ykpajuun (MnsuHckaH, 1968).

Y ofHOCy Ha fpyre ropwonoHTUCke thnope m3 Cpbuje: LipseHun 6per kof pouke
(ManTtnh, 1956), Konybapckn pygHuum yriba - nomwe [, (Mwuxajnosuh n Jlasape-
Buh, 1996) n apyrux nokanuteta (sugu nperneg y MLlajloylc, 1990) Hawa nopa no-
Kasyje 3HavajHe pasnuke. N3y3es Clyploslrogw ewropaevH n By((nenophnllnT rilaelor-
T (camo no jegaH npumepak n3 Kony6apckmx pygHuKa M OKoanHuM Y6a - Mwunako-
Buh, 1970) gpyre Bpcte (Alnw cecropjaelola v cBu Apyrn akLecopHU efieMeHTHN) He jas-
/bajy ce y apyrum nopama u3 Cpbuje. OBakBe ouurnegHe pasnvke (koje he 6utn ge-
Ta/bHO aHanusupaHe - Muxajnosuh n Jlaszapesuh, y npunpemun) namehy npnéanxHo
NCTORO06HMX (hnopa TyMaunMo Kao MOcfneguue pasnuyuuTuX ManeoeKkoNOoWKUX YCoBa,
MoOHajBuLLe pas3nuKa Yy KapakTepy CTaHuwTa. Ha OCHOBY TapOHOMCKMX aHanu3a, Tak-
COHOMCKOT cacTaBa M eKONOLKUX 3axTeBa anmanorHuMx CaBpeMeHUX TakcoHa, (aopa ca
NOBPLUMHCKOT Kona "hupukosay" 6 y NpoCTOPHOM pacrnopefy BeretayMoHUX TUMOBa
13 BpeMeHa ropker noHTa 3aysnmana "npenasHH" nonoxaj usmehy xunaytoxToHe ¢no-
pe ca no/ma [ (Kony6apcku yr/bOHOCHU 6aceH) Koja je 6una 6/1MCKO Be3aHa ca Mo4Bap-
HUM (haumnjama y nepuopy ersucTeHUuje Tpecase 1 anoxToHe @nope LipeeHor 6pera Koja
0froBapa BereTaumju Koja je Hace/baBana HewWTO BULI/bE TEPEHE Y3 peyHe TOKOBE, KOju
Cy BepoBaTHO 6MAM W HewWTO MPOCTOPHO YAA/beHWUjN Of CeAMMEHTALMOHOr MpocTopa.
Tpeb6a uctahm ga MaHTmh (1956) HaBogm (y (bycHOTM) M3 ".. BMLLIE MOBAaTe yrba y
pyoHuky Koctonay..." cnegehe 6usbHe Bpete: "TaxocHuT cBCIchuT Heer, Clyploulrohny
ewropaemH Bron§., Be(ula pr/uca En., Carpjnud grancH4 (J n, CaXKarea ala\la (Jn.
(Iucremy pHenclocaH(anea Ooepp., Pa8uH pHocewca 5ap., Ju§lan3 acunnna(a A. Br..
P(erocarya clenMcnla@ (O. \\'eH.) Heer, 8aHx lon8a A. Br., 1JITwd lomWolMa (Jnu.,
LWTvH carpToMeH Ooepp., Xclkoya un»cn (EM(.) KoV., M*wmiclaTthar enropaenT A.
Br. Pla(amwmH aceroJclen Ooepp., laurny kp., Acer xp." Ha OCHOBY TaKCOHOMCKOI cac-
TaBa' MOXe Ce 3anasuTu Ja ce oBa (hfiopa 3HavyajHO pasNnKyje of OHe Koja ce onucyje y
0BOM pafy, f0K ca Apyre cTpaHe rnokasyje Be/IMKY CIMYHOCT ca piopom LipeeHor 6pera.

3AK/bYYAK

docunHa hnopa U3 rMMHOBUTUX CeAMMEHATa KOjW Ce Hanase y monatu Apyror yr-
JbEHOT CNoja Ha noBpwMHCKOM Kony hpukosal, (KocTtonayku pyaHuK yriba) npescras-
/ba HOBY penepHy (nopy ropwer HoHTa (HajMnahu ofessum MuoueHa). OBa, nNo 6pojy
MpHMepaka Bpno 6orata, a MO TAKCOHOMCKOM CacTaBy HarnaweHo jefHonu4yHa gopa,
Hace/baBana je U3y3eTHO BAaXHa CTaHMLITa paBHUYapCKOr npuobasba cefMMeHTaLMoHOr
6aceHa. Oc06EHN TAKCOHOMCKM cacTaB - Camo LecT AeTepMUHMCAaHMX BPCTa, 0f Tora ye-
TUPU KOje [0 caja Hucy bune nosHate y naneognopama Cpbuje, gpnropy us himpmukosLa
YMHe Y MHOTOMe [pYyrojaymjom of ocTanumx, A0 cafa HO3HATWX, FOPHOMOHTCKMUX hnopa n3
Cpbuje. OBaj ocobeHM TUN Beretauuje nosHat je, MehyTum, u3 Buwe (YrnaBHOM MOHT-
CKMX) nokanuteTa y npocTopy MNaHoHCKOr baceHa.

Ha ocHOBy focafallter no3HaBakwba rophONoHTCKe Beretalumje U3 Halle 3em/be Mo-
ry ce U3BOjuUTW TPWU TWWa Beretauuje: a) Beretauuja y3BULLEHMjUX TepeHa Koju cy Bepo-
BaTHO 6UAM HEWTO yAa/beHMjN Of cefuMeHTaumoHor 6aceHa (LipseHn 6per kog IMpouke,

HaXanocT HULWLITa Ce He 3Ha 0 MOMO0Xajy NoKanuTeTa y OKBUPY CaMor Yr/bOHOCHOT 6aceHa, a Tako”e Hu-
je no3HaTo MecTO rfe je 0Ba Konekuuja AenoHOBaHa.



OcojHa kof Knaposa), 6) BeretauHja NpoCTpaHHX PaBHUYAPCKUX TepeHa HaTON/beHMUX
BOJOM Kojn ce Hanase y3 camy o6any cefuMeHraumoHor 6aceHa (MOBPLUMHCKM KOnN
hupukosay - KocTonaukum pygHuK yriba), U U) Beretaumja BAaXHUX 006anckmx cra-
HULITA W BEPOBATHO HWUCKMX "OCTpBA" Yy MOYBApu Koja je ersucrosana y a3 passoja
rpecase (MoBpLUMHCKK Komn nosba [ - Konyb6apcku pyguuk yrisa). OBa Tpy BeretalmoHa
TWNa cy ce NPOCTOPHO HajBepoBaTHUje CMEeWMBaAIA U AeIMMUYHO MpenanTana.



Teoji. aH. EajiK. nonyoc. 62 133-153 Eeorpafl, fleijeM6ap 1998
Ann. Geol. Penins. Balk. i Belgrade, Decembre 1998

UDC 562.47.5:551.782.21(497.11) Original scientific paper

PONTIAN FLORA OF KOSTOLAC COAL BASIN, SERBIA
by
Djordje Mihajlovic* and Zorica Lazarevic*

Abundant plant remains have been found in clay roof of the second coal seam in tirikovac opencut.
Kostolac coal mine. Highly prevailing specimens are of Glyptostrobus europaeus and Ainus cecropiaefolia
over the few of Fagus kraeuselii, Parrotia pristina, Byttneriophyllum tiliaefoliurn and Fraxinus ungeri. The
original plant associations have been known from a number of localities in the Pannonian basin. The consi-
dered type of vegetation is registered for the first time in Serbia. It adds to the diversity of Upper Pontian
vegetation on the national territory.

Key words: macroflora, specific association, Upper Pontian, Kostolac coal mine, Serbia.
INTRODUCTION

Floral remains described in this paper were found in Cirikovac opencut of the Kostolac
(or Kostolac-Kovin) coal basin. Kostolac coal basin is situated about 60 km ESE of Belgra-
de. Coal measures are Upper Pontian, Upper Portaferrian (Stevanovic, 1989).

Extremely abundant plant remains, represented dominantly by angiosperms leaf im-
pressions, and by leafed stems and cones of conifers (Glyptostrobus), are accumulated in
a bed of light gray or ochre-yellow clay 20-30 cm thick. The bed can be traced along
the pit bench for hundred of meters. Clay deposits overly the second coal seam.

FOSSIL FLORA

The plastic clay bed (dried clay cracks along the perpendicular to bedding planes) con-
tains an accumulation of many plant remains, quite well preserved. Imprints show fine details
of lamina architecture (margin, nervature). The excavation conditions in the pit allowed us to
collect large intact leaves. Clay also contains numerous small shells of Prosodacha carbonife-
m, Prosodacna sp. and Dreissena minima (identified by Slobodan Knezevic). In contrast
to the large number of well-preserved specimens, the taxonomic composition is extremely
monotonous. A long fieldwork would certainly result in a collection of thousands of speci-

“ University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, 11000 Belgrade.



mens, but of only two species: Glyptostrobus europaeus and Aims cecropiaefolia. Our col-
lection does not include more than two other species. A total of six species have been identi-
fied: Glyptostrobus europaeus (Brongniart) Unger, Fagus krauselii Kvacek & Wal-
ther. Parrotia pristina (Ettingshausen) Stur, Alnus cecropiaefolia (Ettingshausen)
Berger. Byttneriophylinm tiliaefolium (Al. Braun) Knobloch & Kvacek, Fraxinus
ungeri (Gaudin in Gaudin & Strozzi) Knobloch & Kvacek.

Fine-grained clays suggesting calm deposition, enormous number of well preserved
plant fossils, and extremely monotonous taxonomic composition the consistency of which
was checked in another section of the pit level, all indicate the following:

- The oryctocoenosis is largely reflecting the taphocoenosis composition;

- Taphocoenosis is hypautochthonous in character;

- Original plant association was particularly uniform, composed or two highly dominant
species: Glyptostrobus curopaeus and Alnus cecropiaefolia and four associated species (Fagus
krauselii. Parrotia pristina. Byttneriophullum tiliaefolium and Fraxinus ungeri);

- Uniform composition of the plant association can be explained by particular edaphic
conditions prevailing in the extensive moist riparian plain habitats. Monotonous associations
of similar compositions (often numerous remains of Byttneriophullum tiliaefolium) have been
registered in several localities of the Pannonian basin. In the present state of our knowledge
(Givulescu, 1992; Hably & Kovar-Eder, 1996; etc.), the dominant floral elements
Glyptostrobus europaeus and broad-leafed Alnus cecropiaefolia and Byttneriophullum tili-
aefolium are characteristic of water-logged alluvial riparian habitats in regions of subtro-
pical climate and are defined as plant species of "lignite facies". These associations in
the Pannonian realm, or broader, characterize the period Pontian-Romanian.

PALEONTOLOGICAL DESCRIPTION
Family TAXODIACEAE

Glyptostrobus europaeus (Brongniart) Unger, 1850
PI. f. Figs. 1-4; PL Il, Fig. 3

1855 Glyptostrobus europaeus Unger - Heer, p. 51, pi. 19, figs. 1-6, pi. 20, fig. 1
1996 Glyptostrobus europaeus (Brongniart) Unger - Hably & Kovar-Eder, p. 71, pi. 2, figs. 2-4, 6.

Numerous twigs with scaly small leaves. Leaves are spiraly arranged. Uneroded
small cones connected with twigs.

Family FAGACEAE

Fagus krauselii Kvacek & Walther, 1991
PI. V, Fig. 1

1908 Fagus pliocenica Geyler & Kinkelin - Engelhardt & Kinkelin, p. 229, pi. 29, fig. 7; pi. 30,
fig. 1, 2.

1962 Group Fagus silvatica - Tralau, p. 149-176, pi. 1; pi. 2; pi. 3.

1991 Fagus krauselii sp. n. - Kvacek & Walther, p. 488, pi. 3, figs. 1, 3.



One asymmetric, ovate leaf; leaf base obtuse, asymmetric; leaf apex acute.

Leaf margine serrate; teeth on distance of 5 mm; petiola 3 mm in length.

Venation craspedodromous. Midvein slightly curved. Secondary veins subparallel
originating from the main vein terminate in teeth apex.

Dimensions. Length ~ 60 mm; width ~ 35 mm.

Family HAMAMELIDEAE

Parrotia pristina (Ettingshausen) Stur, 1867
PI. 1. Fig. 3

1851 Styiax pristinum Ettingshausen - Ettingshausen, p. 19, pi. 3, fig. 9.

1867 Parrotia pristina Ettingshausen sp. - Stur, p. 192, pi. 5, figs. 2,3.

1972 Parrotia pristina (Ettingshausen) Stur - Zastawniak, p. 43, pi. 10, figs. 4-9, pi. 11, figs. 9-11,
pi. 25, figs. 7-10, pi. 26, figs. 12, pi. 30, pi. 50.

1980 Parrotia pristina (Ettingshausen) Stur- Zastawniak, p. 65, pi. 3, fig. 5, textfig. 10/2-9.

1986 Parrotia pristina (Ettingshausen) Stur- Knobloch, p. 17, pi. 2, figs. 4, 12, pi. 10, fig.2, pi. 15,
fig. 4.

1988 "Parrotia"pristina (Ettingshausen) Stur - Kovar-Eder, p. 29, pi. 1, figs. 18-21.

1990 Parrotia pristina (Ettingshausen) Stur- Stuchlik et al., pi. 7, fig. 7, textfig. 11.1.

One ovate leaf; leaf base is not preserved; leaf apex acute.

Leaf margine entire on lower part of lamina. Near leaf apex appears rare teeth.

Venation craspedodromous. Secondary veins originate from the midvein with angle
of 30°. Tertiary venation perpendicular; some tertiary veins arise from the secondary
veins and terminate in leaf margin.

Dimensions. Length —30 mm; width =18 mm.

Family BETULACEAE

Alnus cecropiaefolia (Ettingshausen) Berger. 1955
PL. 11, Figs. 1 2; PL. Ill, Figs. 2, 4; Pl. V, Figs. 2, 3

1851 Artocarpidium cecropiai'olium Ettingshausen - Ettingshausen, p. 15, pi. 2, figs. 3-4.

1867 Carpinus grandis Unger - Stur, p. 157-158, pi. 4, fig. 3.

1933 Alnus cf. sporadum Unger - Cernjavski, p. 180-182, pi. 2, figs. 2, 3; pi. 4, fig. 4.

1955 Alnus cecropiaefolia (Ettingshausen) comb. nov. - Berger, p. 87-88, textfig. 30.

1969 Alnus cecropiaefolia (Ettingshausen) Berger - Knobloch, p. 76, pi. 21, fig. 5; pi. 25, figs. 15;
pi. 30, figs. 1-3, 5; pi. 31, figs. 3, 4-5; pi. 32, figs. 1-2, 4; pi. 33, figs. 1-2; pi. 34, figs. 4, 5; pi.
35, figs. 1, 2, 9; pi. 36, fig. 1; pi. 59, fig. 1, pi. 70, fig. 7; pi. 72, fig. 5.

1996 Alnus cecropiaiefolia (Ettingshausen) Berger - Hably & Kovar-Eder, p. 72, pi. 3, figs. 1
3-6; pi. 4, figs. 2-6.

Large elliptic-ovate leaves; leaf base obtuse or rounded, sometimes cordate; symmetric,
on some specimens asymmetric; leaf apex acute; petiole slender, up to 25 mm.

Leaf margin double serrate, teeth variable in shape and size. On large leaves teeth
of 14 order more prominent, on smaller ones difference in size is less prominent. Tooth
apex and sinus acute.



Venation craspedodromous; secondary veins parallel or subparallel originating from
the mid vein on angle of 50° and terminate in tooth apex or in tooth apical side. Basal
secondary veins slightly sinous originating from the mid vein. Tertiary veins oblique,
binding secondary veins. From the marginal tertiary veins arise small veins and terminate
in margin or teeth. Higher order venation random reticulate.

Dimensions. Length 50-120 mm; width 40-115 mm.

Remarks. No fossil species of Alnus has such large leaves. Broad leaves suggest a
habitat of variable wetness. Alnus cecropiaefolia grew foremostly in Upper Miocene
marsh associations; A. ducalis, however, was a common element in taphocoenoses of flu-
vial origin in the Upper Miocene. Fossil plant comunities which would contain both spe-
cies have not been known up to date. It is explained by different ecological requirements
of the two species (Hably & Kovar-Eder, 1996).

Family STERCULIACEAE

ByUncriophyllum tiliaefolium (Al. Braun) Knobloch & Kvacek. 1965
PL I, Fig. 1; PL. IV. Fig. 1

1850 Dombeyopsis tiliaefolia Unger - Unger, p. 44-45, pi. 25 (46), figs. 1-3(?), 4-5.

1850 Dombeyopsis grandifolia Unger - Unger, p. 45, pi. 26 (47), figs. 1,2

1856 Ficus tiliaefolia Al. Braun - Heer, p. 68-69, 108, pi. 83, figs. 3(?), 6-8, 9(?), 10-11, 12(?); pi.
84, figs. 1-5.

1859 Ficus tiliaefolia Al. Braun - Heer, p. 183, pi. 142, fig. 25; pi. 152, fig. 14.

1859 Phaseolites oeningensis Heer - Heer, p. 103, pi. 133, fig. 6.

1933 Buttneria aequalifolia (Goeppert) Meyer - Cernjavski, p. 183, pi. 3, fig. 5; pi. 4, fig. 4.

1965 Byttneriophyllum tiliaefolium (Al. Braun) Knobloch & Kvacek - Knobloch & Kvacek p.
123-165, pi. 1, figs. 1-3; pi. 2, figs. 1, 2;pl.3, figs. 1-2; pi. 4, figs. 1-2; pi. 8, figs. 1-4; pi. 9. figs.
1-2; pi. 10; pi. 11, figs. 1-4; pi. 12, figs. 1-3.

1968 Alangium tiliifolium (Al. Braun) Kristofovic - ljinskaja, p. 81, pi. 6, figs. 2-10; pi. 18, fig. 1;
pi. 24, fig. 4; pi. 26, fig. 1; pi. 27, fig. 6; pi. 33, fig. 9; tab 42, fig. 5; pi. 47, fig. 1, pi. 48, figs. 6,7;
pi. 49, figs. 1-7; pi. 50; pi. 51, fig. 5.

1990 Buttneria aequalifolia (Goeppert) Meyer - Mihajlovic, pi. 7, fig. 1

1996 Byttneriophyllum tiliifolium (Al. Braun) Knobloch & Kvacek - Hably & Kovar-Eder, p.
72, pi. 1, figs. 1, 2, 4, 6; pi. 2, figs. 1, 5.

Two large incomplete asymmetric leaves; leaf base asymmetric, cordate; petiola up
to 20 mm in length and 3 mm in widh.

Leaf margine entire. Venation palinactinodromous and camptodromous. From the
leaf base originate 6-8 primary veins. Midveinis more prominent and slightly curved
near leaf apex (probably cause is asymmetric shape ofthe lamina). Secondary veins
arising from the main veins forming distinct marginal loops. Tertiary venation forming
perpendicular network between the primary and secondary veins.

Dimensions. Length 180-220 mm; width 100-120 mm.

Remarks. Byttneriophyllum is dominant in the Pontian plant comunities connected
with lignitic facies. In pre-Pontian sediments is known as rare accessory element.
Knobloch & Kvacek (1965) interpreted Byttneriophyllum as floating leaves, but it is
up to discussion (Hably & Kovar-Eder, 1996).



Familija OLEACEAE

Fraxinus ungeri (Gaudin in Gaudin & Strozzi) Knobloch & Kvacek, 1976
Pl. V, Figs. 4, 5

1859 Pavia ungeri Gaudin - Gaudin & Strozzi, p. 17, pi. 4.

1859 Juglans biiinica Unger - Heer, p. 50, pi. 130, figs. 5-19

1968 Fraxinus paviifolia (Gaudin) Iljinskaja - Iljinskaja, p. 90, pi. 4, fig. 9; pi. 18, fig. 6; pi. 25,
fig. 3; pi. 27, fig. 9; pi. 29, fig. 4; pi. 31, figs. 10, 11; pi. 41, fig. 3; pi. 46, fig. 12; pi. 51, figs. 1-3.

1976 Fraxinus ungeri (Gaudin) comb. nov. - Knobloch & Kvacek, p. 63, pi. 7, fig. 7; pi. 11, fig. 10;
pi. 13, figs. 2 ,5; pi. 14, fig. 13; pi. 28, figs. 1-3, 5-8; pi. 29, figs. 1, 4, 7-9; pi. 30, figs. 1-2, 6; pi.
31, figs. 14-15; pi. 33, figs. 1-3; textfig. 27.

1983 Fraxinus paviifolia (Gaudin) Iljinskaja - Svareva, p. 148, pi. 38, figs. 3-4; pi. 43, fig. 1

1987 Fraxinus ungeri (Gaudin) Knobloch & Kvacek - Palamarev & Petkova, p. 143, pi. 37, fig. 6.

One elliptic, slightly asymmetric leaf. Leaf base and leaf apex are not preserved.

Leaf margin serrate. Venation brachidodromous. From midvein arise 8-9 lateral
veins on angle of 60. Tertiary veins originate from the loops of secondary veins and ter-
minate in teeth apex.

Higher order venation random reticulate.

Dimensions. Length = 70 mm; width ~ 30 mm.

Remarks. Fraxinus ungeri is compared with modem East-Asian species: F. flo-
ribunda and F. mandshurica (Knobloch & Kvacek, 1976; Palamarev & Petkova,
1987).

CORRELATION WITH OTHER FLORAS

As mentioned earlier, monotonous associations basically similar in character were
found in several places, particularly in Pontian deposits of the Pannonian basin: Romania
(Givulescu. 1992), Hungary (Hably & Kovar-Eder, 1996), Croatia (Cernjavski,
1933). Each of them has three dominant species: Glyptostrobus europaeus, Alnus cecropi-
aefolia and Byttneriophullum tiliaefolium and few accessory species. The dominant speci-
es in this assemblage are sometimes abundant also in much more diverse associations
from the Pannonian and Pontian, as for example in Bohemia (Knobloch. 1969) or LIk-
raine (lljinskaja, 1968).

Compared with other Upper Pontian floras of Serbia: Crveni Breg near Grocka
(Pantic, 1956), Field D of the Kolubara coal mines (Mihajlovic & Lazarevic,
1996) and other localities (see Mihajlovic, 1990), our flora is quite different. With the
exception of Glyptostrobus europaeus and Byttneriophullum tiliaefolium (one specimen
from the Kolubara mines and one near Ub; in Milakovic, 1970), other species (Alnus
cecropiaefolia and all other associated elements) are not contained in other floras of Ser-
bia. The obvious difference (which will be considered in detail by Mihajlovic & La-
zarevic; to be published) between almost contemporaneous floras are interpreted as a
result of different paleoecological conditions, mostly the character of the habitat. Clas-
sified on the basis of taphonomy, taxonomic composition and environmental needs of
analogous recent taxa, the flora from the Cirikovac opencut, in the areal distribution of



vegetation types during the Late Pontian, would take a "transitional” place between the
hypautochthonous flora from Field D (the Kolubara coal basin), which was closely rela-
ted with marsh facies during the peat deposition, and the allochthonous flora of Crveni
Breg, which corresponded to the vegetation populating elevated areas along rivers pro-
bably more distant from the sedimentation are. Pantie (1956) states (in a footnote) from
"... the higher seam roof in Kostolac coal mine..." the following species: " Taxodium
distichum Heer, Glyptostrobus europaeus Brong., Betula prisca Ett., Carpinus grandis
Ung., Castanea atavia Ung., Quercus pseudocastanea Goepp., Fagus pliocenica Sap.,
Juglans acuminata A. Br., Pterocarya denticulata (O. Web.) Heer, Salix longa A.
Br., Ulmus longifolia Ung., Ulmus carpinoides Goepp., Zelkova ungeri (Ett.) Kov.,
Liquidambar europaeum A. Br. Platanus aceroides Goepp., Laurus sp., Acer sp.". The
taxonomic composition* suggests a significantly different flora than that described in this
paper, but very similar lo the flora of Crveni Breg.

CONCLUSION

Fossil flora from clay overlying the second coal seam in Cirikovac opencut, the Kos-
tolac coal mine, is a new index flora of the Upper Pontian (latest Miocene divisions). This
abundant and notably monotonous flora existed in very wet habitats of the sedimentation
basin riparian area. The particular composition of only six identified species, four of which
were not known in the paleoflora of Serbia, distinguishes the flora of Cirikovac from the
other known Upper Pontian floras of Serbia. This particular type of vegetation has been
known, however, from a number (mostly Pontian) localities in the Pannonian basin.

At the present stage of our knowledge. Upper Pontian vegetations from this country can
be divided into three types: (a) vegetation of elevated ground probably not near the sedimen-
tation basin (Crveni Breg near Grocka, Osojno at Kladovo); (b) vegetation of extensive
water-logged land by the band of the sedimentation basin (Cirikovac opencut of Kostolac
coal mine); and (c) vegetation of moist riparian habitats and probably low marsh "islands"
which existed during the peat development (opencut in Field D of the Kolubara coal mine).
The three vegetation types probably arlemated and partly intermingled.

Translated by D. Mijovic-Pilic
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TAEJIA | PLATE

Glyptostrobus europaeus (Brongniart) Unger
Glyptostrobus europaeus (Brongniart) Unger - mmiiapKe (cones).

TAEJIA Il PLATE

Alnus cecropiaefolia (Ettingshausen) Berger
Glyptostrobus europaeus (Brongniart) Unger - rpaHimte CaMuiajiHM
Hepa3BHjeHHM liiHiuapKaMa (twigs with young cones).

TAEJIA 1l PLATE

Byttneriophyllum tiliaefolium (Al. Braun) Knobloch & Kvacek
Alnus cecropiaefolia (Ettingshausen) Berger
Parioda pristina (Ettingshausen) Stur

TAEJIA IV PLATE

Byttneriophyllum tiliaefolium (Al. Braun) Knobloch & Kvacek

TAEJIAV PLATE

Fagus krauselii Kvacek & Walther

Alnus cecropiaefolia (Ettingshausen) Berger

Fraxinus ungeri (Gaudin in Gaudin & Strozzi) Knobloch &
Kvacek; cji. (Fig.) 4 - neTasn o6ofla HHepBaType (detail of leaf margine
and venation), x2.


















