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IIOHTCKA <I>JIOPA H3 KOJIYBAPCKOr YrJI>EHOr BACEHA 
(CPBHJA)

o«

" B o p h a  M H x ajjiO B H h a*  n 3 o p i i n e  J Ia 3 a p e B H h *

y  ;injaT<iM iny H3 3aBpuiHHX HHBoa vt .'i.choi' cjioja noBpuiHHCKor K ona -  nojbe jl, r rp o n a f)CHii cy 6 p o jn n  oc- 

TaiiH c(« ichjihhx GnjbaKa. BehHHa TaKCOHa npencTaBJteHa je  Be.nHKHM 6pojeM  npHM epaKa ( Glyptostrobus, Mag- 
nolia, Myrsine, Acer, B e tu laceae , F agaceae). OpnrHHajiHa 0HJbHa 3ajejiHHija npHnaflaJia je  Me30cfiHJiHHM jihc - 
Tona^HHM HiHpoKOJiHCHHM uiyMaMa. H acraiiH B aJia je  BJia>KHa cTaHHUiTa y 6 j i h 3h h h  Bojie. TaKC0H0MCKH cacTaB 
ynyhyje Ha cynTponcKy K.HHMy. Y nopef>eity ca jjpyrHM ropibenoHTCKHM (JiJiopaMa ca jy * H o r o6ojia naHOHCKOi 
6aceHa OBa (})jiopa noKa3yje HajBHUie cjih'-ihocth ca (JiJiopoM H3 HenocpeflHe noB.naxe yr.iba y KpeKH.

KjbyHHe p c n i :  MaKpo(}3Jiopa, cym poncK a KJiHMa, ropibH noHT. Kojiy6apcKH pyj[HHK y n b a .

y B O ^

OcTaHii (Jiochjihhx 6iiJbaKa norn r iy  113 K ojiy6apcK or pvjniiiK;! y rjba , ca noBpiiiHHCKor 
Kona nojba Kojiy6apcKH yrjb0H0CHH 6aceH noHTCKe cTapocTH Hajia3H ce o k o  50 km J J 3  oji 
B eorpajia , y 6JIH3HHH JIa3apeBna.

MaKpo o c T a i(H  6 i i J b a K a , i ip e / ic T a B J i ,c i i i i  iiaj'iem he o c r a i u i M a  jiH CTO B a n  r p a n a  

( 3 i ia T i io  pet>e ce najia3e iinimapKe, c e M e ib e  h  p ec e ), n o 'n in v  i i s  jn i ja T O M ir r a .  H a o c iio b v  

ycM enor c a o n u i T e i b a  r e o jio ra  JJparitiiic  B v jit'iiiha  j i iija T O M ttT it ca c|)JiopoM ce j a B J b a jy  y 
3 a B p m n o M  H H B oy y rjb a , n a  t s b . c e B e p n o j  3 a B p m n o j  k o c h h h , y 3 0 h h  i ric jto jiasii ; io  uc- 
KJiHibaBaH,a y rJb en o r c j i o j a .  K o j ih k o  H aM  j e  no3HaTo, y jjo  caj^a ny6jiHKOBaHHM p a j j o -  
BHMa inii jje ce itc noMHH>y nojaBe jtnja'roMirra y oKBHpy n o jb a  /I,.

O ocium a ([uiopa caKynjbeHa je  H3 jina jioKajiHTeTa. B eh Ha npBH iiorJicji jacHO ce 3ana- 
>Kajy ojipcljeiic pa3JiHKe, KaKO y CMHCJiy o'ivi'.anocTii 6iiJbiHLX ocTaTaKa, TaKO n y h .h x o b o j  

KBaHTHTaTIIBHOj 3aCTynJbeHOCTH. y  IipBOM H a Jia 3 H Iin y, Be3aiIOM 3a TaMHOCHBH JJlljaTOMHT, 
cpehy ce BejiHKa HaroMHJiaiba pa3HOBpcHHX 6hji»hhx opraHa: jih c to b h , rpaii'iiinc , c c m c h .c .  

imimapKe. F v c to  naKOBaHH, npecoBaHii ocTan,H jmcroBa n jipyritx jiejiop.a o iu i .a K a ,  najHemhe 
cy 0'ivp.aiiii y biijiv Maibiix h jih  Behnx (|iparM enaTa ih to  oroKap.a jicTcpMiiiiauiijv. |I,e6ji.iiiia 
cjioja, Kora 'itm e iickji.v 'iiibo opraHCKH ocT aip , H3H0CH oko  1 -2  cm. O thch ,h  JiHCTOBa y jinja- 
TOMHTy, 6ejiociiBe 6oje, jacHO ce pa3JiHKyjy oji ocnoBiie, TaMiiociiBe 6oje c T e n e .  Tpe6a n c T a -  
hn jja je  CTynaib o'iyp,aiiocTii (noroTOBo Kaji je  y nHTaiby HepBaTypa BHmer pcjia) 3HaTHo 6o- 
JbH k o ji  jiHCTOBa H3 npecoBaHor MaTcpitjajia, Hero kojj oTHcaKa y jinjaTOMinv. y  jipvroM

H h c th t^ t  3a perHOHajiHy re o n o ra jy  h  najieoHTojiorHjy PyA apcK o-reojiouiK or (j)aKyjiTeTa, YHHBep3HTe- 
Ta y B eorpany , KaMeHHiKa 6, Beorpajj.
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Hajia3Hiirry, y cjiojy G ejnnacro r h  CBeTJiocHBor jp ijaT O M H ra, Ha^eHH cy hck jlv ’ihbo o thch ji jihcto- 
Ba. OBaj cjioj, Kojn je  jie6eo  oko 50 cm  m o>kc ce npaTHTH Ha iinipeM npocropy. Y  f te j iH 'ia c n iM  

napnijaM a, Koje npeoBJiaI>yjy, o th ch h  JincroBa cy n cre  6oje K ao  h  ocHOBHa creHa. O bo, HapoHHro 
koji jiHCTOBa Kojn neMajv KO*:aciy TeKciypy, OTOKaBa yo'iaBan>e HepBaType B H n ie r pej(a.

(DOCHJIHA <DJIOPA

Beh B H rn e  j ^ e n e n n j a  y  K o j iy 6 a p c K O M  y r jb 0 H 0 C H 0 M  6 a c e H y  o 6 a B J b a jy  c e  H H TeH 3H BH a 
n a jiecH fjJ io p H C T H ’iK a  H crpa>K H B aH >a. Ona c y ,  n o p e j i  y r j b e H o r  c j i o j a ,  o 6 y x B a T H J ia  ce j(H -  

M eH T e n o jjH H e  h  n o B J ia T e .  Jlp c a j j a  j e  n y 6 jiH K O B a n o  HeKOJiHKO p a j jo B a  y  K o jH M a c e  n p n -  
K a 3 y jy  p e 3 y j iT a T H  n a jie o (j)J io p H C T H 'iK H X  H C 'rp a m iB a i i .a .  O h h  c e  o j p i o c e  h j i h  HCKJbV’iHBO 

H a  H a c j i a r e  K o J i y 6 a p c K o r  6 a c e H a ,  h j i h  ce p e 3 y j iT a T H  najieo (J)JiopH C T H H K H X  H C T p a * H B a -  

H>a K o p n c T e  y  C K J io n y  m n p H X  a H a jiH 3 a  Be3aH H X  3 a  c f iJ io p v  h  KJiHMy n o H T a . ( I l a H T H h  h  

Jip., 1967; l l a H T H h ,  1990a, 19906, 1991). Y  n p n p e M H  j e  p a j^  M 0 H 0 rp a c J )C K 0 r  K a p a K T e p a  
o  M H K p o c |)J io p H  Kojiy6apcKor 6aceHa ( I l a H T H h  &  JIyjinh). M el> y T H M , c B a  j j o c a j j a i i i i b a  

H C T p a* H B aH > a  ( o j j  K o jn x  j e  B e h n  j j e o  n p H K a 3 a H  y  4 ) o h j jo b c k o m  M a T e p n ja j iy )  B e 3 a H a  c y  3 a  

M H K po4)JiopH C T H M K a n c ip a > K H B a ii> a  ( c n o p e ,  n o j i e i i ,  J iH i io c f u ia r e j ia T e ) .  C aM O  y  je j j i io M  
cjiy<iajy ( I I a i r i  H h  h  j ( p . ,  1967) H aH Jia3H  c e  na i io j ja T K e  o  M a K p o c J iJ io p n c T H ’iKHM o c T a -  

u;HMa K o jn  i i o t h ' i v  H3 B H iu e  n o B J ia T e  n o j b a  B. A y T o p H  ( c i p .  103) i ia i io j ( e  c j i e j j e h n  c i i h -  

c a K : "Glyptostrobus curopeus (Brong.) Heer, Betula prisca E tt., AJnus keferstcini (Gopp) 
Ung., Carpinus grandis Ung., Castanea atavia Ung., Quercus pseudocastanea Gć3pp., 
Fagus pliocenica S a p . ,  Pterocarya denticulata (O. W eb.) H eer, SaJix varians Gopp., 
Ulmus longifolia U ng., Liquidambar europaeum A. Br., Platanus aceroides Gopp., Acer 
trilobatum A. Br. h  Monocotyledonae div. gen. et s p .  indet.". Y  h c t o m  p a j j v  n a B o jjH  ce 
(c T p . 104,105) n o j a B a  J in c T a c T o r  y r j b a  o j(  o k o  1 m  jie 6 ji> H iie , K o r a  ' i h h c  H C K Ji,y 'iH B o j i h c -  

t o b h  AJnus-n h  r p a i n i H n e  GIyplostrobus-a . O B a j  x o p H 3 0 H T  p a 3 B H je H  j e  y  r o p i i .e M  j j e j iv  

y r j b e H o r  c j i o j a  H a  n o J b y  B.
TaKcoHOMCKH cacraB opHKTOiteiio3e H3 o6a najiasHiirra y nojby J’I, je CKopo Hj(einn>iaii 36or 

'iera ce npHKa3yje jejiHHcnieiia jincra jteTepMHHHcaHHx TaKCOHa. Ojipe^enn cy cjiejjehn TaKcoini:

OjjeJbaK PINOPHYTA 
Kjiaea PINOPSIDA

O a M H J in ja  PINACEAE
Pinus sp. (uiHiuapKa, 'ieTime) 

cpaMHJinja TAXODIACEAE
Glyptostrobus europeus (B rongniart) Unger 

OjteJbaK MAGNOLIOHYTA 
Kjiaca MAGNOLIOPSIDA

OaMHJinja MAGNOLIACEAE
Magnolia cunneifolia B aikovskaia 

OaMHJinja ANONIACEAE
Asimina browni T h o m s o n  

O a M H J in ja  LAUREACEAE
Sassafras ferratianum M assalongo 

O a M H J in ja  FAGACEAE
Quercus gigas G oeppert em end. W alther & Z astaw niak  
Trigonobalanopsis rhamnoides (R ossm assler) Kvaček & W alther



IIoHTCKa 4>jiopa H3 KQjiy6apcKor yrjteH or SaceHa 233

OaMHJinja BETULACEAE indet.
OaMHjmja ERICACEAE

cf. Epigaea baikovskaia Iljin ska ja  
OaMiuiiija MYRSINACEAE 

Myrsinc marty Laurent 
OaMiumja 7STERCULIACEAE

Byttncriophyllum tiliafolium (Al. B raun) K nobloch & Kvaček 
OaMHJinja ACERACEAE

Accr tricuspidatum B ronngniart forma bruckmanii (Al. Braun in H eer) 
Prochazka & Bužek 
DICOTYLEDONAE gen. et sp. indet.
MONOCOTYLEDONAE gen. et sp. indet.

Y  opiiKTOneno'ui Macoiuio cy 3acryiiJbeiiH o c rrai[n i paim nua (iioiicKaji ca m nm ap- 
KaMa) Glyptostrobus europcus n jihctobh  Magnolia cunneifolia, Betulaceae indet., Myrsine 
marty h Acer tricuspidatum f. bruckmanii. 1Ic c th  cy Pinus sp. (ueTiiiie), Quercus gigas h 
Trigonobalanopsis rhamnoides. Oc rajm TaKcoim cy peTKii.

Ila  ocnoiiy  /iCTepMHiiHcaniix TaKCOiia Kao h ii.nxoiie KBaiiTirra riiBiie 'iacTviuhc- 
h o cth  y 0pHKT0i^eH03H, jicjniMiniHO ce MO*C pCKOIICTpyiICaTH OpHrHHaJIHH CaCTaB 
cj)HToneii()3c h iiojio>Kaj ibenor CTaHHiirra. Pejian iB iio  HH3aK crrynaii> TaKCOHOMCKe pa3- 
iioBpciiocTH ca jejuie crrpaiie, npaheH MaconnoM nojaBOM iieKHX TaKcona ca jipvre cTpa- 
ne, yKa3yje j(a je cjuiopa XHH0ayT0XT0H0r KapaKTepa. M o*e ce npeTnocTaBHTH jja cy 
ocTann ČHJbaKa, y najBehoj Mepn iipimajiajiH 'iajejuinnaMa Me3o(|)HTCKHX jmcToiiajumx 
mnp0K0JiiiciiHX myMa, Koje cy Be3aHe 3a cyncTpaT ca bhcokhm CTymi>eM BJia>Kiiocrn. 
One cy nacTaibHBajie CTaimmTa pc'iinix oGajia (hjih ona y ibiixoBoj neiiocpejuioj 6jiii3h- 
iih), h npno6ajicKe npocTope oko caMor cej(HMeirrauH0H0r 6acena. 14 TaKCOHOMCKH cac- 
TaB 0piiKT0H,eii03e y CKJiajty je ca obhm saKJbV'iKOM. ,n,o6po je no3naTO ;ia je Glypto- 
strobus europeus >khbco na BJia>KiiHM CTaHiimTHMa, iipcTOKHO Mo'iiiapnor KapaKTepa. 
TaKo^e ce 3Ha jja neKe Bpcre 6opoBa nacejbaBajy HH3HjcKe o6jiacTii Mo'iiiapnor pern- 
ona. HpaKca je noKa3ajia Jia cy najiaciui Byttneriophyllum tiliaefolium  najxiem h e Be3ami 
3a "jmrHHTCKe c})aiuijc". Acer tricuspidatum, a napo'iiiTO iberoBa cj)opMa bruckmannii, je 
6njia ajtanTHpaHa Ha MO'iBapna CTaimmTa (Prochazka & B užek, 1975). Quercus gigas 
je najBepoBaTimje raKo^e >kiibco y npHo6ajicKHM peiiioiiHM a, ajm na MO>Kjja n em ro  
cyBJbeM cyncTpaTy (Ilum m el, 1983). Epojim ocrann  JincTOBa Magnolia Hiijuiiuipajy na 
iiocTojaibe 'iecrapa jiaypocj)iuiimx >K6ynoiia Kojn cy moi jiii iiacejbaBaTH h nemTO y3jun - 
iiyTnje TepeHe y oKBiipy caMe Mo^mape.

Kajia c e  v n o p c ju i  TaKCOHOMCKH cacTaB 0 p n K T 0 u e ii0 3 e  113 juijaTOM irra (3aBpmim  
h h b o h  y r jb e H o r  c j io ja  n o jb a  /( )  h 0 p n K T 0 n e ii0 3 c  H3 Biime noBJiaTe n o jb a  E (Pantić i 
dr., 1967) bh /u i ce jja c y  sajc/iini'iKc caMO /ib c  BpcTe: Glyptostrobus europeus h  Acer 
tricuspidatum (Acer trilobatum, y  Pantić  i dr., 1967). He Tpe6a iicKJbV'iHTH M o ry h n o cT  

Zta y OKBiipy 6jih>kc neo/ipel)eiinx iipe/icT aB iu iK a Betulaceae, Kojn ce  M acoB iio  najia3e y 
/UijaTOMiiry riojba / ( ,  HMa n 3aje /u n i'iK iix  Bpcrra c a  iip e /icT a iiiiin u iM a  oBe cjiaM iuiiije  

(Betula prisca, Alnus keferstcini i Carpinus grandiš) K ojn c y  iieTepMHHHcaiiii H3 n a jia -  
3imiTa y Biimoj noBJiarH nojba E. I’pe6a iiaiioM cnyT H  jia je nope|)eibe c a  cjuiopoM  113 

nojba B M o ry h e  H3BecTH caMO n a  o c n o B y  cimcKa jieTepMiiiincaiuix TaKCOiia, j e p  y  p a /iy  
im c y  /u itc  H JiycT pam ije h  6 p o j ' ia iia  3acTynjbeHOCT iio je / im ii ix  TaKCOHa. McI^vthm, caM  
iiojio>Kaj y  npoc})HJiy (Biima HOBJiaTa y r jb e n o r  c j io ja ) ,  K ao h TaKCOHOMCKH c a c  raB yKa3yje
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j(a ce pajm o BercTannjn 3a Kojy naHTHh h jip. (1967, CTp. 103) Kaacy: "Bnme 6pj(CKe 
CTpaHe ca MaH>e BJia*HOCTH SHJie cy HacTaH>eHe npeTe>KHO JiHCTonajjHHM uiyMaMa h to  
Hajneuihe uiyMaMa rpa6a h MeuiaHHM uiyMaMa rpa6a, xpacTa h 6yKBe. MecTo ce y obhm 
uiyMaMa jaBJba KecTeH, Jinna, jaBop h Jipyrn o6jiHitn. Y npnjior OBOMe Hfle h MaKpo- 
(JjjiopHCTHHKH Marrepnjaji H3 BHiue noBJiaTe yrJbeHor cjioja (noBpuiHHCKH Kon -  nojbe 
B).” Y nHTaiby je BereTaijHja H3 BpcMeHa no npec'raHKy MOHBapHor pe>KHMa, y Kojoj ce 
jaiijrajv 6HJbiic BpcTe rajiepnjcKi« uiyMa h 6pjicKiix crpana.

Hj^eHTHHna CHTyai^Hja - nocTojaibe jjBa hhbob ca MaKpo^JiopncTHHKHM ocTanHMa, 
jejian H3 neiiocpej(iie noBJiaTe yrjbeHor cjioja (Engelhardt & K atzer, 1901), y KOMe 
jIOMHHHpajv iiperrc>Kiio cynTponcKe 6HJi,ne BpcTe, Be3aHe 3a MOHBapnn pc>KHM, h jipvrn 
H3 BHiue noBJiaTe, HaKOH npecTaHKa er3HCTeiutHje MOHBape, rjje jtOMHHHpajy BpcTe yMe- 
peHO Tonjior KapaKTepa (Pantić , 1990a) - no3HaTa je H3 noHTa KpeKe (Bocna).

Ojiopa Koja ce npHKa3yje y obom pajjy, no cbom nojio»cajy y iipocjiiiJiv, Kao h no 
CBojHM reHepajniHM ckojioiukhm 0C0 6eH0CTHMa, HMa jiocra cjiirniocTH ca rfuiopoM H3 
CTapnjer HHBoa y KpeKH. 0 6 e  cJiHToaconHjannje cy er3HCTOBajie Ha CTaHHUiTHMa Koja cy 
6njia 6jihcko noBe3aHa ca MOHBapoM (Ha o6ojty MOHBape h Ha o6aJiaMa BojjOTOKOBa Kojn 
cy jipeinipajiH paBinriapcKH pernon oko MOHBape). Y  o6e opiiKTonenoae necTe cy BpcTe 
Koje ynyhyjy na ronJiy h »Jia>Kiiy KJiHMy cynTponcKor KapaKTepa. Y  jipvriiM ropibenoiiT- 
ckhm c^JiopaMa ca jy>Kiior o6ojja IlaHOHCKor 6aceHa (BHjtH nperaejt y M ihajlov ić , 
1990) - BHiua noBJiaTa yrjba y Kojiy6apn h KpeKH, II,pBeHH 6per koj; I ponKe, OcojHa 
Kojt Kjiajjoisa h jtp. - Mau>e hjih BHiue jjoMHHiipajv 6hji>iic BpcTe Koje yKa3yjy Ha KJiHMy 
yMepeno Tonjior KapaKTepa. CynTponcKH ejieMeHTH cy peTKH.

3AK JbyH A K

OocHJiHa 4>Jiopa H3 jiHjaTOMirra otkp hb ch hx y 3aBpuiHOM j;cjiy yrjbeHor cjioja Ha 
nojby /.( (Kojiy6apcKH pyjuiHK yrjba) npej(craBJba HOBy penepny cj>jiopy rop ib er noiiTa 
(najMJial)H oj^ejbnn M iionena). HarjiauieHH cynTponcKH KapaKTep BereTannje hhhh OBy 
c|>Jiopy yMHoroMe pasjuriHTOM (H3y3eB c})Jiope H3 iieiiocpejiHe noBJiaTe yrjba y KpcKii) 
ojt jipyrnx ropu>enoHTCKHX cjuiopa ca jy>Kiior o6ojia naHOHCKor 6aceHa, Koje cy iipeTe>K- 
ho yMepeHo T oiuior KapaKTepa. OBe pa3JiHKe cy HajBepoBaTHHje yMHoroMe 6hjic ycjioB- 
JbeHe oporpacJicKOM H03mi,Hjc)M c'raimiUTa, Majia H3 aHajiH3e ne ip e6 a  noTnyno HCKJby- 
h h th  h yTHH,aj ojipel)eHHX kjihm 3tckhx npoMeHa y OKBHpy caMor rop ib er noHTa.
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PONTIAN FLORA FROM THE KOLUBARA COAL BASIN (SERBIA)

by

Đ orđe M ihajlov ić  and Z orica L azarev ić

An abundance of fossil flora remains was found in diatomite upper-most in the coal measures of the 
field D opencut. Most of the taxa are represented by a numerosity of specimens (Glyptostrobus, Magnolia. 
Myrsina, Acer, Betulaceae, Fagaceae). The original plant community belonged to mesophilic deciduous 
broad-leafeđ forests. Its native environment was moist land near water bodies. The taxonomic composition 
suggests the subtropical climate. Compared with other Pontian floras on the Pannonian basin southem mar- 
gin, this flora resembles most the flora in the coal overburden in Kreka.

Key \vorđs: megaflora, subtropical climate, Upper Pontian, Kolubara colliery.

INTRODUCTION

The considered fossil plant remains were collected in the opencut of coalfield D. Ihe 
Kolubara colliery. The Kolubara coal basin, Pontianin age, is located some 50 km SSW 
of Belgrade, near Lazarevac.

Megaremains of plants, mostly leaf and branch remnants (much fewer cones, seeds 
and catkins) originate from diatomite. According to the oral communication by Dragiša 
Vujičić, geologist, diatomite bearing flora occurs in the highest coal measures level. al 
the so-called northem top slope, where the coal seam is wedging out. So far as we 
know, no mention of diatomite occurence in coalfield D is made in published works.

The fossil ilora was collected in two localities. Certain differences in preservalion and in 
quantitative incidence of plant remains is notable at the first glance. In one locality, dark grey 
diatomite contains large accumulations of different plant organs: leaves, branchlets, seeds. 
cones. Dansely packed, pressed remains of leaves and other parts of plants are mainly 
preserved in smaller or larger fragments, difficult to identify. A bed of only organic remains is 
1-2 cm thick. Leaf impressions in diatomite, white-grey in colour, are in distinct contrast with 
the dark grey rock. The preservation (especially of main veins) is much better in leaves from 
the pressed material than in impressions in diatomite. In the other locality. only leaf remains

Univeristy of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and 
Paleontology, Kamenička 6, Belgrade.
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were found in a bed of whitish to light grey diatomite. This bed, about 50 cm thick, can be 
traced over a large area. Leaf impressions in the whitsh rock, which is prevailing, have the 
same colour as the groundrock. This. particularly in leaves which have not the coriaceous 
texture, increases the difficulty of disceming the venation.

FOSSIL FLORA

Paleofloral investigations in the Kolubara coal basin have been carried out through 
several and included under- and over-lying deposits in addition to the coal measures. 
The investigation results are presented in several published works and refer either only to 
the deposits in the basin or the paleofloral study results are used in broader analyses of 
Pontian flora and climate (Pantić et al., 1967; P an tić , 1990a, 1990b, 1991). A 
monograph on the microflora of the Kolubara basin (Pantić & Dulić) is to be published. 
However, all past investigations (most of which are reported in the documentation fund) 
are microfloral (spores, pollen, dinoflagellates). Only one work (Pantić et a l., 1967) 
gives some information about megafloral remains from the overlying beds in coalfield B. 
The authors (p. 103) state the following species: “Glyptostrobus europeus (Brong.) Heer, 
Betula prisea E tt., Alnus kefersteini (G opp)U ng., Carpinus grandis Ung., Castanea ata- 
via Ung., Quercus pseudocastanea Gopp., Fagus pliocenica Sap., Pterocarya denticulata 
(O. W eb .)H ee r, Salix varians Gopp., Ulmus longifolia Ung., Liquidambar europeum 
A. Br., Platanus aceroides Gopp., Acer trilobatum A. Br., and Monocotyledonae div. 
gen. et sp. indet.” In the same work, they mention (pp. 104, 105) the occurence of lami- 
nate coal about 1 m thick, composed only of Alnus leaves and Glyptostrobus branchlets. 
This level lies in the upper part of the coal measures of coalfield B.

The taxonomic compositions of the orictocoenose from two localities of coalfield D 
are almost identical; a common list of the identified taxa is given below:

Division PINOPHYTA 
Class PINOPSIDA 

Family PINACEAE
Pinus sp. (cone. needles)

Family TAXODIACEAE
Glyptostrobus europeus (B rongniart) U nger 

Division MAGNOLIOHYTA 
Class MAGNOLIOPSIDA 

Family MAGNOLIACEAE
Magnolia cunneifolia B aikovskaia 

Family ANONIACEAE
Asimina browni Thom son 

Family LAUREACEAE
Sassafras ferratianum M assalongo 

Family FAGACEAE
Quercus gigas G oeppert em end. W alther & Z astaw niak  
Trigonobalanopsis rhamnoides (R ossm assler) Kvaček & W alther 

Family BETULACEAE indet.
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Family ERICACEAE
cf. Epigaea baikovskaia I ljin ska ja  

Family MYRSINACEAE
Myrsine marty Laurent 

Family ? STERCULIACEAE
Byttneriophyllum tiliafolium  (A1. Braun) K nobloch & K vaček 

Family ACERACEAE
Acer tricuspidatum B ronngniart forma bruckmanii (Al. B raun in H eer) 
P rochazka & Bužek 
DICOTYLEDONAE gen. et sp. indet.
MONOCOTYLEDONAE gen. et sp. indet.

The massive constituents of the orictocoenose are branch (sometimes with cones) 
remains of Glyptostrobus europeus and leaves of Magnolia cunnieifolia, Betulaceae indet., 
Myrsine marty and Acer tricuspidatum f. bruckmannii. Common are Pinus sp. (needles), 
Quercus gigas and Trigonobalanopsis rhamnoides. There are few other taxa.

The identified taxa and their quantitative incidence in the orictocoenose can be used 
in a partial reconstruction of the original composition of the phytocoenose and the loca- 
tion of its enviroment. The relatively small taxonomic diversity on one hand, and the 
massive occurence of some taxa on the other, indicate the hypautochthony of the flora. 
The plant remains are believed to have belonged to associatins of mesophytic desiduous 
broad-leafed forests on a highly moist substrate. These plants populated river banks (and 
their proximity) and reparian belts around the sedimentation basin. The taxonomic compo- 
sition of the orictocoenose is congruent with this conelusion. It is a common knowledge 
that Glyptostrobus europeus existed in wet enviroments, predominantly marshes. It is also 
generally known that some pine species populate low areas of marshy regions. Based on 
the experience, Byttneriophyllum tiliaefolium  is commonly found in “lignite facies” . Acer 
trricuspidatum, its form bruckmannii in particular, were adapted to marsh environments 
(Prochaska & B užek, 1975). Quercus gigas probably also existed in riparian regions, 
only perhaps on somewhat drier substrate (Hum m el, 1983). The numerosity of Magnolia 
leaves indicates the presence of larophilic shrub thickets which could have populated 
risings in marshlands.

Taxonomic compositions of the orictocoenose from diatomite (uppermost levels of 
the coal measures in coalfield D) and from high levels in coalfield B (Pantić et a l., 
1967) have only two species in common: Glyptostrobus europeus and Acer tricuspidatum 
(Acer trilobatum in Pantić  et al., 1967). The unspecified forms of Betulaceae, massive 
in diatomite of coalfield D, may include some species common with representatives of 
this family (Betula prisca, Alnus kefersteini and Carpinus grandis) determined from up- 
per-lying levels of coalfield B. Note that the comparison with the fossil flora in coalfield 
B is possible only for the list of identified taxa. because illustrations and numerosity of 
some taxa are not given in the mentioned work. However, the position in the section 
(overlying beds of the coal measures) and the taxonomic composition indicate a vegeta- 
tion described by Pan tić  et al. (1967, p. 103) as follows: "High hill slopes, less humid, 
were populated by dominantly desiduous woods, mainly hombeam and mixed hombeam, 
oak and beech woods. These forests often included chestnut, lime, maple. and other trees.
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Megafloral material from the upper layers of the coal measures (open pit, coalfield B) 
substantiate this statement." This is the vegetation of a post-marsh enviroment, with 
occurences of brushwood and hill-side plant species.

An identical situation -  two levels with megafloral remains, one overlying a coal 
seam (Engelhardt & K atzer, 1901), of dominantly subtropical plant species. and the 
other higher over the coal seam, after the marsh ceased to exist, with dominantly mode- 
rate climate species (Pantić . 1990a) -  is known from Pontian of Kreka, Bosnia.

The flora considered in this work resembles much that of the lower level at Kreka in the 
position in the profile and the general ecologic character. Both phytoassociations inhabited 
enviroments closely related to marshes (on marsh margins and near the rivers which drained 
flat lands around the marsh). The species which suggest wami and humid subtropical climate 
form much of either orictocoenose. In other Upper Pontian floras on the Pannonian basin sout- 
hem margin (see review in Mihaj lović ,  1990) -  upper levels of the coal overburden in the 
Kolubara and Kreka. Crveni Breg near Grocka. Osojno near Kladovo, etc. -  more or less do- 
minant are the species which suggest moderately warm climate. Subtropical elements are rare.

CONCLUSION

Fossil flora from diatomite uncovered at the top of the coal measures in field D (the 
Kolubara coal mine) is a new index flora of the Upper Pontian (latest divisions of the 
Miocene). Notable subtropical character of the vegetation makes it quite different (exclu-ding 
flora directly over the coal measures in Kreka) from other Upper Pontian floras on the 
southem margin of the Pannonian basin. which are dominantly moderately warm. The differen- 
ce seems to have resulted mainly from the orographic position of their enviroment; effects of 
some climatic changes during the Upper Pontian are neither to be ruled out.
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TAB.HA I PLATE

C ji. (Fig.) 1. Pinus sp. (cone)
C ji. (Fig.) 2. Glyptostrobus europeus (B rongniart) U nger  
Cji. (Fig.) 3. Asimina browni T hom son  
C ji. (Fig.) 4. Betulaceae indet.
Cji. (Figs) 5 - 7  (t>parMCHTM i pan'iHna (branch remmants)

TAB.IIA II PLATE

C ji. (F igs) 1 9 Mngnolia cunneifolia B a ik o v sk a ia

TAEJIA III PLATE

C ji. (Figs) 1 ,2 . Quercus gigas G oeppert em en d . W alther &
Z astaw niak

C ji. (F igs) 3 -5 ,7 ,8 . Trigonobalanopsis rhamnoides (R o ssm a ssler )  
K vaček  & W alther  

C ji. (F ig .) 6. Byttneriophyllum tiliafolium (A l. Braun) K n ob loch  & 
K vaček

TAE.HA IV PLATE

C ji. (Figs) 1,4. Betulaceae indet.
C.n. (Fig.) 2. l'rigoiiobahmopsis rharnnoides (R o ssm a ssler ) K vaček  & 

W a 11. h e r
C ji. (Fig.) 3. Quercus gigas G oeppert em en d . W alther & 

Z astaw niak  
C ji. (Fig.) 5. Myrsine marty Laurent

TAEJIA V PLATE

C ji. (Figs) 1-6 Myrsine marty Laurent 
Cn. (Fig.) 7. Epigaea baikovskaia I ljin sk aja  
C ji. (Fig.) 8. Betulaceae indet.
C ji. (Fig.) 9, 11, 12. Dicotyledonae gen. et sp. indet.
C ji. (Fig.) 10. Sassafras ferratianum M assa lon go

TAE.1A VI PLATE

C ji. (Figs) 1-6 Acer tricuspidatum Bronngniart forma bruckmanii (A1.
Braun in H eer) Prochazka & B užek  

Cn. (Figs) 7 -9 , 11. Betulaceae indet.
C ji. (Fig.) 10. Dicotyledonae gen. et sp. indet.
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