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O p n rH H ajiH H  nay>jHH p a /;

rOPIbOBAflEHCKA OJIOPA JIEIIThA 
(OKOJIHHA EEOrPAJJA)

Ofl

'B o p ^ a  M H xajjioB iiha* h 3opHi^e JIa3apeBH h*

H3 jioKajiHTeTa Jleiuhe y okojihhh B eorpafla onncaHa je  ropit.o6afleHCKa 4>Jiopa y Kojoj homh- 
HHpajy Bpcre npHo6ajicKHX craHHniTa -  Fagaceae, Salicaceae, Myrica h Cedrela. Ojiopa Jlernha npe;i- 
CTaBJta HOBy penepHy (j)Jiopy 'inja je crapocT  noy3;iano yTBpt)ena Ha 0CH0By MHKpocjjavne iiaf)eiie y 
cjiojeBHMa ca 6HJbKaMa. Pa3JiHKe y OHHOcy Ha ;jpy re  cpc;iibOMHOneiicKe cjj.aope H3 JyrocjiaBHje npe cy 
HOCJie;iHna JioKajiHHX najie0eK0Ji0UiKHX ycjioBa H HeM0ryhH0CTH TpaHcnopTa 6HJbHHX ocraTaKa y neno- 
3HqHOHy cpc;(Hiiy, Hero 3Ha>iajHHje npoMeHe KJiHMe h  cacraBa 30HaJiHe BereTai(Hje,

K.hVHHe peiH MaKpot})Jiopa, ropibH 6aaeii, penepHa (juiopa, 0K0JiHHa Beorpana.

Y B O a

OocHJina fjjjiopa Ha^eiia je Ha ceBepiiHM na^miaMa 6pj;a Jlernhe. JIoKajiHTeT 
je ynajLen oko 200 m o/i nyTa Pociih TiynpHja -  Bcjihko cejio (cji. 1).

Ha BeJiHKOM npo([jnjiy, 0TKpHBeH0M eKcnjioa'rai/njoM necKa, jacHO ce yoTiaBa 
cMeHa pa3JiH>iHTHX KJiacTHqHHX ceflHMenaTa. Y  iih>khm jjejioBHMa npocJiHJia (ca 
ocTai^HMa SnjbaKa) 3ana»ca ce 6p3a CMeHa Kpynii03pH0r h CHTH03pH0r MaTepn- 
jajia -  rpy6o3pHor h cHTH03pH0r, cjia6o Be3aHor, nennapa h necKOBHTe rJiHHe. 
Ha HeKHM jjejioBHMa npocj)HJia 3ana*a ce yKpuiTeHa cjiojeBHTOCT. 3 6 o r aKTHBHor 
KJiH3HUiTa HHje Moryh noTnyiiH vbhji y cMeHy cejjHMeiiTHHX HJiaHOBa. Bhiuh j(cjio- 
bh n p o(f)H Jia  y KojHMa HHcy naJiaaceiiH ocranH 6HJbaKa, yrjiaBH O M  c y  npejjCTaBJbe- 
hh fle6ejiHM HacnaraMa cjia6oBe3aHor iieniHapa MpKe h chbc 6oje.

y  IieCKOBHTHM Kpe'IItailHMa, KOjH cy OTKpHBeHH Ha HeKOJIHKO MaH>HX n p o -  

cjDHJia y 6 j ih 3 h h h  Hacjiara ca (JiJiopoM h  Kojn HHHe ibHXOBy HenocpeflHy nojjH H y, 

Ha^eiia j e  uiKOJhKa Ostrea. M:i cjiojeBa KojH cajip>fce ocTaTKe 6HJbaKa o;ipel)eHe cy

H h c th t^ t  3a perHOHaJiHy reojiorHjy Py;iapcKO-reojiomKor (jiaKVJiTCTa, YHHBep3HTeTa y 
BeorpaHy, KaMeHmKa 6, Beorpaa.



A<)cxa 6oraT e acou,H jaii;H je 4 )opaM H H H (J)epa h  o c ip a K O n a * *  K o je  o j ; r o n a p a j y  r o p -  

H>eM 6ajieny. y  HacjiaraMa ca najieocjjjiopoM na^eiiH cy h  cjiaTKOBOjiim nyxeBH 
Planorbis h  Limnaeus, ' i c c to  s a j e j in o  c a  6pojH H M  (jiparMCHTHMa 6apcK H X  6HJi.aKa, 
K o jn  c y  T paH cnopT O B aH H  y  cej(HMeHTannoiiii 6aceH.

C j i . 1. I ’eorpatjjCKH n o jio x a j Hajia3Hurra <f)ocHjine tJjjiope.
Fig. 1. Physical setting o f fossil flora locality.

OOCHJIHA OJIOPA

Oc'ranH jiHCTOBa h iieojipejiJi.HBH ('{iparMeiiTH M0ii0K0THJieji0iiHX 6HJi>aKa Ha- 
jia>KeHH cy Ha BHme MecTa h noTH'iy m  p a3jihhhthx HHBoa. HeKH cjiojeBH cajjp»:c 
6pojHe ({iparMeirre 6apcKHX 6)HJi.aKa, iioneKaji 'iajejjno ca JbyniTypaMa ojt ny>Ka 
Limnaeus, 3a Kora ce 3Ha j(a ce iipH'iBpmhyje 3a Bojiene 6hji.kc. OcTai;ii jiHCTOBa, 
ca’iyBaiiH HCKJbyiiHBo y bhjjv orncaKa, t c c t o  ce Hajia3e o'ivBann caMO y BHjjy B e -  

hnx hjih MaitHX (J)parMeHaTa, u ito  je h pa3Jior 36o r  nera je BejiHKH 6poj npHMe- 
paKa ocTao iieojtpe^eir Ha iipiiMepnHMa ce h c c to  He Mory 3ana3HTH KapaKTe- 
pncTHKe JiHCHor o 6ojia h HepBarrype. Bhji.iih o 6jihd;h Kojn ce npHKa3yjy iio th h v  
yrjiaBHOM ca caMO jejpior MecTa. CaM H3j;anaK ce  BepoBaTHO He Hajia3H Ha npn- 
MapHOM MecTy, h ito  ce Moace 3aKJi.y'iHTH H3 iteroBor nojio»caja y ojjiiocv Ha 
IipO(f)HJI. OBO ce MO>Ke IipO'iyMa'IHTH JiejCTBOM aKTHBHOr KJIH3HIHT3 .

Ojipe^eiiH cy cjiejjehn TaKCOHH:

OjiejbaK MAGNOLIOPHYTA 
Kjiaca MAGNOLIOPSIDA 
OaMHJinja Ulmaceae

? Ulmus pyramidalis G oeppert 5
(paMHJinja Fagaceae

cf. Lithocarpus palaeobalcanica Palam arev  & P etkova 15
cf. Trigonobalanopsis rhamnoides (R ossm aessler) K vaček & W alther 6

<E>aMHJiaja Betulaceae
Alnus gaudinii (Heer) Knobloch & Kvaček 1

** 0;(pe,r6y MOJiycaKa H3BpniHO je C. KHe>KeBHh, c})opaMHHH(J)epa C. MHTpoBHh, a ocrpaKo;(a JL. 
PyHHHh. IloM eH yTH M  K O JieraM a cp a a 'iH O  c e  3 ax B a j^y jeM 0 .



OaMHJiaja Myricaceae
Myrica lignitum (U nger) S aporta  20
Myrica vindobonensis (E ttin g h au sen ) H eer 2

OaMHJiHja Salicaceae
lSalix sp. 5
Populus populina (B ro n g n ia rt) K nobloch  7
Populus balsamoides G oeppert 6

O aM H Jin ja  Fabaceae
Wisteria aff. fallax (N a tho rst) Tanai & O noe 1

<J>aMHJinja Meliaceae
Cedrela sarmatica E .K o v a c s  15

DICOTYLEDONAE incertae sedis
Phyllites k  vacekii B u ž e k 1

DICOTYLEDONAE gen. et sp. indet. Bpjio 'iec'ro

Kjiaca LILIOPSIDA 
O aM H Jin ja  Potamogetonaceae

Potamogeton martinianus S ita r 2

MONOCOTYLEDONAE gen. et sp. indet. Bpjio Mec’io

H aj3acTynjbeHHjH cy npejjcTaBHHijH pojja Myrica (M. lignitum h M. vindobo- 
nensis), npejjCTaBHHi(H (JjaMHJinja F a g a c e a e  (c f .  Lithocarpus palaeobalcanica h c f .  

Trigonobalanopsis rhamnoides) h S a lic a c e a e  (lSalix s p . ,  Populus populina h P. 
balsamoides) h Cedrela sarmatica.

M a j in  6 p o j  6 jiH>Ke HjjeHTHcjjHKOBaHHx B p cT a  h  peJiaTHBHO MajiH 6 p o j  npn- 
M ep a K a  yrjiaBH O M  c y  n o c j ie jjH n a , B e h  paH H je n o M e H y T e , J io r n e  O H ^isaiiocT H  (J)o- 
CHJia. E p ojH H  B e h n  h j ih  M a itH  cj3p a rM eiiT H , n a  n o n e K a jj  h  iip H M ep ijH  c a  jjo c T a  

f lo 6 p o  o liy B a iio M  noB pniH H O M  JiaMHHe y B p m h eH H  c y  y  r p y n y  D ic o ty le d o n a e  g e n .  et  

sp . in d et. Ii>HXOBa p a 3 HOJiHKOCT, Mel>yTHM, y K a 3y j e  Ha n p H cycT B O  B H iiie  p a 3JiH- 
h h t h x  TaKCOHa. H ecT O  c e  c p e h y  iipH M epitH  K o jn  6 h  M orjiH  j(a  o j j r o i ia p a j y  n p e jj -  

CTaBHHi^HMa cjiaM HJinja M y r ic a c e a e , S a l ic a c e a e  (? S a lix  ) ,  U lm a c e a e  h  B e tu la c e a e .  
P e i ) n  c y  (JjparM eHTH M a jin x  JiHCTOBa (jieryM H H 0 3 H0 r  T H na ? ) . M n je  o j j p e ^ e n  h  j e -  

HaH j io c r a  j jo 6 p o  o ' iy B a n  oT H caK  K p y n H o r  JiHCTa c a  rycT O  H a3y 6 jbeHHM  o 6 o jjo m ,  

ajiH  H a * a j io c T  6 e 3  o q y B a H e  ceK y H fla p H e H e p B a T y p e  (Ta6. III, c j i .  6 ) .
H a  0 CH0 By n o p e ^ e i t a  c a  najcpoj(H H jH M  jja iia n iitH M  B p cT aM a, n a jB e h n  6 p o j ,  

aKO He h  CBe HjjeiiTHcfiHKOBaHe B p cT e  jjHK0 THJiejt0 HHX 6 HJbaKa H a c e jh a B a n e  c y  

cT aH H iuT a y 3  o 6 a j ie  B0 jt0 T0 K0 B a h  BOjjeiiHX 6 a c e H a  ( j e 3 e p a ,  6 a p e ) .  Y  n p H J io r  n o -  

c i 'o j a ih a  p a 3 B n jeH e B e r e T a H n je  iuia>KHHx n p H o 6 ajicKHX CTaH H iirra r o B o p e  h  6 p o j -  
h h  o c r a ijH  6 apcKHX M oiioK O T H Jiejiona . B e r e T a ijH ja  ce  pa3BHjajia y  y cjioB H M a  

BJia>KHe KJiHMe c y n T p o n c K o r  KapaKTepa.
Y  0 JtH0 c y  Ha f lo  c a j ja  n o 3 H aT e 6 apencKe h  capM aT C K e cj5Jiope H3  6 j ih c k h x  

n p o c T o p a :  M n c a H e  ( n a H T H h ,  1956), T y 3Jie ( n a H T H h  h  j j p . ,  1988), X a r y 6 ni^e  

(MnjioBaHOBHh h  M nxajjioB H h, 1984), EyKOBija (naH TH h, 1956), EoiKj^a-



peBija (CTeBaHOBHh h n aHTHh, 1954), Bejie cTeHe (IlaHTHh, 1956) h JI,yHaB- 
cKor MocTa (IlaHTHh h M n x a j j io B H h ,  1977) cJjHToacoi^Hjai^Hja H3 Jleuiha 
noKa3yje 3HaTHe pa3JiHKe. OHe ce yrJiaBHOM oiJie;iajy y n0 TnyH0 M oj(cycTBy 
neTHHapa, Lauraceae-a (Daphogene, "Laurus" h jip.), chthojihchhx oSjiHKa Jiery- 
MHH03H0 r THna (Kojn cy iiapoHHTO 6pojhh y capMaTy), xpacTOBa, KecTeHa, jaBopa 
h jjp., ca jejine CTpaHe, h nocTojaiba HeKHX oSjiHKa ( Cedrela, Lithocarpus, Trigono- 
balanopsis, Wisteria, Phyliites) Kojn jjo caj^a HHcy 6hjih no3HaTH. OcTaje mcIivthm  
OTBopeno HH'raii.e, Koje he ce pa3peuiHTH TeK nocjie t 3kcohom ckhx peBH3Hja no- 
cTojehnx KOJieKiinja, Jia MO>Kjja HeKH paHHje ojipe^HBaiiH npHMepnH, HanpHMep, 
Kao "Laurus", Rham nus h jip. ycTBapn npej(CTaBJbajy HeKe HJiaHOBe cjiaMHJinje 
Fagaceae (Lithocarpus h Trigonobalanopsis), Koj h cy TeK y HOBHje BpeMe jio6po ;ie- 
4)HHHCaHH.

H nopej^ yoHeHHX pa3JiHKa CKJioiiHjH cmo MHiHJbeity jja cy OHe npe nocjie- 
flHn;a JioKajiHHX najieoeKOJiouiKHx ycjioBa h BepoBaTHo orp an irien e o6jiacTH 
(npocT opa) H3 Kora je 6HJbiin MaTcpnjaji jjoHomeH y jieiio3HHHoi[y cpejmHy, Hero 
3HaHajimjHX pa3JiHKa y cacTaBy 30HaJiHe liereTaimje ycjioBJbeHe cymTHiicKH 
JipVroja^IHjHM KJIHMaTCKHM CTaibeM.

3AKJbyHAK

<I>ocHJiHa (J)Jiopa Jlemha, Koja Ha 0CH0By 4)opaMHHH(J)epa h ocTpaKOjja ojjro- 
Bapa ropibeM 6a;ieny, iipe;iCTaBJba HOBy cpeflH>OMHOijeHCKy penepHy c{3Jiopy.

3acTynjbeHe BpcTe 6njbaKa HacejbaBajie cy npHo6aJicKa cTaHHiirra y 06- 
Jiacra y Kojoj je npeoBJia^HBajia cynTponcKa h ^ocTa BJia»ciia KJiHMa.

HaKHaj^HO caKynjbaibe HOBor MaTepnjaJia, ca j^o6po OTKpHBeHor npoc{)HJia, 
cBaKaKO jja 6h jionpm iejio KOMiiJieTHHjeM carJie;(aBan>y KapaKTepncTHKa Bere- 
Taimje. Mei)yTHM, Beh h  nocTojeha K O Jie K im ja , y K o jo j cy o t k p h b c i i h  j;o ca;;a jom  
H e p e rH C T p o B a H H  6H JbH H  o6jihi;h, yKa3yje Ha nocTojaibe pa3HOBpcHHje c p e ^ i b o -  
M HOi^eHCKe B e r e T a n i i j e  H e r o  m T O  c e  t o  Ha 0C H 0B y ^ o c a f la m ib H X  n c rip a> K H B a fb a  

3Hajio.
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UPPER BADENIAN FLORA OF LEŠĆE, BELGRADE DISTRICT

by

* . *Đ orđe M ihajlov ić  and Z o rica  L azarev ić

Upper Badenian flora, dominantly of coastal habitats: Fagaceae, Salicaceae, Myiica and Cediela, 
from Lešće near Belgrade, is described. The flora of Lešće is a new fixed flora whose age has been 
established on microfauna found in beds with fossil plants The diffeience from other Middle Miocene 
floras in Yugoslavia is more a result of local paleoecological conditions and lacking transport of plant 
remains into a depositional environment than any significant change in climatic or composition of zonal 
vegetation.

Key words: Megaflora, Late Badenian, fixed flora, Belgrade district.

INTRODUCTION

Fossil flora was found on northem slopes of Lešće Hill. The locality is some 
200 m distant from Rospi Cuprija -  Veliko Selo road (Fig. 1).

Clearly visible in a large profile, exposed by sand excavation, is succession of 
varied clastic sediments. Low in the profile (including plant remains) lies a rapid suc- 
cession of coarse- and fine-grained materials: coarse- and fine-grained, slightly ce- 
mented, sandstone and sandy clay. Cross-bedding is notable in some parts of the pro- 
file. The succession is not completely accessible for inspection, because it is involved 
in an active landslide. The upper parts of the profile, without plant remains, are 
mainly thick deposits of brown or grey slightly cemented sandstones.

An ostrean shell was found in sandy limestone, which is exposed in several mi- 
nor profiles near the deposits with flora under the limestone. Quite abundant associa- 
tions of foraminifers and ostracods from the beds containing plant remains have been 
identified as Upper Badenian. Deposits with flora also contain freshwater snails,

University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and 
Paleontology, Kamenička 6, Belgrade.

Identifications of Mollusca by S. Knežević, Foraminifera by S. Mitrović, and Ostracoda by Lj. 
Rundić. We thank the colleagues for the given infoimation.



Planorbis and Limnaeus, often with an abundance of marsh plant fragments that were 
transported into the sedimentation basin.

FOSSIL FLORA

Leaf remains and indeterminate fragments of monocotyledon plants were found 
in several places at different levels. Some beds contain numerous fragments of marsh 
plants, sometimes with shells of Limnaeus which is known to have attached to aquatic 
plants. Leaf remains, preserved only as imprints, are mostly found in bigger or 
smaller ’fragments many of which could not be identified. The available specimens 
often had indiscemible leaf margin and venation. Plants forms presented here are 
mainly found in one place, which does not seem to be the original one, as indicated 
by its position in the profile. It could have been shifted in this active landslide.

Division MAGNOLIOPHYTA 
Class MAGNOLIOPSIDA 
Family Ulmaceae

lU lm u s pyram ida lis  G oeppert 5
Family Fagaceae

cf. Lithocarpus palaeobalcanica Palam arev  & P etkova 15
c f . Trigonobalanopsis rhamnoides (R o ssm aessler) K vaček & W alther 6

Family Betulaceae
Alnus gaudinii (H eer) K nobloch  & K vaček 1

Family Myricaceae
Myrica lignitum (U nger) S ap o rta  20
Myrica vindobonensis (E ttin g h au sen ) H eer 2

Family Salicaceae
lSalix sp. 5
Populus populina (B ro n g n ia rt)  K nobloch  7
Populus balsamoides G oeppert 6

Family Fabaceae
Wisteria aff. fallax (N a th o rst) T anai & Onoe 1

Family Meliaceae
Cedrela sarmatica E. K ovacs 15

DICOTYLEDONAE incertae sedis
Phyllites kvacekii B u ž e k 1

D IC O T Y L E D O N A E  gen . et sp. inde t. abundan t
Class LILIOPSIDA 
Family Potamogetonaceae

Potamogeton martinianus S ita r 2

M O N O C O TY LED O N A E gen . et sp. indet. abundan t



The forms of the highest incidence are representatives of the genus Myrica (M . 
lignitum and M. vindobonensis), and the families Fagaceae (cf. Lithocapus palaeobal- 
canica and cf. Trigonobalanopsis rhamnoides) and Salicaceae (? Salix sp., Popuius 
populina and P. baJsamoides), and Cedrela sarmatica.

The paucity of identified species and relatively few specimens is mainly due to 
the mentioned poor preservation of fossils. A numerosity of bigger or smaller frag- 
ments, even specimens with fairly well preserved lamina surface, have been included 
in the group Dicotyledonae gen. et sp. indet. Their diversity, however, indicates a 
number of different taxa. Quite common are specimens which could be one of Myri- 
caceae, Salicaceae (lSalix), Ulmaceae or Betulaceae family. Less common are frag- 
ments of small leaves (leguminosae type?). Also unidentified is a well preserved im- 
print of a large leaf with densely serrate margin, but, unfortunately, without the se- 
cond order venation preserved (Pl. III, Fig. 6).

Compared with the congenial recent species, most, if not all, species of dicotyle- 
donae plants populated habitats along water bodies (streams, lakes, bogs). An evi- 
dence of marsh monocotyledonae. The vegetation developed in wet subtropical cli- 
mate.

Compared with the known Badenian and Sarmatian floras of nearby areas: 
Misača (P an tić , 1956), Tuzla (Pantić et al., 1988), Žagubica (M ilovanov ić  and 
M ih a jlo v ić , 1984), Bukovac (P an tić , 1956), Boždarevac (S tevanov ić  and 
P an tić , 1954), Bela Stena (P an tić , 1956), and the Danube bridge (Pantić  and 
M ih a jlo v ić , 1977), the phytoassociation of Lešće is quite different. The main diffe- 
rence is the lack of conifers, Lauraceae (Daphogene, "Laurus", etc.), small-leaf legu- 
minaceae type (which are particularly numerous in Sarmatian), oaks, chestnut, maple, 
etc., on one hand, and the presence of some forms (Cedrela, IJthocnrpus, Trigono- 
balanopsis, Wisteria, Phylliteš), unknown to date. The question, that may be answered 
only after a taxonomic revision of the available collections, is: Were some of the ear- 
lier determined species, such as "Laurus", Rhamnus, etc., actually representatives of 
the family Fagaceae (Lithocarpus and Trigonobalanopsis), which only lately have been 
well defined?

We are inclined to think that the noted differences are a result of local pa- 
leoecologic situation and probably limited area wherefrom the plant material was sup- 
plied into the depositional environment, rather than the significant difference in com- 
position of zonal vegetation controlled by essentially different climatic situation.

CONCLUSION

The fossil flora of Lešće, which is given Late Badenian age on the basis of the 
contained foraminifers and ostracods, is a new Middle Miocene fixed flora.

The plant species of this flora populated riperian habitats where prevailed sub- 
tropical and quite wet climate.

Additional collection of new fossil material, from the well exposed profile, will 
certainly contribute to a better elucidation of the vegetation charaeter. However, even 
the available collection, which include unregistered to date plant forms, indicates a



more varied Middle Miocene vegetation than it could be inferred from the previous 
investigations.
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TABJIA I PLATE

C j i. (Figs.) 1, 2. lUlmuspyramidalis G o e p p e r t
C ji. (Figs.) 3-7. cf. Trigonobalanopsis rhamnoides ( R o s s m a e s s l e r )  K v a č e k  & W a l th e r  
C j i. (Figs.) 8-10. cf. Lithocarpus palaeobalcanica P a la m a r e v  & P e tk o v a  
C ji. (Fig.) 11. Phyllites kvacekii B u ž e k
C ji. (Fig.) 12. Alnus gaudinii ( H e e r )  K n o b lo c h  & K v a č e k  

CBe cjiHKe cy y npnpojiHoj bcjih ' ihhh.
A ll figuies are in the natural size.

TAEJIA II PLATE

Cn. (Fig.) 1 . Myrica vindobonensis ( E t t i n g h a u s e n )  H e e r  
Cji. (Figs.) 2-6. Myrica lignitum ( U n g e r )  S a p o r ta  
Cji. (Figs) 7-10. Populus populina ( B r o n g n i a r t )  K n o b lo e h  
Cji. (Fig.) 11. Populus balsamoides G o e p p e r t  
Cji. (Figs.) 12-14. lSalix sp.

CBe cjiHKe cy y iipnpojnioj bcjih' ihhh.
A ll figures are in the natural size.

TABJIA III PLATE

C ji. (Figs.) 1-5. Cedrela sarmatica E . K o v a c s  
Cn. (Figs.) 6,8-15. Dicotyledonae gen. et sp. indet.
C ji. (Fig.) 7. Wisteria aff. failax T a n a i  & O n o e  
C ji. (Fig.) 16. Potamogeton martinianus S i t a r  

CBe cjiHKe cy y iipHpojmoj bcjih ' ihhh.
A ll figures are in the natural size.



T A E JIA  I PLATE



T A E JIA  II PLATE



T A B JIA  III PLATE


