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LACUSTRINE MIOCENE OF RADOINJE NEAR NOVA VAROS
(WESTERN SERBIA)
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The paper describes the most complete assemblage of fossil materials (paleoflora, mollusca, ichthyofauna)
from freshwater sedimentary rocks of the Yugoslav Dinarides. The available study data allow, discussion of the
age of Radoinje "basin" and of other rocks of the Sjenica lake group, and their corelation with rocks of similar
development in Montenegro, Bosnia, and Dalmatia, and some Miocene regions (Pec, Baljevac) of Serbia.
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y pa«y ce npnica3yje no caga HajnoTiiyHnjn 4>ochjihh MaTepujali (najieocjwopa, MeKymiiH, HXTHOtfiayHa)
H3 c"arKOBOHHHXx Hacjiara jyroanoBeHCKor /(era JT,nHapn/(a. Pe3yjiTaxH HCTpa>KHBaH>a oMoryhyjy «a cc roBopii 0
6jtH>Koj CTapocTH KaKO "SaceHa" PaAOHtte, TaKo a apyrnx Hacjiara Cjchh'ikc je3epcKe rpyne. Hcto TaKo
OTuapajy ce MoryhHocTH 3a Kopejiauitjy ca HacnaraMa cjra>iHor pa3Bnha y UpHoj TopH, Eochh h AaliMannjH,
Kao h ca hckhm MHoueHCKHM noflpynjiiMa y CpSnjH (Fleh, BajteBai”.

Kjhviiie pe'in: najieocjwiopa, MCKyuinn, HXTHoeJjayna, cliaTKOBOfIHH cejtMMein'H, ereHCypr—aoh,h oTHattr, Pa-
jtomi.c. HoBa Bapom, 3ana/ma CpSnja.

INTRODUCTION

Geological investigations of lacustrine Miocene were carried out in 1996-1997 as a
part of the formation geologic mapping, at scale 1:50,000, Sheets Prijepolje 2 and Uzice
4. The study area is in western Serbia, between Zlatibor Mt. in the north and Zlatar Mt.
in the south, drained by the Uvac river, the present Radoinje-Uvac lake and their left
tributaries. It extends about 9 km (northwest) from Nova Varos, about 6 km from Kokin
Brod, and about 17 km from Priboj (Figs. 1, 2).

’ Geological Institute - "Gemini", Karadjordjeva 48, 11000 Belgrade.
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The team for field mapping included N. Zupancic, sedimentologist, and Z. Popovic.
Our appreciation is due to Z. Radovanovic for his helpful cooperation during the field
work, and to V. Radulovic for his effort in photographing fossil materials.

GEOLOGY

Lacustrine Miocene of Radoinje forms part of the Rutosi-Radoinje"basin"”, as one
of a number of tectonic-erosion remnants in the Sjenicagroup of lakes.

Few information is published about the age of the deposits. V. Petkovic (1927)
believes that rocks in Pljevlja, Sjenica, Novi Pazar depressions, and those around Nova
Varos, belong to "Pliocene lake formations". K. Petkovic (1933) writes that Sjenica
freshwater sedimentary rocks can be assigned to "Middle and Upper Miocene". The fossil
content of the rocks includes remains of mollusca (Lymnaea, Bythinia, Planorbis, Hydro-
bia, Marticia, etc.) and flora.

mNovkovic (1969) published most information about the coal formation of Sjenica
basin (Stavalj Mine). Using palynological analyses, he decided on Middle and Upper
Miocene ("freshwater equivalents of Tortonian and Sarmatian"). The youngest in the ba-
sin are dominantly clastic rocks of "Pliocene" age.

Gagic (in Ciric, 1980) uses scanty and poorly preserved ostracods: Candona, Ly-
mnocythere from Rutosi-Radoinje area in dating the rocks Middle-Upper Miocene, most
likely "Middle Miocene-Tortonian".

Miocene lacustrine deposits are preserved within Mesozoic formations (Triassic, Ju-
rassic, Cretaceous) in morphologically clearly marked tectonic trough, extending east-
-west over a length of about 10 km, 1-3 km wide. Minor parts of Mesozoic paleorelief
crop out within Miocene formation, as an evidence of "mosaic" structure.

Minor outcrops of Miocene rocks are located nearer to the northern boundary (Ra-
doinje, Colovina, Zapolje), and there are larger ones in the western area as well, around
the village of Rutosi.

Sedimentological analyses (by N. Zupancic) indicate minor occurrences of small-
-grained sedimentary breccias and conglomerates (overlooking Radoinje cementery and
school) from Triassic limestones, rarely serpentinite and magnesite. These rocks are over-
lain by various types of freshwater thick-bedded (sandy, gravelly, nodular, algal, "tuface-
ous") limestones, in metric thickness. Limestones locally abound in fossil remains of
mollusca and ostracoda (Fig. 2, loc. 1).

More westward (Popovici houses), limestones lie under laminated to medium-bed-
ded (mm-dm) partly laminated sandy, silty to argillaceous marlstones interstratified by
clay and limestone, and thick-bedded carbonate sandstones. The sediments are dirty yel-
low, rarely grey to whitish. There are also minor occurrences of acid tuff or tuffite. The
likely thickness of uncovered sedimentary rocks up to 20 m. Beds are deformed, dipping
30°-60° to SW. Marlstones yielded a rich assemblage of fossil materials: flora, mollusca,
fishes (loc. 2).

Types of rocks and the observed sedimentary structures, and abundant fossils, indicate
shallow-water depositional conditions (littoral, sublittoral) of a Miocene lake, and minor
occurrences of "laminate” beds indicate also short intervals of its deepening (profunda!).



Lacustrine Miocene of Radoinje near Nova Varos (Western Serbia)
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Fig. 1. Miocene "basins" of Sjenica lake group.
Cji. L M hohchckh "fiaccHn" CjeHH'iKe je3epcKe rpyne.

Fig. 2. Rutosi - Radoinje "basin”. (1) Locality with fossils in the limestones,
(2) Locality with fossils in the marlstones.
Cjt. 2. "EaceH” PyTouiH - Pajtomte. (1) Hajiajmmc cf>ocnjia y Kpe*iH>annMa,
(2) Hajia3HiuTe 4>ocH.na y jianopuHMa.



The carbonate composition of rocks, and the similarity with those between Nova
Varos and Sjenica, assign these sedimentary rocks to the individualised formation - the
Uvac Carbonates of Miocene, Sjenica lake group.

FOSSIL MATERIALS
Fossil Mollusca (D. Dolic)

As mentioned before, fossil materials are extracted from two types of sedimentary
rocks: limestones and marlstones. Fossil molluscan remains in limestones, though relative-
ly frequent, are poorly preserved. Specimens of large gastropods nice in appearance are
represented only by casts, mould fragments, or sections. Shells dissolved, often filled
with sparry calcite. i

Fossil remains from marlstones are similary preserved. Clay-carbonate rock bears
recrystallised fragments of molluscan shells, and indeterminate ostracod moulds. Most of
the fossils are deformed, rarely having incompletely preserved shell morphology and
characteristic sculptural features.

Radoinje, limestones (loc. 1): Lymnaea cf. korlevici Brusina (2)*, L. cf. hyaloleuca
Brusina (20), Radix ? sp. (several pieces), Theodoxus (Calvetia) ex gr. sinjana Bru-
sina, Prososthenia sp. div., Planorbis sp. div., Hydrobia ? sp., Valvata sp., Pisidium sp.,
operculum, oogonia Charophyta.

Radoinje, marlstones (with flora and fishes), (loc. 2): Pyrgula ? ex gr. dalmatina
(20), Planorbis sp., Lymnaea sp., Helix sp., Pisidium sp., operculum.

The commonest fossils from limestones are forms of Lymnaea which, though not
well preserved, are believed fairly reliably identified. L. korlevici is from Miocici, Dalma-
tia (Brusina, 1897), and L. hyaloleuca is reported from Metokija-Avtovac, Herzegovina
(Brusina, 1902).

Frequent gastropods from limestones, preserved as casts, probably belong to genus
Radix (PI. Ill, Fig. 21).

The genus Theodoxus (subgenus Calvertia=Neritodonta Brusina) is represented by
a single mould showing the characteristic pattern. Neritodonta sinjana Brusina, is found
in Sinj, Dalmatia.

The genus Prososthenia is represented by a few small forms, provisionally from the
group P. humilis Brusina. Our material can by no means be compared with prososthe-
nia from the Zapadna Morava, Levac, Krusevac basins, etc.

Represantives of family Planorbidae, quite common in both localities, is represented
by’small, 3-5 mm in diameter, indeterminate forms.

Questinable representatives of genus Pyrgula are fairly abundant gastropods in marl-
stones. Though inadequately preserved and incomplete, our specimens resembles P. ?
dalmatina which described by Brusina from Miocici.

The genus Pisidium is common in both localities (casts, moulds), of 3-4 mm in
diameter.

Number of specimens (in all list of fossils).



Fossils extracted from freshwater limestones, like those at Radoinje, on the Uvac
right bank, extreme west of Sjenica basin, are: Hydrobia ? sp., Lymnaea sp., Pisidium sp.

The fossil molluscan fauna, though modest, suggests the following:

- The general character of fossil fauna indicates that sedimentary rocks of Radoinje,
within the Sjenica lake group, are part of the Dinaric Upper Tertiary of Bosnia, Herzego-
vina, and Dalmatia.

- Congeria, melanopsids, and fosarulus have not been noted in the available mate-
rial, nor these mollusca were earlier found in Sjenica basin area. The collected fossils
indicate somewhat older deposition of Sjenica lake group rocks than those in the men-
tioned localities of Bosnia, Herzegovina, and Dalmatia.

- Fossil fauna from freshwater Congeria formations of Pomoravlje (Popovac, Mutni-
ca) and Sumadija (Levac, Krusevac), cannot be correlated with Radoinje Miocene. Con-
gerian Miocene is certainly younger.

- Some fossils from freshwater Neogene of Dalmatia, Lymnaea klaici Brusina and
Helix schlosseriana Brusina, are found at Krusevica near Arandjelovac (Dolic, 1984).
This locality of Sumadija should be of the deposits laid during the lake-filling stage
deep below the "congerian"” Miocene of Orasac and Belanovica (Dolic, 1998).

- Certian identity in the fossil fauna character is found for "Pec Series" (Pavlovic,
1933), Metohija. The coal formation of Baljevac in the Ibar basin (Stevanovic, 1985)
may be of some interest for correlation. This subject will be disscused in future papers.

Fossil Flora (Dj. Mihajlovic)

Silty marlstones contain relatively abundant, mostly nicely preserved remains of fos-
sil plants. The prevailing fossils are leaf imprints, and there are fewer reproductive struc-
tures (flowers, seeds, fruits). A total of 117 specimens have been identified. The determi-
ned taxa are as follows:

Pinus rigios (Unger) Ettingshausen (5), Pinus sp. (4), Tetraclinis salicornioides
(Unger) Kvacek (1), Daphogene bilinica (Unger) Kvacek & Knobloch (1), Lauro-
phyllum sp. (1), IQuercus drymeja Unger (1), ITrigonobalanopsis rhamnoides (Ros-
smassler) Kvacek & Walther (2), Alnus sp. (1), Myrica lignitum (Unger) Saporta
(41), Comptonia acutiloba Brongniart (5), Gleditsia lyelliana (Heer) Hantke (1), Gle-
ditsia knorrii (Heer) Gregor (1), Zizyphus paradiasiaca (Unger) Heer (14), "Diospy-
ros" rugosa Saporta (12), Dicotylophyllum sp. 1 (type Grevillea kymeana Unger) (7),
Dicotylophyllum sp. 2 (type Salicites stenophyllos Ettingshausen) (11), Dicotylophyllum
sp. 3 (type Caesalpinia europea Unger) (2), Dicotylophyllum sp. 4 (type Bumelia minor
Unger) (2), Dicotylophyllum sp. 5 (type Sapindus graecus Unger) (1), Dicotylophyllum
sp. 6 (type Andromeda protogaea Unger) (2), Dicotylophyllum sp. 7 (type Pisonia eoce-
nica Ettingshausen) (1), Dicotylophyllum sp. 8 (type ICelastraceae) (1), Smilax sagit-
tiffera Heer sensu Hantke (1).

The oryctocenosis is generally characterised as follows:

- Among dicotyledonous, leaf imprints of Myricaceae: Myrica lignitum (35.04%)
and Comptonia acutiloba (4.28%) make 39.31% of all determined specimens.



- Many leaves characterised by reduced laminae (leguminosae type leaves and nar-
row-long leaves of Grevillea and Salicites type), mostly of uncertaun taxonomic affilation.

- Few, commonly abundant in Miocene deposits of Yugoslavia, representatives of
Lauraceae (Daphogene bilinica and Laurophyllum sp.), Fagaceae (IQuercus drymeja and
ITrigonobalanopsis rhamnoides) and Betulaceae (Alnus sp.).

- Lacking forms of Taxodiaceae, typical population of marshy and wet environ-
ments.

- Small lamina surfaces (microphyllous, sometimes also leptophyllous).

- Except for the Alnus sp., all taxa correspond to paleotropical vegetation and indi-
cate subtropical climate.

Compared with other well studied paleofloras from near localities of Serbia (Kremna
- Anic, 1938) and eastern Bosnia (Bjelo Brdo - Engelhardt, 1883, 1910a, and Polic,
1937: Miljevina - Engelhardt, 1904, and Kvacek et al., 1993), the flora of Radoinje
shows a striking affinity with floras of Kremna (near Uzice) and Bjelo Brdo (near Vise-
grad) . Almost all taxa and/or leaf types are found in the floras of Kremna and Bjelo Br-
do, although simple comparison of the lists of taxa (without illustrations) leads to a dif-
ferent conclusion. The "difference"”, however, is a consequence of the changed concept of
taxonomy for numerous fossil "species”, often confusing paleobotanistis who refer to old
paleobotanical references. Plant collections from Kremna and Bjelo Brdo contain many
more specimens”, and the formation of the collections took a much longer time. Hence,
one should not be surprised by the greater diversity of these than the Radoinje flora.

Of course, taxonomic diversity does not depend only on the volume of a collection. It
is controlled by local paleoecological factors, character of substratum, existence or nonexis-
tence of large flood plains, steep bank sides, etc. Regardless of all the stated, the conspi-
cuous affinity of Radoinje flora with the floras of Kremna and Bjelo Brdo is indisputable.

The paleoflora of Miljevina (near Foca), however, is quite different in composition.
Its dominant floral elements are very few or lacking in the flora of Radoinje (Glypto-
strobus europuea, xeromorphic oaks, Alnus gaudinii, Myrica laevigata, Acer tricuspida-
tum, etc.). The floral density at Miljevina is twice higher (Kvacek et al., 1993), but the
difference is not only a result of the numerosity. On the other hand, compared with
floras of Kremna and Bjelo Brdo, the flora of Miljevina is similar in taxonomic compo-
sition where the floral elements lacking in Radoinje are concerned.

This is why we are more inclined to the hypothesis that conspicuous unlikeness of
Miljevina and Radoinje floras should be interpreted (in part at least) as a consequence of
local enviroments, with most of Miljevina floral taxa corresponding to marshy and flood
river valley vegetation, and most of Radoinje flora to "drier” environments of steep bank
sides. However, in view of other geological data and correlations, it is difficult to believe
that these floras significantly differ in age.

Although the character of this work is not primarily paleobotanical, we cannot but
emphasize the great affinity of Radoinje, Kremna, Bjelo Brdo, Miljevina floras and that

The high affinity of forms from Kremna and Bjelo Brdo is noted by Anic (1938. p.159).
Flora of Bjelo Brdo (or Bjelo Brdo—Strpci, in: Engelhardt, 1910a) is one of the most abundant
Tertiary floras from Bosnia and Herzegovina.



of the classical paleobotanic locality at Kumi (today is offten to say Kymi) described by
Unger (1867) and Engelhardt (1910b). Without entering into detail, it may be stated
that the abundant and diverse paleoassociation of Kymi includes almost all floral ele-
ments (and leaf types) contained in the above mentioned floras of western Serbia and
eastern Bosnia. This affinity, at the present level of our knowldge, is not emphasized in
order to date our floras equally as the Kymi flora*, but the similar taxonomic composi-
tion of the floras from Kymi and our localities (taken in general) indicates the particu
larity and complexity of the vegetation that existed in the regions of western Serbia and
eastern Bosnia through a probably narrow time span of the Lower Miocene.

Fossil Fishes (V. Vuletovie)

Remains of fossil fishes are found in white and grey marlstones (loc. 2). Many of
numerous remains, poorly preserved or minor sceletal fragments, are beyond identifica-
tion. Only eighteen specimens are identified, viz.: Leuciscus cf. medius Reuss (1), Leu-
ciscus cf. papiraceus Agassiz (2), Leuciscus cf. oeningensis Agassiz (1), Leuciscus sp.
1 (4), Leuciscus sp. 2 (1), Smerdis sp. (5), Prolebias aff. egeranus Laube (2), Aspius cf.
elongatus H. v. Meyer (2).

All forms, except Prolebias aff. egeranus, are found in freshwater Miocene sedi-
mentary rocks, mostly dated Lower Miocene. Leuciscus cf. medius found in Radoinje
resembles the most the forms found at Ljubic (Andjelkovic, 1970); L. cf. papiraceus
looks like that from Trstenik (Andjelkovic, 1970); Aspius cf. elongatus and Leuciscus
cf. oeningensis are similar with specimens from Valjevo-Mionica basin (Andjelkovic,
1978). Prolebias aff. egeranus is identified on the specimen from Lower Miocene of
western Bohemia (Obrhelova, 1985).

Of particular note is that all our specimens are somewhat smoller than average, and
that some of identified taxa are tolerant to increased water mineralisation.

These are the first specimens of fossil fish found in the given region of Yugoslavia.
The nearest fossil fish localities are in Cacak-Kraljevo basin. The mere discovery' of fos-
sil ichtyofauna in this region is important.

CONCLUSION

The fossil materials indicate that sedimentary deposits of Radoinje, within the Sjeni-
ca lake group, are correlative with late Tertiary Dinaric development of Bosnia, Herzego-
vina, and Dalmatia.

Radoinje deposits are dated, using the studied materials, as Lower Miocene. Ava-
ilable information and correlations for Bosnia and Herzegovina, Dalmatia and Serbia,
may indicate middle part of the Lower Miocene (Eggenburgian/Lower Ottnangian).

There are indications that Sjenica lake group should be investigated for correlation
with Miocene basins of Montenegro (Pljevlja, Berane), east-Bosnian basins (Miljevina,
Rogatica, etc.), "Pec Series" of Metohija, and Miocene of Baljevac basin.

In relation to our localities. Kymi is situated far south (Euboea island. Aegean Sea).
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PESUME

JESEPCKW MNOLEEH PAOOVNHA KO4 HOBE BAPOLUU
Y 3ATTAQHOJ CPBNIN

YBO/,

Y okBupy [MpojekTa dopmaymoHa reonowka kapta 1:50.000, M'eonowkor 3aBo-
fa-TeMunHM", TeonolWKa UCTpaKMBama je3epcKor MmmoueHa, Ha nmctosuma "lMpujenosse
2" n "Yxuue 4" obaBmeHa cy 1996-1997. roa. MicnutnBaHo Nogpyyje ce Hanasn y 3anag-
Hoj Cpbujun, nsmehy 3natubopa, Ha ceBepy u 3naTtapa, Ha jyry; gpeHupa ra Yeay wu
fJaHalbe Pafonkb CKO-YBayvykKo je3epo, ca CBOjuM fieBUM nputokama. Og Hose Bapowwu
je yaa/beHo oko 9 KT (ceBepo3anagHo), o KokuHor bpoga oko 6 KT u of Mpuboja oko
17kT (cn. 1, 2).

Y TepeHCKUM pajoBuma ydyecTBoBanu cy u H. 3ynaHuuu, cegumeHtonor u 3. llo-
nosuh. OBAe CMO AYyXHMW fa ce 3axBanumo 3. PagoBaHoBMhy, Ha cpAavyHoj npeaycpcT/bu-
BOCTW MPUNNKOM TepeHCKor pafja u B. Pagynosuhy, Ha Tpyay OKO (OTOCHMMawa
thocunHor matepujana.

FEONOLUKWN MPUKAS

Jesepckn muoueH Pagoursa npunaga "6aceHy" PyTowu-Pagouwe, Kao jefHOM 0f
BULLUIE TEKTOHCKO-ePO3MOHMX OCcTaTaka y cacTaBy CjeHUUYKe je3epcKe rpyne.

YHyTap Me3030jckux hopmauuja (Tpujac, jypa, Kpega) MMOLEHCKe je3epCKe Hacnare
cayyBaHe Cy Yy MOpP(ONOLWKN jaCHO 03Ha4YeHOM TEKTOHCKOM pOBY, MpyXaka UCTOK-3a-
nag, Ay>xuHe og oko 10 KT, wupuHe 1-3 KT.'"YHyTap MUOLLEHCKOT TepeHa 1u3bujajy mMare
napTuje Mme3o30jcKor naneopesbeda, Kao NoTBpAa "Mo3anyke" CTPYKTypHe rpafe.

Makbu un3gaHuM MUOLEHCKMX cefuMMeHaTa Hanase ce 61Mxe CceBepHOM 0604y
(Papounrse, YonosuHa, 3anosse), a 60/bUX M3JaHaKa MMa y 3anajgHoOM fJeny, OKO cena
PyToLun.

Mpema H. 3ynaHuuny, m3Hag rpobsba M wWkKone y Pagouky mMma MawUX nojaBa
CUTHO3PHUX CEAUMEHTHUX Bpeya U KOHrAOMepaTa, MOPEKNOM Of TpUjackmx Kpeuraka.
pehe ceprneHTMHUTA U MarHesuta. [peKko HUX fieXe pasHU TUMNOBU CNATKOBOAHUX
KPYMHOCN0jeBUTUX Kpeywaka (MNEeCKOBWUTU, LWI/bYHKOBUTW, FPyABacTuW, anranaHu, "6urpo-
ngHn"), feb/bMHe HeKONMKO MeTapa. Kpeuwauum cy MecTUMU4YHO 6oraTu ocraumma
(hocunHMx Mekylaua uoctpakoga (cn. 2, nok. 1).

HewTo 3anagHuje (kyhe MNMonosuha), n3Hag Kpeydkwaka NeXxe TaHKOCMOjeBUTU [0
nnovactn (c7-(1T), y Maw0j Mepun namMuHupaHu (TT), MNECKOBUTW, aneBPONUTCKN A0
rMUHOBUTK NlanopLm, ca Npoc/ojunuma riamHa v Kpedraka, anym 1 naovyactux KapboHaTHUX
newdyapa. CegMMeHTN Cy Np/baBoXyTu Ao bGenuyactu, pehe cusu. OBAe MMa U Mawux
nojasa Ty oBa-Ty(uTa, Kucenor cactasa. BeposatHa geb/b1Ha OTKPUBEHUX CefMMeHaTa
je po 20 1. Cnojesn cy nopemeheHun, ca nagosuma ka J3 30°-60°. N3 npanopaua je
cakynsbeH 6orat hocunHu matepujan - aopa, MeKywWwUmn n pube (nok. 2).

TWnoBM cefMMeHaTa M youyeHe CeUMEHTHe CTPYKType, y3 obusbe ¢ocuna, ykasu-
Ba/in 6M Ha NANTKOBOAHE YCNOBEe Aeno3uuuje MUOLEHCKOT jesepa (nutopan, cybnuto-



pan), a Make nojaBe "nmMctacTux" cnojeBa M Ha KpaTKoTpajHe (hase werosor npogyo6-
/baBakba (MpogyHpan).

NckmbyunBo KapboHaTHM cacTaB Hacnara, Kao U CAMYHOCTY ca oKanuTeTuma musmMe-
fy Hoee Bapowwun n CjeHunue, npukmbydyjy oBe cegumeHTe Beh n3geojeHoj dopmaunju -
Kap6oHaTu ¥YBUa, y OKBUPY MUOLEHCKe, CjeHNYKe je3epCKe rpyne.

MPNKA3 ®OCUNJTHOIr MATEPWJATIA
docmnHm mekywum (4. Aonunh)

HaBefeHo je ga pocunHM mMaTepujan noTuye U3 ABe BPCTe CeAMMeHaTa: U3 clojeBa
Kpeykaka 1 13 nanopaua. Octaum QoCUNHMX MeKyllala y Kpedwalnma, Mako penaTus-
HO 4YecTu, BeOMa Cy fowe o4vyBaHW. Ha wu3rneg nenu npumepum KpynHux ractponoja
npeAcTaB/beHN CY UCK/bYUUBO je3rpuma, hparMeHTMMa, oTUcLuma Uam npeceuuma. /by-
WIType cy pecopb60oBaHe M YeCTO UCNYHEHE CNApUKanLMToMm.

CnunyHo je 1 ca hOCUIHUM OCTaumMma M3 nanopaua. Y rMMHOBUTO-KapbOHATHOM OC-
HOBHOM CeJMMEHTY Hafla3e ce pekpucTanucanu parMeHTu /byliTypa Mekyllaua, Kao u
Kanynu ocTpakoda Koju HUCY MOran 6uUTU geTepMuUHUCaHU. DOCUNHU MaTepujan je Haj-
yewhe pedopmucaH, a PeTKO Cy M HENOTNYHO cayyBaHW MOPGOaoruja /bywType u
KapakKTepucTUUYHU aeTa/mbu CKYNNType.

Pagonte, kpeuwaun (nok. 1): *yrTnaea cl. koHe*w Brukjna (2)’, cIl. hyak/leuca
Brumna (20), KaJix ? $p. (Bmwe komaga), TkeoAoxw (Calyellla) ex 8r. awjana Bru51-
na, ProxoMken/a xp. cljy., PlanorhJ\ kp. cWy., Hy(lro\)/a ? 3p., Yalya(a $p., PT/lwT 8p.,
onepkynym, ooroHuje Charophyla.

Pagoure, nanopuwn (ca ¢nopom u pubama), (nok. 2): Pyr$ula ? ex 8r. <lalrTanna
(20), Planork!x xp., 1_yTnaea 3p., Hellx xp., PTcUMT Xxp., onepkynym.

M3 cnaTKOBOAHMX KpeytakKa, CIMYHUX OHUMA Y Pafouky, Ha fecHoj 06anu YBua, u3
Haj3anagHujer gena cjeHnykor 6aceHa, mM3gBojeHu cy: Hyclrokla ? 3p., [.yTnaea xp.,
PJ.udcl T xp.

Mako ce paan 0 CKpoOMHOj hOCMIHOj (hayHM MeKyllala, OHa yKasyje Ha:

- Mpema cBoM onwTem KapakTepy ocunHa ayHa ykasyje fa ce Hacnare Pagoua,
y cacTaBy CjeHunuYKe je3epcKe rpyne, CBpcTaBajy y AMHApPCKO passuhe mnaher Tepuujapa
bBocHe, XepLerosmHe n lanmauuje.

- Y maTepujany ca KOjum ce pacnonarano HWUCY YOUYeHU NpefcTaBHULU KOHrepuja,
MenaHoncuaa u ocapynyca, HATU Cy Te MeKyLILe y WMPeM NpoCcTopy CjeHMYKor 6aceHa
3anasuaun paHuju uctpaxusauun. 3a caga npoHaheHn HOCUNHM MaTepujan, yKasyje Ha TO
fa Hacnare CjeHM4YKe je3epcKe rpyne npunagajy HewTo cTapujem passuhy, y 0O4HOCY Ha
noMmeHyTa 60CaHCKa, XepLeropayka u janMaTuMHCKa HalasmuTa.

- ®ocunHa payHa M3 CNaTKOBOLHUX KOHrepujckmx popmaumja y NMomopasmwy (Mo-
nosay, MyTHuua) n Wymaguju (Sleay, Kpywesau), He Moxe 6uTu ynopefeHa ca Muo-
LueHom Pagonmwa. KOHrepujcku MUOLEH je cBakako mMaanu.

- Hekwn of npeacTtaBHUKa CNaTKOBOAHOr HeoreHa [Janmauuje: 1yTnaea kkac/ Bru-
5lna, HeWx xckkwenana Bruxjna, HaheHn cy y Kpywesuum, kog ApaHhenosua (bo-
1Jc, 1984). OBa nokanHocT y LWWymaanju Hanasnna 6u ce gy60ko ncnog "KoHrepujckor"

Bpoj npumcpaka (y cBuM cnuckoBuma ocuna).



muoueHa Opawua n benaHoBuue, y Hacnarama u3 ase McnykwaBaka je3epckor 6aceHa
cTapujer passoja (bBoHc, 1998).

- W3BecHe nogypapHOCTU Yy KapaKTepy ¢ocunHe ayHe Hanasumo kop “Mehke
cepuje”, (PayloY1C, 1933), y MeToxmuju. ¥ Tom cMucny morna 6m ga 6yae nHtepecaHTHa
M yriboHoCHa popmaumnja babeBua, y nbapckom b6aceHy (6neyanoyjc, 1985), o yemy he
O6UTK peun SpYrom NpuUINKOM.

docunHa ropa (h. Muxajnosuh)

Y aneBpuUTCKUM nanopuumMa Hanase ce penatMBHO 6GPOjHM M YrnaBHOM /ieno ouy-
BaHM ocTauu ocunHux 6umbaka. lMpeosnahyjy otucum nuctosa, a pefe ce cpehy u
penpoayKTUBHe CTPYKType (LBETOBU, CEMeEe W MMA0A0BM). YKYNHO je AeTepMUHUCAHO
117 npumepaka. OgpeheHun cy cnegehu TaKCOHU:

P/nux r/ujox (1Jn8er) E»1n85han$en (5), PJnux .up. (4), TelrtackinJx aalcornlLiAex
(1Jn8er) Kyacek (1), Oapko%ene LULLca (1Jn8er) Kyacek & Knohloch (1), [muro-
pkylurn 3p. (1), ?(2uercna (lryTeja TJn8er (1), 1Tn%onol)alanopx1X rkaTnollex (K6x-
5tab6ler) Kyacek & \\Malher (2), Alnma 3p. (1), Mynca Wj>mluT (1Jn8er) 8aporl;a
(41), CoTploTa acutoka Bron§tarl (5), Clechwa lyelllana (Heer) HaTtke (1), Cle-
(WTa knorrn (Heer) Ore§or (1), hrypkus parac.ulaca (1Jn8er) Heer (14), "0)oxp\-
roy" rugoxa 6apolla (12), 0lco(ylopkylluT 6p. 1 (run Cre\>LlUea kyTeana 1Jn8er) (7),
OlcolylopkylivT $p. 2 (Tun 5alic(ley xemopkyWox ETn”3hanxen) (11), OkolylopkylluT
5p. 3 (tun CaewlplTa europea MNn8er) (2), OlcolylopkyllmT 3p. 4 (Tun BuTela TTOr
1Jn8er) (2), 0'lcolylopkylluT xp. 5 (Tun SapTclux “raecux 1Jn8er) (1), OJcolylopkyuT
5p. 6 (Tun AnclroTecla prolo%aea 1Jn§er) (2), Olcolylopk\lluT $p. 7 (TMn PJxoTa eoce-
Tca EWno6hanxen) (1), 0lco(ylopkyllnT xp. 8 (Tun 9Cela.u(raceae) (1), bTWax xa%wm-
njera Heer senw Hanl:ke (1).

OCHOBHe 041MKe OPUKTOLLEHO3€e Ce MOTy OKapakTepucatu Kao cnegehe:

- Mehy agnkoTunefoHUM 6u/bKama LOMUHUPajy oTucum nuctoBa Myncaceae: Mynca
n$TLUT (35,04 %) n CoTp(oTa acullloka (4,27 %), Ha koje oTnaga 39,31 % of CBUX fe-
TEPMUHUCAHUX NpUMepaka.

- JlocTa cy 4eCcTu NNCTOBM KOjU Ce KapaKTepuwy pefyuupaHum naMmmnHama (MMcToBu
NEryMUHO3HOI Tuna, Kao U yCKK 1 gyru nuctosu- tuna Creylllea n Balicllex), yrnaBHoM
HeCUrypHe TaKCOHOMCKe NpMnagHocTu.

- N3y3eTHO cy peTku, y HaWMM MUOLEHCKMM Hacnarama o6uW4HO 6POjHO 3acTyn-
/beHW, npeacTaBHUUM Eauraceae (Oapko”ene klTca n [muropkyWuT xp.), Pagaceac
(?<2vercu.y NryTeja v 1Trl8onokalanopx1x rkaTnolllex) u Belulaceae (Almux 8p.).

- MoTnyHo n3ocTajy npefctaBHMuM Taxochaceac, TUMUYHWM CTAHOBHULM MOYBapHUX
M BNAXHUX CTaHMLUTA.

- CBM NNCTOBM Ce KapakTepuwy Maaum MNOBpLIMHAmMa namMmuHa (MUKpouUaHU, a
noHeKag v NenToMuaHn).

- Ca un3y3eTKoMm Alnux Bp., CBM TaKCOHW OAroBapajy yrniaBHOM MafeoTpPoOncKoj
BereTauuju, u ykasyjy Ha CynTponcKu KapakTep KnmMme.

Kapa ce hnopa Pagoutba ynopeam ca gpyrum 4o6po npoyyeHMM naneodiopama, us
reorpapcku 6AMckmx nokanuteta 3anagHe Cpb6uje (KpemHa; ATc, 1938) M ucTouHe



bocHe (bjeno bpgo; En8elharcu, 1883, 1910a u Pollc, 1937; MumesmHa: En8elharcll,
1904 n Kyacek e1 al, 1993), 3anaxa ce ga ¢nopa Pagonwa nokasyje ynagmbusy cnamu-
HOCT ca nopama KpemHe (kog Y>xuua) n bjenor bpga (kog Buwerpaga)*. MNMpakTuyHo,
CKOPO CBWM TaKCOHW WU/MAn NUCHN TUNOBY jaB/bajy ce u Kog hnopa KpemHe n bjenor bpaa,
nako 6u ce npoctum ynopefjuBarkem, CamM0O Ha OCHOBY CMMCKOBa TakcoHa (6e3 yesupaa y
nnycTtpaynje), AOWNO A0 Apyraumjer 3akmbydvyka. MehyTum, BehnHa oBux "pasnuka" je
yrnaBHOM rnocfiefuua 3HaTHO MPOMeeHUX cxBaTatba TaKCOHOMCKe npunagHocTu 6poj-
HUX ocunHmMx 'BpcTa”, ca YMMe ce naneoboTaHW4Yapu pefOBHO cycpehy Kaga Kopucte
cTape naneo6oTaHuMuke pagose. Konekyunje 6umwaka ns KpemHe un bjenor bpga cagpxe
MHOro Behu 6poj npumepaka**, a camo (opMupare KoNnekuuje Tpajano je BPEMEHCKMU
MHOTF0 ayXe. 360r Tora He Tpeba ga n3HeHahyje Beha TaKCOHOMCKa Pa3HOBPCHOCT OBUX
thnopa y ofHocy Ha nopy Pagouma.

HapasHo, Tpe6a uctahm fa TaKCOHOMCKa PasHOBPCHOCT He 3aBUCKM UCK/bYUYUBO 0f
obuma Konekumje. Ha by y 3Ha4ajHOj Mepn yTUYy 1 TIOKAHW Nafe0eKoNoWKN hakTopu,
KapakTep cyncTtparta, nocTojawe OAHOCHO HermocTojakbe MPOCTPaHMX MAaBHUX PaBHULA,
cTpMe obancke ctpaHe uth. bes o63upa Ha CBe peyeHOo, HECMOPHa je ynaj/buea CAUYHOCT
Pagountcke hnope ca pnopama KpemHe n bBjenor Bppaa.

Maneodnopa MubeBuHe (kog ®oue), MefyTum, 04NNKYje ce NPUANYHO SPpYraynjom
KOMMO3NLUMjoM. HbeHN JOMUHAHTHU DIOPHU efleMeHTH Cy BP0 PeTKM UAWN NakK NoTnyHO
nsoctajy y gpnopm Pagoumwa (Clyploxlrok>ux europaea, KCEPOMOp(PHM XxpacToBu, Alnux
uanchnll, Mynca laeyjalll, Acer (rkm.upj(laluT uTgh.). Mako je 6poj npumepaka y Konek-
unju pnope nus MubeBmHe ABOCTPYKO 6pojHUju (Kyacek el al., 1993), ounrnegHo je ga
pasfinke HUCY camo nocnefguua 6poja npumepaka. Ca gpyre cTpaHe, nopefewem paope
MumeBnHe ca pnopama KpemHe n bBjenor bpaa Buan ce fa OHe yrnaBHOM MMajy canyaH
TaKCOHOMCKM cacTaB Kafa ce pagu 0 (hJIOPHMM eneMeHTUMa Koju HegocTajy y aopu
Pagoutba.

360r Tora cMo BMLIE CKNOHM NpeTnocTaBuM Aa ynag/buse pasnuke nsmehy dnopa
MwusbeBMHEe M Pajouwa npoTtymadyumo (6ap AeNMMWUYHO) M Kao nocneguuy NoKanHux
ycnoBa cTaHuwTa, rge 6m Hajsehun 6poj TakcoHa MUbLEBMHCKE Piope OAroBapao BereTa-
UMjU MOYBAPHUX CTaHMLWITA U NNAaBHUX PeYHUX A0NMHa, a BehnHa BpcTa Pajonmwcke ¢no-
pe HewTo "CyB/bMM" CTaHUWTUMa CTPMUjUX obanckux cTpaHa. HapaBHO, OBMM Cce He
ofbalyje NOTAYHO MOTryhHOCT fa cy y nNuTawy (Gnope pasnuyute ctapoctu. MehyTtum,
063MpOM Ha [pyre reonowke nogaTke U Kopenauuje Tew Ko je BepoBaTu fa ce cTapocT
0BMX (D/iopa y 3HauyajHOj Mepun pasnunkyje.

docunHe pube (B. Bynetosuh)

Y 6enuMm u cuBuMM nanopumma (noK. 2) npoHaheHW cy ocTaum ocuaHux puba.
KoHcTaTOBaHM cy 6pojHM ocTauu Koje Huje 6uno moryhe getepmmuHucatu, 36or cnabe
04YyBAHOCTU W/IM MPUCYCTBA CAMO HEKMX MakWX AenoBa ckeneTa. M3 mana 36upke gobpo

ovyBaHMX npumepaka ogpefeHun cy: lancrxceux cl. Teclux Kensb (1), lnmaxcux cl. pap\-
racemx A8a$$jx (2), [teuc/xcux cl. oemnuenxJx A8ak$i2 (1), Inmclxcux 6p. 1 (4), 1lnm-
cuxemx sp. 2 (1), 3Terckx $p. (5), ProleMax alT. eyeranux baumhe (2), Axpwx cl. elon%a-
Wx H. V. Meyer (2).

Benunky cnnyHocT pnopa KpcmHe n Bjenor Bpga ucrakao je jow Awc (1938; cTp. 159).
®dnopa Bjenor bpaga (unu Bjeno Bpao-W Tpnuwn, y EnucY ha<j!, 1910a) je jeaHa oa HajéoraTujux Tep-
umnjapHux nopa n3 bocHe n XepLerosuHe).



Csu oBM 061uLKM, ocum Prolekw5 aT. eyeranux, Beh cy Mo3HaTu y HallKMM CnaTko-
BOJHUM MUOLLEHCKMM CeAMMEHTUMA M YTNIaBHOM Ce Be3dyjy 3a [0k MUOLEH. unclxcnx. cl.
Teclnx, ca 0BOT floKanmMTeTa HajCAMYHKUjK je ca OHUM HaheHum y Jby6uhy (A nclje ko Vic,
1970);  cI. pap/racenx morao 6u ga ogroesapa npumepky us TpcteHuka (AncljelkoYlc,
1970); Axpw3 cl. elon%a(uH 1 Teucuucny cl. oenT%enT Moram 6u ga oarosapajy npumep-
uMma n3 Ba/beBCKO-MUOHMYKOT 6aceHa (AncljelkoYlc, 1978); Prolek>lax alT. eY%eranux je
[eTepMMHUCaH Ha OCHOBY MpuMepaka M3 gokwer muoueHa 3anagHe Yewke (Ofrheloya,
1985).

MIHTepecaHTHO je fa Cy CBM HallW NpUMeEpLU HewWwTo MawWX AUMeH3Mja of npo-
CeYHUX 1 la HeKe 0 AeTepMUHMUCAHUX TAKCOHA' MOAHOCE MOjavyaHy MUHepanu3aunjy Boge.

3HayajHO je TO WTO Cy OBO MpBM nNpumeun hocunHux puba HaheHW y 0OBOM geny
Jyrocnasuje, a HajonvMXXn NOKanUTeTN ca PoCUIHUM pnbama Hanase ce y YayaHCKO-Kpa-
/beBaYKOM 6aceHy, Tako fa je caMO KOHCTaTOBake nojaBe ()oCUHE UXTUOdayHe y 0BOM
noApy4jy 3HayajHa YnMkbeHuua.

3AK/bYYAK

MpukasaHn hocuNHKM mMaTepujan ykasyje ga Hacnare Pagouwa, y cactaBy CjeHuuKe
jesepcke rpyne, ogrosapajy AuHapckom passuhy mnaher Tepuujapa bocHe, Xepuero-
BMHEe 1 danmauuje.

Ha ocHOBYy npoyuyaBaHOr MaTepujana cTapocT Hacnara Pagouwwa 6u ce morna fge-
(hnuHUCcaTU Kao AOHmOMMUOLEHCKa. PacnonoXusu nojaunm v Kopenauuja Ha LWMpem npo-
cTtopy bocHe n XepuerosuHe, Oanmaumje n Cpbuje, mornm 6u ga ykasyjy Ha cpegwu 4eo
LOotber MuoueHa (ereHbypr-L0ow Y OTHAHT).

Y Hapef4HuUM (hazamMa UCTpaxuBaka MNaxwy 6M Tpebano yCcMepuTW Ha MOKyLIaj
nose3nBawa CjeHNYKe je3epCcKe rpymne ca MuoueHckum 6aceHmnma LipHe Mope (MsbeBba,
BepaHe), nctoyHob6ocaHCKkMM 6GaceHuma (MwumbeBuHa, Poratuua mta.), "lMehkom cepu-
jom" y Metoxuju n mmoueHom barbeBaykor 6aceHa.

P1.ATE | TABJ1A

pi8. (Cn.) 1L PTun Mva (1dn8er) EW ng6han”en, x1.

pi8. (Cn.) 2. TelracHTa 3alcorwolle3 ([Jnuer) KVacek, x1,5.
p18s.(Cn.) 3, 4, 5a, 6.Myrica MyTluT (1Jn8er) 8aporla, x1.

pi88.(Cn.) 5h, 7-9. 'Tho$pilos” rmoaa 8aporia, 5h x1; 7-9 x1,5.

pi8. (Cn.) 10. 1Tr1%onokalanop515 raTnolllea (K66Ba85ler) KVacek &
\Yal(her, x1.

pi§. (Cn.) 11. "Iwercn.”; clryTeja Fin~er, x1.

pi8. (Cn.) 12. ImuropylivT 8p., x1.

pi8s. (Cn.) 13, 14. CotploTa acmHlobk Bron~njar!, x1.



P|*x. (Cn.) 1,2.

Pijj. (Cn.) 3.

P1& (Cn.) 4.
PJuy.(Cn.)5.

pi8. (Cn.) 6.

Plu. (Cn.) 7.

K88. (Cn.) 8-10.
ps. (Cn.) 11
ps8. (Cn.) 12.
pju. (Cn.) 13.
p8.(Cn.) 14.
pj§. (Cn.) 15.

Pj~- (Cn.) 16.

pj™. (Cn.) 1.
pil (Cn.) 2.
pldd. (Cn.) 3.

pu. (Cn.) 4.

Pju. (Cn.) 5.
Pjj;- (Cn.) 6.
pi1§. (Cn.) 7.
Pjj;. (Cn.) 8.
pju6. (Cn.) 9-13.
pl8- (Cn.) 14.
P18.(Cn.) 15.
Pju. (Cn.) 16.
P18.(Cn.) 17.
p1°6. (Cn.) 18, 19.
Pj~- (Cn.) 20.
PJXJ. (Cn.) 21.
pj™. (Cn.) 22.

PIrATE Il TABJIA

1MlconlopkyllnT 6p. 2 (lype (Tmn) 3aYcUex MenopUyNox
EVNJnybhanben), x1.

01ColylopHylinT 6p. 1 (lype (tmn) CreruMea kyTeana
1Jn8er), x1.

0lcolylophyllnT 6p. 8 (lype (Tmn) ? Celablraceae), x1,5.
1)lcolylophyllnT 6p. 6 (lype (Tun) AnclroTecla proloj>aea
Mn~er), x1.

0lcc/y\opkyllnT 6p. 4 (lype (Tvn) BuTeMa TTor 1Jn§er),
x1.

LcolylophylinT Bp. 3 (lype (Tun) CaexalplTa ewuropaea
1Jn8er), x1.

Xuyphu.y para/lwaca ((Jn8er) Heer, x1.

Clecl1la knorri(Heer) Ore8or, x1.

3TWax .vyaumnlera Heer 6enéum Han(ke, x1.
Oapkouene Wlca (1Jn8er) Kyacek & Knohloch, x1.
Alnua 6p., x1.

OlcolylopkylluT 6p. 5 (lype (tun) 5SapTclux %raecw
(Jnuyer), x1.
ClecA(ala lyelllana (Heer) Han(ke, x1,5.

PrATE 11l TABJTA

Ne«c«c«5 6p. 1, x1.

1nncl$cu$ 6p. 2, x1.

1nuclxenx cl. Teclw$Ken66, x1.
17enclucna c!'.oeTn3enwAg8ab612, x1.
[Mencracum cl. paplracen.y A2a6612, x1.
3Tercx 6p., x1.

Axpw.y cl. elon)>cUmx H. V. Meyer, x1.
Proleklax aC e”eranux Eaunhe, x1.
Pyr)>nla ex §r. clalTalna, x5.

PkTorHmn 6p., x5.

ProxolllkeTa 6p., x5.

Tkeocloxma ex 8r. aTjana x5.
PIxlcllnT 6p., X5.

l,yTnaea cl. koHeyca Bru6jna, x1,5.
~yTnaea cl. kyallencaBrusjna, x1,5.
Kaclx ? 6p., x1,5.

1nte6(one \yjlh T011M6C6 (Kpeuwak ca MeKywwumuma), x1.














