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The Natural History Museum in Belgrade possesses an extensive collection of
Carboniferous fossil plants originating from the area of Vrika Cuka. The decision
to show the collection came as a result of a number of specimens, the well-
preserved fossil material, and the fact that in Serbia there are very few localities
with carboniferous flora.

The beginning of the research was impeded by the facts that material was
never recorded in the Museum’s inventory books, that there were no data about the
chronology of the collection, and that the number of samples and their locations
were not known. After several years of research, however, all the required data
were obtained and the collection was finally completed and inventoried.

The genera of Cordaites, Pecopteris and Asterotheca prevail in the paleoflora
of Vrika Cuka, but different seed ferns also appear in large numbers. There are
also a few arborescent lycopsids and horsetails. Although the paleoflora originates
from three localities that are close to each other, clear differences can be noted in
the floristic composition, as well as the presence of certain taxa, particularly
between the paleofloras of the streams Uzunov Potok and Surdzijski Potok.
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INTRODUCTION

The Collection encompasses over 430 specimens of Carboniferous
fossil plants. The material originates from Vrika Cuka (Eastern Serbia), or
to be more exact - from the localities of the streams Uzunov Potok, Bonin
Potok and Surdzijski Potok. The specimens that make up the collection
were gathered in 1948. and 1949.

The largest segment of the collection consists of the leaf impressions in
coal shales. There are also some impressions of seeds, tree trunks and other
plant organs, as well as imprints of fish scales and shells and a smaller
amount of detritus of a plant origin which is difficult to identify.

In Serbia, there are only two localities with numerous and well-
preserved Carboniferous or Carboniferous-Permian flora: one is the broad
area between the Mlava and Pek rivers, and the other is the paleoflora of
Vrika Cuka, described in detail in this paper.

As the museum processed the collection, it was established that it was
extremely rich in plant material, that the level of fossilization was good,
and that the plants were easy to identify. To date, the collection has never
been shown.

MATERIAL AND METHODS

The collection consists of 432 inventoried taxa, with inventory numbers
from 1044 to 1338 (Inventory book of Paleobotany BEO 56:581, the
Natural History Museum). These are mainly impressions or compressions
of leaves, parts of tree trunks, or seeds in coal shales.

The numeration was performed according to the following principles
(methods): given the fact that one piece of rock usually contains many
overlapping fossil leaves, the inventory and marking of fossils was
conducted using the following methodology: a piece of rock with plant
imprints was marked by the main inventory number, while each plant fossil
was marked using a subscript. For example, the piece of rock with the Inv.
No. 1081 carries several different fossils, marked as Inv. No. 1081;
Cordaites palmaeformis; Inv. No. 1081, Samaropsis emarginata; Inv. No.
10815 Eusphenopteris sp, etc. This method of marking was proven practical
whenever there were multiple imprints on a single rock.

Given the fact that this collection was never recorded in the collection
books or inventory books, its origin and the total number of specimens
were not known until 2014, when a systematic research into and the
processing of this collection began. The fact that notes (tags) with the



BULLETIN OF THE NATURAL HISTORY MUSEUM, 2015, 8: 21-45. 23

localities and the collection dates were found in the boxes containing the
fossil material significantly facilitated the work. This information made it
clear that the material originated from Vrska Cuka, and that it was collected
in June 1948 and 1949. Apart from this, the majority of practical data about
the origin of the collection were obtained from the paper on the
Carboniferous - Permian flora of Vrika Cuka (Panti¢ 1951).

The majority of the samples were identified during the research and a
revision was performed concerning those that had already been identified,
with the exception of Pteridospermatophyta, in which case the old terms
were kept whenever they were found next to the fossils, where they had
probably been placed by Nikola Panti¢ prior to 1951' (e.g. in the case of
Callipteris conferta Stern. the correct name is Autunia conferta Brong.).
The remaining seed ferns were identified only as far as the genus.
Moreover, all seed ferns needed a detailed and thorough revision. Cuticles
were not preserved on the imprints of the leaves; identification was thus
performed based on morphoanatomic characteristics which were possible to
observe under the magnification of up to 40x (40-10). Although the
imprints are in a rather good condition, some of them were still difficult to
identify due in particular to poorly preserved specimens, for which it was
impossible to determine whether they are leaves of Cordaites or the stems
of Calamites.

The numbers in all the tables shown in this paper represent the number
of specimens.

RESULTS

Chronology of research

The data found at the Museum are indicative of the fact that paleoflora
was collected on Vrika Cuka in 1948 and 1949, on the banks of streams
Uzunov Potok, Surdzijski Potok and Bonin Potok. On the basis of those
data it was concluded that the fossils described by Panti¢ in his paper on the
Lower Permian flora of Vrika Cuka (Panti¢ 1951) were actually a small
part of the collection kept at the Museum. The data in Panti¢’s paper shows
that items from the collection were gathered by geology students for the
Geological Institute of the Serbian Academy of Sciences during their
summer excursions in 1948 and 1949. Since the data and the localities
presented in Panti¢’s paper and in the Museum Collection were congruous,

! Nikola Panti¢ (1927-2002) - paleobotanist, member of the Serbian Academy of
Sciences and Arts.
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the students of geology were named as the collectors of the Museum
Collection. At that moment we knew who and when had collected the
specimens; it was however still unknown how the Collection ended up at
the Museum, because Panti¢ had said that it had been added to the
collection of the Academy of Sciences. The most likely response to this
question is that Nikola Panti¢, who was volunteering at the Natural History
Museum at that time, had brought the collection from the Academy of
Sciences to the Museum in order to process it, after which the Collection
remained there until today.

COMPARISON OF THE PALEOFLORA PUBLISHED IN THE PAPER BY PANTIC IN
1951 AND THE SAMPLES IN THE MUSEUM COLLECTION

Similarities: The type of fossils and fossilization, the sediment, the data
concerning the collection and the localities.

Differences: The fossils whose drawings were presented by Panti¢ in
his paper cannot be found in the collection, except for one recognized as
Sphaenophyllum thonii (Panti¢, 1951. pp. 129, Fig. 16). It is possible that
Panti¢ had taken the fossils to draw them, as part of his work on the paper,
and that he had never returned them. In his paper Panti¢ also fails to menti-
on the existence of a single Lepidodendrales, not even Stigmaria, of which
there are several in the collection. He also mentions the fossil which he be-
lieves to be Coniferae, while in the Museum Collection, however, there are
no imprints similar to conifers (except for Inv. No. 1208, Lepidodendron
vel Coniferales). The author assumes that Panti¢ only presented a small
segment of the fossils from the Museum Collection, and that the samples
that appear in the drawings were never returned to the Collection.

Until 2015 the number of fossils in the Collection was unknown
because the boxes with the paleoflora had been kept in different locations.
Most of them were in the Paleobotanical Collection. Some of the boxes
were also preserved in other geological collections, while approximately
ten of the most beautiful samples were found among the exhibition
material.

To date, this collection has never been presented in its entirety. A part
of the Collection was processed in a graduation paper (Stevanovi¢ 1996),
while another, smaller part was subjected to a revision by our colleague
Yanaki Tenchov (Bulgarian Academy of Sciences) in 2010. No sooner than
in 2014, however, was the complete material gathered in a single location,
where the objects were identified, inventoried and revised. It was only then
that it became clear that the collection was much bigger and far more
significant than anyone had thought.
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The matter of age

The age of the flora has not been determined with certainty. Panti¢
(Panti¢ 1951) believed that flora belonged to the Upper Permian age, only
to later conclude, having reviewed the material one more time (Panti¢
1969), that it was partly of the Stephanian and partly of the early Permian
age. Skerlj and Milovanovié (in Veselinovi¢ et al. 1975) consider it to be
typical Stephanien flora. However, none of the authors mention that in
these localities there were arborescent (tree-like) lycopsids, which were
found in the Museum Collection (primarily Stigmaria). Here, the
Stephanien-Permian flora which was found in the wide area between the
Mlava and Pek rivers (eastern Serbia) should also be mentioned. (Panti¢
1952, Djordjevi¢c Milutinovi¢ 2010, 2013). From the taxonomical
standpoint, this flora is not similar to the paleoflora of Vrska Cuka;
Linopteris and Alethopteris prevail, while Cordaites are found in small
numbers and arborescent lycopsids are only represented by several samples
of a Sigillaria tree trunk.

Note: It should also be mentioned that among the plant fossils from the
locality of Surdzijski Potok there is also one well preserved large sample of
the leaf Zamites sp. Inv. No. 1295-1300 (a genus characteristic of the
Mesozoic), which does not fit into the composition of the Carboniferous
flora. How this fossil appeared in the Collection, or whether this fossil was
truly found in Surdzijski Potok - which is almost impossible - is unknown.
Given the fact that Liassic layers were also found on Vrska Cuka, the
sediments being of a similar structure, it is possible that one of the students
had temporarily placed the specimen among the Carboniferous fossils,
where it had remained.

The description of the localities and the material
The material collected on Vrika Cuka was brought in from three sites
(Fig. 1-2,): the streams of Uzunov Potok, Bonin Potok and Surdzijski Potok.
It was collected during a minimum of two seasons, in 1948 and 1949. The
fossiliferous sites with paleoflora are located south-westwards from the
Avramica village. The Avramicka Reka, the right tributary of Beli Timok
river, flows through the mining settlement of Avramica (the anthracite mine).

Three streams, namely Surdzijski Potok, Bonin Potok and Uzunov
Potok are not written in the official geographical and geological maps In
2015, field research in the area of Vrska Cuka was renewed, but newly
collected paleoflora specimens do not correspond to those from the
Collection either by the type of fossilization or by the number of
specimens. The largest parts of the streams are not accessible today,
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Fig. 1. — Topographic map shows the location of Beli Timok river (1), mining
settlement Avramica (2), Avramicka Reka river (3), confluence of the streams
and Avramicka Reka river (4).

o ; : : Google earth

Fig. 2. — Position of the Avramicka Reka river and streams (satellite map):
A — Uzunov Potok; B — Bonin Potok; C-Surdzijski Potok.

because, in their middle course, the streams are filled with stones and flattened
tree trunks and covered by vegetation. The newcollected paleoflora was found
in vicinity of streams confluence with Avramicka Reka river: Uzunov Potok
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(43°49°41.18” N, 22°20°27.95” E, altitude 344 m); Bonin Potok (43°49°37°69”
N, 22°20°14.98” E, altitude 336 m) and Surdzijski Potok (43°49°33°42” N,
22°20°19.40” E, altitude 312 m). Based on the description of localities done by
Panti¢ (1951, 1969), the author of this paper assumes that the paleoflora
specimens from the Museum’s Collection were gathered somewhere else,
probably upstream, near by the border between Serbia and Bulgaria.

1. UZUNOV POTOK

Table 1. — Collection book of the Uzunov Potok

Date of collection

Number of specimens

11 VII 1948 71
22 VII 1949 165
Total number of samples 236

Fossils from the Uzunov Potok locality

Table 1.1. — Cordaitales

Cordaitales Inventory Number 56:581 - Total

Cordaites borassifolius 1056; 1066; 10673; 1072; 1103; 1113; 9
1262;; 279,; 1286,

Cordaites palmaeformis ~ 1045,; 1046; 1048; 1049; 1050;; 1051, 33
1053,; 10554; 1060,; 1061; 1064; 1065;
1067; 1068; 1069,; 1071,; 1076,; 1077,
1081; 1083; 10854; 1088,; 1090; 1093;
11015 11025 1118; 1119,; 1215,; 12235;
1242,; 1249;1277,

?Cordaites palmaeformis ~ 1057;; 1062,; 1063,; 1075 4
Cordaites cf. 1096 1
palmaeformis
Cordaites principalis 1044; 1047,; 1052; 1053; 1055,; 10575; 35

1058; 1059; 1060,; 1062,; 10635; 1070;
1073; 1074; 1084; 1085,; 1086; 1087,
1088; 1089; 1091; 1092; 1094; 1095,;
1099,; 110145 11025; 111035 11145; 11195,
1249; 1260, 1266; 1278; 1292
Cordaites cf. principalis  1080; 1112 2

?Cordaites principalis 1045;; 1054,; 1078; 1079,; 1082, 5
Cordaites sp. 11204; 1271; 1272,; 12814; 1293, 5
Cordaites spp. 1227; 1243,; 1246,; 1254 4

?Cordaites sp. 1117,; 1248, 2
Cyperittes sp. 11024 1
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Table 1.2. — Seed ferns

Pteridospermatophyta Inventory Number 56:581 - Total
Alethopteris sp. 1244; 1289, 2

?Alethopteris sp 1275 1
Aphlebia sp. 1085, 1

?Aphlebia sp. 1063, 1

?Calipteris conferta 1225 1

?Eusphenopteris sp. 1079,; 10813 2
Linopteris sp. 1108; 1121 2
Mariopteris muricata 1245, 1

?Mariopteris sp. 11015; 1076, 2
Neuropteris sp. 1232; 1235; 1273 3

?Neuropteris sp. 10555; 1230; 1239; 1255; 1256; 1262,; 1293, 7
Odontopteris minor 1286,; 1287 2
Odontopteris sp 1279, 1

?0dontopteris sp. 1095,; 1120, 2
Sphenopteris sp. 1289, 1

?Sphenopteris sp. 1100 1116 2

Table 1.3. — Tree ferns
Marattiales Inventory Number 56:581 - Total
Asterotheca 11064; 1240 2
arborescens
Asterotheca sp. 1104; 1105; 1114,; 1233; 1236; 1252; 1267, 8

1290,

?Asterotheca sp. 1082,; 10853; 1110,; 1111 4
Asterotheca sp.1 11174; 1218; 1221; 1222; 1263; 1264; 1276 7
Caulopteris sp 1054, 1
Pecopteris bucklandii 1073, 1
Pecopteris sp. 1047,; 1050,; 1054,; 1055,; 1071,; 11015; 34

1109,,1119; 1214,; 1217; 1219; 1220;

1223,; 1224; 1226; 1228; 1237; 12424;

1243; 1246,; 1247; 1248; 1251; 1253;

1257; 1258; 1259; 1250; 1274,; 1279;;

1283; 1284; 1285; 1294
Pecopteris sp.1 1277,; 1282 2
Pecopteris sp.2 1290,; 1292, 2
?Pecopteris sp. 1067,; 1069;; 10955; 11064, 1107,; 12415; 8

1249;; 1272,
Pecopteris / 12795 1

Asterotheca sp.1
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Table 1.4. — Horsetails

Equisetophyta Inventory Number 56:581 - Total

Annularia stellata 1293, 1

Annularia stellata folium 1241, 1

Annularia stellata truncum 1241, 1

Calamites sp 1274,; 1290, 2
?Calamites sp 1288, 1
Table 1.5. — Arboresent lycopsids

Lepidodendrales Inventory Number 56:581 - Total
?Asolanus sp. 1097; 1098; 1099; 1115 4
?Lepidophyllum sp. 12455 1
?Stigmaria sp. 1281, 1
Table 1.6. — Seeds

Semen Inventory Number 56:581 - Total

Samaropsis fluitans 1106,; 1109, 2

Samaropsis emarginata 11063; 1107, 2

Samaropsis cf. fluitans 1073, 1

Samaropsis sp. 1081, 1

Samaropsis aut Cordaitanthus 1291 1

pseudofluitans

Samaropsis sp. 1288, 1

vel Corynocarpus sp.
?7Semen 1100, 1
Table 1.7. — Fossils of uncertan taxonomic affilation

Indefinite Inventory Number 56:581 - Total

Asterotheca vel Alethopteris 1216 1

Pecopteris volkmannii vel 1229 1

Lobatopteris miltoni
?Pecopteris vel ?Alethopteris 1265; 1266, 2
?Pecopteris vel Neuropteris 1231; 1261; 1266, 3
Table 1.8. — The rest of fossils

Et alii Inventory Number 56:581 - Total

Pinulas indet. 1234, 1

Semen vel fructus 1245, 1
?Strobus 1216,; 1241 2

Truncus petrefactum 1280 1
?Truncus 10913; 10993 2

Truncus partes 1234,; 1238; 1268; 1269; 1270 5
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2. SURDZIJSKI POTOK

Table 2. — Collection book of the Surdzijski potok locality

Date of collection

Number of specimens

11 VII 1948 22
6 VII 1949 43
Mixed material from 1948. and 1949. 116
Total 181

Fossils from the Surdzijski potok locality

Table 2.1. — Cordaitales

Genus Cordaites Inventory Number 56:581 - Total
?Cordaianthus sp. 1148, 1
Cordaites borassifolius 1150,; 1183,; 1185 3
Cordaites palmaeformis 1183; 1184; 1152,; 1155; 1157,; 1161, 13
1163; 1164; 1167;; 1326,; 1329,; 1330,;
13315

Cordaites principalis 1145; 1154; 1156; 11575; 1158; 1162; 8
1186;; 1214,

Cordaites sp. 1141; 1142; 1144; 1159; 1160; 1172; 14
11865; 1187; 1188; 1190,; 1191; 1194,;
1195,; 1200,

Cordaites spp. 1140; 1146 2
?Cordaites sp. 1168 |
Table 2.2. — Seed ferns

Pteridospermatophyta  Inventory Number 56:581 - Total

Alliopteris tennuissima 1322; 1323, 2

Callipteridium zeilleri 1148,; 1149; 11505; 1151, 4

Callipterits conferta 1335; 1336; 1337, 3

Linopteris sp. 11524; 11904; 1206; 1207 4
?Linopteris germari 1157,; 1193, 2

Lonchopteris sp. 1147 1
?Lonchopteris sp. 1167, 1

Neuropteris sp. 11515; 12095; 1304,; 1305; 13064; 1307; 19

1309; 1311; 1312,; 1313; 1314; 1315;
1316; 1317; 1318; 1319; 1320; 1321;
1331,

Neuropteris sp. 1 1302 1

Neuropteris sp. 2 1303; 1308,; 1310 3
?0dontopteris sp. 11575 1

Palmatopteris sp 1312, 1

Sphenopteris sp. 1209, 1
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Table 2.3. — Tree ferns
Marttiales Inventory Number 56:581 - Total
Asterotheca arborescens 12135 1
Asterotheca sp 1188,; 11944; 1195,; 1198; 1323,; 1325, 6
Pecopteris arborescens 1200, 1
Pecopteris cf. cyathea 1199 1
Pecopteris sp. 11955; 1196; 1198; 13125; 13235; 1324; 8
1325,; 1337,
?Pecopteris sp. 11574; 11935; 1214, 3
Table 2.4. — Horsetails
Equisetophyta Inventory Number 56:581 - Total
Annularia sphenophylloides ~ 11515; 13264; 1327; 1328,; 1330y; 9
1331,;1332; 1333; 1334
Calamites sp. 1169; 1170; 1171; 1182; 1213, 5
?Calamites sp. 1304, 1
Sphenophyllum thonii 1213 1
Table 2.5. — Arboresent lycopsids
Lepidodendrales Inventory Number 56:581 - Total
Lepidodendronramicum foliis 1203 1
Stigmaria ficoides 1173;1174; 1175; 1176; 1177, 9
11781179; 1180; 1181
Stigmaria cf ficoides 1201; 1202; 1203 3
Stigmaria sp. 1208; 1210; 1211 3
Stigmaria sp. radicle 1203 1
Lepidodendron sp. 1209; 1210; 1211; 1212 4
?Lepidophyllum sp. 1209,4; 121055 1212, 3
?Lepidostrobus 1148, 1
Table 2.6. — Seeds
Semen Inventory Number 56:581 - Total
Rhabdocarpus sp. 1204 1
?Samaropsis sp. 1205 1
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Table 2.7. — Fossils of uncertan taxonomic affilation

Indefinite Inventory Number Total
56:581 -
Cordaites palmaeformis vel 1165; 1166 2
Calamites cistii
Cordaites principalis vel Calamites sp. 1139 1
Cordaites sp. vel Calamites cf. cistii 1153; 1
?Cordaites vel Calamites 1328; 1331 2
Lepidodendron vel Coniferales rami cum 1208, 1
foliis
Neuropteris sp. 3 vel Cyclopteris sp. 1329, 1
?Cycadophyta 1197 1
Table 2.8. — The rest of fossils
Et alii Inventory Number 56:581 - Total
Arborum cortices 1186, 1
Detritus 11883; 1192,; 11954; 1199,; 1200, 5
Lignum 1137; 1138; 1143 3
?Polipodiaceae 1192 1
Truncus 1189; 1306,; 1308, 3
Squamis 11925; 13064 2
?Squamis 11905 1
Squamis vel strobilus 1183; 1
3. BONIN POTOK
Table 3. — Collection book of the Bonin potok locality
Date of collection Number of specimens
23 VII 1949 22
Fossils from the Bonin Potok locality
Table 3.1. — Cordaitales
Ordo Cordaites Inventory Number 56:581 - Total
Cordaites borassifolius 1129,; 1131 2
Cordaites microstachys 1122; 1123; 11245 3
Cordaites palmaeformis 11225; 11245; 1125,; 1128; 1129,; 1133, 6
Cordaites principalis 1125;1126; 1127; 1130 4
Cordaites sp 1132,; 1135 2
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Table 3.2. — Seed ferns

Pteridospermatophyta Inventory Number 56:581 - Total
?Sphenopteris sp. 1132,; 1135 2

Odontopteris sp. 1136 1
?0dontopteris sp 1133, |

Table 3.3. — Fossils of uncertan taxonomic affilation

Indefinite Inventory Number 56:581 - Total

Callipteridium zeilleri vel 1134 1
?Sphenopteris sp.

DISCUSSION
The analysis of the presence of fossil plants

Cordaites are the most numerous and they more or less dominate in all
three localities. Ferns are numerous as well, and the fact that they are not
present at Bonin Potok can be ascribed to a small number of collected
samples rather than the real difference in the floristic composition in
comparison with the other two localities.

It is indicative that arborescent lycopsids were identified with certainty
only in SurdZzijski Potok, which corresponds with the opinion of N. Panti¢
(Panti¢ 1969), according to whom the flora of this area is somewhat older
than that of Uzunov Potok. It is, however, also possible that the differences
in the habitats are simply reflected in the composition of the flora.

Seed ferns are also quite numerous. Although they must be revised, we
can say with certainty that they are diverse and that a large number of
morphogenera are present, which can mean that, together with cordaites,
they belonged to the climax vegetation.

There are very few calamites, and they were found mainly in Surdzijski
Potok, whose paleofloristic composition (calamites, lycopsids, detritus, fish
scales) indicates swampy habitats in the vicinity of the banks.

PTERIDOSPERMATOPHYTA

Seed ferns are numerous, morphologically diverse and represented by
several morphotypes (Tab. 4). What was found was mostly individual
pinnulas, while parts of fronds were encountered very rarely. There are
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very few Alethopteris and Linopteris, which were found in large numbers
in other Upper Carboniferous localities, such as the area between the Mlava
and Pek rivers (the Stephanien, Eastern Serbia) (Panti¢ 1952, Djordjevi¢
Milutinovié¢ 2013).

Table 4.— Seed ferns genera from Vrika Cuka localities in the Museum Collection.

Uzunov potok ~ Bonin potok Surdzijski potok

Alethopteris 3

Aphlebia 2

Alliopteris

Callipteridium

Callipteris

Eusphenopteris

Linopteris 2 6
Lonchopteris 2
Mariopteris 3

Neuropteris 10 24
Odontopteris 3 2 1
Palmatopteris |
Sphenopteris 3 2 |

CORDAITES

Cordaites are present in large numbers. There are four species. The
leaves are fragmented and not a single whole leaf has been found. On some
of the pieces, leaves are found in the mass, lying one over another; these
samples were impossible to identify exactly and they were marked as Cor-
daites species plural, Cordaites spp. In some of the cases it was impossible
to determine the species to which they belong because of bad fossilization,
and they were thus identified as Cordaites species, Cordaites sp. (Tab. 5)

Table 5.— Cordaites species from Vrika Cuka localities in the Museum Collection.

Taxon Uzunov potok ~ Bonin potok Surdzijski potok
C. borassifolius 9 2 17

C. microstachys 3

C. palmaeformis 38 6 13

C. principalis 42 4 8
Cordaites sp. 11 2 17

Cordaites spp. 4 2
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TREE FERNS (ORDO MARATTIALES)

As regards tree ferns, the dominant ones are morphogenera Pecopteris
and Asterotheca, due to the fact that they are practically fertile and sterile
pinnulas, sometimes of the same ferns, and that on some samples they can
be seen on the same frond, on pinnule with sporangia as well as on pinnule
without sporangia (Tab. 6). Here, they are viewed as one group of
Pecopteris/Asterotheca.

Table 6. — Tree ferns from Vrika Cuka localities in the Museum Collection.

Taxon Uzunov potok Bonin potok  Surdzijski potok
Asterotheca et Pecopteris 69 21
Marattiales indet. 3

EQUISETOPHYTA

As regards calamites, mainly tree trunks and branches with leaves were
found, most of them in Surdzijski Potok (Tab. 7).

Table 7. — Horsetails from Vrska Cuka localities in the Museum Collection.

Taxon Uzunov potok Bonin potok  Surdzijski potok
Anularia sphenophylloides 10
Annularia stellata 3

Calamites sp. 3 6

Sphenophyllum thonii

LEPIDODENDRALES
Arborescent lycopsids were found in Surdzijski Potok. The majority of
the collected fossils are Stigmaria sp. (Tab. 8)

Table 8. — Arborescent lycopsidas from Vrika Cuka localities in the Museum
Collection.

Taxon Uzunov potok Bonin potok Surdzijski potok
Lepidodendron 5
Stigmaria ? 16
?Lepidophyllum ? 3

?Lepidostrobus 1
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Comparative analysis of paleoflora from Vrska Cuka

All the groups of plants that are characteristic of the Upper
Carboniferous are present in the Mueseum Collection of Vrska Cuka:
gymnosperms (Cordaites), seed ferns (Sphaenopteris, Neuropteris,
Odontopteris), tree ferns (Pecopteris, Asterotheca), arborescent lycopsids
(Stigmaria, Lepidodendron), and calamites (4Annularia, Calamites,
Sphaenophyllum) (Tab. 9, Fig. 3-4).

Table 9. — The quantitative presence of certain groups of plants, characteristic
for the Upper Carboniferous.

Taxon Uzunov potok  Bonin potok  SurdZzijski potok
Cordaites 100 17 41
Pecopteris /
Asterotheca 69 21
Lepidodendrales 24
Pteridospermatophyta 27 4 44
Equisetophyta 6 17
120
100 © [
80 [ cordaites
M tree ferns
60 M lycopsids
40 | seed ferns
El horsetails
20 -
0
Uzunov potok Bonin potok Surdzijski potok

Fig. 3. —Presence of the plant groups, shown through the number of specimens, in
all three localities (streams), Uzunov Potok, Bonin Potok and SurdZzijski Potok.
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Fig. 4. — Total presence of taxa in the area of Vrska Cuka - synthesis of all
three localities.

CONCLUSION

On the basis of the presented data from the Collection it can be
concluded that paleoflora of Uzunov Potok and Surdzijski Potok show clear
differences in their composition — not so much from the taxonomical point
of view but rather from the point of view of the presence of certain taxa.
Uzunov Potok is dominated by cordaities and ferns, seed ferns and
calamites are present infrequently, whereas lycopsids are completely
absent. In Surdzijski Potok all the classes of plants are, however, equally
represented, including arborescent lycopsids. Taphocenosis in Uzunov
Potok indicates the presence of a forest community which was dominated
by cordaites and tree ferns, whereas the elements of swamp were found in
small numbers - as calamites - or none at all (arborescent lycopsids).

It is possible that this community was growing away from the
deposition environment, while the community of Surdzijski Potok most
probably represented a polydominant forest in which cordaites, seed ferns,
tree ferns and swamp elements such are horsetails and lycopsids were
equally present. Such a community could have been growing in the vicinity
of the deposition environment, on the swampy mud banks. The findings of
detritus in the form of remnants of tree trunks and fish scales, which were
also found in Surdzijski Potok and which indicate that the fossils originate
from the vicinity of the deposition environment, are also worth mentioning.

The number of remnants found in the stream Bonin Potok is far too
small to allow analysis.
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35UPKA KAPBOHCKHX BU/bAKA CA MOJIPYYJA BPIIKE YYKE ¥
ITPUPOIIHAYKOM MY3EJY YV BEOTPALLY

JIECA BOPBPEBUR MUJTYTUHOBUR

PE3UME

V TIlpuponmaukom My3sejy y beorpamy nHamaszum ce 30mpka 100po
OYyBaHUX TIpuMepaka ¢ocmia KapOOHCKHX Omibaka ca mojpydja Bpiike
UYyke (ucrouna Cpbuja), ca Jokanurera Y3yHOB MOTOK, CypUHjcKH IOTOK
n Bonun morokx. Benuku Opoj mpumepaka, n1oOpa odyBaHOCT (HOCHITHOT
MaTepyjaia Kao W uYumeHHNna na je y CpOuwju OTKpHBEH Maiu Opoj
JIOKaJIUTETa ca KapOoHCKOM (DIIOpOM HajBHIIIE CYy YTHIIAIN HA OIYKY Ja Ce
MOJaNy O 0BOj 30UpIH IMyOIHKY]y.

OcHOBHU TIpoOJIeM Ha caMOM IIOYETKYy HWCTpaKHBama OHO je
HejocTaTak HMH(OpManuja O WCTOpHjaTy 30HMpKe: MaTepujai HUje Ouo
WHBEHTapuCaH, a Takohe HUje OMO MO3HAT HU YKyHaH Opoj mpUMepaka.
Behuna docunHor Matepujana Hanmaswia ce y llameoborannukoj 30upiy,
MehyTHM yCTaHOBJBEHO j€ JIa C€ HEKOJMKO KyTHja ca (OCHIHUM OMIbKaMa
Bpuike Uyke Hanasu 1 'y APYrUM reoJOMKUM 30MpKaMa Kao Uy 30upkama
ca u3I0KOEHMM MarepujaioM. [locie BHILErOAWIIBET HCTPaXKUBaHbA
npubaBJbeHNU Cy CBU TOTPeOHM mopany, 30WpKa je KOMIIeTHpaHa |
MHBEHTApHCAaHa.

VY 30upuu cy 3acTyIlJbeHE CBE Ipyle OHnibaka, KapaKTepHCTHYHE 3a
ropmu KapOoH: ronocemenutie (Cordaites), cemene nanparu (Sphenopteris,
Neuropteris, Odontopteris), npBonuke tnanpatu (Pecopteris, Asterotheca),
npBonuke npeunte (Stigmaria, Lepidodendron) u xanamutu (Annularia,
Calamites, Sphaenophyllum).

Tpeba HaTTOMEHYTH J1a CY JPBOJIUKE MIPEUHIIEC ca CUTypHOIThY yTBpheHe
camo y CyplHjcKoM MOTOKY, IITO ojroBapa munubewy H. [Tantrha (Panti¢
1969) na je ¢nopa ca OBOr JOKaJWTETa HEINTO cTapuja onx (iope u3
VY3yHoBor motoka. Takohe je pasmarpana moryhHoOCT na y nuTamy HHje
pasnmuka y crparurpadckoj mpumamHocTH Beh ma cy HaBeneHe dQuiope
CHHXpOHE a Jia TPUCYCTBO OJHOCHO HEIOCTaTak IpeACTaBHUKA
Lepidodendrales jenHOCTaBHO OjCIMKaBa €KOJIOIIKE Pa3jIMKE I0jeIUHHX
cranumura. Hajume docmna npunana pony Stigmaria.

Kopmautu ce y BenmukoMm Opojy jaBjbajy Ha CBa TPH JIOKAJIUTETA.
JlucToBu cy (parMeHTapHU M HEMA HHU jeIHOT Lelor jucta. Ha mojeananm
y30pIMMa CTEHa, JINCTOBM CE Halla3e y MacH, jelaH MPeKo APYyTror u 300r
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TaKBOI HauMHA (QocuimM3anyje oBe NpuMepKke HUje Omio Moryhe oapenuTu
JI0 BpCTE Te Cy OHU o3HaueHu kao Cordaites species plural, Cordaites spp.
C npyre ctpane, 300r jome (ocuinzanyje, KO HEKUX MpUMepaka HUje
Omro Moryhe yTBpAWTH KOjOj BPCTH TPHIIANAjy ¥ OHHM Cy O3HAYCHH Kao
Cordaites species, Cordaites sp.

HpBonmuke mampaté cy Takohe OpojHe, a UYWBEHHIA Ja HHUCY
KOHCTaToBaHe Y BOHMHOM MOTOKY Ipe ce MOXKE MPHIIMCATH MajloM Opojy
CaKyIUbCHUX MPUMEPAKa HErO CTBAPHO] pa3iuIK Y (DJIOPHUCTUIKOM CACTaBY
y OJIHOCY Ha Jipyra JiBa Jiokanuteta. JloMmuHnpajy Mopborenycu Pecopteris
u Asterotheca, ¢ 003UpOM Ja Cy TO NIPAKTHIHO (EPTHIHE M CTEPUITHE
MUHYJIE UCTUX TanpaTH, Kao U Jia Ce Ha MOjeMHUM IIPUMEpPIIMMa Ha UCTO]
¢poHAM MOTYy BHJIETH W THHYyJa ca CIOpaHTHjaMa W MHHYyla 0e3
CIOpaHruja, OHE Cy y paay pa3marpaHe Kao jeiaHa Trpymna
Pecopteris/Asterotheca.

CeMeHuX mampaTtv MMa y BeJUKOM Opojy M Majaa je 3a OBy TIpyIly
Onsbaka HEONXOMHO YPAIWTH TAaKCOHOMCKY pPEBU3H]y, ca CUTypHOIIhy
MoxkeMo pehm ma cy mMopoomKu pa3HOBPCHE W Ja je€ 3acTyIUbeH Behu
O0poj MopdoreHyca, mITO MOXE 3HAYUTH Jla Cy 3ajeHO ca KOpJauTuma
npunajzane KIMMake BereTauuju. YIIaBHOM Cy KOHCTaTOBaHE MOjeIUHAYHE
nuHyne, a Beoma perko Behu nemoBu (ponge. Takohe je yodena mana
3aCTYIUBEHOCT Tpunamaauka Alethopteris m Linopteris, KOjuXx Ha IPYTHUM
TOPHEKapOOHCKUM JIOKAJHTETHMa Kao INTO je mojapydje u3mehy peka
Mnaga u Ilek (credancku kat, ucrouna CpOuja) uMa y BEIHKOM OpoOjy
(Panti¢ 1952, Pordevi¢ Milutinovi¢ 2010, 2013).

Kamamurn cy manoOpojuu u Haljenu cy yrimaBHoM y Cypuujckom
MOTOKY, YMjU Nac0(IOPUCTHYKU cacTaB (KalIaMHUTH, APBOJHKE IpEUHnIe,
JIETPUTYC, pUOJbe KPJbYIITH), YKa3yje Ha MOYBapHA CTAHUINTA y OJU3UHU
obana. Ox kamaMuTa yriaBHOM Ccy Hal)eHa ctabiia ¥ TpaHe ca JINCTOBHUMA.

Ha ocHOBy mpe3eHTOBaHWX IOoJaTaka MOXEMO 3aKJbydduTH Ja
maneodiropa Y3yHoBor u CyplHjCKOT MOTOKA TOKa3yje jacHE Pa3IUKe y
CBOM cacTaBy. ¥ Y3yHOBOM IOTOKY JIOMHHUPAjy KOPJauTH H MarpaTH, J0K
Cy CEMEHE ManpaTH ¥ KAJIaMUTH ClIa0uje 3aCTYIJbCHH a JIPBOJIMKE TPEUUIIC
HepocTajy. OBakaB cacraB maneoduiope yka3yje Ha KIMMAaKC 3ajeqHHILY
KOja je HacelbaBaJla IMHpa IMOAPyYja. 3a pa3IuKy oI Y3yHOBOT, Y
CypuHjcKOM MOTOKY CBE KJIace CY yjeJHA4eHO 3acTyIUbeHe, YKbyuyjyhu u
€JIEMEHTE MOYBAPHUX CTAHHMINTA, KaJJAMUTE U APBOJIMKE mpeuuiie. OBakas
naneoIOPUCTUYKN CACTaB yKa3dyje Ha IOCTOjalbe a30HaJHe MpHoOaHe
BETeTaIyje.

3a nokanuter BoHMH MOTOK HaT je camo mperyiea (oCWIHUX Ousbaka
0e3 pa3Marpama 3ajeTHulle, jep Cy Hala3u MajJoOpojHH J1a O ce Ha OCHOBY
X MOTJIa H3BPIIATH PEKOHCTPYKIIH]ja 3ajeTHHUIIC.






Plate 1

1. Callipteridium zeilleri, Surdzijski Potok, Inv. No. 1151;.
2. Pecopteris sp., Uzunov Potok, Inv. No. 1217.

3. Petrified wood, Uzunov Potok, Inv. No. 1280.

4. Cordaites palmaeformis, Uzunov Potok, Inv. No. 1045,.
5. Odontopteris minor, Uzunov Potok, Inv. No. 1286;.

6. Odontopteris minor, Uzunov Potok, Inv. No. 1287.






Plate 2

1. Stigmaria cf. ficoides, Surdzijski potok, Inv. No. 1201.

2. Cordaitanthus pseudofluitans vel Samaropsis sp., Uzunov Potok, Inv. No. 1291.
3, 4. Rhabdocarpus sp., compression and impression, Inv. No. 1204 a & b.

5-7. Old notes (tags) found with fossils.

5. Transcript: “Uzunov Potok, 22-VII-49”.

6. Transcript: Sphenopteris ?;, Annularia stellata, Potonie Element/200 pp.

7. Transcript: “Cordaitales, Sevard, Fossil Plants/I11”.
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