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Upper Permian ostracode assemblage from the Jadar Block
(Vardar Zone, NW Serbia)

SYLVIE CRASQUIN', MILAN N. SUDAR?,
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Abstract. Ostracodes from the Changhsingian (latest Permian age) in the uppermost part of the “Bitumi-
nous Limestone” Formation of the Komiri¢ Section in NW Serbia (Jadar Block, Vardar Zone) are described
and illustrated. Three new species of ostracodes are introduced: Basslerella jadarensis n. sp., Acratia ser-
bianella n. sp., and Knoxiella vardarensis n. sp. The ostracode assemblage, together with conodonts and
foraminifers, is the first record of the youngest Late Permian age microfaunas from Serbia and from the cen-
tral part of the Balkan Peninsula.

Key words: ostracodes, latest Permian (Changhsingian), taxonomy, stratigraphy, Vardar Zone, Jadar
Block, NW Serbia.

Ancrpakrt. Y pajy Cy NpuKa3aHd OCTPAKOAN YaHTCJUHICKOT KaTa Hajroper MepMa M3 HajBUILIUX AeI0Ba
dhopmarnyje ,,0MTyMUHO3HHX Kpeurbaka“ tokanutera Komupuh (C3 Cpouja, Jagapcku 610k, Bapaapcka 30Ha).
Mely Haljenum octpakonuma, yrBphene cy u onucane Tpu HoBe Bpcte: Basslerella jadarensis n. sp., Acratia
serbianella n. sp. u Knoxiella vardarensis n. sp. Octpakojacka acolujaidja, 3ajeJH0 ca KOHOJOHTHUMA U
(dopamunnepuma, npencTaBjba NpPBU Hajaz MHUKpodayHe Hajmiahe ropmonepMcke CTapoCTH, Kako Y
CpOuju, Tako U y HEHTPAIHOM Jeiy bankanckor moiyocTpsa.

Kibyune peun: octpakony, HajBUIIN ITepM (YaHTCJUHTCKH KaT), TAKCOHOMH]a, cTpaturpaduja, Bapmapcka

30Ha, Jamapcku 6mok, C3 CpoOwuja.

Introduction

The Permian and Triassic deposits widely distrib-
uted in the Jadar Block area (NW Serbia) have been
the subject of numerous geological investigations.
Among these strata, sediments belonging to the Per-
mian—Triassic (P-T) boundary interval, represented
by shallow-water marine carbonates with different
fossil associations and specific characteristics of the
depositional environments, are unique in Serbia. They
lack ammonoids, but diverse Upper Permian macro-
and micro-assemblages (brachiopods, bivalves, gas-
tropods, algae, foraminifers, etc.), and a poor Lower

Triassic microfossil association (foraminifers, ostra-
codes) have been determined.

During long-term geological investigations, partic-
ularly in NW Serbia, the Serbian authors of this paper
collected many samples for palacontological and sed-
imentological analysis. The main interest was to con-
firm the presence of conodonts in Palaeozoic and Tri-
assic sediments, especially in the P-T interval beds.
Additionally, with these intensive geological studies
of NW Serbia, the authors intended to document pa-
lacontological, biostratigraphical, and sedimentologi-
cal data in order to refine the existing lithostratigra-
phical definitions.
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These investigations resulted in several important
papers on the Variscan and Early Alpine evolution of
the Jadar Block (FILIPOVIC ef al. 2003), Late Pennsyl-
vanian conodont biostratigraphy and sedimentology
(SUDAR et al. 2007b), Late Permian conodonts (Su-
DAR et al. 2007a), Late Permian foraminifers (NE-
STELL et al. 2009), and Early Viséan ammonoid fauna
(KORN et al. 2010) during the last few years.

The current investigation represents a continuation
of the above mentioned studies. In this paper, the Up-
per Permian ostracode fauna, not only from NW Ser-
bia, but also from the whole of Serbia and the central
part of the Balkan Peninsula is determined for the first
time. From these regions, only PANTIC-PRODANOVIC
(1979) mentioned “Campilian” ostracodes in the vici-
nity of Valjevo, and KRrsTIC (1980) reported the ostra-
code fauna of the same age from the Gucevo Mt.

The ostracodes described and illustrated herein
were found in samples taken from the Komiri¢ section
in the VIasi¢ Mt. region of NW Serbia. They occur
together with conodonts and foraminifers in the up-
permost part of the “Bituminous Limestone” Forma-
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tion from the lower part of the section (SUDAR et al.
2007a, NESTELL et al. 2009).

Geological setting

The Jadar Block, situated at the southern margin of the
Pannonian Basin, covers almost the whole area of NW
Serbia and southern Srem (Vojvodina). Westwards, it ex-
tends beyond the Drina River to eastern Bosnia (Fig. 1A).

This tectonostratigraphic unit is today an exotic
block terrane within the Vardar Zone. It is surrounded
by the Vardar Zone Western Belt, except on the far-
thest south-eastern part where it is in direct contact
with the Kopaonik Block and the Ridge Unit, which is
also a part of the Vardar Zone (Fig. 1A). Unlike the
Vardar Zone Western Belt, the absence of post-Early
Jurassic sediments, ultramafites, ophiolitic mélange,
and Cretaceous flysch development is evident in the
Jadar Block (FILIPOVIC et al. 2003).

In the Jadar Block, the deposition occurred during
the Variscan and Early Alpine evolution with a predo-

mination of Dinaridic featu-
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The Komiri¢ Section is lo-
cated on the north side of the
Valjevo—Loznica road, in the
Komiri¢ Village, on the south-
ern slope of the Vlasi¢ Mt.
(GPS coordinates x 4918588, y
7985697, Fig. 1). About 78 m
of marine carbonates of Late
Permian and Early Triassic age
are exposed in this site, but
only 19 m of the column were

sampled for microfauna. The
lower part of the outcrop con-

Fig. 1. Location maps of the Komiri¢ Section in NW Serbia, Jadar Block, Vardar
Zone (modified after SUDAR et al. 2007a). A. Terranes of a part of the Balkan Penin-
sula (KARAMATA et al. 2000; KARAMATA 2006): SMU — Serbian-Macedonian Unit;
MVZ — Main Vardar Zone; KBRU — Kopaonik Block and Ridge Unit; VZWB — Var-
dar Zone Western Belt; JB — Jadar Block; DIE — Drina—Ivanjica Element; DOB —
Dinaridic Ophiolite Belt; EBDU — East Bosnian—Durmitor Unit.

sists of 7 m dark grey and
black, massive to thick-bed-
ded bituminous bioclastic li-
mestones belonging to the
“Bituminous Limestone” For-
mation (Fig. 2). Abundant
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foraminifers, algae, ostracodes, conodonts, holothuri-
an sclerites, crinoids, echinoids, brachiopods, gastro-
pods and ophiuroids occur. After a fault, marked with
15 cm-thick breccia, there are 12 m of the thick-to-
thin bedded light grey and grey fine crystalline lime-
stones (wackestones) with stylolites and laminae in
certain levels. Occurrences of dolomitic limestones
are less frequent. These latter limestones contain very
rare indeterminable specimens of ostracodes, forami-
nifers and different parts of echinoids, and belong to
the Svileuva Formation, which in Fig. 2 represent
only 5.5 m of the column.

Ostracode fauna

Nine samples from the Changhsingian (Late Permi-
an), processed for conodont study by 15-17 % acetic
acid digestion, gave a poorly preserved ostracode fau-
na. However, it is the first time that ostracodes of this
age have been discovered in Serbia and it is an impor-
tant step in the knowledge of the distribution patterns
of Upper Permian ostracodes.

Thirty eight species, including three new ones,
belonging to 18 genera were distinguished: Oligani-
sus? sp. 1, Knoxiella vardarensis n. sp., Indivisia cf.
pelikani KozUr, 1985, Indivisia cf. symmetrica Ko-
ZUR, 1985, Knightina sp. 1, Hollinella sp. 1, ?Para-
parchites chenshii CRASQUIN, 2010, Bairdia deweveri
CRASQUIN, 2010, Bairdia cf altiarcus CHEN, 1958,
Bairdia cf. bassoni CRASQUIN, 2010, Bairdia cf. dewe-
veri CRASQUIN, 2010, Bairdia cf. gaelleae CRASQUIN,
2010, Bairdia cf. paussi CRASQUIN, 2010, Bairdia sp.
1, Bairdia sp. 2, Bairdia? sp. 3, Bairdia sp. 4, Bairdia
sp. 5, Orthobairdia cf. lilinensis CHEN, 2002, cf.
Bythocypris hongyanensis WANG, 1978, Liuzhinia sp.
2, Liuzhinia? sp. 1, Paramacrocypris schallreuteri
Kozur, 1985, Paramacrocypris? sp. 1, Paramacrocy-
pris? sp. 2, Pseudobythocypris sp., Bairdiacypris cf.
caeca SHI, 1987, Pseudorayella hungarica KOZUR,
1985, Pseudorayella sp. 1, cf. Silenites zhejiangensis
FoREL, 2010, Silenites? sp. 1, Acratia serbianella n. sp.,
Acratia visnyoensis KOzZUR, 1985, Acratia? sp. 1, Acra-
tia sp. 2, Basslerella jadarensis n. sp., Cavellina sp. 1,
and Sulcella suprapermiana Kozur, 1985. Most are in
open nomenclature due to their bad preservation and no
internal features were observed. Only the new species
are described. All the species are figured (Plates 1 and
2). The species distributions are given in Fig. 2.

The collection of ostracodes is deposited in Depart-
ment of Palaeontology, Faculty of Mining and Geolo-
gy, University of Belgrade, Belgrade, Serbia under the
numbers from MS 1203/1.01 to MS 1186/1.61, corre-
sponding to certain samples in the collection of MiLAN
SUDAR.

SEM photographs were prepared at the Pierre et
Marie Curie University, Micropaleontology Laborato-

ry (Paris).

Abbreviations: L2: median lobe; S2: median sul-
cus; L3: posterior lobe; DB: dorsal border; AB: ante-
rior border; VB: ventral border; PB: posterior border.

Class Ostracoda LATREILLE, 1806

Subclass Podocopa MULLER, 1894

Order Palacocopida HENNINGSMOEN, 1953

Suborder Kloedenellocopina ScotT, 1961
Superfamily Kloedenelloidea ULRICH & BASSLER, 1908
Family Geisinidae SOHN, 1961

Genus Knoxiella EGEROV, 1950
Type species. Knoxiella semilukiana EGEROV, 1950

Knoxiella vardarensis n. sp.
PL 1, figs. 3-6

Derivation of the name. From the Vardar Zone,
where the Jadar Block and the type locality are located.

Holotype. One complete male carapace figured on
PIL 1, fig. 3; collection number MS 1181.21.

Paratype. One complete male carapace figured on
PIL 1, fig. 4, collection number MS 1186/1.39.

Type locality. Komiri¢ Section, Komiri¢ Village,
southern slope of the Vlasi¢ Mt., NW Serbia.

Type level. Bed 2, sample MS 1181, 3.80 m at the
base of the “Bituminous Limestone” Formation
exposed in the Komiri¢ Section, uppermost Permian,
Changhsingian.

Material. 3 complete and 1 broken carapaces.

Diagnosis. A species of Knoxiella with a blade
ridge on L3.

Description. Carapace subrectangular with straight
DB; AB regularly rounded with maximum curvature
located at mid height; VB regularly rounded; PB with
medium radius of curvature and maximum convexity
located at the upper third of height; ACA = 140-145°;
PCA= 130-135°; free margins flattened; L2 poorly
expressed; S2 deep, with lower part located between
upper third and mid height; L3 large and clearly mark-
ed with a ridge in blade form on the dorsal part, its
upper part extends beyond DB; maximum of height
located between the anterior third and mid length; no
secondary ornamentation observed. Sexual dimor-
phism expressed by a thickening of posterior part of
the carapace in heteromorphs. RV overlaps slightly
LV on free margins

Remarks. Knoxiella vardarensis n. sp. has the
same outline as Knoxiella infirma SH1, 1982 from the
Late Permian of South China and Turkey (CHEN & SHI
1982; CRASQUIN-SOLEAU et al. 2004). Here, the free
margins are more flattened and there is a ridge on the
dorsal part of L3. A similar ridge is present in some
Sargentina species, such as Sargentina pamucakensis
CRASQUIN-SOLEAU, 2004 or Sargentina transita (Ko-
ZUR, 1985), but the overlap, of course, differs com-
pletely between Knoxiella and Sargentina.
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Size. L =450-575 pm, H = 285-325 pm.

Occurrence. Latest Permian, Changhsingian, up-
permost part of the “Bituminous Limestone” Forma-
tion; Komiri¢ Section, Jadar Block, Vardar Zone, NW
Serbia; samples MS 1181, MS 1184, and MS 1186/1
(see Fig. 2).

Order Podocopida MULLER, 1894
Suborder Podocopina SARS, 1866
Superfamily Bairdioidea SARS, 1887
Family Acratiidae GRUNDEL, 1962

Genus Acratia DELO, 1930
Type species. Acratia typica DELO, 1930

Acratia serbianella n. sp.
PL 2, figs. 10-13

72004 Acratia n. sp. 1. - CRASQUIN-SOLEAU, S., MARCOUX,
J., ANGIOLINI, L., RicHOZ , S., NICORA, A., BAUD, A.
& BERTHO, Y, p. 286, pl. 3, figs. 25-26.

Derivation of the name. From Serbia, where the
type locality is located.

Holotype. One complete carapace figured on Pl. 2,
fig. 10; collection number MS 1203/1.09.

Paratype. One complete carapace figured on Pl. 2,
fig. 11, collection number MS 1203/1.10.

Type locality. Komiri¢ Section, Komiri¢ Village,
southern slope of the Vlasi¢ Mt., NW Serbia.

Type level. Bed 1, sample MS 1181, 1.5 m at the
base of the “Bituminous Limestone” Formation ex-
posed in the Komiri¢ Section, uppermost Permian,
Changhsingian.

Material. 4 carapaces.

Diagnosis. An elongated species of Acratia with a
reversed overlap and a large radius of curvature at AB.

Description. Carapace elongated (H/L = 0.33-0.38);
RV overlaps LV; overlap weak all around the carapace
with the maximum at VB; AB with quite large radius
of curvature for the genus; AVB straight and horizon-
tal; acratian beak clear but not pronounced; VB slight-
ly convex to straight on the RV, straight to gently con-
cave on the LV; PB tapering; PDV and ADB straight
on both valves; carapace thin, biconvex with a maxi-
mum of width at mid L.

Remarks. Acratia symmetrica Hao, 1992 and Ma-
crocypris cf. menardensis HARLTON sensu SHI &
CHEN, 1987 have the same reversed overlap but have
a different outline. Acratia oliverifera CHEN sensu
Hao, 1994 (the species figured by HA0 (1994) is not
A. oliverifera CHEN, 1958) has a similar outline but
here the acratian beak is less pronounced. Acratina
goemoeryi Kozur, 1970 from the Upper Anisian is the
closest species but has a straighter DB and a smaller
radius of curvature at AB. Acratia n. sp. 1 sensu
CRASQUIN et al. 2004 from the Upper Permian of

Turkey (Western Taurus) is questionably included in
the new species. The uncertainty comes from the fact
that the Turkish specimens are not so well preserved.
Size. L = 660—730 um, H = 260-280 um.
Occurrence. ? Late Permian, Wuchiapingian, Pa-
mucak Formation, Ciiriik dag section, Western Tau-
rus, Turkey; latest Permian, Changhsingian, upper-
most part of the “Bituminous Limestone” Formation,
Komiri¢ Section; Jadar Block, Vardar Zone, NW Ser-
bia; samples MS 1203/1 and MS 1203/3 (see Fig. 2).

Superfamily Cytheroidea BAIRD, 1850
Family Cytherideidae SARs, 1925

Genus Basslerella KELLETT, 1935
Type species. Basslerella crassa KELLETT, 1935

Basslerella jadarensis n. sp.
Pl. 2, figs. 2024

Derivation of the name. From the Jadar Block
(NW Serbia) where the type locality is located.

Holotype. One complete carapace figured on Pl. 2,
fig. 20; collection number MS 1203/1.05.

Paratype. One complete carapace figured on Pl. 2,
fig. 21, collection number MS 1203/2.13.

Type locality. Komiri¢ Section, Komiri¢ Village,
southern slope of the Vlasi¢ Mt., NW Serbia.

Type level. Bed 1, sample MS 1203/1, 1.5 m at the
base of the “Bituminous Limestone” Formation
exposed in the Komiri¢ Section, uppermost Permian,
Changhsingian.

Material. 12 complete carapaces and 1 broken one.

Diagnosis. A species of Basslerella with a relative-
ly high carapace (H/L = 0.72), small radius of curva-
ture at AB and straight DB.

Description. Carapace relatively high (H/L = 0.72);
DB straight at RV and convex at LV; AB rounded with
a quite small radius of curvature and a maximum con-
vexity located at the lower third of H; VB nearly
straight; PB relatively angular with postero-dorsal
part quite vertical; maximum H located a little anteri-
or of mid-L; LV overlaps RV all around the carapace;
dorsal view biconvex with a maximum thickness
located in the posterior part.

Remarks. Basslerella annesophieae CRASQUIN,
2010 from the Early—Late Permian of South China
and South Alps is quite close to the new species but
has an AB with a larger radius of curvature.

Basslerella firma KELLETT, 1935 and B. obesa KEL-
LETT, 1935 from the Early Permian of Kansas (USA;
KELLETT 1935) both have a more elongate carapace
(H/L = 0.60) and a more narrowly rounded AB.

Size. L =315-675 pm, H = 235-425 pum (Fig. 3).

Occurrence. Latest Permian, Changhsingian, upper-
most part of the “Bituminous Limestone” Formation;
Komiri¢ Section, Jadar Block, Vardar Zone, NW Ser-
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Basslerella jadarensis n. sp.
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Fig. 3. Height/length diagram of Basslerella jadarensis n. sp.

bia; samples MS 1203/1, MS 1203/2, MS 1181, MS
1183, MS 1184, MS 1186/1 and MS 1203/3 (see Fig. 2).

Comments on the ostracode fauna

Three species present here are known in other areas.
Acratia visnyoensis Kozur, 1985 is known in the
Wuchiapingian, the late Permian of the Biikk Mountains
in Hungary (Kozur 1985), in the Wordian—Wuchiapin-

Families/superfamilies repartition

gian of western Taurus, Turkey, (CRASQUIN-SOLEAU et
al. 2004) and in the Changhsingian, Late Permian of the
Meishan Section, Zhejiang Province, South China.

Bairdia deweveri CRASQUIN, 2010 occurs in the late
Changhsingian of the Dolomites, Italy (CRASQUIN et
al. 2008) and of the Meishan Section, South China
(CRASQUIN et al. 2010).

?Paraparchites chenshii CRASQUIN, 2010 is known
from the latest Changhsingian of the Meishan Section
in South China (CRASQUIN ef al. 2010). The presence
of these three common species demonstrates the pa-
laeobiogeographical links between south-eastern, cen-
tral and northern parts of the Palaeo—Tethys during the
Late Permian.

Ostracodes are predominantly benthic inhabitants
and, therefore, reflect sea-floor conditions. Different
families had specific palaeoecological preferences.
All the forms recognized here are characteristic of
intertropical warm waters. Almost all specimens are
represented by closed carapaces. This indicates limit-
ed transport and/or burial in a soft substratum
(OEerTLI 1971). Such preferences of the Late Palaeo-
zoic—Early Triassic ostracode families may be sum-
marized as follow (LETHIERS 1982; MELNYK & MAD-
DOCKS 1988):

— internal zone with variati-
ons of palaeoenvironmental

conditions (bathymetry, salini-

ty), Kloedenelloidea, Kirkby-
oidea, Hollinoidea (group 3 in

Fig. 4);
— median zone with euryha-

line environments in shallow to

very shallow waters: Parapar-
chidoidea, Cytherideidae, Ca-
vellinoinidae (group 2 in Fig. 4);

— external zone, open carbo-

nate environments with normal
salinity: Bairdioidea (group 1

in Fig. 4).

The respective percentages
of the three groups are present-
ed in Fig. 4. This representation

shows that all the assemblages

analysed here are, on the who-

le, typical of a platform envi-

ronment with a depth of less

| | | | |
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100 than 50-100 m. Four levels
contain ostracode assemblages
that group three families, which
testify to a more internal zone
(samples MS 1203/1, MS 1181,
MS 1184 and MS 1186/1).

6 Hollinoidea

Acknowledgements

Fig. 4. Repartition of families and/or superfamilies in the samples. Three groups are

distinguished, related to their palacoecological affinities, from distal (1), median (2)

and proximal (3) zones.

The research of SYLVIE CRAS-
QUIN is supported by CNRS



Upper Permian ostracode assemblage from the Jadar Block (Vardar Zone, NW Serbia) 29

UMR 7207, CR2P. The investigations of DIVNA JOVANOVIC
and MILAN SuDAR were supported by the Ministry of
Science and Technological Development of the Republic of
Serbia, Project No. 146009. The study of TEA KOLAR-
JURKOVSEK was financially supported by the Slovenian Re-
search Agency (programme number P1-0011). This is a con-
tribution to the IGCP-Project 572 (“Recovery of ecosystems
after the Permian-Triassic mass extinction”). We thank
ALEXANDRE LETHIERS (UPMC, Paris) for the preparation of
some figures and the SEM microphotographs. Authors thank
to reviewers ALAN FOrRD (Frankfurt) and MATEVZ NOVAK
(Ljubljana) for the critical and constructive comments.

References

BAIRD, W. 1850. The Natural History of the British Ento-
mostraca. 364 pp. The Ray Society editor, London.

CHEN, D.-Q. & SHI, C.-G. 1982. Latest Permian ostracoda
from Nantong, Jiangsu and from Miannyang, Hubei.
Bulletin of Nanjing Institute of Geology and Palaeontol-
ogy, Academia Sinica, 4: 105-152.

CHEN, T.C. 1958. Permian ostracods from the Chihsia
limestone of Lungtan, Nanking. Acta Palaeontologica
Sinica, 6 (2): 235-257.

CRASQUIN, S., FOREL, M.-B., FENG, Q., YUAN, A., BAUDIN,
F. & CoLLIN, P.Y. 2010. Ostracods (Crustacea) through
Permian-Triassic boundary in South China: the Meishan
stratotype (Zhejiang Province). Journal of Systematic
Palaeontology, in press.

CRASQUIN-SOLEAU, S., MARcouUX, J., ANGIOLINI, L.,
RicHOz, S., NICORA, A., BAUD, A. & BERTHO, Y. 2004. A
new ostracode fauna from Permian—Triassic boundary in
Turkey (Taurus, Antalya Nappes). Micropaleontology,
50: 281-295.

CRASQUIN, S., PERRI, M.C., NICORA, A. & DE WEVER, P.
2008. Ostracods across the Permian - Triassic boundary
in Western Tethys: the Bulla parastratotype (Southern
Alps, Italy). Rivista Italiana di Paleontologia e Strati-
grafia, 114 (2): 233-262.

DEeLo, D.M. 1930. Some Upper Carboniferous Ostracoda
from the shale basin of Western Texas. Journal of Pale-
ontology 4 (2): 152-178.

EGorov, V.G. 1950. Frasnian ostracods from Russian plat-
form. 1. Kloedenellitidae. 175 pp. VNIGRI (All Russia
Petroleum Research Exploration Institut).

Fiirovie, 1., JovanNovi¢, D., SubparR, M., PELIKAN, P.,
KovaAcs, S., LEss, Gy. & Hips, K. 2003: Comparison of
the Variscan - Early Apline evolution of the Jadar Block
(NW Serbia) and “Biikkium” (NE Hungary) terranes;
some paleogeographic implications. Slovak Geological
Magazine, 9 (1): 23-40.

GRUNDEL, J. 1962. Zur Taxonomie der Ostracoden der Gat-
tendorfia - Stufe Thiiringens. Freiberger Forschungshef-
te, 151: 51-105.

Ha0 WEI CHENG. 1992. Early Triassic Ostracods from Gui-
zhou. Acta Micropalaeontologica Sinica, 9(1): 37-44.

Hao WEI CHENG 1994. The development of the Late Per-

mian — Early Triassic ostracod fauna in Guizhou Provin-
ce. Geological Review, 40 (1): 87-93.

HENNIGNSMOEN, G. 1953. Classification of Paleozoic
straight hinged Ostracoda. Norsk Geologisk Tidsskrift,
31: 185-288.

KaraMATA, S. 2006. The geological development of the
Balkan Peninsula related to the approach, collision and
compression of Gondwanan and Eurasian units. /n: Ro-
BERTSON, A.H.F. & MOUNTRAKIS, D., (eds.), Tectonic De-
velopment of the Eastern Mediterranean Region, Geolog-
ical Society, London, Special Publications, 260: 155-178.

KaraMATA, S., OLuIIC, J., PROTIC, LI., MILOVANOVIC, D.,
VuINoVIC, L., POPEVIC, A., MEMOVIC, E., RADOVANOVIC,
Z. & ResMic-SARIC K. 2000: The Western Belt of the
Vardar Zone - the remnant of a marginal sea. In: KARA-
MATA, S. & JANKOVIC, S. (eds.), Proceedings of the Inter-
national Symposium “Geology and Metallogeny of the
Dinarides and the Vardar Zone”, Academy of Sciences
and Arts of the Republic of Srpska, Collections and
Monographs, I, Department of Natural, Mathematical
and Technical Sciences, 1: 131-135.

KELLETT, B. 1935. Ostracodes of the Upper Pennsylvanian
and the Lower Permian strata of Kansas: 3. Bairdiidae
(concluded), Cytherellidae, Cypridinidae, Entomo-
conchidae, Cytheridae and Cypridae. Journal of Paleon-
tology, 9 (2): 132-166.

KornN, D., JovaNovIC¢, D., Novak, M., SUDAR M.N. 2010.
Early late Visean ammonoid faunas from the Jadar
Block, NW Serbia. Geologica Carpathica, 61, 5, doi:
10.2478/v10096-.

Kozur, H. 1970. Neue Ostracoden-Arten aus dem Obersten
Anis des Bakonyhochlandes (Ungars). Berichte Natur-
wissenschaftlich-Medizinischen Vereins in Innsbruck,
58: 384-428.

Kozur, H. 1985. Neue Ostracoden-Arten aus dem Oberen
Mittelkarbon (Hoberes Moskovian), Mittel- und Ober-
perm des Biikk-gebirges (N-Ungarn). Geologish Pald-
ontologische Mitteilungen Innsbruck, 2: 1-145.

KRrsTIC, N. 1980: The Lower Triassic ostracodes of Guce-
vo. Zapisnici Srpskog geoloskog drustva za 1979. godi-
nu (Vanredni zbor 24. I 1980), 203-208 (In Serbian, En-
glish summary).

LATREILLE, P.A. 1806. Genera crustaceorum et insectorum:
secundum ordinem naturalem in familias disposita, ico-
nibus exemplisque plurimis explicata. Parisiis et Argen-
torati: A. Koenig publisher, 1: 1-303.

LETHIERS, F. 1982. Les Ostracodes du Dévonien supérieur
(Nord de la France, Belgique, Ouest du Canada). Thése
d’état: 1-489 (unpublished).

MELNYK, D.H. & MADDOCKS, R.F. 1988. Ostracode biostra-
tigraphy of the Permo-Carboniferous of Central and
North-Central Texas, part I: Paleoenvironmental frame-
work. Micropaleontology, 34 (1): 1-20.

MULLER, G.W. 1894. Die Ostracoden des Golfes von Nea-
pel und der angrenzenden Meeres Abschnilte. Fauna
und Flora Neapel, 21: 1-404.

NESTELL, G.P., SUDAR, M.N., JovaNOVIC, D., KOLAR-JUR-
KOVSEK, T. 2009: Latest Permian foraminifers from the



30 SYLVIE CRASQUIN, MILAN N. SUDAR, DIvNA JovANOVIC & TEA KOLAR-JURKOVSEK

Vlasi¢ Mountain area, northwestern Serbia. Micropale-
ontology, 55 (5): 495-513.

OERTLI, H.J. 1971. The aspect of Ostracode fauna - a pos-
sible new tool in petroleum sedimentology. /n: OERTLI,
H.J. (ed.), Paléoécologie des Ostracodes. Bulletin du
Centre de Recherche, SNPA, 5 supplement, 137-151.

PANTIC-PRODANOVIC, S. 1979: Triassic of the Valjevo area.
Excursions quide, 7" International Symposium on
Ostracodes, Serbian Geological Society, 13—15.

SARS, G.O. 1866. Oversigt af marine Ostracoder. Norske
Videnskaps-Akademi, Forhandlingar (1865), 1-130.
SARS, G.O. 1887. Nye bidrag til kundskaben om middelha-
vets invertebrafauna: 4. Ostracods mediterranea (sydeu-
ropaeiske ostracoder). Archiv for Mathematik og Natur-

videnskab, 12: 173-324.

SARS, G.0O. 1922-1928. An account of the Crustacea of Nor-
way. Crustacea. Bergen Museum, 9: 1-277.

Scort, H.W. 1961. Suborder Beyrichicopina ScOTT, n.sub-
order. In: R.C. MOORE (ed), Treatise of Invertebrate
Paleontology. Part Q. Arthropoda 3, Crustacea, Ostra-
coda: Q111. Geological Society of America and Kansas
University Press, Lawrence.

Scort, H.-W. 1961. Suborder Kloedenellocopina ScoOTT,
n.suborder. /n: MOORE, R.C. (ed), Treatise of Inverte-
brate Paleontology. Part Q. Arthropoda 3, Crustacea,
Ostracoda: Q180. Geological Society of America and
Kansas University Press, Lawrence.

SHI, C.G. & CHEN, D.Q. 1987. The Changhsingian ostra-
codes from Meishan Changxing, Zhejiang. Stratigraphy
and Palaeontology of Systemic Boundaries in China;
Permian and Triassic Boundary, 5: 23-80.

SHI, C.G. & CHEN, D.Q. 2002. Late Permian ostracodes
from Heshan and Yishan of Guangxi. Bulletin of Nanjing
Institute of Geology and Paleontology, Academia Sinica,
15: 47-129.

SonN, I1.G. 1961. Family Geinisidae SoHN, n.fam. In:
MooRrE, R.C. (ed), Treatise of Invertebrate Paleontol-
ogy. Part Q. Arthropoda 3, Crustacea, Ostracoda:
Q182. Geological Society of America and University of
Kansas Press.

SUDAR, M., JovaNovi¢, D., KOLAR-JURKOVSEK, T., 2007a:
Late Permian conodonts from Jadar Block (Vardar Zone,
northwestern Serbia). Geologica Carpathica, 58 (2):
145-152.

SUDAR, M., JOVANOVIC, D., STOJANOVIC-KUZENKO, S., FILI-
POVIC, L., GAIIC, R. 2007b: Late Pennsylvanian conodont
biostratigraphy and sedimentology of the Kriva Reka
Fm. from the Jadar Block, Vardar Zone (NW Serbia).
Journal of Alpine Geology, 48: 101-115.

ULRICH, E.O. & BASSLER, R.S. 1908. New American Pale-
ozoic Ostracoda. Preliminary revision of the Beyrichi-
idae, with description of new genera. United State Nat-
ural Museum Paper, 35: 277-340.

WANG, S.-Q. 1978. Late Permian and Early Triassic ostra-
cods of Western Guizhou and Northeastern Yunnan. Acta
Palaeontologica Sinica, 17 (3): 277-308.

Pe3ume

T'opwmonepMmcku ocTpakoau Jagapckor
osi0ka (Bapnapcka 3ona, C3 CpoOuja)

Meby cennMeHTHMa IEpMCKE U TPHjacKe CTapoOCTH,
BEOMa PacHpoCTpameHUM y 00macTi Jagapckor O6ioka
(C3 Cpbwuja), HAPOUUTO Cy HMHTEPECAHTHH OHHU KOjU
MIPUTIa/Iajy TPaHUIHOM HHTepBaiy nepM—rtpujac (P-T).
IIpeacraBibeHr Cy IUIMTKOBOAHUM MapHHCKUM Kap-
OoHaTMMa y KOjuMa Cy MPHUCYTHE cHenu(uIHe aco-
nujanuje pocuna jenuactBeHe y CpOuju. AMOHUTH
HUCY Hal)eHW, an cTeHe OOWITyjy pazUYuTHM TOp-
HOTIEPMCKUM MaKpO M MHKpoacoldjarijama (Opaxu-
OIOIM, WIKOJbKE, Iy>KeBH, aire, (opamunudepu u
Iip.), JOK CYy MHKPO(OCHITHE acOolHjalije JOHmOTPH-
jacke cTapoCTH CHPOMAILIHE, U YITIaBHOM Cy IIpeIcTa-
BJbeHE (popamMHuHK(EprUMa U OCTPAKOIUMA.

Jeman on nokanuTeTa Ha KOM Cy ONPOOOBaHM H
JETaJbHO TaJICOHTOJOWIKH, OMocTparurpadcku u
cenuMeHTosomkn odpahenu ceaumentu P-T unTep-
Baja je y cemy Komupuh. Cty0 ce Hanma3m Ha ceBepHO]j
cTpanu nmyta BasseBo—Jlo3Huna, Ha jyKHUM MaguHa-
Ma rutannHae Brammh (x 4918588, y 7985697). lebOrpune
je oko 78 m, amm je camo 19 m y3opkoBaHO 300T
MuKpodayre. Y nomeM Aeny cryba nedspnHe 7 m cy
TaMHO CHBH U LIPHHM, A€0EI0 CIOjeBUTH JO MAacHBHHU
OMOKIIACTHYHU Kpeumary Qopmanuje ,,0MTyMHUHO-
3HHX Kpeumaka' Topmer nepma. Oo6mnyjy hopaMuHu-
¢bepuma, anrama, OCTpaKogMMa, KOHOJOHTHMA, KpH-
HOUIMMA, eXuHOMIMMa U 1p. Cienu pacen MapKUpaH
Oopedom nebsprHe 15 cm, ma 12 m cuBux nebemno a0
TAHKO YCJIOjeHHX, CHOPAaJUYHO JTaMHUHHUPAHUX (PUHO-
KpPHCTAIAaCTHX Kpedmaka ca CTWIoNuTHMa (wacke-
stones) U ca PEeTKHMM HEOIPEIJbUBUM OCTpPaKOAUMa
kao u (QopamuHHU(EpHMa TOKOTPHjaCKE CTAPOCTH
¢dopmanmje Cruneyse.

Cry6 je y moueTrHo] (a3m HCTpakwBaH pagu
olpehuBama KOHOJOHATA KapaKTEpPUCTHYHMX 3a P-T
naTepBai. KacHujum m3yuyaBamrma HaljeHa je Qopa-
MUHH(EpPCKa M OCTpakoacka (ayHa TOPHOINEPMCKE
crapoctu. Hamaszak octpakona, U Apyrux HaBeICHHX
MHKpodoOcuia, U3 Topmer nepMa Ha OBUM IIPOCTO-
puMma je jennHCTBeH y 1enoj CpOuju Kao M 'y eHTpal-
HOM zeiy bankanckor momyocrtpsa.

[ocneamum nctpakuBambuma yTBpheHo je 38 Bp-
cra ocrpakoma (mehy muma cy 3 HOBe) Koje Cy
cBpcrane y 18 pomosa. Kako cy gerepmuHnCcaHu 00-
JULOY YIJIAaBHOM JIOIE OYYBaHH, Y paiy Cy OIHCAaHE
camo HoBe Bpcte: Knoxiella vardarensis n. sp., Acra-
tia serbianella n. sp. n Basslerella jadarensis n. sp.
Tpu Bpcre: Acratia visnyoensis KOZUR, Bairdia de-
weveri CRASQUIN U ?Paraparchites chenshii CRASQU-
IN Ccy ITO3HATe U y JPYTUM 00JIaCTHMA a MIPECTaBIbhajy
najxeoonoreorpacKy Be3y ca jyTOMCTOYHUM, IIeH-
TpaJTHUM M CeBEpHUM JenoBuMa [laneoreTnca Tokom
Hajmmaher mepma. McutrBanu octpakoam cy Tpeo-
Biahjyjyhe OEHTOCKHM OpraHW3MH, KapaKTePUCTUIHH
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3a melyTporncke Tormie Bope, W NPEACTAaBIEHU CY
MpUMeEpIFIMa ca 3aTBOPEHUM Karmuma. To ymyhyje Ha
3aKJby4aK Jla Cy KPaTKO TPAHCIIOPTOBAHHW W/WIH CY
OmIM TOXpameHH Yy MeKoj momio3u. Mcnurtupane
TOPHOIIEPMCKE-TOBOTPHjacKe OCTPAKOCKE (haMUITH-
j€ ce MOTy CBpCTaTH y: unmepHy 30Hy IPOMEHIBHBUX
yciioBa maneocpennHe (AyOWHa, CAJIMHHATET) KOjoj
npunanajy: Kloedenelloidea, Kirkbyoidea, Hol-

linoidea (rpyma 3 Ha ci1. 4), cpedr)y 30Hy €yXanuHCKE
CpenvHe IUIMTKUX N0 Bpio IUMTKHX Boma (Para-
parchitidea, Cytherideidae, Cavellinoidea, rpyma 2 Ha
ci. 4) m excmepHy 30HYy OTBOPEHO KapOOHaTHE
cpenwHe HopManHoT canuHuTeTa (Bairdiidae, rpyma 1
Ha ci. 4). AHanmuzupajyhu cBe TpH Tpyle y HeTHHH
cMarpa ce Ja Cy THIUYHE 32 IIaTGOpPMHY CpeAnHY
nyoune mame o 50-100 m.
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PLATE 1

Ostracodes from the Komiri¢ Section, Jadar Block, Vardar Zone, NW Serbia; uppermost part of the “Bituminous
Limestone” Formation, uppermost Permian, Changhsingian. Scale bars represent 100 pm.

Figs. 1, 2. Oliganisus? sp. 1. 1. Left lateral view of a complete carapace; MS 1183.25. 2. Right
ateral view of a complete carapace; MS 1186/1.41.

Figs. 3-6. Knoxiella vardarensis n. sp. 3. Holotype, left lateral view of a complete carapace; MS
1181.21. 4. Paratype, left lateral view of a complete carapace; MS 1186/1.39. 5. Left
lateral view of a complete carapace; MS 1184.27. 6. Left lateral view of a broken cara-
pace; MS 1186/1.40.

Fig. 7. Indivisia cf. symmetrica KozUr, 1985. Left lateral view of a complete carapace;
MS 1186/1.42.

Fig. 8. Indivisia cf. pelikani Kozur, 1985. Left lateral view of a complete carapace; MS
1203/3.14.

Fig. 9. Knightina. sp. 1. Left lateral view of a complete carapace; MS 1186/1.55.

Figs. 10, 11.  Hollinella sp.10. Left lateral view of a damaged carapace; MS 1186.35. 11. Left later-
al view of a damaged carapace; MS 1181.18.

Fig. 12. ?Paraparchites chenshii CRASQUIN, 2010. Left lateral view of a complete carapace;
MS 1186/1.57.

Fig. 13. Bairdia cf. altiarcus CHEN, 1958. Right lateral view of a complete carapace; MS
1184.28.

Fig. 14. Bairdia cf. bassoni CRASQUIN, 2010. Right lateral view of a complete carapace; MS
1186/1.49.

Fig. 15. Bairdia cf. deweveri CRASQUIN, 2010. Right lateral view of a complete carapace; MS
1186.37.

Figs. 16, 17.  Bairdia cf. gaelleae CRASQUIN, 2010. 16. Right lateral view of a complete carapace;
MS 1186/1.45. 17. Right lateral view of a broken carapace; MS 1184.32.

Fig. 18. Orthobairdia cf. lilinensis CHEN, 2002 (in SHI & CHEN, 2002). Right lateral view of a
damaged carapace; MS 1181.17.

Fig. 19. Bairdia cf. paussi CRASQUIN, 2010. Right lateral view of a complete carapace;
MS 1186/1.50.

Figs. 20-22.  Bairdia deweveri CRASQUIN, 2010. 20. Right lateral view of a quite complete carapace;
MS 1186/1.43. 21. Right lateral view of a broken carapace; MS 1186/1.44. 22. Right
lateral view of a complete carapace; MS 1184.31.

Fig. 23. Bairdia sp. 1. Right lateral view of a complete carapace; MS 1183.22.

Fig. 24. Bairdia sp. 2. Right lateral view of a complete carapace; MS 1186/1.51.

Fig. 25. Bairdia? sp. 3. Right lateral view of a complete carapace; MS 1186.38.

Fig. 26. Bairdia sp. 4. Right lateral view of a broken carapace; MS 1185.33.

Fig. 27. Buairdia sp. 5. Right lateral view of a complete carapace; MS 1181.16.

Fig. 28. cf. Bythocypris hongyanensis WANG, 1978. Right lateral view of a complete carapace;
MS 1186/1.53.

Fig. 29. Liuzhinia sp. 2. Right lateral view of a complete carapace; MS 1185.34.

Fig. 30. Liuzhinia? sp. 1. Left lateral view of a complete carapace; MS 1186/1.56.

Fig. 31. Paramacrocypris schallreuteri Kozur, 1985. Right lateral view of a damaged cara-

pace; MS 1181.19.
Fig. 32. Paramacrocypris? sp. 1. Right lateral view of a complete carapace; MS 1181.20.
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Ostracodes from the Komiri¢ Section, Jadar Block, Vardar Zone, NW Serbia; uppermost part of the “Bituminous

PLATE 2

Limestone” Formation, uppermost Permian, Changhsingian. Scale bars represent 100 pm.

Fig. 1.
Fig. 2.
Fig. 3.

Fig. 4.

Figs. 5, 6.

Figs. 7, 8.

Fig. 9.

Figs. 10-13.

Figs. 14-17.

Fig. 18.
Fig. 19.

Figs. 20-24.

Fig. 25.

Figs. 26-29.

Paramacrocypris? sp. 2. Right lateral view of a complete carapace; MS 1186/1.46.
Pseudobythocypris sp. Right lateral view of a complete carapace; MS 1186/1.58.

Bairdiacypris cf. caeca SHi, 1987. Right lateral view of a complete carapace; MS
1186/1.52.

Pseudorayella hungarica Kozur, 1985. Right lateral view of a complete carapace; MS
1203/3.15.

Pseudorayella sp. 1. 5. Right lateral view of a complete carapace; MS 1186/1.59.
6. Right lateral view of a complete carapace; MS 1186/1.60.

cf. Silenites zhejiangensis FOREL, 2010 (in CRASQUIN et al. 2010). 7. Right lateral view
of a complete carapace; MS 1184.29. 8. Right lateral view of a complete carapace; MS
1184.30.

Silenites? sp. 1. Right lateral view of a complete carapace; MS 1186/1.61.

Acratia serbianella n. sp. 10. Holotype, left lateral view of a complete carapace; MS
1203/1.09. 11. Paratype, right lateral view of a complete carapace; MS 1203/1.10.
12. Right lateral view of a complete carapace; MS 1203/1.11. 13. Dorsal view of a
complete carapace; MS 1203/1.12.

Acratia visnyoensis KOZUR, 1985. 14. Left lateral view of a complete carapace; MS
1203/1.01. 15. Left lateral view of a complete carapace; MS 1203/1.02. 16. Dorsal
view of a complete carapace; MS 1203/1.03. 17. Dorsal view of a complete carapace;
MS 1203/1.04.

Acratia? sp. 1. Right lateral view of a complete carapace; MS 1186/1.47.
Acratia sp. 2. Right lateral view of a broken carapace; MS 1186/1.48.

Basslerella jadarensis n. sp. 20. Holotype, right lateral view of a complete carapace;
MS 1203/1.05. 21. Paratype, right lateral view of a complete carapace; MS 1203/2.13.
22. Left lateral view of a complete carapace; MS 1203/1.06. 23. Dorsal view of a com-
plete carapace; MS 1203/1.07. 24. Dorsal view of a complete carapace; MS 1203/1.08.

Cavellina sp. 1. Left lateral view of a complete carapace; MS 1186/1.54.

Sulcella suprapermiana KOzZUR, 1985. 26. Left lateral view of a complete carapace;
MS 1184.26. 27. Left lateral view of a complete carapace; MS 1183.23. 28. Right lat-
eral view of a complete carapace; MS 1186.36. 29. Dorsal view of a complete cara-
pace; MS 1183.24.
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