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Cassiopid gastropods from the Cretaceous of western Serbia

NeNeo BANJAC', Kleus BRNosL' & SrBrpgN Krpl'

Abstract. Three species of Cassiopidae (Cerithioidea, Gastropoda) are described from outcrops in the vicinity
of the villages Rasti§te and Mokra Gora in westem Serbia. They occur in marly limestones of near shore shal-

low water deposits. Earlier micropaleontological investigations have indicated an Albian-Cenomanian age. The
species encountered are related to those present in deposits of the European margin of the Tethys and closest rela-
tionships exist to those of the Armenian and Transcaucasian region. Our species can be placed in the genera

Cussiope, Paruglauconio and Bicorinella. A new species Cassiope kotomanensis is erected. Assumptions about

post-mortem shell transport and size sorting of gastropod shells were examined through statistical analysis.

Key words: Gastropoda, Cassiopidae, Cretaceous, Albian, Cenomanian, statistical analysis, western Serbia.

Ancrpaxr. Y paqy cy onrcaHe rplr Bpcre Kaclronlr[a (Cerithioidea, Gastropoda) roje uouruy ca tr3AaHaKa y

oKoJrrrHrr ce.ra Pacrurure u Moxpa fopa y sanagnoj Cp6ujn. flpurrlep{z cy ualeuu y JrarropoBrrruM Kpeqmarltr-
Ma HacraJruM y nrrrroj noglr, 6nury o6ale. Paunja MrrKponaJreoHToJrorrrKa trcrpo«rrBarra yKa3aJra cy ua an6-qe-
IIoMaHcKy maposr oBrrx sreHa. Bpcre xoje cy o[IIcaHe uo«asyjy BeJIrrKy cJlnrruocr ca rrptrMeprlflMa orKptrBeHuM
y Jeprrteuuju u 3aranxasjy. Oue nprnagajy pogorur'la Cussiope, Paroglauconio v Bicurinella. Onucaua je nora

;ffi.,::)t,;ä 
kotro:nanensis. flpernocraBKe o rrosrMoprarrHoM rpaHcrropry rr,yrrrrypa ucrrurarre cy cra-

K.n yvue pevn: Gastropoda, Cassiopidae, Kpe[a, al6, qeuolrau, crarrrsrrrrrKa aHaJrtr3a, 3arragua Cp6uja.

Introduction

Albian to Campanian sediments, resulting from a

wide ranging transgression, are commonly encountered

in western Serbia. Some of the outcrops are located
between the Beli Rzav and Crni Rzav Rivers, with an

extent of about 40 km in a NN-SSE direction. These
deposits contain many fossils and were previously con-
sidered to be of Senonian age (Zulovte 1893; Ztr,«ovlC
1908; Avppsnen 1928; MILovRNotrtö 1933). More Re-
cent work on their microfauna point to an Albian-Ce-
nomanian age (Puorutö & Rnoolölö 1971). The fossil
assemblages are dominated by cassiopid gastropods, less

frequent are bivalves, ostracods, dasycladaceans and fo-
raminifers. The aim of the present study was to describe

more closely the cassiopid gastropods, and to discuss

their s1'stematic and biogeographic relationships.

Geological setting

The lithology is represented by terrigenous clastites

in the base, covered by bioclastic limestone. A local
stratigraphic column was observed at the right bank of
the Beli Rzav River at the hamlet Uro§eviii (coordi-

nates N 43'45'50", E 19'28'30"). Three separate mem-
bers of the stratigraphic column could be distinguished:

l The lowermost member consists of dark gray
oolitic sandstone and conglomerate with intercalated thin
beds of micritic limestone. The coarse sandstone holds
particles of different size including fragments of ser-

pentine, glauconite and infrequent quartz. The compo-
nents are poorly sorted and weakly rounded. Larger
particles predominate over smaller ones. Conglomerate
pebbles originated from laterites and the peridotitic
bedrock of the former islands. This composition of the
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Fig. I . Topographic n.rap with fossilifcrous localities.

bcds presents evidence for a deposition in an cnviron-
rrent of agitated shallow water, close to a seashore,
with strong wave action. Rapid deposition of terrige-
nious rnaterial corresponds with about fhcial belts 8 and
9 of the classification adopted by WImoN (1975). The
total thickness of the lowermost mernber is about 7 m.

At the beginning of marine floocling of the area, the
surfhce was rugged and the surrounding area mountain-
ous. Due to the cornposition of the soil lbrmed on peri-
dotites in an arid climate, plant cover on land was thin.
Eroded rnaterial, therefbre, was washed into the area of
deposition rapidly and came from nearby. The almost
complete absence of tbssils in these beds indicates a

stresscd environment fbr rnarine organisms. The pres-
ence of oolites point to the presence of strong oscillat-
ing currents in shallow rvater. Intercalated fine beds
were deposited in rnore protected lagoons.

2. The rniddle mernber of the stratigraphic column is
composed of bioclastic lirnestones with a fine grained
rnatrix, nodular bedding planes, and thin layers of intcr-
bedded rnarls. Thin sections revealed the cornposition of
a shell coquina with a rnicro-crystalline calcitic rnatrix
and cvenly distributed clay rnaterial. Beside minute shell

particles of mollusks, fecal pellets and algae are abun-
dant. Perovtö & Re»otötö. (1911) mentioned Bucinellu
.r/ernl Reootötc, Nezzltz:tinella cf . picordi (HENsoN) and

Solpingoprtrelltt Lo'ltttlono.rr Coxne», Re»otötö & REr',
from the lower part of this member and scarce assem-

blage with NezzlzrttineLla cf . lticurtli and Hemicyclami-
irut sigali (Mvxc) from the upper part. In thin-beddcd
micrites, nu[rerous microscopic mud cracks and birds-
eye structures are present. These voids are sporadically
filled by silico-clastic silt. The sediments '"verc deposited
under shallow water conditions, with frequent exposure
above sea level. The influx of material from the land was
less if compared with the beds of the lower member. The
thickness of the middle rnernber is nearly 28 rn.

3. The upper member in this stratigraphic colurnn is
composed of bioclastic rnicritic lirnestone with inter-
bedded thin marl. In thin section fecal pellets, biotur-
bation, debris of organic r.naterial, mollusc shells, and
some oogonia and ster.n fiagments of charophl,tes are
noted. The lower part ol the member consists prcdorn-
inantly of algal marly lirnestone with a lot of pyrite and
organic uraterial. Here small codiacean pebblcs and
grains irnd sone Hemic.tclrtmmina .siguli are prcsent.
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Higher up in the column the sediments are predomi-
nantly marly and contain abundant hematite and limoni-
te particles as well as numerous dasycladaceans, codi-
acean grains, a few miliolinid foraminifera, shells of
small gastropods, sponge spicules, spines of echino-
derms and other biogenes. The sediment suggests depo-

sition in warm shallow water, with varying salinity, and
without significant water circulation. Frequent charo-
phyte and ostracode debris indicate the temporary inilu-
ence of brackish water. According to the enumerated
characteristics, the sediments were formed on an open or
restricted platform, behind an organic reef, about facies

belts 7 and 8 of the classification of Wtt-soN (1915).

Some charecteristics indicate the environment of slight-
ly deeper lagoons, intermittently connected with the

open sea. The thickness of the upper member of the

stratigraphic column is about 14 m.
The tectonic characteristics of the Cretaceous deposits

are such that the beds form a syncline with Turonian
deposits at the axial part, while outcrops of Albian-Ce-
nomanian sediment are wide-spread at the margins of
this structure. The syncline became fractured by numer-
ous subsequent faults, forming several vertically dis-
placed blocks.

m. I Lithology I snort descriPtion

Fig. 2. Local stratigraphic column at Uro§eviii.

Material and methods

The rnajority of the material (84 specimens in total)

described below was hand-picked from the bioclastic mi-

critic limestone with interbedded thin marl (upper mem-
ber of the stratigraphic column). The gastropod as-

semblage contains Cossiope kotromanensis, Bicarinella
bicarinata and Paraglaucrsnia lujani. Gastropods were
collected from outcrops of marly limestone in the vicin-
ity of Mokra Gora, Kotroman and Rasti§te villages.
Fossil bearing localities were numbered I to 5 and are

indicated at Fig. 1.

The collection is housed at the Faculty of Mining and

Geology in Belgrade (registration numbers NB/67l11 to
NBn62/91).

Principal components analysis was conducted to ex-
arnine the possibility of post-mortem shell transport and
size sorting within the gastropd assemblage.

Sorne of the taxa concerned here were introduced
and studied by the Armenian paleontologist Vardges
Akopyan. In his publications his name was spelled Ha-
cobjan, but is frequently cited as Akopyan. His publi-
cations were originally written in Russian, and accord-
ing to transliteration rules his name would have to be

spelled Akopyan, even though it is Armenian. To avoid
confusion, we use here the transliteration Akopyan.

Systematic paleontology

Family Cassiopidae BEunl-EN, 1964
(= Cassiopidae Kot-l-naaNN, 1979;
Glauconiidae PcHELINTSEV, 1953)

The farnily is based on the genus CossrrTe CoqueNn,
1865. which is conical in shape, with wavy spiral ribs

and a rounded aperture. The base is angular and the um-
bilicus open. According to CLBetreLv & Monnts (1988),

the wide conical shell has flattened whorls that are orna-
mented by spiral ribs that rnay bear tubercles. The outer

lip of the aperture is curved so that there is a posterior
lobe. The protoconch rnorphology has been discussed by
Kolvene & BnNoer- (\996, pl. 5, figs. 5, 6) based on

Cussiope ketbrsteinii (MüNsren in Got-oRuss, 1844) from
the Late Cretaceous of the Gosau (Northern Alps). That
protoconch consists of 3 whorls with the embryonic shell

about 0.12 mm wide. The omament of the larval whorls
consists of two spiral ribs and a row of tubercles below
the suture (BaN»el- 1993). The operculum found in the

aperture of a half grown individual shows multispiral
composition similar to that fbund in modern Potamididae.

It is quite possible that this modern group of coastal

Cerithioidea represents the closest relatives to the Creta-

ceous Cassiopidae, rvhich obviousll' also lived near shore

and was influenced by fresh water run off.

Genus Cassiope CoQuexo, 1865

Type species. Cus.siope ke.fersteini MüNSTER in
Goloruss, 1844, Gosau Group, Coniacian-Catnpanian,
Austria.

Cassiope kotromanensis
Paraglauconia lujani
B i ca rine ll a bic a ri n ata

Bioclasitic micrite
width organic debris

N ezzazatine ll a p ica rd i
Hemicyclamina sigali

Bioclasitic micrite
thin bedded marl

Bacinella sterni
S al pi n gopore I I a u I ad an a si

Terrigenous clastite
sandstone, conglomerate

C
.§c
G
E
oc
o)o

I

C
.g
-o



66 NeNep BnNrec, Kleus BaNpel & SrerreN Ktel

Material. 29 specimens from the hamlets Andriii
and Rasti§te, Iocalities 3, 4, 5 in Fig. 1.

Description. The shell is conical, up to 40 mm high,
consists of four to six slightly concave whorls with
grooved sutures, and has an apical angle of 26". The
sculpture consists of two main spiral ribs, which bear

broad tubercles and are positioned next to the suture,

one above it, the other below it. Some specimens have

in addition two or three spiral lines in the centre of the

whorl, while others have numerous very fine and deli-
cate spiral lines all over the outer surface of the whorls'
The growth lines are opisthocyrt, very fine, and the tan-

gental point of their sinus is situated between the mid-
dle of the whorl and its upper third. The base carries

one spiral rib and numerous fine narrow spiral lines. In
longitudinal section, the inner cavities have an oval

outline with a height/width ratio of 0.88.

Remarks. Cassiope verneuilli CoqunNo (1865) has

a rnore prominent apical spiral rib and is included in
the synonymy, but with doubts. Paraglauconia luiuni
resembles in shape and orientation Cassiope bronneri
(Hrr-r-, 1893) from the Aptian to Early Cenomanian Co-

manche Formation in North America (SreuroN, 1941),

but is more stout and has a wider apical angle. Prtra'
gLauconia lu.jani was described but not figured by Per-
«orrte & Bo:rö (1932) from Aptian beds of eastern Ser-

bia, and also Glouconia crtquandi »'One. vat. excuva-

trr described by Örnlö (1952) frorn Turonian deposits in
central Macedonia appears to belong to this species'

Occurrence. Albian-Cenomanian beds in the vicini-
ty of Andriii and Rasti§te hamlets.

Genus ßicarinella A«oPYnN, 1976

Type species . P s e utk nt e s ol i u h i c ur i nald PcHELINTSE\/,

1953, Late Cenomanian, Armenia.
Diagnosis (according to AxopvaN, 1976). The shell

is conical with a high spire. Whorls are slightly con-
vex, with two maior keels. They frequently bear tuber-

cles and give the whorls an angular shape. The suture

is well expressed. Ornament may also consist of addi-

tional weak spiral threads. The area between the keels

in the central part of the whorls is flattened. 'fhe base

is convex with a nalrow umbilicus. The aperture is

rounded and has a wide and deep sinus at its outer lip.

Bicarinella bicarinata (Pcuel-tNrsav, 1 953)
Fig. 3H-K.

? 1938 Purogluucortitr mediocurinutrr MIrINÖlC: 155, pl. 1,

figs. 3-4.
1953 Pseudontesuliu bicarillrrl., PcHELINrspr,: 99, pl. 11,

figs. 3-4, (non figs. 1,2, 5,6), pl. 12, figs. l-5.
1974 Pseudotnesulia hicorinuta PcseltNrsrv - AropvaN:

234, pl. I 19, figs. 2-3.
1976 Bicarinelkt bicarinatu (PcueltNrsev) - AroevnN:

I 65.

1976 Bicorinelkt bicarinata hicarinatu AropveN: 166, pl.

38, figs. 1-3.
1976 Bicarinella hicurirutta ornatu AKoPvaN: 167, pl. 38,

figs. 5-6.
1987 Pseudontesolia bicarir.tla PCHELINTSE\/ - TsANxor':

58, pl. 13, figs. 14-17.
7984 Pseudotnesulia ( Bicarinellu) bicorinotu PcneLtNtssrr

- MeNNssslen: 54, pl. 14, figs. 17-21,35.

Material. 18 specimens from the right bank of the

Beli Rzav River, and from the Kremiii Stream, locali-
ties 1, 2, 3 and 5 in Fig. 1.

Description. The conical shell is up to 30 mm high

and has an apical angle of 26-30. Its whorls have flat-
tened sides and distinct sutures. Omament consists of two

prominent spiral ribs the upper of which lies at the cetre,

the second at the basal edge of the whorls. The spiral

cords bear tubercles that are small on early whorls and

increase in size towards the last whorl. Two or three sec-

ondary spiral threads appear between the main cords in
some individuals. Growth lines are opisthocyrt and bear

a shallow, widely V-shaped sinus with the tangental point

between the central and the abapical third of the whorl,

the point of inflexion is at the rnain spiral rib. Growth

lines have a secondary shallow sinus near the base of the

whorls. The base is convex, has a narrow umbilicus and

bears two prominent spiral ribs and a few spiral threads.

Remarks. Our specimens are only about half the size

of those individuals that have been described from other

localities and listed in the synonymy. Bicurinello bicar-
inatu resembles Cussiope burnsi frorn the Aptian to

Early Cenomanian Comanche forrnation, Texas, describ-

ed by SreNroN (1947). Cussiope hurn.si bears ornament

with a less nodose character of the spiral cords. From
Aptian beds in central Serbia, MIrtNölö (1938) describ-

ed the species Paraglauconia metliocurinatu, which
closely resembles B. hicurinuta in size and shape. It dif-
fers by having a delicate second sinus at the base of the

shell and by the absence of an umbilicus. This species

is only tentatively included in the synonymy. If future
research shows that the two species are conspecific, B.

ntetliocurirutlrr would have priority over B. biurrinuta.
Occurrence. Albian-Cenomanian at Mokra Gora and

Uro§eviii.

Discussion of the small size
of the specimens

During the investigation, it became evident that the

studied shells are quite srnall, even with same amount

of whorls, nrlrch smaller than specimens cited in the sy-

nonymy. There äre three possible explanations fbr the

srnall size of cassiopids from the examined outcrops.
One of the possibilities is that Cassiopidae from the

central part of the Tethys, during Albian and Cenoman-
ian time did not attain the same large dimensions of the

individuals which form the typical Late Cretaceous
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members of this family. This assumption may be sup-
ported by the fact that the here reported individuals
come from beds which are older than the beds where
the cited species were found. Consequently species re-
garded as synonyms of Cassio;te kotronutnen.rr.r were
mentioned in localities of Turonian age, while here it is
found in Albian-Cenomanian beds. As some other cas-
siopids known from older rocks have no miniature di-
mensions, for example, Parugluuconio lujani according
to Coqu,un (1865), FRrrs*m (1924), CLesrrBLy & Mon-
RIS (1988), this reason seems less probable (although it
should not be absolutely rejected).

A second possibility for the small size of the discus-
sed individuals rnay be seen in the influence of envi-
ronmental factors. Living conditions in the coastal lago-
ons along the Tethys terranes now representing central
Serbia could have been sub-optimal. They could have
inhibited the proper growth of the snails. This assump-
tion is difficult to confirm, since unfavorable factors of
the environment which could have inhibited growth are
not easily detected from rock facies. Also the preser-
vation of the shells is not sufficient to compare indi-
viduals by counting their number of shell whorls. This
could provide a clearer picture of the possible reasons
for the smallness of the individuals. Difficulties during
growth of the individuals may have come from the pe-
riodical influence of fresh water, supported by presence
of charophyte stems in the deposits.

A third hypothesis explaining the small shell dimen-
sions may come from post-mortem shell transport and
size sorting. The occurrence of shell sorting during tran-
sport on the sea-bed has been described in numerous
cases (Boucor 1953; Cnosa 1982, 1988, 1989). Warer
currents may have transported and sorted dead shells.
During the transport, according to size and weight, sort-
ing is performed, affecting the size frequency distribu-
tion of the reworked shells. The resulting death assem-
blage may have concentrated predominantly small shells.
A modern case of such a secondary shell sorting in the
tropical environment of the Philippines has been describ-
ed by Bnuonr- (1991). This third explanarion could be
checked by several statistical methods,

Statistical analysis

Assumptions about small size of the gastropods were
checked through statistical analysis. Firstly all the spec-
imens were measured and the size distribution was cal-
culated, just to confirm the assumptions concerning the
small size of the individuals. Subsequently statistical
analysis was perfbrrned through two steps. The first in-
cluded a comparison of the shell dimensions, to con-
firrn the presence of any significant differences between
shells of several species originating from the same out-
crops. The second included a similar investigation con-
ducted over the same species originating from different
localities. For each specimen, appropriate dimensions

were measured and parameters calculated, while princi-
pal component analysis was used for the further statis-
tical investigations. Considering dimensions such as ge-
neral shell height, width, height of lasr whorl, principal
components were calculated, mutually correlated (to de-
signate the most contrasted dimensions of the entered
data). Principal components were sorted by the magni-
tude of variability, so that the first one has the highest
variability, while the last one has the lowest variability.

Size distribution in the fauna

For each specimen, the following dimensions were
measured: height of the shell (H), height of rhe last
whorl (h), shell width (W), angle of spire (?). Some
parameters were indirectly calculated: height per width
ratio for the whole shell (W/H), and the same ratio for
the last whorl (Wh). Furthermore, sample mean and
standard deviation for each parameter were calculated.
The results are shown in Table 1.

The observation that the shells are notably smaller
than those of the specimens cited in the synonymy was
confirmed by the values presented in Table 1. In some
species, the shells are nearly only half as large as the
corresponding specimens from other localities.

Relationship of different species
from the same outcrops

The first investigation was performed on the speci-
mens collected at outcrops near the hamlet Urosevidi
(locality 3, Fig. l), regarding specimens of the species
Cas.siope kotromanensr.r and Bicarinella bicurinutu.

Considering the data (Table 1), ir is evident that
Bicarinella bicarinata has a mean height of 22 mm,
while specimens described in the literature reach up to
50 mm (ArcotvaN 1976) or even 75 mm (MrNNessreR
1984). Furthermore, Cussiope kotromanensi.l has half of
the typical height of Cassiopidae (Zexau 1852; Axo-
evlN 1976). As both species are quite small and have
about equal dimensions, we assume that the shells en-
dured moderate transport, and consequently adequate
sorting due to dimension, before they finally became
deposited and fossilized.

To check this assumption, the first principal compo-
nents of all specimens were compared and tested. Small
differences between the components for both groups
was confirmed with a simple t-rest 1.17, which is sig-
nificantly less than 2.14, a critical value for the relat-
ed number degrees of freedom.

The assemblage that had been collected in the west-
ern part of the Rasti§te Village (locality 5 in Fig. 1) was
considered in the same manner. Here the abundant asso-
ciation of Puroglauconio h.tjoni and Cas.siope kotrr»no-
nensi:s is characterized by shells which are significant-
ly smaller than those frorn other localities noted in the

61
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Table 1. Average values of the shell dimension (in mm) for the collected sample. Legend: H, height of the shell; h, height of
the last whorl; W, width of the shell; ct, spire angle (in degrees); WH, width,height ratio for the whole shell; Wh, same ratio

for the last whorl. The numbers in brackets represent the standard deviation for the collected sample.

Species H h w c[ w/H wh

C assiope kotromanensis
25.30

(6.64)

8.49

(2.2s)

t3.7L
(3.41)

31.39

(3.8e)

0.55

(0.07)

0.34

(0.0s)

Paraglauconia lujani
27.65

(6.s0)

9.90

(3.2&)

16.70

(3.77)

32.55

(4.20)

0.62

(0.18)

0.36

(0.0e)

B icarinella bicarinata
22.39

(6.43)

8.49

(2.e2)

13.22

(3.t2)
29.11

(s.2r)
0.60

(0.10)

0.39

(0.1s)

other parts of the Tethys Ocean. As in the previous
associations, Parctgluuconia lujani is 27 mm high versus

65 mn (specimen pictured in MeNNesstrn 1984), while
Cassiope kotromanensi.r reaches 25 mm versus 50 mm
of most Cassiopids (ArolveN 1976). For the two spe-

cies present here, principal components were calculated
and checked with the t-test. The result l 66 is less than
2.05, the critical value for 27 degrees of fieedom.

As in the previous example, there are no significant
differences between shell size for the different groups. It
is thus assumed that the shells from this outcrop are part
of a rnoderately transported fossil death assemblage.

Relationship of the same species
from different outcrops

The survey was conducted with shells belonging to

the same species, but which were collected at isolated
outcrops. The analysis was carried out for diff'erent
samples: Cossiope kotromanensr.r collected at the Ras-

ti§te Village (localities 4 and 5, Fig. 1); a sample of
Bicarinello bicarinata collected at the left bank of the

Kami§na River (locality 2, Fig. 1), was compared with
samples collected at the localities Uro§eviii (locality 3,
Fig. 1) and Jokiii (locality 5, Fig. 1). For each pair of
samples t-tests of the principal components were per-
formed. The results are shown in Table 2. The first col-
umn represents localities for which the t-test was cal-
culated, the second column represents the degrees of
fredorn, the third column shows the calculated value of
t-tests, while the last column shows the critical value
for the appropriate degrees of freedom.

As becomes evident, Cassiope kotromanensi.r shows

notable size differences between the assemblages col-
lected at outcrops 4 and 5. The second listed species

Bicorinella bicurinotct shows significant differences for
the shells originating from localities 2 and 3, as well
as for the shells from localities 2 and 5. The other sarn-

ples show no significant differences.
This contrast rs visible in the principal cornponents

plot. The diagram in Fig. 4 shows the parameters of

Table 2. Principal components t-test for the same species at

separate localities.

Localities: df t stat t critical

Cassiope kotromanensis

loc.4 vs loc. 5
34 3.282 2.030

Bicarinella bicarinata

loc.2 vs loc. 3
9 3.746 2.262

B icarine lla bic arinata

loc. 2 vs loc. 5
9 2.539 2.262

Cassiope kotrontanen:;rs with larger specimen compo-
nents (originating frorn the locality 5) predominant at

the right side (black circles), and srnaller ones (locali-
ty 4), at the left side of the diagram (white circles).
The diagram in Fig. 5 shows the analysis of Bicurinellu
bicarinuta collected at the localities 2 and 3. As in the

previous diagram, the larger specimen cornponents (lo-
cality 2) are grouped at the right side of the diagram,
while the smaller ones (locality 3) are noted at the left
side.
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Fig. 4. Principal components diagram for Cassiope kotron4t-
nensis. Legend: black circles, specimens from locality 5;

white circles, specimens from locality 4; horizontal line, lst
principal component; vertical line 2nd principal component.

The presented data confirm the conclusion that the

studied gastropod assemblages are composed of shells
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Cassiopid gastropods from the Cretaceous of western Serbia

Fig. 5. Principal components diagram for Bicnrinella bicar-
inato. Ir-.gend: black circles, specimens from locality 2;
white circles, specimens from locality 3, horizontal line lst
principal component; vertical line 2nd principal component.

that had been transported before their fossilization. As
there were no significantly damaged shells, it may be
concluded that the transport was short, but prolonged
enough to remove shells out of their original habitat and
to perform sorting by size. The sedimentological analy-
sis confirms this suggestion. Rock characteristics at the
fossiliferous localities correspond to the facial belts 7
and 8 after the classificarion by Wrr-soN (19'15). The gas-
tropod assemblages can be connected with intertidal
flats, close to a shore line.

Conclusions

Three species of Cassiopidae (Cerithioidea, Gastro-
poda) are described from outcrops in western Serbia.
Earlier microfossil investigations (Pelovrö & Reoorölö
1971) indicated an Albian-Cenomanian age. According
to its character, this fauna resembles associations which
have been noticed from other outcrops of Tethyan sed-
iments of the Cretaceous. The greatest similarity was
recognised with the Armenian and Transcaucasian
regions.

The generally smaller size of the individuals encoun-
tered in the material of this study is explained by sort-
ing due to transportation. But also environmental fac-
tors may have had an influence on the shell size.
Evolutionary factors are considered unlikely to be of
greater importance.
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PesuMe

Kacuonuqlll{ racrporloAl{ KPeAe
3arraÄrre cp6uje

Ouucane cy rpl{ Bpcre racrpologa orKpI.{BeHe y

KpeAHrzM ceAI4MeHTIrMa 3a[aAHe Cp6raje. Al6cro-
rIeHoMaHcKlI CeAIMeHTI{ TaJIOXeHI4 Cy TOKOM TpaHC-

rpecHje roja je cpeÄlrHoM KpeÄe o6yxBarl4ra uI4poKI'I

npocrop. One rropenl{He HaJIa3e ce usruefy peKa Een}I

u I-[pnu Psaa, npyxajyhu ce oro 40 km y npanqy ceB-

epceBepo3arag-jyrjyroucroK. oHe caÄpxe $ocule sa

«oje ce cMarpaJlo [a cy ceHoHCKe crapocrll (Xv:oeun
1893; XuexoBl,Iri 1908; AltppERe'R 1928; Mz,'Iosa-
HoBI4E 1933). Honr.rju pagonu, 3acHoBaHI{ Ha aHaJII43I{

acoqujaquja uuxpoSayHe yKa3aJII{ cy Ha crparl4rpa$-
cKy rrpl4rlagHocr an6-IIeHoI\'IaHy (PelovlÖ & ReoolÖtC
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l97l). y QocunHur,r saje4Huqaua gouuHupajy Kacr{o-
TILIAHIT racrporrogt4, a nopeg rrux janrsajy ce 6usarsu-
je, octparogrr, Aa3r4KJragarlee u $opar'luHz$epu. I_{un
oBor paAa je ga ce o[lrruy HeKe Bpcre racrpo[oga r{
pa3Morpe r6r4xoBu cr{creMarcKw u 6ureorpa$cru
oAHOCT{.

Moryhe je ra:gnojraru rprr qJraHa JroKarrHor crparrr-
rpaQcror cry6a. Hajuuxr.r trJraH (rr,rHe raN{HocrrBu
ooJrrrrcKr4 [eruqapu, cla6o coprr4paHrr ra cna6o aao6-
;renu. TaloxeHu cy 6nuzy o6ale y cpeAr.rHr,r Br4coKe
euepruje. Ogronapajy Saqzjanuuu uojacenuva 8 z 9,
WtlsoN (1975). Cpegmz (rJraH rrrrHe 6raorlacrn.rsu
Kpeqlbaqr. Cagpxe perKe $parueure uarpoQayue,
Qexanuu [eJrer, H a.[re: Bacinella sterni Reootöti,
Nez.zrtz.otinelkt cf . picarclr (HeNsoN) w Sulpingoporella
urladanasi CoNReo, Raporötö & Rev. Y nnurur,r gelo-
auva janrrajy ce Nezz,uzutinella cf . picardi u Hemicl,-
clamiirut .rigali (Mvrvc). Ha upenaparuMa ce youanajy
6pojne ryKorr{He u r}enecrpupaHe crpyKrype rcry-
meHe SnuospHr4M Marepujalolr. Y nopeferry ca nper-
xoIIHHM rrJraHoM, lprrHoc varepujala ca KorrHa 6uo je
N{aröu. Hajnnrura rr"rraH rrpegcraBJbeH je 6uo«;racruv-
HI4M KpeqH,aquua xoju ce crr,remyjy ca rauxoc,rojenr-
rLIr{ naropqunra. Cagpxe Qparueure Jr,yrurypa N{eKy-
uarla, 3pHa KoAr4ar1ea, oorouuje xapoQnra u atre He-
nticl'clrunntinu si1;uli. Y nuruut.r AeJroBr{N{a oBor qJraHa
rrecre cy Jbyrxrype racrponoga, c[r,rKyne cyru\epa u
6og;ue exr,rHopepMara. CegunreHTrl cy AeloHoBaHlr y
nlzrroj BoAu, [poMeHJbr4Bof caJrr.rHlrrera, ca rtecrrz]\{

nplrHocoM cJrarKe BoAe ca Ko[Ha, r{3a c[pygHor rpe6e-
Ha, a oAroBapajy Qaqnja;ruur,t uojacesvMaT u 8 npenra
Wr-soN-y (1975).

facrponogu oltucaHr,r y pagy orKpr{BHr4 cy y 6uo-
KJracr[(rHr4M KperrlbaqrrMa uajnzurer rIJraHa crparr4-
rpaQc«or cry6a. @ocralouocHr4 .rroKaJrr4Terr{ ce Ha.rr a3e
y Korpolrauy, Morpoj fopu u Pacrurury n o6e.rre-
xeHr.r cy 6pojenranra 1 go 5 Ha cJr. 1. Onrcaua je Hona

Crctaceous of rvestern Serbia

Bpcra racrpo[oAa Cossiope kotromanensir; u npcre Bi-
carinellu bicarinato u Paraglauconia lujani roje cy
ogpanraje fro3Hare Ha HarulrM JroKaJrrrrerr.rl,ra. Y gorr,ra-

hoj nzreparypr.r neh cy onncaHe Bpcre ca HeKr.rM oAJrr{-
KaMa [przMepaxa Cassiope kotromanensis, atu cy [pr4-
rr4caHe pogy Cerithium vtu pogy Glauconia. Mopa ce
HarJracrrrr,r ga je uona Bpcra BpJro cJlrrarua nojeguutzu
napujerernua flprrl{epaKa Glauconia coquandi roje je
orrr4cao Enpun (7952), aJrr4 r4Ma pa3Jrr4arr{r yrao 3aBo-
juuqe, a oprzrlrHanHa rpr4Mepura Erzpnna (1952) wucy
6uru gocryrrHu 3a geraruaja r{crpaxrrBama. Pogonu
Paraglauconio u Bicarinello ra«o\e cy orKplrBeHlr Ha
HarrrHM [pocTopHMa, arv cy oIII,IcaHrr IIoA pa3Jrtrqr4Tr4M
Ha3r4Br4Ma 14 froTr{qy ca Apyr}rx JIoKaJrrrTeTa.

Toxorrl r4crpaxr4Balr,a KoHcraroBaHo je JIa cy upu-
Ky[IbeHlr facTpo[oA]r 3HaTHO Marr,rr oA IIphMepaKa Ko_
ja uoruvy ca Apyrux JroKaJrurera, nan Cp6raje. flp"u-
locraBJr,eHa cy rpr4 trloryha y3poKa one nojane. flpnu
je ga racrporrogr4 ToKoN{ al6a u qeHoN.raHa joru yner
Hr{cy Aocrr{rlu guueH:uje ogronapajyhlrx npunaquura
lrcre Qar',runuje y gpyrrzu, cenepuaj rnr JroKarrurerr4Ma
roprbe Kpege Teruca. Apyru rrloryhr.r yspox je Aa rrpr4-
N{epuu Hr4cy MorJr}r Aa AocrurHy ogronapajyhy BeJrr{-
rrr4Hy ycJreA gejcrna HeloBoJbHux Qa«ropa cpeglrHe,
rrecrr4M flpr.rHocoM cJrarKe BoAe ]r cl. Tpehu uoryhz
y3poK je r.nacuSnraqr.rja u coprr4parse roKoM rpaHc-
rropra Jbyrrrrypa o6annesor rrocne cN.rprr,r opraHr43a-
Ma, a [pe Socznr.rsaql.rje. Ha ocHoBy rora je ycnocrar-
JbeHa xHrrore:a «oja je npoaepeHa crarr,rcrr4(rKr.rN{
r\{erogaN{a. Pesylrau.r }rcrpaxr4Barr,a cy ca oAtoBapa-
jyhuu crereHoM neponaruohe yKa3anr4 Aa cy rbyurrype
TpaHcrroproBaHe rrpe KoHarrHe $ocnlzsaquje na je oaa
xrrrrore3a upzxnahena rao o6jaurmerbe 3a orpaHrrqeH
pacr r.rHAr4BrrAla. @a«ropu paseoja u enonyqnje opra-
Hrr3aMa, Kao rr ycnoBr{ cpeÄr4He, Hr4Cy y [oTnyHocTr4 oA_

6a.resu aJrr4 ce or,tarpajy Kao r{abe BepoBarHr4 :a o6-
j aurrrerre MaJror pacra r,rHAr4BEAya.
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