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Abstract. We re-examined the fossil scaphopod assemblage from the middlemiocene (badenian) deposits in višnjica locality near belgrade (serbia) revealshigh biodiversity of this neglected fossil group. the study of the nearly 300 speci -mens has revealed the presence of twelve species of scaphopoda, two of whichare mantiened in open nomenclature. they belong to seven genera (in both or-ders, Dentaliida Da Costa, 1778 and Gadilida staroboGatov, 1974): Fissidentalium
badense (PartsCh in hörnes, 1856), Antalis cf. taurocostatum (saCCo, 1897), Antalis
mutabilis (hörnes 1856 ex DoDerlein ms), Antalis cf. subprismaticum (baluk,1972), Antalis sp., Paradentalium sexangulum (Gmelin, 1790), Paradentalium
michelottii (hörnes, 1856), Dentalium sp., Omniglypta jani (hoernes, 1856), Om-
niglypta emersoni (CaProtti, 1979), Gadilina taurogracilis saCCo, 1897, Pulsellum
miocaenicum (boettGer, 1901). representatives of the order Dentaliida Da Costa,1778, predominate. among the identified species, Fissidentalium badense is themost common in the investigated material and comprised 40% of the collectedspecimens. the order Gadilida is represented only by Pulsellum miocaenicum(boettGer, 1901).Key words:

Scaphopoda, Badenian, 
Višnjica (Serbia).

Апстракт. Поново смо проучавали фосилну заједницу скафопода прику -пљену из средњомиоценских (баденских) седимената Вишњице кодБеограда (Србија) и открили висок биодиверзитет ове занемарене фосил -не групе. Од око 300 проучених примерака препознато је дванаест врстаскафопода, од којих су две остављене у отвореној номенклатури: Описаноје дванаест таскона из седам родова (из оба реда, Dentaliida Da Costa, 1778и Gadilida staroboGatov, 1974): Fissidentium badense (PartsChi in hörnes, 1856),
Antalis cf. taurocostatum (saCCo, 1897), Antalis mutabilis (hörnes, 1856 ex Do-Derlein ms), Antalis cf. subprismaticum (baluk, 1972), Antalis sp., Paradentalium
sexangulum (Gmelin, 1790), Paradentalium michelottii (hörnes, 1856), Dentaliumsp., Omniglypta jani (hörnes, 1856), Omniglypta emersoni (CaProtti, 1979),
Gadilina taurogracilis saCCo, 1897, Pulsellum miocaenicum (boetGGer, 1901).Преовлађују представници реда Dentaliida Da Costa, 1778. Међу идентифи -кованим врстама Fissidentalium badense je најчешћа у испитиваном мате -ријалу и чинила је око 40% од укупног броја прикупљених примерака. РедGadilida staroboGatov, 1974 je заступљен само са Pulsellum miocaenicum(boettGer, 1901).Кључне речи:

скафоподи, баден, 
Вишњица, Србија.



Introduction scaphopoda are exclusively marine infaunal mol-luscs, also known as the ‘’tusk shells.’’ they arechara cterised by an external tubular calcareousshell, opened at both ends and with some degree ofcurvature (reynolDs, 2002). most shells of scapho -poda show a more or less bent shell, except a fewspecies of Gadilida with a barrel-shaped shell. thetaxonomy of scaphopods is based mainly on theshell morphology, as it is for other fossil molluscs.important features for species identification are:shell shape, dimensions, shell surface sculpture, andapical morphology. the shells of scaphopods taperin the apical direction and in the Gadilida are some-times also at the anterior side. additionally, the api-cal features are often highly variable even within thesame species, these features should be used withsome caution when identifying the shell (bastemei-Jer, 2006). the shape of the aperture has also aidedspecies diagnostics. Despite the relatively largenumber of publications related to miocenescaphopods from the mediterranean area (saCCo,1897; Fantinet, 1959; CaProtti, 1979; Pavia, 1991;vera-Peláez et al., 1993, 2004 etc.), the scaphopodsfrom the middle miocene (badenian) sediments ofthe Central Paratethys have been insufficiently stud-ied. although the fossil scaphopods has long beenknown to palaeontologists, only a few papers dealtwith taxonomy and descriptions of their shells(koChansky-DeviDé, 1944; koJumDGieva & straChimirov,1960; baluk, 1972; ata naCković, 1985; harzhauser,2002; tita, 2007; harzhauser et al., 2011; Jovanović,G., & bošnJak, 2016). it should be noted that steiner& kabat (2001, 2004) recently published two im-portant publications concerning the nomenclatureof scaphopoda.the investigated scaphopods described in thispaper were found in višnjica, a locality near bel-grade. the višnjica outcrops are currently floodedafter the construction of the dam at the hydroelec-tric power plant “Đerdap” (iron Gates), and the fos-silferous layer is no longer visible (Fig. 1).as to the scaphopods fossils, višnjica is the rich-est among the serbian localities. actually, thescaphopo da of serbia are not very well known. thefirst data from višnjica was published by ŽuJović

(1886) and Pavlović (1903). later, on the scaphopodshells from serbian sites reduce to the shortlists ofseveral identified species (Jovanović, G. & Jovanović,1998), but they have not been illustrated nor de-scribed. the precise localities from which Pavlović’sfossils were collected are not known. labels fromspecimens contain only the information “višnjica,slatina,” which denotes a source of saltwater in višn-jica. From 1897 to 1903, Pavlović collected fossils inclay layers near the village of višnjica, the valley thatruns from the church to the Danube (Pavlović,1903). today, vi šnjička banja with sulfur water islocated in that place, not far from the mouth of theramadan stream. the further fossil material from P.stevanovic’s collection was gathered by stevanović(1977) on the right bank of the Danube, at themouth of the ramadan stream. both localities areknown in published papers as the mouth of the ra-madan stream (stevanović, 1977; Jovanović & bošn-Jak, 2016, etc.). the primary purpose of this paper is to providethe most accurate possible list of scaphopods of thevišnjica site and describe the identified taxa. thecollection is part of the natural history museumbelgrade (serbia). the collection is inventoried withthe acronym nhmb assignated to each taxon.
Geological settingthe višnjica Clay Formation appears in višnjicanear belgrade (serbia), along the Danube river (Fig.1). it is marked on the basic geological map at scale1:100000, sheet Pančevo (ivković et al., 1966). Pale-ogeographically, the višnjca site, during the middlemiocene (badenian), was a part of the southeasternmargin of the Central Paratethys sea. Geotectoni-cally, it was a part of the Pannonian basin system,surrounded by the alps, Carpathians and Dinarides(röGl, 1998). the middle miocene (badenian) at thecity of belgrade and its surroundings directly over-lies upper Cretaceous or lower miocene sediments.the scaphopods were found in the argillaceous sed-iments known as the “višnjica Clays” (stevanović,1977). besides scaphopoda, a rich fossil assemblageis mainly represented by different shallow marineorganisms such as foraminifera, ostracods, echi-
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noids, bryozoans, corals, gastropods, bivalves, ce -phalopods such as Aturia aturi, along with the crabsand fish remains that are present as well. based oncalcareous nannoplankton, foraminifera and somemolluscs the deposits of the višnjica area are attrib-uted to the middle miocene (badenian, calcareousnannoplankton nn5 zone) (Petrović, 1985; mihaJ -lović & kneŽević, 1989; Jovanović & bošnJak, 2016;Jovanović et al., 2019; manDić et al., 2019).

Material and Methods of the nearly 300 fragmented shells, 226 speci-mens were identified. the fossil material comesfrom the višnjica locality (wider area of belgrade),and it is a part of the Petar Pavlović’s collection, as-sembled in 1897 and 1903 and the Petar stevano -vić’s collection, assembled in 1962. very small anderoded fragments were not identified. stevanovic’scollection contains only Fisidentalium badense (40specimens). the scaphopod shells found at this siteare usually transversally broken and damaged pri-marily on the apex or aperture sector so that somespecimens could identified only to at generic level.tiny, especially smooth shells of some scaphopodapose significant difficulties for classification becausethe shell sculpture is one of the most importantcharacters for genus and species identification. theidentification of the material was based on the ana -lysis of the shell morphology and the descriptions,illustrations and taxonomic criteria through pub-lished papers (e.g. hoernes 1856; saCCo 1897; FrieD-berG, 1954; koJumDGieva & straChimirov, 1960;emerson, 1962; baluk, 1972; CaProtti (1966, 1979,2009); Palmer (1974); Pavia (1991); vera-Peláez etal. (1993, 2004), etc. Due to the fragmentary natureof the shells, only some parameters were measured.the parameters used in the determination of theorder Dentaliida are (according to: steiner, 1999and silva -Filho et al., 2012): measurements of length(l), width of the ventral opening (Wa), and apicalwidth (Wp), were taken for each specimen. the pa-rameters used in the determination of the orderGadilida are (after shimek, 1989): the specimen wasmeasured for length (l), width of the anterior aper-ture (Wa), width of the posterior aperture (Wpa).all measurements are in mm.
Systematic PalaeontologyClass: scaphopoda bronn, 1862order: Dentaliida Da Costa, 1776Family: Dentaliidae (ChilDren, 1834)Genus: Fissidentalium FisCher, 1885type species: Dentalium ergasticim FisCher, 1885 bymonotypy
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Fig. 1. A. The geographical position of the Višnjica in Serbia and
Europe. B. The location of the sector delivering the Scaphopoda
assemblage within the geological map of the Višnjica area, the
map 1:100 000 of Serbia, sheet Pančevo: (IVkOVIć et al., 1966),
stars display the position of the studied locality. C. Langhian
palaeogeography after RöGL (1998).



Fissidentalium badense (PArtSch in hörneS, 1856)Plate 1, figs. 1a, 1b, 1c
1856 Dentalium Badense ‒ hörnes, p. 652, pl. 50, fig. 30.1897 Entalis badensis (PartsCh) et var. ‒ saCCo, p.107–108, pl. 9, figs. 17–30.1947 Dentalium (Fissidentalium) badense PartsCh ‒ tau-ber, p. 302, pl. 7, figs. 8–10, pl. 8, fig. 3.1960 Dentalium (Entalis) badensis PartsCh in hörnes ‒ ko-JumDGieva & straChimirov, p. 225, pl. 52, figs. 19–20.1960 Dentalium badense PartsCh ‒ balDi, p. 57, pl. 1, fig. 5.1991 Fissidentalium badense (PartsCh in hoernes, 1856)‒ Pavia, p. 146, pl. 5, fig. 4; pl. 6, fig. 6. 2009 Fissidentalium badense (PartsCh in hörnes, 1856)‒ CaProtti, p. 41. 2011 Fissidentalium badense (PartsCh in hoernes, 1856)‒ harzhauser et al., p. 219, pl. 8. figs. 6–7.2016 Fissidentalium badense (PartsCh in hörnes, 1856)‒ Jovanović & bošnJak, p. 196–198, pl. 1, fig. 1.

Material: Collection P. Pavlović (12 relativelywell-preserved and 78 damaged specimens; nhmb2347, nhmb 2348, nhmb 2401, nhmb 5246) andcollection P. stevanović (8 relatively well-preservedand 32 damaged specimens, Ps-1).
Dimensions (in mm): l = 37.3, Wa = 6.3, Wp = 2.8.
Description: the shell is medium to large, solid,moderately curved, narrow and elongated. the dor-sal side is concave, and the ventral is convex. theshell narrows and slightly curves to the wider ante-rior opening. sharp and moderately high, eight toten radial ribs are near the apical area. secondaryribs are between the primaries at various distancesfrom the apex. the ribs are flattened towards theaperture and wider than the intercostal spaces. themaximum number of secondary ribs does not ex-ceed 30 and their number and thicknes is variable.the concave intercostal spaces vary in width. Fineand dense irregular growth lines (less visible in theapical area) intersect the radial ribs in the form of afine surface reticulation, which characterizes theshell. the apical is not preserved. the cross-sectionof both ends is subcircular.
remarks: in the research of the taxonomy andecology of the recent genus Fissidentalium (FisCher,1885), lamPrell & heally (1998) indicate the signifi -

cance of the aperture and the number and rib mor-phology that can contribute to the research of thefossil species. Fissidentalium badense was originallyplaced in the genus Dentalium (hörnes, 1856), then
Entalis by saCCo (1897) or Dentalium (Entalis) ba -
densis by koJumDGieva & straChimirov (1960). how-ever, due to the shell morphology and the apicalcharacters shared with Fissidentalium, the specieshas been recently transferred to Fissidentalium byPavia (1991). the species described in koJumDGieva& straChimirov (1960) have more secondary ribs(35), as well as several specimens from korytnicabasin (Poland) (baluk, 1972). 

Distribution: Fissidentalium badense has a widegeographic distribution and represents a speciestypical of the middle miocene of the Paratethys (e.g.koJumDGieva & straChimirov, 1960; harzhauser et al.,2011; Jova nović & bošnJak, 2016). Fissidentalium
badense ma kes first appearance in the burdigalianin northern italy (saCCo, 1897) and turkey (manDiCet al., 2004), where it persists up to the latemiocene (Pavia 1991). this species has been re-cently found in the early miocene of the Paratethys(harzhauser, 2002; harzhauser et al., 2011).
Genus: Antalis h. & a. aDams, 1854type species: Antalis entalis (linnaeus, 1758)

Antalis cf. taurocostatum (SAcco, 1897)Plate 1, figs. 2a, 2b
cf. -1897 Antale ?taurocostatum (+ var., pars) saCCo,0 p.101, pl. 8, figs. 50–54, 56–58.

Material: Four specimens, nhmb 7263. 
Dimensions (in mm): l = 7.50, Wa =1.40,Wp = 0.80. 
Description: the small shell, solid and curved inthe apical part, shows a primary longitudinal sculp-ture consisting of about ten primary ribs runningfrom the posterior aperture to the anterior one.they produce a star-shaped to decagonal section.the intercostal spaces are smooth and wide. the slitis not observed.
remarks: a certain similarity may be observedwith the specimens of Dentalium tauroscostata
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saCCo, 1897 described by Pavia (1991) lectotype (op.cit., pl. 3, fig. 4). the specimen described by baluk(1972, pl. 3, figs 4–9) can be attributed to Antalis
taurocostata (Pavia, 1991). the type series of A. tau-
rocostatus is from the middle miocene of turin hills;the messinian specimens from italy (Pavia, 1991)show a more curved shell and more developed sec-ondary ribs compared with the fossil from badenianof višnjica. 

Distribution: middle miocene (lower baden-ian) of Poland (baluk, 1972), miocene of the medi -terranean (CaProtti, 2009), miocene and messinianof italy (respectively zunino & Pavia, 2009) and Pavia(1991).
Antalis mutabilis (hörneS, 1856 ex DoDerleIn ms)Plate 1, figs. 3a, 3b
1856 Dentalium mutabile hörnes, p. 654, pl. 50, fig. 32. 1897 Antalis novemcostatum var. ‒ saCCo, p. 102 (pars;non pl 8, figs. 59–70 = A. inaequicostata).1972 Dentalium (Antalis) mutabile hörnes, 1856 ‒ baluk,p. 555‒556, text-fig. 4; non pl. 3, figs. 4‒9 (= A. tau-

rocostata).1991 Fissidentalium mutabile (hoernes, 1856, DoDerlein
in schedis) ‒ Pavia, p. 124‒126, pl. 3, figs. 9, 10; pl.4, figs. 1‒5, 8, 9.2009 Antalis mutabile (hörnes, 1856 ex DoDerlein ms) ‒CaProtti, p. 41. 2018 Antalis cf. mutabilis (hörnes, 1856) ‒ harzhauseret al., p. 160, fig. 10 v.?2019 Fissidentalium mutabilis ‒ CárDenas et al., p. 221,fig. 9, e 1 ‒ 3. 

Material: three shell fragments, nhmb 5247.
Dimensions (in mm): l = 10.5, Wa = 2.80,Wp = 1.90.
Description: the shell is thin, medium-sized,weakly curved, with a circular cross-section. thesurface of the shell is ornamented with nine stronglongitudinal ribs. secondary ribs are not developed.the surface between the ribs is flat and decoratedwith a fine reticulation deriving from the intersec-tion of thin longitudinal threads and transversegrooves of equal density, which are parallel to thegrowth striae; the longitudinal ribs do not show anygranulation. the cross-section is circular at the apex

and octogonal towards the aperture. neither slit norpipe is observed.
remarks: the specimen is in conformity withforms described from the vienna basin (hoernes,1856) and the specimen described by Pavia (1991).unlike baluk’s specimens, the fossils from višnjicahave no secondary ribs. ornamentation is similar tothat of A. mutabile described by Pavia (1991) whogives a new diagnosis. according to CaProtti (1979,2009), the mediterranean Antalis inaequicostatumdeveloped from the miocene Antalis mutabilis. thetran sfer of the species from Fissidentalium to Antaliswas discussed by CaProti (2009) after revision ofthe taxon. 
Distribution: the species has been found in themiddle miocene (lower badenian) of Paratethys(baluk, 1972; koCh, 1900); the middle badenian(harzhauser et al., 2018), the langhian of italy(CaProtti , 2009) the upper miocene of the mediter-ranean area (Pavia, 1991; CárDenas et al., 2010).
Antalis cf. subprismaticum (BAluK, 1972)Plate 1, figs. 4a, 4b

cf.- 1972 Dentalium (Dentalium) subprismaticum baluk,p. 550–551, text-fig. 2., pl. 6, figs 2–7.
Materials: Four shell fragments, nhmb 7264.
Dimensions (in mm): l = 8.10, Wa = 1.90, Wp = 1.75.
Description: the shell is small, slightly curved,decorated with seven to nine strong primary longi-tudinal ribs that extend the entire length of the shell.secondary ribs appear between the primary ribs;one rib extends the whole length of the shellwhereas other ribs do not appear or are very low inthe apex region. the inner outline is polygonal (hep-tagonal) at the apex and the aperture. the convexside has four, while the concave side has three majorribs. one strong secondary rib appears on the rightdorsal side, and it is the only secondary rib in thisintercostal space. the intercostal space is concave,and covered by thick and delicate stripes. the aper-ture is damaged.
remarks: according to baluk (1972), the num-ber of ribs is variable, and secondary ribs do not ap-pear simultaneously. the specimens from Poland
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have one or two, and exceptionally three or evenfour secondary ribs. in contrast, some secondaryribs appear at the same time in višnjica specimens,whereas one or two supplementaries develop laterin some intercostal spaces. our specimen has a hep-tagonal transverse section, while P. subprismatum(baluk, 1972) is octagonal in the transverse section;for this reason the identification of these fossilsfrom višnjica is uncertain.
Distribution: Antalis subprismaticum is one ofthe rarest scaphopods in the miocene of Paratethys.so far, this species has been described from thelower badenian deposits of korytnica basin (Po -land) only by baluk (1972).

Antalis sp.Plate 1, figs. 5a, 5b
Material: ten fragmentary shells, nhmb 7265.
Dimensions (in mm): l = 6.10, Wa = 1.90,Wp = 1.70.
Description: the solid, small-sized shell bearsten low longitudinal ribs. the four ribs on the dorsalside are slighty higher. the ribs are almost at thesame distance. the intercostal esent space is con-cave, and the inner cross-section is circular.
remarks: it is assigned to the genus Antalis be-cause it has a circular cross-section, as CaProtti(1979) pointed out. more material is needed to de-fine its systematic position to a greater detail.

Genus: Paradentalium Cotton & GoDFrey, 1933type species: Dentalium intercalatum GoulD, 1859
Paradentalium sexangulum (GMelIn, 1790)Plate 1, figs. 6a, 6b, 7

1897 Dentalium sexangulum sChröter ‒ saCCo, p. 92, pl.7, figs. 48‒49.1954 Dentalium sexangulum sChröter ‒ strausz, p. 39, pl.9, fig. 72.1966 Dentalium sexangulum sChröter ‒ kókay p. 67.1974 Dentalium (Dentalium) sexangulum sChröter ‒ ma -latesta, p. 1, pl. 1, figs. 1a, b.1979 Dentalium (Dentalium) sexangulum Gmelin ‒ Ca -Protti, p. 221, pl. 3, figs. 1, 2, 5.

1979 Dentalium (Dentalium) sexangulum acutangulareCoCConi ‒ CaProtti, p. 222, pl. 3, fig. 6.1984 Dentalium sexangulum Gmelin 1790 ‒ Ferreromortara et al., p. 301.1993 Dentalium (Dentalium) sexangulum acutangularisCoCConi, 1873 ‒ vera-Peláez, p. 124, pl. 1, figs. 3‒7,21, 22.2004 Dentalium sexangulum acutangularis CoCConi,1873 ‒ vera-Peláez et al. p. 60, pl. 1, figs. 7, 8 (cumsyn.).2009 Paradentalium sexangulum (Gmelin, 1791) ‒ Ca -Protti, p. 41.
Materials: 54 fragmentary shells, nhmb 5755,5756.
Dimensions (in mm): l = 9.00, Wa = 1.20, Wp =0.35; l = 8.00, Wa = 1.30, Wp =0.80.
Description: most fragmented shells have a ma -ximum length of about ten millimeters, and a diam-eter maximum of 1.20 mm; all of them lack theaperture. the shell is slender, six-sided with a strongdorsal-ventral curve. the main ornamentation isgiven by six longitudinal ribs, not very prominent.the secondary ornamentation consists of one totwo thin ribs, mostly located in the central part ofthe intercostal space. in some specimens, the centralsecondary rib is more prominent, so there are 12 ofthem in the adapical sector. 
remarks: the species is very variable, and saCCo(1897) described many varieties. vera-Peláez et al.(1993, 2004) described three subspecies. CaProtti(1979) and vera-Peláez et al. (1993) indicate thatthe species has been improperly attributed to sChrö -eter, and according to the nomenclatural rules, itmust be ascribed to Gmelin. based on the opinion ofPalmer (1974) about the species with six ribs,CaProtti (2009) commented on the possibility thatthem are synonymous and all subspecies Dentalium

sexangulum transferred to Paradentalium sexangu-
lum (Gmelin, 1970).

Distribution: late miocene and Pliocene of themediterranean area (Fantinet, 1959; CaProtti, 1979;malatesta, 1974), early miocene of austria (harzhau -ser, 2002), middle miocene (badenian) of hungary(kókay, 1966) and serbia (Jovanović G. & Jovanović,1998).
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Paradentalium michelottii (hörneS, 1856)Plate 2, fig. 1
1856 Dentalium (Dentalium) michelottii hörnes, pl. 1,figs. 1–3.1897 Dentalium michelottii hoernes ‒ saCCo, p. 95, pl. 7,figs. 84–94.1906 Dentalium michelottii m. hö. typ. and var. transiensand var. costulatior ‒ boettGer, p. 208‒209. 1954 Dentalium michelottii ‒ strausz, p. 39, pl. 9, fig. 171.1959 Dentalium michelottii hoernes ‒ Fantinet, p. 38, pl.4, figs. 1–5.1966 Dentalium michelottii hö r n e s ‒ kókay, p. 67.1974 Dentalium (Dentalium) michelottii hörnes ‒ mala-testa, p. 2, 3, pl. 1, fig. 2.1979 Dentalium (Dentalium) michelottii hörnes ‒ Ca-Protti, p. 220, pl. 2, figs. 1–4.1984 Dentalium (Dentalium) michelottii hörnes ‒ ruG-Gieri & Davoli, p. 76, pl. 15, figs. 7, 8.1991 Dentalium (Dentalium) michelottii hoernes, 1856‒ Pavia, p. 111, pl. 1, figs. 1–3.2004 Dentalium michelottii hörnes 1856 ‒ vera-Peláezet al. p. 64, tab. 1, figs. 9–11, 31.2009 Paradentalium michelottii (hörnes, 1856) ‒ Ca-Protti, p. 41.

Materials: eight fragmentary shell, nhmb 7265.
Dimensions (in mm): l = 8.35, Wa = 1.90,Wp= 1.80.
Description: the shell is cylindrical, thin andfragile, small in size and with six longitudinal sharpribs running on its surface. approaching the aper-ture, the ribs become lower. the intercostal space iswide. at first glance, the surface of the shell betweenthe ribs seems to be quite smooth, but sometimesbetween main ribs, thin, barely noticeable longitudi-nal ribs appear, as well as the growth streaks be-tween primary ribs, visible only under magnifica tion.the section is hexagonal at the apical zone; the aper-tural sector is not preserved.
remarks: D. michelloti is currently placed in thegenus Paradentalium (CaProtti, 2009). the speci-men is similar to Paradentalium sexangulum, but itis smaller and has a thinner shell. some specimensfrom višnjica have strong transverse growth linesbetween primary ribs. the specimens described bybaluk (1972) from the early badenian of Poland

have several thin longitudinal striae. other taxa,
Dentalium angusticostatum (baluk, 1972) has beenattributed to Dentalium (D.) michelottii (hörnes,1856) by Pavia (1991). like other specimens withthin shells, P. michelottii is poorly preserved in thefossil record of Paratethys; therefore, interpretingthe taxonomy of species is quite difficult. 

Distribution: Paradentalium michelottii is re -corded in the lower miocene of the northern italian(saCCo, 1897), in the middle and upper miocene ofthe northern europe (soGenFrei, 1858; rassmussen,1968), and the Paratethys (hoernes, 1856; boettGer,1906; kókay, 1966; baluk, 1972). in the Pliocene, thespecies is widespread throughout the mediter-ranean basin (CaProtti, 1979) and extends to thebase of the Pleistocene (malatesta, 1974). this mio -cene species was reported from the recent fauna ofthe indian ocean by boissevain (1906). 
Genus: Dentalium linnaeus, 1758type species: Dentalium elephantinum linnaeus,1758; by subsequent designation, montfort, 1810: 23.

Dentalium sp.Plate 2, figs. 2a, 2b
Material: eight fragmentary shells, nhmb 2402. 
Dimensions (in mm): l = 9.60, Wa = 1.40,Wp = 1.20.
Description: the thick shell is solid, lightly cur -ved, tubular; anterior and posterior aperture andappear more or less truncated. there are ten strong,primary, rounded longitudinal ribs, showing of un-equal thickness and concave interspaces vary inwidth. Five broad and higher primary ribs are lo-cated on the dorsal side among which the two cen-tral ones are the highest. there is one thin secondaryrib between the primary longitudinal ribs, whichmainly appears in the abapical sector of the shell. theinternal outline is circular in the apex section butpolygonal at the aperture because of the shell thin-ning.
remarks: the specimens from višnjica de-scribed cannot be assigned to any of the hithertoknown species. as pointed by Caetano et al., (2006)genus Dentalium has eight to 12 primary ribs, vary-
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ing strength, while Paradentalium has six primaryribs and section hexagonal at apex, subcircular orhexagonal at mouth. Dentalium has section polygo-nal at apex, circular at mouth. one group of speciesof the genus Dentalium has prominent dorsal andtwo latero-dorsal ribs, while the ventral ones areless noticeable, resulting in intercostals spaces withdifferent sizes and a circular or subcircular oral sec-tion in adult specimens. We attributed specimenfrom višnjica to the genus Dentalium because it hasten rounded primary ribs varying strength, the in-tercostals spaces with different sizes, and dorsalribs more prominent. a more extensive record ofthese specimens could  favour their interpretationproviding a better basis for species identification.
Distribution: middle miocene (badenian) atvišnjica near belgrade (serbia, Central Paratethys).

Familly: omniglyptidae Chistikov, 1975Genus: Omniglypta kuroDa & habe in habe, 1953
Type species: Dentalium cerinum Pilsbry, 1905, byoriginal designation. 

Omniglypta jani (hörneS, 1856)Plate 2, figs. 3a, 3b
1856 Dentalium Jani hörnes, p. 657, pl. 50, fig. 37. 1897 Fustiaria Jani (hörn.) ‒ saCCo, p. 112, pl. 10, fig. 25–27. 1917 Fustiaria Jani hörn. ‒ Cossmann & Peyrot, p. 17‒18,pl. 1, fig. 46–49.1954 Fustiaria Jani hörn. ‒ FrieDberG, p. 561, pl. 36, fig.28–29.1960 Fustiaria jani (hoernes) ‒ balDi, p. 56, pl. 1, fig. 4.1960 Fustiaria jani (hoernes, 1856) ‒ koJumDGieva &straChimirov, p. 226, pl. 52, fig. 21.1979 Fustiaria (Fustiaria) jani (hoernes) ‒ CaProtti, p.240, pl. 1, 6–8 (cum syn.).1985 Fustiaria jani (m. hoernes, 1856) ‒ atanaCković, p.191‒192, pl. 42, figs. 18, 19. 1991 Gadilina jani (hoernes, 1856) ‒ Pavia, p. 128‒130,pl. 6, figs. 7‒10.1998 Fustiaria jani (m. hoernes, 1856) ‒ Jovanović G. &Jovanović, p. 201–202.2009 Omniglypta jani (hörnes) ‒ CaProtti, p. 33.2011 Omniglypta jani (hoernes, 1856) ‒ CaProtti, p. 74.

2017 Gadilina jani (hörnes, 1856) ‒ harzhauser et al., p.71, pl. 3, fig. 23.2019 Omniglypta jani ‒ CárDenas et al., p. 215, fig. 9g.2020 Omniglypta jani (hörnes, 1856) ‒ DominiCi et al., p.102.
Materials: one fragmentary shell, nhmb 5249.
Dimension: (in mm): l = 6. 30, Wa = 1.10, Wp = 0.90.
Description: the shell is very slender, sub-cylin-drical weakly curved. the section is ovale, thicker inthe external, narrow side with subcircular internal“channel”. the surface of the shell is decorated withweak, characteristic, anular transverse rings, havingalmost the same thickness. the space existing be-tween each ring is always the same. 
remarks: the high variability in the density andcharacteristic of bands was observed in all Para -tethyan and norditalian specimens. the different dis-tances between the bands and their shape, which isrounded in Omniglypta jani and completely flattenedin O. emersoni (CaProtti, 1979), constitute the majorelements of the morphological distinctions betweenthese species (CaProtti, 1979). Furthermore, thecross-section of the shell is highly variable. For spec-imens of a triangular cross-section from borelli(Carotti, 2009) could be attributed to omniglypta cf.

jani. Pavia (1991) species Fustiaria jani transferredinto a genus Gadilina. later, CaProtti (2009) Gadilina
jani transferred into a genus Omniglypta. 

Distribution: early miocene of France, mioceneand Pliocene of the mediterranean area (Pavia 1991,CaProtti, 2009; DominiCi et al., 2020); very commonin the badenian sediments of Paratethys (harzhau -ser et al., 2017; Jovanović G. & Jovanović, 1998).
Omniglypta emersoni cAProttI, 2009Plate 2, figs. 4a, 4b, 4c

1979 Fustiaria (Fustiaria) emersoni CaProtti, 240, pl. 11,figs. 2‒5.1993 Fustiaria (Fustiaria) emersoni CaProtti, 1979 ‒vera-Peláez et. al., p. 136, pl. 3, figs. 9, 10‒12.?2004 Fustiaria cf. emersoni CaProtti, 1979 ‒ vera-Peláezet al., p. 83, pl. 4, fig. 16; pl. 5, figs. 7, 8.2009 Omniglypta emersoni (CaProtti, 1979) ‒ CaProtti,p. 34.
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2011 Omniglypta emersoni (CaProtti, 1979) ‒ CaProtti,p. 74.
Material: one fragmentary shell, nhmb 7266.
Dimension (in mm): l = 4.60, Wa = 0.90, Wp= 0.80. 
Description: the shell is small, thin, and almoststraight, with a slight increase in diameter towardsthe aperture and circular cross-section at it. the in-ternal and external cross-section is circular at theapical area. the surface of the shell is decoratedwith wide, irregular, transverse, flattened bands ofalmost the same thickness that gradually becomeweaker when approaching the aperture. on the ven-tral side, bands become narrower and distorted. thespace between each band is very narrow.
remarks: CaProtti (1979) described Fustiaria

emersoni as a new species, clearly distinguishablefrom F. jani by the irregular and flattened rings. allthe numerous miocene and Pliocene specimens ex-amined in the past by CaProtti (1979) have a clear -ly circular or subcircular section. For annulatedsca phopods with circular or subcircular cross-sec-tion, the author considers that the best systematicposition is in the genus Omnyglypta kuroDa & habein habe, 1953. the specimen showed similarity with
Omniglypta borreliana (Pavia, 1991), due to the pre -sence of the bands sculpture. however, O. borrelianahas a subtrapezoidal section on most of the shell (itbecomes subcircular only with growth whereasspecimen from višnjica have a nearly circular sec-tion with the same thickness all around it).

Distribution: Тhis is the first finding O. emersoni inParatethyan deposits. so far, this species has been de-scribed from the miocene and Pliocene in italy (CaProt-ti, 1979) and spain (vera-Peláez et al., 1993, 2004). Familly: Gadilinidae Chistikov, 1975subfamily: Gadilininae Chistikov, 1975Genus: Gadilina Foresti, 1895type species: Dentalium triquetrum broCChi, 1814.
Gadilina taurogracilis Sacco, 1897Plate 2, figs. 5a, 5b

1897 Gadilina triquetra var. taurogracilis ‒ saCCo, p. 114,pl. 10, figs. 44–46.

1991 Gadilina triquetra taurogracilis saCCo ‒ Pavia, p.130, pl. 7, figs. 3a, b.2009 Gadilina taurogracilis sacco 1897 ‒ CaProtti, p. 41.2011 Gadilina taurogracilis saCCo 1897 ‒ harzhau ser etal., p. 220, figs. 8. 1, 2.
Materials: two specimens and 38 fragmentaryshells, nhmb 5248.
Dimensions: (in mm): l = 8.40, Wa = 1.2,Wp = 0.50.
Description: the shell is cylindrical, smooth,slender, weakly curved, and subtriangular in cross-section with rounded dorsal edges. the internalcross-sections of the apex and aperture shell arerounded. the shell is compressed from the sides andtapered to the abapical aperture. 
remarks: saCCo (1897) instituted this species onthe base of specimen from the langhian of the montedei Cappuccini in the turin hills. according to this au-thor, G. taurogracilis is a subspecies of the latemiocene to Pliocene scaphopod Gadilina triquetra(broCChi, 1814). Pavia (1991) indicated that the lessangular edges and the slender outline of the uppermiocene taxon where sufficiently definitive to distin-guish this form at a specific level, and for that he des-ignated the lectotype. harzhauser et al. (2011)describe a similar specimen with a weakly triangularcross-section and rounded edges from the viennabasin (slovakia, Central Paratethys). CaProtti (2009)believed that the species Gadilina taurogracilis maybe regarded as the ancestor of Gadilina triquetra.
Distribution: beside the italian middle to uppermiocene, the species is known from the Chattian ofaquitaine in France (Cosmann & Peyrot, 1917), fromthe eggerian of hungary (balDi, 1973) and earlymiocene (burdigalian of vienna basin) (harzhauser etal., 2011). order: Gadilida staroboGatov, 1974suborder: Gadilimorpha steiner, 1992Family: Pulsellidae sCarabino in boss, 1982Genus: Pulsellum stoliCzka, 1868.types species: Dentalium sowerbyi GuilDinG, 1834.
Pulsellum miocaenicum (BoettGer, 1901)Plate 2, fig. 6

1901 Pulsellum miocaenicum sp. n. ‒ boettGer, p. 182.
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Plate 1. Figs. 1a, b. Fissidentalium badense (PARTSch in höRnES, 1856) respectively at lateral and apical section and apertural section
views. Figs. 2a, b. Antalis cf. taurocostatum (SAccO, 1897) at lateral, apical and apertural views. Figs. 3a, b. Antalis mutabilis (höRnES,
1856 ex DODERLEIn ms) at lateral and apertural views. Figs. 4a, b. Antalis cf. subprismaticum (BALuk, 1972) at lateral and apical views.
Figs. 5a, b. Antalis sp. at lateral and apical section views. Figs. 6a, b, 7. Paradentalium sexangulum (GmELIn, 1791) at lateral and aper-
tural views. 
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Plate 2. Fig. 1. Paradentalium michelottii (höRnES, 1856) at lateral view. Figs. 2a, b. Dentalium sp. at lateral and apertural views. Figs.
3a, b. Omniglypta jani (höRnES, 1856) at lateral and apical views. Figs. 4a–c. Omniglypta emersoni (cAPROTTI, 1979) respectively at lat-
eral, apical and apertural views. Figs. 5a, b. Gadilina taurogracilis SAccO, 1987 at lateral and apertural views. Fig. 6. Pulsellum mio-
caenicum (BOETTGER, 1901) at lateral view.



1906 Pulsellum miocaenicum boettGer ‒ boettGer, p. 211.1934 Siphonodentalium (Pulsellum) miocaenicum (boett-Ger) ‒ zilCh, p. 279, pl. 22, fig. 27.1972 Fustiaria (Episiphon) miocaenica (boettGer, 1901)‒ baluk, p. 560‒561, pl. 4, figs. 1‒12.2016 Fustiaria miocaenica (boettGer, 1901) ‒ WysoCka etal., p. 377, text-fig. 13 e.
Material: one specimen, nhmb 2493. 
Dimensions: l = 11.80, Wa = 1.60, Wpa = 1.10. 
Description: the small shell, very slender, slow -ly tapering and moderately curved - has a smoothsurface without any longitudinal sculpture, but withfeeble microscopic transverse growth lines. apex andaperture are subcircular in section, the apex beras asiphonal pipe. the shell may be thin, but the sectionis circular or oval. 
remarks: the specimen is mostly similar to Fus-

tiaria (Episiphon) miocaenica described by baluk(1972). the lectotype was designated by zilCh(1934). 
Distribution: a very rare Paratethyan species,middle miocene (badenian) of Poland (korytnicabasin) (baluk, 1972), transylvania basin (romania)(boettGer, 1901). 

concluding remarksin serbia, the most diversified scaphopods wererecognised from the badenian višnjica Clays, de-posited during the transgression of the Parathethyssea onto the northern slopes of avala mountain, nearbelgrade. a small number of scaphopod taxa arerecorded in other serbian localities (Jovanović G. &Jovanović, 1998). based on the previous records frombadenian deposits of višnjica, Pavlović (1903) andJovanović G. & Jovanovi, (1998) reported three and sixscaphopod species, respectively. in this article, two or-ders were recognized: Dentaliida Da Costa, 1776 (fam-ily Dentaliidae (ChilDren, 1834) and subfamily omni-glyptinae Chistikov, 1975) and Gadilida staroboGatov,1974 (family Pulsellidae sCarabino in boss, 1982). the study of about 300 specimens has revealedthe presence of ten species of scaphopoda; other twotaxons are identified generically. eleven taxa belongto the order Dentaliida: Fissidentalium badense

(PartsCh in hoernes, 1856), Antalis cf. taurocostatum(saCCo, 1897), Antalis mutabilis (hoernes 1856 ex Do-Derlein ms), Antalis cf. subprismaticum (baluk, 1972),
Antalis sp., Paradentalium sexangulum (Gme lin,1790), Paradentalium michelottii (hörnes, 1856),
Dentalium sp., Omniglypta jani (hoer nes,1856), Om-
niglypta emersoni CaProtti, 1979, Ga dilina taurogra-
cilis saCCo, 1897. one belonged to the order Gadilida:
Pulsellum miocaenicum (boet tGer, 1902). of these 12(Antalis cf. taurocostatum saCCo (1897), Antalis cf.
subprismaticum (baluk, 1972), Paradentalium mich-
elottii (hörnes, 1856), Gadilina taurogracilis saCCo(1897), Pulsellum miocaenicum (boettGer, 1901)were recor ded for the first time from višnjica locality.as for the taxonomic dominance, the family Dentali-idae is the richest taxon with F. badense about 40%of the total specimens collected.the order for the first time species reported herenot only highlight the diversity of the class scapho -poda in the middle miocene of the belgrade area, butalso reveal the existence of some species rare for theregion Central Paratethys sea. Omiglypta emersoniwas first found in Paratethys deposits, whereas Antalis
subprismaticum is one of the rarest scaphopods of theCentral Paratethys. in fact, so far, this species has beendescribed only by baluk (1972) from korytnica basin(Poland). Gadilina taurogracilis is known from theearly miocene of the vienna basin (harzhauser et al.,2011) outside the type-area in norhern italy.the geographic distribution of several taxa can beextended from the mediterranean to the CentralParatethys, including the deposits of serbia, such as
Fissdentalium badense, Antalis cf. taurocostata, Antalis
mutabile, Paradentalium sexangulum, Omni glypta jani,and O. emersoni. Fissidentalium badense is one of themost widely distributed dentaliid species from theneogene/miocene of Central Para tethys (Pavia, 1991).this species was widespread during the early baden-ian from the clayey sediments of austria (baden-soossthat was attributed to the upper lagenidae zone byPaPP & steininGer (1978) and by röGl et al. (2009), ro-mania (kostej, lăpugiu de sus, bjutur): koCh, 1900;boettGer, 1901; tita, 2007, slovakia (baluk, 1972),hungary (balDi, 1960). some scaphopod species arewidespread in both, the Pliocene deposits of mediter-ranean and the badenian deposits of the Paratethyssea (Fissdentalium badense, Antalis cf. taurocostata,
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Antalis mutabile, Paradentalium sexangulum, Om-
niglypta jani, Gadilina taurogracilis, Paradentalium
michelottii). according to saCCo (1897), Fantinet(1959), Pavia (1991), vera-Peláez et al. (1993, 2004),CaProtti (1979) P. sexangulum is known from themiocene and Pliocene sediments of the mediter-ranean sea, early miocene and middle miocene of theParatethys.in the Central Paratethys area, the scaphopoda arenot the most important fossils for the biostratigraphyof the miocene period (harzhauser, 2002). this isprobably due to the probably due to the widechronostratigraphic distribution of most species(harzhauser, 2002, harzhauser et al., 2017, 2018; röGlet al., 2008) and small number of preserved speci-mens, and insufficient study of scaphopods com-pared to other fossils. the miocene chrono stra-tigraphy is primarily linked to foraminifera and nan-nofossil zonations and some molluscs. based onthese groups, fossil višnjica site was compared to thebadenian stratotype baden-sooss in vienna basin(Pavlović, 1903; luković, 1922; mihaJlović & kneŽević,1989; Jovanović & bošnJak, 2016). the previously sup-posed connections with the other middle miocenebasins of the Paratethys (vienna basin, korytnica,and transylvania basin), as inferred by some molluscidentifications, can be substantiated based on sca -phopoda. according to several autors (stevanović,1977; Jovanović & bošnJak 2016; Jovanović et al., 2019),the lowermost badenian deposits can be correlatablewith the upper lagenidae zone, although we do notexclude the presence of sediments correlative withthe early middle badenian Spirorutilus carinatus zone(GruJičić, 2010, manDiC et al., 2019). 
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Резиме

Средњомиоценске (баденске) кљова
љуштуре (Scaphopoda) Вишњице код
Београда (Србија)Рад представља збирку scaphopoda прикупље -ну у глиновитим седиментима средњег миоцена(бадена) Вишњице код Београда (Србија), позна -тијим као Вишњичке глине. Због облика љушту -ре scaphopoda подсећају на слонову кљову, па суу свету познати и под називом “tusk shells”(кљова љуштуре). Део су збирки академика Пе -тра Па вловића и Петра Стевановића које се чувајуу Природњачком музеју у Београду. У односу надруге локалитете у Србији, Вишњица је по бројуврста и примерака најбогатија. Ипак, scaphopodaиз овог локалитета није била добро проучена. Збирке Музеја су од oпштег интереса за про -учавања ове малобројне, али занимљиве групе

мекушаца чије су љуштурице прилично слабоочуване и представљене су претeжно већим илимањим фрагментима. Проучавања су показалада налазишта у Вишњици садрже разноврснуфауну скафопода. У раду су по први пут суописани таксони scaphopoda и представљенефотогра фије ових примерака. Од скоро 300 љуштурица, идентификовано је226 примерака. Врло мали и еродовани фраг -менти нису идентификовани. Збирка Петра Сте -вановића садржи само Fissidentalium badense (40примерака).Препозната су два реда: Dentaliida Da Costa,1776 (porodica Dentaliidae (ChilDren, 1834), и om -nigliptinae Chistikov, 1975) и ред Gadilida staro -boGatov, 1974 (породица Pulsellidae sCarabino inboss, 1982). Једанаест таксона припада реду Den-taliida (Fissidentalium badense, Antalis cf. tauroco-
statum, Antalis mutabilis, Antalis cf. subprismaticum,?Antalis sp., Paradentalium sexangulum, Paradenta-
lium michelottii, Dentalium sp., Omniglypta jani, Om-
niglypta emersoni, Gadilina taurogracilis) и самоједан реду Gadilida (Pulsellum miocaenicum).Збир ка обухвата 12 таксона, сврстаних у седамродова. Што се тиче породица, Dentaliidae судоминирале и представља их једанаест таксона.
Fissidentalium badense је био начешћа врста уиспитиваном материјалу и чинила је око 40% одукупног броја прикупљених примерака.Проучавања скафопода из Вишњице проши -рују наше знање о овој малој, али важној групимекушаца која је била широко распрострањена уЦентралном Паратетису током средњег мио цена(бадена). Биостратиграфска вредност проучава -ног фосилног материјала је прилично ниска, ма -да највећи број таксона одговара старијем делубаденског ката земаља у региону (Горња Лаге -нидна зона). Раније претпостављене везе са дру -гим средњомиоценским басенима ЦентралногПаратетиса (Бечки басен, басен Коритнице иТрансилванијски басен), како је закључено наоснову идентификација других врста мекушаца,могу се поткрепити и на основу скафопода.Идентификовани таксони не само да истичуразноликост класе scaphopoda у баден скимседиментима околине Београда, већ откривају ипостојање неких врста које су ретке (Gadilina
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taurogracilis, Antalis cf. subprismaticum, Pulsellum
miocaenicum) или још увек нису забележене уЦентралном Паратетису (Omniglypta emersoni).Рад доприноси бољем познавању ове класемекушаца показујући да музејске збирке могупружити податке значајне за палеобиогеограф -

ску анализу и палеогеографске интерпретацијејужних граница Централног Паратетиса токомбаденског доба.
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