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Abstract: The paper provides an overview of the Neogene fossil mammals recorded in
the vicinity of Kraljevo in Central Serbia. Large mammals are represented exclusively
by the accidental finds of proboscidean dental specimens, deposited both in the Cacak-
Kraljevo and Gruza basins. We provide re-descriptions and comparative analyses of
the proboscidean material. The following taxa are recorded: Deinotherium giganteum
at Ravanica and Adrani; Gomphotherium angustidens at Bogutovac; Tetralophodon lon-
girostris at Godacica and at an unidentified sand pit (majdan) near Kraljevo; Anancus sp.
at Milocaj; Proboscidea indet. at Oplani¢i. Small fossil mammals are recorded at three
sites. The Progorelica assemblage is currently attributed to the MN6 zone of the Mid-
dle Miocene (Langhian), based on the finds of Eulipotyphla sp., Eomyops sp., Criceto-
don sp., Megacricetodon sp. and Alloptox sp. — one of the first finds of this Asian genus
in the Balkan Peninsula. At Tavnik, more than 120 remains of small mammals were at-
tributed to the MN9 zone of the Late Miocene (Tortonian); the site yielded remains of
Eulipotyphla indet., Prolagus sp., Megacricetodon similis and Miodyromys sp. Two fossil
teeth of Talpidae sp. were also recorded at Oplani¢i.
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INTRODUCTION

After their emergence and early evolution in the Paleogene of Africa (Van der Made
and Mazo 2003), members of the order Proboscidea Illiger 1811 dispersed into Eur-
asia during the Early Miocene, as a part of a major faunal exchange known as the ”Pro-
boscidean Datum Event” (Madden and Van Couvering 1976). The collision of the Ara-
bian and Anatolian plates at the end of MN3 (later Burdigalian) established a terrestrial
connection between Africa and Eurasia, which enabled proboscideans and numerous
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other mammalian taxa to migrate between Africa and Eurasia for the first time since
the early Paleogene (Rogl 1999; Koufos et al. 2005; Van der Made 2010). Proboscid-
eans likely dispersed into Europe in two waves (Antunes 1990; Tassy 1996a). Members
of the genera Gomphotherium, Zygolophodon and (probably) Prodeinotherium were the
first to arrive in Europe in MN3b, followed by Archaeobelodon in MN4a (Mein 1999;
Koufos et al. 2003). Throughout the Neogene period, proboscideans were well repre-
sented in Europe by deinotheres and diverse forms of "mastodonts” (e.g. mammutids,
gomphotheriines, anancines) (Gohlich 1999, 2010; Sanders et al. 2010). Representatives
of deinotheres (Prodeinotherium, Deinotherium) and five genera of elephantimorph
proboscideans (Gomphotherium, Tetralophodon, Anancus, Zygolophodon, and Mam-
mut) had been previously recorded in the Miocene of Serbia (Pavlovi¢ M.B. 1981, 1998;
Radovi¢ and Bradi¢-Milinovi¢ 2018).

The current paper presents an overview of the known Neogene fossil fauna from
the vicinity of Kraljevo in Central Serbia. Large mammalian remains consist exclusive-
ly of the various extinct representatives of Proboscidea, which represent the focus of the
current paper. Unfortunately, the proboscidean fossils are almost exclusively accidental
finds of (mostly isolated) teeth with uncertain stratigraphic provenances. As the major-
ity of proboscidean specimens studied here were published a long time ago and mostly
in Serbian, we provide re-descriptions and taxonomic revisions of (some of) the speci-
mens. The paper also considers localities with small mammalian taxa, mostly as import-
ant biostratigraphic indicators.

MATERIAL AND METHODS

Dental terminology for proboscidean teeth follows Tassy (1996b) and Aiglstorfer et al.
(2014). Measurements were taken with digital calipers (precision 0.1 mm). Systematics
for proboscidean taxa follows Shoshani and Tassy (2005). Abbreviations: D, decidu-
ous tooth; dext., right; Lmax, maximum crown length; m/M, lower/upper molar; MN,
Neogene Mammalian Faunal Zone; NHMBEO - Natural History Museum in Belgrade;
NMKVRS - National Museum Kraljevo; p/P, lower/upper premolar; sin., left; W1-4,
width of loph(id)s; Wmax, maximum crown width.

GEOLOGIC SETTING

The city of Kraljevo is located within the broad river valley of Zapadna Morava (Fig. 1).
In a geological context, the morphology of the surrounding area of Kraljevo is formed
as a consequence of the collisional processes between tectonic units of African affin-
ity (Dinarides in broader scenes) and the crustal remnants of the former Tethys ocean
(Schmid et al. 2008). The events of extensional regimes of orogen building processes led
to the formation of the large Ca¢ak-Kraljevo intermontane basin during the Neogene
period. The basement of the Cacak-Kraljevo basin is made of several formations of pre-
Neogene age. The oldest are Paleozoic metamorphics of the Go¢ Mts. south of Kraljevo
(Markovi¢ B. et al. 1963). Structurally above these are the obducted ophiolites of Stolovi
Mts. which are represented by serpentinites and harzburgites (Robertson et al. 2009).
Terrains of the Gledi¢ke Mts. east of Kraljevo are mostly made of Cretaceous siliciclas-
tic flysch formation (Dimitrijevi¢ 1997).

The Cacak-Kraljevo basin, and similarly the Gruza basin to the east, were filled with
a variety of sediment types during the Miocene (Obradovi¢ and Vasi¢ 2007). The Lower
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to Middle Miocene sediments are mostly represented by lacustrine coarse-grained sili-
ciclastics which turn into more fine-grained sediments in the upper levels (Andelkovi¢
et al. 1991). The Upper Miocene is represented dominantly by fine-grained sediments
with occurrences of brown coal beds (Markovi¢ B. et al. 1963). Another important con-
sequence of collisional processes are magmatic events which took place during much
of the Miocene and formed the central part of the Kotlenik Mts. which is made out of
andesitic rocks and their volcaniclastic products (Cvetkovi¢ et al. 2001). Locally, the
simultaneous sedimentation took place with deposition of mostly varicolored siliciclas-
tics i.e. the western slopes of the Kotlenik Mts. (Markovi¢ B. et al. 1963).

The final stage of formation of the terrains of Kraljevo and its vicinity took place dur-
ing the Quaternary period (Marovi¢ et al. 2007). The climate conditions played an im-
portant role in shaping the Zapadna Morava valley during the Pleistocene. A variety of
river terraces, deluvial and limnic sediments were formed in the Ca¢ak-Kraljevo basin
(Markovi¢ B. et al. 1963).

LARGE MAMMALS
SYSTEMATIC PALEONTOLOGY

Class Mammalia Linnaeus 1758

Order Proboscidea Illiger 1811

Family Deinotheriidae Bonaparte 1845
Genus Deinotherium Kaup 1829
Deinotherium giganteum Kaup 1829

ADRANT - A well-preserved crown of a left upper third molar (M3) of D. gigan-
teurn (NMKVRS.P1; Fig. 2a) was recovered from the fluvial deposits of the Zapadna
Morava River in Adrani near Kraljevo. The specimen was discovered by sand pit work-
ers, during commercial extraction works in 2008 (Ckonjevi¢ and Radovi¢ 2012). In the
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Holocene - alluvium
Pleistocene - river terraces

Pleistocene - lacustrine sediments

Pannonian and Pontian -
clastics, limestones, clays with coal

Badenian and Sarmatian -
sandstones, limestones and clays

Lower Miocene (?) -
conglomerates, clays, marls, sandstones

Miocene -
intermediate magmatics and pyroclastics

Jurassic - ophilolites
(serpentinites and harzburgites)

Lower Cretaceous -
siliciclastic flysch and carbonates

Paleozoic metamorphics -
dominantly chlorite-sericite schists

Figure 1. a) Geologic sketch map

of the vicinity of Kraljevo with
positions of the localities discussed
in the text; b) Position of the studied
area within the Balkan Peninsula
(modified after Markovi¢ et al. 1963).

Cnuka 1. a) Teonmomka ckuiia
oxomHe KpasbeBa ca mmonoxajuma
JIOKA/IUTETa O KOj!IMa Ce TOBOPU Y
TeKCTy; b) momoxaj ucrpaxxusanor
nojpydyja Ha bankanckom
nomyocTpsy (MopuduKoBaHO IpemMa
Markovic¢ et al. 1963).



Figure 2. Neogene proboscidean fossils from the vicinity of Kraljevo: M3 dext. of Deinotherium giganteum from Adrani (a); p4 sin. (b), m1
sin. fragment (c), m2 sin. (d) and posterior part of m3 sin. (e) of Deinotherium giganteum from Ravanica; anterior fragment of m3 dext. of
Gomphotherium angustidens from Bogutovac (f); M2 sin. of Tetralophodon longirostris from Godacica (g); M3 dext. of Anancus sp. from Milocaj
(h), where dotted ellipses mark the alternate contacts between anterior pretrite central conules (lingual side) and posterior postrite central conules
(buccal side); M1 sin. of T. longirostris from a sand pit near Kraljevo (i). Figures b) and h) are reprinted from Petronijevi¢ (1956, P1. III, V).

Cruka 2. ®ocwm HeoreHux cypraia n3 okonnHe Kpasesa: M3 dext. Deinotherium giganteum us Appana (a); p4 sin. (b), pparment ml sin.
(c), m2 sin. (d) u3 3agwu feo m3 sin. (e) Deinotherium giganteum ns PaBanuiie; npensu ¢pparment m3 dext. Gomphotherium angustidens ua
Boryrosua (f); M2 sin. Tetralophodon longirostris n3 Topaunte (g); M3 dext. Anancus sp. us Munodaja (h), rie ncrpexunate enurce obenexasajy
Hau3MeHIYHE KOHTaKTe 13Mel)y MpenbyX eHTPaHUX KOHY/IA IPeTPUTa (JIMHIBaTHA CTPAHA) U 3a/[HbUX IIEHTPATHNX KOHY/Ia HOCTPUTA
(byxanna crpana); M1 sin. T. longirostris 3 MajgaHa mecka y okonuun Kpamesa (i). Ciuke b) u h) cy npeysere ox Petronijevi¢ (1956, Ta6. III, V).
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occlusal view, this simple bilophodont molar displays a trapezoidal shape, widening
anteriorly, which is typical for Deinotherium M3 (Aigstofer et al. 2014). The lophs are
concave posteriorly, and the protoloph is buccolingually wider than the metaloph.
Both lophs show slight anteriorly facing wear, exposing a small circle of dentine and
revealing thick enamel as is typical for deinotheres (Shoshani et al. 1996: 71). There is
a thick and blunt postprotocone crest, a sharper postparacrista (which displays wear),
a short weak premetacrista, a strong posthypocrista, and long crenulated postmetac-
rista, terminating beyond the midline of tooth. The crown displays both the anterior
(more strongly developed) and posterior crenulated cingula. The size of the specimen
(Lmax = 86 mm, W1 = 93 mm, W2 = 81 mm) groups it with the larger specimens at-
tributed to D. giganteum and D. levius, far away from the small-sized Prodeinotherium
bavaricum (Fig. 3a).

RAVANICA - A small collection of lower jaw fragments and four teeth (left lower
p4, m1, m2, and m3; Fig. 2b-e) of D. giganteum were discovered in 1948 at Ravanica
(Petronijevi¢ 1956) a village located some 15 km east from Kraljevo. According to the
data published by Lukovi¢ (1950) and Petronijevi¢ (1956), the fossils were collected
at Mirkovacki Potok stream (around 300-350 m upstream from the confluence with
Ravanicka river) from the coarse-grained conglomeratic sandstone bed positioned at
the bottom of the section exposed by fluvial action (Petronijevi¢ 1956, Fig. 2). However,
the sedimentary section discussed by Petronijevi¢ is no longer exposed at the site. The
fossils were discovered by Dobrivoje Stojadinovi¢, preparator of the former Museum
of Serbian Land (now NHMBEO), who included them in the Museum’s collection. Un-
fortunately, only three dental specimens (m1-m3) are still curated at the NHMBEO.
All specimens show thick enamel and dental morphologies typical for deinotheres. Al-
though damaged, the m1 (NHMBEO 11356) was evidently a trilophodont tooth, mis-
sing its entire metalophid (first lophid), a large part of the mesial face of hypolophid
(second lophid), and distolingual part of the tritolophid (third lophid). The hypolo-
phid is wider than the tritolophid, which is clearly wider buccally. Both lophids show
significant, posteriorly facing wear. There is a distinct praeentocristid, as well as an an-
terior cristid of buccal tritolophid. The bilophodont m2 (NHMBEO 11357) presents an
almost complete crown, with slight anterior damage, roots and a small section of the
mandible. The anteriorly concave lophids are separated by a wide transverse valley, and
the metalophid is slightly wider than the hypolophid. The lophids show oblique, pos-
teriorly facing and elongated wear figures. There are anterior (damaged) and posterior
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Figure 3. Bivariate comparisons
(Lmax versus Wmax, in mm) for
the deinothere dental remains from
the vicinity of Kraljevo: Adrani M3
(a) and Ravanica p4 (b) compared
to the samples for Prodeinotherium
bavaricum, Deinotherium levius and
D. giganteum (comparative data
from: Aiglstorfer et al. 2014).

Cnuka 3. buapujatue
KoMmaparuje (MakcuMaTHa
[y>XXJHA I MaKCMMalHa MMPUHA, Y
MIIMMeTpMMa) 3a 3yOHe ocTaTKe
mMHOTepuja 13 okonnue Kpamesa:
M3 u3 Apnpana (a) u p4 n3 Papannne
(b) y mopebhemy ca yzoprimma
Prodeinotherium bavaricum,
Deinotherium levius u D. giganteum
(KOMITapaTMBHU HOJALN 13:
Aiglstorfer et al. 2014).



crenulated cingula. The anterior side of the first lophid shows a strong praeprotocristid
and less developed praemetacristid; the anterior face of the second lophid shows dis-
tinct praehypocristid and praeentocristid. The m3 (NHMBEO 11358) preserves only
the posterior part of the crown, with the second lophid and posterior cingulid. The
hypolophid is crenulated, and the wear is present only on the hypoconid, exposing a
small triangle of dentine; praehypocristid and praeentocristid can both be observed.
The cingulid is strong, crenulated and positioned slightly buccally. The p4 is no longer
present in NHMBEO collections, so the following description is based on the informa-
tion and illustrations published by Petronijevi¢ (1956, Pl. V). The bilophodont speci-
men was a fairly complete crown, with parts of the root system preserved. The lophids
were anteriorly concave, and the hypolophid was straighter and slightly longer com-
pared to the metalophid. A strong paracristid ascended from the protoconid lingual-
ly, ending in the anterior cingulid; there was a (strong?) ectoloph descending from the
hypoconid antero-lingually towards the median valley. The molar possessed a straight
posterior cingulid, and (judging by the available illustrations) a weak buccal cingulid.
Both lophids displayed significant wear, as well as the contact facets with p3 and m1.
As exemplified by the p4 size (Lmax = 66.4 mm, Wmax = 57.5 mm), the Ravanica
deinothere is clearly larger than P. bavaricum, and in accordance with the attribution
to D. giganteum or D. levius (Fig. 3b). Ravanica molars show the following measure-
ments: ml - W2 =59.7 mm; m2 - Lmax = 76.3 mm, W1 = 68.8 mm, W2 = 65.2 mm;
m3 - W2 =59.9 mm.

Clade Elephantimorpha Tassy and Shoshani 1997 (in Shoshani et al. 1998)
Family Gomphotheriidae Hay 1922

Subfamily Gomphotheriinae Hay 1922

Genus Gomphotherium Burmeister 1837

Gomphotherium angustidens Cuvier 1817

BOGUTOVAC - The right lower third molar (m3) fragment of G. angustidens
(NMKVRS.P67; Fig. 2f) comes from Bogutovac, a village located around 13 km south-
west from Kraljevo. According to Petronijevi¢ (1956), the tooth probably originated
from the coarse-grained coastal lacustrine sediments exposed at the lower section at
the banks of the Lopatnica river, a small tributary of the Ibar river. The specimen pre-
serves only the anterior part of the crown with the first two lophids, but it reveals
much morphological detail as there is no wear whatsoever (i.e. it was an unerupted
tooth). This bunodont molar shows features typical for G. angustidens: binary subdiv-
ision of the lophids; the subdivided pretrite central conules (of the first pretrite); weak
or absent posttrite central conules; a weak cingulum present on the pretrite side (Tassy
2014). While Petronijevi¢ (1956) originally classified the Bogutovac fossil as ”Mas-
todon angustidens Cuv. forma subtapiroidea Schles”, he reassigned it to ”Mastodon
angustidens Cuvier” a decade later (Petronijevi¢ 1967, 93). The Schlesinger’s (1917)
“forma subtapiroidea” was first considered to be separate species by Osborn (1936),
an opinion also held by Gaiziry (1994), and more recently by Gohlich (1998, 2010)
who used the name Gomphotherium subtapiroideum Schlesinger 1917 to designate the
“subtapiroid” dental material from MN5 and MN8 of southern Germany. According
to Gohlich (2010: 182), lower third molars of G. subtapiroideum are different from
those of G. angustidens by their more pronounced “subtapiroid” crown structure (i.e.
wider interlophid valleys, anteroposteriorly more compressed lophids, weaker cen-
tral conules). Comparisons with the specimens published by Gohlich (2010, Figs. 7-8)
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revealed no subtapiroid features in the Bogutovac fossil. The size of the specimen (W1
=61.7 mm, W2 = 66.8 mm) is also in accordance with the attribution to G. angustidens
(W1 range = 52-73 mm, W2 range = 54.5-79 mm, based on the data from Gohlich
1998 and Tassy 2014).

Family incertae sedis
Genus Tetralophodon Falconer, 1857 (tetralophodont gomphothere)
Tetralophodon longirostris Kaup 1832

GODACICA - A left upper second molar (M2) of T. longirostris (NMKVRS. P68; Fig.
2g) was discovered in Godacica, about 15 km northeast from Kraljevo. According to
Petronijevi¢ (1956), the fossil was collected at the left bank of Godacica river, about 200
m above the riverbed; as indicated by the matrix preserved between the roots, the speci-
men originated from yellow iron-rich sandstone. The molar preserves a fairly complete
and slightly worn crown (missing most of the anterior cingulum) and a three-parted
root (without its most apical portions); in occlusal view, the crown outline is rectangu-
lar-oval. The crown is bunodont and tetralophodont (i.e. presents four lophs) which is
typical for the intermediate molars (i.e. DP4, M1, and M2) of Tetralophodon (Tobien
1973; Gasparik 2005). It lacks cement and shows no anancoidy (i.e. alternating arrange-
ment of pretrite and posttrite halfloph(id)s; Tobien 1973). The first pretrite halfloph
shows an incipient trefoil wear figure. Both the posterior and anterior (as judged by the
preserved portion) cingula are crenulated. The molar’s dimensions are as follows: Lmax
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Figure 4. Bivariate comparisons
(Lmax versus Wmax, in mm) of

the elephantimorph proboscidean
teeth from the vicinity of Kraljevo:
a) Godacica M2 compared to
Tetralophodon longirostris M2
sample (comparative data from:
Tobien 1978); b) Specimen from
sand pit (majdan) near Kraljevo
compared to DP4, M1 and M2
comparative samples of T. longirostris
(comparative data from: Schlesinger
1917; Tobien 1978; Konidaris and
Roussiakis 2019); ¢) Milo¢aj M3
compared to the samples for T.
longirostris and Anancus arvernensis
(comparative data from: Tobien
1978; Garido and Arribas 2014).

Cnuka 4. buapujaTae
KoMIapanyje (MakcuManHa
My’KVMHA I MaKCMMajIHa MM PUHA,

y MUIUMeTpKMa) 3a 3y6e
enedaHTUMOPHUX CypIala

n3 oxommHe Kpapesa: M2 us
Topauntie y nopebemy ca ysopkom
3a Bpcry Tetralophodon longirostris
(xommapatuBHY nofay us: Tobien
1978); b) nmpumMepax us majrana
nokpaj Kpapesa y mopebemy ca
KOMIIapaTMBHUM y3opuuma DP4,
M1 u M2 Bpcre T. longirostris
(KxoMIapaTMBHM MOJIALIN U3:
Schlesinger 1917; Tobien 1978;
Konidaris and Roussiakis 2019); ¢)
M3 u3 Munovaja y nopehemy ca
ysopuuma 3a Bpcre T. longirostris
and Anancus arvernensis
(xoMmapaTuBHu mopany us: Tobien
1978; Garido and Arribas 2014).



=116.7 mm, W1 =70.4 mm, W2 = 71.1 mm, W3 = 70.6 mm, W4 = 58 mm; as demon-
strated in Figure 4a, the specimen is at the smaller end of the size spectrum of T. lon-
girostris second upper molars.

MAJDAN (SAND PIT) NEAR KRALJEVO - A left upper first molar (M1) of T. lon-
girostris (NHMBEO 113346; Fig. 2i) was donated to NHMBEO in 1911 by the famous
Kraljevo-born industrialist Mihailo Cebinac. Apparently, the tooth was found in a sand
pit located in the vicinity of Kraljevo. It preserves a complete crown and an almost com-
plete three-parted root. The bunodont tetralophodont tooth shows primary trefoil wear
figures but lacks cement and anancoidy. The roots are well preserved, with the arrange-
ment typical for upper molars. The size of the specimen (Lmax = 99 mm, W1 = 48.7
mm, W2 =56.3 mm, W3 = 55.4 mm, W4 = 57.3 mm) is comparable to the size of M1
from Geiereck (Laaerberg) in Austria (Schlesinger 1917, 97, Pl. X1V, Fig. 3), dated as
early Tortonian — MN9 (Huttunen 2003); see Figure 4b.

Family incertae sedis
Genus Anancus Aymard in Dorlhac 1855 (tetralophodont gomphothere)
Anancus sp.

MILOCA] - The specimen is a right upper third molar (M3) of Anancus (Fig. 2h),
discovered in the village of Miloc¢aj, at Surdulija stream below the Gradina hill (some
8.5 km northwest from Kraljevo). Stevanovi¢ (1951) noted that the specimen origin-
ated from Congeria beds, and Petronijevi¢ (1956) further remarked that the parts of
the matrix preserved on the specimen itself indicate yellow iron-rich beds. At the
time when Petronijevi¢ (1956) described the molar, it had apparently been curated
at NHMBEO (under collector number 22). Unfortunately, the specimen is no long-
er kept at NHMBEO, and its whereabouts are currently unknown. Based on the de-
tailed description and available photographs (Petronijevi¢ 1956, P1. ITI-IV), the speci-
men consisted of an elongated crown with damaged protoloph and talon, and broken
roots. As exposed by wear, the enamel was fairly thick. The rather simple crown was
composed of five strong lophs plus a smaller talon, and it showed weak anancoidy;
the characteristic alternate contact between anterior pretrite central conules and pos-
terior posttrite central conules (Tassy 1986) can be observed. Petronijevi¢ originally
identified the tooth as belonging to "a transitional form between Mastodon longirost-
ris Kaup. and M. arvernensis Croiz. et Job., somewhat closer to the latter”, empha-
sizing the specimen’s weak anancoidy. The molar also showed the reduction of the
pretrite posterior central conule, as expected for Anancus upper molars (Garido and
Arribas 2014). No cement is visible in the valleys between the cusps, although this
feature is hard to evaluate based on the available (poor-quality) illustrations. Never-
theless, it should be noted that cement deposition can be quite variable in Anancus,
ranging from thick crown cement coatings to no cement at all (Tobien 1973; Garido
and Arribas 2014; Mayda et al. 2014). The Milo¢aj M3 was rather large-sized (Lmax
= ~200 mm; W2 = 88 mm), close to the larger M3 specimens of T. longirostris and A.
arvernensis (Fig. 4c).

LOCALITIES WITH SMALL MAMMALS

TAVNIK - Located around 15 km northwest from Kraljevo, the village of Tav-
nik has long been known for its Miocene fossil invertebrate fauna (Pavlovi¢ P. 1901;
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Stevanovi¢ 1951). A gully created by the Voljav¢a stream near its confluence into the
small Bumbarusa river exposed a 3 m high succession of marls and clays, intercalat-
ed with thin layers of loose sandstone/sand and brown coal. A rich small vertebrate
assemblage originated from a single clay lens within the sandy marls, positioned dir-
ectly below a 0.5 m thick coal layer. This coal layer was considered by Popovi¢ and
Novkovi¢ (1966/67) to lie concordantly on the Middle Miocene conglomerate-sandy
series. More than 120 teeth of small mammals were found in the clay lens (by wet-
screening), recording the following taxa: Lipotyphla indet., Prolagus sp., Megacriceto-
don similis Fahlbusch 1964, as well as yet unidentified species of dormouse Miodyro-
myssp. (NHMBEO 012121-160). In addition to mammals, the remains of various plant
seeds, mollusks, fishes, amphibians and reptiles were also recovered. The assemblage
was attributed to the MN9 zone of the Late Miocene (Markovi¢ 2008; Markovi¢ and
Milivojevi¢ 2010).

PROGORELICA - Total of 23 small mammals teeth have been washed from greenish
clay in the Progorelica village, about 10 km southwest from the Kraljevo city center. The
fossil dental material had been collected in 2013 by the NHMBEO team. The following
taxa have been identified: Insectivora sp.; Rodentia — Eomyops sp., Cricetodon sp., and
Megacricetodon sp.; Lagomorpha — Alloptox sp. Importantly, the left P3 (Fig. 5i) from
Progorelica represents one of the first finds of this Asian genus in the Balkan Peninsula.
For now, it is assumed that the fossils belong to the MN6 zone of the Middle Miocene
(Langhian).

OPLANICI - Remains of both large and small mammals were collected in 2004 by

the team from NHMBEO at the village of Oplanici, located about 4 km north from
the Kraljevo city center. The fossils originated from greenish-gray clays exposed at the
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1 mm

Figure 5. Unidentified species of
dormouse (Miodyromys sp.) from
Tavnik - p4 sin. (a), m1 sin. (b), m2
dext. (c), m3 dext. (d), P4 sin. (e),
M1 dext. (f), M2 sin. (g), and M3
dext. (h) - and Alloptox sp. P3 sin. (i)
from Progorelica.

Cnuka 5. Henpentndnkopana BpcTa
nyxa (Miodyromys sp.) u3 TaBHuKa:
p4 sin. (a), m1 sin. (b), m2 dext. (c),
m3 dext. (d), P4 sin. (e), M1 dext. (f),
M2 sin. (g) 1 M3 dext. (h) - u Allop-
tox sp. P3 sin. (i) us IIporopenuie.



Madzarski Potok stream, around 100 m upstream from the local church. The mammal-
ian remains consist of two dental specimens (NHMBEO 004501) attributed to Talpidae
sp. (Markovi¢ and Milivojevi¢ 2010), and tusk fragments (NHMBEO 004350) of an un-
identified proboscidean (Proboscidea indet.).

DISCUSSION AND CONCLUSIONS

As our reassessment shows, the territory of Kraljevo documents diverse forms of Ne-
ogene proboscideans, including both the deinotheres (Deinotheriidae) and the ele-
phantimorphs (Elephantimorpha). The studied remains originated both from Cacak-
Kraljevo and Gruza Neogene basins. However, taxonomic attributions of the fossils are
based exclusively on their morphologies and metrics, due to the lack of reliable strati-
graphic data. This also means that dating of the recorded proboscidean taxa can only be
assessed in very broad terms.

Based on the morphology and relatively large size of the specimens, the finds from
Ravanica and Adrani most likely both represent Deinotherium giganteum. For the Ra-
vanica material, the attribution to D. levius also can not be excluded, since the diagnos-
tically important p3 (Graf 1957; Aiglstorfer et al. 2014) did not represent part of the
find. However, it must be noted that D. levius is not uniformly accepted as a valid tax-
on, and other authors (e.g. Bergounioux and Crouzel 1962; Huttunen 2002) consider it
to be a junior synonym of D. giganteum. Either way, the M3 from Adrani does not show
the configuration typical for D. levius, with "a long postmetacrista turning to anterior at
midline and tapering in the postmetaloph valley parallel to the posthypocrista® (Aigl-
storfer et al. 2014: 57). D. giganteum has been recorded from the Middle to Late Mio-
cene — MN7/8 to MN10 according to Gohlich and Huttunen (2009).

The fragmented m3 from Bogutovac is a bunodont specimen typical for Gompho-
therium angustidens, lacking the “subtapiroid” crown structure seen in G. subtapiroi-
deum (Gohlich 2010). The chronostratigraphic range of the trilophodont gomphoth-
ere G. angustidens in Europe extends from late Early to early Late Miocene - MN4 to
MNO (Tassy 1996a; Mazo and Van der Made 2012). Along with the M2 of Tetralophodon
longirostris from Godacica, the M1 from the sand pit near Kraljevo was also attribut-
ed to this taxon; both specimens show typical features of the species, lacking anancoidy.
The earliest member of the "tetralophodon gomphothere” grade in Europe, T. longiro-
stris occurred during the late Middle to Late Miocene - MN8 to MN12 (Gohlich 1999;
Lungu and Obada 2001; Mazo and Van der Made 2012). During the Late Miocene, T.
longirostris was displaced by later members of the tetralophodon grade from the genus
Anancus Aymard in Dorlhac 1855. The M3 from Milocaj is here reassigned to Anan-
cus sp., based on the observed weak anancoid pattern. The specimen could belong to ei-
ther A. lehmanni Gaziry 1997 - a Late Miocene (MN12 to MN13) European member of
the genus, or to A. arvernensis Croizet and Jobert 1828 - a species very common in the
Pliocene of Europe, which survived until the early Pleistocene (MN14 to MNQ17; Ko-
nidaris and Roussiakis 2019). The high morphological variability within Anancus pop-
ulations (Konidaris and Roussiakis 2017), and the complete lack of stratigraphic infor-
mation on the Milocaj find, as well as the fact that the specimen is effectively lost, do not
permit safe taxonomic attribution at the species level.
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IMTPEJPAT PAJOBI'h
Hapopnu mysej Kpameso

30PAH MAPKOBI'h
IIpupopmwauku mysej y beorpany

MIJIOHI PAIIObUR
Yuusepsurert y beorpany, Pygapcko-reonomku dakynrer,
JlenapTMaH 3a perMOHAIHY Ie0/IOTUjy

CAIbA AJIABYPIT'R
[Ipuponmwaukn mysej y beorpany

HEOTEHU CYPJIAIIIN (MAMMALIA, PROBOSCIDEA)
N OPYTU CCAPU 113 OKOJIMHE KPAJbEBA

Pesume

Y papy je naT mperseq CBUX IO3HATUX OCTaTaka (GOCUMITHUX CHCAapa 3 HeOTeHa OKOJIIHE
Kpamesa. Vzonosauu npumepnu pocunanx 3yda cypnarma (pen Proboscidea) mopek-
JIOM 13 cefyMeHaTa JadaHCKO-KpasbeBadyKor U [pyskaHckor 6aceHa, a Koje Cy paHuje
o6jasunu [etponnjesuh (Petronijevi¢ 1956) u Ykomwesuh u Pagosuh (Ckonjevi¢ and
Radovi¢ 2012), TOHOBO Cy OIVCaHY ¥ ICHUTAHN Y KOMIIAPaTMBHOM KOHTEKCTY. Mare-
pujan ce uyBa y HapogHom mysejy y Kpamey (NMKVRS) u [Tpuponmwadkom mysejy y
beorpany (NHMBEO). Deinotherium giganteum je mocBefodeH y AfpaHuMa HaTaCKOM
nesor M3 (NMKVRS.P1) u y PaBanuny, rage cy oTkpusenn ey p4 (Koju je gaHac n3-
ryo/peH), dpparmenT ml, m2 u ¢pparment m3 (NHMBEO 11356-11358). Ha mogpydjy
Espone, D. giganteum je npoHabeH Ha JTOKaIUTeTNMa CPENbO- KO0 KaCHO MUOILICHCKEe
crapoctu (Tj. y 3oHama MN7/8-10; Gohlich and Huttunen 2009). V13 Boryrosua mo-
THYe NIPeNbY Jleo KpyHe JecHor m3 tunuaHe Mopgonoruje 3a Bpcty Gomphotherium
angustidens, 4uju ce XpoHocTparurpadcku pactoH y EBponu mporexe o KacHujer
Jiefla paHoT [0 paHujer fena KacHor MyoreHa (Tj. MN4-9; Tassy 1996a; Mazo and Van
der Made 2012). Meby 13B. ,TeTpanodomonTHNM dopMaMa, NeHTU(NKOBAHA Cy Ba
npumepka Bpcre Tetralophodon longirostris: nesu M2 us Togaunie (NMKVRS. P68) u
nesu M1 (NHMBEO 113346) ca HemosHate noKanyje (MajgaHa) y okomHu Kparbe-
Ba. Ocraum Bpcre T. longirostris ce y EBponu matyjy nsmel)y kacHor cpeper 1 KacHOT
muoneHa (MN8-12; Gohlich 1999; Lungu and Obada 2002; Mazo and Van der Made
2010). VI3 Munodaja nmotude fecHn M3, opurnHanHo oppeheH kao ,IpenasHa popma
usmeby Mastodon longirostris Kaup. u M. arvernensis Croiz. et Job.” (Petronijevi¢ 1956:
190), a oBpe je peBUAMpPaH Kao Anancus sp., Hd OCHOBY jaCHOT IIPUCYCTBA T3B. aHAH-
xoupuje (Tobien 1973). I[Ipumepak 6u Morao mpumagaTii KacHommoueHckoj (MN12-
13) Bpctut Anancus lehmanni vnu ak A. arvernensis Koja je Bp/Io 4ecTa Ha IIOAPYYjy
EBpore TokoMm mmoneHa u paHor mrencrorena (MN14 o MNQ17; Konidaris and
Roussiakis 2019). Haxanoct, npumepak 13 Mujodaja je jaHac usary6/peH 1 o3Hat je
CaMo Ha OCHOBY paHmjer omyca u ywiyctpanyja (Petronijevi¢ 1956).

Ocrany CUTHUX CHcapa Cy [0 caja UAeHTU(UKOBAHM HA TPYU JOKAIUTETa U UC-
Tpaxno ux je TuM Ilpuponmauxor myseja y beorpany. ¥V IIporopemmim cy nponabe-
Ha 23 3y0a, meby kojuma cy npeHTudukoBanu cnenehn takconu: Eulipotyphla sp.;
Rodentia — Eomyops sp., Cricetodon sp. u Megacricetodon sp.; Lagomorpha — Alloptox
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sp. (jemaH off MpBUX HaTa3a OBOT a3MjCKOT pofa Ha TepuTopuju bankaHckor monyocTp-
Ba). [Ipermocrasspa ce fa payHa motmde u3 cpefmer muorieHa (MNG6). V13 Tapanka mo-
Tide npexo 120 3yba cutHux cucapa, meby kojuma cy upentudukosann Eulipotyphla
indet., Prolagus sp., Megacricetodon similis, kao u jour HeupieHTU(UKOBaHA BPCTaA ITyXa
Miodyromys sp. (NHMBEO 012121-160); ¢ayHa je onpebhena y kacuu muoren (MNO).
/3 Omnannha notnuy nBa 3y6a Talpidae sp., kao u ¢pparMeHTN K/boBe 1 yre KOCTH
yzoBa HeupieHTU(UKOBaHOT cypaia — Proboscidea indet. (Markovi¢ 2008; Markovié
and Milivojevi¢ 2010).
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