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1 Institute for Quaternary Palaeontology and Geology, Croatian Academy of Sciences and Arts,
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Abstract

The discovery of hippopotamid remain from a cave near the village of Grebci, Bosnia and
Herzegovina, represents the first confirmed record of Hippopotamus in this part of southeast-
ern Europe. The specimen, a partially preserved right os coxae, is housed at the Dubrovnik
Natural History Museum. Morphological and metric analyses identify it as Hippopotamus
cf. amphibius, although its fragmentary state prevents a more precise taxonomic attribution,
while lack of stratigraphic context prevents chronological assessment. Despite the uncer-
tain stratigraphic context, taphonomic analysis reveals evidence of mineralization, surface
abrasion, and post-depositional fracturing, consistent with long-term cave deposition.
This find fills a long-standing paleogeographic gap in the distribution of the Pleistocene
hippopotamids in southeastern Europe, as no remains have previously been documented
from the region outside Greece. Its presence supports the hypothesis that the Balkan
Peninsula functioned as a migratory corridor for hippopotamids dispersing from Africa
into Europe. Further research integrating stratigraphic, geochronological, and comparative
morphological data is needed to clarify its evolutionary and biogeographic significance.

Keywords: os coxae; Hippopotamus cf. amphibius; Pleistocene; Grebci; migration route;
taphonomy; Bosnia and Herzegovina

1. Introduction
In the wider Balkan region, northwest of the Peloponnese and Thessaly in Greece,

Pleistocene occurrences of Hippopotamidae have not yet been documented. The only
exception, located at the far western margin of this area in the pre-Alpine region, is a site in
Slovenia [1,2]. Recently, however, a fragmentary bone specimen belonging to the genus
Hippopotamus became available for analysis at the Institute for Quaternary Palaeontology
and Geology of the Croatian Academy of Sciences and Arts. Although the specimen’s
precise stratigraphic context remains uncertain, it was collected from a cave near the village
of Grebci in Bosnia and Herzegovina (Figure 1), close to the Croatian border. This unique
find represents the first of its kind in the region and establishes the eastern Adriatic within
the broader paleogeographic distribution of the genus.
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Figure 1. Map showing the location of the village of Grebci, near which a Hippopotamus specimen has
been found.

Hippopotamid remains in the Quaternary of Europe have been recovered from many
localities, including Slovenia [1,2], Italy [3–9], Spain [10–12], Hungary [13], Germany [14–17],
the Netherlands [18], France [19], the United Kingdom [20,21] and Greece [22,23]. However,
until now, no hippopotamid remains have been recovered from the part of the Balkan region in-
cluding Bosnia and Herzegovina, Croatia, Montenegro, Serbia, Kosovo and North Macedonia.

Based on currently available hypotheses, either the single-entry model [24–27] or
an alternative hypothesis involving up to three distinct dispersal waves [28], the Balkan
region should have been the migration route for hippopotamids from North Africa. The
fossil specimen studied in this paper provides crucial evidence regarding hippopotamid
migration routes, although its uncertain stratigraphic provenance does not allow us to
participate in the ongoing debate about the timing of these migrations [5,24,28].

1.1. Pleistocene Megafauna of the Western Balkans: Regional Context

The Pleistocene megafaunal record of Slovenia, Croatia, Bosnia and Herzegovina, Ser-
bia, Montenegro, North Macedonia, and Albania provides an essential regional framework
for assessing the significance of rare or unexpected taxonomic occurrences in the western
Balkans. Across this area, large mammal remains are unevenly distributed both spatially
and temporally, reflecting the combined influence of regional geomorphology, depositional
environments, and research biases. Although megafaunal taxa such as proboscideans [29]
and rhinoceroses [30,31] are repeatedly documented, their occurrence is closely conditioned
by depositional setting, while hippopotamids are conspicuously absent. This pattern high-
lights the importance of contextualizing any isolated finds of rare taxa within the broader
landscape of Pleistocene mammal research in the region.

In Bosnia and Herzegovina, the recently documented site of Cebara near Tomislavgrad
provides crucial evidence of Late Pliocene to earliest Pleistocene megafauna, yielding
remains of Anancus arvernensis alongside other taxa indicative of Pliocene age [32,33]. As
one of the few well-dated early megafaunal sites in the country, Cebara establishes a
valuable reference framework for interpreting other rare or unexpected large mammal
occurrences in the western Balkans.

Lower Pleistocene megafaunal evidence is relatively scarce but informative. In Slovenia,
Late Pliocene to earliest Pleistocene remains from the Velenje coal mine represent some of
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the oldest large-mammal occurrences, documenting mastodons associated with warm and
humid conditions prior to the establishment of fully developed Pleistocene climatic cycles [34].
Comparable early records are rare elsewhere and largely confined to isolated finds from
lacustrine or karstic contexts, such as those from the Črnotiče quarry [35]. In Croatia, the
Lower Pleistocene is best represented at a few key sites. Strmica near Knin is particularly
noteworthy, yielding Mammuthus meridionalis alongside rhinoceroses and other large mammals
indicative of open landscapes [29,36]. Another important locality is Šandalja I near Pula, where
a rich assemblage preserved in cemented bone breccia includes large faunal taxa typical of
open and semi-open environments [37]. Overall, most Lower Pleistocene open-air faunal
finds along the eastern Adriatic derive from karstic breccias, underscoring the role of fissure
and cavity infillings as primary repositories of early large mammals.

Middle Pleistocene sites are considerably rarer and often difficult to distinguish from
earlier or later deposits. In Croatia, only a few localities can be confidently assigned
to this interval, with Dubci on Mt. Biokovo being particularly informative. This site
preserves both microfauna and megafauna, including proboscideans and rhinoceroses, and
is generally associated with temperate to warm climatic conditions during the Early–Middle
Pleistocene transition [37]. In the central Balkans, the Trlica cave in northern Montenegro
represents a key late Lower to early Middle Pleistocene site, with stratified deposits yielding
a diverse assemblage of large mammals distinct from the typical cave bear–dominated
contexts [38,39]. In Serbia, Early to Middle Pleistocene megafaunal remains are known
from open-air sites such as Drmno [40,41] and cave sites like Pešturina [42], where large
mammals occur alongside rich microfaunal assemblages.

In contrast, the Upper Pleistocene record is far more abundant, particularly in the
karst regions of the eastern Adriatic. Croatia, in particular, is characterized by a very high
density of Upper Pleistocene cave sites, many of which functioned as carnivore dens or
cave bear hibernation sites, producing extensive faunal assemblages dominated by Ursus
spelaeus [37,43]. Rhinoceroses are recorded at several Upper Pleistocene sites, most notably
at Krapina [31], although elsewhere they occur sporadically. Similar patterns likely extend
throughout the wider Dinaric karst, even if they remain less comprehensively synthesized.

A markedly different preservation pattern characterizes the continental lowlands of
northern Croatia and adjacent regions, where megafaunal remains occur predominantly in
fluvial contexts. Numerous proboscidean finds—mostly isolated teeth—are known from the
alluvial deposits of major river systems such as the Sava, Drava, and Danube, documenting
repeated occupations of open landscapes throughout the Neogene and Pleistocene [29].
Rhinoceros remains of comparable fluvial provenance are also well documented [30].

This heterogeneous Pleistocene megafaunal landscape, shaped by strong environmen-
tal and taphonomic biases, provides the necessary framework for evaluating individual
rare finds from atypical depositional settings, serving as a natural prelude to the discussion
of significant new discoveries from southern Bosnia and Herzegovina.

1.2. The Provenance of Fossil Finds from the Grebci Area

Precise information on the locality and stratigraphic context of the specimen is lacking.
The 1897 inventory of the Dubrovnik Natural History Museum briefly notes a donation of
cave bear bones from the “Pećina nad Grebcima” (Cave above Grebci) in southeastern Bosnia
and Herzegovina. Although the original note does not explicitly mention hippopotamid
remains, these bones were stored together with ursid material and only later recognised as
distinct and catalogued separately. While their stratigraphic association cannot be confirmed,
the available evidence indicates that the hippopotamid and ursid remains were recovered
from the same cave locality near Grebci. To better constrain the possible origin of the specimen,
the geological and speleological setting of the Grebci area is briefly outlined below.
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The studied fragments originate from the southeastern part of the Dinaric karst region,
encompassing eastern Herzegovina (Bosnia and Herzegovina) and the Dubrovnik Littoral
(Croatia). This area between the Adriatic coast and Popovo polje (the closest polje to
the studied locality, approximately 5 km north of Grebci) is today characterised by a
Mediterranean climate, with mild winters and warm, dry summers. According to the
geological map [44], the area is underlain by Mesozoic and Tertiary sedimentary rocks.
The coastal zone southwest of Grebci is built predominantly of Late Cretaceous to Eocene
deposits that are thrust and folded onto Late Triassic formations. Towards the northeast, in
the direction of Popovo polje, the stratigraphic succession exposes a characteristic sequence
of Mesozoic carbonates, from Norian–Rhaetian massive dolomites, through limestones of
the complete Jurassic succession, into bedded Cretaceous limestones and dolomites that
underlie Popovo polje. This thick carbonate succession, together with intense tectonic
fracturing, has promoted deep karstification and the formation of extensive cave systems,
shafts and closed depressions in the region. These conditions provide abundant potential
traps for vertebrate remains and favourable settings for long-term subsurface preservation.

The wider surroundings of the studied locality are locally covered by Quaternary
deposits. These are mainly unconsolidated sediments infilling karst poljes, river valleys,
uvalas and sinkholes, while alluvial sediments occupy active and former river valleys.
Terra rossa is commonly developed in uvalas and sinkholes, whereas clay-rich sediments
occur both at the surface and within karst conduits and caverns. The distribution of terra
rossa and clay-rich sediments in dolines and cave conduits is particularly relevant for
fossil preservation, as such fine-grained, often water-lain deposits can both concentrate and
protect vertebrate remains from mechanical destruction.

The area near the village of Grebci was intensively surveyed in 1957 and 1958 [45–47],
when twelve caves were surveyed (Figure 2a). Owing to the systematic nature of these
investigations and the lack of comparable later work, these surveys remain the principal source
of information on the speleological and geological framework of the Grebci karst area. Each
speleological site was examined in detail, including precise locations plotted on topographic
maps, geodetic surveying, and the preparation of plan views, profiles and cross-sections. The
geological and hydrogeological relationships in the wider surroundings of each speleological
site were investigated, and speleogenesis was reconstructed based on these observations.
In some caves, probing of sedimentary infill was carried out, yielding important data for
Quaternary geology, vertebrate palaeontology and prehistoric material culture in the area.

 

Figure 2. (a) Detailed map showing the locations of speleological objects (1—Ðurkovica, 2—Nova
Ðurkovica, 3—Sječena peć, 4—Poganjača, 5—Reznica, 6—Poleguša, 7—Babja peć, 8—Mrcine, 9—
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Debelin, 10—Žuljevica, 11—Grabrovica, 12—Kali) near Grebci (adapted from [45]), (b) plan view and
(c) profile view of Ðurkovica and Nova Ðurkovica caves (adapted from [48]).

Of the twelve caves studied, remains of Pleistocene animals were found only in
Ðurkovica Cave [49–51], located north of Grebci village on the southeastern side of Ramno
Hill. At present, the entrance to the cave is narrow, as it is partially blocked by stone blocks
resulting from ceiling collapse. The cave entrance is oriented towards the northwest and
lies at 520 m a.s.l. The cave is developed in well-bedded Upper Cretaceous limestones,
intersected by joints in several places, and was formed by the erosive and later corrosive
action of water along fracture and joint systems. Based on its morphology, it appears to
represent a remnant of a former underground watercourse. About 40 m to the southwest,
another cave, Nova Ðurkovica, was discovered (Figure 2b). It is most likely that, earlier in
geological history, both caves formed a single underground channel, but a collapse of the
ceiling in the central part divided the original conduit into two caves that now appear as
separate entrances to the same system (Figure 2c). However, very few fossil remains were
recovered from Nova Ðurkovica, including only a fragmentary cave bear skull and two
deer femora.

As no other site in the vicinity has so far produced abundant Pleistocene vertebrate
faunas, it is reasonable to assume that all this material originated from Ðurkovica Cave.
In this context, the combination of historical archival evidence, cave survey data and the
distribution of Pleistocene faunas converges on Ðurkovica as the most likely source of the
assemblage. Therefore, although the exact provenance remains uncertain at the level of both
cave and stratigraphic position, the likely origin within the Grebci karst area, and possibly
within Ðurkovica Cave, provides an important contextual framework for interpreting this
rare hippopotamid specimen.

2. Materials and Methods
The specimen (Inv. no. PMD 2370-1 GEO 263), hosted in the Dubrovnik Natural

History Museum (PMD), consists of the fragmentary right half of the os coxae, recon-
structed from four fragments during recent restoration at the Croatian Natural History
Museum (HPM).

Anatomical assessment and taxonomic identification were carried out through direct
comparison with extensive collections of recent and fossil pelvic material of comparable size.
Comparative specimens were examined in the following institutions in Zagreb (Croatia): the
Institute for Quaternary Palaeontology and Geology of the Croatian Academy of Sciences
and Arts (modern osteological comparative collection and rich mammalian assemblages
from Pleistocene sites in Croatia), the Department of Geology and Palaeontology of the
Croatian Natural History Museum (osteological collections of Tertiary and Quaternary
mammals and reptiles), and the Department of Anatomy, Histology and Embryology of the
Faculty of Veterinary Medicine, University of Zagreb (osteological collections of domestic
and wild animals and the Osteological Museum).

This comparative survey enabled the exclusion of all large taxa commonly represented
in the regional Pleistocene megafauna, including proboscideans, rhinocerotids, large bovids,
large cervids, and equids. Because published osteological references for pelvic morphology
of many large mammals are limited, additional comparisons were made using available
literature, with emphasis on securely identified Hippopotamidae pelves from Eurasian
Pleistocene sites [4,52,53], as well as photographic documentation of modern African
material (Jane Sanford, pers. comm., November 2019).

The morphological description follows standard anatomical nomenclature [54] and
descriptive protocols commonly applied in hippopotamid osteology [4,53,55]. Metric
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analysis was conducted according to measurement procedures outlined in [4,56]. Bone
surface modifications and fracture morphology were recorded following the protocols
of [57,58].

3. Results
3.1. Taphonomy of the Remain

A taphonomic analysis was conducted to document bone surface modifications and
fractures, aiming to reconstruct the specimen’s post-depositional history. Given that only a
single anatomical element was recovered and its discovery context and stratigraphy are un-
known, such analysis is essential for interpreting preservation and depositional conditions.

The bone is predominantly reddish dark brown with yellowish and orange patches.
Older fractures have a darker patina (dirty yellow to dark grey), whereas recent breaks
expose cortex and spongiosa in pale beige to dirty white. Discoloration is uneven, likely
reflecting multiple phases of burial or exposure to different environmental conditions.
Reddish staining suggests iron-rich sediments, and darker tones may indicate manganese
dioxide deposition. The specimen is relatively heavy, with the trabecular bone filled by
lithified calcareous deposits consistent with mineralisation, and small greyish carbonate
concretions occur on the surface and older breaks.

Surface modifications include fine linear scratches, likely caused by friction with
surrounding sediment, and irregular pits that appear recent, probably resulting from
handling during or after recovery. Weathering is minimal, with only minor superficial
exfoliation, possibly due to chemical alteration in a cave environment rather than open-air
exposure. Abrasion occurs mainly along edges and flaked areas, especially at the dorsal
margin (spina ischiadica), where faint transverse smoothing suggests limited contact with
fine sediment. There is no evidence of water transport.

The specimen also exhibits older transverse fractures with jagged edges, suggesting
post-depositional breakage from sediment pressure, trampling, or other processes. Pro-
nounced erosion along the acetabular margin exposes trabecular bone, obscuring original
surfaces and taphonomic traces, limiting the accuracy of measurements.

Overall, the taphonomic evidence indicates mineralisation, localized chemical staining,
and dry-bone fracturing. Other, more recent surface damage reflects the specimen’s curation
history rather than ancient depositional processes.

3.2. Morphological Description

The specimen is fragmentary and only partially preserved. It represents the right half
of the pelvis (os coxae dextrum), comprising the complete acetabulum and nearly entire
ischium (Figure 3).

The acetabulum is fully preserved. Its articular surface (facies lunata) appears to form a
complete circle, with no visible acetabular notch (incisura acetabuli). The acetabular fossa
(fossa acetabuli) is relatively deep and has a roughened bottom. The elevated acetabular
margin (margo acetabuli) is narrow and forms a continuous circular rim, although it is eroded
along most of its circumference except for the lateral portion. The ilium is not preserved,
aside from a very small portion of the body (corpus ossis ilii), where it contributes to the
acetabulum. The pubis is similarly absent.

The ischium is nearly complete. Its body (corpus ossis ischii), partly reconstructed, is
elongated and robust, terminating in a broad and sturdy ischiatic plate (tabula ischiadica).
The lesser sciatic notch (incisura ischiadica minor) forms an angle of about 135 degrees. On
the ventral surface of the flattened plate, a well-defined line marking the attachment of
posterior thigh muscles is visible, running roughly parallel to the sciatic notch. The ischial
tuberosity (tuber ischiadicum) is partially preserved and shows clear signs of damage. The
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medial portion of the ischium, including the symphyseal surface (facies symphysialis ossis
ischii) and the ischial ramus (ramus ossis ischii), is missing. As a result, the caudal and
medial margins of the obturator foramen (foramen obturatum) are not preserved.

Figure 3. Right half of the pelvis (os coxae dextrum) of Hippopotamus cf. amphibius from Grebci:
(a) ventral side, (b) dorsal side, (c) schematic skeletal illustration of the hippopotamus with the
marked bone (in red), after [59].

3.3. Metric Analysis

Given the state of preservation, only measurements of the acetabulum and the shaft of
the ischium could be obtained (Table 1).

The length of the acetabulum on the rim (LAR; after [4]) was measured as close as
possible to the presumed inner edge, despite erosion, and the breadth of the corpus ossis ischii
(medial-lateral; after [56]) was measured as accurately as possible, since this portion of the
bone had been largely reconstructed. Given these limitations, minor deviations from the
original bone dimensions cannot be excluded; however, the recorded values represent the
most accurate approximations attainable and provide critical data for taxonomic assessment.
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Table 1. Measurements of the hippopotamus os coxae from Grebci compared to Pleistocene hippopota-
muses in Europe, after [4] (p. 177, Table 23); B = breadth.

PMD 2370-1 GEO 263 H. antiquus H. amphibius

(mm) Range (mm) N Range (mm) N

LAR 88.7 99–113 6 69–88 3
B corpus ossis ischii 32.8 - - - -

3.4. Taxonomic Attribution

A comprehensive comparative assessment shows that all diagnostic features, most
notably the acetabular morphology, indicate that the specimen belongs to a hippopotamid.
Based on the morphological features described, it can be identified as an adult individual of
the genus Hippopotamus. The relatively slender corpus ossis ischii [53] and the comparatively
smaller values of the measured parameters (Table 1) are within the variability of Hippopota-
mus amphibius, and the specimen can cautiously be attributed to H. cf. amphibius (common
hippopotamus). The fragmentary nature of the material prevents the determination of the
individual’s sex.

4. Discussion
4.1. The Deposition of Hippopotamus Remains

The exact provenance of the hippopotamid specimen is unknown, but its state of
preservation offers some indications of a cave origin. The bone is heavily mineralised,
exhibits localised chemical staining, and bears small carbonate concretions—features con-
sistent with long-term burial in a humid, carbonate-rich subterranean environment and
difficult to reconcile with open-air weathering or fluvial transport. These characteristics
differ sharply from the unmineralized, lightly stained cave bear bones donated to the mu-
seum by the same collector, indicating different depositional histories. However, because
mineralisation alone cannot be used to infer the specimen’s age, its chronological relation-
ship to the cave bear material must remain unresolved. The assemblage was also clearly
selected by the original collector, and it remains unknown whether other hippopotamid
material was originally present.

The hippopotamid bone shows no cut marks, carnivore damage, or other traces of
biological agency, and thus most plausibly represents a naturally accumulated element
that entered the cave environment without human or predator involvement. Its fractures
and surface modifications are consistent with post-depositional processes rather than de-
liberate transport or accumulation. Given that neither the broader assemblage nor the
stratigraphic context is known, the circumstances of deposition cannot be reconstructed
beyond this general inference. Future geochemical analyses may help determine whether
the hippopotamid bone and the cave bear remains share a common depositional environ-
ment, although such work was beyond the scope of this study. Based on current evidence,
a cautious working hypothesis is that the specimen most likely originated from a cave
context, probably the locality recorded in the museum archive as Pećina nad Grebcima,
likely referring to Ðurkovica, though this cannot be confirmed. Regardless, this specimen
represents a notable addition to the regional fossil record.

4.2. The Palaeogeographical Significance

Hippopotamuses are physiologically dependent on water and spend the day in rivers,
lakes, swamps, or mud wallows that keep their sensitive skin moist. They do not feed on
aquatic vegetation. Instead, they leave the water at dusk to graze, typically travelling from
several hundred meters up to a few kilometres, and occasionally much farther during dry
seasons. Although primarily freshwater animals, they also inhabit estuaries and coastal
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lagoons and may enter shallow marine waters, moving by pushing off the bottom rather
than swimming. Despite these movements, they generally maintain stable territories along
water margins [60].

Considering the species’ ecology, the specimen prompts consideration of where this
hippopotamus once lived. Today, the nearest major watercourse is the Trebišnjica River,
about 8 km from the village of Grebci; two large artificial lakes in the area are irrelevant
in this context. Further west lies the Neretva, the region’s largest river, which formed
its extensive delta during the Late Quaternary [61]. Although Middle/Late Pleistocene
hydrology may have differed, the Neretva was likely the dominant water body in the
region, and the hippopotamus probably inhabited one of its tributaries.

In the Balkans, excluding Greece [22,23], no Pleistocene hippopotamid remains have
been recorded prior to this study. Confirmed findings of hippopotamid fossils from
neighbouring countries include localities in Slovenia [1,2,36] and Hungary [13]. In addition
to them, there are two questionable reports of hippopotamuses from Croatia. Malez [62,63]
repeatedly listed a hippopotamus from the Krapina MIS 5e assemblage, usually as “?
Hippopotamus sp.”, but only in general taxon lists and never in detailed palaeontological
discussions. By the late 1980s, he no longer mentioned it [49], suggesting he himself doubted
the identification, possibly mistaking a rhinoceros remain for a hippopotamus. A later
revision of the entire Krapina faunal assemblage confirmed no hippopotamus remains [48].
The second is a reference to a “hippopotamus skull” from the lacustrine deposits of Čepić
field in Istria, cited without a source [31], which is also considered a misidentification.
The Grebci specimen therefore stands as the only confirmed Pleistocene hippopotamus
in the region between Greece and Slovenia, and—identified as H. cf. amphibius—the sole
record of this taxon in southeastern Europe northwest of Greece (Figure 4). Its presence
in the hinterland of the eastern Adriatic is particularly significant, extending the known
Pleistocene range of the H. amphibius on the European mainland.

 

Figure 4. Map showing Pleistocene H. amphibius distribution in Europe (adapted from [7]): purple
dots—Middle Pleistocene, yellow dots—Middle/Late Pleistocene, red dots—Late Pleistocene, green
dots—Pleistocene.
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The timing and nature of hippopotamid dispersal into Europe remain subjects of
considerable debate [5,24,28]. The earliest confirmed records derive from Italy [6,64] and
Greece [65], dated to approximately 2.1–2.0 million years ago and are attributed to Hip-
popotamus antiquus. While some authors interpret these occurrences as evidence for a single
dispersal event, others advocate more complex scenarios involving multiple immigration
waves. The single-entry model proposes that H. antiquus was the sole hippopotamid species
present in Early Pleistocene Europe, descended from African ancestors [24–27].

In contrast, ref. [28] propose an alternative hypothesis involving up to three distinct
dispersal waves. The first, between 2.0 and 1.8 Ma, involved Hippopotamus kaisensis-like
forms that gave rise to H. antiquus. The second, shortly before 1.2 Ma, introduced H.
gorgops-like taxa from Africa via the Levant, giving rise to the debated species H. tiberinus,
which persisted across Europe until the Late Middle Pleistocene. The third wave involved
H. amphibius incognitus, which appeared during the Late Middle Pleistocene and survived
into the Late Pleistocene.

Our data are compatible with both models, but the lack of stratigraphic information
precludes any discussion of the timing of dispersal events. The main contribution of our
study is the confirmation of hippopotamid presence in this part of the Balkans, filling
a previously unrecognized geographic gap. This finding enhances knowledge of the
regional Pleistocene distribution of hippopotamids without implying any conclusions
about migration chronology.

5. Conclusions
The hippopotamid specimen from a cave near the village of Grebci represents the

first confirmed evidence of Hippopotamus in Bosnia and Herzegovina and, more broadly, in
southeastern Europe outside Greece. Despite the limitations imposed by its fragmentary
preservation and uncertain stratigraphic context, the find provides critical palaeogeograph-
ical insight by bridging a previously unrecognized gap in the distribution of Pleistocene
hippopotamids. Its attribution to Hippopotamus cf. amphibius is consistent with later phases
of hippopotamid dispersal into Europe, though its precise chronological position remains
unresolved. This occurrence is coherent with the hypothesis that the Balkan Peninsula
played a role as a migration corridor linking Africa with Europe. Future discoveries, com-
bined with detailed stratigraphic, geochronological, and morphological studies, will be
essential for reconstructing the timing, routes, and diversity of hippopotamid dispersal in
southeastern Europe. This specimen not only enriches our understanding of regional Pleis-
tocene faunal dynamics but also highlights the broader palaeogeographical significance of
the Balkans within the framework of hippopotamid expansion across Europe.
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