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19.1 INTRODUCTION

Kyparissia is a fossil vertebrate locality of Middle
Pleistocene age, situated at the NW margin of the
Megalopolis Basin (central Peloponnese, Greece),
within the homonymous lignite mine. The Meg-
alopolis area, an intramontane basin filled mainly
with Pleistocene fluvial and lacustrine sediments,
is well known since the dawn of the 20th cen-
tury for its palacontological wealth, particularly
regarding fossils of mammalian megaherbivores
(see Athanassiou, 2018; Athanassiou et al., 2018;
Konidaris et al., 2018; and references therein). The
development of extensive open-cast mines since
1970 provided access to long and deep stratigraph-
ic sections, facilitating the discovery of new sites.

The Kyparissia mine is the northernmost in the ba-
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sin and was in full operation until 2006. The mine
area is filled with lacustrine deposits, dominated by
thick lignite layers, which are covered unconform-
ably by fluvial and alluvial fan sediments.

The first fossils in the area of the mine came to
light in October 2004, when a large part of a sec-
tion collapsed, exposing elements of an elephant
skeleton among the rubble. Subsequent fieldwork
during the following years resulted in the discov-
ery of five sites (KYP1-KYP4, KYPT), mainly
along the western margin of the mine (Athanas-
siou, 2018: Fig. 1). According to our current un-
derstanding of the locality’s stratigraphy, the finds
come from two main fossiliferous levels with an
altitude difference of about 15 m, which are not
expected to differ significantly, at least concerning

the large mammal association. The fauna was pub-
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lished by Athanassiou (2018) and Athanassiou et
al. (2018), who described the following taxa (col-
lectively from all KYP sites): turtles (Emys orbicu-
laris, Testudo marginata), birds (Anas crecca, Anas
platyrhynchos, Cygnus olor, Mareca strepera, Spatula
clypeata, Spatula querquedula, Fulica atra, Anhinga
sp.), a rodent (Castor fiber), carnivorans (Canis sp.,
Hyaenidae indet., Felis sp., Panthera sp.), a probos-
cidean (Palaeoloxodon antiquus), perissodactyles
(Stephanorbinus sp., Equus sp.) and artiodactyles
(Sus scrofa, Hippopotamus antiquus, Praemegaceros
verticornis, Cervus elaphus, Dama sp., ‘Cervus’ pelo-
ponnesiacus, Cervidae indet., and Bison sp.).

This diverse fauna indicated the great potential
of the locality. Thus, a new 3-year field research
program was initiated at Kyparissia in 2019, as part
of the Megalopolis Palacoenvironmental Project
(MegaPal), in order to further investigate its palae-
ontological content, stratigraphy, and possible hu-
man presence (Karkanas et al., this volume). The
new research focused mainly on the KYP4 site, an
area with dense fossil content, discovered in 2007.
A significant new discovery is the recovery of sev-
eral lithic artifacts at KYP4 in direct stratigraphic
and spatial association with fossils. Moreover, a
new site, named Kyparissia-5 (KYP5), was discov-
ered in 2021, ~200 m NNE of KYP4. In gener-
al, finds from other locations within the mine are
scarce. Both sites, KYP4 and KYP5, are situated
very close to a basement outcrop (limestones of the
Pindos geotectonic zone) and correspond to a dep-
ositional environment very close to the lake shore.
They both belong to the lower fossiliferous level
of the locality. At KYP4 two main areas of interest
were designated, Area A (corresponding to the fos-
siliferous findspot in Athanassiou, 2018) and Area
B, to the east of Area A, which represents one ex-
posed section profile along the current lake shore;
in addition, a third findspot in between these areas
yielded few fossils and was designated as Area C.

The main vertebrate-bearing layers generally con-

sist of dark grey sandy muds, rich in organic re-
mains, mud clasts and mollusc shells.

Below, we present a brief preliminary descrip-
tion of the most important new large mammal
finds and an update on the locality’s faunal content.
The studied specimens were numbered sequential-
ly for the entire locality, but each number is pre-
ceded by the abbreviation of the corresponding
site. The specimen numbers of unstratified finds
are preceded by the locality abbreviation (KYP).
The tooth positions are indicated as: P/p, upper/
lower premolar; M/m, upper/lower molar. All
measurements are in mm. The use of parentheses
denotes an inaccurate or estimated measurement.
Measurement abbreviations: L, length; W, width
(p, proximal; d, distal; a, articular); H, height. All
fossils presented herein are stored in the collections
of the Ephorate of Palacoanthropology—Speleology
(Hellenic Ministry of Culture, Athens, Greece).

19.2 SYSTEMATICS

19.2.1. RODENTIA

A large-sized rodent of castorid morphology is
present in KYP4, represented in the recently col-
lected material by a left hemimandible (Fig. 1a).
The specimen preserves the complete cheek tooth
row (p4-m3), as well as the incisor, which extends
through the entire ventral part of the mandible (>
90 mm, along its labial side), but is broken supral-
veolarly. The incisor is triangular in cross section
and has a smooth and flat enamel band on its labi-
al side, excluding an attribution to Trogontherium
cuvieri and pointing to the extant Eurasian species
Castor fiber (Fostowicz-Frelik, 2008). The cheek
teeth are very hypsodont with very deep striids, in
accordance with the morphology of Castor fiber.
This is the first occurrence of this species in KYP4.
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19.2.2. CARNIVORA face find). The former preserves the left rostral part

of the skull with P4-M2 (KYP4-1160; Fig. 1b).
This order is represented in the new KYP collec-  Dimensionally, the teeth are small (P4: 12.2x5.7,
tion by a partial skull of a fox (Vulpes sp.) from  MI: 9.0x10.3, M2: 5.7x7.3 mm), being compa-
KYP4, and a partial ursid mandible (Ursus sp.; sur-  rable to those of Viulpes alopecoides and the small-

Figure 1: Rodentia, Carnivora, Perissodactyla and Artiodactyla from Kyparissia: a, Castor fiber, left mandible (KYP4-1163) in
dorsal (al) and lingual (a2) view; b, Vulpes sp. (KYP4-1160), partial skull in left lateral (b1) and ventral (b2) view; ¢, Ursus sp.
(KYP-1161), partial mandible in dorsal (c1) and lingual (c2) view; d, Hippopotamus antiquus (KYP4-1004), left maxilla in ventral
(occlusal) view; e, Hippopotamus antiquus (KYP4-1006), partial right mandible in occlusal (e1) and right lateral (e2) view; f, Equus
sp. (KYP4-1151), m1/2 in occlusal view; g, Stephanorhinus sp. (KYP4-1197), left P3/4 in occlusal view; h, Stephanorhinus sp.
(KYP4-1195), left astragalus in dorsal view. Graphical scale equals 5 cm (a—c, f-=h) and 10 cm (d, e).
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est individuals of Vulpes vulpes (Bartolini Lucenti
and Madurell-Malapeira, 2020: Fig. 9). The ursid
mandible (KYP-1161; Fig. 1c) preserves only the
first molar, whose dimensions (L = 26.7 mm, W =
11.9 mm) indicate a large individual, comparable
to Ursus deningeri or a very large Ursus arctos (Rossi
and Santi, 2011: Fig. 12). Both Vulpes and Ursus
are new to Kyparissia, while Ursus is a new element

for the entire Megalopolis Basin.

19.2.3. PERISSODACTYLA

Rhinoceroses and horses are rare faunal elements
in the Megalopolis Basin. Rhinoceros finds from
this region have been historically referred to mul-
tiple species, but they are currently considered as
Stephanorhinus sp. (Giaourtsakis, 2022 and refer-
ences therein). New finds from Kyparissia include
two cheek teeth, cervical vertebrae, and some other
postcranial bones. The teeth (KYP4-1196, KYP4-
1197; Fig. 1g) are almost totally worn and may
belong to the same individual, as they were also
found in spatial proximity. Their proportions indi-
cate that they are probably premolars (P3/4). The
postcranial elements (carpals, tarsals, metapodials)
indicate a rather small-sized species, such as Steph-
anorbinus hemitoechus (see Guérin, 1980), but they
do not provide any diagnostic character for a spe-
cies-level determination. The horses (Eguus sp.)
are represented by just one isolated lower tooth
(KYP4-1151), a little-worn right molar (m1 or
m?2; Fig. 1f) (L=28.0, W=(14), H=66 mm). Both
perissodactyl taxa are new for KYP4.

19.2.4. HIPPOPOTAMIDAE

Hippopotamus antiquus is a frequent taxon in Ky-
parissia (Athanassiou et al., 2018). The recent-
ly collected material includes a fragmentary skull
preserving parts of the maxillae and the occipital
region, as well as the left P4-M3 row (KYP4-1004;
Fig. 1d), a right partial mandible with the complete
molar row (surface find, KYP4-1006; Fig. le), iso-
lated teeth, and several postcranial elements of the
axial and appendicular skeleton. All three areas of
KYP4 have yielded hippopotamus finds. Those
from Area B (nine vertebrae, more than eleven ribs,
scapular fragments, a partial humerus, a cuneiform)
probably belong to a single individual.

The preserved dental row of the skull KYP4-
1004 has a molar-series length of 168 mm. The
M1 is almost worn out, the P4 and M2 exhibit
medium wear, while the M3 is almost unworn and
not fully erupted. A separately found, large-sized
upper canine (surface find at KYP4B; maximal di-
ameter: 59.5 mm) has the characteristic pisiform
cross section. A fragmentary lower canine is sim-
ilarly robust (maximal diameter: 68.0 mm). The
mandible KYP4-1006 belongs to a young adult
individual with a moderately worn m1, a slightly
worn m2, and an unworn and still-erupting m3.

A right third metacarpal (KYP4-1007)
(L=168.7 mm, Wpa=67.0 mm, Wda=60.6 mm)
compares with the largest specimens of Hippopor-
amus antiquus given by Kahlke (1997) and Mazza
(1995). On the contrary, a right second metatarsal
(KYP4-1008) is small, similar to the smallest spec-
imens of the same species.

Figure 2: Cervidae from Kyparissia: a, Praemegaceros verticornis (KYP4-1050), right metacarpal lll-1V in dorsal view; b, Prae-
megaceros verticornis (KYP4-1048), right metatarsal lll-IV in dorsal view; ¢, Dama sp. (KYP-1090), right metacarpal IlI-IV in dorsal
view; d, Dama sp. (KYP4-1093), right metatarsal Ill-IV in dorsal view; e, Praemegaceros verticornis (KYP4-1067), skull in dorsal
(el) and ventral (e2) view; f, Cervus elaphus (KYP5-1194), right antler in lateral view; g, Praemegaceros verticornis (KYP4-1069),
left mandible with p2—m3 in lateral view; h, cervid metapodial scatter diagrams comparing Dama sp. (blue dots) and Praemegace-
ros verticornis (green dots) from KYP4 to recent Dama dama (orange open dots), Dama clactoniana (yellow open dots), Cervus
elaphus from Mosbach (black open dots), Praemegaceros verticornis from Voigtstedt (green open dot) and Bilshausen (green
open triangle). Green lines represent the ranges of female and male Dama dama geiselana, respectively; black lines the range of
recent Cervus elaphus from Italy. The Mt llI-1V plot includes two Praemegaceros specimens (KYP4-301 and KYP4-302) published
by Athanassiou (2018). Comparative data from Kahlke (1965), Leonardi and Petronio (1976), Pfeiffer (1998, 2002), Di Stefano
et al. (2015) and Stefaniak (2015). Graphical scale equals 10 cm (a—d) and 20 cm (e-g).
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19.2.5. CERVIDAE

Three size-groups of Cervidae have been identified
in the new material, dimensionally corresponding
to fallow deer, red deer, and giant deer. Both crani-
al and postcranial specimens are available. Fallow
deer-sized material (Dama sp.) comprises isolated
teeth and postcranial elements, most notably six
complete metapodials (Fig. 2¢, d). These belong to
a fairly large fallow deer, similar in size to the Mid-
dle Pleistocene Dama clactoniana and the Eemi-
an D. dama geiselana (Fig. 2h), but smaller than
Dama roberti (see Breda, 2015).

The red deer, Cervus elaphus, is best represent-
ed in KYP5, where a partially preserved, unshed
right antler has been collected. This specimen
(KYP5-1194; Fig. 2f) is large-sized, and preserves
part of the pedicel, the burr, the proximal part of
the beam (up to a height of 45 cm, following its
caudal face), as well as the two first tines. No new
dental or postcranial specimens from KYP4 can be
securely referred to this species.

On the contrary, the giant deer Praemegaceros
verticornis is well represented at KYP4 by a skull
(KYP4-1067; Fig. 2e), two left hemimandibles
(KYP4-1068 and KYP4-1069; Fig. 2g) and sev-
eral postcranial bones (Fig. 2a, b). The skull is
very fragmentary because it has suffered a severe,
probably syndepositional, dorsoventral compres-
sion. It lacks antlers, so it belongs to a female indi-
vidual. Both dental rows are preserved. Their size
(LPM=134 mm, LP=57-61 mm, LM=81 mm)
is very similar to KYP4-633 (Athanassiou, 2018:
Table 5) and the sample from Voigtstedt, Germa-
ny (Kahlke, 1965), but smaller than KYP2-345
(Athanassiou, 2018: Table 5), West Runton, Great
Britain (Azzaroli, 1953: p. 61) and Stflenborn,
Germany (Kahlke, 1969: p. 573).

The mandibles are not particularly pachyg-
nathic. The lower dentition features a semimolar-
ized p4 and a non-molarized p3. Dimensionally,

the lower dentitions are slightly (-5%) larger than

their conspecifics from Mosbach and Siiffenborn,
Germany (Kahlke, 1960, 1969) and very simi-
lar to those from Voigtstedt (Kahlke, 1965). The
postcranial elements are robust and very similar
dimensionally to those from Voigtstedt, as well. A

metrical comparison of the metapodials is given in

Fig. 2h.

19.2.6. SCARCELY REPRESENTED TAXA

A distal part of a left femur collected at KYP3, as
well as a left metatarsal IV (surface find south of
KYP1) belong to an elephantid, and are consis-
tent with an attribution to Palaeoloxodon antiquus,
a species previously documented in the locality
(Athanassiou, 2018). A suid upper canine (surface
find at KYP4A) is referred to a male Sus scrofa.
In addition, a primate upper molar, collected at
KYP4 (KYP4-1075) and referred to Macaca syl-
vanus, is described in a separate report (Konidaris
et al., this volume) and is a new faunal element for

Kyparissia.

19.3 BIOCHRONOLOGY-
PALAEOECOLOGY

Most of the taxa represented in the Kyparissia fau-
na have rather wide biostratigraphic ranges. Most
characteristic is the cervid Praemegaceros verticor-
nis, which appeared at about 0.8 Ma and became
extinct at 0.4 Ma (Croitor, 2006). The absence
of this taxon from Marathousa 1, dated to 0.42—
0.48 Ma (Konidaris et al., 2018; Tourloukis et al.,
2018), if not accidental, may indicate an earlier
local extinction and an earlier date for Kyparissia.
The study of micromammals is more informative
in terms of biochronology, since van Kolfschoten
et al. (this volume) document the presence of Mi-
momys spp. and Microtus (Microtus) in KYP4, thus
constraining its age to 0.6-0.8 Ma.
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Palacoecologically, the recently collected mate-
rial corroborates our understanding of the Middle
Pleistocene environment of Kyparissia as a vegeta-
tion-rich lacustrine habitat, surrounded by mixed
deciduous forests and woodlands, which, as a per-
manent body of water, attracted animals from the
wider area (Athanassiou, 2018; Athanassiou et al.,
2018). Concerning the new reported faunal ele-
ments from Kyparissia, the presence of the beaver,
which uses trunks and branches to build dams,
further supports the existence of extended forested
lake shores, while Macaca (see Konidaris et al., this
volume), Vulpes and Ursus are also taxa that thrive
in forested environments. The scarce presence of
the horse, and to a lesser degree of the rhinocer-

os, is the only indication of more open stretches of

land, though possibly at a certain distance from the
lake area. Further palacoenvironmental indications
for KYP4 are provided in Boni et al. (this volume)
and Papadopoulou et al. (this volume).

19.4 CONCLUSIONS

Renewed research at Kyparissia, carried out during
the years 2019-2021 has added new material, new
taxa and an additional site to the already published
ones. The fossils collected from KYP4 corrobo-
rate the abundance of Hippopotamus (including
a partial skeleton) and cervids in the fauna, par-
ticularly those of the genus Praemegaceros. A close

stratigraphic association of the fossils with lithic

i N m < Ln -
ORDER FAMILY TAXON S | &S]S
¥ ¥ ¥ X X ¥ X
Rodentia Castoridae Castor fiber [ J (
Primates Cercopithecidae Macaca sylvanus [ ]
Ursidae Ursus sp. [ J
) Canis sp. [ ]
Canidae
] Vulpes sp. ()
Carnivora - - -
Hyaenidae Hyaenidae indet. [ [
) Panthera sp. [
Felidae -
Felis sp. [
Proboscidea Elephantidae Palaeoloxodon antiquus o [ o [
) Rhinocerotidae Stephanorhinus sp. [ J (]
Perissodactyla -
Equidae Equus sp. [ [ [
Suidae Sus scrofa o o [
Hippopotamidae Hippopotamus antiquus [ ] [ ] [ ] [ ] [
Praemegaceros verticornis | @ [ [ [ [
. Cervus elaphus ] ([ ] (] L J L J
Artiodactyla )
Cervidae Dama sp. ( [ J ([ J [
‘Cervus’ peloponnesiacus [ ? ? ?
Cervidae indet. [ ? ? ? ([
Bovidae Bison sp. (] [ J [

Table 1: Comprehensive list of large fossil mammals from Kyparissia, indicating the faunal content of each site (KYP1-KYPS,
KYPT), as well as unstratified material (KYP). Combined data from Athanassiou (2018), Athanassiou et al. (2018) and the
present study. Documented presence is indicated by '®’, possible presence by 7.
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artefacts was also documented for the first time,
underlining the archaeological significance of the
site (Karkanas et al., this volume). Several taxa are
recorded for the first time at KYP4: Castor fiber,
Stephanorhinus sp., Equus sp., Sus scrofa, Vulpes
sp. and Macaca sylvanus. Ursus sp., found south
of KYP4, was so far unknown from any locality
within the Megalopolis Basin. Finally, a new site,
KYP5, was discovered. The new faunal list of Ky-
parissia (Table 1) is compatible with the previously
proposed early Middle Pleistocene age of the local-
ity (Athanassiou, 2018).

ACKNOWLEDGMENTS

Field survey in the Megalopolis Basin was con-
ducted in the framework of the Megalopolis Paleo-
environmental Project (MegaPal) under a permit
granted to the Ephorate of Palacoanthropology—
Speleology, Hellenic Ministry of Culture, and the
American School of Classical Studies at Athens.
Fieldwork was supported by the ERC Consolidator
Grant ERC-CoG-724703 (“CROSSROADS”),
awarded to K.H. G.EK,, V.T. and K.H. are also
supported by the Deutsche Forschungsgemein-
schaft (DFG Project no. 463225251, “MEGA-
LOPOLIS”). K.H. is also supported by the ERC
Advanced Grant ERC-AdG-101019659 (“FIRST-
STEPS”). We thank all team members who have
participated in the fieldwork, as well as the review-
ers D. Kostopoulos and G. Iliopoulos, for their

comments and suggestions.

REFERENCES

ATHANASSIOU, A., 2018. Pleistocene vertebrates
from the Kyparissia lignite mine, Megalopolis
Basin, S. Greece: Rodentia, Carnivora, Probos-
cidea, Perissodactyla, Ruminantia. Quaternary
International, 497, pp. 198-221.

ATHANASSIOU, A., Michailidis, D., Vlachos, E.,
Tourloukis, V., Thompson, N. and Harva-
ti, K., 2018. Pleistocene vertebrates from the
Kyparissia lignite mine, Megalopolis Basin, S.
Greece: Testudines, Aves, Suiformes. Quater-
nary International, 497, pp. 178-197.

Azzaroll, A., 1953. The deer of the Weybourn
Crag and Forest Bed of Norfolk. Bulletin of
the British Museum (Natural History), 2(1),
pp. 1-96.

BARTOLINI LUCENTI, S., Madurell-Malapeira, J.,
2020. Unravelling the fossil record of foxes:
An updated review on the Plio-Pleistocene
Viulpes spp. from Europe. Quaternary Science
Reviews, 236, 106296.

BoNl, G., Syrides, G., Konidaris, G.E., Athanas-
siou, A., Tourloukis, V., Koukousioura, O.,
Panagopoulou, E., Karkanas, P. and Harvati,
K., this volume. Preliminary results on the
taxonomy and paleoenvironmental analysis of
the mollusc fauna from Marathousa 1, Mara-
thousa 2 and Kyparissia 4 (Middle Pleistocene,
Megalopolis Basin, Greece).

BREDA, M., 2015. The early Middle Pleistocene
fallow deer Dama roberti: new insight on spe-
cies morphology from a complete postcranial
skeleton from Valdemino (northwestern Italy).
Geological Journal, 50(3), pp. 257-270.

D1 STEFANO, G., Pandolfi, L., Petronio, C. and
Salari, L., 2015. The morphometry and the
occurrence of Cervus elaphus (Mammalia, Cer-
vidae) from the Late Pleistocene of the Italian
Peninsula. Rivista Italiana di Paleontologia e
Stratigrafia, 121(1), pp. 103-120.

Fostowicz-FRELIK, t., 2008. First record of 7ro-
gontherium cuvieri (Mammalia, Rodentia)
from the middle Pleistocene of Poland and re-
view of the species. Geodiversitas, 30(4), pp.
765-778.

GIAOURTSAKIS, I.X., 2022. The fossil record of
rhinocerotids (Mammalia: Perissodactyla: Rhi-

nocerotidae) in Greece, in: Vlachos, E. (Ed.),



THE MIDDLE PLEISTOCENE LARGE MAMMAL FAUNA FROM KYPARISSIA 195

Fossil Vertebrates of Greece, vol. 2: Laurasiat-
herians, Artiodactyles, Perissodactyles, Carniv-
orans, and Island Endemics. Springer, Cham,
pp- 409-500.

GUERIN, C., 1980. Les rhinocéros (Mammalia,
Perissodactyla) du Mioceéne terminal au Pléis-
tocéne supérieur en Europe occidentale: com-
paraison avec les especes actuelles. Documents
des Laboratoires de Géologie Lyon, 79(1-3),
pp- 1-1185.

KaHLKE, H.D., 1960. Die Cervidenreste aus
den Altpleistozinen Sanden von Mosbach
(Biebrich-Wiesbaden).  Abhandlungen  der
Deutschen Akademie der Wissenschaften zu
Berlin, 1959(7), pp. 1-75.

KAHLKE, H.D., 1965. Die Cerviden-Reste aus den
Tonen von Voigtstedt in Thiiringen. Paldontol-
ogische Abhandlungen, 2(2/3), pp. 379-426.

KAHLKE, H.D., 1969. Die Cerviden-Reste aus den
Kiesen von SiifSenborn bei Weimar. Paliontol-
ogische Abhandlungen, 3(3/4), pp. 547-610.

KAHLKE, R.D., 1997. Die Hippopotamus-Reste aus
dem Unterpleistozin von Untermafifeld, in:
Kahlke, R.D. (Ed.), Das Pleistozin von Un-
termaf3feld bei Meiningen (Thiiringen), Teil 1.
Habelt, Mainz, pp. 277-374.

KARKANAS, P., Tourloukis, V., Thompson, N., Gi-
usti, D., Tsartsidou, G., Athanassiou, A., Koni-
daris, Roditi, E., Panagopoulou, E., Karkanas,
P. and Harvati, K., this volume. The Megalop-
olis Paleoenvironmental Project (MegaPal).

KoNIDARIS, G.E., Athanassiou, A., Panagopoulou,
E., Karkanas, P and Harvati, K., this volume.
Fossil macaques (Cercopithecidae, Primates)
from the Middle Pleistocene of the Megalop-
olis Basin (Greece) with description of a new
specimen from Kyparissia 4.

KoNiDARIS, G.E., Athanassiou, A., Tourloukis,
V., Thompson, N., Giusti, D., Panagopou-
lou, E. and Harvati, K., 2018. The skeleton
of a straight-tusked elephant (Palaeoloxodon
antiquus) and other large mammals from the

Middle Pleistocene butchering locality Mara-
thousa 1 (Megalopolis Basin, Greece): prelim-
inary results. Quaternary International, 497,
pp. 65-84.

LEONARDI, G., Petronio, C., 1976. The fallow deer
of European Pleistocene. Geologica Romana,
15, pp. 1-67.

Mazza, P., 1995. New evidence on the Pleistocene
hippopotamuses of Western Europe. Geologi-
ca Romana, 31, pp. 61-241.

PapabpopouLou, P., Tsoni, M., Konidaris, G.E.,
Tourloukis, V., Panagopoulou, E., Karkanas,
P, Harvati, K. and Iliopoulos, G., this volume.
Ostracod contribution to the palacoenviron-
mental study of Kyparissia-4 (Megalopolis Ba-
sin, Greece).

PrEIFFER, T., 1998. Die fossilen Damhirsche von
Neumark-Nord (Sachsen-Anhalt) — D. dama
geiselana n. ssp. Eiszeitalter und Gegenwart,
48, pp. 72-86.

PFEIFFER, T., 2002. The first complete skeleton
of Megaloceros verticornis (Dawkins, 1868),
Cervidae, Mammalia, from Bilshausen (Low-
er Saxony, Germany): description and phylo-
genetic implications. Mitteilungen aus dem
Museum fiir Naturkunde in Berlin, Geowis-
senschaftliche Reihe, 5, pp. 289-308.

Rossi, M., Santi, G., 2011. Ursus deningeri—spelae-
us group from Cere Cave (Veneto, North Italy)
in the new evolutionary frame of the cave bear.
Part one: skulls and mandibles. Annalen des
Naturhistorischen Museums in Wien, 113A,
pp- 567-590.

STEFANIAK, K., 2015. Neogene and Quaternary
Cervidae from Poland. Institute of Systematics
and Evolution of Animals of the Polish Acade-
my of Sciences, Krakéw.

TouRrLOUKIS, V., Muttoni, G., Karkanas, P, Mo-
nesi, E., Scardia, G., Panagopoulou, E. and
Harvati, K., 2018. Magnetostratigraphic and
chronostratigraphic constraints on the Mara-
thousa 1 Lower Palaeolithic site and the Mid-



196

ATHANASSIOS ATHANASSIOU ET AL.

dle Pleistocene deposits of the Megalopolis
Basin, Greece. Quaternary International, 497,
pp. 154-169.

VAN KOLFSCHOTEN, T., Konidaris, G.E., Doukas,
C., Athanassiou, A., Tourloukis, V., Panagopo-

ulou, E., Karkanas, P. and Harvati, K., this vol-
ume. Voles (Rodentia, Mammalia) as a proxy

to date the site Kyparissia 4 (Megalopolis Ba-
sin, Greece).



