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ABSTRACT
The present article is dealing with some rhinocerotid teeth from the Middle
Miocene mammal locality Chryssavgi (CHR), which is situated in the Mygdonia
Basin (Macedonia, Greece). The material was incorrectly described earlier as
Diceros pachygnathus (Psarianos, 1958) or Dicerorhinus orientalis (Dimopoulos,
1972) and considered as Late Miocene to Early Pliocene in age. The morpho-
logical characters of the CHR rhinocerotid and its comparison with the Eura-
sian ones indicate that it belongs to Brachypotherium brachypus (Lartet, 1851).
The correlation of the studied material to the local stratigraphy, as well as to
the micromammalian fauna, found in CHR, suggests a Late Astaracian age,
MN 7+8. The presence of the taxon in CHR corresponds to first occurrence of
Brachypotherium Roger, 1904 in Greece from where was previously unknown.
The geographic and biostratigraphic occurrence of B. brachypus in the Eastern
Mﬁﬁﬁﬁggﬁ Mediterranean region is also discussed. The species is quite common in Tur-
Greece,  key but rare in the Balkans, known from the localities of Ahmatovo, Bulgaria
Bmf/%’]’””’_f”i?m’ and Chryssavgi, Greece. It mainly occurs in the Late Orleanian to Astaracian
SEPUOn  of Eastern Mediterranean but there is an evidence for its Turolian presence in

biostratigraphy,
biogeography. ~ Ahmatovo, Bulgaria.
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RESUME

Premier signalement pour Brachypotherium Roger, 1904 (Rhinocerotidae, Mam-
malia) du Miocéne moyen de Gréce.

Quelques dents des rhinocérotidés de la localité & mammiferes du Miocene
moyen de Chryssavgi (CHR; bassin de Mygdonia, Macédoine, Grece) sont
étudiés. Le matériel a été décrit précédemment, de maniére erronnée, comme
Diceros pachygnathus (Psarianos, 1958) ou Dicerorhinus orientalis (Dimopoulos,
1972), daté a la fin du Mioceéne ou au début du Pliocene. Les caractéres morpho-
logiques et biométriques des dents de CHR et la comparaison avec des rhinocéros
du Néogene d’Eurasie suggerent leur appartenance a 'espéce Brachypotherium
brachypus (Lartet, 1851). La mise en place du matériel dans I'échelle stratigra-
phique locale ainsi que sa corrélation avec la faune & micromammiferes de CHR
indiquent une age d’Astaracien supérieur, MN7+8. La présence de ce taxon en
CHR correspond a la premiére occurrence de Brachypotherium Roger, 1904 en
Greéce, d’otr il était auparavant inconnu. Les enregistrements géographique et
biostratigraphique de B. brachypus en Méditerranée orientale sont également
discutés. Lespece est assez commune dans I'Orléanien supérieur-Astaracien de
Turquie, mais rare dans les Balkans ; elle est connue, a I'exception de CHR, de
lalocalité d’Ahmatovo en Bulgarie, mais y est cependant restreinte au Turolien.

INTRODUCTION

Middle Miocene mammal localities are generally
rare in the Eastern Mediterranean, especially in the
Balkan Peninsula and their faunas are poor; there
are more in Turkey and some of them include a rich
fauna (Pasalar, Candir, Inénu). Thus, our knowledge
about the Middle Miocene mammal faunas of the
Eastern Mediterranean is limited. On the contrary,
the contemporaneous mammal faunas of Western and
Central Europe are well known and rich. Therefore,
any new information for the Middle Miocene mam-
mal faunas of Eastern Mediterranean is important
and increases our knowledge.

The Middle Miocene mammal localities of Greece
are scanty, known mainly from the islands of Creta
and Chios, as well as from Macedonia. The Middle
Miocene mammal localities of Chios are situated near
the village of Thymiana. Three different fossiliferous
horizons have been recognized; two of them Thymi-
ana-A, C include small mammals and the third one
Thymiana-B has yielded large mammals. The biochro-
nological data suggest a Late Orleanian (MN 5) age,
while the magnetostratigraphy provides an estimated
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age of ¢. 15.5 Ma (Koufos 2013 and ref. cited). In the
overview of the Rhinocerotidae Gray, 1821, Heissig
(1989) referred some unpublished Dicerotini dental
remains in Tobien’s collection from Chios. The sole
known locality of Crete Island, named Melambes,
yielded few macromammals of doubtful age, compris-
ing between the Middle Orleanian, MN 5 to the Early
Vallesian, MN 9 (Koufos 2013 and ref. cited). The
Cretan locality of Plakia or Plakias previously referred
to the Late Astaracian, MN 7+8 (Koufos 2006) is now
considered as Early Vallesian, MN 9 after a new col-
lection and study of its micromammalian fauna (de
Bruijn ez al. 2012). The locality of Antonios is situated
in Chalkidiki Peninsula (Macedonia, Greece) and has
provided micro- and macro- mammals, indicating a
Middle Orleanian age, MN 4/5 (Koufos 2008 and
ref. cited). The second Middle Miocene locality from
Macedonia is Chryssavgi (CHR), which provided a
micromammalian fauna and few macromammals. In
the present article some rhinocerotid dental remains
from CHR are studied, providing information for
the presence of brachypotheres in Greece, while their
geographic and stratigraphic distribution in the East-
ern Mediterranean is discussed.
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Fic. 1. — A, Geographic map of the area, indicating Mygdonia Basin and the fossiliferous site Chryssavgi (CHR), Macedonia, Greece; the
map is taken from www.shaded-relief.com; B, geological map the Neogene-Quaternary lithostratigraphic units of the Mygdonia Basin (from
Koufos et al. [1995]); C, synoptic stratigraphic coluMN of the Chryssavgi Formation (from Koufos et al. [1995]).
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MATERIAL AND METHODS

The studied rhinocerotid teeth are housed in the
Laboratory of Geology and Palacontology, Uni-
versity of Thessaloniki (LGPUT) since the 1950s.
According to our elder colleague Prof. L. Sotiriadis,
the material was found in a clay pit, situated near
the village Palea Chryssavgi, which is abandoned a
long-time ago. In 1980 GDK started an investiga-
tion in the Mygdonia Basin (Fig. 1) in order to find
fossils and to study the stratigraphy of the Neogene/
Quaternary deposits. During this investigation the
old clay-pit of Palea Chryssavgi was re-discovered
and named Chryssavgi (CHR); it was partially filled
up by debris but a large part of it was still open
(Fig. 2A). Except of some identifiable bone frag-
ments of large mammals (Fig. 2B-D), our efforts
to find more were unsuccessful. However, washing
sediments from the level with the large mammals
we found micromammals, which were studied by
Koliadimou (1996). The correlation of the studied
rhinocerotid remains with this level is doubtful but
there are some data, supporting this:

— the absence of other clay-pit in the area;

— the presence of small and large mammals in the
same fossiliferous level (Fig. 2A);

— the similarity (lithology, colour) of the sediment’s
remains on the studied fossils with the fossiliferous
bed;

— the similar fossilization and color of the studied
fossils with those found in CHR;

— the thickness of the marly len, which does not
exceed 10 m.

Based on these observations it is quite possible
that the rhinocerotid teeth originate from the found
fossiliferous level in the clay-pit.

The mandibular fragment CHR-502 was initially
described as Diceros pachygnathus (Psarianos, 1958)
by Psarianos (1958). Whether all the material was
found together or not is unknown. The similar
color, fossilization, attrition and size of the upper
and lower teeth enforce the first possibility; for an
unknown reason Psarianos (1958) did not include
the upper teeth in his study. Fifteen years later the
whole sample of the CHR rhinocerotid (mandibular
fragment, three upper teeth and two rib-fragments)
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was described as Dicerorhinus orientalis (Dimopou-
los, 1972) by Dimopoulos (1972).

During our study we found all the CHR material
in the LGPUT collections except P4 (Dimopoulos
1972: taf. 1) and we realized that both older deter-
minations are not correct. In the present article the
CHR rhinocerotid is revised and tentatively placed
in the new stratigraphic and biochronologic frame
of the Mygdonia Basin. The material is measured
with a digital caliper and all measurements are
in mm. The used dental nomenclature is according
to Peter (2002).

ABBREVIATIONS

L length;

Bane breadth of the anterior lobe;
Biost breadth of the posterior lobe.

STRATIGRAPHY AND LOCALITY

The CHR locality is situated in the Mygdonia Basin
into a clay pit, near the village of Palea Chryssavgi
about 30 km northeast of Thessaloniki (Fig. 1). The
Mygdonia Basin is an East-West trending tectonic
depression, situated in Central Macedonia, Greece
(Fig. 1). The Neogene and Quaternary sediments,
filling up the basin, are divided in two groups Pre-
mygdonian and Mygdonian. The Premygdonian
Group includes the Neogene and Early Pleistocene
deposits and it is divided in three lithostratigraphic
units (Koufos ez al. 1995).

CHRYSSAVGI FORMATION

It is the older formation of the basin with a lim-
ited exposure in the northeastern part of the basin
(Fig. 1B), where it directly overlies the basement.
It mainly consists of alternated grey-white loose
conglomerates and sands with silty-clayey lenses or
lenticular intercalations; its thickness is estimated
to 40-50 m. The lower part of the Chryssavgi
Formation is dominated by coarse conglomerates
with a diameter reaching 40 cm or more; however,
a size decrease of the pebbles is observed from the
bottom to the top of the formation. In the upper
part of the formation the presence of silty-clayey
and silty-sandy lenses or lenticular intercalations is
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FiG. 2. — A, Locality Chryssavgi (CHR), indicating the position where small (a) and large (b) mammals were found; B, C, undetermined
tibia found in the position b, in situ (B) and after preparation (C); D, undetermined vertebra found in the position b. Scale bar: 10 cm.
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more frequent. A synoptic stratigraphic column of
the Chryssavgi Formation is given in Figure 1C.

GERAKAROU FORMATION

It is extended in the whole area of the Mygdonia
Basin (Fig. 1B) and consists of red-brown sands,
gravels, sandy-silts and clays, having a thickness of
more than 100 m. The study of a large mammal
fauna found in the upper part of the formation
suggests an earliest Pleistocene age (according to
the new division of Quaternary).

PLATANOCHORI FORMATION

Its outcrops are small and restricted to the south-
eastern part of the Mygdonia Basin (Fig. 1B). It
mainly consists of sands, sandstones, conglomer-
ates, silty-sands, silts, clays, marls, marly limestones
with a thickness varying from 10-20 m. It is dated
to the upper part of the Early Pleistocene.

The Mygdonian Group consists mainly of lacus-
trine thin-bedded and fine sediments. In the upper
part of the group there are occurrences of sandstones,
gravels, sands and travertines. The group is dated
from the Middle Pleistocene to the Holocene.

SYSTEMATIC PALAEONTOLOGY

Order PERISSODACTYLA Owen, 1848
Family RHINOCEROTIDAE Gray, 1821

Genus Brachypotherium Roger, 1904

‘TYPE SPECIES. — Rhinoceros goldfussi Kaup, 1834.

Brachypotherium brachypus (Lartet, 1851)

TYPE LOCALITY. — Sansan, France, Early Astaracian,
MN 6.

LocaLrty. — Chryssavgi, CHR, Macedonia, Greece
(Fig. 1).

AGE. — Late Astaracian, MN 7+8 (Middle Miocene)
MATERIAL. — Right M3, CHR-500; fragment of a left

M1,2, CHR-501; left mandibular fragment with m2-
m3, CHR-502.

634

MEASUREMENTS

M3: L =52.1,B =60.8;

m2: L =523, By, = 32.5, Byoye = 32.25
m3: L = 54.0, B, = 31.3, Boos = 29.5.

DESCRIPTION

M3 (Fig. 3D-F)

It is worn with triangular occlusal outline and thick
enamel; a relatively shallow parastyle furrow separates
the paracone from the parastyle; large protoloph
almost perpendicular to the lingual margin of the
tooth; large protocone with deep mesial and distal
protoconal furrow; elongated and narrow ectometal-
oph with slightly convex profile; presence of crochet
and antecrochet; absence of crista; deep and open
lingually medisinus with strong cingulum; strong
mesial cingulum in the lingual half of the tooth;
strong distal cingulum in the base of the hypocone.

M1-2 (Fig. 34-C)

Although CHR-501 is referred by Dimopoulos (1972)
it is not described; it is worn lacking its mesial part.
The preserved part of the ectoloph is flattened and
bears a distinct cingulum; presence of crochet and
antecrochet; absence of crista; well developed distal
hypoconal furrow; narrow and open lingually medisi-
nus with cingulum in its entrance; large hypocone;
the post-fossette is restricted to a small pit, closed
distally by the strong distal cingulum.

m2-m3 (Fig. 44-C)

The teeth are worn with similar length and thick
enamel; shallow buccal groove distinguishing the
two lobes; small paralophid extending lingually at
about the middle of the trigonid’s breadth; angu-
lar hypolophid extending lingually more than the
metalophid; small, narrow and V-shaped trigonid
valley; its mesial border consists of a weak cingulum
running disto-lingually from the paralophid’s top
to the tooth base; large, deep, U-shaped and open
lingually talonid valley; clear buccal cingulum in the
mesial lobe descending from the top of the paracone
to the base of the protoconid; weak distal cingulum.

DiscussION

The mandibular fragment CHR-502 was described
as Diceros pachygnathus by Psarianos (1958: 306,

GEODIVERSITAS - 2013 - 35 (3)
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FiG. 3. — Brachypotherium brachypus (Lartet, 1851), Chryssavgi, CHR, Macedonia, Greece; Late Astaracian, MN 7+8 (Middle Mio-
cene); A-C, left M1, 2, CHR-501 in lingual (A), labial (B) and occlusal (C) views; D-F, right M3, CHR-500, in mesial (D), distal (E) and

occlusal (F) views. Scale bar: 2 cm.

abb. 1) and considered different from Brachypoth-
erium brachypus because of its smaller dimensions,
absence of buccal cingulum and enamel morphol-
ogy without, however, more explanations for the
last character. Later, the mandibular fragment
CHR-502 and some other upper teeth from

GEODIVERSITAS - 2013 - 35 (3)

CHR were attributed to Dicerorhinus orientalis
(Dimopoulos 1972). The CHR material is men-
tioned as Rhinocerotidae indet. in the review of
the large mammal succession of Greece, as well
as in that of the Miocene rhinoceroses of Greece
(Bonis & Koufos 1999; Giaourtsakis 2003). In
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the revision of the Neogene mammal faunas of
Greece the CHR rhinocerotid is reported for
first time as Brachypotherium sp. (Koufos 20006).

Both previous studies of the CHR rhinocer-
otid imply a Late Miocene age (Psarianos 1958;
Dimopoulos 1972). Two main rhinos are known
from the Late Miocene of Greece “Diceros” neu-
mayri (Osborn, 1900) often called Cerarotherium
neumayri or Diceros pachygnathus and Dihoplus
pikermiensis (Toula, 1906); the former species is
the most common. A direct comparison of the
studied material with that of “Diceros” neumayri
from Axios Valley (Macedonia, Greece) suggests
that the latter species differs from the CHR sample,
having more buccally projected parastyle in the
M3, absence of distal hypoconal furrow, deeper
buccal groove in the lower molars, longer paral-
ophid, absence of cingulum in the lower teeth
and more hypsodont teeth. Based on the dental
description and illustrations of Giaourtsakis ez al.
(2006) and Geraads & Spassov (2009) for Dihop-
lus pikermiensis it differs from the CHR material,
having somewhat smaller dental size, less flattened
ectoloph, a trend for separation of the protocone
from the protoloph, weaker or absent cingulum
in the medisinus of the M3, longer paralophid,
lower molars with well developed buccal groove
which continues down to the crown basis and
absence of cingulum and cement. Therefore both
older determinations must be abandoned.

According to Guérin (1980: 202) the genus
Brachypotherium is characterized by large teeth,
brachyodont cheek teeth (especially the upper ones)
and strong buccal cingulum in the upper cheek
teeth. Heissig (1972: 79) refers that the molars
of Brachypotherium are brachyodont with strong
cingula in the upper and weak buccal groove in
the lower ones. Geraads & Spassov (2009: 110)
mention the brachyodont molars, the absence of
crista, the weak crochet and antecrochet, as well
as the slightly pinched protocone and hypocone
in the molars for Brachypotherium. The studied
teeth have similar characters and can be referred
to this genus.

Brachypotherium is well known from the Miocene
of Central and Western Europe, by two species

B. brachypus (Lartet 1851) and B. goldfussi (Kaup,
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1834); the previous taxon includes the Middle
Miocene and the latter one the Late Miocene
brachypotheres (Cerdenno 1993; Cerdefio & Nieto
1995; Antoine et al. 1997, 2000). The distinction
of the two species is difficult as their differences are
not clear (Guérin 1980). The dental proportions,
brachyodonty, frequency of the buccal cingulum
and the virtual absence of the buccal groove of the
lower teeth distinguish B. goldfussi from B. brachy-
pus (Guérin 1980). The studied lower molars are
characterized by a weak but clear buccal groove,
a mesio-lingual cingulum and a well developed
mesio-buccal one, as well as different proportions
from B. goldfussi. The m2 and m3 of B. brachypus
seem to be more robust than those of B. goldfus-
si. The index L x 100/B is at mean 62.2 versus
59.1 for the m2 and 56.3 versus 50.5 for the m3
in B. brachypus and B. goldfussi respectively (the
dental measurements of the two species are taken
from Cerdefio [1993] and Guérin [1980]). In
the CHR-502 teeth this index is 62.3 and 58.5
respectively, being closer to those of B. brachypus
(for the calculation of the index the large anterior
breadth is taken, when it is given). B. brachypus is
well-known from Western Europe (Ginsburg &
Bulot 1984; Cerdefio 1993; Cerdeno & Nieto
1995; Antoine et al. 1997, 2000; Ginsburg 2001).
Roman & Viret (1934), describing the material
from the French locality La Romieu, mentioned
the presence of a remarkable lingual cingulum,
a well developed crochet and antecrochet and
absence of the crista in the upper molars, as well
as the absence of buccal groove and a well de-
veloped buccal cingulum in the lower teeth; all
these characters are present in the studied teeth.
Likely the CHR dental morphology fits well with
the Bezian material of B. brachypus (Ginsburg &
Bulot 1984: 359, pl. I11, figs 2-5). In the revision
of the Middle Miocene French brachypotheres
Cerdeno (1993) mentioned that the upper mo-
lars of B. brachypus have well developed crochet,
variable size or absence of crista and elongated
ectometaloph in the M3. The CHR teeth fit mor-
phologically with the French B. brachypus having
similar dimensions (Fig. 5).

In the Eastern Mediterranean B. brachypus
is known mainly from Turkey. Its presence is
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Fic. 4. — Brachypotherium brachypus (Lartet, 1851), Chryssavgi, CHR, Macedonia, Greece; Late Astaracian, MN 7+8 (Middle Miocene):
left mandibular fragment with m2-m3, CHR-502 in labial (A), lingual (B) and occlusal (C) views. Scale bars: 5 cm.

originally mentioned by Heissig (1976), who
described some material (mainly isolated teeth)
from various Middle Miocene localities. Based on
the descriptions and figures of Heissig (1976), the
CHR material is morphologically and metrically
(Fig. 5) similar to that from Turkey. The species is
also reported by some isolated teeth from Pagalar
(Fortelius 1990); they are morphologically and
metrically (Fig. 5) similar to the studied mate-
rial. Some postcranials of B. cf. brachypus are also
mentioned from the locality of Candir (Geraads &
Sarag 2003). Except these Middle Miocene occur-
rences, Brachypotherium is also reported from the
Late Miocene of Bulgaria. The anterior part of a
skull from Ahmatovo and a juvenile skull from
Kalimantsi are referred to this genus (Geraads &
Spassov 2009). The Ahmatovo teeth differ from
the studied ones having slightly pinched proto-

GEODIVERSITAS - 2013 - 35 (3)

cone and hypocone in the molars, weaker crochet
and antecrochet, absence of crista and reduced
cingula (Geraads & Spassov 2009). The authors
mentioned the similarities of the Ahmatovo skull
with the African brachypotheres and B. perimense
(Falconer & Cautley, 1847) from Siwaliks, contrary
to the European material of the genus.

Two brachypotheres are known from the Mid-
dle Miocene of Siwaliks, Pakistan: B. perimense
(Falconer & Cautley 1847) and B. fatehjangense
(Pilgrim, 1910). Based on the descriptions of
Colbert (1935) and Heissig (1972) B. perimense
differs from CHR in the less pinched protocone,
the deeper parastyle in the M3, the deeper buccal
groove in the lower molars, the narrower lower teeth
(Fig. 5) and the relatively more hypsodont teeth.
The other Siwaliks brachypothere B. fatehjangense
is considered as being very close to B. brachypus
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(Antoine et /. 2000), but Khan ez /. (2010)
separate it from B. brachypus by the presence of
a deep buccal groove in the lower molars, the ab-
sence of crista in the upper molars, the presence
of a buccal and lingual cingulum and the larger
dimensions. The size of the CHR M3 is larger
than B. fatehjangense and well distinguished from
this taxon (Fig. 5).

Two brachypotheres are reported from Africa,
B. snowi Fourtau, 1918 and B. lewisi Hooijer &
Patterson, 1972; a third species B. heinzelini
Hooijer, 1963, known from Eastern and South
Africa, must be restricted to the type specimen,
while the rest material referred to it can be in-
cluded to B. snowi (Geraads 2010). The species
B. snowi is characterized by large size (larger than
B. brachypus), absence of cingulum, moderately
developed antecrochet and very shallow buccal
groove in the lower molars (Geraads 2010) and
differs from the studied material and B. brachypus.
The other African taxon B. lewisi is much larger
than B. brachypus and the studied teeth are well
separated from it (Fig. 5).

AGE OF THE CHRYSSAVGI
BRACHYPOTHERIUM

The age of the CHR rhinocerotid material was
considered as Late Miocene to Early Pliocene
for a long time (Psarianos 1958; Dimopoulos
1972); this dating was based on its incorrect
determination. The re-discovery of the local-
ity, as it was mentioned, led to the recognition
of a fossiliferous horizon with small and large
mammals from which the studied material pos-
sibly comes. The collected micromammals were
studied by Koliadimou (1996) and include the
following taxa: cf. Schizogalerix sp., Desmanodon
minor Engesser, 1980, Alloprox sp. (aft. ana-
toliensis), Prolagus n. sp. (Koliadimou 1996),
Myomimus sp., Byzantinia bayrakrepensis Unay,
1980, Megacricetodon minor (Lartet, 1851). The
fauna is compared with some Turkish Middle
Miocene faunas, as the corresponding ones from
Greece are lacking. Based on the micromamma-
lian fauna it is proposed a Late Astaracian age
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(MN 7+8), (Koliadimou 1996; Koliadimou &
Koufos 1998). Megacricetodon Fahlbusch, 1964
is absent in the Bayraktepe-1 fauna, while its last
record in Turkey is reported from the MN 7+8
(Unay et al. 2003). Thus, the CHR age is cer-
tainly Middle Miocene. The great similarity of
the CHR Megucricetodon with M. minor from
La Grive, France (Koliadimou 1996) indicates a
correlation of the Chryssavgi fauna with MN 7+8.
Byzantinia bayraktepensis is the most primitive
species of the genus, known from the Late Asta-
racian Turkish locality Bayraktepe-1 (Unay &
de Bruijn 1984). In a revision of all Anatolian
Neogene faunas with micromammals Bayrak-
tepe-1 is included to the zone H of the rodent
succession, which is correlated with MN 7+8;
the zone H is characterized by the presence of
B. bayratepensis (Unay et al. 2003). The great
similarity of the CHR Byzantinia with that
from Bayraktepe-1 (Koliadimou 1996) suggests
a similar age.

Brachypotherium brachypus has a great biostrati-
graphic distribution in the Western Europe extended
from MN 4 to MN 7+8 (Ginsburg & Bulot 1984;
Cerdefo 1993; Antoine ez 2/ 2000). In Eastern
Mediterranean the species is mainly known, from
Turkey presented in the localities of Pasalar and
Candir (Heissig 1976; Fortelius 1990; Geraads &
Sarac 2003); their age is debated being considered
either as MN 5 or MN 6 (Begun ez al. 2003; van der
Made 2003). The species is also reported from the lo-
cality Sinap 24A (Inénu I), dated to MN 6 (Fortelius
etal. 2003). B. brachypusis also present in the Turkish
localities Catakbagyaka (MN 6 to MN 7+8), Sofca
(MN 7+8), Demirci (MN 5-MN 7+8) Pismankdy
(MN 7+8) and Tiiney (MN 6), (Sickenberg 1975;
Heissig 1976; Sen ez al. 1998; Sarag 2003). There-
fore B. brachypus, although its poor material has a
great stratigraphic expansion in the Eastern Medi-
terranean, extended from MN 5 to MN 7+8. Its
presence in the locality CHR can suggests a similar
age for the locality. Taking in mind the age of the
micromammals found in the locality, as well as the
strong possibility that the studied rhinocerotid’s
material comes from the same fossiliferous level, it
is quite possible to suppose for it a Late Astaracian

(MN 7+8) age.
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Length
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Brachypotherium brachypus
%* CHR
Malartic @ Pontlevoy @ Pasalar
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® Malartic
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Other taxa
O B. goldfussi <> B. snowi

O B. perimense A B. lewisi

Fic. 5. — Plot comparing the length versus breadth of the m2 of Brachypotherium Roger, 1904 from various localities (dimensions
in mm); the dental measurements are taken from Colbert (1935), Heissig (1972, 1976), Hooijer & Patterson (1972), Fortelius (1990)

and Cerdefio (1993).

CONCLUSIONS

The morphological characters of the rhinocerotid
dental remains from CHR, such as the flattened
ectoloph, the elongated ectometaloph in the
M3, the presence of crochet and antecrochet, the
shallow buccal groove in the lower molars and
the brachyodonty, as well as the dental size and
proportions coincide with those of B. brachypus
and allow its attribution to this species. In East-
ern Mediterranean B. brachypus is known from
MN 5 to MN 7+8. The study of the CHR micro-
mammals suggests a Late Astaracian (MN 7+8)
age and a similar age is the most possible likely
for the CHR B. brachypus. The brachypotheres
were unknown in Greece and their presence in
the Chryssavgi fauna represents their first occur-
rence in the area.

GEODIVERSITAS - 2013 - 35 (3)

Acknowledgements

We wish to thank Dr S. Sen and Dr S. Mayda for
helping us with the bibliography. Thanks are also
due to Dr I. A. Sylvestrou for making the draw-
ings. We also thank Dr D. Geraads and an anony-
mous reviewer, for their useful comments on the
manuscript.

REFERENCES

ANTOINE P. O., DURANTHON E & Tassy P 1997. —
Lapport des grands mammiferes (Rhinocérotides,
Suoidés, Proboscidiens) 4 la connaissance des gisements
du Miocéne d” Aquitaine (France), iz AGUILLAR J.-P,
LEGENDRE S. & MICHAUX J. (eds), Actes du Congrés
BiochroM 97. Mémoires des Travaux EPHE, Institut
Monzpellier 21: 581-590.

ANTOINE P. O., Buror C. & GINSBURG L. 2000. —
Les rhinocérotides (Mammalia, Perissodactyla) de

639



Koufos G. D. & Kostopoulos D.

I'Orléanien des basins de la Garonne et de la Loire
(France) : intérét biostratigraphique. Comptes Rendus
de [’Académie des Sciences de Paris, sér. 11, Sciences de
la Terre et des Planétes 330: 571-576.

Bonis L. bE & Kouros G. D. 1999. — The Miocene
large mammal succession in Greece, iz AGUSTI J.,
RooK L. & ANDREWS P. (eds), Hominoid Evolution
and Climatic Change in Europe. Vol. 1. The Evolution
of the Neogene Terrestrial Ecosystems in Europe. Cam-
bridge University Press, London: 205-237.

BEGUN D., GULEC E. & GERAADS D. 2003. — The
Candir hominoid locality: implications for the timing
and pattern of hominoid dispersal events, iz GULEC
E., BEGUN D. & GERAADS D. (eds), Geology and
vertebrate paleontology of the Miocene hominoid
locality of Candir (Central Anatolia, Turkey). Courier
Forschung-Institut Senckenberg 240: 240-265.

BrunN H. DE, Doukas C., VAN DEN HOEK OSTENDE
L. W. & ZACHARIASSE J. W. 2012. — New finds of
rodents and insectivores from the Upper Miocene at
Plakias (Crete, Greece). Swiss Journal of Palacontology
131: 61-75. )

CERDENO E. 1993. — Etude sur Diaceratherium aureli-
anense et Brachypotherium brachypus (Rhinocerotidae,
Mammalia) du Miocéne moyen de France. Bulletin
du Muséum national d’Histoire naturelle de Paris,
4e sér., 15: 25-77.

CERDENO E. & NIETO M. 1995. — Changes in Western
European Rhinocerotidae related to climatic varia-
tions. Palaeogeography, Palacoclimatology, Palaeoecology
114: 325-338.

COLBERT E. H. 1935. — Siwalik mammals in the Amer-
ican Museum of Natural History. Transactions of the
American Philosophical Society, New Series 26: 1-401.

DiMorouLos G. C. 1972. — Dicerorhinus orientalis aus
dem Obermiozin des beckens von Langadas (Maze-
donien/Griechenland). Folia Biochimica et Biologica
Graeca 9: 47-60.

FORTELIUS M. 1990. — Rhinocerotidae from Pasalar,
Middle Miocene of Anatolia (Turkey). journal of
Human Evolution 19: 489-508.

FortELIUS M., HEISSIG K., SARAC G. & SEN S. 2003.
— Rhinocerotidae (Perissodactyla), 77 FORTELIUS M.,
KAPPELMAN J., SEN S. & BERNOR R.-L. (eds), Geology
and Paleontology of the Miocene Sinap Formation, Tur-
key. Columbia University Press, New York: 282-307.

GERAADS D. 2010. — Rhinocerotidae, iz WERDELIN
L. & SANDERS W. J. (eds), Cenozoic Mammals of Africa.
University of California Press, Berkeley: 669-683.

GERAADS D. & SARAC G. 2003. — Rhinocerotidae from
the Middle Miocene Hominoid locality of Candir
(Turkey), in GULEC E., BEGUN D. & GERAADS D.
(eds), Geology and vertebrate paleontology of the
Miocene hominoid locality of Candir (Central Ana-
tolia, Turkey). Courier Forschung-Institur Sencken-
berg 240: 217-231.

640

GERAADS D. & Srassov N. 2009. — Rhinocerotidae
from the Late Miocene of Bulgaria. Palacontographica,
Abt. A, 287: 99-122.

GIAOURTSAKIS 1. X. 2003. — Late Neogene Rhinoceroti-
dae of Greece: distribution, diversity and stratigraphi-
cal range, in REUMER ]. W. E. & WESSELS W. (eds),
Distribution and migration of tertiary mammals in
Eurasia. Deinsea 10: 235-253.

GIAOURTSAKIS 1. X., THEODOROU G., ROUSSIAKIS S.,
ATHANASSIOU A., ILiorOULOS G. 2006. — Late
Miocene horned rhinoceroses (Rhinocerotinae, Mam-
malia) from Kerassia (Euboea, Greece). Neues Jahrbuch
fiir Geologie und Paliontologie, Abhandlungen 239:
367-398.

GINSBURG L. 2001. — Les faunes de mammiféres terrestres
du Miocene moyen des Faluns du bassin de Savigné-
sur-Lathan (France). Geodiversitas 23 (3): 381-394.

GINSBURG L. & BuLoT C. 1984. — Les Rhinocer-
otidae (Perissodactyla, Mammalia) du Miocéne de
Bézian a4 La Romieu (Gers). Bulletin du Muséum
national d’Histoire naturelle de Paris, 4e sér., 6C
(4): 353-377.

GUERIN C. 1980. — Les rhinocéros (Mammalia, Perisso-
dactyla) du Miocéne terminal au Pleistocéne supérieur
en Europe occidentale. Comparaison avec les espéces
actuelles. Documents du Laboratoire de Géologie de la
Faculté des Sciences de Lyon 79: 1-1185.

HEissiG K. 1972. — Paldontologische und heologische
Untersuchungen im Teridr von Pakistan. 5. Rhinoc-
erotidae (Mammalia) aus dem unteren und mittleren
Siwalik-Schichten. Abhandlungen Bayerische Akademie
der Wissenschaften, Mathematisch-Naturwissenschaftiche
klasse H. 152:1-112.

HEissiG K. 1976. — Rhinocerotidae (Mammalia) aus
der Anchitherium-Fauna Anatoliens. Geologisches
Jahrbuch 19: 3-121.

HEissiG K. 1989. — The Rhinocerotidae, 77 PROTHERO
D. R. & SCHOCH R. M. (eds), 7he evolution of Peris-
sodactyls. Oxford Monographs on Geology and Geophysics
15: 399-417.

HoOIER D. A. & PATTERSON B. 1972. — Rhinoceroses
from the Pliocene of northwestern Kenya. Bulletin
of the Museum of Comparative Zoology 144 (1): 1-26.

KHANA. M., HABIB A., KHAN M. A., ALIM. & AKHTAR M.
2010. — New remains of Brachypotherium fatehjan-
gense from lower Siwalik Hills, Punjab, Pakistan. 7he
Journal of Animal & Plant Sciences 20 (2): 79-82.

KoviapiMou K. K. 1996. — [Palaeontological and
Biostratigraphical Study of the Neogene-Quaternary
Micromammals from Mydgonia Basin]. PhD thesis,
University of Thessaloniki, 612 p. (in Greeks, un-
published).

Koriapimmou K. & Kouros G. D. 1998. — Preliminary
report about the Neogene/Quaternary micromammals
of the Mygdonia Basin. Romanian Journal of Strati-
graphy 78: 75-82.

GEODIVERSITAS - 2013 - 35 (3)



Kouros G. D. 2006. — The Neogene mammal localities
of Greece: faunas, chronology and biostratigraphy.
Hellenic Journal of Geosciences 41: 183-214.

Kouros G. D. 2008. — Carnivores from the Early/
Middle Miocene locality of Antonios (Chalkidiki,
Macedonia, Greece). Geobios 41: 365-380.

Kouros G. D. 2013. — Neogene Mammal Biostra-
tigraphy and Chronology of Greece, /7 XIAOMING
W., FLYNN L. & FORTELIUS M (eds), Asian Neogene
Mammal Biostratigraphy and Chronology. Columbia
University Press: 595-628.

Kouros G. D., SYRIDES G. E., Kostorouros D. S. &
Korabpimvou K. K. 1995. — Preliminary results
about the stratigraphy and the palacoenvironment
of Mygdonia Basin, Macedonia, Greece. Geobios NS
18: 243-249.

PETER K. 2002. — Odontologie der Nashornverwand-
ten (Rhinocerotidae) aus dem Miozin (MN 5) von
Sandelzhausen (Bayern). Zitteliana 22: 3-168.

PSARIANOS P. 1958. — Neue Rhinocerotidenfunde aus
dem Tertiir und Quartir von Mazedonien (Griech-
enland). Proccedings Academy of Athens 33:1-5.

ROMAN E & VIRET J. 1934. — La faune de mammiféres
du Burdigalien de la Romieu (Gers). Mémoires de la
Société Géologique de France (n.s.) 21: 1-67.

GEODIVERSITAS - 2013 - 35 (3)

First report of Brachypotherium in the Middle Miocene of Greece

SARAC G. 2003. — Turkiye omurgali fosil yataklari.
MTA (Maden Tetkik ve Arama Genel Miidiirliigii)
Derleme Rapor. Jeoloji Kiitiiphane, Jeoloji Etiitleri
Dairesi 637: 1-218.

SENS., SEYITOGLU G., KARADENIZLI L., KAZANCIN., VAROL
B. & ArAZ H. 1998. — Mammalian biochronology of
Neogene deposits and its correlation with the lithostratig-
raphy in the Cankiri-Corum Basin, Central Anatolia,
Turkey. Eclogae Geologicae Helvetiae 91 (3): 307-320.

SICKENBERG O. 1975. — Die Gliederung des héheren Jun-
gtertidrs und Altquartirs in der Tiirkei nach Vertebraten
und ihre Bedeutung fiir die internationale Neogen-
Gliederung. Geologisches Jahrbuch, Reiche B 15: 1-167.

UNAY E. & DE BRUN H. 1984. — On some Neogene
rodent assemblages from both sides of the Dardanelles,
Turkey. Newsletter of Stratigraphy 13 (3): 119-132.

UNAY E., DE BRUGN H. & SARAG, G. 2003. — A prelim-
inary zonation of the continental Neogene of Anatolia
based on rodents. Deinsea 10:539-547.

VAN DER MADE J. 2003. — Suoidea (pigs) from the
Miocene hominoid locality Candir in Turkey, in
GULEG E., BEGUN D. & GERAADS D. (eds), Geology
and vertebrate paleontology of the Miocene hominoid
locality of Candir (Central Anatolia, Turkey). Courier
Forschung-Institut Senckenberg 240: 149-179.

Submitted on 4 April 2012;
accepted on 26 September 2012;
published on 27 September 2013.

641





