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Abstract

New bovid material collected from five fossil sites of My-
tilinii basin, Samos, Greece, allows recognizing thirteen
species of the genera Miotragocerus, Tragoportax, Gazella,
Sporadotragus, Palaeoryx, Urmiatherium and the newly
defined Skouforragus, which includes Pachytragus laticeps
ANDREE, part of Pachytragus crassicornis ANDREE and the
new species Skouforragus zemalisorum. Combination of
data from old and new collections leads to an extensive
systematic revision of the entire Samos bovid assemblage,
validating 27 species. Tragoportax curvicornis ANDREE,
1926 is considered to be synonymous with Tragoportax
punjabicus (P1LGR1M, 1910); the systematic status of the
Samos Gazella has been restored, recognizing four species;
Pachytragus crassicornis ScHLOSSER, 1904, Pseudotragus
capricornis SCHLOSSER, 1904 and Pseudotragus longicornis
ANDREE, 1926 are grouped into Protoryx capricornis
(ScHLOSSER, 1904); Palaeoryx pallasi and Palaeoryx majori
ScHLOSSER, 1904 are fully acknowledged; Tragoreas oryxo-
ides SCHLOSSER, 1904 is regarded as a valid taxon close to
some Chinese forms. Analysing the time distribution of
the Samos bovids, four successive chronological assem-
blages have been recognized, ranging from late Early to
early Late Turolian.

Keywords: Turolian, Samos, Greece, Bovidae, Systemat-
ics, Biochronology.
Zusammenfassung

Das neue Bovidenmaterial aus fiinf Fundstellen des My-
tilinii Beckens (Samos, Griechenland) kann insgesamt
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dreizehn Gattungen zugeordnet werden: Miotragocerus,
Tragoportax, Gazella, Sporadotragus, Palaeoryx, Urmiathe-
rium und der neu aufgestellten Gattung Skoufotragus,
welche Pachytragus laticeps ANDREE, teilweise Pachytra-
gus crassicornis ANDREE und die neue Art Skouforragus
zemalisoruym inkludiert. Die gemeinsame Bearbeitung
der Funde aus der alten und neuen Grabung fiihrt zu
einer intensiven systematischen Revision der gesamten
Bovidenvergesellschaftung von Samos, die jetzt 27 Arten
umfasst. Tragoportax curvicornis ANDREE 1926 wird mit
Tragopartax punjabicus (PiLeriM, 1910) synonymisiert.
Die systematische Stellung der Samos Gazella fiihrt
zu der Einteilung in vier Arten: Pachytragus crassicornis
ScuLrossER, 1905, Pseudotragus capricornis SCHLOSSER,
1904 und Pseudotragus longicornis ANDREE, 1926 werden
zu Protoryx capricornis (SCHLOSSER, 1904); Palaeoryx pallasi
und Palaeoryx majori SCHLOSSER, 1904 sind getrennt zu
betrachten. Tragoreas oryxoides SCHLOSSER, 1904, ist eine
giltige Art, die den chinesischen Formen nahe steht. Die
zeitliche Verbreitung der Samos Boviden spricht fir ein
Abfolge von vier Vergesellschaftungen, die vom spiten
Frithturolium bis zum frithen Spitturolium reicht.

Schliisselworte: Turolium, Samos, Griechenland, Bovi-
dae, Systematik, Biochronologie.

1. Introduction

In the study of fossil assemblages, the most difficult situ-
ations by far arise with old and exhaustively studied sites
documented by a long-standing reference record,; it is still
worse when the fossil site in question is considered to be
“classical”. Fossil mammals from the famous late Miocene
site(s) of Samos Island (Greece) certainly fall within
this case. Bovids from Samos were already known from
ForsyTH-MajoRr’s time (1888, 1891a, 1891b, 1894), but
more thorough and detailed works were published later by
ScrLossSER (1904), ANDREE (1926), SICKENBERG (1932,
1936), GENTRY (1971) and Sorounias (1981). All these
authors deal with the late 19* and early 20™ centuries’
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bovid-collections from Samos, dispersed today in several
museums and institutions across the world. Reporting
more than 40 species, the catalogue of the Samos Bovidae
is certainly impressive, but not very credible. SoLoun1as
(1981) and BErNOR et al. (1996) shortened this list to
about 20 species, several of them originally known from
Samos and others exclusively known from this very par-
ticular piece of land. What also seems outstanding is the
high number of rare bovid taxa reported from Samos;
six species are known by their holotype/lectotype only,
whereas five more species are recorded by less than five
specimens each. Whether this high diversity is the result
of an environmental mosaic or simply fictitious, due to
the amalgamation of chronologically succeeding faunal
assemblages has to be checked yet.

The new bovid material described in the present work
originates from five fossil sites: Mytilinii 4 (MLN),
Mytilinii-3 (MYT), Mytilinii 1A (MTLA), Mytilinii
1B (MTLB) and Mytilinii 1C (MTLC) located in
the Mytilinii Neogene basin (WeIDMANN et al.,, 1984,
Kouros et al., 1997; KosTorouLos et al., 2003). The
chrono-stratigraphic arrangement of these sites and their
correlation with old fossil-quarries from the same basin
is given by KosTopouLos et al. (2003) and elsewhere in
the present volume (KosTorouros et al., this volume).
Some additional specimens collected by professor Melentis
in the early 60ies and 80ies (MEeLENTIS, 1969; KouFos
& MEeLENTIS, 1982) from Adrianos ravine and labelled
PMMS (Palaeontological Museum of Mytilinii, Samos)
are also incorporated in this study. Since several bovid
species are equally present in successive fossil horizons,
the description is given by taxonomical order. The com-
parison of the new material necessitates cross-reference

with the old material, housed at the American Museum
of Natural History (AMNH, B. Brown’s collection; sites:

Quarryx-Qx, Quarry 1-Q1, Quarry 2-Q2, Quarry 4-Q4,
Quarry 5-Q5 and Quarry 6-Q6), the Natural History
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Museum in London (NHML, Forsyth-Major’s collec-
tion), the Paleontological Institute of Miinster (PIM),
the Museum of Natural History, Vienna (NHMW),
the Department of Geology of the Lausanne University
(MGL, Forsyth-Major collection: ‘Stefano’, ‘Potamies’
and ‘Adriano’ samples), the Senckenbergisches Naturhis-
torisches Museum, Frankfurt (SMF), and the Staatliches
Museum fiir Naturkunde, Stuttgart (SMNS). Special at-
tention is paid to unresolved taxonomic problems, as well
as to biochronological inferences extracted from the study
of the bovid association of Samos.

Abbreviations:

TD: transverse diameter; APD: anteroposterior diameter;
L:length; W: width; H: height; PM(pm) : P2-M3(p2-m3);
P(p): P2-P4(p2-p4); M(m): M1-M3(m1-m3); hc: horn-
core; ptbe: posterior tuberosities of the basioccipital; atbe:
anterior tuberosities of the basioccipital. All measurements
are given in millimeters (mm).

2. Systematic Palacontology
Boselaphini KnorTNERUS-MEYER, 1907
Genus Miotragocerus STROMER, 1928
Miotragocerus valenciennesi (GAUDRY, 1861)

Synonyms: see discussion in KosTopouLos (2005:763)
Lectotype: frontlet MNHNP PIK2367 illustrated by
Gaubry (1861:Pl. VIII, figs. 4-5; 1862-67:288, pl. XLVI-
I1, figs. 2-3); note that both illustrations show a ‘negative’
(left as right) view of the same specimen.

Diagnosis: as in Spassov & GEraADs (2004:353)

Type Locality: Pikermi, Greece

Occurences: Samos, Halmyropotamos, Maragheh, Ak-

T 2 & § g w & % 3
/M Q < < < Q < < <
— — — 1 — — [ — —
= = = = = = I = =
= = = = = = > = =
LPM 97.0 93.0 86.3 870 |Lpm 104.7 91.8 93.0
LP 441 445 433 383 Lp 44,8  40.8
LM 54.7 51.0 475 475 |Lm 589 51.3
LP2 16.0 15.2 15.3 12.5 13.2 |Lp2 12.0 11.8
WP2 11.8 11.6 Wp2 6.4 6.2
LP3 14.3 14.8 13.2 |Lp3 16.1 14.0
WP3 12.5 13.2 12.5 |Wp3 8.6 8.0
LP4 12.5 11.8 13.0 10.5 10.0 |Lp4 16.2 15.0
WP4 150 143 150 104 103 |Wp4 9.0 9.0
LM1 17.5 15.3 15.4 |Lml 14.3 135
WM1 16.7 16.5 |Wml 12.4  11.0
LM2 | 197 177 168 |[Lm2 | 177 162 16.0 Table 1: Upper and lower dental
WM2 19.3 18.0  16.6 |Wm2 125 115 120 measurements of Miotragocerus
LM3 19.6 190 174 172 |Lm3 245 217 215 211 valenciennesi from MTLA-B-C,
WM3 19.0 18.5 16.8 15.0 {Wm3 11.8 116 114 10.0 Samos.
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Figure 1: Miotragocerus valenciennesi from Samos. A. right horn-core, M T L A1l in lateral view; B. left maxilla, MTLB161 in buccal
view; C. right mandible, MTLA299 in lingual and occlusal (reversed) view. Scale bar equals 5 cm.
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Figure 2: Scatter diagram com-
paring the lower premolar/molar
30 85 ratio in relation to p2-m3 length
of Miotragocerus and Tragoportax
from several Balkan sites.

Description §¢ Comparison:

The badly preserved frontlet M T L A1l (Fig. 1A) does not
permit significant morphological observations. The basal
cross-section is elongated (APD =60 mm; TD =27.7 mm)
with a flat medial face and a convex lateral one. The length
ofthe horn-cores does not exceed 200 mm. The posterior
face is weakly flattened. A blunt anterior keel shows one
main and several secondary demarcations, suggesting that
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Figure 3: Tragoportax rugosifrons,
cranium MTLB159 from Samos,
in lateral (A), occipital (B) and
basioccipital (C) view. Scale bar

equals 5 cm.

it could belong to a subadult individual. The premolars
are elongated and large compared to the molars (Table 1).
The premolar/molar ratio is 80-85% (n =3) for the upper
tooth row and 76-79.5% (n =3) for the lower one. The
P2 is large, with a strong and centrally placed paracone
and a bilobed lingual wall. The P3 has a strong parastyle
and metastyle and a less buccally protruding paracone
in a central position. On the lingual wall, the hypocone
is more developed than the protocone, from which it is
distinguished by a variably developed furrow. The P4 has
weaker styles and a weaker paracone than P3, as well as
a rounded lingual wall. The upper molars are low, with a
thin basal pillar, an angular protocone, a well-developed
parastyle and a thin mesostyle (Fig. IB). A central islet is
present on most molars.

The p2 is long and simple, with a strong medio-lingual
cuspid. The p3 is long, with a primitive structure: the
paraconid is weakly separated from the parastylid and
pointing anteriorly; the metaconid is thin, elongated and
points backwards; the hypoconid is separated from the
protoconid through a wide groove (Fig. 1C). The p4 is
similar to the p3, but the metaconid is sub-triangular and
the entoconid fuses quickly with the entostylid (Fig. 1C).
The molars bear a basal pillar that decreases from m1 to
m3. The styles are weakly developed, whereas the lingual
face of the paraconid and, but less so, the entoconid, are
strongly convex (Fig. 1C). The hypoconid and the proto-
conid are angular labially. The third lobe ofm3 is marked
posteriorly by an accessory crest.

South-East European Miotragocerus of Turolian age have
recently been discussed by SPASSOV & GERAADS (2004)
and KostorouLos (2005), with compatible, albeit not
identical, nomenclatural conclusions. M T L A 1l is morpho-
metrically similar to M. valenciennesi (GAUDRY, 1861) from
Pikermi. It differs from M. wmonacensis STROMER, 1928,
from Central Europe, by having more uprightly inserted
and more complicated horn-cores, and from M. ¢cz.pannoni-
ae (KRETZOI1, 1941) from Nikitil, Greece (KOSTOPOULOS &
Kouros, 1996) in the larger size. Dental proportions from
Samos (Fig. 2) appear larger than those of M. macedoniensis
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Measurements MTLB159
L anterior hc-occipital 172.3
L back hc-occipital 96.5
L back of rugose area- occipital 64.7
W skull at the lateral edges ofhe 122.5
W braincase 90.0
W bimastoids 107.5
W bicondyles 63.4
W at ptbc 40.0
W at atbc 29.0
H occiput 49.5
TD he base 38.5
APD he base 72.3

Table 2: Cranial measurements of Tragoportax rugosifrons from
MTLB, Samos.

from Axios valley, Greece (BOUVRAIN, 1988), and fall well
within the range ofthe Pikermi species.

Miotragocerus sp.

Locality: Mytilinii 4 (MLN); Samos Island, Greece
Material: M1-M3 sin, MLNG1

Description & Comparison:

Another molar row (LM =50 mm) from MLN is also
boselaphine in appearance but significantly smaller than
that of Tragoportax and closer to Miotragocerus from
MTLA/B. Lacking adequate material, it is referred to as
Miotragocerus sp.

Genus Tragoportax PILGRIM, 1937
Tragoportax rugosifrons (SCHLOSSER, 1904)

Synonyms: in SPAssOV & G ERAADS (2004:341) and fol-

lowing discussion.
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Lectotype: skull illustrated by SCHLOSSER (1904: PL XII,
fig. 6)

Diagnosis: as in SPASSOV & G ERAADS (2004:341)

Type Locality: Samos - unknown level, Greece
Occurences: Ravin de Zouaves-5, Nikiti-2, Vathylakkos,
Perivolaki, Hadjidimovo

Time Range: Early - Middle Turolian

Locality: Mytilinii IB (MTLB); Samos Island, Greece
Material: part of cranium MTLB159

Description & Comparison:

The cranial roofis flat defined dotrso-laterally defined
by moderately developed parietal crests (Fig. 3A). The
fronto-parietal depression behind the horn-cores is not
well-defined and the rugosities rather weak. The lateral
sides of the braincase are swelling. The hexagonal-shaped
occipital face is rather low and wide with weakly concave
dorso-lateral margins (Fig. 3B); the foramen magnum is
large and the condyles point postero-ventrally, whereas
the strong paroccipital processes point more ventrally. The
basioccipital is moderatelylong and rather wide with strong
posterior tuberosities and weaker but bulbous anterior ones
placed parallel to the sagittal plane (Fig. 3C). A shallow
wide groove runs centrally along the basioccipital, with a
weak crest at the mid-line. The horn-cores are placed above
the posterior part of the orbits, weakly tilted backwards
(Fig. 3A). They should have been quite long and rather
straight, with a significant anterior keel without signs of
torsion, and not much extended anteroposteriorly. Their
posterior surface is flat, marked by a postero-lateral blunt
keel, leading to a triangular cross-section (Fig. 3A). In
anterior view, the horn-cores are moderately spaced on the
frontals and fairly divergent (50°). The intercornual plateau
is broken anteriorly, but it should have been important.
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Figure 4: Miotragocerus valenci-
ennesi, cranium AMNHS86556
from Q2, Samos, in lateral view.

Scale bar equals 5 cm.

The morphological and metrical (Table 2) characteristics
of MTLB159 are very similar to those ofthe lectotype of
Tragoportax rugosifrons (SCHLOSSER, 1904: PIL. XTI, fig. 6)
and to the holotype of Tragoportax recticornis (ANDREE,
1926: PL XI, figs. 5, 9; SMNS13269), both originally
known from Samos. MTLB159 fulfils the condition de-
scribed on the emended diagnosis ofthe species given by
SPASSOV & GERAADS (2004). It differs from Tragoportax
amalthea (ROTH & W AGNER, 1854) by the less bent and un-

twisted horn-cores without anterior exostoses and steps.
Tragoportax sp.

Locality: Mytilinii 4 (MLN); Samos Island, Greece
Material: D2-Mldex, MLN12; P2-P4sin, MLN53; m1-
m3dex, MLN28.

Description & Comparison:

An upper tooth row ofayoung individual, an upper premo-
lar row and a lower molar row from MLN site represent
a large boselaphine. The D2-D4 length is 49.5 mm; the
P2-P4 length equals 40.5 mm and the m1l-m3 length is
61.3 mm. The P2 is longer than P3 and lingually strongly
bilobed. The parastyle and the paracone are strong in both
the P2 and the P3. The P4 is more symmetrical than P3,
with a rounded lingual wall. The M 1 has a hypsodonty
index (Heightx 100/Width) ofabout 92. The lower molars
have weakly wrinkled enamel. A thin basal pillar appears
on the first two molars. The talonid of m3 is rather large.
Although the material is extremely poor for certain taxo-
nomic conclusions it looks larger than Miotragocerus and

similar to Tragoportax from several Greek sites.

Discussion:
SoLouNIas (1981) assigned several specimens from the
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old Samos collections to M iotragocerns, reporting two spe-
cies: M. monacensis STROMER, 1928 and M. valenciennesi
(GAUDRY, 1861). M. monacensis, originally known by a
couple ofspecimens from the Vallesian of Germany (GEN-
TRY, pers. com., 2008) is smaller than M. valenciennesi
with simpler, more tilted, wider apart spaced horn-cores
on the frontals with a better marked and stronger devel-
oped rugose area; the dental and basicranial structures
are unknown. Since none of the Samos frontlets I have
seen at AMNH, PIM, NHML, NHMW, SMF, SMNS
and MGL fulfils the M. monacensis conditions, T have
already abolished the presence of this species on Samos
(KostopouLos, 2005:770), attributing the specimens to
M. valenciennesi (Figs. 2, 4). Morphological horn-core
variability within the species is due to the great changes
in horn-core shape, according to succeding ontogenetic
stages, and is well-known from Pikermi and Akka”dagi
(KostorpouLos, 2005).

Adopting the viewpoint of most authors dealing with late
Miocene Eurasian boselaphines, I also consider Tragopor-
tax recticornis (ANDREE, 1926) as ajunior synonym of T.
rugosifrons (SCHLOSSER, 1904). Apart from Samos, this
species has been recorded in several Turolian sites of the
Southern Balkans and probably the Black Sea (BOUVRAIN,
1988, 1994a; KOROTKEVITCH, 1988; KOSTOPOULOS &
Kouros, 1999; KostorouLos, 20062a; SPASSOV & G ER-
AADS, 2004).

Next to T rugosifrons, ANDREE (1926: P1. XI, figs. 6, 7)
recognized another species originally named “Tragocerus’
curvicornis on Samos, the holotype of which is PIM 70
(P1LGRIM & HopwooD, 1928; Fig. 5). The species takes
part of in an endless discussion, being considered either
as synonymous with Tragoportax rugosifrons (BOUVRAIN,
1988,1994a; GENTRY, 1999) or as avalid species (SOLOU-
NIAS, 1981; M ovA-SoLA, 1983; SPASSOV & G ERAADS,
2004). Comparing the type specimen of T curvicornis
(PIM70; Fig. 5), as well as the cranium AMNH 20566
from Q5 of Samos (SoLouNias, 1981; Fig. 5) with T
rugosifrons (SCHOSSER, 1904:P1. XII, fig. 6 and SMNS
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13269), it is clear that differences are not simply restricted
to the horn-core curvature as previously thought, but they
highly exceed those expected for intraspecific variability.
T curvicornis differs from T rugosifrons by the narrower
and higher braincase, the less developed rugose area,
the stronger occipital relief, the longer basioccipital with
weaker anterior tuberosities and stronger median crest, the
morte anteroposteriorly oriented auditory bulla, the more
anteriorly positioned foramen ovale, the more upright
insertions of the horn-cores and their convergence at the
front ofthe base and the weaker slope of the braincase on
the face. Previous authors (SOLOUNIAS, 1981; Spassov
& GERAADS, 2004) already proposed close affinities
between 1. browni P1LGRIM, 1937 and T curvicornis and
I fully agree with them, even though the holotype of
the latter species appears somewhat larger (~20%) and
with less posteriorly curved horn-cores than the holo-
type of L browni (AMNH 19662). The Samos cranium
AMNH20566 from Q5 (Fig. 5) certainlyjustifies such a
decision, as it perfectly matches with AMNH 19662, also
suggesting that observed differences within the Samos
material should be credited to intraspecific variability.
Furthermore, I gladly adopt M OYA-SOLA’S (1983:122) rec-
ommendation to synonymize 1. browniwith T punjabicus
PILGRIM, 1910; the comparison of AMNH19662 with a
cast ofthe T.punjabicus\i<htoty"t (AMNH9908) indicates
that they are practically undistinguishable and there is
no apparent reason to keep them separate; the common
stratigraphic origin of both species from Dhok Pathan,
middle Siwaliks strengthens such a decision. The most
prominent diagnostic feature between these two species
according to PILGRIM (1937) is the bending ofthe face on
the cranial axis, a characteristic that I, however, failed to
confirm. Following nomenclature rules, it is obvious that
Tragoportaxpunjabicus (PILGRIM, 1910) has priority over
both T curvicornis and T browni (see also M OYA-SOLA,
1983). In my view, the generic attribution of T punjabicus
is open, since several ofits cranial characteristics are closer
to Miotragocerus than Tragoportax but this issue is beyond

Figure 5: Tragoportaxpunjabicus, crania PIM70 and AMNH20566 from Samos, in lateral view. Scale bar equals 5 cm.



KosTorouros, D.S., Bovidae.

the scope of this work. Early authors (Scurosser, 1904;
ANDREE, 1926) also recognized 7. amalthea on Samos,
and SoLounias (1981) stated that T amalthea “is more
common at Samos than in Pikermi”. It is worth mention-
ing, however, that several races of 7. amalthea, recorded
by Gaupry (1873) and PiLerim & Horwoop (1928),
represent ontogenetic stages of M. valenciennesi, allowing
confusion between these two species [i.e., ‘T. amaltheus
zweite Race’ in ANDREE (1926: textfig. 1), and the res-
toration of 7. amalthea performed by SoLoun1ias (1994),
which is based on the specimens AMNH86556 and SMF
M2048, the former being an adult male of M. valenciennesi
(Fig. 4)]. Excluding isolated tooth rows, the discrimina-
tion of which from T: rugosifrons is quite difficult (Fig. 2),
as well as some frontlets that should rather be ascribed
to T. punjabicus, only a few specimens labelled as being
from Samos could be attributed to 7. amalthea (NHMW
A4764, SMINS13270). I have difficulties in accepting that
three similar-sized and ecologically neighboring species
coexisted on Samos. Since the provenance of the Samos
T. amalthea is unknown, one possibility could be that the
species was present in later levels of Samos, replacing 7.
rugosifrons, as it does on the mainland.

Samokeros minotaurus SOLOUNIAS, 1981 is a large bovid
that looks like an intermediate stage between Tragopor-
tax amalthea and Alephis lyrix GROMOLARD, 1980. Apart
from Samos, S. minotaurusis recorded at Maragheh, Iran
(MNHNP MAR1396). Its particular skull morphology
allows considering it either as a terminal late Miocene
Boselaphini, or as an early Bovini (i.e. discussion in
Sorounias 1981:132-133), but further analysis is necessary
before final conclusions.

Antilopinae Gray, 1821

Genus Gazella BLAINVILLE, 1816

Gazella cf. Gazella capricornis (WAGNER, 1848)
(Plate 1, figs. 1, 4, 8, 10)

Synonyms: in PiLerim & Hopwoop (1928)

Holotype: horn-core illustrated by WacNer (1848:Pl.
1V, fig. 6)

Emended Diagnosis: A gazelle with moderately long
horn-cores, moderately spaced on the frontals, gently in-
clined to the rear and strongly divergent in their distal part;
backward curvature slight to moderate; cross-section from
oval at the base to rounded toward the tips; surface covered
with fine longitudinal furrows; pedicles short anteriorly;
postcornual groove rather large and deep; supraorbital
foramina sunken into large, triangular-shaped pits; nasals
rather short and convex in lateral view; relatively long
opisthocranium weakly bent on the face; relatively long
premolars; p3 and p4 with well distinguished paraconid-
parastylid; p4 with open posterior valley.

Type Locality: Pikermi, Greece

Occurences: Samos - upper horizons, Maragheh, Vathy-
lakkos, Akkasdagi.

‘Time Range: middle-late Turolian

Localities: Mytilinii 1A (MTLA), Mytilinii 1B (MTLB),
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Mpytilinii 1C (MTLC); Samos Island, Greece

Material: frontlet, MTLA97, MTLA298, MTLA413,
MTLB14; anterior part of cranium, MTLB16; left horn-
core, MTLA194, MTLA389, MTLA222, MTLB61;
right horn-core, MTLA221, MTLA413, MTLA405,
MTLC36; horn-core, PMMS94; P4-M3 dex & sin,
MTLA460; M2-M3, MTLA493; P2-M3, MTLA488
dex, MTLA42 sin, MTLB55 sin, MTLB199 dex,
MTLC34 dex; p2-m3, MTLA489 sin, MTLBS dex,
MTLC32 sin; p4-m3 sin, MTLA 417,MTLA457,
MTLAS541; d2-m1, MTLA490, MTLB233.

Description & Comparison:

'The greatest part of the gazelle specimens collected from
the MTLA site (Tables 3, 4) belongs to a small-sized
species with moderately long horn-cores, well spaced on
the frontals, moderately divergent, fairly tilted backwards,
slightly to moderately curved with fine longitudinal
grooves and an oval basal cross-section that becomes
circular towards the top (TD x 100/APD = 71.6-93.8 at
the base and 82.0-100.0 at 7 cm above the base) (Table
3; Fig. 6; PL. 1, fig. 1). The postcornual fossa is large and
oval-shaped. The horn-cores are inserted above the orbits,
with their anterior margin at mid-orbital level. The pos-
terior face of the horn-cores shows a weak flattening in
the largest specimens. The same horn-core pattern can be
seen in some MTLB specimens (Pl. 1, fig. 4), as well asin
one horn-core from MTLC, and in a partially preserved
horn-core from the PMMS collection. The premolar/
molar ratio ranges from 67.0 to 73.0% for the upper tooth
row, and it is 58.0% in one complete lower tooth row
(MTLBS; Table 4). The teeth look more hypsodont than
in the other described Gazella species. The upper molars
have strong styles, the M3 bears a strong metastyle and a
thin protruding mesostyle, the P2, p2 and P3 are rather
small, the paraconid of p3 and p4 is well-distinguished
from the parastylid, the elongated metaconid of p3 is
independent from the entoconid, the metaconid of p4 is
triangular-shaped and is placed posteriorly, the labial wall
of the lower molars is weakly undulated and the third
lobe of m3 has a semi-circular shape (Pl. 1, figs. 8, 10).
The horn-core pattern and dimensions (Table 3, Fig. 6) of
the prevailing gazelle from MTLA falls well within the
ranges of G. capricornis (WAGNER, 1848) from Pikermi,
Greece (but see also KostorouLos, 2005:755) and G. cf.
capricornis from Akkagdagi, Turkey (KosToprouLos, 2005).
Nontheless, the tooth row proportions of the Samos sample
appear slightly different from the typical Pikermi form,
approaching closer to the Akkagdagi gazelle (Table 5).

Gazella pilgrimi BoHLIN, 1935a
(Plate 1, figs. 7, 11)

Synonyms: in Bourin (1935a), GenTrY (1970), Bou-
vRAIN (1996), KosTorouLos (2005) and the following
discussion.
Lectotype: frontlet illustrated by Scurosser (1904:P1.
XIII, fig. 1)
Emended Diagnosis: A gazelle with relatively long, sub-
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parallel horn-cores, set moderately apart on the frontals,
slightly curved and moderately tilted backwards; strong
mediolateral compression with elliptical cross-section
along the horn-core length; surface covered with deep
longitudinal furrows; pedicles long anteriorly; supraor-
bital foramina sunken into large, triangular-shaped pits;
opisthocranium moderately long, fairly bent on the face;
short premolar row; p3 and p4 with weakly distinguished
paraconid-parastylid; p4 with closed posterior valley; small
basal pillars on m1, m2; triangular talonid on m3 marked
by a posterior crest.

Type Locality: Samos-unknown level, Greece
Occurences: Ravin de Zouaves-5, Nikiti-2, Prochoma,
Vathylakkos, Perivolaki, Akkagdagi

Time Range: Early-Middle Turolian

Localities: Mytilinii 4 (MLN), Mytilinii 3 (MYT);
Mytilinii 1A (MTLA), Mytilinii 1B (MTLB), Samos
Island, Greece

Material: Isolated horn-cores, MYT31, MTLAG64,
MTLA145, MTLA438, MTLA319, MTLB208a; pal-
ate, MTLASO; p2-m3 dex & sin, MTLA213; p3-m3 sin,
MTLA183, MLN29; p3-m3 dex, MLNS51; m1-m3 sin,
MYT83; m2-m3 dex, MTLA45.
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Figure 6: Scatter diagram comparing horn-core proportions of
Samos Gazellaat the base (up) and at 7 cm above the base (down).
Symbols marked with an additional circle represent specimens

from the new collection.
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Description & Comparison:

A few isolated horn-cores from MY'T, MTLA and
MTLB sites (Table 3, Fig. 6) are elongated (>150 mm),
strongly inclined backwards and relatively straight or
feebly curved posteriorly with a strong medio-lateral
compression (60.0-75.3 at the base and 68.1-75.4 at 7
cm above the base), a flat lateral face and continuous,
moderately deep longitudinal grooves. The pedicles are
long anteriorly. A palate of an old individual (MTLA80)
and some mandibular fragments might also be at-
tributed to the same species (Table 4). The P3 is large
and trapezoidal-shaped with a strong paracone placed

I TDbase |APDbase| TD7cm | APD7cm

Iﬁazella pilgrimi
MYT31 ?sin 20.0 33.3 16.3 25.2
MTLB208a — 18.9 25.8 12.6 17.2

MTLAI145 ?dex| 23.2 30.8 17.5 23.2
MTLA438 dex 19.0 27.6 14.2 19.6
MTLAG64 sin 16.7 26.3 12.6 18.5
MTLA319 — 15.9 22.3
I Gazella cf. capricornis
MTLA298dex | 20.8 22.4 13.0 15.5
MTLA298 sin 19.6 23.8 12.2 14.0
MTLA97 dex 21.2 26.0
MTLADY7 sin 22.5 24.5 l6.7 16.7
MTLA194 sin 17.4 24.3
MTLA413dex | 21.0 25.5 15.9 16.5
MTLAA413 sin 22.8 23.4 17.3 18.6
MTLA389 sin 24.0 25.8 15.0 17.5
MTLA221 dex | 18.8 24.8

MTLA405 dex | 23.1 27

PMMS94 ?sin 19.1 23.8 12.2 14.4
MTLB61 sin 21.6 27.2 15.2 19
MTLB14 dex 20.8 24.7 14.6 17.7
MTLB14 sin 24.2 273

MTLB16 dex 273 29.1 17.5 18.8
MTLBI16 sin 277 304 19.0 19.7

Gazella mytilinii J

MTLAS518 dex 25.0 30.0 18.6 24.3
MTLAS518 sin 22.0 29.8 17.8 20.7
MTLB136 dex 277 36.7

MTLB136 sin 27.0 36.7 21.2 22.8

MTLB225 - 22.8 33.0 17.3 241
MTLB58 dex 24.0 34.7 19.5 23
MTLB58 sin 26.8 39 18.5 24.3

MTLBI3 dex 23.0 31.9
MTLB92 sin 24.8 30.4
MTLB406 dex 24.7 32.0 18.7 24.3
MTLB96 sin 21.4 28.0 15.5 21.5
MTLB62 ?dex 18.4 25.8 13.6 17.0
MTLB97 dex 20.0 25.2 14.2 17.5
MTLBI1 sin 20.0 26.0
MTLB63 dex 23.7 27.8

Table 3: Horn-core measurements at the base and at 7 cm above
the base of Gazella from Samos.
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N o gl < N ~ o
wemn |5 5 2 8 B 5 B 2 8 5 g 8 5 5 2
MTLASO 534 234 31,5 8.6 5+ 7.0 7.1 6.5 8.4 111 107 120 9.8
MTLA460 32.7 7.2 79 100 10.2 120 11.0 111 105
MTLAA493 32.4 12.8 11.0 11.3 105
MTLA42 524 229 315 75 6.2 7.8 6.9 7.0 78 10.8 10.0 12.3 10.2
MTLA488 540 227 339 77 6.5 7.3 6.9 7.0 83 113 102 13.0 11.3 11.2 106
MTLB16 534 223 330 73 6.6 8.6 7.3
MTLB55 53.8 215 321 76 6.9 7.1 7.0 6.9 8.0 9.1 96 11.0 112 115 10.6
MTLB199 578 244 334 73 57 9.0 6.4 7.0 78 108 92 125 106 112 10.0
MTLC34 550 23.6 325 77 7.1 7.6 6.7 8.4 94 101 112 11.0 11.0 10.6
MTLB362 56.3 254 306 87 7.0 8.8 8.8 7.1 8.5 8.4 9.8 10.8 10.7 10.8 95
g ~ ~ - e < <+ — = ~ Q e ]
R B S S S S N
MLN29 34.5 8.0 4.0 7.2 4.7 114 63 140 54
MLN51 35.0 7.7 4.1 8.0 5.0 9.1 6.0 107 6.0 147 53
MTLA183 36.6 8.3 4.3 8.2 5.3 11.0 6.5 148 6.3
MTLA213 552 19.8 357 47 3.3 6.8 4.5 7.3 49 100 71 114 6.7 148 6.4
MTLBS 564 21.3 367 5.0 3.4 8.3 4.0 8.6 4.8 9.2 63 115 6.6 152 6.3
MTLA417 36.8 9.6 4.7 9.5 60 11.6 6.3 155 6.3
MTLA457 10.3 5.0 16.0 6.5
MTLA489 37.4 7.2 4.4 8.3 52 11.5 6.6 158 6.0
MTLA45 11.5 6.0 16.6 6.5
MTLA541 34.8 8.0 44 115 65 150 6.0
MYTS83 38.5 103 57 116 63 170 6.4
MTLC32 7.4 41 111 72 152 6.0
MTLB362 572 214 363 6.2 3.5 6.7 4.8 11.6 6.6 145 6.4

Table 4: Upper and lower dental measurements of Gazella from MLN, MYT, MTLA-B-C, Samos.

anteriorly; the paracone and the metacone ribs of M1
and M2 are weak to absent, but the paracone rib of M3
is quite strong; the paraconid and the parastylid of p3
and p4 are weakly expressed and their metaconid points
strongly to the rear, closing the posterior valley, while
the anterior valley remains largely open (Pl 1, fig. 7); the
lingual wall of the lower molars is gently undulated and a
thin to moderate parastylid appears (P1. 1, fig. 7); a small
basal pillar exists on m1 and also, but less so on m2; the
third lobe of m3 is marked posteriorly by a fine crest. The
premolars are rather short compared to the molars; the
premolar/molar ratio is 74.3% in the upper (MTLASO)
and 55.4% in the lower tooth row (MTLA213). Two
p3-m3 specimens (Table 3) from MLN should also be
ascribed to the same Gazella species. The molar row is
about 35 mm long. The paraconid and the parastylid of
p3 and p4 are weakly separated, and the metaconid is
elongated and points to the rear (PL. 1, fig. 11). A small
basal pillar is present on m1 and the talonid of m3 is
sub-triangular shaped, with a postero-lingual crest.
The described horn-core and dental characters match
those of Gazella pilgrimi BonLin, 1935a (GENTRY, 1970;
Bouvrain, 1996; KostopouLos, 2006a), which was a
replacement name for Gazella gaudryi SCHLOSSER, 1904
(:PL XIII, fig. 1) from the “braunen Tuffen” of Samos.

Gazella mytilinii PILGRIM, 1926
(Plate 1, figs. 2, 5, 6, 9)

Synonyms: in Prerim & Hopwoop (1928), SoLounias
(1981)

Lectotype: skull, illustrated by ANprEE (1926: P1. XV,
figs. 1, 6, 7), NHMW A4777

Emended Diagnosis: A gazelle with uprightly inserted,
almost parallel, moderately long and robust horn-cores,
closely settled on the frontals and strongly curved back-
wards; a weak torsion may occur; cross-section elliptical
at the base toward oval at the tips; surface covered with
deep longitudinal furrows, especially strong anteriorly and
posteriorly; pedicles short anteriorly; postcornual fossa
rather small, rounded and deep; opisthocranium relatively
long and weakly bent on the face.

Type Locality: Samos - unknown level, Greece

Time Range: middle Turolian

Localities: Mytilinii 1A (MTLA), Mytilinii 1B (MTLB);
Samos Island, Greece

Material: Frontlet, MTLAS518, MTLB58, MTLB169,
MTLB136; left horn-core, MTLB225, MTLB91,
MTLB92, MTLB96; right horn-core, MTLB93,
MTLB406, MTLB63, MTLB97, MTLB62; upper and
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lower dentition MTLB362. Provisionally ascribed: female
cranium PMMS63.

Description & Comparison:

Most Gazella specimens from MTLB (Tables 3, 4) belong
to a small sized species, with moderately long and robust
horn-cores (Table 4; Fig. 6) that are closely settled on the
frontals, weakly tilted, strongly curved backwards and
running in parallel to each other (PL. 1, figs. 2, 5, 6). The
horn-cores are placed above the orbits, with their anterior
margin at the mid-orbital level. The pedicles are short ante-
riorly (PL. 1, figs. 2, 5). The horn-core surface bears strong
and deep longitudinal grooves, especially in font and back
(P1. 1, figs. 2, 5). Their cross-section is elliptical through-
out their length (68.7-87.3 at the base and 71.7-92.0 at 7
cm above the base). The postcornual fossa is rather small,
round and deep. The specimens MTLB62, 63, 91 and 97
are smaller than the rest of the sample (Table 4), but they
still retain the strong backward curvature and the deep
furrows, suggesting that they probably represent young
individuals (Davis, 1980 fide Bouvrain, 1996). A feeble
torsion is present on the largest specimens (MTLBS5S;
Pl. 1, fig. 2). The frontlet MTLAS518 (PL. 1, fig. 6) fits in
perfectly with the main Gazella morphotype from MTLB
and is regarded as conspecific.

'The few badly preserved dentitions ascribed to this species
belong to a single individual (Table 4; PL. 1, fig. 9). The
teeth are less hypsodont than in G. cf. capricornis and G.
pilgrimi with comparatively large upper premolars (the
premolar/molar ratio is 83), long p2, fused metaconid
and entoconid on p3, narrow lower molars with a strong
parastylid and entostylid, well-convex labial ribs, and a
rounded third lobe on m3.

PiLgrim (1926) united Gazella sp. of ScHLosser (1904:
PL. VIII, fig. 7; PL X111, fig. 5) and Gazella schlosseri AN-
DREE, 1926 under Gazella mytilinii. PrLerim & Hopwoop
(1928) gave the first review of this species, to which they
also assigned the Samos frontlet NHML MS5420, an act
already discussed by SoLoun1as (1981:151) and BouvraIn
(1996:124). SoLoun1as (1981) reviewed G. mytilinii based
mostly on the holotype cranium NHMW A4777 (An-
DREE, 1926:Pl. XVL, figs. 1, 6, 7; SoLouni1as, 1981:fig.
47); he also referred the cranium SMF M1970 to this
species, which I unfortunately have not seen.

Little is really known about the morphological variation
of G. mytilinii. According to the skull specimen NHMW
A4777 and the illustrations of ScHLossER (1904), the
horn-cores of G. mytilinii are uprightly inserted above
the orbits, closely settled on the frontals, rather short or
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moderately long as those of G. capricornis, strongly curved
backwards as most specimens of G. deperdita (i.e., HEINTZ,
1971) and parallel to each other, or weakly divergent. The
basal medio-lateral compression of the horn-cores is simi-
lar to that seen in G. pilgrimi, but much less towards the
tips, where their cross-section becomes oval-shaped (Fig.
6). The horn-core surface bears deep continuous furrows,
especially marked on the anterior and posterior face. The
pedicles are short anteriorly and well-distinct from the
horn-cores. This set of characteristics exists on MTLAS518
and in most specimens from MTLB, which consequently
are assigned to G. mytilinii.

Sovroun1as (1981) suggested that NHMW A4777 might
represent a horned female of G. mytilinii. Nevertheless, a
hornless skull from Samos (PMMS63; PL. 1, fig. 3) seems
to represent the female condition of this species better.
PMMS63 is well-preserved, but its dentition is badly dam-
aged. The orbit is large and rounded, with its anterior mar-
gin above the M2-M3 limit. The postero-dorsal margin
of the orbit projects laterally. The lachrymal fossa is barely
defined and shallow. The infraorbital foramen opens above
P2-P3 limit. The palatine condition is “U”-shaped and the
choane opens just behind the M3. The opisthocranium is
rather short, with a bulbous fontoparietal region; its poste-
rior part slopes strongly on the basicranial axis and forms
an obtuse angle with the occiput. The occipital is rather
high and faces partly laterally. The posterior tuberosities
of the basioccipital are strong and the anterior ones are
well-developed and closely settled togehter, separated by
a deep central groove.

Discussion:

Even though abundant and widespread during the late
Miocene, Old World Gazella remains poorly understood
and insufficiently resolved from a systematic point of
view. Long-lasting nomenclatural inconsistencies together
with interspecific morpho-ecological overlapping and
intraspecific morpho-metrical variation, usually affected
by ontogenetic allometry, do not have allowed clear taxo-
nomical allocation yet. The gazelles of Samos certainly
join this case as the number of occurring species and their
chronostratigraphic distribution remained unknown.
GeNTRY (1970) incorrectly included Gazella n. sp. of AN-
pREE (1926:Pl. X V], figs. 2, 5; PIM199) and Gazella sp.
of ANDREE (1926:169; PIM197) into G. pilgrimi, and the
same is true for the small Samos Gazella at the NHML
(Prerim & Hopwoon, 1926:12). On the contrary, G.
longicornis ANDREE, 1926 (:P1. X VT, figs. 3, 9; PIM200) is

certainly synonymous with Schlosser’s species, as GENTRY

Table 5: Tooth row measure-
ments and proportions of Ga-
zella capricornis from Pikermi
and Gazella cf. capricornis from
Samos and Akkasdagi. Data
from KosTtorouros (2005).

Gazella capricornis
Measurement Pikermi Samos | Akkagdagi
48.6-54.9 52.4-57.8 54.0-57.0
P2-M3 length (n=9) (n=6) (n=6)
P2-P4/M1-M3*100 75.4-78.4 67.0-73.0 67.7-74.6
49.4-56.4 56.4 53.7-58.8
- h
p2-m3 lengt (n=8) (n=1) (n=3)
p2-p4/m1-m3*100 59.7-70.8 58.0 55.2-56.4
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(1970:297) already pointed out. SoLounias (1981) inex-
plicably merged G. pilgrimi with Gazella capricornis (WaG-
NER, 1848), originally known from Pikermi (Greece) but
Bouvrain (1996) definitely fixed this misunderstanding
and restored the morphological frame of G. pilgrimi, based
on a large sample from Axios valley, Greece. SoLouN1AS
(1981:fig. 48) refers the Samos cranium AMNH20580
from B. Brown’s Q5 to the Chinese G. dorcadoides
ScHLOsSER, 1903 (re-defined by BonLin, 1941) but this
specimen also shows great similarities with skull mate-
rial of G. pilgrimi from Axios valley (Bouvrain, 2001:
fig. 4 and MNHNP S1q809, AramMBOURG & P1VETEAU,
1929:P1. VIII, fig. 3). Although differences between the
Samos and Axios valley samples do occur, they do not
exceed ordinary intraspecific variability, and I assign the
QS gazelle to G. pilgrimi. The frontlets AMNH20775 and
AMNH20776 from B. Brown’s Qx and NHMW A4776
could belong to this species, as well.

One left p2-m3 and a mandible at the NHML (M4177 and
M4176, respectively) ascribed by PiLerim & Hopwoop
(1928) to G. gaudryi ScHLOSSER, 1904, might also belong
to G. pilgrimi. The lower tooth row is rather small (p2-m3
= 50.3-52.5 mm), with short premolars compared to the
molars (p/m ratio from 56 to 58%), a widely open anterior
valley on p3 and p4 and no goat fold on the molars.

'The cranium AMNH20570 from Q5, assigned by SoLou-
N1as (1981:fig. 46) to his ‘G. capricornis’, is indeed similar
to several G. capricornis crania from Pikermi, from which
it differs by the slightly longer and wider opisthocra-
nium. Gazella n.sp. of ANDREE (1926:P1. X VT, figs. 2, 5;
PIM199) is probably a young individual of G. capricornis,
fully compatible with MTLA298. The hornless cranium
AMNH97292, also from Q3, with a “V”-shaped palatine
condition, the anterior border of the orbit above M3 and
rather hypsodont M3 might represent a female of the
same species.

I think Gazella sp. of ANDREE (1926:169; PIM197) is
G. mytilinii, as it shares a common morphology with
the MTLB sample of this species. The skull specimen
AMNH20706 from B. Brown’s Q1 is probably conspecific
but its smaller horn-cores might indicate an immature
individual like MTLB97 and MTLBé62. Although the
preserved left horn-core of NHML M5420 appears some-
what larger than in G. mytilinii, especially at 7 cm above the
base, and its longitudinal furrows are less deep and more
discontinuous, the rest of its morphological features fit in
pretty well with those of the species. A female cranium at
AMNH (20571) from B. Brown’s Q3 has a very similar
structure to PMMS63, and I think both represent females
of G. mytilinii.

'The small gazelle with short, slim, fairly straight, weakly
medio-laterally compressed and rather widely spaced
horn-cores present in the NHML Samos collection, as
well as the horn-cores MGL 5950 from Forsyth-Major’s
‘Stefano’ and NHMW1911v4, have to be attributed to a
distinct species (Fig. 6). Pigrim & Hopwoobp (1928)
assigned the NHML sample to G. gaudryi SCHLOSSER,
1904, suggesting that they represent females and young
individuals of this species. Nevertheless, females of G.
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pilgrimihave been proved to be hornless (KoroTKEVITCH,

1976; Bouvrain, 1996). The small Samos horn-cores are
very similar to those of Gazella sp. from Kemiklitepe D
and Garkin, Turkey (KéuLER, 1987, BouvraAIN, 1994D),
as well as to several specimens from Maragheh at NHMP.
Bouvrain (1996:129) suggests affinities of this group of
gazelles with Gazella gracile KoroTkEVITCH, 1976, from
Berislav, Black Sea region, a form that was originally de-
scribed as a small-sized sub-species of G. schlosseri PavLow,
1913. The horn-cores of G. schlosseri differ from those of the
small gazelle from Samos, Kemiklitepe D and Maragheh
in the shorter pedicle, the more bulbous basal part, the
sigmoid anterior profile and the weaker posterior curva-
ture. Most of the morpho-metrical features of the Samos,
Maragheh and Kemiklitepe D sample recall the Vallesian
Gazella ancyrensis Texxava, 1973 (:PL. I, figs. 1-2; P1. II,
fig. 1) from Middle Sinap and I suggest ascribing them
to G. cf. ancyrensis.

Genus Magjoreas KosTopouLos, 2004
?Majoreas sp.

Locality: Mytilinii 3 (MYT), Samos Island, Greece
Material: part of horn-core, MYT128

Description & Comparison:

A badly preserved part of a rather right torsioned
horn-core, has an oval basal cross-section (minimum
basal axis = 33.0 mm; maximum basal axis = 45.3 mm)
and an irregular antero-medial keel restricted in its
proximal part; the horn tapers abruptly upwards and
the cross-section becomes sub-triangular slightly above
the keel’s top. The medial surface is rough, porous
and bulbous at the base, whereas the lateral surface is
smooth. The horn-core should have been short. Al-
though the orientation of the horn-core (left/right) is
highly speculative, its morphological features remove it
from Oioceros GAILLARD, 1902, whose horn-cores have
tighter torsion, exaggerated by deep furrows. MY'T'128
is also different from Samorragus SickENBERG, 1936,
whose horn-cores bear a weak antero-lateral keel, and
Samodorcas Bouvrain & Bonis, 1985, which has very
compressed horn-cores. Protragelaphus DamEs, 1883,
has more tightly torsioned horn-cores with a posterior
keel, whereas Parurmiatherium SICKENBERG, 1932, and
Criotherium Major, 1891a, have a completely different
horn-core structure. Among common late Miocene
spiral-horned antelopes, Prostrepsiceros Major, 1891a,
and Majoreas KosTorouLos, 2004, show the greatest
similarity with MYT128. Prostrepsiceros is known from
Samos by two species Pr. fraasi (ANDREE, 1926) and
Pr. zitteli (ScHLOSSER, 1904); the former does not show
keel development, whereas the latter is significantly
smaller than MY'T'128, has a stronger antero-medial
keel and a significant antero-posterior compression.
Majoreas might fit in better with the MYT128 mor-
phology, in having weakly spiraled and medio-laterally

compressed horn-cores with a weak antero-medial keel.
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Table 6: Cranial measurements l Measurements MTLA3 | MTLA13 | PMMS97 —I

of Sporadotragus parvidens from L basion-choane 99.7

MTLA, PMMS, Samos. L basion-P2 155.6 158.6
L frontonasal suture-occipital 138.5 136.8
L frontoparietal suture-occiput 66.0 62.2 67.5
L supraorbitals-frontoparietal 72.7 63.7 71.4
L supraorbitals-occipital 131.0 120.0 127.8
L anterior he- occipital 124.5 115.7 126.0
L anterior orbit-anterior P2 76.3 74.3
W skull at the lateral edges of he 99.4 101.3 100.5
‘W braincase 68.1 69.0 69.3
W supraorbital pits 47.6 48.5 51.0
W bicondyles 49.5 50.6
W bimastoids 70.9 74.5 77.0
W ptbe 31.7 28.5
Watbc 249 26.5
H occiput 345 314
L he (along anterior face) 390.0
H he (posterior chord) 280.0
TD hcbase 37.8 41.0 36.3
APD hcbase 489 45.2 47.0
TD hc at 10 cm above the base 31.0 26.0
APD hc at 10 cm above the base 36.3 355

Discussion:

'The Samos spiral-horned antelopes remain the least known
and the most intriguing group of bovids. The current
archive records six genera and eight medium-sized spe-
cies: four with heteronymous spiraled horn-cores and four
with homonymous ones. ‘Prosinotragus’ sp. of SOLOUNIAS
(1981; NHMW A4778) has several features in common
with Samotragus crassicornis SICKENBERG, 1936, and they
could be synonymized at generic level. The apparent high
diversity of Samos spiral-horned antelopes does not,
however, reflect abundance, as five species are known by
their holotype/lectotype only, whereas the other three are
represented by a few specimens only; the new collection
has, unfortunately, nothing to add to this scrappy list of
material.

What is also amazing is the weak correspondence between
the spiral horned antelopes of Samos and those from
continental Greece. Indeed, apart from Protragelaphus
skuzesi DAMESs, 1883, the rest of the spiral-horned ante-
lopes recorded on both sides of the Aegean Sea is quite
different at species level, at least. On the Greek mainland,
Samotragus is known only by a small and primitive late
Vallesian species from Axios valley, whereas Oioceros is rep-
resented there by a synchronous but significantly smaller
species than O. wegneri ANDREE, 1926, from Samos.
Samodorcas is missing from continental Greece, while the
well-documented Palzeoreas GAUDRY, 1861, is replaced
on Samos by forms referred to Majoreas by KosTorouLos
(2004). Prostrepsiceros is represented on Samos by Pr. zitteli
and Pr. fraasi, and even though the latter species might
also be present at Perivolaki (KosTorouros, 2006b), the
continental archieve mostly records Pr. axiosi KosTopou-
Los, 2004 and Pr. rotundicornis (WEITHOFER, 1888). Pr.

zitteli has often been confused with Pr. houtumschindleri
(RopLer & WEITHOFER, 1890) from Maragheh (e.g.,
Sorounias, 1981; Bisi, 2008), but I think it is distinct,
and probably closer to the early Turolian Pr. axiosi from
Axios valley. Suggested synonymy between Pr. fraasi and
Pr. rotundicornis (e.g., GENTRY, 1971; SoLoun1as, 1981)
seems also unlikely to me as the horn-core pattern in the
two species is quite different.

Genus Sporadotragus KreTZO01, 1968

Sporadotragus parvidens (GAUDRY, 1861)
(Plate 2)

Synonyms: in SoLounias (1981), GErAADs et al. (2006)
Lectotype: incomplete skull MNHNP PIK2453, illus-
trated by Gaupry (1861:P1. IX, fig. 4; 1862-67: PL. XLVII,
figs. 6, 7); note that both illustrations show a ‘negative’ (left
as right) view of the same specimen.

Diagnosis: as in GERAADs et al. (2006:474)

Type Locality: Pikermi, Greece

Occurences: Samos

Time Range: Middle Turolian

Locality: Mytilinii 1A (MTLA), Mytilinii 3 (MYT),
PMMS; Samos Island, Greece

Material: Crania, MTLA3, MTLA13; part of horn-core,
MY'T63; opisthocranium PMMS97; palate, MTLA19,
MTLA22; palate with P3-M3 dex and P2-M2 sin,
MYT85; mandible, MTLA270; right mandibular ramus
with p2-m3, MTLA301; p4-m3sin, MTLA434; m1-m3
dex, MTLA373; left mandibular fragment with p3-m3,
MYT86.
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- o) o Q " § E a § Table 7: Upper and lower dental
é é é 5 g é E é E meas?rements of Sporadotragus
S S S E E S S S S iz;:z;d;:rxniom MTLA and

PM | 713 722 775 760 pm 760 760 ’ '

P 30.5 31.5 33 315 296 | p 29.2 289

M 41.6 434 48.7 467 434 | m 46.5 48 48.3

LP2 10.5 100 107 95 9.2 | Lp2 6.8 8.5

WP2 9.0 9.5 8.6 8.3 8.5 Wp2 4.5 52

LP3 10.5 10.8 11.0 102 105 | Lp3 10.0 10.0

WP3 10.2 105 10.7 8.7 10.1 | Wp3 6.3 6.5

LP4 9.7 9.8 10.0 9.9 10.2 | Lp4 11.8 104 10.4

WP4 11.2 114 115 123 111 | Wp4 7.5 7.0 7.2

LM1 13.5 16.0 15.0 144 | Lml 11.5 11.3 11.5 11.0

WM1 14.0 13.7 15.0 133 | Wml 9.5 9.0 9.0 9.8

LM2 155 185 18.2 16.0 | Lm2 14.2 150 14.1 14.2

WM2 | 16.1 155 16.5 150 142 | Wm2 10.0 9.5 104 112

LM3 17.8 16.5 18.2 17.2 15.0 | Lm3 221 23.0 23.0

WM3 | 155 150 153 12.8 | Wm3 10.1 9.8 10.2

Description & Comparison:

Both cranial specimens MTLA3 and MTLA13 (Table
6; PL. 2, figs. 1, 2) lack the anterior part of the muzzle and
the distal part of the horn-cores. 'The opisthocranium is
short compared to the face, which slopes abruptly on the
braincase, but less than in most Pikermi specimens; the
cranial roof forms an angle of about 100-105° with the
anterior part of the frontals. In lateral aspect, the occiput
forms a 120-135° angle with the cranial roof, whereas the
palate forms a 25-28° angle with the basioccipital. The
braincase widens anteriorly. The anterior margin of the
orbit is placed above the anterior lobe of M3; the orbit is
round and slightly extends laterally. The lachrymal fossa
is small, rounded and rather shallow, well-localized just in
front of the orbit. The frontals are strongly inflated between
the horn-core bases. The interfrontal suture is constricted
throughout its length. In lateral profile, the fronto-nasal
region appears gently concave and the cranial roof weakly
convex. A narrow ethmoidal fissure is presentin MTLA3
(PL. 2, fig. 1). The infraorbital foramen opens over the
P2-P3 limit. The supraorbital foramina are small, widely
spaced and open directly into the frontals. The nasals widen
posteriorly and their contact with the frontals is placed just
in front of the orbits. The occipital condyles do not stick
out from the occiput and they point postero-ventrally. The
foramen magnum is rather large and quadrangular-shaped.
The occipital face is wide and low, and the occiput faces
mostly posteriorly, as do the mastoids too. The external
occipital crest is weakly developed. The basioccipital is long
and moderately narrow, with strong crest-like posterior
tuberosities and bulbous-elongated anterior ones (PL. 2,
fig. 2b). A wide, shallow groove runs along the midline
of the basioccipital. The auditory bulla is probably small.
'The palatine condition is “U” shaped and the choane opens
behind M3, whereas the lateral indentations go deeper
forward, reaching M3. The horn-cores are inserted above
the orbits and slightly posteriorly positioned; their anterior
border is over the middle of the orbit. In anterior view, the

horn-cores diverge moderately, whereas in lateral aspect,
they are openly curved backwards (Pl. 2, fig. 2a). Their
cross-section is oval throughout their length, with a wide
front face at the base. There are no evidences of keels and
the horn-core surface is ornamented by thin, asymmetrical
discontinuous furrows.

The cranial specimen PMMS97 (Table 6; Pl 2, fig. 3)
lacks the face, but it preserves the complete left horn-core.
The opisthocranium morphology and dimensions per-
fectly match those of the previously described skulls from
MTLA. The horn-core is somewhat more compressed
mediolaterally than in MTLA and lacks the anterior face at
its base, but these differences seem to express intraspecific
variability. Asin MTLA, the thicker part of the horn-core
base lies anteriorly. The left horn-core outlines a great arch,
slightly declining inwards at its tip.

'The specimen MYT63 is a distal part of a left horn-core,

with a characteristically oval cross section. The speci-
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Figure 7: Scatter diagram comparing basal horn-core proportions
of Sporadotragus parvidens and Palaeoryx from several sites.
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men shows a strongly convex medial surface, a backward
curvature and a minimal inward flexion. Its morphology
and proportions in the basal preserved part (34.3 x 39.8
mm) indicate a rather medium-sized bovid, similar to
Sporadotragus parvidens from MTLA.

‘The upper premolar/molar ratio ranges between 60.2 and
77.3% (n = 6) in MTLA and it is about 68% in MYTS5;
tooth measurements are given in Table 7. The P2 is trape-
zoidal-shaped, with a strong paracone rib placed anteriorly
(PL 2, fig. 4). The P3 is less asymetrical than P2, but with
a similarly developed paracone rib and a strong-sharp
parastyle; lingually, there is a hint of bilobation. The P4
has a strong parastyle and metastyle and a less protruding
buccally paracone rib that is placed more centrally (P1. 2,
fig. 4). The upper molars have the typical morphology of
the group with a narrow, lingually protruding anterior lobe
and a wide posterior one. The parastyle, the mesostyle and
the paracone rib are strong, whereas the metastyle is im-
portant only on M3, however without flaring posteriorly.
There are no basal pillars and M1 and M2 bear a central
islet in mid-wear stage (PL. 2, fig. 4).

The first two incisors (MTLA270; Pl. 2, fig. 6) are
trapezoidal-shaped with i1 slightly wider than i2; i3 and
¢ are oval-shaped, with the former smaller than the latter.
'The lower premolar row is short compared to the molars
(Table 7). On p3, the paraconid and the parastylid are
undistinguished, the metaconid is elongated and oblique
towards the rear and the entoconid is quickly fuses with the
entostylid (PL. 2, figs. 5, 7); an incipient hypoconid appears
labially. On p4 the metaconid extends anteroposteriorly
and the anterior valley closes in mid-wear stage. Like on
p3, the paraconid is undistinguished from the parastylid,
and the entoconid and the entostylid merge rapidly (P1. 2,
figs. 5, 7). The hypoconid is well-developed on the buccal
face. The lower molars have no goat folds or basal pillars
(PL 2, figs. 5, 7). The parastylid is weak, except for m3,
which is also associated by a large third lobe. The badly
preserved mandibular fragment M'Y'T'86 belongs to an old
individual and does not permit significant morphological
observations. The molar row is 44 mm long. The anterior
valley of p3 is open and the third lobe of m3 is rather large.
Although the morphology is not clear enough, the teeth fit
in quite well with those of the palate MY'T'85, suggesting
that they plausibly belong to the same species.
Sporadotragus KreTZO1, 1968 and Pseudotragus SCHLOSSER,
1904 take part in a long-lasting, but inconclusive discussion
that considers them either as synonymous or as valid genera
(e.g., SoLoun1as, 1981; KoHLER, 1987; BoHLIN, 1936;
Bosscua-ErDBRINK, 1988; GENTRY, 1999; GERAADS et
al., 2006). In the most recent review GERAADs et al. (2006)
suggested that Pseudotragus usage should be restricted to
the lectotype of P. capricornis (but see the following discus-
sion) and re-instated Sporadotragus for the species S. parvi-
dens (GAUDRY, 1861) from Pikermi = S. schafferi (ANDREE,
1926) from Samos and the new species S. vasi/i GERAADS,
Spassov & Kovachev, 2006 from Bulgaria. I agree with
SoLoun1as (1981) and GErAADs et al. (2006) in consider-
ing Sporadotragus KrETZOI1, 1968 as generically distinct.
The new Samos material is morpho-metrically uniform
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and differs from the lectotype of Pseudotragus capricornis
ScHLOSSER, 1904 (:P. X, fig. 7), as well as from other spec-
imens referred to this species, in the weaker medio-lateral
compression of the horn-cores that have a front surface and
no keels, the strongly elevated frontals between the horn
bases and the stronger cranio-facial angle. Skull material
from MTLA, MYT and PMMS perfectly matches with
other specimens of Sporadotagus parvidens from Samos
(SMF1975, PIM133, NHMW 1911vl, AMNH20777-
Qx, AMNH20689, 23035- Q1, AMNH22941-Q5).
Comparison of the entire Samos §. parvidens sample with
the Pikermi and Kemiklitepe D ones shows similar horn-
core proportions (Fig. 7). Nonetheless, the Pikermi form
differs from Samos Sporadotragus by the narrower and
higher occiput that is more inclined on the cranial roof,
the shorter opisthocranium with a more convex roof, the
more inclined braincase on the face (95-105° for 5 Samos
specimens instead of 80-93° for 5 Pikermi specimens),
and the less lingually extended protocone on the molars.
Although the differences between the Pikermi and the
Samos population seem to be rather constant and strik-
ing enough, some Pikermi specimens (NHML M11428)
weaken the observed morpho-metrical gap, making hazy
a possible separation at species level hazy. Thus, I shall
continue to assign the Samos Sporadotragusto 8. parvidens,
following GERAADs et al. (2006).

Genus Palaeoryx GAUDRY, 1861

Palaeoryx majori SCHLOSSER, 1904
(Plate 3, fig. 1)

Synonyms: Palaeoryx laticeps ANDREE, 1926:P1. XIII,
figs. 4,6
Lectotype: incomplete skull, illustrated by ScHLOSSER
(1904:PL. VII, fig. 5)
Emended Diagnosis: A large antelope with strongly later-
ally inserted and significantly divergent horn-cores placed
behind the orbits, but upright compared to the cranial
roof; horn-cores curved backwards and significantly bent
inwards at their tips with weak mediolateral compression
and feeble distal twisting; opisthocranium relatively short
with more open occipito-parietal than fronto-parietal
angle; long premolars compared to the molars.
Type Locality: Samos - unknown level, Greece
Occurences: Akkagdagi, Halmyropotamos
Time Range: middle-late Turolian
Localities: Mytilinii 1B (MTLB), Mytilinii 1C (MTLC);
Samos Island, Greece
Material: part of cranium MTLB160b; opisthocranium
PMMS80; palate, MTLB157; mandible, MTLB242;
p4 dex, MTLB57; right mandibular ramus with p2-m3,
MTLC23

Description & Comparison:

'The cranio-facial angle is about 120°. The orbits are rounded
and placed beneath the horn-cores (Pl. 3, fig. 1a). The
opisthocranium is short and rather narrow, but longer than
in P. pallasi (Table 8; PL. 3, figs. 1a, 2a). The zygomatic
arches deepen towards the front. The interfrontal suture is
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3 - < Table 8: Cranial measurements
= 2 b ] & o
Measurements = x z Z Z D odg 29 of Palaeoryx from Samos and
ﬁ § ﬁ ;:’ % ! % § % ?.5 Pikermi. P. majori: MTLB160b,
= ~ > > SR O zZzs z= PMMS80 Samos; P. pallasi:
L basion-choane 133.0 131.2 MTLA113, 114, Samos and
L basion-P2 250.0 2346 216 MNHNP PIK2456, NHML
L frontonasal-frontoparietal | 125.0 126.0 1193 101.7 994 1064 M10831, 10832, Pikermi.
L frontonasal-occiput 176.0 187.0 151.4  161.6
L frontoparietal-occiput 64.3 75.0 65.0  68.7
W braincase 88.1 95.3 93.4 94.0 84.5 90.0
W skull behind he 87.5 99.0 94.0 99.0
W bi-orbital 150.0 170.9  150.0 157.0 156
W suptaorbital pits 76.6 76.0 625 585 695 624
W bimastoids 1194 1072 124.0 105.0 110.8
W bicondyles 76.6 72.0 73.5 72.2 66.6
W ptbc 44.5 43.1 43.5 42.6 39
W atbe 31.0 293 38.5 28.9 31.3
TD orbit 55.0 57.8 55.3
W palate at back of M3 55.0 51.5 62.0 55.0 55.5
H occiput 49.0 52.0 54.5 53.3 51.0
Length hc 330.0 360.0 350.0 275.0
TD hc base 55.5 60.0 465 59.0 55.0 45.1
APD hc base 67.5 59.0 64.5 68.5 69.4 60.3
TD hc at 10 cm above base 40.4 40.3 34,5
APD hc at 10 cm above base | 48.7 44.0 42.5
L P2-M3 1140 1170 1115 114 104.5
L P2-P4 49.2 50.4 49.8 49.3 45.3
L M1-M3 68.4  68.0 68.2 61.3

invisible and the frontals are not inflated between the horns.
'The basioccipital is elongated, sub-triangular and weakly
concave in lateral aspect. The occipital face is hexagonal-
shaped, forming an obtuse angle of 135° with the cranial
roof (PL. 3, fig. 1c). A thin but sharp external occipital crest
is associated by deep scars on either side. The occipital
condyles are widely expanded and point postero-ventrally.
The paroccipital processes are moderately developed and
strongly oblique with regard to the sagittal plane. The mas-
toid expands laterally. Both the posterior and the anterior
tuberosities of the basioccipital are crest-like and vertical to
the sagittal plane, with the former being stronger than the
latter (PL. 3, fig. 1d). The supraorbital foramina are simple
and widely spaced. The horn-cores are inserted above the
posterior part of the orbits at right angles to the cranial
roof and curve strongly laterally, forming an open arch to
the rear (PL 3, figs. 1a, b). In anterior view, they diverge
significantly, but they re-curve inwards at their tips (P1. 3,
fig. 1b); they appear feebly twisted in their distal part. Their
basal cross-section is oval (Table 8) with a weakly convex
medial face and an extremely convex lateral one.

It is quite possible that the palate MTLB157 and the
mandible MTLB242 belong to the same individual with
MTLB160b (Tables 9, 10; Fig. 8). The upper premolars are
large compared to the molars (P/M index 74-78). On P2,
the parastyle does not reach the buccal face (Fig. 8). The
paracone is placed anteriorly and is strong with a weakly
concave posterior flange. On P3, there is a hint of lingual

bilobation and the occlusal face is trapezoidal-shaped. The
parastyle is strong and vertical to the anteroposterior axis
of the tooth, while the paracone is similar to P2 (Fig. 8).
The P4is wide and narrow, with a barely observable lingual
groove. The parastyle, the paracone and the metastyle are
weakly developed. The molars have a rudimentary basal
tubercle, but no pillar, the protocone is rather angular and
the mesostyle is strong and rather thick, but less so, than
the parastyle (Fig. 8). There are no central islets.

The incisor arcade is semi-rounded and the occlusal surface
of i1 and i2 is sub-horizontal (Fig. 8). The il and i2 are
equally wide, as are i3 and c. The premolar row represents
64.6-70.7% of the tooth row. The p2 is simple, without a
paraconid and with an incipient entoconid (Fig. 8). On p3,
the paraconid is separated from the parastylid in the upper
part of the crown; the metaconid is elongated and inclines
posteriorly, leaving the anterior valley open,; the entoconid
is vertical to the tooth axis and the hypoconid is weakly
developed and narrow (Fig. 8). On p4, the metaconid has a
central position, it is sub-rounded and does not fuse either
with the paraconid or with the entoconid until reaching a
very advanced wear stage (Fig. 8). The paraconid is weakly
separated from the parastylid, whereas the entoconid and
the entostylid quickly fuse together. The hypoconid is well-
developed but narrow. All molars bear a rather strong but
short basal pillar. The parastylid is moderately developed.
The mandibular ramus MTLC23 is dimensionally close to
MTLB242 (Table 10) and has a similar morphology, but
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its p4 shows a continuous lingual wall and aless developed
hypoconid. MTLB160B is morpho-metrically identical to
a set of other Samos crania including the lectotype of P.
majori (SCHLOSSER, 1904:P1. VII, fig. 5), PIM 121 (holo-
type of Palaeoryx laticeps ANDREE, 1926) and NHMW
A4779. Adopting GENTRY’S (1971) taxonomy, most ofthe
later authors considered Palaeoryx majori SCHLOSSER, 1904
as ajunior synonym of P. pallasi (W AGNER, 1857). Based
on Samos and Turkish material I have recently reinstated,
however, P. majori, and I gave differential features between
these two species (KosTorouLos, 2005:780-781, fig. 24,
tab. 14); Table 11 updates and summarizes these results.

As I have already pointed out (KosToPouLOS, 2005), the
dentition of P. majori was not known for certain since
SCHLOSSER (1904) assigned some isolated dentitions to

MTLA113 r

MTLAA486
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the species that, however, could belong to P. pallasi as
well. Based on Akka”dagi material, I supposed that P.
majori had a shorter molar row than P. pallasi. The new
material from Samos offers some more data: P. majori is
characterized by a slightly smaller dentition than P.pa/lasi
and an equally long premolar row, but the molars appear
to be significantly shorter in the former species.

Palacoryxp allasi (WAGNER, 1857)
(Plate 3, figs. 2, 4)

Synonyms: Palacoryx woodwardi PILGRIM & H OPWOOD,
1928

Lectotype: the skull and horn-cores illustrated by W AGNER
(1857:P1. VI, fig. 21)

MTLB157

MTLB207

MTLA242 ¢

Figure 8: Palacoryxpallasi MTLAN3-reversed, MTLB207, MTLA486) and Palacoryx majori MTLB157, MTLB242-reversed)

tooth rows from Samos, in occlusal view. Scale bar equals 5 cm.
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Emended Diagnosis: A large antelope with laterally
inserted, moderately divergent, strongly tilted backwards
and long, almost straight horn-cores, placed well behind
the orbits and weakly recurving inwards at their tips;
opisthocranium relatively short with more open fronto-
parietal than occipito-parietal angle; short premolars
compared to the molars.

Type Locality: Pikermi, Greece

Occurences: Samos, Maragheh, Halmyropotamos, Nova
Emetovka, Taraklija, Kayadibi, ?Perivolaki, ?Sivas
Time Range: Middle Turolian

Localities: Mytilinii 1A (MTLA, Mytilinii 1B (MTLB}),
Samos Island, Greece

Material: cranium, MTLA113; part of cranium, MTLA
114; part of braincase MTLA347; left mandibular ra-
mus with p3-m3, MTLA486; p2-p3 dex, MTLA214;
p3 sin, MTLA192; left mandibular ramus with p2-m3,
MTLB207.

Description & Comparison:

The braincase is bulbous and short compared to the face,
which bends at a 135° angle on the cranial roof (Table
8; P1. 3, figs. 2a, 4). The frontals do not rise between the
horns. The interfrontal suture is visible along its length and
weakly constricted. The supraorbital foramina are small,
simple and widely spaced. The nuchal crest is very strong
and the occiput forms an angle of 120° with the cranial
roof. The occipital condyles incline downwards and the
occipital faces postero-ventrally. A groove runs along the
midline of the basioccipital, which is short, quadrangular-
shaped and concave in lateral profile (Pl 3, fig. 2b). The
occipital face has a semi-circular shape and the external
occipital crest is weak and bordered by two small and
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shallow ligament scars. The zygomatic arch runs parallel
to the parietal sides. The fronto-nasal suture forms an ‘M’
(PL. 3, fig. 2d) and the nasals are long and narrow, but
expand laterally at the level of the thin ethmoidal fissure.
'The lachrymal fossa is deep in its distal part, large and
extends anteriorly (PL. 3, fig. 2a). The orbit is elongated,
with its anterior margin above the posterior lobe of M3, or
slightly posteriorly. The infraorbital foramen opens above
P3. The choane opens behind M3 and the lateral indenta-
tion goes far forwards (Pl. 3, fig. 2c). The horn-cores are
placed behind the orbits and point backwards (Pl. 3, figs.
2a, d). They are moderately divergent and feebly curved.
Their cross-section is oval to round at the base, but the
medio-lateral compression increases upwards. Basal horn-
core dimensions of P. pallasi do not differ from those of
P. majori (Fig. 7), making a discrimination based on this
characteristic impossible.

'The premolar/molar ratio varies from 69.5-73.6% for the
upper tooth row and around 63.5% for the lower one,
both values indicating shorter premolars than in P. majori
(Tables 9, 10; Fig. 8). Furthermore, the dentition of P. pa/-
lasi differs from that of P. majori in the labially extended
parastyle of P2, the backwardly curved parastyle of P3
partly covering the paracone, the more individualized
paracone of P3 with a concave posterior flange, the less
developed hypoconid on P3 and P4, the stronger asym-
metry between the lingual and labial cusps on the upper
molars, the constant presence of central islets in all molars
and the thinner mesostyle (Fig. 8). The p2 of P. pallasi is
larger than that of P. majori, the entoconid of p3 is longer
and oblique, the hypoconid of p4 is wider and its meta-
conid is anteroposteriorly expanded, the m1 and m2 can
bear a weak goat fold and the third lobe of m3 is longer,
especially towards the crown’s base (Fig. 8). Although

o

4y 45 S5 S 2¢ & %s 31 s 4:

H = H R Hoe < HFa EHx EHv BH+ EHFQ BER

S S48 SZ I 54 5% 5% 5% =§

LPM 108.0 110.0 114.0 117.0 Lpm 116.2 116.3 130.0 132.2
LP 48.6 48.0 49.2 50.4 Lp 47.0 45.7 50.6
LM 62.3 64.8 68.4 Lm 68.5 70.7 75.2 79.6
LP2 16.8 17.0 15.8 16.2 Lp2 13.8 13.4 14.2 14.7
WP2 14.0 13.5 15.1 13.6 Wp2 8.8 8.2 8.7 9.0
LP3 16.2 16.6 Lp3 15.5 15.6 16.5 16.7 16.5 16.3
WP3 16.4 16.8 Wp3 10.7 9.9 11.6 11.4 10.3 11.8
LP4 14.0 14.1 14.6 16.2 Lp4 18 17 19.0 19.2
WP4 17.7 17.6 18.5 Wp4 12.2 10.2 12.4 13.3
LM1 18.7 21.0 Lm1l 17.8 17.7 21.0 18.8
WM1 19.3 20.0 23.0 Wml 15.0 13.5 14.5 15.5
LM2 22.0 21.0 22.4 25.0 Lm2 21.2 21.8 22.7 22.0
WM2 21.8 241 27.0 Wm?2 16.3 17.0 15.6 16.0
LM3 22.6 224 24.8 Lm3 28.5 31.2 315 33.0
WM3 211 21.3 25.4 271 Wm3 15.2 15.5 15.0 15.5

Table9: Upper dental measurements of Palaeoryx from MTLA,
MTLB, Samos. P. majori: MTLB157; P. pallasi: MTLA113,
114.

Table 10: Lower dental measurements of Palaeoryx from MT-
LA-B-C, Samos. P. majori: MTLB242, MTLC23; P. pallasi:
MTLAA486, 214, 192, MTLB207.
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Table 11: Morphological com-

parison between Palaeoryx pallasi
and Palacoryx majori from Samos.

(modified from KosTorouLos,
2005).

Palaeoryx pallasi Palaeoryx majori
Skull charact
T character MTLA113 MTLB160b
Opisthocranium short longer
Orbit zg:g Stlcal, in front of the horn- rounded, beneath the horn-cores
Basioccipital relatively short; strongly concave | Longer; slightly concave in
in lateral profile lateral profile
slightly concave in lateral profile .
.. . flat and forming an obtuse angle
Occipital and more or less vertical to the . .
. with the cranial roof
cranial roof
Occipital condyles large directed downwards larger directed posteriorly
Mastoid restricted posteriorly expanded laterally
Paroccipital process strong, slightly oblique to the thi{mer, strongly oblique to the
sagittal plane sagittal plane
Cranial roof-face angle | obtuse (120-140°) less open (100-120°)
on the postero-dorsal part of above the orbits, strongly later-
Horn-core insertions | the orbits, slightly laterally, and |ally and more upright in the
directed posteriorly basal part
long, rather straight, nh?d moderately long, strongly curved
backwards, moderately divergent .
Horn-core structure . ; backwards, re-curved inwards at
and slightly re-curved inwards at .
the top and weakly twisted
the top

slightly larger and with more divergent horn-cores, P.
pallasi from Samos is morphologically very similar to the
type sample from Pikermi (MNHNP PIK 2456, NHML
M10831, M10832) (Table 8; Fig. 7).

?Palaeoryx sp.
(Plate 3, fig. 3)

Localities: Mytilinii 4 (MLN), Mytilinii 3 (MYT);
Samos Island, Greece

Material: proximal part of radius, MNL82 (L > 190 mm,
TDprox = 53.7 mm); metacarpal MLNG6 (L = 230.5, DTprox
=42.2, DTdia = 25.9, DTdist = 44.3); proximal metacarpal
MLN7 (DTprox = 42); distal tibia, MLN49 (TDdist = 50
mmy); part of calcaneum, MLN89 (APD sustentaculum tali
= 30 mm); proximal part of metatarsal, MLN83 (L > 210
mm, TDdia = 20.3 mm, TDdist = 41.2 mm); distal part of
humerus MYT108 (TDdist = 69.5 mm).

Description & Comparison:

A set of large postcranials from MLN and a distal part of
a humerus from MY T do not fit boselaphine morphology;
the metapodials are more robust than those of Tragoportax
and Miotragocerus from Macedonia, Greece, and rather
slender for Samokeros SoLounias, 1981. Protoryxoid bovids
from Pikermi and Samos are also different in having even
more slender metapodials. The fully preserved metacarpal
MLNG6 (PL. 3, fig. 3) is rather of type A1/B of KéuLER
(1993), suggesting mixed, moderately humid habitats. Ac-
cording to their size they could belong to Palacoryx.

Discussion:

As commented by SoLounias (1981:196-197), the cranial
and horn-core pattern of Sporadotragus seems closer to
Palaeoryx than to other late Miocene genera and phy-
logenetic relations between these two taxa are possible,

with P. majori being nearer to their common origin
than P. pallasi. Palacoryx sinensis BonLin, 1935b from
China looks like a large version of P. majori, indicating
close relationships. Sporadotragus vasili from Kalimatsi,
Bulgaria (GERAADs et al., 2006) certainly postdates the
first record of §. parvidens on Samos and I think that
the combination of a primitive cranial pattern (weak
cranio-facial flexion, unraised frontals) with an advanced
horn-core morphology (clear antero-medial keel, deeply
grooved horn-cores, increasing medio-lateral compression
toward the apexes) removes the Bulgarian species from
Sporadotragus s.s. and puts it closer to some other Samos
forms like Pseudotragus longicornis ANDREE, 1926, which
will be discussed later.

Both Sporadotragus and Palaeoryx are caprine-like in ap-
pearance and Sporadotragus seems indeed closer to sheep
than to goat, as GENTRY (1971) already pointed out. The
strongly arched horn-cores of S. parvidens may already be
in the direction of a sheep characteristic, in which a back-
ward component to the curvature is retained (GENTRY,
2001). GENTRY (1971:281) deduced affiliations between
Palaeoryx and the Pliocene Megalovis Scuaus, 1923, but
Gallogoral GUERIN, 1965 could be also related to it.

Genus Protoryx Major, 1891a

Type species: Proforyx carolinae Major, 1891a
Diagnosis: as in GEnTry (1971:241)

Protoryx capricornis (SCHLOSSER, 1904)

Synonyms:

1904 Pseudotragus capricornis Scurosser:51, PL X, fig. 7

1904 Pachytragus crassicornis ScHLOSSER:56, PL. X1, fig. 11

1926 Pseudotragus longicornis ANDREE:147, Pl. X, figs. 2-3,
NHMW v37.
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Figure 9: Skoufotragusschlossen from Samos. Type cranium NHM W A4780 in lateral (A) and ventral (B) view and crania AMNH20579
(C) and AMNH20568 (D) in lateral and ventral view, respectively. Scale bar equals 5 cm.

Lectotype: the partially preserved skull illustrated by
SCHLOSSER (1904:51, PI. X, fig. 7)

Diagnosis: a small Proforyx with long, anteriorly keeled,
closely settled and increasingly divergent horn-cores,
curved openly and flattened laterally; basal cross-section
rather sub-triangular; dorsal orbital margin relatively wide;
supraorbital foramens well-spaced on the frontals; face bent
gently on the cranial roof; frontals weakly raised.

Type Locality: Samos - unknown level, Greece
Remarks: The presence of Proforyx on Samos is highly
problematic, mainly because of the taxonomic confusion
among protoryxoid bovids and especially Proforyx M AjoR,
1891a, Pachytragns ScHLOSSER, 1904, and Pseudotragns
SCHLOSSER, 1904 (e.g., G ENTRY, 1971,2000; SoLOUNIAS,
1981; KoHLER, 1987; BosscHA-E RDBRINK, 1988).

The lectotype of Pachytragus crassicornis S CHLOSSER, 1904
(:56, PI. X1, fig. 11) is notably different from the rest ofthe
Samos specimens later assigned to this genus, but it does
look morphometrically similar to the partial cranium of
Psendotragus capricornis ScHLOSSER, 1904 (: 51, PL X, fig. 7),
aswell as to the holotype cranium of Psendotragus longicornis
A NDREE, 1926 (:147, PL X, figs. 2-3). In distinction from
other Samos specimens, these three crania appear smaller
and relatively wide at the orbits and show closely settled
and increasingly divergent, long, openly curved, laterally
flattened and anteriorly keeled horn-cores ofa rather sub-
triangular basal cross-section, well-spaced supraorbital
foramens, notvery raised frontals and weakly bent face on
the cranial roof. The basal cross-section ofthe lectotype of
Pseundotragus capricornis (SCHLOSSER, 1904: PL. X, fig.7) is

certainly not as elongated as fig. 7a of ScHLOSSER (1904:P1.

X) lets one suppose, but rather sub-triangular with a blunt
anterior keel; BOHLIN (1930) already noticed that Schlosser
had taken this cross-section at 50mm above the base ofthe
horn-core. The synonymy between Pachytragus crassicornis,

Pseudotragus capricornis and Psendotragus longicornis simul-

taneously raises the question of their generic attribution.

Mainlyjudging from the best preserved specimen NHM W

v37,1 believe that most features characterizing the Samos

species match Protoryx, even though it is significantly
smaller and presumably more primitive than Proforyx caro-
linae from Pikermi. I propose, therefore, to assign it to
Protoryx capricornis (SCHLOSSER, 1904). The merging of
the types ofboth Pachytragus and Pseudotragusinto Proto-

ryx make both generic names unavailable for further use,

leaving a set of allied species outside any known genus; I
consequently suggest a new generic name for them.

Skoufotragns nomen novum

Synonyms:

1891a.Protoryx (in part) M AJOR:609

1904 Protoryx M AJOR. SCHLOSSER:45 non Pachytragns S CHLOS-
SER, 1904:56

1926 Pachytragus SCHLOSSER. A NDREE:148

1926 Protoryx M AJOR. A NDREE:151, 156

1926 Hippotragns SUNDEVALL. A NDREE:158

1926 Palacoryx (in part) GAUDRY. A NDREE: 162

1928 Protoryx (in part) M AJOR. PILGRIM & H OPWOOD:27

1971 Pachytragus (in part) SCHLOSSER. G ENTRY:244
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Table 12: Cranial measure- < '5 0
] 3 o < " o
ments of Skoufotragus laticeps = p ::' A 2 & I
from MTLA, MTLB, PMMS, = = = = = § é
Samos. S = = > = o ~
Lbasion-P2 223.0
Lsupraorbitals-frontoparietal 79.8 787 745 720 81.0 870
Lsupraorbital-occipital 148.0 149.2 151.6 150.6
Lfrontonasal-frontoparietal 100.3 104.0 103.4
Lfrontonasal-occipital 161.0 165.0 166.0
L parietals (dorsally) 522 558 499 515
W skull behind he 89.4 813 679 86.5
W skull at the lateral edges of he | 113.5 105.8 84.0 119.6 108.2 1095
W bi-orbital 122.0 112.6 125.0
W supraorbitals 430 383 450 520 44.4  40.0
W braincase 85.3 73.0 78.3 761
W bimastoids 91.0 92.0 95.7  90.0
W bicondyles 63.4 604 60.0
W ptbe 450 33.2 36.5 43.3
W atbe 234 270 295 278
H occiput 429 410 435 454
L hc (along anterior face) 300.0 355.0 300.0 300.0 330.0
H he (posterior chord) 265.0 285.0 250.0 245.0 270.0
TD hcbase 448 447 370 455 415 475 470
APD hcbase 63.0 635 473 683 66,5 678 714
TD hc at 10cm above base 298 296 220 330 306 303 320
APD hc at 10 cm above base 485 51.0 400 56,5 524 52.0 515
Angle cranial roof-frontals 118.0 120.0 110.0
Angle occipital-cranial roof 114.0 118.0 105.0 120.0

1981 Protoryx (in part) Major. SoLouN1AS:199

1987 Protoryx (in part) Major. K6HLER:168

1988 Protoryx (in part) Major. BosscHa-ErDBRINK:150
2005 Pachytragus Scurosser. KosTorouLos:772
2006aPachytragus ScrrLosser. KosTopouLos:175

Type species: Skouforragus schlosseri (ANDREE, 1926)
Derivatio nominis: dedicated to the pioneer mammal
paleontologist Theodor Skoufos, professor of the Athens
University, who excavated on Samos at the beginning of
20™ century.

Generic Diagnosis (modified from GEnTRy, 1971:244):
Slightly smaller than Palaeoryx; skulls fairly narrower than
Protoryx with shorter braincase, having a less convex dorsal
surface and parallel or wider anterior sides; opisthocranium
morphometrically bimodal, with a long- and a short-
brained variety; face shorter and deeper than in Prozoryx;
horn-cores are moderately long to long, medio-laterally
compressed, more uprightly inserted even than in Protoryx,
and appearing to rise more directly above the orbits than in
Palaeoryx, set closer together, with an increased divergence
towards the tips, the widest part of their transverse section
lying mid-way along their anteroposterior axis, hollowed
close to their bases; frontals are higher between the horn
bases than in Palaeoryx or Protoryx and prolong anteriorly
between the lachrymals and the nasals; mid-frontals suture
rather raised; mid-frontals and frontoparietal sutures quite
complicated; supraorbital pits less small and less widely

spaced than in Protoryx ; nasals long, domed, with a nar-
rowly drawn-out back suture; ethmoidal fissure long and
narrow, restricted mostly between the frontals and the
lachrymals; zygomatic arch not deepened anteriorly; oc-
cipital surface in two planes, with each half facing partly
laterally as well as backwards; basioccipital is narrow,
longer than in Proforyx, with less localized anterior tuber-
osities and without marked central longitudinal groove;
foramina ovalia are small to moderate and face mainly
ventrally; auditory bullae are moderate to large; the ventral
edge of the bulla passes downwards posteriorly on the front
edge of the paroccipital process instead of rising to make
the join; palatine foramina placed at the level of the back
lobe of M2; teeth more hypsodont than in Palaeoryx and
Protoryx; il is wider than i2; basal pillars are very small
on upper molars and small on lower molars; upper molars
with no late joining of the medial lobes, weak anterior and
posterior indentations on the central fossetes, and a strong
mesostyle with a tendency for the lateral wall behind to
acquire a concave section; the paracone rib is strong on
P3 and the styles are fairly strong on the upper premolars;
medial walls of lower molars are little outbowed between
the stylids; premolar row is short; hypoconid of p4 is quite
pointed ; metaconid of p4 is rather bulbous in mid-wear;
paraconid of p4 is less developed than in Palzeoryx and
Protoryx.

Other species: Skouforragus laticeps (ANDREE, 1926); Sk-
oufotragus zemalisorum n.sp.
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| Specimen LPM I LP I LM | Specimen Lpm | Lp | Lm l Table 13: Upper and lower tooth
MTLA491 dex 965 400 570 | MTLB208bdex | 1011 390 620  row measurements of Skoufotra-
MTLA491 sin 98.4 415 579 | MTLB205 sin 974 38.0 58.0 guslaticeps from MTLA, MTLB,
MTLA181 dex 97.5 58.6 | MTLB364 dex 95.0 350 616 MTLC and PMMS, Samos.
MTLA181 sin 991 38.8 MTLB241 dex 101.4 393 62.5
MTLA182 dex 954 38.8 58.6 | MTLB241sin 103.4 39.8 64.0
MTLA182 sin 97.8 39.8 58.0 | MTLB189 dex 65.3
MTLB3 dex 98.5 41.0 59.7 | MTLB234 young 70.7
MTLBS3 sin 98.9 409 60.3 | MTLB232sin 97.0 38.0 575
MTLAA494 sin 59.5 | MLB229sin 96.5 62.0
MTLAZ21 sin 105.0 41.0 64.0 | MTLB231sin
MTLA49 dexyoung| 97.0 60.0 | MTLB181 dex 375 608
MTLAS544 dex 93.7 387 57.5 | MTLB236sin 38.0
MTLA339 dex 60.0 | MTLB366 dex 38.8
MTLB15 sin 96.3 40.6 58.8 | MTLB180 dex 36.5
MTLB240 dex 96.5 385 58.0 | MTLB176 dex 61.0
MTLB238sin 98.0 387 61.2 | MLA230dex 95.0
MTLB237 sin 99.3 377 62.6 | MTLA231sin 99.0 41.0 575
MTLB200 dex 973 392 587 | MTLA542sin 102.6 40.5 63.0
MTLB239 dex 96.0 387 58.6 | MTLA149 sin 38.0
PMMS 95 dex 104.8 40 66.2 | MTLA317 dex 102.0 62.2
Lpm Lp Lm | MTLA148 dex 103.0 395 65.0
MTLC24 sin 108 380 67.6 | MTLAS50dex 63.5
MTLC26 dex 104.8 38.0 MTLA220 dex 41.5
MTLB129 dex 65.0 | MTLA409 dex 60.7
MTLB206 sin 105.0 41.7 63.8 | MTLA28 dex 62.4

Skoufotragus schlosseri (ANDREE, 1926)

Synonyms:

Pachytragus schlosseri ANDREE, 1926:148; PL. XIII: fig. 3; PL
X1V, fig. 4

Palaeoryx cf. stuetzeli SCHLOSSER. ANDREE, 1926:162; PL. X1V,
figs 1-3

Pachytragus schlosseri ANDREE. P1LgriM & Hopwoob, 1928:
44

Pachytragus crassicornis (in part) SCHLOSSER. GENTRY, 1971:
253

Protoryx crassicornis (in part) SCHLOSSER. SOLOUNIAS, 1981:
201

Protoryx carolinae (in part) Major. Bosscua-ErRDBRINK, 1988:
150

Pachytragus crassicornis ScHLOSSER. KosTopouros, 2005:772

Holotype: the skull described and figured by ANDREE
(1926:148; P1. XIII: fig. 3; PL. X1V, fig. 4), NHMW
A4780, Fig. 9A, B

Emended Diagnosis (modified from PiLerim & Hoe-
wooD, 1928 and GENTRY, 1971): slightly smaller than S&-
ouforragus laticeps with shorter and less curved horn-cores,
often more medio-laterally compressed, more divergent
and with anterior keel; horn insertions less upright than
in Sk. laticeps; orbital rims rather wide; parietal region
shortened; cranio-facial angle stronger; braincase top set
at a steeper angle to the occipital surface; basioccipital
with fairly localized anterior tuberosities, set apart poste-
rior ones, and little development of a central longitudinal

groove; teeth no smaller than in S&. Jaticeps, but with more
reduced premolar row.

Type Locality: Samos - unknown level, Greece
Occurences: O5-Samos; Akkagdagi

Time Range: late MN 12 - early MIN 13

Remarks: The species concept follows GENTRY (1971) in
uniting Pachytragus schlosseri ANDREE, 1926, Palaeorysx cf.
stuetzeli of ANDREE (1926) and the entire AMNH sample
from Q5 site of Samos (Fig. 9C, D). Skoufotragus schlosseri
occurs in the uppermost fossil levels of Samos (the lightly
red fossilization hue of both the Vienna specimens is in
favor of this stratigraphic assignment) and it obviously
represents an advanced evolutionary stage of its precursor
Sk. laticeps. The transition from S&. laticeps to Sk. schlosseri
reveals a size reversal, associated by a shortening of the
braincase and the horn-cores, a relative reduction of the
premolars and an increase of the face slope on the cranial
roof, changes that used to show adaptation to harsher
environmental conditions.

Skoufotragus laticeps (ANDREE, 1926)
(Plate 4)

Synonyms:

as in GENTRyY (1971:244-245) and

Pachytragus laticeps (in part) ANDREE. GENTRY, 1971:244
Protoryx laticeps ANDREE. SOLOUNIAS, 1981:199

Protoryx carolinae (in part) Major. Bossca-ErRpaRrinNk, 1988:150
Holotype: The partially preserved skull in Miinster figured
by Anpree (1926:P1. X1, figs. 5, 9), PIMS8
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Diagnosis: as in GENTRy (1971:245).

Type Locality: Samos - unknown level, Greece
Occurences: Q4, Q1, MTLA, MTLB, all from Samos;
Kemiklitepe A; Maragheh

Time Range: Early - Middle Turolian, MN 12
Remarks: The species concept is the same as that proposed
by GenTrY (1971) with modifications introduced by Ko-
stopouLos (2005:776-777).

Localities: Mytilinii 1A (MTLA), Mytilinii 1B (MTLB),
Samos Island, Greece

Material: cranium, PMMS95; part of cranium with
horn-cores, MTLA4, MTLB164, PMMS99; frontlet,
MTLA273b, MTLB56; part of horn-core, MTLA351
(38.5 x 60.5 mm), MTLB346, MTLC11 (28.8 x 43.3);
palate, MTLA181, MTLA182, MTLA491, MTLB3;
P2-M3 dex, MTLA49, MTLAS544, MTLB200,
MTLB239, MTLB240; P2-M3 sin, MTLA21,
MTLB15, MTLB237, MTLB238; M1-M3 sin,
MTLA494; M1-M3 dex, MTLA339; M2-M3 sin,
MTLB365, MTLB197; M1-M2 sin, MTLBé66,
MTLB368; P4-M3 dex, MTLB367; P4-M1 dex,
MTLB168; M3 dex, MTLB369; mandible, MTLB241;
p2-m3 dex, MTLA148, MTLA230, MTLA317,
MTLB181, MTLB208b, MTLB364, MTLC26; p2-m3
sin, MTLA231, MTLAS542, MTLB205, MTLB206,
MTLB229, MTLB231, MTLB232, MTLC24; p2-
p4 dex, MTLA220, MTLB180, MTLB366; p2-
m2 sin, MTLA149; p2-p4 sin, MTLB236; m1-m3
dex, MTLAS50, MTLA409, MTLB129, MTLB176,
MTLB189, MTLB234; m1-m3 sin, MTLA28; m1-m2
dex, MTLA188; m2-m3 sin, MTLA411; p3-m1 sin,
MTLB402; m2-m3 sin, MTLB178.

Description & Comparison:

MTLB164 (Pl 4, fig. 2) differs from MTLA4 and
PMMS99 (Pl 4, figs. 1, 3) in the wider braincase, the

stronger external occipital protuberance and the more

ReY A braincase width

B: dorsal length of parietal
C: horn-core TD base

2 D: hom-core APD base

C D 95%ellipse

-30-
Component [

marked relief of the occiput, the more distant parietal
lines (44.5 mm at their junction with the intraparietal,
instead of 26.0-27.5 mm for MTLA4 and PMMS99),
the wider intraparietal, the more triangular-shaped and
shorter basioccipital, the weaker anterior tuberosities and
the presence of a sharp crest in front of them. Furthermore,
MTLB164 has shorter horn-cores, settled more widely
apart on the frontals, with an incipient anterior keel at
the middle of their length and a clearer torsion. Cranial
measurements are given in Table 12.

'The palatal width ranges between 45.5-54.5 mm (n = 4) at
the posterior lobe of M3 and between 32.0 and 36.2 mm
in front of P2. The upper premolars represent 60-71% of
the molars (Table 13). The length of P2 decreases with
wear and the occlusal surface becomes quadrangular; it is
always bilobed lingually. The paracone is very strong and
located at the anterolabial corner; the parastyle is weak
and places anteriorly (PL. 4, figs. 5, 6). The P3 is usually
bilobed and always with a more developed posterior part
(trapezoidal-shaped). The sharp parastyle and the strong
paracone converge towards the crown base and the para-
cone is oblique in labial view. Most P3 specimens show
a clear, moderately developed metastyle. The lingual face
of P4 is angular and points antero-lingually (10 out of 13
specimens; P1. 4, figs. 5, 6). The paracone is centrally placed
and weakly developed, while the metastyle and particularly
the parastyle are strong, protruding buccally. The upper

Skoufotragus laticeps Skoufotragus schlosseri
Q1-Q4 | MTLA-B Qs
P/M 59.8-67.1 60.2-71.6 61.1-65.2
64.2(n=8) 66.9 (n=14) 63(n=7)
p/m 58.0-63.4 56.2-66.0 52.9-59.9
60.9 (n=11) 62.2(n=11) 56.0 (n=4)

Table 14: Premolar/molar ratio in Skouforragus laticeps and
Skoufotragus schlosseri from Samos.
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Figure 11: Skoufotragus zemalisornm n.sp. from MYT, Samos. Cranium MY T1 in lateral (A), frontal (B), occipital (C) and basi-
occipital (D) view; palate MYT19 in occlusal view (E), right horn-core MYT3 in medial (F) and anterior (G) view; frontlet MY T2

in anterior (H) view. Scale bar equals 5 cm.

molars frequently bear a tiny basal tubercle that in a few
cases becomes a pillar (PL. 4, fig. 5). A central islet can
be present on M 1, and, but less so, on M2-M 3. Incipient
anterior and posterior indentations are also common on the
central fossetes. The M 1 has a narrow protocone that pro-
trudes lingually; this characteristic is much less frequent on
M2-M3. The parastyle and mesostyle are always strong;
the mesostyle is thinner and vertical to the tooth axis. The
metastyle is developed on M 3, marked by a postero-labial
groove but it does not flare distally (PI. 4, figs. 5, 6). The
paracone rib is strong, while the metacone rib is weak to
absent. The hypsodonty index (H/W) is high, ranging
from 102.5-127.6 on M2 (n =4) and from 110.0-144.0 on
M3 (n =7). The lower premolars represent 56-71% ofthe
molars (Table 13). The il is wider than i2 (9.0 vs 7.5 mm),
which in its turn is slightly larger than i3 (6.1 mm); the
width of ¢ (6.3 mm) exceeds that ofi3 (PL 4, fig. 4). A

similar incisor-canine relation (il >i2 >i3 <c) has been
reported for S &oufotragusschlosseri from Akka”dagi, Turkey
(Kos-ToPouLos, 2005). The development ofthe entoconid
on p2 varies significantly, but 7 out of 10 specimens have
a clearly visible entoconid (PIL. 4, fig. 4). On p3, there is
almost always a basal bridge between the paraconid and
the metaconid, forming a closed valley at the near bot-
tom of the crown. On half of the specimens (n =7) the
metaconid shows a weak basal anterior expansion and it
fuses with the entoconid (PI. 4, fig. 4). The hypoconid is
always visible, but moderately developed. The paraconid of
the p4 is variably developed: in unworn teeth it is strong
and curves posteriorly, while in mid- and extensively worn
specimens it is weak. On unworn p4s, the lingual wall of
the metaconid is strongly convex, but later it becomes flat
lingually and sub-squarish in occlusal view. The metaconid
is always developed anteroposteriorly, but the anterior
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Table 15: Cranial measurements MYTi1 | MYT2 I MYT3
of Skoufotragus zemalisorumn. sp. L front hc-occipital 119.7
from MYT, Samos. W braincase 70.5 777
W skull behind he 85.6 99.5
W supraorbitals 37.3 40.6
W bi-orbital (117)
W bimastoids 92.0
W bicondyles 55.0
TD orbit 39.3
W ptbc 359
W atbc 18.6
L hc along anterior face) 270.0 250.0
H hc (posterior chord) 242.0 220.0
TD hcbase 30.7 329 39.0 34.4 31.3
APD hcbase 53.2 47.6 55.0 (53) 50.4
TD hcat10 cm 19.7 225
APD hcat10cm 333 33.0
valley remains open (Pl. 4, fig. 4). The hypoconid may Skoufotragus zemalisorum n.sp.
be narrow or wide, separated from the usually angular
protoconid by a well-developed furrow. Synonym:
A basal pillar is present on 7 out of 15 m1 and 4 out of 14 Pseudotragus capricornis SCHLOSSER. ANDREE, 1926:146, Pl.
m3; 10 out of 15 m2 also have a basal pillar, sometimes X111, fig. 7

double or wide, but always low, restricted below the mid-
dle of the crown’s height. The entostylid is stronger than
the parastylid on m1-m2, and it is also clear on m3. The
metastylid is present on little-worn m3. The paraconid and
the entoconid are weakly developed and gently convex. The
third lobe of m3 increases toward the base.

Skouforragus laticeps and its individual variability has
already been exposed in detail by GEnTrY (1971, 2000),
who also discussed the entire old Samos collection, for
which additional information can be found in SoLouN1As
(1981) and KosTorourLos (2005). PMMS99 and MTLA4
represent the so-called “long-brained” variety, whereas
the specimen MTLA273b could belong to a young-adult
individual of the same morphotype. MTLB164 follows
the characteristics seen in the “short-brained” variety
(GENTRY, 1971); the specimen M'TLB56 is very robust,
suggesting a large individual of the same short variety.
PMMS95 is metrically placed in between these to groups.
I have already suggested (KosTorouros, 2005) that cra-
nial bimodality in Skoufotragus laticeps and Sk. schlosseri
from Samos might be strongly related to the mechanical
response of the skull to the degree of lengthening and
backward curvature of the horns, whereas the presence
of an antero-distal keel, preferably on the short-horned
individuals of both species, may substitute the behavioural
function of a long, sabre-look horn. PCA analysis of some
cranial and horn core values (Fig. 10) indicates a good dis-
crimination between S&. /aticeps and Sk. schlosseri. Although
GENTRY (1971) suggested a distinction of the premolar
shortness in the Samos sample, this is impossible, elabora-
tion of the available data (Table 14) shows that even though
greatly overlapping, the premolar/molar ratios of Sk. /aticeps
are at average larger than those of Sk. schlosseri, indicat-
ing a relative reduction of the premolars through time.

Holotype: partially preserved skull, MYT1, Aegean
Museum of Natural History, Samos.

Type Locality: Mytilinii-3 (MY'T), Samos.

Age: early middle Turolian (MN 12)

Derivatio nominis: Dedicated to Konstantinos and Maria
Zemalis, founders of the Aegean Museum of Natural
History, Samos.

Diagnosis: Smaller than S. laticeps and S. schlosseri and
larger than Protoryx enanus. Horn-cores of same pattern as
Sk. laticeps, but smaller, without anterior keel, less upright
insertions and weaker posterior curvature. Supraorbital
foramina very small and not sunken into pits. Anterior
tuberosities of the basioccipital more localized than in
Sk. laticeps and less posteriorly extended. Tooth row large
compared to the skull size.

Material: Braincase with horn-cores, MYT1; frontlet,
MY'T-2; right horn-core, MYT3; part of juvenile horn-
core, MYT66; palate with P2-M3 sin and M2-M3 dex,
MYT19; P3-M3 sin, MYT46; P2-M1 sin, MYT84;
D3-M1 sin and dex, MY'T'24; left mandible with p2-m3,
MY'T87; right mandible with p4-m3, MYT57; left man-
dible with p3-m3, MYT129; juvenile right mandible with
d2-m1, MYT47; distal humerus, MYT43; metacarpal,
MY'T20 (L = 242.3; TDproximal = 35.2; TDdiaphysis
= 19.7; TDdistal = 31.1), MYT21; proximal metacarpal,
MYT26b; distal metatarsal, MYT16.

Description & Comparison:

'The upper and lower milk dentitions belong to a single
individual. The opisthocranium (MYT1) is moderately
long and rather narrow (Table 15; Figs. 11A-D). The
parietals are gently swelling and the parietal lines are
thin, stronger in their anterior part and converge to the
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M 56.0 m 64.1
LP2 111 | Lp2 10.2
WP2 9.0 | Wp2 6.0
LP3 12.5 12.2 | Lp3 123 127
WP3 10.7 10.5 Wp3 7.0 6.7
LP4 12.7 115 124 Lp4 145 14.6
WP4 131 13.0 12.8 | Wp4 8.0 7.7
LM1 179 180 16.6 | Lml 16.5
WM1 16.8 16.8 17.0 | Wml 12.2
LM2 20.5 210 Lm2 21.0
WM2 18.0 18.5 Wm?2 12.5
LM3 20.3 196 Lm3 278 25.6
WM3 157 155 Wm3 11.6 11.0

Table 16: Upper and lower dental measurements of Skoufotragus
zemalisorum n.sp. from MY'T, Samos.

rear. The frontals are moderately inflated between the
horn bases and weakly depressed behind the pedicles.
The fronto-parietal suture is highly complicated and the
interfrontal suture is constricted. The anterior part of
the frontal forms an angle of 115° with the cranial roof.
The supraorbital foramens are small, not sunken into pits
but extended anteriorly through narrow grooves; they
are placed close to each other and far forwards from the
horn-bases (Fig. 11B). The orbits are rather rounded and
their postero-dorsal margins extend laterally. There is no
postcornual fossa. The occipital face is sub-triangular,
defined by a rather strong nuchal crest (Fig. 11C); it forms
an angle of 110° with the cranial roof. The external oc-
cipital protuberance is well-developed, marked by strong
ligament scars on either side. The mastoids are large and
face mostly laterally. The condyles point postero-ventrally,
as do the paroccipital processes. The posterior tuberosi-
ties of the basioccipital are strong, crest-like and vertical
to the sagittal plane (Fig. 11D). The anterior tuberosi-
ties are long and parallel to the sagittal plane, but less
extended posteriorly than in Sk. Jaticeps. A wide groove
runs along the basioccipital. The foramen ovale is small
and faces laterally. ‘The pedicles are anteriorly higher than
posteriorly. The horn-cores are inserted behind the orbits
and point backwards. They show a weak divergence in
anterior view and they are faintly curved laterally and
recurved inwards near their tips (Figs. 11A, B, F, G).
They appear to be strongly medio-laterally compressed
along their length. Their basal greater anteroposterior
diameter forms a 30-40° angle with the sagittal plane.
The thickest part of the horn-core base lies medially. The
frontlet MYT?2 (Table 15; Fig. 11H) is very similar to
MYT1, but slightly larger and with more closely settled
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horn-cores at the base. MY'T66 is a thin strongly medio-
laterally compressed horn-core that probably represents
an immature ontogenetic stage.

'The anterior lobe of D3 is almost square-shaped and fuses
quickly with the posterior lobe. The paracone rib and the
mesostyle are strong. The D4 is fully molariform, with
the two lobes converging lingually. The d2-d4 length is
41.7 mm (MYT47). On the d2 the parastylid and the
paraconid are undistinguished, the metaconid is centrally
placed and the entoconid forms a closed valley with the
incipient entostylid. The morphology of d3 is simple, with
a posteriorly oriented paraconid and an anteriorly oriented
metaconid without, however, closing the anterior valley.
The entoconid and the hypoconid are weakly developed.
'The anterior lobe of d4 is rhomboidal-shaped. The upper
premolar row is 38 mm long (MYT84; Table 16). P2 and
P3 are asymmetrical, with strong paracone rib in anterior
position. The parastyle of P2 is hardly distinguishable and
anteriorly placed, whereas it is strong on P3 and merges
with the paracone at the crown’s base. Both available P3
and one out of three P4 show an incipient lingual biloba-
tion. The parastyle of P4 is strong and thickens towards
the base. The paracone rib is more centrally placed and
the metastyle is well-developed (Fig. 11E). The molars are
rather hypsodont (hypsodonty index: 125.7 for one M1;
110 for one M2 and 137 for two M3), with a strong and
thick parastyle, a strong but thin mesostyle and a weak
metastyle except for M3, on which the metastyle is equally
strong as the parastyle, marked posteriorly by a concave
wall. The paracone is strong, whereas the metacone be-
comes flat from M1 to M3 (Fig. 11E). There are no basal
pillars. The protocone is narrow and protrudes lingually
more than the hypocone. A central islet is present on
medium-worn M1.

From three available mandibles, only one bears the entire
tooth row (Table 16), which indicates short premolars
compared to the molars (p/m ratio = 57.5; MYT87). The
p2 and p3 are simple, with a weakly developed hypoconid,
a feeble and posteriorly placed metaconid and an open
anterior valley. The entoconid and the entostylid form
a closed posterior valley from the first stages of wear.
On p2, there is no paraconid. The p4 is quite similar
with the p3, but its metaconid is stronger and extends
somewhat anteriorly, whereas the narrow hypoconid is
well individualized. A basal pillar exists only on m1. The
parastylid is strong in all molars. The entostylid extends
posteriorly on m1 and m2, and it is strong on m3. There
is no goat fold. A metastylid is present on little-worn
m2 and m3. The entoconid is more developed than the
paraconid. The third lobe of m3 is single-cuspid and has
a concave lingual wall.

'The preserved metacarpals are elongated with narrow epi-
physes; the robusticity index is 8.1 (MYT20). They belong
to the type B of KOHLER (1993), indicating adaptation to
open, flat and dry habitats.

The overall size of MYT1 indicates a species slightly
larger than ‘Proforyx’ enanus KOHLER, 1987, but with
much sturdier horn-cores and close to ‘Protoryx’ solignaci
(Rosinson, 1972) from which it differs in the absence
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of a sharp anterior keel on the horn-cores, the longer
tooth row (but with equally shorter premolars) and the
more advanced lower premolar pattern. Some cranial
measurements of M Y T'1 approach those of S&oufotragns
schlosseri from Q5 of Samos (Fig. 10), but the cranio-
facial flexion and the basioccipital structure are quite
different. The opistocranium morphology of MY T1
perfectly fits that ofthe so-called “long-brained”variety
of Skoufotragus laticeps (ANDREE, 1926) from Q4, Q1 and
MTLA ofSamos, even though being about 20% smaller
(Fig. 10). Though the MY T species is similar in cranial
proportions to the smaller individuals of Skoufotragus
laticeps (i.e., MGL S22), its horn-cores are significantly
smaller in basal dimensions (-30%). Furthermore, its
dentition is similar in size and morphology to that of
later Skoufotragus species, suggesting a proportionally
larger tooth row compared to the skull size. Cranial
and dental morphometrical features of MY T1 per-
fectly match those of the Samos skull specimens PIM
2, and PIM XIII7, the latter assigned to Psexdotragns
capricornis (ANDREE, 1926:P1. XIII, fig. 7). The main
morphological difference between MYT and PIM
XIII7 is the weaker posterior curvature of the horn-
cores but PIM 2 shows that this characteristic may vary
within the species, as it does in Skoufotragus laticeps.

Beitr. Palaont., 31, Wien, 2009

Figure 12: Tragoreas oryxoides
from Samos, cranium NHML
M4193 in lateral (A) and dorsal

(B) view. Scale bar equals 5 cm.

Discussion:

Protoryxoid bovids are by far the most abundant Bovidae
in the Samos fauna, represented by several dozens of
crania and frontlets. The number of occurring genera and
species has been briefly cited and discussed by PILGRIM &
Hoprwoob (1928) and in more detail by GENTRY (1971),
who drastically revised their taxonomy; further discus-
sion also exists in SOLOUNIAS (1981), KOHLER (1987) and
BosscHA-ERDBRINK (1988). All these systematic efforts
are strictly based on morphological criteria, lacking any
stratigraphic information. As a result, there was no con-
ception ‘of what was happening to the species in time’
(GENTRY, 1971:250), nor ofthe temporal relations between
different genera. The updated chrono-stratigraphic concept
of the Samos fossil sites (KosTOoPOULOS et al. 2003, this
volume; KOSTOPOULOS, this volume) together with the new
and stratigraphically controlled bovid material, allowed a
different approach to the problem - exposed in the previous
paragraphs - that allowed recognizing the following spe-
cies: Protoryx capricornis (SCHLOSSER, 1904), Skoufotragus
laticeps (ANDREE, 19206), Skoufotragus schlosseri (ANDREE,
1926) and Skoufotragus zemalisorum n.sp. Evidently, Sk
gemalisorum, Sk laticeps and Sk schlosseri are phylogeneti-
cally close, building a distinct lineage. Despite a caprine-
like appearance, the relations of Skoufotragus with the
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Caprini are debatable (see GENTRY, 1971, 2000; KOHLER,
1987; Bosscua-ErDBriNk, 1988; KosTopouLos, 2005).
ScHLossEr (1904:34, PL. VI, figs. 1, 9) also described
another Samos skull as Tragoreas oryxoides, later discussed
by GEnTRY (1971:284) and SoLounias (1981:188). Re-
cently, GENTRyY (2000) suggested synonymizing Tragoreas
oryxoides with Pseudotragus capricornis SCHLOSSER, 1904
but the lectotypes of the two species differ in the position
and curvature of the horn-cores, the cranio-facial angle
and the size. On the contrary, a partial cranium in London
(NHML M4193; Fig. 12) assigned to Pseudotragus cap-
ricornis by PiLerim & Hopwoob (1928:39) and another
cranium in New York (AMNH20577) ascribed to Ps.
capricornis by SoLounias (1981:fig. 66¢, d), show great
morphometrical similarity to the lectotype of Tragoreas
oryxoides. All these specimens represent a rather small-
sized bovid with weakly divergent, moderately tilted
backwards and long, rather straight, keelless horn-cores
of elliptical cross-section (compression index 56-65); the
lachrymal fossa is deep posteriorly and long; the face
slopes weakly on the cranial roof; the opisthocranium
curves gently down to the rear; the frontals are not raised
between the horn-cores; the parietals are laterally inflated,
the premolar row is moderately long compared to the
molars (70-73%). I see them as conspecific.

Leptotragus pseudotragoides Bonrin, 1936 might also belong
to the same species, but its horn-cores show an anterior
keel (BonLIN, 1936: fig. 3; but see also ScHLOsSER, 1904:
PL VI, fig. 8, where the keel is missing). In my viewpoint,
Tragoreas oryxoides is worth species distinction, represent-
ing a species with primitive features. The holotype of
Dorcadoryx triguetricornis TETLHARD & TrRASSAERT, 1938
(:32, fig. 33; cast AMNH131901) shows great similarities
with Tragoreas oryxoides, and especially with the specimen
NHML M4193, suggesting close phylogenetic relation-
ships. The D. trigueticornis specimen No. 10.062 (TE1L-
HARD & TrAssAERT, 1938: fig. 35) is probably conspecific
with ?Tragoreas largelii BoHLIN (1935b), and they could
belong to a distinct taxon.

Genus Urmiatherium RoDLER, 1888

Synonym:
Parurmiatherium SICKENBERG, 1932

Urmiatherium rugosifrons (SICKENBERG, 1932)

Lectotype: the partially preserved skull NHMW A4758,
illustrated by SickenserG (1933:P1. V)

Synonyms:

Parurmiatherium rugosifrons SICKENBERG, 1932

Emended Diagnosis: small-sized Urmiatherium with
short, robust, homonymously twisted and closely set-
tled horn-cores placed above the back of the orbits and
prolonged anteriorly along the thick, hollowed frontals;
reduced parietal very openly angled on the occipital plane;
occipital extremely thick and semicircular shaped; basioc-
cipital with fused, strong and ventrally developed posterior
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tuberosities, forming an additional articular facet for at-
las; occipital condyles large and rounded; short premolar
row; p4 with open anterior valley and anteroposteriorly
expanded metaconid; lower molars without goat folds or
basal pillars; oval shaped talonid on m3

Occurences: Samos, Injana

Time Range: Middle Turolian

Locality: Mytilinii 1A (MTLA)

Material: Opisthocranium, MTLA273a; mandible with
i2-13 dex and p2-m3 sin, MTLA146 (Lpm = 98.3; Lp =
36.0; Lm = 61.5 mm); p2-m3 dex, MTLAS54 (Lpm = 97.5;
Lp=34.6; Lm = 61.7 mm)

Description & Comparison:

MTLAZ273a is a badly preserved opisthocranium with
horn-cores crushed at their base (Table 17). In lateral view,
the frontoparietal region is placed on the same level with
the occipital face (Figs. 13C, D). The contribution of the
parietal on the cranial roof is restricted. The fronto-parietal
suture is closed and a moderate hump is developed in this
part of the cranial roof. The occipital is extremely thick and
its face is semi-circular-shaped (Fig. 13D). The external
occipital protuberance is small and localized, surrounded
by two shallow ligament scars. The mastoids are large and
face laterally. The occipital condyles are large, rounded and
they point backwards. The basioccipital is thick, short and
narrow. Its posterior tuberosities are placed close together
and they are raised, forming a semi-oval articular facet
on their posterior face. The paroccipital processes are not
completely preserved, but they seem to incline postero-
ventrally; there are articular facets for the atlas on the
medial face of their base. The foramen ovale is small and
faces laterally.

The lower premolar row is remarkably short, compared to
the molars (56-58%). The paraconid and parastylid of p3
and p4 are quickly fused, forming a quadrangular anterior
cuspid. The metaconid of p3 points backwards, whereas
that of p4 is anteroposteriorly oriented, but without clos-
ing the anterior valley. The p4 is small, compared to the
molars, which have rounded labial crescents and a weakly
undulated lingual wall. "The hypoconid of the molars pro-
trudes more labially than the protoconid. The third lobe of
m3 is large and points labially. There is no goat fold, nor
a basal pillar on the molars.

Most of the morphological features detected on MT-
LA273a are typical for ovibovines (e.g., Bosscua-Erp-
BRINK, 1978; BouvraIN & Bonis, 1985; BouvraiN et al.,
1995), even though the monophyly of this tribe has been
abolished. During late Miocene several Eurasian bovid
genera developed similar opisthocranial morphology:
Tiaidamotherium BouLIN, 1935b, Urmiatherium RODLER,
1888, Plesiaddax SCHLOSSER, 1903, Criotherium MAJOR,
1891a and Parurmiatherium SICKENBERG, 1932; the last
two are originally known from Samos. T3aidamotherium
hedini Bourin, 1935b is known by a single opisthocra-
nium that differs from MTLA273a in the quadrangular-
shaped occipital face, the strong parietal lines, the obtuse
angle between the parietal and the occipital, and the more
elongated and primitive basioccipital. Criotherium argalio-
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Table 17: Cranial measurements
of Urmiatherium rugosifrons
(MTLA273a; NHMW A4757,
4678) from Samos and Plesiaddax
depereti NHML M15811) from
China.

W braincase
W skull behind horn-cores
W bimastoids
W bicondyles

L back he- upper margin of

foramen magnum

W ptbc

ides M AJOR, 1891a from Samos is larger than MTLA273a,
from which it also differs in the more primitive parieto-
occipital structure (the occipital forms an obtuse angle
with the parietal; the basioccipital is less thickened with
distinct anterior and posterior tuberosities and a median
groove) and the heteronymous horn-core pattern.

The last genera to be compared with MTLA273a, Ur
miatherium, Plesiaddax and Parurmiatherium, are not
decisively discriminated. SoLounias (1981) suggested
synonymizing Plesiaddax and Parurmiatherium,but Bou-
VRAIN et al. (1995) had second thoughts about this, and
proposed retaining Parurmiatherium for the Samos spe-
cies. Plesiaddax depereti ScHLOSSER, 1903 from China
(NHML M15811) is slightly larger than MTLA273a
(Table 17), but differs in acquiring a large, squarish oc-
ciput, a comparatively shorter opisthocranium, smaller

and more closely settled occipital condyles and an oblique
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NHMW NHMW NHML
MTLA273a A4758 A4757 M 15811
83.5 79.1 79.9 96.2
95.0 96.0 - -
79.0 77.6 82.0 (HO)
62.0 50.0 60.1 50.5
(105) 94.6 1127 85.0
24.0 30.0 — 373

trapezoidal-shaped articular facet, formed by the poste-
rior tuberosities of the basioccipital. The p2-m3 length
of Samos is smaller than in Plesiaddax from Garkin and
slightly smaller than in Criotherium from Samos, but the
premolar/molar ratio is comparable to that of Criotherium
(56-64), being larger than in Plesiaddax (52, n =1) (Bou-
VRAIN, 1994b).

GENTRY et al. (1999) suggested including Parurmia-
therium into Urmiatherium, and 1 agree with them, as
differences between P. rugosifrons and the type species
of Urmiatherium, U.polaki R ODLER, 1888, do not merit
generic distinction. MTLA273a perfectly matches with
the two cranial specimens of U rugosifrons from Samos,
stored in Vienna (NHMW A4757, A4758) and described
by SICKENBERG (1932) (Table 17, Fig. 13). The dentition
ofthe Samos form was not known, but the lower dental

morphology and proportions of MTLA54, MTLA146

Figure 13: Urmiatherium ru-
gosifrons from Samos. Crania
NHMW A4757 (A) in lateral
view, NHMW A4758 (B) in oc-
cipital view and MTLA273a in
lateral (C) and occipital (D) view.

Scale bar equals 5 cm.
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fit pretty well with those of U. rugosifrons from Iraq
(Bouvrain et al., 1995). Urmiatherium polaki from Ma-
ragheh and U. intermedium BonLiN, 1935a from China
are larger than M'TLA273, with a shorter premolar
row (p/m ratio = 47.7% in U. polaki and 47.6-49.2% in
U. intermedium), a semi-circular-shaped talonid on m3,
a shorter opisthocranium and a more reduced parietal
sector on the cranial roof. U. polaki also differs in the
much more thickened occipital region and the untwisted
horn-cores that largely cover the cranial roof. All evi-
dences imply U. rugosifrons as more primitive than both
the Maragheh and Chinese species.

3. Biochronology

The extraordinary puzzle of the Samos bovids has kept the
interest of specialists alive for more than one century, as
core issues (such as how many bovid species and how many
bovid assemblages through time) remain poorly resolved.
'The consequences of this vagueness seem to affect not only
the local (SE European) biochronology, but also - to some
extent - the entire edifice of bovid evolution, since several
Quaternary and living lineages have their origin or ‘pass
through’ the Samos bovid assemblage. As SoLounias
(1981) stated in the final sentence of his classic essay “more
systematic work needs to be done before the Samos bovids
can be known better” and the new bovid material offers
such an option.

'The current study allows recognizing the following species
per fossil site:

* Mytilinii-4 (MLN): Tragoportax sp., Miotragocerus sp.,
Gazella pilgrimi and ?Palaeoryx sp.

* Mytilinii-3 (MY'T): Gazella pilgrimi, *Majoreas sp.,
Sporadotragus parvidens, Skoufotragus zemalisorum n.sp.
and ?Palaeoryx sp.

* Mytilinii-1A (MTLA): Miotragocerus valenciennesi, Ga-
zella pilgrimi, Gazella cf. capricornis, Gazella mytilinii, Spo-
radotragus parvidens, Skoufotragus laticeps (‘long-brained’
variety), Palaeoryx pallasi and Urmiatherium rugosifrons.

* Mytilinii-1B (MTLB): Miotragocerus valenciennesi,
Tragoportax rugosifrons, Gazella pilgrimi, Gazella cf. cap-
ricornis, Gazella mytilinii, Skoufotragus laticeps (‘short-
brained’ variety), Palaeoryx majori and Palaeoryx pallasi.

* Mytilinii-1C (MTLC): Miotragocerus valenciennesi,

Gazella cf. capricornis and Palaeoryx majori.

The Mytilinii-4 (MLN) site has provided a poor bovid
assemblage with four taxa, the taxonomy of which hardly
attains species level. The site is directly correlated to B.
Brown’s Q2 (KosTorouLos, this volume: Giraffidae), and
dated at 7.4-7.6 My; G. pilgrimi is rather in favor of an
Early Turolian age. The bovid assemblage from Mytilinii-3
(MYT) is quite small, but characteristic, including five
taxa; G. pilgrimi, Sporadotragus parvidens and *Palacoryx
sp. imply chronological relations with MTLA/B level, but
Skoufotragus zemalisorum indicates a more primitive bovid
assemblage in accordance with the chronostratigraphic
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data that places the site at ~7.3 My (KosTorouLos et al.,
2003). The Mytilinii-1 site from Adrianos ravine is cer-
tainly the richest in bovid taxa and number of specimens.
The bovid assemblage from MTLA-B-C, dated at 7.1-7.0
My (KosTorouLos et al., 2003) includes ten species plus
two undetermined ones that have been excluded from
this work. Even though the bovid composition of these
horizons does not show important changes or renewals
over time, partly because of the inadequate data from the
lower levels, it does shed light on stagnant taxonomical
and chronological problems, especially in combination
with data extracted from the old collections.

'The systematic study of the new bovid collection and its
correlation with the old material allows a review of the
entire Samos bovid assemblage, summarized in Table 18.
Starting from a total of 47 reported species, only 26 are
considered to be valid, plus the new species Skouforragus
zemalisorum. Fig. 14 illustrates the time distribution of
several Samos bovids, for which chronological indication
is available.

Miotragocerus valenciennesi is present in the NHML col-
lection that most probably comes from the lowermost level
(Vryssoula-Qx), in Q2, Q6, Q1 and Q5 of AMNH- B.
Brown’s collection, in MGL - Forsyth-Major’s collection
labeled ‘Adriano’, in MTLA-B and possibly in MLN. This
indicates a continuous presence throughout the Samos
faunal succession (Fig. 14).

'The concurrent presence of 1. rugosifrons and T. punjabi-
cus at Samos unfortunately cannot be proved, though it
is possible. T rugosifrons is present in the samples un-
earthed from the lower fossil levels (specimens NHML
M4195, SMNS13269, AMNHnn-Q6), but is still present
in the upper fossil sites MTLB and Q1 (MTLB159;
AMNHS6631, 86626, 86587, 20704) (Fig. 14). On the
other hand, 7. punjabicus is certainly known from QS
(AMNH20566) but it also exists in the Miinster (PIM)
and Vienna (NHMW) collections (PIM&68, 69, 70;
NHMW A4790), which were partly coming from lower
levels (Fig. 14). The persistence of Tragoportax rugosifronsin
the upper MIN12 levels from Samos seems to contradict its
time-range in Continental Greece, where it is considered
to be a typical Early Turolian element, with its last known
occurrence at Perivolaki (early MN12; KosTopouLos,
2006a). T. rugosifrons is replaced in younger faunas of
Continental Greece and Bulgaria by 7" amalthea, originally
known from Pikermi and the same may be true for Samos,
though the origin of the few 70 amalthea specimens from
Samos is questionable.

Samos specimens attributed to Samokeros minotauruslack
any stratigraphic indication. A skull in AMNH (23036)
is labeled as coming from Rongia, which is at the junction
of the Andrianos stream with Potamies. The specimen
has the typical fossilization status seen in specimens from
Adrianos ravine, suggesting a late MN12 age. Neverthe-
less, BERNOR et al. (1996) record Samokeros in the Middle
Maragheh levels of presumably early Turolian age.
Gazella pilgrimi seems to characterize the entire Samos
faunal succession, being present in Qx, MLN, MY'T, M'T-
LA-B and Q5. This time distribution (Fig. 14) is slightly
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longer than that occurring in Continental Greece, where
the species disappears after the beginning of MN12 (Ko-
sToPOULOS, 2006a). Nevertheless, G. pilgrimi also exists
at Akkagdagi, Turkey (KosTopouros, 2005), indicating
that it probably lasted longer in the East. Both in Samos
upper levels and at Akkagdagi, G. pilgrimi is much less
important than other Gazella species, probably indicating
that it also fades out here. In accordance with continental
Greece, G. cf. capricornis is lacking from early Samos levels,
but it is present in Q1, MTLA-B and Q3, suggesting a
later invasion than G. pilgrimi and characterizing the upper
MN12-early MN13 Samos mammal assemblages (Fig.
14). In Turkey, a very similar form occurs in Kemiklitepe
A/B, Kinik, Akkagdagi and Mahmutgazi (Bouvrain,
1994b; K6HLER, 1987; KosTopouLos, 2005), indicating
a similar time range. The strong similarities between the
Samos and the Akkasdagi predominant gazelles and their
distinction from the typical Pikermi sample might be due
to either temporal or most probably spatial separation.
G. mytilinii certainly appears at Samos in Q1-MTLA/B
level (Fig. 14), but judging from NHML M5420 and
AMNH20571 from Q5 it may be also present in earlier
and/or later levels. The probably conspecific Gazella sp.
form II from Garkin, Turkey (K6HLER, 1987), dated to
early MIN12 certifies an earlier appearence. According to
the original labels and fossilization status, all specimens
ascribed to G. cf. ancyrensis should originate from the lower
fossil levels of Samos (Vryssoula, Qx, ‘Stefano’), whereas
the species is also present in the neighbouring Kemikl-
itepe D site (Turkey), dated at 7.7 My (Sen et al., 1994),
in Middle Maragheh of early Turolian age and possibly
in Kayadibi, dated at ~8.2 My and in Garkin (Gaze/la sp.
form III of K&HLER, 1987).

Majoreas woodwardi (PiLerim & Hopwoob, 1928) and
Prostrepsiceros zitteli are the only spiral antelopes for which
chronological data can be extracted. The former is present
in the NHML collection from Vryssoula-Qx level, as well
as in the AMNH-Q6 sample (a frontlet without catalogue
number) and in the MGL collection labeled ‘Stefano’, all
representing the lower fossil levels of Samos (Fig. 14). The
species is also present in Corak Yerler, Kemiklitepe D and
Garkin, Turkey, indicating alate MIN11 - early MIN12 time
distribution (Kostorouros, 2004; GEraaDps & GULEK,
1999). According to Scurosser (1904) the lectotype of
Pr. zitteli originates from the ‘gelblichbraunen Tonen” of
Samos, whereas one frontlet and an isolated horn-core of
this species in the AMNH collection (AMNH20575 and
AMNH20576) come from B. Brown’s Q5. Both evidences
suggest a late MN12 — early MN13 time distribution
(Fig. 14), but the species recently has been identified in
Kavakdere, Turkey (GEraAaDs & GULEK, 1999), dated at
8.1 My, indicating a much longer time distribution reach-
ing back to the late MN11. The stratigraphic location of
Protragelaphus skuzesi, Samotragus crassicornis, Samodorcas
kuhlmani and Oioceros wegneri from Samos is unknown.
Oioceros wegneri is recorded in Garkin and Mahmutgazi,
Turkey (K6HLER, 1987) suggesting a late MN12 age. On
the other hand, the fossilization status of the only known
specimen (SMNS13278) of Prostrepsiceros fraasi (ANDREE,
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1926) from Samos, rather indicates an origin from the
lower fossil horizons.

The lower fossil levels of Samos provided copious material
of C. argalioides, an otherwise rare large bovid; ScHLOssER
(1904) indicates that the rich  but lost - Munich col-
lection originates exclusively from the ‘braunen Tuffen’
(AMNH10743 belongs to this sample), whereas the spe-
cies is also well-documented in the NHML collection
(M4199-M4202). More definite evidence comes from Q2
(AMNH22802), Q6 (AMNH20774, AMNH20771),
Q4 (AMNH20761) and Potamies (MGL S71). Thus the
chronological distribution of Criotherium covers MN11
and the very first part of MN 12 (Fig. 14). Two additional
specimens, the cranium PIM151 and the opisthocranium
MGL S58 also belong to this species; the former lacks
stratigraphic indication, but the latter is labeled as being
from Forsyth-Major’s ‘Adriano’, a possibility that seems not
very credible, even more so because its preservation status
is identical with that of MGL S71 from ‘Potamies’.

'The stratigraphic origin of the two Urmiatherium rugosi-
frons craniain NHMW, described by SickenserG (1936),
is unknown. The new data showed, however, that the
species certainly occurs in MTLA, suggesting that this
specialized bovid was present in the upper part of MN12.
A mandible from Q5 (AMNH 86522) might also belong
to this species, extending its time distribution until the
beginning of MN13 (Fig. 14). If indeed C. argalivides
and U. rugosifrons share an ecological niche, as their skull
and dental anatomy suggests, it is quite possible that U.
rugosifrons supersedes C. argalioides in the Samos faunal
succession.

The stratigraphic evidence of Sporadotragus parvidens
suggests a continuous presence throughout the entire
Samos faunal succession. The species is present in Qx
(AMNH20777), Q1 (AMNH23035, 20689) and Q5
(AMNH22941, 84452) of Barnum Brown, as well as in
MYT and MTLA (Fig. 14).

Palaeoryx is represented on Samos by two distinct species:
Palacoryx pallasi (WAGNER, 1857) and Palaeoryx majori
ScHrosser, 1904 that coexist in the middle Turolian
levels (MTLB). P. pallasi is known from Forsyth-Major’s
‘Adriano’, as well as from Q6, Q4 and Q1 of B. Brown
(AMNH) and MTLA, suggesting a vast occurrence on
Samos during MN12; its presence in MLN is also prob-
able (Fig. 14). P. majori certainly occurs in the upper part
of MN12, but its chronological extension before and after
the MTLA/B level is uncertain; the species is also present
in Akkagdagi (Turkey), dated at 7.0 My.

The time distribution of Protoryx capricornis is unknown,
since none of the specimens brings any indication of origin.
Nevertheless, ScHLOsSER (1904) mentioned that material
of ‘Pseudotragus capricornis’ is coming ‘ausschliesslich aus
den weisslichen kalkigen Ablagerungen’, suggesting a
provenance from the MLN level, whereas ‘Pachytragus
crassicornis’ and ‘Pseudotragus longicornis' are most prob-
ably coming from underlying and overlying fossil levels,
respectively (Fig. 14).

Tragoreas oryxoides is most probably coming from the
lower fossil levels of Samos: NHML M4193 is certainly
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Figure 14: Chronological distri-
bution of the Samos Bovidae.
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from Vryssoula-Qx level, whereas AMNH20577 is from
B. Brown’s Q6. ScuLosser (1904:35) mentioned that
the 7. oryxoides material originates from the ‘braunen
Tuffen’ and ‘grauen Tonen’, both terms also suggesting
lower fossil levels of Samos (Fig. 14). The species might
also be present in Kavakdere, Turkey, dated at 8.1 My
(GenTRY, 2003).

Skoufotragus zemalisorum is known from MYT and it
predates Skoufotragus laticeps, which seems to appear for
the first time in Q4 level (Fig. 14). Skoufotragus samples
from the middle Sinap localities 26 and 33 (= Kavakdere)
of late MN11 age (GENTRY, 2003), might also belong to
Sk. zemalisorum. Skoufotragus laticeps occurs on Samos
in Q4, Q1, MTLA and MTLB. All specimens in the
Lausanne collection (MGL S20, 22, 26, 27, 28, 30, 31,
57,201, 298 and 1124) labeled as from ‘Adriano’, belong
to this species. The Minster crania PIM3, 4, 5, 6, 9, 11
and 15 are also assigned to Sk. laticeps and, although
they lack any stratigraphic indication, they were most
probably unearthed from Adrianos ravine. Thus the spe-
cies characterizes the middle - late MN12 Samos faunal
assemblages, but the Maragheh record is probably older
(Fig. 14). Skoufotragus schlosseri occurs at Q5, suggesting
a latest MN12 to early MN13 distribution (Fig. 14). The
species also occurs in the Turkish sites Akkagdagi, Kinik
and possibly Coban Pinar (GenTry, 2003; KostopouLos,
2005), indicating a similar time distribution.

Judging from the time distribution of the bovid species
(Fig. 14), four successive bovid assemblages can be dis-
tinguished on Samos:

* Primary bovid assemblage [sites Qx, Q2, Q6, MLN,
‘Stefano’, NHML, Munich; age ~7.8-7.4 My]:
Miotragocerus vallenciennesi, Tragoportax rugosifrons, Spora-
dotragus parvidens, Gazella pilgrimi, Gazella cf. ancyrensis,
Majoreas woodwardi, Criotherium argalioides, Tragoreas
oryxoides, Prostrepsiceros fraasi, + *G. mytilinii, Proforyx
capricornis and Palaeoryx sp.
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* Intermediary bovid assemblage [site MY'T; age ~7.4-
7.2]):

Miotragocerus vallenciennesi, Tragoportax rugosifrons, Spo-
radotragus parvidens, Gazella pilgrimi, Palacoryx pallasi,
Criotherium argalioides, Skoufotragus zemalisorum = Gazella
mytilinii, Prostrepsiceros zitteli, Prostrepsiceros fraasi.

* Dominant bovid assemblage [sites Q4, Q1, MTLA,
MTLB, ‘Adriano’; age ~7.2-7.0 My]:

Miotragocerus vallenciennesi, Tragoportax rugosifrons, Spora-
dotragus parvidens, Gazella pilgrimi, Gazella cf. capricornis,
Gazella mytilinii, Palacoryx pallasi, Palaeoryx majori, Ur-
miatherium rugosifrons, Skoufotragus laticeps * Prostrepsiceros
zitteli, Oioceros wegneri, Tragoportax punjabicus, Samokeros
minotaurus.

* Final bovid assemblage [site QS; age ~7.0-6.8 My]:
Miotragocerus vallenciennesi, Tragoportax punjabicus, Spora-
dotragus parvidens, Gazella pilgrimi, Gazella cf. capricornis,
Prostrepsiceros zitteli, Skoufotragus schlosseri £ Samokeros
minotaurus, Gazella mytilinii, Oioceros wegneri, Palaeoryx
majori, Tragoportax amalthea, Urmiatherium rugosifrons.

It is worth mentioning that this interpretation strongly
recalls HE1ss1iG (1975) in recognizing four stages of evolu-
tion in the Samos fauna. Similarities with the late Miocene
Turkish mammal sites are also obvious. A bovid assem-
blage of the Samos primary type occurs in the neighbor-
ing Kemiklitepe D (Bouvrain, 1994b), dated at ~7.7 My
(Sen etal., 1994). The bovid association from Kemiklitepe
A/B, dated at 7.2 My (SEN et al., 1994), corresponds with
the Samos intermediary-to-dominant bovid assemblage,
whereas that from Akkasdagi (7.0 £ 0.1 My; KARADENIZLI
et al., 2005) fits the final Samos type, although it might
be slightly older. On the contrary, comparison with the
contemporaneous faunas from the Greek mainland in-
dicates significant differences, especially concerning the
signal of caprine- and ovibovine-like bovids. Criotherium
has been recently identified in the late MIN11 Bulgarian
record (GEraaDs & Spassov, 2008), but its contribution
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to the mainland bovid assemblage is certainly less impor-
tant than in Samos. The dominant bovid assemblage of
Samos certainly shares common elements with Pikermi
(Gazella capricornis, Miotragocerus valenciennesi, Palaeoryx
pallasi, Sporadotragus parvidens), but the general aspect of
the Samos bovid community is extremely different, as it
is characterized by the predominance of Skouforragus +
multiple Gazella species, while in the West, boselaphines
and various small antilopines form the greatest part of
the bovid assemblage. The final bovid stage of Samos still
shares important elements with the previous one, but the
boselaphines strengthen their presence and Skoufotragus
evolves to more specialized forms.

4. Conclusions

‘The study of the new bovid material collected from My-
tilinii basin, Samos, Greece, allows recognizing 13 species
from five fossil sites, MLN, MYT, MTLA, MTLB and
MTLC. Comparison with Samos bovid material in several
museums across the world leads to an extensive systematic
revision of the entire Samos bovid assemblage, validating
27 species. Among them, Tragoportax curvicornis ANDREE,
1926) is considered to be synonymous with Tragopor-
tax punjabicus (P1LGRIM, 1910); Pachytragus crassicornis
ScHLOSSER, 1904, Pseudotragus capricornis SCHLOSSER,
1904 and Pseudotragus longicornis ANDREE, 1926 are placed
into Protoryx capricornis (SCHLOSSER, 1904); Tragoreas
oryxoides SCHLOSSER, 1904 is regarded as valid and close
to the Chinese Dorcadoryx TerLHARD & TrASSAERT, 1938;
the systematic status of the Samos Gazella species has been
restored and re-defined; the taxonomic distinction of the
two Palaeoryx species from Samos has been improved;
the new replacement for the generic name Pachytragus
is Skouforragus, including Pachytragus laticeps ANDREE,
1926 and part of Pachytragus crassicornis ANDREE, 1926
is settled and the new species Skouforragus zemalisorum
has been described. Discussion of the time distribution
of bovid species allows recognizing four chronological
bovid assemblages on Samos, representing four succes-
sive stages of evolution, ranging from late Early to early
Late Turolian.
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PLATE1

Gazella from Samos

Fig. 1. Gazella cf. capricornis, frontlet MTLA298 in frontal (a) and lateral (b) view
Fig. 2.  Gazella mytilinii, left horn-core MTLBS58 in anterior (a) and lateral (b) view
Fig. 3. ?Gazella mytilinii, female skull PMMS63 in dorsal (a) and lateral (b) view
Fig. 4.  Gazella cf. capricornis, cranitum MTLB16 in lateral view

Fig. 5.  Gazella mytilinii, frontlet MTLB136 in frontal view

Fig. 6.  Gazella mytilinii, frontlet MTLAS518 in frontal (a) and lateral (b) view

Fig. 7. Gazella pilgrimi, left mandible MTLA183 in lingual view

Fig. 8.  Gazella cf. capricornis, right maxilla MTLB199 in occlusal view

Fig. 9.  Gazella mytilinii, right mandible MTLB362 in lingual view

Fig. 10. Gazella cf. capricornis, right mandible MTLBS5 in lingual view

Fig. 11. Gazella pilgrimi, right mandible MLN51 in lingual view

Scale bars equal 5 cm.
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Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.

Fig. 7.

PLATE 2

Sporadotragus parvidens from Samos

Cranium MTLA3 in lateral view

Cranium MTLA13 in lateral (a) and basioccipital (b-reversed) view
Cranium PMMS97 in lateral view

Right P2-M3, MTLA22 in occlusal view

Right mandible with p2-m3, MTLA301 in occlusal view

Right incisor arcade i1-c, MTLA270 in lateral view

Left mandible with p2-m3, MTLA270 in occlusal view

Scale bars equal 5 cm.
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PLATE3

Palaeoryx from Samos

Fig. 1. Palaeoryx majori, cranium MTLB160b in lateral (a), dorsal (b), occipital (c) and basioccipital (d) view
Fig. 2. Palacoryx pallasi, cranium MTLA113 in lateral (a), basioccipital (b), palatal (c) and dorsal (d) view
Fig. 3. Palacoryx sp., metacarpal II1+IV, MILNG6 in anterior view

Fig. 4. Palacoryx pallasi, cranium MTLA114 in lateral view

Scale bars equal 5 cm.
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PLATE 4

Skoufotragus laticeps from Samos

Fig. 1. Cranium MTLAA4 (‘long-brained’ variety) in lateral (a) and frontal (b) view

Fig. 2. Cranium MTLB164 (‘short-brained’ variety) in lateral (a), occipital (b) and basioccipital (c) view
Fig. 3. Cranium PMMS95 (‘long-brained’ variety) in lateral (a), dorsal (b) and basioccipital (c) view
Fig. 4. Left mandible MTLB24 in occlusal (a) and labial (b) view

Fig. 5. Left P2-M3 MTLA21 in occlusal view

Fig. 6. Right P2-M3 MTLB239 in occlusal view

Scale bars equal 5cm.
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