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A new Early Pleistocene mammalian fauna from Burdur Basin,
SW Turkey

Fatma Arzu Demirel, Serdar Mayda

ABSTRACT. A new Early Pleistocene mammalian locality, referred to as “Yassigiime” from Burdur Basin
of SW Anatolia is reported here for the first time. Here, we describe remains of an equid and bovids, most
frequent elements of the fauna, as Equus sp., Gazellospira torticornis, and Leptobos cf. etruscus, all being
the first records in Turkey. The coexistence of medium-sized bovine L. efruscus with spiral-horned
antelope G. forticornis, and Equus sp. suggests Late Villafranchian age (~1.5 Ma) for Yassigiime. These
records fill the gap in the paleobiogeographic range of these taxa in SE Mediterranean during Pleistocene.
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HoBas TepuocpayHa paHHero nneuncroueHa us 6accenHa bypayp,
toro-zanagHas Typuwus

&®.A. lemunpens, C. Managa

PE3IOME. OnmceiBaetcs HOBas ayHa MIIEKOTIHTAIONINX paHHETO rIeiictonena Sccurrome (Yassigbme)
u3 Oacceitna bypayp, roro-zanagnas Typoun. [TpeoGmanaromue B MECTOHAXOKISHUU OCTAaTKU OBIKOB U
JIoMIaACH onpeeneHsl Kak Equus sp., Gazellospira torticornis u Leptobos cf. etruscus. Bee atu dpopmbr
BIlepBbIe OOHapykeHbl B Typruu. CoBMECTHOE NPUCYTCTBUE CpPEJHEpa3MepHOro Obika L. efruscus co
CIHUPAIILHOPOTOM aHTHIONON G. forticornis v tomaasio Equus sp. yKa3bIBaeT Ha MO3THEBHUIAPPAHKCKUH
Bo3pact (~1,5 M. jer) paynsl Sccurtome. HoBbie HaX0IKK 3aMOTHSIOT TPOOEI B maneoreorpapuueckom
pacripoCTpaHeHHH ATUX TAKCOHOB B IICHCTOIICHE FOr0-BOCTOYHOT0 Cpeii3eMHOMOPDSI.

KJIFOUEBBIE CJIOBA: Leptobos, Gazellospira, sunadpaHk, paHHHI UielicToreH, Oacceitn bypayp,
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Typrust.

Introduction

The project “Surveys for the Identification of Fossil
Localities of Neogene and Pleistocene Periods in the
Province of Burdur” has been going on since 2010. It is
run on behalf of Mehmet Akif Ersoy University and led
by one of the authors (A.D.) with the permission grant-
ed by the Turkish Ministry of Culture and Tourism. The
projects team combines researchers from Mehmet Akif
Ersoy University (Burdur), Ankara University (Anka-
ra), Ege University (Izmir), Canakkale 18 Mart Univer-
sity (Canakkale), Cumhuriyet University (Sivas), and
Pamukkale University (Denizli). The foremost goal of
this project is to identify the fossil localities of land
mammals in the Burdur region, to take under protection
these localities, and to identify an excavation site that
will cast light on the natural history of the region. In
addition, it is also hoped that new information will be
obtained regarding the biostratigraphy of the Burdur
basin with the help of fossil evidence to be collected
during these surveys (Demirel, 2013).

The Burdur region, which forms the scope of the
surveys, is located within the Lakes District of south-
western Anatolia. The Burdur basin extends in a north-
east/south-west direction along the Fethiye-Burdur fault
line and the lacustrine sediments are bordered by Sogiit
Mountain and Suludere-Yayla Mountain (Yigitbasioglu,
2009). The field seasons of 2011-2013 yielded consid-
erable amount of fossil land mammal remains and led to
discovery of a new Early Pleistocene locality of
Yassyglime about 25 km south of Burdur town (Fig. 1)
(Demirel, 2012, 2013; Demirel et al., 2013; Demirel &
Kapan-Yesilyurt, 2014). The most important among
these remains belong to the family Bovidae. Because
Pleistocene fossil bovid remains from Turkey are rare,
the new locality of Yassiglime is primarily interesting
by remains of two differently sized bovids and a typical
Pleistocene form of equid.

The Anatolian Plio-Pleistocene records of Bovidae
include Gazella borbonica and Leptobos sp. reported
by Sara¢ (2003) from Giilyaz1 (early Late Pliocene
MNI16, Sickenberg et al., 1975) and Yukaris6gitoni
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Fig. 1. Yassigiime and other Plio-Pleistocene Turkish mammalian fossil localities, discussed in this study.

(Pleistocene, Becker-Platen & Sickenberg, 1968; Sick-
enberg & Tobien, 1971), and Gazellospira cf. torticor-
nis, Gazella sp. and Pliotragus sp. from Sarikol Tepe
(late Pliocene MN17, Kostopoulos & Sen, 1999). There
are also records of Leptobos and Gazellospira noted
from Early Pliocene localities of Dinar-Akcakoy (late
MN14) and Ankara-Calta (late MN14) although geo-
graphic and stratigraphic position of Dinar-Akg¢akoy
remains uncertain for precise correlation (Fig. 1). Ex-
cept of records from Sarikol Tepe and Calta, none of
the bovid remains in Turkey were subjected to any
taxonomic study up to now.

In Turkey, Plio-Pleistocene localities with large
mammals are relatively rare comparing to abundant
Late Miocene sites. In these limited localities, the sys-
tematically studied equid and bovid records came only
from Sarikol Tepe (Early Pleistocene; Kostopoulos &
Sen, 1999), Giilyazi (Late Pliocene, Bernor & Limps-
comb, 1991), and Denizli (Boulbes et al., 2014) as
Equus stenonis, Plesiohipparion huangheense Qiu
Zhanxiang, Huang Weilong et Guo Zhihui, 1987, and
E. suessenbornensis Wiist, 1901, respectively. Equus
ssp., also listed in the localities of Kamisli, Yukari
Sogiitoni (Early Pleistocene; Sickenberg et al., 1975)
and Dursunlu (early Middle Pleistocene; Giileg ef al.,
1999), have not been studied in detail. The limited
fossils from Yukari S6giitonii in the collections of MTA
(General Directorate of Mineral Research and Explora-
tion, Ankara, Turkey) museum shows one type of equid
which has close similarities with the small sized E.
altidens von Reichenau, 1915 forms and the more ad-
vanced Dursunlu (latest Early — early Middle Pleis-
tocene) equids similar to E. mosbachensis von Re-
ichenau, 1903 and E. cf. altidens (Yigit, 1998). Few
horse fossils from the Cobanisa (late Early Pleistocene,

Mayda, 2004) and Kamisli localities are closely com-
parable with a medium sized E. stenonis. In conclusion,
the currently available limited data on the Turkish Plio-
Pleistocene equids show a close resemblance with the
southern European record with small to medium sized
forms being dominant during Early Pleistocene and
larger forms are common starting the beginning of
Middle Pleistocene.

Materials and methods

Survey campaigns in 2011-2013 resulted in the
discovery of Yassigiime site and first fossils collected
from it. The fossil site (72°55’45.4E, 32°47'26.4N) is
located close to Yassigiime Village, 12 km SE of Bur-
dur Town, Turkey (Fig. 1). It is expected that the
research in this vast geographic area will play an impor-
tant role in developing a better understanding of the
Plio-Pleistocene paleobiogeography of Turkey.

The locality is situated within marginal alluvial-fan
to fan-deltaic sequence at the uppermost part of the
basin-fill succession (Fig. 2). The fluvial sedimentation
began with sands and claystones which has yielded the
vast majority of the fossils. Unfortunately, the fragmen-
tary state of fossils did not llow exact determination of
the remains till 2012. In 2013, the new horse and bovid
specimens were collected from the site, and bovid re-
mains have been prepared and restored.

Here we describe the cranial and dental fossil mate-
rials on Artiodactyla (Bovidae) and Perissodactyla
(Equidae). Measurements are in mm; upper teeth are in
upper case, lower teeth are in lower case. APD and TD
stand for “maximum anteroposterior diameter” and
“maximum transverse diameter” at the base horn core,
respectively. The fossil specimens are currently stored
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Fig. 2. A. Location map of the eastern Mediterranean Region (after Algicek et al., 2013). B. Geological map of the Burdur
Basin (based on Senel, 2002 and Algicek et al., 2013). Yassigiime and Burdur fossil localities are indicated by dots. C.
Composite stratigraphy of the Burdur basin-fill succession, not to scale (based on Karaman, 1986; Price, 1989 and Algicek et

al., 2013).

in Mehmet Akif Ersoy University, Department of An-
thropology.

Systematic palaeontology

Order Perissodactyla Owen, 1848
Family Equidae Gray, 1821
Subfamily Equinae Gray, 1821
Genus Equus Linnaeus, 1758
Equus sp.

Material. Right maxillar fragment with P3—P4(YG-
21) (Fig. 3), lower m3 (YG-22).

Description. The fragmentary maxilla belongs to
an aged individual, the isolated lower m3 represents a
subadult individual. The strong wear of the upper teeth
obliterated many morphological features. However, it

is clear that premolars has small and oval-shaped proto-
cone while molars have more elongated and narrow
triangular-shaped protocones with slightly concave lin-
gual borders. None of the teeth preserved any trace of
pli caballin (Fig. 3). Premolars have wider and larger
mesostyles and closed fossettes comparing to molars.

Lower m3 has a V-shaped linguaflexid, as in sten-
onid horses, contrary to U-shaped linguaflexids of ca-
balloid forms. Preflexid has simple margins whereas
postflexid looks slightly complex, and both are equal in
size. Ectoflexid is very deep and almost touches the
linguaflexids. There is no sign of pli caballinid and
ectostylid.

Remarks. The measurements clearly show that the
Yassiglime horse is a large-sized Equus sharing the
same size with the clade of E. stenonis Cocchi, 1867
(Tab. 1). The studied material showing short proto-

Table 1. Measurements of equid specimens from Yassigiime.

Length Width Protocone Preflexid | Double Postflexid Height
Cat. num. (occlusal) | (occlusal) leneth length knot length
£ length

P3 30.25 29.56 7.75

P4 28.1 29.87 8.85
YG-21 M1 243 28.97 10

M2 243 27.51 11.3

M3 22.65 28.5 -
YG-22 m3 33.9 12.1 8.87 15.12 8.8 81.9
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Fig. 3. Equus sp.: upper right P3-P4 (YG-21).

cone, deep ectoflexid and stenoid type double-knot is
comparable with the equid described as E. stenonis, the
characteristic horse of the Middle—Late Villafranchian
faunas of Europe. Several subspecies of Equus stenonis
were identified from Europe as E. s. stenonis, E. s.
senezensiz (Prat, 1964), E. s. granatensis (Marin, 1987),
E. 5. vireti (Prat, 1964), E. s. guthi (Boeuf, 1983), E. s.
mygdoniensis (Koufos, 1992), E. s. pueblensis (Caloi
& Palombo, 1987), and E. s. olivolanus (Caloi, 1997).
However, due to strong wear degree of the upper denti-
tion and lack of postcranial materials, it is not possible
to place fossils uder study among any of the subspecies.
Therefore, we tentatively refer the studied specimens to
as Equus sp.

In Turkey, systematically studied equid records from
Sarikol Tepe (Early Pleistocene; Kostopoulos & Sen,
1999), Giilyazi (Late Pliocene, Bernor & Lipscomb,
1991), Denizli (Erten et al., 2005; Boulbes et al., 2014),
and Cal (Algigek ef al., 2012) have been identified as
Equus stenonis, Plesiohipparion huangheense, and E.
suessenbornensis, E. apolloniensis and E. hydruntinus,
respectively. There are also preliminary described re-
mains of Pleistocene forms from Middle Villafranchian
sites of Kamisli and Yukari S6giitonii (Sickenberg &
Tobien, 1971). The famous site of Dursunlu (Early-
Middle Pleistocene transition) has also yielded a quiet
rich equid collection which has not been studied in
detail and only presented in the faunal list. The few
equid fossils from the Cobanisa (late Early Pleistocene,
Mayda, 2004) and Kamisli localities are closely com-
parable with a medium-sized E. stenonis. It is clear that

Turkish Plio-Pleistocene equids show similarities with
coeval southern European forms.

Order Artiodactyla Owen, 1848
Family Bovidae Gray, 1821
Subfamily Bovinae Gray, 1821
Genus Leptobos Riitimeyer, 1877—1878
Leptobos cf. etruscus (Falconer, 1868)

Material. Fragmentary left maxilla with M2-3 (YG-
4a); fragmentary right maxilla with P3-M1 (YG-4b),
upper right M2 (YG-5), upper left P2 (YG-2) (Fig.
4a—d).

Description. All specimens are most probably be-
long to the same individual that shares the typical mor-
phology corresponding to the tribe Bovini. Rectangular
upper molars are moderately hypsodont, and lack trac-
es of cement at the middle wear stage. The enamel is
smooth and moderately thick. The labial styles, para-
style, mesostyle, and metastyle are well developed as
well as paracone and metacone ribs in all molars. Proto-
cone and hypocone are well rounded and without con-
striction. Spurs are projecting into the postfossettes in
both upper molars. In M2, contrary to M3, entostyle is
strong and connected with the anterior lobe. As the
lingual side of P3-M1 series is not well preserved, exact
measurements cannot be taken. However, it is clear that
parastyle and paracone rib are prominent in P3 and P4
and labial styles are moderately developed in M1.

Remarks. Morphological and biometrical features
of the specimens clearly represent a medium sized
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2cm.

Fig. 4. Leptobos cf. etruscus: fragmentary left maxilla with M2-3 (YG-4a) A. (labial view), B. (occlusal view); fragmentary
right maxilla with P3-M1 (YG-4b) C. (occlusal view); right M2 (YG-5) D. (occlusal view); left P2 (YG-2) E. (occlusal view).

Bovini. The lack of skull and limb bones does not allow  larger than that of Leptobos etruscus ((length x width)
a precise identification of Yassigiime material. The M3 (32.1-21.6), M2 (32.4-23.2)).

available material is, however, most similar in dimen- Leptobos is the one of the most common elements
sions with the late Villafranchian leptobovines. The of Middle-Late Villafranchian faunas (approximately
upper molars of the described form are only slightly ~ 3.5-1.0 Ma) being represented by 11 species from sites
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Fig. 5. Geographic distribution of fossil sites with Leptobos spp. (NOW, 2014) (star stands for Yassigiime).

widely dispersed geographically in Mediterranean, Cen-
tral Europe, India, and China (Fig. 5) (Mead et al.,
2014; NOW, 2014). The genus first appearance is re-
corded in the Eastern Mediterranean in the locality of
Damatria (MN16). It was probably an immigrant from
Southern Asia. Geologically later abundant remains of
the genus originate mainly from localities of Italy (Oliv-
ola, Tasso, Farneta, etc.), France (Saint-Vallier, Sen-
eze, etc.) and, in a lesser degree, Greece (Gerakarou,
Kos) and Spain (Villaroya, Fonelas). It was replaced by
first true Bison forms at the end of Early Pleistocene
(Venta Micena, Pirro Nord, Apollonia) (Koufos ef al.,
2005; Rook et al., 2010; Mead et al., 2014).

Yassigiime specimens are less hypsodont than those
of Bos or Bison, but are clearly more hypsodont than
Middle Villafranchian forms Leptobos merlai de Giuli,
1987 and Leptobos furlivus Duvernois et Guerin, 1989
from Western Europe. As a result, its relative size,
moderate hypsodonty, missing cement, well developed
labial styles with pronounced mesostyle in both molars
and premolars of the Yassigiime form rule out its as-
signment to Bison and Bos and match it with a latest
form of Leptobos etruscus. Nevertheless, the incom-
pleteness of the available material make us to tenta-
tively assign the described specimens to Leptobos cf.
etruscus.

Subfamilia Antilopinae Gray, 1821
Tribe Antilopini Gray, 1821
Genus Gazellospira Pilgrim et Schaub, 1939
Gazellospira torticornis (Aymard, 1854)

Material. Right horn core (YG-20a); left horn core
(YG-20b) (Fig. 6).

Description. Horn pairs belongs to same individual
(APD x TD x length (mm): 47.5 x 38 x 204). The horn
cores show the normal torsion with the right horn twist-
ing clockwise, with large supraorbital pits. The surface
of the horns bears longitudinal grooves that trace its
torsion. A keel at the postero-lateral side is weekly
developed at the horn’s base and getting stronger up-
wards.

Remarks. The genus Gazellospira has been repre-
sented by the typical G. forticornis (Aymard, 1854)
from Europe during Early to Middle Villafranchian.
The peculiar Early Pleistocene (Middle Villafranchian)
form, G. gromovae Dmitrieva, 1975, has been original-
ly only recorded from Kuruksaj, Tajikistan. Titov (2008)
recognized new specimens of G. gromovae from the
Middle Villafranchian locality Liventsovka (southern
Russia) and refined its paleogeographic range.

The distribution of Gazellospira in Eurasia, com-
piled from NOW, 2014, is shown in Figure 5. It is clear
from the figure, G. torticornis has a rich record in
French Villafranchian localities of Seneze, Saint-Valli-
er, Chilac & Pardines (Heintz, 1966; Duvernois &
Gerin, 1989; Cregut-Bonnoure, 2007) and Greek local-
ities of Dafnero, Halykés, Krimni, Sésklo, Vatera, and
Volax (Symeonidis, 1992; Kostopoulos & Koufos, 1994;
Kostopoulos, 1996, 1997; Athanassiou, 1996, 2005; de
Vos et al., 2002). In Turkey, the species has been
recorded from the in the Middle Villafranchian locality
of Sarikol Tepe, Ankara (Fig. 7) (Kostopoulos & Sen,
1996). There is also an earlier record of Gazellospira
sp. from the Ruscinian locality of Calta (MN15) (Bou-
vrain, 1998). Besides these two Turkish localities, there
are also two more records coming from the Early Vil-
lafranchian locality of Giilyazi and the Middle Vil-
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2 cm.

Fig. 6. Gazellospira torticornis: anterior view of right (YG-20a) and left (YG-20b) horn cores.

lafranchian locality of Y.Sogiitonii (Sickenberg & To-
bien, 1971). However, precise stratigraphy of the local-
ity and taxonomic information of the findings are miss-
ing.

The distribution of Gazellospira in Anatolia during
Plio-Pleistocene is not completely in accordance with
what is known in other regions (Greece, France, or
Spain) due to limited numbers of coeval Turkish local-

ities that makes it difficult to establish precise correla-
tions. Yassigiime material shows morphology and size
fitting with that of the material from the Middle Vil-
lafranchian Greek locality Sésklo, described by Atha-
nassiou (2005). It is the second record of this species
from Turkey which proves its broader distribution
throughout the Western and Central Anatolia during the
Late Villafranchian.
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Fig. 7. Geographic distribution of fossil sites with Gazellospira spp. (NOW, 2014) (star stands for Yassigiime).

Conclusions

Recently discovered fossil mammals from Yas-
siglime are herein described as Leptobos cf. etruscus,
Gazellospira torticornis, and Equus sp. This associa-
tion has a clear Late Villafranchian appearance, typical
for coeval Western and South-East European faunas.
This assemblage also confirms the early Late Villafran-
chian (~1.5 million years) age of the uppermost part of
the Burdur Formation at the SE of the Burdur Lake. The
Yassigiime bovine Leptobos etruscus is the first record
in Anatolia. This record extends the known range of the
species during Pleistocene. The faunal composition of
the locality suggests that the animals inhabited savan-
na-type open and dry environment during the Early
Pleistocene in the Burdur Region. This is also in con-
cordance with another coeval locality of Burdur where
Paracamelus and Equus were found together (Algigek
etal.,2013).
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