N. Jb. Geol. Paldont. Abh. 236 (3) 321-349 Stuttgart, Juni 2005

A new Late Miocene mammalian fauna in the
Karaburun Peninsula (W Turkey)

Tanju Kaya, Izmir, Denis Geraads, Paris, and Vahdet Tuna, lzmir
With 7 figures and 4 tables

Kava, T., GERAADS, D. & TuNA, V. (2005): A new Late Miocene mammalian fauna in
the Karaburun Peninsula (W Turkey). — N. Jb. Geol. Paldont. Abh., 236: 321-349;
Stuttgart.

Abstract: The locality of Esendere, in the Karaburun peninsula, west of Izmir,
Turkey, yielded a small mammalian fauna of early Turolian (Late Miocene) age
that is especially interesting because it includes two new species of Carnivores.
Protictitherium aegaeum n. sp. is one of the latest representatives of this group,
which survived later in Turkey than elsewhere. Promeles smyrnensis n.sp. differs by
its skull and upper tooth morphology from the two previously known species from
continental Greece, but looks closer to the Samos form, and perhaps also to
“Mustela” palaeosinensis from China.

Zusammenfassung: Die Lokalitit Esendere auf der Karaburun-Halbinsel, westlich
von Tzmir (Tiirkei) gelegen, enthielt eine kleine Sdugerfauna von frithem Turolium-
Alter (Ober-Miozin), die aufgrund zweier neuer Carnivoren-Arten von besonderem
Interesse ist. Protictitherium aegaeum n. sp. stellt einen der letzten Vertreter dieser
Gruppe dar, die in der Tiirkei linger als andernorts existierte. Promeles smyrnensis n.
sp. unterscheidet sich im Schiidel und in der Morphologie der Oberkiefer-Bezahnung
von den beiden schon bekannten Arten der Gattung aus Kontinental-Griechenland
und steht hingegen der Form aus Samos und moglicherweise ebenso “Mustela”
palaeosinensis aus China néher.
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1. Introduction

Late Miocene localities are known from many countries of the eastern Medi-
terranean. In Turkey, early Late Miocene localities (Vallesian-equivalent) are
relatively few (SICKENBERG et al. 1975), being mostly represented in the
Sinap Formation near Ankara (FORTELIUS et al. 2003). Most of the known
localities are of Turolian-equivalent age, but only a few have been studied
in detail (e.g. SEN 1994), and the fossil record for this period is very in-
complete.

We describe here a new Turolian fauna from the upper part of the Kara-
burun formation, at the locality Esendere, south of Karaburun (N38°35°37%,
E 26°33°46%), in the Karaburun Peninsula, west of Izmir (Fig. 1).

Two mammalian faunas are already known in the Karaburun Peninsula.
The Ciftlikkéy-Cesme fauna consists of Gomphotherium sp., Sanitherium
leobense and Ruminantia indet, which indicate a Middle Miocene age
(BESENECKER 1973). The Mordogan fauna comprises Ischyrictis cf. anato-
licus ScEMIDT-KITTLER, 1976; Carnivora indet., Percrocuta miocenica
Paviovic & THENIUS, 1965; Protictitherium intermedium paralium Kavya
et al., 2003; cf. Protanancus sp.; Beliajevina sp.; Listriodon splendens
VON MEVYER, 1846; Giraffokeryx sp.; Micromeryx sp.; ? Turcocerus sp.; ?
Tethytragus sp., and Hypsodontus pronaticornis KOHLER, 1987, and there-
fore belongs to the Middle Miocene (Kava et al. 2003).

The Esendere fauna was discovered by Neset OzTEKIN in 1998, and exca-
vated since then by two of us (T.K. and V.T.). The studied material is housed
in the Natural History Museum, Ege University, [zmir, Turkey, and numbered
IKE (for Izmir-Karaburun-Esendere).

The pre-Neogene basement in the Karaburun Peninsula consists of a
Lower Triassic (ERDOGAN et al. 1990) or Palaeozoic (ROBERTSON & PICKETT
2000) clastic assemblage, a Middle Triassic to Jurassic carbonate assem-
blage, and an upper unconformably overlying Late Cretaceous to Paleocene
“Bornova Mélange” (ERDOGAN et al. 1990; ROBERTSON & PICKETT 2000).

The Neogene sedimentary strata (Fig. 1) are primarily confined to the
eastern shoreline, and overlie a volcanic succession terminating with a felsic
tuff unit (Kava 1981). They begin with the fluviatile Ardi¢ Formation, the
uppermost part of which contains the Mordogan mammalian fauna. The
Aliaga limestone rests gradationally on the Ardi¢ formation, and uncon-
formably on the older late Cainozoic rocks and the Mesozoic basement. It
consists of white, thickly bedded limestone, and minor limy mudstone and
felsic tuff. The limestone is microcrystalline, and contains sparse freshwater
algae and mudstone detritus. The Karaburun formation lies unconformably
on the older late Cenozoic rocks and the basement. It consists primarily of
massive mudstone and lithic sandstone. However, thin interlayers of oolitic
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Fig. 1. A — Simplified geological map of the Karaburun peninsula. From ERDOGAN et
al. (1990) and BESENECKER (1973). B — Simplified stratigraphic column of the
Miocene succession in the Karaburun peninsula. From Kava (1981).

limestone, claystone and conglomerate occur subordinately. The Karaburun
formation represents a muddy fluvial assemblage grading upwards into
lacustrine facies (Kaya 1981). Its upper part contains the mammalian fossils
described below, that indicate a Late Miocene age.

Abbreviations: MGL: Musée géologique, Lausanne; MNHN: Muséum National
d’Histoire Naturelle, Paris; MTA: Maden Tetkik ve Arama, Ankara; TTMEU: Tabiat
Tarihi Muzesi, Ege University, [zmir. Measurements are given in millimetres. Upper
teeth are in uppercase, lower teeth in lowercase.
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2. Systematic palaeontology

Order Carnivora BowpicH, 1821
Family Hyaenidae Gray, 1869
Genus Protictitherium KreTZO1, 1938
Protictitherium aegaeum n. sp. Figs. 2C-G, 4A

Holotype: Crushed skull with mandible, IKE-46 (Figs. 2C-G, 4A).

Diagnosis: A species of Protictitherium of large size. P3 narrow, mesial cusp only
slightly shifted lingually. P4 with large protocone; upper molars large, with crescent-
shape protocone, mesio-buccal angle much expanded; p4 with strong mesial cuspid,
main cuspid very high; m1 with high trigonid, paraconid almost as high as the proto-
conid, metaconid high, talonid long, with entoconid the highest cuspid; m2 large,
with high metaconid. Differs mainly from the closely related £ crassum by its high
p4, very high trigonid of m! with paraconid almost as high as protoconid.

Description: Both halves of the skull are somewhat displaced relative to
each other, and distorted. The skull is narrow, low and long (Fig. 2F-G). The
frontal region is slightly swollen between the orbits. The anterior orbital
margin is at the level of the front of P4. The large infraorbital foramen is
above the distal part of P3. The temporal crests are Y-shaped; they meet to
form a single sagittal crest, which extends posteriorly over the cranial vault
as far as the supraoccipital bone. The occipital area is crushed.

The teeth are almost unworn (Figs. 2C-E, 4 A). The incisors are set in a
shallow arch; they increase in size from I1 to I3. The upper canine is large,
compressed transversally and curved; it is separated from 13 by a diastema
(7 mm). P1 and P2 are missing.

The P3 is small, being both short and not thickened, in contrast to typical
hyaenids. The main cusp is high and keeled obliquely relative to the axis of
the tooth. Two crests descend from its top towards the mesial and distal
accessory cusps but the mesial cusp is only incipient, and almost in line with

Fig. 2. A — Promeles smyrnensis n. sp., IKE-33, occlusal view of P4-M1 (stereo).
B — same specimen, occlusal view of left tooth-row. Scale = 10 mm for Fig. 2 A,
15 mm for Fig. 2B. C-G — Protictitherium aegaeum 1. sp., IKE-46. C — occlusal
view of P3-M2; D — labial view of P3-P4; E — labial view of p2-m1. Scale = 1 cm
for Figs. 2C-E. F-G — right and left lateral views of skull; scale = 10 cm.
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Fig. 2 (Legend see p. 324)
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the major axis of the tooth. The distal cusp is strong. There is a weak lingual
cingulum.

On P4, the protocone is large, conical, and at the same level as the para-
style mesially. Its connection to the blade is broad. Two weak crests run
from its top: the mesial one to the base of the parastyle, the distal one to the
lingual cingulum, whereas a third crest extends from the base of the proto-
cone to the lingual side of the paracone. The parastyle is long; the paracone
is the highest cusp; the metacone and metastyle are separated by a deep
notch from the paracone on the buccal side. The buccal cingulum is well
developed, and is elevated at the mesial and distal corners. The lingual
cingulum is present, except around the protocone.

The buccal sides of M1 and M2 form an obtuse angle with P4. M1 is a
large tooth, being almost as long as P4 is broad. The protocone is large, coni-
cal and extends far towards the middle of the tooth. Two crests run from the
protocone to the buccal cusps, and there is also a crest running down from
the paracone into the central valley. The paracone and metacone are hardly
worn, while the protocone shows slight wear. The parastyle is large and much
more projecting buccally than the metastyle, but the disto-buccal angle of the
tooth is not reduced. There are mesial and distal cingula.

The M2 is large and more quadrangular than M1, but somewhat reduced
relative to it. The protocone is large, with a more rounded outline than M 1.
The paracone and metacone are close to each other. There is a small crest
from the paracone to the central basin of the tooth. The anterior cingulum is
faint.

The horizontal ramus of the mandible is long and shallow. There are two
mental foramina, a large one below the anterior half of p2 and a smaller one
between p2 and p3. The masseteric fossa is deep and triangular; its anterior
margin reaches the distal border of m2.

The lower incisors are badly damaged. The canine is transversely com-
pressed, and separated from p1 by a diastema about 7 mm long. The p1 is
small, low-crowned, and single-rooted. The p2 consists of a main cuspid plus
an incipient mesial cuspid and a well-developed distal cuspid. The basal
cingulum is strong buccally and lingually, and is thick around the distal
cuspid. Both p3 and p4 are narrow, unlike typical hyaenids. The p3 has
a high main cuspid with a faint mesial cuspid and a strong distal one. The
latter is circled by an elevated cingular ridge. The p4 has a strong mesial
cuspid. The main cuspid is very high and trenchant, quite unlike that of
typical hyaenids. The buccal cingulum is strong, and elevated along the distal
part.

The carnassial is long and narrow. The trigonid is short (10.5 mm) and
very high, with the protoconid only slightly higher than the paraconid. The
metaconid is lower than the protoconid, but much higher than the talonid
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The few following measurements can be taken on the skull and mandible:
Prosthion to top of occipital = 147; prosthion to anterior border of orbit =
58 Prosthion to posterior border of P4 = 74
Length of lower jaw, from il to angular process = 114; height of ramus = 43
Depth of the corpus between p1-p2 = 15; between m1-m2 = 19

Tooth measurements are given in Table 1.

Comparisons and discussion: The systematics of Ictitherium and
related forms is still confused and difficult to resolve (WERDELIN &
SoLounias 1981). According to these authors, Ictitherium s.str. is defined
by a reduced protoconid on m1, and on this basis, the Esendere fossil is
clearly not a member of this genus. On the other hand, they considered
Protictitherium to be paraphyletic, being mostly characterized by primitive
features, so that a short comparison with several species from this area is
useful before assigning the Esendere fossil to this genus.

The common ictithere of the eastern Mediterranean Turolian is Hyaeno-
therium wongi, which includes Palhyaena hipparionum, according to
WERDELIN & SoOLOUNIAS (1991). This is the most common form in Turkey,
where it has been reported from many localities: Kiiglikyozgat (SENYUREK
1960); Cobanpinar (OzaNsoy 1965, but this occurrence is not confirmed
by VIRANTA & WERDELIN 2003); Kemiklitepe (Bonis 1994); Giilpinar
(SICKENBERG et al. 1975), Kinik, Akin, Garkin, Mahmutgazi (TEKKAYA et al.
1972; ScuMIpT-KITTLER 1976). However, H. wongi is quite different from
the Esendere specimen in its long P4 and reduced upper molars (e.g.
ScHMIDT-KITTLER 1976, figs. 85-86), and there is no doubt that the
Esendere form does not belong to this species.

Several other Turkish finds, from Kuyutarla (Ankara), Cakillibag (Nev-
sehir-Urgiip), and Kiigiikgekmece have been left as Ictitherium sp., but they
are all much larger than that of Esendere.

Ictitherium viverrinum RoTH & WAGNER, 1854, type-species of the genus,
was originally described from Pikermi but has never been reported from
Turkey. It was shown by KURTEN (1976, 1982) and SoLounias (1981) to be
different from Thalassictis robusta (NORDMANN, 1858).

Fig. 4. A — Protictitherium aegaeum n. sp., IKE-46, occlusal view of p4-m2 (stereo).
B — Cremohipparion cf. mediterraneum, TKE-11, occlusal view of P2-M3. C -
Tragoportax sp., IKE-25, occlusal view of P2-M3. Scale = 1 cm for Fig. 4A, 4 cm
for Fig. 4B, 3 cm for Fig. 4C
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Fig. 3. Ratio diagram of Protictitherium from various localities (Turkish ones are in
continuous lines) compared to IKE-46 as a standard.

cuspids. The entoconid is by far the highest talonid cuspid; it is separated
from the metaconid by a deep valley, and is set very lingually, as it overhangs
the cervix of the tooth. The hypoconid is low and conical, and is connected
by a faint crest to the base of the protoconid. It is also lingually displaced,
being completely surrounded by the buccal cingulum, which is well deve-
loped, and elevated along the distal part of the tooth.

The m2 is large. It is quadrangular, and has four main cuspids, of which
the metaconid is the highest. There is a small cuspid in the valley between
entoconid and metaconid.
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Fig. 4 (Legend see p. 328)
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Table 1. Comparative tooth measurements of Protictitherium aegaeum and related
species.

Upper teeth P3 P4 M1 M2
P aegaeum IKE-46 11.8x59 17.8x9.4 83x127 6x75
P, crassum Montredon! 10.2x4.9 16 x 8.0 6.1x12.6

Mahmutgazi? 128x6.6 188x11.3 78x13.6 64x9.1
Can Llobateres3 11.7 x 5.5 18.7 x 10

P intuber-

culatum Yassidren, type  169x9.1 247x14.1 17.6x10

I viverrinum PIK-3023 14x7.5 19.8x114 84x 141 63x83
PIK-SAM, mean* 14.8x79 209x 128 81x144 69x9.8

Lower teeth p2 p3 p4 m1

P aegaeum  1IKE-46 87x44 10.7x4.7 11.6x59 145x6.7

P, crassum Arikasagi 11x49 11.6x56 13.9x 6.6
Sof¢a? 8.6x39 10.5x45 11.5x56 129x6.5
Akgakdy? 74x36 10.0x43 10.5x54 12.7x54
Sinap? 9.5x43 I1x5 12.6x5.7
Pentalophos ¢ 9x44 108x5 12.5x 6.0
Montredon! 10.9x 5.1 11.8x6.2
Can Llobateres 3 113x5 13x6
Can Bayona’ 92x4 11.1x5 12.6x6
Dorn-Diirkheim? 11.1x5.3 11.6x5.3

P, intuber-

culatum Yassioren, type  13.5x62 16.8x7.5 17.7x 9.1 19.9x9.5

I arambourgi Yassioren, type 93x41 112x5.2 11.8x6.1 144x6.7
L viverrinum Pikermi, mean® 10.2x 5.5 13x6.4 145x73 17.1x7.6

Lengths of tooth series of IKE-46: pl-ml = 50.5; p2-p4= 32.5; talonid length of
m1 = 4.0; talonid length x 100 / m 1 length = 27.5; protoconid height x 100/ m1 length
= 7.8 x 100/ 14.5 = 54; P4 length x 100 / m1 length = 123; length x width of m2:
7.2x6.2.

1y BEAUMONT (1988, isolated teeth); 2) SCHMIDT-KITTLER (1976); 3) CRUSAFONT &
PETTER (1969); 4) SoLoUNIAS (1981, N = 2-8); 5) VIRANTA & WERDELIN (2003, isolated
teeth); 6) BoNis & Kouros (1991); 7) MorLo (1997); #) KURTEN (1982, N = 10-15).

The material from Esendere is slightly smaller than /. viverrinum (Fig. 3)
but is otherwise rather similar. However, several important differences can be
observed on the teeth, and I. viverrinum is clearly more hyaenoid (ZDANSKY
1924; ScuMiDT-KITTLER 1976, fig. 87; WERDELIN 1988, fig. 7). In 1. viverri-
nUm:
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— P3 is larger and thicker, with an anterior cusp shifted lingually;
— the blade of P4 1s thicker, so that the carnassial is stouter;

— M1 is shorter, more U-shaped, and the parastyle is not much longer than
the metastyle, so that the buccal border of this tooth is much less buccal than
that of P4; its distobuccal corner is less rounded and protruding;

— p4 and m1 are much lower, the talonid of m1 is smaller.

The material from Esendere also differs from Thalassictis robusta from
Kishinev described by KURTEN (1954, 1982) by its much shorter carnassial
blade. The upper M2 is quadrangular and large, but triangular and small in
T. robusta (KURTEN 1954, SoLouNiASs 1981).

0zANsOY (1965) described three new species from Turkey. Ictitherium
prius from Inodnii 1T (upper Miocene) is based upon a single mandible that we
could not find in the MNHN, TTMEU or MTA.

Ictitherium intuberculatum QzANSoOY, 1965, from Yassidren, is a larger
species, of which we have seen several specimens in the MNHN and MTA.
The specimen from Esendere shares with this species the presence of mesial
and distal cuspids on p3, the presence of large M1, M2 and m2, and a m]
with a high trigonid and long talonid. Differences are that the M1 from
Esendere is slightly less elongated transversally, has a more expanded disto-
buccal angle, that P3 is relatively smaller, and mainly that overall size is
smaller. Still, the available material suggests that both forms are closely
related. WERDELIN & SOLOUNIAS (1991: 40) insisted that I. intuberculatum
does belong to Ictitherium but, if we follow their definition of the genus,
the high m1 protoconid (not illustrated by Ozansoy) rules out this generic
assignment. Despite the large size, it is more likely to belong to Profictithe-
Fium.

letitherium arambourgi OzaNsoy, 1965 is based upon a single mandible
with very worn teeth, from Yassidren, but VIRANTA & WERDELIN (2003)
referred a few other fragmentary specimens from Sinap to this species which
was considered by SCHMIDT-KITTLER (1976) as synonymous with Protic-
titherium crassum (DEPERET, 1892), typespecies of the genus Protictithe-
rium.

Protictitherium crassum is mostly of Vallesian age, but is also known from
some middle Miocene sites: La Grive (type-locality) and Vieux-Collonges in
France (DEPERET 1892; MEIN 1958), Paracuellos and Arroyo del Val in Spain
(GINSBURG et al. 1981), and Sofga in Turkey (SCHMIDT-KITTLER 1976). The
Esendere skull agrees in many features with this species, although there are a
few differences. The maxilla from Mahmutgazi, referred to P crassum by
ScumIDT-KITTLER (1976), differs only from the Esendere fossil in the
slightly more anterior position of the P4 protocone, but the mandible from
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Sofca has a p4 which is lower and a m1 with a lower paraconid and shorter
talonid. The m1 of P ¢f. crassum from Pentalophos (Bonis & Kouros 1991)
has a lower trigonid with more splayed out protoconid and paraconid, a more
labial hypoconid, and a very high entoconid. Early forms, from Vieux-
Collonges (MEN 1958, fig. 73), have lower lingual cuspids on ml, espe-
cially relative to the high protoconid, as in the smaller P intermedium
ScHMIDT-KITTLER, 1976, from the middle Miocene of Candir, Pasalar
(ScHMIDT-KITTLER 1976; NAGEL 2003) and Mordogan (Kava et al. 2003).

P cingulatum from Yeni-Eskihisar has a ml which is similar to that of
Esendere, but p4 and m1 are lower-crowned, the cingulum is stronger, M1 is
shorter, and the size is much smaller. P gaillardi is a species of medium size,
mostly known from the middle Miocene of France, but a similar form is
known from Candir and Pasalar (ScuMIDT-KITTLER 1976; NAGEL 2003). All
these forms differ mostly by size (P gaillardi was considered as probably
synonymous with 2 crassum by GINSBURG et al. 1981, although GINSBURG
& BuLoT 1982, retain the species), and their overall dental features agree
well with those of the Esendere fossil which, however, looks more primitive
in its high, viverrid-like, p4 and m1 trigonid.

Family Mustelidae FISCHER VON WALDHEIM, 1817
Genus Promeles Z1TTEL, 1890
Promeles smyrnensis n. sp. Fig. 2A, B

Holotype: Anterior part of skull with right P4-M1; left P1, P3-M1 (IKE-33;
Fig. 2A, B).

Diagnosis: A mustelid of medium size, differing from P palaeatticus and P.
macedonicus by its long slender P4, and its M1 with a strongly expanded mesio-
buccal angle and small metacone. Differs from “Mustela” palaeosinensis ZDANSKY,
1924 by its shorter muzzle and crowded premolars.

Description: The holotype skull is dorsoventrally crushed, and its pos-
terior part is missing. A weak sagittal crest is visible posteriorly. The nasal
bones are long, with parallel lateral borders. They extend posteriorly to
the level of the lacrimal fossa. The infraorbital foramen is large, above the
anterior root of P4. Beneath the infraorbital foramen, there is a deep de-
pression between the buccal roots of P4. The anterior margin of the orbit is at
the level of the front of P4. The palate extends far behind M 1.

Neither the canines nor the incisors are preserved. There is no diastema
between the canine alveolus and P 1, which is small, single-rooted, with a low
basal cingulum. P2 is missing, but two alveoli are visible. P3 has a high,
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Fig. 5. Ratio diagram of Promeles and “Mustela” palaeosinensis upper tecth, using
P, smyrnensis from Esendere as a standard.

trenchant, and slightly asymmetrical main cusp. A mesio-lingual and a distal
crest descend from its top towards the cingulum, which is continuous along
the lingual side. P4 is a rather long and slender tooth, as it is slightly longer
than M1 is broad. The parastyle is little more than a raised cingulum at the
base of the paracone, its mesial border is at the same level as that of the
protocone. Between them, the mesial border of the tooth is slightly concave.
The protocone is small, low, and conical; a weak crest descend distally from
its tip, to merge into the lingual cingulum, which is weak. The paracone is
very high, with its tip at the center of the tooth. Two crests descend from
it: one leads to the parastyle, the other to the base of the protocone. The
carnassial blade, which shows a large abrasion facet, is rather thin, and is not
notched.
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M 1 is constricted in its middle, both the mesial and distal borders being
slightly concave, and the tooth is strongly concave transversally. The proto-
cone is crescentshaped. The posterior wing is worn, but comes into contact
with a distinct metaconule. The latter, at the disto-buccal corner of the tooth,
is separated from the metacone by a narrow but well-marked valley. The
mesial wing of the protocone reaches the base of the paracone. The paracone
is conical and situated more buccally than the metacone; it is expanded
buccally into a thick cingular shelf, but the cingulum is completely absent at
the base of the metacone, which is small, and the buccal border of the tooth
is strongly oblique in occlusal view. The lingual cingulum is thick and ex-
panded both mesially and distally, so that the lingual outline of the tooth is
squared.

The few following measurements can be taken:
Prosthion to anterior border of the orbit = 23
Width of palate over P4s = 30
Length of palate from prosthion to back of M1 = 33
P1=18x16,P3=55%x33;P4=102%x6.3
M1 = 6.8 (maximum length) x 9.9.

Comparisons: The teeth from Esendere remind those of Promeles pala-
eatticus, described by WEITHOFER (1888), MAIOR (1902), SCHMIDT-KITTLER
(1995) and Roussiakis (2002) from Pikermi, and reported from several
other localitics: Samos, Greece (WEITHOFER 1888; MaJOR 1902; SOLOUNIAS
1981; Roussiakis 2002); Maragha, Iran (BERNOR et al. 1996), Dorn-Diirk-
heim-1, Germany (MorLo 1997). However, they differ from those of this
species, as well as from those of Promeles macedonicus from Maramena,
Greece (ScuMIDT-KITTLER 1995) in several features.

First, and most importantly, the Esendere species differs from both Greek
species (SCHMIDT-KITTLER 1995, figs. 3-4 and pl. 1, figs. 2, 4) by the long
slender P4 (slightly longer than the width of M 1), and by its small P4 proto-
cone, which does not reach farther mesially than the level of the parastyle. In
both Greek species, the P4 is always significantly shorter than M1 is broad,
and the protocone of P4 is more anterior than the parastyle. This position is
clear in the figures of ScumiDT-KITTLER (1995, figs. 3-4, and pl. 1, figs. 2,
4), as well as in specimens M 9028 and M 9029 from Pikermi in the BMNH.
The M1 is more concave and more transversely widened, especially because
the mesio-buccal cingulum is more expanded, and because the paracone is
much more lateral than the small metacone, whereas they are almost at the
same level in Greece, giving the tooth a less trapezoidal outline. The only
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exception is M9028, but this specimen has a M1 which is so much enlarged
(Fig. 5) that specific distinction with the Esendere mustelid is not in doubt.

The P4 of P macedonicus is still stouter than that of P palaeatticus. Fig. 5
depicts the relations between the measurements of P4 and M 1. It shows the
stoutness of P4 at Maramena, and the large size of M1 in both Greek species.

However, it should be noticed that the Samos specimen (MGL S-272),
while generally similar to those from Pikermi, differs from them by its P4
protocone which is small and not more anterior than the parastyle, and by its
short M 1; both features make it closer to the Esendere form.

The Esendere mustelid differs from the previously known species of
Promeles by some important features, but it matches this genus better than
other “meline” forms, which have short stout P4s and/or much more expan-
ded M 1s, like the middle Miocene Trochictis VON MEYER, 1842, [berictis
GINSBURG & MORALES, 1992, Lartetictis GINSBURG & MORALES, 1996, and
Adroverictis GINSBURG & MORALES, 1996.

Rhodanictis GINSBURG, 2000 was inserted by his author, in his cladogram
of the Melinae, at a lower node than Promeles, but the short thick P4 of R.
depereti stands against this position, and it is hard to believe that this species
is close to the ancestry of Promeles.

The poorly known Sabadellictis PETTER, 1963, from the Vallesian of Can
Llobateres, has been synonymised with Promeles by SCHMIDT-KITTLER
(1995) and MorLo (1997), but the M 1 (PETTER 1963, pl. 3, fig. 6) has a very
strong metaconule, making the distal border of the tooth very concave, and
the protocone is very incompletely crescent-shaped.

Ischyrictis HELBING, 1930, is mostly a Middle Miocene genus, present in
Turkey at Candir (ScHMIDTKITTLER 1976; NAGEL 2003), but is also known
from the early Upper Miocene of Spain (CRUSAFONT 1972). The P4 is long,
but the shape of the protocone, connected to the blade by a narrow isthmus,
is different from that of the Esendere fossil; the labial part of M1 is much
shorter, and the protocone is not moonshaped.

From Loc. 111, of unknown age in the Sinap Formation, a M1 illustrated
but left unidentified by VIRANTA & WERDELIN (2003, fig. 8.8) has a cres-
cent-shape protocone, but is quite distinct from the Esendere M1 by the lack
of metaconule, and its unique feature of a lingual shelf which is extremely
expanded transversally.

The species closest to the Esendere mustelid is perhaps “Mustela” pala-
eosinensis ZDANSKY, 1924, from Baode (Shansi, China). Fig. 4 shows that
the proportions of its P4 and M 1 are identical to those of the Esendere spe-
cimen. ZDANSKY (1924) laid stress on the variability of P4 and still more of
M1, and some of his specimens are indeed more similar to the Esendere
form than others, but as a rule they display the same features. The P4 is long
relative to M 1, and it has a relatively small protocone. The M1 is moderately
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elongated, it has a crescent-shape protocone and may also have a small meta-
conule (at least on Ex. 4, ZpANsKY 1924, pl. 6, fig. 15), and the labial wall is
oblique. “Mustela” palaeosinensis differs from Promeles smyrnensis n.sp. in
its longer snout, with premolars separated by short diastemata, and long P2,
while the Esendere form has crowded premolars and a short P2 (inferred

from its alveolus).

Table 2. Comparative measurements of Cremohipparion mediterraneum

Teeth

IKE-11
PIK!
KTA?

Length dp2-dp4 IKE-7 = 87.3; IKE-9 = 81.4

Tibia
Width of shaft

Distal width
Distal AP

Talus

Max. height
Max. width
Distal width
Distal AP

Calcaneum

Min. width
of tuber
Distal width
Distal AP

Mi¢-111

Prox. width
Prox. AP

P2-M3
141

129-154

139

IKE-2

41
64
43

IKE-16

54
51
38
29

IKE-13

19.8
47.2
44.0

IKE-39

41
33

P2-P4

76.5
70.7-87.5
76

IKE-37
63
42
PIK!
48.3-53.1

35-40.9

KTD?

20.3
46.9
442

PIK!

34-41
29.3-36.1

MI-M3 index
65 117.6
57.4-68.1 123-128
63 120
PIK! KTA?

39

52.3-60.7 65.7
35.7-41.7 41.5

KTD:?

53.7
51.8
41.5
28.2

KTD3

20
48
47

KTA? KTA3

40.4 38
33.7 34

KTA3

41
36

1) FOrSTEN (1968); 2) Kouros & KosTtopouLos (1994); 3) TTMEU
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“Mustela” palaeosinensis has also been reported from the Turolian site of
Puente Minero (ALCALA et al. 1991). The description of M 1, unfortunately
not illustrated, could match the Chinese form, but the lack of P4 prevents any
definite identification.

We refrain from carrying the comparisons too far, and from including
“Mustela” palaeosinensis in Promeles, because the Chinese material, which
we have not seen, has not been recently revised. It is clearly not a Mustela,
but has often been referred to Martes. However, this latter genus, which
has been reported from as early as the lower Miocene (GINSBURG 1999) is
probably a waste-basket, and referring “M.” palaeosinensis to it still in-
creases its range of variation. Alternatively, the Chinese form could be
referred to Pilgrimeles GINSBURG, 1999, a genus erected (on a rather weak
basis, as Roussiakis 2002 remarked) for Martes woodwardi PILGRIM, 193 1,
from Pikermi. PILGRIM, while admitting that his new species was of the same
size as ZDANSKY's, distinguished it on the basis that the latter has “a longer
p3, a much less hollowed talonid to m1, and a circular m2” (PILGRIM 1931:
41). As p3 is missing in M. woodwardi, it must be a misprint for p4, but
the difference in length is not supported by the measurements (those of M.
woodwardi, 6.5 x 3.3 mm, are within the range of “M.” palaeosinensis).
Since the m2 of M. woodwardi is known only by its alveolus, the only re-
maining difference is the shape of the talonid of ml, which is perhaps not
great, since the talonid looks hollowed in some of ZDANSKY’s specimens.
This “Pilgrimeles” group (palaeosinensis + woodwardi) differs from Pro-
meles palaeatticus in its m | trigoonid which is not so reduced relative to the
talonid, but this tooth might well be more similar to the (unknown) m1 of
P smyrnensis. However, pending recovery of more complete specimens of
both latter species, we prefer not to assign “M.” palaeosinensis and Promeles
smyrnensis to Pilgrimeles.

Order Perissodactyla OWEN, 1848
Family Equidae GRray, 1821
Genus Cremohipparion Qiu, WEILONG & Zn1ut, 1938

Cremohipparion cf. mediterraneum (ROTH& WAGNER, 1855)
Fig. 4B

Material: Left upper tooth row with P2-M3 (IKE-11; Fig. 3B), left upper tooth
row with P3-M2 (IKE-8, IKE-12), mandible with dp2- dp4 right and dp2-dp3 left
(IKE-7), left mandibular ramus with dp2-m1 (IKE-9), right mandibular ramus
with dp3-m1 (IKE-10), distal part of Mc-III (IKE-38), distal part of tibia (IKE-2,
IKE-37), proximal part of Mt-1II (IKE-39), left calcaneus (IKE-13), right astragalus
(IKE-16).
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Table 3. Measurements of the proximal phalanx IKE-19, and means of those of
A. (4.) pentelicum from Turolian sites (sample size and range in brackets)

IKE-19  digitlllorIV (9) digit 11 (4)  digitIV (2)

L 78.5 96 (80-125) 108 (91-125) 96 (88-105)
Proximal width

(max.) 49 63 (49-77) 63 (46-79) 62 (61-63)
Distal width

(max.) 37 53 (45-58) 47 (37-56) 45 (45-45)

Description and comparison: The upper tooth series are of moderate
length (P2-M3 = 141; P2-P4 = 76.5; M1-M3 = 65). The protocone is
elongated-oval and isolated from the protoloph. There is no protoconal spur.
The protocone index (PI = Protocone length x 100 / tooth length) is 23.8 for
P2, 31.2 for P3, 30.9 for P4, 35.2 for M1 and 33.1 for M2, and 29.3 for M 3.
The hypocone is antero-posteriorly aligned with the protocone. The hypo-
glyph is shallowly incised, but it is deeply incised in M 3. The fossettes of
the upper teeth are closed, except those of P2, which are open distally. The
number of plications varies between 13-23 in the premolars and 13-16 in the
molars. They are narrow and simple, and their depths decrease with tooth
wear. The pli caballin is single in the molars and double in the premolars.
Measurements are given in Table 2.

In the lower deciduous teeth, the protostylid is present. The ectostylid is
pillarshaped in [KE-9 and IKE-10, but does not reach the occlusal surface in
IKE-7. The metaconid and metastylid are rounded, but elliptical-triangular in
IKE-7. The parastylid is weak. The enamel of the flexid border is simple. The
linguaflexid is V-shaped. The ectoflexid is narrow and does not reach the
linguaflexid. The pli hypoconid is strong in dp2.

The Mc-III is long and slender. The metatarsal has a facet for the
cuneiform II. The morphological and metrical comparison of the Esendere
hipparion (Table 2) shows that the studied material is similar to C. medi-
terraneum from Pikermi and Kemiklitepe (FOrRSTEN 1968; Kouros &
Kostopouros 1994) and it can be tentatively referred to this species.

Family Chalicotheriidae GiLL, 1872
Subfamily Schizotheriinae HoLLAND & PETERSON, 1914
Genus Ancylotherium GAUDRY, 1862
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Ancylotherium (Ancylotherium) cf. pentelicum (GAUDRY &
LARTET, 1856)

Material: Proximal phalanx (IKE-19; measurements: Table 3).

Descripton and comparison: The proximal part of the phalanx-I is
much broader than the distal part. The proximal facet is heart-shaped,
occupies less than half the dorsal surface of the phalanx, and faces proximo-
dorsally. The two lobes are separated by a deep notch on the palmar side.
This morphology is similar to that 4. (Ancylotherium) pentelicum from
Pikermi, Halmyropotamos and Pinaryaka (ScHAUB 1943; RoussiAkis &
THEODOROU 2001; MELENTIS 1970; SARAG et al. 2002). They share a heart-
shaped proximal facet which faces proximo-cranially, and a large proximal
part compared to the distal part. The proximal phalanx differs from 4. (Meta-
schizotherium) fraasi from Kultak (Kava et al. 2001) in that the distal part
is larger. However, it is smaller than all published Turolian phalanges of 4.
pentelicum, even if it belongs to digit [V.

Family Rhinocerotidae Gray, 1821
Subfamily Rhinocerotinae Gray, 1821
Genus ? Ceratotherium GRray, 1867

7 Ceratotherium neumayri (OSBORN, 1900)

Material: Proximal part of right radius (IKE-17).

Description and comparison: The radial tuberosity is smooth, and the
medial one is strong. The lateral ulnar facet is large and triangular, whereas
the medial one is rectangular. Distal to these facets, on the caudal side, is a
long and roughened attachment surface for the proximal ligamentum interos-
seum. The diaphysis has an oval cross section. Measurements of proximal
articular surface are:

Transverse = 109; antero-posterior = 62.

In size and morphology, the material of Esendere is similar to the spe-
cimens described as C. neumayri from Garkin, Mahmutgazi (HEISSIG 1975),
and Pikermi, but is larger than that of C. neumayri from Kayadibi. However,
in no case can we be sure that the specific identification is correct, as there
is at least one other species of similar size in this area, Dicerorhinus piker-
miensis.
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Order Artiodactyla OWEN
Family Giraffidae Gray, 1821
Genus Bohlinia MATTHEW, 1929

Bohlinia attica (GAUDRY & LARTET, 1856)
Material: Upper molar (IKE-1).

Descriptions and comparison: The tooth has a first lobe not much
longer than the second one, the lingual keels of the lingual lobes are parallel
and not divergent, and the parastyle is not expanded; these features show that
it is not a DP4. Still, the tooth is very brachyodont. The parastyle and meso-
style are very prominent and stronger than the metastyle, and the paracone
rib is strong. The enamel of the tooth is rugose. The entostyle is well deve-
loped and high. The mesial cingulum is stronger than the distal cingulum,
and there is no lingual cingulum. An hypoconal spur is present in the valley
of the second lobe; this spur is constant in Bohlinia attica, a close relative
of the Recent giraffe, best known from Pikermi. The size (length x width
=29 x 26) and brachyodonty (H = 19) of this tooth also match those of the
Greek species (BOHLIN 1926; ARAMBOURG & PIVETEAU 1929; GERAADS
1979), and although definite identification is difficult on a single tooth, we
refer it to this species rather than to a similar-sized Palaeotragus.

Genus 7 Samotherium FORSYTH MAJOR, 1888

? Samotherium sp.

Material: Right (? posterior) phalanx-1 (IKE-26).

Descripton and comparisons: The phalanx-I is long, slender, with a
rectangular proximal surface, suggesting that it is from the posterior limb
(anterior phalanges are broader). The plantar tuberosities are short. The
proportions of the bone suggest that it belongs to Samotherium. In size
(Table 4) the phalanx-1 from Esendere is similar to the phalanges of §.
neumayri from Maragha, smaller than those of Helladotherium, and shorter
than those of Bohlinia from Pikermi (GERAADS 1974, table 8).

Thus, two giraffid species were probably present at Esendere, although
these identifications rest upon very few specimens. A few other bones might
belong to either of these species. These are:

IKE-30, a talus (medial height 83.5; distal width 63.5); IKE-35, a semilunar
(max. dorsal height 39.5), IKE-32, a scaphoid, and IKE-31, an unciform
(max. height 34), all of similar size.
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Table 4. Measurements of phalanx-I of Giraffid species.

Samotheriumsp. S.sinense  S. neumayri  S. major Bohlinia?
IKE China! MAR? SLQ2. PIK, VAT
L 93 94 97-106 96 108, 110
Prox. width 39 43 37-40 44 39,35
Prox. AP 47 49 39-41 41 43,41

1y BoHLIN (1926); 2) GERAADS (1974)
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Fig. 6. Plot of P2-P4 vs. M1-M3 length in Late Miocene boselaphines. Tragoportax
amalthea is from Pikermi, T. rugosifrons from Samos, Hadjidimovo, Greek Mace-
donia, and Maragha, Miotragocerus (Pikermicerus) gaudryi is from Pikermi and
Samos.
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Family Bovidae Gray, 1821

Tribe Boselaphini KNOTTNERUS-MEYER, 1907
Genus Miotragocerus STROMER, 1928

Subgenus Miotragocerus (Pikermicerus) KrReTzOI1, 1941

Miotragocerus (Pikermicerus) gaudryi (KRETZOI, 1941)

Material: Right horn-core with skull fragment (IKE-29).

Description and comparisons: The horn-core is massive, very pro-
bably short, and strongly compressed transversally (55.5 x 30.7), with a
flattened medial side, but there is no postero-lateral keel; a deep conspicuous
longitudinal sulcus runs along the posterior face. The anterior edge is sharp,
folded medially. The pedicel is short. The size and morphology of the
Esendere horn-core are within the range of M. (Pikermicerus) gaudryi from
Pikermi (Spassov & GERAADS 2004).

Genus Tragoportax PILGRIM, 1937

Tragoportax sp. Fig. 4C
Material: Left maxilla with P2-M3 (IKE-25; Fig. 4c).

Description and comparisons: The upper teeth are mesodont, and
their enamel is rugose. The lengths of the cheek-tooth series are:

P2-M3 =102.9: P2-P4 = 47.4; M1-M3 = 61, hence a Pm /M index of 78.

P2 is longer than the posterior premolars. The buccal wall is strongly
asymmetrical on P2 and P3, less so on P4. The same is true of the lingual
crescent. There is an anterior cingulum on P2. P3 is trapezoidal, with a
strong hypocone and a protruding, hooked metastyle, which is much weaker
on P4. The basal pillar is weak in M 1, but strongly developed and bifurcated
in M2 and M 3. On the upper molars, the central cavities are connected, and
the parastyle and metastyle are well developed.

All these features clearly point to a boselaphine, but the large size, and
relatively short premolars (especially P2) are more like Tragoportax than
Miotragocerus (Pikermicerus). Thus, although the premolar/molar ratio does
not allow to distinguish between the two most common species of Trago-
portax in this area (Fig. 6), there is no doubt that, as in a few other localities
(Spassov & GERAADS 2004), these two genera co-existed at Esendere.
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Genus Gazella BLAINVILLE, 1816

Gazella cf. pilgrimi BOHLIN, 1935

Material: 4 horn-cores, and a left maxilla with P3-M 3 (IKE-47).

Description and comparisons: The horn-cores are rather long, mar-
kedly curved backwards, but are not twisted. They have a moderately com-
pressed crosssection (IKE-21: 30.2 x 23.5 ; IKE-28: 30.7 x 23.4), with
almost no flattening of the lateral surface near the base but the compression
and flattening increase towards the tip.

These horn-cores are much larger than those of G. deperdita from Mont
Lubéron and Giilpinar, but are only slightly larger than G. pilgrimi from
Novaya Emetovka and Chimichlia (KRAKHMALNAYA 1996). They differ from
G. pilgrimi from Northern Greece (BouvraIN 1996) by their larger size,
stronger curvature, but their degree of compression is similar. However, the
type-specimen of G. pilgrimi from Samos (SCHLOSSER 1904, pl. 13, fig. 1)
and a second specimen from the same locality (ANDREE 1926) are very
similar in size and compression to our specimens, although the type-
specimen is less curved than the Esendere horn-cores. Thus, we will only
tentatively refer them to this species.

Conclusions

The fauna from the Esendere formation includes Promeles smyrnensis, Pro-
tictitherium aegaeum, Cremohipparion cf. mediterraneum, ? Ceratotherium
neumayri, Ancylotherium (Ancylotherium) cf. pentelicum, Samotherium sp.,
Bohlinia attica, Miotragocerus (Pikermicerus) gaudryi, Tragoportax sp., and
Gazella cf. pilgrimi.

All the ungulates of this list are also found in Samos, but Gazella pilgrimi
and Samotherium are absent from Pikermi, making the Esendere fauna
slightly more distinct from that of the Attic site, which is not unexpected
given the geographic position of the Karaburun Peninsula. Unfortunately, all
these taxa have a rather long temporal range, covering the whole Turolian,
and it is, at present, difficult to assign the Esendere fauna to one particular
MN zone (an exercise that is often a matter of feeling). On the whole, the
Esendere fauna is perhaps more like that of Samos A-1 (Bonis & Kouros
1999). However, it should be noticed that the Samotherium from Esendere is
rather small, whereas the Samotherium major from the late Turolian of
Samos is large. Similarly, the Ancylotherium phalanx is smaller than all
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Fig. 7. Stratigraphic distribution of Protictitherium species in Turkey.

reported Turolian ones. Thus, although the evidence is slight, we believe the
Esendere ungulate fauna fits better the early Turolian.

Indeed, the carnivores are definitely distinct from those of the classic
Turolian sites. It is unexpected to find Protictitherium in a Turolian fauna,
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although there are some indications of the survival of this genus until the
latest Miocene (Fig. 7). The age of Mahmutgazi is not known with precision.
It was referred to MN 11 by KOHLER (1987), but its bovid fauna consists
mostly of fragmentary material, hardly usable for biochronological corre-
lations. However, its Machairodus is similar to Turolian forms (GERAADS
et al. 2004), and we believe that a middle Turolian age is probably the best
estimate. Thus, it is likely that Protictitherium crassum extends well into the
Turolian in Turkey. There are some other reports from the Turolian, such as
those from Dytiko in Greece (Kouros 2000), which was questioned by
WERDELIN & SoLoOUNIAS (1991), or from Dorn-Dirkheim in Germany
(MoRrLO 1997), based upon two lower premolars and a carnassial fragment,
but these European finds are less convincing than the Turkish ones.

Concerning this family, the most remarkable difference is the late survival
in Turkey of several primitive forins, Protictitherium crassum, P aegaeum
and P intuberculatum, with similar dental adaptations, mainly a large P4
protocone and large molars. Indeed, WERDELIN & SOLOUNIAS (1996) noticed
that “Greece and Turkey although closely adjacent to one another, have
different hyaenid faunas”. However, the Turolian carnivore fauna of Turkey is
still too poorly known for this difference to be explained. WERDELIN &
SoLounias (1991) linked the decrease of primitive hyaenids near the Mio-
cene — Pliocene boundary to the arrival of canids, but this eco-ethological
explanation cannot be used for earlier periods, since the Canidae are almost
unknown in Europe in the late Miocene. Another interesting point is the
similarity of Promeles smyrnensis from Esendere with “Mustela” palaeo-
sinensis from China, which confirms the Asiatic affinities of Turkey in the
Turolian (GERAADS & al. 2002), and the major biogeographic role played by
this country, at the crossroads between three continents.
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