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ABSTRACT
Cricetodon and Deperetomys from the early Miocene localities Söke, Dededağ (Aydin), Kinik, Harta (Ma-
nisa) Western Anatolia and Yapinti (İçel) Southern Anatolia are studied. Seven species, four of which are 
new, are described: Cricetodon trallesensis n. sp., Cricetodon fikreti n. sp., Cricetodon magnesiensis n. 
sp., Cricetodon yapintiensis n. sp., Cricetodon versteegi, Cricetodon kasapligili and Cricetodon cf. kasap-
ligili, Deperetomys cf. intermedius. In order to establish phylogenetic relations of the Cricetodon species, 
a cladistic analysis are performed.
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1. Introduction

The Miocene is a significant period of the mammals 
due to their greatest evolutionary stage. In the early 
Miocene, Anatolia plays an important role as a bridge 
for species dispersal between Asia, Europe and North 
Africa. In this paper, the Cricetodontini which is the 
first record from Anatolia in early Miocene is studied. 
The geographical range of the Cricetodontini is quite 
large, covering Eurasia from Kazakhstan to Portugal 
and North Africa and China. Its representatives 
remained in Anatolia during the early Miocene 
and they occurred in Europe during the latest early 
Miocene. The tribe was widely extended in Europe 
in the middle Miocene. Their decline starts in the late 
Miocene and their extinction is at the beginning of the 
Pliocene.

The early Miocene Cricetodon and Deperetomys 
collected from Söke, Dededağ (Aydin), Kinik, Harta 
(Manisa) and Yapinti (İçel) (Figure 1) by Fikret Göktaş, 
Engin Ünay, Gerçek Saraç (General Directorate of  
Mineral Research and Exploration (MTA), Turkey) and 
Hans de Bruijn (Utrecht University, The Netherlands) 

during the MTA geology projects carried out between 
the years of 1992-2001 are studied. Most of the rodent 
faunas from these localities have so far only been 
mentioned in preliminary lists in some internal reports 
of MTA (Ünay and Göktaş, 1999; 2000; Göktaş and 
Ünay, 2000) and in an international report (Ünay et 
al., 2001). 

2. Material and Methods

The measurements of the teeth were taken with a 
Leica S8AP0 ocular micrometer (20 micron units). All 
values are given in 1 mm units. For easy comparison 
all the teeth are presented as if they were from the left 
side. If the original is from the right side the number 
on the plates has been underlined. The terminology of 
the parts of check teeth follows Mein and Freudenthal 
(1971, b) and Reig (1977) (Figure 2). 

The photographs were taken with an environmental 
scanning electron microscope FEI Quanta 400 MK2 at 
MTA. The images processing was made using Adobe 
Photoshop software. All the material is stored in the 
collections of MTA.
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ABSTRACT
Late Cretaceous lithologies around Amasya region are represented by Pontide fore-arc ba-
sin units which corresponds a volcanoclastic sequence. This sequence has the products of
alkaline ultrapotassic magmatism accompanying calcalkaline lavas which are abundant
along Pontide arc. The ultrapotassic rocks which are classified as leucitite, minette and
trachyte based on their mineralogical composition, occur as dikes, stocks and rarely lava
flows as to be comprised by the Late Cretaceous Volcanoclastic Succession (LCVS). Frac-
tional crytallization accompanied by assimilation (AFC) is a low pressure processes able
to differentiate ultrapotassic parental melts to various compositions in a continental margin
tectonic setting.The trachytes are the youngest and the most evolved members of LCVS.
Therefore we performed AFC modelling using the most primitive minette sample as star-
ting composition and calculated the fractionation trends based on the theoretical mineralo-
gical compositions. We also used the Triassic metapelitic basement rocks of Central Pon-
tides as assimilant. The AFC modelling results imply that it is possible to produce trach-
ytes by adding Central Pontide basement rocks up to 5 %, begining from the most primiti-
ve phonolitic sample of Amasya. However the differentiation of leucitite and minette is
able to be explained by neither fractional nor assimilation processes.
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1.  Introduction

An arc environment is defined, which has
developed due to the northward subduction of the
Neo-Tethys Ocean, during Late Cretaceous in the
geological evolution Anatolia located in the Alp-
Himalaya orogenic belt (fiengör and Y›lmaz, 1981;
Okay and fiahintürk, 1997; Y›lmaz et al., 1997; Okay
and Tüysüz, 1999; Topuz et al., 2013). East-west
trending island arc units, namely Pontide arc within
the Pontide mountain range form the central segment
of this belt that extend along Apuseni-Timok line in
Balkans at the west and Sevan-Akera suture belt
along the Armenian-Georgian boundary at the east
(Adamia et al., 1981; Y›lmaz et al., 1997; Georgiev et
al., 2009; Mederer et al., 2013). The Pontide arc
formation ceased by the collision of Sakarya
continent and the Anatolide-Tauride platform or by

the K›rflehir Blocks in early Paleocene caused by
development of the ‹zmir-Ankara-Erzincan Suture
Belt (IAESZ) (fiengör and Y›lmaz, 1981; Okay and
Tüysüz, 1999). Pontide arc is represented by calc-
alkaline andesitic volcanics, associated pyroclastics
and epiclastic units with the I-type granitic intrusions.
However, in the southern parts the units of IAESZ
and alkali-potassic rocks associated with forearc units
are observed. The well-known locations of these
alkaline potassic rocks are Ankara-Kalecik, Bayburt-
Maden and Amasya-Gümüflhac›köy and the Sinop
(Blumenthal, 1950; Alp, 1972). Additionally,
recently discovered two outcrops in the west parts of
this belt are at around Tosya and Osmanc›k (Genç et
al., 2013). The Amasya region has critical importance
due to the three different type ultrapotassic rock
suites together with coeval calc alkaline andesites are
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3. Systematic Paleeontology

Order: Rodentia Bowdich, 1821

Family: Muridae Illiger, 1811

Tribe: Cricetodontini Simpson, 1945

Genus: Cricetodon Lartet, 1851

Type species: Cricetodon sansaniensis Lartet, 1851

Other species recognized: C. caucaticus 
Argyropulo, 1938, C. meini Freudenthal, 1963, 
C.albanensis Mein and Freudenthal, 1971, C. aureus 
Mein and Freudenthal, 1971, C. jotae Mein and 
Freudenthal, 1971, C. pasalarensis (Tobien,1978), 
C. candirensis (Tobien, 1978), C. cariensis (Şen 
and Ünay, 1979), C. hungaricus (Kordos, 1986), C. 
aliveriensis Klein Hofmeijer and de Bruijn, 1988, 
C. versteegi de Bruijn et al., 1993, C. kasapligili de 
Bruijn et al.,1993, C. tobieni de Bruijn et al., 1993, 
C. bolligeri Rummel, 1995, C. jumanensis Rummel, 
2001, C. engesseri Rummel and Kälin, 2003, C. 
orientialis Bi, 2005, C. soriae Fernandez et al., 2006, 
C. klariankae Hir, 2007, C. volkeri Wu, 2009, “C.” 
fandli Prieto et al., 2010, C.wanhei Qiu, 2010, C. 
nievei López-Guerrero et al., 2014

Cricetodon trallesensis n. sp.

(Plate 1)

Type locality: Söke

Age: Early Miocene, MN4 (Ünay and Göktaş, 1999)

Holotype : M1 dext. Nr: SO, 102 

Derivatio nominis: The species is named after Tralles, 
the ancient name of Aydin.

Material and measurements of the Cricetodon trallesensis n. sp.

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.43-3.00 2.70 52 1.65-2.05 1.89

M2 1,88-2.25 2.05 82 1.53-2.00 1.80

M3 1.33-1.85 1.54 56 1.45-1.70 1.56

m1 2.03-2.40 2.20 51 1.45-1.73 1.57

m2 1.90-2.35 2.12 73 1.60-1.93 1.74

m3 1.95-2.43 2.10 38 1.50-1.85 1.63

Diagnosis: The species C. trallesensis n. sp. is a 
medium sized Cricetodon with plump cusps. The rather 
small anterocone of the M1 is indistinctly divided into 
two cusps. The labial anterolophule is parallel to the 
longitidunal ridge. The protolophule and metalophule 

Figure 1- Sketch map of Western and Southern Turkey showing the geographical position of the localities. For the geological setting of the 
localities the reader is referred to Ünay and Göktaş, 1999; 2000; Göktaş and Ünay, 2000; Ünay et al., 2001
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of the M1 and M2 are parallel and directed posteriorly. 
The posteroloph does not continue beyond the point 
where it meets the metalophule. The m1 has one or two 
metalophulids. The shape of the M3 maybe rounded 
or elongated. The M1 and M2 have three or four roots. 

Differential Diagnosis: Among the early Miocene 
cricetodons C. trallesensis n. sp. differs from C. 
tobieni from Horlak 1a in having comparatively higher 
crowned molars, plumber cusps, more elongated 
M3. Moreover the labial anterolophule in general is 
parallel to longitudinal ridge in C. trallesensis n. sp. 
whereas it is inclined to the labial edge in C. tobieni. C. 
trallesensis n. sp. differs from C. kasapligili in having 
more developed labial anterolophule and posterior 

spur of the paracone in upper molars. The posteroloph 
connects to the metacone suggesting a more advanced 
stage of evolution than in C. kasapligili. The molars 
of C. trallesensis n. sp. are larger and rather higher 
crowned  than in C. aliveriensis and C. versteegi. 

Description

M1: The labial outline of the M1 is oblique, 
not parallel to the lingual border. The anterocone is 
situated mesio-labially in thirty-three of the fifty-nine 
specimens and mesially in the others. This tubercule is 
divided into two equal cusps by an anterior valley that 
does not extend to the base of the crown so it is single 
in worn specimens. The labial anterolophule is strong 
and reaches the base of the paracone in forty two out 

Figure 2- Terminology of the cheek teeth (Mein and Freudenthal (1971b) and Reig (1977))
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of the fifty five specimens, it is short in nine and absent 
in four. The lingual anterolophule is absent. There 
is a transverse spur in the protosinus in twenty-four 
specimens. The protolophule is directed backwards 
and connected to the mure behind the protocone. There 
may be a crest (protolophule I?) on the anterolophule 
which may connect to the paracone in one specimen. 
The posterior spur of paracone shows a good deal of 
variation. It is long reaching to the metalophule in 
thirty three out of fifty six, short in twenty two and 
absent in two specimens. The mesoloph is short in 
fifty specimens and absent in five. The metalophule 
is directed posteriorly joining the posteroloph at the 
postero-medial corner of the metacone where the 
posteroloph also ends. The sinus is inclined anteriorly. 
The M1 has four roots in six, three in thirty four out of 
the forty specimens.

M2: The labial and lingual anterolophs are about 
equally well developed and connect to the paracone 
and protocone respectively. A weak protolophule I is 
present in two out of eighty tree specimens only. The 
protolophule II is transverse or posteriorly directed. 
The posterior spur of paracone is long reaching the 
metalophule in twenty three, long but free in forty 
two, short in sixteen and absent in the two other 
specimens. A short mesoloph is present in only eight 
specimens out of sixty eight. The posteriorly directed 
metalophule is almost parallel to the longitudinal axis. 
The posteroloph ends where it meets the metalophule. 
The sinus is transverse or directed anteriorly. The M2 
has three roots in forty one and four in five specimens.

M3: The M3 shows a wide variation in outline 
ranging from the long to short morph types with 
intermediate. The labial and the lingual branches of 
the anteroloph are about equally well developed and 
connect to the paracone and protocone respectively. 
The protolophule is double in twenty five out of fifty 
five specimens. The posterior spur of paracone is short 
or absent. The homology of the mesoloph is not easy 
to detect in every specimen. It is long and posteriorly 
directed in the clearly elongated specimens whereas 
in the median valley of some shorter specimens 
there is a short labially free, anteriorly directed crest 
which may join to form a longer crest enclosing an 
island with protocone. The metalophule is directed 
posteriorly. The posteroloph reaches the base of the 
metacone. The sinus is directed anteriorly in elongated 
specimens and posteriorly in the rounded specimens. 
The M3 has three roots.

m1: The anteroconid is situated on the longitudinal 
axis of the occlusal surface. The labial anterolophid 
reaches the base of the protoconid. The lingual 
anterolophid is weak or absent. The metaconid and 
the entoconid have a posterior spur. The metalophulid 
is double in ten out of fifty two specimens. The 
metalophulid II is directed posteriorly connecting to 
the posterior part of the protoconid. The mesolophid 
is short or absent. The hypolophulid is transverse 
or directed anteriorly connecting to the longitudinal 
ridge in front of the hypoconid. Most specimens have 
an ectomesolophid. The hypoconulid is distinct. The 
wide sinusid is transverse. The m1 has two strong 
roots.

m2: The labial anterolophid is quite strong reaching 
the base of the protoconid. The lingual anterolophid 
connects to the base of the metaconid in five specimens, 
short in fourteen and absent in fifty. The metalophulid 
and hypolophulid are directed anteriorly. The short 
mesolophid is inclined posteriorly. The posterolophid 
reaches the base of the entoconid. The wide sinusid is 
transverse. The m2 has two strong roots. 

m3: The labial anterolophid is rather strong 
reaching the base of the protoconid. The lingual 
anterolophid is short or absent. The metalophulid is 
directed anteriorly. The mesolophid is short in thirteen 
specimens and absent in twenty two specimens. The 
hypolophulid is transverse or directed anteriorly 
connecting to the longitudinal ridge in front of the 
hypoconid. The posterolophid reaches the base of the 
entoconid. The sinusid is transverse. The m3 has two 
strong roots.

Remarks: Cricetodon trallesensis n. sp. from 
Söke shows both plesiomorphic characters such as 
three rooted molars in M1 and M2 and long mesoloph 
in the M2 and M3 and apomorphic characters such 
as strongly divided anterocone, plump cusps, well 
developed labial anteroloph and posterior spur of 
paracone and the posteroloph-metalophule connection. 
In apomorphic characters C. trallesensis n. sp. is more 
evolved than C. tobieni, C. kasapligili, C. versteegi 
and C. aliveriensis.

Cricetodon fikreti n. sp.

(Plate 2)

Type locality: Dededağ 

Age: Early Miocene, MN4 (Ünay and Göktaş, 1999)

Holotype: M1 dext, Nr: DD, 1
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Derivatio nominis: The species is named after the 
geologist Fikret Göktaş who collected most of the 
material from Dededağ.

Material and measurements of the Cricetodon fikreti n. sp.

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.58-2.79 2.69 2 1.95-2.05 2.00

M2 2.05-2.28 2.20 6 1.63-1.98 1.78

M3 1.55-1.80 1.68 3 1.55-1.63 1.58

m1 2.40-2.53 2.50 5 1.55-1.60 1.58

m2 2.15-2.30 2.22 7 1.83-1.93 1.86

m3 2.10-2.34 2.22 2 1.61-1.75 1.68

Diagnosis: The species C. fikreti n. sp. is a large 
and rather high crowned Cricetodon. The posteroloph 
of the M1 and M2 continue beyond the point where 
the metalophule joins the posteroloph. The posterior 
spur of the M2 is long reaching the metacone. The 
labial and lingual anterolophids of the m1 are well 
developed. The metalophulid is single or double. The 
M1 has three roots. 

Differantial diagnosis: C. fikreti n. sp. differs 
from C. tobieni in having plumper cusps, higher 
crowned cheek teeth and larger size.  Additionally, 
the labial anteroloph is less developed in the M1, the 
spur of the paracone is longer, the mesoloph is shorter 
and the posteroloph has a more advance condition not 
continuing beyond the point where the metalophule 
meets in the M1 and M2. C. fikreti n. sp. is much larger 
in size than C. kasapligili and its M1 shows distinctly 
divided anterocone and the posterolophs of its M1 and 
M2 continue beyond the point where the metalophule 
joins the posteroloph. C. fikreti n. sp. differs from C. 
versteegi in having much larger and higher crowned 
cheek teeth. Furthermore the labial anteroloph and the 
posterior spur of the paracone are well developed, the 
metalophule is directed posteriorly, the anterocone is 
asymmetrical and metalophulid is double in the m1 
in C. fikreti n. sp. C. fikreti n. sp. has also much larger 
and rather higher crowned molars than those of C. 
aliveriensis. Moreover in C. aliveriensis the spur of 
the paracone is weak or absent and the mesoloph is 
longer in the M1 and M2. C. fikreti n. sp. differs from 
C. trallesensis n. sp. from Söke in having much larger 
and higher crowned cheek teeth. Moreover, the labial 

anteroloph of the M1 is longer and usually parallel to 
longitudinal ridge, the posterior spur of the paracone 
is longer and the mesoloph is shorter in C. trallesensis 
n. sp. 

Description

M1: The anterocone of the M1 has a mesio-labial 
position with the labial cusp slightly larger than the 
lingual one. The anterior valley is short, shallow and 
narrow so the anterocone is single in worn specimens. 
The labial and lingual anterolophs are absent. There is 
a transverse spur in the protosinus in three specimens. 
A weak protolophule I is present in one specimen 
out of three. The protolophule II directs posteriorly 
and connects to the longitudinal ridge behind the 
protocone. The posterior spur of the paracone and 
mesoloph are short. The short metalophule is strongly 
directed backwards being almost parallel to the 
longitudinal axis. The lingual sinus is transverse. 

M2: The labial and lingual anterolophs are about 
equally well developed and connected to the paracone 
and the protocone respectively. The protolophule is 
directed posteriorly. The posterior spur of the paracone 
shows wide variation. It is long reaching the metacone 
in three out of ten M2, short in six and absent in one. 
The mesoloph is short or absent. The metalophule, as 
in the M1 is directed backwards being almost parallel 
to the longitudinal axis. The posteroloph reaches to 
the base of the metacone. The lingual sinus is directed 
anteriorly. 

M3: The outline of the occlusal surface is elongated. 
The labial and lingual anterolophs are about equally 
well developed and connect to the paracone and the 
protocone respectively. The single protolophule is 
transverse. The posterior spur of the paracone is long 
or absent. The metalophule is directed posteriorly. The 
long posteriorly inclined mesoloph is almost parallel 
to the metalophule. The deep lingual sinus is directed 
anteriorly. 

m1: The anteroconid is situated on the longitudinal 
axis of the occlusal surface. The labial anterolophid 
reaches the base of the protoconid. The lingual one 
is weak or absent. The metaconid and the entoconid 
have a posterior spur. The metalophulid is double in 
four out of five m1. The metalophulid I is directed 
anteriorly and connected to the anteroconid while the 
metalophulid II is directed posteriorly and connected 
to the longitudinal ridge behind the protoconid. The 
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mesolophid is short. The hypolophulid is inclined 
anteriorly and connected to the longitudinal ridge in 
front of the hypoconid. The posterolophid reaches 
to the base of the entoconid. Most specimens have 
an ectomesolophid. The hypoconulid is distinct. The 
wide sinusid is transverse. The m1 has two roots.

m2: The labial anterolophid is quite strong reaching 
the base of the protoconid. The lingual anterolophulid 
is absent. The short metalophulid and hypolophulid 
are directed anteriorly. The former joins the middle of 
the anterior edge of the tooth whereas the latter joins 
the longitudinal ridge behind the hypoconid. The short 
mesolophid is directed anteriorly. The posterolophid 
reaches the base of the entoconid.  The hypoconulid is 
distinct in four out of the eight specimens. The wide 
sinusid is transverse or directed anteriorly. The m2 has 
two roots. 

m3: The labial anterolophid is rather strong 
reaching the base of the protoconid, the lingual one 
is short. The metalophulid is directed anteriorly. The 
mesolophid is of medium length. The transverse 
hypolophulid reaches the longitudinal ridge in front of 
the hypoconid. The sinusid is transverse.

Remarks: C. fikreti n. sp. differs from all the 
Eastern Mediterranean Cricetodon species in having 
larger and higher crowned molars. Among the 
early Miocene Cricetodon species, C. fikreti n. sp. 
resembles C. trallesensis n. sp. morphologically most. 
The smaller and lower crowned molars, longer labial 
anteroloph of the M1 and shorter mesoloph of the M1 
and M2 of C. trallesensis n. sp., however, suggests a 
more primitive stage of evolution for this species. The 
localities, Söke and Dededağ, where these two species 
come from, are in superposition. So we consider these 
two taxa as chrono-species belonging to the same 
lineage. 

Cricetodon yapintiensis n. sp.

(Plate 3)

Type locality: Yapinti

Age: Early Miocene, MN3-4 (Ünay et al., 2001)

Holotype: M1 dext., Nr: YP, 121 

Derivatio nominis: The species is named after its 
type locality. 

Material and measurements of the Cricetodon yapintiensis n. sp.

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.18-2.33 2.26 4 1.50-1.63 1.55

M2 1.75-1.88 1.83 4 1.43-1.55 1.50

M3 1.63 1.63 1 1.35 1.35

m1 2.00-2.10 2.05 3 1.30-1.33 1.31

Diagnosis: C. yapintiensis n. sp. is a rather small 
Cricetodon. The anterocone of the M1 is divided into 
two cusps. The M1 has three roots.  The mesoloph of 
the M1 and M2 is long. The posteroloph of the M1 and 
M2 continues beyond the point where the metalophule 
joins the posteroloph. The M3 is elongated. The m1 
has a labially free weak metalophulid I. 

Differential diagnosis: Cricetodon yapintiensis 
n. sp. is smaller than C. tobieni and C. kasapligili, 
but larger than C. versteegi and C. aliveriensis.  C. 
yapintiensis n. sp. differ from any other early Miocene 
Cricetodon species in having rectangular M2. 
Furthermore, C. yapintiensis n. sp. differs from C. 
tobieni in having plumper cusps and less developed 
labial anteroloph in the M1 and elongated M3. C. 
yapintiensis n. sp. differs from C. kasapligili in having 
a more centrically placed and rather larger anterocone 
and a longer mesoloph. C. yapintiensis n. sp. differs 
from Cricetodon versteegi in having a more centrically 
situated anterocone, a shorter spur of paracone and 
an elongated M3. C. yapintiensis n. sp. differs from 
C. aliveriensis in having higher crowned cheek 
teeth, more centrically situated anterocone, stronger 
posterior spur of the paracone, shorter mesoloph in the 
M1 and M2 and three-rooted M1. C. yapintiensis n. 
sp. differs from C. trallesensis n. sp. and C.  fikreti n. 
sp. In having smaller and rather lower crowned cheek 
teeth and less developed ectolophs. 

Description

M1:  The anterocone is situated mesio-labially and 
divided into two cusps in three out of the four M1. Its 
position is central in the remaining one specimen. The 
anterior valley is short, shallow and narrow. The labial 
anteroloph reaches the base of the paracone. The 
lingual anteroloph is absent. There is a transverse crest 
in the protosinus. One specimen shows a lingually 
free incipient (protolophule I?). The protolophule is 
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directed posteriorly and connected to the longitidunal 
ridge. The posterior spur of the paracone is weak 
or absent. The mesoloph is of medium length. The 
metalophule is directed posteriorly and isolated from 
the posteroloph in one specimen. The posteroloph 
extends beyond the point where the metalophule 
reaches the posteroloph in three of the four M1. The 
lingual sinus is directed anteriorly. The M1 has three 
roots.

M2: M2 has a rectangular shape. The labial and 
lingual anterolophs are about equally well developed 
and connected to the paracone and the protocone 
respectively. The protolophule and the metalophule 
are directed posteriorly. The posterior spur of the 
paracone is either of medium length, short or absent. 
The mesoloph is long and directed posteriorly in one 
specimen but of medium length and transverse in the 
other three. The posteroloph reaches the base of the 
metacone. The lingual sinus is inclined anteriorly. 

M3: The outline of the occlusal surface in the 
only available M3 is elongated. The labial and 
lingual anterolophs are about equally well developed 
and connected to the paracone and the protocone 
respectively. The single protolophule is directed 
anteriorly connecting the paracone to the protocone. 
The posterior spur of the paracone is long. The 
mesoloph is short. The lingual sinus is inclined 
anteriorly.

m1: The anteroconid is situated at the longitudinal 
axis of the occlusal surface in the only available 
m1. The labial anterolophid reaches the base of 
the protoconid. The lingual anterolophid is absent. 
The metalophulid I is weak, the metalophulid II is 
directed posteriorly and connected to the longitudinal 
ridge behind the protoconid. The metaconid and the 
entoconid have a posterior spur descending from their 
tips. The mesolophid is absent. The hypolophulid is 
anteriorly directed connecting to the longitudinal ridge 
just in front of the hypolophid. The posterolophid 
reaches the base of the entoconid. The transverse 
sinusid is with an ectomesolophid. The m1 has two 
roots. 

Remarks: With its three-rooted M1, that has a 
weak posterior spur of the paracone, a long mesoloph 
and the posteroloph continuing beyond the point where 
the metalophule joins the posteroloph in the upper 
molars C. yapintiensis n. sp. is more primitive than 
the other early Miocene Cricetodon species except 

C. versteegi. C. yapintiensis n. sp. is more evolved 
than C. versteegi in having a posteriorly directed 
protolophule and metalophule.

Cricetodon kasapligili de Bruijn et al., 1993

(Plate 4)

Locality: Yapinti

Age: Early Miocene, MN 3/4 (Ünay et al., 2001)

Other localities with C. kasapligili: Keseköy, Harta Material and 
measurements of the Cricetodon kasapligili from Yapinti

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.50-2.63 2.55 10 1.60-1.90 1.76

M2 1.83-2.05 1.94 22 1.70-1.93 1.82

M3 1.55-1.88 1.72 18 1.45-1.93 1.63

m1 2.00-2.40 2.19 14 1.30-1.63 1.47

m2 1.88-2.10 1.98 17 1.53-1.80 1.66

m3 1.88-2.23 2.08 19 1.48-1.73 1.62

Description

M1: The anterocone is mesio-labially situated and 
has two cusps divided by a short, shallow and narrow 
anterior valley, the lingual one of these is often larger 
than the labial one. The labial anteroloph reaches the 
base of the paracone while the lingual one is absent. 
There is a transverse crest in the protosinus in four 
of the eleven M1. The anterolophule connects the 
protocone to the lingual part of the anterocone. The 
protolophule is directed posteriorly connecting to the 
longitudinal ridge behind the protocone. The posterior 
spur of the paracone is short in four specimens and 
absent in the remaining seven. The mesoloph is of 
medium length in eight specimens and short in four. 
The metalophule is directed posteriorly connecting to 
the posteroloph that extends beyond the point where 
the metalophule reaches the posteroloph. The lingual 
sinus is either transverse or directed anteriorly. The 
M1 has three roots. 

M2: The labial and the lingual anterolophs are 
equally well developed and connected to the paracone 
and the protocone respectively. The protolophule and 
the metalophule are directed posteriorly. The posterior 
spur of the paracone is short in eighteen out of the 
twenty two specimens and absent in the others. The 
mesoloph is short and transverse in five, of medium 
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length in four and long and directed posteriorly 
in thirteen specimens. The posteroloph extends 
beyond the point where the metalophule reaches the 
posteroloph. The lingual sinus is directed anteriorly. 
The M2 has four roots. 

M3: The outline of the occlusal surface of the M3 
is elongated. The labial and the lingual anterolophs 
connecting to the paracone and the protocone 
respectively are about the same length, but the 
labial one is higher than the lingual one.  The single 
protolophule is directed anteriorly. The posterior spur 
of the paracone is short in eight out of eighteen and 
absent in the other specimens. The mesoloph is short 
and directed posteriorly in five, transverse and long 
reaching the labial cingulum in seven other specimens. 
A short, longitudinal, anteriorly free loph originating 
from the lingual part of the mesoloph is present in six 
specimens.  The metalophule is directed anteriorly and 
connected to the longitudinal ridge. The posteroloph 
reaches the base of the metacone. The lingual sinus is 
directed anteriorly. The M3 has three roots.

m1: The anteroconid is small and situated at the 
longitudinal axis of the occlusal surface. The labial 
anterolophid reaches the base of the protoconid while 
the lingual one is weak or absent. The metalophulid 
is double in nine out of fourteen specimens. The 
metalophulid I is directed anteriorly and connected 
to the anteroconid, the metalophulid II is directed 
posteriorly and connected to the longitudinal ridge 
behind the protoconid.  The metaconid and the 
entoconid have a posterior spur. The mesolophid is 
usually of medium length. The hypolophulid is short 
and connected to the longitudinal ridge in front of the 
hypoconid. The hypoconulid is distinct. The sinusid is 
transverse. The m1 has two strong roots.

m2: The labial anterolophid is quite strong, 
reaching the base of the protoconid. The lingual 
anterolophid reaches the base of the metaconid in 
three, is short in four, and absent in ten specimens. 
The short metalophulid is directed anteriorly. 
The short mesolophid is transverse or directed 
posteriorly. The hypolophulid is inclined anteriorly 
and connected to the longitudinal ridge just in front of 
the hypoconid. An ectomesolophid is present in two 
out of seventeen specimens. The posterolophid which 
may bear a hypoconulid is strong reaching the base 
of the entoconid. The sinusid is transverse or directed 
anteriorly. The m2 has two roots.

m3: The labial anterolophid is strong, reaching the 
base of the protoconid. The lingual one is also strong, 
connecting to the base of the metaconid in thirteen, 
but is absent in the other five specimens. The short 
metalophulid is directed anteriorly. The mesolophid 
is of medium length. The hypolophulid is transverse 
and connected to the longitudinal ridge in front of the 
hypoconid. The posterolophid reaches the base of the 
entoconid. The sinusid is transverse. The m3 has two 
roots.

Remarks: The Yapinti Cricetodon and C. 
kasapligili from Keseköy have many common 
characters: size, height of crown, inflated cusps, 
indistinctly divided anterocone, weak posterior spur 
and posteroloph which continue beyond the point 
where the metalophule joins the posteroloph in the M1 
and M2. And there are no major character differences 
that contradict our assignment of this material to C. 
kasapligili. 

Cricetodon cf. kasapligili de Bruijn et al. 1993

(Plate 5)

Locality: Harta

Age: Early Miocene, MN3 (Göktaş and Ünay, 2000)

Other localities with C. kasapligili: Keseköy, Yapinti

Material and measurements of the Cricetodon cf. kasapligili from Harta

 
LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.40-2.45 2.43 2 1.70-1.75 1.73

M2 2.10 2.10 1 1.80 1.80

M3 1.75 1.75 1 1.60 1.60

m1 2.33 2.33 1 1.50 1.50

m2 2.05-2.23 2.14 2 1.75-1.88 1.82

m3 2.15-2.33 2.24 2 1.70-1.73 1.72

Description

M1: The mesio-labially or centrally situated rather 
narrow anterocone is divided into two cusps. The 
valley separating these cusps is short, shallow and 
narrow. The anterolophule connects the protocone 
to the lingual part of the anterocone. The long labial 
anteroloph connects to the base of the paracone in 
one specimen, but it absent in the other. The lingual 
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anteroloph is absent. There is a transverse crest in 
the protosinus. The short protolophule is directed 
posteriorly connecting to the longitudinal ridge 
behind the protocone. The mesoloph is short. The 
metalophule is directed posteriorly. The posteroloph 
extends beyond the point where the metalophule 
reaches the posteroloph. The lingual sinus is directed 
anteriorly. The M1 has three roots.

M2: The labial and the lingual anterolophs are 
well developed and connected to the paracone and 
the protocone respectively. The protolophule is 
directed posteriorly and connected to the longitudinal 
ridge behind the protocone. The posterior spur of the 
paracone and mesoloph are short. The metalophule has 
a twist in the middle and is connected to the hypocone. 
The posteroloph reaches the base of the metacone. 
The sinus is directed anteriorly.

M3: The posterior part of the M3 is not much 
reduced. The labial and the lingual anterolophs are 
about equally well developed and connected to the 
paracone and the protocone respectively. The single, 
short protolophule is directed anteriorly connecting to 
the protocone. The posterior spur of the paracone is 
short. The long mesoloph is inclined posteriorly. The 
sinus is directed anteriorly.

m1: The posterior part of the only available m1 is 
worn. The anteroconid is situated on the longitudinal 
axis of the occlusal surface. The labial anterolophid 
reaches the base of the protoconid while the lingual 
one is absent. The metalophulid I is directed anteriorly 
and connected to the anteroconid whereas the 
metalophulid II is directed posteriorly connecting 
to the longitudinal ridge behind the protoconid. The 
sinusid is inclined anteriorly. The m1 has two roots. 

m2: The labial anterolophid is rather strong reaching 
the base of the protoconid. The lingual anterolophid 
is absent. The short mesolophid is directed anteriorly. 
The short hypolophulid is transverse connecting to 
the longitudinal ridge just in front of the hypoconid. 
The strong posterolophid reaches the entoconid. The 
hypoconulid is distinct. The sinusid is transverse. The 
m2 has two roots.

m3: The labial and the lingual anterolophids are 
rather strong, reaching the base of the protoconid and 
the metaconid respectively. The short metalophulid is 
directed anteriorly. The mesolophid is short or absent. 
The strong posterolophid connects to the base of the 
entoconid. The sinusid is transverse.

Remarks: The Cricetodon from Harta and C. 
kasapligili from Keseköy have many characters 
in common: size, crown height, inflated cusps, 
indistinctly divided and narrow anterocone, weak 
posterior spur of paracone, short mesoloph and the 
posteroloph continuing beyond the point where the 
metalophule joins the posteroloph in the M1 and M2. 
Unfortunately, the Harta material as well as the type 
material are rather poor. The only available m1 from 
Harta is worn and M3 is not represented in the type 
material preventing further comparison. Hence, the 
Harta material is identified as C. cf. kasapligili.

Cricetodon magnesiensis n. sp.

(Plate 6)

Type Locality: Kinik 

Age: Early Miocene, MN3 (Ünay and Göktaş, 2000)

Holotype: M1 sin, Nr: KN, 101 

Derivatio nominis: The species is named after 
Magnesia which was the ancient name of Manisa city. 

Material and measurements of the Cricetodon magnesiensis n. sp.

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 2.33 2.33 1 1.58 1.58

M2 1.98-2.00 1.99 2 1.73-1.80 1.77

M3 1.73-1.80 1.77 2 1.63-1.75 1.69

m2 2.10-2.13 2.12 2 1.55-1.80 1.74

m3 1.90-2.15 2.06 3 1.60-1.63 1.59

Diagnosis: Cricetodon magnesiensis n. sp. is a 
medium-sized and high crowned Cricetodon. The 
rather wide anterocone is divided into two unequal 
cusps. The posterior spur of the paracones of the M1 
and M2 are long. The M3 is elongated. The M2 has 
three roots. 

Differential Diagnosis: Cricetodon magnesiensis 
n. sp. differs from all the Eastern Mediterranean 
Cricetodon species in having rather higher crowned 
cheek teeth and unequal cusps of the anterocone. C. 
magnesiensis n. sp. differs from C. tobieni in having 
plumper cusps, longer posterior spur of the paracone, 
double protolophule in the M1, three-rooted M2 and 
elongated M3. C. magnesiensis n. sp. differs from 
C. kasapligili in having more labially placed and 
distinctly divided anterocone and strong posterior spur 
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of the paracone of the M1. C. magnesiensis n. sp. have 
much larger and higher crowned cheek teeth than C. 
versteegi, C. aliveriensis and C. yapintiensis n. sp. C. 
magnesiensis n. sp. differs from C. trallesensis n. sp. 
in having unequally developed cusps of the anterocone 
and weaker posterior inclination of the mesoloph of 
the M1 and better developed posterior spur of the 
paracone in the M2. C. magnesiensis n. sp. differs 
from C. fikreti n. sp. in having labial anterolophule in 
the M1, less developed posterior spur of the paracone 
and mesoloph in the M2. 

Description 

M1: The anterocone is divided into two cusps in 
the only available M1, the labial one being larger than 
the lingual cusp. The anterior valley is long, deep and 
wide. The labial anterolophule reaches the base of the 
paracone while the lingual anteroloph is absent. The 
protolophule is directed posteriorly and connected to 
the longitidunal ridge. The protolophule II (?) is short. 
The burgee-shaped posterior spur of the paracone 
reaches the base of the metacone. The mesoloph is 
short. The weak posteroloph connects to the metacone. 
The wide and deep lingual sinus is transverse.

M2: The labial and lingual anterolophs connect 
to the paracone and the protocone respectively. The 
protolophule is directed posteriorly. The posterior spur 
of the paracone is short. The mesoloph is absent. The 
short metalophule is almost parallel to the longitudinal 
ridge. The weak posteroloph reaches the metacone. 
The lingual sinus is directed anteriorly.

M3: The posterior part of the M3 is reduced. 
The labial and lingual anterolophs are connected 
to the paracone and the protocone respectively. The 
single protolophule and the metalophule are directed 
anteriorly. The short mesoloph is inclined anteriorly 
in one specimen and posteriorly in the other. The 
posteroloph reaches the base of the metacone. The 
lingual sinus is directed posteriorly. 

m2: The m2 is worn, so the morphological 
characteristics cannot be observed. 

m3: The labial anterolophid is rather strong 
reaching the base of the protoconid while the lingual 
one is short. The single metalophulid is directed 
anteriorly. The mesolophid is absent. The hypolophulid 
is transverse in one specimen, directed anteriorly in the 
other two connecting to the longitudinal ridge in front 

of the hypoconid. The strong posterolophid reaches 
the base of the entoconid. The sinusid is transverse or 
directed posteriorly. 

Remarks: Cricetodon magnesiensis n. sp. shows 
plesiomorphic features such as the elongated M3 and 
the posteroloph-metacone connection in upper molars 
as well as apomorphic characters such as strongly 
divided anterocone, plump cusps, well developed 
posterior spur of the paracone and short mesoloph in 
the M1. In the apomorphic characters C. magnesiensis 
n. sp. is more evolved than C. tobieni, C. kasapligili, 
C. versteegi and C. aliveriensis.

Cricetodon versteegi de Bruijn et al. 1993

(Plate 7)

Locality: Kinik 

Age: Early Miocene, MN3 (Ünay and Göktaş, 2000)

Other localities with C. versteegi: Kilçak 0”, Kilçak 3a

Material and measurements of the Cricetodon versteegi from Kinik

LENGTH WIDTH

Min-Max Mean N Min-Max Mean

M1 1.98-2.23 2.12 3 1.48-1.58 1.53

M2 1.53-1.68 1.62 13 1.40-1.65 1.53

M3 1.20-1.40 1.31 11 1.25-1.43 1.35

m1 1.83-2.03 1.92 9 1.20-1.35 1.27

m2 1.65-1.85 1.75 8 1.35-1.48 1.43

m3 1.55-1.75 1.67 9 1.30-1.43 1.35

Description

M1: The rather wide anterocone of the M1 has a 
labial position and is divided into two equal cusps. The 
valley between these cusps is long, deep and wide. 
The labial anteroloph reaches the base of the paracone 
while the lingual one is absent. A weak protolophule I 
is present in all the three specimens.  The protolophule 
is directed posteriorly and connected to the 
longitudinal ridge behind the protocone. The posterior 
spur of the paracone is long reaching the metacone. 
The mesoloph is short. The metalophule is directed 
posteriorly. The posteroloph extends beyond the point 
where the metalophule reaches the posteroloph. The 
wide and deep lingual sinus is transverse or directed 
posteriorly. The M1 has three roots.
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M2: The labial and lingual anterolophs are 
long connecting to the paracone and the protocone 
respectively. The protolophule I is present, but 
protolophule II is absent in four out of twelve 
specimens, the protolophule II is present and while the 
protolophule I is absent in thee specimens and the both 
protolophules are absent in the other specimens. The 
posterior spur of the paracone is short. The mesoloph 
is short in two specimens, absent in the others. The 
posteroloph reaches to the base of the metacone. The 
lingual sinus is transverse or directed posteriorly. The 
M2 has three roots.

M3: The outline of the occlusal surface of the M3 
is rounded. Both the labial and the lingual anterolophs 
are about equally long reaching the base of the 
paracone and the protocone respectively. The single 
protolophule is directed anteriorly. The mesoloph 
shows considerable variation in length: It is being long 
in one out of nine M1, short in four and absent in the 
other four. The metalophule is directed anteriorly. The 
posteroloph reaches the base of the metacone. The 
lingual sinus is directed anteriorly.

m1: The anteroconid is situated labially. The labial 
anterolophid reaches the base of the protoconid. The 
lingual one is absent. The metalophulid I is directed 
anteriorly and connected to the anteroconid while the 
metalophulid II is directed posteriorly and connected 
to the protoconid. The mesolophid is absent. The wide 
hypolophulid is anteriorly directed, connecting to 
the longitudinal ridge in front of the hypoconid. The 
posterolophid reaches the base of the entoconid. The 
sinusid is inclined anteriorly. The m1 has two roots.

m2: The labial anterolophid is rather strong 
reaching the base of the protoconid while the lingual 
one is weak. The short metalophulid is directed 
anteriorly. The mesolophid is short. The hypolophulid 
is directed anteriorly and connected to the longitudinal 
ridge in front of the hypoconid. The posterolophid 
which may bear a hypoconulid is strong reaching 
the base of the entoconid. The sinusid is directed 
anteriorly. The m2 has two roots.

m3: The strong labial anterolophid is connected 
to the base of the protoconid while the lingual one is 
absent. The anteriorly directed metalophulid is short. 
Mesolophid is also short and inclined posteriorly. 
The hypolophulid is transverse or directed anteriorly 
connecting to the longitudinal ridge in front of the 
hypoconid. The strong posterolophid reaches the base 

of the entoconid. The sinusid is transverse or directed 
anteriorly. The m3 has two roots.

Remarks: Although, the Cricetodon material from 
Kinik is somewhat larger than C. versteegi from the 
type locality Kilçak 3a, it shares many characters with 
the type association:  three-rooted M1 and M2, wide, 
centrally placed, clearly bi-cuspid anterocone, well 
developed labial anterolophule, spur of the paracone 
and protolophule I in the M1, anteriorly directed 
metalophule in the M2, rounded M3 with single 
protolophule and assymetric anteroconid complex 
and double metalophulid in the m1. Therefore the 
second Cricetodon assemblages from Kinik have been 
included in the species Cricetodon versteegi.

Deperetomys Mein and Freudenthal, 1971

Deperetomys cf. intermedius

(Plate 8)

Locality: Kinik 

Age: Early Miocene, MN3 (Ünay and Göktaş, 2000)

Other localities with D. intermedius: Harami 1, 
Harami 3

Material and measurements of the Deperetomys cf. 
intermedius from the Kınık 

One M1 (2.98x2.15), two M2 (2.13x2.30-2.03x2.05)

Description

M1: The rather wide anterocone of the M1 has a 
mesio-labial position and two completely separated 
cusps. The posterior spur of the labial cusp of the 
anterocone is burgee-shaped and tends to close the 
antero-labial sinus. The posterior spur of the lingual 
cusp of the anterocone reaches the base of the protocone. 
The weak protolophule I and the protolophule II 
connect the paracone to the protocone anteriorly and 
posteriorly. The burgee-shaped posterior spur of the 
paracone reaches the labial edge. The mesoloph is 
long. The burgee-shaped anterior spur of the metacone 
reaches the mesoloph. The strong posteriorly directed 
metalophule is connected to the posteroloph. There is 
low endomesoloph in the transverse lingual sinus. The 
M1 has four roots. 

M2: The labial and the lingual anterolophs are 
strong; lingual one being lower than the labial one. 
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They connect to the paracone and the protocone 
respectively. The protolophule is connected to the 
postero-labial part of the protocone. The long and 
burgee-shaped posterior spur of the paracone reaches 
the labial edge. The mesoloph is long and connected 
to the anterior spur of the metacone. The metalophule 
is directed posteriorly meeting the posteroloph. The 
endomesoloph is indistinct.  The lingual sinus is 
transverse. The M2 has four roots. 

Remarks: The Kinik Deperetomys and D. 
intermedius from Harami 1 have many characters in 
common: size, crown height, completely separated 
anterocone, well developed posterior spur of the 
labial cusp and weak protolophule I in the M1, long 
mesoloph in the M1 and M2. Unfortunately, the 
Kinik material is poor, only one M1 and two M2 are 
available. Hence the Kinik material is identified as 
D. cf. intermedius. The stratigraphical range of the 
genus Deperetomys is from MN 1 to 7/8 with a long 
gap between MN2-MN7/8. The Kinik finding fills the 
MN3 part of this gap.

4. Paleogeography and Paleoecology  

According to de Bruijn and Ünay (1996) 
Cricetodontini members appeared as immigrants into 
Asia Minor around the Oligo-Miocene boundary, 
because there are no potential ancestors known from 
the area from older levels than MN1. Biogeographical 
distribution of Cricetodontini follows a symmetrical 
model, in which the first occurrence of the tribe is in 
a small area during the early Miocene (Alvarez-Sierra 
et al., 2013). The diversity of the tribe starting in MN4 
was accompanied by migration westward, first into 
southeastern Europe and later (MN5) into southwestern 
Europe. During the MN 6, the genus reached its 
maximum geographic range. Since the late middle 
Miocene, the distribution area of the representatives of 
the tribe starts to show fragmentation and contraction 
that precede the extinction at the end of the Pliocene 
(Alvarez-Sierra et al., 2013). The new discoveries 
of Chinese Cricetodon species suggests that the 
diversification of the Cricetodon was accompanied 
not only by migration westward, but also migration 
eastward into Central Asia and China (Bi, 2005). 

The diversity and geographical expansion of the 
tribe (MN4) coincides with the drop in diversity of 
the insectivore faunas in Anatolia. This suggestion has 
been interpreted as indicating that the climate become 
drier and the Cricetodontini preferred drier biotopes 
(de Bruijn and Ünay, 1996).

 The genus Deperetomys occurs in Anatolia and in 
central and south western Europe. The oldest record 
of genus is from Anatolia where it appears in MN1-
2-3. The first appearance of Deperetomys in Central 
and South Western Europe however is in MN 6-8. 
This indicates a westward migration of the genus. The 
stability of the dental structure of Deperetomys over 
a long period–as in having forwards directed lophs in 
the lower molars, backwards directed lophs in upper 
molars and four roots in M1 and M2- suggests that 
the species of Deperetomys occupied a very special 
ecological niche. The combination of gracile cheek 
teeth and very strong roots make it unlikely herbivores 
(de Bruijn et al., 1993).

The distribution of the various species of 
Cricetodontini in time of the different localities is 
shown in figure 3. (modified from de Bruijn et al., 
1993).

5. Phylogeny of the Genus Cricetodon

The phylogenetic analysis of the tribe 
Cricetodontini and the genus Cricetodon have been 
largely discussed in some previous studies (Bi, 2005; 
Sen and Erbajeva, 2011;  Maridet and Sen, 2012; 
Lopez Guerro, 2014; Prieto et al., 2014). Bi’s (2005) 
phylogenetic analysis forms a basis for our attempt 
of phylogenetic analysis of Cricetodon in this study. 
Euricetodon collatus considered as a primitive cricetid 
(Bi, 2005) which has been selected as out-group. Out 
of the known twenty eight Cricetodon species twenty 
five were selected for this analysis (see Table 1). Since 
the species Cricetodon jumanensis (Rummel, 2001)  
is represented by two teeth and Cricetodon volkeri 
(Wu, 2009) is represented with three teeth only, these 
species have not been included. “Cricetodon” fandli 
(Prieto et al., 2010) has been excluded because its 
allocation to Cricetodon is uncertain. The species C. 
bolligeri, C. klariankae, C. soriae, C. engesseri, C. 
nievei and C. wanhei which were not included in Bi’s 
(2005) analysis were added in this study.

The software of phylogenetic reconstruction 
used was PAST 2.08  (Hammer et al., 2001). A total 
of thirty phylogenetically informative characters of 
the upper and lower molars and their characteristic 
states have been adopted from Bi (2005). Eighteen 
characters are binary whereas twenty are multistate. 
Characters are listed in Table 1. Missing data or not 
represented character states in some species are coded 
with a question mark (?).  

Thirty phylogenetically informative characters and 
their character states are shown in Appendix 1. 
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Figure 3- The distribution of the various species of Cricetodontini in time of the different localities (modified 
from de Bruijn et al., 1993)

5.1. Results

According to the outcome shown in figure 4 
Cricetodon versteegi is the most primitive lineage and 
the early Miocene species of the Eastern Mediterranean 
area are more primitive and more closely related to 
each other than to the Cricetodon species from in the 
other regions.

Within the early Miocene Cricetodon species from 
Anatolia C. yapintiensis n. sp., C. trallesensis n. sp. 
and C. magnesiensis n. sp. constitute a clade and C. 
fikreti n. sp. appears as a sister group of this clade.

C. orientalis is located between the Anatolian 
Cricetodon species and European species. C. meini 
and C. aureus are more primitive species and they 
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Figure 4- Cladogram illustrating the relationships among the species of the Cricetodon. Tree 
statistics: Length= 120, Consistency Index=0,359, Retention Index = 0,72

Table- 1 

Species/Characters 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

E. collatus 0 0 0 0 0 ? 0 0 0 0 0 0 0 0 ? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C. versteegi 2 1 0 A 1 ? A 1 0 0 0 1 0 0 ? 1 0 1 0 1 1 0 2 0 0 1 0 0 0 0 
C. kasapligili A 1 0 A 0 ? 1 1 0 1 1 1 0 0 ? 1 1 ? ? ? 0 0 2 0 ? ? ? 0 0 1 
C. tobieni 2 0 0 A 1 ? 1 1 0 1 1 1 0 1 ? 1 1 1 0 1 A 0 1 0 0 1 0 0 0 1 
C. yapintiensis 2 1 2 1 0 ? 1 1 0 1 1 1 1 1 ? 1 ? 0 1 ? 0 0 2 0 ? ? ? ? ? ? 
C. aliveriensis 2 0 0 0 0 ? 1 2 1 1 1 1 0 1 ? 2 1 0 0 1 1 0 1 0 0 1 0 0 0 1 
C. trallesensis 2 1 2 A 2 A 1 2 0 1 1 2 A 1 ? 2 0 A 1 0 A 0 2 0 0 1 0 0 1 1 
C.   fikreti 2 1 0 A 1 ? 1 2 ? 1 1 1 1 1 ? 2 ? 0 0 1 1 0 2 0 1 1 0 0 1 1 
C. magnesiensis 2 1 2 1 2 1 1 1 ? 1 1 2 1 1 ? 2 ? 0 1 0 ? ? ? ? ? ? ? 0 1 2 
C. orientalis 1 1 0 1 1 ? 2 2 1 1 1 1 0 1 ? 2 1 1 0 1 1 0 2 0 0 1 0 0 0 0 
C. meini A 1 0 1 0 ? 2 2 1 1 1 2 0 0 ? 2 1 1 0 1 A 0 2 0 0 1 0 1 0 1 
C. aureus A 1 0 1 0 ? 2 2 1 1 1 2 0 0 ? 2 1 1 0 1 0 0 2 0 0 1 0 1 0 1 
C. sansaniensis 2 1 0 1 0 ? 2 2 1 1 1 2 0 1 ? 2 1 1 0 1 A 0 2 0 0 1 0 1 0 1 
C. jotae 2 1 0 1 0 ? 2 2 1 1 1 2 0 1 ? 2 1 1 0 1 1 1 2 0 0 1 0 1 0 1 
C. albanensis 2 1 1 1 0 ? 1 2 1 1 1 2 0 1 ? 2 1 1 1 1 1 1 2 0 0 1 0 1 1 1 
C. pasalarensis 2 1 1 1 2 0 2 2 1 1 1 2 0 2 0 2 1 1 0 1 A 0 2 1 1 1 1 0 0 1 
C. caucaticus 2 1 1 1 2 0 2 2 1 1 1 1 1 2 0 2 1 1 0 0 0 0 2 1 1 2 2 0 0 1 
C. hungaricus 2 1 1 1 2 1 1 2 1 1 1 1 1 2 1 2 1 0 0 0 1 0 1 1 1 1 1 0 0 1 
C. candirensis 2 1 2 1 2 1 1 2 1 1 1 1 1 2 1 2 1 0 0 0 0 0 2 1 1 1 1 0 1 1 
C. cariensis 2 0 1 1 2 1 1 2 1 1 1 1 1 2 1 2 0 0 0 0 0 0 2 1 1 1 1 0 1 1 
C. klariankae 2 1 1 0 2 0 2 2 1 1 1 2 1 2 0 2 1 0 1 0 0 0 2 1 1 2 1 1 1 2 
C. bolligeri 1 1 1 0 1 ? 2 2 1 1 1 2 1 1 ? 2 1 1 2 1 0 0 2 1 1 2 1 1 1 2 
C. soriae 2 1 0 1 1 ? 2 1 1 1 1 2 0 1 ? 2 1 0 A 0 1 1 2 0 1 1 0 0 1 1 
C. nievei 2 1 1 0 1 ? 2 1 1 2 1 2 A 1 ? 2 ? 1 2 1 1 1 2 0 1 2 0 0 1 2 
C. engesseri 1 1 2 0 1 ? 2 1 ? 1 1 2 0 1 0 2 ? 0 0 1 1 1 1 0 1 1 0 ? ? 0 
C. wanhei A 1 1 0 1 ? 2 1 1 0 1 2 0 1 ? 1 1 0 2 1 1 1 2 0 1 2 0 0 0 1 

Table 1- Matrix of character coding used in the analysts of relationships of species of Cricetodon. Question mark indicate missing data, 
A indicate polymorphisms; A= 0/1.
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are known as being earlier cricetodons of Europe. 
As is seen in this analysis, C. sansaniensis is usually 
considered as derived from C. aureus and compared 
to the Anatolian species, these species are an 
independend lineage. 

The other clade is mainly included advanced 
Anatolian and European species. C. pasalarensis is 
the basal position of this group. This analysis is shown 
that C. hungaricus, C. klariankae and C. bolligeri 
migrated from Anatolia. 

This analysis also supports that the Cricetodon 
species do not form a monophyletic group. 
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Appendix 1: 

1. Bifurcation of anterocone on M1: 

(0) single, undivided cusp; (1) slight incision in the 
wall of the anterocone; separation of antero-lingual 
and antero-labial conules into distinct cusps at the 
top; (2) deep incision in the wall of the anterocone; 
separation of antero-lingual and antero-labial conules 
into distinct cusps at the base

2. Inflation of cusps: 

(0) slender; (1) plump

3. Labial anteroloph of M1:

(0) absent, or weakly developed; (1) a short spur; 
(2) complete

4. Protolophule I of M1: 

(0) absent; (1) a labial spur on the anterolophule 
pointing to the paracone

5. Posterior spur of the paracone of M1:

(0) absent; (1) a posterior spur on the paracone; (2) 
a complete crest between paracone and metacone

6. Shape of posterior spur of the paracone:

(0) straight; (1) concave

7. Mesoloph on M1: 

(0) long, extending from median mure to labial 
cingulum; (1) of medium length, about half the 
distance between median mure and labial cingulum; 
(2) absent, or minimally suggested in unworn molars 
as an enamel deflection of the median mure

8. Posteroloph of M1: 

(0) a transverse elongate ridge, surrounding a 
basined protosinus posteriorly with a metalophule; 
(1) continues beyond the point where it meets the 
metalophule; (2) not continuing beyond the point 
where it meets the metalophule

9. M1 roots:

(0) three roots; (1) four roots

10. Protolophule of M2: 

(0) connected to the anterior branch of the 
protocone, or to its anterior corner; (1) connected to 
the posterior corner of the protocone or to the entoloph

11. Metalophule of M2: 

(0) connected to the anterior tip of the hypocone, 
or to the entoloph; (1) connected to the posterior tip or 
posterior branch of the hypocone

12. Mesoloph of M2: 

(0) long, extending from median mure to labial 
cingulum; (1) of medium length, about half the 
distance between median mure and labial cingulum; 
(2) absent, or minimally suggested in unworn molars 
as an enamel deflection of the median mure

13. Sinus of M2:

(0) relatively wide and almost transverse; (1) 
relatively narrow and directed forwards

14. Posterior spur of the paracone of M2:

(0) absent; (1) a posterior spur on the paracone; (2) 
a complete crest between paracone and metacone

15. Shape of posterior spur of the paracone: 

(0) straight; (1) concave

16. Posteroloph of M2: 

(0) a transverse elongate ridge, surrounding a 
basined protosinus posteriorly with a metalophule; 
(1) continuing beyond the point where it meets the 
metalophule; (2) not continuing beyond the point 
where it meets the metalophule

17. M2 roots: 

(0) three roots; (1) four roots

18. Shape of reduced M3: 

(0) elongate; (1) rounded

19. Mesoloph of M3: 

(0) long, extending from median mure to labial 
cingulum; (1) of medium length, about half the 
distance between median mure and labial cingulum; 
(2) absent, or minimally suggested in unworn molars 
as an enamel deflection of the median mure
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20. Metacone of M3: 

(0) distinct; (1) ridge-like

21. Metalophulid I of m1: 

(0) absent; (1) present

22. Metalophulid II of m1: 

(0) present; (1) absent

23. Mesolophid of m1: 

(0) long, reaching the border of the molar; (1) of 
medium length, about half the distance between the 
longitudinal ridge and lingual border; (2) short, or 
absent

24. Sinusid of m1: 

(0) relatively wide and almost transverse; (1) 
relatively narrow and directed forwards

25. Lingual anterolophid of m2: 

(0) developed; (1) undeveloped

26. Mesolophid of m2:

(0) long, reaching the border of the molar; (1) of 
medium length, about half the distance between the 
longitudinal ridge and lingual border ; (2) short, or 
absent

27. Sinusid of m2: 

(0) relatively wide and almost transverse; (1) 
relatively narrow and directed forwards

28. Shape of reduced m3: 

(0) elongate; (1) round

29. Protosinusid of m3: 

(0) circular; (1) retracted and directed forwards

30. Mesolophid of m3: 

(0) long, reaching the border of the molar; (1) of 
medium length, about half the distance between the 
longitudinal ridge and lingual border; (2) short, or 
absent
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PLATE I

C. fikreti n. sp. from Dededağ:

a: M1 (holotype), DD-1; 

b: M2, DD-11; 

c: M3, DD-21; 

d: m1, DD-31; 

e: m2, DD-41; 

f: m3, DD-51
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PLATE I
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PLATE II

C. fikreti n. sp. from Dededağ:

a: M1 (holotype), DD-1; 

b: M2, DD-11; 

c: M3, DD-21; 

d: m1, DD-31; 

e: m2, DD-41; 

f: m3, DD-51
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PLATE II
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PLATE III

C. yapintiensis n. sp. from Yapinti:

a: M1 (holotype), YP-121; 

b: M2, YP-133; 

c: M3, YP-141; 

d: M2, YP-131; 

e: m1, YP-151
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PLATE III
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PLATE IV

C. kasapligili from Yapinti:

a: M1, YP-9; 

b: M2, YP-33; 

c: M3, YP-47; 

d: m1, YP-74; 

e: m2, YP-89; 

f: m3, YP-104
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PLATE IV
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PLATE V

C. cf. kasapligili from Harta: 

a: M1, HT-82; 

b: M2, HT-86; 

c:M3, HT-89; 

d: m1, HT-91; 

e: m2, HT-95; 

f: m3, HT-100
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PLATE V



114

Cricetodontini From the Early Miocene of Anatolia

PLATE VI 

C. magnesiensis n. sp. from Kinik: 

a: M1 (holotype), KN-101; 

b:M2, KN-111; 

c: M3, KN-142; 

d: m2, KN-171; 

e: m3, KN-201
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PLATE VI 
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PLATE VII

C. versteegi from Kinik:

a: M1, KN-105; 

b: M2, KN-123; 

c: M3, KN-144; 

d: m1, KN-163; 

e: m2, KN-173; 

f: m3, KN-191
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PLATE VII
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PLATE VIII

Deperetomys cf. intermedius from Kinik: 

a: M1, KN-1; 

b: M2, KN-11
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PLATE VIII




