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ABSTRACT
 

Associations of Middle Oligocene rodent teeth are described from five 
localities in the Lignite-Sandstone Formation of the Ergene basin. The 
Muroidea are the most abundant as well as the most diverse group in these 
associations. In rodent faunas of Western Europe the Theridomyoidea 
dominate. So far representatives of the Theridomyidae have not been found in 
Thrace and do not seem to have reached Turkey. 

In addition to seven new (sub)species four new (sub)genera of the Muroidea 
are defined: Trakymys, Edirnella, Lignite!!a and Kerosinia. The classification of 
the European Paleogene representatives of this superfamily is discussed and 
revised. It is concluded that raising a number of taxonomic entities within the 
Muroidea to a higher rank in the hierachy is in better accordance with our pre
sent knowledge of the group than the widely followed classification of Mein 
and Freudenthal (1971), who include all Tertiary hamsters in one family: the 
Cricetidae. 

In addition to Muroidea the rodent associations from Thrace contain teeth 
of members of the families Eomyidae, Gliridae, Pseudosciuridae, Castoridae 
and Petauristidae in limited numbers. New species of each of the genera Eomys, 
Bransatoglis and Glis are described. 

The faunal details suggest that the five localities correspond to successive 
levels during an Oligocene time span of approximately one My. Two major 
zones are apparent but there seem to be possibilities to make a further 
(sub)zonal subdivision. Our faunas are correlated with part of the MP 23-27 in
terval of the European standard zonation. The large numbers of Melissiodon
tidae and Anthracotheriidae suggest vegetated wetland biotopes throughout the 
investigated interval. 

5 



N 

t 

NORTH ANATOLIA 

MOUNTAIN RANCE 

ROAD 

RIVER 

"' BORDER 

I I 
8 16 24 km 

Fig. J. Map of western Turkey showing the position of the area studied and of geographical names men
tioned in the text. 



Chapter 1 

INTRODUCTION
 

GENERAL INTRODUCTORY REMARKS 

In the course of the 'Tertiary of Southern Thrace' project of the scientific 
research department of the Mineral Research and Exploration Institute of 
Turkey (M.T.A.) (1978-1981) the Oligocene deposits in the Karasati syncline in 
the southern part of the Ergene basin (fig. 2) were prospected for vertebrate re
mains. Although the Ergene basin was outside the actual study area of the pro
ject, and therefore not mapped in detail, it seemed of interest to try and 
establish a more detailed biozonation for the economically important Lignite
Sandstone Formation (Perejas, 1939) than had been done so far (Ozansoy, 1962, 
1964, 1966, Lebkiichner, 1974). A.J. van der Meulen and H. de Bruijn (pers. 
comm.) had recently found small mammals in the dump from a closed lignite 
quarry in the same formation near Kyprinos (Greece, fig. 1). 

This study aims at filling a gap in our knowledge of the Oligocene rodents 
of southeastern Europe. The insectivores which occur associated with the 
rodents will not be dealt with in this paper. 

Information about the geology of the area (e.g. fig. 2) is derived almost ex
clusively from the literature (Kopp et al. 1969; Lebkiichner, 1974; ~enol, 1980 
and others), and is reproduced without criticism. 

The rodent teeth described below were collected by wet-screening material 
from the five fossiliferous localities. The mesh of the finest sieve used is 0.5 mm. 
Because of induration of the claystone it was necessary in some cases to soak 
the sediment in kerosine prior to washing. The approximate weight of the 
matrix washed from the various localities was: 2200 kg for Kocayarma, 1900 
kg for Kavakdere, 1000 kg for Karacali, 900 kg for Haskoy, and 900 kg for 
Papkoy. The residues obtained after washing were sorted using a Leitz 
microscope. The measurements of the rodent cheek teeth are maximum lengths 
measured in the direction of the tooth row and maximum widths at right angles 
to the length. All measurements were taken using an ocular micrometer (50 
micron units). All values are given in 0.1 mm units. 

Estimates of the relative abundance of the various taxa in each association are 
based on the number of complete, or almost complete, Mlml and M/m2. 

We used a Student's t-test to evaluate differences between the calculated 
means of length andlor width of a particular tooth when comparing the 
material from different localities. A five per cent level of significance was 
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Fig. 2. Geological map of the Karasati syncline (after Lebkiichner (1974)). The lignite seams [-VI of Lebkiicher are indicated by a-f. 



chosen and confidence intervals of ninety five per cent are given in the tables. 
The terminology used for parts of cheek teeth is essentially after Mein and 

Freudenthal (1971) for the Muroidea, after Fahlbusch (1970) for the Eomyidae 
and after de Bruijn (1967) for the Gliridae. 

For the sake of easy comparison all teeth are illustrated as if they were 
sinistral ones. When a tooth is referred to as sin. in italics it is a dextral one. 
The letters M, Nand S used as headings in the tables of measurements stand 
for mean, number of observations and standard deviation. 

All the material is stored in the collections of the general directorate of 
Mineral Research and Exploration (M.T.A.) in Ankara. 

GEOLOGICAL SETTING 

The Tertiary basin of Thrace, or the Ergene basin, is bordered to the north 
and northeast by the Vildiz maountains. To the south it is limited by the nor
thern edge of Anatolia mountainland, which is exposed south of the Dar
danelles, along the south and southeastern coast of the Sea of Marmora and on 
the islands in this sea. 

All sediments older than Middle Miocene are folded and faulted, but younger 
dislocations are known from various places. The tectonics of the area seem to 
be a direct consequence of the westward movements of Anatolia along a com
plex of offshoots of the North Anatolian wrench fault (Schindler and Pavoni, 
in Kopp et al. (1969)). The Ergene basin as it appears today is bounded towards 
the south by the mountain ranges of the Korudag and the Ganosdag which con
sist of folded Paleogene sediments (fig. 1). 

Sedimentation in the central part of the basin, the area where our fossil 
localities are situated, starts with a thick sequence of turbidites: the Ke~an For
mation (Kopp et al., 1969, G~s:ken, 1967). This formation of supposedly 
Eocene-Early Oligocene age is overlain by the Ke~an tuff which may attain a 
thickness of 20 m. This tuff is in turn overlain by the thick sequence of grey 
marls and sandy marls of the Muhacir Formation (Beer & Wright, 1960). 
Siimengen et al. (1987) suggest a Late Eocene age for the Muhacir Formation. 
If, however, Lebkiichner (1974) was correct in assuming that the top of the 
Muhacir Formation is, at least in part, a lateral equivalent of the Lignite
Sandstone Formation (Perejas, 1939), then this sequence may reach up into the 
Middle Oligocene (see below). 

The Lignite-Sandstone Formation, a sequence of sandstones and clays with 
some conglomerate, tuff and lignite intercalations, has been studied most inten
sively because many of its lignite occurrences are being mined (Lebkiichner, 
1974; Senol, 1980 and literature mentioned therein). Fossil large mammals have 
long been known from these lignites (Newton, 1904). 
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All our five localities yielding rodents are situated in the Lignite-Sandstone 
Formation. 

Although the formation is not very well exposed and beds cannot easily be 
followed, it seems that rapid changes occur laterally as well as vertically. Sand 
bodies often show an erosional contact with the underlying strata. The inter
calated, often kaolinitised, tuffs all seem to have been water-transported and are 
of limited lateral extension. In spite of these discontinuities Lebkiichner (1974) 
claims that six of the ten main lignite horizons recognized can be traced over 
large distances in the central part of the basin (fig. 2, seams a-f). 

Invertebrate fossils occurring in abundance in the Lignite-Sandstone Forma
tion indicate brackish and fresh water environments. The lower three hundred 
metres of the formation have been deposited in essentially the same shallow 
water environment, which indicates that the rates of sedimentation and sub
sidence of the basin remained approximately in equilibrium. Lebkiichner (1974) 
interpreted the environment as lagoonal whereas ~enol (1980) recognizes delta 
bottomset, foreset and topset beds. The Malkara and Kocayarma conglomerates 
that occur in the higher part of the formation are interpreted as braided river 
deposits. 

The Paleogene sediments of the Ergene basin show a series of gentle NE-SW 
striking folds. This folding is believed to have taken place during the Early 
Miocene because the locally occurring sediments of Middle Miocene and later 
age have not been affected. The area of our investigation is in the Karasati 
syncline (fig. 2). 

REVIEW OF THE LITERATURE ON FOSSIL MAMMALS FROM THE LIGNITE-SANDSTONE 

FORMATION 

Newton (1904) was the first to report mammalian remains from the Lignite
Sandstone Formation in northwestern Turkey. He identified a lower jaw and 
some isolated teeth from a lignite deposit near Maksutlu as Anthracotherium d. 
minus (see also English, 1904). Schaffer (1918) noted the presence of An
thracotherium in the lignites of the Ergene basin and Yal'rinlar (1954) reported 
some isolated molars of a large sized Anthracotherium species from a lignite 
quarry near the village of Pa~ayigit (fig. 2). The exact provenance and the 
relative stratigraphic position of the finds mentioned above are not known. 

Lebkiichner (1974) claimed that there are ten superposed main lignites in the 
Lignite-Sandstone Formation which can be recognized throughout the central 
part of the Ergene basin. His collections of larger mammals originating from 
localities distributed all over the basin were correlated with these lignite beds 
which he numbered I to X. Since the exposure of the Lignite-Sandstone Forma
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tion is rather poor and discontinuous, the supposed continuity of the lignite 
beds cannot be ascertained. Although drillings carried out by the M.T.A. have 
revealed up to seven successive lignite beds in single sections, the lateral and ver
tical discontinuity of facies types observed in the outcrops suggests that the pic
ture presented by Lebkuchner is somewhat idealized. The volcanic tuffs that 
occur locally and at various levels have all been water-transported and form 
lens-shaped bodies. These tuffs, important though they may be for absolute 
dating of local faunas, do not help us to improve the regionallithostratigrapic 
correlations. 

The larger mammals from old collections and those collected by Lebkuchner 
from more than a dozen localities were studied by Ozansoy (1962, 1963, 1964, 
1966, in Lebkuchner, 1974). They form the basis of his range chart (fig. 3) and 
zonal scheme. The stratigraphic order presented in this zonation depends en
tirely on Lebkuchner's correlation of local faunas with his lignite seams I to X. 

Ozansoy recognized three successive zones: the Anthracotherium 
praealsaticum Zone, the Elomeryx woodi Zone and the Anthracotherium 
magnum Zone, which he correlated with the Early Tongrian, the Late 
Tongrian and the Stampian, respectively. The upper biostratigraphic unit was 
tentatively subdivided into two (sub)zones on the basis of the size of theA. (d.) 
magnum specimens (fig. 4). 

LIGNITE LEVELS (Lebkuchner,1974) 
III IV VI VII IX XSPECIES 

Anthracotherium magnum 
---.---+---+----+-~+----~~'*------l 

Anthracotherium (large)
-~----':-------+--+---+---b77777f''-LL.<~---j 

Anthracotherium cf. magnum (sma II) 
f---~----------------+---17777770I-----fL~4---t----j 

Elomeryx ct. porcinus 

I Elomeryx ct. woodi 

Elomeryx sp. 

Anthracotherium sp. 

Anthracotherium praealsaticum 

Anthracotherium cf. monsvialense 

Elomeryx wood; 

Fig. 3.	 Range chart of the Anthracotheriidae in the Lignite-Sandstone Formation compiled without 
criticism from the data of Ozansoy in Lebkiichner (1974). The numbers III - X refer to the lignite 
seams as numbered by Lebkiichner. 
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The range chart of the species of Anthracotheriidae (fig. 3) is exclusively bas
ed on data given by Ozansoy (in Lebkiichner, 1974, p. 14). The identifications 
presented in our figure 3 are in some places in contradiction with the zonal 
system based on the same material and presented by the same author. The An
thracotheriidae from the Lignite - Sandstone Formation evidently need revi
sion. Such a revision is outside the scope of our study however. 

STAM PIAN 

LATE TONGRIAN 

(LATE SAN NO/SIAN) 

EARLY TONGRIAN 

(EARLY SANNOISIAN) 

Anthracotherium magnum 

(large) Zone 

Anthracotherium magnum 

(small) Zone 

Elomeryx woodi Zone 

Anthracotherium 

praealsaticum Zone 

X Elomeryx woodl 

IX Anthracotherlum magnum 

VIII 

VII 
Elomeryx woodt 

Anthracotherium magnum 

VI 
1---

V 

~eryx woodi 

IV Elomeryx woodi 

m 

Elomeryx woodi 

Anthracotherlum ct. monsvialense 

Anthracotherium praealsaticum 

II 

I 

Fig. 4.	 Zonation of the Lignite-Sandstone Formation on the basis of Anthracotheriidae (after Ozansoy, 
in Lebkiichner, 1974). The lignite seams are numbered I-X. 

Our present knowledge of the mammalian fauna from the French Stampian 
(Ginsburg & Hugueney, 1987a; Ginsburg & Hugueney, 1987b) allows com
parison of the associations from Thrace with those of the Paris basin. 

Assuming that Lebkiichner's correlations of faunas and lignite beds and 
Ozansoy's identifications of the larger mammals are both correct we still con
sider the evidence presented to be too uncertain to define three zones. Whereas 
A. praealsaticum Ozansoy, 1963, and A. d. monsvialense de Zigno, 1887, were 
never found associated with A. magnum Cuvier, 1822, Elomeryx woodi 
(Cooper, 1926) is shown to occur throughout the formation (fig. 3). The E. 
woodi Zone of Ozansoy therefore seems to be based on the scarcity of the other 
faunal elements from the lignite levels IV to VI rather than on actual differences 
between the associations from these beds and the associations from the underly
ing and overlying ones. The evidence presented suggests that the lignites III and 
IV can be distinguished from the lignites VII and IX on the basis of the an
thracotheres. 
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Recently Sarac; (1987) has reported finds of Anthracotherium magnum and 
Elomeryx woodi from three lignite occurrences near Uzunkoprii. If Ozansoy's 
zonation is correct these occurrences should correspond to the higher part of 
the Lignite-Sandstone Formation. 

THE RODENT LOCALITIES IN THE LIGNITE-SANDSTONE FORMATION 

Rodents were collected from five localities in the Karasati syncline (fig. 2). 
The relative stratigraphic position of only two of these sites is known from 
field observation (1 =Kavakdere, 2 =Kocayarma), so our collecting was concen
trated there. 

The locality Kavakdere is a ± 40 em thick brownish sandy-clay bed, rich in 
gastropods. The fossiliferous bed is exposed in the west bank of the Kavak 
valley just south of the small barrage and about three metres above a kaolinitis
ed volcanic tuff. This weathered tuff overlies the hard blueish tuff which was 
used as a foundation for the Kavakdere dam. Both tuffs could be dated by fis
sion track analyses of apatite (see below). 

The locality Kocayarma is situated just below the Kocayarma conglomerate 
at a distance of about one hundred metres west of the Ke~an-Uzunkopriimain 
road and just west of the gravel quarry where the Kocayarma conglomerate is 
exploited for building purposes. The fossiliferous bed is a ± 30 em thick 
greenish to dark grey rather indurated clay that is rich in gastropods and leaf 
remains. This bed is underlain as well as overlain by sandy channel-fill deposits 
that show cross-stratification. 

The distance between the Kavakdere and Kocayarma localities is about 1.5 
km. in the field. Stratigraphically Kavakdere is about 120 m. below Kocayarma 
in the same, not very well exposed, section. 

The locality Karacali is situated in a lignite quarry about 750 m. east of the 
village of Karacali. The fossiliferous bed is a dark grey claystone about 30 em 
thick, and is exposed directly below the higher of the two lignite beds that are 
being quarried. 

The fossils collected near Papkoy come from material taken from the dump 
of a lignite mine just west of the village of Ahmetpap. 

The locality Haskoy is not a real locality either. The material was taken from 
the dump of a lignite mine which is situated 1.5 km. northeast of the village 
of Haskoy. The relative lithostratigraphic positions of the localities Karacali, 
Papkoy and Haskoy are not clear in the field. Pa~akoy and Haskoy occur in 
the same area of the gently north dipping south flank of the Karasati syncline. 
Assuming that there are no major faults between these two localities Pa~akoy 

should be older than Haskoy. 
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Plotting our localities on Lebkuchner's map (fig. 2) suggests the following 
succession in stratigraphic position from below upwards: Karacali (lignite c), 
Pa~akoy (lignite d), Kavakdere (just below lignite e), Haskoy (lignite f) and 
Kocayarma (above lignite f, but below the Kocayarma conglomerate). It will 
be shown below that the rodent associations of Karacali, Pa~akoy and 
Kavakdere are quite similar, but differ from those of Haskoy and Kocayarma. 

ABSOLUTE AGE DETERMINATrONS 

Although volcanic tuffs have been reported from many levels (Lebkuchner, 
1974; Senol, 1980) to our knowledge none of these has ever been dated radio
metrically. This absence of dates for the, otherwise intensively studied, forma
tion is probably due to the poor preservation of biotite in these weathered tuffs. 
The efforts made in the Z.W.O.laboratory for Isotope Geology at Amsterdam 
to isolate well preserved biotite from the tuff underlying the fossiliferous bed 
of Kavakdere for the purpose of Kalium/Argon dating proved to be abortive. 

The special interest of the Kavakdere tuffs is obvious because they are directly 
associated with a good rodent fauna and because so far there have been very 
few radiometric age determiniations of Oligocene mammalian faunas. This cir
cumstance led Dr. P.A.M. Andriessen to try fission track dating of the apatite 
particies isolated from the two Kavakdere tuffs. His results are: 1. The lower 
blue tuff and the overlying white tuff from Kavakdere represent ashes from two 
different eruption centres, 2. the older tuff was dated 33.2 ± 4 My and the 
weathered younger tuff was dated 33.0 ± 3 My. These dates confirm our con
clusion that the Kavakdere fauna is of some middle Oligocene age. 1£ the 
twofold subdivision of the Oligocene, recently advocated by marine paleon
tologists, is followed (Haq et al. (1987), Drooger and Laagland (1986)) the age 
would be late Early Oligocene (Rupelian in marine stage terminology). 

ACKNOWLEDGEMENTS 

I am indebted to my supervisor, Dr. H. de Bruijn, for encouragement and 
help in innumerable aspects over a period of almost ten years. I highly esteem 
Dr. C.W. Drooger's thorough criticism of various versions of the manuscript. 
My work would have been impossible without the practical help, the support 
and the keen sense of humour of Mr. Sara~. The help from Dr. A.J. van der 
Meulen, Dr. H. de Bruijn and Mr. G. Sara~ while collecting the material studied 
in this thesis is much appreciated. I sincerely thank Dr. V. Fahlbusch, Dr. K. 
Heissig, Dr. B. Engesser, Dr. M. Hugueney, Dr. M. Vianey-Liaud and Dr. M. 
Brunet for helping me with comparative material and literature. 

14 



I should like to take the opportunity to express my sincere thanks to Mrs. 
A.E. de Bruijn, Dr. ce. Riimke, Mrs. 1. Fahlbusch and Mrs. 1. ~en for their 
hospitality during my stays abroad. 

Mr. Z. Atalay took the initiative to prospect the Lignite-Sandstone Forma
tion for the presence of smaller mammals, discovered the localities and col
lected the test samples. Mr. M. Siimengen, Mr. ~enol and Mr. K. Sentiirk were, 
and still are, my geology teachers. I wish to thank them all for their help. 

At different stages of my work many colleagues helped me in various ways: 
by collecting samples, sorting residues, translating articles and by providing 
hospitality in the field: Dr. S. ~en, Mr. M. Giirbiiz, Mrs. S. Yildirim, Mr. 
Z. Kurt, Mr. M. Umut, Mr. M. Ates, Mr. M. Imik, Mrs. A. Kinay, Mr. B. 
Sozeri, Mrs. N. Atabey, Mr. E. ~en, Mr. T. Erkal, Mr. S. Ozaner. I thank them 
all for their support. 

I am grateful to the M.T.A. General Directorate, to Mr. 1. \:akmak (director), 
to Mr. C Karakose and Mr. H. Sav (deputy directors of the geology depart
ment) for promoting international collaboration and for supporting my 
research. 

Mr. J.P. Brinkerink made many casts of comparative material, Mr. J. Luteyn 
retouched the photographs, made the plates and the drawings and Mr. W.A. 
den Hartog made the S.E.M. photographs. Mrs. A.M. Pouw and Mr. L.W. van 
den Hoek Ostende typed the manuscript. Their contribution is gratefully 
acknowledged. 

I thank Dr. H. Priem, Dr. P.A.M. Andriessen and Mr. L. IJlst from the 
Z.W.O. Laboratory for Isotope Geology, Amsterdam, the Netherlands for pro
viding fission-track age determinations of the tuffs underlying the rodent locali
ty Kavakdere. 

I am grateful to Mrs. Sheila McNab (Utrecht) for revising the English. 
I gratefully acknowledge the financial support from the 'Stichting Dr. Hen

drik Muller's Vaderlandsch Fonds' received for publishing this thesis. 

15 



Chapter 2 

TAXONOMY 

MUROIDEA 

Remarks on the classsification of the European Paleogene Muroidea 

A review of the prolific Muroidea is beyond the scope of this study. 
However, the unorthodox rank frequently given in this chapter to categories 
that are considered to represent clades needs justification. The philosophy 
which is at the basis of our classification is that it should lead to a flexible 
system, a system which is by no means presented as natural or perfect, but 
which can be easily adapted when new information becomes available. 

The traditional procedure in which the Muroidea are subdivided into only 
two major family groups, the Muridae and the Cricetidae, obviously does not 
fulfill this requirement, because there are not enough potential categories 
available below the family level to express even our limited present-day 
knowledge of the phylogeny of these groups in the formal taxonomy. 

It is for this reason that in recent classifications the division of the Muroidea 
into only a few families has been abandoned (Chaline and Mein (1979), 
Carleton and Musser, (1984), Flynn, Jacobs and Lindsay (1985)). The authors 
of the first and last of these three papers chose to give the family rank to 
separate clades that can be demonstrated to have had long independent 
histories. Carleton and Musser (1984), feeling that relative to extant muroids 
fossil muroids are generally over-split on mere dental diversity, chose to 
allocate the subfamily rank to such clades. 

In spite of the authority of these authors their approach is considered un
satisfactory, because it leads to rigidity. What are we to do for instance with 
the traditional subfamilies Spalacinae, Rhizomyinae and Anomalomyinae after 
it has been demonstrated beyond reasonable doubt that they go back to very 
different Oligocene ancestral stocks (de Bruijn, Hussain and Leinders (1981), 
Klein Hofmeyer and de Bruijn (1985)). Or, to take an example from the present 
study, what rank or denomination are we to give to the Paracricetodontinae 
plus the Melissiodontinae now that we are convinced that these two subfamilies 
are parts of the same clade? The obvious solution seems to be to subdivide the 
Muroidea into a large number of families. Such an arrangement may be just as 
artificial as others, but it allows for more flexibility and can be easily adjusted 
when new information will become available. 
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Our present subdivision of the European Paleogene Muroidea leads to the 
distinction of four families, six subfamilies and thirteen (sub)genera (fig. 5) 

The larger part of this classification will be clarified in the discussion of the 
Thracian representatives of the Muroidea. The subdivision of the 
Eucricetodontinae needs some separate justification. 

The genus Eumyarion Thaler, 1966, a Middle Miocene (MN 4) immigrant in
to Western Europe, has recently been found to be very diverse in the Lower 
Miocene of Harami (MN 2), Turkey (Onay and de Bruijn, 1987). The dental 
similarity of the representatives of Eumyarion and Eucricetodon suggests that 
Eumyarion is probably best included in the Eucricetodontidae. Comparison of 
Deperetomys and Mirabella with Eumyarion (de Bruijn et al., 1987) strongly sug
gests that these genera represent specialised aberrant branches of Eumyarion. 
Deperetomys and Mirabella are therefore assigned to the Eumyarioninae. Some 
dental characteristics in Cricetops Matthew and Granger, 1923 such as the 
presence of a posterior spur on the paracone of the upper molars and the posi
tion of the wear-facets suggest that this Asiatic genus is also related to the 
Eumyarioninae. 

Paracricetodon 
Paracricetodontinae<Trakymys/

Melissiodontinae 
~ Melissiodon 

Melissiodontinae < 
~Edirnella 

. .P. (Pseudocricetodon) 
Pseudocricetodontinae < 

P. (Lignitella)/
Pseudocricetodontidae 

~ ~ Adelomyarion 
Adelomyarioninae <-

------ Kerosinia 

<
Eucricetodontinae ~Eucricetodon 

Eucricetondomidae Eumyarion 
.. ~DEumyanomnae ~ eperetomys 

Mirabella 

Heterocricetodontidae Heterocricetodon 

Fig. 5. The classification of European Oligocene and Early Miocene Muroidea as proposed in this paper. 
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MELISSIODONTIDAE Schaub, 1925 

Type genus: Melissiodon Schaub, 1925 

Dental characteristics: Large muroids. Anterior arm of the hypocone in Ml, 
M2 and the posterior arms of the protoconid and hypoconid in m2 always pre
sent. m3 usually as large as ml or larger than m1. Anteroconid of ml poorly 
developed. 

Paracricetodontinae Mein & Freudenthal, 1971 

Type genus: Paracricetodon Schaub, 1925 

Other genera included: Trakymys ll. gen. 

Dental characteristics: Large sized melissiodontids. Main cusps of upper as well 
as lower cheek teeth shaped as in most cricetids. Sinusid of the m3 inclined obli
quely backwards. 

Stratigraphical range: Oligocene 

Geographical range: France, Switzerland, Germany (F.R.G.), Czechoslovakia, 
Hungary, Greece and Turkey. 

Paracricetodon Schaub 

Original reference: Paracricetodon, Schaub, 1925, p. 54 

Type species: Cricetodon spectabilis Schlosser, 1884 

Other species included: P. cadurcensis (Schlosser, 1884) 
P. con/luens Schaub, 1925 
P. dehmi Hrubesch, 1957 
P. walgeri Bahlo, 1975 
P. kavakderensis n. sp. 
P. kodjayarmensis n. sp. 

Paracricetodon kavakderensis n. sp. 
(Plate I, figs. 1-11) 

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

Diagnosis 
P. kavakderensis is a rather small Paracricetodon. The M3 has a weak 

hypocone and a shallow sinus. The Ml and the M2 have well developed 
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anterior arms of the protocone and hypocone. The m3 has a strong posterior 
arm of the protoconid. 

Differential diagnosis 
P. kavakderensis differs from P. spectabilis and P. conjluens by being smaller 

and having a stronger posterior arm of the hypoconid in the m3. P. kavakderen
sis is slightly smaller than P. cadurcensis and does not show the firm connection 
of the posterior arm of the protoconid to the metaconid that is characteristic 
for P. cadurcensis. P. kavakderensis is of roughly the same size as P. dehmi, but 
differs from that species in having a smaller m3, a weaker hypocone and 
shallower sinus in the M3. P. kavakderensis is larger than P. walgeri and has no 
connection between the posterior arm of the protocone and the protoloph in 
the M2 and the M3. P. kavakderensis differs from P. kodjayarmensis by having 
narrower lower molars (especially m3). Moreover, the anterocone of the Ml 
has a more median position. 

Type locality: Kavakdere 

Type level: Middle Oligocene 

Holotype : Ml sin. (Plate I, fig. 4) 

Length Width
 
Range M N S Confidence into Range M
 

Ml 26.3-28.4 27.2 10 0.64 17.70 < M < 18.49 16.8-19.0 18.1 
M2 18.8-21.5 2004 12 0.79 17.47 < M < 18.32 16.2-19.0 17.9 
M3 16.0-19.1 17.5 10 0.81 16.10<M< 17.09 15.2-18.0 16.6 
ml 19.0-23.0 20.8 13 0.55 14.51<M<15.08 13.7-15.6 14.8 
m2 19.0-23.0 20.9 14 0.83 16.18 < M < 17.01 15.0-17.5 16.6 
m3 20.0-23.5 21.5 11 0.76 15.46 < M < 16.33 14.5-17.5 15.9 

Table 1. Measurements of the material of P. kavakderensis from the type locality. Confidence intervals are 
given for the width only. 

Description 
Ml. The anterocone has a medial position, so the labial border of the Ml is 

convex. In six specimens the anterocone is slender and reaches far forwards, in 
four others it is wider and extends more labially. In one specimen the 
anterocone shows an incipient division into two cusps. The anterior arm of the 
protocone is long and reaches the labial edge of the tooth in ten specimens (as 
in P. spectabilis), in three others it is shorter and connected to the paracone. It 
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is connected to the anterocone in one specimen (as in P. walgeri). The anterior 
valley is usually smooth, but may show irregular crests and cusps. The en
doloph is complete in twelve MI, but poorly developed in three others. The 
protoloph either connects directly to the protocone (six M1) or via the anterior 
arm of the protocone (three MI). The metaloph is always connected to the 
hypocone. The anterior arm of the hypocone usually ends free; in two M1 it 
is very long reaching the labial border of the tooth, while in two others it is 
connected to the metacone. The postero-labial slope of the paracone shows a 
small pit (as in P. spectabilis) in eight out of fifteen specimens. 

M2. The amero-labial cingulum is always strong, but the amero-lingual 
cingulum may be strong, weak or even absent. The anterior arm of the pro
tocone is long. It usually connects to the paracone, but may reach to the antero
labial corner of the occlusal surface (2 specimens). The endoloph is always well
developed. The protoloph may be transverse and directly connected to the pro
tocone or strongly curved and reach the protocone via the anterior arm of the 
protocone. The metaloph, which is usually less curved than the protoloph, 
either connects directly to the hypocone or reaches the hypocone via the 
anterior arm. The anterior arm of the hypocone is always long, but it reaches 
the labial border of the occlusal surface in only two specimens. A free ending 
posterior arm of the protocone is present in six specimens. A small pit on the 
postero-labial slope of the paracone is present in seven specimens. 

M3. The shape of the M3 is quite variable. Some are short and reduced 
posteriorly while others are long and not reduced. Since intermediates occur 
as well, all these M3 are allocated to one species. The antero-labial cingulum 
is strong, but the amero-lingual cingulum is weak. The anterior arm of the pro
tocone is developed in eight out of eleven specimens. In all these it reaches the 
paracone, forming a second connection between the paracone and the pro
tocone. The depth of the sinus varies with the degree of reduction of the 
hypocone. The protoloph is curved connecting the paracone with the anterior 
part of the protocone. The metaloph is usually short and low. In two specimens 
it is absent. Irregular cusps and crests may occur in the main basin. Presumably 
these represent traces of the anterior arm of the hypocone. 

m 1. The anteroconid shows considerable individual variation. In some 
specimens it bears a cusp (which make these teeth look elongated) in others it 
is just a cingulum. In five out of nine specimens the protoconid is connected 
to the anteroconid by the anterior arm of the protoconid, in the others the 
anterior arm of the protoconid is absent. The metalophid is developed in one 
ml only. The posterior arm of the protoconid connects the protoconid to the 
metaconid. The ectolophid is usually complete, but low. In two specimens its 
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anterior part is not developed. The anterior arm of the hypoconid varies in 
length and height. In seven out of eleven specimens it is rather well-developed. 
Six m1 show an ectomesolophid of variable length. The entoconid is connected 
to the anterior part of the hypoconid by a well-developed hypolophid in thir
teen out of fifteen specimens. In two m1 this connection is absent. The 
posterior arm of the hypoconid is always strong. The rather low posterolophid 
connects the hypoconid and the entoconid. 

m2. The antero-labial and antero-lingual cingulum are both well-developed. 
The metalophid, which connects the metaconid to the anterior arm of the pro
toconid, is as high as the hypolophid. The posterior arm of the protoconid 
usually reaches the bottom of the posterior slope of the metaconid. The 
anterior arm of the hypoconid is strong in nine m2, but weak or absent in the 
others. If present the ectomesolophid is weaker than in the m1. In six out of 
fifteen specimens an oblique crest descends from the anterolabial wall of the 
hypoconid into the sinusid. In some specimens this crest and the ec
tomesolophid enclose a small pit, a configuration which also occurs in P. 
cadurcensis. The hypolophid usually connects the entoconid to the anterior arm 
of the hypoconid. The free ending posterior arm of the hypoconid is always 
strong. 

m3. The antero-labial and antero-lingual branches of the anterior cingulum 
are usually about equally strong. The well-developed metalophulid connects to 
the anterior arm of the protoconid in all specimens except one in which it 
reaches the anterior cingulum as in P. confluens. The strong posterior arm of 
the protoconid ends usually free. In two specimens it connects to the posterior 
wall of the metaconid. Most m3 show a short anterior arm of the hypoconid, 
but the ectomesolophid is always absent. In four out of eleven m3 the posterior 
arm of the hypoconid is preserved as a short free-ending crest which departs 
from the posterolophid rather than from the hypoconid itself. 

Paracricetodon d. kavakderensis 

Locality : Haskoy 

Material and measurements
 
2 M1 (26.9 x 16.2,24.7 x 16.5), 3 M3 (18.5-19.8 x 17.8-18.9) and 3 m1 (20.4

21.7 x 14.8-15.5). 

Remarks 
Three M1 from Haskoy are quite similar to those of P. kavakderensis. That 

is to say the anterocone has a medial position, the anterior arm of the pro
tocone is long and reaches the labial border of the occlusal surface and the 
anterior arm of the hypocone is strong. 
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The three M3, however, do not fit the type material of P. kavakderensis 
because they are larger (one is even larger than any of the M3 from P. kod
jayarmensis). 

Since the Paracricetodon material from Haskoy resembles P. kavakderensis 
more than P. kodjayarmensis, but is insufficient to be determined with certain
ty, it is described under the heading Paracricetodon d. kavakderensis. 

Locality : Pa~akoy 

Material and measurements 
1 Ml (27.5 x 17.2), 1 M2 (20.9 x 18.2) and 1 ml (21.5 x 14.9). 

Remarks 
The Ml has the same morphology as the specimens from Kavakdere. The 

anterocone has a medial position and the anterior arms of the protocone and 
hypocone are long. The posterior portion of the M2 is narrower than the 
anterior portion just as in most M2 of kavakderensis. There is thus no objection 
to allocate the specimens from Pa~akoy to that species. The reason to describe 
them as P. d. kavakderensis is that the material is considered too poor to 
allocate it with certainty to the species. 

Paracricetodon kodjayarmensis n. sp. 
(Plate II, figs. 1-11) 

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

Diagnosis 
P. kodjayarmensis is a rather small species of Paracricetodon with relatively 

wide lower molars (in particular the m3). The anterocone of the Ml has a labial 
position, so the labial limits of the anterocone, paracone and metacone are 
situated on a straight line. The anterior arms of the protocone and the 
hypocone of the Ml and M2 and the posterior arms of the protoconid and 
hypoconid in the ml and m2 are relatively short. 

Differential diagnosis 
P. kodjayarmensis is smaller than P. spectabilis and P. conjluens. P. kod

jayarmensis is somewhat smaller than P. cadurcensis and the ml shows no con
nection between the posterior arm of the protoconid and the metaconid. P. kod
jayarmensis is larger than P. walgeri. P. kodjayarmensis differs from P. dehmi in 
having a wider m2 and m3, a weaker hypocone and shallower sinus in the M3. 
The anterocone of the Ml is moreover situated more labially. P. kodjayarmensis 
differs from P. kavakderensis in having wider lower molars (in particular the 
m3), shorter posterior arms of the labial cusps of the lower molars and shorter 
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anterior arms of the lingual cusps of the upper molars. Moreover, the 
anterocone of the Ml in P. kodjayarmensis has a more labial position than it 
has in the Ml of P. kavakderensis. 

Type locality: Kocayarma 

Type level: Middle Oligocene 

Holotype : M1 sin. (Plate II, fig. 7) 

Length Width 
Range M N s Confidence into Range M 

M1 24.8-28.5 26.4 14 0.52 17.84<M< 18.35 17.2-19.0 18.1 
M2 18.8-22.1 20.6 13 0.38 18.59 < M < 19.00 18.1-19.3 18.8 
M3 17.1-19.6 18.6 12/14 0.41 17.39<M< 17.80 17.3-18.3 17.6 
m1 19.8-24.3 21.5 16 0.47 15.28 < M < 15.71 14.0-16.5 15.5 
m2 19.8-22.5 21.2 18 0.43 17.01 < M < 17.38 15.5-18.4 17.2 
m3 21.6-23.6 22.6 8 0.55 17.50 < M < 18.29 17.0-18.6 17.9 

Table II. Measurements of the material of P. kod;;1y,nmensis irom the type locality. Confidence intervals are 
given for the width only. 

Description 
M1. The shape of the anterocone shows considerable individual variation. 

Usually it is wide and extends labially with the result that the labial margins 
of the anterocone, paracone and metacone are in a straight line. In specimens 
with a narrower anterocone this is, in all but one specimen, situated so far 
labially that the outer margin of the teeth is also straight. In one M1 the 
anterocone shows incipient division into two cusps. The anterior valley may 
show irregular low crests. The anterior arm of the protocone is short in eleven 
specimens. In these it may end free or be connected to the paracone. In four 
Ml the anterior arm of the protocone is long and reaches the antero-labial 
border of the tooth. Only one specimen shows an anterior arm of the pro
tocone of intermediate length. The endoloph is always complete, though its 
anterior part is lower than its posterior part. The protoloph either connects 
directly to the protocone or connects to the protocone via the anterior arm of 
that cusp. The metaloph is always connected to the hypocone. The anterior 
arm of the hypocone ends free in the central basin without reaching the labial 
border. A small pit in the postero-labial slope of the paracone is present in eight 
specimens. A small mesostyle is present in one out of the sixteen M 1. 
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M2. The labial branch of the anterior cingulum is long, but the lingual branch 
is weak. The anterior arm of the protocone is connected to the paracone. The 
protoloph connects the paracone to the anterior arm of the protocone. The 
metaloph is connected to the hypocone via the anterior arm of the hypocone. 
The long anterior arm of the hypocone usually ends free. In some specimens 
it reaches the metacone or the labial border. The posterior arm of the pro
tocone is developed in one specimen only, in the others it is indicated by a 
slight swelling of the endoloph. A small pit in the postero-Iabial wall of the 
paracone is present in three specimens. 

M3. The M3 are relatively long and wide (Plate II, fig. 9, 11). The anterior 
cingulum is long and straight and consists almost exclusively of the labial 
branch. In three specimens the lingual branch is weakly developed. The 
paracone and the protocone are connected via a short protoloph and a strong 
anterior arm of the protocone. The lingual sinus is shallow. Usually the 
hypocone and the metacone are not developed as cusps, but are completely in
corporated in the posteroloph. Remnants of the metaloph and probably of the 
anterior arm of the hypocone form a longitudinal ridge which connects the 
postero-labial corner of the protocone to the posteroloph. Irregular low crests 
and cusps are present in the central basin. 

m 1. The anterolophid of seventeen specimens does not bear an anteroconid, 
but is developed as a cingulum that descends from the antero-Iabial corner of 
the metaconid. The two ml that have a proper anteroconid also differ from the 
common type in having a notch between the anteroconid and the metaconid. 
The anterior arm of the protoconid connects the protoconid to the 
anterolophid in twelve specimens. In the others the anterior arm of the pro
toconid is absent. The posterior arm of the protoconid is usually strong. In 
some specimens this crest ends free, in others it connects to the metaconid. The 
metalophulid is complete in two ml only, in the others it is developed as a 
weak spur, or is lacking altogether. The ectolophid is usually complete, but it 
is low. The hypolophulid connects the entoconid either to the anterior arm of 
the hypoconid or to the hypoconid itself. The labial part of the hypolophulid 
is often quite narrow. A weak anteriorly directed anterior arm of the 
hypoconid is present in ten specimens. A weak ectomesolophid is present in 
three specimens only. The posterior arm of the hypoconid is always strong. It 
usually ends free, but may touch the posterior slope of the entoconid. 

m2. Both the lingual and the labial branches of the anterolophid are well
developed. The metalophid is always complete, it connects lingually to the 
anterior arm of the protoconid in all but one specimen. The posterior arm of 
the protoconid is always strong. It usually ends free, but may extend to the 
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posterior wall of the metaconid. The hypolophulid connects the entoconid to 
the antero-lingual corner of the hypoconid. Most specimens have a weak 
anterior arm of the hypoconid as well as an even weaker true mesolophid. The 
posterior arm of the hypoconid is always strong. It ends free in most m2, but 
may reach the entoconid. 

m3. The m3 is rather long and relatively wide. Both the lingual and the labial 
branch of the anterolophid are well-developed. The metalophulid connects the 
metaconid to the antero-lingual corner of the protoconid. The posterior arm 
of the protoconid ends free, never reaching the posterior limit of the 
metaconid. The ectolophid is always complete. The hypolophulid connects the 
entoconid to the anterior arm of the hypoconid. Traces of the anterior arm of 
the hypoconid and of a mesolophid may occur in the central basin. An indistict 
ectomesolophid is present in two m3. Two out of five specimens show a 
posterior arm of the hypoconid. 

Discussion 
The Paracricetodon assemblages from Kavakdere and Kocayarma are of par

ticular interest because they come from different levels in one stratigraphic sec
tion and seem to be parts of one chronocline. All other records of the genus 
come from isolated localities, the relative stratigraphical position of which can 
be inferred from the accompanying fauna only. 

The Paracricetodon from Thrace differ from all Western European species of 
which the M3 is known (P. spectabilis, P. dehmi and P. walgeri) in having a 
relatively small hypocone and a shallow sinus. Another consistent difference 
between our species and the West European ones is that in the species from 
Thrace the lingual branch of the anteroloph of the M2 is always weaker. These 
seemingly consistent differences between the assemblages from western and 
south-eastern Europe are interpreted as due to geographic separation. The total 
absence of Theridomyidae in our associations suggests that there was some bar
rier, ecological or physical, that prevented free fauna exchange between the two 
areas during the Middle Oligocene. 

The subtle differences observed between the older association from 
Kavakdere and the younger one from Kocayarma are considered to be due to 
evolutionary change. Assuming this hypothesis is correct the trend of change 
in dental morphology is: 
a) The anterocones of the Ml become wider and get gradually a more labial 

position. 
b) The anterior arms of the protocones and the hypocones of the Ml and M2 

become shorter. 
c) The metalophs of the M3 are becoming reduced. 
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Fig. 6. Scatter diagrams giving length and width of the Ml, ml, M2 and m2 of the type material of 
Paracricetodon kavakderensis and Paracricetodon kodjayarmensis 
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d) The posterior arms of the protoconids and the hypoconids of m 1 and m2 
become shorter. 

e) A cusp is developed on the anterolophids of the m 1. 
f) The ectolophids of m1 and m2 become higher. 
g) The posterior portion of the M2 becomes as wide as the anterior portion. 

Not only is there a change in morphology through time, but there is also a 
change in some of the dimensions of the teeth (fig. 6 and 7) 
h) The M2, M3, m1, m2 and m3 become somewhat larger. The increase in 

width is most obvious in the m3, but testing with the t-test showed that the 
differences for the M2, M3, m1 and m2 are also significant (table III) 

M1 M2 M3 m1 m2 m3 
KV - KC 0(22) 3.5(22) 3.9(22) 3.6(27) 2.6(30) 6.2(17) 
Table III. t- values for the differences in mean width of the cheek teeth of P. kavakderensis and P. kod
jayarmensis from their type localities. Number of degrees of freedom are within parentheses, significant 
values for t are in italics. 

The assumed geographical separation of the Thracian and the western Euro
pean Paracricetodon populations does not allow us to use the observed trends 
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to estimate the relative stratigraphical position of the species of these regions. 
One of the main reasons is that trends in the change of dental morphology of 
the Paracricetodon from the two areas do not seem to be parallel. For instance, 
P. cadurcensis, a species which is generally considered to be primitive, has weak 
metalophulids in m1 and m2 and high ectolophids, whereas P. conjluens a 
species which is considered to be derived because of the short posterior arms 
of the hypoconids of m1 and m2, has no metalophulid in m1 and low ec
tolophids in m1 and m2. The record of Paracricetodon is at present obviously 
too incomplete for us to attempt to reconstruct the phylogeny within the 
genus. 

Trakymys n. gen. 

Type species: Trakymys saratji n. sp. 

Derivatio nominis: After Thrace, the area where the genus was found. 

Diagnosis 
Large-sized Paracricetodontinae with complicated dental pattern. Endoloph 

of upper molars and ectolophid of lower molars always complete. All molars, 
in particular the m3, unusually wide. Antero-lingual cingulum of the M1 and 
M2 often strong and extending along the lingual side of the protocone as in the 
younger Myocricetodontidae. A longitudinal connection between the anterior 
arm of the hypocone and the metalophule is present in many M2 and M3. 

Differential diagnosis 
Trakymys differs from Paracricetodon - the only muroid for which it could 

be mistaken - in having relatively wider cheek teeth with a more complicated 
occlusal pattern. In addition the upper molars of Trakymys differ from those 
of Paracricetodon in that the lingual branch of the anterior cingulum in 
Trakymys is much better developed and a second longitudinal ridge is often pre
sent. 

Trakymys saratji n. sp. 
(Plate III, figs. 1-11) 

Derivatio nominis: In honour of Mr. Gen;:ek Sara~ who collected a substantial 
part of the small mammal material described in this paper. 
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Diagnosis and differential diagnosis: see genus Trakymys 

Type locality : Kavakdere 

Type level: Middle Oligocene 

Holotype : M1 dext. (Plate III, fig. 4) 

Material and measurements 

Length Width 
Range Mean N Mean Range 

M1 26.7-28.5 27.6 3 20.0 19.0-21.0 
M2 19.6-22.8 21.3 7 20.9 19.5-22.1 
M3 18.0-20.6 19.2 8 20.3 18.5-21.9 
m1 22.0 1 17.1 
m2 21.6-23.6 22.7 5 19.2 18.5-20.0 
m3 22.5-24.6 23.5 4 19.9 19.1-20.5 

Description 
M1. The anterocone of the M1 is short and narrow and has a labial position. 

The occlusal surface is unusually wide with respect to its length. The 
anterocone continues antero-lingually in a strong antero-lingual cingulum 
which runs all the way to the hypocone. The protoloph is usually fused to the 
anterior arm of the protocone. The anterior arm of the protocone is very 
strong and reaches the antero-Iabial outline of the occlusal surface. The anterior 
arm of the protocone sends low irregular crests (usually two) in the direction 
of the anterocone. The posterior arm of the protocone seems to form the en
doloph as well as a short mesoloph. In some specimens the pattern is further 
complicated by a connection between this mesoloph and the protoloph and/or 
between the mesoloph and the anterior arm of the hypocone. The metaloph 
is parallel to the protoloph and connects lingually to the antero-Iabial corner 
of the hypocone. The anterior arm of the hypocone is always strong. In some 
M1 it reaches to the labial border of the occlusal surface, in others it ends free. 
Most specimens show an extra ridge between the anterior arm of the hypocone 
and the metacone or between the anterior arm of the hypocone and the 
metaloph. The posteroloph which connects the hypocone to the metacone, 
descends from the top of the hypocone in labial direction to rise steeply again 
towards the metacone. 
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M2. The shape of the occlusal surface of the M2 is sub-square. The anterior 
cingulum is divided by a short anterolophule in a long labial branch and a usual
ly strong, but variable lingual branch. The lingual end of the protoloph con
nects to the strong anterior arm of the protocone. A small pit is enclosed bet
ween the protoloph and the anterior arm of the protocone. The endoloph is 
formed by the posterior arm of the protocone. The metaloph is transverse and 
connects the metacone to the hypocone. A true mesoloph is absent, the 
anterior arm of the hypocone is strong. A second longitudinal ridge connects 
the anterior arm of the hypocone and the protoloph. The elongate valley 
enclosed by the second longitudinal ridge and the endoloph may be divided by 
a short transverse ridge into two small pits of about equal size. The posteroloph 
connects the hypocone with the metacone as in Ml. Two specimens show a 
shallow pit on the postero-labial slope of the paracone. 

M3. The labial branch of the narrow anterior cingulum is very long and con
nects labially with the paracone. The lingual branch of the anterior cingulum 
is not well-developed though it shows a vaguely indicated continuation around 
the protocone. If there is a protoloph it is short and connects lingually to the 
very long anterior arm of the protocone and/or the second longitudinal ridge. 
In some specimens the protocone and the paracone are only connected by the 
strong anterior arm of the protocone. The endoloph is formed by the posterior 
arm of the protocone. The posterior pair of cusps (the hypocone and the 
metacone) are entirely incorporated in the posteroloph that encloses the central 
basin. The irregular ridges present within this central basin are difficult to 
homologize with the exception of the always present second longitudinal ridge. 

ml. The anterolophid, which does not bear an anteroconid, is divided into 
two about equal branches by a short anterolophulid ( =anterior arm of the pro
toconid). A true metalophid is absent though a vague connection between the 
metaconid and the anterior arm of the protoconid can be observed in some 
specimens. The posterior arm of the protoconid is short, but there are a 
number of ill-defined low ridges in the central basin. The ectolophid and the 
endolophid are complete. The mesolophid is developed as a bifurcating ir
regular ridge. The posterior arm of the hypoconid is strong. The hypolophulid 
is constricted lingually of the hypoconid. The posterolophid descends from the 
hypoconid to rise again sharply near the lingual border of the tooth. 

m2. The anterior cingulum is divided by the short anterolophulid into a long 
lingual branch and a shorter labial branch. The metalophulid is, in sharp con
trast to the situation in the m1, very well-developed. It connects the metaconid 
to the anterior arm of the protoconid. The strong posterior arm of the pro
toconid connects lingually with the metaconid, so that a small valley is enclosed 
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by the metalophid and the posterior arm of the protoconid. The ectolophid and 
the endolophid are complete. There is no true mesolophid, but a complex of 
irregular low ridges in the central basin. The transverse hypolophulid usually 
connects the entoconid to the anterior side of the hypoconid. The posterior 
arm of the hypoconid is strong. The posterolophid has the same peculiar con
figuration as in the m1. 

m3. The anterolophid is divided into a long lingual branch and a shorter 
labial branch by a short anterolophulid. The transverse metalophulid reaches 
the anterolophulid between the protoconid and the anterolophid. The strong 
posterior arm of the protoconid usually ends free, but may connect to the 
metaconid. The ectolophid is complete, but the endolophid may show a notch 
between the metaconid and the entoconid. The irregular mesolophid may be 
double. The hypolophid is transverse and reaches the ectolophid just in front 
of the hypoconid. The posterior arm of the hypoconid is weak or absent. The 
posterolophid connects the hypoconid to the entoconid. Its median portion is 
higher than in the m1 and m2 and its lingual end does not ascend to the top 
of the entoconid as in the anterior molars. 

Trakymys aff. saratji 
(Plate IV, fig. 1-9) 

Locality : Karacali 

Material and measurements 

Length Width 
Range Mean N Mean Range 

M1 26.7-28.2 27.7 3 19.8 19.7-20.2 
M2 20.5-23.5 22.1 4 21.4 20.9-22.1 
M3 18.5-19.9 19.2 6/5 20.5 20.4-20.7 
m1 22.1-22.2 22.1 2 16.7 16.5-17.0 
m2 22.3-22.5 22.5 3 19.1 18.5-19.7 
m3 22.5-23.0 22.8 3 19.4 18.5-20.1 

Remarks 
The Trakymys assemblage from Karacali differs from the type material of 

Trakymys saratji in the following respects: 
M1. The anterocone seems to be slightly stronger. The anterior arm of the 
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protocone of some specimens is interrupted. The sinus is not closed by the 
lingual cingulum. 

M2. The anterior arm of the hypocone seems stronger. In two teeth the se
cond longitudinal crest which connects the protoloph with the anterior arm of 
the hypocone is weaker. 

M3. The M3 seem to have a stronger lingual cingulum. All specimens show 
an oblique crest in the central basin (Plate IV, figs. 3 and 6). 

m1. The metalophulid is present in both specimens. The ectomesolophid is 
weak. 

The cheek teeth of Trakymys from Kavakdere and Karacali are of the same 
size. The morphological differences between the assemblages are clear in the m1 
(presence or absence of the metalophulid) and the M3 (presence or absence of 
a well-developed oblique crest) only. We therefore refrain from defining a 
separate species on the Karacali material. We expect, however, that the Karacali 
assemblage can be shown to represent a separate species when Trakymys will 
become better known. 

Trakymys d. saratji 

Locality : Pa~akoy 

Material and measurements
 
1 M3 (17.7 x 19.0), 1 m1 (20.S x 16.3), 1 m2 (21.1 x 17.7)
 

Remarks 
The three teeth available from Papkoy are somewhat smaller than the 

smallest specimens of T. saratji from the type locality. The importance of this 
observation cannot be evaluated at present because the type assemblage is 
limited and may therefore give an incomplete picture of the variation. For the 
time being it cannot be ruled out that the specimens from Pa~akoy represent 
a species with smaller teeth than T. saratji. Since the material from Pa~akoy is 
insufficient to answer this question and since it is morphologically in the range 
of variation of the type species of Trakymys it is described under the heading 
Trakymys d. saratji. 

Melissiodontinae Schaub, 1951 

Type genus: Melissiodon Schaub, 1920 

Other genera included: Edirnella n. gen. 

Remarks 
The antero-lingual cusp in M1 ('cingulum Hugel' of Hrubesch, 1957) is in my 
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opinion the best single dental feature to distinguish the Melissiodontinae from 
all other Muroidea. I therefore call this the Melissiodon cusp. 

Dental characteristics: Large sized melissiodontid. Ml with Melissiodon cusp. 
Upper molars with slender v-shaped lingual and slender pyramidal labial cusps. 
Cheek teeth with high, narrow ridges with parallel sides. Ml-2 with transverse 
deep sinus reaching more labially than the median axis. Lingual sinus of the M3 
obliquely forwards. 

Stratigraphical range: Middle Oligocene - Early Miocene 

Geographical range : Spain, France, Switzerland, Germany (F.R.G.), 
Czechoslovakia, Turkey 

Edirnella n. gen.
 

Type species : Edirnella sinani n. sp.
 

Derivatio nominis: After the city of Edirne. 

Diagnosis 
Edirnella is a large melissiodontine. Cusps of cheek teeth slender and pointed, 

and rounded to pyramidal in shape. The undivided anterocone of the Ml has 
a labial position, but is in line with the metacone and paracone. Ridges of cheek 
teeth high and narrow, but dental pattern not more complex than in primitive 
cricetids. Width of Ml and M2 as measured over the protocone and paracone 
about the same as over the hypocone and metacone. The antero-lingual cusp, 
between the protocone and the anterocone- complex of Ml, is small and does 
not determine the shape of the occlusal surface. 

Differential diagnosis 
The cheek teeth of Edirnella differ from those of Melissiodon in having the 

cusps less subordinate to the ridges. Other differences are: the anteroloph of the 
Ml is undivided and does not extend more labially than the metacone and 
paracone, the sinuses of the Ml and M2 do not reach as far labially, the lingual 
cusps of the upper cheek teeth are not situated very close to the lingual border 
of the occlusal surface and the pattern formed by the ridges is not more com
plicated than in primitive cricetids. Ml and M2 are not wider anteriorly than 
posteriorly. The antero-lingual cusp between the protocone and the 
anterocone-complex of the Ml does not determine the shape of the occlusal sur
face of the Ml of Edirnella, whereas in Melissiodon this cusp is much enlarged. 
The Ml of Edirnella has three roots whereas the Ml in Melissiodon has five 
roots. 
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Remarks 
The dental structure of Edirnella is about intermediate between that of 

Paracricetodon and Melissiodon. It shows all the special features of earlier and 
later Melissiodon species, but is less complex, so homologies of parts of the den
tal pattern are easily traced. This makes Edirnella an ideal structural ancestor 
for Melissiodon. Howerver, Edirnella seems to be contemporaneous with the 
first Melissiodon, if we consider the accompanying faunas. Therefore Edirnella 
is a perfect example to show the mistakes that may be made when faunas are 
arranged in stratigraphical order on the basis of 'Ie degn~ evolutif' (Thaler, 1966) 

Edirnella sinani n. sp. 
(Plate VII, figs. 1-4) 

Derivatio nominis: After the late Mimar Sinan who designed the beautiful 
mosque Selimiye in Edirne. 

Diagnosis and differential diagnosis : see the genus 

Type locality: Kocayarma 

Type level: Middle Oligocene 

I:Iolotype : M1 dext. (Plate VII, fig. 1) 

Other localities with Edirnella sinani : Haskoy 

Remarks 
Mr. Gers:ek Saras: (MTA, Ankara) collected an m2 and an m3 of a primitive 

melissiodontine from Degirmenkoy in 1983. These two teeth, which were at 
that time enigmatic, represent the only mammalian remains from 
Degirmenkoy, so the age of the deposit could not be estimated. Since the two 
teeth collected by Mr. Saras: show all the characteristics that may be expected 
in the lower teeth of Edirnella we assign them to that genus. 

Material and measurements 

Length Width 
range mean N mean range 

M1 28.2-29.7 28.9 2 20.2 19.9-20.5 
M2 21.4 1 20.0 
M3 15.6 1/2 17.6 17.2-18.0 
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Description 
M1. The Ml has three roots. The labial border of the occlusal surface of the 

Ml is straight and parallel to the lingual border. The narrow labially situated 
anterocone bears one strong cusp. This cusp shows a small shallow pit labially. 
The narrow labial branch of the anteroloph continues along the outline of the 
tooth and connects with a ridge descending from the paracone. The low lingual 
branch of the anteroloph ends in a small, but distinct Melissiodon-cusp. The 
anterior arm of the protocone is strong and ends also in a cusp. The anterior 
arm of the protocone and the Melissiodon-cusp are connected in both 
specimens. The protocone is slender and conical. A weak posteriorly directed 
spur of the protocone penetrates into the sinus. The paracone is slender and 
pyramidal. It has a labial pit similar to that of the anterocone. A peculiar feature 
of the Ml of Edirnella is that the anterocone, protocone, paracone and 
metacone are of about the same height. The hypocone is somewhat higher. The 
longitudinal ridge is oblique, connecting the posterior part of the protocone to 
a point that is situated halfway between the hypocone and the metacone on the 
metaloph. A short mesoloph and endomesoloph are present. The hypocone is 
conical lingually, but its labial wall is v-shaped. The anterior branch of this v 
is the anterior arm of the hypocone. The latter combines with a ridge descen
ding from the metacone to form the metaloph. The posterior branch of the v 
seen on the hypocone is the posteroloph. This narrow posteroloph is long and 
continues all the way to the labial margin of the occlusal surface. The metacone 
is slender and pyramidal. Its four edges are better developed than in the similar
ly shaped paracone. An antero-Iabial edge of the metacone meets the postero
labial border of the occlusal surface. 

M2. The shape of the occlusal surface of the M2 is sub-square. The narrow 
labial branch of the anteroloph is long and connects to the labial edge of the 
paracone. The low and narrow lingual branch of the anteroloph is also long and 
connects to the antero-lingual edge of the protocone. The protocone, paracone, 
hypocone and metacone are all of about the same height. The presence of these 
four equal cusps in the four corners of the square occlusal surface gives the M2 
a very symmetrical appearance. The protocone is more or less pyramidal. The 
strong anterior arm and posterior arm of the protocone form a v-pattern. The 
anterior branch of this v is connected to the anteroloph as well as to the 
transverse protoloph. The posterior branch of the v bifurcates postero-Iabially 
of the protocone. One of the two ridges (the true posterior arm?) connects with 
the base of the paracone, the other continues as the oblique longitudinal ridge. 
The mesoloph is rather long. The endomesoloph is short. A weak spur on the 
posterior side of the protocone penetrates into the sinus. The slender paracone 
has the shape of a pyramid with three edges. Each of these edges continues as, 
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or connects with, a ridge. The slender hypocone has the shape of a pyramid 
with four edges. Of these the two labial ones are stronger than the lingual ones. 
The amero-labial edge, which represents the anterior arm of the hypocone, 
forms the metaloph in combination with a ridge descending from the 
metacone. The postero-Iabial edge of the hypocone, which represents the 
posteroloph, is long and continues all the way to the labial border of the oc
clusal surface. The shape of the metacone is that of a pyramid with three edges. 
Each of these edges continues into, or connects with, a ridge. 

M3. The variation in dental pattern observed in the four available M3 is essen
tially restricted to the degree of reduction of the poorly developed hypocone 
and metacone. The labial and lingual branches of the anteroloph are of about 
equal length. The labial branch connects to the paracone, the lingual branch 
connects to the protocone. The symmetry of the dental pattern of the anterior 
part of the M3 is enhanced by the equally long anterior arm of the protocone 
and the protoloph that meets the anteroloph in the middle. The protocone and 
the paracone have the same height. The posterior arm of the protocone bifur
cates postero-Iabially of the protocone. One of the branches of this bifurcation 
(probably the true posterior arm of the protocone) is a long and narrow ridge 
that continues to the base of the paracone. The other branch of the bifurcation 
is the homologue of the longitudinal ridge. This ridge bifurcates again further 
posteriorly in two equally long ridges which end in what must be the 
homologues of the hypocone and the metacone. The latter are not developed 
as cusps, but are indicated merely as ends of the two ridges. 

Locality : Haskoy 

Material and measurements: 1 Ml (?27.5 x 21.0) 

Description 
The M 1 from Haskoy is quite similar in size as well as in morphology to the 

specimens from the type locality Kocayarma. The only difference is that the 
crest descending from the metacone in posterior direction does not reach the 
posteroloph. 

Discussion 
Edirnella sinani is of particular interest because the dental pattern of its cheek 

teeth is structurally intermediate between the specialized paracricetodontine 
Trakymys and the specialized melissiodontine Melissiodon. Edirnella sinani and 
Trakymys saratji share the following characteristics: the shape of the M 1 and the 
M3, the shape and the position of the anteroloph of upper cheek teeth, the 
tendency to form a cingulum along the lingual base of the upper cheek teeth 
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and, of course, a number of primitive dental features which are common to 
many primitive rodents. The latter are of no importance in this context and 
serve to show only that Edirnella is less specialized than Melissiodon. Edirnella 
sinani and the oldest Melissiodon, M. schaubi bernlochense from the Middle 
Oligocene of Bernloch, also share specialized features that do not occur in other 
muroids. These are: the 'Melissiodon cusp' in the M1 (that is a cusp at the end 
of the lingual branch of the anteroloph), the usually high and narrow ridges 
with parallel sides, the slender v-shaped lingual cusps of the upper molars, the 
slender pyramidal labial cusps of the upper molars and the shape of the lingual 
sinus of the upper molars. The similarity in dental pattern of Trakymys and 
Melissiodon clearly shows that the Melissiodontinae do not occupy such an 
isolated position among the Paleogene cricetids as is generally believed 
(Hrubesch, 1957). 

From a purely structural point of view the modifications seen in the series 
Paracricetodon - Trakymys -Edirnella -Melissiodon suggest what might have hap
pened. The representatives of these genera, known at present, seem to be relics 
of evolutionary grades from an unknown phylogenetic sequence. We therefore 
have come to the conclusion that the subfamilies Paracricetodontinae with the 
genera Paracricetodon and Trakymys and the subfamily Melissiodontinae with 
the genera Melissiodon and Edirnella are closely related and probably constitute 
a group of family rank. 

PSEUDOCRICETODONTIDAE Engesser, 1987 

Type genus: Pseudocricetodon Thaler, 1969 

Dental characteristics: Small to medium-sized muroids. Dental pattern buno
lophodont or lophodont. 

Pseudocricetodontinae Engesser, 1987 

Type genus: Pseudocricetodon Thaler, 1969 

Other (sub)genus included: Lignitella n. subgen. 

Dental characteristics: Small pseudocricetodontids. Crown base of cheek teeth 
very low. Cusps small relative to the size of the occlusal surface and pointed. 
Mesoloph(id)s usually well-developed. Anterior arm of protocone and 
hypocone present in M1. 

Stratigraphical range: Early to Late Oligocene 
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Geographical range: Spain, France, Germany (F.R.G.), Switzerland, Hungary, 
Czechoslovakia, Greece and Turkey 

Pseudocricetodon Thaler, 1969 

Type species: P. montalbanensis Thaler, 1969 

Other species included: P. incertus (Schlosser, 1884) 
P. thaleri (Hugueney, 1969) 
P. philippi Hugueney, 1971 
P. moguntiacus (Bahlo, 1975) 

Judging from the figures it seems that Eucricetodon schaubi (Zdanski, 1930), 
can also be allocated to Pseudocricetodon. Engesser (1987) when defining the 
subfamily Pseudocricetodontinae stressed the dental similarity between the 
oldest known Heterocricetodon, H hausi Engesser, and representatives of 
Pseudocricetodon. The similarities observed made him include the two genera 
in his Pseudocricetodontinae. We do not follow Engesser (1987) here because 
Pseudocricetodon and Heterocricetodon share primitive muroid characteristics 
only and differ sharply in their derived features. 

Pseudocricetodon moguntiacus (Bahlo) 

Original reference : Eucricetodon moguntiacus Bahlo, 1975, p. 64- 83 

Type locality: Heimersheim (F.R.G.) 

Pseudocricetodon moguntiacus orientalis n. subsp. 
(Plate V, figs. 16-24) (Plate VI, figs. 17-25) 

Derivatio nominis: 'Orientalis' because the finds from Turkish Thrace repre
sent the easternmost certain occurrence of Pseudocricetodon 

Diagnosis 
Pseudocricetodon moguntiacus without ridges connecting the mesoloph and 

metaloph of the M1 and M2. 

Differential diagnosis 
P. moguntiacus orientalis differs from P. moguntiacus moguntiacus by the 

absence of the posterior arm of the hypoconid in all m1 and m2 and by the 
absence of a connection between the mesoloph and the metaloph in the M1 and 
M2. 
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Type locality: Kocayarma 

Type level : Middle Oligocene 

Holotype : ml sin. (Plate VI, fig 17) 

Material and measurements 

Length Width 
Range Mean N Mean Range 

Ml 12.5-15.3 13.9 74/67 9.9 9.0-10.9 
M2 9.8-12.5 10.9 96/89 10.3 9.2-11.8 
M3 8.0-10.6 9.3 48/49 9.6 8.8-10.7 
ml 11.5-14.1 12.6 89/88 9.1 8.3-10.1 
m2 10.3-13.1 11.4 85/82 10.2 9.1-11.5 
m3 9.8-12.6 11.0 67/66 9.7 8.8-10.8 

Description 
M1. The anteroloph of the Ml shows a wide range of variation. It may bear 

a single anterocone (80%), or two anterocones (20%). The width and the posi
tion of the anteroloph are also quite variable. Some specimens show a cingulum 
in front of the anteroloph. The labial portion of the anteroloph is usually con
nected to the paracone by a low ridge along the margin of the occlusal surface 
(anterior ectoloph). A second, more internally situated, connection between 
the paracone and the labial portion of the anteroloph is present in 50% of the 
specimens. The anterior arm of the protocone reaches the anteroloph in 22% 
of the Ml, in most others it is long (68%). It is short in only 10% of our 
specimens. The protoloph connects to the endoloph in most specimens (86%). 
In the others it is connected to the anterior arm of the protocone. A double 
protoloph occurs only rarely. The endoloph is almost always complete. The 
transverse metaloph usually connects the metacone to the anterior part of the 
hypocone. The 'mesoloph' (=anterior arm of the hypocone) is usually long and 
reaches the labial border of the occlusal surface. In some specimens this ridge 
shows interruptions. A weak genuine mesoloph may occur anteriorly of the 
'mesoloph'. The lingually open sinus may contain a small cusp, or more rarely, 
a low transverse ridge (two specimens). The posteroloph is long and reaches the 
base of the metacone. 

M2. The labial branch of the anteroloph is long and straight, but the lingual 
branch is weak or absent. Contrary to the situation in the Ml the protoloph 
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is confluent with the anterior arm of the protocone. The endoloph is complete. 
The posterior arm of the protocone is always part of the endoloph and con
tinues as a 'mesoloph'. Posteriorly of this 'mesoloph' there is usually a second 
'mesoloph' (=anterior arm of the hypocone) and, more rarely, a third, genuine 
mesoloph. All these ridges are often irregular. A mesostyl is present in many 
M2. The metaloph is directed obliquely forwards and connects lingually to the 
endoloph in front of the hypocone. In 80% of the M2 a small crest descending 
from the posterior slope of the protocone runs in the direction of the 
hypocone. In some specimens this crest is long enough to dam the labial part 
of the sinus and form a new endoloph. The posteroloph is long and reaches the 
metacone. 

M3. The shape of the occlusal surface of the M3 shows considerable variation. 
In some specimens the hypocone and the metacone are distinct, but in others 
the posterior portion is reduced. The labial branch of the anteroloph is always 
well- developed, but the lingual branch is strong in about 40% of the specimens 
only. In the others this ridge is very weak or absent. The protoloph is long and 
slightly curving; it connects lingually to the anterior arm of the protocone. The 
sinus is shallow. The ridges forming the posterior limit of the main basin, as 
well as those inside that basin, make a complex highly variable pattern. In most 
specimens the low oblique labial part of the metaloph fuses lingually with rem
nants of the mesoloph. In about 15% of the specimens the metaloph and the 
protoloph are lingually connected by a longitudinal crest. In these M3 the 
lingual part of the main basin is completely separated from the labial part. Ir
regular extra ridges are usually present. The paracone is by far the highest cusp. 
The metacone is distinct in some M3, but in others is entirely incorporated in 
the posteroloph which reaches as far forwards as the paracone. 

m!. The anterolophid of the ml usually bears a distinct anteroconid. The 
anterior outline of the ml with a strong anteroconid is pointed. If, however, 
the anteroconid is weak the ml is blunt anteriorly. The anteroconid and the 
protoconid are connected by a anterolophid in 64% of the specimens. In 15% 
of the m 1 the lingual branch of the anterolophid reaches the metaconid, in the 
others there is a notch between the anterolophid and the metaconid. There is 
a small spur in the anterosinusid of most specimens. The metalophulid is form
ed by fusion of the true metalophid and the posterior arm of the protoconid. 
The ectolophid, which bears an ecto-mesolophid of variable size in about 75% 
of the ml, is rather straight. A triple mesolophid is present in 4%, a double 
mesolophid is present in 70%, a single mesolophid is present in 17% of the 
specimens. In the remaining 9% of the ml the mesolophid is absent. The long 
hypolophulid connects the entoconid to the anterior side of the hypoconid. 
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The central basin is lingually closed by a ridge along the edge of the occlusal 
surface. This ridge descends from the metaconid and usually extends as far as 
the base of the entoconid. The posterior arm of the hypoconid is never 
developed. The posterolophid descends from the hypoconid lingually to rise 
again towards the tip of the entoconid. 

m2. The sub-rectangular occlusal outline of the m2 is usually somewhat nar
rower anteriorly than posteriorly. The dental pattern is lophodont rather than 
bunodont due to the usually weak labial cusps. The lingual branch of the 
anterolophid is strong. The labial branch of the anterolophid is weak, but 
always present. The anterolophid may bear an anteroconid. The anterolophid 
is connected to the protoconid by the short anterior arm of the protoconid. 
The long metalophulid usually shows a constriction about halfway between the 
protoconid and the metaconid. This indicates that the metalophulid is probably 
composed of the anterior arm of the protoconid and the metalophid. The 
posterior arm of the protoconid is always strong. All m2 have one mesolophid 
of variable length. In some it is reduced to a weak mesoconid, in others it is 
quite long and sometimes bifurcated. An ecto-mesolophid of variable length is 
present in about 80% of the m2. The long hypolophulid connects the entoconid 
to a point of the ectolophid which lies just anteriorly of the hypoconid. The 
posterior arm of the hypoconid is always absent. The posterolophid is 
developed as in the ml. It descends gradually from the hypoconid to become 
high again close to the entoconid rising all the way to the tip of that cusp. 

m3. The lingual branch of the anterolophid is long and straight. The labial 
branch is much shorter, but distinct. The anterolophid is connected to the 
anterior arm of the protoconid in most m3, but this connection may be absent. 
The metalophulid consists of two parts just as in the m2: a true metalophid and 
the anterior arm of the protoconid. In a number of specimens these two ridges 
do not really meet. The posterior arm of the protoconid is always long. In 
many specimens this ridge ends in a number of indistinct sub-ridges in the cen
tral basin. The ectolophid is complete. A short mesolophid and ecto
mesolophid are often present. The hypolophid connects the entoconid with the 
ectolophid reaching the latter just anteriorly of the hypoconid. The posterior 
arm of the hypoconid is always absent. The posterolophid connects the 
hypoconid to the entoconid. Contrary to the configuration of this ridge in the 
ml and m2 it remains of about the same height the whole way long. 
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Pseudocricetodon d. moguntiacus orientalis 

Locality : Kavakdere 

Material and measurements 

Length Width
 
range mean N mean range
 

Ml 12.6-14.2 13.6 5/4 9.6 9.2-10.3 
M2 11.0-11.5 11.2 10 10.7 10.3-11.0 
M3 8.0-11.0 9.4 4 9.8 8.3-10.7 
ml 12.3-13.6 13.1 6 9.2 8.9- 9.6 
m2 11.1-12.0 11.7 4 10.5 9.6-10.9 
m3 10.9-11.5 11.1 5 9.7 9.0-10.4 

Remarks 
The material of P. moguntiacus from Kavakdere is similar to that of P. mogun

tiq,cus orientalis from Kocayarma. Appreciation of minor differences in details 
of the dental pattern is hampered by the small number of specimens available 
from Kavakdere. The only feature that makes us hesitate to allocate these 
specimens to P. moguntiacus orientalis is that one of the four m2 from 
Kavakdere shows a weak posterior arm of the hypoconid. The presence of this 
feature, which is interpreted as primitive, in one out of four m2 from the older 
association (none of the 85 m2 from Kocayarma has this feature) makes one 
wonder whether it would be possible to distinguish the two associations if 
more material were available. Since none of the other teeth shows such dif
ferences the Kavakdere association is tentatively determined as P. d. mogun
tiacus orientalis. 

Locality : Pa?akoy 

Material and measurements: 1 Ml (14.8 X 10.5),2 m2 (12.0 - 12.8 X 10.1- 10.5) 

Locality: Karacali 

Material and measurements 
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Length 
range mean 

Width 
N range mean 

M1 
M2 
m1 
m2 
m3 

11.4-12.7 
10.4-11.3 

13.9 
11.7 
13.1 
12.0 
10.8 

1 
1 
1 
3/2 
4 

10.4-10.7 
9.3-10.1 

9.9 
11.0 
9.2 

10.5 
9.8 

Locality : Haskoy 

Material and measurements :1 M2 (11.6 x 11.3), m1 (13.2 x 9.5) 

Remarks 
The small associations from Pa§akoy, Karacali and Haskoy do not contain 

any teeth showing dental features that are not common in the type material of 
P. moguntiacus orientalis from Kocayarma. Since the material from these three 
sites is poor it cannot be identified with certainty at (sub)species level. It is 
therefore referred to as P. d. moguntiacus orientalis. 

Pseudocricetodon philippi Hugueney 
(Plate X, figs. 27-41) 

Original reference: Pseudocricetodon philippi Hugueney 1971, p. 2533-2535. 

Selected reference: Pseudocricetodon philippi, Bahlo, 1975, p.93. 

Type locality: Saint Martin de Castillon 

Localities with P. philippi in Thrace : Kavakdere, Pa§akoy, Kocayarma 

Locality : Kocayarma 

Material and measurements 

Length Width 
range mean N mean range 

M1 11.1 1/2 8.5 8.0-8.1 
M2 8.3-8.6 8.4 2 8.2 8.0-8.5 
M3 5.8-6.8 6.3 5 7.1 6.4-7.4 
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Length Width 
range mean N mean range 

ml 9.8-10.7 10.1 7 6.8 6.6-7.1 
m2 8.0-8.8 8.4 4 7.3 6.9-7.6 
m3 7.7-8.0 7.8 3 7.2 7.1-7.3 

Description 
M1. Four of the six Ml from Kocayarma are damaged and lack the 

anterocone. In the complete specimens the anteroloph is situated labially and 
bears one cusp. The anterior arm of the protocone is moderately long and ends 
free in one specimen. In one Ml the protoloph connects the paracone to the 
posterior part of the protocone. In the other specimen the protoloph is fused 
with the anterior arm of the protocone, so the protoloph connects the paracone 
to the anterior part of the protocone. The complete endoloph is situated rather 
far labially and delimits a sinus that is directed obliquely forwards. The 
mesoloph is short but distinct. A small mesostyle is sometimes present. The 
metaloph reaches the endoloph just anteriorly of the hypocone. The 
posteroloph is long and reaches the base of the metacone. 

M2. The labial branch of the anteroloph is long, but the lingual branch is 
short. The parallel protoloph and metaloph connect the paracone and 
metacone to the anterior sides of the protocone and hypocone respectively. 
The posterior arm of the protocone and the mesoloph are both present. The 
sinus is directed obliquely forwards. Some specimens show a small mesostyle. 

M3. The labial branch of the anteroloph is long, the lingual branch is either 
short or absent. The transverse protoloph is connected to the anterior side of 
the protocone. The metaloph is present in four out of the five M3. A mesoloph 
(or posterior arm of the protocone) is present in all specimens. The hypocone 
is situated posteriorly. 

m1. The anterolophid is situated rather far in front of the protoconid and the 
metaconid. It may bear one cusp or may be developed as a loph. The 
anterolophid is connected to the protoconid by the anterior arm of the pro
toconid in six out of the seven specimens. Only in one specimen a true 
metalophid is developed, in the others the metalophulid is formed by fusion 
of the true metalophid and the posterior arm of the protoconid. The ectolophid 
is straight. Four ml have a weak mesolophid. Some of these have an even 
weaker second mesolophid. An ecto-mesolophid is present in two specimens. 
A straight hypolophulid connects the entoconid to the hypoconid. The 
posterior arm of the hypoconid is absent. 
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m2. The lingual branch of the anterolophid is strong, the labial branch is 
much shorter. The parallel metalophulid and hypolophulid are connected to 
the anterior parts of the protoconid and hypoconid respectively. The posterior 
arm of the protoconid is strong in one, weaker in two specimens. A 
mesolophid is present in two out of the three m2. One specimen has a strong 
ectomesolophid. In a second specimen the ectomesolophid is weak and in the 
third the ectomesolophid is not developed at all. The posterior arm of the 
hypoconid is always absent. The posterolophid is long and reaches the base of 
the entoconid. 

m3. The lingual branch of the anterolophid is long, the labial branch of the 
anterolophid is shorter, but distinct. The metalophulid is composed of the true 
metalophid and the anterior arm of the protoconid. In one out of the four 
specimens the latter are not fused. The posterior arm of the protoconid is 
strong. A mesolophid is absent. The hypolophulid is incomplete in two out of 
the four specimens. In these, one can see that it is composed of the anterior arm 
of the hypoconid and a ridge descending from the entoconid. The posterior 
arm of the hypoconid is absent. The posterolophid is long and firmly con
nected to the entoconid. 

Discussion 
With regard to size the teeth of P. philippi from Kocayarma described above 

fall within the range of variation of the type material from St. Martin de 
Castillon. In morphology our material is also similar to that from the type 
locality. The presence in our collection of morphotypes which are not known 
from St. Martin (the absence of an endoloph in the M3 and occurrence of an 
incomplete hypolophulid in some m3) is not surprising because the type 
material is limited. Such variants seem to fit within the variation of P. philippi 
and are also known to occur in the association from Heimersheim. Since some 
of the teeth from Kocayarma are virtually indistinguishable from the type 
material of P. philippi we assign the specimens described above to that species. 

Locality : Kavakdere 

Material and measurements: one m2 (9.2 x 8.0) 

Locality : Paskoy 

Material and measurements; one ml (10.4 x 7.1) 

The m2 from Kavakdere (no. 446) and the ml from Paskoy (no. 26) are 
thought to represent P. philippi also. This in spite of the fact that the m2 from 
Kavakdere is somewhat larger than the largest specimen from Kocayarma. 
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Lignitella n. subgen. 

Type species: P. (Lignitella) suemengeni 

Derivatio nominis: Lignitella because the type species of this subgenus occurs 
in the lignitic clay deposit of Kocayarma. 

Diagnosis 
The type species Pseudocricetodon (Lignitella) suemengeni is the only species 

attributed to the subgenus. P. (Lignitella) suemengeni is a very small 
pseudocricetodontine. The anteroloph of the Ml is wide relative to the rest of 
that tooth. The sinus of the Ml and M2 is very shallow and not directed for
wards. 

Differential diagnosis 
Pseudocricetodon (Lignitella) suemengeni differs from all species of 

Pseudocricetodon (Pseudocricetodon) except P. philippi by being smaller. In dental 
structure Pseudocricetodon (Lignitella) differs from Pseudocricetodon 
(Pseudocricetodon) by having in the Ml a relatively wider anteroloph and a 
shallower sinus, which is not directed forwards. 

P. (Lignitella) suemengeni n. sp. 
(Plate X, figs. 9-12) 

Derivatio nominis: In honour of Mr. Muhsin Siimengen, geologist with the 
M.T.A. Genel Miidiirliigii. 

Diagnosis and differential diagnosis: See the subgenus Lignitella 

Type locality: Kocayarma 

Type level: Middle Oligocene 

Holotype : Ml sin. (Plate X, fig. 9) 

Material and measurements 

Length Width 
range mean N mean range 

Ml 11.2-11.3 11.2 2 7.3 7.3-7.4 
M2 7.3-8.0 7.6 2 7.4 6.9-7.9 
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Description 

Ml. The anteroloph is situated rather far anteriorly and bears one cusp. The 
relatively wide, blade-like, anteroloph continues labially as well as lingually in 
narrow ridges that connect it to the paracone and the protocone. The pro
toloph reaches the protocone via the anterior arm of the protocone or via the 
posterior arm of the protocone. In the configuration mentioned first the 
posterior arm of the protocone ends close to the protoloph, in the second con
figuration the anterior arm of the protocone ends free in the anterior basin. The 
well-developed endoloph delimits a very shallow, posteriorly directed sinus. 
The mesoloph is long and reaches the labial border about halfway in between 
the paracone and the metacone. The transverse metaloph connects the 
metacone to the anterior part of the hypocone. The anterior arm of the 
hypocone is absent. The posteroloph is long, but separated from the metacone 
by a narrow notch. A small rounded cusp occurs on the antero-lingual slope 
of the hypocone of both specimens. 

M2. The labial branch of the anteroloph is long and straight. The lingual 
branch of the anteroloph is weak. The parallel protoloph and metaloph reach 
the protocone and hypocone, respectively anteriorly. The posterior arm of the 
protocone is strong. The endoloph is constricted between the posterior arm of 
the protocone and the mesoloph. The sinus is shallow and shon and directed 
backwards. Its labial part, however, is quite shallow. The posteroloph is long. 

Discussion 
The four specimens of P. {Lignitella} described above are similar in size to P. 

{Pseudocricetodon} philippi. It is therefore quite conceivable that some of the M3, 
m1, m2 and m3 from Kocayarma that have been assigned to P. philippi belong 
in reality to P. suemengeni. 

Although the type material of P. suemengeni consists of four specimens only, 
the structure of the anterocone of the M1 and the shape of the sinus of the M1 
and M2 are so rigorously different from all other Pseudocricetodontinae that 
the species seems to have a separate position in the subfamily. In order to ex
press this in formal taxonomy the subgenus Lignitella is defined. 

Adelomyarioninae n. subfam. 

Type genus: Adelomyarion Hugueney, 1969 

Other genera included : Kerosinia n. gen. 

Dental characteristics: Occlusal surface of the M2 sub-quadrate. Longitudinal 
crests of the M1, M2 and the m1, m2, m3 near the median axis of the occlusal 
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surface. Anterior end of the longitudinal crest of M1 and M2 either connecting 
to the paracone or showing a tendency to do so. 

Remarks 
The Adelomyarioninae differ from representatives of the Pseudocricetodon

tinae by (1) having the cusps more incorporated in the lophs, (2) having the 
longitudinal ridge situated at, or near, the central axis of the teeth and (3) hav
ing M2 that are about as wide as they are long. 

Stratigraphical range: Middle and Late Oligocene 

Geographical range : France, Germany (F.R.G.), Switzerland, Greece and 
Turkey. 

Kerosinia n. gen. 

Type species : Kerosinia variabilis 

Derivatio nominis: Kerosinia because the sample from the type locality of the 
type species could only be washed after soaking in kerosine oil. 

Diagnosis 
Medium-sized adelomyarionine with low crowned cheek teeth. Wear facets 

on main cusps of the cheek teeth inclined towards the central basins. Ec
tolophids of the lower molars usually complete. Anterior arm of the protocone 
of the M1 usually well-developed and usually ending free. Posterior arm of the 
protoconid of the m2 usually present. M3 with complete protoloph and often 
with a strong lingual cingulum. m2 and m3 with well-developed lingual branch 
of the anterolophid, m3 often with an incomplete hypolophulid. 

Differential diagnosis 
Kerosinia differs from Adelomyarion (type and only species A. vireti 

Hugueney, 1969) in having the wear facets on the main cusps of the M1 and 
the M2 not in one plane, but inclined towards the central basins of the teeth. 
Other differences between the two genera are listed below. 

Kerosinia Adelomyarion 

a) Posteroloph of the M1 and Posteroloph of the M1 and the 
the M2 connected to the M2 separated from the meta
metacones cones by a notch 

b) Anterocone of the M1 separated Anterocone of the M1 connected 
from or only weakly connec to the protocone by a strong 
ted to the protocone ridge 

49 



c)	 Anterior arm of the proto
cone of the M1 usually 
strong and ending free 

d)	 Protoloph of the M1 usu
ally connected to the 
endoloph behind the proto
cone by the protolophule 

e)	 Protoloph of the M3 usually 
complete and connected to the 
anterior part of the proto
cone 

f)	 Hypocone of the M3 usually 
weak and with a postero
medial position 

g)	 Lingual cingulum of the M3 
usually strong 

h) Endolophid of lower molars 
usually complete 

i)	 Posterior arm of the proto
conid of the m2 usually 
strong and ending free 

j)	 Lingual branch of antero
lophid of the m2 and m3 
well-developed 

k)	 Hypolophulid of the m3 usu
ally incomplete 

Anterior arm of the protocone 
of the M 1 incorporated in the 
anteroloph 
Protoloph of the M1 exclusive
ly connected to the protocone 
by the anterior arm of the 
protocone 
Protoloph of the M3 short and 
strongly oblique and lingual
ly connected to the antero
loph 
Hypocone of the M3 entirely 
incorporated in posteroloph 

Lingual cingulum of the M3 
absent 
Endolophid of lower molars 
absent or not connected to 
the entoconid 
Posterior arm of the proto
conid of the m2 incorpora
ted in the longitudinal ridge 
Lingual branch of the antero
lophid of the m2 and m3 weak 
or absent 
Hypolophulid of the m3 
complete 

These and many other minor differences in the dental pattern make Kerosinia 
and Adelomyarion readily distinguishable in spite of the unusually wide range 
of variation in the type material of their type species. 

Kerosinia variabilis n. sp. 
(Plate V, figs. 1-15, Plate VI, figs. 1-16) 

Derivatio nominis: 'variabilis' because of the wide variation in dental pattern 
within the type material 

Diagnosis and differential diagnosis: see genus Kerosinia 

Type locality: Kocayarma 
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Type level: Middle Oligocene 

Holotype : M1 sin. (Plate V, fig. 1) 

Other localities with Kerosinia variabilis Kavakdere, Karacali, Pa?akoy,
 
Haskoy
 

Material and measurements: See table V.
 

Description 
M1. The labially situated anterocone of the M1 may be narrow and pointed 

or wider and more blade-shaped. The anterocone bears two cusps in 7.5% of 
the M1 of the type sample. Whatever the shape of the anterocone it remains 
more or less symmetrical. The labial branch of the anteroloph usually reaches 
the base of the paracone; the lingual branch is usually separated from the pro
tocone (or the anterior arm of the protocone) by a shallow notch. The 
anterocone and the paracone are usually connected by a ridge that runs parallel 
to the labial outline of the occlusal surface. The anterior arm of the protocone 
is usually strong and ends free, but in some specimens it forms part of the pro
tolophule II. The paracone of the M1 is connected to the longitudinal ridge or 
to the protocone by the protolophule I. A double connection is present in 1% 
of the M1 only, while the paracone is isolated from the protocone in 14% of 
the specimens. In 20% of the M1 the endoloph and the protolophule I form 
a direct connection between the paracone and the hypocone. The endoloph 
shows a wide variation as well. It is connected to the protolophule I in 37% 
of the M1, connected to the protocone in 24% of the M1 and ends free anterior
ly in 10% of the M1. The metaloph is straight and directed somewhat anteriorly 
to connect with the anterior part of the hypocone. The mesoloph (= anterior 
arm of the hypocone) is weak or absent in 28% of the M1, of medium length 
in 63% of the M1 and very long (reaching the labial border) in 8% of the M1. 
A mesostyle may be present. The posteroloph tapers out towards the metacone, 
but is always connected to the base of the metacone. The deep sinus may be 
open lingually or it may be partly or completely closed. In some specimens an 
isolated cusp occurs within the sinus itself. 

M2. The labial branch of the anteroloph is always well-developed and shows 
a constant configuration. The lingual branch of the anteroloph, however, 
shows an unusually wide variation. In some specimens it is not developed at 
all while in others it is exceptionally strong and continues along the lingual side 
as far as the hypocone. The protoloph in some M2 is transverse connecting the 
paracone with the protocone via the anterior arm of the protocone, in others 
the protoloph is directed obliquely forwards and connects with the anteroloph. 
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All conceivable intermediates between these extreme configurations are 
represented in the material from Kocayarma. The endoloph is connected to the 
protocone in 62% of the M2, to the protoloph in 3% of the M2 and ends free 
in 35% of the M2. The mesoloph (=anterior arm of the hypocone) is long in 
3% of the specimens only. In the others it is short or absent. Some teeth show 
a second transverse crest (true mesoloph?) parallel to the anterior arm of the 
hypocone. The metaloph is usually transverse and connects the metacone to the 
anterior arm of the hypocone. In some specimens a second endoloph which 
connects the protocone and hypocone directly across the lingual sinus is 
developed. A somewhat similar structure may occur between the paracone and 
the metacone. The posteroloph is connected to the metacone in all available 
M2. There is a low, but complete, ectoloph. 

M3. The occlusal surface of the M3 is rounded. The labial branch of the 
anteroloph is always well-developed, but the lingual branch shows a similar ex
treme variation as in the M2. In some specimens it is absent while in others it 
forms a wall around the lingual and postero-lingual outline of the M3. In such 
specimens the entire crown is encircled by a cingulum which is composed of 
the anteroloph, the posteroloph and the ectoloph. The protocone has a centro
lingual position. The protoloph is usually transverse and complete, but in some 
specimens the lingual part is missing. The endoloph is short, but almost always 
complete, connecting the protocone to the very small postero-centrally situated 
hypocone. The metacone is completely incorporated in the posteroloph/ec
toloph and not discernible as a cusp in most specimens. The metaloph is usually 
a short semicircular ridge with both ends connected to the posteroloph. In 9% 
of the M3 the metaloph is interrupted. The central basin of the M3 may contain 
remnants of the mesoloph as well as irregular extra crests and cuspules. In some 
specimens there is an accessory longitudinal ridge between the protoloph and 
the metaloph. 

ml. Most ml are blunt anteriorly and have the anteroconid entirely incor
porated in the anterolophid. In some specimens, however, the anteroconid is 
developed as a cusp. In such specimens the anterior outline is pointed. The 
anterolophulid, which usually connects the protoconid to the anterolophid, is 
formed by the anterior arm of the protoconid. A true metalophid is present in 
5% of the specimens only. The common situation is that the metaconid and the 
protoconid are connected via the posterior arm of the protoconid. This 
protoconid-metaconid connection is as high as the cusps it connects. The well
developed ectolophid has a median position. It is almost straight curving labial
ly only just before reaching the hypoconid. The mesoconid varies from distinct 
to absent. The mesolophid(s) is (are) also quite variable. Some specimens show 
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a distinct single or double mesolophid. The hypolophulid descends steeply 
from the entoconid into the central basin and may be incomplete. The 
posterior arm of the hypoconid is always absent although the majority has no 
mesolophid at all. The posterolophid, which may show a weak hypoconulid, 
always reaches the entoconid. The deep and wide sinusid may be partly closed 
labially by a cingulum. The straight endolophid is almost always complete. 

m2. The anterolophid of the m2 is very strong. Its lingual branch is straight 
and long, reaching the base of the metaconid. The lingual and labial branches 
of the anterolophid are usually separated by a well-defined anterolophulid 
which connects the protoconid - or the labial end of the metalophulid - with 
the anterolophid. In some specimens this anterolophulid is lacking. In these 
specimens there is no anteroconid, so the lingual and labial branches of the 
anterolophid cannot be distinguished. The metalophulid, which usually con
sists of the genuine metalophulid and the anterior arm of the protoconid, is 
well-developed in most m2. In some m2 the metaconid-protoconid connection 
is interrupted, while in others it is effected via the posterior arm of the pro
toconid. The posterior arm of the protoconid is usually strong and ends free 
in the central basin. In some m2 its lingual end connects with the metaconid. 
The ectolophid is usually complete and bears a short mesolophid. The 
hypolophulid, which connects the entoconid to the ectolophid, is much higher 
lingually than labially. In some m2 its labial portion is missing. The mor
phology of such specimens suggests that the labial part of the hypolophulid is 
the homologue of the anterior arm of the hypoconid. A weak ectomesolophid 
may be present. The posterolophid is always long and connected to the en
toconid. The endolophid of the m2 is usually lower than in the ml. Though 
this ridge is almost always complete, it may be interrupted in specimens that 
show a weak mesostylid. The wide sinusid is usually closed labially by a low 
cingulum. 

m3. The anterolophid of the m3 is long and straight. It connects lingually to 
the metaconid. The anterolophulid ( = anterior arm of the protoconid) is quite 
variable in direction and in height. The separation of the anterolophid into a 
lingual and a labial branch is therefore showing considerable individual varia
tion. A genuine metalophulid, which is separated from the posterior arm of the 
protoconid occurs in 4% of the m3 only. In the others the 'metalophulid' is 
usually formed partly by the lingual portion of the metalophulid and by the 
posterior arm of the protoconid. In some specimens these two ridges are only 
poorly connected or not connected at all. The ectolophid is usually low and 
complete but it may show interruptions. A weak mesolophid may be present, 
but usually it is replaced by the incomplete hypolophulid, which is poorly 
developed in 93% of the m3. The posterior arm of the hypoconid is never pre
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sent. The posterolophid, in which the entoconid is incorporated, continues 
along the lingual border of the m3 to form an endolophid. The wide sinusid 
is usually closed by a low cingulum along the labial border. 

Locality: Kavakdere 

Material and measurements: See table IV. 

Length Width 
Confidence Confidence 

Range interval N range interval 

M1 14.0-17.7 15.58 < 16.4 < 17.21 10/11 10.4-12.8 11.19 < 11.7 < 12.30 
M2 12.3-13.8 12.72< 12.9< 13.19 18/15 11.9-13.7 12.80 < 13.0 < 13.35 
M3 10.1-11.9 10.53 < 11.0 < 11.60 7 10.5-12.0 11.03 < 11.5 < 12.04 
m1 11.8-14.4 12.70< 13.4< 14.11 8 9.2-10.8 9.27 < 9.8 < 10.24 
m2 13.0-14.2 13.20 < 13.4 < 13.69 12/11 10.9-12.2 11.17 < 11.4< 11.78 
m3 11.4-12.9 11.74< 11.9< 12.21 13/14 10.2-11.4 10.61 < 10.8 < 11.00 

Table IV. Ranges and confidence interval estimates of the means of the measurements of the cheek teeth of 
Kerosinia from Kavakdere 

Length Width 
Confidence Confidence 

Range interval N Range interval 

M1 13.6-17.0 15.41 < 15.5 < 15.74 79/76 10.4-12.4 11.36< 11.4< 11.59 
M2 11.1-13.7 12.55 < 12.6 < 12.72 122/11210.9-14.0 12.61 < 12.7 < 12.82 
M3 9.5-11.9 10.48 < 10.5 < 10.59 86/88 9.9-12.1 11.02 < 11.1 < 11.21 
ml 11.1-14.5 12.88< 12.9< 13.09 135/131 8.4-10.5 9.31 < 9.4 < 9.46 
m2 11.5-13.7 12.79< 12.8 < 12.98 98/94 10.3-12.3 11.15< 11.2< 11.34 
m3 9.7-12.5 11.43 < 11.5 < 11.66 94/93 8.7-11.5 10.47 < 10.6 < 10.66 

Table V. Ranges and confidence interval estimates of the means of the measurements of the cheek teeth of 
Kerosinia from Kocayarma. 

Remarks 
Comparison of the assemblages of Kerosinia variabilis from Kavakdere and 

Kocayarma suggests a slight decrease in size of the cheek teeth through time. 
Although this size difference appears to be significant in a number of instances 
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(Table VI) both associations are assigned to the same species because there ap
pears to be no difference in dental morphology. 

M1 M2 M3 
KV-KC length 3.173 (87) 2.586 (138) 2.442 (91) 

width 1.549 (85) 2.470 (125) 2.325 (93) 

m1 m2 m3 
KV-KC length 1.775 (141) 4.069 (108) 2.742 (105) 

width 2.208 (137) 1.569 (103) 1.82 (105) 

Table VI. t - values for comparison of the mean length and mean width of the cheek teeth of Kerosinia 
variabilis from Kocayarma and Kavakdere. Numbers of degrees of freedom in parentheses, significant values 
of t in italics 

Locality : Karacali 

Material and measurements 

Length Width 
Range Mean N Mean Range 

M1 15.5-16.7 16.2 3 12.2 11.4-12.8 
M2 12.8-14.0 13.1 7/6 13.2 12.9-13.6 
M3 10.0 1 10.4 
m1 12.8-14.6 13.7 4 9.8 9.5-10.2 
m2 12.7-14.5 13.5 6 11.2 10.5-12.4 
m3 11.2-12.6 11.9 6 10.5 9.8-11.1 

Locality : Pasakoy 

Material and measurements 

Length 
Range Mean 

M1 16.5-17.1 16.8 
M2 12.6-14.0 13.2 
M3 10.3-10.8 10.6 
ml 14.0 
m2 12.4-13.8 13.2 
m3 12.1 

Width 
N 

2 
5 
6 
1 
5 
1 

Mean Range 

12.0 
13.0 
10.9 
10.1 
11.8 
10.6 

11.7-12.4 
12.0-13.8 
10.6-11.1 

10.9-12.4 
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Locality : Haskoy 

Material and measurements: 1/3 M2 (13.0 x 13.0-13.8),4 M3 (9.9-11.5 x 9.8
12.0), 1 ml (14.5 x 10.7), 3 m2 (12.5-12.8 x 10.9-11.5 and 4 m3 (10.5
12.3 x 10.2-11.0) 

Remarks 
The small Kerosinia assemblages from Karacali, Pasakoy and Haskoy are all 

within the range of variation of the type material of K. variabilis and do not 
indicate an evolutionary trend in the genus. This stability of the species in its 
known range is at first sight somewhat surprising because its supposed descen
dant Adelomyarion vireti is quite different (see differential diagnosis of 
Kerosinia). It should be realized that there are many million years between the 
last occurrence of K. variabilis in Kocayarma and the first known Adelomyarion 
from the locality Bois de Trey 7 (Engesser et al., 1981). The small Ml from this 
locality with its relatively high lophs, flat occlusal surface and strong lingual 
connection between the anteroloph and the protocone shows much more 
similarity to A. vireti than to K. variabilis, but differs from A. vireti in having 
the protoloph connected to the posterior part of the protocone. This situation 
has to my knowledge never been seen in the type material of Adelomyarion, 
but it is common in Kerosinia variabilis (Plate V, fig. 1). 

EUCRICETODONTIDAE Mein and Freudenthal, 1971 

Type genus: Eucricetodon Thaler, 1966 

Dental characteristics: Small to medium-sized muroids. Ml with anterior arm 
of protocone and hypocone. M2 usually with anterior arm of hypocone only. 
Posterior arm of hypoconid often present in m 1 and m2. 

Eucricetodontinae Mein and Freudenthal 1971 

Type genus : Eucricetodon Thaler, 1966 

Type species: Cricetodon collatus Schaub, 1925 

Original reference: Thaler, 1966, p. 140 

Dental characteristics: Lophs subordinate to the cusps. Anterocone of Ml and 
anteroconid of ml retracted. Wear facets on the tips of the first two lophs of 
the M1. 
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Other species included: E. murinus (Schlosser, 1884) 
E. aymardi (Gervais, 1848 - 1852) 
E. anicienis (Gervais, 1848 - 1852) 
E. gergovianus (Gervais, 1848 - 1852) 
E. gerandianus (Gervais, 1848) 
E. asiaticus (Matthew and Granger, 1925) 
E. huberi (Schaub, 1923) 
E. dubius (Schaub, 1925) 
E. praecursor (Schaub, 1925) 
E. hochheimense (Schaub, 1925) 
E. haslachense (Schaub, 1925) 
E. infralactorense (Viret, 1930) 
E. cournonense (Lavocat, 1951) 
E. atavus (Misonne, 1957) 
E. caducus Shevyreva, 1967
 
E. deploratus Shevyreva, 1967
 
E. aquitanicus Baudelot and De Bonis, 1968
 
E. longidens Hugueney, 1969
 
E. huerzeleri Vianey-Liaud, 1972
 
E. quercyi Vianey-Liaud, 1972
 
E. cetinensis Daams, 1976
 
E. youngi Qiu Zhu-ding, 1980
 
E. hesperius Engesser, 1985
 

Stratigraphical range: Early Oligocene - Early Miocene
 

Geographical range: Spain, France, Germany (F.R.G.), England, Switzerland,
 
Czechoslovakia, Hungary, Greece, Turkey, China (P.R.C)
 

Eucricetodon aff. dubius (Schaub)
 
(PI. VIII, figs. 1-6)
 

Original reference: Cricetodon dubium Schaub, 1925, p. 49-50
 

Material and measurements Kocayarma
 

Localities with Eucricetodon aff. dubius in Thrace : Kocayarma, Haskoy
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Length Width 
range mean N mean range 

M1 20.5 1 15.5 
M2 16.0-17.5 16.5 4 15.4 14.7-16.0 
M3 14.1-14.5 14.3 2 14.8 14.8-14.9 
m1 17.5-18.0 17.7 2 13.6 13.3-14.0 
m2 18.6 1 15.0 
m3 17.1 1 13.5 

Haskoy 1 M1 (20.6 x 14.7) 

Description 
M1. The anteroloph of the M1 is situated somewhat labially. The anterior 

arm of the protocone is short and ends free. The short protoloph connects 
lingually to the endoloph posteriorly of the protocone. The short endoloph is 
high and the sinus is narrow. The short metaloph connects the metacone direct
ly to the hypocone. The anterior arm of the hypocone is about as long as the 
anterior arm of the protocone. The short posteroloph reaches the base of the 
metacone. A low ectoloph is developed between anteroloph and paracone, and 
between paracone and metacone. The whole pattern of the M1 is dominated 
by the voluminous cusps. 

M2. The long labial branch of the anteroloph is confluent with the anterior 
arm of the protocone, but separated from the paracone by a transverse valley. 
Lingually it is confluent with the anterior arm of the protocone. The lingual 
branch of the anteroloph is, as such, absent, but there is a weak cingulum. In 
unworn teeth the parallel protoloph and metaloph connect to the anterior parts 
of the protocone and the hypocone. In worn teeth these connections shift 
somewhat posteriorly. The endoloph is high and the narrow sinus is directed 
obliquely forwards. The anterior arm of the hypocone (mesoloph?) is quite 
strong. The paracone is connected to the metacone by an ectoloph which in 
two out of four specimens is low where it connects to the metacone. The short 
posteroloph reaches the base of the metacone. 

M3. The shape of the occlusal surface of the M3 is rounded. The labial branch 
of the anteroloph is again confluent with the anterior arm of the protocone and 
quite strong. The lingual branch of the anteroloph is absent. The protocone 
and the hypocone are situated so close to one another that the internal part of 
the sinus is dammed. The transverse protoloph is rather long and connects to 
the anterior part of the protocone. The strong endoloph is curved. The anterior 
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arm of the hypocone is short, but distinct. The metaloph connects the 
metacone to the hypocone. The posteroloph is about as high as the other lophs. 
Its labial end is separated from the metacone by a transverse valley. The ec
toloph is higher than in the Ml and the M2. It becomes lower towards the 
metacone, but does not connect with that cusp. 

m1. The anterolophid of the ml is situated quite near to the protoconid and 
metaconid. In two out of the three specimens the anterolophid bears a distinct 
anteroconid. The short lingual branch of the anterolophid is connected to the 
metaconid. The labial branch is connected to the protoconid in two out of the 
three m1. The anterior arm of the protoconid is very short or absent. The 
protoconid-metaconid connection is formed by the posterior arm of the pro
toconid. The longitudinal ridge has a central position and bears a mesoconid. 
A short mesolophid and ecto-mesolophid are present. The hypolophulid con
nects to the anterior part of the hypoconid. The posterior arm of the 
hypoconid varies in length, but is present in all three m1. The posterolophid 
descends from the hypoconid, curves along the postero-lingual margin of the 
occlusal surface and rises again to the tip of the entoconid. The endolophid is 
not complete. It descends gradually from the metaconid and ends before 
reaching the entoconid. 

m2. The lingual branch of the anterolophid is narrow and straight. Lingually 
it merges with the metaconid. The labial branch of the anterolophid is quite 
strong and tends to continue, as a cingulum, as far as the hypoconid. A short 
anterolophulid connects the protoconid with the anterolophid. The short for
wards directed metalophulid connects labially at the point where the anterior 
arm of the protoconid and the anterolophid meet. The posterior arm of the 
protoconid is very strong. The hypolophulid is directed posteriorly and con
nects labially to the hypoconid. The longitudinal ridge has a somewhat more 
lingual position than in the m1. The mesolophid is short, but distinct. The 
posterior arm of the hypoconid is strong. The posterolophid continues lingual
ly as far as the tip of the entoconid. The endolophulid descends from the 
metaconid in the direction of the entoconid but does not reach that cusp. 

m3. The lingual branch of the anterolophid is long and connected to the 
metaconid. The labial branch of the anterolophid is also strong and peters out 
against the labial side of the protoconid. The anterior arm of the protoconid 
and the metalophulid meet the anterolophid at the same point. The posterior 
arm of the protoconid is long. The posterior end of the somewhat oblique 
longitudinal ridge is connected to the hypolophulid but not to the hypoconid 
as is the case in the m2. The mesolophid (?anterior arm of the hypoconid) is 
weak. The indistinct entoconid is connected to the hypoconid by the 
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somewhat posteriorly directed hypolophulid. The high posterolophid connects 
the hypoconid to the entoconid and continues as an endolophid all the way to 
the metaconid. 

Discussion 
As far as can be concluded from the limited number of specimens the 

Eucricetodon material from Kocayarma and Haskoy seems to belong to the 
same species. The lower cheek teeth of this species are similar in size as well 
as in dental pattern (strong posterior arms of the protoconid in m2 and m3 and 
presence of the posterior arm of the hypoconid in the m1 and m2) to the 
holotype of E. dubius. Since the type material of E. dubius consists of the 
holotype (m1 - m3 sin.) only we also compared the specimens from Thrace to 

the assemblages from Cournon les Soumeroux and Pech du Fraysse which were 
both assigned to E. dubius (Brunet et aI, 1981). Though the Turkish and French 
material are generally similar it appears that the specimens from Turkey are 
wider, lack the mesostyle in the upper molars, seem to have bulkier cusps and 
a deeper lingual sinus in the M3. It is thus quite conceivable that our specimens 
do not represent Eucricetodon dubius but represent a new species. Hence the 
identification of the Turkish material as E. aff. dubius. 

HETEROCRICETODONTIDAE n. fam. 

Type genus: Heterocricetodon Schaub, 1925 

Dental characteristics: Cusps subordinate to lophs. Alliophs of about the same 
height and width. Anterior arm of protocone and hypocone in M1 and M2 and 
posterior arm of protoconid well-developed 

Remarks 
The family Heterocricetodontidae comprises only one genus and five species. 

All these five species are rather large-sized muroids that differ from all other 
European Paleogene muroids of similar size in having the main cusps of the 
cheek teeth incorporated in the lophs. 

Stratigraphical range: Middle - Late Oligocene 

Geographical range: Switzerland, Germany, France, Turkey 

Heterocricetodon Schaub 

Type species : Heterocricetodon stehlini Schaub 1925 
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Other species included:	 H schlosseri (Schaub, 1925)
 
H helbingi Stehlin & Schaub, 1951
 
H hausi Engesser, 1987
 
H gaimersheimensis Hrubesch, 1937
 

Heterocricetodon d. schlosseri (Schaub, 1925) 
(Plate VII, fig. 5) 

Original reference: ? Cricetodon schlosseri Schaub, 1925, p. 62- 63 

Locality : Kocayarma 

Material and measurements: 1 m2 (21.0 x 18.7) 

Description 
m2. The only specimen available is a worn and somewhat damaged m2. The 

lingual as well as the labial branch of the anterolophid are well-developed. The 
parallel metalophulid and hypolophulid end labially in front of the protoconid 
and the hypoconid. Both these lophids are directed obliquely forwards. The 
posterior arm of the protoconid is strong. The mesolophid is weak. 

Discussion 
The m2 from Kocayarma is very similar to the m2 in the holotype of H 

schlosseri. The only differences between the two teeth that we could detect are 
that the Turkish specimen is wider and has a stronger posterior arm of the pro
toconid. The difference in width is supposedly within the (unknown) range of 
variation of the species H schlosseri. 

GEOMYOIDEA 

Eomyidae Deperet & Douxami, 1902 

Eomys Schlosser, 1884 

Original reference: Schlosser, 1884, p. 84 

Selected reference: Fahlbusch, 1970, p. 104 

Type species: Eomys zitteli Schlosser, 1884 

Other species included:	 E. antiquus Lavocat, 1951 
E. major Freudenberg, 1941 
E. rhodanicus Hugueney and Mein, 1968 
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E. huerzeleri Engesser, 1982 
E. molassicus Engesser, 1987 
E.	 ebnatensis Engesser, 1987 
E.	 quercyi Comte et al., 1987 
E.	 minor Comte et al., 1987 
E. gigas Comte et al., 1987 
Eomys. sp. A. 
E. fahlbuschi n. sp. 

Remarks 
It is with some hesitation that we follow Engesser (1987) in distinguishing the 

genera Eomys Schlosser and Eomyodon Engesser, because the differences bet
ween these genera are not clear cut. There is not only the problem that single 
specimens cannot be identified. Also the intermediate dental morphology of 
our material from Thrace makes the value of the differences that were recogniz
ed by Engesser (see below) questionable. 

Eomyodon	 Eomys 

a) incipiently lophodont a) bundodont 
b) crowns low or incipiently hypso b) crowns low 

dont 
c) longitudinal crest of upper and c) longitudinal crest of upper and 

lower molars often interrupted lower molars rarely interrupted 
d) anterolophid of m1 - m3 not con d) anterlophid of m1 - m3 usually 

nected to metalophid, rarely to connected either to metalophid 
the protoconid or to the protoconid 

e)	 m3 usually with distinct hypo e) m3 usually without hypolophid 
lophid hypolophid 

Among the characteristics listed above the first two are very subjective and 
will therefore not be considered here. 

Eomys fahlbuschi and Eomys sp. A from Thrace share characteristic d with 
Eomyodon and characteristics c and e with Eomys, which makes their generic 
assignment rather arbitrary. We suggest that all species of primitive Eurasiatic 
Eomyidae that do not show all the dental characteristics of Eomyodon be assign
ed to Eomys. 
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Eomys sp. A.
 
(Plate X, figs. 13, 14, 16, 22, 23, 26)
 

Locality : Kocayarma 

Diagnosis 
Eomyid with small cheek teeth. Anterolophid of the lower molars usually 

isolated, rarely weakly connected to the metalophid. Mesolophs and 
mesolophids of medium length. Metalophid and hypolophid of the ml and m2 
approximately parallel. Fourth lingual synclinid rather long. 

Differential diagnosis 
Eomys sp. A is distinctly smaller than the species E. zitteli, E. major, E. 

huerzeleri, E. ebmatensis, E. quercyi, E. gigas and E. fahlbuschi, somewhat smaller 
than E. rhodanicus, of about the same size as E. antiquus and E. molassicus, and 
larger than E. minor. Our species is more lophodont than E. antiquus, a dif
ference that is clearly seen in the development of the amerolophid of the lower 
molars. Eomys sp. A differs from E. molassicus in having shorter mesolophs and 
mesolophids and in the absence of a connection between the anterolophid and 
metalophid in ml - m3. 

Remarks 
Eomys sp. A. is very similar to the Eomys material from Montalban that was 

published by Fahlbusch (1973) as E. d. antiquus. Bosma et al. have recently 
restudied this material and decided to give it a new name (Bosma et al., in 
prep.). Since the paper of Bosma et al. is expected to appear sooner than this 
thesis we suggest to apply the name to be given to the species from Montalban 
to our Eomys sp. A. 

Material and measurements 

Length Width 
range mean N mean range 

D4 7.1-8.0 7.5 2 8.0 7.8-8.2 
P4 9.4 1 9.6 
Ml-2 8.0-9.3 8.9 6 9.8 9.0-10.5 
M3 6.6-7.2 6.9 2 8.8 
p4 8.9 1 8.5 
ml-2 9.8-10.2 9.9 4 9.7 9.4-10.3 
m3 8.5-9.4 8.9 2 9.5 9.0-10.0 
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Description 
D4. The anteroloph is weak in one specimen and absent in the other. The 

protoloph and metaloph are connected to the anterior parts of the lingual 
cusps. The deep sinus is directed obliquely forwards. The endoloph is complete, 
but its anterior part is much weaker than its posterior part. The mesoloph is 
very short. The posteroloph is long but low, and lingually not connected to 
the metacone. 

P4. The occlusal surface of the single p4 is sub-quadrate. The anteroloph is 
absent. The parallel protoloph and metaloph are connected to the anterior parts 
of the protocone and metacone. The endoloph is complete though its anterior 
part is weak. The mesoloph is of medium length. The rather shallow sinus is 
transverse. The posteroloph is not connected to the metacone. 

Ml-2. The shape of the occlusal surface of the Ml-2 is sub-quadrate. The 
anteroloph is straight and makes an angle of about ninety degrees with the 
anterior arm of the protocone. The protoloph and the metaloph are parallel 
and reach the lingual cusps anteriorly. The metaloph of some specimens is con
stricted just before it reaches the anterior arm of the hypocone. The endoloph 
is always complete, though its anterior part may be quite weak. The medium 
mesoloph is transverse or directed somewhat forwards. The straight 
posteroloph does not reach the metacone. The antero- labial sinus varies in 
length and width, in some Ml-2 it penetrates as far lingually as does the fourth 
labial syncline. 

M3. The shape of the occlusal surface of the M3 varies considerably due to 
the variable degree of reduction of the posterior portion of these teeth. The 
anteroloph is long. Lingually the anteroloph forms an angle of about ninety 
degrees with the anterior arm of the protocone. The protoloph is also straight 
and long. The metaloph is shorter than the protoloph, but complete in both 
specimens. The mesoloph is medium-sized. The endoloph is complete, though 
the anterior part is weak in one out of the two M3. The sinus is directed obli
quely forwards. The labial end of the posteroloph is separated from the 
metacone by a narrow notch. 

p4. The shape of the occlusal surface of the p4 is trapezoid. The anterolophid 
is absent. The metalophid, connecting the metaconid and the protoconid, is 
very short. The hypolophid is directed posteriorly and connected to the 
posterolophid. The complete ectolophid bears a short mesolophid. The sinusid 
is wide. The posterolophid does not reach the entoconid. 

m 1-2. The shape of the occlusal surface of the m 1-2 is sub-rectangular. The 
rather long straight anterolophid is separated from the metalophid. The 
metalophid and the hypolophid are sub-parallel. The metalophid is connected 
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directly to the protoconid, or to the posterior part of the protoconid. The 
hypolophid is directly connected to the hypoconid in two specimens and to the 
junction between the hypoconid and posterolophid in the two others. The 
complete ectolophid bears a mesolophid of medium length. The wide sinusid 
is not very asymmetric. The posterolophid reaches to the base of the entoconid. 

m3. The shape of the occlusal surface of the m3 is rounded posteriorly. The 
long straight anterolophid is not connected to the metalophid, but ends against 
the protoconid and metaconid. The transverse metalophid connects labially 
directly to the protoconid. The hypolophid and the posterolophid are entirely 
fused and form the posterior limit of the occlusal surface. The ectolophid is 
complete, but its anterior part is low in one specimen. The mesolophid is rather 
long, but does not reach the lingual border. The entoconid is almost entirely 
incorporated in the posterolophid. The sinusid is wide. 

Eomys d. sp. A.
 
(Plate X, figs. 15, 17-21, 24, 25)
 

Locality : Kavakdere 

Material and measurements 

Length Width 
range mean N mean range 

M1-2 8.6-9.2 8.9 3 10.0 9.9-10.1 
M3 6.2-7.0 6.6 3 8.2 8.0-8.6 
m1-2 9.2-9.6 9.4 3 9.4 8.8-10.0 

Remarks 
The size of the teeth from Kavakdere identified as Eomys d. sp. A. seems to 

be in the range of variation expected for that species in Kocayarma. Since that 
material is meagre its morphological variation is poorly known. This makes it 
difficult to judge whether some of the specimens with somewhat different den
tal patterns from Kavakdere would also occur in Kocayarma if more material 
would have been available. Among the nine specimens from Kavakdere there 
are three that have a morphotype that is not known from Kocayarma. One is 
the M1-2 (plate X, fig. 17) which has a mesoloph that reaches to the labial 
border and ends in a small mesostyle. The second is the m1-2 (plate X, fig. 20) 
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which has the anterolophid connected to the metalophid by a ridge. The third, 
an Ml-2, has a deeper and longer sinus as well as a protoloph and metaloph that 
are higher relative to the cusps. The occurrence of these morphotypes in 
Kavakdere is particularly strange because it concerns the presence of derived 
(modern) features in the older of the two assemblages. Therefore it cannot be 
ruled out that the Kavakdere material represents a different species. Until more 
material will become available the material is tentatively identified as Eomys d. 
sp. A. 

Locality : Haskoy 

Material and measurements: one Ml-2 (8.6 x 10.4) 

Remarks 

The size and morphology of the Ml-2 from Haskoy are within the range of 
variation of the material of Eomys sp. A. The only reason for listing this 
specimen as Eomys d. sp. A. is that I consider it impossible to identify a single 
specimen with confidence. 

Locality : Karacali 

Material and measurements: one ml-2 (?9.1 x 9.3?) 

Remarks 
The only specimen from Karacali is rather worn and somewhat damaged. It 

seems, however, that the anterolophid is connected to the metalophid. This 
configuration occurs in our material from Kavakdere only. The metalophid 
and the hypolophid are not parallel as in the type material of Eomys sp. A. from 
Kocayarma. The reason for listing this specimen as Eomys d. sp. A. is that its 
size falls within the range of that species. 

Eomys fahlbuschi n. sp. 
(Plate X, figs. 1-8) 

Derivatio nominis: After Prof. Dr. V. Fahlbusch (Munich) in recognition of 
his work on the Eomyidae 

Diagnosis 
Eomys fahlbuschi is a medium-sized Eomys. Endoloph of Ml-2 and ectolophid 

of ml-2 always complete. Valleys between anteroloph and protoloph of Ml-2 
and between anterolophid and metalophid of m1-2 long. Metalophid and 
hypolophid of m1-2 parallel. 
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Differential diagnosis 
E. /ahlbuschi is larger than the species E. antiquus, E. minor, E. molassicus and 

Eomys sp. A from Thrace. It is of about the same size as the species E. 
rhodanicus, E. zitteli, E. quercyi, E. ebnatensis and smaller than the species E. 
gigas, E. huerzeleri and E. major. 

The dental morphology of our species differs from all known species of 
similar size (E. rhodanicus, E. zitteli, E. quercyi, E. ebnatensis) in having a long 
straight anterolophid in m 1- m3 that is not connected to the metalophid. 

Type locality: Kocayarma 

Type level : Middle Oligocene 

Holotype : ml-2 sin. (Plate X, fig. 8) 

Material and measurements 

Length Width 
range mean N mean range 

D4 9.8-10.2 10.0 3 10.1 9.8-10.6 
P4 10.5-11.5 11.1 3 11.9 11.5-12.3 
Ml-2 9.7-11.7 10.7 13 12.3 11.4-13.6 
M3 
d4 9.2-10.9 10.1 3 7.8 7.4-8.2 
p4 11.5 1 11.7 
ml-2 10.5-12.7 11.8 11110 11.6 11.1-12.2 
m3 11.0-12.0 11.4 3 11.2 11.0-11.8 

Description 
D4. The shape of the occlusal surface of the D4 is sub-trapezoid. A short 

isolated anteroloph is present in one unworn specimen only. This anteroloph 
is lower than the protoloph. The protoloph and the metaloph are connected 
to the anterior sides of the protocone and hypocone. The complete endoloph 
bears a short mesoloph. The somewhat oblique sinus is deep and reaches the 
centre of the occlusal surface. The long posteroloph gradually descends from 
the hypocone towards the metacone. 

P4. The outline of the occlusal surface of the P4 is rounded. The anteroloph 
is short in one specimen. The two others do not show an anteroloph, but it 
is impossible to say whether they never had one or whether the anteroloph was 
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obliterated by wear. The protoloph and the metaloph are connected to the 
anterior sides of the protocone and the hypocone. The complete endoloph 
bears a mesoloph of medium length. The sinus is transverse. The long straight 
posteroloph reaches to the base of the metacone. 

M 1-2. The shape of the occlusal surface is sub-quadrate. The anteroloph is 
long and straight. The rather narrow valley between the anteroloph and the 
protoloph is relatively long and straight, and penetrates somewhat less far 
lingually than the valley between the metaloph and the posteroloph. The 
length of the anterior valley shows some individual variation. The long 
transverse protoloph and metaloph connect to the anterior parts of the pro
tocone and metacone respectively. The endoloph is always complete. The 
mesoloph is of medium length in nine specimens and short in one specimen. 
The narrow sinus is directed slightly forwards. The long straight posteroloph 
reaches the base of the metacone. 

d4. The shape of the occlusal surface of the d4 is elongate and somewhat 
tapering anteriorly. The anterolophid is short and does not reach the 
metaconid. The metalophid is weak or absent. The short hypolophid is directed 
posteriorly and connected to the posterolophid. The complete, but low, ec
tolophid bears a weak mesolophid. The sinusid is wide and shallow. The lingual 
end of the posterolophid merges with the entoconid. 

p4. The shape of the occlusal surface of the p4 is sub-trapezoid. Unfortunately 
the only available specimen is worn, so the details of its dental pattern are not 
preserved. 

m1-2. The shape of the occlusal surface of the m1-2 is sub-rectangular. The 
anterolophid is straight and long. There is a shallow notch between the labial 
end of the anterolophid and the protoconid in nine specimens; in one specimen 
this notch is deep, separating anterolophid and protoconid completely. Lingual
ly the anterolophid is separated from the metaconid in all m1-2 except one. The 
parallel metalophid and hypolophid are directed posteriorly. The metalophid 
is connected to the anterior side of the protoconid. In one specimen the 
hypolophid is completely fused with the posterolophid. In the others the 
hypolophid connects labially to the posterolophid, but the place where it meets 
the posterolophid shows considerable individual variation. Consequently the 
length of the fourth lingual synclinid varies. The ectolophid is always complete. 
The mesolophid is of medium length in four m1-2 and long in four others. In 
the latter the mesolophid does not reach the lingual border of the occlusal sur
face. The rather deep sinusid is directed obliquely backwards. In eight out of 
ten specimens the lingual end of the posterolophid merges with the base of the 
entoconid. In two others that lack the hypolophid the posterolophid is high 
and incorporates the entoconid. 
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m3. The shape of the occlusal surface of the m3 is rounded posteriorly. Un
fortunately all three specimens are rather worn, so details of the dental pattern 
are not clear. The metalophid reaches the anterior side of the protoconid and 
the hypolophid is absent. The complete ectolophid bears a mesolophid of 
medium size. The deep sinusid is directed obliquely backwards. The 
posterolophid is strong. 

Eomys d. fahlbuschi 

Locality : Pa~akoy 

Material and measurements: one p4 (10.6 x 11.0) 

Remarks 
The p4 from Pa~akoy is somewhat smaller than the only available p4 of E. 

fahlbuschi, but may well fall within the range of variation of that species. Com
parison of the dental morphology of our specimen with the p4 in the type 
material is impossible because the latter is very much worn. The specimen from 
Papkoy shows an anterolophid which is developed as a small cusp. The weak 
hypolophid is directed posteriorly and reaches the posterolophid near the 
hypoconid. Consequently the fourth lingual synclinid is short. The ectolophid 
is complete and bears a mesolophid of medium length. 

Discussion 
The locality Kocayarma has yielded two species of eomyids which are both 

allocated to the genus Eomys because the cusps of the cheek teeth are much 
higher than the lophs. The smaller of the two species, Eomys sp. A., has relative
ly deep first labial synclines in the Ml-2 and deep fourth lingual synclinids in 
the m1-2. These characteristics suggest that it may be in the ancestry of 
Pseudotheridomys. The larger species E. fahlbuschi has rather deep first labial 
synclines in the M1-2, but the fourth synclinid of the m1-2 is short or absent 
due to fusion of the hypolophid and posterolophid. Strangely enough 
posteriorly directed hypolophids seem to be a primitive feature in eomyids 
because the feature is found in the Early Oligocene species Eomys antiquus from 
Europe and Adjidaumo minumus from N. America. 

Isolated cheek teeth representing Eomys sp. A. or a species that is similar in 
size and morphology have been found in the locality Kavakdere as well as in 
the localities Karacali and Haskoy. A larger species, probably E. fahlbuschi, is 
also known from Pa~akoy. It is probable, however, that the erratic occurrence 
of the Eomys species in the Middle Oligocene localities of Thrace is due to sam
ple size and has no stratigraphical or paleoecological meaning. 

Among the European eomyids Eomys sp. A. and Efahlbuschi bear .;he closest 
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resemblance to E. pusillus and E. zitteli from the German locality Gaimersheim. 
The Turkish species differ from those from Gaimersheim in details of their 
dental patterns only. The most striking of these differences are that the first 
synclines of the M1-2 and the fourth synclinids of the ml-2 are longer and 
wider in the material from Turkey than in the species from Southern Germany. 
In this respect the older Turkish material seems to be less primitive than the 
younger material from Southern Germany. 

GLIROIDEA 

GLIRIDAE Thomas, 1897 

Introduction 
Gliridae are readily distinguishable from other rodents because they share a 

set of dental features that is unique within the order. Their dental pattern, con
sisting of ridges in which the cusps are incorporated, is characteristic because 
the original tribosphenic arrangement of the cusps is easily traceable in the up
per cheek teeth, while the strongly modified pattern of the lower cheek teeth 
shows a mesoconid-entoconid ridge. It is the last unique characteristic which 
shows the uniformity and monophyletic origin of the family. Recently Vianey
Liaud (1985) has shown that the 'Myomorphy' of the Gliridae was derived in
dependently from the other myomorphs from a protrogomorph ancestry. It is 
probable that the same will prove to be true for their uniserial incisor enamel. 

The discovery of a large number of fossil genera and species during the last 
twenty years made it necessary to subdivide the, basically homogeneous, 
Gliridae into subfamilies. Simpson (1945) still recognized only two subfamilies: 
the Graphiurinae Palmer, 1899 with a range restricted to Africa and the 
Glirinae Thomas, 1897 with a Eurasiatic and North African range. De Bruijn, 
(1967) defined three additional new subfamilies: the Gliravinae, the Dryo
myinae and the Glirulinae. Daams (1981) revised de Bruijn's grouping of genera 
into subfamilies and, though maintaining a total number of five, abolished the 
Glirulinae and defined the Myomiminae. Both de Bruijn's and Daams' subdivi
sions have been widely used, but the allocation of genera to the various sub
families diverges widely. Clearly authors do not agree on what are inherited 
features and what are similarities developed in parallel due to adaptation to 
similar food. In this context the studies of Mayr (1979) and van der Meulen & 
de Bruijn (1982) are revealing because they analyse the relations between dental 
morphology, food and climate in extant as well as in extinct representatives. 
From these studies it appears that dental morphology may well reflect habitat 
in the first place and that phylogenetic relationships between genera are dif
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ficult to trace. As a consequence the existing subfamilial subdivisions are un
satisfactory. I therefore refrain to allocate the Oligocene species from Turkish 
Thrace, which all fit the symmetrical morphotype as defined by van der 
Meulen & de Bruijn (1982), to subfamily groupings. 

Bransatoglis Hugueney, 1967. 

Original reference: Hugueney, 1967, p. 92. 

Type species: Bransatoglis concavidens Hugueney, 1967 

For emended diagnosis of the genus see Bosma and de Bruijn (1982, p. 373). 

Other species included: B. astaracensis (Baudelot, 1970) 
B. bahloi Bosma & de Bruijn, 1982 
B. cadeoti (Bulot, 1978) 
B. planus (Bahlo, 1975) 
B. spectabilis (Dehm, 1950) 
B. fugax (Hugueney, 1967) 
B. sjeni n. sp. 

Bransatoglis sjeni n. sp. 
(Plate IX, figs. 1-18) 

Derivatio nominis: In honour of Dr. $evket $en, paleontologist and magneto
stratigrapher at the Universite Paris VI. 

Diagnosis 
B. sjeni is a medium sized Bransatoglis with cheek teeth that have strongly 

concave occlusal surfaces. The cross section of the valleys is U-shaped, that of 
the ridges is V-shaped. The P4 has a short transverse protoloph and usually two 
centrolophs. M1-2 has an incomplete endoloph. The M3 shows an irregular pat
tern of crests within the trigone. 

Differential diagnosis 
The cheek teeth of B. sjeni are larger than those of B. bahloi and B. planus, 

and smaller than those of B. concavidens, B. cadeoti, B. astaracensis and B. spec
tabilis. B. sjeni differs from B. fugax, the only known species of approximately 
similar size, in having a P4 with a shorter anteroloph and two centrolophs, an 
M1-2 with interrupted endoloph and an M3 with a very complex pattern of 
ridges within the trigone. The morphology of the teeth of B.sjeni is more 
similar to those of B. planus than to the morphology of any other species. 
However, there are differences: the protoloph of the P4 is shorter, the P4 has 
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usually two centrolophs instead of only one and the posteroloph of the Ml-2 
is usually not connected to either the protocone or the metacone. 

Type locality: Kocayarma 

Type level: Middle Oligocene 

Holotype : M2 dext. (Plate IX, fig. 8) 

Other localities with B. sjeni : Kavakdere, Pa~akoy, Haskoy and Karacali 

Material and measurements 

Length Width 
range mean N mean range 

D4 8.3- 9.5 8.8 6 9.6 9.0-10.6 
P4 10.1-11.6 10.7 10/9 12.9 12.5-14.1 
Ml 12.3-14.3 13.3 17/18 14.4 13.0-15.9 
M2 12.9-13.6 13.3 5/7 15.4 14.8-16.0 
M3 10.3-12.8 11.4 10 13.3 12.8-13.9 
d4 10.1-11.3 10.5 8 8.9 8.4-9.4 
p4 10.9-13.3 12.0 10/9 10.7 10.4-11.3 
ml 12.3-14.4 13.3 11/12 13.1 12.1-14.4 
m2 13.6-15.0 14.3 15 14.9 13.2-16.0 
m3 13.0-14.6 13.3 9/10 13.2 12.6-14.0 

Description 
D4. The outline of the occlusal surface of the D4 is sub-triangular. Its simple 

dental pattern consists of the four main ridges and an anterior centroloph. The 
anteroloph and the posteroloph are both lower than the protoloph and the 
metaloph. A continuous ectoloph is formed at an early stage of wear. 

P4. The outline of the occlusal surface of the P4 is oval to sub-triangular. The 
number of ridges shows considerable individual variation. The most common 
morphotype (seven specimens) has six ridges, that is to say, the four main ridges 
and two lingually fused centrolophs. Two others have only five ridges lacking 
the posterior centroloph while yet two others have seven ridges one of which 
is an extra one between the protoloph and the anterior centroloph. The 
anteroloph is connected to the protocone as in the Miocene representatives of 
the genus, but labially this ridge is usually connected to the paracone. The 
lingual and labial ends of the posteroloph may be connected to the protocone 
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and the metacone, respectively, or may end free. The protoloph is short 
because it is transverse and connects lingually to the anteroloph instead of to 
the protocone. The protoloph is interrupted in three specimens. 

M1-2. The M1 and the M2 are rather different as far as the outline of the oc
clusal surface is concerned. The M1 is narrower anteriorly than posteriorly. 
The M2 is more rectangular, and protoloph and metaloph of the M1 seem to 
meet lingually at a sharper angle than they do in the M2. The number of ridges 
is quite variable in the M1 as well as in the M2 and there does not seem to be 
a consistent difference between the two elements in this respect. The twenty-six 
specimens available all have the four main ridges and the two centrolophs 
developed. A seventh ridge of variable position is also always present. Most 
common is the configuration where this seventh ridge is situated between the 
protoloph and the anterior centroloph, but specimens with an extra ridge bet
ween the anteroloph and the protoloph, or between the posterior centroloph 
and the metaloph occur as well. Similarly the configuration of eight-ridged and 
nine-ridged specimens may vary. The most complicated morphotype has ten 
ridges (one M1 and one M2). In these each valley between the six ridges of the 
basic pattern contains one extra ridge. The anteroloph and the posteroloph are 
usually separated from the protocone and the labial cusps by notches. As a con
sequence none of the M1-2 shows a complete endoloph. 

M3. The outline of the occlusal surface of the M3 is sub-triangular but the 
posterior limit is rounded. The configuration of the ridges is irregular which 
makes it impossible to decide on their exact number and position. It is clear, 
however, that both centrolophs are developed. The metaloph is usually short 
and oblique ending against the posteroloph rather than in the metacone. 

d4. The outline of the occlusal surface is a rounded trapezoid. The dental pat
tern of the anterior part consists of the anterolophid, the anterior extra ridge 
and the metalophid. In the posterior part the ridges are less well-defined due 
to the weak mesolophid. This neo-formation originates apparently later in the 
d4 than in the permanent cheek teeth (Bosma & de Bruijn, 1982). 

p4. The outline of the occlusal surface is a rounded trapezoid. The number 
of ridges shows again considerable individual variation, but the modal pattern 
(seven out of nine p4) has seven ridges. These are the four main ridges plus the 
anterior extra ridge, the centrolophid and the posterior extra ridge. In one 
specimen the extra ridges are vague and almost absent and in another three 
there is an eighth ridge between the mesolophid and the centrolophid. The 
mesolophid is interrupted in some specimens. The labial end of the 
anterolophid is strong and usually separated from the protoconid. 

m1-2. The occlusal surface of the m1 is rectangular, that of the m2 is square. 
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The dental pattern of the m1 and m2 is very similar and quite constant. 
Twenty-five out of the twenty-six specimens have seven well-defined parallel 
ridges: the four main ridges plus the anterior extra ridge, a long centrolophid 
and the posterior extra ridge. One specimen has eight ridges, the modal pattern 
plus an extra ridge between the mesolophid and the centrolophid. The 
anterolophids are very strong and end free on the labial borders of the teeth. 
The metaconid crest is high and the entoconid is a well-defined rounded cusp. 
The mesolophid/ entoconid connection is weak in seven specimens. The cen
trolophid is long, but never reaches the labial border. The m1 and the m2 have 
two roots each. 

m3. The outline of the occlusal surface of the m3 is elongated with a rounded 
posterior border. Its dental pattern consisting of seven ridges is similar to that 
of the m1 and m2. 

Locality : Kavakdere 

Material and measurements 

Length Width 
range mean N mean range 

P4 11.5-11.6 11.5 3 13.5 13.3-13.8 
M1 - - - - 13.3 1/0 - - - 

M2 - - - - 13.6 1 16.5 - - - 

p4 11.7-12.2 11.9 2 11.0 10.7-11.4 
m3 - - - - 13.5 1/2 13.7 13.5-13.8 

Remarks 
Notwithstanding the older age of the material from Kavakdere the specimens 

listed above are within the morphological variation and the size range of B. sjeni 
from its type locality. One of the three P4, however, should be mentioned 
because it shows a pattern that is not represented in the type material. This 
tooth lacks the posterior centroloph, but has an exceptionally strong extra 
ridge between the protoloph and anterior centroloph. It may well be that this 
ridge is the homologue of the anterior centroloph and that the anterior cen
troloph is the homologue of the posterior centroloph of other specimens. 
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Locality : Papkoy 

Material and measurements: 1 p4 (12.5 x 11.4) 

Remarks 
The dental morphology of this p4 is the same as that of the modal p4 from 

the type locality. 

Locality: Haskoy 

Material and measurements: 1 m2 (15.7 x 16.7) 

Remarks 
The m2 from Haskoy shows the same 7-ridged pattern as the m2 from the 

type locality, but is somewhat larger. 

Locality: Karacali 

Material and measurements: 1 m2 (14.5 x 15.0) 

Remarks 
The m2 of B.sjeni is in every respect similar to the specimens from the type 

locality of the species. 

Discussion 
,When counting ridges of glirid teeth it should be kept in mind that the 

numbers obtained are to be interpreted with caution because the data look 
more accurate than they are. The quality of the microscope, the microscope
light used and the colour of the teeth, all influence the observer's decision. Even 
if the same objects are observed under similar conditions by the same person 
the results remain somewhat subjective. 

Bransatoglis sjeni is of special interest because it still shows a number of very 
primitive dental characteristics, yet it is a perfectly good representative of the 
genus. 

Features of B. sjeni that are reminiscent of its gliravid ancestry are: 
1.	 the poorly developed and often incomplete mesolophid in the d4 and the p4; 
2.	 the strong anterolophid of p4 - m3 that is labially isolated from the pro

toconid; 
3.	 the often weak connection between the mesolophid and the entoconid in m 1 

- m3; 
4.	 the high metaconid crest in the m 1 - m3, 
5.	 the rounded well-developed entoconid in the ml - m3 and 
6.	 the separation of the lingual ends of the anteroloph and the posteroloph 

from the protocone in the Ml - M2. 
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Glis Brisson, 1762 

Original reference: Brisson, 1762, p. 13. 

Type species: Glis glis (Linnaeus, 1766); 

Other species included:	 Glis sackdillingensis (Heller, 1930) 
Glis minor Kowalski, 1956. 
Glis major de Bruijn & Riimke, 1974 
Glis truyolsi Daams, 1976 
Glis apertus Mayr, 1979 
Glis galitopouli van der Meulen & de Bruijn, 1982 
Glis vallesiensis Agusti, 1981 

Glis guerbuezi n. sp. 
(Plate VIII, figs. 7-16) 

Derivatio nominis: In honour of Mr. Mustafa Giirbiiz, paleontologist at the 
MTA. 

Diagnosis: 
Glis guerbuezi is a small Glis with slightly concave occlusal surfaces in the up

per cheek teeth and slightly concave to flat occlusal surfaces in the lower cheek 
teeth. 

The cross sections of the ridges and the valleys between the ridges are V
shaped. The P4 is relatively large and rounded. The ridges of the lower cheek 
teeth are almost transverse. The anterior extra ridge and the posterior extra 
ridge of the lower molars are as wide and as high as the main ridges. The cen
trolophid may be isolated from, or connected to the metaconid. The protoloph, 
the metaloph and the posteroloph of the upper molars are connected lingually. 

Differential diagnosis 
Glis guerbuezi is smaller than any other Glis species. The dental pattern of the 

Ml-2 of Glis guerbuezi differs from that in all other species except G. truyolsi 
and G. galitopouli in having the protoloph and the metaloph lingually con
nected. In dental morphology our species differs from G. truyolsi in having the 
extra ridges of the lower molars not connected lingually. In the M2 the dif
ference between these species is more pronounced because the only specimen 
of G. truyolsi is relatively wider and has the lingual end of the posteroloph not 
connected to the protocone. Glis guerbuezi differs from G. galitopouli in lacking 
the extra ridges adjacent to the centrolophid in the m1 and in having shorter 
- and usually fewer - extra ridges in the upper molars. 
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Type locality: Kocayarma 

Type level: Middle Oligocene 

Holotype : ml sin. ( Plate VIII, fig. 14) 

Material and measurements 

Length Width 
range mean N mean range 

D4 6.7 1 7.3 
P4 6.3-6.7 6.5 2 7.6 7.3-8.0 
Ml 8.8-9.2 8.9 3 10.2 9.9-10.6 
M2 8.4-9.5 9.0 3 10.2 9.8-10.8 
M3 
d4 6.6-7.1 6.8 4 5.7 5.6-5.9 
p4 6.8 1 5.8 
ml 8.5-9.3 8.9 7 8.7 8.4-9.3 
m2 9.3-9.6 9.4 3 9.6 9.5-9.8 
m3 

Description 
D4. The outline of the occlusal surface of the D4 is sub-triangular. The only 

available specimen has the four main ridges and an isolated ridge (presumably 
the homologue of the anterior centroloph) inside the trigone. The isolated 
anteroloph consists of two parts: a narrow lingual part and a wider labial part. 
The posteroloph is connected to the protocone and the metacone. The 
metacone and the paracone are connected, so the central basin is surrounded 
by ridges on all sides. Labially of the ectoloph there is a peculiar depression. 

P4. The outline of the occlusal surface of the P4 is oval. The pattern consists 
in both specimens of the four main ridges, a well-developed anterior centroloph 
and a tiny ridge between this centroloph and the metaloph. In one specimen 
the anteroloph and the protoloph are about as long as the metaloph and the 
posteroloph, in the other the first and second main ridges are much shorter 
than the third and fourth main ridges. The anterior centroloph is separated 
from the paracone by a narrow notch, in the other the centroloph is firmly 
connected to the paracone. The four main ridges join at the protocone. 

Ml-2. The occlusal surface of the Ml as well as of the M2 is sub-rectangular, 
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but there is a difference. The anterior part of the Ml tends to be narrower than 
the posterior part, a situation which is reversed in the M2. The dental pattern 
of the M1-2 consists of at least the four main ridges, the anterior and the 
posterior centroloph and the anterior extra ridge. Two out of the six specimens 
show this pattern. In three others one additional extra ridge outside the trigone 
- between the anteroloph and the protoloph, or between the metaloph and the 
posteroloph - is present. In one M2 both these ridges are developed. The 
anteroloph is always separated from the protocone by a notch. The lingual end 
of the posteroloph, however, is usually connected to the protocone. The 
anterior centroloph is always firmly connected to the paracone. The connec
tion between the posterior centroloph and the metacone is weak or interrupted 
in five out of the six M1-2. The protoloph and the metaloph meet at the 
posteriorly situated protocone. 

d4. The outline of the occlusal surface of the d4 is sub-oval. The ridges of the 
dental pattern are low, a situation often seen in the deciduous lower teeth of 
glirids. The dental pattern consists of a short anterolophid and metalophid, an 
incomplete mesolophid and the posterolophid. The short, isolated ridge within 
the basin can be interpreted in two ways: it may either be the homologue of 
the centrolophid or part of the incomplete mesolophid. The d4 shows a com
plete endolophid, but the protoconid, the mesoconid and the hypoconid are 
separated by notches. 

p4. The outline of the occlusal surface of the p4 is sub-oval. The dental pat
tern consists of the four main ridges, a tiny centrolophid and a well-developed 
posterior extra ridge. A complete endolophid connects the anterolophid with 
the posterolophid. The labial end of the curving anterolophid is only weakly 
connected to the protoconid. Protoconid, mesoconid and hypoconid are 
separated by notches. 

m1-2. The outline of the occlusal surface of the m1 is sub-trapezoid, that of 
the m2 is sub-square. The dental pattern of the m1-2 consists at least of the four 
main ridges, a long centrolophid, the anterior extra ridge and the posterior ex
tra ridge. One specimen - an m2 - shows two additional ridges, one on either 
side of the centrolophid. The labial end of the anterolophid is always separated 
from the protoconid by a valley. The centrolophid is connected to the 
metaconid in most specimens, but it may end free lingually. The mesolophid 
is usually complete, but may be interrupted. The metaconid and the entoconid 
are higher than the ridges, but they are not distinct as cusps. 
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Glis aff. guerbuezi. 
(Plate VIII, figs. 17-23) 

Locality : Kavakdere 

Material and measurements 

Length Width 
range mean N mean range 

P4 7.3 1 9.0 
M1 8.5-9.6 8.9 4 9.9 9.3-10.9 
M2 8.7 1 9.8 
m1 8.4-10.0 9.0 4 8.8 8.3- 9.3 
m2 10.1 1 10.4 
m3 8.9-10.0 9.5 3/2 9.6 9.0-10.3 

Remarks 
The above mentioned specimens from Kavakdere are all provisionally assign

ed to one species on the basis of size. The variation in dental pattern among 
some of the specimens with the same position in the dentition - in particular 
the m1 - is so enormous, that it seems doubtful whether we are dealing with 
intr~specific variation. Since the material available is insufficient the problem 
cannot be solved. Allocation of the material in question to G. aff. guerbuezi is 
based on the close similarity between some of the specimens from Kavakdere 
and the type material of that species. However, some of the lower cheek teeth 
have much higher lingual cusps and weaker extra ridges. Since these features are 
considered to be primitive and since Kavakdere is older than Kocayarma it is 
indeed conceivable that we are dealing with a different variation range. If more 
material were to affirm that this is indeed the case the species from Kavakdere 
would merit a new name. 

Description 
P4. The outline of the occlusal surface of the P4 is sub-oval. The dental pat

tern consists of the four main ridges joining at the protocone. The occlusal sur
face is concave. 

Ml-2. The outline of the occlusal surface of the Ml-2 is sub-square. The dental 
pattern consists at least of the four main ridges, a long anterior centroloph and 
a shorter posterior centroloph. This basic pattern is present in two specimens. 
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In two others an additional extra ridge is present between the protoloph and 
the anterior centroloph, while yet two others also have an extra ridge between 
the anteroloph and the protoloph. In one of these an indistinct discontinuous 
ridge between the metaloph and the posteroloph is also present. The 
anteroloph is always separated from the protocone, but the posteroloph is con
fluent with the protocone. The posterior centroloph is not connected to the 
metacone in one Ml-2. The occlusal surface is concave. 

m 1. The outline of the occlusal surface of the m 1 is sub-rectangular. The den
tal pattern consists of the four main ridges, a rather long centrolophid and the 
anterior and posterior extra ridges. Three out of the four ml are very similar 
to those of G. guerbuezi from its type locality Kocayarma. In these the occlusal 
surface is slightly concave, the extra ridges are about as wide and high as the 
main ridges and the ridges as well as the valleys are V-shaped. Moreover the 
ridges do not taper out lingually. The fourth ml is quite different in these 
respects, although its pattern is basically the same. However, the occlusal sur
face is strongly concave due to the presence of a high metaconid and entoconid, 
the extra ridges are much narrower than the main ridges and the valleys bet
ween the V-shaped ridges are V-shaped. The ridges are clearly narrower lingual
ly than labially. 

m2. The occlusal surface of the m2 is sub-square. Its dental pattern again con
sists of the four main ridges, a rather long centrolophid and the anterior and 
posterior extra ridges. The metaconid and the entoconid are high, so the oc
clusal surface is concave. The extra ridges are somewhat lower and narrower 
than the main ridges. The valleys between the rather worn ridges are V-shaped 
and the ridges are narrower lingually than labially. 

m3. The outline of the occlusal surface of the m3 is rounded posteriorly. The 
dental pattern consists of the four main ridges, a centrolophid and the posterior 
extra ridge. The metaconid and the entoconid are high, so the occlusal surface 
is concave. The posterior extra ridge is lower than the main ridges and the 
valleys between the ridges are V-shaped. In two specimen the centrolophid is 
long and connected to the metaconid, in the third it is short and isolated from 
the metaconid. 

Remarks 
The assignment of G. aff. guerbuezi and G. guerbuezi to Glis is based on: 

1.	 the orderly arrangement of sub-equal ridges in the lower molars where the 
anterior extra ridge and the posterior extra ridge are as wide and as high as 
the main ridges; 

2.	 the V-shaped cross section of the narrow valleys between the ridges. 
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Glis aff. guerbuezi and G. guerbuezi come from two subsequent levels in the 
same section. The older assemblage clearly shows more primitive dental 
features than the younger one, but the size of the cheek teeth remains the same. 
It seems that both assemblages are part of one phylogenetic lineage. If this is 
the case and if the older assemblage from Kavakdere does indeed represent a 
single species as was assumed above, G. aff. guerbuezi and G. guerbuezi represent 
intermediate stages in a lineage leading from Gliravus to Glis. The trend, as 
observed, would be towards lower entoconids and metaconids, towards 
development of V-shaped valleys and towards higher and wider extra ridges in 
the lower molars. In the light of what is known about trends in the family, such 
evolutionary changes are likely to have occurred. 

The interpretation of our species G. aff. guerbuezi and G. guerbuezi as stages 
of a lineage which shows a gradual change in dental pattern from a Gliravus 
morphology to a Glis morphology bears directly on the problem of generic 
determination. Through recent studies such as those of Bosma and de Bruijn 
(1982), Mayr (1979) and van der Meulen and de Bruijn (1982), it has become 
clear that the major radiation of the Gliridae occurred during Late Eocene and 
Early Oligocene times. Many of the basic groups seem now to be traceable to 
that radiation because evolutionary change slowed down after the Middle 
Oligocene. In spite of the stability of the dental pattern in many genera of 
glirids during the Neogene the older representatives of a particular genus often 
do not fit the definition that is based on a younger representative. The early 
representatives of Glis are a clear case of this dilemma. Until recently this genus 
was quite homogeneous, containing the extant Glis glis and the Pleistocene Glis 
sackdillingensis and Glis minor. 

Addition of the Early Miocene species G. truyolsi Daams, G. galitopouli van 
der Meulen & de Bruijn and G. guerbuezi n. sp. disturbs this homogeneity, but 
it does group closely related species. When more will become known about the 
Middle Oligocene to Early Miocene history of the genus, it is expected that 
grouping into a separate (sub)genus of the species with upper molars in which 
the lingual ends of the protoloph and metaloph meet will be preferable to the 
present arrangement where all species with lower molars showing the dental 
specializations characteristic of Glis are incorporated in one (sub)genus. 

Our reason for not proposing such a detailed subdivision is that the number 
of species with fused protoloph and metaloph is still small. Moreover, such an 
arrangement would make the generic identification of the species G. major de 
Bruijn and Riimke from the Early Miocene of Sardinia impossible because its 
upper molars are not known. 
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Discussion 
The two species of Gliridae from the Oligocene of Thrace do not allow a 

biostratigraphic correlation with the Western European sequence because 
neither is known from anywhere else. Morphologically Bransatoglis sjeni is 
closest to B. planus from the Middle Oligocene of Heimersheim while Glis guer
buezi is closest to G. galitopouli from the Early Miocene of Aliveri. Mor
phological similarity is apparently determined by similarity in age in the first 
case and by geographic occurrence in the second case. 

At first sight both Thracian glirids with upper molars showing at least inci
piently the characteristics of 'the symmetrical group' (van der Meulen & de 
Bruijn, 1982) make an unexpectedly modern impression for Middle Oligocene 
members of the family. Closer inspection, however, shows that these oldest 
members have preserved original features such as a relatively high metaconid 
in the lower cheek teeth and an incomplete mesolophid in the d4. If the 
development of symmetrical molars is due to diet B. sjeni and G. guerbuezi must 
have been vegetarians and their presence points to the existence of a deciduous 
forest. 

THERIDOMYOIDEA 

PSEUDOSCIURIDAE Zittel, 1873 

Suevosciurus Dehm, 1937 

Original reference: Dehm, 1937, p. 273, 275-276 

Selected references: Schmidt-Kittler, 1971, p. 39; Bosma, 1974, p. 33-44 

Type species: Sciuroides /raasi Major, 1873 

Other species included: S. minimus (Major, 1873) 
S. ehingensis Dehm 1937 
S. palustris (Misonne, 1957) 

Suevosciurus fraasi (Major) 
(Plate VII, figs 6 and 7) 

Original reference: Major, 1873, p. 82 

Type locality: Orlinger Tal 

Locality : Kavakdere 

Material and measurements: 1 P4 (16.8 x 14.9) and 1 Ml-2 (18.7 x 19.0) 

82 



Description 
P4. The P4 shows the typical Suevosciurus morphology with a rather strong 

anteroloph, a complete protoloph and metaloph, sub-equal protocone and 
hypocone limiting a shallow almost transverse sinus, a protoconule that is 
situated somewhat anteriorly of the protoloph and a small, but well-delimited, 
mesostyl. 

Ml-2. The single M 1-2 available may well represent the same individual as 
the P4. If this is the case we have to assume that Suevosciurus had a D4 because 
the Ml-2 is worn more than the P4. The dental morphology of this specimen 
is again characteristic for the genus with an anteriorly situated protoconule and 
a small, but well-delimited, mesostyl. 

Discussion 
The dental morphology of the two specimens from Kavakdere does not differ 

in any respect from European Suevosciurus associations. The size of our 
specimens is within the range of variation of S. /raasi from Herrlingen 1, 
Schelklingen 1, Ronheim 1, Bernloch 1 and Weissenburg 2. In spite of the 
limited material available the specimens described above can be identified as S. 
/raasi. 

Suevosciurus ehingensis Dehm 
(Plate VII, fig. 9) 

Original reference: Dehm, 1937, p. 277 

Type locality : Ehingen 1 

Locality : Kocayarma
 

Material and measurements: 1 ml-2 (34.2 x 32.1)
 

Description 
The m 1-2 is quite worn and does not show much detail of the dental pattern. 

The anterolophid connects the protoconid to the high metaconid. The 
metalophid and hypolophid are parallel and complete. A narrow but deep 
notch separates the metaconid from the entoconid. The labial sinusid is shallow 
and inclined slightly forwards. 

Discussion 
The m 1-2 described above obviously represents a large species of Suevosciurus. 

Comparison of our specimen with material from South Germany shows that 
its length is within the range of variation of the S. ehingensis assemblages from 
Herrlingen 1 and Schelklingen 1 (Schmidt-Kittler, 1971). Both these 
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assemblages are among the younger occurrences of S. ehingensis in that area. 
Our m1-2, however, is somewhat wider than the largest specimen shown in 
Schmidt-Kittler (1971) which comes from Schelklingen 1 (3.2 mm versus 2.7 
mm). This would not be of much interest - the number of specimens from 
Schelklingen 1 is small- if the m1-2 from Kocayarma were not disproportional
ly wider. The ratio between length and width of Suevosciurus cheek teeth being 
remarkably constant it seems strange that our single specimen is relatively 
wider than all other specimens known. In spite of the discrepancy in 
length/width ratio between the specimen from Turkey and the material from 
South Germany we seem to be dealing with a large S. ehingensis m1-2. It seems 
that the occurrence in Kocayarma is among the youngest records of this species. 

CASTOROlDEA 

CASTORIDAE Gray, 1821 

Steneofiber Geoffroy, 1833 

Original reference: Geoffroy, 1833 

Type species: Chalicomys eseri von Meyer, 1846 

Other species included: S.dehmi Freudenberg, 1941 
S. butselensis Misonne, 1957 

Steneofiber sp. 
(Plate VII, fig. 10) 

Locality : Kavakdere 

Material: 1 damaged left m1-2 

Description 
The only available tooth is a badly damaged, worn m1 or m2. The sinusid 

is rather deep and directed obliquely backwards. The hypolophid is more or 
less transverse and connected to the anterior portion of the hypoconid. The 
posterolophid is confluent with the hypoconid and reaches the entoconid, thus 
enclosing a rather short, transverse enamel lake. 

Remarks 
The rather low crowned fragmentary tooth described above with transverse 

lophids evidently represents a primitive castorid. 
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Comparing to the European Steneofiber there is a difference in the direction 
of the posterior valley. In our case it is not directed towards the sinusid, but 
it is rather transverse. Unfortunately, we have not seen any material from Pro
paleocastor. So we cannot evaluate the difference observed. 

SCIUROIDEA 

The few remains of Sciuroidea in the collections from the Middle Oligocene 
of Thrace are all allocated to the Petauristidae and constitute one of the older 
records of this family. The material from Thrace, briefly reviewed below, was 
described in detail in a paper on the early history of the European Sciuroidea 
(de Bruijn and Unay, 1987). 

PETAURISTIDAE Miller, 1912 

The total material of Petauristidae in our collections from the Middle 
Oligocene of Thrace consists of nine isolated cheek teeth only, but reveals a sur
prising diversity. Three out of the nine specimens of flying squirrels available 
come from the locality Kavakdere, the other six teeth were collected from 
Kocayarma. The three teeth from Kavakdere all have the dental morphology 
of the genus Oligopetes Heissig, 1979, but on the basis of size there are clearly 
two species represented. The smaller of these documented by one Ml-2 
(14.0 x 16.6, Plate XI, fig. 8), is virtually indistinguishable from some 
specimens in the type series of O. lophulus Heissig. The larger species from 
Kavakdere, documented by one P4 (17.1 x 20.0, Plate XI, fig. 6) and one m2 
(19.3 x 20.7, Plate XI, fig. 7) seems to be intermediate in size between O. 
radialis Heissig and O. obtusus Heissig. These two teeth appear to represent a 
new species. The Oligopetes specimens from Kavakdere were identified as O. d. 
lophulus and O. aff. obtusus respectively. 

The six cheek teeth from Kocayarma obviously represent two different 
genera and species, but neither fits Oligopetes. The smaller one, documented by 
two D4 and one d4 (D4 13.4-14.6 x 11.6-12.5, d4 12.5 x 10.8, Plate XI, figs. 3-5) 
is characterized by rather strong hypocones and the absence of conules in the 
D4 and of a well-delimited anteroconid in the d4. The small size and dental 
morphology are suggestive of the genus Blackia Mein, 1970. The larger species 
is represented by two Ml-2 (30.5-32.9 x 37.1-37.3, Plate XI, fig. 1) and one M3 
(39.2 x 35.0, Plate XI, fig. 2). These exceptionally large teeth show aU-shaped 
protoloph and metaloph that is almost devoid of conules in the Ml-2 while the 
metaloph is absent in the M3. Size and morphology of these cheek teeth are 
reminiscent of the genus Miopetaurista Kretzoi, 1962. 

85 



Discussion 
The Petauristidae are represented in the Middle Oligocene of Thrace by three 

genera and four species. The observed diversity in size and morphology within 
that material is of the same order of magnitude as among the extant represen
tatives of the family; this points to a long, but unknown, pre Middle Oligocene 
history. Petauristidae are obviously immigrants in European and Western 
Asiatic post 'grande coupure' assemblages. Since this faunal break seems to be 
due, at least in part, to the deterioration of the climate it has been suggested 
that the centre of evolution of the early Petauristidae may have been Arctic 
Asia (de Bruijn and Unay, 1987). 

CTENODACTYLOIDEA 

Ctenodactyloidea indet. 
(Plate VII, fig. 8) 

Locality: Kavakdere 

Material: one isolated cheek tooth M1 or P4 

Measurements: ± 17.2 x 17.7 

Description 
The anteroloph is strong, but rather short. Its lingual end is not confluent 

with the protocone, so there is a shallow sinus between anteroloph and pro
tocone. Labially the anteroloph ends free at the edge of the occlusal surface. 
The protocone and the paracone are incorporated in a strong protoloph. In 
sharp contrast the metacone, the large rounded metaconule and the protocone 
are hardly connected. This difference in development between the protoloph 
and the metaloph is quite characteristic for this tooth. The hypocone is of 
about the same size as the protocone. The sinus enclosed between these two 
cusps is rather shallow and, supposing our identification as a left upper P4 or 
M1 is correct, is directed backwards. The posteroloph, though somewhat 
damaged, is as strongly developed as the protoloph. 

Discussion 
Identification of the cheek tooth figured on Plate VII, fig. 8 remains pro

blematical because the tooth shows an unusual combination of features and 
seems to be the only specimen of its kind in our collections. The general 
habitus of this tooth suggests that it represents a rodent, more specifically a ro
dent with four upper cheek teeth. Rodent superfamilies that have four upper 
teeth with sub-equal protocone and hypocone are the Sciuravidae and their 
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descendants the Geomyoidea, the Ctenodactyloidea and the Theridomyoidea. 
Though there are bunodont as well as lophodont taxa in each of these groups, 
to my knowledge it is only in the Ctenodactyloidea that the anterior half of 
upper cheek teeth sometimes attains a more marked degree of lophodonty than 
the posterior half. This observation is in fact at the basis of our identification 
of this tooth as a left upper P4 or M1. This would mean that the sinus, which 
is anteriorly directed or transverse in molariform teeth of almost all rodents, 
is posteriorly directed in the specimen from Kavakdere. Another feature that 
merits attention is that the rather short anteroloph is not confluent with the 
protocone; so its lingual end delimits a shallow anterosinus. In many 
Sciuravidae the anteroloph is very long and there often is a small anterosinus 
between the lingual end of the anteroloph and the protocone. In the 
Theridomyoidea this never seems to be the case because the lingual end of the 
anteroloph is confluent with the protocone. The configuration of a relatively 
short, but strong, anteroloph which nevertheless bounds a shallow anterosinus 
such as is present in our specimen, occurs in many Ctenodactyloidea (i.e. Tam
quammys Shevyreva, 1971, Birbalomys Sahni et aI., 1973 and Chapattimys Hus
sain et aI. 1977). 

For reasons given above it seems best to identify our specimen from 
Kavakdere as an M1 or P4 of a ctenodactyloid although it cannot be ruled out 
tqat we are dealing with a very aberrant Ml-2 of Suevosciurus fraasi (the main 
cusps have the same position, the size is within the range of that species and 
the thickness of the enamel is the same). 

Among the ctenodactyloids our P4 or M1 is most similar to its homologue 
in Baluchimys ganeshapher Flynn et aI., 1986 and Lindsaya derbugtiensis Flynn 
et aI., 1986 from the Bugti Beds of Pakistan. The large, centrally situated 
metaconule and the absence of a strong connection between the metacone and 
the hypocone are particularly suggestive of Chapattimyid affinities. These same 
features differentiate our tooth from the Sciuravidae, the Geomyoidea and the 
Theridomyoidea. 
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Chapter 3 

BIOSTRATIGRAPHY, CHRONOSTRATIGRAPHY AND
 
PALEOECOLOGY
 

The quantitative composition of the rodent assemblages collected from the 
Lignite - Sandstone Formation (fig. 8) is very similar for all five levels. This 
stability in superfamily composition is not surprising because the sedimentary 
environment remained about the same throughout the interval that the forma
tion was laid down and there is no reason to assume that the fauna did not live 
in situ. The relatively greater diversification of the rodent assemblages from 
Kavakdere and Kocayarma is considered to be largely due to the larger sample 
SIzes. 

The main characteristic of the rodent faunas from the Lignite - Sandstone 
Formation is the dominance of the Muroidea (fig. 8 and Unay and de Bruijn, 
1987), which is in sharp contrast to the composition of Oligocene rodent 
assemblages from both Western Europe and Central Asia. The taxonomical 
diversity of the Muroidea and their dominance in numbers of specimens in 
Middle Oligocene through Middle Miocene associations is considered to be 
characteristic for the eastern Mediterranean faunal province. 

The differences between the various assemblages at species level (fig. 10) and 
among the Muroidea at the genus level (fig. 9) are difficult to evaluate 
biostratigraphically because of the unequal sample sizes. The observation that 
Trakymys occurs in the older three localities only and that Edirnella and 
Eucricetodon are only present in the younger two localities strongly suggests 
that two major biozones can be distinguished. These two zones do not coincide 
with the Anthracotherium praealsaticum Zone and the Anthracotherium 
magnum Zone of Ozansoy (fig. 4). 

In addition to this separation into two biostratigraphic units figure 9 suggests 
the existence of a Paracricetodon peak zone. The absence of this genus from the 
Karacali assemblage is particularly striking. Even though the sample is small it 
is statistically impossible that the genus could become as common as it is in 
Pa§akoy, Kavakdere and Haskoy if collections were to be enlarged. We suppose 
therefore that it will be possible in the future to separate the Karacali 
assemblage from the assemblages of Pa§akoy and Kavakdere. This means that 
the rodent faunas will allow us to make a distinction between lignite level c and 
lignite levels d and e. Similarly the probable difference at species level between 
the Paracricetodon from Haskoy (lignite f) and the Paracricetodon from 
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Kocayarma (above lignite ±) suggests that these units can be assigned to different 
(sub)zones. Lignite levels d, e, and f thus can be distinguished from the levels 
above f. 

The rodent fauna not belonging to the Muroidea has not been considered so 
far because it comprises only some 5 to 15 % of the total number of specimens, 
and it is also very diverse. With the material currently available there is a risk 
that the absence of a particular taxon from a certain association is largely a mat
ter of chance and therefore of no biostratigraphic value. The presence of a par
ticular species in one or more of the associations can be valuable for 
biostratigraphic correlation if the range of such a species is known in the Euro
pean standard succession. An example is provided by Suevosciurus. The large 
sized Suevosciurus ehingensis is known to have lived later than the other species 
of the genus; so its occurrence in our youngest association and the presence of 
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Suevosciurus fraasi in Kavakdere suggest that the lignite level e can be 
distinguished from the lignite levels above f on the basis of the Pseudosciuridae. 

Correlation of our assemblages and (sub)zones from Thrace with the Euro
pean standard zonation (Schmidt-Kittler, 1987) is hampered by the absence of 
Theridomyidae, the family on which this standard is primarily based. Fig. 11 

«« ww « 0« 0« a ww « 0w 0wRODENT ...J0 0 >> >0 0 f0 f:2SUPER. a a:MUROIDEA :::;a u> a: 0 0a: « «:2 ::J f-FAMILIES 0e 
U (j):::J0 a: 0 0'" w l'J « ...J(j) w z 

l'J U wI a:f-f- wu CL 

N'" -;;; Ec: ~RODENT 
:2.~ 

'" +0 <:; ''" c:: -'" SPEC' ES '" c::'" u '"" ii 
-c:: 0 

~ ~ ~ ~ .~ :2 
c:: 

'"  Q;'">. '" '"c::'" L.L~ :;" " t: "-<:: '" 
~ 

,. 
'" 

:z" 
'" ~I~ 

-~ 

'" '" 0'"" -c E ..c -<:: "'" '" Cl.I~ '" '" u .<:: Cl. .<; 
ci
'" 

<:; 
-::'" 0 a:~ " c:: c::E w0 '" '" ..c -<::-2-ii o '" 0"-;c; '"~-;;; CD 

0 
-;;; ci 

0

c:: ~ '" 
'"
c:: '" c:: '" ~ " '" ...:'" 

u ~ 
...: '" .~ " 00 0 :2~ u2 -e"2 '"c:: "'" ""c:: ~ .~ '":::l ~ '"2 '" 2 '0:; « ::J0 '"<:; 

~ 

?:2'" 
~

~ '" '" 
~

~2 - -e " 
~ '" ~ '" ~.~'" ~ 0 '" 

>-
z~ -;:;" ";:;~ '" 'u2 :;;'" ~ '" >. u u '" u'" '"<: '"'" <: .~0 0 '"Cl. '" u '" Cl. 0Cl.E 0 0 00<:; ~ ~ u 

~ 

'" u ~ '">. 

~ 

'">. 

2
'" "OJ> 0 0 ,.'" ,.'" "2LOCALITIES 

'" 
>. :: '" " '" '" ~ 

-t 
u '-

0 ~ 
c:: c::EE 

'" 
-~ " ' ~ iii'" ~ '" '" '" '"'" a CI)" CI)"~- ~- Vi..::'" '" '" '" '"

"t 
"-' 
u

" '" 
~ ~ 

:r: 
~ 

'" 0 
Cl:l 

'" '" 
~ 

t: 

a UG""-'" " " "-'"

0:
"-' 

~
[;:;~.~ r;/; ~ ~ ~~~ ':;:/,-; ~ ~Kocayarma 978~~ ~~~~
 

f?
f); ~ ~~~~ ~ :;::;-: ~V/; ~::a~ ::a~ ~);~ ~ ~ ~ 

0: ~~~ 19Haskoy ~ c~ ~ ~ l/;0:
// 

cf ~ ~ 
//. %~ ~ ~ ~ ~ 

/?;:(1::a ~ 
~~~~ ~~ ~0; aff 175Kavakdere ~ ~~ ~~ ~~ {ffi ~;:: {ffi~~ ~~ >;;V; :~~ ~~~/ ~ ~ 
//

V~~E0~-: 
~ r::::: t:c:: ~ 24 ~Pa~akby ;{f /-;;cj.;% ~~ -~ :;::;-: 0: ~~ 

:;::;-: ~ ;/'.~ ~~ 40cf~fKaracall ~ 
~ ~ ~ 0:~ ~~ 

Fig. 10. Range chart of the rodent species in our assemblages from Thrace. 

91 



gives the ranges of those species in this standard zonation which are also found 
in our two larger assemblages from Kavakdere and Kocayarma. The combined 
ranges of these species appear to cover the entire European Oligocene suite of 
zones except for the topmost zone of Coderet. So the detailed biostratigraphic 
correlation necessarily remains open. The presence of Suevosciuris /raasi and 
Eomys sp. A in Kavakdere and the presence of Pseudocricetodon moguntiacus 
orientalis, P. philippi, Heterocricetodon d. schlosseri, Eucricetodon aff. dubius and 
Suevosciurus ehingensis in the somewhat younger locality Kocayarma suggest a 
general correlation of our faunas with an unknown part of the zonal range MP 
23 to MP 27 (fig. 11). The slight evolutionary differences in certain elements 
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Fig. 11. Diagram showing the stratigraphic ranges in the European standard succession of rodent species 
that are known from Kavakdere and/or Kocayarma (after Dnay and de Bruijn (1987))" 
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of our assoCIatIons from Kavakdere and Kocayarma (e.g. Paracricetodon, 
Kerosinia, Glis) suggest that the difference in age is limited, being possibly of 
the order of magnitude of one million years or less. This means that the faunas 
represent either the same or two subsequent zones. As a consequence we must 
conclude that the stratigraphic ranges of the species listed in fig. 11 are not the 
same in Thrace as they are in western Europe. 

The biostratigraphic correlations are thus somewhat arbitrary as they depend 
largely on subjective estimates of the reliability of the taxa used for such cor
relations. In my opinion the association of a very large-sized Suevosciurus 
ehingensis and the first melissiodontine Edirnella in Kocayarma suggests that 
this fauna fits best in MP 25 (fig. 11). That means that at present our faunas 
are considered to be of some indefinite Middle Oligocene age ('Late Stampian 
to Early Chattian' of some authors). The evidence for this correlation is feeble, 
however, because the only taxa that the French Stampian and the upper part 
of the Lignite - Sandstone Formation have in common are Pseudocricetodon 
moguntiacus and a large-sized Anthracotherium. 

The fission-track ages obtained on the apatite from the tuffs underlying the 
locality Kavakdere (33.0 and 33.2 My), though in general agreement with the 
biostratigraphic correlation suggested above, are unfortunately far too im
precise to be of help. Nevertheless the estimate of Russel et al. (1982) that the 
Lignite - Sandstone Formation represents all of the Oligocene seems to be in
correct. The currently available data indicate that these sediments were 
deposited during some one to two million years. 

Reconstruction of the ecological setting in which the rodent faunas lived is 
difficult because the information seems incomplete. The presence of glirids 
with molars that show more than seven ridges, and the presence of Eomys and 
flying squirrels indicate a wet and forested biotope. The large cricetids 
Paracricetodon, Trakymys and Edirnella are considered to support this conclu
sion. The scarcity of Eucricetodon and Suevosciurus species is also believed to 
support the assumption of a wet biotope, because these genera are best 
represented in karst fissures, which means that they probably preferred dry 
limestone plateaus. The reconstruction of the sedimentary environment of the 
Lignite - Sandstone Formatin in which ~enol (1980) recognized delta top-set 
beds, as well as the observation that anthrocothers (Anthracotherium, Elomeryx) 
are the only larger mammals known from the formation are also in line with 
our interpretation. 

However, it is difficult to understand why crocodiles are completely absent 
and why beavers are represented by one tooth only. The absence of crocodiles 
in Oligocene sediments deposited in a lagoonal environment under a tropical 
climate is particularly intriguing. 
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Plate I 

Paracricetodon kavakderensis n. sp. from Kavakdere
 
fig. 1 M1 sin., fig. 2 M2 sin., fig. 3 M3 sin.
 
fig. 4 M1 sin. (holotype), fig. 5 M2 sin., fig. 6 M3 sin., fig. 7 m1 sin., fig 8 m2
 
sin., fig. 9, m3 sin., fig. 10 m1 sin., fig. 11 m3 sin.
 

All figures of the 11 plates are approximately 16 x . 
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Plate I
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Plate II
 

Paracricetodon kodjayarmensis n. sp. from Kocayarma
 
fig. 1 ml sin., fig. 2 m2 sin., fig. 3 m3 sin., fig. 4 ml sin.,
 
fig. 5 m2 sin., fig. 6 m3 sin., fig. 7 Ml sin. (holotype), fig. 8
 
M2 sin., fig. 9 M3 sin., fig. 10 Ml sin., fig. 11 M3 sin.
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Plate II
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Plate III 

Trakymys saratji n. gen. n. sp. from Kavakdere
 
fig. 1 Ml sin., fig. 2 M2 sin., fig. 3 M3 sin., fig. 4 Ml sin. (holotype), fig. 5 M2
 
sin., fig. 6 M3 sin., fig. 7 m 1 sin., fig. 8 m2 sin., fig. 9 m3 sin., fig. 10 m2 sin.,
 
fig. 11 m3 sin.
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Plate III
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Plate IV 

Trakymys aff. saratji n. gen. n. sp. from Karacali
 
fig. 1 M1 sin., fig. 2 M2 sin., fig. 3 M3 sin., fig. 4 M1 sin., fig. 5 M2 sin., fig.
 
6 M3 sin., fig. 7 ml sin., fig. 8 m2 sin., fig. 9 m3 sin., fig. 7-9 represent the right
 
lower dentition of one individual.
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Plate IV
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Plate V 

Kerosinia variabilis n. gen. n. sp. from Kocayarma
 
fig. 1 M1 sin. (holotype), fig. 2-4 M1 sm., fig. 5-10 M2 sm.,
 
fig. 11-15 M3 sin.
 

Pseudocricetodon moguntiacus orientalis n. subsp. from Kocayarma
 
fig. 16-19 M1 sin., fig. 20-22 M2 sin., fig. 23-24 M3 sin.
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Plate V
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Plate VI 

Kerosinia variabilis n. gen. n. sp. from Kocayarma
 
fig. 1-4 m1 sin., fig. 5 m1 sin., fig. 6-9 m2 sin., fig. 10-11 m2 sin, fig. 12-16 m3
 
sm.
 

Pseudocricetodon moguntiacus orientalis n. subsp. from Kocayarma
 
fig. 17 m1 sin. (holotype), fig. 18-20 m1 sin., fig. 21-23 m2 sin., fig. 24-25 m3 sin.
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Plate VI
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Plate VII 

Edirnella sinani n. gen. n. sp. from Kocayarma
 
fig. 1 M1 sin. (holotype), fig. 2 M1 sin., fig. 3 M3 sin., fig. 4 M2 sin.
 

Heterocricetodon d. schlosseri Schaub, 1925 from Kocayarma 
fig. 5 m2 sin. 

Suevosciurus /raasi (Major, 1873) from Kavakdere 
fig. 6 P4 sin., fig 7 M1-2 sin. 

Ctenodactyloidea indet. from Kavakdere 
fig. 8 M1-2 sin. 

Suevosciurus ehingensis Dehm, 1937 from Kocayarma 
fig. 9 ml sin. 

Steneofiber sp. from Kavakdere 
fig. 10 fragment of m1-2 sin. 
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Plate VII
 

111 



Plate VIII 

Eucricetodon aff. dubius (Schaub, 1925) from Kocayarma
 
fig. 1 Ml sin., fig. 2 M2 sin., fig. 3 M3 sin., fig. 4 ml sin., fig. 5 m2 sin., fig.
 
6 m3 sin.
 

Glis guerbuezi n. sp. from Kocayarma
 
fig. 7 D4 sin., fig. 8 P4 sin., fig. 9 Ml-2 sin., fig 10-11 Ml-2 sin., fig. 12 Ml-2,
 
fig. 13 p4 sin., fig. 14 ml sin. (holotype), fig. 15 ml sin., fig. 16 m2 sin.
 

Glis aff. guerbuezi from Kavakdere
 
fig. 17 Ml-2 sin., fig. 18 ml sin., fig. 19 m2 sin., fig. 20 m3 sin., fig. 21 Ml-2
 
sin., fig. 22 ml sin., fig. 23 m3 sin.
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Plate VIII
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Plate IX 

Bransatoglis sjeni n. sp. from Kocayarma 
fig. 1 P4 sin., fig. 2, 3 Ml-2 sin., fig. 4 M3 sin., fig. 5 D4 sin., fig. 6 P4 sin., fig. 
7 Ml-2 sin., fig. 8 Ml-2 sin. (holotype), fig. 9 M3 sin., fig. 10 p4 sin., fig. 11 
ml sin., fig. 12 m2 sin., fig. 13 m3 sin., fig. 14 d4 sin., fig. 15 p4 sin., fig. 16 
ml sin., fig. 17 m2 sin., fig. 18 m3 sin. 
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Plate IX
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Plate X 

Eomys fahlbuschi n. sp. from Kocayarma
 
fig. 1 D4 sin., fig. 2 P4 sin., fig. 3, 4 Ml-2 sin., fig. 5 d4 sin., fig. 6, 7 ml-2 sin.,
 
fig. 8 ml-2 sin. (holotype)
 

Pseudocricetodon (Lignitella) suemengeni n. subgen. n. sp. from Kocayarma
 
fig. 9 Ml sin. (holotype), fig. 10 Ml sin., fig. 11 M2 sin., fig. 12 M2 sin.
 

Eomys d. sp. A from Kavakdere
 
fig. 15 Ml-2 sin., fig 17 Ml-2 sin., fig. 18 Ml-2 sin., fig. 19 M3 sin., fig. 20 ml-2
 
sin., fig. 21 ml-2 sin., fig. 24 M3 sin., fig. 25 M3 sin.
 

Eomys sp. A from Kocayarma
 
fig. 13 D4 sin., fig. 14 Ml-2 sin., fig. 16 Ml-2 sin., fig. 22 ml-2 sin., fig. 23 m3
 
sin., fig. 26 M3 sin.
 

Pseudocricetodon philippi Hugueney, 1971 from Kocayarma
 
fig. 27 Ml sin., fig. 28 M2 sin., fig. 29 M3 sin., fig. 30 ml sin., fig. 31 m2 sin.,
 
fig. 32 m3 sin., fig. 33 ml sin., fig. 34 m2 sin., fig. 35 m3 sin., fig. 36 Ml sin.,
 
fig. 37 M2 sin., fig. 38 M3 sin., fig. 39 m 1 sin., fig. 40 m2 sin., fig. 41 m3 sin.
 

116 



Plate X
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Plate XI 

Miopetaurista sp. from Kocayarma
 
fig. 1 M1-2 sin., fig. 2 M3 sin.
 

Blackia sp. from Kocayarma
 
fig. 3 D4 sin., fig. 4 d4 sin., fig. 5 D4 sin.
 

Oligopetes aff. obtusus Heissig, 1979 from Kavakdere
 
fig. 6 P4 sin., fig. 7 m2 sin.
 

Oligopetes d. lophulus Heissig, 1979 from Kavakdere
 
fig. 8 M1-2 sin.
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Plate XI
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