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Abstract

A collection of approx. 150 isolated cheek teeth of the eomyid rodent Eomys antiquus which was obtained from a very thin layer
in the Hamstead Member of the Bouldnor Formation at Bouldnor Cliff (Isle of Wight, England, UK) is described. The material is
post-Grande Coupure, and earliest Oligocene in age. Comparison is made with and new data are given on teeth of Fomys from
localities of a similar age situated elsewhere in Europe: Eomys antiquus from Hoogbutsel (Belgium), and Mdhren 13, 19, and 20
(Germany), and Eomys aff. antiquus from Montalban 1D (Spain), and Kocayarma (Turkish Thrace, Turkey). Teeth from
Bouldnor Cliff and Hoogbutsel (Mammal Paleogene zone 21) are morphologically close to those from Mdhren 13 (Mammal
Paleogene zone 22), but tend to be larger. Size decrease in the course of time is also suggested by the smaller size of the teeth from
Montalban 1D (Mammal Paleogene zone 23). The morphological differences observed between the English, Belgian, and
German material at the one side, and the Spanish and Turkish material at the other, confirm that the species from Montalban
1D and Kocayarma is a different, although closely related form. The taxonomic history of Eomys antiquus is reviewed. The
species is the commoner of the two oldest European Eomyidae known. General knowledge on the ecology of the eomyids
suggests that at the time of deposition of the Eomys-containing layer in the Hampshire Basin forest was close by.
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Introduction

Eomyidae Winge, 1887 is a family of, generally small, extinct
rodents, which lived in North America, Europe, and Asia.
Most of them are known from their dentition only.
Exceptional were the discovery of a complete skeleton with
soft body outline identified as Eomys quercyi Comte and
Vianey-Liaud, 1987 (Storch et al. 1996), and that of a partial
skeleton with soft parts identified as Eomyodon volkeri
Engesser, 1987 (Engler and Martin 2015), both at the late
Oligocene locality Enspel in Germany. The family
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Eomyidae includes a large number of genera, some of which
are represented by several species. Eomyids inhabited North
America from the middle Eocene until the late Miocene
(Flynn 2008). In Europe, eomyids have been found from the
early Oligocene until the early Pleistocene (Engesser 1999).
Because the oldest-known members of the family are from
North America, it is generally assumed that the Eomyidae
originated on the American continent, spreading henceforth,
probably via the Bering route, to Eurasia. The recent identifi-
cation of several eomyids of Oligocene and Miocene age in
continental Asia and Japan is in accordance with this assump-
tion (for a full review of genera identified in Asia, see Kimura
et al. 2020).

In the present paper, we will describe and discuss cheek
teeth of the oldest-known European eomyid, Eomys antiquus
(Aymard, 1853), collected at the locality Bouldnor Cliff (Isle
of Wight, England, UK). In addition, new or supplementary
data will be provided respecting E. antiquus from the locality
Hoogbutsel (Belgium), and E. aff. antiquus from the locality
Montalban 1D (Spain). Comparisons will be made with as-
semblages of E. antiquus teeth from the localities Mohren 13
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and 20 (Germany), which were described by Maridet et al.
(2010). Bouldnor Cliff and Hoogbutsel are localities with
stratified sedimentary deposits, M6hren 13 and 20 are fissure
fillings. In the system of European mammalian reference
levels (MP: Mammal Paleogene; Schmidt-Kittler et al.
1987), the faunas from Bouldnor Cliff, Hoogbutsel, and
Mohren 20 are placed in zone MP 21 (earliest Oligocene).
The fauna from Mohren 13 is considered to be slightly younger
(MP 22), while that from Montalban 1D is referred to zone MP
23 (BiochroM’97 1997).

The genus Eomys comprises a large number of species.
Differences in morphology between species are often subtle,
and tooth size plays an important role in species identification.
Fig. 1 illustrates the magnitude of the variation in size between
type materials of the various recognised species.

The Paleogene (middle/late Eocene-early Oligocene) conti-
nental strata of the Hampshire Basin of southern England have
of old been an important source for the collection of fossil mam-
mals. Rodents remained poorly known for a long time, because

of their small size, and because they are mostly represented by
bone fragments and isolated teeth only. Much progress was
made by wet screening of large quantities of sediment, as was
done by our group in the 1970s (Bosma 1974), and more recent-
ly by others (Hooker 1992; Hooker et al. 1995). The material to
be described comes from the Hamstead Member of the
Bouldnor Formation. This sequence is of particular interest be-
cause it correlates to Stehlin’s (1909) ‘Grande Coupure’, a major
faunal turnover affecting mammals in Europe around the
Eocene-Oligocene boundary (Hooker 2010). The material was
collected with great care and perseverance by the late Richard
L.E. Ford from Yarmouth (Isle of Wight).

Description of locality
Bouldnor CIiff is an approximately 55 m high cliff at the

northwest coast of the Isle of Wight, between Bouldnor
(Yarmouth) and Hamstead Ledge. The muds forming the cliff

MP 29 Herrlingen 9 ——e— 10 E. reductus
MP 29 Rickenbach o £. huerzeleri
MP 29 Hinojosa de Jarque 2 } o 1 20 E. aluighensis
MP 28 Pech du Fraysse [ s 168 £. quercyi
MP 28 Pech du Fraysse F < 115 E. gigas
MP 28 Ebnat-Kappel I 1 31 E. ebnatensis
MP 27/28 Gaimersheim I o 1233 £. zitteli
MP 27/28 Gaimersheim —e— 2 E. major
MP ? St. Jacoues e 4 E. orientalis
MP 26 Oensingen e £. moiassicus
MP 26 Rigi 2 ———6 E. schiuneggeri
MP 25/26 Rigi 1 —e—5 E. helveticus
MP 25 La Blache o E. minor
MP 23-27 Kocayarma I 113 E. fahlbuschi
MP 22 Mohren 13 —e—1385 E. antiquus
MP 21 Bouldnor CIiff I ° { 27 E. antiquus
01.6 J 01.7 l OT8 l Ofg 1 1%0 L 1f1 1 11.2 l 11.3 l 1%4 l 1%5 l 11.6 mm

Fig. 1 Ranges and mean values of the length of M1/2 in the type assem-
blages of the formally named Eomys species. Data are based on the
measurements given in the original descriptions. The numbers of teeth
measured are indicated next to the horizontal lines. Species are placed in
chronological order, following the age assignments by the authors. In
case of E. major and E. zitteli, the age of the type locality
(Gaimersheim, Germany) is as given in BiochroM’97 (1997).
Correlation of the type locality of E. orientalis (Saint Jacques, Nei
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Mongol, China) to the European system of MP ages is uncertain.
Because the type material of E. antiquus comprises only lower molars,
data on M1/2 from Bouldnor CIliff (this paper) and Mohren 13 (Maridet
et al. 2010) are used instead. The type material of E. minor likewise
includes only lower molars. For this species, use is made of the length
measurement of the single M1/2 from La Blache (France), provided by
Maridet et al. (2010)
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belong to the Bouldnor Formation (lithostratigraphical
classification of Insole and Daley 1985). The material de-
scribed in this paper comes from its middle unit, the Hamstead
Member. The Hamstead Member of the Bouldnor Formation is
equivalent to the Lower Hamstead Beds of Bristow et al. (1889).
Because of continual and extensive sliding, sediments exposed at
Bouldnor Cliff and its foreshore are usually not in sifu. Table 1
lists the rodent species described from Bouldnor Cliff so far.
Richard Ford collected the Eomys teeth in the 1980s from a
few centimeters thick fossiliferous layer, informally called the
Eomys bed. The Eomys bed was exposed at the bottom of the
cliff during low water in the summer (Ford, pers. comm.,
1985; Fig. 2). It consists of bone-rich lenses in a succession
of green to green-grey muds (Hooker, pers. comm.), and is
situated in the upper part of the Hamstead Member. In
Hooker’s (2021) description of the lithostratigraphy of the
sections at Bouldnor CIiff; it is indicated as bed UHB10.

Material and methods
Dental terminology and measurements

Upper deciduous premolars, permanent premolars, first, sec-
ond, and third molars are indicated by D4, P4, M1, M2, and
M3, respectively. Their lower counterparts are indicated by
d4, p4, ml, m2, and m3. First and second molars are taken
together as M 1/2 or m1/2. The nomenclature used to describe
details of the occlusal patterns of the teeth is that of Wang and
Emry (1991). The length and width of the teeth were mea-
sured using a Leitz Orthoplan measuring microscope
equipped with mechanical stage and measuring clocks.

Table 1  Rodent species described from the Eocene/Oligocene deposits
at Bouldnor Cliff (Isle of Wight, England, UK). The indications ‘lower’
and ‘upper’ under the heading ‘Level’ refer to the informal distinction

Width measurements were taken perpendicular to length mea-
surements. All measurements are given in millimetres. In Figs.
3 and 4 teeth are depicted as left teeth. If a tooth is a right
tooth, the accompanying letter is underlined. The orientation
of the upper teeth is with the lingual side downward and the
anterior side to the left, and the orientation of the lower teeth is
with the buccal side downward and the anterior side to the left.
Photographs were taken using a Jeol JCM-6000 scanning
electron microscope.

Institutional abbreviations

BSPG: Bayerische Staatssammlung fiir Paldontologie und
Geologie, Miinchen, Germany;

MNHN: Muséum national d‘Histoire naturelle, Paris, France;
MTA: Natural History Museum of the General Directorate of
Mineral Research and Exploration (M.T.A.), Ankara, Turkey;
NAT: Naturalis Biodiversity Center, Leiden, The Netherlands;
NHMUK: Natural History Museum, London, UK;

UU: Department of Earth Sciences of Utrecht University,
Utrecht, The Netherlands.

Other abbreviations

TIOW: Isle of Wight
MP zone: Mammal Paleogene zone

Localities other than Bouldnor Cliff

Hoogbutsel (MP 21): The locality, situated in the Belgian Basin,
was discovered and described by Glibert and De Heinzelin
(1952). Data with respect to the rodent fauna are in Misonne

made by Hooker (2010) between a lower and an upper Hamstead
Member of the Bouldnor Formation (see also Description of locality in
this paper)

Family Species name Level Reference

Theridomyidae Alston, 1876 Suevosciurus fraasi (Major, 1873) lower Hooker, 2010
Pseudoltinomys cuvieri (Pomel, 1853) lower Hooker, 2010
Pseudoltinomys gaillardi (Stehlin & Schaub, 1951)  upper Bosma, 1974
Theridomys bonduelli (Lartet, 1869) lower Hooker, 2010
Isoptychus margaritae (Vianey-Liaud, 1989)* upper Bosma, 1974; Hooker, 2010

Gliridae Muirhead, 1819
Bransatoglis planus (Bahlo, 1975)
Bransatoglis micio (Misonne, 1957)b
Eomyidae Winge, 1887
Muridae Illiger, 1811
Castoridae Hemprich, 1820

Eomys sp.
Eucricetodon atavus (Misonne, 1957)°

Steneofiber sp.*

Glamys fordi (Bosma & De Bruijn, 1979)

lower & upper Bosma & De Bruijn, 1979; Hooker, 2010

lower Hooker, 2010
upper Hooker, 2010
upper Hooker, 2010
upper Bosma, 1974; Hooker, 2010
upper Bosma, 1974

(a) Described by Bosma (1974) as Isoptychus pseudosiderolithicus De Bonis, 1964. (b) Described by Hooker (2010) as Butseloglis micio (Misonne,
1957). We follow Berger (2008) in considering Butseloglis Vianey-Liaud, 2003 a junior synonym of Bransatoglis Hugueney, 1967. (¢) Described by
Hooker (2010) as Atavocricetodon atavus (Misonne, 1957). (d) Listed by Hooker (2010; fig. 2) as Asteneofiber sp.
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Fig. 2 Lowermost portion of
section at Bouldnor CIiff (Isle of
Wight, England, UK) from which
Eomys teeth were collected. The
arrow indicates the position of the
‘Eomys bed’. Photograph placed
at our disposal by R.L.E. Ford
(1985)

(1957), Fahlbusch (1973), Freudenthal (1988), De Bruijn and
Unay (1989), Vianey-Liaud (1994), and Smith (2003).

Montalban 1D (MP 23): This is the classical locality of
Montalban (Spain) (Freudenthal et al. 1990; Freudenthal 1996).
Rodents from the Montalban localities are dealt with in several
publications, starting with that by Thaler (1969). Descriptions
and discussions on Eomys from Montalban are in Fahlbusch
(1973), Comte and Vianey-Liaud (1989), and Maridet et al.
(2010). The Eomys teeth included in this paper were collected
by one of us (H.d.B.) during field work at Montalban (Spain) in
the 1960s. Fahlbusch (1973) figured several of these teeth.

Moéhren 13 (MP 22), Mohren 20 (MP 21), and Mohren 19
(MP 21): The Mohren localities are karstic fissure fillings on
the Franconian Alb (South Germany) (Heissig 1973, 1978).
The Eomyidae from these fillings have been described in detail
by Maridet et al. (2010). Data on other rodents are in Heissig
(1973, 1978, 1987), Schmidt-Kittler and Vianey-Liaud (1979),
Wang and Heissig (1984), Dienemann (1987), De Bruijn and
Unay (1989), and Cuenca-Bescos and Canudo (1992).

Comparative material

Eomys antiquus from Mohren 13

2 D4s (BSPG 1972 X1 3908, 4265);

47 P4s (BSPG 1972 XI 3901-3907, 3909-3947, 4267; mea-
surements were taken from 20 randomly selected complete
specimens);

92 M1/2s (BSPG 1972 XI 3948-3954, 3956-4036, 4126,
4146, 4154, 4203; measurements were taken from 30 ran-
domly selected complete specimens);

@ Springer

21 M3s (BSPG 1972 XI 4037-4057; measurements were
taken from 19 complete specimens);

3 d4s (BSPG 1972 X1 4261-4262, 4264);

48 p4s (BSPG 1972 XI 4058-4089, 4092-4107; measure-
ments were taken from 20 randomly selected complete
specimens);

95 m1/2s (BSPG 1972 XI 3955, 4108-4125, 4127-4135,
4137-4145, 4147-4153, 4155-4202, 4204, 4266, 4268;
measurements were taken from 50 randomly selected
complete specimens);

55 m3s (BSPG 1972 X1 4205-4229, 4231-4234, 4236-4260,
4269; measurements were taken from 20 randomly select-
ed complete specimens).

Eomys antiquus from Mohren 20

7 P4s (BSPG 1975 XXII 752, 756-761; measurements were

taken from 6 complete specimens);

13 M1/2s (BSPG 1975 XXII 762-768, 770-775; measure-
ments were taken from 11 complete specimens);

3 M3s (BSPG 1975 XXI1I 753, 776-777);

2 d4s (BSPG 1975 XXII 751, 783);

4 p4s (BSPG 1975 XXII 778-781);

16 m1/2s (BSPG 1975 XXII 746-750, 784-785, 787-
795; measurements were taken from 15 complete
specimens);

10 m3s (BSPG 1975 XXII 754-755, 796-800, 832-834).

Material from Mohren 20 identified as Eomys sp. by Maridet
et al. (2010)

5 M1/2s (BSPG 1975 XXII 838, 847-850; measurements
were taken from 4 complete specimens);
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5 ml1/2s (BSPG 1975 XXII 839-841, 843-844; measurements
were taken from 3 complete specimens).

Eomys antiquus from Méhren 19
1 M1/2 (BSPG 1974 XXV 1995).
Eomys antiquus from Ronzon

Casts of type material: MNHN specimens nrs. LP. R6 and LP.
R17.

Eomys fahlbuschi from Kocayarma (Turkish Thrace) (Unay-
Bayraktar 1989) (casts)

1 D4, 1 P4, 2 M1/2s, 1 d4, 3 m1/2s, figured by Unay-
Bayraktar (1989; Plate X, figs. 1-8). N.B. Kept at UU, orig-
inal material stored at MTA.

Eomys sp. A from Kocayarma (Turkish Thrace) (Unay-
Bayraktar 1989) (casts)

1 D4, 2 M1/2s, 1 M3, 1 m1/2, 1 m3, figured by Unay-
Bayraktar (1989; Plate X, figs. 13-14, 16, 22-23, 26).
N.B. Kept at UU, original material stored at MTA.

Eomys cf. sp. A from Kavakdere (Turkish Thrace) (Unay-
Bayraktar 1989) (casts)

3 M1/2s, 3 M3s, 2 m1/2s, figured by Ijnay—Bayraktar (1989;
Plate X, figs. 15, 17-21, 24-25). N.B. Kept at UU, original
material stored at MTA.

Taxonomic history of Eomys antiquus

The first report of the species has been by Pictet (1853),
who mentioned in the second edition of his Traité de
paléontologie (tome I, p. 250) a genus indicated as ‘Les
Decticus, Aymard’, with Decticus antiquus, Aymard as the
only species. It was represented by a fragment of a lower
jaw with incisor and cheek teeth, collected by Aymard from
the ‘calcaire lacustre du Puy en Velay’ (Ronzon, France).
Similar information, including Pictet’s (1853) short descrip-
tion of the specimen, was provided by Gervais (1859) in the
second edition of his Zoologie et paléontologie francaises
(p- 46). Filhol (1881), studying the mammal fauna of
Ronzon, gave a more detailed description of the material,
using the name Decticus antiquus (Aym.), and referring to
Aymard in Pictet (1853). Filhol (1881) called the jaw
‘I’échantillon type’ (p. 18), and provided an (indistinct)
drawing (fig. 4, pl. 6), mentioning a bad st preservation for
the specimen.

Following a modern taxonomic approach, Lavocat (1951)
assigned Decticus antiquus Aymard to Eomys, a genus created
by Schlosser in 1884. At that time, Fomys comprised only one
other species, the type species Fomys zitteli Schlosser, 1884.
Lavocat formulated a diagnosis for Eomys antiquus, and gave
measurements and detailed descriptions, not only of the material
mentioned above (kept at MNHN, and registered as LP. R6), but
also of a fragment of a lower jaw with m1 (kept at MNHN, and
registered as LP. R17). For the latter specimen, no locality name
was given. The cheek teeth of LP. R6, which proved to be an m1
and an m2, were figured by Lavocat (1951; pl. V, fig. 4), with the
indication ‘Type’. Lavocat (1951)’s diagnosis was fully based on
these cheek teeth, reading as follows (p. 40): ‘Espéce de tres
petite taille; M2 plus forte que M1. M1 de type Eomys normal.
M2 sans bourrelet postérieur; pas de bras postérieur du
protoconide, mais créte transversale antérieure.”’

In their publication on Eomyidae from the Oligocene of
western Europe, Comte and Vianey-Liaud (1989) presented
an emended diagnosis for Eomys antiquus (Aymard).
However, this diagnosis was based on material from localities
in Spain and France that are younger (MP 23) than Ronzon
(MP 21). One of these localities is Montalban. Fomys from
Montalban has been considered a different form by Maridet
et al. (2010), who described it as Eomys aff. antiquus. We
agree with their conclusion (see later in this paper), and pro-
pose to maintain, for the time being, Lavocat (1951)’s
diagnosis.

In several recent studies, eomyid material has been compared
with, or been attributed to Fomys antiquus. Very useful have
been the drawings of the cheek teeth in the type specimen LP.
R6 as provided by some authors: Engesser (1987; figs. 2d and
5e), Comte and Vianey-Liaud (1989; fig. 37¢), and Maridet et al.
(2010; fig. 4A). Comte and Vianey-Liaud (1989; fig. 37b) pre-
sented in addition a drawing of the m1 in specimen LP. R17.
Drawings of complete LP. R6 are in Engesser (1987; fig. Se),
and in Maridet et al. (2010; fig. 4A). We summarise the few
published data on the measurements of the teeth in the type
material of Eomys antiquus in Table 2.

Systematic palaeontology

Class Mammalia Linnaeus, 1758
Order Rodentia Bowdich, 1821
Family Eomyidae Winge, 1887

Genus Eomys Schlosser, 1884

Type species: Eomys zitteli Schlosser, 1884
Emended diagnosis: Fahlbusch (1970, p. 104).
Formally named species

Decticus antiquus Aymard, 1853

Eomys zitteli Schlosser, 1884

@ Springer
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P q r

0.5 mm

Fig. 3 Eomys antiquus from Bouldnor Cliff. a left D4 (UU BC(FD) 76);
b right D4 (UU BC(FD) 88); ¢ right D4 (UU BC(FD) 90); d left P4 (UU
BC(FD) 73); e left M1 or M2 (UU BC(FD) 91); f left M1 or M2 (UU
BC(FD) 92); g right P4 (UU BC(FD) 83); h left P4 (UU BC(FD) 71); i
left M1 or M2 (UU BC(FD) 96); j left M1 or M2 (UU BC(FD) 112); k left

@ Springer

M1 or M2 (UU BC(FD) 111); I tight M1 or M2 (UU BC(FD) 135); m left
M3 (UU BC(FD) 141); n right M3 (UU BC(FD) 155); o left M3 (UU
BC(FD) 145). Eomys aff. antiquus from Montalban 1D. p right M3 (UU
MO 748); q left M3 (UU MO 746); r left M3 (UU MO 747). Specimens
indicated by an underlined letter are depicted in reverse
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0.5 mm

Fig. 4 Eomys antiquus from Bouldnor Cliff. a right d4 (UU BC(FD) BC(FD) 26); j left m2 (UU BC(FD) 171); k right m2 (UU BC(FD) 38); 1
161); b left p4 (UU BC(FD) 1); ¢ left p4 (UU BC(FD) 19); d left p4 left m3 (UU BC(FD) 51); m left m3 (UU BC(FD) 53); n left m3 (UU
(UU BC(FD) 7); e right d4 (UU BC(FD) 163); fleft m1 (UU BC(FD) 21); BC(FD) 59). Specimens indicated by an underlined letter are depicted in
g right m1 (UU BC(FD) 45); h right m1 (UU BC(FD) 50); i left m2 (UU reverse

@ Springer
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Eomys major Freudenberg, 1941

Eomys huerzeleri Engesser, 1982

Eomys quercyi Comte and Vianey-Liaud, 1987
Eomys minor Comte and Vianey-Liaud, 1987
Eomys gigas Comte and Vianey-Liaud, 1987
Eomys molassicus Engesser, 1987

Eomys ebnatensis Engesser, 1987

Eomys fahlbuschi Unay-Bayraktar, 1989
Eomys orientalis Wang and Emry, 1991
Eomys alulghensis Cuenca and Canudo, 1994
Eomys reductus Ziegler, 1994

Eomys helveticus Engesser and Kilin, 2017
Eomys schluneggeri Engesser and Kélin, 2017
Remark: See Fig. 1 for proposed ages.

Eomys antiquus (Aymard, 1853)
(Fig. 3a-o0, Fig. 4a-n)

Material from Bouldnor CIiff

8 D4s (UU BC(FD) 76-79, 87-90);

12 P4s (UU BC(FD) 71-75, 80-86); 1 P4 (NHMUK PV M
423 76);

38 M1/2s (UU BC(FD) 91-103, 105-107, 111-112, 121-140);
2 M1/2s (NHMUK PV M 423 73-74);

10 M3s (UU BC(FD) 141-145, 151-155);

3 d4s (UU BC(FD) 161-163);

20 p4s (UU BC(FD) 1-20);

39 m1/2s (UU BC(FD) 21-45, 47-48, 50, 171-181); 4 m1/2s
(NHMUK PV M 346 15-16, M 423 75, M 423 77);

15 m3s (UU BC(FD) 51-57, 59, 61-67).

Material from Hoogbutsel (partly figured by Fahlbusch
(1973) as E. cf. antiquus; pl. 6, figs. 3-6 pl. 8, figs. 1-6)

2 P4s (NAT St.149.072-St.149.073);

4 M1/2s (NAT St.149.074-St.149.077);
1 M3 (NAT St.149.078);

1 d4 (NAT St.149.068);

3 p4s (NAT St.149.065-St.149.067);

1 m1/2 (NAT St.149.069);

2 m3s (NAT St.149.070-St.149.071).

Measurements: Table 3.
Length/width scatter plots: Figs. 6 and 7.

Descriptions
D4

The occlusal pattern is similar to that of P4. A main addi-
tion is the well-developed anteroloph, which extends from

@ Springer

the middle of the protoloph to the anterobuccal tooth
corner.

The D4s from Bouldnor CIiff: In all teeth the mesoloph is
short, reaching halfway or less than halfway to the buccal
tooth border. The endoloph is interrupted or very low between
the protocone and the place of origin of the mesoloph.

P4

The occlusal pattern is formed by the four heavily built main
cusps (protocone, paracone, metacone, and hypocone), the
three complete transverse crests (protoloph, metaloph, and
posteroloph), the endoloph, and the mesoloph. The teeth show
morphological variation with respect to: 1) the length and
structure of the mesoloph, 2) the presence of a mesostyle, 3)
the presence of an anteroloph, and 4) interruption of the
endoloph.

The P4s from Bouldnor Cliff: In most teeth the mesoloph is
short, extending less than halfway the buccal tooth border. In
one tooth the mesoloph is double, with two very low and
narrow branches, which reach to the centre of the central val-
ley. In another tooth the mesoloph is long, interrupted in the
middle, and ending in a small mesostyle. Most P4s are without
an anteroloph, or possess an anteroloph which is represented
by a slight elevation of the anterior tooth wall only. One speci-
men has a more developed, but still very low anteroloph
which is composed of a very short lingual and a short buccal
part (Fig. 3h). In another specimen the endoloph is interrupted
between the place of origin of the mesoloph and the hypocone.
Worn P4s possess a very large posterior wear facet in combi-
nation with loss of the posterior tooth segment.

The P4s from Hoogbutsel: In both specimens the mesoloph
is short (Fahlbusch 1973; pl. 8, fig. 1). One tooth has a thick-
ening at the anterior tooth wall which reminds of an
anteroloph.

MI172

The occlusal pattern is very regular. The four main cusps
(protocone, paracone, metacone, and hypocone) are strongly
built, the four main transverse crests (anteroloph, protoloph,
metaloph, and posteroloph) are well developed and complete.
The endoloph, although narrow in some specimens, is mostly
uninterrupted. The morphological variation of the M1s and
M2s relates to: 1) the length and height of the mesoloph, 2)
the presence of a mesostyle, 3) the depth of the depression
which is present at the anterolingual tooth wall between the
lingual end of the anteroloph and the protocone, 4) interrup-
tion of the endoloph, and 5) the presence of a short additional
crest originating from the endoloph in between the mesoloph
and metaloph.

The M1/2s from Bouldnor CIliff: In about 50% of the teeth
the mesoloph extends approximately halfway to the buccal
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tooth border. In most of the other specimens the mesoloph is
shorter. In two teeth it is longer, without reaching the buccal
tooth border. The mesoloph is often low or irregular at its
buccal end. One M1/2 carries a mesostyle (Fig. 3f). The de-
pression at the anterolingual tooth wall between the lingual
end of the anteroloph and the protocone is shallow in most
teeth, in four teeth it is relatively deep. In one tooth the
endoloph is interrupted between the protocone and the place
of origin of the mesoloph (Fig. 3k). In another five M1/2s the
endoloph is interrupted or extremely low between the place of
origin of the mesoloph and the hypocone.

The M1/2s from Hoogbutsel: In one tooth the mesoloph
reaches about halfway to the buccal tooth border, in the other
M1/2s it is shorter. The depression at the anterolingual tooth
wall between the lingual end of the anteroloph and the
protocone is relatively deep in all four specimens (Fahlbusch
1973; pl. 8, figs. 2-5). In one tooth the endoloph is interrupted
between the protocone and the place of origin of the
mesoloph. Another tooth possesses the short additional crest
originating from the endoloph in between the mesoloph and
metaloph.

M3

The occlusal pattern is dominated by the large protocone and
paracone, and by the complete anteroloph, protoloph, and
metaloph. All teeth possess a posteroloph. The posteroloph
varies in length. The mesoloph originates from the middle of
the metaloph. Variable features are: 1) the presence, length,
and structure of the mesoloph, 2) the depth of the depression at
the anterolingual tooth wall between the lingual end of the
anteroloph and the protocone, and 3) interruption of the
endoloph.

The M3s from Bouldnor Cliff: Most teeth possess a short
and very low, irregularly built mesoloph. Three teeth are with-
out a mesoloph. In one tooth the mesoloph is relatively long,

Fig. 5 Length/width scatter plots W
for M1/2 and m1/2 of Eomys
antiquus from Mohren 20 (e and
) and Moéhren 13 (o). For 124
Mohren 13, measurements come
from 30 randomly selected M1/2s
and 50 randomly selected m1/2s. 11 °
Specimens from Mohren 20 that

were originally identified as

Eomys sp. (Maridet et al., 2010) 10
are indicated in grey. CV (coeffi-

cient of variation) values (in per-
centages) for the M1/2 from 97 o
Mohren 20 are 7.72 (length) and o
5.56 (width). CV values for the

m1/2 from Méhren 20 are 7.91 27

reaching close to the buccal tooth border (Fig. 3m). The de-
pression at the anterolingual tooth wall is shallow. In all but
one specimen the endoloph is interrupted or very low between
the protocone/protoloph and the hypocone/metaloph.

The M3 from Hoogbutsel: The single specimen (Fahlbusch
1973; pl. 8, fig. 6) has a mesoloph which extends halfway to
the buccal tooth border, a relatively deep depression at the
anterolingual tooth wall between the lingual end of the
anteroloph and the protocone, and an interrupted endoloph.

d4

The main occlusal elements are the same as in p4. There is no
ectostylid. The teeth are morphologically variable with regard
to the following aspects: 1) the presence of a metalophid, 2)
the presence of an anteroconid or anterolophid, and 3) the
presence and length of the mesolophid.

The d4s from Bouldnor CIliff: In two of the three specimens
the protoconid and the metaconid are connected by a
metalophid. In the third tooth the protoconid and the
metaconid are separated from each other by a deep valley.
The latter tooth has neither an anteroconid nor an
anterolophid. One d4 has an anterolophid which is present
as a short crest running down from the protoconid in an
anterolingual direction (Fig. 4a), and the other d4 has an
anterolophid in the shape of a narrow vertical ridge which is
situated against the anterior tooth wall (Fig. 4e). One tooth is
without a mesolophid (Fig. 4e). In a second tooth the
mesolophid is present as an indistinct spur (Fig. 4a). The third
tooth has a mesolophid reaching to the lingual tooth border.
The d4 from Hoogbutsel: In the single specimen (Fahlbusch
1973; pl. 6, fig. 3) the protoconid and the metaconid are con-
nected by a metalophid. The tooth has an anterolophid as a
distinct crest which runs down from the protoconid in
anterolingual direction. The mesolophid extends halfway to
the lingual tooth border.
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p4 the hypolophid in a lingual direction, ending low against the

The most prominent elements of the occlusal structure are the
protoconid, the metaconid, the hypoconid, the entoconid, the
hypolophid, and the ectolophid. The protoconid and the
metaconid are situated close together, and are connected by
a complete, but narrow metalophid. The ectolophid is uninter-
rupted. All teeth have a posterolophid as described for m1/2.
In most specimens the posterolophid is short and low. The
teeth show morphological variation with respect to: 1) the
presence of an anteroconid, 2) the length of the mesolophid,
and 3) the presence of an ectostylid.

The p4s from Bouldnor CIliff: Six out of 19 specimens pos-
sess an anteroconid. The anteroconid is present as a small and
low cuspule that is situated against the anterior tooth wall. The
length of the mesolophid varies more in p4 than it does in m1/
2. In eight out of 18 teeth the mesolophid extends approxi-
mately halfway to the lingual tooth border. In two teeth it is
shorter. In four teeth the mesolophid reaches about % of its
maximum length. In another four teeth the mesolophid is more
or less complete, ending in a low and/or irregular way at the
lingual tooth border, or close to this border. Three specimens
possess a small ectostylid or ectostylid-like structure that is
situated low against the wall of the sinusid.

The p4s from Hoogbutsel: The only undamaged tooth
(Fahlbusch 1973; pl. 6, fig. 4) possesses a small and low,
but distinct anteroconid. The mesolophid reaches about half-
way to the lingual tooth border. The tooth is without an
ectostylid.

ml/2

The occlusal pattern is very regular. The four main cusps
(protoconid, metaconid, hypoconid, and entoconid) are prom-
inent, the metalophid and hypolophid are complete, strongly
built crests. All teeth possess an anterolophid and a
posterolophid. The posterolophid extends from the middle of
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posterior wall of the entoconid. Its length is variable. The
ectolophid is well developed and complete, but sometimes
low between the place of origin of the mesolophid and the
hypoconid. The morphological variation of the m1s and m2s
relates for the main part to the following aspects: 1) the length
of the mesolophid, 2) development of the buccal part of the
anterolophid, 3) the position of the connection between the
anterolophid and the protoconid/metalophid, and 4) the pres-
ence of an ectostylid.

The m1/2s from Bouldnor CIiff: In practically all specimens
the mesolophid extends about halfway to the lingual tooth
border. In two teeth it is longer, (nearly) reaching this border,
but ending low and narrow. In approximately 50% of the m1/
2s the buccal part of the anterolophid is short, in the remaining
ml/2s it is longer. The anterolophid is connected to the
protoconid in about 50% of the teeth, in most of the other teeth
it is connected to the metalophid at a place adjacent to the
protoconid. In three teeth the anterolophid occurs more or less
isolated. Seven m1/2s have a small ectostylid at the bottom of
the sinusid, close to the buccal tooth border.

The m1/2 from Hoogbutsel: In the single specimen
(Fahlbusch 1973; pl. 6, fig. 5), probably an m2, the
mesolophid reaches halfway to the lingual tooth border. The
buccal part of the anterolophid is relatively long. The
anterolophid is connected to the most buccal portion of the
metalophid. The tooth does not possess an ectostylid.

Fig. 7 Length/width scatter plots for upper (P4, M1/2, M3) and lower P>
(p4, m1/2, m3) tooth elements of Eomys antiquus from Bouldnor Cliff
(2), Hoogbutsel (0), Mohren 20 (e), and Mdhren 13 (o), and of Eomys
aff. antiquus from Montalban 1D (v). For Mohren 13, randomly selected
teeth were used in most instances: 20 P4s, 30 M1/2s, 20 p4s, 50 m1/2s,
and 20 m3s. The scatter plot for M1/2 includes the single specimen from
Mohren 19 (length 0.98 mm, width 1.06 mm) (#). The scatter plot for m1/

2 includes the two mls and single m2 in the (type) material of Eomys
antiquus from Ronzon (LP. R6 and LP. R17) (%)
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m3

The occlusal pattern is dominated by the strongly built
protoconid and hypoconid, the high and pointed meta-
conid, and the complete, well-developed metalophid and
posterolophid. The entoconid is a low, often indistinct cusp.
The mesolophid is directed towards the entoconid, or towards
a place slightly anterior. The anterolophid has a relatively long
buccal part. In most teeth the anterolophid is connected to the
metalophid at a place adjacent to the protoconid. In some
specimens the connection between the anterolophid and the
metalophid is very low and narrow, which gives the antero-
lophid an isolated appearance. The ectolophid is complete.
The outer synclinid is deep. None of the m3s possesses an
ectostylid. The morphological variation relates mainly to the
length of the mesolophid.

The m3s from Bouldnor CIiff: In eight out of 14 specimens
the mesolophid reaches halfway to the lingual border of the
occlusal surface, in two specimens it is slightly longer. In the

Fig. 8 Comparison of the mean mm Length

length and the mean width of the
successive permanent upper and
lower dental elements of Eomys
(aff.) antiquus from Bouldnor
Cliff (BC), Hoogbutsel (HB),
Mohren 20 (M20), Mohren 13
(M13), and Montalban 1D (MO).
Of the three M3s from Mohren
20, the exceedingly large one (see
Fig. 7) has been excluded
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remaining four teeth the mesolophid ends at or close to the
lingual border or to the entoconid. One tooth (Fig. 4n) is
exceptional: apart from being small, it has an anterolophid
with a very short buccal part. Its mesolophid ends close to
the entoconid.

The m3s from Hoogbutsel: In one of the two m3s (Fahlbusch
1973; pl. 6, fig. 6) the mesolophid extends halfway to the
entoconid. In this tooth the anterolophid and the metalophid are
strongly connected at some distance from the protoconid. This
leads to a deep valley between the protoconid and the buccal part
of the anterolophid. The other specimen, an incomplete tooth,
has a mesolophid which reaches near to the entoconid.

Eomys aft. antiquus (Aymard, 1853)
(Fig. 3p-1)

Material from Montalban 1D (partly figured by Fahlbusch
(1973) as E. cf. antiquus; pl. 6, figs. 7-17; pl. 8, figs. 7-23)
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Table 2 Measurements (length x

width in millimetres) of the cheek Reference LP. R6 (holotype): m1 LP. R6 (holotype): m2 LP. R17: ml
teeth in the type material of

Eomys antiquus as provided in the Lavocat (1951) 1ength: 0.82 length: 0.90 length: 0.97
literature. Our measurements Maridet et al. (2010) 0.85x 0.85 0.96 x 0.95 no data provided
were taken from casts this study 0.95 x 0.89 1.01 x 0.97 1.00 x 0.95

3 D4s (UU MO 728-729, 740);
9 P4s (UU MO 701-707, 741-742);

14 M1/2s (UU MO 708-716, 743-745, T49A, 749B);
4 M3s (UU MO 746-749);

1 d4 (UU MO 730);

1 p4 (UU MO 717);

18 m1/2s (UU MO 718-726, 731-739);

1 m3 (UU MO 727).

Measurements: Table 3.
Length/width scatter plots: Fig. 7.

Descriptions

Remark: Only the variability of the morphology of the respec-
tive dental elements is discussed. For general morphological

Table3  Measurements in millimetres of cheek teeth of Eomys antiquus
from Bouldnor CIliff (Isle of Wight, UK) (NHMUK specimens not
included), E. antiquus from Hoogbutsel (Belgium), and E. aff. antiquus

information see the corresponding sections on E. antiquus from
Bouldnor Cliff and Hoogbutsel.

D4

In all three specimens the mesoloph is extremely short,
or rather absent. One tooth possesses a small mesostyle
which is situated close to the paracone. In the same
tooth the anteroloph is very low. The endoloph is unin-
terrupted.

P4

The mesoloph is short, extending halfway or less than halfway
to the buccal tooth border. Three teeth have a mesostyle, one
tooth has two mesostyles. The tooth with the two mesostyles

from Montalban 1D (Spain). N number of measurements (Length/Width).
SD standard deviation. CV coefficient of variation (in percentage)

Length Width

Locality Element Min Mean Max SD CV N Min Mean Max SD CV
Bouldnor CIliff D4 0.75 0.827 0.88 0.056 6.78 6/6 0.85 0.893 0.95 0.038 4.29
Montalban 1D D4 0.78 0.813 0.88 0.058 7.10 3/3 0.75 0.830 0.93 0.092 11.04
Bouldnor Cliff P4 0.81 0.857 0.90 0.029 333 11/10 0.91 0.965 1.03 0.033 343
Hoogbutsel P4 0.75 0.780 0.81 - - 2/1 - 0.88 - - -
Montalban 1D P4 0.75 0.822 0.92 0.055 6.71 9/9 0.82 0.889 1.04 0.070 7.88
Bouldnor CIliff M1/2 0.83 0.983 1.06 0.060 6.11 27/26 0.98 1.098 1.19 0.053 4.83
Hoogbutsel M1/2 0.97 0.980 1.00 0.014 1.44 4/4 1.00 1.070 1.15 0.065 6.06
Montalban 1D M1/2 0.80 0.866 0.93 0.039 4.55 14/12 0.93 0.979 1.04 0.033 341
Bouldnor CIliff M3 0.64 0.726 0.76 0.036 5.00 10/9 0.87 0.917 0.97 0.034 3.66
Hoogbutsel M3 - 0.71 - - - 1/1 - 091 - - -
Montalban 1D M3 0.62 0.653 0.67 0.024 3.62 4/3 0.80 0.823 0.85 0.025 3.06
Bouldnor Cliff d4 0.81 0.830 0.87 0.035 4.17 3/3 0.61 0.647 0.70 0.047 7.30
Hoogbutsel d4 - 0.84 - - - 1/1 - 0.69 - - -
Montalban 1D d4 - 0.87 - - - 1/1 - 0.63 - - -
Bouldnor CIiff p4 0.77 0.881 0.94 0.042 4.73 18/19 0.75 0.843 0.94 0.050 5.94
Hoogbutsel p4 0.82 0.873 0.94 0.061 7.00 3/2 0.77 0.790 0.81 - -
Montalban 1D p4 - 0.82 - - - 1/1 - 0.75 - - -
Bouldnor Cliff ml/2 0.94 1.075 1.15 0.055 5.12 25/26 0.87 1.020 1.12 0.062 6.13
Hoogbutsel ml/2 - 1.07 - - - 1/1 - 1.01 - - -
Montalban 1D ml/2 0.84 0.950 1.07 0.052 5.44 18/18 0.79 0.890 0.96 0.050 5.67
Bouldnor Cliff m3 0.83 0.981 1.06 0.059 5.98 13/14 0.75 0.919 1.00 0.062 6.70
Hoogbutsel m3 0.94 0.980 1.02 - - 2/1 - 0.95 - - -
Montalban 1D m3 - 0.93 - - - 1/1 - 0.87 - - -
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carries a very low anteroloph which is composed of a very
short lingual and a short buccal part. The other P4s have no
anteroloph or an anteroloph in the form of a thickening of the
anterior tooth wall. The endoloph is complete. In one tooth it
is low between the protocone and the place of origin of the
mesoloph, in another tooth it is low between the place of
origin of the mesoloph and the hypocone. One of the P4s
(Fahlbusch 1973; pl. 8, fig. 14) has a divergent morphology:
the anterior tooth wall runs round, while the mesoloph is di-
rected towards the paracone.

MI1/2

In most specimens the mesoloph is short, reaching less
than halfway to the buccal tooth border. In two teeth it
is longer, extending approximately halfway this border.
One M1/2 carries an elongated cuspule in between the
(short) mesoloph and the metaloph. Most specimens
possess a mesostyle, which is sometimes present as an
isolated cuspule, and sometimes as a low and narrow
ridge connecting the paracone and metacone. The de-
pression at the anterolingual tooth wall between the lin-
gual end of the anteroloph and the protocone is shallow.
It is somewhat deeper in one tooth. The endoloph is
uninterrupted. In one M1/2 the endoloph is very low
between the place of origin of the mesoloph and the
hypocone.

M3

The four M3s have a complex and irregular aspect in compar-
ison with the M3s from Bouldnor Cliff. This is partly caused
by the presence of very low and narrow longitudinal ridges
connecting the main transverse crests. The mesoloph is long
and regular, extending halfway to the buccal tooth border (two
teeth) or reaching to this border (two teeth). In one tooth the
mesoloph originates from a complete, strong endoloph instead
of from the metaloph (Fig. 3r). The endoloph is very low and
narrow between the protocone and metaloph in the remaining
teeth. The little-worn specimens carry a mesostyle. The de-
pression at the anterolingual tooth corner between the lingual
end of the anteroloph and the protocone is either shallow (two
teeth) or deeper (two teeth).

d4

In the only d4 (Fahlbusch 1973; pl. 6, fig. 7) the
protoconid and the metaconid are connected by a
metalophid. The tooth possesses a short and low
anterolophid which runs down from the protoconid in
a lingual direction, and a mesolophid which extends
halfway to the lingual tooth border.
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p4

The single p4 (Fahlbusch 1973; pl. 6, fig. 8) is rather worn.
This means that the only observable occlusal elements are the
four main cusps, the hypolophid, the posterolophid, and the
ectolophid. The tooth appears to be without an anteroconid.

mli/2

In nearly all teeth the mesolophid extends approximately half-
way to the lingual tooth border. In one tooth it is longer,
without reaching this border. In 50% of the specimens the
buccal part of the anterolophid is short, in the other 50% it is
longer. The anterolophid is mostly connected to the
metalophid at a place adjacent to the protoconid instead of
directly to the protoconid. In five teeth the anterolophid occurs
more or less isolated. None of the m1/2s possesses an
ectostylid.

m3

In the single specimen (Fahlbusch 1973; pl. 6, fig. 17) the
mesolophid reaches halfway to the entoconid. The antero-
lophid is connected to the metalophid next to the protoconid.
There is a relatively deep depression between the protoconid
and the buccal part of the anterolophid.

Results, discussion, and conclusions
Early occurrences of Eomyidae in Europe

Eomys antiquus from Bouldnor Cliff and Hoogbutsel are
amongst the oldest Eomyidae presently known from the
Eurasian continent. Other ecomyids from the earliest
Oligocene (MP 21 and 22) of Europe are E. antiquus from
the type locality Ronzon (France), and E. antiquus from the
fissure fillings Mdhren 19, 20, 13, 21, 25, and Ronheim in
southern Germany (Maridet et al. 2010). The single M1/2
from the MP 21 locality Détan (Czech Republic), figured by
Fejfar (1987) as E. cf. zitteli, may belong to E. antiquus. From
Spain, there are reports of Eomys sp. collected at the MP 21/22
localities Ciruelos 1A, Olalla 4A, and Santpedor-2 (Ferriz
et al. 1993; Freudenthal 1996; Vianey-Liaud et al. 2019).

A distinct unnamed species of eomyid was described from
Modhren 20 as Eomyidae gen. et sp. indet. by Maridet et al.
(2010). The M3 from Mohren 19, identified as Eomys sp., is
considered by us to represent this unnamed species (Maridet
et al. 2010, p. 241; BSPG specimen nr. 1974 XXV 1994).

A species of Eomys, known from Europe, and probably
also dating back to the early Oligocene, is E. fahlbuschi. The
species was described by Unay-Bayraktar (1989) from
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Kocayarma in Turkish Thrace. Unfortunately, the age of the
Kocayarma fauna could not be determined precisely. Unay-
Bayraktar (1989) assessed correlation with part of the MP 23-
27 interval. E. fahlbuschi differs from E. antiquus in its larger
size (cf. Fig. 1), and in the more isolated anterolophid of the
lower molars.

Comparison of Eomys antiquus assemblages

There is close resemblance in morphology as well as in size
between the material from Bouldnor Cliff and that from
Hoogbutsel (see Table 3, and Figs. 6 and 7). It may be con-
cluded that the two assemblages represent populations which
were very nearly related.

Among Eomys from Mohren 20 and 13, Maridet et al. (2010)
distinguished two morphologically similar species: frequently
occurring E. antiquus, and a rare, larger species, reported as
Eomys sp. After re-examination of the material and plotting the
measurements of M1/2 and m1/2 (Fig. 5), we propose that only
one species, E. antiquus, is represented. The identification by
Maridet et al. (2010) of a second species probably originated
from the large variation in the size of the teeth from Mdhren
20, especially when compared with the teeth from Mohren 13.

In Fig. 6, M1/2 and m1/2 from Mohren 20 are compared with
M1/2 and m1/2 from Bouldnor Cliff and Hoogbutsel. The rela-
tively large size range among the teeth from Mdhren 20 may be
related to their origin from a fissure filling, as opposed to the
origin of the material from Bouldnor Cliff, which comes from
a thin layer in a succession of stratified deposits.

The length/width scatter plots for the various permanent
dental elements as presented in Fig. 7 illustrate that specimens
from Bouldnor Cliff and Hoogbutsel are in general larger than
specimens from Mohren 20 and 13 (see also Fig. 8). Notable is
the relatively large size of the only Eomys tooth, an M1/2,
available from Mohren 19. The age of Mohren 19 is considered
to be corresponding to that of Bouldnor Cliff, Hoogbutsel, and
Mohren 20 (MP 21).

Detailed analysis of the occlusal patterns of the teeth, as
done by Maridet et al. (2010) for the M&hren material, and by
us for the material from Bouldnor Cliff and Hoogbutsel, has
revealed broad morphological variation, and has made known
rare variants. Consistent differences between assemblages
have, however, not been found.

Eomys aff. antiquus

In agreement with Maridet et al. (2010), we conclude from our
material that Eomys from Montalban 1D is a form differing from
E. antiquus. To the data provided by other authors (Comte and
Vianey-Liaud 1989; Maridet et al. 2010), we can add the follow-
ing differential characters: 1) the main cusps of both the upper
and lower teeth are less robust, 2) the P4 and m3 are larger in
relation to the other elements in the same tooth row (see Fig. 8),

and 3) the occlusal structure of the M3 is more complex (see for
details the Systematic palacontology section and Fig. 3p-r).
Differences with E. antiquus are, however, difficult to substanti-
ate, which seriously hampers the creation of a new, separate
species.

Unay-Bayraktar (1989) recognised in the fauna from
Kocayarma a species of Eomys which she described as
Eomys sp. A. Teeth identified as Fomys cf. sp. A were found
in the slightly older locality Kavakdere (also Turkish Thrace).
We agree with Unay-Bayraktar (1989) that Eomys sp. A and
Eomys from Montalban are identical species.

Eomys aff. antiquus furthermore occurs at a number of MP
23/MP 24 localities in France: Itardies, Pech Crabit, Mounayne,
Mege, Saint-Martin-de-Castillon C and F (Comte and Vianey-
Liaud 1989; Maridet et al. 2010). Engesser and Mddden (1997)
reported an E. aff. antiquus from the French MP 23 locality
Lovagny (= Eomys nov. sp. 1 in Engesser 1990). It thus appears
that E. aff. antiquus was widely distributed across southern
Europe early in the Oligocene.

Palacoecology

Eomyidae are generally thought to have been inhabitants of
humid forests (Engesser 1999). This idea fully agrees with the
observation that Fomys quercyi was a glider (Storch et al.
1996). Eomyodon volkeri, on the other hand, appears to have
been a ground dweller (Engler and Martin 2015). The
brachyodont and simple morphology of Eomys teeth is indic-
ative of the consumption of non-abrasive food (Vianey-Liaud
1991; Maridet et al. 2011).

The depositional environment of the upper Eocene/lower
Oligocene sediments of the Isle of Wight (Solent Group) was
a coastal plain which fluctuated from lagoonal to lacustrine/
palustrine to fluvial and was rarely open marine (Hooker et al.
2009). Mammalian assemblages in several horizons indicate
habitats ranging from open woodland to closed forest (Hooker
et al. 1995). It appears that at the time of deposition of the
Eomys bed, forest was nearby.

Distribution and dispersal patterns

Eomys antiquus from Bouldnor CIiff is not only one of the
oldest, but also the northwesternmost representative of the
genus in Europe. It belongs to the group of mammals which
arrived in the area of the Hampshire Basin immediately after
the ‘Grande Coupure’ (Hooker 2010). Interestingly, Eomys
appears to have had a wide distribution in central and western
Europe already during the earliest part of the Oligocene (see
data given above).

The differences in tooth size between the assemblages of
Eomys antiquus from England, Belgium, and Germany, as
reported in this paper, most probably reflect differences be-
tween populations which were not only geographically, but
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also chronologically and/or ecologically separated. The as-
semblages from Bouldnor Cliff, Hoogbutsel, and Mdhren 20
are oldest (MP 21). The assemblage from Mohren 13 is slight-
ly younger (MP 22). It may be concluded that size decrease
took place during MP 21/MP 22. The smaller size of the teeth
of E. aff. antiquus from Montalban 1D (MP 23) (Table 3, Figs.
7 and 8), a form most probably originating from E. antiquus, is
in line with this assumption.

In Europe, including Turkish Thrace, Eomys underwent
considerable radiation: the number of species increased large-
ly (to 14), reaching its peak in the late Oligocene (MN 28 and
MN 29) (Engesser 1999; see also Fig. 1). The first clear signs
of diversification are the occurrence of E. minor, a species
probably not originating from E. antiquus, in the MP 24/25
faunas from Belgarric and La Blache (France) (Comte and
Vianey-Liaud 1987, 1989; Maridet et al. 2010), and the pres-
ence of two clearly different species, E. fahlbuschi and E. aff.
antiquus, in the fauna from Kocayarma (Unay-Bayraktar
1989). The latter fauna was correlated with uncertainty to
MP 25 (Unay-Bayraktar 1989; p. 93). Eomys disappeared in
Europe before the end of the Oligocene.

The Asian record of Fomys merely consists of the type
material of E. orientalis from Inner Mongolia (China)
(Wang and Emry 1991), and the material from the Valley of
Lakes (Central Mongolia) described as E. cf. orientalis, E. aff.
orientalis, and Eomys sp. by Maridet et al. (2015). The age of
the type material of E. orientalis was indicated to be ‘late
middle Oligocene’. The age of the material from the Valley
of Lakes is early Oligocene (local biozones A and B). Wang
and Emry (1991) as well as Maridet et al. (2015) emphasised
the similarity of their material to E. antiquus. It appears plau-
sible, but needs further proof, that Eomys dispersed from Asia
to Europe before or during the earliest Oligocene in the shape
of an antiquus-like form.

The faunas from Mohren 19 and 20 comprise, next to
Eomys antiquus, the eomyid indicated as Eomyidae gen. et
sp. indet. (Maridet et al. 2010; this paper). The few teeth
available display a distinctive morphology, which made
Maridet et al. (2010) to suggest relationship with the Asian
late Oligocene/early Miocene genus Asianeomys Wu, Meng,
Ye, and Ni, 2006. It can only be speculated whether this little-
known, probably new family member dispersed from Asia to
Europe alongside E. antiquus.
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