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NEW GLIRIDAE AND CRICETIDAE
FROM THE MIDDLE AND UPPER MIOCENE
OF THE DUERO BASIN, SPAIN*

ALVAREZ-SIERRA, M. A.** & GARCIA-MORENO, E.**

SUMMARY.— In this paper a new genus (Myolidus, Gliridae) and four new spe-
cies (Ramys perezi, Peridyromys rex, Gliridae; Megacricetodon lopezae, Megacriceto-
don freudenthali, Cricetidae), are described from the upper Aragonian and lower Va-
llesian of the Torremormojon and Ampudia sections. These sections contain six and
three superposed localities respectively.

RESUMEN.— Se describe por primera vez un género (Myolidus, Gliridae) y cua-
tro especies (Ramys perezi, Peridyromys rex, Gliridae; Megacricetodon lopezae, Me-
gacricetodon freudenthali, Cricetidae). Estos taxones se distribuyen en el Aragoniense
superior y el Vallesiense inferior de las secuencias de Torremormojén y Ampudia, que
contienen seis y tres yacimientos superpuestos respectivamente.

INTRODUCTION

The Duero Basin is located in the northwestern part of the Iberian Peninsula.
Two sections have been studied in this basin, containing four assemblage zones
(ALVAREZ-SIERRA & GARCIA-MORENO, 1985) that are correlated with the units
defined in other Spanish basins, as Calatayud-Daroca (DAAMS & FREUDENTHAL,
1981) and the Vallés-Penedés (AGUSTI, 1981), on the basis of shared taxa.

HERNANDEZ-PACHECO (1915) and RoYo GOMEZ (1922) studied for the first
time the continental fauna of the Duero Basin (large mammals and shells, respect-
ively). Other studies on large mammals in this zone are by DANTIN (1912),
HERNANDEZ-PACHECO (1914, 1930), CRUSAFONT & VILLALTA (1951, 1954),
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BERGONIOUX & CROUZEL (1958), CRUSAFONT & TRUYOLS (1960) and MAzo (1977).
LOPEZ-MARTINEZ & SANCHIZ (1982) studied for the first time the small mammal
faunas and proposed a preliminary biostratigraphy. ALVAREZ-SIERRA (1983) and
GARCIA-MORENO (1983) studied respectively the Vallesian and upper Aragonian
of the Torremormojén section and mentioned the presence of five new taxa.

The collections described here are stored in the Department of Paleontology
of the Complutense University of Madrid.

The cheek teeth have been measured partly with a Leith Orthoplan Microscope
with measuring clocks and partly with a wild Microscope with a measuring objective.
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SYSTEMATICS

Order Rodentia, BODWICH, 1821.
Family Gliridae, THOMAS, 1897.

Genus Peridyromys STEHLIN & SCHAUB, 1951.
Diagnosis: STEHLIN & SCHAUB, 1951.
Type species: Peridyromys murinus (POMEL, 1853).

Other species belonging to this genus:
P. prosper THALER, 1966.
P. brailloni (THALER, 1966).
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P. aquatilis de BRUIJN & MOLTZER, 1974.
P. jaejeri AGUILAR, 1974.

Peridyromys rex GARCIA-MORENO nov. sp.
Pl. 4, fig. 1-10

Holotype: M! sin., TM6bRG1. Coll. Universidad Complutense de Madrid
(P1. 4, fig. 1).

Type locality: Torremormojén 6b (TM6b), province of Palencia, Duero Basin,
Spain.

Type level: M. aff. crusafonti assenblage zone (GARCIA-MORENO, 1983).
Age: Upper Aragonian (continental middle Miocene).
Derivatio nominis: from the latin rex = king, due to its huge size.

Diagnosis: Big sized Peridyromys, of which M! are longer than 1.41 mm.
and wider than 1.85 mm. Rectangular outlined molars, concave occlusal surface,
seven or eight ridges in the upper molars and seven to nine ridges in the lower
ones. There is no endoloph. The anterolophid and the metalophid may be con-
nected at the protoconid of the M, and M..

Differential diagnosis: Peridyromys rex differs from the other species belong-
ing to the genus by its larger size and by the higher frequency of morphotypes
with anterolophid and metalophid connected at the protoconid of the M, and M..
It differs from P. aquatilis by the absence of an endoloph in the M?3.

It differs from the species belonging to the genus Miodyromys by its V-shaped
trigone, by having no tendency to form and ectolophid in the M, and M,, by the
design of the ridges, more regular, and by its lower ratio Length P4/length M'.

P. rex differs from the simple dental pattern species belonging to the genus
Pseudodryomys (P. simplicidens, P. robustus), by its more complex dental pattern,
especially in the lower molars and in the M3, It differs from the rest of the species
belonging to Pseudodryomys by the absence of morphotypes in which the anterior
centroloph is longer than the posterior one in the M3,

It differs from the species belonging to de genus Myomimus by its more com-
plex dental pattern in the lower molars, by its higher frequency of morphotypes
of the M, and M, with the metalophid reaching the metaconid, by the existence
of morphotypes of the M, and M, with the anterolophid connected to the metal-
ophid at the protoconid, by its lower length P4/lenght M! ratio and by the outline
of the M!, always rectangular.
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MATERIAL AND MEASUREMENTS

Localities  Elem. L N W
min. mean. max. min. mean. max.
TM6b D* 0.85 0.90 095 2 1.19 1.19 1.19
p* — 1.09 — 1 — 1.42 —
M! 1.42 1.44 147 2 1.86 1.90 1.95
M3 1.22 1.35 142 3 1.64 1.70 1.76
P, 0.97 0.98 1.00 2 0.85 0.90 0.95
M, — 1.66 — 1 — 1.66 —
M, — 1.61 — 1 — 1.76 —
M, — 1.57 — 1 — 1.61 —
TM6a M, — 1.61 — 1 — 1.66 —

DESCRIPTION

Material corresponding to Torremormojén 6b (TM6b):

D4, They have a triangular outline, and a concave occlusal surface. They
show four main ridges and two centrolophs. The anteroloph is reduced. An extra
ridge between the protoloph and the anterior centroloph may be present. The an-
terior centroloph is always longer than the posterior one. The protoloph and the
metaloph are connected by their lingual ends, forming a Y.

P*. It has an elliptical outline, and the occlusal surface is somewhat concave.
It shows four main ridges and a posterior centroloph.

M!. They have a rectangular outline and a concave occlusal surface. The
protocone is high. The ridges have a regular design. There are four main ridges
and two centrlophs, and an extra ridge between the protoloph and the anterior
centroloph. There is a molar with a tubercle between the metaloph and the poster-
loph. In one of the cases, the centrolophs are connected to the protoloph and the
metaloph at the paracone and the metacone, and their lingual edges are in contact.
The other molar shows an isolated posterior centroloph. There is not an endoloph,
being the anteroloph and the protoloph well separated. The metaloph may be con-
nected or separated from the posteroloph at the metacone indistinctly. The ante-
roloph is not connected to the protoloph in the paracone.

M3, They have a trapezium shaped outline. The paracone is high. They show
four main ridges and two centrolophs, and one or two extra ridges, which lie



NEW GLIRTDAE AND CRICETIDAE... 149

between the protoloph and the anterior centroloph and between the posterior
centroloph and the metaloph. The centrolophs are connected to the protoloph
and the metaloph at the paracone and the metacone in two out of three cases.
The anterior centroloph is longer than the posterior one in two molars. There is
no endoloph. The anteroloph and the posteroloph may be connected or separated
from the protoloph and the metaloph in the paracone and metacone indistinctly.

P,. They have a triangular outline. The mesolophid and posterolophid are
well distinguishable, but the rest of the elements of the occlusal surface are not
developed. The anterior part is very reduced.

M,. It has a rectangular outline. The posterior part is wider than the anterior
one. There are four main ridges and a centrolophid. It shows four extra ridges,
one between the metalophid and the centrolophid, another one between the meso-
lophid and the centrolophid and the last two between the mesolophid and the
posterolophid. The centrolophid is divided into several segments, is 1/4 the molar
width long and is connected to the anterolophid both by its lingual and labial edges.

M,. It has a square shaped outline. There are four main ridges and a centro-
lophid. It shows two extra ridges, being one between the metalophid and the centro-
lophid and the other one between the mesolophid and the posterolophid. The
centrolophid is connected to the anterolophid by its lingual edge, and is 3/4 the
molar width long. The metalophid reaches the anterolophid by its lingual edge,
but both ridges are separated from each other by their labial edges. This molar
is two-rooted.

M,. It has a triangular outline. There are four main ridges and a centro-
lophid. It shows three extra ridges; one of them lies between the anterolophid and
the metalophid and the other two are between the mesolophid and the postero-
lophid. The centrolophid is connected to the anterolophid by its lingual edge.

Material corresponding to Torremormojén 6a (TMé6a):

M,. It has a rectangular outline. There are four main ridges and a centro-
lophid. There are three extra ridges, one of them between the metalophid and the
centrolophid, another one between the centrolophid and the mesolophid, and the
last one between the mesolophid and the posterolophid. The centrolophid is connec-
ted to the anterolophid by its lingual edge. The metalophid reaches the antero-
lophid both by its lingual and labial edges.
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DISCUSSION

The material of Torremormojén 6a and Torremormojoén 6b is morphologically
and biometrically homogeneous, and it is characterized by its large size and a rather
simple dental pattern. This is the largest glirid ever attributed to Peridyromys.

The inclusion of this species in a particular genus has been based on morphol-
ogical characters. Genera as Glirulus and Microdyromys are far from P. rex, having
and endoloph in the upper molars, as a major difference.

The simpler species of Pseudodryomys (P. simplicidens, P. robustus), are dis-
tinguishable from P. rex by its lower number of extra ridges in the upper and lower
molars. Pseudodryomys ibericus, as the other Pseudodryomys almost always shows
and endoloph in the M3, which is not known in P. rex.

Myomimus differs from P. rex by its simpler dental pattern, the higher fre-
quence of morphotypes of the M! and M? with square shaped outline, the wider
valleys and the contacts between ridges (see differential diagnosis, p. 147). More-
over, most of the M, and M, of Myomimus are three-rooted. The only M, of P.
rex in which the number of roots could be observed, is two-rooted.

The closer genera to this new glirid are Miodyromys and Peridyromys. It is
a diagnostical character of Miodyromys to show a U-shaped trigone. P. rex has
a V-shaped trigone. Moreover, species as M. aegercii are far from P. rex, with
a more complex dental pattern, especially in the upper molars.

The genus Peridyromys agrees in its diagnosis with P. rex. P. murinus is mor-
phologically close to P. rex, being difficult to distinguish both species except for
biometrical differences.

Genus Ramys GARCIA-MORENO & LLOPEZ MARTINEZ, in press.

Type species: Ramys multicrestatus (DE BRUIIN, 1966).

Other species attributed to the genus: Ramys perezi nov. sp.

Ramys perezi ALVAREZ-SIERRA nov. sp.
Pl. 1, 2 and 3; figs. 1-6, 11-14

Synonymy: ‘‘Peridyromys’’ aff. multicrestatus in LOPEZ & SANCHIz, 1982.

Holotype: M!? dex., cat. nr. AMP 9-77 (Pl. 2, fig. 1) stored in the collec-
tions of the Universidad Complutense of Madrid.

Type locality: Ampudia 9 (AMP 9), Prov. Palencia, Duero Basin, Spain.

Type level: Cricetulodon hartenbergeri assemblage zone (lower Vallesian,
upper Miocene), ALVAREZ-SIERRA et al. 1985.
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Derivatio Nominis: perezi - after Dr. A. Pérez Gonzalez of the Instituto Geo-
l6gico y Minero de Espaiia (I.G.M.E.) because of his interest int the biostratigraphy
of continental basins, and because of the coordination of the geological studies
of the Duero Basin.

Diagnosis: Medium-sized dormouse with concave occlusal surface. The valleys
between the ridges are narrow. The M!? have one to four accessory ridges, and
the anterior centroloph is longer than the posterior one. The M, , are three-rooted
and have three or four extra ridges. An accessory ridge between the centrolophid
and the mesolophid is situated in 50-70% of M, ,. The centrolophid is long, but
in the M, this ridge is shorter than in the M, ,.

Differential diagnosis: Ramys perezi n. sp. differs from Ramys multicresta-
tus (DE BRUIJN, 1966) by the following features:

a) Its larger size.
b) The low frequency of M!? with endoloph (one out of 32 specimens only).

¢) The extra ridge between the centrolophid and mesolophid in M, , is more
frequently present in R. perezi.

d) In the lower molars the anterolophid is always labially isolated, and the
mesolophid is always lingually connected to the posterolophid.
Ramys perezi differs from Miodyromys hamadryas (MAYOR, 1899) and
Miodyromys biradiculus MAYR, 1979 by:
a) Its larger size.
b) Its more complicated dental pattern of the upper molars.
¢) The presence of the posterior extra ridge in all P 4 Ss

R. perezi differs from M. hamadryas also by the longer centrolophid of the
M

1i,2¢
Moreover, R. perezi differs from M. biradiculus by the three-rooted lower
molars and the more complicated M>.

Ramys perezi differs from Miodyromys aegercii BAUDELOT, 1972 from the
German localities Schonenberg and Sandelszhausen (MAYR, 1979) by:

a) The labially and lingually isolated anteroloph of P*.

b) The posterior centroloph being always connected to the metacone in M!:2,

¢) In one M!2 of R. perezi an accessory ridge is present outside the trigone.

d) In the M!? of R. perezi the posteroloph is, or is not, connected to the
metacone, whereas in M. aegercii this ridge is always isolated.

e) The metalophid and centrolophid of P, are better developed.

f) The centrolophid of M, . is longer and the anterolophid is labially isolated
in all specimens.
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MATERIAL AND MEASUREMENTS
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DESCRIPTION

Material corresponding to Ampudia 9 (AMP 9).

General features of the upper dentition: The occlusal surface is concave and
the valleys are narrow. Generally the accessory ridges are lower and narrower than
the main ridges.

D*. Triangular circumference. Two morphotypes are present:

a) This type is of relatively large size. The four main ridges and two centro-
lophs are present. The short anteroloph is connected to the protoloph, with the
exception of one specimen, and to the anterior centroloph at the paracone, but
at the lingual border it ends freely. The protoloph and the metaloph meet at the
protocone. The posterior centroloph is connected to the metaloph at the metacone,
and it is shorter than the anterior centroloph. In two specimens the posteroloph
is an isolated ridge both lingually and labially, but in the other specimen the
posteroloph is connected to the protocone. A small extra ridge is present between
the posterior centroloph and the metaloph.

b) This type is smaller than the above described one and it has a simpler dental
pattern. The four main ridges and one centroloph are present. The anteroloph
is ill-developed, and consists of a cusp in most specimens. In 4 cases it reaches
the middle half of the tooth, and in 5 specimens it is labially connected to the
protoloph. Lingually the anteroloph ends freely in all specimens. The proto- and
metaloph meet at the protocone. The only centroloph present is the posterior one,
or it has a central position. The posteroloph ends generally freely at the labial
border, with the exception of one specimen, and lingually it reaches the protocone
in two cases only.

P*. Two types are present; a relatively small one and a relatively large one.
The dental pattern is similar, however. It has an oval circumference. The four
main ridges and one centroloph are present. In fresh, or little worn specimens,
the anteroloph is an isolated ridge. The posterior centroloph is generally connected
to the metacone. In one specimen only it represents a central cusp. In six specimens
the posteroloph is connected to the metacone, and lingually this ridge is connected
to the protocone, with one exception.

M2, The M! and M? could not be distinguished from one another in all
specimens. Generally the M? is narrower posteriorly than anteriorly. M! and M?
are described together as a consequence. The four main ridges and two centro-
lophs are present. The anteroloph reaches the paracone in 4 specimens, and in
12 it is separated from this cusp. Lingually the anteroloph ends closely to the pro-
tocone, but it reaches this cusp in one specimen only, thus forming and endo-
loph. The anterior centroloph is always longer than the posterior one. The anterior
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centroloph is connected to the paracone in 22 specimens, and in the other 10
specimens this ridge is separated from the paracone by a furrow. The posterior
centroloph is connected to the metacone. The posteroloph reaches the metacone
in 7 cases, and in 10 specimens it is isolated labially.

The position of the extra ridges enabled us to distinguish four morphotypes.
These are as follows:

a) One extra ridge is present, which is situated between the protoloph and
the anterior centroloph. Two specimens have this morphology.

b) The same extra ridge as described above, is present, and a cusp between the
two centrolophs. This morphology has been found in two specimens as well.

¢) Two accessory ridges are present; one between the protoloph and the an-
terior centroloph, and another smaller one between the posterior centro-
loph and the metaloph. Two specimens are of this type.

d) This is the most complicated type. The extra ridge between the protoloph
and the anterior centroloph is present, and between the two centrolophs,
cusps or small extra ridges are situated. Moreover, a small accessory ridge,
sometimes cusplike, is situated between the posterior centroloph and the
metaloph. One of the 19 specimens of this type presents various small cusps
distributed over the occlusal surface.

In two specimens the anterior extra ridge is connected to the posterior centro-
loph. (PI. 2, fig. 2). In one specimen the two centrolophs and the anterior extra
ridge meet in the central valley. (PI. 2, fig. 3). One specimen shows a slight orna-
mentation on the lingual border.

M3, The occlusal surface is less concave than that of the M!2. The dental
pattern consists of the four main ridges, the two centrolophs and various access-
ory ridges. In 11 out of 15 specimens an endoloph is present. In three specimens,
the anteroloph and posteroloph do not reach the paracone and metacone respect-
ively. In the central part of the tooth one to five extra ridges are present. Gener-
ally one well-developed extra ridge is situated centrally, although this ridge may
be confused with a centroloph. The other accessory ridges are of varying length,
width and height. In some specimens a small extra ridge is present between the
anteroloph and the protoloph.

D,. It has a rounded circumference. The anterior part is reduced. When rec-
ognizable, the anterolophid is a semicircular, well-developed ridge. In one specimen
the anterolophid meets the posterolophid labially. The meta- and centrolophid
are isolated ridges, and these ridges can be observed in two specimens only. Gener-
ally, the central part of the D, presents a chaotic pattern. The mesolophid meets
the posterolophid lingually, with two exceptions. An extra ridge is present in the
posterior valley.
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P,. The P, is larger than the D,. The anterior part is slightly reduced. The
four main ridges and the centrolophid are present. The anterolophid is a semicir-
cular, well-developed ridge. Labially this ridge is connected to the metalophid with
the exception of two specimens. Generally the anterolophid is connected to the
metaconid. The mesolophid and posterolophid are well-developed ridges, which
meet lingually in all specimens, and labially in three specimens only. In two speci-
mens a cusp is present between the anterolophid and the metalophid, and in one
specimen an accessory ridge is situated at the same place. A well-developed extra
ridge is present in the posterior valley.

M,. The valleys are narrow. The four main ridges and the centrolophid are
present. The anterolophid is lingually connected to the centrolophid, and when
the tooth is little worn, the anterolophid ends freely labially. In two out of nine
specimens the metalophid is connected to the metaconid. The large centrolophid
is connected to the mesolophid at the labial border in one specimen only. The
mesolophid meets the posterolophid at the lingual border of the molar. All main
ridges, with the exception of the anterolophid, have anteriorly pointing labial ends.
In all specimens at least three accessory ridges are present: a small one between
the anterolophid and the metalophid, a small one between the metalophid and
the centrolophid, and a large one between the mesolophid and the posterolophid.
Six specimens present an extra ridge between the centrolophid and the mesolophid.
One molar has an accessory ridge behind the posterolophid. The extra ridges are
smaller than the main ridges, with the exception of the well-developed ridge in
the posterior valley.

M,. Basically the M, is similar to the M,. In 7 out of 12 specimens an extra
ridge is present between the centrolophid and the mesolophid.

M,. The anterolophid does not reach the labial border, and the labial ends
of the other main ridges curve around towards the anterior side of the tooth.
Basically the M, resembles the M, and M,. The centrolophid is slightly shorter
and the morphology is more simple, however. All specimens have two accessory
ridges at least; a well-developed one between the anterolophid and the metalop-
hid, and a large one in the posterior valley. Only three specimens show a small
extra ridge between the metalophid and the centrolophid.

Material corresponding to Torremormojén 4 and 3 (TM 4 and TM 3).

On the whole, Ramys perezi from TM 4 and TM 3, presents the same dental
pattern as in AMP 9. Therefore, we restrict our description to some pecularities
of these assemblages.

D*. The only specimen present, is from TM 4, and it is relatively large. A
small extra ridge is present between the protoloph and the centroloph.
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P4, In three out of eight specimens the posteroloph is connected to the pro-
tocone. The posteroloph does not reach the metacone. In four specimens a small
cusp is present between the protoloph and the posterior centroloph.

M!2, The antero- and posteroloph are isolated from the paracone and meta-
cone, respectively.

M3. An endoloph is absent in the two M3 found in TM 4.

D,. The anterolophid is lingually connected to the centrolophid, and labially
it meets the metalophid. A small extra ridge is present between the centrolophid
and the mesolophid, which is connected to the latter ridge.

P,. There is no extra ridge between the anterolophid and the metalophid. In
some specimens a small accesory cusp is present.

M,. In one specimen the centrolophid meets the mesolophid labially, thus
closing the central valley. ‘

M,. In two specimens an extra ridge is present between the centrolophid and
the mesolophid.

Material corresponding to Torremormojon 5 (TM 5).

The material from TM 5 is similar to that of AMP 9, although some features
should be mentioned. These are the smaller size of the D, and the larger width
of the M? in TM 5. Furthermore, the only M, found, presents 4 extra ridges,
whereas in AMP 9 this element has three accessory ridges only.

DISCUSSION

Ramys perezi has various features in common with R. multicrestatus (DE
BRUIJIN, 1966) from the lower Vallesian of Pedregueras 2A. Some of these are
the three-rooted lower molars, the complexity of the dental pattern of the upper
molars and the length of the centrolophid. On the other hand differences are pre-
sent as well. These are the larger size of R. perezi, and the lower frequency of
specimens with endolophs. Generally the lower molars of R. perezi have a more
complicated dental pattern, as the most common morphotype of R. multicrestatus
has two accessory ridges only (GARCIA-MORENO & LOPEZ MARTINEZ, in press).
Moreover the extra ridge between the centrolophid and the mesolophid is more
frequent in R. perezi.

The small differences that present the assemblages from TM 3, TM 4 and
TM 5 with respect to AMP 9, are attributed to intraspecific variation.
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R. perezi from AMP 9 has a P* which differentiates in two size groups. In
TM 4 only one size group is present, which is intermediate between those of AMP
9. Similar size differences within one assemblage have been mentioned by DAAMS
(1981) in Dryomys nitedula Pallas, 1778 from Ulu Dag (Turkey) and in Micro-
dyromys DE BRUIIN, 1966 from Anwil. We therefore consider these differences
to be intraspecific.

Miodyromys aegercii BAUDELOT, 1972 from the middle Miocene German
localities of Schonenberg and Sandelszhausen (MAYR, 1979) has various features
in common with R. perezi. These are the three-rooted lower molars and the similar
complicated pattern of upper and lower molars. Differences between these two
species, are:

a) The oval shaped P* of R. perezi.

b) the labially and lingually isolated anteroloph of P* of R. perezi.

¢) the always isolated, both labially and lingually, anteroloph of M!? of M.
aegercii.

d) Extra ridge outside the trigone, are absent in M. aegercii.

e) the always labially isolated posteroloph of M2 of M. aegercii.

f) the better developed metalophid and centrolophid of P, of R. perezi.
g) the longer centrolophid of M, , of R. perezi.

h) the labially isolated anterolophid of M, , of R. perezi.

Genus Myolidus ALVAREZ-SIERRA nov. gen.
Derivatio Nominis: Myo - Greek for mouse, and Olid -after Valladolid.
Type Species: Myolidus sinuosus nov. gen. nov. sp.

Diagnosis: Medium-sized Gliridae with concave occlusal surface, and a very
complicated dental pattern. The valleys and ridges are narrow. The ridges are not
straight, but are more or less undulating. In the upper molars the ridges are gener-
ally at right angles with the longitudinal axis of the tooth. An endoloph is pre-
sent, and the anterior centroloph is longer than the posterior one. The number
of extra ridges varies between 2 and 6. The M, has an endolophid. The long
centrolophid is labially connected to the mesolophid in the majority of the M, ,.
Six accessory ridges are present in the M, ,.

Differential diagnosis: Myolidus differs from other genera with complicated
dental pattern by the strongly undulating ridges and by the main and extra ridges
being of more or less the same height and width.
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Mpyolidus differs from Microdyromys DE BRUIIN 1966, Dryomys PALLAS 1778
and Branssatoglis HUGUENEY 1967 by:

a) the presence of an endolophid in the M.

b) the high frequency of a labial connection between the centrolophid and
the mesolophid in M, ,.

¢) the more complicated dental pattern.

d) the smaller size of Microdyromys and Dryomys.

a) the lingual ornamentation of the upper molars.

b) the transverse ridges at right angles to the longitudinal axis of the tooth.
¢) the presence of an endolophid in M,.

d) the labial connection between the centrolophid and the mesolophid in M, ,.

Myolidus differs from Glirulus THOMAS, 1906 by:
a) its more complicated dental pattern.
b) the labial connection between the centrolophid and the mesolophid of M, ,.

Mpyolidus differs from Paraglirulus ENGESSER, 1972 by:

a) the presence of an endolophid in M,.

b) the labial connection between the centrolophid and the mesolophid.
¢) the anterior centroloph never reaching the endoloph.

Mpyolidus differs from Ebromys CUENCA, 1985 by:

a) the ornamentation on the lingual border of the upper molars.
b) the presence of an endoloph.

c) its narrower valleys.

d) its less complicated P,.

e) the presence of labial connections between the ridges of the upper molars.

Mpyolidus differs from Gliridae X in ENGESSER, 1972 by:

a) the lingual ornamentation of the upper molars.

b) the presence of an endolophid in M'.

¢) the labial connection between the centrolophid and mesolophid of M, ,.

Mpyolidus sinuosus ALVAREZ-SIERRA nov. sp.
Pl. 1 and 3; fig. 7-8, 1-10

Derivatio Nominis: sinuosus -because of the undulating ridges.

Holotype: M, dext. (AMP 3-33), P1. 3, fig. 3, stored in the collections of the
Universidad Complutense of Madrid.

Type Locality: Ampudia 3 (AMP 3), prov. of Palencia, duero Basin, Spain.
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Type Level: Progonomys hispanicus assemblage zone, ALVAREZ-SIERRA et.
al. 1985, upper Vallesian, upper Miocene.

Diagnosis and differential diagnosis: see genus.

Synonymy: Gliridae nov. cf. Glirulus in LOPEZ & SANCHIiz, 1982.

MATERIAL AND MEASUREMENTS
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DESCRIPTION

Material corresponding to Ampudia 3 (AMP3):

Upper dentition: The occlusal surface is concave. The lingual border shows
ornamentation. The valleys and undulating ridges are narrow. Generally the main
ridges are of the same width as the accessory ridges. The anteroloph and pos-
teroloph do not reach the paracone and metacone, respectively. An endoloph is
present.

P4. The four main ridges and the two centrolophs are present. The anterior
centroloph is shorter than the posterior one, and it is not connected to the para-
cone. In one of the specimens two small cusps are present; one between the pos-
terior centroloph and the metaloph, and one between the metaloph and the
posteroloph.

M2, The four main ridges and the two centrolophs are present. The anterior
centroloph is longer than the posterior one, although in some specimens these two
ridges meet in the central valley to form a composite ridge. The anterior and
posterior centroloph are connected to the paracone and metacone respectively.
Three long extra ridges are present; one between the anteroloph and the protoloph,
which is connected to the paracone, one between the centrolophs nearly reaching
the endoloph, and one between the metaloph and the posteroloph. Three smaller
extra ridges are present in the following positions; between the protoloph and the
anterior centroloph, between the central extra ridge and the posterior centroloph,
and between the posterior centroloph and the metaloph.

M3. The four main ridges and various extra ridges are present. The two
centrolophs meet in the central valley. The anterior centroloph is connected to
the paracone. The posterior centroloph is isolated from the metacone. Four ac-
cessory ridges of variable size and position are present. A long extra ridge is always
present between the anteroloph and the protoloph. Small accessory cusps are
present at various places of the occlusal surface.

Lower dentition; The occlusal surface is concave. The valleys and undulat-
ing ridges are narrow. Generally the main ridges and extra ridges are of the same
width. Complicated dental pattern.

P,. A rounded circumference. The four main ridges and the centrolophid are
present. In one specimen the anterolophid and posterolophid meet both lingually
and labially to form a circular ridge. The other specimen is too worn to observe
this character. One of the specimens has three accessory ridges: one between the
metalophid and centrolophid, one between the centrolophid and the mesolophid,
and one in the posterior valley.



NEW GLIRIDAE AND CRICETIDAE... 161

M,. The four main ridges and the centrolephid are present. The antero-
lophid does not reach the labial border. The metalophid and posterolophid curve
forward at the labial border. The centrolophid and mesolophid meet at the labial
border, thus closing the central valley. An endolophid is present. The centrolophid
and mesolophid reach the endolophid, but the metalophid is separated from the
endolophid. Six accessory ridges are present; one between the anterolophid and
metalophid, one between the metalophid and the centrolophid meeting lingually
the metalophid, one between the centrolophid and the mesolophid, and three in
the posterior valley, of which the central one is the largest.

M,. The four main ridges and the centrolophid are present. The antero-
lophid does not reach the labial border, but the centrolophid does. One out of
four specimens has an endolophid. Lingually the anterolophid meets the centro-
lophid, and the mesolophid the posterolophid. In three specimens the long centro-
lophid meets the mesolophid near the labial border. Lingually the metalophid ends
freely. Six extra ridges are present, which are situated as in the M,. Small access-
ory cusps are present as well. The extra ridges may be interrupted.

M,. An endolophid is absent. At the lingual border the anterolophid meets
the centrolophid, and the mesolophid the posterolophid. The metalophid is separ-
ated from the metaconid. The centrolophid meets the mesolophid at the labial
border. A long extra ridge is present between the anterolophid and the metalophid.
A small extra ridge is present between the metalophid and the centrolophid, which
is lingually connected to the metalophid in one specimen. Another small extra ridge
is situated between the centrolophid and the mesolophid, and a long accessory
ridge is present between the mesolophid and posterolophid. One of the specimens
has an accessory cusp in the lingual part of the posterior valley.

Material corresponding to Ampudia 3A (AMP3A):

D*. The circumference of the occlusal surface is triangular. The four main
ridges and the two centrolophs are present. The valleys are narrow. The antero-
loph is an isolated ridge. The metaloph does not reach the protocone. The an-
terior centroloph and the posterior one are connected to the paracone and metacone
respectively. Two extra ridges are present; one between the protoloph and the an-
terior centroloph, and one between the metaloph and the posteroloph.

P#. The dental pattern of this element agrees rather well with that of the type
locality. Some slight differences have been observed, however. In one of the speci-
mens the anterior centroloph is longer than the posterior one, and an extra ridge
is present between the protoloph and the anterior centroloph.

M2, The posterior centroloph is labially isolated, and only two extra ridges
are present. Furthermore the dental pattern agrees with that of the type locality.
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M3, Five extra ridges are present. The remaining dental pattern is similar to
that of the type locality.

P,. An endolophid is present. The anterolophid and posterolophid reach the
endolophid, the other ridges do not. A longitudinal ridge extends from the meta-
lophid towards the posterior extra ridge, without reaching it, however. A small
extra ridge is present between the anterolophid and the metalophid.

M,. This element agrees with the M, of the type locality.

Material corresponding to Torremormojéon 1 and 1A (TM1 and TM1A):

Generally the material from these localities agrees well with that of the type
locality Ampudia 3. Therefore, only the deviating features are mentioned.

P*. One specimen shows a posterior centroloph which is longer than the an-
terior one. In the other specimens the anterior centroloph is longer than the pos-
terior one. One specimen has an extra ridge between the protoloph and the an-
terior centroloph.

M!2. Only two accessory ridges are present. One is present between the pro-
toloph and the anterior centroloph, and the other one between anteroloph and
the protoloph.

P,. The anterolophid, metalophid, centrolophid and mesolophid meet at the
labial border. :

M,. The anterolophid is centrally interrupted.

M,. In the only M, present, the anterolophid is connected to the metalophid
at the labial border. The posterior extra ridge is labially connected to the postero-
lophid.

M,. The anterolophid and metalophid meet labially, but lingually the meta-
lophid is isolated. The centrolophid is not connected to the mesolophid at the labial
border. The mesolophid meets the posterolophid labially.

DISCUSSION

Mpyolidus sinuosus nov. gen. n. sp. has been found in four localities of late
Miocene age in the Duero Basin in the province of Palencia: Ampudia 3 (type
locality), Ampudia 3A, Torremormojon 1 and Torremormojon 1A.

Some slight differences have been observed between the assemblages of Am-
pudia on one hand, and those of Torremormojon on the other. First of all the



NEW GLIRIDAE AND CRICETIDAE... 163

P, and lower molars from TM 1 and 1A are somewhat smaller. Furthermore, the
only M"? present in TM 1 has only, two accessory ridges, contrasting with the
six extra ridges present in the type material. Other slight differences are present
as well, but in general we consider all mentioned deviations to fall within the intra-
specific variation.

In the differential diagnosis it is demonstrated that Myolidus is characterized
by a set of features that separates it well from other dormouse genera. Most
characteristic features are the undulating ridges, the ornamentation of the endo-
loph, the parallel running ridges at right angles with the longitudinal axis of the
tooth, the presence of an endolophid and the labial connection between the cen-
trolophid and the mesolophid in the M, and M,.

The phylogenetic relations of the majority of the Gliridae are still unknown.
Some authors (VAN DE WEERD, 1976; MAYR, 1979; AGUSTI, 1981; DAAMS, 1981
and 1985) have described lineages of various dormouse species, but phylogenetic
relationships between genera have never been clearly demonstrated. GARCIA-
MORENO & LOPEZ-MARTINEZ (in press) compare Ramys multicrestatus from Pe-
dregueras 2A with twelve other Gliridae species from 5 genera. Their numerical
taxonomical study shows that the observed groups are characterized by a combi-
nation of features, and not by the exclusion of features. Therefore it seems haz-
ardous to attach great importance to one specific character.

The possible phylogenetic relations of the new dormice from this paper, remain
obscure so far. We suggest the necessity of a revision of the diagnostic features
of the subfamilies of the Gliridae in order to establish more phylogenetically rela-
ted groups than those existing today.

Family Cricetidae STEHLIN & SCHAUB, 1951.

Subfamily Cricetodontinae STEHLIN & SCHAUB, 1951.

Genus Megacricetodon FAHLBUSCH, 1964.

Type species: Megacricetodon gregarius (SCHAUB, 1925).
Other species belonging to the genus:

minor (LARTET, 1851).

. bourgeoisi (SCHAUB, 1925).

. gregarius (SCHAUB, 1925).

ibericus (SCHAUB, 1944).

collongensis (MEIN, 1958).

. primitivus (FREUDENTHAL, 1963).

. crusafonti (FREUDENTHAL, 1963).

S XXX XKEKX

. bavaricus FAHLBUSCH, 1964.
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M. similis FAHLBUSCH, 1964.

M. minutus DAXNER, 1967.

M. debruijni FREUDENTHAL, 1968..
M. gersii AGUILAR, 1980.

M. germanicus AGUILAR, 1980.

Megacricetodon lopezae, GARCIA-MORENO nov. sp.
Pl. 5, fig. 1-12

Synonymies: M. similis FAHLBUSCH, 1964 in FREUDENTHAL, 1968. M. aff.
crusafonti GARCIA-MORENO, 1983.

Holotype: Fragmentary dextral mandible, with M, and M,. SIM2RH1 (Pl.
5, fig. 1).

Type locality: Simancas 2 (SIM2), province of Valladolid, Duero Basin, Spain.

Type level: Megacricetodon lopezae assemblage zone (ALVAREZ-SIERRA et.
al. 1985).

Age: Late Aragonian (continental middle Miocene).

Derivatio nominis: Dedicated to Professor Dr. Nieves Lépez Martinez, Uni-
versidad Complutense de Madrid, Spain.

Diagnosis: Megacricetodon larger than M. minor and smaller than M. crusa-
fonti. The anteroconid is simple in 50% of the molars, it divided into two cusps
in 25% of the cases, and it is slightly split in 25% of the cases.

The anterocone is divided in 70% of the specimens, being slighty split in
the rest of the cases. The mesolophid is frequently absent, but a short meso-
lophid may be present. There is often a short mesoloph, but in some cases it
may be long or it may be absent. In the M?, the internal valley is frequently
directed forwards, and rarely it may be transverse. The posterolophid is always
long. In the M!, there is often a short posteroloph, but long and absent postero-
lophs may appear with a significative frequency. In the M? the posteroloph is
long.

Differential diagnosis: M. lopezae differs from M. crusafonti-ibericus also
present in Simancas 2 by its smaller size (Fig. 1), and by the higher frequency of
primitive morphotypes in the upper and lower molars; M. similis has the same
size as M. lopezae, but the former often shows a simple anteroconid, and fre-
quently shows a posterior spur of the paracone on the M! and M?, currently
connected to the mesoloph, which is long in most of the cases. M. lopezae does
not share this morphology.
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MATERIAL AND MEASUREMENTS

Locality  Elem. L N W
min. mean. max. min. mean. max.
M, 1.43 1.46 1.50 8 0.88 0.89 0.92
M, 1.05 1.07 1.11 8 0.86 0.89 0.92
SIM2 M, 0.70 0.77 0.84 7 0.84 0.97 1.03

M! 1.39 1.56 1.66 13 0.88 0.98 1.09
M? 1.00 1.11 1.22 9 0.82 0.92 1.02
M3 0.58 0.65 0.72 3/2 0.76 0.77 0.78

DESCRIPTION

M,. In four cases, the anteroconid is simple, in two cases it is slightly split
with a short anterior furrow and in the other two cases, the anteroconid is divided
with a long anterior furrow. There may be a ridge in the anterior part of the molar.
In five cases, there is not a mesolophid. In other three specimens, the mesolophid
is short. The metalophulid and the hipolophulid are directed backwards in four
cases; in three molars they are perpendicularly connected to the longitudinal ridge,
and in one specimen they are directed forwards. In five molars, the external val-
ley is transverse, and in three cases the external valley es directed forwards. In
one specimen, the metalophulid is connected to the anterolophulid. In seven mo-
lars, the metalophulid is connected to the anterior edge of the protoconid. In six
cases, the hipolophulid is connected to the anterior edge of the hipoconid. In the
rest of the molars, the hipolophulid is connected to the ectolophid.

M,. The metalophulid is connected to the anterolophid in one case. In six
molars, there is a lingual anterolophid which is well separated from the meta-
lophulid by a wide valley. The metalophulid is always directed forwards, and it
is always connected to the ridge which joins the protoconid and the anterolophid.
In four molars, there is no mesolophid; in three cases, there is a short mesolophid.
Six specimens show a transverse external valley, and in the last one the external
valley is directed backwards.

M,. It is rather difficult to distinguish the M, of M. lopezae from the ones
of M. crusafonti-ibericus, which appears associated in Simancas 2, although the

bigger specimens should belong to M. crusafonti-ibericus and the smaller ones
to M. lopezae.
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There is always a long antelolophid in the anterior part of the molar. In two
cases, there is not a mesolophid, and in other two there is a short one. The ento-
conid is very small. In two molars, the metalophulid is connected to the anterior
edge of the protoconid; in one case, the metalophulid is connected to the proto-
conid itself, and in the last molar, the metalophulid is interrupted, separated from
the protoconid by a narrow valley.

M!. In nine molars, the anterocone is divided and there is a long furrow in
the anterior part of this cusp. In four cases, the ridge is short. There may appear
a ridge in the anterior edge of the molar. The protolophule is always simple; it
is directed backwards in eight cases and it is transverse in the other five. In ten
specimens, the protolophule is connected to the posterior edge of the procone;
in three molars, it is connected to the ectoloph. The metalophule is always direc-
ted backwards. In ten molars, the metalophule is connected to the posterior edge
or ghe hipoconid. In three cases, it is connected to the posteroloph. There is not
a mesoloph in four molars. In six specimens there is a short mesoloph, and in
the last three, the mesoloph is long. In seven cases the internal valley es transverse,
being in the rest of the molars directed forwards. The posteroloph is long in two
cases, short in nine, and absent in the last two cases.

M2, The internal valley is directed forwards in seven molars, and it is trans-
verse in two. In one of the molars with transverse internal valley, the protolophule
is double. The rest are simple. Six of the latter cases show the protolophule directed
forwards and in the last two, the protolophule is transverse to the longitudinal
ridge. In three specimens there is not a mesoloph; four cases have a short one
and the last two show a long mesoloph. The posteroloph is always long.

M3. In one of the molars, the protolophule is connected to a thickening of
the anterolophid. In a different specimen, the protolophule is connected inme-
diately after the anterolophid. In the third molar, this character is not observable.
In one of the cases there is a ridge which starts in the protolophule and points
back longitudinally, towards a small cusp in the centre of the molar, and in that
point, the ridge is divided in two; one of the branches goes towards the labial edge
of the molar and the other one towards the hipocone. In the other two molars
there is a similar morphology, but it lacks the ridge which starts in the protolophule.
The central valley is very small.

DISCUSSION

M. crusafonti-ibericus coexists with M. lopezae in Simancas 2, and both species
are easily distinguishable due to a wide discontinuity in the size of this population



168 M. A. ALVAREZ-SIERRA, E. GARCIA-MORENO

of Megacricetodon (fig. 1). There is also a discontinuity in the distribution of so-
me morphotypes, as the internal valley of the M? (fig. 2a) and the anteroconid
(fig. 2b). In the M? of M. lopezae there is an internal valley directed forwards
in a 77% of the M2, while in M. crusafonti-ibericus of Simancas 2 this morpho-
type is unknown. It is also significative the larger frequency of simple anteroconids
in M. lopezae (50%), than in M. crusafonti-ibericus of Simancas 2 (25%).

In the latter Megacricetodon the morphotype of split anteroconid predomi-
nates (75%). Such a morphotype is represented in M. lopezae just by a 25%.

Comparing the size of M. lopezae with populations of M. crusafonti from
outside the Duero Basin, like the ones of Daroca Basin (FREUDENTHAL, 1968),
we found a certain overlapping of the scattered points, but M. lopezae is always
around the lower limits of size of M. crusafonti. Comparison of the size of M.
lopezae with other contemporary populations of M. crusafonti-ibericus of the Due-
ro Basin -Torrelobatén 1, Otero 2 (upper Aragonian), Garcia Moreno, in prep.-
always permits to distinguish easily both species.

FREUDENTHAL & CUENCA (1984) have proposed a «variation coefficient» (V?)
which is used to estimate the degree of heterogeneity of a sample: its application
to the cricetids permits to decide if a sample contains more than one species. This
coefficient depends on the range (R = difference between the maximum and the
minimum of length or width), and the middle point (M = arithmetic mean of
the maximum and minimum), according to the following ratio:

100 R
M

V=

The value of V’ has been determined for the M' and M, of Megacricetodon
of Simancas 2, since referring to measuring errors, «It seems that M' and M,
are the least variable teeth of cricetids (...)», FREUDENTHAL & CUENCA, 1984,
p. 8. Values of V’ obtained for the population of Megacricetodon of Siman-
cas 2, and compared with the ones of the 140 populations analyzed by FREUDEN-
THAL & CUENCA, confirm the existence in Simancas 2 of two species of Mega-
cricetodon.

Phylogenetic relationships of M. lopezae will be discussed together with M.
freudenthali (p. 173).

Megacricetodon freudenthali GARCIA-MORENO nov. sp.
Pl. 6, fig. 1-13

Synonymys: Megacricetodon minor-debruijni ALVAREZ-SIERRA, 1983.
Megacricetodon minor-debruijni ALVAREZ-SIERRA & GARCIA-
MORENO, 1985.

Holotype: M! sin. AMP9RHI15 (PI. 6, fig. 1).
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Figura 2. a- Distribution of the morphotypes of the internal valley of the M?-o: transverse, ®: direc-
ted forwards. b-distribution of the morphotypes of the anteroconid of the M -o: simple,
o :slightly split, ® split.
o-:M. Lopezae
A-: M. crusafonti-ibericus.
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Type locality: Ampudia 9 (AMPY), province of Palencia, Spain.

Type level: Cricetulodon hartenbergeri assemblage zone (ALVAREZ-SIERRA
et al. 1985).

Age: Lower Vallesian (continental upper Miocene).

Derivatio nominis: Dedicated to Dr. M. Freudenthal, Rijksmuseum van Ge-
ologie en Mineralogie, Leiden, The Netherlands.

Diagnosis: Small sized Megacricetodon. The anteroconid is simple. The M,
and M, almost always have an mesolophid, which often is long. The anterocone
is simple or bilobulated, and the anterior furrow is very slight or absent. The M!
and M? almost always have a mesoloph. The external valley in the M? is gener-
ally directed forwards. In the M' and M, the posteroloph (’id) is always long, as
well as in the M?

Differential diagnosis: M. freudenthali differs from M. debuijni by its simple
anteroconids. It differs from M. minor by its higher frecuency of primitive mor-
photypes, especially the frequency of simple anterocones and the frecuency of long
mesolophs (’ids) and posterolophs (’ids). The rest of the known species of Mega-
cricetodon with simple anteroconids have a morphology still more simple than
M. freudenthali.

MATERIAL AND MEASUREMENTS

Localities  Elem. L N A\
min. mean. max. min. mean. max.
AMP9 M, 1.25 1.33 1.37 5 0.76 0.79 0.84
M, 1.00 1.03 1.09 6 0.76 0.80 0.84
M, 0.88 0.94 1.00 3 0.74 0.75 0.78
M! 1.34 1.34 1.34 4 0.81 0.86 0.91
M? 0.96 1.06 1.13 4 0.88 0.90 0.92
™, M, — 1.14 — 1 — 0.73 —
M, — 1.04 — 1 — 0.81 —
M! 1.33 1.36 1.39 2 0091 0.92 0.94
™, Mm! 1.33 1.36 1.39 4 0.85 0.91 0.98
M? — 1.06 — 1 — 0.93 —
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DESCRIPTION

Material corresponding to Ampudia 9 (AMPY):

M,. The anteroconid is always simple. Two molars have two ridges which
start in the anteroconid; the labial one reaches the posterior part of the protoconid.
The lingual one is smaller. In other two specimens, there is only the labial ridge.
The last molar, does not show these ridges, but in this specimen the anterolophid
bifurcates in its middle part; the lingual branch reaches the anteroconid, but the
labial branch keep separated from the anteroconid by a narrow valley. There is
a molar in which the anteroconid is isolated, because of the reduction of the ante-
rolophid, which does not reach it. In two cases there is a short mesolophid; in
the last three molars, there is a long mesolophid. The external valley is transverse
in three molars. In the last two it is directed forwards. The metalophulid and the
hipolophulid are transverse. The metalophulid is connected to the anterior
edge of the protoconid in four cases, and it is connected to the anterolophid in
one specimen. The hipolophulid is connected to the anterior edge of the hipoconid
in four molars; in the last one it is connected to the endoloph. There is a molar
in which a ridge starts from the metalophulid and has a longitudinal direction.
In another case, there is a small ridge in a simetrical position respect to the meso-
lophid. There is always a long posterolophid, separated from the entoconid by
a wide valley.

M,. In one specimen, the metalophulid is connected to the anterolophid. In
another one, it is connected at the protoconid. The third molar does not have
an anterolophid. There is one case in which the metalophulid is connected to the
anterior part of the protoconid. In the last two molars this connection is not ob-
servable. The anteroloph is double in two out of six specimens. In one molar there
is a small ridge which starts in the metalophulid. There is a long mesolophid in
three molars and a short one in other three cases. The internal valley is transverse
in four molars and it is directed backwards in the last two molars. The hipolophulid
is transverse and it is always connected at the anterior edge of the hipoconid. The
posterolophid is long in four cases and it is short in two. There is a posterior spur
of the metaconid in one case.

M,. Two out of three molars show anterolophid. The metalophulid is con-
nected at the anterior part of the protoconid. There is a posterior spur of the
metaconid in one case. In two molars, mesolophid and posterolophid are con-
nected and enclose the entoconid. In the last molar, the mesolophid is hardly
observable. The internal valley is directed bakwards.

M!. The anterocone is simple or bilobulated. There is not an anterior furrow
of the anterocone, or the furrow is very slight (the anterocone fastly becomes simple
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when worn). In one molar, the anterocone is simple. In two cases, the anterocone
lobes are simetric. In the third one, there is a lobe bigger than the other one. In
this molar, there is a ridge which starts in the labial lobe (the bigger one), point-
ing backwards. The protolophule is simple and transverse, and it is connected in
two molars at the posterior part of the protoconid and in the other two cases at
the ectoloph. The mesoloph is always long. The metalophule points backwards
in two cases and it is transverse in the other two. The internal valley is always
directed forwards. The posteroloph is always long.

M2, There is always an anteroloph, which is double in two cases. The proto-
loph is connected at the posterior part of the protocone in two molars, and in
the other two cases this ridge is connected somewhat before. In three molars there
are a long mesoloph. In the last one the mesoloph is short. The internal valley
is directed forwards in three molards and it is transverse in one case. The meta-
lophule is transverse and it is connected to the hipocone in two cases, while in
the other two molars, the connection appears in the anterior edge of this cusp.
The posteroloph is always long.

Material corresponding to Torremormojén 3 (TM3):

Differences between the population of Torremormojén 3 and the type popu-
lation are: the M, does not have a mesolophid. The metalophulid points for-
wards. In the M,, the hipolophulid is directed forwards. In the M!' there is not
a mesoloph, and the internal valley is transverse.

Material corresponding to Torremormojoén 4 (TM4):

Differences between the population of Torremormojoén 4 and the type popu-
lation are: in the M? the mesoloph is very short.

DISCUSSION

Similarities between M. minor, M. debruijni and M. freudenthali are mainly
biometrical. Morphological differences are remarkable and in short they are:

Anterocone: FREUDENTHAL (1968) describes, in the type locality of M. de-
bruijni, only morphotypes with split anterocone. Upper Aragonian M. minor popu-
lations in Almazan Basin (SESE, 1980) and Calatayud-Daroca Basin (FREUDEN-
THAL, 1963), always show split anterocones with a deep anterior furrow. In con-
trast, M. freudenthali never has a completely split anterocone; there are not a deep
anterior furrow, and the bilobulation of the anterocone is so slight that when the
anterocone is somewhat worn it fastly becomes a simple cusp.

Anteroconid: M. freudenthali always shows a simple anteroconid. M. minor
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populations of Nombrevilla (FREUDENTHAL, 1963), Manchones 1 (FREUDENTHAL,
1963) and the M. minor-debruijni of Escobosa de Calatafiazor (SESE, 1980), may
show morphotypes of bilobulated anteroconid, although they always make a small
number. M. debruijni populations of Pedregueras 2A, Pedregueras 2C (FREUDEN-
THAL, 1968) and Carrilanga 1 (DAAMS pers. com.) typically show split anteroconids
in wide percentages.

Mesolophid in the M, : percentages of long mesolophids in Pedregueras 2A,
Pedregueras 2C and Carrilanga 1 are respectively 6.5%, 0% and 18% (DAAMS,
pers. com.) while this morphotype appears in M. freudenthali in 50% of the cases.
M. minor populations of Nombrevilla and Escobosa never show long mesolophids.
Nevertheless, the percentages of this morphotype in Manchones 1 and Ampudia
9 are similar.

Mesolophid in the M,: M. freudenthali has a higher frequency of long meso-
lophids than M. debruijni. The former one has a 42% of long mesolophids, while
in Pedregueras 2A, Pedregueras 2C and Carrilanga 1, percentages are 13%, 2%
and 30% respectively (DAAMS, pers. com.). On the other hand, the percentages
of absent mesolophids in pedregueras 2A, Pedregueras 2C and Carrilanga 1 are
52%, 10% and 33% respectively (DAAMS, pers. com.), while in M. freudenthali
is 0% (the seven M, of Ampudia 9 have a mesolophid). Something similar hap-
pens with Nombrevilla and Escobosa M. minor populations, where percentage
of long mesolophids are 22% and 0%, and percentages of absent mesolophids
are 22% and 100% respectively (DAAMS, pers. com.). In Manchones 1, only five
M, are known. Three have a long mesolophid and the other two do not show this
ridge (DAAMS, pers. com.).

Morphological differences between M. freudenthali and M. minor-M. de-
bruijni are enough to separate both taxa at first sight. Although perhaps some
populations which appear in our analysis may not be documented enough to per-
mit establishing undoubtful discontinuities in the distribution of some characters,
it is very significant that every difference between M. freudenthali and the other
two Megacricetodon species always point to characterize the morphology of the
former cricetid as plesiomorphic in respect to the one of M. minor and M. de-
bruijni. From this point of view, it seems that the phylogenetical relationship be-
tween these three Megacricetodon could be clear. However, a complete analysis
presents an interesting phylogenetical problem which will be dealt with later.

PHYLOGENETIC RELATIONSHIPS

The coexistence of M. lopezae and M. crusafonti-ibericus in Simancas 2 (fig. 3)
probably means that both taxa are not related in an ancestor-descendant way. On
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the other hand, it is as difficult to suppose that M. lopezae belongs to the M.
crusafonti-M. ibericus lineage as to think that the former belongs to the M. minor-
M. debruijni lineage. This lineage is present in the Duero Basin in older, contem-
poraneous and more modern localities than Simancas 2. Moreover, M. lopezae
coexists with M. minor in Torremormojon 6b (fig. 3). M. Lopezae cannot be an
ancestor of M. freudenthali because the latter one shows a more simple morphol-
ogy than M. lopezae being associated with more modern faunas (Cricetulodon
assemblages; lower Vallesian). Therefore, at least three lineages of Megacricetodon
are recognizable in the Aragonian of the Duero Basin. M. lopezae should be a
representative of an independent lineage, contemporaneous of the large sized M.
crusafonti-M. ibericus and of the small sized M. minor-M. debruijni.

All the characters which differentiate M. freudenthali from M. minor are ple-
siomorphic in the former one. Both are of the same size, and ignoring their strat-
igraphical positions they could be phylogenetically related. In fact, M. freudenthali
could agree with an hypothetic ancestor of M. minor (see comparison between
M. freudenthali and M. minor, p. 172). Nevertheless, M. freudenthali occurs in
more modern levels than M. minor, in Cricetulodon and Progonomys assemblages
(lower Vallesian), with no other representative of the genus Megacricetodon.

Assemblages of M. minor-M. debruijni occur in the Duero Basin in the older
localities Torrelobaton 1 and Otero 2 (GARCIA MORENO, in. prep.), in association
with M. ibericus (upper Aragonian and lower Vallesian). Therefore, the strat-
igraphic position of M. freudenthali and M. minor-M. debruijni in the Duero Basin
implies that M. freudenthali is not an ancestor of M. minor. Neither it can be
a descendant, because of its simple dental pattern. It is neither possible, to relate
M. freudenthali with the M. crusafonti-M. ibericus lineage, because both taxa are
morphologically and biometrically very different. Therefore, it is only possible
to guess that M. freudenthali is an immigrant which represents a new evolutive
lineage, with a great morphological primitivism during the lower vallesian. That
is to say, there are four recognizable evolutive lineages of Megacricetodon in the
upper Aragonian and lower Vallesian of the Duero Basin.

It is a striking fact thar the discovery of M. freudenthali as the representative
of a new line is based on its inversed stratigraphic position in respect to M. mi-
nor, its theoretical descendant. If the discovery of M. freudenthali were an isola- .
ted datum, the biostratigraphic position of Ampudia 9 could be considered to be
lower than the duerian localities with M. minor. This a frequent kind of error
when studying isolated localities and it illustrates once more the needing of using
always sequences which contain several stratigraphically superposed localities. The
type locality of M. freudenthali is included in a sequence which contains three
micromammal localities (ALVAREZ-SIERRA & GARCIA-MORENO, 1985).
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TORREMORMOJON 3

AMPUDIA 9

TORREMORMOJON 6a

TORREMORMOJON 6b

OTERO 2

OTERO 1

SIMANCAS 2
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Figure 3. Chart showing the phylogenetic relationships of the duerian species of Megacricetodon.

minor
freudenthali
lopezae

aff. collong.
ibericus
crusaf.-iber.

Localities have been arranged following the stratigraphic sequence.
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PLATE 1

Ramys perezi ALVAREZ-SIERRA 1. SD.

Figure 1. P* dex. TM4-6
2. M? sin. TM4-8
3. M, dex. TM4-23
4. P, dex. TM4-14
5. M, dex. TM4-19
6

. M; sin. TM4-31

Mpyolidus sinuosus ALVAREZ-SIERRA n. gen. n. sp.

Figure 7. M? dex. TM1-52
8. M, dex. TM1-60

Megacricetodon freudenthali GARCIA-MORENO n. sp.

Figure 9. M, dex. TM3-7
10. M' sin. TM4-34
11. M' sin. TM3-2

All figures x 28
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PLATE 2

Ramys perezi ALVAREZ-SIERRA n. sp.

Figure 1. M dex. AMP9-77. Holotype.
2. M"* dex. AMP9-79
3. M'? dex. AMP9-84
4. M? sin. AMP9-95
5. M? sin. AMP9-98
6. P, sin. AMP9-114
7. D, sin. AMP9-100
8. M, dex. AMP9-123
9. M, dex. AMP9-122
10. M, dex. AMP9-125
11. M, dex. AMP9-146
12. M, dex. AMP9-142

All figures x 27



NEW GLIRIDAE AND CRICETIDAE... 181




182 M. A. ALVAREZ-SIERRA, E. GARCIA-MORENO

PLATE 3

Mpyolidus sinuosus ALVAREZ-SIERRA 1. gen. 1. Sp.

Figure 1. D dex. AMP3A-1

2. P*sin. AMP3-16

3. M'? dex. AMP3-33. Holotype.
4. M’ sin. AMP3-20

5. D, dex. AMP3-24

6. M, dex. AMP3-32

7. M; sin. AMP3-27

8. M, dex. AMPE3A-6

9. M, sin. AMP3-30

10. P, sin. AMP3A-5

Ramys perezi ALVAREZ SIERRA . Sp.

Figure 11. D* sin. AMP9-56
12. D* dex. AMP9-61
13. P* sin. AMP9-67
14. P* dex. AMP9-73

All figures x 27
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PLATE 4

Peridyromys rex GARCIA-MORENO nov. sp.

1. M' dex. TM6bRGI. Holotype.
2. P* dex. TM6bRG3

3. M' sin. TM6bRG4

4. M’ dex. TM6bRGS

5. D* dex. TM6bRG2

6. M’ dex. TM6bRG6

7. M, dex. TM6bRG9Y

8. P, dex. TM6bRG7

9. M, sin. TM6bRGI10

0. M, sin. TM6bRGS

Coll. Dpmnt. of Paleontology. UCM.
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PLATE 5

Megacricetodon lopezae GARCIA-MORENO nov. sp.

Figure MII-M2 dex. SIM2RHI1. Holotype.

1.

2. M sin. SIM2RH2

3. M' dex. SIM2RH3
4. M' sin. SIM2RH4

5. M' sin. SIM2RHS5

6. M, sin. SIM2RHS8

7. M, dex. SIM2RH9
8. M’ sin. SIM2RH6

9. M, sin. SIM2RHI10

2
10. M dex. SIM2RH7
11. M, sin. SIM2RH11
12. M, dex. SIM2RH12

Coll. Dpmnt. of Paleontology. UCM.
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PLATE 6

Megacricetodon freudenthali GARCIA-MORENO nov. sp.

Figure 1. M' dex. AMP9RHI5, Holotype.
2. M' sin. AMP9RHI
3. M' dex. AMP9RH2
4. M, dex. AMP9RH?7
5. M, dex. AMP9RHS8
6. M12 sin. AMP9RH9
7. M sin. AMP9RH3
8

. M? sin. AMP9RH4
9. M’ sin. AMP9RHS
10. M? sin. AMP9RH6
11. M, dex. AMP9RHI10
12. M, dex. AMP9RHI11
13. M, sin. AMP9RH12

Coll. Dpmnt. of Paleontology. UCM.








