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Abstract

The fossil rodents from three new localities are described.
The three new localities Tarazona 2, 3 and 4 are strati-
graphically superposed to Tarazona de Aragon locality.
Based on the faunal composition, two of the localities
have been correlated with MN5 and one with MN 6. A
more precise age assignation is proposed for Tarazona
as Dd, Tarazona 2 as late Dd or E, Tarazona 3 as E and
Tarazona 4 Gl.
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Zusammenfassung

Im vorliegenden Artikel werden die Nagetiere aus drei
neuen Fundstellen beschrieben. Diese neuen Fundstellen,
Tarazona 2, 3, und 4 liegen iiberhalb der Fundstelle Ta-
razona de Aragon. Zwei der beschriebenen Fundstellen
werden aufgrund der Faunenzusammensetzung mit der
MNS5-Sdugetierzone korreliert, die dritte mit MN6. Eine
genauere Alterseinstufung als Biozone Dd wird fiir Tara-
zona vorgeschlagen, fiir Tarazona 2 spites Dd oder E, fiir
Tarazona 3 E und schlieflich Biozone Gl fiir Tarazona 4.

1. Introduction

The classical vertebrate locality of Tarazona de Aragdn
(Middle Miocene, Middle Aragonian) is situated in the
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Ebro Depression, (Geological Map of Spain, 1:50.000
number 320). More precise geographical and geologi-
cal information can be consulted in AsTiBIA et al. (1981,
1984). Its mammalian fauna has been studied by AsTIBIA
et al. (1981, 1984, 1998), AstiBiA (1985, 1987), AsTiBIA &
MoRALEs (1987), AsTtiBia & Mazo (1988), VALDES ET AL.
(1986). CueNcA Bescos et al. (1992) cited the faunal list of
this locality in their synthesis article of the Tertiary Ebro
Basin. And finally, PErez (1989) and PERrEz et al. (1988a,
1988b, 1989) studied the stratigraphy and the sedimentol-
ogy of the Iberian Margin of the Ebro Basin, where this
vertebrate locality is situated. These authors included it in
their Tectosedimentary Unit N1 (UT.S N1).

During the summers of 1999 and 2000 new field cam-
paigns have been carried out in the Tarazona area. This
region is poorly studied in comparison with other Aragon
basins like Calatayud-Daroca or Teruel. In order to have
more information about Miocene microvertebrate fossils
from this area, we prospected for new fossiliferous beds in
stratigraphic superposition. Three new fossiliferous beds
containing microvertebrate remains were found in higher
stratigraphical position respect to the classical Tarazona
locality, and along the main sheep track going south. They
have been called, from lowest to highest, Tarazona 2, 3 and
4 (abbreviated from here on as TAR2, 3 and 4). All this
new localities are integrated in an alternating limestone-
marl sequence on top of which there is a new sequence
consisting of yellow to brown sandy beds.

Tarazona 2 (TAR2): It is a silty-clay bed, 20 cm thick,
situated about 10 m above the classical Tarazona locality.
From top to bottom the colour of this bed goes from dark
to light grey. It shows remains of gastropods, clay pebbles
and scarce bones fragments. Above the fossiliferous bed
there is very fine carbonate level and on top of the latter
there is a brownish marl bed with nodules of carbonate,
gastropods and clay pebbles.

Tarazona 3 (TAR3): It is situated 25 m above TAR2. Itis
a bed of 7-10 cm thickness of dark marls with vertebrate
and carbonaceous remains. Above the fossiliferous bed
there is a brownish marl level of 20 cm thickness.
Tarazona 4 (TAR4): It is situated 30 m above TAR3.
The thickness of the bed is 30 cm. Its lithology consists
of grey marls with numerous carbonaceous remains and



gastropods. It represents one of the upper levels of the
limestone-marl sequence.

Some 150 kg of sediment from each level were screened.
The teeth were measured using a Nikon monocular digital
measuring microscope, measurements are given in mm.
The nomenclature of the check teeth is for the Cricetidae
after FREUDENTHAL et al. (1994), for the Sciuridae after
Cuenca Bescos (1988), and for the Gliridae after Daawms
(1981). The specimens are stored at the Museum of Palae-
ontology of Zaragoza.

2. Systematic palaeontology

In the following section a short description of the avail-
able material of each taxon from each locality will be
included.

Ordo: Rodentia BowpicH, 1821
Familia: Cricetidae FiscHER vON WALDHEIM, 1817

Democricetodon FaHLBUSCH, 1964

Democricetodon larteti (SCHAUB, 1925)
(Plate 1, figs. 1-3)

Material:

Tarazona 2: 2 M1 (2.26 x 1.43),3 M2 (1.65 x 1.42; 1.51 x
-, 4M3 (1.1 x 1.13; 1.14 x 1.29), 1 m1, 1 m2 (- x 1,41) and
2m3 (-x 1, 26).

Tarazona 3: 2 M2 (1.80 x 1.56), 1 M3 (1.20 x 1.36), 1 ml,
1 m2 (1. 83 x 1.52) 1 m3 (- x 1.36).

Tarazona 4: 2 M1 (2.19 x 1.34), 1 M2 (1.63 x 1.47), 2 ml
(178 x 1.22; 1.94 x 1.29), 2 m3 (1.51 x 1.20; - x 1.27)
Description:

Tarazona 2: Upper molars: The two M1 specimens show
a simple morphology with single anterocone, mesoloph
short and metaloph and protoloph backwards directed.
The posteroloph is almost absent in both specimens. The
M2 have also small mesolophs in all three specimens.
The protoloph and metaloph connections are double be-
ing the posterior the stronger. The M3 have a reduced
posterior part, with metacone and hypocone completely
integrated on the crest. Sinus closed by a crest connect-
ing protocone and hypocone. The posteroloph joins the
metaloph labially.

Lower molars: there are only fragments with a very bad
preservation and thus a detailed description is not possible.
The m2 fragments show mesolophids of medium length.
Tarazona 3: Upper molars: There are only two complete
specimens, one M2 and one M3. In the M2 the protoloph
and metaloph are backwards connected. The mesoloph is
absent and the posteroloph is small and connected labi-
ally with the metacone delimiting a circular basin. The
M3 shows a very-reduced posterior part, although the
metaloph is still present.

Lower molars: one m1 fragment shows single anteroconid
pretty compressed antero-posteriorly. A complete m2
shows a short lingual anterolophid, a very short mesolo-
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phid. The sinousid is directed backwards. The remaining
material consists of fragments with a very bad preservation
not allowing a detailed description.

Tarazona 4: The general aspect of this material is robust
and somewhat hypsodont.

Upper molars: There are two very corroded and broken
M1 on which the protoloph and metaloph are posterior
directed. The mesoloph is absent and the posteroloph
is small but present. The M2 shows a paracone almost
isolated from the protocone. There is a tiny posterior
protoloph. The metaloph is posterior and the posteroloph
is very reduced. The mesoloph is absent.

Lower molars: In both ml collected the anteroconid is
single, the lingual anterolophid is absent as is the mesolo-
phid. The m3 shows a lingual anterolophid very short or
absent. The posterolophid is also reduced.

Discussion: The material is poor to make precise in-
terpretations and comparisons. Nevertheless, in general
seems that there is a small increase in size in this taxon
as was demonstrated by VAN DER MEULEN et al. (2003).
The classical Tarazona locality has D. koenigswaldi
with a somehow more primitive pattern (VALDEs et al.,
1986). Both koenigswaldi and larteti belong to the line-
age D. franconicus — D. crusafonti defined by VAN DER
MEULEN et al. (2003), therefore all this material could
be interpreted as different evolutionary stages of the
same lineage.

Democricetodon gaillardi (ScHAUB, 1925)
(Plate 1, figs. 4-6)

Material: Tarazona 4: 2 M1 (- x 1.34;2.10 x 1.41), 1 M3
(1.39 x 1.40), 3 ml (1.72 x 1.26).

Description:

Tarazona 4: Molars show a high degree of morphological
complexity.

Upper molars: There are two M1 showing both a labial
spur of the anterolophule that reaches the labial border.
The anterocone was probably double in both specimens
although the degree of wear does not allow a precise in-
terpretation. The mesoloph is long in both specimens. The
metaloph is double-posterior in one specimen and poste-
rior in the other. Paracone and mesoloph are connected
labially. The M3 shows a low mesoloph. The metaloph is
well developed. In general, the posterior part of the tooth
is not very reduced.

Lower molars: In the m1 the anteroconid is single having a
lingual position,; it is connected to the metaconid lingually.
The mesolophid is long and there is a long ectomesolophid
that reaches the labial side of the tooth.

Discussion: The material from Tarazona 4 shows similar
size and morphology to the type material of Democric-
etodon gaillardi (ScHAuB, 1925) from Sansan described
by BaupeLot (1972) and D. freisingensis FAHLBUSCH, 1964
from Giggenhausen and Anwil (FAHLBUSH, 1964; ENGESSER
1972). According to ENGESSER (1972) the only difference
between D. gaillardi and D. freisingensis is the presence
of a long labial spur on the anterolophule in the latter. In
our opinion this character is not enough to establish a
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specific differentiation, since this character is probably
dependant on the environment where the populations were
living as has been shown by Hooper (1957) for modern
populations of different Peromyscus species. Till a more
detailed revision of all the material assigned to this to
taxa is fulfilled we prefer to consider D. freisingensis as
a junior synonym of D. gaillardi. Democricetodon gail-
lardi has been recorded in Spain from MN 6 localities,
such as Las Planas 5B and Las Planas 5 K (FREUDENTHAL
& DaAwms, 1988).

Megacricetodon FAHLBUSCH, 1964

Megacricetodon collongensis (MEIN, 1958)
(Plate 1, figs. 8, 9)

Material: see Table 1.

Description:

Tarazona 2: Upper molars: The two specimens collected
are M2. They show the protoloph connected transversally.
The mesoloph is long in one and medium in the other. The
metaloph is anterior or double.

Lower molars: There are three ml, the anterolophid is
simple in one specimen while seems to be double in the
other two, although it is broken in both specimens. The
mesolophid is short in all three specimens. The m2 have
a very short lingual anterolophid. The sinusoid is back-
wards.

Tarazona 3: Upper molars: The M1 shows a double ante-
rocone. Protoloph and metaloph are connected posteriorly.
The mesoloph is medium in all specimens.

The connection of the protoloph in the M2 is anterior in
two, transverse in one, double anterior in three and dou-
ble-posterior in one. The metaloph is anterior in three,
transverse in three, double-anterior in one, and posterior
in one. The mesoloph is long in four, medium in three and
short in two. A more or less developed paracone spur is
present in all specimens.

Lower molars: m1 with single anteroconid. Mesolophid is
absent in one specimen, short in two and medium in one.
The lingual anterolophid of the m?2 is well developed in
two specimens, while it is rather small in the other four
specimens. The mesolophid is short in all specimens. The
m3 are long and narrow and the lingual anterolophid is
very small.

Megacricetodon gersii AGUILAR, 1980
(Plate 1, fig. 7)

Material: Tarazona 4: 3 M1 (1.73 x 1.05; - x 1.08), 1 M2
(1.17x 1.04), 1 M3, 6 m1 (1.56 x 0.90; 1. 57 x 0.96; - X 0.97,
-x 1.01), 4 m2 (1.20 x 0.97; 1.24 x 1.03; 1.29 x 0.99; - x
1.08) and 3 m3 (1.02 x 0.82; 1.09 x 0.90; 1.09 x0.86).
Description:

Tarazona 4: Upper molars: The only complete M1 re-
corded has double anterocone with the lingual being
much smaller than the labial. Protoloph and metaloph
are posterior. The mesoloph as well as the posteroloph is
medium. The only M2 present shows a double protoloph.
There is a posterior spur in the paracone that reaches the
labial end of the mesoloph, which is of medium length.
The metaloph is transverse, but connects with the anterior
arm of the hypocone.

Lower molars: The m1 have an anteroconid lightly split
in three out of four specimens, the lingual anterolophid is
absent in all specimens. The mesolophid is short in three
and absent in the other three. The m2 shows a very small
lingual anterolophid and the mesolophid is short in all four
specimens. A small lingual anterolophid is also present in
the m3, the metaconid and the entoconid are connected
by a lingual cingulum.

Megacricetodon minor (LARTET, 1851)
(Plate 1, fig. 10)

Material: Tarazona 4: 2 M1 (1.35 x 0.82), 2 M2 (0.97 x
0.81; 1.02 x 0.82), 1 m1, 2 m2 (1.03 x 0.76; 1.01 x 0.79).
Tarazona 4: Upper molars: M1 with double antero-
cone, with cones of similar development. Protoloph and
metaloph are posterior. The mesoloph is medium and the
posteroloph is long delimiting a well-developed posterior
sinus; the sinus is transverse and is closed lingually by a
low cingulum. There is only one M2 on which the mor-
phology can be studied. Proto- and metaloph are forwards
directed. There is a small paracone spur, the mesoloph is
medium and the sinus is transverse and is closed lingually
by a low cingulum.

Lower molars: There are only two m2 on which the lingual
anterolophid is very reduced. The mesolophid is long.
Discussion on Megacricetodon: Three species of Mega-
cricetodon have been record in the section. Megacriceto-

length width

Min. Mean Max. s.d. N Min. Mean Max. s.d.

TAR 2 M2 — 1.10 — — 1 — 091 — —

ml — 1.43 — — 12 0.86 — 0.87 —

m?2 0.95 — 1.14 — 2 — 0.91 — —

TAR 3 M1 — 1.63 — — 12 1.00 — 1.14 —
M2 1.04 1.10 1.15 0.038 7/9 0.89 0.99 1.05 0.050

ml 1.35 — 1.41 — 2/3 0.82 0.86 0.89 —
m2 1.10 1.16 1.23 0.044 6/7 094 0.97 1.00 0.025

m3 1.02 — 1.04 — 2 0.82 — 0.84 —

Table 1: Summary statistics of Megacricetodon collongensis from Tarazona 2 and Tarazona 3.



don collongensis from the lower levels, Tarazona, Tara-
zona 2 and Tarazona 3 shows the general morphology and
size that the material from the middle Aragonian Spanish
localities described by Daams & FREUDENTHAL (1988). In
the same paper, these authors discussed the taxonomic
status of the material from biozones F and G1 (MN 6) pro-
posing to call this material as M. collongensis-crusafonti
indicating that is a recognizable intermediate evolutionary
stage between M. collongensis and M. crusafonti. They,
nevertheless, also indicate the close similarities among
this Spanish material and the M. gersii from Sansan. After
the new sampling in the Aragonian type area much more
Megacricetodon material is available and therefore a more
detailed comparison among samples is possible. As a result
of the systematic work in progress the taxonomic status
of the material from biozones F and Gl in the Calatayud-
Daroca basin is now assigned to M. gersii as indicated
already in Daawms et al. (1998; 1999). The material from
Tarazona 4 agrees morphologically with the material from
Sansan and localities from Biozone F and G1, such as
Valalto 2C and Las Planas 5B (DaaMs & FREUDENTHAL,
1988). The presence of another Megacricetodon species
of small size, like M. minor supports the correlation of
this fauna to the MN 6.

Cricetidae indet.

Material: Tarazona 3: The only specimen, m2 (1.40 x
1.18), recovered is strongly worn. It has a small mesolophid
and the sinusid is transverse.

Discussion: The scarcity of the material does not allow a
more precise determination. The general morphology fits
with that of Megacricetodon. The size, however, is rather
large, larger than any other Megacricetodon described in
the Iberian Peninsula. The size and morphology is com-
patible with M. germanicus but, since it will represent the
first record of this taxon in Spain, we prefer to leave it in
open nomenclature till more material could corroborate
or refuse this determination.

Familia: Gliridae MUIRHEAD, 1819
Pseudodryomys DE BrUN, 1966

Pseudodryomys rex (Garcia MoReNo 1986) in
ALVAREZ S1ERRA & GARCiA MORENO, 1986
(Plate 1, fig. 14)

Material:

Tarazona 2: 1 M2.

Tarazona 3: 1 D4 (1.21 x 1.35), 1 P4 (1.06 x 1.40), 1 m2
(1.61 x 1.65) and 1 m3 (1.36 x 1.38)

Tarazona 2: The only specimen is a fragment of an M2.
There are two centrolophs, the anterior being longer than
the posterior and connected labially to the protoloph, while
the posterior is unconnected labially. There are another
three extra crests inside the trigone. The one between the
protoloph and the anterior centroloph is long and is con-
nected lingually to the latter.
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Description:

Tarazona 3: Upper molars: Only a D4 and a P4 are rep-
resented. Both specimens have two centrolophs. In the P4
the centrolophs are of similar length and are connected
lingually. In this specimen the metaloph does not reach
the labial side and almost connects with the labial end
of the posteroloph. The D4 shows a posterior centroloph
that is longer than the anterior. There is also an extra crest
between the two centrolophs.

Lower molars: The only m2 present has nine crests. An-
terior and posterior to the long centrolophid there is two
small extra ridges. The bad preservation of this specimen
does not allows a more detailed description. The other
specimen present is an m3. It has ten ridges, two of which
are very small (see plate I, fig. 14). The metalophid does
not reach the lingual part and it is almost connected with
the long anterior extra ridge.

Microdyromys DE Brunn, 1966

Microdyromys complicatus DE Brunjn, 1966
(Plate 1, figs. 12, 13)

Material: Tarazona 3: 1 P4 (0.97 x 1.07), 1 M1 (1.00 x
1.06), 3 M2 (0.97 x 1.13; 0.97 x 0.99; 1.05 x 1.13), 1 ml
(1.02 x 0.90), 1 m2 (1.01 x 0.94)

Description:

Tarazona 3: Upper molars: All M1-2 have a complete
endoloph. Both centrolophs are long, almost reaching the
endoloph, and in three specimens the two are connected
lingually. All specimens have an extra ridge in the ante-
rior valley, the posterior valley, and between the anterior
centroloph and the protoloph. Only in two specimens
there is a short extra ridge between posterior centroloph
and metaloph. The P4 has rounded outline. The antero-
loph does not connect with the endoloph. The anterior
centroloph is long and there is an extra ridge small in the
anterior valley.

Lower molars: There are two specimens: 1 ml and 1 m2.
The m1, despite being very worn, shows nine ridges. One
of the extra ridges in the anterior valley, the one in the
posterior valley, and the centrolophid are long. The m2
has eleven ridges; three of them are in the posterior valley,
two at both sides of the long centrolophid, and another in
the anterior valley. The centrolophid and the posterolophid
are connected with the mesolophid labially.

Microdyromys monspeliensis AGUILAR, 1977
(Plate 1, fig. 15)

Material:

Tarazona 3: IM2 (0.98 x 1.17)

Tarazona 4: 1 M1 (1.06 x 1.27), 1 ml (1.12 x 1.01), 1 m2
(0.97 x 1.00)

Description:

Tarazona 3: There is a single specimen, M2, showing
a complete endoloph. It shows an anterior centroloph of
medium length. The posterior centroloph is very short
and less- developed than the anterior. There is also a very
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small extra ridge between the protoloph and the anterior
centroloph.

Tarazona 4: Upper molars: Only a M1 is represented.
The posterior and labial part are broken. The anteroloph
is almost disconnected from the endoloph lingually. There
are an anterior centroloph of medium length and a small
posterior one.

Lower molars: There are two specimens: 1 m1 and 1 m2.
The two specimens have seven ridges. In both specimens
the centrolophid is of medium length and the extra ridges
are small, especially the one in the anterior valley. In the
m?2 the metalophid does not reach the lingual border.
There is a longitudinal connection between the anterior
extra ridge and the centrolophid.

Armantomys DE BRUDN, 1966
Armantomys sp.

Tarazona 2: The only specimen is pretty damaged. It
represents an M3 with four parallel crests that are progres-
sively shorter going backwards.

Muscardinus Kaup, 1829
Muscardinus sp.

Tarazona 3: There are two specimens. The lower p4 shows
a simple morphology. It has a very small extra ridge in the
lingual part of the posterior valley. The other specimen
is a broken upper M1-2. The general morphology is quite
complicated with numerous extra ridges starting from
the labial side.

Familia: Sciuridae FisScHER vON WALDHEIM, 1817
Heteroxerus STEHLIN & ScHAUB, 1951

Heteroxerus cf. rubricati CRUSAFONT, DE VILLALTA &
TruyoLs, 1955

Tarazona 2: The only material available is an m1. It is very
corroded, therefore its morphology cannot be described
with precision. The specific determination is based mainly
in its small size.

Heteroxerus grivensis FoRsyTH MAJOR, 1893
(Plate 1, figs. 17, 18)

Material:

Tarazona 3: 1 D4, 2 P4 (1.55 x 1.99), 4 M1-2 (1.75 x 1.92),
1 p4,1ml1-2,and 2 m3 (1.79 x 1.74; - x 1.93)

Tarazona 4: 1 D4 (1.63x 1.66), 2 M1-2 (1.84 x 2.32; 1.69
x2.07),1p4 and 1 m1-2

Description:

Tarazona 3: Upper molars: The material is in general bro-
ken and poorly preserved. Nevertheless, some characters
could be observed. The P4 shows a robust pattern. The
protoconule is still distinguishable. The hypocone is small

and the metalophule is connected to a short posteroloph.
The M1-2 shows a paraconule of variable development,
from absent to well developed.

Lower molars: The p4 shows the four main cusps well de-
veloped. The m3 has a well-developed anterior cingulum.
The anteroconid and the entoconid are small.

Tarazona 4: Upper molars: The D4 has a well-developed
anterior lobe. The metaloph is isolated. The hypocone is
well developed but smaller than the protocone. The two
M1-2 show a well-developed hypocone. The metaconule
is also large and is connected to the posteroloph.

Lower molars: The d4 shows a small anteroconid. The
metalophid and entolophid are transverse. There is a small
hypoconulid in the posteroloph.. There are only two very
bad preserved m1-2. A small anterior cingulum is present
in both. The anteroconid is well developed in one specimen
and it is connected to the metaconid and protoconid.

Spermophilinus DE BRUDN & MEIN, 1968

Spermophilinus bredai (voN MEYER, 1848)
(Plate 1, fig. 16)

Material:

Tarazona 3: 1 M1-2 (1.74 x 1.96)

Tarazona 4: 1 M1-2, I m3 (2.23 x-)

Description:

Tarazona 3: The only specimen, an M1-2, shows a very
characteristic morphology. The anteroloph is lower than
the other lophs. The narrower part of the metaloph closes
its connection to the protocone. A mesostyle is present.
Tarazona 4: The posterior part of the M1-2 is broken,
but a thin connection between metaloph and protocone
can be observed. The m3 is relatively large. The anterior
cingulum is absent. There is a mesoconid in the ectolophid.
The entoconid is very small.

3. Biochronological considerations

Table 2 shows the faunal list of the Tarazona de Aragon
classic locality and the three new faunas included in this
paper. According to VALDES et al. (1986) Tarazona can
be correlated to biozone D of Daams & FREUDENTHAL
(1981) from the Calatayud-Daroca basin. A more refined
biostratigraphy has been published since then (Daawms et
al., 1998, 1999) and therefore the comparison of this fauna
with the rich record from the Calatayud-Daroca basin ena-
bles a more precise biochronological correlation. The as-
semblage from Tarazona shows the combination of a rather
large Democricetodon koenigswaldi and Fahlbuschia sp.
According to the recent work of VAN DER MEULEN et al.
(2003) the material assigned to Fahlbuschia sp. can be
assigned with certitude to the lineage D. hispanicus-D.
lacombai. Although the material is scarce, the size of the
specimens are compatible with a large D. jordensi or an
early D. lacombai, so it is difficult to propose a more pre-
cise determination with the available material. According
to these comparisons we can precise that the fauna from
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Tarazona can be correlated with the zone Dd of Daawms et
al. (1999). Tarazona 2 and 3 show a very similar taxonomic
assemblage. The lower boundary for the age of those locali-
ties is defined by the Tarazona locality as Dd. The presence
in both localities of M. collongensis establishes the upper
limit to the zone E (upper MN 5), since this taxon has
been never recorded higher than this biozone (Daawms et
al., 1998, 1999). The Democricetodon material from these
two localities is assigned to D. larteti. According to VAN
DER MEULEN et al. (2003) this taxon shows a distribution
in the Aragonian type area from upper Dd till G3 (MN
7/8). The material from Tarazona 2 and 3 is not enough
for a precise determination of their evolutionary stage or
to make a direct comparison with the available material
from the Calatayud-Daroca area. It is important, however,
to point out the absence of representatives of the second
Democricetodon lineage (D. hispanicus — D. lacombai).
Generally, specimens assigned to this lineage are present
in Dd localities, while they are rare or even absent in E
localities in the Spanish central basins, such as Madrid
and Calatayud-Daroca. Therefore, the proposed correla-
tion for Tarazona 3 is with zone E. Tarazona 2 has less
material and therefore is more difficult to use an absence
argument to support this correlation and thus we prefer
to be more cautious and correlate it with the late Dd or
E. The other taxa recorded in the assemblage are fully
compatible with these correlations. The recorded glirids
in Tarazona 3, Microdyromys complicatus, M. monspe-

a n =
4 8 @ g
§ § § §
s 8 8 =
| ot | o] St
Taxon E E & B
Democricetodon sp. X
D. koenigswaldi X
D. larteti X X X
D. gaillardi X
Megacricetodon collongensis x X X
M. gersii X
M. minor X
Cricetidae indet X
Pseudodryomys ibericus X
Microdyromys koenigswaldi X
M. monspeliensis X X
M complicatus X
Pseudodryomys rex X X
Armantomys sp. X
A. aragonensis X
Muscardinus sp. X
Heteroxerus sp. X
H. rubricati X cf.
H. grivensis X X
Spermophilinus bredai X X

Table 2: Faunal lists from the Tarazona localities. The list from
Tarazona is modified after VALDES et al. (1986)
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liensis, Pseudodyromys rex and Muscardinus are taxa that
are more frequent in localities from zone E. In addition
H. grivensis is also the dominant Heteroxerus species
during zone E in the Spanish basins, which reinforces the
proposed correlations.

Tarazona 4 shows a different rodent assemblage with M.
gersiiand M. minor as a typical combination taxa defining
zone G1 (MN 6) of Daams et al. (1999). The other taxa
present in this assemblage, such as D. gaillardi, are also
recorded in this period in other European localities from
MN 6 and MN 7/8.

4. Acknowledgments

This article is a homage to our dear colleague Gudrun Daxner-
Hock for all her work and kindness during her professional
life.

We gratefully acknowledge financial support by the Diputa-
cién General de Aragén (DGA, expedients 204/99 and
184/00), the MEC projects MCYT-DGI-SGPDI BTE2002-
00410, MEC-CGL2004-02094/BTE, and MEC-DGI-
CGL2005-03900/BTE; and Research Group CAM-UCM
910607.

We want to thanks also A.J. van der Meulen and R. Smit that
help us collecting the material and to B. Azanza for her help
to situate all the fossil localities known from the Tarazona
area.

5. References

AsTiBia, H., 1985. Los macromamiferos del Mioceno
Medio de Tarazona de Aragén (Depresién del Ebro,
provincia de Zaragoza). — Tesis Doctoral. Univ. del
Pais Vasco, 265 pp., Unpublished.

AsTiBia, H., 1987. Los macromamiferos del Mioceno
Medio de Tarazona de Aragén (Depresién del Ebro,
provincia de Zaragoza). — Paleont. Evol., 21:11-42,
Sabadell.

AsTiBiA, H. & Mazo, AV., 1988. Los Mastodontes (Pro-
boscidea, Mammalia) del Mioceno medio de Tara-
zona de Aragén. — Estud. Geol., 44 (3-4):329-338,
Madrid.

AsTiBIA, H., Mazo, AV., MorALES, J., SESE, C., SoRIA,
D, & VaLpEs G.G., 1984. Mamiferos del Mioceno
medio de Tarazona de Aragén. — Congr. Esp. Geol.,
I: 383-390, Segovia.

ASTIBIA, H. & MORALES, J., 1987. Triceromeryx turiaso-
nensis nov. sp. (Paleomerycidae, Artiodactyla, Mam-
malia) del Aragoniense medio de la cuenca del Ebro
(Espaifia). — Paleont. evol., 21:75-115, Sabadell.

AsTiBIA, H., MORALES, J & MoyvA-SoLA, S., 1998. Tauro-
meryx, a new genus of Paleomerycidae (Artiodactyla,
Mammalia) from the Miocene of Tarazona de Aragén
(Ebro Basin, Aragdn, Spain). — Bull. Soc. Géol.
France, 169 (4):471-477, Paris.

AsTiBIA, H., MoraLEs, J. & Sesg, C., 1981. Tarazona
de Aragén, nueva fauna Miocena de vertebrados.



ALVAREZ-SIERRA, MLA. et al., Middle Miocene Rodents from Tarazona 11

— Turiaso, 2:197-203, Tarazona.

BaupEeLOT, S., 1972. Etude des Chiropteres, Insectivores
et rongeurs du Miocene de Sansan (Gers). — Tesis
Univ. Toulouse, 496:1-364, unpublished.

CueNcA BEscos, G., 1988. Revision de los Sciuridae del
Aragoniense y del Rambliense en la fosa de Cala-
tayud-Montalbdn. — Scripta Geologica, 87:1-116,
Leiden.

Cuenca Bescos, G., Canupo, J.I., LAPLANA, C. & ANDRES,
J.A., 1992. Bio y cronoestratigrafia con mamiferos
en la Cuenca Tertiaria del Ebro: ensayo de sintesis.
Homenaje a Oriol Riba Arderiu. — Acta Geologica
Hispanica, 27 (1-2):127-143. Barcelona.

Daawms, R., 1981. The dental pattern of the Dormice Dry-
omys, Myomimus, Microdyromys and Peridyromys.
— Utrecht Micropaleont. Bull., Spec. Publ., 3:1-113,
Utrecht.

Daawms, R., ALCALA, L., ALVAREZ SIERRA, ML A., AZANZA,
B., Dam, J.A. vaN, MEULEN, A.J. VAN DER, MORALES,
J., Nieto, M., PELAEZ-CAMPOMANES, P.& Soria, D.,
1998. A stratigraphical framework for Miocene
(MN4-MN13) continental sediments of central Spain.
— C. R. Acad. Sci., Ser. I1., Sci. Ter. Plan., 327 (9):
625-631, Paris.

Daawms, R. & FREUDENTHAL, M., 1981. Aragonian: the stage
concept versus Neogene mammal zones. — Scripta
Geologica, 62:1-17, Leiden.

Daawms, R. & FREUDENTHAL, M., 1988. Cricetidae (Roden-
tia) from the type aragonian; the genus Megacrice-
todon. — Scripta Geologica, Spec. Issue, 1:39-132,
Leiden.

Daawms, R., MEULEN, A.J. VAN DER, ALvAREZ SIERRA, MLA.,
PeLAEZ-CAMPOMANES, P. & Kr1iGsMAN, W., 1999, Ara-
gonian stratigraphy reconsidered, and a re-evaluation
of the middle Miocene mammal biochronology in Eu-
rope. — Earth Planet. Sci. Lett., 165 (3-4):287-294,
Amsterdam.

ENGEsSER, B., 1972. Die obermiozine Sdugetierfauna
von Anwil (Baselland). — Tatigkeitsberichte der
Naturforschenden Gesellschaft Baselland, 28:37-363,
Basel.

FaHLBuscH, V. 1964. Die Cricetiden (Mam.) der Oberen
Siisswasser-Molasse Bayerns. — Mitteilungen der
Bayerischen Akademie der Wissenschaften, Mathe-
matisch-naturwissenschaftliche Klasse, 118:1-135,
Miinchen.

FrREUDENTHAL, M. & DaaMms, R., 1988. Cricetidae (Ro-
dentia) from the type-Aragonian; the genera Democ-
ricetodon, Fahlbuschia, Pseudofahlbuschia nov.
gen., and Renzimys. — [in:] FREUDENTHAL, M. (ed.).

Biostratigraphy and paleoecology of the Neogene
micromammalian faunas from the Calatayud-Teruel
Basin (Spain). — Scripta Geologica, Spec. Issue, 1:
133-252, Leiden.

FrREUDENTHAL, M., HUGUENEY, M. & MOISSENET, E., 1994.
The genus Pseudocricetodon (Cricetidae, Mamma-
lia) in the Upper Oligocene of the province of Teruel
(Spain). — Scripta Geologica, 104:57-114, Leiden.

HooPER, E., 1957. Dental patterns in mice of the genus
Peromyscus. — Misc. publ. Mus. Zool. Univ. Michi-
gan, 99:1-59, Ann Arbor.

MEULEN, A. J. VAN DER, PELAEZ-CAMPOMANES, P. & DaAMs,
R., 2003. Revision of the medium-sized Cricetidae
from the Miocene of the Daroca-Villafeliche area in
the Calatayud-Teruel basin (Zaragoza, Spain). — Co-
loq. Paleontol., Vol. Ext., 1:385-441, Madrid.

MEULEN, A. J. VAN DER, PELAEZ-CAMPOMANES, P. & LEVIN,
S.A., 2005. Age structure, residents, and transients
of Miocene rodent communities. — Amer. Nat., 165
4): E108-E125, Chicago.

PErEZ, A., 1989. Estratigrafia y sedimentologia del Ter-
ciario del borde meridional de la Depresion del Ebro
(sector Riojano-Aragonés y cubetas de Muniesa y
Montalbdn). — Tesis Doctoral, Universidad de Za-
ragoza, 525 pp., unpublished.

Perez, A., MUuNOZ, A., PARDO, G., VILLENA, J. & ARENAS,
C., 1988a, Las unidades tectosedimentarias de el
Nedgeno del borde Ibérico de la depresion del Ebro
(Sector central). — [in:] PErEz, A. MuRoz, A. &
SANCHEZ, J.A. (eds.). Sistemas lacustres nedgenos
del margen ibérico de la Cuenca del Ebro. — Guiade
campo de la III reunién del grupo espaiiol de trabajo,
PICG, 219:7-20, Zaragoza.

Perez, A., MuNoOzZ, A., SALVANY, J., PARDO, G., VILLENA,
J. ¥ Arenas, C., 1988b, Depdsitos aluviales y lacus-
tres de la region de Tudela—Borja. — [in:] PErEZ, A.
Muroz, A. & SANCHEZ, J.A. (eds.). Sistemas lacustres
nedgenos del margen ibérico de la Cuenca del Ebro.
— Gufa de campo de la III reunién del grupo espaiiol
de trabajo, PICG, 219:1-6, Zaragoza.

PEREZ, A., MuRNOZ, A., PARDO, G. & VILLENA, J., 1989. Evo-
lucién de los sistemas lacustres del margen ibérico de
la Depresion del Ebro (sectores central y occidental)
durante el Mioceno. — Acta Geologica Hispanica,
24 (3-4):243-257, Madrid.

VALDES, G.G., SEsg, C. & AsrtiBia, H., 1986. Micromami-
feros (Rodentia y Lagomorpha) del yacimiento del
Mioceno medio de Tarazona de Aragdn (Depresion
del Ebro, Provincia de Zaragoza). — Estud. Geol.,,
42:41-55, Madrid.



12

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

1
2
3

4
5
6

Fig. 7

Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

10

11

12
13

14

15

. 16

.17
.18

TAR3- 37, left m2
TAR4- 1, left m1
TAR4- 14, left, m3

TAR4- 9, right M1
TARA4-11, right m1
TAR4- 7, left M3

TAR4- 33, right M1

TAR3 -58, left M1
TAR3- 57, right m1

TAR4- 31, left M1

TAR3- 32, right m2

TARS3 -18, right m1
TAR3- 21, left M2

TAR3- 24, left m3

TAR3- 27, left M2

TAR3- 1, right M1-2

TAR4- 47, left M1-2

TAR4- 46, right M1-2

PLATE 1

Democricetodon larteti (ScHAUB, 1925)

Democricetodon gaillardi (ScHauB, 1925)

Megacricetodon gersii AGUILAR, 1980

Megacricetodon collongensis (MEIN, 1958)

Megacricetodon minor (LARTET, 1851)

Cricetidae indet.

Microdyromys complicatus DE BrunN, 1966

Pseudodryomys rex (Garcia MoreNo, 1986)

Microdyromys monspeliensis AGUILAR, 1977

Spermophilinus bredai (voN MEYER, 1848)

Heteroxerus grivensis FOrRsYyTH MAJOR, 1893
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