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Abstract. In this paper we present a review of the muroid succession in the late Turolian
basins of Spain. The basins of Fortuna, Mula and Teruel, as well as isolated localities
like Almenara-M, are taken into account in this analysis. Five main events, recording the
entry of Stephanomys, Parasaidomys, Paraethomys, Protatera and aff. Protatera sp., are
recognized. The new genus Parasaidomys is described for the new species P. kowalskii
and other populations of large murids that are found in the lowermost late Turolian levels
of the Fortuna and Teruel basins. The dispersal events in the Spanish late Turolian are
the result of the commingling of two major zoogeographic realms. The first, of mainly
northern Palaearctic character, includes the dispersals of Apodemus, Rhagapodemus,
Pseudocricetus and perhaps Paraethomys. The second, corresponding to an Afro-Asiatic
province, includes the entry of Parasaidomys in the very early late Turolian and the entry
of Protatera, Myocricetodon, Pseudomeriones, Calomyscus and others at the end of this
mammal stage.
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I. INTRODUCTION

Increasing knowledge of the late Turolian, Messinian equivalent, continental faunas in the
Mediterranean area has shown the resulting zoogeographic pattern to be much more complicated
than initially thought (JAEGER et al. 1977; AGUSTI 1989; MEIN et al. 1990). This is especially true
in the case of the Iberian peninsula, where the commingling of Iberian, Central European, Asiatig
and African faunal elements is evident in several basins and localities (AGUILAR et al. 1984; AGUSTI
1990). The sequence of dispersal events responsible for this faunal mixture has not yet been fully
established. This is clearly seen from the fact that the late Turolian was initially defined as a single
MN mammal unit in MEIN’s biochronological subdivision of the Neogene (MN 13; MEIN 1975).
Later, AGUILAR (1981) subdivided this unit into three subunits, but recent work in the Teruel and
Levant areas has shown that this phase was even more complex (MEIN et al. 1990; MEIN & AGUSTI
1990). However, a congruent picture emerges from intensive sampling carried out in these basins,
especially in the case of those series in contact with marine beds of Messinian age. This is the case,
for instance, of the Fortuna basin, whose results are contrasted in this paper with those of Teruel
(MEIN et al. 1990) and Librilla (AGUSTI et al. 1990), as well as with isolated localities (Alcoy,
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Almenara-M, Salobrefia). The joint analysis of this information permits the recognition of a number
of dispersal events of different zoogeographical origin, that allow for a subdivision of the upper
part of the Turolian stage (Figs 1 & 2).
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Fig. 1. Location of the main basins and localities mentioned in the text.
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Fig. 2. Correlation of the late Turolian from several basins of Spain, based on rodents.
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II. THE STEPHANOMYS EVENT

Stephanomys ramblensis, the first Stephanomys species in the Spanish basins, is the most
characteristic late Turolian taxon in this area. The zoogeographic range of this species is limited
to western Europe, the French locality of Lissieu being the northernmost site with this genus in the
Late Miocene (MEIN 1988). The origin of Stephanomys seems to lie very close to Occitanomys
adroveri, a species widely distributed in the middle Turolian of Spain. In fact, some morphotypes
of this species could easily be seen as primitive Stephanomys specimens. However, the most
primitive member of the genus, Stephanomys stadii, has been described in the French locality of
Cucuron (MEIN & MICHAUX 1979) and up till now there is no record of this species in the rich
faunal collections of the Iberian basins. At Cucuron, S. stadii coexists with Occitanomys adroveri.
In the basins where the transition from the middle to the late Turolian is present, as in the case of
Teruel and Fortuna, Stephanomys is abundantly represented in association with a small Occitano-
mys species. Occitanomys alcalai, in levels in which Huerzelerimys turoliensis is already extinct.
In any case, the sudden widespread abundance of Stephanomys in the late Turolian is a very
consistent event, even if its appearance is the result of evolution in situ and not the consequence
of a dispersal process. However, if Stephanomys derives from the middle Turolian species
Occitanomys adroveri, this transition appears to have been a very rapid one given the absence of
intermediate populations and the coexistence of the two species at Cucuron.

III. THE APODEMUS EVENT

After Stephanomys, Apodemus is the most characteristic murid element of the late Turolian.
What is more, it is also an element of correlation between western and eastern European localities.
In the Teruel basin, the first Stephanomys ramblensis are still associated with Parapodemus cf.
barbarae, but some Apodemus specimens are already present (MEIN et al. 1990). In the Librilla
section, Parapodemus is already absent from the lowermost levels of the series and Apodemus
gudrunae is the species accompanying Stephanomys ramblensis (AGUSTI et al. 1990). In the
Fortuna basin, Apodemus is a very scarce element in the various levels of the Molina de Segura
section (AGUSTI et al. 1985). In the Emporda basin, recent finds in the late Miocene of Romanya
indicate that the first "Apodemus"-like species to enter the basin was not Apodemus gudrunae but
Rhagapodemus aff. lissiensis, as in the French localities of Castelnou 1 and Lissieu. From this
confusing set of data, the following scheme is composed:

~ Apodemus gudrunae is an eastern immigrant in the late Turolian of Western Europe,
coexisting with the last Parapodemus barbarae populations in the Teruel basin.

~ Independently, a separate "Apodemus-like wave", represented by the Rhagapodemus lineage,
settles in the continental areas of western Europe, its southern limit being northern Spain (Romanya
d’ Emporda).

— Apodemus gudrunae has an irregular distribution in the Iberian basins, its first appearance
datum being different in each basin. This can be explained if we assume that Apodemus gudrunae
was, like the present-day Apodemus sylvaticus, a forest dweller. Thus, its presence or absence in
a basin would depend on local ecological conditions. This interpretation is backed up by the fact
that in the Late Miocene beds A. gudrunae appears frequently in association with Muscardinus.
On the other hand, Stephanomys probably was a much more opportunistic element, being widely
present both in lacustrine and karstic localities.
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IV. THE PARASAIDOMYS EVENT

At the base of the late Turolian series of the Teruel and Fortuna basins, Stephanomys ramblensis
is associated with a murid of large dimensions displaying very broad central cusps (Figs 3 & 4).
This large murid was initially assigned to Valerimys (AGUSTI et al. 1985) and later to Karnimata
(AGUSTI et al. 1989; AGUSTI 1990; MEIN et al. 1990). From the shape of the upper molars, with
broad t2, t5 and t8, this form seems clearly related to the "Karnimata" group. Therefore, the species
Karnimata inflata was described by MEIN et al. (1990) in the locality of La Gloria-6. In the Fortuna
basin a related form is present at the levels of Molina de Segura-D and Molina de Segura-1.
However, at both localities this lineage is represented by more derived morphotypes in which the
t6-t9 connection is realized. Since we are not sure that the form from Molina de Segura-1 is the
direct descendant of K. inflata or the result of a new dispersal event, we prefer to assign the material
from this locality to a separate species dedicated to Prof. K. KOWALSKI. Moreover, the assignment
of both species to the genus Karnimata JACOBS seems doubtful. The type species of that genus, K.
darwini, is in fact a junior synonym of Progonomys woelferi (MEIN et al. 1993). "Karnimata"
huxleyiis morphologically closer to the Spanish samples, but some differences still exist. However,
"Karnimata" inflata and "K." kowalskii are morphologically close to some large murid species
which have also been assigned to Karnimata: K. intermedia BRANDY and K. afghanensis BRANDY.
Just as the Iberian forms, these species display enlarged central cusps in the upper molars, large t1
and t4, unreduced t12 and large M3. In fact, Karnimata inflata from Teruel could be a junior
synonym of K. intermedia from the locality of Ghazgay (BRANDY 1981), although more material
is necessary to confirm this conclusion. An alternative would be to include this set of species within
the genus Saidomys JAMES & SLAUGHTER, 1974, which also shares some characteristics with them.
However, once again the shape of the lower molars precludes this assignment. Therefore, we have
decided to establish the new genus, Parasaidomys, for these species, whose relationships to the
aforementioned genera are discussed below (the terminology used in the descriptions follows
WEERD 1976).

V. SYSTEMATIC PALEONTOLOGY

Parasaidomys n. gen.

T ype specics kB afghanensis (BRANDY, 1979).

O then  specieies ianiclinided dn thei pen s Pnlais
(MEIN et al. 1990), P. kowalskii n. sp., P. intermedius (BRANDY, 1979).

Stratigraphic 1an g e LateTurolian(Late Miocene) of Spain and Afghan-
istan; Early Pliocene of Afghanistan.

Diagnosis. Largemurid with enlarged central cusps (t2, t5, t8) in the upper molars.
T1 and t4 larger than t3 and t6. Well developed t12. Large M3/ with distinct t9. First lower molar
with well developed tma.

Differential diagnosis. Parasaidomys differs from some species
included in the genus Karnimata JACOBS (K. huxleyi JACOBS) in its well developed t12 and less
reduced upper M3. In the lower molars, it differs in its better developed tma and labial cingulum.
Moreover, Parasaidomys s distinctively larger than species assigned to Karnimata. Parasaidomys
differs from Saidomys in its larger t12 and better developed tma. Parasaidomys differs from
Parapelomys in the absence of the characteristic arcuate cusps in the lower and upper molars and
its well developed tma. Parasaidomys differs from Huerzelerimys in its broader t2, t5 and t8 and
its large sized t1 and t4. It differs also in its better developed tma.
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Fig. 3.1~ Leftupper M1, IPS-MS-01-0O1, of Parasaidomys kowalskii n. gen. n. sp., from Molina de Segura-1
(Fortuna basin, SE Spain). Holotype; 2 — Right lower M1, IPS-MS-01-04, of Parasaidomys kowalskii n.
gen. n. sp. from Molina de Segura-1 (Fortuna basin, SE Spain). Scales — 1 mm.

o

Fig. 4. Parasaidomys kowalskii n. gen., n. sp. from the Fortuna basin; 1 — left upper M1, IPS-MS-D-01, from
Molina de Segura D; 2 — Left lower M2, IPS-MS-01-07, from Molina de Segura 1; 3 — Left lower MI,
IPS-MS-01-05, from Molina de Segura-1; 4 — Right upper M2, IPS-MS-D-02, from Molina de Segura-D;
5 - Left lower M3, IPS-MS-D-05, from Molina de Segura-D.
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Parasaidomys kowalskii n. sp.

Synonymy: Valerimys aff. turoliensis AGUSTI et al. (1985)
Karnimata sp. AGUSTI (1989)
Karnimata sp. AGUSTI (1990)

Holoty p e Firstupper molar, IPS-MS-01-01, deposited in the collection of the Institut
de Paleontologia "M. Crusafont" (Sabadell). Fig. 3(1).

Type 1locality.Locality of Molina de Segura-1 (Fortuna basin, southeast Spain).



