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Introduction. The Duero basin is located in the northwestern part of central 
Spain (Fig. 1). The fluvio-—lacustrine sediments of the continental Miocene are well- 
exposed in the central part of the basin, where their thickness exceeds 200 m. The 
exceptional conditions of the exposures, and the absence of tectonical deformation, 
favour the establishment of biostratigraphic sequences. Two sections (Torremormo- 
jón and Ampudia, see Fig. 1) have been studied in detail, yielding 11 micromammal
bearing localities covering the Middle Miocene and part of the Upper Miocene.

Fig. 1. Simplified facies map of the Neogene of the Duero basin
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The aim of this study is the establishment of a local biozonation, which may help 
to test the European continental chronology, not defined over stratigraphic sequences. 
Hitherto, only a few sections have been described covering more than one biozone 
(Van de W eerd, 1976; D aams and F reudenthal, 1981; M ein et al., 1983). In the 
Duero basin the faunas may be arranged in four formal biozones covering the Upper 
Aragónián and part of the Vallesian. This is the only basin known in Spain in which 
a continuous documentation of this interval is present. A further purpose of this 
study is the palaeoecological interpretation on the basis of the small mammals.

Previous studies on the biostratigraphy of this basin are by L ópez and Sanchiz 
(1982), A lvarez Sierra (1983), G arcía M oreno (1983), A lvarez et al., (1985) and 
López M artínez et al. (in press).

Lithostratigraphy

Five lithologic units have been recognized. These are:
1 The Villáiba de Adaja unit, defined by Corrales et al. (1978). Consisting 

mainly of reddish arkosic silts it is present in the southeastern part of the basin. 
The thickness measures some 40 m and it is of Middle Aragónián age. It is further
more characterized by grey-greenish arkosic silts and intercalations of small, sand- 
filled channels. The sands and silts form fining upward sequences that may be overlain 
by limestones.

2 The Duenas unit, defined by Olmo et al. (1982), consists mainly of marls and 
limestones. Exposed in the southern part of the basin, its thickness may measure up 
to 40 m and it is of middle to late Aragónián age. It is characterized by white .and 
light-grey marls and calcareous clays. At the basis some slightly bioclastic limestone 
intercalations are present. This unit wedges out towards the south and the west. 
The sedimentation mechanism is attributed to more or less saline playa-lake deposits.

3 The Tierra de Campos unit, defined by H ernandez Pacheco (1915), mainly 
consists of clays and channeled sands. It is present in the northern and western sector 
of the basin. Its thickness measures between 30—45 m, and it is of late Aragónián age. 
It consists of yellow silt- and claystones with a carbonate content of up to 15%, and 
at some places diagenetic gypsum at the top. The sands may be channeled or they may 
form regular bedding planes. In the clays and silts, palaeosols may be present. The 
unit is thought to have been formed in a distal fluvial plane with meandering rivers 
and flood plains.

4 The Cuestas unit, defined by H ernandez Pacheco (1915), mainly consists of 
marls, limestones and gypsum. Exposed in the central sector, its thickness measures 
between 50 — 70 m, and it is of Late Aragónián—Early Vallesian age. Towards the 
southwest the gypsum wedges out. The unit is thought to have beend eposited in a 
shallow lacustrine environment with variable salinity.

5 The Paramo limestone, defined by H ernandez Pacheco (1915), is exposed at 
various places in the central part, and its thickness is 20 m or more. It would be of 
Turolian age.

Our mammal-bearing localities are found in the Tierra de Campos (3) and 
Cuestas (4) units.

Palaeontology and biostratigraphy

The faunas are subdivided in 4 assemblage zones (Fig. 2), these are: 
a The Megacricetodon lopezae zone, characterized by Megacricetodon lopezae, 

M. minor, Microdyromys cf. koenigswaldi, Peridyromys rex and Prolagus major.
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b The Megacricetodon ibericus zone, characterized by Megacricetodon ibericus, 
Hispanomys, Ramys perezi and Euroxenomys minutus. Microdyromys cf. koenigswaldi 
is also present in this zone.

c The Cricetulodon hartenbergeri zone, characterized by C. hartenbergeri, 
Megacricetodon freudenthali, Microdyromys cf. complicatus, Myomimus cf. dehmi, 
Eomyops catalaunicus and Prolagus crusafonti. Ramys perezi and Euroxenomys minutus 
are also present. In AMP 9 Progonomys hispanicus is present in low numbers. The 
only remains of Hipparion, found in the two sections, are from TM 4.

<7 The Progonomys hispanicus zone, characterized by the abundance of this 
species, and by the presence of Myolidus sinuosus, Ramys cf. multicr estates, Euro
xenomys minutus, Prolagus crusafonti, My omimus cf. dehmi, Microdyromys cf. com
plicates. Rotundomys montisrotundi is present in low numbers.

This biostratigraphic sequence is correlated to the biozonations of other Spanish 
basins (Fig. 2). The differences in the faunal compositions and the presence of various 
endemic taxa in the Duero and in the other basins make it difficult to give a precise 
correlation. In spite of these differences, a rough correlation is possible.

The M. lopezae zone has the following taxa in common with zone G from 
Daroca: Megacricetodon crusafonti, M. minor, Prolagus major and Microdyromys.

The M. ibericus zone shares the following taxa with zone H from Daroca: 
M. ibericus, Hispanomys and Hipparion. With the Fahlbuschia crusafonti zone from 
the Valles Penedés it has M. ibericus and Hispanomys in common.

The Cricetulodon hartenbergeri zone shares with zone I from Daroca: Cricetulo- 
don en Progonomys hispanicus. With the Cricetulodon zone from the Valles Penedés it 
shares Cricetulodon, P. hispanicus and Eomyops catalaunicus.

The Progonomys hispanicus zone shares with the zone of the same name from 
Teruel P. hispanicus and Myomimus cf. dehmi, and with the P. hispanicus zone from 
the Valles Penedés P. hispanicus and Rotundomys.

In our sections the only locality with Hipparion is that of TM 4 (C. hartenbergeri 
zone). López et al. (in press) mention that the first appearance known of Hipparion 
in the three best documented Spanish basins on the basis of micromammals during 
this time (Duero, Daroca, Vallés Penedés) is diachronic. The immigration of Hipparion 
does not coincide with any major change in the micromammal fauna (Van de Weerd 
and D aams, 1978; A gustí, 1981; A lvarez Sierra et al., 1985). In the type area of the 
Vallesian, the limit between the Aragónián and the Vallesian is situated within the 
Fahlbuschia crusafonti zone (Agustí, 1981). In our opinion it should be avoided to 
use large mammals to define stage boundaries, whereas the stages are furthermore 
subdivided on the basis of small mammals. Because micromammal faunas are much 
more frequently found than large-mammal faunas, we propose to use micromammal 
events to define the stage limits.

Palaeoecological interpretation

The Gliridae are relatively abundant in the entire composite section. Through 
time the representatives of this family display more complicated dental patterns 
(Ramys perezi, R. cf. multicrestates and Myolidus sinuous). The Cricetidae are 
abundant in the lower zones and less common in the upper zone; its decline coincides 
with the increase of Muridae. Van de Weerd and D aams (1978) observed a similar 
substitution in the Calatayud-Teruel basin, and interpreted it as the result of a possible
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ecological competition between the two families. In the same time a strong increase of 
Muridae is observed in the Valles Penedés, but the Critidae remain abundant. The 
Castoridae are common in the second and third biozone, and rare in the last one.

The quantitative composition of the faunas at family level from the Duero basin 
is significantly different from that of the other two basins. While the Gliridae remain 
abundant in our composite section, a strong decrease of this family is observed in 
Teruel and the Valles Penedés. In the Upper Vallesian of the Duero and Teruel the 
Cricetidae are poorly represented, whereas in the Valles Penedés they remain abun
dant. In the Duero basin the Castoridae are far more abundant than in the other two 
basins. The Eomyidae appear to be relatively common in the Vallesian from the 
Vallés Penedés, whereas in the Duero basin only one locality has Eomyidae, and in 
Aragon this family is absent. The differences in the qualitative and quantitative 
compositions between the Duero basin on the one hand, and the other two basins on 
the other, show that during the late Aragónián and Vallesian the Duero basin was a 
separate bioprovince. In our composite section small mammals that favour moist 
and forested biotopes are abundant: Gliridae with complicated dental pattern (Van 
der M eulen and D e Bruijn , 1982; D aams and Van der M eulen, 1984); Eomyidae, 
which are supposed to be representatives of humid biotopes (Van de W eerd and 
D aams, 1978); and Castoridae are also indicators of humid biotopes. The decrease of 
this latter family in the uppermost zone may be explained by sedimentary causes. 
In the upper portion of our sequences the fluvial influence decreases and it is substi
tuted by lacustrine environments, which is not the preferred habitat of beavers.

We also calculated the Diversity Index of Shannon. Fig. 2 shows that there are 
no sudden changes in the diversity values. In conclusion we may say that on the basis 
of small mammals the Duero Basin had a relatively stable, humid climate during the 
middle and late Miocene. During the Vallesian there is a trend towards more humidity.
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