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ABSTRACT
 

In the large inland basin of Teruel-Calatayud the area around the town of 
Teruel is well known for its numerous remains of fossil mammals. They are 
found in Upper Miocene and Pliocene deposits, and some groups have 
already been studied in detail. 

Simultaneous with the collecting of fossil smaller mammals a detailed 
lithostratigraphic survey was carried out in the area between the village 
Alfambra and Teruel. Five formations are recognized, of which only the 
Alfambra Formation appears to contain a larKe number of sites from which 
smaller mammals could be collected. In the layered basin deposits altogether 
46 species of rodents from 34 sites were present in sufficient numbers to be 
recognized as separate units. They belong to the Muridae, Arvicolidae, 
Cricetodontinae, Cricetinae, Trilophomyidae, Zapodidae, Gliridae, Sciuridae 
and Castoridae. The new genus Tempestia belongs to the Gliridae. There are 
three new species and two new subspecies of the Muridae: Occitanomys 
sondaari, Stephanomys ramblensis, Apodemus gudrunae, Parapodemus 
gaudryi barbarae and Castillomys crusafonti gracilis. Two new species of the 
Cricetodontinae are described, Hispanomys peralensis and H. freudenthali. 

Because for many of the sites the succession could be established in the 
field, a reliable biozonation is the result. Six biozones are recognized which 
cover the Upper Vallesian , Turolian and Ruscinian Stages of the chrono
stratigraphic scale for continental deposits. Since the type section of the 
Turolian is in the area of study this correlation has a sound basis. The six 
biozones are compared with the units of the earlier established zonations of 
Thaler and Mein. Furthermore the faunal associations of a large number of 
European mammal localities are placed in connection with the associations 
of the newly established zones. 

The attempt to explain the quantitative composition of the Upper Val
lesian and Turolian faunas (with some 80% of Muridae) failed because of the 
absence of a sufficient number of reliable (paleo) ecological data. The drop 
in percentage of the Muridae and simultaneous increase of the Arvicolidae in 
the Ruscinian possibly are the result of a general cooling of the climate. 
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Chapter I 

INTRODUCTION
 

Object of the study 
In recent years smaller mammals, in particularly the rodents, have become 

of great interest for the biostratigraphy of non-marine Tertiary deposits. The 
Teruel region is famous for the abundance of Neogene smaller and larger 
mammals. The stratotype of the Turolian, one of the stages of the continen
tal chronostratigraphic scale, is situated in this area. These factors defined 
the necessity of a regional study integrating lithostratigraphy, paleontology 
and biostratigraphy. In this paper the rich collections of rodents will be dealt 
with. 

Geological setting 
The Neogene rocks of the Teruel-Alfambra region belong to the deposits 

in a complex system of inland depressions of the Iberian highlands. The 
region is in the eastern part of the so-called Calatayud-Teruel basin, which 
extends for about 200 km from Ademuz in the south to Calatayud in the 
north. The basin filling consists of non-marine sediments of Oligocene to 
Quaternary age. The Neogene exposed in the Teruel-Alfambra region consists 
mainly of red beds (conglomerates, sands and clays), white limestones and 
gypsum deposits. This Neogene overlies either Mesozoic or Oligocene rocks. 

The rodent faunas 
The age of the rodent faunas in the Teruel-Alfambra region ranges from 

Vallesian to Ruscinian. Muridae are dominant in most faunas, but the Vallesian 
and Turolian associations contain also many Cricetodontinae. In the Ruscinian 
faunas Trilophomyidae and Arvicolidae· are the dominating groups. Families 
which are represented in most faunas by some specimens only are the 
Cricetinae, the Gliridae, the Zapodidae, the Sciuridae and the Castoridae. 

Six rodent biozones defined predominantly by species of the Murinae are 
recognized. The lower four correspond to the Late Vallesian, the Early and 
Middle Turolian and part of the Late Turolian. The two upper zones cover 
parts of the Ruscinian. 
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History of the investigation 
Collection of fossil mammals in the Teruel-Alfambra region has been 

carried out by teams of the State University of Utrecht (H. de Bruijn, 
M. Freudenthal, C. G. Riimke and P. Y. Sondaar) for about 16 years in 
collaboration with Prof. M. Crusafont Pairo (Sabadell, Spain). Initial litho
stratigraphic fieldwork in the region around Teruel was carried out by 
J. M. G. Moltzer in 1969. His promising results initiated the present more 
detailed regional study of the lithostratigraphy and rodent biostratigraphy. 

Mapping and collecting of fossil rodents were carried out during the 
summers of 1973 and 1974. 

Sample preparations 
Prior to sieving, the samples of fossiliferous clays were dried on the top of 

the furnace of the "Ceramica Turoliense" brickyard. The dried samples were 
washed and sieved with a motorpump on a set of screens. The finest screen 
has a mesh of 0.5 mm. The residues were treated with acetic acid in order to 
dissolve the remains of molluscs. The sorted teeth of smaller mammals were 
mounted on strips of yellow bite wax. 

Measuring 
The dimensions of the cheekteeth of the rodents, except the Castoridae, 

were measured with a Leitz Ortholux measuring microscope with mechanical 
stage and measuring clocks. The results are given in 0.1 mm units. Length, 
width and height of the isolated molars were taken as shown in the figures 
accompanying the discussions of each (sub)family. Molars which were 
damaged, but on which either length or width could be measured have been 
included in the tables. 

Statistical analysis 
I t has been assumed that the length and the width of the teeth in each 

assemblage have normal frequency distributions. In order to check whether 
the corresponding means of the various assemblages differ significantly the t 
test has been used. Before applying this test similarity of variances has been 
controlled. In case of a significant difference between the two variance 
values, a corrected t test has been used. A distribution-free rank-sum test has 
been applied for the comparison of ratios. For the description of the 
statistical methods the reader is referred to Dixon and Massey (1969) and to 
Simpson, Roe and Lewontin (1960). For conclusions based on the tests the 
5 percent level of significance has been chosen. 
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Depository 
The material described is stored in the collection of the Geologisch 

Instituut, Rijksuniversiteit Utrecht, unless otherwise indicated. All holotypes 
of new species and subspecies are deposited in the Instituto Provincial de 
Paleontologia in Sabadel1. If materal from other institutions has been used 
this is indicated as: Basel (Naturhistorisches Museum), Budapest (Hungarian 
State Geological Institute), Lyon (Faculte des Sciences de la Terre, Villeur
banne), Vienna (Naturhistorisches Museum). 

Plates 
The plates are based on photographs and drawings. The photographs have 

been made with the Cambridge "S4 Stereoscan" electron miscroscope of the 
Utrecht University on Ilford FP4. 
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Chapter II 

LITHOSTRATIGRAPHY 

INTRODUCTION 

The sedimentary sequence of the Tertiary deposits in the Teruel
Alfambra region is completely non-marine. Some small outcrops of Oligocene 
rocks occur in the mapped region, but the major part of the Tertiary is of 
post-Ol-igocene Age. The latter sediments are subdivided Into four for
mations: the Peral, Tortajada, Alfambra and Escorihuela Formations. 

The Peral Formation unconformably overlies Mesozoic and Oligocene 
rocks. I t consists of red clays, sands and conglomerates. 

The Tortajada Formation is composed of poorly stratified gypsum 
deposits and some limestone beds. 

The Alfambra Formation consists of limestones interbedded with clay and 
marl. It is a lateral equivalent of the Tortajada Formation. Sediments of both 
the Alfambra and Tortajada Formations overlie the Peral Formation. At 
many places sediments of the Peral Formation are seen to interfinger with or 
change laterally into deposits of the other two formations. 

The Escorihuela Formation is a thin rock-unit of limited lateral extent, 
consisting of sands, clays and limestones. It overlies the Alfambra For
mation. 

Quaternary gravels, sands and breccias are the top of the sedimentary 
sequence. 

The topographical maps scale 1: 50000 with sheet numbers 567 (Teruel) 
and 542 (Alfambra) have been used in the field. The localition map (fig. 1) 
and the coordinates used for the localities with fossils are based on these 
topographical maps. 

LITERATURE 

The geological map with explicatory notes of sheet 542 (Alfambra) was 
available for the northern part of the investigated region (Villalon Davila et 
aI, 1959). Gauthier et al (1972) presented a brief survey of the stratigraphy 
and tectonics of the Teruel basin. Moisenet, Adrover and Aguirre (1974) 
published a geological sketch map of the Teruel region. The latter two 
publications were useful for the southern part of the region. 
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DESCRIPTION OF THE LITHOSTRATIGRAPHIC UNITS 

Oligocene rocks 
No formallithostatigraphic unit is described for these rocks, because their 

extension is limited within the region of study. 
Outcrops of Oligocene rocks were found at three places: in the Barranco 

del Peral east of Peralejos (20), along the major fault line east of Cuevas 
Labradas (21), and in the area near Masia del Rebollar (22) WSW of 
Alfambra. 

The few exposures in the Barranco del Peral show the following sequence: 
dense, thin bedded limestones with black silex nodules about parallel to the 
bedding planes, followed by green marls with many ostracods, and white 
limestones with mudcracks and saccharoid gypsum. This sequence is uncon
formably overlain by the Peral Formation. 

The outcrops of Cuevas Labradas (21) only show white marly limestones. 
Near Masia del Rebollar (22) 13 m of limestones are unconformably 

overlain by the Peral Formation. The limestones of Masia del Rebollar are 
the upper part of a much ticker succession exposed just outside the mapped 
region, along the road Alfambra-Santa Eulalia. The basal part of this 
sequence consists of limestones with black silex, and interbedded marls. A 
small sample from these marls has yielded one molar of Isoptychus (Therido
myinae, Rodentia), a genus res~ricted to the Early and Middle Oligocene. 
The limestones and marls are overlain by pink and green banded marls and 
white soft marly limestones. This sequence is capped by the limestones of 
Masia del Reb ollar. The section has not been measured, but it is at least 
100 m. Unconformities all observed at the top of the Oligocene are a few 
degrees only and usually there is a difference in strike with the strata of the 
overlying Peral Formation. 

Peral Formation 
Informal earlier names: Serie de los Monotos (Truyols, 1961), Formacion 

de los Tejares (Adrover & Esteras, 1974). 
Derivatio nominis: The formation is named after the Barranco del Peral. 
Diagnosis: Red clays, red clays with intercalations of red sands and con

glomerates, conglomerates. 
Type section: in the Barranco del Peral, east of the village Peralejos, 

coordinates 2°41 '20"-40°28'10" (20), above and west of the exposures 
of Oligocene strata. 

Geographic extension: The formation occurs near Alfambra, north of 
Celadas, east of Peralejos, Cuevas Labradas and Villalba Baja, near Teruel 
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and around Valdecebro. 
Underlying rock units: The formation unconformably overlies either 

Mesozoic or Oligocene rocks. 
Overlying rock units: The formation is either overlain by the Alfambra 

Formation, or by the Tortajada Formation, or by Quaternary conglom
erates. 

Thickness: The thickness ranges from a few meters to about 300 m.
 
Age: Miocene and Pliocene.
 
Fossil content: some remains of fossil mammals have been reported
 

(Adrover, 1962, Adrover & Esteras, 1974). 

Lithology 
Th~ee main lithotypes are recognized: 1, coarse conglomerates, with thin 

intercalations of sand or sandy clay; 2, sandy clay with intercalations of 
conglomerates; 3, clays and sandy clays without or with a few intercalations 
of sand or sandy conglomerate. These lithotypes intergrade, both vertically 
and horizontally. Although there is a general upward trend from coarse to 
fine, these three lithotypes are not found everywhere in this order. They 
may not be considered as mappable members. 

In the type section of the formation (20) about 25 m of red sands 
unconformably overly Oligocene rocks. They are followed by 60 m of coarse 
and poorly bedded conglomerates without intercalations of sand or clay. 
Boulders and cobbles are either rounded or angular with maximal diameter 
of 50 cm. The top 10 m consist of 40 cm thick beds of rounded cobbles 
dispersed, in a matrix of pinky sandy limestones. 

East of the type section, between the outcrops of Oligocene and Mesozoic 
on the map, along the Barranco del Peral, 150 m of coarse conglomerates are 
found. The sequence consists of poorly sorted, very coarse, 2-10 m thick 
conglomerate beds with some 40 cm intercalations of sands. The basal 
contact of many of these conglomerate beds shows them to be channel fills. 
The diameter of the boulders may attain one meter. In the upper part of this 
section pebbles are again found to be interspersed in a pinky sandy limestone 
matrix. 

Elsewhere, and rather far to the Mesozoic limiting frame, the formation 
generally consists of successions of sandy clays with interbedded sands and 
conglomerates. In many exposures the clay and sandy clay contain strings of 
pebbles and thin sand layers. The clay may contain large quantities of small 
red, irregularly shaped sandy calcite concretions. At several places con
glomerates are intercalated in the clays; their thickness may attain several 
tens of meters, but it usually is no more then a few meters. The lower 
surfaces of the conglomerates are sharp and irregular, showing features of 
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scour and fill into the underlying beds. Upper parts of many conglomeratic 
and sandy beds show upward fining texture. 

Some beds of white limestone become intercalated in the formation near 
its geographic limits with the Alfambra Formation. Beds of white saccharoid 
gypsum and white to pink limestones are interbedded in the Peral Formation 
near its limits with the Tortajada Formation. 

Regional distributions of the lithotypes 
Thick series of coarse conglomerates, with few and thin intercalations of 

sand and sandy clay are present in the areas adjoining Mesozoic outcrops, 
east of the villages Peralejos and Villalta Baja and Valdecebro. The most 
contrasting sequences are found immediately east of the town of Teruel, 
consisting of red clays, without intercalations of conglomerates. In all other 
parts of the mapped region clays and sandy clays always show intercalations 
of beds of conglomerate and sand. 

Between Celadas and Cuevas Labradas the formation consists of red clays 
with but few conglomeratic intercalations. In the area north of Celadas and 
west of Alfambra thick beds of conglomerates dominate the sections. 

Boundaries of the formation 
The Peral Formation directly overlies Mesozoic rocks with some meters of 

breccias or of conglomerates with angular components. The contacts with 
the Oligocene are much less conspicious; the angular unconformity is slight. 
The top of the Oligocene limestones near Masia del Rebolar (22) has a 
weathered surface with grooves and furrows filled with red clay. 

Upper and lateral limits of the formation with the Tortajada and Alfambra 
Formations will be described below in the chapters on the respective for
mations. 

Thickness 
The formation is about 250-300 m thick east of Masia del Rebollar (22), 

up to 300 m east of Peralejos (Barranco del Peral), at least 150 m near 
Valdecebro and only several meters to some tens of meters in the Masia del 
Barbo and Masada del Valle (7) area. 

Age 
No fossils have been found in the formation except for some remains of 

proboscidea described by Adrover (1962) from the -red clays near Teruel. 
Some remains of Rhinocerotidae and Hipparion have been reported by 
Adrover & Esteras (1974) from a locality SE of Teruel, outside our studied 
region. 

The age has therefore to be inferred from the formation's position relative 
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to other rock units of known age. A lOwer age limit is given by the 
underlying Oligocene. The mammal localities Peralejos 4 and Masia del Barbo 
in the Alfambra Formation are situated directly above the Peral Formation. 
These localities have a Late Vallesian Age. A Ruscinian Age is indicated for 
the Peral Formation by the mammal locality of Escorihuela (18), because this 
locality is in rocks which are lateral equivalents of beds of the Peral 
Formation. As a consequence the age of the Peral Formation may range 
from Early Miocene to Late Pliocene. 

Tortajada Formation 
Derivatio nominis: The formation is named after the village Tortajada. 
Diagnosis: White saccharoid gypsum with relatively thin intercalations of 

limestones. 
Type section: Some small gypsum quarries showing unweathered rock; no 

good natural sections have been found. Type area is near the village 
Tortajada. 

Geographic Extension: The formation occurs mainly east of the river 
Alfambra, from Cuevas Labradas to the area south of Tortajada. 

Underlying rock units: The Tortajada Formation overlies the Peral For
mation. 

Overlying rock units: At some places the formation is covered by Quaternary 
gravel. 

Thickness: Observed thickness 100 to 150 m. 
Fossil content: Fresh-water molluscs are present in the limestones only. 
Age: Vallesian to Late Ruscinian (Late Miocene-Late Pliocene). 

Lithology 
The formation consists of poorly stratified to unlayered successions of 

gypsum with intercalations of thin limestone beds, or gypsum beds con
taining CaC03 • Layers of limestone and of gypsum containing carbonates are 
relatively resistant to weathering; they are visible as hard beds. Some irregu
lar, ochre to yellow coloured, cavernous, hard banks are present. They are 
about 20 cm thick and have small lateral extension. One layer of chert 
nodules has been observed. The Tortajada Formation shows intercalations of 
reddish-brown and grey clays and marls near its limit with the Peral For
mation. These intercalations may attain a thickness of several meters. 

Study of details of the lithology is restricted to the few small quarries. The 
gypsum nowhere shows macrocrystalline structures. Beds of gypsum may be 
seen to be separated by thin one mm clay laminae. The thickness of 
individual gypsum beds varies between one and several meters. 
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A gypsum bed, which gives no HCL reaction may pass vertically into 
gypsum reacting with 10% HCL, but this transition is not visible from the 
lithology. Gypsum beds without carbonate admixture show neither laminae, 
nor stratification. Their colour is white to greyish white, with slightly darker 
small dots. 

Lamination has been observed in beds effervescing slightly on addition of 
10% HCL. In thick gypsum beds some irregular streaks and balls of clay have 
been observed. X-ray analysis of some samples shows that the gypsum beds 
usually contain magnesium and quartz. 

The formation limits 
The Tortajada Formation passes laterally and vertically into the Peral 

Formation. Its lower boundary with the Peral Formation is indistinct. The 
lateral limits between the Tortajada and Peral Formations and between the 
Tortajada and Alfambra Formations are not sharp. There are zones of 
interfingering. The formation boundaries on the map have been drawn in the 
middle of such zones. Beds of white gypsum, up to several meters thick may 
extend into the Peral Formation, while beds ot red or brown to grey clay 
may extend into the Tortajada Formation. 

Thick tongues of gypsum extend into the Alfambra Formation west of the 
Alfambra river. One tongue of about 30 meters' thickness can be traced over 
3,5 km into the Alfambra Formation, south-west of Tortajada in the 
southern slope of the Alto de las Celadas. The same tongue covers the hill 
tops in the Masada del Valle (7) and Masia del Barbo region (1). These 
intercalations in the Alfambra Formation are shown as Tortajada Formation 
on the map. The Tortajada and Alfambra Formations thus are at least part 
time equivalents. 

Thickness of the formation 
Near Tortajada the minimal thickness of the formation is estimated to be 

about 100-150 m. 

Age of the formation 
Since the only fossils found in the Tortajada Formation are fresh-water 

molluscs, which have as yet insufficiently been studied, the age of the 
formation has to be estimated on the basis of the mammalian faunas of the 
Alfambra Formation. Age data from the latter formation range from 
Vallesian to Late R uscinian. 

Alfambra Formation
 
Derivatio nominis: The formation has been named after the Alfambra river.
 
Diagnosis: White, marly and dense limestones, with intercalations of marls,
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clays, lignitic clays and some gypsum. 
Type section: In the east bank of the nver Alfambra, near the village 

Peralejos, just north of the junction of the Alfambrariver with the 
Barranco del Peral; coordinates 2° 39'35"-40°28'50" (3). 

Geographic extension: The formation occurs in and around Teruel, in several 
patches along the valley of the Alfambra river and in a wide area westward 
towards celadas. 

Underlying rock units: The formation either conformably overlies the Peral 
Formation, or it is in unconformable contact with Mesozoic rocks. 

Overlying rock units: The formation is overlain either by the Escorihuela 
Formation or by Quaternary gravel. 

Thickness: The formation may reach a thickness of about 200 m. 
Age: The age data range from Late Vallesian to Late Ruscinian. 
Fossil content: The formation contains abundant fresh-water molluscs, 

ostracods, some plant remains and at some places fair numbers of remains 
of mammals. 

Lithology 
The type section near Peralejos (fig. 2, 3) may be subdivided into three 

parts. The lower part consists of about 21 m of marly limestones of varying 
degree of induration. The limestones are well bedded and contain some 
intercalations ofblack lignitic clay and grey lignitic marl which have a limited 
lateral extension. One of these intercalations has yielded the Peralejos A 
(PERA) rodent fauna. Some of the limestones have an irregular very hard 
top part which gradually passes downward into irregular nodules of hard 
limestone embedded in softer limestone. These levels have been interpreted 
as hardgrounds. Impressions of plant roots are frequent in the soft marly 
limestone. Straight, vertical, rounded and narrow holes with a diameter of 
several mm and a length which may attain 50 cm, are abundant in some of 
the limestone beds. As a rule such limestone are hard and cavernous. The 
holes are interpreted as reed stalk imprints. Fresh water molluscs are 
abundant in some of the limestone beds as well as in the clays and marls. 

The middle part of the type section consists of about 29 m of clays with 
beds of limestone. The clay has a red-brown or grey to black colour and 
contains a few scattered bones- ~f larger mammels. The fossiliferous levels 
Peralejos Band C (PERB and PERC) are in lignitic clay beds just below 
harder limestones; Peralejos D, in the topmost middle part, is in a clay 
extremely rich in small molluscs. 

The upper part of the type section consists of well bedded, more or less 
indurated marly limestones with soft, more marly intercalations. Hard
grounds and reedstalk imprints are present in most of the harder limestones 
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Fig. 2	 Section Peralejos (3), type section of the Alfambra Formation, with the mammal localities 
Peralejos A, B, C and D. Legend in fig. 5. 

of the upper part. A thickness of about 15 m has been measured for the 
basal part of the upper unit. The section continues upward, but exposure is 
poor. 
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The lithology of the Alfambra Formation appears to be subject to con
siderable local variation. There is no regular change from bottom to top. 
Individual beds or successions of beds can be traced over limited distances 
only. 

The formation boundaries 
Wherever the Alfambra Formation is found to overly the Peral Formation 

the boundary is usually fairly sharp. The thick white limestones of the 
Alfambra Formation are generally preceded by some thin white limestone 
intercalations in the higher part of the red clays of the Peral Formation, or 
by some grey clayey layers. Only in the Barranco Solobre (23) the lower 
limit is arbitrary and lies within a succession of limestones. The red lime
stones with pebbles of Mesozoic origin are included in the Peral Formation, 
the white and yellow limestones in the Alfambra Formation. 

In the Masia del Barbo (1, fig. 5) and Los Mansuetos sections (13, fig. 8) 
the lower boundary is drawn at the levels where the red colours of the Peral 
Formation change into predominantly grey, black and brown. The limestone 
and thin gypsum beds appear at about the same level. 

In the region north of Valdecebro and north of Temel the Alfambra 
Formation directly covers Mesozoic rocks. The basal beds change in 
lithology according to the lithology of the immediately underlying strata. 
The Mesozoic consists of intensely folded variegated gypsiferous clays with 
massive outliers of thin bedded dolomites. In the vicinity of such harder 
rocks the basal Alfambra Formation consists of several meters of hard dense 
limestones of irregular thickness, filling the smaller depressions in the 
basement. It usually contains angular components of the underlying rocks, 
but at other places it may be hard and sinter-like without admixture. Thin, 
soft and marly yellow beds, possibly of residual origin, separate the 
Alfambra Formation from the Mesozoic, if the latter consists of clay and 
gypsum. 

At least part of the Alfambra Formation is laterally grading into the Peral 
or T ortajada Formations. 

Limestone beds of the Alfambra Formation wedge out eastward into the 
red clays and conglomerates east of the villages Peralejos and Cuevas 
Labradas. This transition occurs over several hundreds of meters. In western 
and southwestern direction gypsum beds of the Tortajada Formation are 
seen to wedge out into the Alfambra Formation over some hundreds of 
meters in the case of the thicker Tortajada beds. 

The boundary between the Alfambra Formation and the overlying 
Escorihuela Formation seems to be sharp, but is poorly exposed. The 
boundary seems to be an angular unconformity with an opening of a few 
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degrees only. At other places the Alfambra Formation underlies Quaternary 
gravels and sands with a more obvious angular unconformity. 

Thickness 
Although the type section measures less than 100 meters, the greatest 

thickness of the Alfambra Formation has been observed in the area of the 
village Peralejos, where the formation may attain a thickness of about 
200 m. 

Fossil content of the formation 
Many beds of the Alfambra Formation contain abundant fossil mammals. 

Sections with important localities are described in chapter III The rodents of 
these localities are described in chapter IV and the biostratigraphic results are 
presented in chaEter V. Faunal lists of larger mammals from some of the 
localities of the Alfambra Formation have been given by Sondaar (1961) and 
by Alberdi (1974). 

Molluscs are present in many limestone, clay and marl beds. In table 2 of 
Sondaar (1961) 23 species representing 14 genera of fresh water molluscs are 
listed. Robles (1975) mentioned the presence of 25 genera and 40 species. 
Plant remains and ostracods are abundant in some beds. So far they have not 
been the subject of any special study. 

Age of the formation 
The formation has been dated with fossil mammals to range from Late 

Vallesian to Late Ruscinian. The stratotype of the Turolian Stage is in the 
Alfambra Formation near Teruel. It is described in chapter III. 

Escorihuela Formation 
Derivatio nominis: The formation has been named after the village Es

corihuela. 
Diagnosis: Rusty brown sands with lignites, brown-grey clays and a bright 

white limestone. 
Type section: The type section is located about 2 km south of Escorihuela, 

coordinates 2°43'20" - 40°31'10", just north of an unnamed brooklet 
(18), fig. 4. 

Geographic extension: The formation occurs in the area of the village 
Escorihuela only. 

Underlying rock unit: The formation overlies the Alfambra Formation. 
Overlying rock unit: The formation is overlain by Quaternary gravels. 
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and the section Orrias (17) with the mammal locality Orrios. Legend in fig. 5. 

Thickness: The maximum observed thickness is 36 m.
 
Fossil content: Some fresh water molluscs have been observed.
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Lithology 
The formation consists of rusty brown sands, grey clays and a bright white 

limestone bed. The sands have a high content of iron minerals in the matrix, 
in concretions and in irregular thin beds. The formation contains many thin 
intercalations of black lignite and of selenetic gypsum. 

The formation is poorly exposed, being covered by gravels in nearly the 
entire area. In addition to the type section (18) there is another section 
north of Escorihuela (31). In between poor exposures show the topmost 
white limestone or rusty-brown sands. 

Formation boundaries 
An angular unconformity at the base of the formation is possible but has 

not been demonstrated. The formation is overlain by Quaternary gravels 
with an erosional contact in between. 

Thickness 
The formation is 30-36 m thick, it wedges out eastward. 

Age of the formation 
The formation overlies a mammal locality in the top of the Alfambra 

Formation (18, fig. 4). These mammals indicate a Late Ruscinian Age, which 
means that the Escorihuela Formation is Late Pliocene or Early Pleistocene. 

Quaternary gravels, conglomerates, breccias and landslide deposits 
Gravels, conglomerates and sands, supposedly of Quaternary Age cover 

large areas near Escorihuela and Concud. Disjunct patches of conglomerate 
occur in the valley of the Alfambra above the present river bed. Their 
contact with the underlying rock units are of erosional character and there is 
an angular unconformity when the underlying rocks are tilted. The gravels 
and conglomerates are poorly sorted and at most places their matrix is not 
red. Gravels are found in association with travertine limestones of limited 
extension, near the station in the abandoned railroad Ojos Negros-Sagunto 
(37). 

Large masses of breccias, consisting exclusively of rocks of the Alfambra 
Formation, are exposed in the Barranco de Celadas (32). These rocks are 
strictly local. Similar breccias have been found near Cuevas Labradas (33) and 
near Peralejos (3). In the latter two outcrops the breccias are associated with 
gravels. 

Gravel intimately mixed with marly limestone fragments of the Alfambra 
Formation are exposed just south of Villalba Baja (34). Large slip masses of 
the Tortajada Formation overlie Quaternary gravels and "antropogenous" 
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rocks near Tortajada at several places along the east bank of the Alfambra 
nver. 

A large displaced gypsum block north of Teruel, near the Corbalan road 
junction, even contains a small quarry. 

Mixed sediments, consisting of gravel and gypsiferous and marly limestone 
are exposed along the main road from the bridge over the river Alfambra in 
the south to Cuevas Labradas in the north. 

These landslide deposits occur in and at the border of the valleys of the 
Alfambra and its tributaries. Their thickness and lateral extent are variable. 
Their age seems to be Pleistocene to recent. 

TECTONICS 

The Teruel-Calatayud bassin is one of the Spanish inland depressions 
formed during the Tertiary. These depressions in the surface of the folded 
Paleozoic-Mesozoic strata were mainly determined by renewed activity along 
the older fault systems of this basement. 

The Alfambra-Teruel area is situated in the eastern part of the basin and a 
general NNE-SSW fault line separates the higher Mesozoic basement in the 
east from the Tertiary infill to the west. In the northern part of the 
investigated area from Orrios to Cuevas Labradas there is no evidence that 
the old fault system was active during or after the Neogene. The contacts 
between the Neogene and Mesozoic are unconformable, but the suspected 
older faults show no evidence of more recent displacement. in the very 
north, in the area of Orrios-Escorihuela the Neogene onlap is even indistinct 
because of the thin sub horizontal cover of Quaternary deposits. In the area 
east of Peralejos and Cuevas Labradas minor faults in the marginal area of 
the Peral Formation suggest younger activity of buried old faults, but actual 
fault planes in this Neogene were not traced. 

From the area east of Villalba Baja towards Teruel the eastern limiting 
fault becomes conspicuous because the Neogene deposits evidently were 
faulted down after their deposition. Sediments of the Tortajada and Alfam
bra Formations meet the Mesozoic along the faulted contact. Northeast of 
Teruel this major limiting fault ends in a peculiar way. Its strike sweeps 
westward and its dip becomes parallel to the strata. The lack of exposure in 
the Alfambra valley obscures the details, but the displacement seems to 
become negligeable. The change in direction of the fault probably fits to 
another main direction in the Mesozoic basement of the area. 

This WNW-ESE direction is found to have been active in the Quaternary 
along another major fault line of the area, the one which separates the wide 

26 



and flat Concud depression, covered by Quaternary sediments, from the 
Mesozoic and Neogene sediments in the north. Along the Concud fault the 
stratigraphic throw seems to be considerable if we consider the Peral For
mation cover of the Mesozoic north of the fault. On approaching the 
Alfambra valley the course of the fault abruptly bends to the south, clearly 
affecting the Quaternary strata. 

There is some evidence close to the Corbalan road junction that the fault 
continues south across the Alfambra valley, so that the reconstructed 
continuation in the north-south fault visible in the town of Teruel is fully 
warranted. 

The entire investigated area north of Concud shows no traces of major 
tectonic activity during, or after the Neogene. All strata from the Oligocene 
to Quaternary show slight dips of less than 5° basin inward, the topmost 
deposits in the north tend to be subhorizontal. 

Below the Escorihuela Formation in the north, the slight eastward dip of 
the strata of the Alfambra Formation suggests a period of local subsidence of 
this area. 

In contrast, the Neogene sediments of the Teruel area show a more 
complex tectonic pattern, evidently as a consequence of accentuated topo
graphy and younger movements of the Mesozoic basement. East of Teruel a 
wide area is covered by sediments of the Peral Formation. One is tempted to 
think that its northern limit might be determined by the shape of a 
pre-Neogene depression that was bordered by the eastward continuation of 
the Concud fault in the basement. However, the contact between Neogene 
and Mesozoic along this northern limit is an unconformable superposition, 
and evidence was nowhere found of more recent vertical fault movements 
along this contact line. 

Towards Teruel even the partly younger Alfambra Formation shows 
undisturbed onlap on the Mesozoic. Although the map gives the impression 
of no more than a gradual burying of an older relief, later movements in the 
basement south of the Mesozoic outcrops are shown by some NNW-SSE 
faults east of Teruel and by numerous irregular dips in the Alfambra 
Formation along the lower course of the Rio Seco. A narrow but steep 
syncline (35) shows an axial dip to the SW. From the strike of tilted blocks 
the structure can be followed to the cemetery of Teruel (36), where it seems 
to turn south to meet the assumed NS fault of Teruel. The northern area of 
Los Mansuetos shows various irregular strikes and dips of the limestones of 
the Alfambra Formation, but there is no clear system in the pattern of 
assumed faults in this Neogene sedimentary cover. 
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INTERPRETATION OF DEPOSITIONAL ENVIRONMENTS 

The Peral F ormation is of predominantly fluviatile origin. The bulk of the 
formation is thought to have been deposited by braided river systems. Thick 
successions of poorly bedded coarse conglomerates with subordinate inter
calations of clay and sand are interpreted as alluvial fan deposits. They occur 
near the boundaries of the Peral Formation with the Mesozoic rocks. Source 
areas of this material were the mountains E and NE of Valdecebro, east of 
Peralejos and Villalba Baja and the Sierra de Palomera W and NW of 
Alfambra. 

The red colours of the sediments of the Peral Formation seem to have 
been caused by in situ alteration of iron containing minerals into red 
haematite (Walker, 1967, Schmalz, 1968, Van Houten, 1973). Small quan
tities of iron containing minerals supplied from the hinterland, appear to 
have stained the sediments, probably shortly after deposition during periods 
of emergence and depressed water tables. 

The Tortajada and Alfambra Formations are assumed to have been 
deposited in "off shore" areas of the basin where small lakes, ponds and 
swamps were fed by the rivers which had deposited the sediments of the 
Peral Formation in their upstream parts. 

The rocks of the Tortajada Formation are thought to be the result of 
chemical precipitation of sulphates and subordinate carbonates. The 
sulphates ar'e supposed to have been derived from the thick gypsiferous 
formations atributed to the Triassic, which are found in the immediate 
hinterland to the east of today's distribution area of the Tortajada For
mation. The geographic position of the Tortajada Formation seems to have 
been controlled by some nearby rivers which fed a restricted region. 

The deposition of the carbonates of the Alfambra Formation is supposed 
to have been mainly controlled by the photosynthesis of plants in the 
shallow lakes (Greeves, 1968). Whenever the rivers supplied larger quantities 
of suspended clay, marls and even clay beds were formed. Poor water 
circulation and excess plant material led to the deposition of lignitic clays 
and even rather pure lignite seams. There is locally a poor rhythmicity in the 
sedimentation from limestones via marls and clays to lignitic deposits, which 
in upward direction are abruptly followed by another limestone. 

The Escorihuela Formation has a restricted geographical distribution. Its 
rocks were deposited by small streams of low energy. The deposition of the 
white limestone possibly resulted from chemical precipitation, whereas 
stagnant water may have caused plant material to form lignites. The position 
and genesis of the sedimentary environment of the Escorihuela Formation 
seems to have been controlled by the local subsidence, which caused the 
small regional eastward dip of the Alfambra Formation underneath. 



Chapter III 

SURVEY OF THE VERTEBRATE BEARING DEPOSITS IN THE
 
ALFAMBRA FORMATION
 

LITHOLOGY 

At most localities the sediments sampled for fossil mammals consist of 
black lignitic clay intercalated in white marly limestones. These localities 
usually contain only a few remains of larger mammals, but material of 
smaller mammals may be abundant. The latter remains consist of fragmen
tary and compressed bones and toothrows in compressed jawbones. Only 
isolated teeth have been collected due to the process of washing and 
screenmg. 

The sediments of some rich localities with larger and smaller mammals 
(Masia del Barbo 2B, Masada del Valle 2, Concud 3, Los Mansuetos, La 
Fontana) consist of washed debris, such as limestone pebbles of the 
Alfambra Formation, molluscs and indurated clay particles. The type of the 
sediment and the relatively good preservation of the mammal teeth suggest 
that the material has been sorted by currents, but displaced over short 
distances only. 

The sediments of some other localities consist of marl and clay of grey to 
dark colour, suggesting the presence of fair quantities of finely disseminated 
plant material. All these deposits are rather thin beds, mostly about 
10-30 em thick, intercalated in limestones. Some localities are in the top 
part of thicker marl or clay beds, just below overhanging limestone beds. 

VERTEBRATE REMAINS 

The sampling methods employed at the localities with vertebrate remains 
were focussed on the retrieval of smaller mammals. As a consequence 
remains of larger mammals were found at a few localities only. The washed 
residues contain rodents, insectivores, lagomorphs, some fishes and a few 
bones of amphibians, reptiles and birds. So far the insectivores have been 
studied only partly (Rumke, 1974 and Mr. J. Gilbert, Sabadell). Some 
lagomorphs from the Teruel - Alfambra region have been described by de 
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Bruijn	 and van Meurs (1967) and are currently under investigation by Mrs. 
N. Martinez Lopez (Madrid). The amphibians are being studied by Mr. 
B. Sanchiz (Madrid). Fossil rodents from the Teruel-Alfambra region have 
been described earlier by Villalta and Crusafont (1956) and De Bruijn 
(1966a), Thaler (1966) and Michaux (1969,1971). In the following chapter 
the teeth of all the rodent species found in our samples are described. The 
qualitative composition of the rodent faunas is given in fig. 28 quantitative 
data in fig. 30. 

DESCRIPTION OF LOCALITIES WITH FOSSIL MAMMALS IN THE TERUEL

ALFAMBRA REGION 

The localities with fossil mammals are an in the Alfambra Formation. 
Adrover (1975) described several sites with fossil mammals, some of which 
are the same as those sampled in the present investigation. The rodent 
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species reported from our localities are presented in the distribution chart of 
fig. 28. The sites or sections with sites are indicated on the map by numbers. 
They are dealt with in assumed stratigraphie order. 
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Masia del Barbo 2A and 2B (codes MBA and MBB), number 1 on the map. 
Coordinates: 2° 35'40"-40°22'15". The section of Masia del Barbo is 

situated about 3 km NNE of Teruel, east of the farm Masia del Barbo, in the 
western hill side, at about one hundred meters east of the abandoned 
railroad Ojos Negros-Sagunto. 

The section represented in fig. 5 shows 6 m of red clay of the Peral 
Formation, overlain by 5,4 m of grey and brown banded clays. The lower
most grey clay of about 30 em thick contains fragments of bones and teeth. 
This is the Masia del Barbo 2A site (MBA). The section continues with 3.4 m 
of white and marly limestone. The lower 1.8 m has a complex structure with 
many pockets of silt, greenish clay and debris of marl, lignite and molluscs. 
The silt pockets are mottled because of soft black lignite fragments. The 
pockets contain remains of large and small mammals. This is the Masia del 
Barbo 2B locality (MBB). On top follow 10.8 m of red clay with some black 
and dark grey layers. Some of the dark layers contain occasional remains of 
small mammals. The section is capped by well-bedded limestone. 

Lithostratigraphic correlations with the Masada del Valle section are 
shown in figure 5 as well. This correlation shows that the basal part of the 
Alfambra Formation at Masia del Barbo is correlated with the top part of the 
Peral Formation at Masada del Valle. 

Mammal faunas: MBA has yielded smaller mammals only, MBB contains 
larger and smaller mammals. For determinations of some of the larger 
mam mals one is referred to Alberdi (1974). 

Peralejos 4 (code PER4), number 2 on the map. 
Coordinates: 2° 39'45"-40° 30'0". The locality is at about 2 km NNE of 

Peralejos, very close to the farm named Casillo Hovo, in the railroad cut of 
the unfinished railway Teruel-Perales. 

The section, represented in figure 7, shows 3 m of irregularly bedded 
limestone (exposed along the road) followed by 0.9 m of white soft marly 
limestone, 25 em of black lignitic marl, 0.5 m of grey limestone and 15 em 
of black lignitic clay. The black lignitic clay contains some molluscs and 
remains of smaller mammals, this is the PER4 locality. On top are 0.3 m of 
marly limestone, 4 m of pink clays and more than 100 m of well bedded 
limestones without intercalations of clay or marl. 

Mammalian fauna: A sample from PER4 has yielded a small assemblage of 
smaller mammals. 
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Peralejos A, B, C and D (codes PERA, PERB, PERC and PERD), number 3 
on the map. 

Coordinates: 2° 39'35"_40° 28'50". The section of Peralejos, type section 
of the Alfambra Formation, is situated about 350 m east of Peralejos, in the 
southern slope of the hill just north of the junction of the river Alfambra 
and the Barranco del Peral, in the east bank of the river Alfambra (photo in 
fig. 3). 

This section is described in chapter II it is represented in fig. 2. PERA is an 
about 20 cm thick lens of black lignitic clay with a limited lateral extension. 

PERB is an about 40' cm thick rusty-brown clay, containing selenetic 
gypsum, just below a limestone bed. 

PERC is an 40-50 cm black or greenish lignitic clay with molluscs; 
immediately below another limestone bed. 

PERD corresponds to 50 cm of reddish brown, lens-shaped marly clay 
with abundant Sl11all molluscs, sandwiched between limestone beds. 

Mammal faunas: 'PERA and PERB have yielded some smaller mammals 
only, PERC and PERD have yielded rather large collections of smaller 
mammals. In PERD some isolated teeth of Hipparion have been found in 
addition. 

Alfambra (code ALF), number 4 on the map. 
Coordinates: 2° 36'10"_40° 23' 30". The locality is situated about 2 km 

south of the village Tortajada, close to and south of the bridge over the river 
Alfambra, along the east side of the road from Teruel to Alfambra. The small 
section is in the western hill slope. 

The basal 1,0 m of the section (fig. 5), belonging to the Peral Formation, 
consists of 7 m of red conglomerates and sands, 2.2 m of yellow conglom
erates and 0.8 m of white to yellow, sand. The Alfambra Formation follows 
with 0.4 m soft grey limestone with s<;>me lenses of grey-black marl (the 
Alfambra mammal locality). This is overlain by white limestones. Lithostrati
graphic correlations with the Tortajada and Masada del Valle sections are 
shbwn ih figure 5. 

Mammal fauna: The locality has yielded a small assemblage of smaller 
mammals. 

Tortajada A, B, and c. (codes TOA, TOB and TOC), number 5 on te map. 
Coordinates: 2°35:52"-40°23'26". The section is situated about 2.1 km 

SWof'Tortajadq, at the western side of the'river Alfambra, just south of the 
confluence of the barranco de las Gilochas and the river Alfambra, in the 
north-eastern hill side. ' 

The basal part of the section (fig. 5) belongs to the Peral Formation. It 
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consists of 2 ~ of red sandstones with some scattered pebbles as well as thin 
layers of pebbles, followed by 1 m of yellow sandstones. Next follows the 
Alfambra Formation: 0.2 m of grey marl and lignite, 0.4 m of grey lime
stone, a not exposed interval of 1 m, 0.8 m of grey marl (the Tortajada A 
mammal locality) with some very thin streaks of lignite, some molluscs and 
some plant root imprints, 6.7 m of marly limestone, 0,1 m of black lignitic 
clay (the Tortajada B mammal locality), 5.7 m of soft marly limestone with 
some thin undulating layers of black lignitic clay of 1-10 em thick, three 
10-15 em thick undulating black lignitic clay layers with marly limestone in 
between (the Tortajada C mammal locality), and 1.5 m of marly limestone. 
The lithological correlation with the Alfambra section (4) is shown in fig. 5. 

Mammal fauna: The localities have yielded assemblages of smaller 
mammals. 

Valdecebro 4 (code VDC4), number 6 on the map. 
Coordinates: 2° 37'56"-40°21'5". This is no longer existing locality was 

situated about 1.3 km SW of the village Valdecebro, in the steep eastern 
slope of the Los Mansuetos hill, in the region called EI Enebral. 

The succession shows about 80 m red sandy clays with some beds of sand 
and conglomerate, all belonging to the Peral Formation. Then follows a 
2.2 m thick bed of white marly limestone. The Valdecebro 4 mammal 
locality was at the base of this limestone, in a lens of white silty marl. On 
top follows another 17 m of reddish clay succeeded by well bedded marly 
limestones, which capped the hill. 

Mammal fauna: The 1969 sample has yielded some remains of Hipparion 
and a small association of small mammals. This locality was discovered by 
J. M. Moltzer in 1969, but the fossiliferous lens has since been lost by 
erosion. 

Masada del Valle 2, 3, 4, 5, 6 and 7 (codes MDV2, 3, 4, 5, 6 and 7), 
number 7 on the map. 

Coordinates: 2° 36'23"_40° 23'8". The section of Masada del Valle is 
situated about 2.3 km SSW of Tortajada, about 500 m east of the road 
Teruel-Alfambra, in the southern slope of the hill which is south of the 
barranco Solobre. 

Exposed are about 35 m of the Peral Formation, mainly consisting of red 
clays and red sands with some beds of conglomerate (section in fig. 5, photo 
in fig. 6), followed in the top part by 4 m of yellow sands and conglomerate 
and 0.8 m of well sorted sand. The Alfambra Formation starts with 1 m of 
white marly limestone with at the base some 1.5 em thick undulating black 
lignitic clay layers. This is followed by a not exposed interval of 1 m, on top 
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40 em of washed and orientated marty debns of opercula of molluscs with 
some bone fragments and streaks of green and black clay representing the 
MDV2 mammal locality. Then follow 2.4 m of white marly limestone with 
some 1-3 em thick black lignitic clay layers. The next 0.3 m consist of dark 
brown marl and marly limestone containing abundant molluscs (MDV3). In 
the following 1 m of marly limestone some 0-10 em thick undulating black 
lignitic clay represent the MDV4 mammal locality. On top of another 0.5 m 
of marly limestone 0.3-0.5 m of black lignitic clay corresponds to the 
MDV5 mammal locality. The overlying 6.5 m of white marly limestone 
contain some very thin lignitic lenses and on top 0.2 m of marl and lignitic 
clay, the MDV7 mammal locality. The section continues with 1.6 m of marly 
limestone and about 20 m of gypsum of the Tortajada Formation. The 
MDV6 locality is situated about 200 m east of this section, in between the 
levels of MDV5 and MDV7. Its lithology is grey marl. Lithostratigraphic 
correlations with the Masia del Barbo (1) and Alfambra (4) sections are 
shown in figure 5 as well. 

Mammal faunas: The Masada del Valle localities have yielded smaller 
mammals; MDV2 and MDV5 have yielded some teeth of Hipparion as well. 

Tortajada (code TO), number 8 on the map. 
Coordinates: 2° 35'42"-40°23'21". The locality is situated about 2.6 km 

SW of Tortajada, in the west bank of the river Alfambra, in the first small 
valley south of the barranco de las Gilochas and in the southern slope of the 
hill. 

A badly exposed section of marly limestone contains a fossiliferous lens in 
lignitic clay. 

Mammal fauna: This locality has yielded smaller mammals only. 

Villalba Baja 2 (code VB2), number 9 on the map. 
Coordinates: 2° 36'32"-40°25'55". The locality is about 0.8 km N of 

Villalba Baja, in a wide barranco, directly above the bed of the barranco and 
in its steep southern bank. 

The locality is in a lens of black lignitic clay of about 0.3 m thick, with a 
horizontal extension of some 10m. The black clay is interbedded in soft 
marly limestone. 

Mammal fauna: A small sample has yielded a rather large assemblage of 
smaller mammals. 

Concud barranca de las Calaveras (code CCL), number 10 on the map. 
Coordinates: 2° 33'29"-40°23'52". The locality is situated about 2.5 km 

NNE of Concud, in the western slope of a narrow and short barranco. 
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Fig. 7	 The section Casillo Hovo (2) with the mammal locality Peralejos 4 and the sections of 
Concud: Barranco de las Calaveras (10) with the mammal locality, and Cerro de la Garita 
(11) with the locality. Legend in fig. 5. 

About 6 m of red sand and sandy clay are exposed at the base of this 
small section (fig. 7). This is followed by about 0.3 m of yellow clayey sand 
with many white bones of larger mammals, 0.2 m of white marl, 0.2 m of 
white limestone and 0.5 m of white marl and a 3-5 cm thick black lignitic 
clay layer. This lignitic clay has been sampled for smaller mammals. The 
section continues with well bedded limestones of the Alfambra Formation. 

Mammal fauna: A small assemblage of smaller mammals has been col
lected from the thin black lignitic clay layer. Larger mammals have been 
found in the underlying yellow sand. Alberdi has given a list of species of the 
larger mammals from the Concud sites. 

Concud Cerro de la Garita (code CC), number 11 on the map. 
Coordinates: 2° 33'17"-40° 24'2". The locality is situated about 2.5 km 

NNE of the village Concud, some 400 m east of the road from Concud to 
Celadas, close to and in a sheep-fold. 
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The site of Cerro de la Garita is very close to a topographic high of 
Mesozoic rocks. The small section fig. 7 shows some red clay and about 2 m 
of breccia with a red limy matrix considered to belong to the Peral For
mation. These sediments are overlain by poorly exposed white soft marly 
limestones of the Alfambra Formation. At about 7 m from the base there is 
an intercalation of 0.4 m brown marl with many white bones of larger 
mammals, some molluscs and plant remains. This level corresponds with the 
classical locality of Cerro de la Garita (code CC). A small sample from a level 
about 5 m below that of the classical locality and about 100 m east of the 
sheep-fold has yielded some smaller mammals. It has been named CCB. 

Mammal fauna: A small assemblage of smaller mammals has been col
lected from this locality, which is famous for its larger mammals. See Alberdi 
(1974) for the faunal list oflarger mammals. 

Concud 2. (code CC2) number 12 on the map. 
Coordinates: 2° 34'8" _40° 23'35". The locality is situated at about 

2.7 km NE of Concud, in a wide valley. The locality is supposed to be the 
same as the one named Las Pedrizas by Adrover (1962, 1975). 

The locality is in a marly clay lens in well bedded marly soft limestones. 
Mammal fauna: Our sample contains smaller mammals, Hipparion and 

some remains of Cervidae. Adrover (1962,1975) and Alberdi (1974) have 
reported larger mammals from this site as well. 

Concud 3. (code CC3) number 12 on the map. 
Coordinates: 2°34'8"-40°23'35". The locality is about 2.7 km NE of 

Concud, close to and west of Concud 2. For the exact localition of both sites 
one is referred to fig. 2 of Riimke (1974). 

The fossiliferous lens of 30-50 em thickness is in well bedded white soft 
marly limestones. It is composed of washed debris of molluscs (mainly 
opercula), black lignitic clay, plant remains and bone fragments. The lens 
may have its continuation in the locality of Concud 2/Las Pedrizas, but 
between these localities there are no exposures to support this assumption. 

Mammal fauna: Concud 3 has yielded smaller mammals and some teeth of 
Hipparion, deer and rhinos. 

Los Mansuetos (codes LM and LM2), number 13 on the map. 
Coordinates: 2° 35'48"_40° 20' 50". The section of Los Mansuetos, strato

type of the Turolian Stage, is situated about 1.5 km NE of the town of 
Teruel, in the southwestern slope of the second hill (height 1046) sou theast 
of the hermitage of Santa Barbara. 

A thick succession of red clays with some sand and conglomerate beds of 
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Fig. 8	 Section Los Mansuetos (13), type :section of the Turolian Stage, with the mammal localities 
Los Mansuetos and Los Mansuetos 2. The continuous section is reproduced in thr'ee parts. 
Legend in fig. 5. 



the Peral Formation is followed by the Alfambra Formation (section in 
fig. 8). The base of the Alfambra Formation is a 2.5 m thick bed of 
limestone, mottled with gypsum. This is followed by 7.5 m of brown-reddish 
clays and 7 m of limy marl with abundant gypsum, 3 m of calcareous 
gypsum and 0.6 m of limestone, 15 m of reddish sandy clay with some sand 
and conglomerate beds, 12.8 m of gypsum and limestone with some clayey 
and marly intervals. One of these intervals corresponds to the Los Mansuetos 
2 locality, it is a 0.3 m thick lens of marl with pebbles of Neogene rocks, 
bone fragments and molluscs. 

Then follows a marly interval of 5.5 m with on top a 40 cm thick level of 
unsorted Neogene rock pebbles, bone fragments, debris of molluscs and 
plant remains, representing the classical locality of Los Mansuetos (LM). The 
section continues with about 43 m of gypsum, limestones and poorly 
exposed clays. 

Mammal faunas: The Los Mansuetos locality is famous for its larger and 
smaller mammals. Faunal lists of the larger mammals are given by Sondaar 
(1961) and Alberdi (1974). The small sample from Los Mansuetos 2 has 
yielded smaller mammals only. 

Valdecebro 3 (code VDC3), number 14 on the map. 
Coordinates: 2° 35'54"-40°21'31". The locality is situated about 2.5 km 

NE of the tOwn of Teruel, in a small field just above the bed of the Rio Seea, 
along its northern bank. 

This site shows marl with abundant small gastropods and black lignitic 
clay overlying the marl, together about 30 cm thick. Underlying rocks are 
not exposed, overlying rocks are not present. 

Mammal fauna: A small fauna of larger mammals has been reported by 
Sondaar (1961) consisting of Hipparion periafricanum, H. gromovae, 
Trogoceras sp. and small cervids., Later collecting has yielded a fauna of 
smaller mammals. 

La Fontana (= Rambla de Valdecebro 2, Arquillo de la Fontana, Arquillo, 
code LF), number 15 on the map. 

Coordinates: 2° 37'57"-4°21'~2". The locality is aDom 2 km NE of the 
town of Teruel, at the east side of a valley, about 150 m south of an old 
aqueduct. 

The fossiliferous lens is intercalated in well bedded soft white marly 
limestones. Its maximal thickness is about 60 cm and it consists of black 
lignitic clay overlain by greenish clay with pebbles of Neogene rocks, bones 
and teeth. 

Mammal fauna: This locality contains abundant larger mammals. A small 
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sample has yielded some smaller mammals. Sondaar (1961) and Alberdi 
(1974) have given lists oflarger mammals. 

Villalba Baja 1 (code VB 1), number 16 on the map. 
Coordinates: 2°36'18"-40°25'47". The locality is 750 m NW of the 

village villalba Baja in a small and narrow barranco. 
The fossiliferous outcrop was a lens of marl, intercalated in a thick 

succession of soft white marly limestones. The lens was entirely removed 
during the sampling. 

Mammal fauna: The small sample has yielded Stephanomys ramblensis 
only. 

Orrios (code ORR), number 17 on the map. 
Coordinates: 2°41'38"-40°35'15'. The site is close to the village Orrios, 

in the well exposed steep section of white limestones of the west bank of the 
river Alfambra of more than 20 m thickness. 

The mammals have been recovered from a lens of dark grey marl, about 
30-50 cm thick, containing some molluscs. The lens is intercalated in well 
bedded white marly limestones (section in fig. 4). 

Mammal fauna: The samples from this site contain smaller mammals only. 

Escorihuela and Escorihuela A (codes ESA, ESAA), number 18 on the map. 
Coordinates: 2°43'20"-40° 31'10". The localities are situated about 

2.6 km SSE of Escorihuela. Escorihuela A is below the type section of the 
Escorihuela Formation (fig. 4) some 500 m east of the crossing of the 
country road and an unnamed brooklet at the north side of its valley. The 
locality Escorihuela is at some 300 m east of the same crossing and at the 
south side of the valley. 

Escorihuela A is a 10 to 70 cm thick lens of grey clay, with abundant 
molluscs, sandwiched between irregularly bedded limestones (fig. 4). 
Escorihuela is a grey clay just below a bank of limestone. 

Mammal fauna: The samples have yielded smaller mammals only. 

Concud village (code CCV) number 19 on the map. 
Coordinates: 2°32'39"-40°22'57". This locality is situated immediately 

north of the village Concud, in the southern bank of the barranco, close to 
the bridge in the road from Concud to Celadas. 

The fossiliferous bed is in the toy 30 cm of a grey marl, which is overlain 
by white soft limestone. 

Mammal fauna: This locality has yielded smaller mammals only. 
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THE LITHOSTRATIGRAPHIC POSITION OF THE LOCALITIES 

The relative stratigraphic position of some of the localities is clear from 
the field observations. The sequences of the following localities are known. 

Fig. 5: Fig. 5: 

Masada del Valle 7 Tortajada C 
Masada del Valle 6 Tortajada B 
Masada del Valle 5 Tortajada A 
Masada del Valle 4 
Masada del Valle 3 Fig. 2: 
Masada del Valle 2 
Tortajada A and Alfambra 
Masia del Barbo 2B 
Masia del Barbo 2A 

Peralejos D 
Peralejos C 
Peralejos B 
Peralejos A 

Fig. 8: 

Los Mansuetos 
Los Mansuetos 2 

If one takes the base of the Alfambra Formation as a reference surface 
one may make groupings of "lower" and "higher" localities. Since it is far 
from certain, and even unlikely, that the base of the formation approximates 
an isochronous surface, we better refrain from this type of lithostratigraphic 
correlations because they may lead to incorrect assumptions about the order 
of the localities in time. 
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Chapter IV 

TAXONQMY 

Family MURIDAE Gray, 1821 

Subfamily MURINAE Murray, 1866 

Murinae dominate in the mammal faunas of the Teruel-Alfambra region. 
Altogether nineteen species representing nine genera ~re recognized and their 
material described. 

Reviews of the nomenclature of the elements of murid teeth have been 
given by Misonne (1969) and by Michaux (1971). The nomenclature for 
upper molars adopted here is that of Miller (fig. 9). Michaux (1971) 
proposed a descriptive lettercode for the cusps of lower molars, which is 
independent of any theory on cusp homology. However, the classical nomen
clature is maintained here, because it enables a better comparison with the 
earlier literature (fig. 9). In the following this nomenclature is meant in a 
purely descriptive sense only and should be considered free from any theory 
on cusp homology. 

Measurements of isolated teeth have been obtained as indicated in fig. 9. 

Genus Progonomys Schaub 

Original reference: Progonomys Schaub, 1938, p. 19 
Type species: Progonomys cathalai Schaub, 1938 

Progonomys hispanicus Michaux 
plate 1, fig. 1-15 

Original reference: Progonornys hispanicus Michaux, 1971, p. 19. 
Emended diagnosis: The M1 has no well developed antero-central cusp. The 

anteroconid complex of most M1 is asymmetric. A longitudinal spur may 
be present in some M1 and M2 , the c1 is small, other labial conules are 
weak or absent. The unworn cusps of M1 and M2 are sharp, strongly 
tapering and slender. The connections between the cusps are low. Connec
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Fig. 9	 NomeJ:,lclature of the dental elements of the Murinae, demonstrated in drawings of the right 
lower and upper molars. The length and width have been measured as indicated. 
Lower molars: a) antero-central cusp, b) antero-labial cusp, c) antero-lingual cusp (in M1), 
d) protoconid, e) metaconid, f) hypoconid, g) entoconid, h) terminal heel, i) longitudinal 
spur, j) posterior accessory cusp (=c1), k) accessory cusps on the labial cingulum, 1) antero
labial cusp (in M2 and M3 ). Upper molars: the cusps have been numbered according to 
Miller (1912) and are indicated in the text with the prefix t (tubercle). 

tions tl-t2 in M1 and t4-t5 in M~ and M2 may be absent. The connection 
tl-t2 is either narrow, low and long, or absent. A small tl bis is present in 
some MI. Most M1 and M2 have no t6-t9 connection, but the t6 may 
show a spur directed toward t9. 

Differential diagnosis: The c1 of M 1 and M2 of P. hispanicus is smaller than 
that of P. cathalai. Unworn cusps are less stout than those of P. cathalai. 
In contrast to P. hispanicus the tl of P. cathalai is close to the t2 and a tl 
bis is never present. The connections between the cusps of M1 and M2 of 
P. h~spanicus are weaker than those of the corresponding teeth of 
P. cathalai. The t12 of P. hispanicus is weaker than that of P. cathalai. 

Holotype: an isolated M1 , MBB 885, Sabadell. 
Type locality: Masia del Barbo 2B, code MBB. 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M1 PERD 15.0 16.04 16.6 9 0.46 9.2 10.01 10.7 10 0.47 
PERC 14.6 15.78 16.8 30 0.53 8.7 9.58 10.7 30 0.48 
PER4 15.6 15.92 16.2 5 0.24 9.3 9.60 10.0 5 0.31 
MBB 15.0 16.07 18.0 41 0.59 8.8 9.70 10.6 44 0.44 
MBA 14.3 15.86 17.0 23 0.60 8.5 9.59 10.7 15 0.46 

M2 PERD 10.7 11. 77 12.5 14 0.45 10.0 10.62 11.1 14 0.37 
P,ERC 10.2 11.50 13.9 29 0.67 9.5 10.36 11.2 28 0.44 
PERA 11.5 1 9.7 1 
PER4 11.3 11.92 12.8 6 0.56 9.5 10.29 11.7 7 0.72 
MBB 10.5 11. 70 13.0 44 0.58 9.5 10.58 12.0 45 0.55 
MBA 10.9 11.78 12.5 25 0.37 9.4 10.68 11.9 26 0.56 

M3 PERD 8.5 9.49 10.0 9 0.58 7.3 8.46 9.0 9 0.57 
PER4 9.2 9.55 9.9 4 0.29 7.8 8.35 8.8 4 0.48 
MBB 8.2 9.26 10.0 24 0.40 7.0 8.27 9.4 24 0.52 
MBA 8.3 9.55 10.6 4 1.05 8.0 8.55 9.3 4 0.54 

M1 PERD 16.5 17.79 18.5 16 0.59 11.4 12.14 13.0 15 0.40 
PERC 15.4 17.19 18.9 26 0.80 10.3 11.63 12.8 35 0.52 
PERB 16.6 1 11.1 1 
PERA 17.8 1 11.5 11.50 11.5 2 
PER4 17.0 17.22 17.5 5 0.23 10.1 10.78 11.5 6 0.52 
MBB 16.4 17.72 19.1 1 0.65 10.2 11.35 12.0 42 0.41 
MBA 16.5 17.84 19.2 19 0.69 10.3 11.35 12.7 20 0.52 

M2 PERD 11.1 12.25 13.2 11 0.48 11.1 12.23 13.2 11 0.56 
PERC 11.0 11.90 12.8 26 0.52 10.2 11.57 12.5 29 0.56 
PERA 11.7 1 11.2 1 
PER4 11.4 12.36 13.3 5 0.85 10.4 11.12 11.8 6 0.46 
MBB 10.4 12.00 14.0 48. 0.77 10.0 11.29 12.8 47 0.55 
MBA 10.8 12.24 13.1 19 0.59 9.6 11.23 12.3 19 0.55 

M3 PERD 7.3 7.45 7.6 2 8.6 8.70 8.8 2 
PERC 7.1 8.87 9.9 6 1.06 7.8 9.33 11.0 6 1.12 
PER4 8.0 9.05 9.4 4 0.70 8.7 8.95 9.2 4 0.21 
MBB 7.1 7.98 9.1 12 0.70 7.1 8.42 9.9 13 0.81 
MBA 7.5 7.98 8.3 4 0.34 7.5 8.05 8.9 4 0.62 

Table 1. Measurements of the teeth of Progonomys hispanicus. 
N =number of observations, s =standard deviation 

Localities with P. hispanicus in the Teruel-Alfambra region are: 
Peralejos D, code PERD 
Peralejos C, code PERC 
Peralejos B, code PERB 
Peralejos A, code PERA 
Peralejos 4, code PER4 
Masia del Barbo 2B, code MBB 
Masia del Barbo 2A, code MBA 
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Measurements: table 1.
 

Description of the material from the type locality Masia del Barbo 2B
 
M 1 • Some of the specimens show a very weak and low antero-central cusp. 

The anteroconid complex of most specimens is small. The antero-lingual and 
antero-Iabial cusps are arranged in a narrow chevron. The anterior furrow, 
which separates the antero-Iabial and antero-lingual cusp, is small and 
shallow in some specimens. The anteroconid complex of most M 1 is asym
metric, because the antero-lingual cusp is larger and less transversely located 
than the antero-Iabial one. A longitudinal spur is present in some specimens. 
The terminal heel is elongated, narrow and extending behind the entoconid. 
The c1 is very small or absent, other accessory conules are weak or absent. 
The c1 is connected to the hypoconid by a low and narrow ridge. 

M 2 • This molar is much wider anteriorly than posteriorly, because the 
protoconid-metaconid cusp pair is much broader than the hypoconid
entoconid pair. A low longitudinal spur is present in one specimen. The 
terminal heel is narrow. The antero-Iabial cusp is well developed. Some 
specimens show no other cingular conules, but most have a weak c1 and a 
conule next to the protoconid. 

M 3 • This molar is asymmetric because of the lingual position of the 
narrow posterior cusp. The antero-Iabial cusp is small, bui: present in all 
molars. Some specimens show a c1. 

M 1 
• The lingual part of the t2 is reduced; as a consequence the t2 is 

asymmetric and differs in shape from tS. The t2 is usually connected with 
the tl by a low and narrow ridge. The valley separating tl-t2-t3 from 
t4-tS-t6 is between tl and tS as deep as between t2 and tS. The t3 is small 
and differentiated from t2 by a narrow anterior furrow. The t3 is the 
smallest labial cusp. The connections t4-tS and tl-t2 are low and interrupted 
in some specimens. The t4 is separated from t8 by a shallow valley. The t9 is 
labial of the t8. Two specimens show a ridge connecting t6 to t9, five 
specimens have a short spur on t6 directed toward the t9, but not reaching 
this cusp. The tl2 is small. The unworn cusps of M 1 and M 2 are sharp and 
strongly tapering. The M 1 has three roots. 

M 2 • The tl is isolated from tS by a valley which is shallow in its anterior 
part. The tl of some specimens is subdivided into tl and tl his. The 
connections t4-tS and tS-t6 are low. The t4 is separated from t8 by a shallow 
valley. The t6 is isolated from t9. The tl2 is small. The M 2 have three roots, 
but one specimen has four. 

M 3 . The t3 is very small in some specimens and absent in others. The t4, 
tS and t6 are arranged in chevron. The chevron is asymmetric in some 
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M1 M1 

Length Width	 Length Width 

TOA-PERD 0.29 (44)* 2.82 (69) 8.65 (27)* 3.57 (48) 
TOA-PERC 2.91 (75) 7.97 (89) 4.41 (66)* 8.78 (68) 
TOA-MBB 0.67 (90) 12.18 (97)* 3.04 (78) 8.18 (82) 
PERD·PERC 2.60 (40) 3.39 (48) 1.32 (37) 2.44 (38) 
PERD-MBB 0.37 (55) 6.37 (55) 0.03 (48) 1.97 (52) 
PERD-MBA 0.23 (33) 4.85 (33) 0.45 (30) 2.37 (33) 
PERC-MBB 2.97 (65) 2.64 (75) 2.14 (69) 1.11 (72) 
PERC-MBA 2.86 (43) 1.92 (53) 0.52 (51) 0.12 (53) 
MBB-MBA 0.65 (58) 0 (60) 1.28 (62) 0.85 (57) 

Table 2.	 t values for the comparisons of mean length and mean width of M1 and of M1 of several 
assemblages of Progonomys hispanicus (MBA, MBB, PERC, PERD) and of Occitanomys 
sondaari (TOA). Numbers of degrees of freedom in parentheses, significant t values in italics. 
The t values with an asterisk have been calculated with tests adapted for samples with 
unequal variances. 

specimens, because of the strong reduction of t6. In some specimens, the t9 
may be recognized. 

.Comparison of the assemblage from the type locality with those from Masia 
del Barbo 2A, Peralejos C and Peralejos D 

Assemblages sufficiently large for statistical comparisons have been col
lected from these four localities. 

L/W M1	 L/WM1 

Species loco min. mean max. N min. mean max. N 

S. minor Moreda 1.23 1.39 1.50 87 1.17 1.35 1.50 70 
S. donnezani Moreda 1.27 1.41 1.54 10 1.26 1.39 1.54 9 
S. ramblensis VDC3 1.25 1.38 1.50 32 1.48 1.58 1.69 26 
S. ramblensis MDV7 1.31 1.41 1.50 12 1.36 1.54 1.64 6 
O. adroveri VDC3 1.29 1.43 1.53 14 1.48 1.56 1.69 12 
O. adroveri MDV7 1.45 1.46 1.47 3 1.45 1.50 1.56 6 
O. adroveri MDV5 1.28 1.42 1.59 22 1.45 1.57 1.71 33 
O. adroveri CC3 1.28 1.42 1.59 57 1.47 1.58 1.79 48 
O. adroveri LM 1.29 1.41 1.57 68 1.42 1.59 1.75 92 
O. adroveri MDV2 1.26 1.42 1.58 70 1.45 1.60 1.74 100 
O. sondaari TOA 1.29 1.42 1.57 50 1.43 1.56 1.66 38 
P. hispanicus PERD 1.37 1.47 1.56 15 1.50 1.61 1.74 9 
P. hispanicus PERC 1.32 1.48 1.56 24 1.49 1.65 1.83 28 
P. hispanicus MBB 1.45 1.56 1.74 41 1.49 1.66 1.86 41 
P. hispanicus MBA 1.38 1.56 1.65 19 1.57 1.65 1.72 23 

Table 3. Length/width ratios of M1 and M1 of Progonomys hispanicus, Occitanomys sondaari, 
O. adroveri, Stephanomys ramblensis, S. donnezani and S. minor. 
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Fig. 10	 Frequency distributions of the length and the width of M1 of Progonomys hispanicus from 
Masia del Barbo 2A and 2B and Peralejos C and D, of Occitanomys sondaari from 
Tortajada A, of O. adroveri from Masada del Valle 2, 5 and 7, Concud 3, Los Mansuetos and 
Valdecebro 3. The relative stratigraphic position of Concud 3, Los Mansuetos and Masada 
del Valle 5 is not known. The same holds true for Masada del Valle 7 and Valdecebro 3. 
Arrows indicate the position of the means in the distributions. 

-5l'---- ---'rfJ-!..,_'---~1~---C=='__Ln_~Y_._'d_e_ce_b_'_o_3 __ 

Oadroveri 

"lL~~~-"=---£""l===,----,1='---_--'===---'M"'a"'s::a::d=-a::de=-'-..:Y::a-..:"::e..:.7 

Oadroveri 

':~	 I Masada del Yalle 5 

---,I_---=='-------.JCJJ=h-n 
10
'"J
" L

..
 
20 

'" 
10 

'"~ I 

': L--o=dIL:_'a_d_a_A _ 

l Phispan;cus
"l_ --r-111I--. PeraleJos 0 

A R__h_i'_p_B_n_ic_u_'__~tJ Peralejos C 

Phispanicu$
" MaSla del Barbo 2610 

10 l P'hispanicus

J'l	 r==rfin--,_r-~_Mr-as~,_._der'_B~a_'b.O_2_A 
~ ~ ~ : ~ ~ ~~I ! 
~ ~ ~ : ~ m _ ~ 

Oadrover' 

Osd,overj 

Los Mansuetos 

Osdroverj 

Masada del Valle 2 

o.sondssfi _ 

·l'----- -'=~=---L-_'_I----'-_...L...L_. _ 

'l	 I 
1---'__~~~"'==~=_f"""""l==:::L---'-_--'='--- _ 

20 

.Ol 
3'1 
30 

2. 

20 

'" 
10 

40 

3~ 

30 

2. 
20 

,. 
10 

.1. 

-

r rt 

'"l'-- -'"~=_--'-...JIL....J"'""= _ 

I 

::~'---'------'I~'-----
20 

10 

'-----__L....J----'L-"-----'---'= _ 



Length M' Width M' 

Oadroveri 

~ Valdecebro 3 

·lL_-----.C~==:L-I::==_.1 ·~_-.-r:::l----e:jLL~ _ 

'lLI 

10l.L 

_ 
o.sdroveri 

~----'=='_____'==l ·lL -'"==I="----- _===-_~M~a::s~a::da~de~I-.:V,,:a:..:".::..:e7 

D.adrover; 10I 

~="'_____'_=elvalles 

Oadroveri 

":'~,-= 3

D.sdrovefj 

Los Mansuetos 
10 

L~ ::L
10 

10 

2;O:.J	 I "~,•••" 

1L --.J~·~''"'''' 
Osondssri 

Tortajada A 

'.oJ ____	 Phispsnicus

l ~L- pe_r_a_le_jO_S_D _ 
L 

PMsp8nicus'0] I 
~lL- pe_r_a_'e_jo_s_C _ 

1 i	 ~ Masiadel Barbo 2B':'~L__----'= I , h_i_sp_o_n_iC_"_S__IJ-ln P__

l ~ __Mas,a del Barbo 2Ar O.lL~__~_.----....lfL-1 L~~_Phris_p_a_n_iCr"_S~-,-
~ ;	 : ~ ~ ~~I § ~ ~ 
: ...	 ~ ::: ~ N ('I ... 

10 

• 
----"==~~~--'.--'.--'--

::t10 . 
_______---L-L---'----'----'---'--'---=::l. 

':1L__---l.~'----- _ 

::l=----L-.L-l----'------=-_
 

:~1.~'______ __
 
1 :Ln±:6I----.+----l.--r---r-....------,--.-~p 

~ ~'" '" '" ;'" '" e ~ ; ! ~ .. ~ 

Fig. 11	 Frequency distributions of the length and width of M1 of Progonomys hispanicus from 
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The differences in mean length and width of M and M 1 have been tested
1 

by means of Student's t values. These t values are given in table 2. The 
comparison of the means of length and width of M

1 
from MBB with those of 

the other assemblages is of little value, because the M
1 

of P. hispanicus and 
P. cathalai cannot be clearly discriminated in the MBB association. The 
choice made may be partly incorrect. Figure 10 and 11 show the size 
distribution of M and M 1 in the selected assemblages.1 

Table 2 and figure 11 show the mean length of M 1 to be nearly the same 
in MBA and MBB, to decrease significantly from MBB to PERC and to 
increase significantly from PERC to PERD, thus coming back to the values 
of both assumedly lowermost samples. The mean width of M1 is also about 
the same in MBA and MBB, but then it increases from MBB to PERC and 
again from PERC to PERD. 

The mean len§,th of M 
1 

shows a significant change in the fluctuating 
pattern of the sequence of the four assemblages between PERC and MBB 
only (fig. 10). The mean width of this molar shows a significant increase 
only from the lower three assemblages to PERD. 

Length/width ratios of M and M 1 are shown in table 3 and frequency
1 

distributionsof the ratios are presented in fig. 12. Values for ranksum statistic 
T' have been calculated in order to test the differences between the ratios 
(table 4). It follows that the M

1 
of the PERC and PERD assemblages are 

distinctly broader than those of MBA and MBB. The length/width ratios of 
M

1 
are not significantly different in the four assemblages. The ratios give a 

more regular pattern of change in the succession than either length or width. 

Localities 

PERD-MBB 243.5 (15,41) 170.5 9,41) 
PERD-PERC 250 (15,24) 138 9,28) 
PERD-TOA 689.5 (15,50) 304.5 9,38) 
PERC-MBB 503.5 (24,41) 
MDV2-TOA 1913.5 (100,38) 
MDV2-MDV5 1827.5 (100,33) 
MDV5-MDV7 52 ( 33,6) 
MDV5-VDC3 250 ( 33,12) 
MDV7-VDC3 33 ( 6,12) 

Table 4.	 Values of rank sum statistic T 1 for the comparison of L/W ratios of M1 and M1 of' 
Progonomys hispanicus (MBB, PERC, PERD), Occitanomys sondaari (TOA) and O. adroveri 
(MDV2, MDV5, MDV7, VDC3) given in table 3. Significant values in italics, numbers of 
observations in parenthesis. 
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Species Loc. Ml Ml Ml 

tl bis connection spur On 
t6-t9 t6 

+ + + 

O. adroveri VDC3 18 1 17 0 17 0 
O. adroveri MDV7 3 0 3 0 3 0 
O. adroveri MDV5 30 0 33 0 33 0 
O. adroveri CC3 51 6 57 0 57 0 
O. adroveri LM 54 4 57 0 57 0 
O. adroveri MDV2 58 11 67 1 68 0 
O. sondaari TOA 34 13 35 12 47 2 
P. hispanicus PERD 4 16 3 15 11 7 
P. hispanicus PERC 4 27 8 29 19 17 
P. hispanicus MBB 1 41 2 42 7 36 
P. hispanicus MBA 0 20 0 20 3 17 

Loc. Ml Ml Ml M1 
connection connection connection longitu
t4-t5 tl-t2 t3-t5 dinal spur 
+ + + + 

VDC3 17 1 18 1 4 16 6 10 
MDV7 3 0 2 1 2 1 0 6 
MDV5 34 1 26 5 4 30 19 20 

CC3 47 10 40 5 1 55 25 22 
LM 47 10 43 14 2 56 39 37 
MDV2 51 17 42 27 0 69 44 53 
TOA 34 13 36 11 0 49 16 29 
PERD 17 3 17 3 0 20 0 11 
PERC 37 0 31 2 0 38 5 30 
MBB 43 1 42 1 0 45 4 40 
MBA 20 0 20 ·0 0 20 0 26 

Table 5. Results of countings of selected morphological features of the Ml and Ml of some 
assemblages of Progonomys hispanicus, Occitanomys sondaari and O. adroveri in strati
graphically successive samples of the Teruel-Alfambra region. Presence is +, absence is -. 

In addition to size differences, the assemblages appear to show changes in 
dental pattern, frequently of rather subtle character and subject to intra
population variation. It appeared useful to extend the analysis of presence
absence features to the assemblages of the related Occitanomys assemblages. 

For this purpose certain features of M and M l of all appropriatel 
assemblages of P. hispanicus and Occitanomys species have been analysed 
quantitatively. For M l the analysis concerns the presence or absence of the 
t1 bis and of the tl-t2, t4-t5 and t6-t9 connections. In M 1 the presence or 
absence of the longitudinal spur was checked. The numbers of molars in each 
of these pairs of classes have been counted per locality. The results are 
shown in table 5. 
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Fig. 12 Frequency distributions of the length/width ratio of M1 and M1 of Progonomys hispanicus 
from Masia del Barbo 2A and 2B and of Occitanomys sondaari from Tortajada A. The 
arrows indicate the position of the means. 

If only part of the observations could be made because of damage of the 
molars, such results have been included in the table as well. 

The connections tl-t2 and t4-t5 are considered to be absent if the 
connection is interrupted. (Plate 4, fig. 13 shows a M1 with interrupted t1-t2 
and t4-t5 connections). No differentiation has been made between low and 
hibh uninterrupted connections. The t6-t9 connection has been analysed in 
two different ways. In the first place a distinction has been made between 
molars with or without a complete t6-t9 connection (Plate 1, fig. 1 and fig. 7 
respectively). In addition we distinguished between specimens with or with
out a spur on t6 (Plate 1, fig. 4 and fig. 7 respectively). The class spur
present on the t6 contains specimens with a short spur not reaching t9, as 
well as the specimens with a long spur connecting t6 to t9. 

Results of repeated countings on the same feature and on the same 
assemblage appear to differ by up to ten percent. This is due to the presence 
of specimens with intermediate morphology, which may be classified either 
way. The distinction of three classes for each feature, e.g. absent, weak and 
strong was rejected, because it would suggest an undue precision, the 
evaluations weak and strong being too subjective. The results of successive 
countings on the same assemblages would differ even more. 

Table 5 shows that both younger P. hispanicus assemblages show more MI. 
with t1 bis, more frequent t6-t9 connections, and many more spurs on t6 
than the older Masia del Barbo assemblages. There seems to be a small 
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increase in the number ot specimens with interrupted tl-t2 and t4-t5 
connections through time. There is no continued change in the relative 
number of M1 with a longitudinal spur from older to younger assemblages. 

Comparisons of the morphology of the anterior part of the M1 

The M1 assemblages of P. hispc;nicus from MBA and MBB do not differ in 
size, but differences in morphology of these molars are found in their 
anterior part. 

The MBA assemblage contains no specimens with a strongly reduced 
lingual wing of t2. In contrast the morphology of t2-tl of the MBB 
assemblage is rather variable. Most specimens show t2 with a reduced lingual 
wing. This results in a rather isolated position of the tl, which is connected 
to t2 by a low and narrow ridge. But in a few specimens in MBB t2 has a 
more complete lingual wing which is connected to tl. The shape of the t2 of 
these individuals resembles that of t5. The asymmetry of t2 resulting from 
the low and poor tl-t2 connection evidently is a feature that appears in the 
course of evolution. It may be considered incipient in the MBA assemblage, 
but it has become well established in the MBB, PERC and PERD assem
blages. As a consequence the first upper molars of MBA resembles those of 
P. cathalai from its type locality better than the younger P. hispanicus 
assemblages do. ' 

Concl~sions on the P. hispanicus assemblages 
The younger P. hispanicus assemblages have broader M1 than the older 

assemblages. The PERC and PERD assemblages contain more M1 with a tl 
bis and with a t6-t9 connection than the MBA and MBB assemblages, and the 
presence of a spur on t6 increases distinctly. 

The small assemblages of PERA and PER4 show better resemblance with 
the MBA and MBB assemblages than with those of PERC and PERD. The 
two Masia del Barbo assemblages may be differentiated because of the more 
isolated position of tl in the M1 in MBB. 

Progonomys cathalai Schaub 
Plate 2, fig. 6-13 

Original reference: Progonomys cathalai Schaub, 1938, p. 19 
Selected reference: Progonomys cathalai, Michaux, 1971 
Holotype: an isolated M1 dext, Montredon 584, Schaub, 1938 (PI. 1, fig. 8) 

Basel. 
Type locality: Montredon (France) 
Localities with P. cathalai in the Teruel-Alfambra region: 

Peralejos 4, code PER4 
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Length	 Width 

Lac. min. mean max. N min. mean max. N 

M1 PERC 17.2 18.58 19.0 6 0.78 11.1 11.50 12.2 7 0.35 
PERA 16.3 16.86 17.2 3 10.0 10.32 10.6 3 
PER4 16.1 1 9.7 1 
MBB 16.2 17.66 18.8 18 0.73 10.3 10.85 11.8 18 0.46 
MR 15.5 17.13 17.7 7 0.74 9.1 10.41 11.0 7 0.42 

M2 PERC 14.1 14.40 14.9 4 0.36 12.1 12.53 13.2 3 0.59 
PERA 12.8 1 11.6 1 
MBB 11.8 12.97 14.2 29 0.61 10.0 11.48 12.7 28 0.69 
MR 11.9 12.00 12.2 3 10.2 10.60 11.0 3 

M3 PERC 11.2 1 10.4 1 
PER4 12.2 1 10.4 1 
MBB 9.5 10.65 11.4 12 0.56 8.8 9.58 10.1 12 0.42 
MR 9.5 9.67 9.8 3 9.0 9.17 9.3 3 

M1 PERC 19.8 20.78 21.6 4 0.75 13.0 13.54 14.0 5 0.39 
PERB 20.6 20.75 20.9 2 13.0 13.05 13.1 2 
PERA 19.2 19.40 19.5 3 12.4 12.66 13.1 3 
PER4 19.2 1 12.3 1 
MBB 17.8 19.79 20.9 16 0.83 11.4 12.62 13.5 20 0.55 
MR 17.5 19.22 20.5 29 0.74 11.1 12.16 12.8 29 0.46 

M2 PERC 13.0 14.06 15.2 6 0.79 13.0 13.83 15.2 6 0.80 
PERA 13.2 13.76 14.3 3 11.8 12.3 12.9 3 
PER4' 13.2 13.70 14.5 3 11.3 12.27 13.4 3 
MBB 12.5 13.59 14.7 22 0.53 11.0 12.40 13.9 22 0.76 
MR 11.7 12.98 14.7 29 0.71 10.7 12.05 13.5 29 0.75 

M3 PERC 10.0 10.57 11.1 3 10.7 11.07 11.5 3 
PERB 9.7 1 10.4 1 
PERA 8.9 8.95 9.0 2 9.0 9.55 10.1 2 
MBB 7.6 9.25 10.5 16 0.70 8.2 9.58 10.6 16 0.53 
MR 8.50 2 8.5 9.00 9.4 2 

Table 6.	 Measurements of molars of Progo;tlOmys cathalai from MR (Montredon, type locality) MBB, 
PER4 and PERA and of Parapodemus sp. from PERB and PERC. 

Peralejos A, code PERA 
Masia del Barbo 2B, code MBB 

Measurements: see table 6. 

Description of the material from MBB 
M . A well developed antero-central cusp is present in only one M1 ; in the

1 
other specimens it is only a faint enamel swelling. The antero-lingual and 
antero-Iabial cusps are about equal in size. There is no longitudinal spur. The 
c1 is large, other accessory cusps are irregular and small, but always present. 
The terminal heel is oval. 
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M2 • There is no longitudinal spur. The antero-Iabial cusp is large, the el is 
distinct, other accessory conules are well developed. A third accessory 
conule is present between antero-Iabial cusp and el, it is is·olated or con
nected to the protoconid. The terminal heel is rounded or oval. 

M3. The posterior cusp is broad. The antero-Iabial cusp is well developed, 
but low. One specimen shows a el, another specimen shows a large cusp 
between protoconid and posterior cusp. 

M1 . The lingual wing of t2 is well developed. The t1 is close to the lingual 
wing of t2. The t3 is differentiated from the t2 by an anterior furrow. The 
connections t4-t5 and t6-t5 are high. In most specimens the connection t4-t8 
is as high as the unworn t4. The t6 is connected to the t9 in six specimens, 
but 12 specimens show no connection. The t12 is stout. In some specimens 
irregular cuspules are present in front of t2 and t3. The cusps of M1 are 
voluminous and only slightly tapering. The M1 has three roots. 

M2 
• The t1 is large, and rounded or comma shaped. The t3 is small. One 

specimen shows a weak ridge, which connects t3 and t1 in front of t5. There 
are no specimens in which t6 is connected to t9, but in some the distance 
between these cusps is small. The M2 has three roots, one specimen has four 
roots. 

M3. The t3 is very small, but distinct. The t9 is fused with the t8; together 
they form a posterior cusp, but a posterior furrow in this cusp differentiates 
the t9. The posterior cusp is connected either to both t6 and t4, or to one of 
these cusps. The M3 has three roots. 

Differences between P. hispanicus and P. cathalai in MBB 
Distinction between the two species of Progonomys in the same sample is 

made on the size of the molars and also on some morphological differences. 
The size variation of M1 of P. cathalai from the type locality, shown in 
figure 13, gives a measure of the size range in a single homogeneous assem
blage of one species. In figure 13 the M1 of P. cathalai from MBB are shown 
to be larger than those of the accompanying P. hispallicus, but the size 
difference is not large enough to give two well separated clusters. Mor
phological features are needed as a further justification of the distinction of 
two species in MBB and to determine single molars. For M 3 and M3 size is 
almost the only discriminating factor, so a good separation is not possible. 
For some M1 and M2 the species assignment is also doubtful. Such 
specimens lack significant morphological features, and have dimensions 
which place them in the center of the scatterfields. 

The morphological features used for separating the species are listed 
below. 
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P. hispanicus P. cathalai 
M

1 
The longitudinal spur is present The longitudinal spur IS never pre


in some specimens. sent.
 
The cl is small, other labial accesso The cl is large, other labial accesso

ry conules are weak. ry conules are strong.
 
The anterconid complex is asym The anteroconid complex is sym

metric. metric.
 
A well developed antero-central An antero-central cusp is present in
 
cusp is not present. some specimens.
 
M • The M is anteriorly much The M is anteriorly about as wide
 

2 2 2 
wider than posteriorly. as posteriorly.
 
The c1 is weak. The cl is distinct.
 
M 3 • The posterior cusp is narrow. The posterior cusp is broad.
 
MI. The connections of the lingual The connections of the lingual
 
cusps to the central cusps are weak. cusps to the central cusps are
 
In most M 1 the lingual part of t2 is strong. The lingual part of t2 is not
 
reduced and the t1 is connected to reduced, the tl is connected to the
 
t2 by a narrow and low ridge. lingual wing of t2.
 
M 1 and M 2 • Cusps are slender and Cusps 'are bulky and slightly taper

strongly tapering. The distance ing.
 
between t6 ~nd t9 is large. The t6 The distance between t6 and t9 is
 
of some M 1 has a posteriorly di variable, and may be zero. A spur is
 
rected spur occasionally reaching never present on t6.
 
t9.
 
The t 12 is small. The t12 is large.
 
M 3 • The labial part of M 3 is strong The labial part of M 3 is reduced.
 
ly reduced. 
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Comparison of P. cathalai ofMBB with P. cathalai of the type locality 
A small collection of P. cathalai from Montredon (type locality) is present 

in Utrecht. In addition the collection of P. cathalai from Montredon, present 
in Lyon, has been studied. Measurements of P. cathalai from Montredon 
(code MR) are given in table 6. 

The M1 of P. cathalai from Montredon are but slightly smaller than those 
of P. cathalai from MBB (fig. 13). The dental pattern of the P. cathalai 
molars of MBB resembles that of the specimens from the type locality very 
well, but there are some differences. The M1 of P. cathalai of Montredon 
never show a well developed antero-central cusp. A t6-t9 connection is 
present in lout of 26 M1 from Montredon and in 6 out of 18 specimens 
from MBB. The cusps of M1 from MBB are stronger than those from 
Montredon. The large size, the presence of a M1 with an antero-central cusp, 
the presence of more M1 with a t6-t9 connection and the stronger cusps are 
features which suggest that P. catJzalai in MBB has a higher level of evolution 
than it has in Montredon. 

Genus Occitanomys Michaux 

Original reference: Occitanomys Michaux, 1969, p. 8. 
Type species: Occitanomys brailloni, Michaux, 1969. 
Remark: Occitanomys differs from Progonomys by the presence of a t6-t9 

connection in more than 50% of the M1 . 

Occitanomys sondaari n.sp.
 
Plate 4, fig. 8, 10-15
 

Derivatio nominis: named in honour of Dr. P. Y. Sondaar. 
Selected reference: Occitanomys sp.A, de Bruijn, Mein, Montenat & van de 

Weerd,1975. 
Diagnosis: O. sondaari is a small Occitanomys species. Its M1 has no or a 

weak t1 bis, the t6-t9 connection of the M1 ,M2 and the longitudinal spur 
of M1 ' M2 are either weak or absent. 

Differential diagnosis: The teeth of o. sondaari are smaller than those of 
o. adroveri and o. brailloni, but larger than those of P. hispanicus. In 
contrast with o. adroveri and o. brailloni, assemblages of o. sondaari 
contain some M1 and M2 without t6-t9 connection. 

Type locality: Tortajada A, code TOA.
 
Holotype: an isolated M1 dext, TOA 492, PI. 4, f~g. 10.
 
Figured paratypes: Plate 4, fig. 8, 11-15.
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Length	 Width 

Lac. min. mean max. N min. mean max. N 

M1	 VDC4 15.6 16.40 17.4 4 0.81 9.9 10.25 10.7 4 0.37 
ALF 15.4 16.28 17.0 6 0.65 9.9 10.68 11.7 6 0.62 
TOA 15.1 16.51 17.6 39 0.71 9.5 10.62 11.8 40 0.49 

M2	 VDC4 12.5 1 11.3 1 
ALF 11.5 12.22 13.1 5 0.72 10.7 11.35 12.1 6 0.59 
TOA 10.9 12.32 13.9 47 0.59 10.3 11.32 13.5 47 0.63 

M1	 VDC4 19.0 1 12.9 1 
ALF 17.2 17.60 18.2 4 0.49 12.1 12.27 12.5 4 0.21 
TOA 15.9 17.85 20.1 51 1.01 11.5 12.61 14.5 56 0.61 

M2	 VDC4 11.4 1 11.2 1 
ALF 12.1 12.92 13.4 5 0.51 11.2 12.58 13.8 6 0.86 
TOA 11.1 12.57 13.6 47 0.61 10.5 12.29 14.5 47 0.84 

Table 7. Measurements of the molars of Occitanomys sondaari. 

Localities with O. sondaari in the Teruel-Alfambra region: 
Valdecebro 4, code VDC4 
Tortajada A, code TOA 
Alfambra, code ALF 

.Measurements: see table 7. 

Description of the molars from the type locality 
MI' The anteroconid complex is slightly asymmetric, because the antero

lingual cusp of most specimens is stronger than the antero-labial one. The 
longitudinal spur is weak or absent. The terminal heel is elongated, or 
triangular with a long narrow extension behind the entoconid. The c1 is very 
small, other accessory cusps are weak or absent. Two M 1 have a low ridge 
connecting the terminal heel to th'e c1 behind the hypoconid. 

M 2 • The antero-labial cusp is well developed; most specimens show a weak 
accessory conule next to the protoconid, but no cl. The longitudinal spur is 
weak or absent. The protoconid and the metaconid are stronger than the 
hypoconid and the entoconid. Consequently the M 

2 
is much wider anterior

ly than posteriorly. 
M 3 . The antero-labial cusp is small, there is no cl. The posterior cusp is 

narrow. 
MI. The lingual wing of t2 is absent or low. The tl is connected to t2 by a 

low and narrow ridge. Some specimens show a small tl bis. The tl-t2 and 
t4-t5 connections are low and they are interrupted in some specimens. The 
valley between tl and t5 is shallow and narrow, the tl and the t5 become 
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connected in an early stage of wear. The t3 shows no posterior spur. A valley 
separates t4 from t8. Almost all specimens show a posteriorly directed spur 
on t6, this spur reaches t9 in most specimens. The tl2 is small. The cusps are 
sharp, slender and strongly tapering. The M l has three roots. 

M2 • The t1 is split in t1 and tl bis in many unworn specimens, but the 
tl bis fuses soon with t1 through wear. The t1 has a low postero-Iabial 
connection to t5. The t4-t5 connection is low and interrupted in 5 out of 46 
specimens. The t6-t9 connection is not complete in 9 out of 46 specimens. 
The t4 is separated from t8 by a valley. The t12 is absent or small. The shape 
of the cusps is as in Ml • The M2 has three roots. 

M3. The tl is large, the t3 is small or absent. The t8 and t9 are fused. 
Some specimens show a shallow posterior furrow which enables the differ
entiation of t9 from t8. The M3 has three roots. 

Remark 
The small assemblages of O. sondaari from ALF and VDC4 seem to be 

inseparable from the assemblage from TOA. 

Comparison ofo. sondaari with P. hispanicus 
The dental pattern of O. sondaari is very similar to that of P. hispanicus. 

The quantitative analyses of the morphological features introduced for 
P. hispanicus are also applied on the Occitanomys assemblages. Results of 
these analyses are given in table 5. Histograms of length and width of M l and 
M l are shown in figures 10 and 11. 

The descendance of O. sondaari from P. hispanicus is considered probable, 
because of the close resemblance in morphology and in size. The assemblage 
of O. sondaari of TOA shows larger values for the means of the width of M l 

and for the mean length and width of M l than the P. hispanicus assemblage 
from PERD (figs. 10 and 11, table 2). The ratio length/width ofM l and M

1 
of the TOA assemblage of o. sondaari is smaller than for P. hispanicus 
(fig. 12). Table 5 shows that the assemblage of o. sondaari contains rela
tively more M l with a t1 bis and more Ml with t6 connected to t9 than the 
assemblages of P. hispanicus. The relative numbers of Ml with interrupted 
t1-t2 connection or with interrupted t4-t5 connection are larger in the TOA 
assemblage. There is no clear morphological break between the assemblages 
of both species, valid for all specimens. Some specimens of the o. sondaari 
assemblage are identical to certain variants of P. hispanicus from PERC and 
PERD. 

The third molars ofo. sondaari 
In the TOA, ALF and VDC4 assocIations it appeared impossible to 

separate the M, and M3 of o. sondaari from those of Parapodemus lug
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dunensis. Measurements of M and M3 for P. lugdunensis and O. sondaari3 
together are given in table 16. 

Occitanomys adroveri (Thaler) 
plate 4, fig. 1-7,9 

Original reference: Parapodemus adroveri Thaler, 1966, p. 127-129 
Selected subsequent references: 

Parapodemus adroveri, Michaux, 1967 
Occitanomys adroveri, Michaux, 1971 
Occitanomys adroveri, de Bruiin, Mein, Montenat & van de Weerd, 1975 

Holotype: Ml -3 ,M. 4029, deposited in the museum of Sabadell.
 
Type locality: Los Mansuetos, code LM.
 
Localities with O. adroveri in the Teruel-Alfambra region:
 

Valdecebro 3, code VDC3 
Masada del Valle 7, code MDV 7 
Masada del Valle 5, code MDV 5 
Concud 3, code CC 3 
Los Mansuetos, code LM 
Los Mansuetos 2, code LM 2 
Tortaja,da C, code TOC 
Tortajada, code TO 
Villalba Baja 2, code VB2 
Concud Cerro de la Garita, code CC 
Concud Cerro de la Garita B, code CCB 
Concud 2 (= Las Pedrizas), code CC 2 
Concud Barranco de las Calaveras, code CCL 
Masada del Valle 4, code MDV4 
Masada del Valle 3, code MDV:3 
Masada del Valle 2, code MDV2 

Measurements: see table 8. 

Description of the material from the type locality 
M . The antero-lingual cusp of most specimens is stronger than the antero

labial one. There is no antero-central cusp. A longitudinal spur is present in 
many specimens. The terminal heel is elongated and extends behind the 
entoconid. Some specimens show a triangular terminal heel with a long 
lingual extension. The terminal heel of some other specimens is very weak. 
Two specimens show a weak ridge behind the hypoconid connecting the 
terminal heel to cl. The c1 is small and connected to the anterior side of the 
hypoconid, other conules of the cingulum are weak or absent. 
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M2 • The width of M2 is largest over protoconid and metaconid. The 
antero-Iabial cusp is well developed. The cl is weak or absent. Most speci
mens show an accessory conule close to the protoconid. A longitudinal spur 
is present in many specimens. The terminal heel is small and narrow. 

M3 • All specimens have an antero-Iabial cusp. Some show a trace of cl 
close to the posterior cusp, which is narrow and located lingually. 

MI. The lingual part of the t2 is reduced. Most M1 show a tl bis, which is 
a low lingual enamel fold of the t2. The tl-t2 connection is either low or 
absent. The tl joins the tS in an early stage of wear by means of a short 
postero-Iabially directed spur. The t4-tS connection is low or absent. The 
t6-t9 connection is well established. The t4-t8 connection is low. The t12 is a 
small s,!-lient angle of t8. The M1 is relatively broad and has three roots. The 
cusps of unworn specimens are sharp and strongly tapering. 

M2 • Most specimens show a tl bis, which is isolated from tl in only one 
specimen. The valley between tS and tl is shallow, most specimens show a 
postero-Iabial spur on tl directed toward tS. The t4-tS connection is either 
low or absent. The t6 is connected to t9 in all specimens but one. The t4-t8 
connection is low. The t12 is a salient angle of t8. The M2 has three roots. 

M3 . In some specimens the t3 is present as a faint swelling of the enamel. 
The t8 and t9 are fused. In some specimens the t9 is separated from the t8 
by a small furrow. 

Material from other localities in the Teruel-Alfambra region 
The O. adroveri assemblages in the Teruel-Alfambra region resemble that 

of Los Mansuetos in nearly all characteristics. In CC3 some M3 show a 
longitudinal connection between the posterior cusp and protoconid
metaconid, a feature not present in the other assemblages of this species. 

Analysis of the differences between O. adroveri assemblages 
O. adroveri is found in five levels of the Masada del Valle section (MDV2, 

3, 4, 5 and 7). The relative stratigraphical position of the ten other localities 
with O. adroveri could not be ascertained in the field, neither relative to each 
other nor in connection with the section of Masada del Valle. The analyses 
of the differences and of the directions of change are therefore based on the 
assemblages from this section. Three of the other assemblages, those from 
Los Mansuetos, Concud 3 and Valdecebro 3 are of special interest. Los 
Mansuetos because it is the type locality of the species, Concud 3 because it 
contains a large assemblage allowing a good evaluation of the width of 
variation and Valdecebro 3 because it is assumed to represent one of the 
youngest records of the species in the Teruel-Alfambra region. The Los 
Mansuetos and Concud 3 localities may be correlated biostratigraphically 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M1 VDC3 15.7 16.68 18.5 12 0.81 9.7 10.66 11.6 13 0.56 
MDV7 15.1 16.36 18.2 6 1.03 9.7 10.93 12.0 6 0.79 
MDV5 15.3 17.92 19.9 34 0.92 10.1 11.46 12.6 34 0.61 
LM 17.0 18.65 20.3 92 0.73 10.8 11. 72 13.0 92 0.51 
LM2 17.2 17.72 18.4 5 0.31 10.6 11.12 11.6 5 0.40 
CC3 16.3 18.36 20.2 48 0.76 10.1 11.66 12.7 48 0.55 
CC2 18.3 18.85 19.5 4 0.59 10.5 11.81 12.5 7 0.67 
CC 17.7 17.95 18.2 2 11.5 11.65 11.8 2 
CCB 17.0 18.54 20.0 5 1.20 11.4 11.73 12.0 4 0.28 
CCL 18.4 18.45 18.5 2 11.8 11.87 12.0 3 
VB2 17.4 1 11.5 11.60 11.7 2 
TO 17.5 18.55 20.2 10 0.91 10.2 11.58 13.2 11 0,83 
TOC 17.8 17.85 17.9 2 11.5 11.60 11.7 2 
MDV4 17,7 18,30 20.2 5 1.07 11.3 11.54 11.7 5 0.18 
MDV3 17.8 17.95 18.1 2 0.21 10.8 11.35 11.9 2 0.78 
MDV2 16.4 17.75 19.0 100 0,58 10.1 11.13 12.3 100 0.45 

M2 VDC3 11.3 12.73 13.7 17 0.57 10.9 11. 71 12,6 17 0.46 
MDV7 12.5 13.05 13,6 2 12.0 12.15 12.3 2 
MDV5 12.4 13.63 14.5 30 0.48 11.8 12.54 13.7 30 0.42 
LM 12,3 13.56 14.7 61 0.47 11.3 12,73 13.9 61 0.50 
LM2 12.6 13.02 13.4 5 0.30 11.7 12.08 12.5 5 0.36 
CC3 12.5 13.75 15,1 45 0.63 11.5 12.78 14.0 45 0.56 
CC2 13.0 13.60 14.4 6 0.61 11.4 12,68 13.6 6 0.82 
CC 12,9 13.40 14.0 5 0.46 11.6 12.08 12.6 5 0.39 
CCB 13.4 13.83 ] 4,0 4 0.29 12.1 12.65 13,6 4 0.66 
CCL 13.3 13.70 14.1 3 12.9 13,10 13,3 2 
VB2 13.3 13.35 13.4 2 12.0 12,20 12.5 3 
TO 13.0 13.48 13.9 5 0.38 11.5 12.40 13.2 5 0.64 
TOC 13.0 1 12.2 1 
MDV4 13.2 13.47 13.7 3 12,1 12.47 13.0 3 
MDV3 13,1 13.80 14.5 2 11.5 11.55 11.6 2 
MDV2 11.8 13.18 14.4 78 0.53 11.3 12,19 13.4 78 0.52 

M1 VDC3 16.7 18.49 20.1 14 1.10 12.0 13.04 13.7 17 0.49 
MDV7 17.6 18.77 19.7 4 0.87 12.9 13,13 13.5 3 0.32 
MDV5 18.1 19.92 21.5 24 0.82 13,2 14.17 14.9 27 0.47 
LM 18.0 20,36 22.7 68 1.00 12.8 ] 4.44 15.5 69 0.62 
LM2 20.1 20.68 21.0 4 0.43 13.0 13.38 13.8 4 0.35 
CC3 18,0 20.32 22.3 57 1.05 11.8 14,38 15.5 57 0.67 
CC2 19.6 21.12 20.7 8 0.36 13,7 14.41 15,3 7 0.56 
CC 18.4 19.60 21.5 5 1.64 13.5 14.15 14.7 4 0.48 
CCB 19.0 19.85 20.7 2 12.4 13.38 13.9 4 0.67 
CCL 19.3 19.8 20.7 3 13.3 13.97 ]4.3 3 
VB2 19.2 20.46 21.5 5 0,84 13.8 14.57 15.2 7 0.53 
TO 19,1 20.39 22.2 17 0.96 13.4 14.32 15.6 18 0.S4 
MDV4 16,9 18.73 19.8 6 1.18 12,5 13,21 14.0 6 0.61 
MDV3 19.4 20.35 21.3 2 1.34 14,0 ]4.15 14.3 2 0,21 
MDV2 17.4 19.37 21.6 69 0,89 12,6 13.67 15.5 70 0.58 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M2 VDC3 11.8 13.11 14.3 18 0.60 12.1 13.01 13.7 18 0.47 
MDV7 13.3 1 12.5 1 
MDV5 12.9 13.90 15.0 34 0.51 12.5 13.78 15.7 33 0.64 
LM 13.1 14.25 15.7 51 0.61 12.4 14.08 15.2 51 0.57 
LM2 12.5 13.41 14.6 7 0.84 12.6 13.39 14.0 7 0.41 
CC3 13.0 14.51 16.1 43 0.66 12.9 14.10 15.2 43 0.55 
CC2 13.3 14.03 15.0 3 13.1 13.83 14.9 3 
CC 12.6 13.88 14.5 4 0.90 12.8 13.83 14.7 4 0.85 
CCB 11.9 13.77 15.3 6 1.11 12.5 13.30 13.8 6 0.46 
CCL 12.9 13.53 14.5 3 12.4 13.22 13.9 4 0.67 
VB2 12.2 13.80 14.6 7 0.77 12.9 14.01 14.5 7 0.51 
TO' 13.8 14.53 15.4 14 0.43 13.2 14.16 15.2 14 0.47 
MDV4 12.2 13.25 13.8 6 0.57 12.0 13.22 13.5 6 0.60 
MDV3 13.3 13.30 13.3 2 12.9 12.95 13.0 2 
MDV2 12.5 13.95 15.7 74 0.68 11.9 13.27 14.9 76 0.59 

Table 8. Measurements of molars of Occitanomys adroveri. 

with the interval represented by the MDV3, MDV4 and MDVS levels. The 
Valdecebro 3 locality is considered to be about the same age as MDV7. 
These biostratigraphic correlations are based on the grade of evolution of the 
rodent associations, excluding o. adroveri. 

Analysis of the measurements 
The histograms for the dimensions of M and M1 are given in figure 10

l 
and 11, t values for the comparison of mean length and mean width of these 
molars are listed in table 9. 

The MDV3 assemblage shows no significant difference in the means of 
either length or width with the other assemblages from Masada del Valle. 
Probably this is due to the small size of the assemblage (N=2). The mean 
width values of M l from MDV4 and MDVS are significantly larger than that 
of MDV2. The mean length and width of M1 in MDVS are significantly 
larger than those of MDV4 and MDV2. Mean length and mean width of M1 
and of M1 from MDV7 are in turn smaller than those of MDVS. There is 
then some increase in mean dimensions of M and M1 from MDV2 to MDV4 

1 
and MDV5 and a distinct decrease from MDV5 to MDV7. 

The assemblage from LM differs from the assemblage from CC3 in the 
greater mean len.gth of M l only (table 9). The mean length and mean width 
of Ml and of Ml in these assemblages are larger than they are in MDV2. The 
assemblage from CC3 shows a significant difference with the MDVS in the 
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M1 
M1 

Length Width Length Width 

MDV2-MDV3 0.488 (100) 0.924 (100) 1.520 ( 69) 1.168 ( 70) 
MDV2-MDV4 1.142 ( 5) * 4.414 ( 8)* 1.647 ( 74) 1.868 ( 74) 
MDV2-MDV5 1.001 ( 43)* 3.022 ( 54)* 2.416 ( 91) 4.011 ( 95) 
MDV2-MDV7 3.272 ( 6)* 1.903 ( 6)* 1.311 ( 71) 1.693 ( 71) 
MDV3-MDV4 0.464 ( 5) 0.342 ( 2)* 1.177 ( 6) 2.050 ( 6) 
MDV3-MDV5 0.046 ( 34) 0.245 ( 38) 1.045 ( 26) 0.058 ( 27) 
MDV3·MDV7 2.044 ( 6) 0.655 ( 6) 1.804 ( 4) 2.334 ( 3) 
MDV4-MDV5 0.848 ( 37) 0.623 ( 24)* 2.795 ( 28) 4.279 ( 31) 
MDV4-MDV7 3.059 ( 9) 1.842 ( 7)* 0.058 ( 8) 0.209 ( 7) 
MDV5-MDV7 3.721 ( 38) 2.146 ( 42) 2.466 ( 26) 3.685 ( 28) 
CC3.LM 2.184 (138) 0.653 (138) 0.164 (123) 0.522 (126) 
CC3·MDV2 4.899 ( 75)* 5.791 ( 80)* 5.496 (124) 6.403 (124) 
CC3·MDV5 2.360 ( 80) 1.588 ( 84) 1.871 ( 79) 1.649 ( 72)* 
LM·MDV2 9.447 (175) * 8.526 (190) 6.121 (135) 7.605 (137) 
LM·MDV5 4.631 (124) 2.497 (128) 2.154 ( 90) 2.050 ( 94) 
VDC3·MDV7 0.720 ( 16) 0.860 ( 17) 0.466 ( 16) 0.304 ( 18) 
VDC3·MDV5 4.131 ( 44) 4.105 ( 45) 5.164 ( 36) 7.644 ( 42) 
TOA·MDV2 10.675 (137) 5.888 (138) 8.743 (118) 10.009 (126) 

Table 9.	 t values for the comparison of mean length and width of M1 and M1 of several assemblages 
of Occitanomys adroveri and O. sondaari (TOA). Numbers of degrees of freedom in 
parenthesis, significant t values in italics, t values indicated by asterisk have been obtained 
by using tests adapted for comparing samples with unequal variances. 

larger mean length of the M1 only. The mean length and the mean width of 
M1 and of M1 of the assemblages from LM are larger than those of MDVS. 
All mean values of M1 and M1 dimensions in VDC3 do not differ signifi
cantly from those of MDV7, but the assemblages are relatively small. All 
their means are distinctly smaller than in MDVS. If we consider the relative 
stratigraphic position of LM, CC3 and VDC3, based on the entire rodent 
fauna, to be correct, the Occitanomys assemblages would fit in well with the 
evolutionary trend in O. adroveri found in the Masada del Valle section i.e. 
size increase followed by a decrease (see fig. 10 and 11). 

The length/width ratio of M1 (table 3) is remarkably constant in 
O. adroveri. The length/width ratio of M1 shows a decrease through time. 
The rank-sum test (table 4) shows that the differences between MDV2 and 
MDVS and between MDVS and MDV7 are significant. 

Analysis of the morphology 
Differences in dental pattern between the O. adroveri assemblages are 

small. Some M3 of the CC3 assemblage show a longitudinal connection 
between the posterior cusp and the protoconid-metaconid. There is an 
increase in the relative number of specimens with t4-tS and t1-t2 connec
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tions from MDV2 to MDV5 (table 5). Another remarkable new feature is the 
connection of t3 to t5 in some of the M1 in assemblages younger than MDV2. 
The youngest assemblages (MDV7 and VDC3) show relatively high frequen
cies of this morphotype (PI. 4, fig. 1). 

Some remarks on P. hispanicus, O. sondaari and O. adroveri 
The species sequence from P. hispanicus to O. sondaari and O. adroveri is 

thought to reflect parts of one lineage. Michaux (1971) already suggested a 
phylogenetic relation between P. hispanicus and o. adroveri. The inter
mediate assemblages that are now available demonstrate Michaux's sug
gestions to be valid. 

The ti.-end in Progonomys-Occitanomys is toward relatively stronger and 
larger cusps and toward reduction of the distance between tl and t5. The 
sequence furthermore shows increase of length and width of the molars 
(fig. 10 and 11), but the increase of the width is relatively stronger than that 
of the length (table 3). The M1 becomes wider in two intervals between 
P. hispanicus of MBB and PERC and between P. hispanicus of PERD and 
o. sondaari of TOA (table 3, fig. 12). Broadening of the M1 is more gradual 
and it happens later than in M1 (table 3). 

The t4-t5 and tl-t2 connections of M1 deteriorate between MBB and TOA, 
while a re-establishment is seen in the topmost localities MDV5, MDV7 and 
VDC3 (table 5). The interruption of these connections may be thought to be 
related to the increase in relative width of MI. However, the specimens with 
interrupted t1-t2 and t4-t5 connections were found to be not significantly 
broader than specimens of the same assemblage with complete connections. 

The t6 of M 1 and M2 of younger P. hispanicus tends to become connected 
with the t9 by means of a ridge. In O. sondaari this connection occurs in 

Height H/L H/W 

min. mean max. N min. mean max. min. mean max. 

S. donnezani 12.9 14.79 16.3 9 0.40 0.457 0.51 0.57 0.650 0.73 
S. minor 12.4 14.11 14.9 20 0.46 0.510 0.55 0.68 0.7370.78 
Stephanomys sp. 12.2 12.55 12.9 2 0.47 0.483 0.49 0.62 0.646 0.66 
S. ramblensis 9.8 10.10 11.0 7 0.43 0.456 0.50 0.61 0.624 0.68 
O. adroveri 7.9 8.43 8.8 12 0.39 0.423 0.45 0.56 0.602 0.66 
P. hispanicus 6.8 7.28 8.0 6 0.39 0.406 0.43 0.61 0.648 0.69 

Table 10. The height of unworn M1 and the height/length and the height/width ratios of M1 of 
Progonomys hispanicus from MBB, Occitanomys adroveri from MDV5, Stephanomys 
ramblensis from VDC3, Stephanomys sp. from ORR and S. minor and S. donnezani from 
Moreda. 
The height of the M1 is the distance between the tip of the t8 and the base of the enamel at 
the posterior side of the molar. 
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most specimens. Progonomys has been defined by Schaub on the absence of 
such a t6-t9 connection. If more than 50% of M1 and M2 in an assemblage 
shows no t6-t9 connection, the assemblage is referred to the genus Progono
mys. If the majority does show a t6-t9 connection the assemblage is clas
sified in Occitanomys. 

The t6 of M 1 of Occitanomys is situated relatively far backward, fairly 
close to the t3 of M 2 . The t12 of M 1 lies tightly fitted in between these 
cusps; it shows a tendency to become reduced in the course of evolution 
from P. hispanicus to Occitanomys. 

The longitudinal spur of M1 and M 2 tends to become stronger in the 
course of evolution from P. hispanicus to Occitanomys. 

The increase of the relative height of the molars in the sequence from 
P. hispanicus to O. adroveri (table 10, ratio H/L) is small. The same table 
shows that the height/width ratio (H/W) of M1 of o. adroveri is smaller than 
that of P. hispanicus due to the relative increase of the width of M1 • 

Occitanomys sp.A 

Locality: Orrios, code ORR.
 
Material: one fragment of M 1 , two fragments of M 2 .
 

Measurements: the width of the M1 is.14.S.
 

Description 
M1 . The t1 bis is present. The t1 shows a short and low spur toward t5. 

The t3 has a short and low spur toward tS/t6. The t12 is a salient angle of 
the t8. The cusps are slender and strongly tapering. 

M 2 • One fragment shows an anterior part in which the t3 is distinct and 
the t1 bis large. The other fragment shows t6, t9, t8 and tS, the t12 is 
absent. 

Remarks 
The specimens described above would fit in well with the Occitanomys 

assemblages from Caravaca (de Bruijn, 1974). The latter as yet undescribed 
assemblage is intermediate in size and morphology between o. adroveri and 
o. brailloni. 

Genus Stephaoomys Schaub 

Original reference: Stephanomys Schaub, 1938, p. 21 
Type species: Mus donnezani Deperet, 1890 
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Stephanomys ramblensis n.sp.
 
PI. 5, fig. 5-13
 

Selected references: 
Stephanomys sp., Michaux, 1971 
Stephanomys sp., Mein et aI, 1973 
Stephanomys sp., de Bruijn et aI, 1975 

Derivatio nominis: named after the Spanish word rambla which means dry 
river. The type locality is situated near the Rambla de Valdecebro, also 
named Rio Seco. 

Diagnosis: S. ramblensis is a small and brachyodont Stephanomys species. 
Differential diagnosis: S. ramblensis has smaller and lower teeth than 

S. aonnezani (Deperet), S. minor Gmelig Meyling & Michaux and S. bal
cellci Villalta. 

Type locality: Rambla de Valdecebro 3, code VDC3. 
Holotype: An isolated MI , VDC3, nr. 95, PI. 5, fig. 9, deposited in the 

museum of Sabadell. 
Figured paratypes: plate 5, fig. 5-8, 10-13. 
Localities with S. ramblensis in the Teruel-Alfambra region: 

Villalba Baja 1, code VB1
 
La Fontana, code LF
 
Valdecebro 3, code VDC3
 
Masada del Valle 7, code MDV7
 
Masada del Valle 6, code MDV6
 

Measurements: see table 11. 

Description of the material from the type locality 
MI' Four specimens show a small antero-central cusp. In 29 others this 

cusp is not present. The anteroconid complex is symmetrical in most MI , 
but in some the antero-lingual cusp is slightly stronger than the antero-Iabial 
one. The longitudinal spur is strong and high in all MI . It is connected to the 
center of the chevron composed of protoconid and metaconid. The terminal 
heel is long and narrow in most MI , but short in the others. It is connected 
to the postero-Iabial side of the hypoconid and extends behind the en
toconid. In most specimens it reaches the postero-Iabial border. The c1 is 
very small. A weak ridge without distinct cuspules is present in front of c1. 

M2 • The antero-Iabial cusp is large. An extremely small c1 is present in 
some specimens only. There are no distinct labial conules in addition to the 
antero-Iabial cusp and the c1, but some specimens have a small cingulum 
ridge close to the protoconid. All M

2 
show a strong longitudinal spur. The 

terminal heel is rounded, or narrow and elongated. I t is shorter than that of 

MI' 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M1 ESAA 19.9 1 15.0 1 
ESA 19.3 19.90 20.5 2 13.9 14.70 15.5 2 
VB1 20.5 20.73 21.2 3 13.2 13.40 13.5 3 
LF 20.5 1 12.8 1 
VDC3 19.2 20.78 22.5 27 0.94 12.1 13.20 14.5 30 0.57 
MDV7 19.4 20.62 21.3 6 0.69 12.5 13.35 15.6 8 1.02 
MDV6 21.0 1 12.0 12.65 13.3 2 

M2 ESA 18.1 1 16.0 1 
ORR 16.6 17.10 17.8 3 16.3 16.36 16.4 3 
VB1 15.2 1 14.9 1 
LF 14.5 1 14.5 1 
VDC3 13.9 15.30 16.5 36 0.58 13.2 14.64 15.9 45 0.63 
MDV7 14.5 15.55 16.9 8 0.71 13.8 14.26 15.0 7 0.40 
MDV6 15.0 1 14.5 1 

M3 ESA 16.5 17.18 17.6 4 0.53 14.0 14.60 15.3 4 0.61 
ORR 13.8 14.40 15.0 2 12.7 12.90 13.1 2 
VB1 12.5 1 11.8 1 
VDC3 11.4 12.15 13.0 25 0.48 10.1 11.33 12.9 26 0.61 
MDV7 11.6 12.21 12.8 7 0.45 10.8 11.80 12.5 8 0.48 
MDV6 11.8 1 11.8 1 

M1 ESA 27.9 29.60 31.3 2 19.0 20.35 21.8 4 1.22 
ORR 25.4 25.80 26.1 3 19.5 19.60 19.7 2 
VB1 21.7 22.46 23.0 3 16.1 16.43 16.6 3 
VDC3 19.8 22.49 24.8 32 1.19 14.7 16.39 18.4 39 0.74 
MDV7 20.6 22.78 24.5 13 1.22 13.1 16.18 17.2 16 0.57 
MDV6 20.8 21.05 21.3 2 15.3 15.65 16.0 2 

M2 ESAA 19.4 1 19.0 1 
ESA 18.1 19.32 20.4 5 0.94 18.5 20.33 21.3 6 1.03 
VB1 15.5 1 16.0 16.60 17.2 2 
VDC3 14.2 15.88 16.6 36 0.68 14.8 16.25 17.3 36 0.65 
MDV7 16.3 16.80 17.3 6 16.2 16.65 17.0 6 
MDV6 14.4 1 14.4 1 

M3 ESA 15.4 1 12.8 1 
ORR 13.9 1 11.8 1 
VB1 11.6 1 11.15 1 
VDC3 10.2 10.98 11.7 12 0.53 10.4 11.5 11.8 11 0.42 
MDV7 10.3 10.95 12.1 8 0.70 10.1 11.15 11.6 8 0.60 

Table 11. Measurements of molars of Stephanomys ramblensis (MDV6. MDV7, VDC3, LF, VB1) 
Stephanomys sp. (ORR) and S. minor (ESA, ESAA.) 
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M3 . The antero-Iabial cusp is variable from strong to absent. There are no 
accessory cusps or c1. The longitudinal spur is present in 21 .and absent in 
three specimens. 

M1 • The t1 contacts the tS through wear. Some specimens have a high 
connection between t1 and tS. The t1 bis is present in all specimens but one. 
The t1-t2 connection is high in most M1 but weak in a few. A strong t2 bis is 
present in one, a .weak t2 bis in 13 while 16 specimens have no t2 bis. On 
worn specimens a weak t2 bis. cannot be observed and consequently these 
specimens have not been counted. The anterior furrow, separating t3 from 
t2, is wide. The t3 is situated anteriorly relative to the t1. The t3-tS 
connection is strong in 2, weak in 29 and absent in 14 individuals. The t4-tS 
connection is high, the t4-t8 connection is low. The t12 is absent, or it is a 
small salient angle of the t8. The M1 is broad and has three roots. 

M2. The t] is large and comma-shaped. There is no t1 bis. The postero-Ia
bial side of t1 has a low connection with tS. The t3 is distinct. Three out of 
43 specimens show a weak ridge between t3 and the labial side of tS. The t4 
is separated from the t8 by a shallow valley. The t12 either is a salient angle 
of t8, or it is absent. The M2 has three roots. 

M3 . The t3 is either extremely small or absent. The t9 :s fused with t8. 
The t8-t9 cusp is isolated in most but connected to the t6 in some speci
mens. The M3 has three roots. 

The S. ramblensis assemblages from MDV6, MDV7, LF and VB1 are not 
notably different from that of the type locality. 

Comparison of S. ramblensis with O. adroveri 
All M

1 
of S. ramblensis have a strong and high longitudinal spur. Such a 

spur is absent is many O. adroveri specimens and if present it is less strong 
and less high. The t2 bis has not been observed in M1 of o. adroveri, but it is 
present in some S. ramblensis specimens. The connection between t3 and the 
labial side of the tS is present in many M1 of S. ramblensis and in but a few 
M1 of O. adroveri. If present, this ridge is more pronounced in S. ramblensis 
than it is in O. adroveri. Two out of 28 M2 of S. ramblensis from VDC3 
show a connection between the t3 and the labial side of the tS; such a 
connection has never been observed in the M2 of o. adroveri. In the size 
ratios of the molars there are no differences between the species but the 
S. ramblensis molars are considerably larger than those of o. adroveri 
(table 8 and 11). 

Michaux (1969) defined the genus Occitanomys for species in which ~he 

longitudinal connections in the molars (longitudinal spurs of M1 ' the con
nection t1 with t4/tS and t3 with tS/t6) are not strongly developed. These 
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connections, the so-called stephanodont features, are characteristic for 
Stephanomys. Moreover most species of the latter genus are larger. S. ram
blensis has an intermediate position with respect to the longitudinal connec
tions and size. It is classified in Stephanomys because it fits in with the 
supposed evolutionary lineage toward the type ~pecies of this genus. 

Comparison of S. ramblensis, S. minor and S. donnezani 
The terminal heel of the M1 of S. ramblensis is low, narrow and long, that 

of S. minor is low, narrow and very long, and that of S. donnezani is high 
and rounded. The labial cingular ridge of the M

1 
of S. ramblensis and 

S. donnezani extends from the c1 to the antero-Iabial cusp, that of S. minor 
from c1 to the protoconid. The longitudinal spur of M1 and M2 of S. ram
blensis is connected to the center of the chevron composed of protoconid 
and metaconid, in S. minor and S. donnezani it is connected to the meta
conid. The anterior complex (tl, t2, t3) of the M1 of S. minor and S. don
nezani is symmetrical because of the posterior position of the t3 and the 
strong t3-t5 connection which is identical to the tl-t5 connection. The 
anterior complex of S. ramblensis is asymmetrical, because its t3 has a more 
anterior position and the t3-t5 connection is relatively low, or absent. The 
t3-t5 connection is present in all M2 of S. minor and S. donnezani and in 
only two out of 28 of S. ramblensis. In S. ramblensis there are wide spaces 
between the' cusps. In S. minor and S. donnezani, spaces between the cusps 
are narrower, because cusps are large and bulky and the longitudinal ridges 
between the cusps more pronounced. 

The molars of S. donnezani are larger than those of S. ramblensis. The 
M 1 are distinctly broader in S. donnezani and S. minor than in S. ram
blensis. There is no such ditterence in the MI. 

Stephanomys sp.A
 
Pi. 5, fig. 1-3
 

Locality: Orrios, code ORR 
Measurements: see tab Ie 11 

Description 
MI' The two fragments have no antero-central cusp, their labial cingular 

ridge is well developed and extends from c1 to the antero-Iabial cusp. 
M2 • The antero-Iabial cusp is well developed. The c1 is small. A labial 

cingulum is present between the c1 and the antero-Iabial cusp. The terminal 
heel is rounded and variable in size. The longitudinal spur is pronounced and 
connected to the metaconid. 

70 



M3 • The antero-Iabial cusp is small. The longitudinal spur is well devel
oped. 

M1 . The anterior complex is almost symmetrical, because the t3 is 
situated almost as far backward as the t1. Both t1 bis and t2 bis are present. 
The anterior valley between t2 and t3 is wide. The t3 and the t1 are 
connected to the labial and lingual sides of tS, respectively. These connec
tions are high. The t12 is a salient angle in t8. No roots are preserved. 

M2 • Some fragmentary remains are available. The t3 and the t1 have high 
connecting ridges to the labial and lingual sides of the tS, respectively. 

M3 • The single unworn specimen shows t1, t4, tS, t6, t9 and t8. The t4, 
tS, t6, t9 and t8 are interconnected. The t1 is connected to the tS. 

Remarks 
The pattern of the lower molars resembles that of S. donnezani in the long 

labial cingulum and in the shape of the terminal heel. However, Stepha
nomys sp. from ORR is much smaller than S. donnezani. It is identical to an 
as yet undescribed assemblage from Goraffe 1 (de Bruijn, 1974). 

Stephanomys minor Gmelig-Meyling & Michaux
 
PI. 5, fig. 4
 

Original reference: Stephanomys minor Gmelig-Meyling & Michaux, 1973, 
p. 1441-1444. 

Type locality: Moreda (Spain) 
Ho lotype : a M1 , MO 672 
Localities with S. minor in the Teruel-Alfambra region: 

Escorihuela A, code ESAA 
Escorihuela, code ESA 

Measurements: see table 11. 

Description 
M

1 
. There is no antero-central cusp. The labial accessory ridge is short and 

its anterior end is connected to the protoconid. The terminal heel is very 
low, narrow and elongated. It is connected to the postero-lingual side of the 
hypoconid and extends behind the entoconid. The longitudinal spur is strong 
and connected to the metaconid. 

M 2 • The antero-Iabial cusp is strong and high. A narrow and high acces
sory cusp is anteriorly connected to the protoconid; a small valley is present 
between the former and the antero-Iabial cusp. The longitudinal spur is 
strong and posteriorly connected to the entoconid. The terminal heel is low, 
narrow and small. 
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M
3 

• The antero-Iabial cusp and the longitudinal spur are strong and high. 
The c1 is absent. 

M1 . The anterior part of the M1 is symmetrical. I t shows the t 1, the 
t1 his, the t2, the t2 bis and the t3. The t1 and the t3 are connected to t4/t5 
and t5/t6 respectively. A small valley is present between t4 and t8. The t12 
is a salient angle of the t8. The M1 has three roots. 

M 2 • The M2 has high and strong connections between the t1 and t4/t5, 
and between the t3 and t5/t6. A valley separates the t4 from the t8. The t12 
is either absent or present as a small salient angle of the t8. 

M3 . The M3 from ESA is worn. It shows two lingual valleys, separating 
the t1 from the t4 and the t4 from the t8. The t6 is marked by a small 
salient angle of the labial wall of the tooth. 

Remarks 
Morphology and size of the Stephanomys molars from Escorihuela fit in 

well with S. minor from the type locality. The M1 of S. minor differs from 
that of S. donnezani in its short labial cingulum ridge and its low, narrow 
and long terminal heel. The upper molars of S. minor and S. donnezani are 
morphologically similar, but differ in size, those of S. donnezani being larger. 

Remarks on Stephanomys 
S. ramblensis is the oldest Stephanomys species known so far. It has a 

number of features in common with Occitanomys adroveri. The ancestral 
stock of S. ramblensis is thought to be closely related to Occitanomys, 
although the oldest S. ramblensis assemblage (MDV6) is different from 
O. adroveri. S. ramblensis is thought to be an immigrant in the Spanish
French faunal province. 

S. ramblensis is considered to be related to S. donnezani and S. minor 
Trends in the lineages leading to these species involve an increase of the size 
of the molars and a slight increa~e in their relative height (table 10, Gmelig 
Meyling & Michaux, 1973). The relative height of M1 of S. donnezani and 
S. minor is hardly different from that of S. ramblensis, but the relative width 
of M1 is much larger in S. donnezani and S. minor (table 3). 

Open spaces between the cusps of the molars become strongly reduced in 
the development to S. donnezani and S. minor. This is caused by the enlarge
ment of the cusps and by the formation of strong longitudinal ridges. 
Stephanomys sp. from Orrios and Goraffe is morphologically intermediate 
between S. ramblensis and S. donnezani. 
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Genus Castillomys Michaux 

Original reference: Castillomys Michaux, 1969, p. 5
 
Type species: Castillomys crusafonti Michaux, 1969, p. 6-8.
 

Castillomys crusafonti gracilis n. subsp.
 
PI. 8, fig. 1-5
 

Derivatio nominis: The subspecies is named gracilis because its teeth are 
small and slender. 

Diagnosis: The teeth of c. erusafonti gracilis are very small and low. Some 
M1 show a connection between t3 and t5/t6. 

Differential diagnosis: C. erusafonti gracilis is smaller than C. crusafonti 
erusafonti. The C. erusafonti gracilis assemblages contain a relatively 
smaller number of specimens with the t3 connected to the t5 than those 
of c. erusafonti erusafonti. 

Type locality: Caravaca (southern Spain), code CA
 
Holotype: an isolated M1 , CA nr. 1081, PI. 8, fig. 1, SabadelI.
 
Figured paratypes: plate 8, fig. 2-5
 
Measurements: see table 12.
 
Locality with C. erusafonti gracilis 1ll the Teruel-Alfambra region: Orrios,
 

code ORR. 

Length	 Width 

Lac. min. mean max. N min. mean max. N 

M1 ESA 14.5 1 9.2 1 
ORR 13.5 1 8.5 1 
CA 13.4 14.18 15.2 10 0.52 8.0 8.78 9.4 10 0.44 

M2	 ESA 11.3 1 10.2 1 
ORR 10.7 1 10.2 1 
CA 9.4 9.83 10.2 10 0.23 8.6 9.12 9.6 10 0.29 

M3 ESA 7.5 1 7.7 1 
CA 7.8 1 7.0 1 

M1	 ESA 17.2 1 11.9 1 
ORR 14.9 15.62 16.3 6 0.53 10.7 11.19 12.0 7 0.42 
CA 13.5 15.08 15.9 10 0.75 10.2 10.71 11.6 10 0.41 

M2	 ORR 9.9 10.87 12.0 3 10.1 10.63 11.1 3 
CA 10.0 10.6 11.0 10 0.38 9.6 9.94 10.3 10 0.23 

M3	 CA 6.5 6.75 7.0 2 6.2 6.45 6.7 2 

Table 12. Measurements of molars of Castillomys crusafonti gracilis from Caravaca and Ordas and of 
C. crusafonti s.l. from Escorihuela. 
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Description of the material from the type locality 
MI' There is no antero-central cusp. The antero-lingual cusp is as large as 

the antero-Iabial one, or it is slightly larger. The longitudinal spur is either 
weak and low or absent. In most specimens a narrow labial cingulum ridge is 
present in front of the el, a few specimens do not have such a ridge. The 
terminal heel is small and either elongated or rounded. 

M2 • The cingulum ridge is narrow. An extremely small el is present in 
some specimens. The longitudinal spur is weak or absent. The terminal heel 
is oval or rounded. 

M3 • The only specimen has no longitudinal spur. A small antero-Iabial 
cusp is present. 

MI. The tl is connected to the lingual side of the tS. The tl-t2 connection 
is low. A small t1 bis is present in some individuals. The t3 of some M1 

shows a short spur that reaches the base of tS. The unworn t4 is separated 
from t8 by a valley. The t12 is a salient angle of t8. The cusps of the M1 and 
the M2 are sharp and slender, their connections low. 

M2 • The t1 is comma-shaped. The t3 is very small. The tl-tS connection is 
low or absent. The unworn t4 is separated from t8 by a valley. In one 
specimen the t6 is not connected to the t9. 

M3 . There is no t3. The t4, t5 and t6 have a chevron-shaped arrangement. 
The posterior: cusp (t8-t9) is isolated from both t4 and t6. 

Comparison ofC. crusafonti gracilis with C. crusafonti crusafonti 
C. crusafonti gracilis has been recognized in the assocation from Orrios, 

Goraffe 1 and Caravaca. Caravaca has been chosen as the type locality 
because the assemblage is sufficiently large. A tentative list of the rodent 
species from Caravaca is given in de Bruijn et aI, 1975. 

The C. crusafonti gracilis assemblages have been compared with assem
blages of c. crusafonti crusafonti from the type locality Layna (Spain), 
Moreda (Spain), Balaruc 2 (France), Cordoba (Spain) and with an assemblage 
determined as C. crusafonti from Maritsa (Greece, de Bruijn et aI, 1970). 
Table 13 shows the results of counting some morphological features and 
gives the mean length and width of M and M1 • The localities of table 13 are1 
placed in assumedly correct stratigraphical order, which is based on the 
complete faunas, Castillomys excluded. 

The longitudinal spur is absent in many M
1 

from Maritsa and Caravaca, it 
is present in all M

1 
of the other assemblages except one specimen from 

Moreda. The t3-t5 connection is absent in most Ml from Maritsa and Caravaca. 
The longitudinal spur of M

1 
and the t3-t5 connection are pronounced in the 

C. crusafonti crusafonti assemblages, but weak or absent in specimens of 
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C. crusafonti gracilis. Mean length and mean width of the molars of C. crusa
fonti gracilis are smaller than those of c. crusafonti crusafonti. The castil
lomys assemblage from Maritsa has somewhat larger teeth than C. crusafonti 
crusafonti. 

The Spanish and French Castillomys show evolutionary trends. The 
molars of the younger assemblages are larger and more evolved in dental 
features, i.e. there is a stronger longitudinal spur in all M1 and a more 
pronounced t3-t5 connection in all M1 . 

The Castillomys assemblage from Maritsa does not fit in with this 
phylogenetic trend. The molars of the Castillomys species from Maritsa are 
larger than those of c. crusafonti crusafonti, but very primitive in dental 
pattern. Their relative age is as yet impossible to establish correctly. 

Comparison ofCastillomys with Occitanomys 
Castillomys and Occitanomys closely resemble one another in the shape of 

the molars, in the shape of the cusps, in the development of the longitudinal 
spur in M and M2 , in the increase in t1-t5 and t3-t5 connections of M1 and1 
M2 , and in the morphology of the t6-t9 connection. The evolutionary trends 
in the lineages c. crusafonti gracilis - C. crusafonti crusafonti and 
O. sondaari - O. adroveri are similar: the formation of the longitudinal spur, 
the development of the t3-t5 connection, and the enlargement of the molars. 

Michaux (1969) established the genus Castillomys for a species (c. crUSa
fonti) with small and low crowned molars and with strong longitudinal 
connections in the molars (stephanodonty). It appears now that the differ-

Species Localities M1 M1 M1 M1 

longitudinal connection 
spur t3-t5 
+ + L Vi L W 

c.c. crusafonti Cordoba (SP) 52 0 51 0 15.95 10.18 17.91 12.47 
c.c. crusafonti Balaruc 2 (FR) 12 0 13 0 15.13 9.52 16.49 11.55 
c.c. crusafonti Moreda (SP) 40 1 42 0 14.90 9.56 16.01 11.73 
c.c. crusafonti Layna (SP) 31 0 22 0 15.36 9.70 17.3311.94 
C. c. gracilis Goraffe 1 (SP) 5 0 4 3 13.80 8.60 15.04 10.05 
c.c. gracilis Orrios (SP) 2 0 6 2 13.5 8.5 15.62 11.19 
C. c. gracilis Caravaca (SP) 5 5 3 7 14.18 8.78 15.08 10.71 
Castillomys sp. Maritsa (GR) 2 12 5 13 16.47 10.40 18.44 12.68 

Table 13. Countings of presence (+) or absence (-) of some morphological features of M1 and M1 and 
the mean length and width of M1 and M1 of several assemblages of Castillomys crusafonti 
crusafonti, C. crusafonti gracilis and Castillomys sp. from Maritsa. The assemblages are from 
localities in Spain (SP), France (FR) and Greece (GR). 
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ence between Occitanomys and Castillomys is one of degree because assem
blages have been found which are intermediate in dental pattern. Such 
assemblages are those of O. adroveri from Masada del Valle 7 and Valde
cebro 3, of c. crusafonti gracilis from Caravaca, Goraffe 1 and Orrios and the 
Castillomys spcies from Maritsa. Classification of intermediate assemblages 
may be difficult if they do not fit in with supposed phylogenetic changes, 
e.g. the assemblage from Maritsa. 

A Castillomys assemblage older than that of Caravaca has not been found. 
It is probable that Castillomys either is derived from Occitanomys, or that 
both genera developed simultaneously from a common ancester. 

Castillomys crusafonti s.l. 

Localities with C. crusafonti s.l. in the Teruel-Alfambra region: 
Escorihuela, code ESA 
Escorihuela A, code ESAA 

Measurements: see table 12. 

Description 
All three fragmentary M

1 
show a longitudinal spur. The single complete 

M also shows such a spur. The single fragmentary M1 shows a pronounced
2 

t3-tS connection. 

Remark 
This material is too scanty to permit determination at subspecies level. 

Genus Parapodemus Schaub 

Original reference: Parapodemus Schaub, 1938, p. 14. For emended 
diagnosis, see de Bruijn, 1976. ' 

Type species: Mus (?Acomys) gaudryi Dames, 1883 

Parapodemus lugdunensis Schaub
 
PI. 3, fig. 11-16
 

Original reference: Parapodemus lugdunensis Schaub, 1938, p. 26-27
 
Type locality: Mollon (France)
 
Holotype: an isolated M1 

, P.L. 63, deposited in Basel
 
Localities with P. lugdunensis in the Teruel-Alfambra region:
 

Tortajada A, code TOA 
Alfambra, code ALF 

Measurements: see table 14 
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Length Width 

Lac. min. mean max. N min. mean max. N 

M1 ALP 16.0 1 9.8 1 
TOA 16.2 17.54 18.9 8 0.98 9.8 10.83 11.8 8 0.80 
ML 17.0 1 9.9 1 

M2 TOA 12,4 14.06 15.4 3 10,4 11. 70 13.0 3 
ML 12.3 12.73 13.3 6 0,42 10.3 10.82 11,4 6 0.37 

M1 TOA 17.9 18.67 19.8 4 0.90 11.2 11.86 13.5 5 0,47 
ML 17.2 18.13 18.8 3 11.1 11.57 12.0 3 

M2 ALP 14,4 14.75 15.1 2 12.7 12.8 12.9 2 
TOA 12.8 14.01 15.5 7 0.91 11.5 12.53 13.4 6 0.65 
ML 13.0 1 11.2 1 

Table 14. Measurements of molars of Parapodemus lugdunensis from ALP and TOA and from the 
type locality Mallon (ML). 

Description of the material from ALF and TOA 
M1 . The anteroconid complex is symmetrical. The antero-Iabial cusp is 

about as large as the antero-lingual cusp. The antero-central cusp is absent in 
two M1 ' small in two others and well developed in four specimens from TOA 
and in the single M

1 
from ALF. The terminal heel is rounded or oval. The c1 

is large and two or three small conules are present on the irregular cingulum 
ridge in front of the cl. There is no longitudinal spur. 

M2 • The antero-Iabial cusp is distinct. Most specimens show an irregular 
cingulum ridge, behind the antero-Iabial cusp. The c1 is well developed in 
most M

2 
• The M

2 
is posteriorly approximately as a wide as anteriorly. 

MI. The M1 is long and slender. The cusps are conical. The tl is pressed to 
the lingual wing of the t2. The connections between the cusps are high. The 
t6 is close to the t9. The t12 is large. Some specimens show a short spur on 
the t3. The M1 has three roots. 

M2 • The M2 is longer than broad. The cusps are conical. The t6 is situated 
close to and connected with the t9 except in one TOA specimen. The 
connections between the cusps are high. One ALF specimen shows a rather 
low t4-t8 connection, another ALF specimen shows a small tl bis. 

Remarks 
The measurements of molars of P. lugdunensis from the type locality 

Mollon (code ML), shown in table 14, are based on specimens stored in the 
collections of Lyon and Basel. The material from TOA and ALF shows 
perfect agreement with P. lugdunensis from the type locality. 

The M3 and M3 of O. sondaari and P. lugdunensis are indistinguishable 
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Fig. 14 Frequency distributions of the length of M1 and of M1 of Parapodemus sp. from Peralejos 
C, P. lugdunensis from MalIan and Tortajada A, P. gaudryi barbarae from Masada del 
ValIe 2 and 5, Los Mansuetos and Concud 3 P. gaudryi gaudryi from Chomateri and 
Polgardi, and Apodemus gudrunae from Valdecebro 3. The position of the means is 
indicated by arrows. 

both in size and in dental pattern. The length and width of the M3 and the 
M3 of P. lugdunensis and O. sondaari are presented together in table- 16. 

The ancestral stock of P. lugdunensis is not known. Michaux (1971) 
constructed a phylogenetic lineage from Progonomys cathalai (Montredon) 
via P. cathalai from MBB to P. lugdunensis (Mollon). However, our Para
podemus sp. A from PERB and PERC, which is clearly a descendant of 
P. cathalai, is much larger than P. lugdunensis (fig. 14). If there were a linear 
phylogenetic relation between Parapodemus sp. A from PERC and P. lug
dunensis this would imply a considerable decrease in size in the course of 
evolution. Independent evolution of both Parapodemus species from 
P. cathalai is another possibility. 
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Parapodemus gaudryi (Dames) 

Original reference: Mus (?Acomys) gaudryi Dames, 1883, p. 98-100 
Selected su bsequent references: 

Parapodemusgaudryi Schaub, 1938, p. 14-17 
ParapodemusschaubiPapp, 1947,p. 371-374 
Apodemus primaevus Hugueney & Mein, 1965, see de Bruijn, 1976 

Type locality: Pikermi (Greece) 

Parapodemus gaudryi barbarae n. subsp.
 
PI. 3, fig. 7-10
 

Seleded references: 
Parapodemus cf. lugdunensis, Thaler 1966 
Parapodemus cf. lugdunensis, Michaux, 1967 
Parapodemus lugdunensis, Michaux, 1971 (non Schaub) 

Derivatio nominis: This subspecies is named after the hermitage Santa 
Barbara, located near the type locality. 

Diagnosis: A subspecies of P. gaudryi characterized by its medium size. Its 
M1 and M2 have no t7 or very rarely so. 

Differential diagnosis: P. gaudryi barbarae differs from P. gaudryi gaudryi in 
the absence of or very low frequency of individuals with a t7 in M1 and 
M2 . P. J;audryi barbarae is larger than P. lugdunensis. 

Type locality: Los Mansuetos, code LM. 
Holotype: an isolated M1 , LM 416, PI. 3 fig. 8. 
Figured paratypes: plate 3, fig. 7. 9, 10 
Localities with P. gaudryi barbarae in the Teruel-Alfambra region: 
Masada del Valle 6, code MVD 6 Concud Barranco de las Calaveras, 
Masada del Valle 5, code MDV 5 code CCL 
Los Mansuetos, code LM Villalba Baja 2, code VB2 
Los Mansuetos 2, code LM2 Tortajada, code TO 
Concud 3, code CC3 Tortajada C, code TOC 
Concud 2, code CC2 Masada del Valle 4, code MDV4 
Concud Cerro de la Garita, code CC Masada del Valle 3, code MDV3 
Concud Cerro de la Garita B, Masada del Valle 2, code MDV2 
code CCB Tortajada B, code TOB 

Measurements: see table 15.
 

Description of the material from the type locality
 
M1 . The antero-central cusp is well developed m all speCImens. The 

79 



terminal heel is rounded or oval. There are two or three small conules on the 
irregular cingulum ridge in front of the large cl. There is no longitudinal 
spur. 

M2 • The width over hypoconid-entoconid is in most specimens about the 
same as that over protoconid-metaconid. The antero-Iabial cusp is large. The 
c1 is present in most specimens. A cingulum ridge with small protuberances 
is seen between the antero-Iabial cusp and the cl. The terminal heel is 
rounded or oval. 

M}" The antero-Iabial cusp is present in all specimens. There is no cl. 
MI. The tl is close to the lingual wing of the t2. The t4 has high 

connections with the t5 and the t8. A short spur is present on the t3 of some 
specimens. The t6 is close to the t9. The t12 is large and distinct. The t4 is 
elongated in posterior direction. There is no t7. The M1 is relatively long and 
slender and has three roots. The cusps of M1 are more or less conical. 

M2
• The tl is posteriorly isolated from the t5, there is no tl bis. The t3 is 

distinct. The t4-t5 and t4-t8 connections are high. The t6 is close to the t9. 
A few unworn specimens show a shallow and narrow valley between the t6 
and t9. The tI2 is large. The M2 has three roots. 

M3. The t3 is very small, if present. The t9 of some specimens is separated 
from the t8 by a small posterior furrow. The t4 is separated from the tl and 
the t8. The t8-t9 cusp is either isolated or connected to the t6. 

Remarks 
The M3 and the M3 of P. gaudryi barbarae are almost indistinguishable 

from those of the accompanying O. adroveri. However, there are some small 
differences. The third molars of P. gaudryi barbarae are slightly larger than 
those of O. adroveri. The labial part of the M3 of P. gaudryi barbarae is 
relatively less reduced. The M3 of o. adroveri show a longitudinal spur. 
Measurements of M~ and M3 of the mixed association of o. adroveri and 
P. gaudryi barbarae trom LM are given in table 16. 

Comparison of P. gaudryi barbarae from Los Mansuetos with other assem
blages from the Teruel-Alfambra region 

The mean dimensions of M and M1 of some of the larger assemblages 
1 

have been compared using Student's t (table 17). 
Frequency distributions of the length of M and M1 (fig. 14) show the 

wide variation, especially of the Spanish assemb1ages. The MDV2 and MDV5 
assemblages do not differ significantly in mean size. The CC3 and LM ' 
assemblages do not differ significantly in mean dimensions either, except 
that the width of M1 of LM is larger than that of CC3. The LM and CC3 
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assemblages both have larger teeth dimensions than those from MDV2 and 
MDVS. 

The assemblages of P. gaudryi barbarae from the Teruel-Alfambra region 
resemble one another closely in dental pattern, though the MDV2 assem
blage contains relatively more M1 with only a small antero-central cusp than 
the other assemblages. In the assemblage of CC3, four out of 73M 2 have an 
incipient t7. One MDVS M1 shows an incipient t7. The other assemblages do 
not contain specimens with a t7. 

The status ofP. gaudryi 
This species has been described originally by Dames on two mandibles of 

one individual from Pikermi. Schaub included in the species a skull from 
Samos '(Schaub, 1926) with very worn molars and specimens from Polgardi 
(Schaub, 1938). He designated P. gaudryi as the type of the genus Para
podemus. Papp (1947) restudied the badly damaged type specimen from 
Pikermi which then contained both M2 and M 3 , while the original incisors 
had been replaced by those of recent Mus. No other specimens were available 
at that time. Papp concluded that the teeth from Polgardi differ from those 
of Pikermi and he gave the species from Polgardi the name Parapodemus 
schaubi. Because of the poor knowledge of P. gaudryi from the type locality 
Papp suggested P. scJzaubi to become the type species of Parapodemus. 
Unfortunately the single specimen from Pikermi has been lost. 

De Bruijn collected micromammals from the locality Chomateri, which is 
close to and considered of the same age as Pikermi. The Parapodemus 
collection from that locality appears to belong to the same species as the 
specimens from Polgardi (de Bruijn, 1976). De Bruijn has designated a 
neotype for P. gaudryi from the Chomateri assemblage and considers 
P. schaubi from Polgardi to be a synonym of P. gaudryi. 

Comparison ofP. gaudryi barbarae with P. gaudryi gaudryi 
The assemblages of P. gaudryi gaudryi from Chomateri and Polgardi have 

relatively more M1 and M2 with a t7 than those of the Teruel-Alfambra 
region (table 18), hence the classification of the Spanish assemblages in a 
separate subspecies. The teeth are very similar in size and other morpho
logical features. 

Comparison of P. lugdunensis with P. gaudryi 
The assemblages of P. lugdunensis have no t7 in M1 and M2 and the 

P. lugdunensis molars are smaller than those of P. gaudryi (see fig. 14). The 
antero-central cusp of M of P. gaudryi is present in almost all M1 , in1 
P. lugdunensis of TOA it is absent in 3 and present in 5 specimens being well 
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Length Width 

Loc. min. nlean max N min. nlean nlaX. N 

M1 MDV5 17.4 18.67 20.4 21 0.82 10.5 11.45 12.6 21 0.57 
LM 17.4 19.18 19.6 18 0.55 11.5 12.02 12.8 18 0.39 
LM2 18.5 1 20.6 1 
CC3 17.4 18.77 20.8 58 0.79 10.3 11.57 13.2 58 0.52 
CC2 18.3 18.85 19.7 8 0.43 11.0 11.95 12.5 8 0.46 
CC 18.5 19.10 19.7 2 11.5 11.70 11.9 2 
CCB 18.5 18.75 19.0 2 11.5 11.80 12.1 2 
CCL 18.5 19.20 20.1 3 11.3 12.03 12.6 4 0.54 
VB2 19.1 1 12.1 1 
TO 18.2 1 11.6 1 
TOC 17.8 17.85 17.9 2 11.5 11.60 11.7 2 
TOB 17.5 1 11.0 1 
MDV4 19.1 19.65 20.2 2 11.0 11.35 11.7 2 
MDV3 17.7 17.97 18.4 3 10.5 10.93 11.3 3 
MDV2 16.4 18.43 20.0 57 0.77 9.8 11.36 12.8 56 0.52 

M2 MDV5 13.0 14.08 15.4 29 0.62 11.4 12.16 13.3 28 0.53 
LM 13.3 14.35 15.6 24 0.61 11.5 12.52 13.5 24 0.57 
CC3 13.0 14.42 15.9 55 0.72 10.8 12.44 13.6 55 0.62 
CC2 13.9 14.44 15.4 9 0.36 11.9 12.54 13.4 9 0.45 
CC 14.8 1 13.1 1 
CCB 12.9 13.27 13.6 4 0.38 11.3 12.08 12.6 4 0.60 
CCL 13.9 14.35 14.8 2 11.7 12.77 13.8 3 
VB2 14.4 14.85 15.3 4 0.47 12.3 12.45 12.7 4 0.19 
TO 14.6 14.65 14.7 2 12.2 12.70 13.2 2 
TOC 13.8 14.70 15.2 3 11.8 12.17 12.5 3 
TOB 13.7 1 11.7 1 
MDV4 13.9 14.53 15.2 4 0.67 12.1 12.46 13.1 5 0.40 
MDV2 12.5 13.95 16.1 78 0.58 10.7 12.20 13.4 75 0.52 

M1 MDV5 19.3 20.33 21.0 8 0.57 12.2 13.16 14.1 14 0.67 
LM 20.1 21.25 22.4 22 0.63 13.2 13.88 14.7 23 0.43 
LM2 18.5 1 10.8 1 
CC3 18.6 20.74 23.2 73 0.96 12.0 13.62 15.4 73 0.66 
CC2 20.1 21.40 22.3 3 1.15 13.4 13.70 14.1 4 0.32 
CC 18.4 19.60 21.5 4 1.46 13.5 14.15 14.7 4 0.41 
CCB 22.3 1 14.9 1 
VB2 20.8 1 13.6 1 
TO 20.2 1 13.5 1 
TOC 19.9 21.18 22.7 4 1.15 13.2 13.55 13.9 4 0.29 
MDV4 19.5 19.80 21.1 2 12.4 12.98 13.5 4 0.43 
MDV3 21.5 1 13.1 1 
MDV2 19.0 20.65 23.2 34 0.77 12.2 13.27 14.0 57 0.52 

M2 MDV6 14.8 1 12.4 1 
MDV5 12.2 13.98 15.0 21 0.62 12.2 13.14 14.3 26 0.59 
LM 12.5 14.63 16.3 19 0.85 12.6 13.54 16.4 19 0:65 
CC3 12.4 14.51 16.5 69 0.76 12.4 13.57 15.1 69 0.65 
CC2 13.9 14.53 15.0 4 0.36 13.1 13.65 14.3 4 0.50 
CCB 14.0 14.10 14.2 2 13.90 2 
eCL 13.6 1 13.3 13.40 13.5 2 
VB2 13.7 14.40 15.1 2 13.4 14.05 14.7 2 
TO 13.8 14.10 14.4 2 13.5 1 
TOC 14.0 14.50 15.2 4 0.51 12.5 13.18 14.1 4 0.81 
TOB 13.4 13.65 13.9 2 13.00 2 
MDV4 15.4 1 13.5 1 



Length Width 

Loc. min. mean" max. N mia. mean m;tx. N 

M3 LM 9.8 10.66 11.7 20 9.0 9.79 10.5 20 
TOA 8.1 9.69 11.7 19 8.2 8.40 9.6 19 

M3 LM 8.7 9.92 10.8 20 8.9 10.11 10.9 20 
TOA 8.2 9.07 10.0 11 8.7 9.39 10.5 11 

Table 16. Measurements of M3 and M3 of the association of O. sondaari and P. lugdunensis from TOA 
and of the association of O. adroveri and P. gaudryi barbarae from LM. 

M1M1 

Localities Length Width Length Width 

MDV2-MDV5 1.198 ( 76) 0.627 ( 74) 1.132 ( 40) 0.613 ( 47) 
MDV2-LM 3.828 ( 73) 4.706 ( 72) 3.062 ( 54) 4.545 ( 55) 
MDV2-CC3 2.332 (113) 2.098 (113) 0.469 (105) 2.709 (106) 
CC3-LM 0.493 ( 77) 0.890 ( 77) 1.183 ( 79) 2.389 ( 85) 
CC3-MDV5 2.048 ( 74) 3.403 ( 74) 2.931 * ( 56) 2.182* ( 56) 
LM-MDV5 2.256 ( 37) 3.599 ( 37) 3.657 ( 28) 3.950* ( 34) 

Table 17. t values for the comparison of mean length and mean width of Ml and M1 of assemblages of 
Parapodemus gaudryi barbarae. 
Numbers of degrees of freedom in parentheses, significant values in italics; t values indicated 
by an asterisk have been obtained by using tests adapted for comparison of samples with 
unequal variances. 

M1 M2 M1 M1M1 M1 
t7 t7 t6-t9 a.c.c. 

Species Localities 1 2 3 1 2 3 + - + - L L 

A. gudrunae Valdecebro 3 2 3 9 1 1 14 15 0 20 0 20.98 19.19 
P. gaudryi gaudryi Lissieu (FR) 11 5 4 12 10 5 20 0 14 0 19.98 17.56 
P. gaudryi gaudryi Chomateri (GR) 6 3 2 3 1 1 12 0 10 0 20.41 18.54 
p. gaudryi gaudryi Polgardi (H) 1 1 0 2 0 0 2 0 6 0 21.25 18.99 
P. gaudryi barbarae Masada del Valle 5 12 1 0 26 0 0 14 0 25 0 20.33 18.67 
P. gaudryi barbarae Concud 3 42 0 0 74 3 0 43 0 60 0 20.74 18.77 
P. gaudryi barbarae Los Mansuetos 22 0 0 19 0 0 22 0 22 1 21.25 19.18 
P. gaudryi barbarae Masada del Valle 2 38 0 0 57 0 0 38 0 57 2 20.65 18.43 
P. lugdunensis Tortajada A 5 0 0 6 0 0 4 0 5 3 18.32 17.54 
P. lugdunensis Mollon (FR) 3 0 0 1 0 0 3 0 1 0 18.13 17.0 
Parapodemus sp. Peralejos C 5 0 0 3 0 0 4 1 2 5 20.77 18.58 

Table 18. Countings of the t7 in M1 and M2 (1 =no t7, 2 = incipient t7, 3 =t7 well developed), of the 
t6-t9 connection of the M1 (+ = present, - = absent) and of the presence or absence of the 
antero-central cusp of the M1 (a.c.c.). Furthermore the mean length of M1 and MI' 
Assemblages of Parapodemus from Spain, Greece Hungary and France. 

Table 15. Measurements of molars of Parapodemus gaudryi barbarae. 
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developed in four out of these five (table 18). The single Mi of P. lugdunen
sis from the type locality has a small antero-central cusp. 

Parapodemus sp.A
 
PI. 2, fig. 1-5
 

Localities with Parapodemus sp.A in the Teruel-Alfambra region: 
Peralejos D, code PERD (found in 1976, not in table and figures). 
Peralejos C, code PERC 
Peralejos B, code PERB 

Measurements: see table 6 

Description 
All molars resemble those of Progonomys cathalai from MBB, but four 

out of 5 Mi from PERC have a t6-t9 connection and 3 out of 6 M2 have 
such a connection. The two Mi from PERB also have the t6-t9 connection. 

Remarks 
The separation of Parapodemus sp.A from Progonomys hispanicus in both 

Peralejos localities is not difficult, because the size and the dental pattern of 
the corresponding molars are very different (fig. 13). 

The assemblages from both Peralejos localities have been classified in 
Parapodemus because more than half of the Mi and M2 show the t6 to be 
connected to the t9. 

The Parapodemus sp.A specimens strongly resemble Progonomys cathalai 
from MBB, but differ by higher numbers of Mi and M2 in which the t6 is 
connected to the t9 and by the larger size. Values of Student's t for 
comparison of the mean length and width of Mi from PERC and MBB are 
2,16 (dJ. 18) and 3.54 (dJ.23) respectively. Parapodemus sp.A is con
sidered to be a descendant of P. cathalai, but no new species name is 
established because of the scanty' material. 

Genus Apodemus Kaup 

Original reference: Apodemus Kaup, 1826 
Type species: Mus agrarius Pallas, 1778 

Apodemus gudrunae n.sp.
 
PI. 3, fig. 1-6
 

Derivatio nominis: named in honour of Dr. Gudrun Daxner-Hock (Salzburg) 
Diagnosis: A. gudrunae has molars of intermediate size and a t7 in more than 

50 percent of the Mi. 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M1 LF 20.6 1 12.3 1 
VDC3 16.7 19.19 21.2 18 1.25 10.0 11.67 12.6 18 0.78 

M2 LF 14.0 14.55 15.1 2 12.6 12.85 13.1 2 
VDC3 12.7 14.10 15.8 9 0.85 11.1 12.35 14.0 20 0.77 

M3 MDV7 9.7 10.13 10.7 3 9.5 9.77 10.2 2 
LF 10.5 1 10.2 1 
VDC3 11.6 11.9 11.2 2 11.4 11.5 11.6 2 

M1 MDV7 20.9 1 13.0 1 
LF 20.4 21.80 23.2 2 13.5 14.10 14.7 2 
VDC3 19.3 20.98 23.0 12 1.12 12.5 13.36 14.3 14 0.52 

M2 MDV7 14.9 1 14.0 1 
LF 14.4 1 13.1 1 
VDC3 13.5 14.57 15.9 15 0.69 12.5 13.53 14.8 15 0.78 

M3 MDV7 10.5 1 9.4 
LF 11.1 1 11.0 

Table 19. Measurements of molars of Apodemus gudrunae. 

Differential diagnosis: Assemblages of A. gudrunae differ from those of 
Parapodemus gaudryi gaudryi in the greater relative frequency of M1 and 
M2 with a t7; those of P. gaudryi gaudryi have a t7 in less than 50 
percent of the specimens, those of A. gudrunae in more than 50 percent. 
A. dominans Kretzoi is much smaller than A. gudrunae and always has a 
t7 in M1 and M2. A. jeanteti is slightly larger than A. gudrunae and has a 
t7 in all M1 and M2. Moreover A. jeanteti differs in the morphology of the 
t7 and in the reduced antero-central cusp of M1 . 

Selected references: 
Apodemus primaevus Michaux, 1971 (non Hugueney & Mein) 
Apodemus primaevus de Bruijn et ai, 1975 (non Hugueney & Mein) 

Holotype: an isolated M1 , VDC3 352, PI. 3, fig. 3 
Figured paratypes: PI. 3, fig. 1-2,4-6 
Localities with A. gudrunae in the Teruel-Alfambra region: 

Masada del Valle 7, code MDV7 
La Fontana, code LF 
Valdecebro 3, code VDC3 

Measurements: see table 19 

Description of the material of the type locality 
MI' The anteroconid complex is symmetrical. The antero-central cusp is 

well developed. The c1 is large. The labial cingulum ridge is distinct with two 
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or three conules in front of the cl. The terminal heel is rounded. 
M2 . The anterior and posterior widths of the M are about equal. The

2 
antero-Iabial cusp is large. The c1 is small, but present in all M

2 
. A cingulum 

ridge is present between the antero-Iabial cusp and the cl. Some M
2 

show a 
distinct cingulum conule next to the protoconid. The terminal heel is oval or 
rounded. 

M
3 

. There is one specimen, it shows an antero-Iabial cusp. 
MI. The t1 is connected to the lingual wing of the t2, but isolated from 

t5. The t3 of some specimens shows a posterior spur. An elongated t7 is 
present in all M1 except two (PI. 3, fig. 1). The t4 of both specimens without 
t7 is elongated in posterior direction. The t7 of some specimens is separated 
from the t4 by a narrow and shallow valley, the other specimens have no 
valley. The t12 is large. The M1 has three roots. 

M2 • The t1 is rounded. The t3 is distinct. An elongated t7 is present in 
most specimens. Some specimens show a valley between t4 and t7. The t6 of 
some specimens is separated from the t9 by a narrow and shallow valley. The 
t12 is large. The cusps ofM 1 and M2 are strong, slightly tapering cones. The 
connections between the cusps are high. 

No M3 are available, because the fraction smaller than one mm has not 
been sorted. 

The assemblages from LF and MDV7 
These ~mall assemblages resemble that from VDC7. The single M

3 
from 

LF has no antero-Iabial cusp. The posterior cusp is broad. The M3 of 
A. gudrunae from MDV7 shows a distinct antero-Iabial cusp, no c1 and a 
broad posterior cusp. The single M3 from LF shows no t3, the t9 is distinct 
and not fused with the t8. There is one M3 from MDV7. It shows no t3. The 
t1 is small and connected to t4 and t5. The t9 is fused with the t8, this 
combined cusp is isolated. 

Remarks 
According to Schaub's definition the teeth of Parapodemus resemble 

those of Apodemus, but lack the t7 in M 1 and M 2 • A sharp distinction 
between Parapodemus and Apodemus on this criterion cannot be made, 
because intermediate assemblages are known (Michaux, 1967). Such inter
mediate assemblages have Ml an~ M2 morphotypes with a t7 and others 
without (table 18). Unfortunately the assemblage of the type species of 
Parapodemus, P. gaudryi, is such an intermediate assemblage. As a conse
quence the boundary between the genera Parapodemus and Apodemus has 
to be defined on the 50 percent level of the numbers of M1 per assemblage 
without (with) a well developed t7. 
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The three morphotypes of M1 and M2 which are distinguished in table 18 
are defined as follows. Morphotype 1 has no t7, the t4 is connected to the 
t8. Morphotype 2 has an incipient t7 which is closely connected to the t4. 
Morphotype 3 has a well developed t7. All specimens of morphotype 3, 
except some from Lissieu have no well developed valley between the t4 and 
the t7. 

According to the here adopted definition of Parapodemus, Apodemus 
primaevus from the type locality Lissieu, has to be classified in Parapodemus 
(table 18). Moreover it appeared that P. primaevus is a synonym of 
P. gaudryi gaudryi (de Bruijn, 1976). A new systematic unit (A. gudrunae) is 
needed to accomodate the assemblages of Apodemus in which most, but not 
all, M1 and M2 have a t7. 

A. gudrunae is closely related to P. gaudryi gaudryi. The assemblages of 
both differ in the relative frequency of M1 and M2 with a well developed t7 
only. The sequence from P. gaudryi barbarae (no or hardly any t7 in M1 and 
M2 

), via P. gaudryi gaudryi (less than 50% has a t7 to Apodemus gudrunae 
(more than 50% of the M1 has a t7) is considered to represent a phylogenetic 
lineage (fig. 16). 

Apodemus dominans Kretzoi
 
PI. 8, fig. 6-10
 

Original reference: Apodemus dominans Kretzoi, 1959, p. 243 
Type locality: Csarn6ta 2 (Hungary) 
Localities with A. dominans in the Teruel-Alfambra region: 

Escorihuela, code ESA 
Escorihuela A, code ESAA 
Orrios, code ORR 

Measurements: see table 20 

Description 
M . The M is slender. An antero-central cusp is present except in one

1 1 
ESA specimen. The terminal heel is rounded or oval. In front of the large c1 
one to three cingulum conules are present. 

M • Anterior and posterior width are about equal. The terminal heel is 
2 

oval. The c1 is small, between the antero-Iabial cusp and the c1 is a narrow 
cingulum with a small conule in some specimens. 

M3 • The M3 shows a small antero-Iabial cusp. 
MI. The M1 are slender. Some show a short spur on t3. The t7 is 

elongated and separated from t4 by a valley, except for one specimen from 
ORR. The roots of none of the M1 are preserved. The t12 is a distinct 
elongated cusp. 
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Length	 Width 

Loc. min. mean max. N min. mean max. N 

M1	 ESA 15.5 17.04 18.2 5 1.06 8.8 9.88 10.8 5 0.73 
ORR 17.6 18.08 19.0 4 0.66 9.8 10.10 10.5 4 0.29 
CS 17.3 17.90 18.7 5 0.65 10.4 10.87 11.7 4 0.57 

M2	 ESA 10.7 11.57 12.0 3 9.8 10.43 11.0 3 
ORR 11.9 12.07 12.3 4 10.0 10.37 10.9 4 
CS 12.0 12.80 13.5 3 10.5 10.73 11.2 3 

M3 ESA 10.7 1 9.9 1 
CS 10.0 10.27 10.5 3 9.4 9.57 9.7 3 

M1	 ESA 20.2 1 12.1 1 
ORR 18.2 18.95 20.0 4 0.86 11.0 11.40 11.7 4 0.29 
CS 18.4 19.73 20.6 8 0.69 12.0 12.47 12.8 8 0.27 

M2	 ESA 11.6 12.68 14.2 4 11.2 11.3 11.5 3 
ORR 11.8 12.28 13.0 3 10.0 10.57 11.2 3 
CS 11.5 12.53 13.3 3 12.0 12.27 12.8 3 

M3 ORR 7.5 1 7.8 1 
CS 7.5 8.95 10.4 2 8.3 9.05 9.8 2 

Table 20. Measurements of molars of A. dominans from ESA, ORR and the type locality Csarnota 
(CS). 

M2 
• The t1 is rounded. The t3 is distinct. The t7 is elongated and 

separated from t4. The t12 is small. 
M3 . The t1 is isolated' from the t4-t5-t6 chevron. The t8-t9 cusp is 

connected to the t6. 

Remarks 
The A. dominans assemblages from ORR and ESA could be compared 

with a small assemblage of A. dominans from the type locality in Hungary, 
in the collection of the Geological Institute in Utrecht. The measurements of 
the specimens from the type locality are given in table 20 (Csarnota, code 
CS). No differences in size and morphology are apparent between 
A. dominans from the type locality and from ORR and ESA. 

The ESAA association contains fragments of teeth of A. dominans only. 

Genus Valerymys Michaux, 1969 

Original reference: Valerymys Michaux, 1969,p. 11 
Type species: Anthracomys ellenbergeri Thaler, 1966 
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Valerymys vireti (S chaub)
 
PI. 6, fig. 6-13
 

Original reference: Parapodemus ? Vireti Schaub, 1938
 
Type locality: Mollon (France)
 
Holotype: an isolated M1 sin, P.L.61, deposited in Basel.
 
Localities with V. vireti in the Teruel-Alfambra region:
 

Valdecebro 4, code VDC4 
Alfambra, code ALF 
Tortajada A, code TOA 

MeasurementS:'see table 21,22 

Description: 
M1 . A small antero-central cusp is present in 2 out of 7 M from TOA.

1 
The other specimens show no antero-central cusp. Acingulum ridge with one 
or two conules in front of the well developed el is present. 

M2 • The antero-Iabial cusp is well developed. The cingulum ridge is 
narrow. The el is small or absent. Most specimens are anteriorly wider than 
posteriorly. 

M3 . The antero-Iabial cusp is present; there is no el. 
Ml. The t1 is connected to the lingual wing of the t2. It has a low 

connection to the lingual base of the t5 in two ALF specimens. The t6 is 
separated from the t9 by a shallow valley in one ALP specimen; the other 
specimens show a good t6-t9 connection. The occlusal surface of the t4 is 
rounded posteriorly. The t4 is separated from the t8 by a shallow valley. The 
small t12 is developed as a ridge at the postero-Iabial side of the t8. There is 
an irregular low ridge in front of the t2 in one ALF specimen. The M1 has 
three roots. The cusps of M1 and M2 are strong and conical and have 
pronounced connections. 

M2 
• The t1 is rounded or comma-shaped, it is isolated from the t5. The t3 

is distinct. The t6 is separated from the t9 by a shallow valley in one TOA 
specimen, in the other specimens the t6 is firmly connected to the t9. The t9 
is considerably smaller than the t6, in some specimens it is very small. The 
t12 is a ridge at the postero-Iabial side of the t8. The M2 has three roots. 

M3 . The t3 is a faint bulge in the enamel. The tl is large. The t4, t5 and t6 
have a chevron-shaped arrangement. The t9 is fused with the t8, this fused 
cusp is connected to the t6 or to both t6 and t4. 

Remarks 
The specimens from TOA, ALF and VDC4 are identical in morphology 

and size with those of V. vireti of the type locality Mollon. (see fig. 15). 
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Length Width 

Lac. min. mean max. N min. mean max. N 

M1 MDV6 23.6 24.30 25.0 2 16.1 16.8 17.5 2 
MDV5 24.6 25.38 26.0 12 0.50 15.4 16.44 17.2 14 0.43 
CC3 23.3 25.32 27.3 31 0.95 14.6 16.33 18.6 33 1.09 
LM 23.4 24.77 26.7 10 1.03 14.8 15.85 17.0 10 0.66 
TOB 24.5 24.60 24.7 2 15.6 15.85 16.1 2 
TO 25.6 25.80 26.0 2 16.7 17.10 17.5 2 
VB2 23.7 1 16.5 1 
CCL 24.3 1 15.6 1 
MDV3 24.6 1 16.0 17.03 17.6 3 0.90 
MDV2 22.7 24.92 27.4 40 1.19 14.8 16.41 18.2 40 0.82 
TOA 20.5 21.13 22.2 6 0.61 13.5 14.02 14.5 6 0.32 
ALF 21.0 1 13.1 1 
ML 21.1 21.50 21.9 2 13.6 14.00 14.4 2 

M2 MDV6 19.1 19.70 20.3 2 18.5 19.00 19.5 2 
MDV5 18.6 19.54 20.4 18 0.52 16.8 17.85 19.5 19 0.65 
CC3 17.9 19.67 21.5 39 0.76 15.1 17.62 19.6 39 0.97 
LM 18.5 19.40 20.4 7 0.73 16.0 17.26 18.2 7 0.75 
TOB 19.0 1 16.5 16.90 17.3 2 
TO 19.0 20.05 21.1 2 16.7 17.60 18.5 2 
CCL 17.9 1 17.1 1 
CCB 19.2 1 17.1 1 
MDV4 18.5 1 16.8 1 
MDV3 19.5 19.60 19.7 2 17.5 17.80 18.1 2 
MDV2 18.0 19.45 21.5 33 0.91 15.4 17.73 19.5 33 0.93 
TOA 16.3 17.10 18.9 11 0.76 14.6 15.32 16.4 11 0.63 
ALF 18.2 1 15.8 1 
VDC4 17.1 1 14.4 1 
ML 16.8 17.05 17.3 2 14.6 15.10 15.6 2 

M3 VDC3 18.1 1 16.8 1 
MDV6 16.5 17.15 18.0 2 16.2 16.65 17.1 2 
MDV5 15.7 17.18 18.8 6 1.08 15.0 15.48 16.0 8 0.33 
CC3 15.7 16.93 19.3 28 0.80 13.9 15.25 16.5 26 0.71 
LM 15.5 16.67 17.2 .10 0.53 13.6 14.92 15.7 10 0.64 
TOB 15.1 15.93 16.4 3 14.2 14.30 14.4 2 
TO 16.4 17.17 18.5 4 0.93 14.4 15.92 16.5 4 1.02 
CCL 15.8 1 14.1 14.30 14.5 2 
MDV4 17.6 1 15.1 1 
MDV3 16.7 1 15.3 1 
MDV2 14.5 16.44 18.5 39 1.10 13.4 14.89 16.4 39 0.72 
TOA 14.0 14.15 14.3 2 12.8 13.35 13.9 2 
ML 14.0 14.15 14.3 2 12.8 13.40 14.0 2 

Table 21. Measurements of lower molars of V. vireti from the type locality Mallon (ML) and VDC4, 
ALF, TOA and V. turoliensis from the other localities. 
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Length Width 

Loc. min. mean max. N min. mean max. N 

M1 MDV5 27.4 28.45 30.6 10 1.24 18.0 18.83 19.3 12 0.41 
CC3 26.0 28.23 29.5 14 1.12 17.7 18.91 20.0 18 0.73 
LM 25.5 28.31 30.6 10 1.64 18.5 19.13 19.8 10 0.42 
LM2 0 15.9 1 
TO 29.5 1 18.6 1 
VB2 26.8 1 19.1 1 
CCL 25.9 1 17.1 1 
CCB 28.4 28.8 29.2 2 18.3 19.15 20.0 2 
CC2 28.7 28.75 28.8 2 19.2 19.37 19.6 4 0.17 
MDV4 27.8 1 18.3 1 
MDV3 26.7 28.70 30.3 4 1.54 18.8 19.10 19.2 4 0.20 
MDV2 25.8 28.39 31.0 23 1.34 16.7 18.74 20.0 28 0.79 
TOA 27.2 1 16.6 1 
ALF 23.8 25.50 28.0 4 1.78 15.2 16.6 16.9 5 0.63 
ML 24.7 25.70 26.3 4 0.71 15.8 16.75 18.0 4 0.97 

M2 MDV5 18.2 19.77 21.1 11 1.10 18.3 19.3 20.2 11 0.62 
CC3 17.5 20.42 21.8 22 1.08 17.0 18.76 20.5 22 0.93 
LM 17.3 20.02 22.1 10 1.61 17.0 18.82 20.0 10 0.92 
LM2 19.1 1 18.1 1 
TO 21.1 21.40 21.7 2 20.7 20.80 20.9 2 
VB2 18.4 1 18.7 1 
CCL 19.2 19.4 19.6 2 17.2 1 
CCB 21.0 1 0 
CC2 22.3 1 19.9 1 
MDV4 20.0 1 18.0 1 
MDV3 20.6 20.97 21.4 3 19.0 19.43 19.8 3 
MDV2 18.3 20.42 22.4 24 1.21 17.0 19.11 21.2 27 0.85 
TOA 17.8 17.9 18.0 3 13.0 16.20 17.6 7 
ML 16.6 1 16.0 1 

M3 MDV6 15.8 1 15.3 1 
MDV5 14.5 15.16 16.0 8 0.46 13.9 15.05 16.3 11 0.77 
CC3 13.4 15.06 16.4 16 0.95 13.8 14.85 16.1 17 0.70 
LM 13.8 14.73 16.8 9 0.98 13.6 14.68 16.6 10 1.02 
LM2 12.5 13.86 15.5 3 13.6 14.83 16.0 4 0.99 
TO 17.0 1 16.1 1 
VB2 14.6 1 14.8 1 
CCL 13.1 1 13.2 1 
MDV3 14.2 14.94 16.2 5 0.87 14.3 15.22 16.2 5 0.83 
MDV2 12.7 14.41 15.6 17 0.78 12.8 14.65 16.3 20 0.99 
TOA 12.8 1 13.3 1 
ALF 12.9 1 12.6 1 

Table 22. Measurements of upper molars of V. vireti from the type locality Mollon (ML) and 
Alfambra and Tortajada A, and V. tUToliensis from the other localities. 
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Measurements of molars from the type focality, stored in Basel and Lyon, 
are given in table 21 and 22 (code ML). The holotype of V. vireti (Schaub 
1938, fig. 24) shows a shallow valley separating t6 from t9. This feature is 
found only in one M1 from ALF and in one M2 from TOA. Apparently the 
t6-t9 connection is not very well established in V. vireti. V. vireti is con
sidered an immigrant in the Spanish-French faunal realm, because possible 
ancestors have not been found in the localities older than Mollon, TOA or 
VDC4. V. vireti resembles Progonomys cf. woelferi from Kastellios hill, 
Crete (de Bruijn et aI, 1971) in dental pattern and size. This species possibly 
represents the ancestral stocks of V. vireti. 

Valerymys turoliensis Michaux
 
PI. 6, fig. 1-5, PI. 7, fig. 8-11
 

Original reference: Valerymys turoliensis Michaux, 1969, p. 23 
Selected subsequent references: Anthracomys majori, Thaler 1966 (non 

Schaub); Valerymys turoliensis Michaux, 1971 
Type locality: Los Mansuetos 
Holotype: a maxilla with M1 _M2 , nr. RA 141, deposited in the museum of 

Sabadell 
Localities with V. turoliensis in the Teruel-Alfambra region: 

Valdecebro 3, code VDC3 Concud Barranco de las Calaveras, 
Masada del Valle 6, code MDV6 code CCL 
Masada del Valle 5, code MDV5 Villalba Baja, code VB2 
Los Mansuetos, code LM Tortajada, code TO 
Los Mansuetos 2, code LM2 Tortajada B, code TOB 
Concud 3, code CC3 Masada del Valle 4, code MDV4 
Concud 2, code CC2 Masada del Valle 3, code MDV3 
Concud Cerro de la Garita B, Masada del Valle 2, code MDV2 
code CCB 

Measurements: see tables 21 and 22 
Description of the material from the type locality 

M
1 

. The antero-central cusp is very weak or absent in most specimens, and 
small in a few. The el is large. Most specimens show two weak cingular 
conules in front of the el, one next to the protoconid and the other close to 
the antero-Iabial cusp. The terminal heel is rounded and oval. 

M
2 

• The antero-Iabial cusp is well developed. The el is variable in size and 
may be absent. In a few M

2 
a small cingular conule is present next to the 

protoconid. The terminal heel is stronger than it is in M1 . 

M}' The antero-Iabial cusp is low, but distinct. There is no el. The 
posterior cusp is narrow. 
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M1 M1 

Localities Length Width Length Width 

MDV2-MDV5 1.300 (50) 0.131 (52) 0.121 (31) 0.373 (38) 

MDV2-LM 0.366 (48) 1.835 (38) 0.147 (31) 1.485 (36) 

MDV2-CC3 1.535 (69) 0.361 (71) 0.374 (35 ) 0.737 (46) 

CC3-LM 1.566 (39) 1.310 (41) 0.143 (22) 0.874 (26) 

CC3-MDV5 0.208 (41) 0.352 (45) 0.454 (22) 0.345 (28) 

LM-MDV5 1.815 (20) 2.655 (22) 0.215 (18) 1.674 (20) 

TOA-LM 7.813 (14) 6.299 (14) 0.647 ( 9) 5.686 ( 9) 

Table 23. t values for the comparison of mean length and mean width of M1 and M1 of assemblages of 
Valerymys vireti (TOA) and of V. turoliensis (MDV2, MDV5, LM and CC3). 

MI. The tl is located slightly posteriorly of t2-t3. It is connected to the 
lingual wing of the t2. One specimen shows a tl his, another a high tl-t5 
connection. The t6 is connected to the t9. The t9 is of variable small size. 
The occlusal surface of the t4 is rounded posteriorly. The t12 is a salient 
angle of the t8. The cusps of M1 and M2 are strong. The t4 is separated from 
the t8 by a shallow valley. The M1 has three or four roots. 

M2 • The tl is rounded or comma-shaped; in a few specimens its postero
labial edge is connected to the t5. The t3 is small. The tl bis is present in 
only one specimen. The t9 is connected to the t6. Its size varies strongly, 
some M2 having a very small t9. The t4 is separated from the t8 by a shallow 
valley. The t12 is a small salient angle of the t8. The M2 has three or four 
roots. 

M3 • The tl is large. The t3 is absent or small. The t4, t5 and t6 have a 
chevron-shaped arrangement. The t9 is fused with the t8, this fused cusp is 
either isolated or connected to either t4, or t6 or to both. 

Comparison of the assemblages from £M with those from the other localities 
in the Teruel-Alfambra region 

All assemblages of V. turoliensis in the Teruel-Alfambra region resemble 
each other closely. The mean length and mean width of M and M1 of the1 
large assemblages have been compared by means of Student's t test (table 
23). Differences in size are small, only the widths of M1 ofMDV5 and LM 
differ significantly. Frequency distributions of length of M and M1 are

1 
presented in figure 15. The morphology of the molars shows some variation, 
but the dental pattern and size show no sustained change through time. The 
variation in dental pattern is widest in the CC3 assemblage. The low longitu
dinal spur present in some M1 from C3 and MDV2 is not observed in the 
specimens from LM. Some M1 of MDV2 and CC3 are short and wide, but 
such morphotypes are not present in LM. 
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Fig. 15	 Frequency distributions of the M1 and M1 of Valerymys vireti from Mollon, Tortajada A 
and Alfambra and of V. turoliensis from Masada del Valle 2 and 5, Los Mansuetos and 
Concud 3. The stratigraphic order of Tortajada A, and Mollon is not known; the same hOlds 
true for Los Mansuetos, Concud 3 and Masada del Valle 5. 

Comparison of V. turoliensis with V. vireti 
These two species closely resemble one another. The values for mean 

length and mean width of M and M1 of V. turoliensis and V. vireti (table
1 

23) show that V. vireti has significantly smaller M
1 

(fig. 15). The t12 of 
V. vireti is larger than that of V. turoliensis; V. vireti has three roots in M1 

and M2 while the Ml and M2 of V. turoliensis have three or four. V. vireti is 
considered ancestral to V. turoliensis, the evolutionary trends being expres
sed by size increase, reduction of tl2 and formation of a fourth root in M1 

andM2 • 

Comparison of v. turoliensis, V. ellenbergeri (Thaler) and Paraethomys 
anomalus (de Bruijn et al) 

Michaux (1969) suggested a further phylogenetic development from V. 
turoliensis to V. ellenbergeri. All Ml of V. ellenbergeri show a tl bis and a 
tl-t5 connection. These characteristics are present in only a' few M1 of V. 
turoliensis. The molars of V. ellenbergeri have about the same size as those 
of V. turoliensis, but the cusps are stouter. 

Paraethomys anomalus from Maritsa (de Bruijn et aI, 1970) and Parae
thomys sp. from Caravaca (de Bruijn, 1974) closely resemble certain mor
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photypes of V. turoliensis, but the corresponding teeth are smaller. M z' 
which are posteriorly much wider than anteriorly, and M1 and M2 with a 
very small t9 resemble P. anomalus. Possbily the two species are related, 
having a common ancestor. 

Murinae gen. et sp. indet.
 
PI. 7, fig. 7
 

Localities with Murinae gen. et sp. indet.: 
Concud 3, code CC3 
Masada del Valle 2, code MDV2 

Material: 1 M
1 

from MDV2, 1 M1 from CC3 
Measurements: CC3, length-21.2, width-14.8 

MDV2, length-21.3, width-16.0 

Description 
Both M1 are short and wide; they have no antero-central cusp, no terminal 

heel and no longitudinal spur. 
The MDV2 specimen. The four main cusps have curved, convex, posterior 

sides. The c1 is weak, one other small cingular conule is situated close to the 
hypoconid. 

The CC3 specimen. Its four main cusps are steeply inclined, stout, high 
and conicaL The c1 is small; one other conule is present between the 
protoconid and the antero-Iabial cusp. 

Remarks 
The specimens described above either represent a new species or aberrant 

Valerymys turoliensis specimens. Unfortunately the available material is too 
scanty to allow a decision. 

Genus Paraethomys Petter, 1968 

Original reference: Paraethomys Petter, 1968, p. 55
 
Type species: Paraethomysfilfilae Petter, 1968.
 
For emended diagnosis of the genus see Jaeger, 1975, p. 87.
 

Paraethomys meini (Michaux)
 
PI. 8, fig. 11-15
 

Original reference: Anthracomys meini Michaux, 1969, p. 14-16 
Type locality: Sete (France) 
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Fig. 16	 Reconstruction of the phylogeny of the genera and species of the Muridae found in the 
Teruel-Alfambra region. The arrows indicate waves of new taxa introduced to the Spanish
French faunal realm. Broken lines indicate possible relations, concluded from dental 
morphology only. 

Holotype: a maxilla with M1 ,M2 and M3 , deposited in Montpellier 
Locality with P. meini in the Teruel-Alfambra region: 

Orrios, code ORR 
Measurements: see table 24 

Description 
MI' The single worn M1 shows a small terminal heel and no longitudinal 

spur. 
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Length Width 

min. mean max. N min. mean max. N 

M1 19.9 1 13.7 1 
M2 13.5 14.35 15.6 4 12.7 13.70 15.5 4 

M3 12.7 13.14 13.7 5 11.1 11.74 12.1 5 
M1 23.3 24.15 25.0 2 14.8 15.53 16.6 3 
M2 13.3 14.75 16.2 2 15.2 1 
M3 10.8 11.30 11.8 2 11.4 11.50 11.6 2 

Table 24. Measurements of molars of Pareathomys meini from Orrios. 

M2 . The antero-Iabial cusp is well developed. The el is small or absent. 
Ther'e is no cingulum ridge between the antero-Iabial cusp and the c1. The 
terminal heel is either small and rounded, or absent. There is no longitudinal 
spur. The M2 is anteriorly much wider than posteriorly. 

M3. The M3 has neither the antero-Iabial cusp, nor the el. 
MI. The t1 is connected to the t2. The t3 is small, but separated from the 

t2 by a small anterior furrow. There is no t1 bis. The t3 and the t1 have 
spurs. The t4 is rounded and separated from the t8 by a shallow valley. The 
connections t4-tS and tS-t6 are high. The t9 is small. The t12 is a salient 
angle of the t8. There are no specimens with roots preserved. 

M 2 • The t1 is large and not connected to the t5. The t3 is small. The t4 is 
rounded and separated from the t8 by a shallow valley. There is no t9, but 
the t6 is connected to the t8 by a ridge. The t12 is absent. No M2 with roots 
are available. 

M3. The labial part of the M 3 is strongly reduced. The t1 is large and 
isolated. The t4 and the tS are large. The t6 is not differentiated from the tS. 
The t8 is connected to the t4 and t6, the connections enclose a small enamel 
ring. 

Remarks 
The specimens from Orrios show resemblance with P. meini and with 

P. anomalus (de Bruijn et aI, 1970) in size and morphology. P. meini and 
P. anomalus closely resemble one another and cannot be well discriminated 
on the basis of the few specimens of P. meini from Sete present in the 
collection of Utrecht. 

Jaeger (1975) described the North African Late Miocene, Pliocene and 
Pleistocene representatives of a lineage which would lead to the type species 
of the genus Paraethomys filfilae. This assumed suite of ancestors of 
P. filfilae contains quite different morphotypes, which nevertheless have all 
been included in the genus Paraethomys. If one considers a genus to reflect 
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primarily morphology and only additional ideas on phylogeney it seems 
better to define a new genus to include the morphologically similar P. meini, 
P. anomalus and P. miocenicus. 

Family ARVICOLIDAE Gray, 1821 

Subfamily ARVICOLINAE Bonaparte, 1837 

The nomenclature of dental elements of the Arvicolidae is that of Van der 
Meulen, 1975. Lengths of M1 and M3 have been taken along the longitudinal 
axes, widths perpendicular to the length. 

Genus Mimomys Forsyth Major, 1910 

Type species: Arvicola pliocaenica Forsyth Major, 1889 

Mimomys gracilis (Kretzoi) 
fig. 17 

Original reference: Cseria gracilis Kretzoi, 1959, p. 242
 
Subsequent reference: Cseriagracilis, Kretzoi, 1962, p. 309-356
 
Type locality: Csarnota 2 (Hungary)
 
Locality with M. gracilis in the Teruel-Alfambra region:
 

Escorihuela A, code ESAA 
Measurements: see tables 25 and 28 

Description 
M • The M has two roots and no crown cementum in the folds. The1 1 

thickness of the enamel is slightly differentiated. The enamel free areas at 
the antero-Iabial side of the anter~conid complex and at the labial side of the 
posterior anticline are low. There are four lingual synclines, of which the 
anterior one is shallow and extends less far downward than the others. A 
small anticline, the so-called Mimomys ridge is always present and reaches 
the base of the enamel. The occlusal surface shows a posterior lobe, three 

Length Width 

min. tnean max. N tuin. mean max. N 

23.7 25.48 28.1 5 1.86 10.8 12.12 13.4 5 1.12 

Table 25. Measurements of the M1 of Mimomys gracilis from Escorihuela A. 
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Fig. 17	 The occlusal surface and labial side of: A) Mimomys stehlini M1 dext., CCV 9, B) M. gracilis 
M1 sin., ESAA 41, C) M. aff. cappettai M1 sin., CCV 1. Figures are x 13. 

triangular fields and an anteroconid complex. All fields communicate with 
each other to a greater or lesser degree, the connection between the first and 
second triangle is widest. The anteroconid complex shows a small enamel 
ring, which remains present until advanced stages of wear. The anterior cap is 
rounded anteriorly; in little worn specimens the cap may show a small 
incipient lingual reentrant and a salient angle. The reentrant angles are rather 
deep, the tip of the second lingual one reaching into the labial triangle. 

Mimomys stehlini Kormos 
fig. 17 

Original reference: Mimomys stehlini Kormos, 1931, p. 11-12
 
Selected subsequent reference: Mimomys stehlini, Michaux, 1971
 
Type locality: San Giusto (Italy)
 
Localities with M. stehlini in the Teruel-Alfambra region:
 

Concud village, code CCV
 
Escorihuela A, code ESAA
 
Escorihuela, code ESA
 

Measurements: see tables 26 and 28 

Description 
The M has two roots and no crown cementum in the folds. The enamel

1 
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free areas at the antero-Iabial side of the anteroconid complex and at the 
labial side of the posterior anticline are well developed. The lingual side of 
the molar shows four synclines, the anterior one being shallow and short. A 
deflection marks a very shallow and short fifth syncline at the lingual side of 
the anteroconid of little worn specimens. Two deep and long synclines are 
present at the labial side of the tooth, two shorter, shallow and narrow ones 
are present at each side of the Mimomys ridge. The occlusal surface shows a 
posterior lobe, three triangular fields and an anteroconid complex. The 
posterior lobe is not or only slightly confluent with the first triangle; the 
three triangles are slightly confluent. A small enamel ring is present in the 
anteroconid, it is absent in worn specimens. The anterior cap is usually 
rounded anteriorly. The reentrant angles are deep. The enamel is slightly 
thicker at the posterior sides than at the anterior sides of the salient angles. 

Mimomys aff. cappettai Michaux 
fig. 17 

Original reference: Mimomys cappettai Michaux, 1971, p. 163-170
 
Type locality: Balaruc 2 (France)
 
Locality with M. aff. cappettai in the Teruel Alfambra region:
 

Concud village, code CCV 
Measurements: see tables 27 and 28 

Descripti.on 
M • The M has two roots and a little crown cementum in the folds. The

1 1 
enamel free areas at the antero-Iabial side of the anteroconid and at the labial 
side of the posterior anticline are well developed. At the lingual side of the 
molar there are four synclines, the anterior one being less deep and 
extending less far downward than the others. The large Mimomys ridge 
separates two narrow and shallow synclines at the labial side of the ante
roconid complex. The occlusal surface shows a posterior lobe, three trian
gular fields and an anteroconid complex. All fields are slightly communi
cating. An enamel ring is present in the anteroconid. The anterior side of the 
anteroconid shows a blunt point. The reentrant angles are deep and narrow. 

Length Width 

Lac. min. mean max. N min. mean max. N 

CCV 27.1 1 ll.5 1 
ESAA 27.5 29.03 30.4 3 13.0 13.45 13.8 4 0.34 
ESA 27.8 29.23 31.9 20 1.11 11.7 13.43 14.7 22 0.67 

Table 26. Measurements of the M1 of Mimomys stehlini. 
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Length Width 

min. mean max. N min. mean max. N 

39.7 40.57 41.0 3 19.0 19.70 20.4 2 
23.8 24.33 24.8 3 13.7 14.47 15.7 3 

Table 27. Measurements of the M1 and M3 of Mimomys aff. cappettai from Concud village. 

M3 . The M3 has two roots and a little crown cementum in the folds. A 
deep anterior syncline and a shallow posterior syncline are present at the 
labial side, two deep synclines and a shallow posterior one are present 
lingually. A low and narrow enamel-free strip is present at each side of the 
anterior lobe. The occlusal surface shows an anterior lobe, a triangular field 
and a posterior complex. The posterior complex has at each side a shallow 
reentrant angle with an elongated enamel ring in between. The ring of one 
slightly worn specimen is open and connected to the lingual reentrant angle. 
One specimen shows small deflections at both sides of the posterior cap, 
posterior to the shallow reentrant angles. The enamel of the anterior sides of 
the salient angles is thicker than that of the posterior sides. 

Remarks on the Mimomys species 
The small size and the low enamel free areas discriminate M. gracilis from 

M. stehlini (table 28). Mimomys gracilis from ESAA is identical to the 
specimens from the type locality Csarn6ta 2. 

Kretzoi (1969) remarked (p. 177) that M. gracilis has an ancesto~ in a 
species from Weze (Poland), which he named Cseria praegracilis (without 
giving figures or designating a holotype). According to Kretzoi this species is 
characterized by the closing of the enamel ring of M1 in a later stage of wear 
than M. gracilis. Comparison of M. gracilis with some specimens from Weze 
showed another difference between the species: the enamel free areas of the 
Weze species are lower than those of M. gracilis. On this basis the small 
Mimomys from Weze is somewhat more primitive than the one from 
Csarn6ta and Escorihuela. 

A collection of M. stehlini from Escorihuela has been described and 
figured by Michaux (1971). This collection (ESA) has been enlarged and 
restudied. Specimens of M. stehlini from Escorihuela, Escorihuela A and 
Concud village are very close in morphology and size to those of the type 
locality San Giusto. The length of the holotype is 29.3 which agrees well 
with our assemblages. 

Chaline (1974) claimed to introduce the height of the enamel free areas as 
a new diagnostic feature, but it has been used before, among others by 
Semken (1966). Fig. 18 illustrates the method of obtaining the parameter 
values of the height of the enamel free areas E, Ea and Eb. E is the parameter 
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Fig. 18	 Parameters E, Ea and Eb for the height of enamel free areas in the M1 of the Arvicolidae. E 
was introduced by Chaline (1974), its lower measuring point is the enamel - dentine 
boundary at the posterior side. The lower measuring points of Ea and Eb are at the lower 
limit of the posterior labial fold. The upper measuring point of E and Ea is the highest point 
of the enamel free area at the labial side of the anteroconid, the upper measuring point of 
Eb is the highest point of the enamel free area at the labial side of the posterior prism. 
Measurements are taken at right angles to the occlusal surface. 

introduced by Chaline. Ea and Eb can be taken in a more simple way than E, 
because the ,measuring points of Ea and Eb are both at the buccal side of the 
molar, while those of E are at the buccal and at the posterior side of the 
molar. Eb has generally a lower value than E and Ea and can be measured in 
rather worn molars. It follows that the number of observations for Eb is 

generally larger than for E and Ea. A measure of variationtmaX-~inx100) 
xmean 

shows that the parameters E, Ea and Eb are rather variable (table 28). 
The parameters E, Ea and Eb are derived from a characteristic with an 

important functional meaning: the attachment of the molars in the jaw (Van 
der Meulen, 1975, p. 30, footnote). Chaline studied successive Mimomys 
species and demonstrated a trend toward higher enamel free areas. 

Ea and Eb of the holotype of M. stehlini are 22.0 and 16.2 respectively, 
the value of Ea fits in with the assemblages of Escorihuela (table 28), that of 
Eb is slightly larger than that of Escorihuela. The M. stehlini specimen of 
Concud village has a rather high value for Eb, which is outside the range of 
variation of the Escorihuela assemblages, but it is close to that of the 
holotype. 

M. stehlini resembles M. septimanus Michaux 1971 very closely. The size 
ranges of both species overlap, M. septimanu~ being slightly smaller. The 
height of the enamel free areas is about the same. These species can thus not 
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E 

VISpecies Lac. min. mean max. N 

M. aff. cappettai CCV	 0 
M. gracilis ESAA 10.4 12.70 14.6 5 1.79 33.2 

M. stehlini CCV	 0 
M. stehlini ESAA 25.1 1 
M. stehlini ESA 20.2 22.97 30.2 9 3.29 43.9 

M. stehlini San Giusto 0
 
Ea Eb
 

Lac. min. mean max. N V1 min. mean max. N V1 

CCV 0 19.7 1 
ESAA 9.1 11.10 12.7 5 1.37 32.4 4.7 5.15 5.9 6 0.43 23.3 
CCV 0 18.5 1 
ESAA 21.0 1 9.6 11.14 12.7 5 1.13 27.8 
ESA 17.5 21.34 27.1 9 2.72 44.9 9.7 11.50 13.6 20 1.13 33.9 
San Giusto 22.0 1 16.2 1 

Table 28.	 Measurements of the height of the enamel free areas of M1 of Mimomys species. E is 
according to Chaline (1974), E, Ea and Eb are illustrated in figure 18. The specimen from 
San Giusto is the holotype of M. stehlini. 
N is the number of observations, s is the standard deviation, V1 is a coefficient of variation: 
100 (X max Xmin) 

be discriminated and are considered synonymous pending a convincing 
differential diagnosis. 

M. aff. cappettai from Concud village is larger than the largest specimen 
from the assemblage from the type locality (Balaruc 2). The CCV specimens 
fit in well with an assemblage from Moreda (S. Spain). 

A specimen from Layna (Michaux, 1971, fig. 11-2,3) has been erroneously 
determined as M. cappettai; this specimen should be included in Dolomys 
(Van der Meulen pers. comm.). 

Family CRICETIDAE Rochbrunne, 1883 

Subfamily CRICETODONTINAE Stehlin & Schaub, 1951 

Introduction 
Five species of the Cricetodontinae belonging to Hispanomys and 
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Ruscinomys, have been found in the localities of the TerueJ-Alfabra region. 
They are compared with another five species found in Spain: H. nombrevil
lae, H. aragonensis, H. thaleri, Ruscinomys cf. lasalIei (from Caravaca) and 
Ruscinomys cf. europeus (from Layna). 

The classification of the Cricetodontinae has become rather complex, 
because ideas about the phylogeny of the group have started to playa role in 
taxonomy. From the Miocene into the Pliocene the Spanish Cricetodontinae 
no doubt belong to a ramifying plexus of lineages, the exact courses of 
which remain as yet unknown. In general we are dealing with the develop
ment from the Cricetndon group via the Hispanomys group to the Ruscino
mys group of species. For the sake of convenience Hispanomys will be given 
generic rank, instead of placing it as a subgenus under Cricetodon. 

The classification of the Cricetodontinae of Mein & Freudenthal (1971a) 
is partly based on their reconstruction of the phylogeny of this group. This 
resulted in a fairly artificial classification for some of the species. For 
instance, two species from Masia del Barbo they placed into two different 
(sub )genera, Ruscinomys and Hispanomvs, although in practice both species 
are indistinguishable from one another. The assemblage of H. thaleri from 
Can Llobateres was split into two genera, though the assemblage seems to be 
homogeneous. 

Our classification is made to reflect no more than morphology. It is 
therefore different from the one of Mein & Freudenthal. Pseudoruscinomys 
is synonymized with Ruscinomys, because its "diagnostic features" are 
present in both Hispanicus and Ruscinomys. The Pseudoruscinomys species 
are classified partly in Hispanomys and partly in Ruscinomys, the type 
species belongs to Ruscinomys. 

The genera HisparlOmys and Ruscinomys cannot be separated strictly, 
because intermediate species such as H. freudenthali fill the morphological 
gap. 

Methods 
The nomenclature of the dental elements of the Cricetidae has recently 

been reviewed by Hershkovitz (1967) and by Mein & Freudenthal (1971b). 
The terminology used here is a combination of the nomenclature for cusps 
and ridges of Mein & Freudenthal and the nomenclature for folds of 
Hershkovitz (see fig. 19). The length and the width of the molars have been 
obtained as shown in the same figure. The height of M1 and M2 is defined as 
the distance between the tip of the metacone/hypocone and the base of the 
enamel below these cusps (see fig. 20). 
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Fig. 19	 Nomenclature of the dental elements of the Cricetodontinae. 
Lower molars: 1) protoconid, 2) hypoconid, 3) metaconid, 4) entoconid,S) anteroconid. 6) 
anterolophid, 7) posterolophid, 8) metalophulid, 9) mesolophid, 10) hypolophulid, a) major 
fold, b) anterior labial fold, c) first primary fold, d) second primary fold. 
Upper molars: 11) protocone, 12) hypocone, 13) paracone, 14) metacone, 15) anterocone 
(1 MIl. 16) anteroloph (M 2, M3) 17) anterior ectoloph, 18) posterior ectoloph, 19) 
mesoloph, e) major fold, fJ anterior lingual fold, g) first internal fold, h) second internal 
fold. 
Length and width of the molars have been measured as indicated. 

Fig. 20	 The height of unworn or slightly worn molars of the Cricetodontinae has been measured as 
indicated. The posterior side of M1 is shown. The height is the distance between the tip of 
the metacone and the base of the enamel below metacone/hypocone. 
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Genus Hispanomys Mein & Freudenthal 

Original reference: Mein & Freudenthal, 1971a, p. 19 
Type species: Cricetodon decedens aragonensis Freudenthal, 1966 
Emended diagnosis: Cricetodontinae of medium size, with either incomplete 

or complete ectolophs. The M1 has either four or five roots. The antero
cone of the M1 has an anterior groove. The anterolophid of the lower 
molars may be absent. The molars are slightly to moderately hypsodont. 
The depth of the groove in the upper incisor is variable. 

Differential diagnosis: Most species of Hispanomys are larger than those of 
Cricetodon, the ectolophs of Hispanomys are better developed than those 
of Cricetodon and the M3 of Hispanomys are relatively smaller. 
Hispanomys has smaller and less hypsodont molars than Ruscinomys. The 
M3 of Hispanomys is less reduced than that of Ruscinomys. In contrast to 
Hispanomys, the teeth of Ruscinomys have always five roots and never 
show an anterolophid. 

Hispanomys peralensis n.sp.
 
Plate 11, fig. 1-6, 8
 

Derivatio nominis: The species has been named after the Barranco del Peral. 
Selected references: 

Cricetodon, Freudenthal, 1966 
Cricetodon .(Hispanomys) cf. aragonensis, Mein & Freudenthal, 1971a 

Diagnosis: A Hispanomys species of medium size with a grooved upper 
incisor and with almost complete ectolophs. The M1 has four or five 
roots. 

Differential diagnosis: H. peralensis has larger and higher molars than 
H. nombrevillae and H. aragonensis. H. thaleri has molars of about the 
same size, but the M1 is always four-rooted and the lower molars have 
invariably the anterolophid. 

Type locality: Peralejos C. 
Holotype: an isolated M1 , PERC 351; PI. 11, fig. 2,2a. 
Figured paratypes: Plate 11, fig. 1,3-6,8. 
Localities with H. peralensis in the Teruel-Alfambra region: 

Peralejos D, code PERD
 
Peralejos C, code PERC
 
Peralejos B, code PERB
 
Peralejos 4, code PER4
 
Masia del Barbo 2B, code MBB
 
Masia del Barbo 2A, code MBA
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Length	 Width 

Species Loc. min. mean max. N min. mean mai<o N 

M1 

H. freudenthali MDV2 27.7 29.39 30.9 7 1.05 17.0 18.75 20.3 8 1.24 
H. freudenthali TOA 26.1 27.47 29.0 3 1.46 16.6 17.40 18.5 5 0.92 
H. peralensis PERD 26.5 1 16.2 16.25 16.3 2 
H. peralensis PERC 23.3 24.90 26.5 4 1.68 15.3 16.63 17.3 6 0.73 
H. peralensis PERB 25.9 1 14.8 1 
H. peralensis PER4 25.0 1 15.4 1 
H. peralensis MBB 22.2 24.88 27.2 21 1.47 15.0 16.08 17.5 21 0.73 
H. peralensis MBA 24.3 25.86 27.1 5 1.35 15.3 16.47 17.4 6 0.82 
H. thaleri CL 28.7 29.0 29.3 2 18.00 2 
H. aragonensis PEC 22.0 25.13 27.8 46 1.22 14.1 15.65 17.2 45 0.70 
H. nombrevillae NO 22.6 24.23 25.6 10 0.96 14.7 16.25 17.8 12 0.93 

M2 

H. freudenthali MDV2 25.9 27.90 29.8 8 1.47 18.5 20.30 21.6 7 1.16 
H. freudenthali TOB 26.5 1 19.6 1 
H. freudenthali TOA 25.9 27.00 27.7 3 0.96 17.5 18.33 18.9 4 0.62 
H. peralensis PERD 21.7 24.15 25.8 4 1.74 17.1 18.48 19.6 4 1.18 
H. peralensis PERC 21.4 22.88 24.0 5 0.98 17.1 18.18 19.0 6 0.74 
If. peralensis MBB 21.5 23.59 27.2 19 1.57 15.3 17.93 20.3 22 1.26 
H. peralensis MBA 21.2 24.15 25.7 8 1.50 16.6 17.94 19.0 8 0.75 
H. thaleri CL 25.7 1 18.2 1 
H. aragonensis PEC 21.6 23.29 25.8 35 0.83 15.9 17.69 19.5 38 0.80 
H. nombrevillae NO 19.5 22.07 25.1 15 1.54 14.0 17.39 18.6 17 1.09 

M3 

H. freudenthali MDV2 22.3 23.87 26.1 10 1.22 15.9 17.50 19.8 10 1.31 
H. freudenthali TOA 22.1 22.65 23.2 2 17.1 17.15 17.2 2 
H. freudenthali VDC4 20.4 1 14.7 1 
H. peralensis PERD 19.9 22.24 23.8 7 1.61 15.1 16.01 16.9 9 0.71 
H. peralensis PERC 18.8 20.74 24.1 5 2.08 15.3 16.00 16.9 5 0.66 
H. peralensis MBB 18.3 20.11 21.2 19 0.65 14.4 15.52 16.6 19 0.53 
H. peralensis MBA 18.6 19.60 21.0 7 0.93 14.1 15.31 16.8 7 1.04 
H. thaleri CL 22.0 23.20 24.7 4 1.13 15.6 16.63 17.8 4 0.90 
H. aragonensis PEC 19.0 21.43 23.3 38 1.12 14.2 16.01 18.0 38 0.90 
H. nombrevillae NO 17.5 19.24 22.5 19 1.26 13.8 15.28 17.5 19 0.85 

Table 29.	 The length and the width of lower molars of several species of Hispanomys from the 
Teruel-Alfambra region and from Nombrevilla (NO), Pedregueras 2C (PEe) and Can Lloba
teres (CL). 

Measurements: see table 29 and 30.
 

Description of the material from the type locality
 
The enamel of the lower incisors bears a low and narrow rib. 

MI' All M1 
show an anterolophid. The metalophulid and hypolophulid 

are directed antero-Iabially. The mesolophid is very short or absent. The 
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major fold of some specimens is closed by a low irregular ridge along the 
labial margin. 

M2 . The M is wider over protoconid-metaconid than the M is. The2 1 
anterior part of the first primary fold is deeper than in the MI' The 
anterolophid is present in all but one M

2 
• The M

2 
has no anteroconid, but 

resembles the M in other features.1 
M

3 
. All but one specimen have an anterolophid. The first primary fold is 

long, the second primary fold is short. The mesolophid is short or absent. 
The upper incisor shows a strong anterior furrow. 
MI. The anterocone has anteriorly a groove, which does not reach the 

base of the crown. Some M1 show a short lingual extension at the base of the 
anterocone. The lingual part of the anterocone delimits a small antero-lingual 
fold. In unworn specimens the anterior and posterior ectolophs are as high as 
or slightly lower than the anterocone and paracone respectively. The 
mesoloph is absent. The M1 has five roots, the one below the paracone is the 
smallest. 

M2 
• The anteroloph is lower than the paracone. The anterior ectoloph is 

as high as the anteroloph or slightly lower, the posterior ectoloph is as high 
as the paracone. The mesoloph is absent. The M2 has four roots. 

M3 . The anteroloph, the protocone and the paracone are not fused. The 
anterior E;ctoloph is low, the second internal fold of one specimen is 
confluent with the major fold, in the others it is isolated. One specimen has a 
long major fold, others have shorter ones. 

Hispanomys peralensis from Masia del Barbo 2A and 2B, Peralejos 4, and 
Peralejos Band D 

Freudenthal (1966) described two species of Cricetodon, not named 
specifically, from Masia del Barbo 2A and 2B, which were supposed to differ 
in size and in minor features of the dental morphology of M2 and M3 • Mein 
and Freudenthal (1971a) also list two species, which are placed in different 
genera: Ruscinomys sp. and Hispanomys cf. aragonensis. 

The samples from MBA and MBB have been enlarged since the studies of 
Mein and Freudenthal. It now a~pears that the distribution of the length and 
of the width of M1 ' M2 ' M1 ,M and M3 do not differ significantly from the 
normal distribution (Kolmogorov-Smirnov test for goodness of fit, level of 
significance 5 per cent, Lindgren and MacElrath, 1970). The distribution of 
the length of M however, differs significantly from the normal and the 
scatterdiagram of M shows two clusters (fig. 21). Neither the morphology

3 
nor the size of M1 , M2 , M1 , M2 and M3 allow a subdivision of the 
Hispanomys assemblages from MBA and MBB into two species. It is not 
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Fig. 21	 Length-width scatter diagrams of M3 and M3 of the Hispanomys species from Masia del 
Barbo 2A and 2B. 

understood why the M3 distribution shows two clusters, while the associa
tions of the other molars are homogeneous. Although two species may be 
present, all M1 , M2, M1 , M2 and M3 are included in H. peralensis, because 
they closely resemble the types of this species. 

In the range chart of fig. 28 the group of larger M3 , present in MBB, MBA 
as well as in PER 4 is entered as H. cf. peralensis, measurements are given in 
table 31. Since two different species can be recognized in none of the other 
molars it is better to leave the allocation of the second M3 group at this 
taxonomic level. 
Hispanomys peralensis shows a small increase in the height of upper molars 
and in the number of M1 with 5 roots in the sequence of localities MBA to 
PERD (table 36, 39). 

Hispanomys freudenthali n.sp.
 
PI. 12, fig. 1-8
 

Derivatio nominis: This species has been named after Dr. M. Freudenthal, in 
recognition of his studies of the Cricetidae. 

Diagnosis: A large Hispanomys species, with complete ectolophs in M1 and 
M2 and with five roots in most M1 . The anterolophid is absent in most 
lower molars. 

Differential diagnosis: H. freudenthali is larger than H. nombrevillae, H. arago
nensis, H. thaleri and H. peralensis, and is smaller than Ruscinomys 
schaubi. 
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Length	 Width 

Species Loc. min. mean max. N min. mean max. N 

M1 

H. freudenthali MDV2 32.2 36.20 39.6 9 2.30 19.4 22.39 24.7 11 1.65 
H. freudenthali TOA 30.5 33.16 36.1 5 2.00 18.6 20.13 21.0 8 0.70 
H. peralensis 
H. peralensis 
H. peralensis 
H. thaleri 

PERC 
MBB 
MBA 
CL 

26.4 
28.1 
29.0 
27.3 

30.01 33.1 
31.23 34.1 
31.12 33.2 
29.83 31.5 

7 
16 

5 
4 

2.15 
1.82 
1.94 
1.80 

17.4 
17.8 
18.6 
18.0 

18.98 20.5 
19.98 21.7 
19.98 21.0 
19.10 21.4 

8 
17 

5 
4 

1.02 
0.99 
1.54 
1.56 

H. aragonensis 
H. nombrevillae 

PEC 
NO 

26.7 
27.0 

29.99 32.4 
29.26 31.1 

37 
14 

1.37 
1.37 

16.8 
17.0 

18.60 20.5 
19.23 20.5 

38 
18 

0.72 
0.83 

M2 

H. freudenthali MDV2 23.7 25.98 27.4 9 1.16 19.3 19.94 20.8 8 0.54 
H. freudenthali TOA 22.8 23.38 24.4 4 0.70 17.8 18.68 20.8 5 1.24 
H. freudenthali VDC4 24.8 1 17.8 1 
H. peralensis 
H. peralensis 
H. peralensis 
H. peralensis 
H. peralensis 
H. thaleri 

PERD 
PERC 
PER4 
MBB 
MBA 
CL 

21.2 
21.6 
19.8 
23.5 
25.6 

24.2 
22.88 24.5 
24.10 26.6 
23.4 26.5 
24.03 25.2 
26.35 27.1 

1 
4 
2 

32 
4 
2 

1.72 

1.67 
0.79 

16.8 
16.2 
15.8 
16.8 
19.2 

18.2 
17.53 18.0 
18.45 20.7 
17.99 20.0 
17.35 18.2 
19.35 19.5 

1 
7 
2 

31 
4 
2 

0.47 

0.96 
0.62 

H. aragonensis 
H. nombrevillae 

PEC 
NO 

19.8 
20.1 

22.63 25.0 
21.46 22.6 

40 
16 

1.22 
0.74 

16.1 
16.0 

17.50 19.2 
17.06 18.4 

38 
17 

0.81 
0.63 

M3 

H. freudenthali MDV2 16.0 19.00 20.6 24 1.29 14.2 17.06 20.6 24 1.36 
H. freudenthali TOA 16.1 18.14 19.7 7 1.47 13.9 16.56 17.6 7 1.27 
H. peralensis 
H. peralensis 
H. peralensis 
H. peralensis 
H. peralensis 
H. thaleri 

PERD 
PERC 
PER4 
MBB 
MBA 
CL 

15.4 
15.0 
16.2 
14.2 
12.4 

15.90 16.3 
16.88 17.8 
16.35 16.5 
16.22 19.2 
16.24 18.6 
15.1 

2 
10 

2 
20 

7 
1 

0.87 

1.33 
2.54 

14.4 
14.0 
11.7 
12.5 
13.5 

15.00 15.6 
15.46 16.6 
12.40 13.1 
14.89 16.7 
15.14 16.7 
17.5 

2 
10 

2 
20 

7 
1 

0.78 

1.16 
1.14 

H. aragonensis 
H. nombrevillae 

PEC 
NO 

15.0 
13.3 

16.83 19.1 
15.13 17.5 

39 
1 

1.07 
1.44 

13.5 
12.4 

15.10 16.9 
14.63 16.0 

39 
11 

0.79 
1.06 

Table 30.	 The length and the width of upper molars of several species of Hispanomys from the 
Teruel-Alfambra region and from Nombrevilla (NO). Pedregueras 2C (PEe) and Can Lloba
teres (CL). 

Type locality: Masada del Valle 2.
 
Holotype: and isolated Mi sin, MDV2 1241, PI. 12, fig. 2,2a, deposited in
 

sabadelI. 
Figured paratypes: PI. 12, fig. 1,3-8. 
Localities with H. freudenthali in the Teruel-Alfambra region: 

Tortajada B, code TOB 
Masada del Valle 2, code MDV2 
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Valdecebro 4, code VDC4 
Tortajada A, code TOA 

Measurements: see tables 29 and 30. 

Description of the material from the type locality 
The enamel of the lower incisors bears a very low and narrow rib. 
M 1 . The anterolophid is strong in two, weak in two and absent in four 

specimens. The anteroconid of the latter four specimens is rounded. The 
metalophulid and the hypolophulid are directed antero-Iabially. The 
mesolophid is absent in four and very short in five specimens. The postero
lophid is connected with the entoconid in one out of nine specimens, the 
second primary fold of this specimen thus is closed. The major fold of four 
out of nine specimens is closed by low irregular cuspules. 

M 2 • The anterolophid is present in 6 (PI. 12, fig. 3) and absent in five 
specimens (PI. 12, fig. 5). Two specimens show a strong mesolophid, which 
reaches the metaconid, closing the first primary fold (PI. 12, fig. 5). The 
mesolophid of the other eight specimens is short or absent. The major fold 
of four out of ten specimens is closed by low and irregular cuspules. 

M 3 . The anterolophid is strong in two, weak in one and absent in seven 
specimens. A short and narrow mesolophid, reaching the base of the 
metaconid, is present in two specimens. 

The upper incisors show either a shallow furrow or no furrow at all. 
M 1 

. The anterocone shows anteriorly a groove, which disappears as wear 
progresses. Two out of 12 specimens bear a lingual protuberance at the base 
of the anterocone. The anterior lingual fold is shallow or absent. The 
ectolophs are well developed, the anterior ectoloph of one specimen is 
slightly lower than the anterocone, the anterior and posterior ectolophs of 
all other specimens are as high as the anterocone and paracone respectively. 
The internal folds are small with respect to the size of the molars. The M 1 

has five roots, the one below the paracone is the smallest. 
M 2 

• The ectolophs are well developed. The anterior ectoloph is as high as 
the anteroloph. The mesoloph is absent. The posterior side of the protocone 
of some specimens bears a protuberance, which disappears soon through 
wear. The M 2 has four roots. 

M 3 . The anteroloph, the anterior ectoloph, the paracone and the proto
cone are fused in 23 specimens. The anteroloph is differentiated in one 
specimen only, which specimen has a low anterior ectoloph. Some unworn 
specimens show a small and shallow first internal fold with a thin enamel 
border. This fold is absent in worn or moderately worn specimens, and in 
some unworn specimens as well. The major fold is absent in five specimens 
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Length	 Width 

Lac. min. rnean max. N min. mean Inax. N 

PER4 26.9 1 18.6 1 
MBB 23.1 23.54 24.0 5 0.32 17.6 18.08 18.7 5 0.49 
MBA 23.2 23.73 24.6 3 0.76 16.1 16.43 16.9 3 0.42 

Table 31.	 Measurements of the M3 of Hispanomys cf. peralensis from Masia del Barbo 2A, 2B and 
Peralejos 4. 

(Plate 12, fig. 8), eleven show a short major fold while the major fold of four 
specimens is confluent with the second internal fold (Plate 12, fig. 6). 

Hispanomys freudenthali from Tortajada A and B 
The anteroloph of the M3 of H. freudenthali from TOA is slightly better 

individualized than it is in MDV2. The single specimen available from TOB is 
a M2 _with a well developed anterolophid and without a mesolophid. 

Hispanomys sp. A 
PI. 11, fig. 7; textfigure 22 

Localities with Hispanomys sp. A. in the Teruel-Alfambra region: 
Masada del Valle 2, code MDV2 
Peralejos D, code PERD 

Material: one M from PERD and one M from MDV2
3	 2 

Measurements: 
M3 -length 26.9; width 18.6 
M2 length 34.4; width 24.3 

Description 
M

2 
• This specimen shows no anterolophid and no mesolophid, the poste

rolophid is separated from the entoconid. 
M3 . The anterolophid is large, the mesolophid is short. 

Remarks 
The single M

3 
from PERD and the M2 from MDV2, described above, are 

too large to be included in either H. peralensis or H. freudenthali. 

Genus Ruscinomys Deperet, 1890 

Type species: Ruscinomys europeus Deperet, 1890 
Emended diagnosis: Large Cricetodontinae with complete ectolophs in the 

upper molars and with five roots in Ml . The anterocone of the Ml shows 
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Fig. 22	 Fig. 1. Hispanomys sp. A M2 sin., MDV2 1212, occlusal surface and posterior side (la). 
Fig. 2 Ruscinomys sp. A M3 dext., VDC3 511, occlusal surface and anterior side (2a). Fig. 3 
Ruscinomys sp. A M1 sin., VDC3 416, occlusal surface and posterior side (3a). Figures are 
x 12. 

a furrow which reaches the base of the crown in some species. The M3 is 
reduced in size with respect to M1 and M2 and has a simplified dental 
pattern. The lower molars have no anterolophid. The teeth are strongly 
hypsodont. The upper incisors may show a groove. 

Differential diagnosis: Ruscinomys has larger and higher molars than 
Hispanomys, whereas the relative length of M3 is smaller. 

Ruscinomys schaubi Villalta & Crusafont
 
Pl. 13, fig. 1-6
 

Original reference: Ruscinomys schaubi VillaIta & Crusafont, 1956, 
p.91-93. 

Selected subsequent reference: Pseudoruscinomys schaubi, Mein & Freuden
thal, 1971a,b. 

Type locality: Los Mansuetos. 
Holotype: Maxilla with M1 , M2 and M3 , deposited in sabadell. 
Localities with R. schaubi in the Teruel-Alfambra region: 

La Fontana, code LF Los Mansuetos, code LM 
Masada del Valle 5, code MDV5 Los Mansuetos 2, code LM2 
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Length Width 

Species Loc. min. mean max. N min. mean max. N 

M1 

R. cf. europeus LA 39.0 43.58 47.1 10 2.35 24.1 26.93 28.3 10 1.25 
R. cf. lasallei CA 31.3 33.01 34.6 14 1.06 19.5 22.31 24.0 14 1.26 
R. schaubi LF 30.4 1 20.0 1 
Ruscinomys sp. A VDC3 36.9 1 22.3 1 
R. schaubi MDV5 29.9 31.97 32.1 3 18.5 19.60 20.7 2 
R. schaubi CC3 31.7 32.07 32.8 3 17.4 20.30 21.8 4 1.98 
R. schaubi CC2 30.8 1 20.8 1 
R. schaubi LM 29.4 32.24 35.3 39 1.42 19.5 21.09 23.2 39 0.80 
R. schaubi LM2 29.1 30.83 31.5 4 1.16 19.3 19.75 20.5 4 0.53 

M2 

R. ef. europeus LA 42.3 44.03 50.3 10 2.32 25.9 27.46 30.5 10 1.47 
R. ef. lasallei CA 31.6 32.48 33.8 11 0.70 19.2 20.99 22.6 11 0.98 
Ruscinomys sp. A VDC3 29.5 1 18.8 1 
R. schaubi CC3 28.6 30.71 32.7 8 1.59 20.8 22.49 23.8 8 1.12 
R. schaubi CC2 29.4 1 21.0 21.10 21.2 2 
R. schaubi CC 29.1 1 22.1 1 
R. schaubi LM 28.0 30.39 33.0 39 1.23 19.0 20.88 23.5 39 1.09 
R. schaubi LM2 26.6 27.40 28.4 3 18.6 19.30 20.5 3 
R. schaubi TO 28.8 28.90 29.0 2 20.2 20.85 21.5 2 

M3 

R. ef. europeus LA 32.1 35.74 39.9 10 2.45 23.3 24.76 27.0 10 1.12 
R. ef. lasallei CA 24.5 26.16 27.8 14 1.04 16.6 18.86 19.9 14 0.89 
Ruscinomys sp. A VDC3 20.5 21.80 23.1 2 16.6 17.2 17.8 2 
R. schaubi MDV5 26.9 27.10 27.3 2 18.9 19.45 19.8 2 
R. schaubi CC3 24.0 26.68 19.6 6 1.86 16.8 18.73 21.6 6 1.80 
R. schaubi CC2 25.5 1 17.5 1 
R. schaub; CC 24.5 1 17.5 1 
R. schaubi LM 24.4 26.13 29.2 38 1.22 17.0 18.43 21.2 38 0.42 
R. schaubi LM2 22.9 24.25 25.5 4 1.09 16.8 18.14 20.3 5 1.39 
R. schaubi TO 23.8 23.95 24.1 2 17.2 18.10 19.0 2 
R. schaubi MDV4 25.5 1 19.7 1 

Table 32. Measurements of lower molars of several species of Ruscinomys from the Teruel-Alfambra 
region and from Caravaca (CA) and Layna (LA) 

Concud 3, code CC3 
Concud 2, code CC2 
Concud Cerro de la Garita, code CC 
Concud Cerro de la Garita B, code CCB 
Tortajada, code TO 
Masada del Valle 4, code MDV4 
Masada del Valle 3, code MDV3 

Measurements: see tables 32 and 33. 
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Length	 Width 

Species Lac. min. mean max. N min. mean max. N 

M 1 

R. cf. europeus LA 53.9 57.57 61.3 10 2.65 31.2 33.75 35.4 10 1.38 
R. cf. lasalle; CA 39.2 41.36 44.6 7 1. 73 25.3 26.37 29.0 7 1.24 
Ruscinomys sp. A VDC3 38.8 40.48 43.7 4 2.29 22.5 26.10 27.6 4 2.46 
R. schaubi MDV5 39.1 1 22.9 1 
R. schaubi CC3 41.4 41.70 42.0 2 24.3 26.13 29.2 4 2.18 
R. schaub; CC 36.7 1 22.5 1 
R. schaubi LM 34.3 40.13 43.9 39 2.08 21.0 25.25 28.0 39 1.23 
R. schaubi LM2 35.3 36.30 37.3 2 21.6 22.30 24.0 4 1.14 
R. schaubi TO 37.7 37.80 37.9 2 24.1 24.90 25.8 3 

M2 

R. cf. europeus LA 39.4 44.42 50.8 10 4.17 25.8 28.32 31.2 10 2.00 
R. cf. lasalle; CA 28.3 29.33 30.8 3 21.2 22.20 23.3 3 
Ruscinomys sp. A VDC3 26.0 26.73 27.5 3 20.1 20.73 27.4 4 0.93 
R. schaub; MDV5 25.6 26.78 28.4 4 1.41 19.0 21.30 23.2 4 1. 74 
R. schaubi CC3 28.0 28.57 29.2 3 21.0 21.20 21.4 3 
R. schaub; LM 25.0 28.63 32.8 39 1.55 19.8 21.31 23.8 39 0.88 
R. schaubi LM2 29.3 29.40 29.5 2 19.5 19.95 20.4 2 
R. schaub; TO 27.2 1 22.1 1 
R. schaubi MDV4 25.7 1 18.5 1 
R. schaub; MDV3 25.3 1 19.8 1 

M3 

R. cf. europeus LA 21.4 22.76 23.6 10 0.67 18.2 19.68 21.0 10 0.73 
R. cf. lasalle; CA 17.3 19.10 21.4 17 1.20 15.0 16.11 17.4 17 0.76 
Ruscinomys sp. A VDC3 15.8 17.63 18.9 4 1.31 15.5 17.03 18.0 4 1.07 
R. schaubi MDV5 16.9 17.84 18.6 5 0.66 15.3 16.12 17.1 5 0.79 
R. schaub; CC3 16.0 19.36 21.3 10 1.67 15.2 17.21 18.4 10 0.99 
R. schaubi LM 17.5 19.65 22.9 39 1.32 15.2 17.25 21.7 39 1.39 
R. schaubi LM2 17.7 18.50 19.1 3 16.016.7717.7 3 
R. schaub; TO 16.0 17.10 18.2 2 15.2 16.85 18.5 2 
R. schaubi MDV4 20.9 1 18.0 1 
R. schaub; MDV3 18.8 1 15.9 1 

Table 33.	 Measurements of upper molars of several species of Ruscinomys from severallo£alities in the 
Teruel-Alfambra localities and from Caravaca (CA) and Layna (LA). 

Description of the material from the type locality 
The lower incisors bear a very low and narrow longitudinal rib in the 

center of the enamel strip. 
M 

1 
. Twelve out of 33 M show a labial protuberance on the anteroconid,1 

which represents the strongly reduced anterolophid and disappears as wear 
progresses. Some six out of 34 have a long mesolophid, which is connected 
to the metaconid and closes the anterior part of the first primary fold. 
About 20 out of 34 M1 have a short mesolophid. Another eight specimens 
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have no mesolophid. The anterior parts of the first and second primary folds 
are shallow and narrow, disappearing soon through wear. 

M2 • No trace of the anterolophid is present. The mesolophid of most M2 
is pronounced and connected to the metaconid in slightly worn specimens. 
The anterior parts of the first and second primary folds are shallow and 
narrow, disappearing soon through wear. 

M3. The anterolophid is absent. Most specimens have a well developed 
mesolop hid. The anterior part of the first primary fold is shallow and narrow 
and may be closed by the mesolophid. The second primary fold is short and 
narrow, it is absent in worn specimens. 

The enamel of the upper incisors shows a distinct longitudinal groove. 
MI. The anterocone groove disappears in late stages of wear. The 

ectolophs are well developed, those of a few unworn M1 are slightly lower 
than the paracone or metacone. The first and second internal folds are small 
and shallow. The M1 has five roots. 

M2 
• The ectolophs are well developed, the anterior one of some unworn 

specimens is slightly lower than the anteroloph. 
M3. The anteroloph, the anterior ectoloph, the paracone and the proto

cone are fused. The hypocone and the metacone are fused as well. A very 
shallow first internal fold is present in some unworn specimens only (PI. 13, 
fig. 6). The second internal fold is present in some unworn specimens as well, 
it is fused with the major fold in some other specimens. The major fold of 
most specimens is either short or absent. In unworn condition the M3 is 
anteriorly much higher than posteriorly. 

The assemblages of R. schaubi from other localities in the Teruel-Alfambra 
region 

All other assemblages of R. schaubi resemble that from Los Mansuetos 
with the exception of that from MDVS. One out of the three M1 from 
MDVS shows a peculiar arrangement of the mesolophid, the anterior arm of 
the hypoconid, the posterior arm of the protoconid and the anterior arm of 
the metaconid, because these meet in one centrally situated point. This 
morphotype is not present in the assemblage from the type locality. 

Remarks 
R. schaubi has larger and higher molars than H. freudenthali, whereas the 

relative length of the M3 is smaller (table 34). R. schaubi has smaller and 
lower molars than R. lasallei Adrover (type locality Alcoy). R. schaubi has 
been designated as the type species of Pseudoruscinomys Mein & Freuaen
thaI, 1971a. However, this genus is here synonymized with Ruscinomys. 
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ratio N N ratio N N 

Species Localities M1/M3 M1 M3 M1 /M3. M1 M3 

R. cf. europeus Layna 1.22 10 10 2.53 10 10 
R. cf. lasallei Caravaca 1.26 14 14 2.17 7 17 
R. schaubi LM 1.24 39 38 2.23 39 39 
H. freudenthali MDV2 1.23 7 10 1.99 9 24 
H. freudenthali TOA 1.21 3 2 1.83 5 7 
H. peralensis PERC 1.20 4 5 1. 78 7 10 
H. peralensis MBB 1.24 21 19 1.93 16 20 
H. peralensis MBA 1.32 5 7 1.92 5 7 
H. thaleri Can Llobateres 1.25 2 4 
H. aragonensis . Pedregueras 2C 1.17 46 38 1. 78 37 39 
H. nombrevillae Nombrevilla 1.26 10 19 1.93 14 11 
H. bijugatus La Grive L 1.04 50 50 1.62 50 50 
C. albanensis La Grive M 1.11 50 50 1.65 50 50 

Table 34. Ratios of mean length M1/mean length M3 and of mean length M1 /mean length M3 of 
assemblages of Ruscinomys, Hispanomys and Cricetodon. The ratio M1 /M3 of H. thaleri is 
not given, because only one M3 is available. The ratios of H. bijugatus and C. albanensis have 
been calculated from data given by Mein and Freudenthal (1971b). 

Ruscinomys sp. A 
fig. 22 

Locality with Ruscinornys sp. A in the Teruel-Alfambra region: 
Valdecebro 3, code VDC3 

Measurernents: see table 32 and 33. 

Description 
M 1 The major fold is very shallow. The anterior labial fold is absent. The 

first primary fold is short and the second primary fold is short and narrow. 
The dental elements of the M 

1 
are thus not very well differentiated. 

M
2

• The only M
2 

available is rather worn, it is not different from worn 
specimens of R. schaubi. 

M 3 . Two M are available, one has no major fold and no second primary
3 

fold, while the first primary fold lacks the enamel inlay (fig. 22). 
MI. Four M 1 are available, two of which are worn. One of the slightly 

worn specimens show no groove in the anterocone, the other shows a 
shallow and short groove. Two M 1 show no anterior lingual fold, the other 
two show a small one. One slightly worn specimen has shallow internal folds. 

M 2 
• Three worn specimens are available; they are not different from the 

M 2 of R. schaubi. 
M3 . The M3 have no internal folds and no major fold, but are simple 

cones. 
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Remarks 
Several specimens from the Valdecebro 3 assemblage lack features which 

are found in the large assemblage of R. schaubi from the type locality Los 
Mansuetos. The M1 has a very shallow major fold, the M

3 
no major fold and 

no second primary fold, and the M1 no anterior lingual fold and no groove in 
the anterocone. The specimens from Valdecebro 3 probably belong to a new 
species. 

Comparison of our Hispanomys and Ruscinomys species with some other 
species 

Hispanomys peralensis, H. freudenthali and Ruscinomys schaubi have 
been compared with: 

Ruscinomys cf. .europeus Deperet, 1890 from Layna, 
Ruscinomys cf .lasallei Adrover, 1969 from Caravaca, 
Hispanomys thaleri (Hartenberger, 1965) from Can Llobateres, 
Hispanomys aragonensis (Freudenthal, 1966) from Pedregueras 2C, 
Hispanomys nombrevillae (Freudenthal, 1966) from Nombrevilla 
The molars of these assemblages have been measured (tables 29-32) and 

their dental pattern studied. 

The size 
H. aragonensis and H. nombrevillae are of about the same size; H. peralen

sis is slightly larger and H. thaleri is again somewhat larger than H. peralensis. 
H. freudenthali is the largest species of Hispanomys (table 29 and 30). If 
there were a general trend toward larger size of the molars H. thaleri would 
appear to be too large relative to its supposed stratigraphical position. The 
same objection would apply to H. lavocati (Freudenthal, 1966) from the 
Upper Aragonian of Hostalets de Pierola. In Ruscinomys, however, the 

M1 M2 
Species Localities min. mean max. N min. mean max. N 

R. cf. europeus Layna 1.59 1.72 1.96 10 1.39 1.61 1.94 10 
R. cf. lasallei Caravaca 1.51 1.57 1.64 7 1.49 1.55 1.65 11 
R. schaubi LM 1.39 1.59 1.72 39 1.29 1.46 1.59 39 
H. freudenthali MDV2 1.50 1.61 1.70 9 1.31 1.38 1.48 7 
H. freudenthali TOA 1.51 1.62 1.77 5 1.29 1.41 1.48 3 
H. peralensis PERC 1.49 1.60 1.70 7 1.20 1.26 1.37 5 
H. peralensis MBB 1.40 1.57 1.75 15 1.20 1.32 1.60 19 
H. peralensis MBA 1.40 1.56 1.63 5 1.27 1.35 1.41 8 
H. thaleri Can Llobateres 1.40 1.57 1.72 4 1.41 1 
H. aragonensis Pedregueras 2C 1.41 1.62 1.74 38 1.23 1.32 1.41 35 
H. nombrevillae Nombrevilla 1.45 1.52 1.59 14 1.21 1.31 1.46 14 

Table 35. Length/width ratios of M1 and M2 of several assemblages of Hispanomys and Ruscinomys. 
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assumed succeSSIve Spanish assemblages show a consistent SIZe increase 
(table 32 and 33). 

The relative size of M (ratio mean length M /mean length M ) and of M3 
3 1 3 

(ratio mean length M1 /mean length M3 ) show a general trend toward 
reduction of the M and even stronger reduction of M3 (table 34) from3 
Cricetodon via Hispanomys to Ruscinomys. In a linear concept however, the 
third molar of H. nombrevillaz would be relatively too small for the species 
stratigraphical position (table 34). 

The length/width ratio of M1 (Mein & Freudenthal 1971a, p. 16, 1971b, 
p. 36-37) shows neither sustained changes nor marked differences between 

M 1	 M 2 

Species Lac. min. mean max. N min. mean max. N 

R. cf. europeus LA 51. 7 54.20 58.1 3 48.0 50.60 53.3 5 1.94 
R. cf. Iasallei CA 31.9 33.10 34.3 2 o 
R. schaubi LM 23.2 26.75 32.2 24 2.22 20.5 23.64 26.8 21 1.77 
R. schaubi LM2 o 23.7 1 
R. schaubi CC3 o o 
H. freudenthali MDV2 18.8 19.98 22.1 4 1.51 16.0 16.70 17.4 2 
H. freudenthali TOA 19.7 1 o 
H. peralensis PERC 17.2 1 o 
H. peralensis MBB 17.1 17.80 18.4 5 0.56 12.0 14.18 16.0 9 1.38 
H. peralensis MBA 14.3 15.27 16.0 3 14.8 15.33 16.1 3 
H. thaleri CL 15.1 15.70 16.2 2 o 
H. aragonensis PEC 11.5 13.20 15.6 21 1.06 11.8 14.08 15.5 16 0.99 
H. nombrevillae NO 14.1 15.40 16.3 4 1.05 13.0 13.44 14.0 7 '0.36 

Lac. min. mean max. N 

LA 31.0 33.28 36.4 5 2.01 
CA 21.4 22.33 23.5 4 0.87 
LM 17.3 20.35 23.1 15 1.41 
LM2 19.7 20.70 21.7 2 
CC3 18.5 19.33 20.9 3 
MDV2 16.3 18.02 19.6 6 1.06 
TOA 14.8 16.20 17.3 5 0.99 
PERC 14.1 15.03 15.4 4 0.62 
MBB 11.3 13.26 15.1 11 1.28 
MBA 10.9 13.13 14.5 3 
CL 14.8 1 
PEC 10.4 12.95 15.0 14 1.17 
NO 9.8 11.73 13.2 3 

Table 36.	 The height of unworn M1, M2 and M3 of several species of Hispanomys and Ruscinomys. 
Data are included from the localities Nombrevilla (NO), Pedregueras 2C (PEe), Can 
Llobateres (CL), Caravaca (CA) and Layna (LA). 
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the genera (R. cf. europeus from Layna excepted). A better parameter seems 
to be the length/width ratio of the M

2 
(table 35). The relative width is about 

the same in H. nombrevillae, H. aragonensis and H. peralensis, but this ratio 
increases through H. freudenthali, R. schaubi, R. cf. lasallei (Caravaca) to R. 
cf. europeus (Layna). 

The height of the upper molars shows a marked increase through time 
(table 36). Figures 23 and 24 show length-height scatter diagrams of the M1 

and M3 of various Hispanomys species. Molars of H. peralensis appear to be 
slightly higher than those of H. nombrevillae and H. aragonensis. The limited 
number of data on H. thaleri suggests that the molars of this species are as 
high as those of H. peralensis. The molars of H. freudenthali are higher than 
those of H. peralensis, while the molars of Ruscinomys are again higher than 
those of H. freudenthali. Moreover, the successive species of Ruscinomys 
show a further marked increase in the crown height of the molars. 

The ratio length/height of M1 , ML and M 3 has been taken as a measure for 
the degree of hypsodonty. The number of unworn upper molars is small in 
most assemblages, but the ratios (table 37) suggest a slight increase of the 
hypsodonty in Hispanomys, while the successive species of Ruscinomys 
show a more pronounced increase. 
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Fig. 23	 Length/height scater diagrams of M1 of several Hipanomys assemblages. The two lower 
most values of H. freudenthali from MDV2 are about 0.2 mm too low, because they were 
taken from slightly worn specimens. 
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Fig. 24 Length/height scatter diagrams of M3 of several Hispanomys assemblages. 

The dental pattern 
All assemblages of Hispanomys have relatively low molars with an ante

rolophid, but assemblages of H. peralensis and H. freudenthali already 
contain some molars without an anterolophid. (table 38). The reduction of 
the anterolophid and the presence of the fifth root in M 1 (table 39) are 
advanced features, because they are only present in the younger Hispanomys 
assemblages. 

The molars of Ruscinomys species lack an anterolophid and always have 
five roots in M1 . 

The ectolophs in H. nombrevillae, H. aragonensis and H. thaleri are usually 
lower than the paracone and the metacone; those in H. peralensis, 
H. freudenthali and in the Ruscinomys species are well developed and about 
as high as the cusps. The trend toward stronger and higher ectolophs 
observed in the successive species of Hispanomys is correlated with a reduc
tion of the relative size of the internal folds. The internal folds in H. nombre
villae, H. aragonensis, H. thaleri and H. peralensis are relatively larger than 
those in H. freudenthali. The enamel bordering the internal folds, is thinner 
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in H. freudenthali. Successive species of Ruscinomys show further decrease 
of the size and depth of the internal folds, while the internal folds of R. cf. 
europeus (Layna) disappear very soon through wear. 

The assemblages of H. aragonensis and H. thaleri contain some M 1 and M 2 

with a mesoloph (table 40). This dental element, figured by Freudenthal 
(1966, Pl.ll, fig. 7 and 11), is common in Aragonian assemblages of 
Cricetodon and Hispanomys. The presence of a mesoloph in our Vallesian 
species may thus be interpreted as an archaic feature. 

The mesolophid is usually weak in Hispanomys, except in Hispanomys sp. 
B from Crevillente 5 (de Bruijn et al., 1975), but it is rather strong in 
Ruscinomys. 

The groove in the anterocone of M1 reaches the base of the crown neither 
in Hispanomys nor in R. schaubi, but it does in R. cf. lasallei (Caravaca) and 
R. cf. europeus (Layna). 

The M3 show a distinct trend toward simplification of the dental pattern 
in successive species of Hispanomys. This trend is no doubt correlated with 
the reduction of the relative size of the M3 • The assemblages of H. nombre-

Ratio L/H M1 Ratio L/H M3 

Species Lac. min. mean max. N min. mean max. N 

R. cf. europeus , LA 0.95 1.04 1.09 3 0.75 0.86 0.97 5 
R. cf. lasallei CA 1.14 1.23 1.31 2 0 
R. schaubi LM 1.25 1.54 1.76 24 1,04 1,22 1.36 21 
H. freudenthali MDV2 1.68 1.80 1.93 4 1.36 1.54 1.71 2 
H. freudenthali TOA 1. 70 1 0 
H. peralensis PERC 1.92 1 0 
H. peralensis MBB 1.65 1,77 1.85 5 1.56 1.70 1.81 5 
H. peralensis MBA 1.93 2.03 2.14 3 1.57 1.58 1.60 3 
H. thaleri CL 1,52 1.74 1.85 3 0 
H. aragonensis PEC 1.99 2.26 2.59 14 1.44 1.64 1.84 16 
H. nombrevillae NO 1,83 1.97 2.21 4 1.61 1.64 1.66 7 

Ratio L/HM3 

Lac. min. mean max. N 

LA 0.52 0.63 0.68 5 
CA 0.82 0.85 0.86 4 
LM 0.85 0.97 1.23 16 
MDV2 0.95 1,08 1,22 6 
TOA 1.02 1.08 1.19 5 
PERC 1.12 1.17 1.32 4 
MBB 1.03 1.20 1.35 11 
MBA 1.14 1.18 1.21 3 
CL 1.02 1 Table 37. Length/height ratios of the M1, 
PEC 1.15 1.29 1.48 14 rv,:2 and M3 of several assemblages of 
NO 1,33 1.37 1.41 3 Hispanomys and Ruscinomys. 
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C 

M1 M2 M3 

Species Loc. A B C D E F G H 

H. freudenthali MDV2 2 2 4 6 4 2 1 7 
H. freudenthali TOA 1 0 3 4 0 2 0 0 
H. peralens is PERD 2 2 0 3 2 0 4 '4 
H. peralensis PERC 5 0 0 6 1 5 0 1 
H. peralensis MBB 22 1 1 21 0 17 6 1 
H. peralensis MBA 6 0 0 8 0 9 0 1 
H. thaleri CL 2 0 0 1 0 5 0 0 
H. aragonensis PEC 47 1 0 37 0 36 1 2 
H. nombrevillae NO 13 0 0 16 0 18 0 1 

Table 38. Numbers of M1, M2 and M3 of several Hispanomys assemblages with a well developed 
anterolophid (A, D, F), with a very small anterolophid (B, G), or without the anterolophid 
(C, E, H). . 

In the M2 the anterolophid is either well developed or absent, very small ones are usually 
not present. NO is Nombrevilla, PEC is Pedregueras 2C and CL is Can Llobateres. 

villae and H. ara~onensis have M3 with a strong anteroloph but without an 
anterior ectoloph. The major fold is deep and in some specimens connected 
with the second internal fold. The M 3 assemblages ofH. peralensis do show 
an anterior ectoloph, but the anteroloph and the major fold are short. 
Assemblages of H. freudenthali contain M 3 with a very short anteroloph, 
which is fused with the paracone, while the first central fold is small or 
absent. The central folds may be shallow or absent in the unworn M3 of 
R. schaubi, the major fold is absent. Only two of the four unworn M3 of R. 
c£ lasallei (Caravaca) still show a very shallow and small first central fold, 
but this species has no major fold in M 3 • The M3 of R. cf. europeus is a 
simple cone without central and major fold. 



Species Localities A B C N 

R. schaubi LM 0 0 17 17 
H. freudenthi:lli MDV2 1 0 6 7 
H. freudenthali TOA 1 0 2 3 
H. peralensis PERD 0 0 1 1 

H. peralensis PERC 0 0 4 4 
H. peralensis MBB 3 1 0 4 

H. peralensis MBA 0 0 0 0 

H. thaleri Can Llobateres 2 0 0 2 

H. aragonensis Pedregueras 2C 13 0 0 13 
H. nombrevillae Nombrevilla 2 1 0 3 

Table 39. The number of M1 with four roots (A), with four roots and an extra small one below the 
paracone (B) or with five well developed roots (C) in assemblages of Hispanomys and 
Ruscinomys. N is the number of observed MJ with roots. 

The upper incisors of H. nombrevillae and H. aragonensis are very similar 
and both species have a weak groove. The upper incisors of H. thaleri are 
unknown, but in H. peralensis from Masia del Barbo and Peralejos C the 
groove is stronger than it is in H. nombrevillae and H. aragonensis. The depth 
of the groove of the upper incisors of H. freudenthali and R. schaubi varies 
between rather strong, comparable to that of H. peralensis, and weak. The 
groove of the upper incisors of R. cf. lasallei (Caravaca) and R. cf. europeus 
(Layna) is again rather weak. 

Mein and Freudenthal (1971a) consider the groove in the upper incisor to 
be of sufficient value for taxonomy to discriminate subgenera. However, it 
appears that this feature is often variable within one species. There is no 
sustained change in our material, the groove is present throughout Criceto
don, Hispanomys and Ruscinomys as well as in the recently described 
Byzantinia de Bruijn (1976) from the Vallesian and Turolian of Greece. 
Consequently the taxonomic value of this characteristic seems to be limited. 

Phylogeny 
Any attempt to reconstruct the phylogeny of the Cricetodontinae is 

subjective, because there are too many different combinations of morpho
logical details to place all known assemblages along a simple lineage or group 
of lineages. The simplified representation of fig. 25 is based on some assump
tions of general trends. Evolutionary changes are assumed to be gradual and 
the main trends are thought to be size increase and increase in hypsodonty. 
The possibility of size decrease in the course of evolution is rejected and it is 
taken for granted that lost features are not recovered. It may be doubted 
whether these assumptions are correct, but even if they are thought accept
able, different reconstructions of the evolutionary history are possible on the 
basis of the data available at the moment. 
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M1 M2 

Species Localities N + N 

H. freudenthali MDV2 0 9 9 0 5 5 
H. freudenthali TOA 0 3 3 0 3 3 
H. peralensis PERC 0 5 5 0 4 4 
H. peralensis MBB 0 16 16 0 29 29 
H. peralensis MBA 0 5 5 0 4 4 
H. fhaleri Can Llobateres 1 5 6 1 4 5 
H. aragonensis Pedregueras 2C 7 25 32 4 29 35 
H. nombrevillae Nombrevilla 0 12 12 a 13 13 

Table 40. Numbers of M1 and M2 with (+) or without a mesoloph (-) in assemblages of Hispanomys. 
The M1 of H. thaleri with a mesoloph is the holotype of the species (Museum of Sabadell, 
CL. 3620), which feature did not show in the figure of the holotype (Hartenberger, 1965). 

Since Aragonian species have not been considered, our lineages start at 
some level of the Vallesian. 

The species H. aragonensis, H. peralensis, H. freudenthali, R. schaubi, R. 
cf. lasallei (Caravaca) and R. cf. europeus (Layna) show gradual changes in 
size, tooth proportions and dental pattern. For this reason they are placed 
along the main line of our reconstruction. It is thought impossible that 
H. nombrevillae is the ancestor of H. aragonensis, because its third molars are 
already too reduced and the teeth are slightly more hypsodont than those of 
H. aragonensis. H. thaleri may be a descendant of H. aragonensis because the 
archaic mesoloph in M1 and M2 is retained in both. H. thaleri is too large to 
figure on the main lineage before H. peralensis, but it may be ancestral to 
Hispanomys sp. A from PeralejosD and Masada del Valle 2. This lineage 
would mainly be characterized by larger size of the molars. H. cf. peralensis 
is considered to represent a separate offshoot, close to H. peralensis, because 
it cannot be well differentiated from the latter. The Hispanomys species A, B 
and C from the Crevillente localities (de Bruijn et aI, 1975) are considered 
contemporaneous with H. freudenthali, R. schaubi and Ruscinomys sp. A, 
but they have molars that are distinctly smaller and less hypsodont. The 
Crevillente species are thus considered to form a separate lineage of smaller 
forms. Ruscinomys sp. A from Valdecebro 3 does not fit between R. schaubi 
and R. cf. lasallei (Caravaca) and is consequently considered to represent 
another separate offshoot. 

Subfamily CRICETINAE Murray, 1866 

The nomenclature used for the dental parts of Crieetinae is the same as 
that of Mein & Freudenthal, 1971 b. 
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Fig. 25	 Phylogeny of part of the species of Hispanomys and Ruscinomys. Broken lines indicate 
possible relations. 

Genus Democricetodon Fahlbusch, 1964 

Type species: Democricetodon brevis crassus Freudenthal, 1969, pending a 
decision of the International Commission on Zoological Nomenclature. 

Democricetodon sp. A 

Locality with Democricetodon sp. in the Teruel-Alfambra region: 
Masia del Barbo 2A, code MBA. 

Material: one M2 • 

Measurements: length 12.5, width 10.2. 
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Description 
The M2 has three roots. The lingual part of the anteroloph is short. The 

anterior protolophule is absent, the posterior one is weak. The mesoloph is 
short. The anterior metalophule is absent. 

Remarks 
The single specimen allows generic determination only. [t would fit in well 

with the small assemblage of D. sulcatus Freudenthal, 1967 from the type 
locality Pedregueras 2C. 

Genus Kowalskia Fahlbusch, 1969 

Type species: Kowalskia polonica Fahlbusch, 1969 

Kowalskia fahlbuschi Bachmayer & Wilson 

Original reference: Kowalskia fahlbuschi Bachmayer & Wilson, 1970.
 
Selected reference: "Cricetulodon ", de Bruijn et aI, 1971.
 
Type locality: Kohfidisch (Austria).
 
Holotype: left maxillary with M1 , M2 and M3 , nr. 1970/1093, deposited in
 

Vienna. 
Localities with K. fahlbuschi in the Teruel-Alfambra region: 

Masada del Valle 6, code MDV6 
Masada del Valle 5, code MDV5 
Los Mansuetos, code LM 
Los Mansuetos 2, code LM2 
Concud Barranco de las Calaveras, code CCL 
Masada del Valle 2, code MDV2 
Alfambra, code ALF 
Tortajada A, code TOA 
Masia del Barbo 2B, code MBB 

A1easurements: see table 41. 

Description 
MI' The localities TOA, MDV2, CCL, LM and MDV6 each have yielded 

one MI' They resemble each other closely, differences being restricted to the 
shape of the anteroconid, the length of the mesolophid and the presence or 
absence of the mesostylid. 

The TOA specimen has a narrow anteroconid, which is weakly subdivided 
into two cusps. The connection of the anteroconid with the protoconid
metaconid is single and located slightly labially. The mesolophid is absent, 
but there is a small, low, mesostylid. 
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Length	 Width 

Lac. min. mean max. N min. mean max. N 

M1	 VDC3 20.1 1 12.6 1
 
CCL 20.8 1 13.1 1
 
LM 19.3 1 11.7 1
 
MDV2 20.7 1 13.2 1
 
TOA 19.2 1 12.0 1
 

M2	 VDC3 17.2 1 12.7 13.75 14.8 2
 
MDV6 17.4 1 14.0 1
 
MDV2 17.4 17.45 17.5 2 13.4 14.15 14.9 2
 
TOA 15.4 16.80 16.2 2 12.4 12.55 12.7 2
 

M3	 MDV7 19.2 19.35 19.5 2 14.0 14.77 15.2 3
 
MDV2 16.5 17.3017.8 3 12.5 12.95 13.4 2
 
ALF 16.5 1 13.1 1
 
MBB 14.8 1 11.7 1
 

M1	 VDC3 21. 7 22.35 23.0 2 14.2 14.90 15.7 4 0.68 
MDV2 22.4 22.73 22.9 3 14.7 15.17 15.8 3 
ALF 22.6 1 14.4 1 

M2	 VDC3 17.0 17.98 18.5 4 0.71 14.6 15.10 15.7 5 0.49 
MDV5 17.3 17.4 17.5 2 14.7 14.95 15.2 2 
LM 17.3 17.45 17.6 2 14.5 14.75 15.0 2 
MDV2 17.2 18.63 20.0 3 15.4 15.45 15.6 3 
TOA 17.2 1 o 
MBB o 12.7 1 

M3	 VDC3 15.3 16.03 17.8 4 1.19 12.9 13.85 14.3 4 0.64 
MDV5 14.8 1 13.4 1 
LM 15.1 1 14.5 1 
LM2 15.1 1 13.6 1 
MDV2 14.4 15.03 15.7 7 0.53 12.6 13.71 14.8 7 0.80 
TOA 13.2 1 11.7 1 
ALF 13.2 1 13.0 1 

Table 41.	 Measurements of Kowalskia fahlbuschi from Masia del Barbo 2B, Alfambra, Tortajada A, 
Masada del Valle 2,5, Los Mansuetos, Los Mansuetos 2, Cancud Barranco de las Calaveras 
and of Cricetus cf. kormosi from Valdecebro 3 and Masada del Valle 7. 

The MDV2 specimen has a broad anteroconid, which is indistinctly 
divided into two cusps. The connection of the anteroconid with the proto
conid-metaconid is single and located labially. The mesolophid and meso
stylid are absent. 

The LM specimen (figured in de Bruijn et aI, 1971, PI. 2, fig. 7) has a 
rather narrow anteroconid which is hardly subdivided. The single connection 
between the anteroconid and the protoconid-metaconid is situated centrally. 
The mesolophid is strong and reaches the lingual border. 

The	 anteroconid of the CCL specimen is indistinctly subdivided into three 
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cusps. The connection between the anteroconid and the protoconid
metaconid is double; one ridge leads to the protoconid, the other to the 
metaconid. The mesolophid is strong and reaches the tooth border. 

The anterior part of the damaged M
1 

from MDV6 is indistinctly divided 
into three cusps, the connection of the anteroconid to the protoconid is 
single and localed labially. 

M2 • One specimen from TOA has a well developed lingual part of the 
anterolophid, which is absent in the other specimen. The mesolophid of one 
specimen is very low, indistinct and situated close to the metaconid. The 
other specimen has a small mesostylid only. 

The two MDV2 specimens have no lingual part of the anterolophid, no 
mesoldphid and no mesostylid. 

The specimen from MDV6 has no lingual part of the anterolophid, it has a 
faint mesolophid and no mesostylid. 

M3 • The anterolophid of the MBB specimen is labially well developed, but 
lingually small. The mesolophid is strong and reaches the lingual tooth 
border. The hypoconid is equally pronounced, the entoconid is small, but 
distinct. 

The ALF specimen has no lingual part of the anterolophid, the labial part 
is well developed. The hypoconid is strong, the entoconid is very small. 

The MDV2 specimens show traces of the lingual part of the anterolophid. 
The mesolophid is very short, a very small mesostylid is present in one 
speCImen. 

M1 . The M1 has three roots. The anterocone is divided into two cusps, the 
labial one is the larger, the lingual one is connected to the protocone. The 
labial part of the anterolophule and the mesoloph are not present. Low and 
small cuspules are present in the labial folds, they represent the parastyle and 
mesostyle. 

The ALF M1 shows the anterior and posterior protolophules as well as the 
anterior and posterior metalophules. 

The anterior metalophule is weak in one and absent in three specimens 
from MDV2. The posterior metalophule is absent in all four specimens. 

M2 • The anterior part of the M2 from MBB is preserved; it shows the 
lingual wing of the anteroloph and the anterior and posterior protolophules 
to be present. 

The lingual part of the M2 from TOA is preserved. I t shows the posterior 
metalophule and a weak posterior protolophule. 

The M2 from MDV2 has four roots. The lingual part of the anteroloph 
and the anterior and posterior protolophules are present. The anterior 
metalophule is present in all three specimens, the posterior one in two. The 
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mesoloph is absent, there are traces of a mesostyle. 
One of the two specimens from LM is figured in de Bruijn et al (1971, 

PI. 2, fig. 9). The two specimens have no mesoloph and no mesostyle. The 
anterior and posterior protolophules are present, the anterior metalophule is 
strong, the posterior one is weak. Both M2 from LM have four roots. 

The M2 from MDVS has no mesoloph, no mesostyle and no posterior 
metalophule. The anterior and posterior protolophules are both present. 

M3. The M3 from TOA, ALP, MDV2, LM, LM2, and MDVS are all very 
similar. The anterior and posterior protolophules are present in all specimens 
except in the one from MDVS. The lingual part of the anteroloph is present 
in 8 and absent in 4 specimens. The metacone and the hypocone are very 
small, the anterior metalophule is present. 

Remarks 
The two specimens from Masia del Barbo 2B seem to differ from those of 

other assemblages by their small size (table 41) and by the presence of a 

Localities 

Teruel- Crevillente M1 M2 M1 M2 M3 Species 
Alfambra + + + + + ~ 

CR 6 0 8 0 4 0 7 3 10 5 6 C. cf. karmasi 
VDC3 0 1 0 1 0 4 1 3 2 1 C. cf. karmasi 

CR5 0 5 0 2 0 2 1 2 3 Kawalskia sp. 
MDV6 0 1 K. fahlbuschi 
MDV5 0 2 1 0 K. fahlbuschi 
LM 1 0 2 1 0 1 K. fahlbuschi 
LM2 1 0 K. fahlbuschi 
CCL 1 0 K. fahlbuschi 
MDV2 0 1 0 2 0 3 2 1 5 2 K. fahlbuschi 

CR4 0 6 0 7 2 2 3 4 5 1 K. aff. fahlbuschi 

Eichkogel 48 0 58 0 52 0 61 0 49 0 K. cf. fahlbuschi 

ALF 0 1 0 K. fahlbuschi 
TOA 0 1 1 1 1 0 0 1 K. fahlbuschi 

CR3 3 2 1 5 3 0 1 0 2 0 K. fahlbuschi 
CR2 6 2 5 0 2 1 13 0 5 3 K. fahlbuschi 
CR1 1 4 2 2 0 2 6 3 5 2 K. fahlbuschi 

Table 42.	 Numbers of specimens in assemblages of Kawalskia and Cricetus of several localities with (+) 
and without (-) a specified feature. The assemblages are from CreviIIente 1, 2, 3, 4, 5 and 6, 
from the Teruel-Alfambra region and from EichkogeI. The species assignment of the 
assemblages from Crevillente are according to de Bruijn et ai, 1975. Correlation between th~ 
Crevillente and Teruel-Alfambra region are based on the Muridae. Presented are numbers of 
M1 and M2 with or without a mesolophid; M1 and M2 with or without a posterior 
metalophule and M3 with or without the lingual wing of the anteroloph. 
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strong mesolophid in the M
3 

, which is absent in the °M from the other3 
assemblages. The specimens are too few to express this difference in 
taxonomy. 

The differences in size and morphology between the specimens of the 
other localities are small. Table 42 gives the variation in some details of the 
dental pattern. 

The variation in morphology and in size of the assemblage of K. fahl
buschi from the type locality Kohfidisch has not been described. Com
parison of our material with the description of Bachmayer and Wilson 
(1970) shows that there is a fair agreement in size and dental pattern, but it 
cannot be decided whether all the assemblages from the Teruel-Alfambra 
region 'would fit in sufficiently well with the assemblage from the type 
locality to warrant a certain species determination. 

The Crevillente 1, 2, 3, 4 and 5 localities have yielded larger assemblages 
of Kowalskia (de Bruijn et aI, 1975). The Crevillente localities have been 
correlated on the basis of the Muridae with those from the Teruel-Alfambra 
region (de Bruijn et aI, 1975) as shown in table 42. A sequence of three 
taxonomic units of Kowalskia has been recognized in the Crevillente locali
ties: K. fahlbuschi, K. aff. fahlbuschi and Kowalskia sp. The last mentioned 
species unit is different from the others by the strong reduction of the M3 

and M3 ; its other molars resemble those of K. fahlbuschi and K. aff. 
fahlbuschi. The assemblages of K. fahlbuschi and K. aff. fahlbuschi differ in 
the relative frequencies of some morphological features only (see table 42). 

Comparison of the Crevillente assemblages with those from the Teruel
Alfambra region is difficult because of the low number of observations per 
sample in the latter region. As a whole they seem to fit in with taxa 
described from Crevillente 1, 2, 3 and 4. Kowalskia sp. from Crevillente 5 
has not been recognized in the Teruel-Alfambra region. 

The presence of strong and long mesolophids in the single Mi specimens 
from Concud barranco de las Calaveras and Los Mansuetos is hard to 
understand if the trend towards loss of this mesolophid suggested by the 
Crevillente samples were a general one. 

The comparison of the various assemblages suggests no sustained trends in 
the dental morphology of the Spanish Kowalskia assemblages; the trends 
observed in the Crevillente localities cannot be recognized in the Teruel
Alfambra region. 

The assemblage of Kowalskia cf. fahlbuschi from Eichkogel in Austria 
(Daxner-Hock, 1972) is well known. Data from this assemblage are incor
porated in table 42. It appears that there are several differences between the 
assemblage from Eichkogel and those from the Teruel-Alfambra region. 
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Apart from the differences in frequencies of the presence-absence features in 
table 42, the Spanish assemblages differ in the constant absence of the labial 
part of the anterolophule of M1 , which is present in 84% of the M1 of 
Eichkogel. Furthermore the mesoloph of M1 and MZ is absent or short in the 
Spanish material, but long in 86% of the M1 and 72% of the MZ of 
Eichkogel. 

If we assume that the Eichkogel assemblage is closest to the unknown 
type assemblage of K. fahlbuschi from Kohfidisch, there can be little doubt 
that the Spanish assemblages belong to one or more species different from 
the Austrian species. Pending investigations of more material from Kohfi
disch, however, it is beter to refrain from burdening taxonomy with more 
specific names, whether formally proposed or in open nomenclature. 

Genus Cricetus Leske, 1779 

Type species: Mus cricetus Linnaeus 

Cricetus cf. kormosi Schaub 

Original reference: Cricetus kormosi Schaub, 1930, p. 40-43. 
Localities with C. cf. kormosi in the Teruel-Alfambra region: 

Valdecebro 3, code VDC3 
Massa del Valle 7, code MDV7 

Measurements: see table 41. 

Description 
M1 . The upper edge of the anteroconid is straight or slightly curved. The 

anteroconid is not divided into cusps. It is rather narrow, anteriorly steep 
and chisel-shaped. The connection of the anteroconid with the protoconid
metaconid is located centrally. The single complete specimen has no 
mesolophid and no mesostylid. 

Mz . The single Mz from VDe3 has no mesolophid, no mesostylid and no 
lingual part of the anterolophid. 

M3 . Both M;3 from MDV7 have no lingual part of the anterolophid. One 
of them has a short high mesolophid. 

M1 • Anterior protolophule, mesoloph, mesostyl and posterior metalo
phule are absent in the M1 . The anterocone is separated into two cusps, 
which are interconnected both anteriorly and posteriorly. The anterior 
metalophule is absent in one specimen. 

MZ • All MZ have a lingual and a well developed labial part of the 
anteroloph. The anterior and posterior protolophules are well developed. 
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The mesoloph and the mesostyl are absent. The posterior metalophule is 
present in one but absent in three specimens. The anterior metalophule is 
well developed. 

M3 • The lingual part of the anteroloph is absent in two and very small in 
the other two specimens. The protocone and the paracone are connected by 
the anterior and posterior protolophules. The small but distinct hypocone 
and metacone are connected by the anterior metalophule and the postero
loph. Mesoloph and mesostyl are absent. 

Remarks 
Cricetus cf. kormosi from Valdecebro 3 and Masada del Valle 7 differs 

from K. fahlbuschi from the Teruel-Alfambra region in the relatively large 
M and M3 and in details of the dental pattern.3 

Cricetus cf. kormosi from the Alfambra-Teruel region is slightly smaller 
than C. d. kormosi from Crevillente 6 (de Bruiin et aI, 1975), but in all 
other respects the assemblages resemble each other closely, hence the classi
fication of our specimens in the same taxonomic unit as those from Crevil
lente 6. 

The teeth of c. cf. kormosi from the Teruel-Alfambra region are slightly 
smaller than those of c. kormosi from its type locality Polgardi in Hungary 
(measurements ofc. kormosi in table 14 in de Bruijn et aI, 1975). 

Family TRILOPHOMYIDAE Kretzoi,1969 

Genus Trilophomys Deperet, 1892 

Type species: Lophiomys pyrenaicus Deperet, 1890 

Trilophomys pyrenaicus (Deperet)
 
PI. 14, fig. 1-11
 

Original reference: Lophiomys pyrenaicus Deperet, 1890, p. 53 
Selected references: 

Trilophomys pyrenaicus, Schaub, 1940 _ 
Trilophomys pyrenaicus, Hugueney & Mein, 1966 

Type locality: Batterie du Serrat d'en Vacquer aPerpignan, France. 
Lectotype: mandible with M -M2 , deposited in Lyon.1 
Locality with T. pyrenaicus in the Teruel-Alframbra region: 

Orrios, code ORR 
Measurements: see table 43. 
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2 

B 

Fig. 26	 Methods of measuring teeth of Trilophomys. A shows the lingual side, B the occlusal surface 

of MI' 1 is the length of the occlusal surface, 2 is the length of the molar as seen from 
above, 3 is the length of the molar at the base of the crown. The width is taken at right 
angles; it is the maximum distance between the lingual and labial sides. 

The length and the width of the teeth were measured. as indicated in 
fig. 26. The length and width of the occlusal surface do not remain constant 
in the successive stages ofwear, and the length of the molar is difficult to 
measure at the base of the crown (length 3), due to irregularities in the 
enamel-dentine border. The maximal width is the least variable parameter 
because it is independent of the stage of attrition (table 43). 

Description 
The dental pattern is essentially the same as described by Schaub (1940), 

and Hugueney and Mein (1966). 
M • The crown of M (and of M ) is skewed in lingual and buccal view, 1	 1 2 

the anterior limit of the occlusal surface protruding over the anterior crown 
base. The M

I 
has two labial and three lingual reentrant folds. The anterior 

lingual fold is shallow and disappears soon through wear (see Sulimski, 
1964). The M1 has two roots, a very small third one may be present below 
the protoconid. The enamel-dentine border at the base of the crown is 
smooth and about parallel with the occlusal surface. 

M2 • The M shows two lingual and two labial reentrant folds. The enamel2 
dentine border is as in MI' In some specimens it rises slightly at the anterior 
side, leaving a broad and low enamel free area. 

M3 . The M shows one deep lingual and two labial reentrant folds. The3 
posterior labial fold is about at deep as the labial folds of M?, the anterior 
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one is shallow and disappears soon in the course of attrition (Pl. 14, fig. 10, 
11). 

The M
3 

is strongly curved in both lingual and buccal view, the anterior 
side is convex, the posterior side is concave. The enamel-dentine border at 
the base of the crown is just below the basal ends of the lingual and labial 
reentrant folds, about parallel with the flat occlusal surface, except in the 
anterior part of the tooth, where this border is rising. 

M 1 . The M 1 is skewed in lateral view. This molar has two lingual and two 
labial folds and three roots. The enamel-dentine border at the crown base is 
smooth and about parallel to the flat occlusal surface. 

M 2 • The molar has two labial and one lingual reentrant fold. The enamel
dentine border is as in M1 . 

M3 . Lingual and buccal views show that the occlusal surface is at about 

Length 1 Length 2 

min. mean max. N min. mean max. N 

M1 17.6 19.32 22.11 13 1.36 22.2 25.44 28.2 13 1.56 
M2 16.9 17.76 18.9 14 0.68 21.0 23.19 26.0 14 1.41 

M3 9.3 11.31 13.6 32 1.05 13.9 18.18 21.9 32 2.13 
Ml 17.6 19.55 21.6 12 1.03 25.1 28.53 31.5 12 1.99 
M2 14.8 16.09 17.1 14 0.74 17.2 19.34 23.0 14 1.63 
M3 9.2 11.23 12.7 13 0.96 11.6 13.08 14.1 13 0.72 

Length 3 Width 

rnin. rnean max. N min. mean max. N 

M1 20.2 23.49 26.1 14 1.87 12.7 13.89 15.8 18 0.82 
M2 18.2 19.85 22.5 14 1.12 13.8 14.45 15.4 16 0.50 

M3 12.0 13.73 16.0 34 1.09 11.0 12.04 13.6 33 0.60 
Ml 22.0 23.42 26.0 13 1.09 13.7 15.50 17.4 21 0.97 
M2 14.7 15.79 17.5 14 0.78 13.9 14.74 15.7 14 0.54 
M3 11.8 12.60 13.8 13 0.52 11.0 11.85 12.8 13 0.56 

V values of 

Length 1 Length 2 Length 3 Width 

M1 7.04 6.13 7.96 5.90 
M2 3.83 6.08 5.64 3.46 

M3 9.28 11. 72 7.94 4.98 
Ml 5.27 6.98 4.65 6.26 
M2 4.60 8.43 4.94 3.66 
M3 8.55 5.50 4.13 4.73 

Table 43.	 Measurements of molars of Trilophomys pyrenaicus from Orrios and the coefficient of 
variation V =100 s. 

X 
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right angles to the anterior and posterior sides of the crown. The MJ has one 
lingual and two labial reentrant folds. The anterior labial fold is very shallow, 
disappearing soon as wear progresses (plate 14, fig. 7,8,9). A small reentrant 
fold may be present at the posterior end of the M3 (pI. 14, fig. 7.9); it is 
often closed, forming a small enamel island close to the posterior border of 
the tooth. 

Remarks 
The specimens from Orrios closely resemble T. pyrenaicus from its type 

locality. 

Trilophomys sp. A
 
PI. 14, fig. 12, 12a
 

Localities in the Teruel-Alfambra region with Trilophomys sp.: 
Escorihuela A, code ESAA 
Escorihuela, code ESA 

Measurements: 
ESAA-M 2 length 1:15.1, length 2: 16.2, length 3: 15.3 width: 15.5 
ESA: M3 length 1: 9.5, length 2: 11.8, length 3: 11.8, width: 12.8 

Description 
The M2 shows the dental pattern typical for Trilophomys, one lingual 

and two labial folds. The three folds are deep, but narrow. The labial basal 
part of the crown of our specimen is damaged, the lingual side of the crown 
shows enamel free areas at both sides of the lingual reentrant fold. 

The M3 shows two lobes, separated by a long and narrow lingual fold and 
a short labial fold. The enamel-dentine border at the base of the crown is 
smooth. 

Remarks 
The Escorihuela specimens differ from corresponding elements of 

T. pyrenaicus by the enamel free areas of M2 and the deep and narrow 
reentrant folds in the occlusal surface of M2 and M3 . The enamel-free areas 

Loc. Length Width N 

M1 TOA 12.1 8.6 1 
M2 VDC4 11.2 8.0 1 
M2 TOA 11.1 8.4 1 
M1 ALF 11.5 10.0 1 
M2 VDC4 10.4 9.5 1 

Table 44. Measurements of molars of Eozapus intermedius. 
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of the M 2 are much higher than in T. pyrenaicus from the type locality, 
figured by Schaub (1940, fig. 6). In this feature our specimens resemble 
specimens from Weze (see Sulimski, 1964, fig. 14b). 

Family ZAPODIDAE Coues, 1875 

Subfamily ZAPODINAE Trouessart, 1880 

Genus Eozapus Preble, 1899 

Synonymy: Protozapus Bachmayer & Wilson, 1970 
Type species: Zapus setchuanus Pousargues, 1896 

Eozapus intermedius (Bachmayer and Wilson)
 
PI. 7, fig. 1,2,3,4,5
 

Original reference: Protozapus intermedius Bachmayer & Wilson, 1970, 
p.566-569. 

Localities with E. intermedius in the Teruel-Alfambra region:
 
Valdecebro 4, code VDC4
 
Tortajada A, code TOA
 
Alfambra, code ALF*
 

Measurements: see table 44. 

Description 
The molars have a low crown. 
MI' The M1 is elongated and has its greatest width posteriorly. The 

protoconid and the metaconid are arranged in a chevron; there is a very small 
and low anteroconid, which is ridge-shaped and connected to the metaconid. 
The protoconid and metaconid are higher than the mesoconid-mesolophid 
complex. The protoconid and the mesoconid are separated by a shallow 
transverse valley. The mesolophid is strong. The mesoconid and the 
mesolophid are fused forming a field of triangular shape. The entoconid is 
connected to the anterior arm of the hypoconid. The posterolophid shows a 
small salient angle, indicating a hypoconulid. The posterolophid is connected 
to the entoconid in worn specimens. 

M
2

• The occlusal surface of the VDC4 specimen is flat, but the lingual side 

*	 A M1 and an upper incisor have been found in a sample from Peralejos D (code PERD) taken in 
1976. 
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of this molar is slightly damaged; the metaconid and the entoconid of the 
TOA specimen are elevated relative to other parts of the tooth. A short 
lingual anterolophid is connected to the anteroconid. The anterocone of the 
VDC4 specimen shows a short labial ridge and a narrow connection to be 
protoconid, the TOA 3pecimen has no such ridge but has a broad connection 
between the anteroconid and the protoconid. The posterior part of the M2 
resembles that of the M1 . The upper incisor shows a deep furrow. 

MI. The paracone is robust and rounded in unworn condition, it is much 
higher than the other parts of the tooth. The unworn metacone is slightly 
higher than the protocone and the hypocone. The protocone is longitudinal
ly compressed. The wide lingual valley is directed anteriorly. The paracone is 
connected to the posterior arm of the protocone. The mesoloph is strong. 
The metacone is connected to the center of the hypocone. 

M2 • The M2 is slightly smaller than the M1 • The paracone is again much 
higher than the other cusps. The lingual valley is extremely shallow. The 
protocone and the hypocone are transversely compressed. The paracone is 
connected to the anterior arm of the protocone. The connection from the 
protocone to the hypocone is directed postero-Iabially, the connection is 
slightly lower than the occlusal surface of the hypocone. This M2 shows a 
triangular-shaped mesocone, which is connected to the anterior arm of the 
hypocone. The anterior point of the mesocone shows a very low and narrow 
connection to the protolophule. 

Remarks 
The individual variation of our specimens which are form three localities, 

falls within the rang~ of variation of the assemblage of Eozapus intermedius 
from Eichkogel, Austria (pers. comm. G. Daxner-Hock). 

Protozapus Bachmayer & Wilson, 1970 is considered to be a synonym of 
the living Eozapus Prebble, 1899, because the dentition of Protozapus 
closely resembles Eozapus in patteriJ. and in size. 

Comparison of our specimens with Eozapus setchuanus (Pousargues) from 
Szechuan and Kansu (China) showed the following differences: the molars of 
E. setchuanus are relatively slightly longer than ours and the anteroconid of 
M2 is slightly larger than in our specimens. The best agreement with the 
living species shows the VDC4 specimen. The dentition of E. setchuanus is 
figured in Prebble, 1899, fig. 3 and in Schaub, 1958, fig. 227. 

Eozapus intermedius has been reported from the localities Vivero and Los 
Aguanas (Adrover, 1975) in the Teruel-Alfambra region. 

Both Eozapus species differ from Sminthozapus janossyi Sulimski, 1962, 
1964 from Weze and from Ostramos loco I (Janossy, 1972) by the absence of 
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a protostylid spur on M2. Moreover the M2 of Sminthozapus shows a 
peculiar oblique mesocone-paracone connection and a short lingually 
directed spur on the protocone, which are absent in Eozapus. The M2 

described and figured by Franzen & Storch (1975) seems to fit in better with 
Eozapus than with Sminthozapus. 

Eozapus differs from the lower Miocene Plesiosminthus by the absence of 
a deep internal valley in M2. 

The dental features of Eozapus and Sminthozapus are completely dif
ferent from those of the genera Zapus and Napaeozapus in the new world. 
As a consequence, Eozapus is morphologically not intermediate between 
Plesiosminthus and Zapus and Napaeozapus as has been suggested by 
Bachmayer and Wilson, 1970. 

Family GLIRIDAE Thomas, 1897 

The nomenclature of the Gliridae is after de Bruijn, 1966b. 

Genus Tempestia nov. gen. 

Derivatio nominis: The genus name is derived from the latin word "tem
pestas" meaning storm. This name has been chosen because storms 
hampered the collecting of fossil mammals in the Teruel-Alfambra region. 

Diagnosis: medium size Gliridae the molars of which have relatively high and 
broad ridges. The centroloph is short, high and isolated. The anteroloph is 
connected with the protocone in ~1-2. 

Differential diaJ[nosis: The Ml-2 of Tempestia differ from those of Fraear
mantomys in having the protoloph and posteroloph connected and in 
having a high and isolated centroloph. -Tempestia differs from Eliomys in 
having relatively higher and broader ridges; the pattern of M l -

2 differs 
from Eliomys in the absence of the endoloph and the presence of an 
isolated centroloph. 

Type species: Eliomys hartenbergeri de Bruijn, 1966 

Tempestia hartenbergeri (de Bruijn)
 
PI10,f~. 3,6,7,8,9
 

Original reference: Eliomys hartenbergeri de Bruijn, 1966a, p. 17-19.
 
Type locality: Masia del Barbo 2B.
 
Holotype: an isolated Ml -2 sin, MBB 701, deposited in the Museum of
 

Sabadell. 
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Length	 Width 

Lac. min. mean max. N min. mean max. N 

P4	 MBB 8.4 8.85 9.8 4 7.3 7.87 8.1 4
 
MBA 9.4 1
 9.0 1 

M1	 MBB 14.7 14.85 15.0 2 13.6 13.85 13.9 2
 
MBA 13.5 13.70 13.9 2 13.9 13.25 14.6 2
 

M2	 MBA 14.5 15.3 1 

M3	 PER4 10.0 1 12.3 1
 
MBB 10.2 11.85 11.5 2 12.2 12.35 12.5 2
 
MBA 11.4 1 13.2 1
 

p4 MBB 8.7 9.10 9.5 2 12.3 12.90 13.5 2 
MBA 9.5 1 12.1 1 

Ml -2 MBB 13.2 13.85 14.6 5 15.6 16.00 16.8 3 
MBA 12.1 1 15.2 1 

M3	 PER4 9.5 1 12.3 1 
MBB 8.5 9.76 11.6 3 12.1 12.90 13.7 2 
MBA 8.9 9.15 9.4 2 12.5 12.70 12.9 2 

Table 45.	 Measurements of the cheek teeth of Tempestia hartenbergeri from Masia del Barbo 2A, 2B 
and Peralejos 4. 

Localities with T. hartenbergeri in the Teruel-Alfambra region: 
Peralejds 4, code PER4 
Masia del Barbo 2B, code MBB 
Masia del Barbo 2A, code MBA 

Measurements: see table 45. 
Remarks: During the recent field campaigns the collections have been 

expanded to include now P4 and p 4 . 

Description 
P4' All four P4 have a triangular outline, their pattern varies strongly. One 

specimen shows the posterolophid to be connected to the hypoconid, and an 
isolated entoconid (PI. 10, fig. 6). Another specimen (PI. 10, fig. 3) shows a 
long mesolophid and a reduced posterolophid. 

The M1 , M2 and M are similar to those described by de Bruijn (1966).3 
4p4 • The pattern of two out of three p consists of isolated ridges: a short 

low anteroloph, a strong protoloph, a high and strong metacone and a low 
posteroloph. The pattern of the third specimen (PI. 10, fig. 8) consists of an 
isolated anteroloph and a strong protoloph which is connected to the low 
posteroloph. The metacone is high and strong and connected to the postero
loph. 
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All Ml -2 are similar to those described by de Bruijn (1966a). 
M3. Two out of the five M3 show the same dental pattern as those 

described by de Bruijn (1966a): the anteroloph is connected to the proto
cone, the posteroloph is isolated. In two other specimens the posteroloph is 
also connected to the protocone, thus forming a complete endoloph (PI. 10, 
fig. 7). The fifth specimen is rather different (PI. 10, fig. 9), its anteroloph 
and protoloph are not connected lingually but labially, and its metaloph is 
not connected to the protoloph, but to the posteroloph. The posteroloph is 
not connected to the protocone. 

Remarks 
Tempestia hartenbergeri resembles Praearmantomys crusafonti de Bruijn, 

1966 more than any other glirid species. The differences between these 
species are considered to be sufficient, however, to warrant the establishing 
of a new genus for the species from Masia del Barbo and Peralejos 4. The 
fossil record of Praearmantomys crusafonti, Armantomys and Tempestia is 
very poor. As a consequence, the evolutionary history of this unusual glirid 
group is still not understood. 

Genus Eliomys Wagner, 1843 

Type species: Eliomys melanurus Wagner, 1843 

Eliomys truci Mein & Michaux
 
PI. 9, fig. 1,2,4-10, PI. 10, fig. 12
 

Original reference: Eliomys truci Mein & Michaux, 1970, p. 2783 
Selected references: 

Eliomys sp., de Bruijn, 1966a 
Eliomys truci, de Bruijn et aI, 1975 

Holotype: an Ml -2 dext, deposited in the university of Lyon 
Localities with E. truci in the Teruel-Alfambra region: 

Escorihuela A, code ESAA 
Masada del Valle 7, code MDV7 
Masada del Valle 5, code MDV5 
Concud 3, code CC3 
Concud 2, code CC2 
Concud Barranco de las Calaveras, code CCL 
Concud Cerro de la Garita B, code CCB 
Los Mansuetos, code LM 
Tortajada C, code TOC 
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Masada del Valle 2, code MDV2 
Tortajada A, code TOA 
Peralejos C, code PERC 

Measurements: see table 46. 

Description 
DP4' The outline of the DP4 is triangular. A low and narrow ridge at the 

margin of the occlusal surface encloses a flat central part of the tooth. 
P4' The outline of the P4 is triangular except tor tour out of the five 

specimens from CC3, which have a trapezoid outline (PI. 9, fig. 4). In 
specimens with a trapezoid outline, the small protoconid and the small 
metaconid are separated by a narrow valley. In specimens with a triangular 
outline the protoconid and the metaconid are fused. The posterolophid is 
complete in all specimens, the mesolophid is incomplete in one specimen 
from LM and in one from CC3; it is complete in the others. The mesoconid 
is separated from the hypoconid in two CC3 and one LM specimen, it is 
separated from the protoconid in one CC3 specimen (PI. 9, fig. 4). 

MI' The width of the M1 is larger posteriorly than anteriorly. An extra 
posterior ridge is present in most specimens. The M1 has two anterior roots 
and one wide posterior root. 

Mz . The width of the Mz is anteriorly larger than posteriorly. A posterior 
extra ridge is present in many specimens. 

M3 • The M3 is rounded posteriorly. The morphology of the metalophid is 
variable;- it is either isolated, or connected to the metaconid or to the 
anterolophid. The specimens in which the metalophid is connected to the 
metaconid have no centrolophid. An extra posterior ridge is absent in all 
specimens. 

Dp4 • The pattern of the Dp4 consists of a short anteroloph, the proto
loph, the metaloph and the posteroloph. 

4p . The dental pattern of the p4 consists of the protoloph, the metaloph, 
the posteroloph and the anteroloph. The last mentioned loph may be short 
or absent. A short centroloph is present in some specimens. The metacone 
and the paracone are fused in the single specimen from LM; the protoloph 
and the metaloph of this specimen are connected both lingually and labially. 
The p 4 has three roots. 

M1 -Z • The paracone is larger than the metacone. The anterior centroloph 
is present in all specimens, a short posterior centroloph in some specimens 
only (table 47). The posteroloph is frequently not connected to the en
doloph (table 47). The assemblage from Concud 3 is rather variable. It 
contains two morphotypes: morphotype 1 (PI. 9, fig. 8) is clearly wider than 
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Length	 Width 

Loc. min. mean max. N min. mean max. N 

D 4	 LM 8.7 1 8.2 

ORR 12.0 1 11.9 1 
LM 8.8 9.50 10.2 2 7.0 8.40 9.8 2 
CC3 8.4 9.52 10.6 4 0.90 8.7 9.23 10.4 4 0.79 

P4 

M1	 ESAA 16.2 1 17.0 1 
ORR 14.3 1 15.7 1 
MDV5 12.0 12.05 12.1 2 12.6 12.65 12.7 2 
LM 11.3 11.70 12.1 3 12.0 12.50 13.0 3 
CC3 11.1 11.77 12.1 3 12.1 12.47 12.7 3 
CCB 12.1 1 12.8 1 
MDV2 12.7 1 11.9 1 

M2	 ORR 13.0 13.50 14.0 2 15.9 16.00 16.1 2 
LM 11.2 11.87 12.4 3 12.9 12.37 13.7 3 
CC3 11.6 12.08 12.7 5 0.47 12.7 13.44 14.6 5 0.73 

M3	 ORR 12.8 12.9 13.0 2 14.8 14.85 14.9 2 
MDV7 10.0 10.05 10.1 2 11.4 11.45 11.5 2 
MDV5 10.3 1 11.3 1 
LM 10.0 1 11.6 1 
CC3 9.2 10.00 10.9 5 0.64 10.9 11.38 12.8 5 0.80 
TOA 12.3 1 12.8 1 

DP4 LM 8.7 1 8.2 1 
CC3 6.5 1 9.1 1 
TOC 7.6 7.8 8.0 2 9.2 9.35 9.5 2 

p 4 ORR 10.7 11.10 11.5 2 14.6 14.70 14.8 2 
MDV7 8.6 1 11.5 1 
LM 8.0 1 12.0 1 
CC3 7.0 8.00 8.9 7 0.78 10.2 11.00 12.6 4 0.78 

MI -2	 ESAA 10.1 1 12.8 1 
ORR 13.8 14.10 14.4 2 0 
MDV5 11.50 2 14.3 14.50 14.7 2 
CC3 9.9 10.67 11.9 12 0.65 11.8 13.39 15.0 12 0.79 
CC2 11.1 11.23 11.5 3 13.5 13.83 14.0 3 
CCL 11.2 1 13.6 1 
TOC 12.3 1 14.6 1 
MDV2 10.3 11.80 12.7 6 0.89 13.1 15.13 16.6 6 1.27 
TOA 12.0 1 15.4 1 

M3	 ORR 11.2 12.08 12.7 4 0.75 15.0 15.93 17.0 3 
MDV7 9.8 1 12.5 1 
LM 9.3 1 11.6 1 
CC3 8.8 9.68 11.0 4 0.98 11.6 12.23 13.6 4 0.95 
CC2 9.9 1 12.0 1 
TOC 10.7 1 12.7 1 

Table 46. Measurements of the cheek teeth of Eliomys truci, of Eliomys intermedius from ORR, and 
of Eliomys sp. from Escorihuela A. 
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long. The labial part of its protoloph makes a right angle with the longitu
dinal axis of the molar, the lingual part is orientated obliquely. Morpho
type 2 (PI. 9, fig. 9) is about as long as wide, its protoloph is straight and 
oblique relative to the longitudinal axis of the tooth. Morphotype 2 may 
represent the M1, morphotype 1 the M2 • The distinction between both 
morphotypes is not sharp. Variable characteristics, such as the presence or 
absence of the posterior centroloph and of the posteroloph - endoloph 
connection are not restricted to one or the other of these morphotypes. The 
Ml -2 has three roots. 

M3. The anterior centroloph may be strong, weak or absent. The postero
loph of one specimen is very weak. The M3 has three roots. 

Eliomys intermedius Friant
 
PI. 9, fig. 11, 12
 

Original reference:Eliomys quercinus L. intermedius Friant, 1953, p. 164. 
Type locality: Sete (France). 
Localities with E. intermedius in the Teruel-Alfambra region: 

Escorihuela A, code ESAA 
Orrios, code ORR 

Measurements: see table 46. 

Description 
P4' The outline of the P4 is triangular. The dental pattern consists of the 

posterolophid and the mesolophid and one large and elevated cusp at he 
anterior point of the tooth. 

M
1

• The M
1 

is wider posteriorly than anteriorly. The posterior extra ridge 
is well developed in the ORR specimen, but absent in the one from ESAA. 

M2 • The M2 is posteriorly as wide as anteriorly. Both specimens from 
ORR show a trace of the posterior ridge. The M2 has three roots. 

M3. The dental pattern consists of the anterolophid, the metalophid, 
which is connected to the metaconid, a very short centrolophid, the 
mesolophid and the posterolophid. 

Dp4 • The dental pattern of the Dp4 consists of the protoloph, the 
metaloph, the posteroloph, a well developed posterior centroloph and a 
short anteroloph. 

2 2Ml - . Only fragmentary remains of Ml - are available; they show the 
posterior and anterior centrolophs to be present. 

M3. Three M3 show both the posterior and anterior centrolophs, one' 
shows the posterior centroloph only. The posterior centroloph is longer than 
the anterior one. One of the four specimens has a peculiar pattern: its 
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metaloph is connected labially to the posteroloph, while the centroloph ends 
freely at both ends. 

Eliomys sp. A 
PL 9, fig. 3 

Locality with Eliomys sp. A: Tortajada A, code TOA 
Measurements: M1 length 10,6, width 10.1; M length 8.8, width 9.7

3 

Description 
M1 . The M has a well developed posterior extra ridge.1 
M3 . The M3 has no centrolophid, its metalophid is connected to the 

metaconid. 

Remarks 
The Eliomys teeth from Tortajada A show a wide variation in size. The 

larger specimens have been classified as E. truci, the smaller ones as Eliomys 
sp. A. 

Eliomys sp. A may be conspecific with Eliomys sp. A from Crevillente 1, 
3 and 5 (de Bruijn et aI, 1975). Two species of Eliomys are also present at 
Escorihuela A. One Mz of this locality fits in with the size range of 
E. intermedius; one Ml-2 has too small a size and no posterior centrolophid. 
The latter specimen has been determined as E. truci. 

Remarks on Eliomys 
Table 47 shows counts of alternative modifications of some characteristic 

features of Ml -2 and M3 in Eliomys assemblages from several localities in he 
collections at Utrecht. The assemblages are arranged in stratigraphical order. 
Data about the localities outside the Teruel-Alfambra region are in de Bruijn 
et aI, 1975 (Crevillente, Caravaca), de Bruijn, 1974 (Goraffe, Moreda), 
Gmelig Meyling & Michaux, 1973 (Moreda, Balaruc 2), Hoyos, 1974 
(Layna), Mein & Michaux, 1970 (Hautimagne) and de Bruijn et aI, 1970 
(Maritsa). 

Three groups may be distinguished. The first group comprises the molars 
from Crevillente 1, 3 and 5, named Eliomys sp. A. The molars of these 
assemblages are small and two out of three Ml- 2 have two centrolophs. 

The second group, comprising Tortajada A and C, Masada del Valle 2 and 
5, Concud 2 and 3, Los Mansuetos, Crevillente 6 and Hautimagne, is deter
mined as E. truci (type locality Hautimagne). The molars in this group 

2cannot be shown to be bigger than Eliomys sp. A, but in most Ml - and M3 

there is no posterior centroloph. 
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Ml -2 M3 Ml -2 Ml -2 

centroloph posteroloph N centroloph N L W 
Species Localities 2 1 + 2 1 0 

E. intermedius Moreda 1 1 1 1 2 1 0 0 1 14.65 19.90 
E. intermedius Balaruc 2 (FR) 5 0 5 0 5 5 1 0 6 14.85 19.20 
E. intermedius Layna 0 3 3 0 3 1 0 0 1 14.27 17.47 
E. intermedius Goraffe 2 1 1 2 0 2 0 0 0 0 14.50 19.60 
E. intermedius Sete (FR) 1 0 1 0 1 
E. intermedius Orrios 1 0 2 0 2 3 1 0 4 14.10 
E. intermedius Goraffe 5 1 0 1 0 1 0 0 0 0 13.7 18.3 
E. intermedius Goraffe 1 3 0 3 0 3 0 0 0 0 13.57 16.97 
E. intermedius Goraffe 4 1 1 2 0 2 3 1 0 4 13.60 17.80 
E. truci Hautimagne (Fr) 0 1 0 1 1 0 1 0 1 10.3 13.4 
E. aff. intermedius Maritsa (GR) 1 0 1 0 1 4 0 0 4 12.4 14.7 
E. intermedius Caravaca '1 2 9 0 9 1 3 0 4 13.24 17.14 
E. truci Crevillente 6 0 1 1 0 1 0 0 0 0 11.5 15.2 
E. truci Masada del Valle 5 0 2 2 0 2 0 0 0 0 11.50 14.50 
Eliomys sp. A Crevillente 5 0 1 1 0 1 0 0 0 0 10.8 13.6 
E. truci Concud 3 2 10 6 6 12 0 2 2 4 10.67 13.39 
E. truci Concud 2 0 3 1 2 3 0 0 1 1 11.23 13.83 
E. truci Los Mansuetos 0 0 0 0 0 0 2 0 2 
E. truei Tortajada C 0 1 0 1 1 0 1 0 1 12.3 14.6 
E. truci Masada del Valle 2 0 6 6 0 6 0 0 0 0 11.80 15.13 
E.truci Tortajada A 0 1 0 1 1 0 0 0 0 12.0 15.4 
Eliomys sp. A Crevillente 3 1 0 1 0 1 0 0 0 0 11.4 13.9 

Eliomys sp. A Crevillente 1 1 0 1 0 1 0 0 0 0 11.1 12.5 

Table 47. The numbers of the M l -2 of Eliomys assemblages with two or one centroloph, with the posteroloph 
either -connected to the endoloph (+) or isolated (-), the numbers of the M3 with 2,1 or no (0) 
centrolophs and the mean length and mean width of the Ml -2. The localities have been arranged in 
assumed stratigraphical order. 
The localities are in Spain, France (PR) and Greece (GR). The data of E. truei from Hautimagne are after 
Mein and Michaux, 1970. 

The third group consists of the assemblages from Caravaca, Goraffe 1, 4, 5 
and 2, Orrios, Sete, Layna and Balaruc 2. These are all considered to belong 
to E. intermedius (type locality Sete). This species is characterized by the 

2greater size of the molars, the relatively larger width of Ml - , and the 
predominance of types with two centrolophs in M1 - 2 and M3 • 

If we assume that the stratigraphic sequence of localities and the deter
minations both are correct, the species have overlapping ranges in time. 
In all studied Eliomys assemblages the anterior centroloph of Ml-2 is 

always longer than the posterior one. Such a relation is not true for the M3 . 
The M3 of E. truci show the anterior centroloph only. The M3 of E. inter: 
medius always possess the posterior centroloph and in some specimens the 
anterior one as well. The posterior centroloph is always longer. 
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The molars of E. aff. intermedius from Maritsa are in the size range of 
2E. truci, but the single M l - and the four M3 all have two well developed 

centrolophs (Pi. 6, fig. 8-9, de Bruijn et aI, 1970), which is the usual 
number in E. intermedius. This assemblage thus combines the characteristic 
features of E. truci and E. intermedius. 

The assemblages of E. intermedius show some size increase through time 
(table 47). The assemblages of Eliomys sp. A and E. truci do not show such 
an increase, but the size seems to fluctuate. 

In conclusion it may be stated that E. intermedius can be distinguished 
from E. truci by its larger size and by the presence of two centrolophs. 
However, this seems to be true for the Spanish-French region only. A third 
Eliomys species of small size may be represented in Crevillente 1, 3 and 5, 
but the differences if any between it and E. truci are not clear on the basis of 
the small number of specimens found so far. 

The origin ofEliomys 
The dental morphology of the older assemblages of Eliomys differs from 

that of the younger ones by the following features: 
21) the width of the Ml - is not much greater than the length; 

2) there is a morphotype with a curved protoloph (type 2 in CC3); 
3) the posteroloph of many Ml -2 is not connected to the endoloph; 
4) many P4 have a trapezoid outline instead of being triangular. 

These four characteristics are considered to be primitive and may serve as 
clues when looking for the ancestor of Eliomys. 

Eliomys specimens with these primitive features closely resemble certain 
morphotypes of Microdyromys. They also resemble certain types in the 
assemblages of Myomimus dehmi (de Bruijn, 1966) from Nombrevilla and 
Pedregueras 2C. The assemblages of the short lineage from M. dehmi nom
brevillae to M. dehmi dehmi contain some M l 

- 2 with a complete endoloph 
which resemble Eliomys. 

Genus Myomimus Ognev, 1924 

Type species:Myomimus personatus Ognev, 1924 

Myomimus cf. dehmi (de Bruijn)
 
Pi. 10, fig. 10 & 11
 

Original reference: Peridyromys dehmi de Bruijn, 1966a p. 7-9 
Localities with M. cf. dehmi in the Teruel-Alfambra region: 

Peralejos D, code PERD 
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Peralejos 4, code PER4
 
Measurements: see table 48
 

Length Width 

Loc. min. mean max. N min. mean max. N 

P4 PER4 6.8 1 6.2 1
 
M1 PERD 11.9 12.4 12.9 2 11.1 11.3 1l.S 2
 
M2 PER4 10.1 1 9.7 1
 
M1 PER4 9.0 9.6 10.6 3 9.7 10.6 10.7 3
 

Table 48. Measurements of the cheek teeth of Myomimus cf. dehmi from Peralejos 4 and Peralejos D. 

Description 
P4' The protoconid and metaconid are small and isolated. The mesolophid 

and the posterolophid are connected lingually. There is no ectolophid. 
M1 . The anterolophid is separated from the protoconid. The metalophid is 

not connected to the metaconid. The centrolophid is relatively long. The 
mesolophid and the posterolophid are connected to the entoconid. A long 
extra ridge is present in the posterior valley. 

M
2 

• The anterolophid is separated from the protoconid. The metalophid is 
connected to the metaconid. The centrolophid extends halfway into the 
central valley. The mesolophid and the posterolophid are separated at the 
entoconid. An extra ridge is present in the posterior valley. 

2Ml - • The anteroloph is isolated. The anterior centroloph is present in all 
three specimens, the shorter posterior centroloph in two specimens. The 
posteroloph is connected to the protocone, but is separated from the 
metacone in one of the Ml -2 

Remarks 
The specimens from Peralejos 4 and D are similar in dental pattern to 

M. dehmi from Nombrevilla and Pedregueras 2A and 2C, but the teeth are 
slightly larger. 

Genus Muscardinus Kaup, 1829 

Subgenus Muscardinus Kaup, 1829 

Type species: Mus avellanarius Linnaeus 

Muscardinus (Muscardinus) crusafonti Hartenberger
 
PI. 10, fig. 1,4,5
 

148 



Original reference: Muscardinus (Muscardinus) crusafonti Hartenberger, 
1966, p. 598-599. 

Type locality: Can Llobateres (Spain). 
Holotype: an isolated M1 sin, CII025, deposited in Sabadell. 
Localities with M. crusafonti in the Teruel-Alfambra region: 

Peralejos 4, code PER4 
Masia del Barbo 2B, code MBB 
Masia del Barbo 2A, code MBA 

Measurements: see table 49. 

Length Width 

Species Loc. min. mean max. N min. mean. max. N 

M. hispanicus PEC 4.3 4.89 5.2 16 0.33 5.0 5.64 6.2 16 0.38 

M. aff. crusafonti CC3 13.6 1 12.1 1 
M. crusafonti MBB 12.6 1 10.6 11.05 12.6 2 
M. crusafon ti MBA 13.0 13.40 13.7 3 10.5 10.55 10.6 2 
M. crusafonti CL 11.7 12.83 13.9 4 0.90 10.0 10.60 11.0 4 0.54 
M. hispanicus PEC 10.6 12.28 13.4 20 0.75 8.6 9.85 10.9 20 0.65 

M. aff. crusafonti CC3 13.5 1 13.2 1 
M. crusafonti PER4 12.8 1 11.1 1 
M. crusafonti MBB 13.0 1 11.6 1 
M. crusafonti MBA 12.5 12.65 12.8 2 11.0 11.20 11.4 2 
M. crusafonti CL 11.5 12.17 12.6 3 11.2 11.93 12.6 3 
M. hispanicus PEC 10.0 12.09 12.9 20 0.66 lOA 11.08 12.0 20 0.48 

M3 M. hispanicus PEC 7.0 8.43 9.8 20 0.72 8.2 9.12 10.0 20 0.48 

p 4 M. hispanieus PEC 4.8 5.36 6.0 7 0.36 5.8 6.30 6.8 7 0.37 

M1 M. crusafon ti MBB 12.6 13.97 14.7 3 10.6 10.85 11.2 4 0.26 
M. crusafonti CL 13.1 13.81 14.6 8 0.54 11.4 12.31 13.1 8 0.58 
M. hispanicus PEC 11. 7 13.04 14.1 20 0.67 10.1 11.08 12.0 20 0.54 

M. crusafonti MBB 12.4 1 12.0 1 
M. crusafonti CL 11.8 12.94 13.7 5 0.78 12.1 13.06 13.8 5 0.70 
M. hispanicus PEC 9.8 11.04 12.5 20 0.68 10.1 11.50 12.3 20 0.66 

M. crusafonti CL 11.8 11.85 11.9 2 11.5 12.70 13.9 2 
M. hispanicus PEC 6.8 7.65 9.4 20 0.69 8.0 9.77 11.0 20 0.74 

Table 49. Measurements of the cheek teeth of several assemblages of Muscardinus. PEC =Pedregueras 
2C, CL =Can Llobateres. 

Description 
MI' The M

1 
has six ridges, which are slightly curved forward. A short 

extra ridge is present in one specimen between the third and the fourth 
ridge. The anterior two ridges are connected at the lingual and labial sides. 
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2 3	 2 

2 3 

Species Localities short long short long present absent N 

M. vireti Lissieu 0 12 0 12 0 12 12 
M. crusafonti M.d.Barbo 2A & 2B 0 3 2 1 0 3 3 
M. crusafonti Can Llobateres 0 7 5 2 1 6 7 
M. hispanicus Pedregueras 2C 4 16 20 0 8 12 20 

Table 50.	 Numbers of M1 of several Muscardinus assemblages with the anterior centroloph (1) either 
short. or long reaching the lingual tooth border. of M1 with a short or long posterior 
centroloph (2), and M1with or without an extra ridge (3). All specimens are in the collection 
of Utrecht. 

The valley between the third and the fourth ridge is slightly broader than the 
other valleys. Roots are not preserved. 

M2 . The M is anteriorly slightly broader than posteriorly. There are six2 
ridges, which are strongly curved forward. The two roots are preserved in 
the PER4 specimen only. 

M1 . Th~ anteroloph is separated from the protoloph; both ridges are 
oblique to the longitudinal axis of the tooth. The anterior centroloph is long 
and connected to the endoloph in all three specimens. Two specimens have a 
short posterior centroloph, that of one is connected to the anterior centro
loph. The third specimen has a long posterior centroloph, which reaches the 
lingual tooth border. The centrolophs, the metaloph and the posteroloph are 
slightly curved backwards. The roots are not preserved. 

M2 • One specimen has been found, it is rectangular. The protoloph is 
slightly oblique to the longitudinal axis of the tooth. A short extra ridge is 
present in front of the protoloph. The posterior centroloph is connected to 
the endoloph, the anterior centroloph is long but not connected to the 
endoloph. A short extra ridge is present. 
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Remarks 
The Muscardinus teeth from Masia del Barbo 2A and 2B and Peralejos 4 

are considered to have belonged to a single species. 
Our assemblages have been compared with M. hispaniclis de Bruijn, 1966, 

from Pedregueras 2C, with M. crusafonti Hartenberger, 1966, from Can 
Llobateres and M. vireti Hugueney and Mein, 1965, from Lissieu. It appears 
that the M1 of these species contain several morphotypes that are present in 
different proportions. Table 50 gives the frequencies of some of these 
morphotypes. 

Evidently there are trends toward longer centrolophs and toward reduc
tion of the extra ridge. 

The protoloph and the metaloph of the M1 from Pedregueras 2C are 
arranged in a chevron. This is clearest in the morphotypes with a short 
anterior centroloph (PI. 1, fig. 15, de Bruijn, 1966a). The chevron arrange
ment of these lophs is less clear in Masia del Barbo and Can Llobateres and it 
is absent in Lissieu. In the latter locality the protoloph is connected to the 
metaloph by way of an endoloph. The dental morphology of the Masia del 
Barbo specimens resembles that of M. crusafonti best. There might be a 
slight size difference, but this cannot be proven on the basis of the few 
specimens available. 

Two molars found in the sample from Concud 3 may represent a different 
species. The molar pattern fits in with that found in M. crusafonti, but the 
single M1 (PI. 10, fig. 2) has three instead of two roots and the single M isz 
larger than all other Mz (table 49) considered to belong to this species. For 
this reasons the Concud specimens are determined as M. aff. crusafonti. 

Family SCIURIDAE Gray, 1821 

The method of measuring the cheekteeth of Sciuridae is represented in 
fig. 27. It is different from the method employed by de Bruijn & Mein 
(1968) and results in slightly larger values. De Bruijn & Mein measured 
through the center of the teeth, in such a way that the sum of their 
measurements of isolated P4, M1, M2 and M3 is comparable with the length 
of the complete teeth row. This latter method is considered to be too 
subjective. 

Genus Heteroxerus Stehlin & Schaub, 1951 

Type species: Sciurus grivensis Major, 1893 
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Heteroxerus sp. A 

Locality with Heteroxerus sp. A; Masia del Barbo 2B, code MBB 

Remarks 
The specimens of H. cf. hurzleri from Masia del Barbo 2B, described by 

de Bruijn and Mein (1968) are from the Adrover collection. One M3 of 
Heteroxerus is present in the collection in Utrecht; its measures are; length 
16.6, width 18.8. Although this specimen may belong to the same species 
described by de Bruijn and Mein, it resembles the M3 of H. cf. rubricati from 
Nombrevilla better (de Bruijn & Mein, 1968, PI. 1, fig. 20). 

L 
L 

w w 

w 

L 

w 

L 

p4 MU	 M3 
Fig. 27	 Method of measuring length and width of the cheekteeth of Sciuridae; Spermophilinus 

turo/iensis taken as an example. 

Genus Atlantoxerus Major, 1893 

Type species: Sciurus getulus Linnaeus 
Synonomy: Getuloxerus Lavocat, 1961 (see de Bruijn, Dawson & Mein, 

1970, p. 569-570). 



Atlantoxerus adroveri (de Bruijn & Mein)
 

Original reference: Getuloxerus adroveri de Bruijn & Mein, 1968, p. 79-83.
 
Type locality: Los Mansuetos. 
Holotype: aM

l 
_2 sin, LM 1512, deposited in Sabadell. 

Localities with A. adroveri in the Teruel-Alfambra region: 
Masada del Valle 5, code MDV5 
Los Mansuetos, code LM 
Concud 3, code CC3 
Concud 2, code CC2 
Villalba Baja 2, code VB2 
Tortajada, code TO 
Masada del Valle 2, code MDV2 

Measurements: see table 51 

Length Width 

Loc. min. mean max. N min. mean max. N 

P4 MDV5 
LM 
CC2 
CC3 

19.9 
21.6 

20.2 

21.25 22.6 
22.65 23.7 
21.7 
21.58 22.6 

2 
2 
1 
9 0.79 

21.2 
20.1 

20.3 

21.50 21.8 
22.05 24.0 
22.0 
22.48 24.0 

2 
2 
1 

11 1.05 

M l _2 MDV5 
LM 
CC3 
TO 
MDV2 

25.0 
25.7 
27.4 
24.7 
22.5 

25.67 26.8 
27.68 30.9 
24.68 27.3 
26.30 27.2 
23.25 24.0 

3 
5 

12 
4 
2 

1.93 
1.73 
1.12 

25.0 
24.4 
24.1 
26.0 
21.6 

26.27 28.3 
28.38 30.6 
27.15 32.3 
29.05 30.7 
23.90 26.9 

3 
5 

13 
4 
3 

2.56 
2.53 
2.08 

M3 MDV5 
LM 
CC3 
CC2 
MDV2 

28.5 
27.2 

27.5 
28.75 29.0 
27.43 28.0 
24.9 
27.1 

1 
2 
4 
1 
1 

0.39 
28.2 
25.2 

25.5 
28.55 28.7 
27.62 29.5 
26.6 
27.5 

1 
2 
5 
1 
1 

1.78 

D 4 LM 
CC3 

19.0 
22.1 

1 
1 

18.7 
22.0 

1 
1 

p4 CC3 19.4 20.99 23.3 9 1.41 24.1 26.92 30.1 9 1.93 

M l -2 MDV5 
LM 
CC3 
CC2 
VB2 
TO 

22.0 
22.0 

23.7 

22.1 
23.66 26.2 
24.40 25.3 
22.8 
25.0 
24.2 24.7 

1 
8 
9 
1 
1 
2 

1.48 
1.01 

28.4 
28.9 

29.4 

27.8 
31.05 33.7 
31.35 33.7 
29.6 
29.0 
29.45 29.5 

1 
8 

10 
1 
1 
2 

2.09 
1.68 

M3 MDV5 
LM 
CC3 
VB2 

20.8 

21.1 

22.05 23.3 
25.6 
23.93 26.4 
22.9 

2 
1 

11 
1 

1.57 

23.7 

24.1 

24.55 25.4 
27.4 
27.21 30.0 
26.9 

2 
1 

10 
1 

1.97 

Table 51. Measurements of cheek teeth of Atlantoxerus adroveri. 
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Remarks 
Nothing essential has to be added to the description of the cheekteeth by 

de Bruijn & Mein, 1968. Two P3 supposed to belong to Atlantoxerus have 
been found in the Concud 3 fauna. They have one root, a rounded outline 
and their dental pattern consists of one blunt cusp. The length is 11.3-11.5, 
the width 12.7-13.0. 

4A fragment of an Ml _2 (length 23.3) and a fragment of a p (length 20.1) 
of Atlantoxerus in the Orrios association allow genetic determination only. 

Genus Spermophilinus de Bruijn and Mein 

Type species: Spermophilinus turoliensis de Bruijn and Mein 

Spermophilinus turoliensis de Bruijn and Mein
 
PI. 7, fig. 6
 

Original reference: Spennophilinus turoliensis de Bruijn and Mein, 1968, 
p.86-89. 

Type locality: Los Mansuetos. 
Holotype: Ml _2 , LM 92, deposited in the museum of Sabadell. 
Localities with S. turoliensis in the Teruel-Alfambra region: 

Vaidecebr<o 3, code VDC3 
Masada del Valle 5, code MDV5 
Los Mansuetos, code LM 
Concud 3, code CC3 
Concud 2, code CC2 
Concud Cerro de la Garita, code CC 
Masada del Valle 4, code MDV4 
Tortajada B, code TOB . 
Masada del Valle 2, code MDV2 (bredai-turoliensis) 

Measurements: see table 52 and 53. 

Description 
Since the P4 of S. turoliensis was not known to de Bruijn and Mein, it is 

described below. The description of the other dental elements needs not to 
be repeated. 

P4' The protoconid and the metaconid are situated close to each other. A 
small mesoconid is present, the ectolophid is weak, the entoconid is absent. 
The talonid basin is enclosed by a strong posterolophid, which is separated 
from the metaconid by a narrow valley. 

Remarks 
The Spermophilinus teeth from MDV2 are intermediate in size between 



Length Width 

Locaties min. mean max. N min. mean max. N 

Masada del Valle 5 16.4 1 14.4 1 
Los Mansuetos* 17.8 18.8 19.8 2 13.0 14.40 15.8 2 
Los Mansuetos 16.8 1 13.9 1 
Concud 3 16.3 1 13.1 1 
Concud 2 16.5 16.50 16.5 2 14.0 15.25 16.5 2 
Masada del Valle 2 17.8 1 14.9 1 
La Grive M 14.1 15.36 16.2 19 0.63 11.6 13.80 15.3 19 0.92 

Masada del Valle 5 19.1 1 16.5 16.75 17.0 2 
Masada del Valle 2 17.1 1 17.2 1 
La Grive M 14.6 16.60 17.8 18 0.88 14.0 15.45 17.4 18 0.99 

Masada del Valle 5 19.8 21.31 22.10 7 0.87 21.1 23.97 25.7 6 1.57 
Los Mansuetos* 23.3 1 25.0 1 
Concud 3 21.0 22.66 25.3 8 1.51 23.2 24.76 28.0 8 1.57 
Concud 2 23.1 1 26.9 1 
Masada del Valle 2 19.0 21.80 23.3 4 1.93 20.4 23.25 24.7 4 1.98 
Tortajada B 22.4 22.55 22.7 2 o 
La Grive M 17.2 19.42 21.7 20 1.17 17.2 21.15 24.4 20 1.97 

Masada del Valle 5 25.0 26.50 28.0 2 24.5 24.80 28.1 2 
Los Mansuetos* 25.7 26.45 27.2 2 22.0 23.00 24.0 2 
Concud 3 26.0 26.68 27.6 4 0.68 23.4 24.95 25.5 4 1.03 
Concud 2 24.7 24.95 25.2 2 25.0 25.25 25.5 2 
Concud o 24.2 1 
Masada del Valle 4 26.0 1 o 
Masada del Valle 2 23.9 24.45 25.0 2 21.6 1 
La Grive M 20.9 23.10 25.0 19 1.25 19.1 20.71 21.8 19 0.84 

Table 52. Length and width of lower cheek teeth of Spermophilinus bredai from La Grive (collection 
Lyon), Spermophilinus bredai-turoliensis from Masada del Valle 2 and Spermophilinus 
turoliensis from Tortajada B, Masada del Valle 4 and 5, Concud 2 and 3, Los Mansuetos and 
Valdecebro 3. 
Los Mansuetos* data from the collection Adrover. 

those of S. turoliensis and S. bredai. Tables 52 and 53 include measurements 
of S. bredai from the type locality La Grive M. As the SIZe IS the only 
discriminating factor between the species, the specimens from MDV2 are 
classified as an assemblage intermediate between S. bredai and S. turoliensis. 
Daxner-Hock (1975) described a Sperrnophilinus assemblage of similar 
systematic position from Eichkogel. 

Family CASTORIDAE Gray, 1821 

The nomenclature used for the folds in the cheekteeth of the Castoridae is 
that of Stirton (1935), who made a distinction between the features of the 

155 



Length	 Width 

Localities min. mean max. N min. mean max. N 

D 4	 Masada del Valle 5 17.6 1 20.7 1 
Los Mansuetos* 17.1 17.40 17.7 2 0.21 16.1 17.60 19.1 2 2.12 
Concud 3 16.5 17.68 18.9 6 0.99 17.3 18.80 20.4 5 1.49 
Masada del Valle 4 16.7 1 18.8 1 
Masada del Valle 2 16.6 1 16.2 1 
La Grive M 14.2 15.73 17.2 20 0.81 14.7 16.29 17.7 20 0.99 

p4 Masada del Valle 5 17.5 1 19.7 1 
Los Mansuetos* 18.6 19.60 20.4 3 0.92 22.3 22.93 23.8 3 0.78 
Concud 3 19.0 1 21.6 1 
Masada del Valle 2 16.0 17.00 18.0 2 1.41 18.3 19.30 20.3 2 1.41 
La Grive M 14.8 16.67 19.0 19 1.12 17.7 19.52 22.9 19 1.21 

M1-2 Valdecebro 3 22.1 1 0 
Masada del Valle 5 20.7 21.04 21.7 5 0.40 21.0 25.61 27.0 7 2.13 
Los Mansuetos* 19.7 20.43 21.1 3 0.70 25.3 25.83 26.0 3 0.68 
Concud 3 20.9 21.50 22.4 3 0.79 24.3 25.03 26.4 3 1.18 
Masada del Valle 4 21.8 1 25.3 1 
Masada del Valle 2 19.6 20.13 20.6 8 0.41 23.6 25.36 27.1 7 1.12 
La Grive M 17.0 18.40 20.0 20 0.85 17.6 21.76 24.0 20 1.61 

M3	 Masada del Valle 5 24.3 25.32 26.1 5 0.68 22.1 24.24 25.5 5 1.32 
Los Mansuetos* 26.0 26.00 26.0 2 24.8 1 
Concud 3 25.0 25.76 26.7 5 0.70 22.3 23.52 24.5 5 0.94 
Masada del Valle 2 21.9 23.78 25.1 4 1.35 21.2 21.38 23.1 4 0.85 
La Griv~ M 20.3 21.82 23.9 20 1.04 19.3 20.51 22.4 20 0.94 

Table 53.	 Length and width of upper cheek teeth of Spermophilinus bredai from La Grive (collection 
Lyon), Spermophilinus bredai-turoliensis from Masada del Valle 2 and Spermophilinus 
turoliensis from Tortajada B, Masada del Valle 4 and 5, Concud 2 and 3, Los Mansuetos and 
Valdecebro 3. Los Mansuetos* data from the collection Adrover. 

occlusal surface and those of the lateral sides of the teeth. The folds at the 
lingual and labial sides are named striids for lower, and striae for upper teeth. 
The folds at the occlusal surface are 'named flexids for the lower and flexae 
for the upper teeth. Isolated enamel islands on the occlusal surface are 
fossettids in the lower and fossettes in the upper teeth. The terminology of 
Stirton is indicated on the plates. 

Genus Chalicomys Kaup, 1832 

Type species: Chalicomys jaegeri Kaup, 1832 

Chalicomys jaegeri Kaup
 
PI. 15, fig. 1-5
 

Original reference: Chalicomys jaegeri Kaup, 1832, p. 994.
 
Type locality: Eppelsheim (Germany).
 
Locality: Masia del Barbo 2B, code MBB
 



Measurements: see table 54. 

Length	 Width 

min. mean max. N min. mean max. N 

D4 A=B 6.0 6.3 6.8 3 4.6 4.8 5.0 3 
A 8.2 8.70 9.4 5 0.49 6.4 6.96 8.2 5 0.77 

P4 B 8.4 10.10 11.3 5 1.06 6.6 7.22 8.0 5 0.57 
Ml _ A 8.0 1	 5.5 1 

P4 

2
 
Ml _ B 5.4 6.15 6.8 5 0.49 5.0 6.37 7.2 5 0.78
2 

D 4 A=B 5.2 5.37 5.7 3 5.0 5.23 5.8 3
 
p 4
 B 7.0 1 7.2 1
 
Ml -2
 A 5.0 5.23 5.6 7 0.20 4.7 5.04 5.3 7 0.27
 
Ml -2
 B 4.6 4.94 6.0 9 0.45 5.0 5.37 6.0 9 0.17 

Table 54.	 Measurement of the length and width of the cheek teeth of Chalicomys jaegeri from Masia 
del Barbo 2B. The measurements have been taken with a vernier calliper and are expressed 
in mm units. 
A is the length and width of the occlusal surface, if this is still above the end of the lingual 
striids (labial striae); 
B is the length and width taken at the end of the lingual striids (labial striae). 

Measurements of the lower teethrow (one specimen): 

Length of the occlusal surface P4 - M3 : 23.9 
Length of the occlusal surface M1 - M3 : 19.0 
Alveolar length P4 - M3 : 26.5 

Description 
The anterior surface of the lower incisors is slightly convex. The enamel 

covering the anterior surface is about 0.25 mm thick and continues about 
1 mm on the lateral sides. The length and width in section are 6.2-6.8 mm 
and 6.5-7 mm respectively. 

The cheekteeth are hypsodont, with striids and striae filled with cement. 
Roots are only found in worn cheekteeth. 

DP4' The meso- and hypostriid end about 2 mm above the crown base. 
The paraflexid is present in one juvenile individual only, the other specimens 
show a curved parafossettid. The parafossettid of one specimen is separated 
from a lingual, small and rounded fossettid. 

P4' The hypostriid of 4 out of five individuals is long, reaching the crown 
basis. The lower part of the hypostriid is wider than its upper part. The 
hypostriid of one specimen ends 8-9 mm above the crown base. The 
metastriid is absent in moderately worn specimens, it is 3 mm long in the 
unerupted P4 (PI. 15, fig. 4a). The parastriid of this specimen is 8 mm long, 
it is absent or short in our moderately worn specimens. A rounded rootlet is 
present below the mesostylid in four specimens. The smallest specimen lacks 
this rootlet. Most specimens are longer at the crown basis than at the 
occlusal surface. 
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Ml _2 • All specimens are slightly longer than wide. The M _ may have
l 2 

three or four roots. The specimens with three roots have one broad un
divided posterior root. The three lingual striids are short, the posterior one is 
the shortest in most specimens. 

M3 . The posterior side is less wide than the anterior side, in other aspects 
the M resembles the M _2 • 1 

Op]. The hypostria of the Op4 ends about 5 mm above the crown basis. 
The labial side of two moderately worn specimen shows a short mesostria. 

2Ml 
- . The occlusal surface of slightly worn specimens is longer than that 

of worn ones. The hypostria is long, ending about 8 mm above the crown 
base in moderately worn specimens, and 2-4 mm above the open base of 
slightly worn specimens. The mesostria is much longer than the para- and 
metastriae. 

The length of the parastria, mesostria and metastria of one specimen, 
which occlusal surface is hardly. worn, are 2, 8 and 1 mm respectively. The 
hypo- and paraf1exus of slightly worn specimens are interconnected. Some 
specimens show a small parafossette separated from the hypof1exus, other 
specimens have no parafossette, but a deep and long hypof1exus only. 

Remarks 
Kaup (1832) described three new species of Castoridae, representillg three 

new genera: Palaeomys castoroides, Chalicomys jaegeri and Chelodus typus 
from Eppelsheim (Germany). Hiinermann (1966) synonymized Palaeomys 
castoroides and Chalicomys jaegeri, and he named the single remaining 
species Chalicomys jaegeri. Evidently the better preservation of the holotype 
lead Hiinermann to his choice. Franzen & Storch (1975) followed Hiiner
mann in uniting Kaup's three species, but neglecting the rules of zoological 
classification (art. 28) they incorrectly named the species P. castoroides. 

The species C. jaegeri is often included in Steneofiber Geoffrey Saint
Hilaire, 1833. This is not correct because Chalicomys has priority and the 
type species of these genera are in any case sufficiently different in size and 
morphology to retain both generic names. 

Specimens of c. jaegeri from Eppelsheim are slightly larger than those 
from Masia del Barbo, but they are very close in dental morphology (see 
Franzen & Storch, 1975). The Masia del Barbo specimens are slightly 
smaller than as yet undescribed specimens from Pedregueras lA and 2A in 
the Utrecht collection which should also be included in C. jaegeri. The 
distinction of the Vallesian species Castor vidali Crusafont, Villalta ami 
Bataller, 1948 from c. jaegeri has not yet been sufficiently established. This 
species might be closely related to C. jaegeri. 
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Genus Dipoides Jager, 1835 

Type species: Dipoides problematicus Schlosser, 1902 

Dipoides problematicus Schlosser
 
PI. 16, fig. 1-6
 

Original reference: Dipoides problematicus Schlosser, 1902, p. 21-22. 
Selected reference: Dipoides problematicus, Crusafont, Villalta & Bataller, 

1948. 
Type locality: Salmendingen (Germany). 
Localities with D. problematicus in the Teruel-Alfambra region are: 

La Fontana, code LF
 
Valdecebro 3, code VDC3
 
Masada del Valle 7, code MDV7
 
Masada del Valle 5, code MDV5
 

Length	 Width 

Loc. min. mean max. N min. mean max. N 

P4	 LF 6.8 t 4.7 
LM 5.7 6.83 7.8 4 0.86 4.3 5.20 5.7 4 0.62 
CC 6.9 7.25 7.6 2 5.0 5.20 504 2 

M1	 LF 5.2 5.0 
LM 4.2 4.4 

_ VDC3 5.8	 4.8M1 2 

M3 MDV7 4.0 3.2 

2Mt . 2and M1- LF 4.5 5.65 6.8 2 4.8 4.90 5.0 2 
VDC3 4.0 4.33 4.8 3 4.7 4.89 5.3 3 
LM 4.0 4.53 5.3 12 0040 4.6 4.97 5.7 12 0.35 
MDV2 5.2 1 5.3 

Dp4	 LF 4.1 1 3.8 1 
VDC3 4.2 1 3.8 1 

M1-2 LF 4.8 t 4.2 1 
MDV7 3.8 1* 3.4 1* 
LM 3.8 4.33 4.6 3 3.5 4.57 5.8 3 
CC 4.7 1 4.9 1 
MDV2 4.2 4.7 5.2 3 5.2 5.23 5.8 3 

Table 55. Measurements of the cheek teeth of Dipoides problematicus. The measurements have been 
taken at the occlusal surface, or below when the specimens are slightly worn and belong to 

2young individuals. The measurements are expressed in mm units. The group M1_2 and M1
contain the dental elements which could not be determined to specific elements. (* This 
young specimen can not be measured below its occlusal surface). 
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Los Mansuetos, code LM 
Concud, code CC 
Masada del Valle 2, code MDV2 

Measurements: see table 55. 

Description 
Lower incisors. The anterior surface is rounded. The length and width in 

section are 5.0-5.5 mm and 4.8-5.0 mm respectively. 
In the cheekteeth striids and striae are filled with cement. The base of 

little worn specimens is open. That of moderately worn specimens is closed, 
but roots are never present. p 4 and M3 were not recognized in our material. 

P4' The occlusal surface of slightly worn specimens is shorter than that of 
worn specimens. The hypostriid is deep, reaching the open base in little worn 
specimens and ending about 1 mm above the crown base of worn specimens. 
The parastriid and mesostriid are of about equal length and slightly shorter 
than the hypostriid. A specimen from La Fontana (PI. 16, fig. 1) is aberrant 
in showing a reduced anterior tooth part. 

M1 -2 . All molars have one lingual and one labial striid. The striids of little 
worn individuals reach the open base of the crown, those of worn specimens 
end just above this base. The anterior part of the occlusal surface is 
longitudinally shorter than the posterior part. A fagment of a lower jaw 
from Los Mansuetos (PI. 16, fig. 2) shows an unerupted P 4 and a little worn 
M 1 • The M has two lingual striids, the parastriid and mesostriid, the former1 
being only 3 mm long. The mesoflexid of this specimen has a narrow 
connection with the hypoflexid and there is a small metafossettid. One of 
the Ml _2 from VDC3 shows three narrow and shallow striids at its posterior 
side (PI. 16, fig. 6). 

M3 . One possible M3 from MDV7 is small and its anterior side is wider 
than its posterior side. The hypostriid and mesostriid reach the open basis of 
the crown; a very short and narrow metastriid is present. 

Dp4 • The hypoflexus is separated from the parafossette. Short meso- and 
hypostriae are present. 

Ml -2 • The hypostria and mesostria are long, reaching the open base of 
little worn molars, ending just above the crown basis of worn specimens. The 
metastria is short in little worn specimens, it is 3 mm long in one MDV2 
specimen (PI. 16, fig. 5) with an open crown basis. The length of the 
parastria is variable; the above mentioned MDV2 specimen shows one which 
reaches the base of the crown (17.8 mm long), in other specimens it is much 
shorter. The parastria and the parafossette and metafossette of most 
specimens disappear soon through wear. The occlusal surface then shows a 
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long hypoflexus and a mesoflexus (or a metafossette) only. These specimens 
strongly resemble lower molars, right upper molars being similar to left lower 
molars, and left upper molars to right lower ones. 

Remarks 
The variation in morphology and in size is small. Thus all five assemblages 

are considered to represent one species. The dental morphology of described 
species of Dipoides is rather similar. Differences seem to be in the size and in 
the length of striae and striids. Our specimens are about 10 percent larger 
than those of D. problematicus from the type locality and Dorn-Diirkheim 
(Franzen & Storch, 1975). The parastria and metastria of most of our 
specimens seem to be shorter than those in the Dorn-Diirkheim teeth. 

Comparison of our specimens with a cast of a molar of D. sigmodus 
(Gervais, 1859) from the type locality Montpellier, shows that D. sigmodus 
is considerably larger. D. anatolicus (Ozansoy, 1961) is about as large as 
D. sigmodus. D. major; Schlosser, 1903, is known from a lower jaw only; its 
molars have the same size as the specimens from the Teruel-A]fambra region, 
and morphological differences are not apparent. 
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Chapter V 

BIOSTRATIGRAPHY AND CHRONOSTRATIGRAPHY
 

BlOSTRATIGRAPHY 

Research on some 35 of the sampled localities in the Teruel-Alfambra 
region produced data on faunas of smaller mammals which together give a 
fairly complete picture of the faunal development in the area from about 
Middle Miocene till the end of the Pliocene. Since all faunas were collected 
from layered sediments, lithostratigraphic information gives the first clue for 
reconstructing the correct time order of the localities and their faunas. It has 
been shown in the chapter on lithostratigraphy that the four formations 
recognized are largely time equivalent. The bedding planes that separate 
any two formations are likely to be strongly heterochronous on a basin-wide 
scale and the same is true of any individual layer if it were recognizable (it 
commonly is not) over a larger distance. As a consequence a correct strati
graphic order of localities can only be safely assumed for sections surveyable 
in the field within a few kilometers distance. 

The most complete succession of localities based on the field data is from 
bottom to top that of Masia del Barbo 2A, 2B, Alfambra, Tortajada A, 
Masada del Valle 2, 3, 4, 5, 6 and 7 (fig. 5). Other successions with fewer 
localities are Tortajada A, Band C (fig. 5), and Peralejos A, B, C and D 
(fig. 2). Pairs of localities with correct order are Villalba Baja 2 and 1, and 
Los Mansuetos 2 and Los Mansuetos. 

For the correct correlation of the suites of localities in these five suc
cessions we can not rely on the field data. The same is true for the relative 
position of the remaining individual localities. The lithostratigraphy of the 
entire area gives no more than a rough check on the approximate position in 
the ultimate ordering of localities. 

Although the next step in the establishing of the time order of the 
localities inevitably introduces the element of circular reasoning, we have to 
resort to our ideas on evolution of the faunal associations and smaller 
taxonomic groups. 

If we consider the resulting composite range chart of figure 28, it is 
obvious that the sound lithostratigraphic observations provide a safe frame
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Fig. 28	 Distribution of the rodent species in the localities of the Teruel-Alfambra region and a 
biozonation primarily based on the Muridae. Eozapus intermedius and Parapodemus sp. A 
from Perelejos D (PERD) were found in a 1976 sample; they are not described in chapter 
IV. C.c.g. is Castillomys erusafonti gracilis. 
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work. The longest suite of localities covers nearly the entire column from the 
bottom (MBA) to fairly high in the top part (MDV7). The relative position 
of the topmost localities Orrios, Escorihuela, Escorihuela A and Concud 
village is entirely based on the concept of faunal development. 

Otherwise the concept plays a role for the large group of localities placed 
between MDV4 and MDV5. There may be errors in order especially for poor 
and small assemblages, but as a whole the stratigraphic succession in 
figure 28 may be considered trustworthy. 

If we combine the chart with the lithostratigraphic sections in figure 5, 
some conclusions may be drawn about the rapid facies changes in the basin. 
For one thing, supposed field correlation and the faunal data show that the 
most likely position of the boundary between the Peral and Alfambra 
Formations in Masia del Barbo and Masada del Valle is drawn at distinctly 
different time levels. In addition figure 5 shows that sedimentary thickness 
cannot be used for correlation. In the Tortajada section a fairly thick 
sedimentary sequence containing localities A and B corresponds to a much 
thinner part of the Masada del Valle section below MDV2 unless again the 
correlation of the Peral-Alfambra boundary is grossly heterochronous in the 
comparison of both sections. 

In the range chart of figure 28 the species have been grouped per family 
and since evolutionary events are considered to have greatest biostratigraphic 
significance, the species per family are arranged in the order of their entries. 
In this way the chart is most easily read for the next step, which is the 
definition of the local biozones. 

Altogether six biozones are recognized which are primarily based on the 
changes in the Muridae. Their definition and major characteristics are as 
follows. 

1. Progonomys hispanicus Zone 
Diagnosis: Partial range-zone fr'om the entry of P. hispanicus to the entry of 

Parapodemus lugdunensis. 
Type locality: Masia del Barbo 2B. 
Additional data of biostratigraphic significance: In the Teruel-Alfambra 

region this zone appears to comprise the total range of P. hispanicus, that of 
P. cathalai for the lower part of the zone and that of Parapodemus sp. for 
the upper part. Hispanomys peralensis was found to be restricted to this 
zone and among the Gliridae Muscardinus crusafonti and Tempestia harten
bergeri are present in the lower part only. Eozapus intermedius starts its range 
in the upper part of the zone. 
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2. Parapodernus lugdunensis Zone 
Diagnosis: Partial range zone from the entry of P. lugdunensis to the entry 
of P. gaudryi barbarae. 
Type locality: Tortajada A. 
Additional data of biostratigraphic significance: The total range of P. lug

dunensis covers the entire zone. Occitanomys sondaari and Valerymys vireti
 
are both restricted to this zone.
 
Eozapus intermedius is present in this zone in the Teruel-Alfambra region.
 
The cricetid species Hispanomys freudenthali and Kowalskiafahlbuschi start
 
their temporal range in this zone and amongst the Gliridae Eliomys truci
 
makes its appearance.
 

3. Parapodemus gaudryi barbarae Zone 
Diagnosis: Partial range zone from the entry of P. gaudryi barbarae to the 

entry of Stephanomys ramblensis. 
Type locality: Los Mansuetos. 
Additional data ofbiostratigraphic significance: The zone comprises nearly 

the entire range of P. gaudryi barbarae. Occitanomys adroveri is restricted to 
this and the overlying Stephanomys ramblensis Zone. The O. adroveri 
specimens from the higher zone can be differentiated by their smaller size. 
Ruscinomys schaubi seems to be of local biostratigraphic interest, because it 
has been found only in the Teruel basin. The Sciuridae appear at about the 
base of the zone with A tlantoxerus adroveri and Spermophilinus turoliensis. 
The former is restricted to this zone. 

4. Stephanomys ramblensis Zone. 
Diagnosis: Partial range-zone from the entry of S. ramblensis to the entry 

of c. crusafonti gracilis. 
Type locality: Valdecebro 3. 
Additional data of biostratigraphic significance: 

The total range of Stephanomys ramblensis is incorporated in the zone. Its 
range shows a short overlap (MDV6) with that of P. gaudryi barbarae the 
nominate subspecies of the underlying zone. Apodemus gudrunae and 
Cricetus cf. kormosi are restricted to this zone. Several species end their 
range in this zone. Among those not yet mentioned are Valerymys turo
liensis, Kowalskia fahlbuschi and Dipoides problematicus. 

5. Castillomys crusafonti gracilis Zone. 
Diagnosis: Partial range zone from the entry of c. crusaforcti ~racilis to the 

entry at Mimomys stehlini. 
Type locality: Orrios. 
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Additional data of biostratigraphic significance: 
In the Teruel-Alfambra region the zone so far corresponds with a single
 
locality and the total range of c. crusafonti gracilis.
 
Apodemus dominans, Trilophomys pyrenaicus are absent from the earlier
 
biozones.
 

6. Mimomys stehlini Zone. 
Diagnosis: This zone is characterized by the total range of Mimomys 

stehlini. If it is to be used in longer sections in Spain or elsewhere its upper 
limit remains to be defined. 

Type locality: Escorihuela 
Additional data of biostratigraphic significance: Stephanomys minor, 

Mimomys gracilis and AI. aff. cappettai are restricted to this zone. 

Remarks 
Since several evolutionary trends can be followed closely, it is quite 

certain that the Progonomys hispanicus, Parapodemus lugdunensis, Para
podemus gaudryi barbarae and Stephanomys ramblensis Zones are based on 
a faunal sequence without major gaps. The fossil record of the upper part of 
our sequence is much less complete. This is shown by the faunal sequences 
from the Caravaca and Goraffe sections (de Bruijn, 1974). These faunas lead 
to the conclusion that a considerable hiatus must be present between the 
S. ramblens'is and c. cmsafonti gracilis Zone of the Teruel-Alfambra region. 
A more detailed biostratigraphic subdivision of sections and localities 
between the Stephanomys ramblensis Zone and the Mimomys stehlini Zone 
is considered to be possible in future by using various Stephanomys species 
as zonal markers. 

Comparison and correlation with earlier established biostratigraphic divisions 

Thaler (1966) subdivided the SW European non-marine Tertiary into 
zones based on the evolutionary levels of the mammal faunas from a selected 
set of reference localities. These zones are hard to place in the stratigraphic 
framework of the recommendations of the International Subcommission of 
Stratigraphic Classification (ISSC guides 1961 and 1975). The zones are 
named after localities and must be correlated by means of their faunal 
contents and are implied to have a chronostratigraphic meaning. Essentially 
the zones are biostratigraphic units with undefined or poorly defined limits. 
Nevertheless they are well comparable with our and other zonations. 

The relevant part of Thaler's zonal scheme has been included in figure 29. 
The "zone de Sabadell", type locality Can Llobateres, includes Masia del 
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Fig. 29	 Correlation of the biozonation and selected localities of the Teruel-Alfambra region with the 
zonations of Thaler (1965) and of Mein (1975) as well as with some selected localities 
outside the Teruel-Alfambra region. The degree of certainty about the position of the latter 
localities is expressed in their place in the column: from left to right the degree of certainty 
is considered to decrease. 

Barbo 2A and 2B. This zone is followed by the "zone de Temel", type 
locality Los Mansuetos. This zone coincides with our Parapodemus lug
dunensis and Parapodemus gaudryi barbarae Zones. The Stephanomys 
ramblensis Zone corresponds with part of the "zone de Alcoy". The Castil
lomys crusafonti gracilis Zone and the Mimomys stehlini Zone can be 
included in the "zone de Perpignan". 

Mein (1975) presented another zonal scheme for the continental Neogene 
of Europe and North Africa based on fossil mammals. Some of the 
numbered zones have not been defined in the sense of the guidelines of the 
ISSC, because they lack type localities and clear-cut biostratigraphic bounda
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ries. They are variously characterized by single species, by associations of 
taxa or by entries of taxa. Apart from these shortcomings, Mein's zonal 
scheme is quite understandable and most European and North African 
localities of importance have been included. 

The participants of the "International Symposium of Mammalian Strati
graphy of the European Tertiary" held in Munich 1975 (Fahlbusch, 1976) 
decided to adopt Mein's zonal scheme adding reference localities to each of 
these zones. The R.C.M.N.S. congress, Bratislava 1975, subsequently 
approved this subdivision as a basis for further work. Our biozones largely 
coincide with the pertinent parts of Mein's zonation. Three of Mein's 
reference localities are situated in the Teruel-Alfambra region (Masia del 
Barbo 2B for zone 10, Los Mansuetos for zone 12 and Arquillo = La 
Fontana for zone 13. His zones 10-13 appear to correspond to our faunal 
succession (fig. 29). 

The locality Orrios can be placed in the upper part of zone 14 or the 
lower part of zone 15 of Mein. Mimomys stehlini is considered by Mein to be 
characteristic for zone 16, although the locality Escorihuela with predo
minant M. stehlini is placed in zone 15. The M. stehlini Zone is considered to 
coincide with parts of zones 15 and 16 of Mein. 

CHRONOSTRATIGRAPHY 

The biostratigraphic sequence in the Alfambra Formation covers the 
major part of three successive stages of the continental chronostratigraphic 
scale, the Vallesian, Turolian and the Ruscinian. 

Vallesian 

Author: Crusafont Pairo (1951, 1960), see Marks (1971), Aguirre et al. 
(1975) and Crusafont & Hartenberger (1975). 

Stratotype: Can Ponsich in the Valles Penedes in NE Spain; reference 
locality (or neostratotype): Can Llobateres, situated in the same area. 

The lithostratigraphy of neither the stratotype of the Vallesian nor its 
reference locality Can Llobateres has been fully described. Upper and lower 
limits of the Vallesian in the type section and the biostratigraphic sequence 
covering the type section or the type area have not yet been dealt with in 
detail. 

The base of the Vallesian is considered by its author to coincide with the 
appearance of Hipparion. An upper limit in a biostratigraphic sense was given 
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by the definition of the overlying stage, the Turolian. 
The participants of the International Symposium on Mammalian Strati

graphy in Munich, April 1975, decided to include in the Vallesian the 
deposits of zones 9 and 10 of Mein (1975). This suggestion was followed by 
the participants of the sixth R.C.M.N.S. congress in Bratislava (1975). The 
base of zone 9 is the appearance level of Hipparion. So far the history of the 
rodent faunas during the Vallesian is imperfectly known, because continuous 
sections with several fossiliferous levels have not yet been found. Moreover, 
the number of well described Vallesian rodent faunas is limited. 

At least the lower part of the Progonomys hispanicus Zone of the 
Teruel-Alfambra region can be correlated with the stratotype of the Val
Iesian and the reference locality Can tlobateres by means of the presence of 
Progonomys cathalai. 

The Masia del Barbo and Peralejos sections in the Teruel-Alfambra region 
permit a rather detailed study of some rodent species in the upper part of 
the Vallesian. The boundary between the Vallesian and the Turolian is 
correlated with the base of the Parapodemus lugdunensis Zone, which is in 
accordance with the propositions of the Munich and Bratislava congresses. 

Turolian 

Author: Crusafont Pairo (1965). For description see Marks (1971) and 
Aguirre et al. (1975). 

Stratotype: the stratotype is in the Los Mansuetos section (see figure 8), 
but the upper and lower limits of the stratotype have never been defined in 
the section itself. 

The participants of the symposium in Munich decided to include zones 
11, 12 and 13 of Mein (1975) in the Turolian. Zone 11 and 12 coincide with 
the Parapodemus lugdunensis and Parapodemus gaudryi barbarae Zones 
respectively. The Stephanomys ramblensis Zone corresponds with the lower 
part of zone 13. 

The Parapodemus gaudryi barbarae Zone is the only zone which can be 
recognized in the stratotype (Los Mansuetos and Los Mansuetos 2 localities). 
The upper and lower limits of the Turolian as correlated with the zonal 
scheme at the symposium in Munich cannot be recognized in the stratotype 
section due to the absence of additional mammal faunas. From the regional 
stratigraphy it may be concluded that the lower and upper parts of the Los 
Mansuetos section reach into the Vallesian and Ruscinian respectively. Litho
stratigraphic correlations in this region are not trustworthy however. If we 
wish to remain within the Munich agreement about the correlation between 
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the Turolian and the mammal zones we should refrain from defining lower 
and upper boundaries for the Turolian in the field, as proposed by Adrover 
et al (1975). An unfortunate choice might contain the risk that one day an 
overlap with the adjoining stages can be proved. We should keep to the 
certain parts of both mammal levels in the type section, having the possibili
ty that the latter can be expanded below and above as soon as this appears 
warranted. 

Ruscinian 

Author: Kretzoi (1962) 
The Ruscinian has its type area in the so-called "Rousillon-series" 

(Perpignan) in southern France. A stratotype has never been formally 
designated, but the "Batterie de Serrat d'en Vacquer" is usually considered 
as such. This stratotype is inaccessible at the present because it is situated in 
a military camp. Fossil mammals from this locality have been described by 
Deperet (1890-1897) and by Hugueney and Mein (1966). 

Kretzoi did not define a lower limit for the Ruscinian. De Bruijn et al 
(1975) suggested including the locality Caravaca in the Turolian and younger 
localities in the Ruscinian. 

If this suggestion is followed the base of the Ruscinian can be approxi
mately correlated with the base of the Pliocene as used in marine mediter
ranean stratigraphy. The participants of the symposium in Munich defined 
the base of the Ruscinian accordingly, including zone 13 of Mein (1975) in 
the Turolian and assigning zone 14 to the Ruscinian. 

In his original description, Kretzoi gave an upper limit for the Ruscinian 
by defining the overlying stage, the Csarnotian ("Csarn6tanum"). The strato
type is the fissure filling Csarn6ta 2 in Hungary. Defined in this way the 
Ruscinian represents a rather short time span. The participants of the 
Munich symposium decided to include zones 14 and 15 in the Ruscinian. 
This implies that the Csarnotian, which is placed in zone 15, may be 
considered as a local substage for the upper part of the Ruscinian. 

The Ruscinian includes the major part of the Castillomys crusafonti 
gracilis Zone, the Mimomys stehlini Zone and an as yet unnamed interval in 
between these zones. The lower part of the C. crusafonti gracilis Zone 
belongs to the Turolian (represented in the locality Caravaca) Although 
M. stehlini is considered to be characteristic for zone 16 by Mein (1975), 
Escorihue1a with predominantly M. stehlini was placed in zone 15. If w~ 

include the M. stehlini Zone in the Ruscinian then a part of zone 16 of Mein 
belongs to the Ruscinian as well. 
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The quantitative composition of the rodent faunas of the Teruel-Alfambra 
region 

For comparison of our biozonation with zones and species elsewhere we 
must be aware that any local faunal succession is the result of interplay 
between evolution and environment. In order to estimate the possible 
influence of environment, or rather differences in environment, in our 
succession, it has to be checked whether the quantitative composition of the 
faunas shows marked changes. 

Figure 30 shows the relative frequencies of major taxa in some of the 
larger samples. The data are based on all specimens, including the damaged 
ones. The composition of the various faunas has been estimated from the 
sums of all M1 , M2 , M1 and M2 of each species per locality. 

The Muridae predominate with percentages between 75 to nearly 100 in 
all faunas up to the S. ramblensis Zone. This percentage drops to below 50 in 
both higher zones (Ruscinian), because of high numbers of Trilophomys and 
A rvicolidae. 

The change in dominance from the Muridae to Trilophomyidae and 
Arvicolinae may reflect an important change in environment which will be 
found outside Sl:?ain as well. Since the Arvicolinae and the Trilophomyidae 
are nordic groups, their increase in numbers from the Miocene to the 
Pliocene may be due to an overall decrease in temperature in Europe. 

There are distinct changes in relative frequencies of the various con
stituents of the fairly constant total group of the Muridae throughout the 
Vallesian-Turolian interval. In the lower zones (placed in the Upper Vallesian 
and Lower and Middle Turolian) the representatives of the Progonomys 
hispanicus - Occitanomys lineage predominate with percentages up to 80. 
Throughout the Turolian there is a gradual decline of the group, others 
becoming more important. The fluctuating percentages of the Progonomys 
cathalai, Parapodemus and Apodemus group do not strongly influence the 
picture, but the successive waves of Valerymys and Stephanomys species in 
the Middle and Upper Turolian respectively, reflect the evolution of the 
Muridae. 

Deviations from this general evolutionary pattern must be due to differ
ences in environment of the individual associations. The fauna from Los 
Mansuetos gives the most conspicious example of such a deviation. The high 
number of Occitanomys and the relative drop in frequency of Parapodemus 
and Valerymys cause an association resembling the Vallesian ones. The very 
high numbers of Ruscinomys and the near absence of the Sciuridae in Los 
Mansuetos equally reflect some deviating environment that is as yet not 
understood. 
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The Cricetodontinae Hispanomys and Ruscinomys are present in the 
Upper Vallesian faunas with percentages of about 20. This percentage 
gradually decreases in the Turolian, with the exception of the peak of about 
20 percent in the Los Mansuetos fauna. The Cricetinae (Kowalskia and 
Cricetus) are a subordinate part of the faunas. 

The genera with an arvicolid molar pattern, Trilophomys and Mimomys, 
start to dominate the faunas in the Ruscinian, replacing the Muridae. The 
percentages given for Trilophomys and Mimomys may in reality even be 
higher, because their cheekteeth are more fragile than those of other rodents 
and are therefore more easily broken during the washing of the samples. 

The Seiuridae (Spermophilinus and Atlantoxerus) are present with low 
percentages in the Middle Turolian. The presence - absence pattern of these 
ground squirrels must be interpreted as due to ecological factors, because no 
competitive faunal elements seem to occur either before their appearance or 
after their disappearance. 

The Castoridae are over represented in the rodent associations from Masia 
del Barbo 2B, Concud Cerro de la Garita, Los Mansuetos and La Fontana, 
because most beavers from these localities were found during excavations for 
larger mammals. They are entered in the range chart of fig. 28 in the class 
lower than 5%. The beavers from Masada del Valle 2, 5, 7 and Valdecebro 3 
were found in the samples taken for rodents. 

In order to check the role of environment on contemporaneous associa
tions, the counts for the Crevillente localities (de Bruijn et aI, 1975) were 
used for comparison. They are entered in figure 30. The major difference 
between the composition of the Crevillente faunas and those of comparable 
age of the Teruel-Alfambra region occurs in the greater relative abundance of 
the Kowalskia - Cricetus group. In contrast to the Teruel-Alfambra region 
the Occitanomys and Parapodemus groups occur in about equal numbers in 
the Crevillente region. Valerymys is present with a very low percentage in 
the Middle Turolian, lower than in the Teruel-Alfambra region. Paraethomys 
dominates the Upper Turolian in the Crevillente region, Stephanomys that 
of the Teruel-Alfambra region. The faunas of the Crevillente sections, which 
resemble those of the Teruel-Alfambra region in a qualitative way, thus show 
marked differences in the relative quantities of the species. 

The environmental difference is hard to appreciate. Possibly the more 
southern position of Crevillente was the major factor. Another factor might 
be that the faunal associations from Crevillente are deposited near the sea 
shore and those from Teruel-Alfambra in an intramontanous basin. 

The examples show that quantitative data on faunal compositions should 
be handled with care if used for biostratigraphic correlation, even across 
short geographic distances. 
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Correlations with localities outside the Teruel-Alfambra region 

The correlations of localities and faunas of the earlier literature with the 
biozones of the Teruel-Alfambra region are shown in figure 29. 

I t has been argued that correlations remain based primarily on qualitative 
comparison of the faunas. The numbers of identical and closely related 
species in each comparison determine the degree of certainty felt about the 
final correlation conclusion. As an estimate of the subjective appreciation of 
this degree of certainty the outside localities are placed differently in their 
column of fig. 29. From left to right the certainty of the comparison is 
considered to decrease. 

Can Llobateres. Comparative data are few. Progonomys cathalai has been 
found in Can Llobateres (Michaux, 1971) as well as in the Progonomys 
hispanicus Zone. The dental pattern of A1uscardinus from Masia del Barbo 
might be slightly more advanced than that of M. crusafonti from Can 
Llobateres. The Can Llobateres fauna contains many archaic faunal elements 
and consequently it is generally considered to be older than Masia del Barbo 
2B (Mein, 1975), but the difference in faunal composition might also be due 
to ecological differences. 

Montredon (Guerin & Mein, 1971) is the type locality of Progonomys 
cathalai. The P. cathalai assemblage from Masia del Barbo 2B contains more 
Parapodemus morphotypes than that of Montredon and thus Masia del 
Barbo 2.6 might be slightly younger than Montredon. The yet undescribed 
Hispanomys assemblage from Montredon resembles H. peralensis closely. 

Soblay (Guerin & Mein, 1971). The murid association from Soblay 
contains Progonomys and Parapodemus morphotypes, which enables a ten
tative correlation with the P. hispanicus Zone. 

Mallan (Guerin & Mein, 1971) is the type locality of Parapademus 
lugdunensis and Valerymys vireti. Valerymys vireti is restricted to the 
Parapodemus lugdunerzsis Zone, which gives a double control on the correla
tion. 

The Crevillente 1, 2 and 3 rodent faunas (de Bruijn et aI, 1975) resemble 
closely those of Tortajada A and Alfambra. The species P. lugdunensis, 
O. sandaari and V. vireti have been found in all five localities, which cor
respondance enables a certain correlation. 

Kohfidisch (Bachmayer and Wilson, 1970). The presence of Parapodemus 
cf lugdunensis, Eozapus intermedius and Kowalskia fahlbuschi suggests a. 
correlation of Kohfidisch with the P. lugdunensis Zone. Pragonomys 
woelferi suggests a slightly older age. 
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Dom-Dl'irkheim (Franzen & Storch, 1975). Parapodernus lugdunensis 
suggests a correlation with the P. lugdunensis Zone in the Teruel-Alfambra 
region. Eozapus (= Sminthozapus sp.) has also been found in this zone and 
Adrover (1975) reports Dipoides problernaticus, present at Dorn-Diirckheim, 
from localities of the P. lugdunensis Zone, in the Teruel-Alfambra region. 

Crevillente 4 (de Bruijn et aI, 1975). Parapodernus gaudryi barbarae from 
this locality suggests a correlation with the P. gaudryi barbarae Zone in the 
Teruel-Alfambra region. The Occitanomys species from Crevillente 4 suggests 
that this species is slightly older than the localities of this zone. 

Eichkogel (Daxner-Hock, 1972) contains Eozapus intermedius and a 
Parapodernus assemblage which might be classified in P. lugdunensis. This 
suggests correlation with the P. lugdunensis Zone. 

Crevillente 5 (de Bruijn et aI, 1975) contains Occitanomys adroveri and 
Valerymys turoliensis which suggests a correlation with the P. gaudryi 
barbarae Zone. 

Chornateri (Marinos and Symeonides, 1974) is a new locality close to the 
classical site of Pikermi. The new exposures have yielded P. gaudryi gaudryi 
(de Bruijn, 1976), which subspecies is morphologically slightly more 
advanced than P. gaudryi barbarae; consequently this locality might be 
slightly younger than those of the P. gaudryi barbarae Zone. 

Polgardi (Schaub, 1930, 1938) contains another assemblage of P. gaudryi 
gaudryi and thus it may be also slightly younger than the localities of the 
P. gaudryi barbarae Zone. Cricetus kormosi (type locality Polgardi) suggests 
a correlation of Polgardi with the S. rarnblensis Zone. 

CreiJillente 6 (de Bruijn et aI, 1975) has Apodernus gudrunae, Occi
tanomys adroveri, Stephanornys ramblensis and Cricetus cf. kormosi in 
common with Valdecebro 3 and Masada del Valle 7. It clearly belongs to the 
S. rarnblensis Zone, though it differs from Valdecebro 3 and Masada del 
Valle 7 by the presence of Paraethomys anomalus. 

Caravaca (de Bruijn, 1974, de Bruijn et aI, 1975) belongs to the older part 
of the Castillomys crusafonti gracilis Zone not represented in the collections 
from the Teruel-Alfambra region. The murids of Caravaca (e.g. Stephano
mys, Paraethornys) suggest this fauna to be younger than these of the 
S. rarnblensis Zone, but older than that of Ordas. 

Goraffe 1 (de Bruijn, 1974) contains C. crusafonti gracilis and thus 
belongs to that zone. The presence of Stephanomys, Paraethomys and 
Trilophomys species suggests that the age of Goraffe 1 is approximately the 
same as that of Orrios. 

TheBatterieSerrat d'en Vacquer (Deperet, 1890-1897, Hugueney & Mein 
1966), stratotype of the Ruscinian, and Orrios both contain Trilophomys 
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pyrenaicus. Consequently the localities are considered to be of about the 
same age. 

Goraffe 2 (overlying Goraffe 1, see de Bruijn 1974) contains Dolomys, the 
oldest arvicolid in the Goraffe section. The same genus has been found in 
Layna (see page 103). The Dolomys specimens from Goraffe 2 and Layna 
seem to have some primitive features compared to D. nehringi from its type 
locality Csarnota 2 in Hungary. Dolomys seems to have been the first 
arvicolid entering Spain. 

Layna (for complete faunal list see Hoyos, 1974) contains a rich mudd 
association among which Castillomys. C. crusafonti crusafonti from its 
typelocality Layna is more evolved than C. crusafonti gracilis. 

Sete (Michaux, 1969) is the type locality of Mimomys occitanus. This 
species has primitive features and is considered to be the ancestor of 
M. stehlini. C. crusafonti crusafonti from Sete is more evolved than C. erusa
fonti gracilis from Orrios. 

Weze contains two species of Mimomys (Kowalski, 1960). M. cf. stehlini 
might be morphologically closer to M. occitanus than to M. stehlini, 
moreover M. cf. gracilis is more primitive than M. gracilis (see page 101). 
These two species indicate that Weze has an older age than Escorihuela and 
EscorihuelaA. Weze is considered by Kretzoi (1969) to represent the lower 
part of the Csarnotian. 

The four last mentioned localities Goraffe 2, Layna, Sete and Weze cannot 
be placed in our zonation. They represent a zone intermediate in position 
between our C. crusafonti gracilis and M. stehlini Zones. 

Csamota 2 (Kretzoi, 1962) is correlated to the M. stehlini Zone because of 
the presence of Mimomys gracilis. 

Moreda (Gmelig Meyling & Michaux, 1973) and Balaruc 2 (Michaux, 
1971) are placed in the M. stehlini Zone. M. septimanus is considered a 
synonym of M. stehlini, Moreda contains M. stehlini. Moreda and Balaruc 2 
can additionally be correlated with Escorihuela and Escorihuela A because of 
the presence of Stephanomys minor. M. aff. cappettai from Concud village is 
similar to M. aff. cappettai from Moreda and might be slightly more evolved 
than M. cappetai from the type locality Balaruc 2. 

Villafranca d'Asti. The claypit Arondelli in the type region of the Villa
franchian Stage may be considered to give a correct picture of the smaller 
mammals of Villafranchian Age. The rodents from this claypit have been 
described by Michaux (1971). M. polonicus from this locality is more 
evolved than M. stehlini (Chaline, 1974). M. gracilis from this locality shows 
some cement in the folds which progressive feature is absent in the type 
assemblage from Csarnota 2. The Mimomys species thus indicate that the 
Villafranca d'Asti clays are younger than the M. stehlini Zone. 
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Fig. 6
 

Fig. 7
 

Fig. 8
 

Fig. 9
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

Fig. 13
 

Fig. 14
 

Fig. 15
 

PLATE 1 

Progonomys Izispanicus Michaux, 1971
 

1
M dext. inv., PERC 155
 
1
M dext., PERC 164
 

M1 dext., PERC 11
 

M1 dext., PERC 156
 

M dext., MBB 116

3
 

M1 dext. invers., PERC 3
 

M1 dext., MBB 891
 

M dex't., MBB 1078
2
 
M1 dext., MBB 1008
 

M1 dext., invers., MBB 1161
 
2
M dext., MBB 1235
 

M1 dext., MBB 815
 

M1 dext., MBB 1146
 
3
M dext., MBB 954
 

M dext., MBB 1007
1
 

All figures are ± x 20.
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PLATE 1 

6
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9
8
 

12
11
10
 

14
 15 



PLATE 2 

Parapodemus sp. A 

Fig. M1 dext. inv., PERC 172 

Fig. 2 M1 dext. inv., PERC 173 

Fig. 3 M1 dext. inv., PERC 174 

Fig. 4 M1 dext., PERC 28 

Fig. S M1 dext., PERC 26 

Progonomys cathalai Schaub, 1938 

Fig. 6 M3dext., MBB 1261 

Fig. 7 M1 dext., MBB 1181 

Fig. 8 M2 dext., MBB 1211 

Fig. 9 M1 dext., MBB 1189 

Fig. 10 M1 dext. inv., MBB 1034 

Fig. 11 M3 dext. inv., MBB 1126 

Fig. 12 M2 dext., MBB 1092 

Fig. 13 M1 dext. inv., MBB 1032 

All figures are ± x 20. 
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PLATE 2 

4
 5
 

6
 

8
 9 10
 

11 12 13
 



Fig. 1
 

Fig. 2
 

Fig. 3
 

Fig. 4
 

Fig. 5
 

Fig. 6
 

Fig. 7
 

Fig. 8
 

Fig. 9
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

Fig. 13
 

Fig. 14
 

Fig. 15
 

Fig. 16
 

PLATE 3 

Apodemus gudrunae n. sp. 

M1 dext. inv., VDC 3 342
 

M3 dext., MDV7 51
 

Ml dext. inv., VDC3 352, holotype
 

M2 dext., VDC3 315
 

M2 dext., VDC 373
 

M] dext., VDC3 285
 

Parapodemus gaudryi barbarae n. subsp. 

M2 dext., LM 448
 

M1 dext., LM 416, holotype
 

M] dext., LM 481
 

M2 dext., LM 502
 

Parapodemus lugdunensis Schaub, 1938
 

Ml dext. inv., TOA 562
 

M2 dext., TOA 696
 

Ml dext., TOA 604
 

M2 dext., inv., TOA 666
 

M2 dext. inv., TOA 886
 

M] dext., TOA 792
 

All figures are ± x 20.
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PLATE 3 

2
 

4 5
 

7 9
 

10
 

11 12 13
 

14 15 16
 



Fig. 1
 

Fig. 2
 

Fig. 3
 

Fig. 4
 

Fig. 5
 

Fig. 6
 

Fig. 7
 

Fig. 9
 

Fig. 8
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

Fig. 13
 

Fig. 14
 

Fig. 15
 

PLATE 4 

Occitanomys adroveri (Thaler, 1966) 

M1 dext. inv., VDC3 222
 

M1 dext., VDC3 226
 

M1 dext. inv., VDC3 187
 

M1 dext., LM 151
 

M1 dext., LM 117
 

M2 dext., LM 211
 

M1 dext., LM 308
 

M2 dext., LM 390
 

Occitanomys sondaari n. sp. 

M2 dext., TOA 679
 

MI dext., TOA 762, holotype
 

M2 dext., TOA 672
 

M1 dext., TOA 605
 

M1 dext., TOA 807
 

M2 dext., inv., TOA 884
 

M2 dext., TOA 856
 

All figures are ± x 20.
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PLATE 4 

3
 

5
 

6
 

7
 8
 9
 

11
 12
 

14
 13 15 



PLATE 5 

Stephanomys sp. A 

Fig. M2 dext. inY., ORR 192 

Fig. 2 M3 dext., ORR 201 

Fig. 3 M1 dext., ORR 214 

Stephanomys minor Gmelig-Meyling & Michaux, 1973 

Fig. 4 M1 dext. inY., ESAA 31 

Stephanomys ramblensis n. sp. 

Fig. 5 M3 dext. inY., VDC3 65 

Fig. 6 M1 dext., VDC3 102 

Fig. 7 M2 dext., VDC3 136 

Fig. 8 M3 dext. iny., VDC3 152 

Fig. 9 M1 dext. inY., VDC3 95, holotype 

Fig. 10 M2 dext., VDC3 46 

Fig. 11 M1 dext. inY., VDC3 3 

Fig. 12 M1 dext., VDC3 106 

Fig. 13 M1 dext., VDC3 17 

All figures are ± x 20. 
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PLATE 5 

7
 
8
 

11
 

10
 



Fig.
 

Fig. 2
 

Fig. 3
 

Fig. 4
 

Fig. 5
 

Fig. 6
 

Fig. 7
 

Fig. 8
 

Fig. 9
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

Fig. 13
 

PLATE 6 

Valerymys turoliensis Michaux, 1969
 

M1 dext., LM 37
 

M2 dext. inv., LM 45
 

M2 dext., LM 18
 

M3 dext., LM 60
 

M2 dext., LM 47
 

Valerymys vireti Schaub, 1938
 

M3 dext., TOA 476
 

M2 dext., TOA 464
 

M2 dext., TOA 491
 

M1dext., ALF 126
 

M3 dext., ALF 141
 

M1 dext., TOA 452
 

Ml dext., TOA 481
 

M1 dext., TOA 454
 

All figures are ± x 20.
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PLATE 7 

Eozapus intermedius (Bachmayer & Wilson, 1970) 

Fig. 1 M1 sin., TOA 1 

Fig. 2 M2 sin., VDC 4 

Fig. 3 M2 sin., TOA 2 

Fig. 4 M 1 sin., ALF 182 

Fig. 5 M 2 sin., VDC4 2 

Spermophilinus turoliensis (de Bruijn & Mein, 1968) 

Fig. 6 P4 dext., MDV5 724 

Gen. et sp. indet. 

Fig. 7 M1 dext., CC 320 

Valerymys turoliensis Michaux, 1969 

Fig. 8 M] dext., LM 8 

Fig. 9 M 3 dext., LM 27 

Fig. 10 M] dext. inv., LM 3 

Fig. 11 M 1 dext., LM 9 

Fig. 1-5 are ± x 25, fig. 6 is ± x 12, fig. 7-11 are ± x 20. 
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PLATE 7 

3
 

2
 

4 5
 

6
 

7
 

9
 

10
 



Fig.
 

Fig. 2
 

Fig. 3
 

Fig. 4
 

Fig. 5
 

Fig. 6
 

Fig. 7
 

Fig. 8
 

Fig. 9
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

Fig. 13
 

Fig. 14
 

Fig. 15
 

PLATE 8 

Castillomys crusafonti gracilis n. subsp. 

M1 dext., Caravaca 1081, holoty'pe
 

M2 dext., ORR 102
 

M1dext., ORR 95
 

M2 dext. inv., ORR 71
 

M1 dext., ORR 61
 

Apodemus dominans Kretzoi, 1959
 

M3 dext., ORR 52
 

M1 dext., ORR 1
 

M2 dext., ORR 42
 

M2 dext. inv., ORR 11
 

M1 dext., ORR 35
 

Paraethomys meini Michaux, 1969
 

M3 dext. inv., ORR 171
 

M2 dext., ORR 161
 

M3 dext., ORR 142
 

M2 dext. inv., ORR 135
 

M1 dext. inv., ORR 152
 

All figures are ± x 20.
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PLATE 8 

2
 

4 6 5
 

7 8 9
 

11 13
 

14 



PLATE 9 

Eliomys truci Mein & Michaux, 1970 

Fig. M1 sin., CC3 1672 

Fig. 2 M2 sin., CC3 1704 

Fig. 4 P4 sin., CC3 1603 

Fig. 5 DP4 sin., LM 1510 

Fig. 6 M3 dext. inY., TOA 315 

Fig. 7 p4 sin. inY., CC3 1704 

Fig. 8 M1-2 dext. inY., CC3 1722 

Fig. 9 Ml -2 dext. inY., CC3 1725 

Fig. 10 M3 sin., CC3 1731 

Eliomys intermedius Friant, 1953 

Fig. 11 P4 sin., ORR 241 

Fig. 12 M2 sin., ORR 243 

Eliomys sp. A 

Fig. 3 M3 sin. TOA 302 

All figures are ± x 30. 
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PLATE 10 

Muscardinus CTusafonti Hartenberger, 1966 

Fig. M1 sin., MBB 717 

Fig. 4 M1 dext. inv., MBB 716 

Fig. 5 M2 sin., MBA 606 

Muscardinus afE. crusafonti Hartenberger, 1966 

Fig. 2 M 1 sin., CC3 1801 

Ternpestia hartenbergeri (de Bruijn, 1966) 

Fig. 3 P4 sin., MBB 725 

Fig. 6 P4 dext. inv., MBB 726 

Fig. 7 M3 dext. inv., MBB 618 

Fig. 8 p4 sin., MBB 719 

Fig. 9 M3 sin., MBB 724 

Myornirnus cf. dehrni (de Bruijn, 1966) 

Fig. 10 Ml -2 sin., PER4 153 

Fig. 11 M1 sin., PERD 151 

Eliornys truci Mein & Michaux, 1970 

Fig. 12 Ml 2 dext., PERC 361 

All figures are ± x 30. 

204 



7 

PLATE 10 

3
 

8
 
9
 



PLATE 11 

Hispanomys peralensis n. sp. 

Fig. 1 M1 sin., PERD 121; 1a posterior side 

Fig. 2 M1 sin., PERC 351; 2a posterior side; holotype 

Fig. 3 M2 dext., PERC 316; 3a posterior side 

Fig. 4 M2 dext., PERD 141; 4a posterior side 

Fig. 5 M3 dext., PERD 137; 5a anterior side 

Fig. 6 M3 sin., PERC 322; 6a anterior side 

Fig. 8 M3 dext., PERC 345; 8a anterior side 

Hispanomys sp. A 

Fig. 7 M3 dext" PERD 139; 7a anterior side 

All figures are ± x 13. 
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PLATE 11 

1a 

2a 

43 

4a 
3a 

5 

6a 

5a 

8 

7 

8a 

7a 



PLATE 12 

Hispanomys freudenthali n. sp. 

Fig. 1 M 1 sin., MDV2 1206, 1a posterior side 

Fig. 2 M1 sin., MDV2 1241, 2a posterior side; holotype 

Fig. 3 M2 dext., MDV2 1216, 3a posterior side 

Fig. 4 M2 sin., MDV2 1261, 4a posterior side 

Fig. S M2 dext., MDV2 1217, Sa posterior side 

Fig. 6 M3 dext., MV2 1309, 6a anterior side 

Fig. 7 M3 dext., MDV2 1231, 7a anterior side 

Fig. 8 M3 dext., MDV2 1302, 8a anterior side 

Aile figures are ± x 13. 

208
 



PLATE 12
 

1 

1a 

3 
4 

4a 

3a 

6 

6a 

5a 

6 

7 

6a 

7a 



PLATE 13 

Ruscinomys schaubi villalta & Crusafont, 1956 

Fig. 1 M1 dext., LM 627, la posterior side 

Fig. 2 M1 dext., LM 754, 2a posterior side 

Fig. 3 M2 de;<t., LM 665, 3a posterior side 

Fig. 4 M2 dext., LM 785, 4a posterior side 

Fig. 5 M3 dext., LM 714, 5a anterior side 

Fig. 6 M3 dext., LM 827, 6a anterior side 

All figures are ± x 13. 
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PLATE 13 

1a 

3
 

3a 

4a 

2a 



Fig.
 

Fig. 2
 

Fig. 3
 

Fig. 4
 

Fig. 5
 

Fig. 6
 

Fig. 7
 

Fig. 8
 

Fig. 9
 

Fig. 10
 

Fig. 11
 

Fig. 12
 

PLATE 14 

Trilophomys pyrenaicus .(Deperet, 1890) 

M1 dext., ORR 342, 1a lingual side
 

M2 sin., ORR 351, 2a lingual side
 

M1 sin., ORR 273
 

M1 sin., ORR 275, lingual side
 

M 1 sin., ORR 278
 

M2 sin., ORR 298
 

M3 dext., ORR 371
 

M3'dext., ORR 373
 

M3 dext., ORR 374, 9a labial side
 

M3 sin, ORR 311, lOa lingual side
 

M3 sin., ORR 319
 

Trilophomys sp. A 

M2 dext., ESAA 1, 12a lingual side 

All figures are ± x 13.
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PLATE 14 
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PLATE 15 

Chalicomys jaegeri Kaup, 1832 

Fig. 1 P4 dext., MBB 612, 1a lingual side 

Fig. 2 M1-2 dext., MBB 658, 2a labial side 

Fig. 3 M1-2 dext., MBB 668, 3a labial side 

Fig. 4 DP4, M1, M2, M3 dext., MBB 624, 4a lingual side, P4 below DP4; 4b.occlusal 

surface of the unerupted P4 

Fig. 5 Dp4 dext., MBB 651, 5a labial side 

All figures are ± x 3. 

Terminology lower cheekteeth Terminology upper cheekteeth 
1. parastriid 5. parastria 
2. mesostriid 6. mesostria 
3. metastriid 7. metastria 
a. paraflexid f. paraflexus 
b. mesoflexid g. mesoflexus 
c. metaflex id h. metaflexus 
d. hypoflexid i. hypoflexus 
e. metaflossettid j. parafossette 
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e PLATE 15 

2
 3
 

7
 

1a 2a 3a 
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PLATE 16 

Dipoides problematicus Schlosser, 1902 

Fig. 1 P4 M1 dext., LF 81, 1a lingual side 

Fig. 2 p 4 M1 sin., LM 859, 2a lingual side 

Fig. 3 Dp4 dext., VDC 451, 3a labial side 

Fig. 4 p 4 sin., CC 91, 4a lingual side 

Fig. 5 M1-2 sin., MDV2 1491, 5a labial side 

Fig. 6 M1_2 sin., VDC3 453, 6a lingual-posterior side 

Fig. 7 left upper or right lower molar, L 852 

All figures are ± x 3 

Terminology lower cheekteeth Terminology upper cheekteeth 

1. parastriid 5. parastria 
2. mesostriid 6. mesostria 
3. metastriid 7. metastria 
a. paraflexid f. paraflexus 
b. mesot1exid g. mesoflexus 

d. hypoflexid h. metaflexus 
e. metafossettid i. hypoflexus 

216 



PLATE 16 
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