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Abstract : In this contribution a morphometric study of the lower carnassial of the Cave Bear (Ursus deningeri and
Ursus spelaeus) from several populations of diverse European localities and also different agesis carried out. This
study includes a morphological analysis of the deployment of dental cusps and metric comparisons focused on genera
size and convergence of the cusps.

The morphologic study (by cluster analysis) presents a grouping trend of the populations according to their geo-
graphic position first, then to the chronology. This indicates that the expansion of the cave bear happened at a very
early time, and that later did not exist great migratory movements that returned to put in contact remote populations.
Asfor the metric analysis, differences in the degree of convergence of the cuspsin the talonid and trigonid are only
observed between the oldest sites (more convergent, smaller occlusal surface) and the modern ones (less convergent,
larger occlusal surface) independently of their geographic location.
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Résumé : Dans cette contribution une éude morphométrique de la premiére molaire inférieure de I’ ours des cavernes
(Ursus deningeri et Ursus spelaeus) de plusieurs populations de diverses localités européennes et d’ ages différents,
et effectuée. Cette étude inclut une analyse morphol ogique du déploiement des cuspides dentaires et des comparai sons
meétriques centrées sur la taille générale et la convergence des cuspides. Le résultat de I’ é&ude morphologique
(effectué par analyse de clade) présente une tendance groupant des populations selon leur position géographique
d’abord, et selon leur chronologie ensuite. Ceci indigue que I’ expansion de |’ ours des cavernes s est produite trés
tot, et que plustard n’ ont pas existé de grands mouvements migrateurs mettant en contact des populations eloignées.
D’ aprés |’ analyse métrique, on observe seulement des différences du degré de convergence des cuspides du talonide
et du trigonide entre les sites les plus anciens (plus convergents, plus petite surface masticatrice) et les récents
(moins convergents, plus grande surface masticatrice), indépendamment de leur emplacement géographique.

Mots clés : Ours des cavernes, étude morphomeétrique, premiére molaire inférieure, évolution, Pléistocene, Europe
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INTRODUCTION

The phylogenetic origin of the cave bear is at the
moment under study. If traditionally it was considered
arisen from Ursus etruscus CUVIER 1823 in the
Upper Pliocene (Erdbrink, 1953; Thenius, 1959;
Kurtén, 1968; Ficcarelli, 1979; Torres Pérez-Hidalgo,
1992), some authors attribute a more delayed origin,
from the European lineage of brown bear (Ursus arc-
tos LINNEUS 1758), at the end of the Lower
Pleistocene (Mazza & Rustioni, 1994). Nevertheless,
the recent studies based on DNA sequencing seem to
demonstrate that the appearance of this species could
have happened before the divergence between both
lineages, European and Asian, of brown bear, that
happened 850 Ky BP ago, (Hanni et al., 1994), that is
to say, approximately 1,2 million years ago (Loreille
et al., 2001).

The cave bear lineage is formed by two species,
U. deningeri VON REICHENAU 1906 and U.
spelacus ROSENMULLER 1794, anteceded by a
more primitive form, usualy named Ursus savini
ANDREWS 1922 (Kurtén, 1968), that sometimes is
considered as a variety or subspecies of U. deningeri
(Kurtén, 1969a; Bishop, 1982; Mazza & Rustioni,
1994). These three species are chronospecies. Unlike
biological species, chronospecies are arbitrary divi-
sions of asingle evolutionary lineage, defined on the
basis of morphological change. According to
Simpson (1961) the morphologic differences
between species should be at least as large as those
between living species of the same taxonomic group.

The morphological difference between U.
deningeri and U. spelaeus is defined by the variation
of some continuous features, like the progressive
reinforcement and doming of the skull and the jaw, or
discrete ones, like the loss of the three anterior upper
and lower premolars.

However, the variability of size and morphology
is a constant in U. deningeri and U. spelaeus, even
into the same population. Thisintraspecific variabili-
ty in increased due to sex dimorphism or the exis-
tence of dwart forms, like in high alpine populations.
Moreover, some sites from the middle Pleistocene
show intermediate forms between both specie
(Altuna, 1972; Rabeder & Tsoukala, 1990; Argant,
1991 ; Auguste, 1992). In occasions, these intermedi-
ate forms receive subspecifical names, such as Ursus

spelaeus deningeroides MOTTL 1947 from Repolust,
Austria(Mottl, 1947) and Azé, France (Argant, 1991;
2001).

The discrete features could be more conclusive.
But the study of the jaws of the Savini’s bear from
Bacton reveals the lack of the first, second and third
premolar as a general feature. And concerning U.
deningeri, even some skulls and jaws from Mosbach’'s
(the type- locality) present a long diastema with no
anterior premolars. These ones are seldom present
and, when present, the percent varies from one popu-
lation to another (for areview, see Bishop, 1982).

Concerning the dentition, it was extensively
described in the literature (see Kurtén, 1976 for a
review) that the evolutionary trend in these species
favors the appearance of cheek teeth with cusps more
and more blunt and splitted into smaller ones, and
progressively broader occlusal surfaces, produced by
the smaller convergence of cusps, which isrelated to
the herbivore type of feeding of this species.

This tendency was quantitatively studied under
different approaches by some authors (Rabeder,
1983; 1999; Torres Pérez-Hidalgo, 1988a; Argant,
1995), athough it is not well known if this process
took place at the sameratein all the populations, or
wether there are geographic or chronological dif-
ferences.

In thiswork we try to such a study of this process
in different European populations, separated in the
time and/or the space, based on the lower carnassial
(first lower molar), being the dental piece that,
according to our previous work, better characterizes
each population (Grandal d’ Anglade, 1993a; 1993b).

THE CAVE BEAR DENTITION

The cave bear displays a particular dental mor-
phology with broad crushing surfaces, and muscular
insertions in the skull and the jaw that reflect a great
chewing power, reason why abasically herbivore diet
is attributed to him (Kurtén, 1968; 1976). In the last
years several approaches to the reconstruction of the
diet of this species by means of the stable isotope
analysis have been made, (generaly “*C and *N),
preferably in bone collagen and dentine collagen and
hydroxylapatite (Bocherens et al., 1994; Bocherens
et al., 1997, Fernandez Mosquera, 1998; Nelson et
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al., 1998; Lidén & Angerbjorn, 1999; Vila Taboada et
al., 1999; Fernandez Mosquera et al., 2001).
According the results of these studies, the cave
bear was an herbivore feeding basically on C3 plants.
The cheek teeth presents blunt and unfolded cusps,
and broad occlusal surfaces, often covered by tuber-
clesand smal cuspletsthat increase the chewing surface
in damage of the sharp function that the teeth of
other carnivores have, or its predecessor Ursavus

(fig 1).

the delay in the loss of the carnivorous characteris-
tics, in comparison with the rest of cheek teeth. It
could be assumed, then, that in the cave bear lineage
the lower carnassial, more markedly than the other
cheek teeth, underwent a process of reduction of the
carnivorous character, that leads to an increase of the
occlusal surface due to awidening of the tooth, and to
the diminution of the convergence between the labia
and lingual cusps, aswell as aprogressive deployment
or splitting of these cusps (fig 2).
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Figure 1. Schematic dental rows (rigth, lingual view) of Ursavus sp.
(from the specimens MB.Ma.29323, MB.Ma.29321-1 and
MB.Ma.29321-2 in the Museum fiir Naturkunde, Berlin) and Ursus
spelaeus (from the specimen LXL-E-T-2708, in the Laboratorio
Xeoloxico de Laxe, A Corufia)

Figure 1. Lignes dentaires schématiques (droite, vue linguale) de
Ursavus sp. (spécimens MB.Ma.29323, MB.Ma.29321-1 et
MB.Ma.29321-2 du Museum fur Naturkunde, Berlin) et de Ursus
spelaeus (spécimen LXL-E-T-2708, du Laboratorio Xeoldxico de
Laxe, A Corufia).

Previous studies on the evolution in the cave
bear lineage (Torres Pérez-Hidalgo, 1988a; Argant,
1995) focused on the morphology of the lower car-
nassial as a good criteria to distinguish between the
species that form this lineage, and also to distinguish
between Ursus deningeri and Ursus spelaeus, or to
establish the evolutionary level reached by a given
cave bear population. Thisis dueto the very constant
morphology that are observed in this piece, and to
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Figure 2.- a, Morphological sketch of the cave bear lower carnassial
and denomination of the cusps (Lingua view, anterior part to the
left); and b, Hypothetic section of the trigonid (A) and the talonid
(B), and theoretical splitting of the cusps (C) in the lower carnassia
of an “old” cave bear (1) and a“modern” one (2)

Figure 2.- a, Schéma morphologique de la premiére molaire infé-
rieure d’ ours des cavernes et de la dénomination des cuspides (vue
linguale, partie antérieure vers la gauche). b, Section hypothétique
du trigonide (A) et du talonide (B), et déploiement théorique des
cuspides (C) dans la premiére molaire inférieure d'un ours des
cavernes type “ ancien” (1) et de type “ moderne” (2)
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MATERIAL

The material used for this morphometric study
consists of 316 first lower molars (lower carnassials)
of cave bearsfrom different sites (Fig. 3). The studied
collections are enumerated in Table I, together with
the number of pieces studied in each one of them and
their chronology when known, most relevant references
and the ingtitutions where the collections are kept.

In addition, two populations of the Iberian
Peninsula have been included, whose data (both mor-
phological and metrical) come from the bibliogra-
phy: Reguerillo (Madrid), 90 to 60 ka BP (Reinhard
et al., 1996) and Cueva Mayor of Atapuerca (Burgos),
320 ka BP (Bischoff et al., 1997).
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Figure 3.- Map of situation of the studied sites. White points repre-
sent “old” populations, black points, the “modern” ones.

Figure 3.- Carte de situation des sites étudiés. Les points blancs
représentent les populations “anciennes’, les points noirs, les
“modernes’ :

IBERIAN PENINSULA: E, Eir6s; C, A Ceza, L, Lifares; Ar,
Arrikrutz; Tr, Troskaeta; Ek, Ekain; To, Toll; Re, Reguerillo; CM,
Atapuerca (Cueva Mayor). BRITISH ISLANDS: Ba, Bacton;
We Westbury. CENTRAL EUROPE: Ei, Einhornhohle (Scharzfeld);
Ru, Rubeland; Ga, Gailenreuther (Zoolithenhthle); Hu, Hundsheim;
Ni, Nixloch; Li, Lieglloch; Cu, Cunturines. EAST: Lo, Loutraki
(Greece); Od, Odessa (Ukrania).
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MORPHOLOGICAL ANALYSIS

For the study of the morphological variability of
the lower carnassial, certain morphotypes for each
cusps have been predetermined, based on Torres
Pérez-Hidalgo (1988b), Torres Pérez-Hidalgo et al.
(1991) and Grandal d’ Anglade (1993c). These mor-
photypes reflect a progressive deployment of the
cusps (Fig. 4). However, we avoided to assign a
polarity to these morphotypes, because of the lack of
data concerning the sequence of their appearance in
time, if any. The percentage of appearance of the
morphotypes in each one of the studied populations
was calculated. On the obtained data matrix (Table
1) a cluster analysis (UPGMA, similarity index is
Euclidean distance) was performed (Fig.5).

First of al, the data obtained allow usto reject a
clear polarity in the proposed morphotypes.
Otherwhise, the dendrogram should present agrouping
trend according to the age of the populations. In turn,
in the obtained dendrogram the grouping of the popu-
lations is clearly related to their geographic situation.
Two main groups are clearly emphasized: one
formed by the populations of the Iberian Peninsula
and a second one composed by the Central European
populations, including those ones from the East
(Loutraki and Odessa), and the British populations.
Finally, two ancient populations from Central
Europe lay appart from the others. Mosbach and
Repolust, of Middle Pleistocene age.

In the table |1 the main differences between both
geographic groups can be observed with detail.

The lberian populations display very low per-
centages of acute paraconids (morphotype 1), whilst
in the central European sites the incidence of this
feature is higher, more markedly in the older ones
(except Bacton).

In the case of the protoconid, there is a remark-
able difference between the Iberian groups, in wich
there are high percents of protoconids with smooth
posterior edge (morph. 4) that is almost absent in the
Central European sites, independently of the age.

The metaconid is a cusp that can present a high
variability, even locally. In the Iberian populations
the metaconid vary from single with one cusplet
(morph. 8), double (morph. 9), double with several
cusplets (morph. 11) or triple (morph. 12), whilst the
Central European sites the metaconids are less splitted,
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DEFINITION OF THE M; MORPHOTYPES PARACONID

1.- acute

1 7 13 2.- straight
3.- obtuse
PROTOCONID

2 8 14 4.- smooth posterior edge
5.- rough posterior edge
6.- with posterior secondary cusplet

METACONID

3 9 15 7.- single
@ 8.- single with cusplet
9.- double

4 10 16 10.-double with cusplet
11.-double with some cusplets
12.-triple

ENTOCONID
5 11 17 13.-single with preceding cusplets
i:‘ﬂ\@ @) @ 14.-double with cusplet
15.-double with several cusplets
HYPOCONID

6 12 18 -
16.-single
17.-with internal cusplet

18 -with internal cusolet and hvnoconulid

Figure 4.- Definition of the morphotypes of the Lower Carnassial.
Figure 4. - Définition des morphotypes de la premiére molaire inférieure.
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Figure 5.- Results of the Cluster analysis based on the percentage of
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A Ceza Figure 5. - Résultats de I’ analyse cluster basée sur les pourcentages
Einhornhéhle de présence de chacun des mor photypes.
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with a predominance of morphotypes 9 (double) and
10 (double with one cusplet) for the Upper
Pleistocene sites and even more simple ones for the
Middle Pleistocene popul ations.

Concerning the entoconid, the Iberian popula
tions present high percentages of morphotype 15
(double with severa cusplets), whilst the Central
European sites from Upper Pleistocene show less
splitted entoconids (morph. 14, double with one cus-
plet, is predominant). The morphotype 13 (single
cusp preceded by two cusplets descending in size),
considered as a typical feature of Ursus deningeri
(Schutt, 1968; Bishop, 1982; Torres Pérez-Hidalgo,
1988a; Argant, 1991;1995), is present in high per-
cents in the ancient populations, basically in
Mosbach, Repolust, Bacton and Westbury, although
in the dendrogram itsimportance seems to be masked
by the other morphological features.

Finally, the hypoconid shows a quite homoge-
neous trend. The morphotype 18 (with inner cusp and
hypoconulid) is the most abundant in all the sites.
Only some of the old populations from Central
Europe and isolated cases in the other group show a
minor incidence of hypoconids reinforced by an inner
cusp but lacking hypoconulid (morph. 17).

The sites from the East (Loutraki and Odessa) are
similar in al the features to those from the Upper
Pleistocene of Central Europe, as is reflected in the
cladogram. The British ones, in spite of the differ-
ences found between them, are also grouped together
into the Central E uropean group. Finaly, the separa-
tion between al the sites considered and the bears
from Repolust and Mosbach seems to be caused by
the exlusive presence in the later of single meta-
conids with preceding cusplets (morph. 13), the

typical “deningeri” morphology that however is not
predominant in other Middle Pleistocene populations.

METRIC ANALYSIS

For the metric study, some measurements related
to the size of the teeth and the convergence of the
cusps were taken (fig 6): 1, total length (TL); 2, trigo-
nid length (TrdL); 3, trigonid breadth (TrdB); 4,
talonid breadth (TadB); 5, distance protoconid-para-
conid (Pr-Pa); 6, distance protoconid-metaconid (Pr-
Me); and 7, distance hypoconid-entoconid (Hy-En).
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Figure 6.- Measurements of the Lower carnassia for the metric
study.

Figure 6. - Mesures de la premiére molaire inférieure pour |’ éude
métrique.

Besides these measurements, three index of
convergence were calculated, for the paraconid
(PadCl), the trigonid cusps (TrdCl) and the talonid
ones (TadCl):

PadC| = Pr=PA* 100
TrDL

TrdCl = Pr-Me* 100
TrdB

Tadcl = Hy-En* 100
TedB

With this we try to compare the degree of con-
vergence of the cusps with the purpose of observing
wether the old populations display greater conver-
gence than the modern ones, as it is to hope. Metric
data are presented in Table Il1, and a selection of
them in Figure 7.

Figure 7a shows the maximum measurements of
the lower carnassial: average of total length plotted
against the average of the maximum breadth (that of
the talonid) from each site. Concerning the absolute
length, the range is from 25.5 to 31.7 mm. Taking
into account the age, the range of the Middle
Pleistocene sites is from 25.5 to 29.2 mm; whilst
Upper Pleistocene populations present a range of
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29.8 t0 31.7 mm, except two ones that reach to small-
er sizes. Oneis Troskaeta, where the small subspecies
U. spelaeus parvilatipedis TORRES 1991 was
described (Torres Pérez-Hidalgo et al., 1991), with
no radiometric age. The second is Cunturines, a high
alpine dwarf form recently considered, because of
some morphologic and metric features, as a tardive
subspecies of Ursus deningeri (Rabeder & Nagel,
2001).

As for the talonid breadth, the range varies from
12.3to0 15.2 mm. The Middle Pleistocene bears range
from 12.3 to 14.2 mm. Repolust presents a very
broad talonid in comparison with the other Middle
Pleistocene populations. Modern populations range
from 14.0 to 15.2 mm. Again, Troskaeta and
Conturines reach the smallest talonid breadths.
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Figure 7.- Total length of the carnassia plotted against the Talonid breadth (a) and Convergence Index of the Paraconid (b), Trigonid (c) and

Talonid (d).

Figure 7.- Longueur totale de la premiére molaire inférieure par rapport a la contre largeur du talonide (a) et indice de convergence du para-

conide (b), du trigonide (c) et du talonide (d).
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The average values of the absolute length of the
carnassial are plotted against the averages of
Paraconid Convergence Index (7b), Trigonid conver-
gence Index (7c) and Talonid Convergence Index
(7d) of each site.

It can be observed clearly that, in general, the
convergence of the cusps is more marked in the old-
est populations than in the recent ones. This phe-
nomenon, however, is not parallel in the three index
considered.

As for the convergence of the paraconid (Fig.
7b), several levels of convergence can be distin-
guished: maximum, with most of the Middle
Pleistocene populations; medium, with Bacton,
Atapuerca, and two recent ones (Arrikrutz and
Odessa); and a minimum degree of convergence in
the rest of the Upper Pleistocene populations. The
grouping in this last level, however, is loose.
Surprisingly, the oldest population, Bacton, does not
present highly convergent paraconids. It seems that
the higher or lower degree of convergence of this cusp
is not well defined, and could reflect the variability in
their morphology.

The Figure 7c shows the distribution of the popu-
lations according to the convergence of the trigonid
cusps. Here the pattern is more logical, with three
levels: the oldest populations show very convergent
cusps; acentral group isformed by some other Middle
Pleistocene sites, and finally the modern populations
share alow degree of convergence.

The same patternis clearly seenin the Figure 7d,
concerning the convergence of the talonid cusps. The
three levels are well separated; decreasing in degree
of convergence, Bacton is first, then al Middle
Pleistocene populations and finally the group of the
modern ones.

DISCUSSION

The morphologic analysis suggests that, after a
wide diffusion of the species across Europe at early
time, the populations were isolated, by diverse geo-
graphic barriers or simply the distance. The fact that
the oldest populations are grouped next to more
recent ones from the same geographical area, that is
to say, next in the space but not in the time, reflects
the fact that the expansion of the cave bear happened
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at avery early time, and that later did not exist great
migratory movements that returned to put in contact
remote populations. This fact caused probably a paral-
lel evolution and the consequent appearance of geo-
graphic types more or less defined.

The increasing size of the lower carnassial along
the cave bear lineage is clear. However, the metric
differences observed along the lineage don't show
any discontinuity except the above mentioned of
Repolust. With our data, we cannot give a good
explanation for this phenomenon, that probably has a
parallelism in other cheek teeth and should be inves-
tigated with more detail.

Taking into account the definition of chro-
nospecies only clear morphological differences
between two groups from a single lineage are con-
cluding to establish different species. The strati-
graphic position of the bone remains gives not
enough evidence to make a separation.

Our results alow us to reject awell defined sepa-
ration of both species. All the Middle Pleistocene
populations here considered (including those sub-
species described such as U. spelaeus var. hercynica
from Einhornhohle (Rode, 1935), U. deningeri savini
from Bacton (Kurtén, 1969a), U. deningeri hund-
sheimensis (Zapfe, 1946), Ursus deningeri n. ssp.
from Cunturines (Rabeder & Nagel, 2001) show a
higher affinity to their geographically closer modern
relatives than among them. Also, the grouping does
not reflect the differences observed in some Upper
Pleistocene sites by severa authors that named dif-
ferent subspecies such as U. spelaeus parvilatipedis
from Troskaeta (Torres Pérez-Hidalgo et al., 1991),
or U. spelaeus odessanus from Odessa (Von
Nordmann, 1858). Thus, the morphological differences
between the lower carnassial of both species are not
well defined.

Concerning the convergence of the cusps, it is
possible to affirm that the Middle Pleistocene popu-
lations present more convergent cusps than the Upper
Pleistocene ones (with the exception of the para
conid). The Convergence indexes here considered
could be good indicators of the degree of evolution
attained by a population. However we do not think
they could be used to differenciate both species, since
the sample is scarce and much more populations of
intermediate age should be included in order to see if
the difference is well defined or not.
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CONCLUSIONS

The Cave Bear had a wide geographic distribu-
tion, not specially conditioned by the biotope.
Although basically herbivore, it could withstand sea-
sonal cold with no need to make great migratory
movements thanks to its capacity to enter in dormancy.

It is a polymorphic and polytypic species, which
is increased by the abundance of findings in the
European karstic systems. According to our results,
the lower carnassial of the cave bear has undergone
an increase in the size and the occlusal surface
throughout the Pleistocene. Nevertheless, noticeable
differences of chronological origin are not observed
in their morphology, but their geographic realm has
more importance to establish the similarities and dif-
ferences between sites. The passage of more primi-
tive forms (U. deningeri) to the more modern (U.
spelaeus) took place gradually and independently in
different areas, and therefore it cannot be established
chronologically for all Europe in a generalized way.

According to the morphology of the lower car-
nassial it isnot possible, in our opinion, to affirm that
U. deningeri and U. spelaeus are different species.
This is not a new idea; in fact, it is found in many
papers concerning the phylogeny of cave bears, such
as Ehrenberg (1928), Erdbrink (1953), Kurtén (1976)
and Mazza & Rustioni (1994). In our opinion, only
more detailed studies on other cheek teeth and
postcranial skeleton are necessary to establish areliable
difference between both species, in case they exist.
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SITE Age Reference n deposited in
IBERIAN PENINSULA
Eir6s 24 Ky BP Grandal & Vidal 1997 35 Laboratorio Xeoléxico
A Ceza 35Ky BP Grandal & Lépez 1998 11 de Laxe-Spain
Lifares 35 Ky BP Grandal & Lopez 1998 10
Troskaeta Upper Pleistocene  Torres et al. 1991 9
Ekain Upper Pleistocene  Torres 1984 23 Sociedad de Ciencias
El Toll Upper Pleistocene  Donner & Kurtén 1958 8 Aranzadi-Spain
Arrikrutz Upper Pleistocene  Torres 1988b 16
BRITISH ISLANDS
Westbury Middle Pleistocene  Bishop 1982 7 Natural History Museum.
Bacton Lower Pleistocene  Kurtén 1969a, Bishop 1982 6 London
CENTRAL EUROPE
Rubeland Upper Pleistocene  Fischer 1995 15
Gailenreuther Upper Pleistocene  Weinstock 2001 21 Institut fir Paldontologie.
Einhornhdhle Middle Pleistocene Rode 1935, Schiitt 1968 8 Humboldt Universitat Berlin
Mosbach Middle Pleistocene Zapfe 1946, Kahlke 1961 2
Repolust Middle Pleistocene  Mottl 1947, Temmel 1996 3
Hundsheim Middle Pleistocene  Zapfe 1946, Kurtén 1969a 8
Nixloch 18 Ky BP Rabeder 1997 20 Institut fir Paldontologie
Lieglloch 28 Ky BP Fernandez et al. 2001 14 der Universitat Wien
Cunturines 42-47 Ky BP Rabeder & Nagel, 2001 30
EAST
Loutraki 30-35 Ky BP Tsoukala & Rabeder, pers. com. 40 University of Thessaloniki
Odessa 26,9 Ky BP Kurtén, 1969b 30 University of Helsinki
Table .- Some data of the studied sites.
Table I.- Quelques données des sites étudiés.
SITE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
5 Eirés 6 91 3 3 34 63 0 38 41 15 06 0 0 6 94 0 0 100
; A Ceza 0 100 0 15 10 75 0 5 50 0 50 0 0 30 70 0 0 100
£ LiRares 0 100 0 18 9 73 0 0 60 0 0 40 0 40 60 0 10 90
E Troskaeta 17 83 0 50 25 25 3 10 42 3 23 19 7 10 83 0 3 97
p Ekain 0 100 0 14 7 79 1 9 38 9 1 42 0 51 51 0 0 100
8 El Toll 5 95 0 64 0 36 4 27 48 0 17 4 7 7 86 3 9 88
L Arrikrutz 0 100 0 6 0 9 0 36 36 6 6 16 0 14 86 0 14 86
- Reguerillo 0 100 0|48 0 52 0 10 41 9 5 34 0 30 70 0 0 100
Atapuerca 0 100 0 64 0 36 3 10 3 60 24 0 7 7 86 10 0 90
British Westbury 12 88 0 0 37 63 0 12 50 38 0 0 63 37 0 0 0 100
Bacton 0 100 0 0 0 100 0 17 17 68 0 0 66 44 0 0 17 83
o Ribeland 14 86 0 0 40 60 0 7 40 40 13 0 0 100 0 7 7 86
S | Gailenreuther | 10 90 O 0 33 66 0 10 24 47 14 5 0 100 O 0 0 100
IJEJ Einhornhoéhle | 25 75 0 0 25 75 0 25 75 0 0 0 25 75 0 0 25 75
= Mosbach 50 50 0 0 25 75 0 50 50 0 0 0 100 0 0 0 25 75
= Repolust 67 33 0 0 33 67 0 67 33 0 0 0 | 100 0 0 0 33 67
8 Hundsheim 25 75 0 0 25 75 0 50 0 25 25 0 25 75 0 0 0 100
Nixloch 0 100 0 0 15 85 0 9 43 39 9 0 5 95 0 0 5 95
Lieglloch 27 66 7 0 53 47 0 7 33 60 0 0 7 93 0 0 7 93
Cunturines 50 45 5 0 45 55 0 4 48 48 0 0 27 58 15 0 0 100
EAST Loutraki 0 100 0 0 47 53 0 0 24 70 6 0 0 100 0 6 0 94
Odessa 0 100 0 12 12 76 0 0 20 65 15 0 0 100 0 0 0 100

Table I1.- Percentages of appearance of the defined morphotypes of the Lower carnassial in the studied sites. All data are original except
Atapuerca and Reguerillo (Torres Pérez-Hidalgo et al., 1991).
Table I1.- Pourcentages de la présence des morphotypes définis de la premiére molaire inférieure dans les sites étudiés. Toutes les données
sont des auteurs sauf Atapuerca et Reguerillo (Torres Pérez-Hidalgo et al., 1991).
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SITE TL TrdL  TrdB TadB Pr-Pa Pr-Me Hy-En PadCl TrdCl TadCl
Eirés 31.2 18.2 12.7 14.8 9.8 7.2 10.0 51.8 56.7 67.6
5 A Ceza 31.2 19.0 13.0 15.2 9.9 7.2 9.6 52.0 55.5 63.6
; Lifares Sur 31.7 19.0 12.8 15.2 9.4 7.0 104 49.5 54.9 68.3
g Troskaeta 29.2 18.0 11.9 141 8.8 6.8 9.4 48.9 57.9 66.8
e Ekain 30.8 19.0 12.3 14.5 9.6 7.2 10.1 50.2 58.3 69.6
g El Toll 30.6 18.7 12.1 14.4 9.1 6.9 8.9 48.7 57.3 62.3
5 Arrikrutz 30.4 19.1 12.3 14.9 8.8 6.6 9.4 46.1 55.0 64.0
= Reguerillo 30.1 18.2 11.6 14.0 9.4 6.7 9.4 51.6 58.0 69.0
Atapuerca 26,6 17.0 104 12.3 7.8 5.4 7.8 45.9 52.0 58.0
£ | Bacton 25.5 15.8 10.2 12.8 7.5 4.5 6.4 47.5 44.7 49.9
m - Westbury 28.5 17.2 10.8 13.8 7.4 5.7 7.9 43.2 52.7 57.1
Ribeland 29.8 18.3 11.6 14.3 9.1 6.8 9.7 49.9 58.5 67.9
° Gailenreuther | 30.8 19.3 124 14.9 9.7 6.9 9.7 50.3 55.7 65.4
s Einhornhohle 29.2 18.1 114 13.9 9.1 55 7.9 50.0 47.8 57.2
UEJ: Mosbach 26.7 17.4 10.0 13.0 8.3 4.4 8.3 42.6 44.3 59.9
o Repolust 26.6 18.2 11.3 14.2 7.9 5.3 8.4 43.1 47.1 55.5
% Hundsheim 28.0 17.6 10.9 13.2 7.7 5.6 7.6 43.6 514 57.5
o Nixloch 29.9 18.4 11.9 145 9.3 7.0 9.6 50.3 58.7 66.0
Lieglloch 30.5 18.6 12.5 14.9 9.6 7.1 10.0 51.5 56.5 67.0
Cunturines 28.0 17.2 115 135 8.3 6.5 8.8 48.4 56.1 65.0
East Loutraki 30.6 18.7 11.8 15.0 8.9 6.8 9.8 47.5 57.5 65.4
Odessa 31.6 19.5 12.5 15.3 9.2 7.3 9.7 46.8 58.2 63.4

Tablelll.- Metrical data of the Lower carnassial from in the studied sites. All data are original except Atapuerca and Reguerillo (Torres Pérez-
Hidalgo, 1988b).

Table I11.- Données métriques de la premiére molaire inférieure des sites étudiés. Toutes les données sont des auteurs sauf Atapuerca et
Reguerillo (Torres Pérez-Hidalgo, 1988b).
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