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INTRODUCTION 

In a previous work (MADUREIRA, 1981), in which we utilized a program 
of discriminant analysis (DA VIES, 1971), we worked out three functions to 
enable the identification of skulls and mandibles of P. lusitanicus and P. duo
decimcostatus proceeding from pellets. 

We worked from samples of the two specific groups previously esta
blished, and in those samples we obtained, for each OTU, n, n-l, n-2, n-3 .. . 
(n = 22) measurements, in accordance with the state of preservation of the 
bone material. This methodology made it easier to include, in one or the 
other species, individuals which by their biometrical characteristics and by 
their geographical locality had an uncertain taxonomic position. 

However, considering the origin of the material utilized, it is not always 
possible to obtain complete animals (1 skull, 2 mandibular branches) and in 
a state which enables their identification through the above-mentioned func
tions. Often, we are faced with isolated and badly damaged bone pieces, 
which render difficult, mainly in the area of sympatry of the considered 
forms, to include them in any of the species. 

Therefore, the present publication aims at rendering easier the identifi
cation of, at least, part of such remains. 

• Centro de Fauna Portuguesa das Universidades de Lisboa, Laborat6rio Zool6-
gico e Antropo16gico - Faculdade de Ciencias - Rua da Escola Politecnica, 1200 Lisboa, 
Portugal. 
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CHARACTERIZATION OF THE MATERIAL USED AND METHODS OF STUDY 

We have noticed in fragments of skulls that the destruction of the lower 
posterior portion of the brain-case, and of the zygomatic arches (loss of the 
jugal bones), as well as the parietal and interparietal bones, is almost a cons
tant ; only the anterior portion, corresponding to the rostrum, keeps more 
or less intact, due to the greater strength of the pre-maxillaries. For this 
reason, it was only possible to obtain two or three measurements of the 
above-mentioned portions (MADUREIRA, 1981), which renders the identifica
tion of these fragments, on an exclusively biometrical basis, very difficult. 
In this case, we advise the simultaneous utilization of morphological charac
teristics, of which we mention the following ones: 

- the greater proximity, in P. [usitanicus, of the first and third internal 
salient angles of the M 3 (NIETHAMMER, 1970); 

- the greater proclivity of the upper incisors in P. duodecimcostatus 
(ELLERMAN and M.-SCOTT, 1951 ; ALMA<;:A, 1973; HERRERA, 1973); 

- the morphology of the edges of the post-orbital constriction, which 
are much more inclined in the adult individuals of P. duodecimcostatus 
(MADUREIRA, 1982) ; 

- the great development of the rostrum and, consequently, of the dias
tema and of the palate in P. duodecimcostatus, as a result of its accentuated 
burrowing habits (MADUREIRA, 1982). 

On the contrary, the mandible, being constituted by only one bone - the 
dentary -, which is very strong, mainly in P. duodecimcostalUs, appears 
more often intact, which enables the obtention of the 6 dimensions already 
previously utilized, and which are (Fig. 1) : 

MT - mandibular tooth row length 

or -lower diastema length 

Os - distance from the digastric apophysis to the mandibular 
symphysis 
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Dmo - distance from the digastric apophysis to the molar teeth 

Dco - distance from the digastric apophysis to the articular process 

MA - length of the mandible 

The numerical values of these 6 variables, obtained in the groups L[ 
(Pitymys lusitanicus - N = 160) and D[ (P. duodecimcostatus - N = 84), 
previously established, are appreciated simultaneously by using discriminant 
analysis. We have thus calculated the importance of each variable in the 
separation of the two specific groups 

d = a[x[ + ~~ + ~~ + ...... ...... + ~x6 

at ... a6 - discriminant coefficients 
X[ .. . X6 - individual value of each variable 
d - discriminant score of each OTU 

This technique enables the simultaneous analysis, in each sample, of a set 
of characteristics that had already been initially studied by means of the clas
sical statistical parameters (X; s; s2) (MADURElRA, 1981). 

RESULTS 

The linear function obtained is developed from the knowledge of the 
coefficients of discrimination of the values of the centroids (CL[; CD[) and 
of the values of the standard-deviations of each group (sL[; SDI)' This 
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methodology enabled us, apart from discriminating the groups, to determine 
which were the most important characteristics from the taxonomic point 
of view. 

With a discrimination of 98.361 %, we have obtained: 

P. /usitanicus 

7.466 < d < 10.303 
CLI - 8.826 
sLI - 0.436 
d ~ 0.385 Oco + 0.249 

P. duodecimcostatus 

9.423 < d < 12.761 
COl - 11.098 
sDI - 0.508 

MA + 0.800 DJ-D.302 MT + 0.164 Os-D.181 Omo 

The value of separation between the groups is given by K ~ 9.876, 
under the formula: 

In order to render easier the integration of a new individual in either 
of the groups, we may utilize the above-mentioned discriminant function, 
with the expression: 

o ~ 0.385 Oco + 0.249 MA + 0.800 DJ - 0.302 MT + 0.164 Os - 0.181 
Omo - 9.876 

Observing Fig. 2 we can understand that when we solve the function 
in accordance with the values of a new individual, if 0 < 0 (d-K < 0) this 
must be included in P. iusitanicus, and, in the casc of 0 > 0 (d-K > 0) it 
must be, on the contrary, identified as P. duodecimcostatus. 

The specimen shown in Fig. 2 (*) with a discriminant score of 9.423, 
although related to the group 01> seems to occupy an intermediate position 
between the two taxa. However, as it is part of a sample from the South 
of the country (Vila Nova de Cacela - District of Faro), the possibility of 
hybridation is not to be considered. We may then infer that the animal is 
a subadult and for this reason has slightly small dimensions than the ones 
of the remaining individuals. 

In the area of sympatry of the two species, the identification of any 
mandible must be preceded by the approximate determination of the age of 
the specimen to which it belongs. In fact, the dimensions of the young 
individuals of P. duodecimcostatus overlap almost completely the ones of 
the adults and subadults of P. iusitanicus. For this reason, a careful analysis 
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of the degree of wearing of the teeth, of the level of eruption of the M 3, of the 
degree of penetration of the incisor in the ascendant branch of the mandible 
and also of the degree of the mandibular bone ossification, is advisable. 

In an attempt to render also easier the diagnosis of mandibles where 
the loss of the incisor and of some molar teeth, if not of all, has occurred, 
we have eliminated the two dimensions that are in this case impossible to 
get - DI; Dmo - although one of them has little influence in the discri
mination of the OTU's. 

We have obtained a new function which allows only the separation 
of 97.95 % of the individuals of the sampling: 

P. lusitanicus 

13.941 < d < 18.074 
CLI -15.722 
SLI - 0.735 

d ~ 0.636 Dco + 0.491 MA-0.290 MT + 0.519 Ds 
or 

P. duodecimcostatus 

16.074 < d < 21.288 
CDj - 19.193 
sDj - 0.818 

D ~ 0.636 Dco + 0.491 MA - 0.290 MT + 0.519 Ds - 17.364 

SUMMARY 

The present work aims at studying the possibility of identification of 
bone fragments of skulls and mandibles of P. lusitanicus and P. duodecim
costa/us found in pellets. 

For this purpose, we have analysed some craniomorphological charac
teristics liable to make easier the diagnosis of the 2 forms, and 6 dimensions 
of the mandible, by means of a program of discriminant analysis. 
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