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Vipera berus was present in the Po Plane in 
the last century, but it disappeared about one 
hundred years ago. This species is still present in 
Italy on the Alps. Some specimens belonging to 
these populations are preserved in some 
museum collections (Torino, Pavia, Verona, 
Treviso, Firenze, London).

Information about distribution of these 
adders are available in literature (Angelini, 1817; 
Bendiscioli, 1826; De Filippi, 1840; Prada, 1840; 
Balsamo Crivelli, 1844; De Betta, 1857, 1874, 
1880; Massalongo, 1853, 1854, 1859; Scarpa, 

1874; Lessona, 1877, 1879; Nardo, 1859; Ninni, 
1879, 1880; Paglia, 1879; Camerano, 1888; Arri-
goni degli Oddi, 1895; Capra, 1954; Bruno, 
1992), but data regarding morphometry, lepi-
dosis and sexual dimorphism are lacking (Came-
rano, 1888; Bruno, 1992). The aim of this paper is 
the knowledge of external morphometric cha-
racteristics of these extinct adders, in order to 
give instruments for further investigations 
about systematics and biogeography of Vipera 
berus in Italy (Gentilli and Scali, in prep.).

 intRoduCtion

Abstract: Vipera berus has been disappeared in the Po Plane about a century ago; it was 
present in some areas of the central and eastern lowlands of Northern Italy. The authors have 
been conducted a morphometric analysis of specimens still present in Italian museums. Some 
lepidotic and morphometric data have been collected. Data were analysed using descriptive, 
non-parametric and multivariate techniques; some body measures ratios have been also ana-
lysed.

Sexual dimorphism has been observed for the following variables: subcaudal scales, 
number of minor scales in the fore head, frontal and parietal scales length, tail length, body/
tail length and body/head length ratios. Sexual dimorphism has been confirmed by stepwise 
discriminant analysis, that underlines the importance of subcaudal scales.

Key woRdS: Vipera berus, sexual dimorphism, morphometry, lepidosis, Northern Italy.



Tab. 1: Body measures and abbreviations Tab. 2: Scales measures and abbreviations

Tab. 3: Lepidosis: recorded variables and abbreviations
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We found 15 adders in the Museo Civico di 
Storia Naturale di Verona, 2 in the Museo Zoo-
logico dell’Università di Firenze, 2 in the Museo 
Zoologico dell’Università di Pavia, 2 in the 
Museo Zoologico Scarpa di Treviso and 1 in the 
Museo Regionale di Scienze Naturali di Torino. 
Some information were also obtained from 
literature (Camerano, 1888; Boulenger, 1896). 
We recorded 26 variables for every specimen 
(tables 1, 2 and 3). All measures are in milli-
metres (R=right, L=left); we used a calliper to 
measure heads and major heads’ scales. We 
measured head’s length and width as reported 
in Fig. 1; we considered the maximum length 

and width for measured scales. Dorsal, ventral 
and subcaudal scales were counted in accor-
dance with the method used by Saint Girons 
(1978). All data were analysed using univariate 
and multivariate techniques; in particular 
Mann-Whitney U test and discriminant analysis 
were applied. Discriminant analysis was perfor-
med with direct and stepwise methods, the 
first one to verify the existence of discrimina-
tion between sexes; the second one to define 
discriminant variables (Marnell, 1998). Statisti-
cal analysis was conducted using SPSS 
software, rel. 6.1.2.

 MateRiaL and MetHodS

Fig. 1: Head’s measures; front dorsal head scales (DH) are pointed out.

 Ventrals V
 Subcaudals SC
 Dorsals D
 Apicals (R, L) A
 Canthals (R, L) C
 Sopraoculars (R, L) SO
 Front dorsal head scales (see Fig. 1) DH
 Rostral R
 Prenasals (R, L) PN

 Nasals (R, L) N
 Supralabials (R, L) SL
 N° of lines of suboculars (R, L) LSO
 Preoculars (R, L) PRO
 Postoculars (R, L) POO
 Lower labials (R, L) LL
 Mental (R, L) M
 Anterior chin shields (R, L) ACS
 Posterior chin shields (R, L) PCS

 Head Length HL
  Width HW
 Body Length BL
 Tail Length TL

 Parietals (R, L) Length PL
  Width PW
 Frontal Length FL
  Width FW
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24 specimens were measured, 11 males and 
13 females. Descriptive statistics of HL, HW, BL, 
TL, BL/HL, PL, PW, FL, FW, V, SC and DH are 
reported in Table 4.

Sexual dimorphism was verified using 
Mann-Whitney U test for all variables in data-
base. Tail length and number of subcaudal 
scales resulted significantly different: males 
have longer tails and a greater number of sub-
caudal scales (TL: Z=-2.7833, P=0.0054; SC: 
Z=-2.9653, P=0.0030). BL/HL ratio was signifi-
cantly different comparing sexes (Z=-2.5350, 
P=0.0112). Mean male to female head length 
ratio in our sample was 93%.

Some differences were observed between 
sexes as far as head’s scales are concerned. In 
particular, males have greater scales than 
females; the dimensions of some scales resul-
ted significantly different comparing sexes 
(PW-R: Z=-2.0867, P=0.0369; PL-R: Z=-2.1963, 
P=0.0281; PL-L: Z=-2.0827, P=0.0373; FL: 
Z=-2.5955, P=0.0094). Females have a greater 
number of scales compared to males (DH: 
Z=-3.3560, P<0.0008; LSO-R: Z=-2.5100, 
P=0.0121). Discriminant analysis, using body 
scales and measures, produced a perfect dis-
tinction between sexes with direct method, 
classifying 100% of cases correctly (χ2≤=24.612; 

d.f.=6; P=0.0004; Wilks’ λ=0.214752). 
Stepwise analysis underlines the impor-

tance of subcaudal scales and head width for 
discrimination (SC: Wilks’ λ=0.36410, P=0.0000; 
HW: Wilks’ λ=0.27014, P=0.0000). The first 
variable has a positive correlation with canoni-
cal discriminant function, while the second 
one is negatively correlated. These data 
demonstrate that males have a greater number 
of subcaudal scales and narrower  heads.

Discriminant analysis was also used to test 
differences in number and dimension of head’s 
scales between males and females. We obser-
ved a significant difference between sexes, 
with a correct classification of 100% 
(χ2≤=13.652; d.f.=7; P=0.05; Wilks’ λ=0.272481). 
Stepwise analysis showed that DH and FW are 
fundamental for sexual discrimination (DH: 
Wilks’ λ=0.62528, P=0.01; FW: Wilks’ (=0.36514, 
P=0.001). Males have a smaller number of front 
dorsal head scales and a larger frontal scale, as 
demonstrated by positive correlation of DH 
with canonical discriminant function and the 
negative one of FW.

 ReSuLtS

Tab. 4: Descriptive statistics of adders’ measures and main scales

 Variable   Males (N=11)    Females (N=13)
  Min. Max. Mean S.E. Min. Max. Mean S.E.

 HL 19.3 25.8 22.5 0.6 15.3 34.6 24.1 1.3
 HW 10.7 15.9 13.6 0.6 9.2 19.0 14.0 0.8
 BL 311.4 536.0 437.0 21.3 173.7 690.0 420.9 37.1
 TL 44.0 92.0 76.3 5.0 28.0 100.0 56.6 5.7
 BL/HL 14.4 23.3 19.5 0.8 9.0 22.0 15.5 1.2
 PL-R 3.5 6.2 4.8 0.3 2.6 5.2 3.9 0.2
 PL-L 3.8 6.3 4.8 0.3 2.8 5.0 4.0 0.2
 PW-R 2.2 3.3 2.6 0.1 1.6 3.0 2.2 0.1
 PW-L 2.0 3.4 2.6 0.1 1.8 2.8 2.3 0.1
 FL 3.7 5.7 4.6 0.2 2.7 4.5 3.7 0.2
 FW 2.6 3.7 3.3 0.1 2.3 3.7 2.9 0.2
 V 136.0 148.0 142.1 1.1 140.0 154.0 145.9 1.3
 SC 35.0 47.0 41.5 1.1 29.0 42.0 33.8 1.1
 DH 7.0 13.0 10.5 0.8 11.0 30.0 17.6 1.7
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Sexual dimorphism was observed in measu-
red specimens. Tail length resulted significantly 
greater in males than in females. Some other 
variables have different, but not significant, 
mean values: females have longer and wider 
heads; males have longer bodies and tails. So 
females have proportionally longer heads in 
relation to body length. Our result of mean 
male to female head length ratio (93%) is 
higher in comparison to Forsman’s one (89%) 
(1991a). Some authors found longer females 
than males (Saint Girons, 1978; Kminiak and 
Kalúz, 1983; Forsman, 1991a, b; Lindell et al., 
1993; Shine, 1994). Our data confirm, on the 
contrary, Zuffi observations (1992) about an 
Italian alpine population with larger males 
than females.

The number of subcaudal scales resulted 
significantly greater in males than in females; 
no significant differences were observed as far 
as ventral scales are concerned, but females 
have higher mean values than males. These 
observations confirm data of Saint Girons 
(1978) and Kminiak and Kal˙z (1983). Some 
authors (Kminiak and Kal˙z, 1983; Lindell et al., 
1993) found females having a significantly 
higher number of ventral scales compared to 
males.

Discriminant analysis stressed the impor-
tance of subcaudal scales and head width for 

sexual distinction. Subcaudal scales’ number is 
an important sexual discriminant factor in 
colubrid and viperid snakes (Van Gelder et al., 
1988; Feriche et al., 1993; Scali and Montonati, 
in press; Scali, Montonati and Dimitolo, in 
press).

Although head’s dimensions are different 
between sexes in many species (Camilleri and 
Shine, 1990; Shine, 1993; Werner, 1994; Sprin-
golo and Scali, 1998) or between similar 
species in relation to prey selection (Dwyer 
and Kaiser, 1997), no evidence were found in 
literature about it, as far as Vipera berus is 
concerned.

The increase of head’s scales fragmentation 
is a derived state in evolved viperid snakes 
(Marx and Rabb, 1965; Saint Girons, 1978). Our 
data show a significant difference of fragmen-
tation between sexes: females have a greater 
number of cephalic scales than males; moreo-
ver frontal and parietal scales are smaller in 
females. Discriminant analysis shows that the 
main variables in sexual distinction are the 
number of front dorsal head scales and frontal 
scale width.

Finally, adders of the Po Plain show  
a clear sexual dimorphism as far as body size 
and head’s scales fragmentation is concerned.
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