
Snakes have a variety of defensive behaviours. 
Some snakes try to defend themselves by biting their 
aggressors (predators, captors). This antipredatory 
behaviour is usually a response to stress or predators 
and the most commonly observed defensive behaviour 
in vipers. In some of the cases venomous snakes deliver 
’dry bites’ without envenoming, because of the high 
cost of venom production (e.g., Crotalus durissus, C. 
atrox, Vipera berus, Nishioka, Silveira and Bauab, 1995; 
Young and Zahn, 2001; Karlson-Stiber, Salmonson 
and Persson, 2006). Other strategies in snakes include 
expulsion of faeces or anal-gland secretions as well as 
death-feigning to confuse predators (e.g., Natrix natrix, 
Heterodon platyrhinos; McDonald, 1974; Gregory, 
Isaac and Griffiths, 2007), or tail shaking (e.g., Bothrops 
sp., Agkistrodon piscivorus; Araújo and Martins, 2006; 
Gibbons and Dorcas, 2002), and the well-known 
rattling of rattlesnakes (e.g., Crotalus spp.). Hemipenis 
display as a defensive strategy is very rare in snakes, 
being observed only in the species Micrurus frontalis 
(Elapidae) and Oligodon cyclurus (Colubridae) (Allen, 
1940; Azevedo, 1960; Wüster and Cox, 1992).

Herein, we report for the first time the hemipenis and 
cloacal scent gland display as a defensive behaviour of 
V. u. graeca, based on observations on two male and 
one female specimen in Southern Albania (Nemerçkë 
and Lunxhërisë Mountains; coordinates not presented 
because of conservation reasons). 

Vipera ursinii graeca (Nilson and Andrén, 1988) is 
the smallest of the three mountainous subspecies of V. 
ursinii; it can reach a total length (TL) of 402 mm in 
case of males (snout-vent length (SVL) 348 mm) and 
435 mm in case of females (SVL 394 mm). It is endemic 
to the Pindos Mountain range (Greece and Albania), 
where it occurs in subalpine short-grass mountain 

pastures at about 1600-2000 m a.s.l. (Dimitropoulos, 
1985; Nilson and Andrén, 1988; Nilson and Andrén, 
2001; Korsós, Barina and Pifkó, 2008; Mizsei and 
Üveges unpublished data). 

During our surveys for recording new distribution 
localities of V. u. graeca in Albania, three out of seven 
handled vipers displayed unusual behaviours when their 
morphometric characteristics were measured. All vipers, 
including the ones not presented here, were caught with 
gloved hands, taken back to camp in linen bags for 
measurement and then released back to the wild at the 
exact point of capture. The taxonomical identity of the 
specimens was determined by scale counting in the field 
and comparison with descriptions (Nilson and Andrén, 
1988; Nilson and Andrén, 2001).  

An adult, probably a gravid female of V. u. graeca (SVL 
350 mm, TL 387 mm, weight 41.2 g) was captured on 
21 May 2011 on the Nemerçkë Mountains, Albania. It 
was basking when captured, at 1785 m a.s.l., at 12:30 h. 
During the measurement it protruded its cloacal glands 
and excreted a yellow-coloured secretion (Fig. 1A). 

Two males were captured on 25 May 2011, on the 
Lunxhërisë Mountains, Albania. The first male (SVL 
239 mm, TL 277 mm; weight 11.9 g) was basking when 
captured at 1675 m a.s.l., at 10:40 h. During handling 
we saw that it repeatedly extruded its left hemipenis 
for a few seconds. It was never fully everted to just 
approximately 50% of its whole size at the maximum 
(Fig. 1B). 

The second male (SVL 261 mm, TL 301, weight 14.2 
g) was searching for a hiding place or possibly food 
when captured at 1870 m a.s.l., at 10:54 h. In this case, 
the left hemipenis was extruded too, but only slightly. 
Both males were aggressive, fully active, and both 
hissed and bit the gloves.

Defensive tail display and tail waving were not 
noticed, all extrusions were spontaneously displayed, 
without any pressure or massage on the tail.

This is the first report of cloacal defensive behaviour in 
the genus Vipera, in which the repertoires of defensive 
display consist typically of hissing, imitative or real 
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attack with an attempted bite or defecating (Young et 
al, 1999; Karlson-Stiber, Salmonson and Persson, 2006, 
pers. obs.). Greene (1988) and Wüster and Cox (1992) 
assumed that hemipenis display could be an indicator of 
fright, and it is either mimicking a defensive structure, 
such as a stinger; or displaying aposematic colour. 
Wüster and Cox (1992) also suggested that it may be size 
or/and age dependent. Another possible explanation for 
age dependency, apart from smaller, younger specimens 
being more vulnerable, thus easier to frighten, would be, 
that defensive hemipenis display is much more probable 
at juvenile age, simply because the hemipenes are less 
developed, thus easier to extrude. In our observations, 
hemipenis display occurred during handling and 
aposematic coloration was not conspicuous (brownish 
ventral colour, with greyish-reddish hemipenes).

Defensive cloacal scent gland display in snakes is 
undocumented up to present. This behaviour seems to 
be similar to other snakes, such as Natrix natrix which 
uses the secretion of cloacal glands to deter predators. 
Some specimens of V. u. rakosiensis (pers. obs.) 
defecate when handled. In our case it is possible that 
this protrusion was meant to make this kind of defensive 
behaviour more effective by exposing the predator more 
directly to the secretion.

Acknowledgements. We are grateful to Z. Barta, G. Kardos and 
W. Wüster for their comments and suggestions, F. Bojtos, A. 

Fekete, K. Kármán, Á. Lovas-Kiss and P. Zaránd for their help 
in the field and logistics, the Karalliu family for their hospitality, 
CSEMETE Conservationist and Environmental Association and 
Serpentes Foundation for financial support of the expeditions, and 
at least, but not last to the reviewers, who greatly improved the 
manuscript with their suggestions and corrections.

References

Allen, C.E. (1940): Behavior of Micrurus frontalis frontalis. 
Copeia 1940: 51-52.

Araújo, M.S., Martins, M. (2006): Defensive behaviour in pit vi-
pers of the genus Bothrops (Serpentes, Viperidae). Herpetol. 
J. 16: 297-303

Azevedo, A.C.P. (1960): Notes on coral snakes (I-II). No. II. A 
new observation on the behaviour of Micrurus frontalis multi-
cinctus and its relationship with folklore. Iheringia 14: 11-13.

Dimitropoulos, A. (1985): First records of Orsini‘s viper, Vipe-
ra ursinii (Viperidae), in Greece. Annls. Musei Goulandris 7: 
319-323.

Gibbons, J., Dorcas., M. (2002): Defensive behavior of cotton-
mouths (Agkistrodon piscivorus) toward humans. Copeia 
2002: 195-198.

Greene, H.W. (1988): Antipredator mechanism in reptiles. In: Bi-
ology of the Reptilia, Ecology B: Defense and Life History, p. 
1-152. Gans, C., Huey, R.B., Eds., New York, Alan R. Liss.

Gregory, P.T., Isaac, L.A., Griffiths, R.A. (2007): Death feigning 
by grass snakes (Natrix natrix) in response to handling by hu-
man „predators“. J. Comp. Psychol. 121: 123-129.

Karlson-Stiber, C., Salmonson, H., Persson, H. (2006): A Nation-
wide Study of Vipera berus Bites During One Year—Epidemi-
ology and Morbidity of 231 Cases. Clin. Toxicol. 44: 25-30.

Figure 1. A: protrusion of the cloacal scent gland of the female specimen (with secretions), B: everted hemipenis of the first male 
specimen. (foto: Edvárd Mizsei)



Novel defensive behaviours of both sexes of Vipera ursinii graeca 483

Korsós, Z., Barina, Z., Pifkó, D. (2008): First record of Vipera 
ursinii graeca in Albania (Reptilia: Serpentes, Viperidae). Acta 
Herpetol. 3: 167-173.

McDonald, H.S. (1974): Bradycardia during Death-Feigning of 
Heterodon platyrhinos Latreille (Serpentes). J. Herpetol. 8: 
157-164.

Mizsei, E., Üveges B. (2011):  Confirming the presence of Vipera 
ursinii graeca in Albania with regards of a new locality - preli-
minary results. 16th European Congress of Herpetology.

Nilson, G., Andrén, C. (1988): A new subspecies of the subalpine 
meadow viper, Vipera ursinii (Bonaparte) (Reptilia, Viperi-
dae), from Greece. Zool. Scr. 17: 311-314.

Nilson, G., Andrén, C. (2001): The meadow and steppe vipers of 
Europe and Asia – The Vipera (Acridophaga) ursinii complex. 
Acta Zool. Acad. Sci. Hung. 47: 87-267.

Nishioka, S.D.A., Silveira, P.V.P., Bauab, F.A. (1995): Bite marks 
are useful for the differential diagnosis of snakebite in Brazil. 
J. Wild. Med. 6: 183-188.

Wüster, W., Cox, M.J. (1992): Defensive Hemipenis Display in 
the Kukri Snake Oligodon cyclurus. J. Herpetol. 26: 238-241.

Young, B.A., Nejman, N., Meltzer, K., Marvin, J. (1999): The 
mechanics of sound production in the Puff Adder Bitis arietans 
(Serpentes:Viperidae) and the information content of the snake 
hiss. J. Exp. Biol. 202: 2281-2289.

Young, B.A., Zahn, K. (2001): Venom flow in rattlesnakes: me-
chanics and metering. J. Exp. Biol. 204: 4345-4351

Accepted by Wouter Beukema


