
The Eastern Montpellier Snake, Malpolon insignitus 
(Geoffroy Saint-Hilaire, 1827), is a psammophiid 
distributed in Eastern Europe, North Africa and the 
Middle East (Wallach et al., 2014). This species includes 
two subspecies, the nominal M. i. insignitus (Geoffroy 
Sant-Hilaire, 1827) which occurs in the southern part 
of its range, from Morocco to Syria (De Haan, 1999), 
and the subspecies M. i. fuscus (Fleischmann, 1831) 
which occurs in the northern Mediterranean region, 
from the Balkan Peninsula to the Caucasus, Russia, 
Kazakhstan, Turkey, Iran (Kreiner, 2007). This snake 
can reach large dimensions, with males growing up to 
two meters, and has a broad dietary spectrum, which 
also includes snakes (Carranza et al., 2006; Safaei-
Mahroo et al., 2015). Malpolon snakes are rear-fanged, 
or rather, opisthoglyphous, possessing grooved posterior 
maxillary fangs located in correspondence with a 
venom gland. These structures have a role in predation 
and digestion of prey, but the effects of their venom in 
humans following their bite are also known (Weinstein 
et al., 2011; Ballouard at al., 2022).

An adult male of M. i. fuscus originally from southern 
Balkans was adopted by the OPHIS Museo Paleontologico 
e Centro Erpetologico from a private individual in the 
fall of 2024. The specimen is housed in a terrarium 
(130 x 90 x 90 cm: length, depth, height respectively) 
set up in a semi-naturalistic way, and fed with thawed 
chickens and rodents. In more than one occasion, during 
handling or inspection phases, the specimen performs 
a defence mechanism in which it hides its head under 
a body coil. The snake bends the neck laterally at the 
position of the first cervical vertebrae, setting the head 
parallel and on the same level to the neck, and then 
pushes the rostrum underneath the ventral scales of the 

cervical region (Fig. 1A). Occasionally a second coil 
may overlie the head that is not completely hidden. In 
most cases the specimen covers the eyes and the rostro-
frontal portion of the head, and sometimes it covers 
the fronto-parietal portion instead leaving the rostrum 
exposed (Fig. 1B). This manoeuvre is also performed 
when the snake is lifted and the anterior portion of its 
body is in suspension. When the snake is lying on the 
ground, once it has assumed this position, it remains 
motionless until the threat has disappeared, or until it is 
tactilely stimulated again.

Head-hiding is considered a cryptic antipredator 
response to preserve the head from injuries and is 
displayed by snakes cornered by predators (Greene, 
1988; Mori and Burghardt, 2004). This manoeuvre 
is commonly used by the kraits Bungarus fasciatus 
and B. ceylonicus (De Silva, 1979) and has been 
documented in snakes belonging to several families, 
with different variations of this behaviour occurring 
within different species. The cases described in the 
literature and studies dedicated to this phenomenon 
refer mainly to species from the New World, whilst 
case studies regarding European snakes are scarce. This 
behaviour has been observed in the genus Micrurus 
for elapids, Bothrops and Crotalus for viperids, and 
in the colubroids of the genera Atractus, Boiruna, 
Clelia, Coluber, Dipsas, Drepanoides, Drymarchon, 
Echinanthera, Erythrolamprus, Gomesophis, 
Helicops, Imantodes, Leptodeira, Mussurana, Natrix, 
Oxyrhopus, Paraphimophis, Philodryas, Pseudoboa, 
Pseudoeryx, Ptychophis, Rhabdophis, Rhachidelus, 
Simophis, Siphlophis, Sordellina, Spilotes, Storeria, 
Taeniophallus, Thamnodynastes, Tantilla, Thamnophis, 
Tomodon, Tropidodryas, Xenodon, Xenopholis (Herzog 
and Burghardt, 1986; Schieffelin and de Queiroz, 1991; 
Keogh and DeSerto, 1994; Martins, 1996; Mori and 
Burghardt, 2008; Gregory, 2016; Rabosky et al., 2021; 
Tozetti et al., 2021; De Oliveira Meneses et al., 2022; 
Shedd et al., 2023). In some snakes, such as Thamnophis 
and Cylindrophis, head hiding can be accompanied by 
movements of the tail, aimed at diverting the predator’s 
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attention away from the head (Mertens, 1946; Arnold 
and Bennet, 1984). Head concealment is often associated 
with another form of defence: “balling” or “body-ball”. 
This more archaic mechanism generally occurs in boids 
and in other more basal families (Greene, 1997; Tozetti 
et al., 2021), where the snake rolls itself into a ball, 
hiding its head inside the coils (Bustard, 1969). Some 
authors have compared balling to thanatosis, i.e. feigning 
death (Bustard, 1969), and in my personal experience in 
studying the natricids Natrix helvetica and Natrix natrix, 

I have observed that individuals sometimes hide their 
heads under their coils when being manipulated during 
thanatosis. Similarly, I observed head concealment in 
other European species, such as Hierophis viridiflavus 
(Fig. 2A–D), where it mainly occurs in hatchlings and 
juvenile specimens. Tozetti et al. (2021) hypothesise 
that the head hiding behaviour was selected over balling 
in most recently derived families, such as elapids and 
viperids, as it might allow the species that developed 
venom delivery systems to strike more actively. To 

Figure 1. Phases of the head hiding behaviour in the eastern Montpellier snake Malpolon insignitus fuscus. (A) Adult male 
portrayed at OPHIS on 21/10/2024. (B) Same individual in A, portrayed on 23/10/2024. Photos by Alessandro Paterna.



these we can reasonably add the psammophiids, as 
in the present case, and the other colubroids, which 
include rear-fanged species and which can inoculate the 
secretions of the venom glands through prolonged bites 
or chewing (Paterna, 2023, 2024). The same occurs in the 
Eastern Montpellier snake, which is in fact a very active 
snake that usually, when a possible threat is detected, 
quickly flees and will defend itself fiercely by biting 
when disturbed. In my experience I have not observed 
other specimens of this species performing head hiding 
as the most common reaction to a threat in this species 
is hissing and/or biting. In search for further similar 
cases I inspected the photographic material present on 
the citizen science iNaturalist platform: I found some 
shots immortalising specimens of M. insignitus and M. 
monspessulanus in postures like the ones described here. 
Even on iNaturalist, such cases are rare if compared 
to the total amount of material available, just like the 
hooding behaviour, while photos portraying subjects 
coiled up on themselves are more frequent. However, 
since the records are not contextualised, they cannot be 

attributed with certainty to cases of head hiding.
Head concealment (which may be infrequent or 

rarely observed) is likely triggered by ecological and 
environmental factors as well as the health status of 
the individual, and may be “awakened” and manifest 
itself in specific stress scenarios (Johnson et al., 2017; 
De Oliveira Meneses, 2022). In the case of M. i. fuscus, 
this defensive manoeuvre originates from a nuchal 
movement, and mainly involves the cervical region. 
The pose adopted in these cases may also recall the 
death-pose of many snakes, where the contraction of the 
ligaments and muscles in the neck can give the carcasses 
this posture. It is not to be excluded that this expedient, 
in addition to the function of protecting the head, could 
also have a thanatotic root. In fact, nuchal/cervical folds 
of this type are performed during thanatosis by snakes 
of the genera Natrix and Heterodon, and additionally 
thanatosis has been documented in the sister taxon M. 
monspessulanus (Sannolo et al., 2014). Thanatosis may 
also occur consequently of the head concealment in case 
of prolonged threat (Ugalde et al., 2023). In most species 
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Figure 2. Head hiding behaviour in different Hierophis viridiflavus hatchlings from a communal nesting site (Paterna, 2015) in 
Abruzzo, Italy. (A, B) Frontal region of the head concealed by distal or caudal coils. (C) Head concealed by more body coils. (D) 
Snout concealed by a dorsal coil. Photos by Alessandro Paterna.



that perform head hiding behaviour, the head is generally 
covered or inserted under one or more coils that are more 
often caudal (Fig. 2A–D) than what observed in M. 
insignitus, even in a random manner, producing a clear 
distinction between the two defence forms. A further 
use of head concealment could be functional towards 
another type of predator, namely snakes. Both Malpolon 
and Hierophis are ophiophagous genera (Capula et al., 
2014; Safaei-Mahroo et al., 2017; Vaccaro et al., 2023), 
and hiding the head between the coils could represent 
a resistance to being swallowed, which generally starts 
from the head of the prey. This work was written with 
the aim of representing an input for a new direction of 
study, that is, to better investigate the different types of 
head hiding behaviour implemented by different species 
and groups of snakes, especially from the Old World. 
Head concealment among caenophidian snakes could 
likely be more widespread than described.
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