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ABSTRACT The analysis of the dentiferous bones, in particular of the maxillae of the Caspian whipsnake 
Dolichophis caspius, reveals the presence of features typical of opisthoglyphous colubroids. 
Modified teeth are present in the posterior extremities of the maxillae, morphologically dif-
ferent from the anterior ones, from which they are separated by an alveolar diastema. In cor-
respondence of such diastema, the maxillary bone deviates ventrally, positioning the rear teeth 
inferiorly than the anterior ones. As in other opisthoglyphous species, such characteristics are 
also visible in the palatomaxillary arches of in vivo individuals, as the rear maxillary teeth 
are covered by cuffs/sheaths which are easily recognizable from the surrounding mucosa. 
Presence of such traits was also found in the congeneric Dolicohphis jugularis and 
Dolichophis schmidti, and discussed in the other western Palearctic whipsnakes and racers 
species, suggesting that such adaptations may be developed in common ancestors from which 
such clade originated.

INTRODUCTION 
 

The Caspian whipsnake, Dolichophis caspius 
(Gmelin, 1789) (Serpentes Colubridae), is one of 
the largest European snake species, growing up to 
more than two m in length, having a large distribu-
tion range from Eastern Europe and the Balkan 
Peninsula to the Caucasus, southern Russia, and 
Kazakhstan in the east (Ščerbak & Böhme, 1993; 
Ananjeva et al., 2006; Sahlean et al., 2014). In 
Greece, it occurs in many islands of the Cyclades, 
the Argo-Saronic islands, the Northern Sporades, 

Dodecanese, Euboea, in some of the Ionian islands 
and throughout most of the mainland, but it is ab-
sent in the Peloponnese peninsula (Chondropoulos, 
1989). In some islands of the Dodecanese, D. 
caspius is replaced by D. jugularis (Linnaeus, 
1758), whereas on Kos it coexists with D. caspius 
(Cattaneo et al., 2020, 2023). This species is gener-
ally associated with open steppe and forest-steppe 
habitats, Mediterranean shrub, rocky slopes, and de-
ciduous forest edges at low and medium elevations 
(Speybroeck et al., 2016), but may also occur in en-
vironments altered by anthropization, diverging 
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velops transversely at the middle of the fifth alveo-
lus, extending posteriorly to the end of the seventh 
alveolus. Still medially, the ectopterygoid process 
occurs anteriorly in the middle of the diastema sep-
arating the anterior and the posterior alveoli, and 
culminates in correspondence of a second small di-
astema occurring between the first and second pos-
terior tooth (twelfth and thirteenth teeth). The 
maxillae of the examined individuals present 14 
teeth/alveoli, of which 11 anterior ones are aligned 
and equidistant from each other, and 3 posterior 
ones, separated from the previous ones by a di-
astema of a length of about that of an anterior alve-
olus (Figs. 2, 3). The anterior teeth are curved 
posteriorly, with the first one more arched than the 
subsequent ones. The anterior teeth feature grooves 
on the lingual wall, which are very accentuated es-

from the original steppe and forest-steppe habitats 
(e.g., agricultural landscapes; Tomović et al., 2015; 
Vukašin et al., 2023). Melanistic specimens have 
been reported from the island of Alonissos (Catta-
neo, 1998; Broggi, 2010; Kalogiannis, 2021). In 
this study we analysed the dentiferous bones of 
three specimens of D. caspius from this last-men-
tioned locality, focusing specifically on the mor-
phology of the maxillae, to verify the presence of 
the traits recently described in the close taxa Hi-
erophis viridiflavus (Lacépède, 1789) and Hemor-
rhois hippocrepis (Linnaeus, 1758), attributable to 
an opistoglyphous dentition (Paterna, 2023). 

 
 
MATERIAL AND METHODS 
 

Three road killed specimens of Dolichophis 
caspius, one adult and two subadults, from Alonis-
sos Island (Northern Sporades, Greece) were used 
for dissection and osteology purposes (Fig. 1). 
These were found in Rousoum, near Patitiri in Au-
gust 2010. The heads of the deceased specimens 
were severed in situ and subsequently preserved in 
alcohol by one of the authors (GM). These were dis-
sected and subsequently prepared in spring 2024 at 
OPHIS Museo Paleontologico e Centro Erpeto-
logico by the other author (PA). The prepared spec-
imens were subjected to microscopy at the 
Laboratories of the Veterinary Medicine Faculty of 
Teramo. Photographic material was acquired with 
a Nikon Coolpix P510 camera, and micropho-
tographs were obtained using a Nikon SMZ1500 
stereomicroscope together with a Digital Sight DS-
2Mv camera. 
 
 
RESULTS 
 

The maxillary bones are laterally compressed in 
the anterior two thirds of their length, to expand in 
the last third. Laterally, at the posterior margin of 
the last anterior alveolus (the eleventh), the maxil-
lary bone deviates ventrally for the length of the 
alveolar diastema and the ectopterygoid process, to 
realign parallelly to the original axis in correspon-
dence of the first rear tooth following the diastema 
(Figs. 2, 3). This deviation causes the posterior teeth 
to be consequently disposed on a lower plane than 
the anterior ones (Fig. 3). The prefrontal process de-
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Figure 1. One of the analysed Dolichophis caspius 
specimens from Sporades Islands in dorsal view (top), left 
lateral view (centre), and ventral view (bottom).  
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Figures  2–7. Prepared specimens of Dolichophis caspius from Sporades Islands. Figs. 2, 3: right maxilla of a dissected specimen 
in lateral view. Fig. 4: lingual grooves on central maxillary teeth in medial view. Fig. 5: posterior end of a left maxilla in lateral 
view with detail of the second rear tooth. Fig. 6: truncated left maxilla articulated with pterygoid in ventrolateral view with 
detail of the third rear tooth. Fig. 7: posterior end of a right maxilla in medial view with detail of the third rear tooth.



pecially in the posterior half of the maxilla (Fig. 4). 
Like the teeth, the anterior alveoli also present an 
elliptical shape, elongated anteroposteriorly and 
compressed lateromedially, while the three poste-
rior ones differ in being circular. The last two pos-
terior alveoli are close to each other, as the teeth 
they bear, which are almost in mesiodistal/mesiolin-
gual contact to each other (Figs. 2, 3). The penulti-
mate posterior tooth, as observed in Hierophis 
viridiflavus, is more distally oblique than the sub-
sequent one, which instead develops more perpen-
dicularly to the maxillary plane, and is the one in 
which the most defined grooves are observed (Fig. 
5). The anterior-most of the three rear teeth is fur-
ther distanced from the subsequent ones, and con-
sequently not in contact with the penultimate one. 
Analogously to the alveoli, the rear teeth present a 
different morphology than the anterior ones, and ap-
pear slightly larger in size. On the walls of these 
teeth there are several parallel longitudinal grooves 
converging at the distal apex (Figs. 5–7), distin-
guishable even without resorting to microscopy 
(Figs. 2, 3). On the lingual wall of the last posterior 
tooth, not far from the nutritional foramen, a circu-
lar pit is visible (Fig. 7), as also observed in the 
close taxon H. viridiflavus. As in the case of the lat-
ter species, also in the analysed subjects of D. 
caspius the dimensions of the posterior maxillary 
teeth and the definition/depth of the grooves are 
much more evident in the larger specimens. As sug-
gested by Young & Kardong (1996), all the samples 
examined under microscopy were checked and pic-
tured in different angles and in different contrasts, 
to avoid any optical illusions generated by the light 
and the particular morphology of some teeth mod-
els. 
 
 
DISCUSSION 
 

The features observed in the maxillary bones of 
the examined samples can be associated with those 
present in the opisthoglyphous models. The poste-
rior maxillary teeth, although similar in size to the 
last anterior teeth, are separated from the latter by 
a diastema and a deviation of the maxillary bone. 
In one of the specimens examined, in which all 
three maxillary posterior teeth are preserved, it can 
be seen that the last two alveoli are close together, 
and the posterior teeth are adjacent to each other. 

This trait is typical of some species of opisthoglyp-
hous snakes. The two teeth may work as a single 
functional unit (Knox & Jackson, 2010), and such 
as in Helicops modestus, the mesio-distal contact 
point between the two overlapping teeth could act 
as a lateral canal in which the oral secretions flow 
during the biting/chewing action (Oliveira et al., 
2016). These posterior teeth, as in the case of H. 
viridiflavus (Paterna, 2023), are covered by a 
cuff/sheath visible in the palatomaxillary arch in 
live specimens (Fig. 8). These cuffs are easily rec-
ognizable due to their morphology and different 
coloration compared to the surrounding mucosa. In 
H. viridiflavus these are located medially to the Du-
vernoy’s gland, which converges ventrally towards 
the posterior maxillary teeth (Paterna, 2023). 

Confirmation of the presence of the traits de-
scribed in this study in other representatives of the 
Dolichophis genus is provided by two specular 
works, in which the morphology of the cranial 
bones of snakes of the Dolichophis genus is com-
pared to that of sympatric colubrids of the sister 
group Eirenis. The first work cited is that of 
Sadeghi et al. (2014), where the cranial bones of 
three specimens of Dolichophis jugularis from Iran 
are analysed. In the study no difference is men-
tioned within the maxillary teeth, but the authors 
provide photographic material and drawings por-
traying the skull of a specimen of D. jugularis in 
ventral view, where, although the specimen lacks 
almost all the teeth, the presence of enlarged and 
separated posterior alveoli is clearly evident. The 
arrangement of teeth in the jaws of D. jugularis is 
similar to that observed in D. caspius. Though 
Sadeghi et al. (2014) in their work do not mention 
the number of alveoli/teeth present in these bones, 
from the photographic material and drawings these 
should house 11–12 anterior maxillary teeth and 
three posterior maxillary teeth, of which the most 
posterior two are adjacent to each other and a little 
further distanced from the anterior-most. Evident 
differences from D. caspius seem to be mainly the 
dimensions of the prefrontal process, which is more 
latero-medially developed, and the deviation pre-
sent between the first and the second posterior max-
illary tooth. In the referred specimen, in ventral 
view, the two most posterior teeth are off-axis re-
spect to the curve of the maxillary bone. The second 
work is that of Rajabizadeh et al. (2021). Here too 
the authors examine the cranial bones of Eirenis 
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in the deviation in correspondence of the diastema 
that separates the anterior teeth from the posterior 
ones, where the bone projects ventrally and then re-
turns parallel to the anterior axis. 
 
 
CONCLUSIONS 
 

Grooved teeth, posterior alveoli and teeth of dif-
ferent morphology, separated from the rest of the 
maxillary teeth by an alveolar diastema and a devi-
ation of the maxillary bone, correspond to the traits 
observed in the close taxon Hierophis viridiflavus 
(Paterna, 2023). Such condition, which can also be  
linked to similarities found in the biology and ecol-
ogy of the two genera, and the predisposition of 
these to inflict prolonged and masticated bites, sug-
gest that also in the Dolichophis genus these fea-
tures may be functional to the inoculation of the 
oral secretions in the prey. A further characteristic 
present in Dolichophis caspius, observable in vivo 
and also found in the palatomaxillary arches of H. 
viridiflavus and Hemorrhois hippocrepis are the 

punctatolineatus and E. persicus and compare them 
with those of D. schmidti. The study reports that 
“each maxilla of Dolichophis schmidti bears sock-
ets for 11 (11–13) anterior teeth of similar size after 
a space (nearly one tooth length) are followed by 
two bigger teeth (about 1.5 times longer than the 
anterior teeth)”. From the three-dimensional recon-
structions present in the study, we can clearly see 
how the two posterior teeth of D. schmidti are close 
together and adjacent to each other (as observed in 
D. caspius), and can even be noticed the longitudi-
nal groove on the lateral surface of the penultimate 
enlarged tooth of the left maxilla. In this species, 
the posterior maxillary teeth are larger than those 
observed in the D. caspius specimens examined 
here. This difference could however be related to 
the individuals examined and not to the entire 
species, as in this work samples from the same lo-
cality (south-west of the species’ distribution range) 
were examined, and populations present in other 
European countries could present intraspecific vari-
ations in the dimensions of the latter. Similarities 
between the maxillae of the two species are found 
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Figure 8. Dolichophis caspius’ right maxilla in ventral view (left) beside the  
palatomaxillary arch of a live specimen from Bulgaria (right); photo credit Petr Balej.



cuffs/sheaths that cover the rear maxillary teeth. In 
H. viridiflavus such cuffs are in contact medially 
with the Duvernoy’s gland, and consist in a further 
trait shared with the opisthoglyphous snakes. 

These findings represent a first confirmation of 
the hypothesis that this condition may be shared 
with other species and genera belonging to the 
Western Palearctic whipsnake/racer clade sensu 
Nagy et al., 2004 (Paterna, 2023). Within this group 
of ophidians there are species that have always been 
considered opistoglyphous, as in the case of repre-
sentatives belonging to the genus Spalerosophis 
(Jan, 1865), and species such as H. hippocrepis, D. 
caspius, D. schmidti and D. jugularis, which pre-
sent structures of the maxillary bones and 
palatomaxillary arches similar to those observed 
and described in H. viridiflavus (Paterna, 2023). Al-
ways in this clade, together with the cases just men-
tioned, there are other species for which there is a 
case history in the literature about clinical reactions 
following their bite in humans: H. viridiflavus 
(Bedry et al., 1998; Dutto et al., 2015; Avella et al., 
2024), Hemorrhois nummifer (Weinstein et al. 
2011), Hemorrhois ravergieri (Ishunin, 1950; Ma-
monov, 1977), Platyceps collaris (Weinstein et al. 
2011), Platyceps najadum (Chroni et al. al., 2005; 
Trapp, 2007), Platyceps rhodorachis (Branch, 
1982; Perry, 1988; Malik, 1995). 

The only exception in this group appears to be 
the more modern and dwarf snakes belonging to the 
genus Eirenis. Detailed descriptions and graphic 
documentation of the dentiferous bones of repre-
sentatives of this genus (sensu Jan, 1863) which 
confirm the “agliphous” dentition model in this 
group are abundant in the literature (Mahlow et al., 
2013; Sadeghi et al., 2014; Rajabizadeh et al., 
2021). In the work of Rajabizadeh et al. (2019), the 
authors analyse and compare the morphology and 
resistance of the teeth of these colubrids with those 
of the genus Dolichophis, and they conclude that 
the type of dentition, of Eirenis persicus specifi-
cally, is the result of an adaptation apt to endure the 
resistance generated by the tension followed by bit-
ing a prey-type featuring a hard exoskeleton. This 
characterization of the teeth therefore seems to be 
due to the miniaturization of the genus and the diet 
shift, for which pointed teeth would be inadequate. 

It is therefore interesting how within the western 
clade of the Palearctic whipsnakes all genera, ex-
cluding the miniaturized Eirenis (related but not 

considerable a whipsnake/racer), present an 
opisthoglyphous dentition model, or are protago-
nists of “envenomatioin” cases following their bite 
in humans (Table 1). This could mean that these 
adaptations developed in the ancestors of the whip-
snakes from which the two branches where the 
group including Hemorrhois, Spalerosophis and 
Platyceps, and the group including Dolichophis, Hi-
erophis and Eirenis derived, according to the phy-
logenetic study of Nagy et al. (2004), over 20 
million years ago. In the same work, the inclusion 
of Macroprotodon within the clade composed by 
representatives of the former genus Coluber (sensu 
lato) of the old world is also interesting. Macro-
protodon is in fact a more basal genus than the pre-
viously discussed taxa, consisting of small 
opisthoglyphous colubrids (Pleguezuelos, 2005; 
Valdoleiros et al., 2021). The presence and genetic 
proximity of this genus in/to the group analysed 
here further confirms the conservation and the de-
veloping of the opisthoglyphous model in the West-
ern Palearctic whipsnakes. 

Taking into consideration what has been re-
ported, and given the morphological similarities 
shared with the opisthoglyphous colubroids’ species 
(Broadley & Wallach, 2002; Jackson, 2003; Wein-
stein et al., 2011), it is clear that the snakes of the 
genus Dolichophis discussed here can be compared 
to such, as well as other large Palearctic whipsnakes 
and racers. With this statement we would like to un-
derline the concept whereby, as reported in the 
study concerning H. viridiflavus, it is suggested not 
to change the consideration we have always had of 
these animals. “Opisthoglyphous” are the snakes 
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Table 1. List of the opisthoglyphous traits and bites’ 
consequences in humans known to date in the genera 
belonging to the western palearctic whipsnakes/racers 
complex. Question mark in the Dolichophis’ slot refers to 
the single and doubt case reported in Aleksankin (1968).

Whipsnake/ 
racer genus

Opisthoglyphous 
traits known to date

Consequences after 
bite in humans

Hemorrhois • •
Spalerosophis • •

Platyceps • •
Dolichophis • ?
Hierophis • •

Eirenis



that present certain characteristics and modifica-
tions in the maxillary bones, and which feature en-
larged or grooved posterior maxillary teeth, suitable 
for the inoculation of the secretions produced by 
Duvernoy’s gland. In the case of the species dis-
cussed in this study, these structures are useful to 
these animals only for the subjugation of the small 
prey they feed on, and/or for the digestion of these 
(Kardong, 1982). As demonstrated by the albeit 
limited case studies reported in the literature, their 
bite hardly produces clinical consequences in hu-
mans. 

 
 
REFERENCES 
 
Aleksankin V.F., 1968. A case of acute drop in visual acu-

ity of the right eye after snake bite. Oftalmologich-
eskii Zhurnal, 23: 58–60. 

Ananjeva N.B., Orlov N.L., Khalikov R.G., Darevsky 
I.S., Ryabov S.A. & Barabanov A.V., 2006. The Rep-
tiles of Northern Eurasia: Taxonomic Diversity, Dis-
tribution, Conservation Status. Bulgaria, Pensoft 
Publishers. 

Avella I., Savini F. & Di Nicola M.R., 2024. A Prolonged 
Bite by a Western Whipsnake, Hierophis viridiflavus 
carbonarius (Bonaparte 1833) (Squamata: Colubri-
dae), Resulting in Pronounced Local Edema. Reptiles 
& Amphibians, 31: e21448 

Bedry R., Hilbert G., Goyffon M., Laffort P. & Parrens 
E., 1998. Is the saliva of the European whip snake 
(Coluber viridiflavus) neurotoxic? Toxicon, 36: 
1729–1730. 

Branch W.R., 1982. Venomous snakes of southern Africa, 
3. Concluding part: Colubridae. The Snake, 14: 1–17. 

Broadley D.G. & Wallach V., 2002. Review of the Dis-
pholidini, with the description of a new genus and 
species from Tanzania (Serpentes, Colubridae). Bul-
letin of the Natural History Museum Zoology, 68: 
57–74. 

Broggi M.F., 2010. The herpetofauna of Alonissos 
(Northern Sporades, Greece) (Amphibia, Reptilia). 
Herpetozoa, 23: 71–78. 

Cattaneo A., 1998. Gli anfibi e i rettili delle isole greche 
di Skyros, Skopelos e Alonissos (Sporadi settentrio-
nali). Atti della Società Italiana di Scienze Naturali e 
del Museo Civico di Storia Naturale, Milano, 139: 
127–149. 

Cattaneo, A. Cattaneo C. & Grano M., 2020. Update on 
the herpetofauna of the Dodecanese Archipelago 
(Greece). Biodiversity Journal, 11: 69–84. 
https://doi.org/10.31396/Biodiv.Jour.2020.11.1.69.84 

Cattaneo A., Cattaneo C. & Grano M., 2023. The her-
petofauna of the Dodecanese Island. Life on Island 

2. Zoological diversity of the Aegean Archipelago. 
Studies dedicated to Norma Chapmann. Edizioni 
Danaus, Palermo, pp. 37–58. 

Chondropoulos B.P., 1989. A checklist of Greek reptiles. 
II. The snakes. – Herpetozoa, 2: 3–36. 

Chroni E., Papapetropoulos S., Argyriou A.A. & Papa-
petropoulos T., 2005. A case of fatal progressive neu-
ropathy. Delayed consequence of multiple bites of a 
non-venomous snake. Clinical Neurology and Neu-
rosurgery, 108: 45–47. 

Dutto M., Ineich I., Serre-Collet F., Goyfon M. & Bédry 
R., 2015. Trois cas de morsures du Colubridé Hi-
erophis viridifavus (Lacépède, 1789). Bulletin de la 
Société Herpétologique de France, 156: 55–62. 

Ishunin G., 1950. Reports of A.S. Uzbec, SSR 1950, 6. 
Jackson K., 2003. The evolution of venom-delivery sys-

tems in snakes. Zoological Journal of the Linnean So-
ciety, 137: 337–354. 

Kalogiannis S., 2021. Cases of melanism in Dolichophis 
caspius (Gmelin, 1789) (Squamata: Colubridae) from 
Greece and a new distribution record. Parnassiana 
Archives, 9: 19–22. 

Kardong K.V., 1982. The evolution of the venom appa-
ratus in snakes from colubrids to viperdis & elapids. 
Memórias do Institudo de Butantan, 46: 105–118. 

Knox A. & Jackson K., 2010. Ecological and phyloge-
netic influences on maxillary dentition in snakes. 
Phyllomedusa, 9: 121–131. 

Mahlow K., Tillack F., Schmidtler J.F. & Müller J., 2013. 
An annotated checklist, description and key to the 
dwarf snakes of the genus Eirenis Jan, 1863 (Reptilia: 
Squamata: Colubridae), with special emphasis on the 
dentition. Vertebrate Zoology, 63: 41–85. 

Mamonov G., 1977. Case report of envenomation by the 
mountain racer, Coluber ravergieri in USSR. The 
Snake, 9: 27–28. 

Malik G.M., 1995. Snake bites in adults from the Asir re-
gion of southern Saudi Arabia. American Journal of 
Tropical Medicine and Hygiene, 52: 314–317. 

Nagy Z.T., Lawson R., Joger U. & Wink M., 2004. 
Molecular systematics of racers, whipsnakes and rel-
atives (Reptilia: Colubridae) using mitochondrial and 
nuclear markers. Journal of Zoological Systematics 
and Evolutionary Research, 42: 223–233. 

Oliveira L., Scartozzoni R.R., Almeida-Santos S.M., 
Jared C., Antoniazzi M.M. & Salomão M.G., 2016. 
Morphology of Duvernoy’s glands and maxillary 
teeth and a possible function of the Duvernoy’s gland 
secretion in Helicops modestus Günther, 1861 (Ser-
pentes: Xenodontinae). South American Journal of 
Herpetology, 11: 54–65. 

Paterna A., 2023. The role of modified teeth in the func-
tion of prolonged bites in Hierophis viridiflavus (Ser-
pentes: Colubridae). Phyllomedusa Journal of 
Herpetology, 22: 121–130. 

Maxillary bones in Dolichophis caspius supports the opisthoglyphous model within western palearctic whipsnakes 699



Perry G., 1988. Mild toxic effects resulting from the bites 
of Jan’s desert racer, Coluber rhodorachis, and 
Moila’s snake, Malpolon moilensis (Ophidia: Colu-
bridae). Toxicon, 26: 523–524. 

Pleguezuelos J.M., 2005. Culebra de cogulla occidental 
- Macroprotodon brevis. In: Enciclopedia Virtual de 
los Vertebrados Españoles. Carrascal, L. M., Salva-
dor, A., Eds. Madrid, Museo Nacional de Ciencias 
Naturales. 

Rajabizadeh M., Adriaens D., De Kegel B., Avci A., Ilgaz 
Ç. & Herrel A., 2021. Body size miniaturization in a 
lineage of colubrid snakes: Implications for cranial 
anatomy. Journal of Anatomy, 238: 131–145 

Rajabizadeh M., Van Wassenbergh S., Mallet C., Rücklin 
M. & Herrel A., 2019. Tooth Shape Adaptations in 
Aglyphous Colubrid Snakes Inferred from 3D Geo-
metric Morphometrics and Finite Element Analysis. 
Zoological Journal of the Linnean Society, 191: 454–
467. 

Sadeghi N., Hosseinian Yousefkhani S.S., Rastegar-
Pouyani N. & Rajabizadeh M., 2014. Skull compar-
ison between Eirenis collaris and Dolichophis 
jugularis (Serpentes: Colubridae) from Iran. Iranian 
Journal of Animal Biosystematics, 10: 87–100. 

Sahlean T., Gherghel I., Papes M., Strugariu A. & Zam-
firescu Ş., 2014. Refining climate change projections 
for organisms with low dispersal abilities: a case 
study of the Caspian Whip Snake. PloS ONE, 9: 
e91994. 

Ščerbak N. & Böhme W., 1993. Kaspische Pfeilnatter 
oder Springnatter. In: Böhme, W., Ed. Handbuch der 
Reptilien und Amphibien Europas. Schlangen (Ser-
pentes) 3/I. Wiesbaden. 

Speybroeck J., Beukema W., Bok B. & Van der Vort J., 
2016. Field guide to the amphibians and Reptiles of 
Britain and Europe. London, UK, Bloomsbury Pub-
lishing 

Tomović L., Urošević A., Ajtić R., Krizmanić I., Simović 
A., Labus N., Jović D., Krstić M., Nikolić S., 
Andjelković M., Golubović A. & Džukić G., 2015. 
Contribution to the knowledge of distribution of Col-
ubrid snakes in Serbia. Ecologica Montenegrina, 2: 
162–186. 

Trapp B., 2007. Amphibien und Reptilien des Griechis-
chen Festlandes. Berlin, Germany, Natur Und Tier 
Verlag. 

Valdoleiros S.R., Gonçalves I.C., Silva C., Guerra D., 
Silva L.A., Martínez-Freiría F., Rato F. & Xará S., 
2021. Animais Venenosos em Território Português: 
Abordagem Clínica de Picadas e Mordeduras Ven-
omous Animals in the Portuguese Territory: Clinical 
Management of Bites and Stings. Acta Medica Por-
tuguesa, 34: 784–795. 

Vukašin B., Milicevic A., Bugarčić M. & Andelković M., 
2023. Winter activity of the Caspian whipsnake 
(Dolichophis caspius, Gmelin, 1789) in Belgrade, 
Serbia. North-Western Journal of Zoology, 19: 212–
214. 

Weinstein S.A., Warrell D.A., White J. & Keyler D.E., 
2011. “Venomous” Bites from Non Venomous 
Snakes. A Critical Analysis of Risk and Management 
of “Colubrid” Snake Bites. Waltham. Elsevier Inc., 
364 pp. 

Young B.A. & Kardong K.V., 1996. Dentitional surface 
features in snakes (Reptilia: Serpentes). Amphibia-
Reptilia, 17: 261–276.

ALESSANDRO PATERNA & MAURO GRANO700


