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Abstract

This is the first record of the presence of Montivipera albizona (Nilson, Andrén & Flirdh 1990), in
Kahramanmarag province, Mediterranean Region of Turkey. Here, one young male specimen was col-
lected and is described. The present record of M. albizona extends its known distribution (Kulmac
Mountain Range, Sivas) some 250 km to the south-west, where the Anatolian Diagonal exhibits a bifurca-
tion. Our data based on the electropheoretic analysis of blood-sera, indicate that the M. xanthina popula-
tions from the western Anatolia and M. albizona distributed along the Anatolian Diagonal show significant
differences, qualitatively and quantitatively. Accordingly, it is concluded that M. albizona should not be
included within the polymorphic species M. xanthina which lives in western Anatolia and therefore, it
should be accepted as a valid species. Moreover, the actual distributions of the related taxa in Anatolia and
the geographic structure of the Anatolian Diagonal were discussed.
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Introduction

Montivipera albizona is a mountain viper endemic to Anatolia, firstly described by
Nilson et al. (1990; as Vipera albizona) on the basis of two specimens from Kulmac
Mountain Range, Sivas (Central Anatolian Region) close to the “Anatolian Diagonal”.
This species is parapatric with M. xanthina (Gray, 1849) and a group of opponents led
by Schitti (Schitti et al. 19915 1992; Schitti & Baran 1988) soon argued that M. albi-
zona, M. wagneri (Nilson & Andrén 1984), M. bulgardaghica (Nilson & Andrén 1985)
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were likely conspecific, belonging to the polymorphic species M. xanthina. After the
original description of Nilson et al. (1990), additional records were reported by differ-
ent authors (Teynié 1991; Bettex 1993; Mulder 1994; 1995b). Bettex (1993) stated
that it was difficult to distinguish M. albizona from M. wagneri based on color and
pattern alone. However, Mulder (1994) asserted that the color and pattern of M. albi-
zona is actually quite distinct from that of M. wagneri, comparing and revising all
specimens collected by him and Bettex (1993) plus the holotype and paratype (totally
15 specimens). During an expedition in 2006 to Kahramanmaras province in the
Mediterranean Region of Turkey, we collected M. albizona, a species previously
unknown from that geographic area. To avoid collecting by commercially interested
Turkish and European snake catchers, the detailed location will not be given. Since no
information is available on the presence of this mountain viper in the Mediterranean
Region of Turkey and the absence of a useful blood serum electrophoretic pattern
comparison with closely related species M. xanthina, a recent record is briefly presented
here. In this context, the main aim of this paper is to clarify and confirm the status of
M. albizona: a valid species.

Material and methods

A young male M. albizona was collected from Balik Mountain Range, Kahramanmaras
Province, Mediterranean Region of Turkey, where the “Anatolian Diagonal” (Figure 1)
shows a bifurcation, on 2 July 2006 by B. GOCMEN, M. Z. YILDIZ and E. A.
YAGMUR. The specimen was placed in a terrarium alive, but after obtaining a blood
sample for electrophoretic analysis, it died. The specimen was then preserved and
deposited in the collection of the ZDEU Museum, Bornova-Izmir (ZDEU 188/2006).
For the comparison of the blood serum protein patterns, additional blood samples
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Figure 1. Map showing the Anatolian Diagonal extends from the northeast to Mediterranean region and
the known distributions of the four mountain viper species and Montivipera xanthina in Turkey. Solid
circle indicates the new locality record of M. albizona. ZLA: Zone of lower altitude.
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were obtained from three M. xanthina males collected from different locations of its
known distribution area (the provinces of Izmir, Mugla and Kayseri). All blood-serum
protein study specimens were of similar length, i.e. they were of similar ages and all
were collected in the same month (July).

Blood samples were obtained from the postorbital sinuses of living specimens via
heparinized hematocrit capillary tubes according to the method described by MacLean
et al. (1973). Samples were centrifuged for 5 minutes at 600 g and the sera stored in
equal amounts (4 pl) at -20°C for each separation until analysis. Blood-serum samples
were separated using polyacrylamide-disc electrophoresis according to Davis (1964),
slightly modified by Ozeti and Atatiir (1979). Electrophoretic separations were carried
out at room temperature (20-25°C) with a Canalco Model 1200 electrophoresis appa-
ratus. Separation gels were firstly stained with 0.5% Amido Black, and then de-stained
passively with repeated 7% acetic acid baths. Gels were qualitatively evaluated directly
from the electropherograms, and densitometric tracing curves of the separations were
obtained using a Gelman ACD-15 Model 39430 densitometer scanning at 500 nm.
Since no variation amongst all M. xanthina samples in the electropherograms were
found, their data were pooled.

The colour and pattern characteristics of the specimen were recorded while it was
still alive; colour photos were also taken. The terminology used in describing the speci-
men conforms to Nilson & Andrén (1986) and Nilson et al. (1990). The characters of
all known specimens of the species were taken from the descriptions in related papers
(Nilson et al. 1990; Bettex 1993; Mulder 1994). Morphometric measurements were
taken using a dial caliper with an accuracy of 0.01 mm.

Results

The specimen was found at an elevation of approx. 1300 m, on moist ground with
sparsely distributed various grasses under a partly sun-exposed red pine (Pinus brutia)
forest. It was day time, around 16.00 hr; air temperature was 20°C.

The specimen is a young male. Snout-vent length 199 mm, tail length 22 mm
(total length 221 mm), tail length being equal to 9.9% of total length. Length of
head (from posterior border of lower chin to tip of snout) 14.10 mm, breadth of
head (at position of eyes) 5.42 mm, width of head 9.84 mm, size of eye horizontally
2.58 mm and vertically 2.30 mm, distance between eye and border of mouth 1.73
mm. On top of head, except for two enlarged supraoculars small scales are present.
Supraoculars are separated by a row of nine interocular scales. 12 intercanthals and 44
intersupraocular scales on upper surface of head. One canthal between supraocular
and supranasal on each side and two apicals in contact with rostral. Supraoculars are
not raised and in broad contact with eye. The lower half of the nasal is fused with the
prenasal on each side of the head. There are two subocular rows. First (inner) and sec-
ond distal (outer) circumocular rings contain 11 and 14 scales on both sides of the
head, respectively. There are nine supralabials and 12 sublabials on each side of the
head. Upper preocular is enlarged and separated from nasal by a loreal scale on both
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sides of the head. There are 12 sublabials on each side. First pair of sublabials is in
contact with posterior of the mental. Chin shields twice as long as broad and bor-
dered behind by four smaller plates. Dorsal scales except only 7 scales of lowermost
row close to cloaca are keeled on body and tail. Two preventrals followed by 155
ventrals and a single anal plate. Subcaudals are 28 and 28+1 on the right and left side
of the tail, respectively. There are 23 transverse scale rows on body at one head length
posterior of the head; 23 on mid-body, 17 at one head length anterior to the anal
plate.

Dorsal pattern consist of brick-red brown slightly irregular zonal blotches two to
four scales wide which especially at anterior and posterior ends are surrounded by a
blackish oblique narrow border (Figure 2). There are 34/30 transverse and distinct
white bands separated by brick-red brown zonal blotches. Number of dorsal blotches
in pattern estimated to about 40 on body. Lateral ground colour is gray, except the two
head length posterior of the head, dark (black with a dash of brick-red colour) trans-
verse blotches run along the body. There are dark lateral spots of two head length
posterior of the head on the flanks. Neck pattern consist of two blackish oblique
blotches separated from each other and from the dorsal pattern. Two small black (with
a dash of brick-red colour) oblique blotches on the head anterior to blackish oblique
blotches are present. A broad blackish band extends from the posterior border of
the eye to the corner of the mouth. There is one small dark dot on supralabials below
the eye, and two on sublabials. In addition to these, a dark spot above the supralabials

Figure2. Generalview of the young male specimen of Montivipera albizona collected from Kahramanmaras
province, Mediterranean Region of Turkey (bar = 19 mm).
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present on each side of the head. Belly and throat grayish white with weak numerous
small blotches, dots and less distinct small spots laterally.

Since no information concerning its serological characterization is available on this
rare mountain viper, we also compared the electophoretic pattern of its blood-serum
protein with the electrophoretic patterns of the similarly sized (similar age) and same
sex M. xanthina specimens which were collected in the same month from different
Anatolian localities. The electrophoretic patterns of the examined blood-serum pro-
teins from Izmir, Mugla and Kayseri (the closest locality to M. albizona amongst all
mountain viper species in Anatolia, Figure 3) specimens (n = 3) of M. xanthina were
found to be quite similar. Therefore, they were evaluated together.

The gel electropherograms of blood-serum proteins of a specimen from each species,
together with their densitometric tracing curves, are given in Figures 6 and 7 for
M. xanthina and M. albizona, respectively. In three young males of M. xanthina col-
lected from different localities of its known distribution area there was only one albu-
min fraction and according to its densitometric tracing curve it was possible to
differentiate nine fraction or fraction groups within the globulin zones (Figure 4). In
the specimen of young male M. albizona, a single albumin band, but with a higher
optical density than M. xanthina was also seen (Figure 5). However, densitometrically,
eleven fractions or fraction groups were observed in the corresponding globulin zones
in M. albizona.

Figure 3. Dorsal view of a young male specimen of Montivipera xanthina collected from Erciyes Mountain,
Kayseri Province the closest locality to M. albizona (bar = 11 mm).
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Figure 4. Representative electropherogram and its densitometric tracing curve of a young male of

Montivipera xanthina. A: Albumin; 1 to 9: Globulins; O.D.: Optical density, S: Start, junction between
the stacking and separation gels.

Discusion

The Vipera xanthina complex can be defined as an assemblage taxa formerly included
in V. xanthina sensu lato, i.e. V. xanthina (Gray 1849), V. raddei Boettger 1890 with its
all known subspecies, V. bornmuelleri Werner 1898, V. latifi Mertens Darevsky &
Klemmer 1967, V. wagneri Nilson & Andrén 1984, V. albicornuta Nilson & Andrén
1985, V. bulgardagica Nilson & Andrén 1985 and V. albizona Nilson, Andrén & Flirdh
1990. These mountain vipers of the genus Vipera has been subjected to a revision
(except V. albizona) by Nilson & Andrén (1986), and Nilson et al. (1999). They
described a new subgenus, Montivipera, which differs morphologically, genetically,
serologically and ecologically from the other related taxa. Finally, Joger (2005) has
changed its taxonomic status to generic level. Of these mountain vipers belonging to
the genus Montivipera, four allopatric species inhabit in only Anatolia (Fig. 1).

M. albizona has been described from a young female (holotype) and an adult male
(paratype) from Kulmac Mountain Range (Vilayet Sivas) related with Anatolian
Diagonal, central Turkey (Nilson & Andrén 1990). After the original description of
the species, Bettex (1993), Schitti & Baran (1988) and Schitti et al. (1992) considered
the three species (M. wagneri, M. bulgardaghica and M. albizona) described by Nilson
et al. (1984, 1985, 1990) to be conspecific and belonging to the polymorphic species
M. xanthina. Later, Mulder (1994; 1995b) has conducted a revisionist study with some
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Figure 5. The electropherogram and its densitometric tracing curve of the young male of Montivipera
albizona collected from Kahramanmaras Province. A: Albumin; 1 to 11: Globulins; O.D.: Optical density;
S: Start, junction between the stacking and separation gels.

additional new material of M. albizona collected from its known distribution area
(Sivas and Erzincan provinces). His aim was to reach a better insight in the intraspe-
cific variation of these mountain vipers, irrespective of the status of M. albizona: as a
valid species (sensu Nilson et al. 1990) or included within the polymorphic species
M. xanthina (sensu Schitti et al. 1992). However, Mulder (1994) has detected some
additional diagnostic criteria concerning the colour-pattern (the transverse wideness of
the orange-brown dorsal blotches and the coloration of head and body).

The new, Kahramanmaras specimen agrees almost completely in pholidosis and
colour-pattern, except for the lowermost row of keeled (instead unkeeled) dorsal scales
on body and tail, with all the descriptions given by Nilson et al. (1990) and Mulder
(1994). Distinction between M. albizona (Fig 2) and M. xanthina (Fig. 3) based on the
dorsal colour-pattern is very easy since we observed and compared the specimens of
both species in that time during our trip. This distinction was also suggested by Mulder
(1994). The total length of our specimen collected from Kahramanmaras is the small-
est size (221 mm) amongst the given values up to date by different authors (Nilson
et al. 1990; Bettex 1993; Mulder 1994). Although Bettex (1993) shows a hatchling
which has the head and body pattern connected, this is not valid for our specimen. It
supports Mulder’s (1994, 1995a) idea that the dorsal colour-pattern would not be
regular in captive-bred vipers. The other remarkable difference is on the relative tail
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length. According to Mulder (1994) this value varies around 8% (7.5-8.8%) in M.
albizona, while mean values in M. xanthina are above 9% (9.2-9.8%), depending on
sex and population. In our specimen, the relative tail length was found as 9.9% of total
length. This deviation may depend on age, since it is the smallest of all available A
albizona specimens.

Blood-serum electrophoresis has been utilized to obtain data which can be added to
the available data sets and lead to more stable classifications in herpetology by many
researchers (Ferguson 1980; Joger 1986; Herrmann et al. 1992; Arikan et al. 1988).
The qualitative differences of fractions could be caused by genetic variations (infec-
tions, parasites or various bodily mutilations may also cause qualitative differences in
blood globulins, but no such factors were evident in our specimens), and the quantita-
tive differences could reflect age, gender, environmental and physiological factors
(Ferguson 1980; Arikan et al. 1988); therefore, qualitative differences are important
for taxonomic investigations. Our data indicate that M. xanthina populations from the
western Anatolia and M. albizona distributing along the Anatolian Diagonal show
significant difference regarding the blood-serum electrophoretic patterns qualitatively
and quantitatively as indicated in Figs. 6 and 7. So, M. albizona should not be included
within the polymorphic species M. xanthina which lives in the western Anatolia, as
previously suggested by Bettex (1993), Schitti & Baran (1988) and Schitti et al.
(1992). Therefore, it is a valid species.

Our specimen is from a locality out of the human settlement, in a mountain forest,
so that a recent, anthropochore transportation from the previous known distribution
is highly unlikely. It is more likely that it hatched at the site where it was found, form-
ing partofareproductive population of M. albizona on Balik Mountain, Kahramanmaras
(Mediterranean Region of Turkey). Our record of M. albizona extends from its known
distribution (Kulmac and Tecer Mountain Ranges, Sivas & Mercan Mountain,
Erzincan) some 250 km to the south-west, where the Anatolian Diagonal exhibits a
bifurcation.

Anatolia is located at an important transitional zoogeographical region between Asia
and Europe. In eastern parts, there are no natural boundaries with the neighboring
countries and therefore, little endemism is seen (Gogmen et al. 2002). However,
according to Davis (1971), Nilson et al. (1990) and Sindaco et al. (2000), the Anatolian
Diagonal forms an important barrier for both faunal and floral species. Therefore, the
composition of fauna and flora on the two sides of the Anatolian Diagonal is different.
This barrier is a mountain range that extends from Erzurum province in the northeast
towards Kahramanmarag in the southwest (Fig. 1). From there it bifurcates and one
branch continues further southwest towards Bolkar Mountain. The other branch runs
to southeast toward the direction of Lebanon Mountains. The elevation of the moun-
tain range on average changes between 3000-4000 m. The Kizilirmak and Yesilirmak
(rivers) break through the mountain barrier in the zones of lower altitude where sum-
mits are at 650 m, dividing the eastern sections. A similar zone of lower altitude is
present along the Seyhan river between Bolkar (Adana Province) and Balik mountains
(Kahramanmaras Province). Herrmann et al. (1987) have proposed a time scale based
on immunological distance between M. wagneri and M. bornmuelleri. They suggest a
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separation between these two taxa in early Pliocene, less than 5 million years ago. Based
on this assumption, we can say that the vicariance events along the Anatolian Diagonal
took place in early Pliocene. Furthermore, based on their present distributions, we can
propose that M. albizona was mainly restricted along the Diagonal between zones of
lower altitude, while M. bulgardaghica and M. wagneri were isolated in the tips of the
Diagonal. This isolation would lead to the speciation of these closely related mountain
vipers.

Acknowledgements

We are deeply indebted to Professor Géran Nilson (Géteborg University, Structural
and Systematic Zoology, Goteborg Natural History, Goteborg, Sweden) and anony-
mous referees for review of an earlier version of the manuscript. Our thanks are also
due to Dr. Mehmet K. Atatiir (Ege University Faculty of Science, Izmir, Turkey), who
revised the latter version of the manuscript and improved its English. We also thank
Mr. Ersen A. Yagmur for his assistance in our field studies.

References

Arikan, H., Atatiir, M.K. and Mermer, A. (1988) An investigation on blood serum proteins of Chalcides
ocellatus (Sauria: Scincidae) populations from Southern Anatolia. Turk. J. Zool., 22, 175-177.

Bettex, E. (1993) Beobachtungen an Vipera bulgardaghica, Vipera albizona und Vipera xanthina im Freiland
und im Terrarium. Herpetofauna, 15 (86), 21-26.

Davis, B.J. (1964) Disc Electrophoresis II Method and Application to Human Serum Proteins. Ann. N.
Y Acad. Sci., 121, 404-427.

Davis, I H. (1971) Distribution patterns in Anatolia with particular reference to endemism.
In: PH. Davis, P C. Harper and 1.C. Hedge (eds). Plant Life of South-West Asia, pp. 15-27
Edinburgh.

Ferguson, A. (1980) Biochemical systematics and evolution. Blackie and Son, 1-14.

Gogmen, B., Tosunoglu, M. and Ayaz, D. (2002). First record of the Leopard Gecko Eublepharis angra-
mainyu (Reptilia: Sauria: Eublepharidae). Herperol. J., 12, 79-80.

Herrmann, H.-W.,, Joger, U., Nilson, G. and Sibley, C. G. (1987) First steps towards a biochemically
based reconstruction of the phylogeny of the genus Vipera. In: Proceedings of the Fourth Ordinary
General Meetings of the S.E.H., Nijmegen, 1987, Faculty of Sciences Nijmegen, The Netherlands,
pp. 195-200.

Herrmann, H.-W., Joger, U. and Nilson, G. (1992) Phylogeny and systematics of viperine snakes. III:
resurrection of the genus Macrovipera (Reuss, 1927) as suggested by biochemical evidence. Amphibia-
Reptilia, 13, 375-392.

Joger, U. (2005) Montivipera Nilson, Tuniyev, Andrén, Orlov, Joger und Herrmann, 1999. In: W. Béhme
(ed.). Handbuch der Reptilien und Amphibian Europas, pp. 61-62. AULA Verlag, Wiesbaden,
Germany.

Joger, U. (1986) Phylogenetic analysis of Uromastix lizards, based on albumin immunological distances.
In: Z. Rocek (ed.), Studies in Herpetology, pp. 187-192, Prague.

MacLean, G. S., Lee, S. K. and Wilson, K. J. (1973) A simple method of obtaining blood from lizards.
Copeia. 2, 338-339.

Mulder, J. (1994) Additional information on Vipera albizona (Reptilia, Serpentes, Viperidae). Deinsea, 1,
77-83.



96 B. Gogmen et al. / Animal Biology 59 (2009) 87-96

Mulder, J. (1995a) Congenital anomalies in morphology and colour in captive-bred vipers (Reptilia,
Serpentes, Viperidae). Deinsea 2, 41-50.

Mulder, J. (1995b) Herpetological observations in Turkey (1987-1995). Deinsea 2, 51-66.

Nilson, G. and Andrén, C. (1984) Systematics of the Vipera xanthina complex (Reptilia: Viperidae). II.
An overlooked viper within the xanthina species-group in Iran. Bonner Zoologische Beitrige, 35,
175-184.

Nilson, G. and Andrén, C. (1985). Systematics of the Vipera xanthina complex (Reptilia: Viperidae). II1.
Taxonomic Status of Bulgar Dagh Viper in South Turkey. /. Herperol., 19, 276-283.

Nilson, G. and Andrén, C. (1986) The Mountain vipers of the Middle East-The Vipera xanthina complex
(Reptilia: Viperidae). Bonner Zoologischer Monographien 20, 1-90.

Nilson, G., Andrén, C. and Flirdh, B. (1990) Vipera albizona, a new mountain viper from central Turkey,
with comments on isolating effects of the Anatolian “Diagonal”. Amphibia-Reptilia 11, 284-294.

Nilson, G., Tuniyev, B., Andrén, C., Orlov, N., Joger, U. and Herrmann, H.-W. (1999) Taxonomic
Position of the Vipera xanthina complex. Darmstidter Beitrige zur Naturgeschichte 8, 99-102.

Ozeti, N. and Atatiir, M.K. (1979) A preliminary survey of the serum proteins of a population of
Mertensiella luschani finikensis Basoglu and Atatiir from Finike in Southwestern Anatolia. Isz. Univ.
Fen. Fak. Mec., 44B, 23-29.

Sindaco, R., Venchi, A., Carpaneto, G. M. and Bologna, M. A. (2000) The reptiles of Anatolia: a checklist
and zoogeographical analysis. Biogeographia 21, 441-554.

Schitti, B. and Baran, I. (1988) Bemerkungen zur Verbreitung von Elaphe hohenackeri (Strauch, 1873)
und Vipera xanthina (Gray, 1849) in Stid-Anatolien. Salamandra, 24, 306-309.

Schitti, B., Baran, I. and Sigg, H. (1991) Rediscovery of the Bolkar viper: morphological variation and
systematic implications on the ‘Vipera xanthina complex . Amphibia-Reptilia 12, 305-327.

Schitd, B., Baran, I. and Sigg, H. (1992) The ‘Vipera xanthina complex’ — a reply to Nilson and Andrén.
Amphibia-Reptilia 13, 425.

Teynié, A. (1991) Observations herpétologiques en Turquie, Deuxiéme Partie. Bull. Soc. Herpétol. France,
58, 20-29.



