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Scientific note

The mitochondrial genome of the booidean snake Sanzinia volontany 
and its first record from northeastern Madagascar

(Squamata, Serpentes, Sanziniidae)

Oliver Hawlitschek, Fanomezana M. Ratsoavina, Andolalao Rakotoarison & Frank Glaw

Madagascar boas comprise four endemic species, 
which were traditionally included in the mostly 
Neotropical family Boidae (Vences et al. 2001, 
Raxworthy & Glaw 2022) but are now classified in 
their own family Sanziniidae (Pyron et al. 2014). San-
zinia volontany was originally described as a western 
subspecies of S. madagascariensis by Vences & Glaw 
(2004) but subsequently elevated to species level 
due to the comparatively large genetic distance to its 
sister species (Orozco-Terwengel et al. 2008, Reyn-
olds et al. 2014). Sanzinia volontany is widespread in 
western and far northern Madagascar but has never 
been genetically confirmed from the Northeast of the 
island (Glaw & Vences 2007, Scherz et al. in press).

On 7 December 2012, we discovered an adult 
snake of the genus Sanzinia along a trail in the Fa-
nambana forest (-13.6200, 50.0012; ca. 130 m a. s. l.), 
ca. 30 km south of the town of Vohémar in north-
eastern Madagascar. The individual was captured 
and released after taking photographs and a tissue 
sample for DNA sequencing. The snake had a brown 
ground colouration typical for the western species 
Sanzinia volontany (Fig. 1).

Sequencing data was generated by the sequenc-
ing service of the company AIM (Advanced Identi-
fication Methods, Leipzig, Germany) from a tissue 
sample of this individual (SOH 219). We obtained 
3.5 million raw reads from library preparation 
with the Illumina DNA prep kit and sequencing 
on an Illumina MiSeq platform with 2 x 300 bp 
and 600 cycles. Through annotation in Geneious 
2023.2.1, we obtained a circularized mitogenome, 
representing the first mitochondrial genome of a 
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Fig. 1. Sanzinia volontany from the Fanambana forest in 
northeastern Madagascar.

Malagasy booid snake (Fig. 2; GenBank accession 
number PQ492719). We annotated protein-coding 
and ribosomal tRNAs. The mitogenome has a length 
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of 18 884 base pairs and the same gene order as the 
booidean snakes Eryx tataricus (MK780743) and Boa 
constrictor (NC007398). A comparison with partial 
16S sequences of other Sanzinia individuals from 
GenBank in a phylogenetic tree reconstructed in 
IQtree 1.6.12 with 1000 ultrafast bootstrap repeats 
after alignment in MAFFT v.7 (Katoh et al. 2009, 
Nguyen et al. 2015, Minh et al. 2020) revealed its 
nesting in S. volontany (Fig. 3), and its haplotype 
was identical with individuals from the northern 
clade (Nosy Be, Manongarivo and Ankarana). The 
combined evidence of the typical volontany-like 
colouration and its mitochondrial DNA leaves no 
doubts that this individual belongs to S. volontany, 
resulting in a substantial range extension for this 
species into the northeastern coastal area. This 
larger distribution range is further supported by 

additional Sanzinia records from the region north of 
Fanambana, which have been tentatively assigned to 
S. volontany by Raselimanana et al. (2018). These re-
cords refer to the protected areas Loky-Manambato, 
Analamerana, and Andrafiamena-Andavakoera, 
but so far no genetic data or photographs were 
available to confirm these tentative species deter-
minations.

The Fanambana forest is located 95 km northeast 
of the nearest genetically identified population of 
Sanzinia madagascariensis in Marojejy National Park 
and 120 km southeast of the nearest genetically 
identified population of S. volontany in the Ankarana 
special reserve. The potential contact or hybrid zone 
of both species is therefore expected to be somewhere 
between Fanambana and Marojejy (Fig. 4).

Fig. 2. The circularized mitogenome of Sanzinia volontany from the Fanambana forest.
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The Sorata massif (now included in the new protected 
area COMATSA Nord) and its adjacent mountain 
chains running to the south are connected with 
the Tsaratanana massif and form a strong biogeo-
graphic barrier, which might prevent most faunal 
exchanges between the west (Sambirano region) 
and east coast in northern Madagascar. It is there-
fore likely that most of this exchange has occurred 
north of these mountains, for example through the 
corridor between the Sorata massif and the east 
coast. The Fanambana forest, which is located in 
this corridor area, might therefore harbour a unique 
faunal assemblage of species from the east coast, 
the Sambirano region and from the north, and is of 
special interest for biogeographical research. How-
ever, the degraded rainforest of Fanambana is not 
listed in the protected area book of Goodman et al. 
(2018) and is apparently still unprotected, although 
most of the low-altitude rainforest in this area has 
already been lost. During our short visit to this 
forest, we observed ongoing logging activity, with 
men extracting large logs from the forest. Though 
brief, our survey revealed that the Fanambana 
forest might harbour a rich herpetofauna beside 
S. volontany and is certainly worth protecting as a 
nature reserve to ensure its long-term conservation.

Fig. 3. A phylogenetic tree calculated from DNA sequences of the mitochondrial 16S rRNA gene (alignment 
length 489 bp) for 14 samples from GenBank and one sample from Fanambana (bold) of the booidean snake 
genus Sanzinia. DNA sequences of Acrantophis dumerili and A. madagascariensis were used as outgroup. Bootstrap 
support values are given above branches.

Fig. 4. Map of the ranges of Sanzinia volontany and 
S. madagascariensis in North Madagascar. Ochre: previ-
ously known range of S. volontany, blue circle: Fanam-
bana forest, brown: suggested range extension of 
S. volontany based on the new record, grey: previously 
known range of S. madagascariensis.



112

Acknowledgements. We are grateful to Angeluc Razafi-
manantsoa and Theo Rajoafiarison for their support 
during the field work, to Lara-Sophie Dey for help with 
Geneious, and to the Malagasy authorities for issuing 
the necessary permits.

References

Glaw, F. & Vences, M. 2007. A field guide to the am-
phibians and reptiles of Madagascar, third edition. 
Vences & Glaw Verlag, 496 pp.

Goodman, S. M., Raherilalao, M. J. & Wohlhauser, 
S. (eds) 2018. Les aires protégées terrestres de 
Madagascar: Leur histoire, description et biote / The 
terrestrial protected areas of Madagascar: Their his-
tory, description, and biota. 534 pp., Antananarivo 
(Association Vahatra).

Katoh, K., Asimenos, G. & Toh, H. 2009. Multiple align-
ment of DNA sequences with MAFFT. Methods in 
Molecular Biology 537: 39-64.

Minh, B. Q., Schmidt, H., Chernomor, O., Schrempf, D., 
Woodhams, M., von Haeseler, A. & Lanfear, R. 2020. 
IQ-TREE 2: New models and efficient methods for 
phylogenetic inference in the genomic era. Molecu-
lar Biology and Evolution 37: 1530-1534.

Nguyen, L.-T., Schmidt, H. A., von Haeseler, A. & Minh, 
B. Q. 2015. IQ-TREE: A fast and effective stochas-
tic algorithm for estimating maximum-likelihood 
phylogenies. Molecular Biology and Evolution 32: 
268-274.

Orozco-Terwengel, P., Nagy, Z. T., Vieites, D. R., Venc-
es, M. & Louis Jr., E. E. 2008. Phylogeography and 
phylogenetic relationships of Malagasy tree and 
ground boas. Biological Journal of the Linnean 
Society 95: 640-652.

Pyron, R. A., Reynolds, R. G. & Burbrink, F. T. 2014. 
A taxonomic revision of boas (Serpentes: Boidae). 
Zootaxa 3846: 249-260.

Raselimanana, A. P., Glaw, F. & Vences, M. 2018. Liste 
des reptiles connus dans 98 aires protégées terres-
tres de Madagascar / List of the known reptiles in 98 
protected areas of Madagascar. In: Goodman, S. M., 
Raherilalao, M. J. & Wohlhauser, S. (eds). Les aires 
protégées terrestres de Madagascar: Leur histoire, 
description et biote / The terrestrial protected areas 
of Madagascar: Their history, description, and biota. 
Antananarivo (Association Vahatra).

Raxworthy, C. J. & Glaw, F. 2022. Sanziniidae, Mada-
gascar boas. Pp. 1522-1525 in: Goodman, S. M. (ed.) 
The new natural history of Madagascar. Princeton 
(Princeton University Press).

Reynolds, R. G., Niemiller, M. L. & Revell, L. J. 2014. 
Toward a Tree-of-Life for the boas and pythons: 
multilocus species-level phylogeny with unprec-
edented taxon sampling. Molecular Phylogenetics 
and Evolution 71: 201-213.

Scherz, M. D., Raselimanana, A. P., Crottini, A. & Glaw, 
F. in press. Sanzinia volontany Vences & Glaw, 2003, 
Western Madagascar Tree Boa, Manditra, Bado. In: 
Reynolds, R. G. & Henderson, R. W. (eds). Boas of 
the World. Ithaca, New York (Comstock Publishing 
Associates).

Vences, M. & Glaw, F. 2004. Phylogeography, system-
atics and conservation status of boid snakes from 
Madagascar (Sanzinia and Acrantophis). Salamandra 
(2003) 39: 181-206.

– – , Glaw, F., Kosuch, J., Böhme, W. & Veith, M. 2001. 
Phylogeny of South American and Malagasy boine 
snakes: molecular evidence for the validity of San-
zinia and Acrantophis and biogeographic implica-
tions. Copeia 2001: 1151-1154.


