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Chapter 4.5
Conservation of a Rare Malagasy Snake: The Case of
Pseudoxyrhopus kely (Family Colubridae)

Jean-Baptiste Ramanamanjato’, Richard K. B. Jenkins??, and Christian J. Randrianantoandro®

Abstract

Pseudoxyrhopus kely is an endemic colubrid snake
recently described from littoral forests near
Tolagnaro. Surveys of 24 forest sites in the Anosy
Region recorded this species at 18 sites, including
five different forest areas that span the bioclimatic
gradient of the zone from dry to humid.
Pseudoxyrhopus kely is generally associated with
low altitude (< 100 m), relatively intact forest, but
can also tolerate areas of degraded vegetation. Pitfall
trapping is the best method to capture this rare mem-
ber of the snake community. Three populations sur-
vive in protected fragments (Réserve Privée de
Berenty, 256 ha, Sainte Luce 240 ha, and Mandena
230 ha), but the larger forests at Marovony (2,127
ha) and Petriky (800 ha) are currently unprotected.
The planned extraction of ilmenite at Petriky could
result in a decrease in the remaining habitat of P. kely
if preventative measures are not taken. Large gaps
exist in our knowledge of the species, and we recom-
mend additional surveys.

Résumé

Conservation d’un serpent malgache rare : le cas
de Pseudoxyrhopus kely (Famille Colubridae).
Pseudoxyrhopus kely est un serpent colubridé
endémique qui a été décrit récemment des foréts lit-
torales pres de Tolagnaro. Des inventaires menés
dans 24 stations forestieres de la région de I’Anosy
ont permis de dénombrer cette espece dans 18 sta-
tions avec cing zones forestieres différentes couvrant
le gradient bioclimatique sec a humide de la région.
Pseudoxyrhopus kely est généralement lié a la forét
relativement intacte de basse altitude (< 100 m)
mais peut aussi tolérer une végétation dégradée. Les
trous-piéges ou ‘pitfall’ constituent la meilleure
méthode pour capturer cette espece rare de la com-
munauté herpétologique. Trois populations survivent
dans des fragments protégés (Réserve Privée de

Berenty 256 ha, Sainte Luce 240 ha et Mandena 230
ha) mais les foréts plus étendues de Marovony (2 127
ha) et de Petriky (800 ha) ne bénéficient, pour le
moment, d’aucune protection. L’extraction miniére
d’ilménite prévue a Petriky pourrait réduire I’habitat
restant de P. kely si aucune mesure de protection
n’est prise. Nos connaissances sur cette espéce souf-
frent de grandes lacunes et nous recommandons
d’entreprendre davantage d’inventaires.

Introduction

The littoral forests of Madagascar are one of the
most threatened habitats on the island, and most of
the remaining vegetation is highly fragmented (de
Gouvenain and Silander 2003, Bollen and Donati
2006). These forests are of considerable biodiversity
importance and there are presumably endemic plant
species restricted to them (Lowry and Faber-
Langendoen 1991, Rabevohitra et al. 1996). The
remaining littoral forests of the Anosy Region are
threatened by charcoal production, slash and burn
farming, logging, and the future extraction of miner-
als (Vincelette et al. 2003, Bollen and Donati 2006).

A series of biological inventories undertaken in
the Anosy region since the late 1980’ by QIT
Madagascar Minerals (QMM) to assess the verte-
brate populations in the project areas (Lewis
Environmental Consultants 1992) uncovered a num-
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ber of reptile species new to science. These include
Paragehyra gabriellae (Raxworthy and Nussbaum
1994), Zonosaurus anelanalany (Raselimanana et al.
2000), and Uroplatus malama (Nussbaum and
Raxworthy 1995). Two other species new to science
were also collected for the first time during the
1989-91 surveys: a day gecko, Phelsuma antanosy
(Raxworthy and Nussbaum 1993, Nussbaum et al.
2000), and a colubrid snake, Pseudoxyrhopus kely
(Raxworthy and Nussbaum 1994). Few details are
known about P. kely, and herein we describe new
information on the distribution and habitat prefer-
ences of this animal, which is considered “endan-
gered” (CBSG 2002).

Methods

In this review, we used previously published
accounts of the herpetofauna of the region (Lewis
Environmental Consultants 1992, Nussbaum et al.
1999, Ramanamanjato 2000, QMM 2001,
Ramanamanjato et al. 2002). All herpetological sur-
veys used the same broad approach of a standardized
pitfall trapping protocol and semi-quantitative
searches by field biologists. Pitfall trapping consist-
ed of 100 m lines of plastic buckets buried vertical-
ly in the soil at 10 m intervals, and linked by a low
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(0.5 m) drift fence made of plastic sheeting.
Trapping effort varied both within and between dif-
ferent sites (Lewis Environmental Consultants 1992,
Nussbaum et al. 1999, see Ramanamanjato Chapter
4.4), but usually consisted of three lines (33 buckets
total) operated for seven days. Searches by herpetol-
ogists consisted of examining potential refuges, and
looking for reptiles while walking trails during the
day and night.

Results

Pseudoxyrhopus kely is a small, terrestrial nocturnal
snake thought to live above ground in leaf litter and
under fallen wood. It has a snout vent length of 170 to
228 mm, 19 dorsal, mid-body scale rows, eight supral-
abial scales, a bluntly rounded snout, pink venter, pale
collar, and thin dark longitudinal lines on its body.

All recorded individuals were either trapped in
pitfall devices or observed at night in leaf litter usu-
ally in areas of sandy or well-drained soils.
Individuals of P. kely held temporarily in captivity at
Mandena fed on termites and small frogs, but there
is no information on its diet in the wild. An adult
female caught in the Marovony Forest in December
2001 was gravid with four eggs, and thus, was pre-
sumably oviparous.

Table 1. Summary of the forest locations surveyed and sites where Pseudoxyrhopus kely was observed or captured

between 1989 and 2006 in the Anosy Region.

Forest sites Forest type Survey site Altitude (m) Number of records of P. kely
Petriky Littoral, dry 46°53'E, 25°04'S 0-40 10
Mandena Littoral, humid 47°00°E, 25°58'S 0-20 6
Sainte Luce Littoral, humid 4T11°E, 24°45'S 0-20 2
Tapera Littoral, humid 4T°07’E, 24°53'S 0-20 0
Ambatotsirongorongo Dry/humid 46°46’E, 25°04'S 200-430 0
Manantantely Humid 46°55'E, 24°59'S 50-600 0
Nahampoana Humid 46°58'E, 24°58'S 100-300 0
Marovony Humid 47°20°E, 24°05'S 50-100 2
Maromoky Humid 47°09°E, 24°62'S 203 0
Ampasy Humid 4T14E, 24°58'S 36 0
Ivohibe Humid 47°20°E, 24°56'S, 131 0
Farafara Humid 47°00°E, 24°50'S 36-225 0
Ivorona Humid 46°57°E, 24°49'S 100-400 0
PN d’Andohahela

(Parcel 1) Humid 46°11°E, 24°42'S 400-1950 0
PN d’Andohahela

(Parcel 2) Dry 46°36°E, 24°49'S 120 0
Manangotry Humid 46°52°E, 24°45’S 200-650 0
Resérve Privé de Berenty Gallery 46°17°E, 24°59'S 15-30 2
Amboasary Dry 46729, 25°00'S 70-120 0
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Figure 1. Study sites, distribution,
and potential area of occurrence of
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Thirteen of the 24 survey sites were in humid,
five in dry, four in littoral and one in each gallery
and transitional forests (Table 1). Pseudoxyrhopus
kely was recorded in five of these sites - three lit-
toral sites, one humid, and the gallery forest (Fig.
1, Table 1). Three of these occurrences were iden-
tified after the 1989-90 surveys, and the discovery
of P. kely in the Marovony Forest and Réserve
Privée (RP) de Berenty considerably extended its
known distributional range. The Marovony Forest
is 80 km to the north of the nearest P. kely popula-
tion at Sainte Luce. The estimated extent of this
species’ occurrence encompasses 5,207 km? but,
based on limited current data, the area occupied by
this species is about 3.5 km?,

The distribution data reveal a tolerance for a vari-
ety of environmental conditions and vegetation types.
Pseudoxyrhopus kely was recorded in the Petriky lit-

Pseudoxyrhopus kely.

toral forest, which is distinctly drier than that of
Madena and Sainte Luce, the gallery forest of the RP
de Berenty, which is surrounded by spiny bush
(Nussbaum et al. 1999), and littoral and lowland
humid forests. All records are from < 100 m.

Levels of forest degradation at the five sites where
P. kely was found span a gradient from low distur-
bance, which suggests a relatively intact forest with a
closed canopy, such as that at Sainte Luce, to more
open, degraded forest like Petriky. The Mandena and
Sainte Luce forests are notably fragmented
(Ramanamanjato 2000) and P. kely was recorded in
four of these fragments: at Mandena in M15/16 (230
ha), M3 (221 ha), and M20 (6 ha), and at Sainte Luce
in S17 (237 ha). Both Petriky (597 ha) and the RP de
Berenty (256 ha) are also isolated fragments, while
the Marovony Forest site (2,127 ha) potentially has
larger remaining areas of suitable habitat.
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Estimates of population size, whether relative or
absolute, are difficult to make for P. kely because of
the rarity of this taxon and variations in sampling
frequency, effort, and methodology (Table 1). At
Marovony, two individuals were trapped in 2001
with 77 pitfall days, but no captures were made in
1992 during 473 pitfall days (Lewis Environmental
Consultants 1992). Between 1998 and 2005, six
individuals were captured in Mandena during 4620
pitfall days, six individuals in Petriky during 3680
pitfall days, and four more individuals in Petriky
were captured by direct observation.

Discussion

Pseudoxyrhopus is a genus endemic to Madagascar,
and all of its 11 species (Raxworthy 2003) are secre-
tive, ground-dwelling, and rarely observed or
trapped during surveys (e.g., Raxworthy and
Nussbaum 1994, Nussbaum et al. 1999, Cadle
1999). Notwithstanding the burrowing behavior of
some species (Nussbaum et al. 1998), which may
render them difficult to observe or trap,
Pseudoxyrhopus appear to be rare members of the
colubrid community.

Available information on the distribution of P. kely
indicates that it is limited to southeastern Madagascar.
Since its original description from the littoral forests of
Mandena and Sainte Luce, the distributional range of
P kely has extended southwards to Petriky, westwards
into the drier habitats of Berenty, and further north to
the lowland humid forests of Marovony. Compared to
the original description in 1994, the area occupied by
P. kely has increased to 3.5 km* Even after extensive
survey work, this species remains unknown in parcels
I 'and 11 of the Parc National d’ Andohahela (Nusshaum
et al. 1999), and in the Vohimena Mountains
(Ramanamanjato 1993, Randrianatoandro and
Andriamazava, pers. comm.). Further, despite intense
survey work throughout Madagascar by various
researchers, P. kely has not been found outside the
Anosy Region.

This species is well adapted to different types of
habitat, from closed canopy vegetation to open dry
forest, and from sandy to lateritic soils. It has been
captured in open gallery forest dominated by large
Tamarindus tree, whereas as well as in Sainte Luce
and Marovony, where the sites are littoral and low-
land humid forest, respectively. At Mandena and
Petriky, it persists in degraded and fragmented forest
blocks of less than 10 ha.
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Pseudoxyrhopus kely was considered in the 1992
report to be among the rare and endemic species of
the littoral forest (Lewis Environmental Consultants
1992, Raxworthy and Nussbaum 1994). The infor-
mation collected between 1994 and 2004 (Table 1)
confirms its rarity in littoral forest habitats, as well
as other habitats in which it has been documented.

Threat and role of protected areas

The loss of habitat has undoubtedly caused a substan-
tial population decline in this species. Charcoal pro-
ducers deforested the M3 fragment in Mandena
between 2000 and 2002, and there are now only nine
ha of scrub vegetation remaining at this site. The six
known populations of P. kely are all isolated from each
other, and three of its five known forest localities are
in protected areas. The QMM commitment in the
2001 Social and Environmental Impact Assessment
(QMM 2001) to establish conservation zones in
Mandena, Sainte Luce, and Petriky is directly linked
to the success of this species. The S17 fragment in
Sainte Luce and M15/16 in Mandena have recently
been included within the network of national conser-
vation sites (Systeme d’Aires Protégées de
Madagascar). The gallery forest of RP de Berenty is
also protected and deforestation is not a major threat,
although the understory is thin because of tourist and
cattle pressure. The Marovony Forest is currently
without protection. The proposed conservation zone at
Petriky should aim to protect a viable population of P.
kely, from which post-mining restoration and translo-
cation activities can be initiated.

As with all Pseudoxyrhopus species, conserva-
tion assessments and plans are hampered by a lack of
distributional and population data (Nussbaum et al.
1998). While we might expect future surveys to
uncover other populations of P kely in the larger
fragments of Sainte Luce (S8 and S9) or the lowland
forest near Marovony, its restriction to forests with
elevations less than 100 m makes it a species of con-
servation concern. Given its rarity, a region-wide
monitoring program is unlikely to provide substan-
tial data on abundance or habitat use, but the regular
capture of P. kely at Petriky in pitfalls demonstrates
the potential of this type of monitoring. Regular pit-
fall trapping over the long-term at sites expected to
undergo habitat loss (e.g., Petriky) are important,
especially as other burrowing reptiles are sampled
simultaneously. These efforts should continue both
in the forest that is to be mined and at the proposed
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conservation site. Further surveys of the forests
around Marovony, the gallery forests on the
Mandrare, and other rivers in the west of the region
are also needed to better understand the distribution-
al limits of P. kely.
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Captions for facing page:

1. Fisherman going to the market to sell his
products after successful captures (Rio Tinto)

2. The aquatic plant Pandanus sp. (QMM)

3: The fat tailed dwarf lemur (Cheirogaleus
medius) hibernates for several months during
the lean season (Kathrin Dausmann)

4: Dragonfly Asciosoma ascalaphoides
(Kai Schuette)

5: The nocturnal, pair- living woolly lemurs
(Avahi meridionalis) feed exclusively on leaves
(Ivan Norscia)

6. The Tolagnaro Bay (QMM)

7. An example of the flora of the littoral forest
Symphonia fasciculata (QMM)

8. Rivo at the entrance of the Ecological
Center (QMM)

9. Mantidactylus punctatus from Sainte
Luce (QMM)

186 = Biodiversity, Ecology and Conservation of Littoral Ecosystems in Southeastern Madagascar, Tolagnaro

o





