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bility in the shape of the red marking on the lower back, 
which can be shaped like a posteriorly open rectangle (Fig. 
3A), V-shaped (Fig. 3B), or even be split into two parallel 
streaks (Fig. 4). ZSM 1516/2008 is shown in Fig. 3A, where-
as Fig. 3B and 4 show the two UADBA paratypes that were 
not available for detailed studies. Measurements of these  
UADBA paratypes (FGZC 1645, 1646) are as follows: snout–
vent lengths 35 and 38 mm, respectively; total lengths 67 and 
83 mm, respectively. The tail of FGZC 1645 is regenerated.

Description of paratype ZSM 1516/2008 (FGZC 1667): 
Specimen well preserved. Left arm removed as tissue sam-
ple. Hemipenes not everted. General morphology similar 
to that of the holotype. Tail complete but largely regenerat-
ed, with only one whorl with 7 scale rows (seen from above) 
at the tail base, its length slightly less than snout–vent 
length, dorsoventrally flattened in cross section. Number 
of transversely enlarged subdigital lamellae under fourth 
toe (left/right) 13/14. Rostral scale wider than tall, narrow-
er than mental. No rostral cleft in dorsal processus of ros-
tral scale. One internasal scale. Centre of nostril placed be-
hind the suture between rostral and first supralabial. Nos-
tril in contact with four scales (first supralabial, nasal, two 
small postnasals), but no contact with rostral. Pupil round. 
Dorsal and lateral scales of head smooth, dorsal and lat-
eral scales of body hemispherical, some of them slightly 
keeled. Dorsal scales of tail mostly conical, unkeeled and 
larger than in the holotype, and with few keeled scales on 
the tail base. All ventral and subcaudal scales smooth. The 
median row of subcaudal scales only partially and irregu-
larly enlarged transversally. Mental scale largely triangu-
lar, bordered posteriorly by a pair of elongate, pentagonal 
postmentals. Postmentals contact mental, first infralabial 
and two gulars. Gulars decrease gradually in size posteri-
orly. Number of supralabials (left/right) 8/8; number of in-
fralabials (left/right) 7/7, number of preanofemoral pores 
23. Measurements: Snout–vent length 36.6 mm; tail length 
35.0 mm; head width (at widest point) 7.0 mm; snout length 
(anterior edge of eye to tip of snout) 5.0 mm; horizontal eye 
diameter 2.2 mm; ear opening diameter 0.5 mm; eye–ear 
distance 3.1 mm; internarial distance 1.7 mm; nostril–eye 
distance 4.0 mm, axilla–groin length 13.6 mm; forelimb 
length (from axilla to tip of longest finger) 10.5 mm; hind-
limb length (from groin to tip of longest toe) 13.9 mm. 

Distribution: Reliably known only from the type locality, 
but see discussion below. 

Habitat and habits: The holotype and all paratypes of Phel-
suma roesleri were captured in larger stands of Pandanus 
screw pines within a disturbed, semi-open deciduous dry 
forest on loose limestone blocks (Fig. 5). We observed an 
additional specimen within the same karstic forest frag-
ment, but under more humid conditions, within a more or 
less closed canopy forest near a small intermittent brook. 
In contrast, the species was not observed within stands of 
taller and more humid dry forests on fine-grained, loamy 
soil of the nearby Ankarana Reserve. The climate of Anka-
rana is seasonal, with rainfall being moderately high for the 
western region with approximately 1890 mm of precipita-
tion per annum (Hawkins et al. 1990). The principal rains 
fall mainly during the months of December to April, leav-
ing a seven-month dry season (Fowler et al. 1989, Car-
diff & Befourouack 2003), and suggesting that we might 
have encountered the species in the period of its highest 
activity. Since no eggs were found, it is unclear if P. roesleri 
attaches its eggs to the substrate or not. However, its phy-
logenetic relationships suggest that its eggs are probably 
not attached since all other species of the Phelsuma laticau-
da group are “non-gluers”. As can be seen in Fig. 3B, one 
paratype had two small red mites, one on the anterior back 
above the right forelimb and one on the inner toe of the left 
forelimb. The two other Phelsuma species known from the 
Ankarana Massif (P. grandis and P. abbotti) were not found 
in the Pandanus habitat of P. roesleri. 

Etymology: We dedicate this new species to our colleague 
and friend Herbert Rösler, in recognition of his contri-
butions to the knowledge of geckos in general and of the 
genus Phelsuma in particular. 

Available names: Most species-level nomina of Phelsuma 
are either valid species or subspecies, or unambiguously 
assignable as synonyms to valid species, but two exceptions 
are evident. Phelsuma minuthi was described by Börner 
(1980), based on a single specimen without locality data. It 
is currently considered as synonym of P. lineata (Raxwor-
thy & Nussbaum 1994). Phelsuma roesleri can be easily 

Figure 4. Paratype of Phelsuma roesleri sp. nov. (UADBA uncata-
logued) in life, showing stress colours.

Figure 5. Pandanus screw pines in Ankarana, the typical habitat 
of P. roesleri at the type locality.
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distinguished from the holotype of P. minuthi by its smaller 
size (snout–vent length 33–36 mm vs. 48 mm, total length 
69–72 mm vs. 105 mm) and unkeeled ventrals (vs. strongly 
keeled). 

Phelsuma trilineata was described by Gray (1842) and 
also based on a single, today greatly faded specimen (Fig. 
7) without locality data. With just four lines this descrip-
tion is very short and difficult to interpret. Boulenger 
(1885) stated that P. trilineata “agrees in every respect with 
P. cepedianum, but the ventral scales are keeled, though 
less strongly than in P. lineatum, and the segments of the 
tail are composed of seven transverse rows of scales above 
and five or six on the side.” He also gave the locality of the 
holotype as “Madagascar”, although the source of this in-
formation is unknown and there appears to be no support-
ive evidence (Raxworthy & Nussbaum 1993). Mertens 
(1962) also discussed the relationships between P. cepedi-
ana and P. trilineata, and the uncertain origin of the lat-
ter taxon. Raxworthy & Nussbaum (1993), after study-
ing the available specimens including the holotype, syno-
nymized P. trilineata with P. cepediana. These authors also 
demonstrated for P. antanosy that the position of the nos-
tril can be a variable character as is the case in P. roesleri. 
Furthermore, this subtle character is difficult to interpret. 
For example, A. G. C. Grandison verified the nostril po-
sition of two further specimens assigned to P. trilineata in 
the British Museum and found it to be placed above the 
suture of rostral and first supralabial in both specimens 
(Mertens 1962), whereas Raxworthy & Nussbaum 
(1993) found one of these specimens to be a misidenti-
fied P. pusilla with the nostril positioned well behind the 
suture between rostral and first supralabial. One differ-

ence between P. trilineata and P. cepediana mentioned by 
Boulenger (1885) is the number of scale rows in each tail 
whorl (7 vs. 8–9) although Rösler (pers. comm.) found 
that P. cepediana has 7–8 scale rows and that most Phel-
suma species exhibit a range of 6–8 scale rows. Another 
difference refers to the ventral scales, which are moder-
ately (Boulenger 1885) or weakly (Raxworthy & Nuss-
baum 1993) keeled in P. trilineata and considered entirely 
unkeeled in P. cepediana. However, Raxworthy & Nuss-
baum (1993) found that some specimens from Mauritius 
also have weakly keeled ventrals, suggesting that this is no 
reliable character that would allow the two taxa to be dis-
tinguished. A third, hitherto undiscussed potential differ-
ence is the contact of the nostril with the rostral, which is 
clearly recognizable in at least some specimens of P. cepe-
diana (from ZSM), but absent in the holotype of P. triline-
ata, although this character might vary among individu-
als. Summarizing, we confirm the synonymy of P. triline-
ata with P. cepediana. Independent from this synonymy, 
Phelsuma roesleri differs from the holotype of Phelsuma 
trilineata by smaller size (33–36 mm vs. 44 mm SVL, 69–72 
mm vs. 98 mm total length), unkeeled ventral scales (vs. 
moderately or weakly keeled), fewer infralabials (6–7 vs. 
8), and more preanofemoral pores (23 vs. 19). In addition, 
P. roesleri seems to be restricted to a small geographical 
area and appears to be not very common within its range. 
This area (Ankarana and its surroundings) is not known 
as an early historical collecting locality, which makes an 
origin of the holotype of P. trilineata from this geographic 
area very unlikely. Thus, we are convinced that P. trilineata 
can be excluded as an available name for the new species 
described herein, P. roesleri. 

Figure 6. Bayesian 50%-majority-rule consensus phylogram based on sequences of the mitochondrial 16S rRNA gene of species of 
Phelsuma (328 bp aligned length). Posterior probabilities are shown above branches, parsimony bootstrap values (2000 replicates) 
below branches. Lygodactylus luteopicturatus was used as outgroup, Phelsuma standingi, Phelsuma grandis and Phelsuma antanosy were 
chosen as hierarchical outgroups (not shown). 
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Molecular differentiation and relationships: The 16S rRNA 
gene sequences of P. roesleri showed a high divergence to 
all recognized extant Phelsuma species (sequences availa-
ble from the work of Rocha et al. 2009). The lowest di-
vergences were found to P. l. laticauda (9.5% uncorrected 
pairwise sequence divergence) and P. l. angularis (9.8%). 
It needs to be noted, however, that these percentages are 
comparatively higher than those previously reported 
among Phelsuma species (e.g. Rocha et al. 2009, Glaw 
et al. 2009) because the fragment used was very short and 
contained a high proportion of hypervariable segments 
(corresponding to loops in the secondary structure of the 
16S rRNA molecule). 

The phylogenetic tree presented in Figure 6 is based on 
a short fragment (328 bp) of the mitochondrial 16S rRNA 
gene only and therefore has limited phylogenetic resolu-
tion. The main purpose of this tree is thus not to reliably 
resolve relationships, but visualize the molecular differen-
tiation among taxa. Phelsuma roesleri is recovered, albeit 
without statistical support, as sister species to P. laticau-
da. The three representatives of P. laticauda form a mono-
phyletic group: the two samples from the northeast coast 
(Antalaha) and the Sambirano region (Ambanja) are close-
ly related and genetically very similar, whereas P. l. angula-
ris from Antsohihy in the northwest is more strongly dif-
ferentiated, supporting its subspecific status and indicating 
that the east coast populations may have originated from a 
more recent immigration from the Sambirano region.

Phelsuma lineata bombetokensis, which shows some 
morphological similarities to P. roesleri and has possibly 
been confused with this species in a previous survey of the 
Ankarana reserve (see discussion below), was recovered 
as deeply nested within the P. lineata clade and genetically 
strongly divergent from P. roesleri. It surprisingly formed 
with strong support the sister group of a P. lineata speci-
men from an eastern rainforest site (Fierenana) bordering 
the high plateau, which corresponds to P. lineata elanthana 
(see Rocha et al. 2010). 

Discussion

The description of P. roesleri adds a distinctive new species 
to the genus Phelsuma. Based on morphological similari-
ties and colouration, P. roesleri is similar to P. laticauda on 
the one hand and to P. lineata bombetokensis on the oth-
er. According to Rocha et al. (2009, 2010) the P. laticauda 
group (including P. laticauda, P. pasteuri, P. robertmertensi, 
and P. v-nigra) is a well-defined clade that is characterized 
by being “non-gluers” with smooth ventral and subcau-
dal scales, three nasals and without nostril-rostral contact. 
They are mostly bright green in colour and have no later-
al or dorsal pattern of stripes. Phelsuma roesleri largely fits 
this definition, but has a distinct dark lateral band that is 
easily recognizable both in life and in preservative, and that 
is otherwise typical for the Phelsuma lineata species group. 
A closer look reveals that the morphology of P. roesleri is 
relatively similar to P. l. bombetokensis. Although the lat-
ter form is known to have keeled dorsal and ventral scales, 
these keels are relatively poorly developed (in the three 
comparative specimens used for this study: ZSM 324/0, 
ZSM 473/2001, and SMF 59379, the holotype of bombeto-
kensis) compared with other taxa of the P. lineata group. 
The median subcaudals are not broadened in P. l. bombeto-
kensis and only slightly and partly broadened in P. roesleri 
(versus distinctly broadened in P. laticauda), and P. roesleri 
(total length up to 72 mm) is closer in size to P. l. bombeto-
kensis (total length up to 110 mm) than to P. laticauda (total 
length up to 130 mm). 

Phelsuma roesleri is known only from a single locality 
in the Ankarana Massif in northern Madagascar. Although 
we found this species only outside of the protected area, it is 
very likely that it occurs inside the reserve as well. Bloxam 
& Barlow (1987) and Hawkins et al. (1990) recorded – be-
sides P. madagascariensis and P. abbotti – the presence of an 
unidentified Phelsuma sp. from the area around the “Grand 
Canyon” on the western side of the Ankarana Massif. This 
species was classified as uncommon but, unfortunately, no 

Figure 7. Head of the preserved holotype of Phelsuma trilineata (BM 1946.8.26.32). Note the position of the nostril above the suture 
between the rostral and first upper labial.
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