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Abstract 
Hemiphyllodactylus aurantiacus (Beddome, 1870), hitherto considered a subspecies 
of the more widespread H. typus, is shown to be a distinct species, diagnosable 
in showing a lower number of scansors and presacral vertebrae and bolder 
dorsal and subcaudal coloration. The two species are allopatric. New ecological 
data are provided of the south Indian endemic from the type locality, where 
the species was found commonly on walls of buildings at night. 
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Introduction 
Despite its widespread occurrence in south and 
south-east Asia and the islands of the Pacific (Smith, 
1935; Denzer and Manthey, 1991; Manthey and 
Grossm ann, 1997; Zug, 1991), the genus 
Hemiphyllodactylus Bleeker, 1860 remains one of the 
most poorly known genera of geckos. Specimens from 
most areas are rare in museum collections and 
misidentifications are common. Two forms have been 
recorded from south Asia by most recent workers 
(Wermuth, 1965; Kluge, 1991, 1993; Bauer and Henle, 
1994), H. typus typus, a widespread species complex 
containing both bisexual and unisexual populations 
with representatives in Sri Lanka, and H. t. aurantiacus, 
a bisexual south Indian endemic. 

Hemiphyllodactylus aurantiacus was originally de­
scribed by Beddome (1870) as a member of the genus 
Hemidactylus, a generic assignment retained by 
Stoliczka (1872). It was subsequently removed to 
Lepidodactylus by Boulenger (1885, 1890). Stejneger 
(1899), who had examined no specimens of 
aurantiacus, tentatively reallocated the form to 
Hemiphyllodactylus. In his revision of the genus, 
Brongersma (1932), who examined only two speci­
mens putatively referrable to H. aurantiacus, recog­
nized the species as distinct from H. typus on the ba­
sis of its reduced number of enlarged, paired distal 
subdigital lamellae and its broadly pentagonal men­
tal scale. Smith (1935), based largely on the earlier 

works of Boulenger, noted the shorter and less de­
pressed head of the Indian form, the presence on only 
2-3 obliquely angled lamellae beneath the fourth toe 
(vs 4-6 in H. typus), and the lower number of preanal 
and femoral pores (7-9 and 5-7 vs 10-12 vs 8-10 in H. 
typus). Nonetheless, Smith relegated the form to 
subspecific status as Hemiphyllodactylus typus 
aurantiacus, the designation that has been nearly uni­
versally applied to it since. Kluge (1968), however, 
listed aurantiacus as a species inquirendum. 

Beddome's (1870) type material of Hemidactylus 
aurantiacus originated from the "Shevaroys, under 
stones about Yercaud and elsewhere, at an elevation 
of 4,000 feet. " He also indicated that he had an addi­
tional specimen from the Anamallays ( = Anaimalais, 
ea. 102 18'N; 772 00'E, north-west of Yercaud, in the 
Western Ghats). Little new material of this species 
was reported in the literature for more than a century. 
Aside from its inclusion in regional herpetofaunal 
works (e.g., Smith, 1935; Daniel, 1983; Murthy, 1985) 
almost no mention was made of this form until 1994 
when a brief note (Daniels, 1994) appeared, document­
ing the occurence of this gecko (as H. t. acranticus [sic]) 
at Bangalore, slightly north of its previously known 
range, and at lower elevation (900 m). Subsequently, 
additional survey work has revealed it to be wide­
spread in the Kolli Hills, near Salem (Daniels and 
Kumar, 1998). 



The only information about the natural history of 
Hemiphyllodactylus aurantiacus comes from Daniels 
(1994), who reported that the species was found in a 
crevice of a stone wall and that in captivity two eggs, 
each measuring about 5.0 mm were laid and an in­
sectivorous diet was accepted. In the Kolli Hills, H. 
aurantiacus was reported to occur" all over the land­
scape, even on buildings" (Daniels and Kumar, 1998). 
We visited Yercaud, the type locality of 
Hemiphyllodactylus aurantiacus in order to assess its 
current status there and to obtain topotypical mate­
rial in order to evaluate its taxonomic status. 

Materials and methods 
Freshly collected specimens were euthanized and 
fixed in 10% neutral buffered formalin and transferred 
to 70% ethanol. Scale counts and external observa­
tions of morphology were made using a Nikon SMZ-
10 dissecting microscope. Radiographs were prepared 
using a Faxitron closed cabinet x-ray system. X-ray 
images were prepared on Polaroid Type 55 film set­
ting of 45 kV for 45 seconds. 

Institutional acronyms follow Leviton et al. (1985). 

Collecting locality and field observations 
Yercaud (11 °48'N, 78°14'E) is situated at 1,515 m el­
evation in the Shevaroyan (spelt variously as Shevroy 
or Servarayan) Range in the Salem District, Tamil 
Nadu, southern India. The Shevaroyan range is lo­
cated between the southern portions of the Eastern 
and Western Ghats, but is separated from both by low 
lying plains (300-450 m asl) characterized by a much 
warmer climate. Winter temperatures average 13°C 
and summer values average 29°C and annual rain­
fall is 1,676 mm. The Shevaroys exhibit evergreen for­
ests of a type otherwise seen only in Bedguli 
(Biligirirang,m Hills) in the Eastern Ghats (Subba Rao 
et al., 1982). Our searches for this species were made 
on 13 January, 1998, between 1800 and 2300 hours 
while air temperatures were approximately 12° C. 

At Yercaud, we first searched for Hemiphyllo­
dactylus aurantiacus under stones and along stone 
walls, in accordance with the natural history notes of 
Beddome (1870) and Daniels (1994). No individuals 
were located in these retreats; however, numerous 
specimens were found along with Hemidactylus 
frenatus on the walls of the Yercaud Veterinary Col­
lege, situated at the edge of Yercaud town, between 
2215-2245 hours, typically 2-3 m above the ground. 
When first sighted, the geckos were typically exposed 
on the surface of the buildings. Most were solitary, 
but as many as three individuals were seen in close 
proximity to one another. When disturbed the geckos 
moved extremely quickly. All specimens located were 
in areas away from strong artificial lighting, whereas 
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most of the Hemidactylus were distributed near build­
ing lights. Elsewhere in its range H. frenatus is known 
to exclude smaller, less agressive geckos from prime 
hunting areas around artificial lights In these situa­
tions H. frenatus excludes the parthenogenetic forms, 
Hemidactylus garnotii and Lepidodactylus lugubris (see 
Hunsaker and Breese, 1967; McKeown, 1978; Bauer 
and Vindum, 1990; Petren et al., 1993). 

Systematic status of Hemiphyllodactylus aurantiacus 
Beddome' s (1870) original description was terse and 
indicated 9 upper labials, 9-10 lower labials, no chin 
shields, no preanal pores, and no enlarged 
subcaudals. The colour was described as "brown with 
black streaks on the neck and anterior portion of the • 
body, and black blotches on the centre and posterior 
portion; tail orange coloured, blotched with black; 
belly white, with minute brown dots." Although the 
scale characteristics he mentioned are minimally in­
formative with respect to specific identification within 
Hemiphyllodactylus, the color pattern is distinctive. 
Although certain characteristics, such as the narrow 
dark streaks on the forebody are evident in H. typus 
as well, the dorsal pattern of aurantiacus is bolder, and 
the tail, in particular, is much more brightly patterned, 
with a very prominent orange-red ventral coloration 
and strongly contrasting black and white cross bands. 

Boulenger (1885, 1890) and Smith (1935) provided 
considerably more detail regarding scalation in 
Hemiphyllodactylus aurantiacus, noting the low number 
of preanal and femoral pores and the reduced number 
of enlarged, angled, distal scansors. However, 
whereas the numbers of pores in H. typus as provided 
by Smith are non-overlapping with those of H . 
aurantiacus, Zug's (1991) summary of data from Fi­
jian material, suggests significant potential overlap. 

We examined three topotypical specimens of 
Hemiphyllodactylus aurantiacus (AMB 5749-5751, to be 
deposited in the collection of the Bombay Natural 
History Society). These specimens were compared to 
specimens that have been referred to H. typus, CAS 
145926 (male) from the Philippines, CAS 172739 (fe­
male) from New Caledonia, USDZ 2.1392 from Java 
and USDZ 2.4573, 2.3378, 2.2291 and 2.3282, from 
the Malay Peninsula (West Malaysia and Singapore), 
as well as to literature descriptions from Brongersma 
(1932), Brown and Alcala (1978) and Zug (1991 ), each 
based on large samples. In particular, we examined 
those features of morphology that had been signaled 
as indicative of the specific or subspecific distinct­
ness of H. aurantiacus by previous authors. 

Sexes could be easily distinguished based both on 
the presence or absence of preanal and femoral pores, 
and on the presence or absence of hemipenial bulges 
immediately posterior to the vent. AMB 5750 is an 
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adult female 38.0 mm SVL + 32.38 mm TL with two 
shelled oviductal eggs measuring 7.2 x 5.0 and 7.0 x 
4.6 mm. This specimen lacked all traces of preanal 
and fem oral pores. Two male specimens (AMB 5749, 
35.2 mm SVL + 19.3 mm TL (broken), and AMB 5751, 
32.9 mm SVL + 27.7 mm TL) each possess a distinct 
series of both preanal pores and femoral pores. In both 
specimens there was a series of nine preanal pores 
and in the larger there were eight femoral pores on 
each thigh (seven in the smaller specimen). By com­
parison, there were eight (seven in Brown and Alcala, 
1978: 47) preanal pores and 11 (seven to 11 in Brown 
and Alcala, 1978: 47) femoral pores in the Philippine 
male. In two adult males (USDZ 2.4573 and 2.3469) 
from Singapore, femoral pores numbered 12. No pores 
were present in the New Caledonian female, in con­
trast to Fijian Hemiphyllodactylus typus, where par­
thenogenetic females possessed tiny preanal and 
femoral pores (Zug, 1991). 

It is difficult to interpret earlier descriptions of 
Hemiphyllodactylus preanal and femoral pores as these 
descriptions were written prior to the time when par­
thenogenesis among lizard species was recognized 
and it appears likely that some female specimens with 
pitted preanal scales may have been interpreted as 
males by some authors or that in some populations, 
such as that in Fiji (Zug, 1991), females actually have 
tiny preanal pores. For example, Bavay (1869), Roux 
(1913), and Brongersma (1932) refer to male speci­
mens of H. typus from New Caledonia, although all 
subsequent specimens from the region, and indeed, 
all oceanic populations of this species appear to be 
unisexual (Zug 1991). Although preanal and femoral 
pore numbers in H. aurantiacus are similar to H. typus 
it is clear that in the former sexes are separate and 
that pores are large and distinct in males and entirely 
absent in females. 

The digits of the three specimens are similar to 
previously published descriptions although, contrary 
to some reports, all digits are clawed, with the much 
reduced digit I of the manus and pes bearing a slen­
der, partially sheathed claw that is substantially 
smaller than those on the other digits. The expanded 
subdigital lamellae could be divided into a series of 
undivided basal lamellae and a more distal series of 
much expanded, paired lamellae, arranged at an ap­
proximately 55° angle to the long axis of the digit. 
The expanded distal lamellae were prominent on dig­
its II-V and in AMB 5750 and 5751, these expanded 
paired lamellae numbered two per digit. In AMB 5749, 
there were two per digit on the manus and on digit II 
of the pes, but three on digits III-V of the pes. In com­
parison, the Philippine and New Caledonian H. typus 
had a minimum of three (usually four) enlarged pairs 
of distal scansors on each digit. All authors reporting 
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Figure 1. Adult Hemiphyllodactylus aurantiacus (AMB 5749) 
from Yercaud, in life. 

on H. typus have also noted a minimum of three (usu­
ally 4-6) enlarged pairs of divided subdigital scansors. 
Four examples of H. typus from Malaya (see below for 
details) showed six enlarged distal scansors. 

The mental scales of the Indian specimens exam­
ined were hemispherical or subtriangular, at least as 
broad as deep. In the specimens of Hemiphyllodactylus 
typus, the mental was triangular and somewhat nar­
rower than deep. Brongersma (1932) reported a me­
dian rostral cleft or notch in H. typus, no such cleft 
was found in the specimens of H. aurantiacus. 

The coloration pattern of Hemiphyllodactylus 
aurantiacus (Fig. 1) appears to be similar to that of H. 
typus in most regards. The dorsal pattern is, however, 
bolder, the tail patterning more well defined, and the 
subcaudal coloration richer. The dorsum bears two 
series of thin black stripes. The first pair extend from 
the nasals, above the eyes and along the dorso-lalteral 
margin of the animals body to behind the forelimb 
insertion. A second, dark, canthal stripe extends un­
der each eye and continues to just behind the axilla. 
The base dorsal coloration is a light to mid-brown 
with darker dashes or broken transverse bars on the 
back. Small white clusters of scales are present on the 
flanks and along the dorsolateral body margins, in 
some cases coallescing to form irregular lipes. The 
dorsum of the tail is boldly patterned with light 
brown patches with whitish centres alternating with 
irregular dark bars, each one half to equal to the width 
of adjacent lighter patches. In the complete tail of AMB 
5750 there were 12 such sets of alternating light and 
dark bars on the tail. The venter is pale brown, speck­
led with individual pigment spots. The tail venter has 
a well-defined white central (mid-ventral) region 
flanked by greatly contrasting ventrolateral colora­
tion which grades into the dorsal tail pattern. In life, 
the white tail venter has a distinct orange-red flush, 
as noted by Beddome (1870). In contrast, Snyder (1917) 
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Figure 2. Radiograph of adults of Hemiphyllodactylus 
aurantiacus (from left to right: AMB 5751, 5750 and 5749) 
from Yercaud. 

described the tail coloration of Hawaiian H. typus (as 
H. leucostictus) as pale yellow in adults and pale or­
ange in juveniles, and Zug (1991) referred to the ven­
tral tail coloration as dusky orange in Fijian H. typus. 

Specimens of Hemiphyllodactylus typus examined 
from Malaya were both larger and more robust than 
the H. aurantiacus we examined- USDZ 2.4573 (from 
Fraser 's Hill in Pahang, Selangor, West Malaysia), an 
adult male of SVL 45.8 mm+ 34.5 mm TL; USDZ 2.3378 
(from Sime Road Forest, Singapore), a gravid female 
of SVL 39.7 mm+ 22.6 mm TL. Two smaller speci­
mens from the same general area (USDZ 2.2291 and 
2.3469, both from Singapore) have SVL of 28.9 and 
27.6 mm, respectively. 

The osteological examination of specimens re­
vealed additional differences between Hemiphyllo­
dactylus aurantiacus and H. typus. Two specimens of 
the former species from Yercaud (AMB 5749-50) and 
two from Bangalore (ZRC 2.4601) possess 27 presac­
ral vertebrae; the third from Yercaud (AMB 5751) only 
26 (Fig. 2) . In contrast, two specimens of CAS 127967 
and 145926, both from the Philippines, each have 28 
presacral vertebrae. Both species have two sacral ver­
tebrae. The largest H. aurantiacus, AMB 5750, has a 
complete tail with 29 caudal vertebrae, of which the 
first five are non-autotomic. The remaining specimens 
of this species have broken or partially regenerated 
tails, but both exhibit the first autotomic plane in the 
fifth caudal vertebra. In both male specimens, a sin­
gle pair of crescentic cloacal bones is present, con­
firming the external observations of pores and 
hemipenial bulges. A comparable set of bones char-

21 6 

BAUER & D AS 

acterizes CAS 145926, the only male H. typus exam­
ined radiographically. 

Although Hemiphyllodactylus aurantiacus and H. 
typus are very similar to one another in most regards, 
there seem to be several consistent differences between 
them which would support the recognition of the 
former as a species distinct from the latter. The re­
duced number of enlarged paired subdigital scansors 
seems to be a constant feature of H. aurantiacus, as 
does the shape and especially proportions of the men­
tal. Likewise, the lower (plesiomorphic) number of 
presacral vertebrae is also distinctive. Previously pro­
posed differences in preanal and femoral pore number 
do not appear to be diagnostic (although a statistical 
difference may be revealed if and when sample sizes 
of H. aurantiacus become sufficient to permit such com­
parisons). However, the fact that H. aurantiacus is a 
bisexual species, with males possessing and females 
lacking preanal and femoral pores is highly signifi­
cant to the issue of the distinctiveness of this taxon. 
This clearly indicates its specific distinctness from 
the parthenogenetic Oceanic populations currently 
assigned to H. typus. However, Bleeker (1860) based 
his description of H. typus on material from Agam ( = 
Daerah Tingat 11., 00Q 15'S; lO0Q 05'E; off Sumatra, 
Greater Sundas, Indonesia; not Gunung Parong, Java, 
as erroneously interpreted by Smith, 1935 and 
Wermuth, 1965; see Kluge, 1968). Sundan populations 
have not been adequately assessed to determine if they 
too are unisexual. If these populations were to be iden­
tified as parthenogens, Hemiphyllodactylus aurantiacus 
would unambiguously be identifiable as a distinct 
species on the basis of its reproductive mode. The com­
plexities of the evolutionary origins of parthenoge­
netic geckos have been examined in Lepidodactylus 
lugubris by Moritz et al. (1993) and Radtkey et al. 
(1995), but are only beginning to be investigated in 
Hemiphyllodactylus by Zug (pers. comm.). If compara­
ble, however, H. typus, would represent one or more 
clonal "species" of hybrid origin, whereas H. 
aurantiacus and / or other bisexual forms would prob­
ably represent the parental species of the hybrids. 

Even if typical Hemiphyllodactylus typus are found 
to be bisexual, however, the fact remains that H. 
aurantiacus is diagnosable on the basis of its reduced 
number of enlarged subdigital scansors and presac­
ral vertebrae, and that it is an isolated form and 
allopatric to these congeners. On these bases, it could 
be recognized as specifically distinct under the 
phylogenetic species concept. Although adequate 
sample sizes of H. aurantiacus are lacking and more 
information is needed about topotypical H. typus in 
order to firmly resolve the status of the south-west 
Indian Hemiphyllodactylus, we believe that the exisiting 
data warrant the specific recognition of an endemic 
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south Indian member of the genus. We, therefore, re­
gard Hemiphyllodactylus aurantiacus as a valid spe­
cies endemic to the southern regions of the Eastern 
and Western Ghats of peninsular India. H. typus, on 
the other hand, occurs both on Sri Lanka and within 
the political boundaries of Republic of India, on the 
Nicobar Islands (Biswas and Sanyal, 1980). 

Distribution 
Shelford (1901) allocated a single specimen, with hesi­
tation, to Hemiphyllodactylus aurantiacus (as 
Lepidodactylus) from Borneo, and apparently on this 
basis Barbour (1912) indicated the occurence of the 
species in both India and Borneo. Brongersma (1932) 
considered the Bornean record as an error for H. typus 
and no additional records outside of south Asia have 
been reported since. Brongersma (1932) identified one 
specimen from Sri Lanka (NHMB 2899) as H. 
aurantiacus, but neither Deraniyagala (1953) nor the 
most recent herpetofaunal lists for Sri Lanka ( de Silva 
1994, 1995, 1998; Manamendra-Arachchi, 1995) rec­
ognize the presence of any member of the genus ex­
cept H. t. typus, which is regarded as rare (Ginige, 
1994; Manamendra-Arachchi, 1995), although the 
species, in at least our experience, may occur 
commensally in disturbed habitats. In addition to the 
differences in morphology evidenced between south 
Indian H. aurantiacus and Sri Lanka H. typus, the dis­
tinctiveness of the two forms is supported by their 
ecological differences; wheras the former species oc­
curs chiefly at higher elevations, the latter is consid­
ered a lowland form (Manamendra-Arachchi, 1995), 
but has been collected from the midhills of both Sri 
Lanka and Borneo (Das, 1996; unpubl.). 

With the addition of recent records (Daniels, 1994; 
Daniels and Kumar, 1998), the current Indian distri­
bution of Hemiphyllodactylus aurantiacus is known to 
include the Shevaroy, Nilgiri, Anaimalai, and Kolli 
Hills, as well as Bangalore. This area encloses a tri­
angle approximately 300 km along its longest side 
and spanning approximately two and one half de­
grees of latitude and two degrees of longitude and 
incorporating portions of the states of Tamil Nadu, 
Kerala, and Karnataka. The distribution of H. 
aurantiacus in both the southern Western Ghats 
(Nilgiris, Anaimalais) and the southern Eastern Ghats 
(Shevaroys and Kollis) is not surprising, despite the 
differing general environmental conditions, espe­
cially rainfall and humidity, that exist between the 
two ranges. The Kolli Hills form a compact block of 
hills of altitudes between 275-1450 m above msl, at 
lP 15' -30 'N; 75Q 15' -30'E (Dwarakan and 
Algesaboopathi, 1996). Although the Shevaroy and 
Kolli Hills are considered to be part of the Eastern 
Ghats, the fact that the Eastern Ghats, unlike the West-
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em Ghats (which have only a single divide, the 
Palghat Gap), consists of a series of ranges of histori­
cally different origin suggests that the fauna of the 
Shevaroys may not be particularly closely associated 
with that of the more northern Eastern Ghats, but 
rather may be more closely affiliated with the West­
ern Ghats. 

We consider it likely that Hemiphyllodactylus 
aurantiacus has a wider natural distribution than cur­
rently recognized, but that this may still be restricted 
to extreme southern India. The species should be 
sought in the Javadi Hills of North Arcot and in the 
Western Ghats of the Kerala-Karnataka border region. 
The occurrence in Bangalore is difficult to interpret. 
Although it is possible that this area is included in 
the natural range of the species, this would imply its 
widespread occurrence throughout so uthern 
Karnataka and perhaps even par ts of Andhra 
Pradesh. It would appear more likely that the 
Bangalore record reflects a recent human introduc­
tion facilitated by the utilization by H. aurantiacus of 
edificarian habitats, even within its undisputed natu­
ral range. 
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