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Abstract

Three new species of the gekkonid genus Cyrtodactylus are described from Peninsular Malaysia; C. jarakensis sp. nov.
from Pulau Jarak off the west coast of Perak, C. batucolus sp. nov. from Pulau Besar of the Water Islands Archipelago
off the west coast of Melaka, and C. pantiensis sp. nov. from the Gunung Panti Forest Reserve, Johor. All are distin-
guishable from other Sunda Shelf species of Cyrtodactylus in having unique combinations of morphological and color
pattern characteristics. The continued high potential for finding additional new species in unexplored regions of southern
Peninsular Malaysia and its associated archipelagos is further supported with these findings.
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Introduction

The lizard genus Cyrtodactylus is the most speciose group of gekkonids to date (Kluge 2001) and the remark-
able frequency at which new species are being added to this group shows no signs of leveling off (i.e., Bauer
2002, 2003; Bauer et al. 2002, 2003; Grismer 2005, Grismer & Leong 2005; Hayden et al. 2008; Hoang et al.
2007; Heidrich et al. 2007; Nazarov et al. 2008; Ngo & Bauer 2008; Nguyen et al. 2006; Orlov et al. 2007;
Rösler & Glaw 2008; Rösler et al. 2007; Youmans & Grismer 2006; Ziegler et al. 2002). Cyrtodactylus are
generally forest-dwelling lizards noted for their slender, inflected digits, long limbs and associated terrestrial
to scansorial habits. These characteristics are likely to have contributed to their widespread radiation from
tropical South Asia, Indochina, the Philippines, and through the Indo-Australian Archipelago to as far east as
the Solomon Islands (Bauer and Henle, 1994). There are at least 21 species of Cyrtodactylus currently recog-
nized from the Sunda Shelf region of Southeast Asia collectively ranging from the Isthmus of Kra, Thailand
(sensu Hughes et al. 2003) southward to Borneo, Sumatra, Java, and their satellite islands (Manthey & Gross-
man, 1997; Grismer, 2005; Rösler & Glaw 2008; Youmans & Grismer, 2006). Ten of these species occur in
Peninsular (= West) Malaysia (Grismer 2008b) and in southern Peninsular Malaysia, Grismer and Leong
(2005) and Grismer et al. (2007) noted that at least four of these, C. consobrinus, C. quadrivirgatus, C.
semenanjungensis, and C. sworderi, are lowland inhabitants likely occurring in sympatry (Wood et al. 2008).

We report here on the discovery of two new species of geckos from southern Peninsular Malaysia; one
from the Gunung Panti Forest Reserve, Johor and another from Pulau Besar, Melaka, a small island off the
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west coast of southern Peninsular Malaysia (Fig. 1). An additional new species of gecko from the small island
of Jarak, Perak off the west coast of central Peninsular Malaysia is also presented (Fig. 1). All species are
referable to the genus Cyrtodactylus in having slender, inflected digits lacking adhesive, subdigital lamellae
and having vertical pupils. They are distinguishable from all other Sunda Shelf species in having unique suites
of morphological and color pattern characteristics. They are thus described herein as new.

FIGURE 1. Distribution of Cyrtodactylus jarakensis on Pulau Jarak, Perak; C. batucolus on Pulau Besar, Melaka; and

Cyrtodactylus pantiensis at Bunker Trail, Johor and the Sungai Udang Recreational Forest, Melaka.

Materials and methods

Color notes were taken from digital images of living specimens prior to preservation. The following measure-
ments on the type series were taken with Mitutoyo dial calipers to the nearest 0.1 mm under a Nikon SMZ
1500 dissecting microscope on the left side of the body where appropriate: snout-vent length (SVL), taken
from the tip of snout to the vent; tail length (TL), taken from the vent to the tip of the tail, original or regener-
ated; tail width (TW), taken at the base of the tail immediately posterior to the postcloacal swelling; forearm
length (FL), taken on the dorsal surface from the posterior margin of the elbow while flexed 90º to the inflec-
tion of the flexed wrist; tibia length (TBL), taken on the ventral surface from the posterior surface of the knee
while flexed 90º to the base of the heel; axilla to groin length (AG), taken from the posterior margin of the
forelimb at its insertion point on the body to the anterior margin of the hind limb at its insertion point on the
body; head length (HL), the distance from the posterior margin of the retroarticular process of the lower jaw to
the tip of the snout; head width (HW), measured at the angle of the jaws; head depth (HD), the maximum
height of head from the occiput to the throat; eye diameter (ED), the greatest horizontal diameter of the eye-
ball; eye to ear distance (EE), measured from the anterior edge of the ear opening to the posterior edge of the
eye-ball; eye to snout distance (ES), measured from anteriormost margin of the eye ball to the tip of snout; eye
to nostril distance (EN), measured from the anterior margin of the eye ball to the posterior margin of the exter-
nal nares; inner orbital distance (IO), measured between the anterior edges of the orbit; ear length (EL), the
greatest horizontal distance of the ear opening; and internarial distance (IN), measured between the nares
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across the rostrum. Additional character states evaluated on the type series’ and comparative material (Appen-
dix) were numbers of supralabial and infralabial scales counted from the largest scale immediately posterior to
the dorsal inflection of the posterior portion of the upper jaw to the rostral and mental scales, respectively; the
presence or absence of tubercles on the anterior margin of the forearm; the number of paravertebral tubercles
between limb insertions counted in a straight line immediately left of the vertebral column starting at the mid-
point between the forelimb insertions and ending at the midpoint between the hind limb insertions; the num-
ber of longitudinal rows of body tubercles counted transversely across the center of the dorsum from one
ventrolateral fold to the other; the number of longitudinal rows of ventral scales counted transversely across
the center of the abdomen from one ventrolateral fold to the other; the number of subdigital lamellae beneath
the fourth toe counted from the base of the first phalanx to the claw; the total number of precloacal and femo-
ral pores (i.e. the contiguous rows of femoral and precloacal scales bearing pores are combined as a single
meristic); the presence or absence of a precloacal depression or groove; the degree and arrangement of body
and tail tuberculation; the relative size and morphology of the subcaudal scales; the presence or absence of a
white network of lines forming a reticulum on the top of the head; color pattern on body and nape (i.e.,
striped, banded, or blotched); degree of striping on the flanks and their degree of contact with a postorbital
stripe; and the presence or absence of wide, dark bands on an original tail.

Some of the information on character states and their distribution in other species was obtained from Das
and Lim (2000), De Rooij (1915), Dring (1979), Grismer (2008a), Hikida (1990), Inger and King (1961),
Manthey and Grossman (1997), Pauwels et al. (2004), Rösler and Glaw (2008), Smith (1930), and Taylor
(1963). Additional specimens examined are listed in the appendix. Institutional abbreviations follow Leviton
et al. (1985), except we retain ZRC for USDZ, following conventional usage. DWNP refers to the Department
of Wildlife and National Parks collection, Krau, Pahang, West Malaysia; LSUHC refers to the La Sierra Uni-
versity Herpetological Collection, La Sierra University, Riverside, California, USA; LSUDPC refers to the La
Sierra University Digital Photo Collection; and HC refers to the Herpetological Collection of the Universiti
Kebangsaan Malayia, Bangi, Selangor.

Systematics

Cyrtodactylus batucolus sp. nov.
Figures 2, 3, 4

Holotype. Adult male (ZRC 2.6743) collected by Jesse L. Grismer, Chan K. Onn, Perry L. Wood, Jr., and L.
Lee Grismer on 5 June 2008 from Panti Putera (02°06.581 N, 102°19.757 E; 39 m asl.), Pulau Besar, Melaka,
Peninsular Malaysia.

Paratypes. All paratypes (ZRC 2.6744-49) were collected at the same locality and on the same date as the
holotype between 2030 and 0200 hrs. 

Diagnosis. Cyrtodactylus batucolus is distinguished from all other Sunda Shelf species by having a maxi-
mum SVL of 75.2 mm; moderately sized, conical, keeled, body tubercles; tubercles occurring on occiput,
forelimbs, hind limbs, and beyond base of tail; 38–42 ventral scales; no transversely enlarged, median, sub-
caudal scales; proximal subdigital lamellae transversely expanded; 17–19 subdigital lamellae on fourth toe;
abrupt transition between postfemoral and ventral femoral scales; enlarged femoral and precloacal scales with
a continuous series of 43–46 pore-bearing scales in males; precloacal groove absent, precloacal depression
present; no white reticulum on head; dark blotches on body. These characters are summarized across all Sunda
Shelf species in Table 1.

Description of holotype. Adult male SVL 73.3 mm; head moderate in length (HL/SVL 0.27), wide (HW/
HL 0.68), somewhat flattened (HD/HL 0.64), distinct from neck, triangular in dorsal profile; lores weakly
inflated, prefrontal region concave, canthus rostralis smoothly rounded; snout elongate (ES/HL 0.43) rounded 
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TABLE 1. Mensural and meristic data from Sunda Shelf species of Cyrtodactylus from peninsular Malaysia, Borneo,
Java, and Sumatra. 1=presence of character state, 0=absence of character state. — = data unavailable.

TABLE 1. (continued)

aurensis baluensis brevipalmatus cavernicolus consobrinus elok fumosus

SVL 92–95 72–86 64–73 64–81 97–121 56–68 71–75

tuberculation moderate to strong 0 1 1 1 1 0 1

tubercles on forelimbs 0 1 1 0 1 1 1

tubercles on hind limbs 0 1 1 1 1 1 1

tubercles on head and/or occiput 0 1 0 1 1 0 1

tubercles on at least 1/3 of tail 0 0 1 1 1 1 0

ventral scales 45–51 40–45 35–45 51–58 58–65 44 35–40

enlarged median subcaudals 1 1 0 0 1 0 0

proximal subdigital lamellae broad 1 1 1 1 1 1 1

subdigital lamellae on 4th toe 18–23 21–23 16–19 22–26 23–28 18–19 20–22

contact of posterior thigh scales abrupt 0 1 1 0 0 0 0

enlarged femoral scales 0 1 1 0 1 0 1

femoral pores 0 6–9 6–7 0 1–6 0 42–52

precloacal groove 1 0 0 1 0 0 0

enlarged precloacal scales 1 1 1 1 1 1 1

precloacal pores 7 9–10 9–10 4 9–10 8 42–52

precloacal and femoral pores/scales
continuous

0 0 0 0 0 0 1

reticulate pattern on head 1 1 0 1 1 0 0

body banded 1 0 0 1 1 0 0

body blotched 0 1 1 0 0 1 1

body striped 0 0 0 0 0 0 0

ingeri lateralis malayanus marmoratus matsuii oldhami pubisulcus

SVL 65–76 85 70–73 76 105 63–77 59–74

tuberculation moderate to strong 1 1 1 1 1 1 1

tubercles on forelimbs 1 1 1 1 1 1 0

tubercles on hind limbs 1 1 1 1 1 1 1

tubercles on head and/or occiput 1 1 1 1 1 1 1

tubercles on at least 1/3 of tail 1 — 1 0 1 1 1

ventral scales 40–43 60–64 58–62 40–50 51 34–38 43–55

enlarged median subcaudals 1 0 1 0 0 1 0

proximal subdigital lamellae broad 1 1 1 1 1 1 1

subdigital lamellae on 4th toe 23–27 21–22 21–23 23-24 22 12–17 17–22

contact of posterior thigh scales abrupt 0 — 0 1 1 1 0

enlarged femoral scales 0 — 1 1 0 1 0

femoral pores 0 0 0 3–10 0 0 0

precloacal groove 0 0 0 1 0 0 1

enlarged precloacal scales 1 — 1 1 0 1 1

precloacal pores 8 13 8–10 12–16 7 0–4 7–9

precloacal and femoral pores/scales contin-
uous

0 0 0 0 0 0 0

reticulate pattern on head 1 0 1 0 1 0 0
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TABLE 1. (continued)

TABLE 1. (continued)

body banded 0 0 1 0 0 0 0

body blotched 1 1 0 1 1 0 1

body striped 0 0 0 0 0 1 0

oldhami pubisulcus peguensis pulchellus quadrivirgatus semenanjungensis stresemanni

SVL 63–77 59–74 85 115 51–71 59–69 95.5

tuberculation moderate to strong 1 1 1 1 1 1 0

tubercles on forelimbs 1 0 1 1 1 1 1

tubercles on hind limbs 1 1 1 1 1 1 1

tubercles on head and/or occiput 1 1 1 1 1 1 1

tubercles on at least 1/3 of tail 1 1 1 1 1 — 1

ventral scales 34–38 43–55 29–38 33–35 34–42 48-53 63

enlarged median subcaudals 1 0 1 1 0 0 0

proximal subdigital lamellae 
broad

1 1 1 1 1 1

subdigital lamellae on 4th toe 12–17 17–22 16–18 19–20 19–20 17-21 20–23

contact of posterior thigh scales
abrupt

1 0 — 1 0 1 1

enlarged femoral scales 1 0 0 1 1 0 0

femoral pores 0 0 0 14–18 0 0 0

precloacal groove 0 1 0 1 0 0,1 1

enlarged precloacal scales 1 1 1 1 1 1 1

precloacal pores 0–4 7–9 7–9 6–8 0–4 0 10

precloacal and femoral pores/
scales continuous

0 0 0 1 0 0 0

reticulate pattern on head 0 0 1 0 0 0 0

body banded 0 0 1 1 0 0,1 0

body blotched 0 1 0 0 0 0,1 0

body striped 1 0 0 0 1 0 1

batucolus jarakensis pantiensis

SVL 75.2 67 77.1

tuberculation moderate to strong 1 0 1

tubercles on forelimbs 1 1 1

tubercles on hind limbs 1 1 1

tubercles on head and/or occiput 1 1 1

tubercles on at least 1/3 of tail 1 1 1

ventral scales 38-42 61 40-46

enlarged median subcaudals 0 0 0

proximal subdigital lamellae broad 1 1 1

subdigital lamellae on 4th toe 17-19 24 19-23

contact of posterior thigh scales abrupt 1 0 1

enlarged femoral scales 1 0 0

femoral pores — — 0

precloacal groove 0 0 0

enlarged precloacal scales 1 1 1



GRISMER ET AL.6  ·  Zootaxa 1921  © 2008 Magnolia Press

in dorsal profile; eye large (ED/HL 0.21); ear opening elliptical, moderate in size (EL/HL 0.11), vertically ori-
ented; eye to ear distance greater than diameter of eye; rostral wider than high, concave, partially divided dor-
sally, bordered posteriorly by left and right supranasals and medial postrostral (=internasal), bordered laterally
by first supralabials; external nares bordered anteriorly by rostral, dorsally by a large, anterior supranasal and
small, posterior supranasal, posteriorly by one postnasal, ventrally by first supralabial; 10 (R) 11(L) square
supralabials extending to just beyond dorsal inflection of labial margins tapering in size abruptly below mid-
point of eye, first supralabial largest; eight (R,L) infralabials tapering smoothly posteriorly to beyond orbit;
scales of rostrum and lores raised, larger than granular scales on top of head and occiput; scales of occiput
intermixed with slightly enlarged tubercles; dorsal superciliaries elongate, keeled; mental triangular, bordered
laterally by first infralabials and posteriorly by left and right square postmentals which contact medially for
50% of their length; one row of slightly enlarged, elongate sublabials extending posteriorly to 6th infralabial;
gular scales small, granular, grading posteriorly into slightly larger, flatter, throat scales which grade into
larger, flat, smooth, imbricate, pectoral and ventral scales.

Body relatively short (AG/SVL 0.39) with well-defined ventrolateral folds; dorsal scales small, granular,
interspersed with moderately sized, conical, semi-regularly arranged, keeled tubercles; tubercles extend from
occiput to anterior one-third of tail; tubercles on occiput and nape relatively small, those on body largest;
approximately 18 longitudinal rows of tubercles at midbody; 33 paravertebral tubercles on body; 38 flat,
imbricate, ventral scales between ventrolateral body folds, ventral scales much larger than dorsal scales; pre-
cloacal scales large, seven scales across base of precloacal region; distinct precloacal depression (Fig. 2).

Forelimbs moderate in stature, relatively short (FL/SVL 0.15); granular scales of forearm slightly larger
than those of body, interspersed with large, keeled tubercles; palmar scales rounded; digits well-developed,
inflected at basal, interphalangeal joints; subdigital lamellae transversely expanded throughout its length; dig-
its slightly more narrow distal to inflection; claws well-developed, sheathed by a dorsal and ventral scale; hind
limbs more robust than forelimbs, moderate in length (TBL/SVL 0.16), covered dorsally by granular scales
interspersed with larger, keeled tubercles and covered anteriorly by flat, slightly larger scales; ventral scales of
thigh flat, imbricate, larger than dorsals; ventral tibial scales flat, imbricate; two rows of enlarged, flat, imbri-
cate, femoral scales extend from knee to knee through the precloacal region where they are continuous with
enlarged, precloacal scales; posterior row of enlarged femoral scales contains 44 contiguous pore-bearing
scales extending from knee to knee forming a V bordering the precloacal depression; postfemoral scales
immediately posterior to the row of pore-bearing scales nearly one-half their size, forming an abrupt union on
posteroventral margin of thigh; plantar scales low, slightly rounded; digits well-developed, inflected at basal,
interphalangeal joints; subdigital lamellae transversely expanded throughout length of digit; digits more nar-
row distal to joints; 18 subdigital lamellae on right 4th toe, 17 on left; claws well-developed, sheathed by a
dorsal and ventral scale.

Tail robust, original, 100.1 mm in length, 7.4 mm in width at base, tapering to a point; dorsal scales at
base of tail granular becoming flatter posteriorly; no median row of transversely enlarged, subcaudal scales;
subcaudal scales much larger than dorsal caudal scales; one pair of paravertebral and dorsolateral tubercle
rows on either side of midline; distance between paravertebral tubercle rows much greater than distance
between paravertebral and adjacent dorsolateral rows; caudal tubercles decrease in size posteriorly, extending

precloacal pores — 0 8–9

precloacal and femoral pores/scales continuous 43-46 — 0

reticulate pattern on head 0 0 0

body banded 0 0 0

body blotched 1 1 1

body striped 0 0 0
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approximately one-half length of tail; three enlarged, postcloacal tubercles at base of tail on hemipenial swell-
ing; all postcloacal scales flat, imbricate.

Coloration in life (Fig. 3). Dorsal ground color of head, neck, trunk, limbs, and tail brown; dark brown
and white blotches on top of head, those on occiput tending to form a line from posterior border of one eye to
posterior border of other eye; nine pairs of square, dark brown, paravertebral blotches extend from nape to
base of tail; blotches countershaded posteriorly by smaller, cream-colored blotches; smaller, dark brown,
countershaded markings on flanks; dark speckling and faint, cream-colored banding on limbs; dark body
blotches extend onto tail where light countershading transforms into cream-colored bands not encircling tail.
Ventral surfaces of head, body and limbs lightly stippled with gray; subcaudal region darkened with fine mot-
tling; iris green. 

Variation. The paratypes closely approximate the holotype in all aspects of coloration suggesting sexual
dimorphism is absent (Fig. 4). ZRC 2.6748 is generally lighter in overall coloration and along with ZRC
2.6746, has slightly smaller, dark, dorsal blotches. The juveniles (ZRC 2.6745, 2.6747) also approximate the
holotype in coloration and thus ontogenetic change in color pattern is apparently absent unlike many other
species of Cyrtodactylus (Fig. 3). Females lack precloacal and femoral pores. Meristic differences are shown
in Table 2.

Distribution. Cyrtodactylus batucolus is known only from Pulau Besar, Melaka which lies approximately
5 km off the coast of southern Melaka along the southwestern coastline of Peninsular Malaysia (Fig. 1). This
species is expected to be found on some of the other seven satellite islands of the Water Islands Archipelago
that have similar, suitable, rocky habitat. 

Natural history. Pulau Besar is the largest and centrally located island in the Water Islands Archipelago,
extending approximately 2 km in length but not reaching more than 150 m in elevation. Although the island is
composed of granitic bedrock which manifests itself in numerous, large, boulder outcrops, virtually no undis-
turbed forest remains. The vast majority of the island’s interior is now a golf course and its forested periphery
is composed of degraded coastal vegetation. A small, elevated section toward the center of the island supports
highly disturbed coastal forest. Nonetheless, the extensive boulder outcroppings provide ample microhabitat
for Cyrtodactylus batucolus. All lizards were observed at night between 2030 and 0200 hrs and the vast
majority were found on boulders that had cracks or exfoliations into which they could escape. Occasionally,
lizards were found on the sides of large trees, in small rocky areas, at the ocean’s edge, or on the sides of
cement buildings. This species is ubiquitous in distribution across the island so long as rocks with cracks and
exfoliations are nearby regardless of the condition of the forest. A similar situation was noted for the gekkonid
Cnemaspis biocellata in that it also occurs in a variety of disturbed habitats so long as its karst microhabitat is
intact (Grismer et al. 2008a).

Cyrtodactylus batucolus was observed to be highly syntopic with Gecko monarchus. These two species
are so similar in coloration, overall body stature and behavior, we often had to look at the toes to determine
which species we had in hand (expanded toes in G. monarchus and slender toes in C. batucolus). This would
suggest that the microhabitat environment provided by these rock outcroppings is sufficiently rich in
resources to allow these species to co-exist in syntopy. Hemidactylus frenatus was only occasionally seen on
the rocks where these two geckos were present.

Etymology. The specific epithet batucolus comes from the Malaysian word batu meaning rock and the
Latin suffix colo meaning to inhabit or to dwell in.
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FIGURE 2. Upper: holotype of Cyrtodactylus batucolus (ZRC 2.6743) showing large precloacal scales, deep precloacal
depression, and enlarged femoral scales. Lower: Cyrtodactylus seribuatensis (LSUHC 7517) from Pulau Nangka Kecil,
Johor showing smaller precloacal scales, shallow precloacal depression, and smaller femoral scales.
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FIGURE 3. Upper: holotype of Cyrtodactylus batucolus (ZRC 2.6743) from Pulau Besar, Melaka. Middle: subadult
female paratype of Cyrtodactylus batucolus (ZRC 2.6747). Lower: adult male Cyrtodactylus seribuatensis (LSUDPC
1516) from Pulau Mentigi, Johor.
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Comparisons. As illustrated in Table 1, Cyrtodactylus batucolus is readily differentiated from the vast
majority of Sunda Shelf species on the basis of morphology and color pattern. In fact, it differs strikingly from
all Sunda Shelf species except C. fumosus from Sumatra and C. pulchellus, C. seibuatensis, and C. thirakhupti
of the Malay Peninsula, in having a contiguous series of precloacal and femoral pores set in a row of greatly
enlarged femoral and precloacal scales (Fig. 2). It can be separated from C. fumosus by having caudal tuber-
cles as opposed to their absence in C. fumosus; having fewer subdigital lamellae (17–19 vs 20–22); and by the
abrupt contact of the large femoral scales with the much smaller postfemoral scales as opposed to these scales
smoothly grading into one another as in C. fumosus. From C. pulchellus, C. batucolus is differentiated by
being much smaller (maximun SVL 73.3 mm vs. 115.0 mm); having more ventral scales (38–42 vs. 33–35);
lacking transversely enlarged, median, sucaudal scales as opposed to their presence in C. pulchellus; and hav-
ing a blotched dorsal pattern as opposed to a banded dorsal pattern as in C. pulchellus. Cyrtodactylus batuco-
lus differs from C. thirakhupti in its smaller maximum SVL (73.3 mm vs. 80.0 mm); having caudal tubercles
as opposed to their absence in C. thirakhupti; its lack of transversely enlarged, median, sucaudal scales as
opposed to their presence in C. thirakhupti; having fewer subdigital lamellae on the fourth toe (17–19 vs. 20–
21); lacking a light colored, reticulate pattern on the top of the head as opposed to its presence in C. thirakh-
upti; and having a blotched dorsal pattern as opposed to a banded dorsal pattern as in C. thirakhupti. Cyrto-
dactylus batucolus is strikingly similar C. seribuatensis (Table 1; Fig. 3), another insular endemic found on
small islands off the southeast coast of Peninsular Malaysia. Cyrtodactylus batucolus differs from C. seribuat-
ensis by having seven precloacal scales in the posteriormost row between the opposing, enlarged, femoral
scales as opposed to there being 8–10 in C. seribuatensis (i.e. the scales are larger in C. batucolus; Fig. 2);
having wide, subdigital scales distal to the joint inflections as opposed to these scales being granular; having
the paravertebral rows of caudal tubercles being widely separated from one another across the midline of the
tail as opposed to being equidistant from each other and the dorsolateral rows of caudal tubercles as in C.
seribuatensis; the white markings countershading the dark, dorsal blotches tending to not form transverse 

TABLE 2. Meristic data for the type series of Cyrtodactylus batucolus. r = regenerated; / = data unavailable.

ZRC ZRC ZRC ZRC ZRC ZRC ZRC

2.6743 2.6744 2.6745 2.6746 2.6747 2.6748 2.6749

Supralabials 9 10 11 9 10 9 11

Infralabials 8 8 8 8 8 7 9

No. of paravertebral 

 tubercles 33 31 33 30 32 32 35

No. of ventral scales 38 38 38 40 42 40 42

No. of subdigital lamellae 

 on 4th toe 18 17 17 19 18 19 18

No. of continuous precloacal 

 and femoral pores 44 / / 34d / 46 43

No. of enlarged precloacal 

scales 7 7 7 7

sex male female female male female male male

SVL 73.3 70.1 55.2 72 46.1 74 75.2

TL 100.1 79.2r 76.1 101.3 66.3 86 93.2

TW 7.4 6 5.4 6.8 4.7 6.8 7.6

FL 10.8 9.7 7.8 10.5 7 10.6 11.3

TBL 11.8 11.5 8.5 11.3 7.2 11.2 11.2

AG 28.6 30.5 23.3 30.8 18.9 31.2 30

HL 19.8 14.4 14.4 19.4 12.7 20 19.6
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bands as they do in C. seribuatensis (Fig. 3); and overall body tuberculation being less pronounced and less
conical as opposed to the strongly tuberculate condition in C. seribuatensis. These two species are very dis-
similar in life history, C. seribuatensis being restricted to the intertidal zone (Youmans & Grismer 2006) and
C. batucolus being ubiquitous.

Remarks. We believe the close phenetic similarity between Cyrtodactylus batucolus and C. seribuatensis
and their major, morphological departure form all other Sunda Shelf species of Cyrtodactylus is due to
recency of common ancestry via parallel evolution and not convergence. Both species occur at the same lati-
tude on small, rocky, shallow water, landbridge islands on opposite sides of the Malay Peninsula which were
isolated from the peninsular at the same time during the last glacial melt 8–12 thousand years ago (Voris
2000). Either the peninsular ancestor of these species went extinct or it has not yet been discovered (see
below). 

FIGURE 4. Type series of Cyrtodactylus batucolus from Pulau Besar, Melaka. Left to right: holotype ZRC 2.6743
(male), paratypes ZRC 2.6746 (male), ZRC 2.6749 (male), ZRC 2.6748 (male), ZRC 2.6744 (female), ZRC 2.6745
(female), and ZRC 2.6747 (female).

Cyrtodactylus jarakensis sp. nov.
Figure 5

Holotype. Adult female (ZRC 2.6753; field number DB07[129]) collected by Daicus Belabut (DB) on 25
November 2007 from Pulau Jarak, Perak, West Malaysia (04°04.001 N, 100°27.160 E; 20 m asl.).

Diagnosis. Cyrtodactylus jarakensis is distinguished from all other Sunda Shelf species by having a max-
imum SVL of 67.0 mm; low, rounded, weakly keeled, body tubercles; tubercles occurring on the occiput,

HW 13.5 12.1 9.5 13.6 8.6 13.6 13.3

HD 12.7 8.3 6.1 8.2 5.3 7.8 8.5

ED 4.2 4.3 3.3 3.7 2.8 4.8 4.3

EE 5.8 5.1 4 5.6 3.8 6.1 5.9

ES 8.5 7.6 5.9 8.5 4.1 8.6 8.6

EN 6.6 5.9 4.8 7.8 4.3 6.4 6.5

IO 4.5 4.6 3.8 4.4 3.1 4.9 4.5

EL 2.2 1.7 1.5 1.6 1.4 1.8 2

IN 2.2 2 1.7 2.2 1.3 2.2 2.3
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forelimbs, hind limbs, and beyond base of tail; 61 ventral scales; subcaudal scales small, nearly granular;
proximal subdigital lamellae transversely expanded; 24 subdigital lamellae on fourth toe; smooth transition
between postfemoral and ventral femoral scales; no enlarged femoral or precloacal scales or pore-bearing
scales; no precloacal groove or depression; no white reticulum on head; large, isolated, dark spots on head and
body; distinct black and white caudal bands. These characters are summarized across all Sunda Shelf species
in Table 1.

Description of holotype. Adult female SVL 67.0 mm; head moderate in length (HL/SVL 0.20), wide
(HW/HL 0.66), somewhat flattened (HD/HL 0.68), distinct from neck, triangular in dorsal profile; lores
weakly inflated, prefrontal region concave, canthus rostralis smoothly rounded; snout elongate (ES/HL 0.41),
rounded in dorsal profile; eye large (ED/HL 0.23); ear opening elliptical, moderate in size (EL/HL 0.10),
obliquely oriented; eye to ear distance greater than diameter of eye; rostral as wide as high, slightly concave,
partially divided dorsally by a series of four granular scales, bordered posteriorly by left and right supranasals,
bordered laterally by first supralabials; external nares bordered anteriorly by rostral, dorsally by a large, ante-
rior supranasal and small, posterior supranasal, posteriorly by four (R) and three (L) large postnasals, ven-
trally by first supralabial; 12 (R,L) square supralabials scales extending to just beyond dorsal inflection of
labial margins tapering abruptly below midpoint of eye; second supralabial largest; nine (R) 10 (L) infralabi-
als tapering smoothly posteriorly to beyond orbit; scales of rostrum and lores raised, slightly larger than gran-
ular scales on top of head and occiput; scales of occiput intermixed with slightly enlarged tubercles; dorsal
superciliaries elongate, smooth; mental triangular, bordered laterally by first infralabials and posteriorly by
left and right rectangular postmentals contacting medially for 50% of their length; one row of slightly
enlarged, elongate sublabials extending posteriorly to 5th infralabial; gular scales small, granular, grading
posteriorly into slightly larger, flatter, throat scales which grade into larger, flat, smooth, imbricate, pectoral
and ventral scales.

Body relatively long (AG/SVL 0.46) with well-defined ventrolateral folds; dorsal scales small, granular,
interspersed with moderately-sized, rounded, semi-regularly arranged, smooth tubercles; tubercles extend
from occiput to anterior one-third of tail; tubercles on occiput and nape relatively small, those on body largest;
approximately 19 longitudinal rows of tubercles at midbody; 40 paravertebral tubercles on body; 61 flat,
imbricate, ventral scales between ventrolateral, body folds, ventral scales much larger than dorsal scales; 11
large, precloacal scales lacking pores arranged in a chevron; 13 small scales across base of precloacal region;
no precloacal groove or depression.

Forelimbs moderate in stature, relatively short (FL/SVL 0.12); raised scales of forearm slightly larger than
those of body, interspersed with, small, smooth tubercles; palmar scales low, rounded; digits well-developed,
inflected at basal, interphalangeal joints; subdigital lamellae transversely expanded proximal to joint inflec-
tions, more granular distally; digits slightly more narrow distal to inflections; claws well-developed, sheathed
by a dorsal and ventral scale; hind limbs more robust than forelimbs, moderately short (TBL/SVL 0.12), cov-
ered dorsally by granular scales interspersed with larger, smooth tubercles and anteriorly by flat, slightly
larger scales; ventral scales of thigh flat, imbricate, slightly larger than dorsals; ventral tibial scales flat, imbri-
cate; no enlarged, femoral scales; postfemoral scales grade imperceptively into ventral, femoral scales; plantar
scales low, slightly rounded; digits well-developed, inflected at basal, interphalangeal joints; subdigital lamel-
lae transversely expanded proximal to joint inflections, more granular distally; digits more narrow distal to
inflections; 24 subdigital lamellae on 4th toe (R,L); claws well-developed, sheathed by a dorsal and ventral
scale.

Tail long, thin, original, 90.3 mm in length, 5.1 mm in width at base, tapering to a point; dorsal scales of
base of tail granular becoming flatter and larger posteriorly; no median row of transversely enlarged subcau-
dal scales on tail; subcaudal scales slightly larger than dorsal caudal scales; caudal tubercles restricted to base
of tail, not in longitudinal rows; remainder of tail lacks tubercles; one enlarged, postcloacal tubercle at base of
tail; all postcloacal scales flat, imbricate. Additional meristics: TW 5.1 mm; FL and TBL 10.4 mm; AG 30.9
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mm; HL 18.5 mm; HW 12.3 mm; HD 12.6 mm; ED 4.2 mm; EE 5.3 mm; ES 7.6 mm; EN 5.8 mm; IO 4.5
mm; EL 1.8 mm; and IN 1.9 mm.

Coloration in life (Fig. 5). Dorsal ground color of head, neck, trunk, limbs, and anterior one-third of tail
straw-yellow; head and body overlain by well-defined, isolated, dark brown blotches edged in yellow; dark,
U-shaped blotch contacting posterior margins of eyes, followed by a large, dark brown, parietal blotch flanked
laterally by single, larger, square, occipital blotches; large, dark, medial nape blotch followed by eight pairs of
dark, paravertebral blotches extending to base of tail; three large, dark, blotches on anterior portion of tail;
black and white bands on remainder of tail; brown bands on forelimbs; hind limbs mottled; ventral surfaces of
head, body and limbs beige, immaculate; subcaudal region darkly mottled.

Distribution. Cyrtodactylus jarakensis is known only from the small, distant island of Jarak, Perak,
approximately 45 km off the west coast of southern Perak (Fig. 1).

FIGURE 5. Holotype of Cyrtodactylus jarakensis (ZRC 2.6753) from Pulau Jarak, Perak.

Natural history. Pulau Jarak is a small, isolated, deep-water islands on the maritime border between
Malaysia and Indonesia in the Straits of Melaka. The island consists of a sharp, rocky ridge approximately 1
km in length reaching just over 50 m in elevation. It is densely forested, steep-sided and its shoreline is com-
posed of granite boulders with no beaches. Cyrtodactylus jarakensis are commonly seen at night on both trees
and rocks. Lizards are exceptionally fast and difficult to approach and capture. The holotype is a gravid
female.

Etymology. The specific epithet jarakensis is in reference to the type locality. 
Comparisons. The distinctive color pattern (Fig. 5) of Cyrtodactylus jarakensis notably sets it apart from

all other Sunda Shelf species to which it is not even remotely similar in this regard. The main problem inher-
ent in any species description based solely on a single specimen is the inability to assess the range of intrapo-
pulational variation that may potentially overlap that of other species, thus precluding the delimitation of
discrete species boundaries. This issue is exacerbated further when the only specimen is a female of a new,
putatively, sexually dimorphic species (sexual dimorphism being assumed in C. jarakensis based on its occur-
rence in all other Cyrtodactylus) as is the case here. However, many of the characters used in this analysis do
not vary intraspecifically in the other Sunda Shelf species and to hypothesize that this would not be the case in
C. jarakensis, would be foundationless. Thus, the absence of caudal tubercles in C. jarakensis separates it
from C. batucolus, C. brevipalmatus, C. cavernicolus, C. consobrinus, C. elok, C. ingeri, C. malayanus, C.
matsuii, C. oldhami, C. pantiensis (see below), C. pubisulcus, C. pulchellus, C. peguensis, C. quadrivirgatus,



GRISMER ET AL.14  ·  Zootaxa 1921  © 2008 Magnolia Press

C. seribuatensis, and C. yoshii which all bear caudal tubercles. Its lack of transversely enlarged, median, sub-
caudal scales separates it from C. aurensis, C. baluensis, C. consobrinus, C. ingeri, C. malayanus, C. oldhami,
C. peguensis, C. pulchellus, and C. thirakhupti which have transversely enlarged subcaudals. The smooth
transition between postfemoral and ventral femoral scales in C. jarakensis distinguishes it from C. baluensis,
C. batucolus, C. brevipalmatus, C. marmoratus, C. matsuii, C. oldhami, C. pantiensis (see below), C. pulchel-
lus, C. semenanjungensis, C. seribuatensis, C. sworderi, C. thirakhupti, and C. tiomanensis where this transi-
tion is abrupt. Due to the uniqueness of this species we are, at this point in time, unable to provide a viable
hypothesis as to which species C. jarakensis may be related and will await the completion of a phylogenetic
analysis of Cyrtodactylus (Bauer et al. in prep.). Its description will be notably expanded with the acquisition
of males, especially regarding the presence or absence of femoral and precloacal pores and their arrangement.

Cyrtodactylus pantiensis sp. nov.
Figures 6, 7

Holotype. Adult male (ZRC 2.6750) collected by Chan K. Onn, L. Lee Grismer, Perry L. Wood, Jr., and Jesse
L. Grismer on 2 June 2008 from Bunker Trail (01°51.759 N, 103°53.186 E; 20 m asl.), Gunung Panti Bird
Sanctuary in the Gunung Panti Forest Reserve, Johor, Peninsular Malaysia.

Paratypes. All paratypes (LSUHC 8904, ZRC 2.6751-52) were collected at the same locality and on the
same date as the holotype between 2030 and 0100 hrs. 

Diagnosis. Cyrtodactylus pantiensis is distinguished from all other Sunda Shelf species by having a max-
imum SVL of 77.2 mm; moderately sized, conical, keeled, body tubercles; tubercles occurring on the occiput,
forelimbs, hind limbs, and beyond base of tail; 40–45 ventral scales; no transversely enlarged, median subcau-
dal scales; proximal subdigital lamellae transversely expanded; 22 or 23 subdigital lamellae on fourth toe;
abrupt transition between postfemoral and ventral femoral scales; no enlarged femoral and precloacal scales;
no femoral pores; eight or nine precloacal pores not separated by intervening scales lacking pores; no precloa-
cal groove or depression; paired, dark, semilunar-shaped blotches on upper nape prominently outlined in light
yellow; no wide, dark, ventrolateral stripes on flanks confluent with a wide, dark, postorbital stripe; no white
reticulum on head; dark blotches on body. These characters are summarized across all Sunda Shelf species in
Table 1.

Description of holotype. Adult male SVL 67.0 mm; head moderate in length (HL/SVL 0.25), wide (HW/
HL 0.68), flat (HD/HL 0.41), distinct from neck, triangular in dorsal profile; lores weakly inflated, prefrontal
region deeply concave, canthus rostralis smoothly rounded; snout elongate (ES/HL 0.42), rounded in dorsal
profile; eye large (ED/HL 0.22); ear opening elliptical, obliquely oriented, moderate in size (EL/HL 0.09); eye
to ear distance greater than diameter of eye; rostral square, partially divided dorsally by three granular scales,
bordered posteriorly by large left and right supranasals and medial granular postrostral (=internasal), laterally
by first supralabials; external nares bordered anteriorly by rostral, dorsally by a large, anterior supranasal and
small, posterior supranasal, posteriorly by two, large postnasals and ventrally by first supralabial; 10 (R,L)
rectangular supralabials extending to just beyond dorsal inflection of labial margins tapering abruptly below
midpoint of eye, first supralabial largest; nine (R,L) infralabials tapering smoothly posteriorly to beyond orbit;
scales of rostrum and lores raised, same size as granular scales on top of head and occiput; scales of occiput
intermixed with slightly enlarged tubercles; dorsal superciliaries elongate, smooth; mental triangular, bor-
dered laterally by first infralabials, posteriorly by left and right square postmentals contacting medially for
40% of their length; one row of slightly enlarged, elongate sublabials extending posteriorly to 5th infralabial;
gular scales small, granular, grading posteriorly into slightly larger, flatter, throat scales which grade into
larger, flat, smooth, imbricate, pectoral and ventral scales.

Body relatively short (AG/SVL 0.43) with well-defined ventrolateral folds; dorsal scales small, granular
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interspersed with moderately sized, conical, semi-regularly arranged, keeled tubercles being most dense on
flanks; tubercles extend from occiput to anterior one-third of tail; tubercles on occiput and nape relatively
small, those on body largest; approximately 22 longitudinal rows of tubercles at midbody, 36 paravertebral
tubercles on body; 45 flat, imbricate, ventral scales between ventrolateral, body folds, ventral scales larger
than dorsal scales; precloacal scales not large; no precloacal groove or depression (Fig. 6).

FIGURE 6. Upper: male paratype of Cyrtodactylus pantiensis (LSUHC 8904) from Bunker Trail, Gunung Panti Forest
Reserve, Johor illustrating the small, ventral, femoral scales. Lower: male Cyrtodactylus quadrivirgatus (LSUHC 9013)
from Bukit Fraser, Pahang illustrating the multiple rows of large, femoral scales.
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FIGURE 7. Type series of Cyrtodactylus pantiensis from Bunker Trail, Gunung Panti Forest Reserve, Johor. Left to
right: paratype LSUHC 8904 (male), paratype ZRC 2.6751 (female), holotype ZRC 2.6750 (male), and paratype ZRC
2.6752 (female).

Forelimbs moderate in stature, relatively short (FL/SVL 0.14); granular scales of forearm same size as
those on body, interspersed with large, keeled tubercles; palmar scales rounded, flat; digits well-developed,
inflected at basal, interphalangeal joints; subdigital lamellae transversely expanded proximal to joint inflec-
tions, more granular distal to inflection; digits slightly more narrow distal to inflections; claws well-devel-
oped, sheathed by a dorsal and ventral scale; hind limbs more robust than forelimbs, moderate in length (TBL/
SVL 0.16), covered dorsally by granular scales interspersed with large, conical tubercles, covered anteriorly
by flat, slightly larger scales; ventral scales of thigh flat, imbricate, larger than dorsals; ventral tibial scales
flat, imbricate; no rows of enlarged, flat, imbricate, femoral scales; small postfemoral scales form an abrupt
union with large ventral scales of thigh on posteroventral margin of thigh; plantar scales low, flat; digits well-
developed, inflected at basal, interphalangeal joints; subdigital lamellae transversely expanded proximal to
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inflections, more granular distal to inflections, digits more narrow distal to inflections; 23 subdigital lamellae
on right 4th toe, 21 on left; claws well-developed, sheathed by a dorsal and ventral scale.

Tail moderate, 86.0 mm in length, tapering to a point, posterior 25.6 mm regenerated, 7.4 mm in width at
base; dorsal scales of base of tail granular becoming flatter posteriorly; no median row of transversely
enlarged, subcaudal scales on original portion of tail; subcaudal scales larger than dorsal caudal scales; one
pair of paravertebral and dorsolateral tubercle rows on either side of midline; paravertebral tubercle rows not
widely separated; caudal tubercles decrease in size posteriorly, extending approximately one-fifth length of
tail; one enlarged, postcloacal tubercle at base of tail on hemipenial swelling; all postcloacal scales flat.

Coloration in life. Dorsal ground color of head, neck, body, limbs, and tail straw-yellow; thick, dark
brown mottling on top of head and rostrum; dark, diffuse postorbital patch; paired, non-symmetrical, semilu-
nar-shaped, dark blotches on upper portion of nape prominently outlined in ground color; eight pairs of rect-
angular, dark brown, paravertebral to alternating blotches extending from nape to base of tail; blotches not
countershaded with lighter color; wide, dark, elongate markings above shoulders; irregularly shaped, dark
blotches on flanks; body speckled overall; dark blotching on limbs, obscure banding on hind limbs; dark body
blotches extend onto tail to form brown and cream-colored bands anteriorly that do not encircle tail; bands
transform to black and white on posterior one-third of tail; ventral surfaces of head, body and limbs lightly
stippled in gray; subcaudal region darkened by fine mottling; iris red. 

TABLE 3. Meristic data for the type series of Cyrtodactylus pantiensis.

LSUHC ZRC ZRC ZRC

8904 2.6751 2.6752 2.6750

Supralabials 11 11 10 10

Infralabials 11 11 10 9

No. of paravertebral tubercles 35 35 37 36

No. of ventral scales 40 45 45 45

No. of subdigital lamellae on 4th toe 22 23 22 23

No. of precloacal pores present 8 9

sex male female female male

SVL 77.2 77.1 62.3 67.0

TL 69.1 91.0 90.1 86.1

TW 7.1 6.5 5.3 6.2

FL 9.7 10.9 9.3 9.1

TBL 12.6 11.7 9.7 10.5

AG 34.4 53.2 28.9 28.7

HL 20.4 20.7 16.8 16.5

HW 13.5 13.3 11.2 11.3

HD 8.2 13.1 6.3 6.7

ED 4.8 4.9 3.4 3.7

EE 5.7 6.2 5.0 5.0

ES 8.2 8.1 7.0 7.0

EN 6.9 6.2 5.3 5.2

IO 4.9 4.1 3.4 3.7

EL 1.7 1.5 1.6 1.5

IN 2.0 2.3 2.0 2.0
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FIGURE 8. Upper: female paratype (ZRC 2.6751) of Cyrtodactylus pantiensis from Bunker Trail, Gunung Panti Forest

Reserve, Johor. Middle: Male C. quadrivirgatus (LSUHC 1335) from Endau-Rompin, Johor. Lower: Male C. quadrivir-

gatus (LSUHC 2509) from Bukit Fraser, Pahang
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Variation. The paratypes closely approximate the holotype in all aspects coloration suggesting sexual
dimorphism is absent (Figs. 7, 8). The dark, dorsal, markings of the paratypes are more paired than alternat-
ing. LSUHC 8904 has only small tubercles on its forelimbs. Females (ZRC 2.6751-52) lack precloacal pores.
Meristic differences are shown in Table 3.

Distribution. Cyrtodactylus pantiensis is known from Bunker Trail in the Gunung Panti Forest Reserve,
Johor and tentatively (see below) from the Sungai Udang Recreational Forest, Melaka (Fig. 1).

Natural history. Bunker Trail lies within the boundaries of the Gunung Panti Forest Reserve in central
Johor near the base of Gunung Panti (Fig. 1). The habitat is primarily lowland dipterocarp forest but because
it lies on the edge of an extensive peat swamp forest associated with the confluence of the Sungai Sedili Besar
and Sungai Dohol and their smaller tributaries, the substrate is wet for a significant portion of the year and
there are several small streams that drain into the two major rivers. Along one of these streams, Cyrtodactylus
pantiensis was quite common but difficult to catch. We observed nine specimens and all but one were perched
within root tangles at the edge of the stream (Fig. 9) or on the ground less than 1 m away from root tangles.
Lizards would retreat rapidly into the root tangles upon our approach and were difficult to extract. Some liz-
ards would be on root tangles suspended over the water. One specimen jumped off a small branch 2 m above
the water, landed just over 2 m from the shore, and ran across the surface of the water to escape into the near-
est root tangle. In two nights of searching, no specimens were seen in the nearby forest, only along the water’s
edge. We did find several C. semenanjungesis in the nearby forest and even one specimen in a root tangle at
the water’s edge. The furthest away from the water’s edge we found C. pantiensis was less than 1 m. From
this we conclude C. pantiensis is strictly a riparian species.
.

FIGURE 9. Root tangle microhabitat of Cyrtodactylus pantiensis along a small stream at Bunker Trail, Gunung Panti
Forest Reserve, Johor.

Etymology. The specific epithet pantiensis refers to the type locality being within the Gunung Panti For-
est Reserve.
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Comparisons. Cyrtodactylus pantiensis is readily differentiable from all other Sunda Shelf species of
Cyrtodactylus on the basis of color pattern and morphology (Table 1). It is most similar to C. quadrivirgatus,
a species that is common in southern Peninsular Malaysia (Grismer & Pan 2008; Wood et al. 2008). However
it differs from C. quadrivirgatus in lacking greatly enlarged rows of femoral scales in males (Fig. 6); having
fewer precloacal pores (eight or nine vs. 0–4); having more subdigital lamellae (22 or 23 vs. 19 or 20); having
paired, semilunar-shaped, dark blotches edged in ground color on the upper portion of the nape as opposed to
the lack of such blotches in C. quadrivirgatus; never having wide, dark, postorbital stripes extending posteri-
orly past the axillary pockets as opposed to having such stripes in C. quadrivirgatus (Fig. 8); and having dense
speckling in the ground color as opposed to a generally immaculate ground color as in C. quadrivirgatus (Fig.
8). One specimen (HC 265) collected on 31 March 2008 by CKO from vegetation in a swampy area of the
Sungai Undang Forest Reserve, Melaka, approximately 197 km to the west of Bunker Trail in Johor, is similar
to C. patiensis in all aspects of coloration and morphology except for having fewer (19) subdigital lamellae.
We tentatively consider this specimen C. pantiensis and await the acquisition of additional material. 

Discussion

Cyrtodactylus jarakensis and C. batucolus are the second and third, respectively, endemic gekkonids to be
described from islands off the west coast of Malaysia, the first being Cnemaspis affinis (see Grismer et al.
2008c). These new species underscore the need for future explorations of Peninsular Malaysia’s western
islands. The addition of C. pantiensis to southern Peninsular Malaysia brings the number of lowland Cyrto-
dactylus of this region to five (C. consobrinus, C. pantiensis, C. quadrivirgatus, C. semenanjungensis, and C.
sworderii) of which three (C. pantiensis, C. semenanjungensis, and C. sworderii) are endemic.

Grismer and Pan (2008) noted the high herpetological diversity in southern Peninsular Malaysia and for
reptiles, they estimated this region has 65% of the country’s species in less than 14% of its total area and indi-
cated that a significant portion of this diversity was discovered and described within just the last three years.
Based on this, they predicted as field work continues along the mountain systems and islands associated with
southern Peninsular Malaysia, new species would be discovered. Thus, finding two new species of the rapidly
growing genus Cyrtodactylus in and area whose biodiversity is greatly understudied is more expected than it
is surprising. There still remains seven islands in the Water Islands Archipelago which have not been explored
as well as four islands in the Pisang Archipelago further south off the west coast of Johor. Owing to the rocky
and varied habitat on these islands, the potential to find new species is high. The potential for new discoveries
is even greater in the mountain systems of Johor. These ranges, some of which reach over 1,000 m in elevation
(e.g. Gunung Besar, 1,036 m; Gunung Berlumut, 1,010 m) have never been systematically surveyed for their
herpetofauna. Grismer and Pan (2008) and Wood et al. (2008) stressed the growing urgency for field surveys
in southern Peninsular Malaysia owing to the increasing threat of an ever-expanding oil palm industry and
pressure on localized populations of species from commercial collecting.
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Appendix

Cyrtodactylus baluensis ZRC 2.5744, 2.5747, East Malaysia, Sabah, Kinabalu, ZRC 2.1116–21, northern Borneo, ZRC
2.4729, Brunei, Temburong, Kuala Belalang.

Cyrtodactylus cavernicolus LSUHC 4055–56, ZRC 2.5327, 2.5775, East Malaysia, Sarawak, Niah Cave.
Cyrtodactylus elok ZRC 2.5649, 2.5668, West Malaysia, Pahang, Raub, Lakum Forest Reserve.
Cyrtodactylus formosus ZRC 2.4637–43, 2.4875–83, Indonesia, Java, Sukabumi.
Cyrtodactylus ingeri LSUHC 6167–76, East Malaysia, Sabah, Turtle Island, ZRC 2.5957, East Malaysia, Sabah, Poring.
Cyrtodactylus consobrinus LSUHC 4019, 4389, 4820–21, West Malaysia, Selangor, Kepong, Forest Research Institute

Malaysia; LSUHC 4912, 4941–12, West Malaysia, Pahang, Sungai Lembing Logging Camp; LSUHC 4062, East
Malaysia, Sarawak, near Niah Cave.

Cyrtodactylus fumosus FMNH 14249–50, Indonesia, North Sulawesi, Lembeh I.
Cyrtodactylus malayanus FMNH 149154, 149231, East Malaysia, Sarawak, 3rd Division, Kapit District, Mengiong

River, Nanga Tekalit Camp.
Cyrtodactylus marmoratus, ZRC 2.1134, Indonesia, West Java; ZRC 2.1158, 2.1154–55, 2.1164–65, Australia, Christ-

mas Island.
Cyrtodactylus matsuii ZRC 2.1154–55, 2.5761 East Malaysia, Sabah, Crocker Range; 
Cyrtodactylus oldhami, ZRC 2.5213, 2.5226, 2,5230, Thailand, Phuket, Kathu. 
Cyrtodactylus pubisulcus LSUHC 4069, East Malaysia, Sarawak, near Niah Cave.
Cyrtodactylus pulchellus LSUHC 6637, West Malaysia, Selangor, Genting Highlands; ZRC 2.5656–60, 2.5666, West

Malaysia, Perak, Bukit Larut; LSUHC 6668, 6725–29, 6785, 6829, West Malaysia, Penang, Pulau Pinang, Ampan-
gan Air Hitam.

Cyrtodactylus quadrivirgatus LSUHC 4018, 4823, West Malaysia, Selangor, Kepong, Forest Research Institute Malay-
sia; ZRC 2.4865–66, West Malaysia, Perak, Bukit Larut; LSUHC 4813, 5022, 5101, 5173, 5517, 5562, 5582, 6136,
6146, West Malaysia, Pahang, Pulau Tioman; LSUHC 4980, 5017, West Malaysia, Pahang, Sungai Lembing Log-
ging Camp; LSUHC 5633–34, 5640, West Malaysia, Perak, Temengor, PITC Logging Camp; LSUHC 6069, 6986,
6106, West Malaysia, Pahang, Pekan; ZRC 2.4865, 2.5439, 2.5661, 2.56747, ZRC 2.4576, 2.2552, 2.3190, 2.3261,
2.3283–84, 2.3295, 2.4576, 2.4862, 2.5643, 2.5648, 2.5654–56; Singapore, Nee Soon Swamp.

Cyrtodactylus semenanjungensis ZRC 2.5603, 2.5627, West Malaysia, Johor, foothills of Gunung Panti; ZRC 2.5077–
78, West Malaysia, Johor, ~ 7 km W. of Jemaluang.

Cyrtodactylus tiomanensis LSUHC 3771–72, 3793–94, 3847, 4581–84, 4587, 4590, 4597, 5027–30, 5044, 5411, 5479,
5512, 5519–20, 6250–51, 6268, West Malaysia, Pahang, Pulau Tioman.
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Cyrtodactylus yoshi ZRC 2.4851, East Malaysia, Sabah, Poring.
Cyrtodactylus seribuatensis. LSUHC 5191–52, 5218–31, 5243, 5578, West Malaysia, Johor, Pulau Seribuat; LSUHC

5522, West Malaysia, Johor, Pulau Sembilang; LSUHC 5604, 5778–80, 5784–89, West Malaysia, Johor, Pulau Sibu;
LSUHC 5812–13 West Malaysia, Johor, Pulau Sibu Tengah.




