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First record of Gekko smithii Gray, 1842  
(Reptilia: Gekkonidae) from Sulawesi, Indonesia

André Koch, Jimmy A. McGuire, Evy Arida, Awal Riyanto & Amir Hamidy

Abstract. Gekko smithii Gray, 842 is herein reported for the first time from the Indonesian island of Su-
lawesi. Four specimens were recently collected on Sulawesi and the Togian Islands in the Gulf of Tomini, 
Central Sulawesi. This represents the first record of this large gecko species from east of Wallace’s Line 
and for the Sulawesi region. Morphological data for Sulawesian G. smithii are compared with literature 
sources. Finally, the taxonomic status and origin of the Sulawesi population of G. smithii are discussed in 
light of observed biogeographic patterns and the possibility of human transportation. 
Key words. Reptilia, Squamata, Gekkonidae, Gekko smithii, Indonesia, Sulawesi, Togian Islands, distri-
bution.

Smith’s green-eyed gecko, Gekko smithii, is 
one of the largest species of Southeast Asian 
geckos, reaching a maximal total length of 
376 mm (Manthey & Grossmann 997, 
Grossmann 2004). Gekko smithii is current-
ly known to occur in south Thailand, the Ma-
laysian Peninsula, and the islands of Borneo, 
Sumatra, Nias, and Java (Manthey & Gross-
mann 997, Das 2004) (Fig. ). In addition, 
G. smithii was recently recorded from Pulau 
(= island) Tioman (Lim & Lim 999, Hien et 
al. 200) and several additional islands of the 
adjacent Seribuat Archipelago in the South 
China Sea (Grismer et al. 2006). Populations 
on the Andaman Islands in the Bay of Bengal 
have been demonstrated to represent a close-
ly related but morphologically distinct taxon, 
G. verreauxi Tytler, 864 (Ota et al. 99, 
Vesely 999). Likewise, Ota & Nabhitab-
hata (99) described G. taylori, a synonym 
of G. siamensis Grossmann & Ulber, 990 
from central Thailand based upon karyologi-
cal and morphological differences compared 
to other populations of G. smithii. 

Currently, fifteen gekkonid species are 
known to inhabit Sulawesi and adjacent is-
lands. Among these are two species in the 
genus Gekko, G. gecko and G. monarchus 
(Iskandar & Tjan 996, Brown et al. 2000, 
Gillespie et al. 2005, Zug 2006, Hayden 

et al. 2008, Linkem et al. 2008, Koch et al. 
2009). During field work on Sulawesi and 
adjacent islands in September 200 and July 
2006 four specimens of a third Gekko species 
were collected. Morphological examinations 
and comparison with literature sources (Ota 
et al. 99, Ota & Nabhitabhata 99) and 
published photographs (e.g., Chan-Ard et 
al. 999, Manthey & Grossmann 997) re-
vealed an identification of these specimens as 
G. smithii (Tab. ). Thus, we here report on 
the first record of G. smithii both for Sulawesi 
and for the region east of Wallace’s Line, the 
biogeographical boundary of Sundaland.

Herpetofaunal surveys in September 200 
were conducted at the Hengahenga water-
fall (00°57’49’’S, 22°46’33’’E) near Luwuk 
on the eastern peninsula of Sulawesi, on Pu-
lau Batudaka (00°26’24.”S, 2°5’54.0’’E) 
in the Togian Islands, and in North Sulawe-
si near the village of Torout (00°33’72’’N, 
23°54’23’’E) on the eastern margin of Boga-
ni Nani Wartabone National Park, North 
Sulawesi. In 2006, the vicinity of the village 
of Langger (00°25’23.38”S, 2°55’07.27’’E), 
Pulau Togian, in Central Sulawesi was sur-
veyed between  and 5 July. Opportunistic 
searching was undertaken during the day 
and night with the assistance of local guides. 
Of the four specimens collected on Sulawe-
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si and in the adjacent Togian Islands, three 
are deposited in the herpetological collection 
of the Museum Zoologicum Bogoriense, In-
donesia (MZB Lac. 3930, field number JAM 
3373, Torout, North Sulawesi; MZB Lac. 393, 
field number JAM 3957, Luwuk, East Sulawe-
si; MZB Lac. 6026 [see Fig. 2], field number 
AK0290, Pulau Togian, Togian Islands). The 
fourth voucher specimen, from Pulau Ba-
tudaka, Togian Islands, is deposited in the 
Louisiana State University Museum of Natu-
ral Science, USA (LSU 83984, field number 
JAM 3933). Morphological and meristic data 
collected from these specimens for compari-
son with previous literature sources are sum-
marized in Table .

The voucher specimens have a snout-vent 
length of 39-70 mm and a tail length of 
48-62 mm (tail broken in MZB Lac. 393), 
resulting in a total length of 299-332 mm; 
the body is large and stoutly built; the tail 
is slightly shorter than SVL, a lateral fold is 
present; digits are webbed at base; fingers and 
toes are largely dilated and clawed except for 

the first phalanges; the small ear opening is 
vertical slit like to oval; 94-03 scales around 
midbody (vs. 89-4, mean 04.4 according 
to Ota & Nabhitabhata 99); the dorsum 
is covered with small granulous scales and 
numerous interspersed tubercles arranged 
in 0- irregular longitudinal rows (vs. 8-3, 
mean 0.6 according to Ota & Nabhita-
bhata 99); tubercles are also present on 
nuchal region and lateral side of the head; 
the ventrals are homogenous and larger than 
the dorsal scales; the rostral is quadrangular, 
twice as wide as high, and separated from the 
nostril by a large intervening scale; a middor-
sal notch is present; 2-6 supralabials (2-7, 
mean 4.6 according to Ota & Nabhitab-
hata 99); 0-3 infralabials (0-4, mean 
.53 according to Ota & Nabhitabhata 
99); one pair of postmentals followed by a 
row of enlarged submaxillaries; 4-8 undi-
vided subdigital scansors under first toes (vs. 
6-20, mean 7.26 according to Ota & Nab-
hitabhata 99); 8-2 scansors (7-8 undi-
vided lamellae) under fourth toes (vs. 9-24, 

Fig. 1. Map of Southeast Asia showing the known distribution of Gekko smithii (shaded areas). Pulau 
Pinang, the type locality off the west coast of West Malaysia, is denoted by an arrow. Wallace’s Line de-
marcating the continental shelf of Southeast Asia is shown by a dashed line. Inserted map of Sulawesi 
indicates the localities where G. smithii was recently discovered: 1 = Pulau Togian and P. Batudaka, 
Togian Islands, Central Sulawesi; 2 = Luwuk, East Sulawesi; 3 Torout, North Sulawesi. 
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mean 2.05 according to Ota & Nabhitab-
hata 99; but 23-26 subdigitals, of which 2-
23 are undivided, according to Manthey & 
Grossmann 997); tail segmented by rings of 
slightly spinose tubercles, dorsally each seg-
ment with 5-9 rows of small scales (vs. 8-9 

according to Manthey & Grossmann 997 
and vs. 8- above, 3 beneath, according to de 
Rooij 95); median row of 80-99 paired sub-
caudal scales distinctly enlarged; row of 3-8 
pores in precloacal region (vs. 7-7 according 
to Manthey & Grossmann 997; 0-9 ac-
cording to Ota & Nabhitabhata 99); base 
of tail with one or two slightly enlarged spurs 
on each side (vs. 2-4 in males and two small 
in females according to Manthey & Gross-
mann 997). The specimens’ dorsal ground 
colour is light brown with 7-8 dark bordered 
light transverse bands from neck to base of 
tail. In one specimen (MZB Lac. 6026), the 
dorsal colour pattern consists of small round 
beige spots arranged in four transverse rows 
along the back. The limbs are irregularly light 
spotted. Tail with faded beige cross bands. 
The neck shows a V-shaped dark band begin-
ning at the posterior margins of the eyes. The 
pupil is slit-like with four points of enlarge-
ment, the iris is green to olive. The whitish 

Characters de Rooij (95) Ota & Nabhitab-
hata (99)

Manthey &  
Grossmann (997)

Sulawesi speci-
mens (n = 4)

SVL (mm) 90 males 27.3-85.8 
(x  = 57.78)

females 22.5-68.0
(x  = 43.24)

males up to 9 39-70

TaL (mm) 80 – – 48-62
ToL (mm) 370 – males up to 376 299-332
Scales around midbody – 89-4 (x  = 04.4) – 94-03
Dorsal tubercle rows 0 or 2 8-3 (x  = 0.6) 0-2 0-
Supralabials 2-4 2-7 (x  = 4.6) 2-6 2-6
Infralabials 0-2 0-4 (x  = .53) -3 0-3
Subdigitals under . toe – 6-20 (x  = 7.26) – 4-8
Subdigitals under 4. toe – 9-24 (x  = 2.05) 23-26  

(2-23 undivided)
8-2  

(7-8 undivided)
Scales per tail segment 8- above,  

3 beneath
– 8-9 5-9 

Subcaudals – – – 80-99
Precloacal pores -6 (in males) 0-9 (in males) 7-7 3-8
Postanal tubercles – – 2-4 in males,  

2 small in females
2/2

Tab. 1. Meristic and morphological data of four specimens of Gekko smithii from Sulawesi compared 
with literature sources (x  = mean value). Values from de Rooij (1915: 57) refer to G. stentor (Cantor, 
1847), a junior synonym of G. smithii.

Fig. 2. Adult specimen of Gekko smithii (MZB Lac. 
6026, field number AK0290) from Pulau (= island) 
Togian, Togian Archipelago, Central Sulawesi. 



175

Short Communications

ventral side is mottled with bright yellow-
brown markings under the head. The belly 
is whitish in the middle and yellow-brown at 
the sides. Tail and limbs are yellowish. 

In contrast with common house geckos 
such as Hemidactylus frenatus or Gehyra 
mutilata, it is unlikely that G. smithii was in-
troduced to Sulawesi by humans. The pre-
ferred habitat of this species is primary for-
est (Manthey & Grossmann 997, Gross-
mann 2006). However, it is reasonable to 
suggest that gecko eggs, which adhere to ar-
boreal substrates, may be transported over 
long distances by floating on vegetation. The 
invasion of Sulawesi, either via human me-
diated means or naturally, most likely did 
not take place recently (e.g., <50 years ago) 
because G. smithii occurs in geographical-
ly widespread regions of Sulawesi, as well as 
on off-shore islands (Fig. ). The possibility 
of repeated transportation by man from the 
Sunda region to Sulawesi and further on to 
the Togian Islands appears most unlikely for 
a species of undisturbed habitats. Thus, we 
hypothesize that G. smithii reached Sulawesi 
by natural colonization from the Sunda Shelf, 
and later reached the Togian Islands by nat-
ural colonization from Sulawesi. The minor 
differences in scalation characters described 
above (see also Tab. ) possibly reflect incipi-
ent divergence due to geographic separation 
or even a cryptic Sulawesi taxon depending 
on the time since colonization. Forthcoming 
molecular genetic analyses (Bickford et al. 
unpubl. data) should illuminate whether the 
newly discovered Sulawesi and Togian popu-
lations represent one or more species distinct 
from Sunda shelf G. smithii.

Note added in proof

While this article was in press, we realised that 
we had overlooked a historical record of Gekko  
smithii (under the synonym G. stentor) from Su-
lawesi by Müller (895). The large specimen is 
reported to have a total length of 340 mm and 
originates from Kema on the northern peninsula 
(Müller 895). This first record of G. smithii from 
Sulawesi had been omitted by subsequent authors 

of the herpetofauna of Sulawesi (e.g., Boulenger 
897, Iskandar & Tjan 996). Consequently, our 
own records represent the rediscovery of this large 
gecko species from Sulawesi after more than a cen-
tury.

Acknowledgements

We are grateful to the Indonesian Institute of Sci-
ences (LIPI) for research (4522/L3/KS/200 for 
JAM; 02758/SU/KS/2006 for AK) and export (24/
SI/MZB/X/200 for JAM) permits in support of 
our biodiversity sampling on Sulawesi and adja-
cent islands. AK also wants to thank Dedy Dar-
naedi (Research Center for Biology LIPI, Bogor, 
Indonesia) and Mulyadi (MZB) for their sup-
porting statements. We wish to express our sincere 
thanks to Tarmin (Conservation International In-
donesia) and his family, Pak Istanto and PHKA 
staff in Palu, as well as to Mumpuni, Tom De-
vitt, Adam Leaché, and Ruud de Lang for their 
kind support and assistance in the field. We thank 
Christopher C. Austin (Louisiana State Univer-
sity, Museum of Natural Science) for allowing us 
to borrow the G. smithii specimen under his care. 
Fieldwork of AK and EA in Sulawesi was fund-
ed by a PhD grant to AK from the Evangelisches 
Studienwerk e.V. Villigst. Fieldwork of JAM and 
AR was supported by the National Science Foun-
dation (DEB 0328700). Finally, we thank Aaron 
Bauer (Villanova University, USA) and an anony-
mous reviewer for helpful comments on an earlier 
draft. This is publication No. 0 of the cooperation 
project on the herpetofauna of Sulawesi between 
the herpetological sections of the Zoologisches 
Forschungsmuseum A. Koenig (ZFMK), Ger-
many, and the Museum Zoologicum Bogoriense 
(MZB), Indonesia.

References

Boulenger, G. A. (897): A catalogue of the rep-
tiles and batrachians of Celebes, with special 
reference to the collections made by Drs. P. & 
F. Sarasin in 893-896. – Proceedings of the 
Zoological Society of London, 897: 93–237. 

Brown, R. M., J. Supriatna & H. Ota (2000): 
Discovery of a new species of Luperosaurus 
(Squamata: Gekkonidae) from Sulawesi, with 
a phylogenetic analysis of the genus, and com-
ments on the status of Luperosaurus serrati-
caudus. – Copeia, 2000: 9-209. 



176

Short Communications

Chan-Ard, T., Grossmann, W., Gumprecht, A. 
& K.-D. Schulz (999): Amphibians and rep-
tiles of Peninsula Malaysia and Thailand – an 
inllustrated checklist. – Bushmaster Publica-
tions, Wuerselen, 240 pp. 

Das, I. (2004): Lizards of Borneo. – Natural His-
tory Publications, Kota Kinabalu, 83 pp. 

Gillespie, G., S. Howard, D. Lockie, M. Scrog-
gie & Boeadi (2005): Herpetofaunal Richness 
and Community structure of offshore islands 
of Sulawesi, Indonesia. – Biotropica, 37: 279-
290. 

Grismer, L. L., T. M. Youmans, P. L. Wood Jr. & 
J. L. Grismer (2006): Checklist of the herpeto-
fauna of the Seribuat Archipelago, West Malay-
sia with comments on biogeography, natural 
history, and adaptive types. – The Raffles Bul-
letin of Zoology, 54: 57-80.

Grossmann, W. (2004): Gekko smithii Gray 842. 
– Sauria Supplement, 26: 627-634.

Grossmann, W. (2006): Grünaugengeckos, Gek-
ko smithi & G. siamensis. – Natur und Tier Ver-
lag, Münster, 62 pp. 

Hayden, C. J., R. M. Brown, G. Gillespie, M. I. 
Setiadi, C. W. Linkem, D. T. Iskandar, Umi-
laela, D. P. Bickford, A. Riyanto, Mumpu-
ni & J. A. McGuire (2008): A new species of 
bent-toed gecko Cyrtodactylus Gray, 827 (Sq-
uamata: Gekkonidae) from the Island of Su-
lawesi, Indonesia. – Herpetologica, 64: 09-
20. 

Hien, P., W. Grossmann & C. Schäfer (200): 
Beitrag zur Kenntnis der landbewohnenden 
Reptilienfauna von Pulau Tioman, West-Ma-
laysia. – Sauria, 23: -28.

Iskandar, D. T. & K. N. Tjan (996): The Am-
phibians and Reptiles of Sulawesi, with notes 
on the distribution and chromosomal number 
of frogs. – pp. 39-46 in Kitchener, D. J. & A. 
Suyanto (eds.): Proceedings of the first inter-

national conference on eastern Indonesian-
Australian vertebrate fauna, Manado, Indone-
sia. – Western Australian Museum, Perth.

Koch, A., E. Arida, A. Riyanto & W. Böhme 
(2009): Islands between the realms: a revised 
checklist of the herpetofauna of the Talaud Ar-
chipelago, Indonesia, with a discussion about 
its biogeographic affinities. – Bonner Zoolo-
gische Beiträge, 56: 07-29.

Lim, K. K. P. & L. J. Lim (999): The terrestrial her-
petofauna of Pulau Tioman, Peninsular Malay-
sia. – The Raffles Bulletin of Zoology Supple-
ment, 6: 3-55. 

Linkem, C. W., J. A. McGuire, C. J. Hayden, M. 
I. Setiadi, D. P. Bickford & R. M. Brown 
(2008): A new species of bent-toe gecko (Gek-
konidae: Cyrtodactylus) from Sulawesi Island, 
Eastern Indonesia. – Herpetologica, 64: 224-
234.

Manthey, U. & W. Grossmann (997): Amphibi-
en & Reptilien Südostasiens. – Natur und Tier 
Verlag, Münster, 52 pp.

Müller, F. (894, “895”): Reptilien und Amphi-
bien aus Celebes. – Verhandlungen der natur-
forschenden Gesellschaft in Basel, 0(3): 825-
843, 862-869. 

Ota, H. & J. Nabhitabhata (99): A new species 
of Gekko (Gekkonidae: Squamata) from Thai-
land. – Copeia, 99: 503-509. 

Ota, H., T. Hikida & M. Matsui (99): Re-eval-
uation of the status of Gecko verreauxi Tytler, 
864, from the Andaman Islands, India. – Jour-
nal of Herpetology, 25: 47-5.

Vesely, M. (999): A note on the morphology and 
natural history of Gekko verreauxi Tytler, 
864 (Reptilia, Sauria, Gekkonidae). – Senck-
enbergiana biologica, 79: 95-99. 

Zug, G. R. (2006): Lepidodactylus (Squamata: 
Gekkonidae) in islands Asia: a L. aureolineatus 
from Sulawesi. – Hamadryad, 30: 2-23.

Manuscript received: 21 April 2008
Authors’ addresses: André Koch, Zoologisches Forschungsmuseum A. Koenig, Adenauerallee 160, 
53113 Bonn, Germany, E-Mail: andrepascalkoch@web.de; Jimmy A. McGuire, Museum of Vertebrate 
Zoology and Department of Integrative Biology, 3101 Valley Life Sciences Building, University of Ca-
lifornia, Berkeley, CA 94720-3160, USA, E-Mail: mcguirej@calmail.berkeley.edu; Evy Arida, Museum 
Zoologicum Bogoriense, Jl. Raya Bogor km 46, 16911 Cibinong, Indonesia, current address: Zoologisches 
Forschungsmuseum A. Koenig, Adenauerallee 160, 53113 Bonn, Germany; Awal Riyanto and Amir 
Hamidy, Museum Zoologicum Bogoriense, Jl. Raya Bogor km 46, 16911 Cibinong, Indonesia.


