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Although	most	gekkotan	lizard	species	have	very	limited	
areas	of	endemism,	a	small	number	of	species,	includ-

ing	 representatives	of	 the	gekkonid	genera	Hemidactylus,	
Lepidodactylus,	Gekko,	and	Gehyra,	have	broad	distributions	
that	have	been	achieved,	in	part,	through	human	agency.	For	
the	most	part,	such	introduced	geckos	have	become	natural-
ized	outside	of	their	original	ranges	only	in	tropical	or	sub-
tropical	areas	(Lever	2003,	Kraus	2009).	However,	at	least	
one	species,	the	Mediterranean	Gecko	(Hemidactylus turcicus),	
has	become	established,	albeit	in	very	circumscribed	pockets,	
in	areas	of	the	United	States	that	experience	more	severe	win-
ters	than	any	place	in	their	native	range	(Norden	and	Norden	
[1989]	1991,	Knight	1993,	Bauer	2000).
	 Through	the	combination	of	increasingly	rapid	move-
ment	of	goods	internationally	and	increased	border	inspec-
tions,	ever	more	geckos	are	both	arriving	alive	and	being	
discovered	at	temperate	ports	of	entry	around	the	world.	In	
New	Zealand,	189	records	of	exotic	amphibian	and	reptile	
interceptions	were	generated	during	the	period	1929–2000	
(119	in	the	1990s	alone),	of	which	geckos	accounted	for	101	
(Gill	et	al.	2001).	Many	such	stowaways	travel	trans-conti-
nentally	by	ship	in	massive	containers	and	may	easily	escape	

detection.	Most	discoveries	occur	at	or	near	their	final	des-
tination,	when	shipments	are	being	unpacked	by	buyers	or	
inspected	by	customs,	border	control,	or	quarantine	officials.	
For	example,	Gekko monarchus,	a	tropical	Asian	species,	was	
found	in	a	factory	warehouse	in	Port	Elizabeth,	South	Africa	
(Bauer	and	Branch	2004)	and	a	specimen	of	G. hokouensis	
was	intercepted	by	U.S.	Customs	and	Border	Protection	per-
sonnel	at	the	Port	of	Champlain,	New	York	in	a	shipment	
of	plastic	liners	that	originated	35	days	earlier	in	Qingdao,	
Shandong	Province,	People’s	Republic	of	China	(Bauer	and	
Baker	2008).
	 Judging	by	their	establishment	and	naturalization	around	
the	world	(Lever	2003,	Kraus	2009),	certain	House	Geckos	
of	the	genus	Hemidactylus	are	among	the	most	successful	of	
all	invasive	gecko	species.	Their	colonization	of	extralimital	
areas	is	assumed	to	have	been	primarily	the	result	of	acci-
dental	introductions	through	goods	transport,	although	in	
some	cases	reptile	 importers	or	breeders	have	been	impli-
cated	(Meshaka	et	al.	2004).	In	the	United	States,	at	least	
five	 species	of	Hemidactylus	have	become	established,	H. 
turcicus,	H. mabouia,	H. garnotii,	H. frenatus, and H. (for-
merly Cosymbotus)	platyurus.	In	southern	Florida,	all	are	pres-
ent,	and	these	geckos	interact	not	only	with	the	native	fauna,	
but	with	one	another,	with	the	dynamics	changing	over	time	
as	newer	arrivals	become	naturalized	(Meshaka	et	al.	1994,	
2004;	Punzo	2005).	While	the	southern	states	of	the	U.S.	
have	long	been	the	recipients	of	tropical	colonizers	and	are	at	
greatest	risk	for	their	establishment,	global	trade	and	transport	
have	made	it	possible	for	exotic	species	to	use	virtually	any	
entry	point	as	a	portal	into	the	United	States.	We	here	report	
on	two	recent	records	of	intercepted	Hemidactylus spp.	in	the	
northeastern	United	States.
	 Specimen	1.—A	juvenile	Hemidactylus	(CAS	250102,	
40.48	mm	SVL)	was	 intercepted	 alive	by	 an	Agriculture	
Specialist	(U.S.	Customs	and	Border	Protection)	at	Highgate	
Springs,	Vermont	on	18	August	2008.	It	had	entered	the	
U.S.	via	truck	from	the	province	of	Québec,	Canada	in	a	
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Fig. 1. Hemidactylus frenatus,	one	of	the	most	widely	introduced	and	estab-
lished	of	all	gecko	species.	Specimen	from	an	introduced	population	in	
Nouméa,	New	Caledonia.	Photograph	by	A.M.	Bauer.
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shipment	of	lawnmower	parts.	The	shipment	originated	in	
Kaohsiung,	Taiwan	on	18	July	2008	and	traveled	by	ship	
via	Yantian,	China	(19	July),	Hong	Kong	(20	July),	Osaka,	
Japan	(23	July),	and	Tokyo	(24	July)	and	arrived	in	Tacoma,	
Washington	on	1	August	2008.	From	Tacoma,	the	shipment	
traveled	to	Vancouver,	crossing	Canada	by	train	to	Montréal.
	 Only	 three	 species	 of	 Hemidactylus	 are	 recorded	 for	
Taiwan	(Ota	1989,	1991;	Lue	et	al.	1999;	Shang	and	Lin	
2008):	H. bowringii,	H. stejnegeri,	and	H. frenatus.	Although	
similar	in	general	appearance,	only	H. frenatus	possesses	dorsal	
tubercles	(Fig.	1),	which	are	clearly	evident	on	the	specimen.
	 Specimen	2.—A	hatchling	Hemidactylus	(CAS	250103;	
18.85	mm	SVL)	was	found	dead	and	partly	dehydrated	by	an	
Agriculture	Specialist	(U.S.	Customs	and	Border	Protection)	
at	the	Port	of	Champlain,	New	York	on	4	September	2008.	It	
had	entered	the	U.S.	via	truck	from	Canada	in	a	shipment	of	
toys	from	the	Peoples	Republic	of	China.	Details	of	the	ship-
ment’s	port	of	origin	and	subsequent	movements	are	unavail-
able,	but	like	the	first	specimen,	it	is	believed	to	have	crossed	
Canada	by	train	from	Vancouver	to	Montréal	before	being	
trucked	across	the	American	border.
	 Mainland	China	supports	five	species	of	Hemidactylus:	
H. frenatus,	H. bowringii,	H. aquilonius,	H. stejnegeri,	and	
H. brookii	(Zhao	et	al.	1999,	Zug	et	al.	2007,	McMahan	
and	Zug	2007),	the	last	of	these	probably	introduced	(Zhao	
and	Adler	1993,	Bauer	et	al.	2010).	The	intercepted	speci-
men	is	atuberculate,	a	condition	seen	in	H. bowringii (Figs.	
2	&	3),	H. aquilonius,	and	H. stejnegeri,	but	the	configura-
tion	of	the	chin	shields	excludes	the	last	of	these	species.	The	
other	two	are	extremely	similar	in	morphology	(McMahan	
and	Zug	2007),	 and	 the	desiccated	 state	 of	 preservation	
of	 animal	 precludes	 unambiguous	 species	 identification.	
However,	H. bowringii	is	distributed	from	eastern	Indochina	
through	the	industrialized	regions	of	southeastern	China	and	

into	Taiwan	and	the	Ryukyus	(McMahan	and	Zug	2007),	
whereas	the	recently	described	H. aquilonius	occurs	westward	
from	Yunnan	through	Burma	to	Assam,	in	northeastern	India	
(Purkayastha	et	al.	2010).	Based	on	the	circumstances	of	its	
translocation,	we	are	confident	that	the	specimen	represents	
H. bowringii.	Hatchlings	of	H. bowringii	measure	18.5–19.8	
mm	SVL	(Lazell	2002),	thus	given	a	transit	time	of	approxi-
mately	30–35	days,	the	specimen	probably	hatched	from	an	
egg	en	route,	possibly	even	an	egg	laid	en	route,	given	an	
incubation	period	of	approximately	one	month	(Karsen	et	al.	
1998,	Lazell	2002).
	 Although	the	severe	winters	of	northern	New	York	State	
or	Vermont	would	prevent	establishment	of	these	tropical	
species,	other	American	ports	of	entry,	particularly	along	the	
Gulf	Coast,	could	conceivably	support	the	establishment	of	
either	of	these	gecko	species. Hemidactylus frenatus has	already	
been	established in	many	areas	of	the	word,	including	much	
of	the	tropical	Pacific,	parts	of	South	America,	and	southern	
Florida,	often	arriving	as	a	cargo	stowaway	(see	Kraus	2009	
and	references	therein).	Climate-envelope	modeling	predicts	
that	portions	of	the	southeastern	United	States	could	provide	
suitable	conditions	for	this	species,	particularly	under	pre-
dicted	future	climate-change	scenarios	(Rödder	et	al.	2008).	
Hemidactylus bowringii	has	not	thus	far	been	identified	as	an	
invasive	species	and	has	not	become	naturalized	outside	of	its	
native	range,	but	its	ability	to	thrive	in	a	diversity	of	habitats,	
from	woodlands	to	urban	settings	(Lazell	2002),	suggests	a	
potential	for	establishment	under	the	correct	conditions.	The	
nature	of	the	interactions	between	these	two	Hemidactylus	are	
unknown,	but	H. frenatus	has	been	known	to	competitively	
exclude	a	variety	of	other	gecko	species,	chiefly	parthenoge-
netic	forms,	in	areas	where	they	have	been	introduced	(Petren	
et	al.	1993,	Petren	and	Case	1996,	Bauer	and	Sadlier	2000,	
Rivas	et	al.	2005),	and	thus	might	be	detrimental	under	some	

Fig. 2. Hemidactylus bowringii	from	WaWa	Valley,	New	Taipei	County,	Taiwan.	Although	this	species	does	not	appear	to	be	invasive,	its	occurrence	on	
manmade	structures	makes	it	a	likely	candidate	for	accidental	introductions	in	cargo	shipments.	Photograph	courtesy	of	Ming-Chung	Tu.
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circumstances.	Although	neither	of	these	Hemidactylus	species	
is	of	current	conservation	concern,	both	are	used	as	ingre-
dients	in	traditional	medicine	(Jiang	1983,	Nguyen	1993,	
Alves	et	al.	2008),	and	given	the	popularity	of	this	practice	(in	
both	developed	and	developing	nations)	and	the	magnitude	
of	international	trade	in	other	geckos	so	used	(Bauer	2009),	
prospects	exist	for	increased	trans-border	trafficking	in	both	
species.
	 The	two	specimens	reported	here,	along	with	a	third	pre-
viously	discussed	by	us	(Bauer	and	Baker	2008)	from	the	Lake	
Champlain	region,	indicate	that	this	area	serves	as	a	poten-
tial	portal	for	accidentally	introduced	geckos	into	the	United	
States.	Although	certainly	not	as	important	a	route	of	entry	
as	much	larger	ports	that	receive	direct	imports	from	around	
the	world,	the	region	has	recently	become	a	concern	for	alien	
reptiles	from	the	Asia-Pacific	region	due	to	faster	and	more	
efficient	global	transportation	and	transshipment.	Continued	
monitoring	of	this	and	other	potential	invasion	pathways	is	
needed	not	only	to	prevent	the	establishment	of	new	colonies	
of	invasive	species,	like	H. frenatus,	but	also	to	identify	the	
arrival	of	species,	such	as	H. bowringii,	which,	although	not	
now	established	in	the	United	States,	have	the	potential	to	
become	invasive.
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