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Of the 10,272 currently recognized reptile species, the trade of fewer than 8% are regulated by the Convention on
International Trade in Endangered Species ofWild Fauna and Flora (CITES) and the EuropeanWildlife Trade Reg-
ulations (EWTR). However, the International Union for Conservation of Nature (IUCN) Red List has assessed 45%
of the world's reptile species and determined that at least 1390 species are threatened by “biological resource
use”. Of these, 355 species are intentionally targeted by collectors, including 194 non-CITES-listed species. Herein
we review the global reptile pet trade, its impacts, and its contribution to the over-harvesting of species and pop-
ulations, in light of current international law. Findings are based on an examination of relevant professional ob-
servations, online sources, and literature (e.g., applicable policies, taxonomy [reptile database], trade statistics
[EUROSTAT], and conservation status [IUCN Red List]). Case studies are presented from the following countries
and regions: Australia, Central America, China, Galapagos Islands (Ecuador), Germany, Europe, India, Indonesia
(Kalimantan), Islamic Republic of Iran, Japan, Madagascar, Mexico, New Zealand, the Philippines, South Africa,
Sri Lanka, Vietnam, Western Africa, and Western Asia. The European Union (EU) plays a major role in reptile
trade. Between 2004 and 2014 (the period under study), the EU member states officially reported the import
of 20,788,747 live reptiles. This review suggests that illegal trade activities involve species regulated under
CITES, as well as species that are not CITES-regulated but nationally protected in their country of origin and
often openly offered for sale in the EU. Further, these case studies demonstrate that regulations and enforcement
in several countries are inadequate to prevent the overexploitation of species and to halt illegal trade activities.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

1.1. Background

The concept of species conservation has been complemented by
broader approaches to environmental challenges, such as the contro-
versial “ecosystem services” concept (Costanza et al., 1997; Adams,
2014). However, in view of the increasing numbers of globally threat-
ened species (IUCN, 2015), the protection and sustainable conservation
of species demands more attention than ever (Pimm et al., 1995; Dirzo
and Raven, 2003; Ceballos et al., 2015). Despite comprehensive efforts
to prevent biodiversity loss (Proença and Pereira, 2013), success has
been limited, as the decline and extinction of species is generally the re-
sult of a combination of synergistic processes (Brook et al., 2008;
ade in live reptiles, its impac
16/j.biocon.2016.05.017
Crandall, 2009). Lenzen et al. (2012) linked biodiversity loss to the in-
creased cultivation and export of agricultural products in tropical re-
gions, identifying top foreign consumers as responsible for the decline
of species. However, other anthropogenic threats contribute to direct
and abrupt population declines, which may decimate species in other-
wise intact habitats. For example, the targeted harvest and trade in spe-
cies that have economic value in both the country of origin and the
country of import is an immense threat (TRAFFIC, 2008).

Collection of targeted species occurs both legally and illegally (Rosen
and Smith, 2010). Demand for rare species stimulates illegal trade
(Courchamp et al., 2006; Wyler and Sheikh, 2013), which ultimately
can lead to the over-harvesting of those species (Cooney et al., 2015).
Although determining reliable figures is difficult, given the nature of il-
licit activities, the value of the legal and illegal wildlife trade has been
t on wild populations, and the role of the European market, Biological
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estimated to be US$20 billion (Wyler and Sheikh, 2013) to US$323 bil-
lion (TRAFFIC, 2014). In 2008, the blackmarket in wildlife tradewas es-
timated to be the fourth most lucrative crime after trafficking in drugs,
arms, and human beings (TRAFFIC, 2008).

The over-exploitation of reptiles in the pet trade has been discussed
since the late 1960s (Lambert, 1969; Spellerberg, 1976). More recent
studies have addressed the unsustainable exploitation of additional rep-
tile species (Gibbons et al., 2000; Schlaepfer et al., 2005) and reported
that intentional harvest is the second largest threat to the survival of
many reptile species (Böhm et al., 2013). Popular literature has even
profiled illegal reptile trade activities, its scope, and the people involved
(Christy, 2008; Smith, 2011). Reptiles currently represent the second
most species-rich vertebrate class after birds in the international pet
trade (Bush et al., 2014). Engler and Parry-Jones (2007) stated that in
2005, the European Union (EU) was the top global importer by value
of live reptiles for the pet trade (valued at €7 million) and reptile
skins (valued at €100 million). In quantity the EU ranks second
(18.2%) after the United States (56.1%) in live reptile imports
(Robinson et al., 2015).

Species extinction processes that are causally linked to trade activi-
ties remain relatively undocumented (Jenkins et al., 2014). However,
it is evident that certain species are particularly vulnerable to over-col-
lection, such as long-lived species with long generation times, those
with low fecundity, (e.g., tortoises and large lizards) (Reznick et al.,
2002; Baling et al., 2013), and species that are rare and endemic to
islands and specific habitats (Webb et al., 2002). The IUCN Red List as-
sessments provide a summary of the current species status based on ex-
pert knowledge. However, the IUCN faces many challenges in these
efforts as it is in large part a volunteer based organization, thus these as-
sessments are at times out of date (e.g., Brown et al., 2013; Siler et al.,
2012). Further, re-assessments of many species are carried out infre-
quently, resulting in many countries, such as the Philippines, remaining
behind in updating the conservation status of species (e.g., Brown et al.,
2013; Siler et al., 2012), including information on taxonomy and genet-
ics (e.g., Siler et al., 2011, 2014). Nevertheless these assessments pro-
vide the best documentation of the status of species and changes
therein. These species classifications, however, do not necessarily trans-
late to national or international protection and species not assessed by
the IUCN Red List may also be threatened. Formal protection must be
achieved by additional entities. The information within the Red List as-
sessments can aid in this effort by increasing capacity and reducing un-
certainty in species' knowledge (see Hoffmann et al., 2008), but it is
international Conventions that must create appropriate regulations
and national authorities that must enforce them. Below we present an
overviewof the current status of reptiles, the variousways inwhich rep-
tiles are traded, and the applicable regulations.

1.2. Global reptile diversity and international legal frameworks

As of August 2015, a total of 10,272 species of reptiles have been de-
scribed: 193 amphisbaenians (Amphisbaenia), 6145 lizards (Sauria),
3567 snakes (Serpentes), 341 turtles (Testudines), 25 crocodilians
(Crocodylia), and one tuatara (Rhynchocephalia) (Uetz and Hošek,
2015).

The Convention on International Trade in Endangered Species ofWild
Fauna and Flora (CITES) was enacted in 1975 and regulates the interna-
tional trade in threatened and potentially threatened species (live speci-
mens, parts, or derived products) to prevent over-exploitation and
thereby ensure legal, sustainable, and traceable trade. The convention is
implemented through an export and import control licensing system, to
which currently 182 parties, including the EU, are bound. This system
monitors trade in N35.000 species of flora and fauna (of which 793 are
reptile species). These species are listed in three Appendices (see
below), each having various prerequisites that underpin permitting trade.

Appendix I: lists species threatened with extinction; commercial
trade is not permitted; presently 80 reptile species are included
Please cite this article as: Auliya, M., et al., Trade in live reptiles, its impac
Conservation (2016), http://dx.doi.org/10.1016/j.biocon.2016.05.017
(https://www.cites.org/sites/default/files/eng/disc/species_02.10.2013.
pdf - accessed 21 November 2015).

Appendix II: lists species that may become threatenedwith extinction,
in case international trade is not regulated; trade is permitted in accor-
dance with an export permit; however a trade in App. II species needs to
ensure that such exportwill not be detrimental to the survival of that spe-
cies (https://www.cites.org/eng/disc/text.php#IV - accessed21November
2015); presently 673 reptile species are included (see above source).

Appendix III: lists species that are currently being monitored in a
given country that needs help to protect from over-harvesting; trade
in these species is allowed following proper permitting; 40 reptile spe-
cies at present are included (see above source).

Every two to three years there is an opportunity for CITES Parties to
submit proposals for adding, removing, or transferring species in the
Appendices. While consensus on these proposals is sought, many deci-
sions are made by vote. The international role of CITES is to ensure
that international trade in specimens of wild animals and plants does
not threaten their survival, and, thus, the convention is positioned at
the interface of biodiversity and trade interests (https://www.cites.org
– accessed 20 November 2015).

The EU implements CITES via the European Wildlife Trade Regula-
tions (EWTR),which includes additional controlmechanisms, for exam-
ple the suspension of imports of wild-sourced species (http://eur-lex.
europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
32015R0736andfrom=EN - accessed, 21 Nov. 2015). The three CITES
Appendices are roughly aligned to the EWTR Annexes A–C. One non-
CITES reptile species is listed in EWTR Annex A (Latifi's viper
(Montivipera [Vipera] latifii) (Section 3.3.1)), and five in Annex B (e.g.,
the turquoise dwarf gecko [Lygodactylus williamsi] [see Section 3.2.1]).
In addition, 23 non-CITES species are included in Annex D, which is
a monitoring list to ensure sustainability, e.g., the five-keeled spiny-
tailed iguana (Ctenosaura quinquecarinata) (http://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:32014R1320andfrom=EN -
accessed 21 November 2015).

With only 7.7% of the world's reptile species listed in the CITES Ap-
pendices and 7.9% listed in the EWTR Annexes, the vast majority
(92%) is not listed, and therefore trade in these species is not monitored
or regulated at the international level, particularly within the EU.

1.3. EU imports of live reptiles over the last decade

Within the period 2004–2014, the EU member states officially re-
ported the import of 20,788,747 live reptiles (CITES and non-CITES spe-
cies) (Eurostat, 2015). With 6,101,040 live specimens, Germany was by
far the largest importer within the EU, followed by Great Britain
(3,469,109), Spain (2,912,171), Czech Republic (1,899,420), and Italy
(1,780,546).

According to Eurostat (2015) the top 15 countries of origin for the
EU live reptile imports are USA (13,083,406 specimens), China
(1,181,561), Vietnam (1,038,065), Tanzania (835,423), El Salvador
(611,643), Togo (570,475), Uzbekistan (451,691), Ghana (428,983), In-
donesia (407,214), Egypt (351,176), Hong Kong (176,986), Taiwan
(148,804), Madagascar (113,626), Guyana (90,964), and Benin
(87,333). Ten out of these 15 countries of origin are within biodiversity
hotspots, indicating a high proportion of endemic and threatened spe-
cies: Vietnam, Tanzania, El Salvador, Togo, Ghana, Indonesia, Hong
Kong, Taiwan, Madagascar, and Benin (Myers et al., 2000).

1.4. Reptiles assessed by the IUCN red list

Forty-five percent (n = 4669) of the world's reptiles have been
assessed for the IUCN Red List (IUCN, 2015); of these, 180 have been
classified as Critically Endangered (CR), 361 as Endangered (EN), and
403 as Vulnerable (VU). Of those assessed, at least 1390 species are
threatened by “biological resource use” either as a primary or contribut-
ing threat. Among these, 25% (n = 355) of species are threatened by
t on wild populations, and the role of the European market, Biological

https://www.cites.org/sites/default/files/eng/disc/species_02.10.2013.pdf
https://www.cites.org/sites/default/files/eng/disc/species_02.10.2013.pdf
https://www.cites.org/eng/disc/text.php#IV
https://www.cites.org
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=ELEX:32015R0736andfrom=N
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=ELEX:32015R0736andfrom=N
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=ELEX:32015R0736andfrom=N
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=ELEX:32014R1320andfrom=N
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=ELEX:32014R1320andfrom=N
http://dx.doi.org/10.1016/j.biocon.2016.05.017


4 M. Auliya et al. / Biological Conservation xxx (2016) xxx–xxx
“intentional use (species is the target)” and 194 of these species (14%)
are not included in the CITES Appendices. Although some species are
collected for other purposes (e.g., some Pythonidae spp., Varanidae
spp. and Tupinambis spp. are harvested intensively for the leather indus-
try), most species are in fact collected for the international pet trade.
Further, many species known to be sought after in the international
pet trade did not show up within the aforementioned query of the
IUCN Red List as they have not yet been assessed, such as the Solomon
island skink (Corucia zebrata) and caiman lizards (Dracaena spp.). Addi-
tional species affected by the international pet trade, such as the
Philippine forest turtle (Siebenrockiella leytensis), the pancake tortoise
(Malacochersus tornieri), or the Natal midlands dwarf chamaeleon
(Bradypodion thamnobates), also did not appear in the query as their as-
sessments are out of date as discussed above (see IUCN, 2015).

2. Methods

The primarymethodological approach for this reviewwas extensive,
global-scale consultation with experts who have relevant, long-term
experience addressing reptile trade issues. These experts include: scien-
tists, officers of conservation agencies, conservationists, and enforce-
ment and customs officials. Contributing authors provided examples
of unsustainable and illegal trade activities regarding the collection of,
and international trade in, live reptiles within their regions of expertise.
This informationwas supported by a comprehensive review of the pub-
lished literature as well as anecdotal unpublished information that was
made available by relevant administrative bodies. Information available
for non-CITES species in trade (e.g., Annex D species of the EWTR) was
filtered from the IUCNRed List database. Additional data sources includ-
ing grey literature, reptile fairs, wholesaler and retail shop lists, and spe-
cies' lists of private collectors were included. Furthermore, data
extracted from several online databases (see below) augmented the re-
sults and conclusions of this review:

• CITES Trade database (http://trade.cites.org/): Searches entered for all
reptile taxa in Appendices I–III for the year range 2004–2014 using
trade terms “live” and “eggs (live)” and the relevant taxa (genus or
species). Queries were structured to capture data regarding major
exporting and importing countries, species, quantities, and sources

• EUWildlife Trade Regulations (EWTR): All reptile species listed in An-
nexes A–D. (http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?
uri=CELEX:32014R1320andfrom=EN - accessed 21 November 2015)

• IUCN Red List (http://www.iucnredlist.org): All reptile species listed in
any of the threat categories (IUCN, 2015)

• TheReptile database (http://www.reptile-database.org/): this reference
provided the taxonomy applied (Uetz and Hošek, 2015).

3. Results

3.1. Legal but unregulated trade

Rarity in the wild or limited availability in the pet market (e.g., re-
mote or hard to access habitats, low export numbers) makes a species
especially attractive to private collectors (Brook and Sodhi, 2006;
Courchamp et al., 2006; Hall et al., 2008). Accordingly, some traders
have specialized in species that are threatened, were only recently de-
scribed, rediscovered, or are not yet scientifically described (see
Section 3.1.2).

3.1.1. Exploitation of threatened non-CITES species
Species that are classified as threatened by the IUCN Red List or na-

tional Red Lists (http://www.nationalredlist.org/home/about/ -
accessed 1 April 2016) but are not yet covered by CITES are highly at-
tractive for the international pet trade, especially those with distinct
color patterns or special biological features. An analysis of non-CITES
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reptiles in the European pet trade with IUCN Red List status CR, EN, or
VU resulted in 75 threatened species being identified for sale. Some of
these non-CITES species are; however, nationally protected in their
country of origin (see Section 3.2.1); others remain unprotected despite
their precarious conservation status. Among these sought-after species
are e.g., Orlov's viper (Vipera orlovi), CR and endemic to a small area in
Caucasus, Russia, with b250 mature individuals left (Tuniyev et al.,
2009a; Zazanashvili and Mallon, 2009); the party gecko (Paroedura
lohatsara), CR and endemic to northern Madagascar (Raxworthy et al.,
2011); the large-headed gecko (Paroedura masobe), EN and endemic
to the north-eastern part of Madagascar (Rosa et al., 2011); the leopard
fringe-fingered lizard (Acanthodactylus pardalis), VU and native to Egypt
and Libya (Böhme and El Din, 2006); and a variety of geckos from New
Caledonia, such as the live-bearing greater rough-snouted gecko
(Rhacodactylus trachycephalus) (Bauer et al., 2012). Although Parker's
snake-necked turtle (Chelodina parkeri) is classified by IUCN as VU and
has only a limited distribution, Indonesia has set a collection quota of
150 specimens from West Papua and Papua each (Natusch and Lyons,
2012). This species is sold in Europe for approximately €400 each. For
many other species, collections remain completely unregulated.

3.1.2. Exploitation of newly discovered or rediscovered species
Field herpetologists and conservationists are increasingly alarmed

that type localities are used by commercial collectors to exploit these
populations (Diesmos et al., 2004, 2012; Stuart et al., 2006; Menegon
et al., 2011; Yaap et al., 2012). The examples are numerous and it is be-
lieved that reporting new locality records of threatened and highly
demanded species could be considered detrimental to species survival
(e.g., Grismer et al., 2008; Razafimahatratra et al., 2010).

In 2010, Grismer et al. (2010) described the new psychedelic gecko
(Cnemaspis psychedelica) endemic to the 8 km2 island Hon Khoai in
Vietnam. From 2013 onwards, this species has regularly been for sale
in Europe, for approximately €2500–3000/pair (Altherr, 2014; see
Section 3.3.3). Likewise, in 2012, Yaap et al. published details of the
first evidence of the Borneo earless monitor lizard (Lanthanotus
borneensis) in West Kalimantan. Shortly thereafter, dozens of L.
borneensiswere offered by traders from the Czech Republic and Germa-
ny (see Section 3.3.3). The description of Varanus bitatawa (Welton et
al., 2010) was soon followed by reports of specimens offered in the
pet trade, which were caught in violation of the Philippines' Wildlife
Act (Sy, 2012). Most strikingly, the rare colubrid snake Archelaphe
bella chapaensis had not been seen in Vietnam since its description in
the1930s andwas thought to be extinct. In 2010, the specieswas re-dis-
covered in northern Vietnam (Orlov et al., 2010). One year later, online
advertisements were offering “farmed” specimens from Vietnam, with
prices up to €1650/pair. Likewise the rediscoveries of Campbell's alliga-
tor lizard (Abronia campbelli) in 2009 (Ariano-Sánchez and Torres-
Almazán, 2010) and S. leytensis in 2004, resulted in intense poaching
for the international pet trade (see Sections 3.3.5 and 3.3.3, respective-
ly).Meijaard andNijman (2014) outlined howpublicity of rediscoveries
through scientific and public media can have a detrimental effect on the
species. According to Stuart et al. (2006), immediately after being de-
scribed, both the Roti island snake-necked turtle (Chelodina mccordi),
and the gecko Goniurosaurus luii from south-eastern China became rec-
ognized as rarities in the international pet trade, with a market price of
about €1500 each. They became so heavily collected that currently C.
mccordi is nearly extinct in the wild (Shepherd and Ibarrondo, 2005)
and G. luii has been extirpated from its type locality (Grismer et al.,
1999). Given the risk of illegal collecting and trade, scientists refrained
from publishing locality records of two new Goniurosaurus species
(Yang and Chan, 2015). Matilda's horned viper (Atheris matildae), a
rare arboreal snake from the Tanzanian southern highlands was de-
scribed by Menegon et al. (2011). To avoid over-exploitation scientists
withheld precise locality information; however, the species was offered
by Austrian and Serbian citizens for approximately €500/specimen
within the same year. Indeed, even with the concealment of the type
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locality (e.g., Nilson et al., 1990) taxa are being exploited due to the im-
mense interest in these species, and a lack of national and international
law (Türkozan in litt. to Stuart, in litt. to Auliya, Oct. 2011).

3.2. Illegal trade

Reptile trafficking affects both CITES-protected species and species
that are protected only at the national level in their range state or
country.

3.2.1. Non-CITES nationally protected reptiles in the EU market
The EU's regulation on wildlife trade (Council Regulation [EC] No.

338/97) essentially implements the protection of species native to the
EU or listed by CITES. All other species can be freely traded within the
EU — whether they are threatened or strictly protected in their native
range. An analysis by Altherr (2014) documented that the most expen-
sive species are among those that are not CITES-listed but are protected
by national law in their country of origin, resulting in low abundance in
trade and fuelingmarket prices. Those species may fetch prices of up to
thousands of Euro/pair. Some traders specialize in the sale of such spe-
cies because the profit margin is high, similar to some CITES species;
however, there is no legal risk once the animals are in the EU, to openly
offer them for sale. Among such cases are agamids from Sri Lanka (see
Section 3.3.3), the Borneo earless monitor lizard (Lanthanotus
borneensis) (see Section 3.3.3), arboreal alligator lizards (Abronia)
from Guatemala (Section 3.3.5), spiny-tailed iguanas (Ctenosaura),
four-toed worm lizards (Bipes canaliculatus) endemic to Mexico (see
Section 3.3.5), Brazilian galliwasps (Diploglossus lessonae), as well as
thorny devils (Moloch horridus) and shingleback lizards (Tiliqua rugosa)
endemic to Australia (Section 3.3.4), South African adders (Bitis spp.)
(Warner, 2009), and Okinawan ground geckos (Goniurosaurus
kuroiwae) endemic to the Ryukyu Archipelago in Japan (Altherr, 2014).

One well-documented case is Lygodactylus williamsi. This species is
IUCN Red Listed as CR and has an Area of Occupancy of only 8 km2 in
Tanzania. According to officials of the Tanzania Wildlife Research Insti-
tute, neither collection nor export of this species has ever been autho-
rized, but specimens are often exported by intentional mislabelling or
intermixedwith unprotected geckos (Flecks et al., 2012). It is estimated
that within a 4.5-year period (Dec 2004–Jul 2009) approximately
40,000 specimenswere collected for the pet trade, resulting in a severe-
ly depleted population (Flecks et al., 2012). After four years of internal
debate, the EU as themain destination finally included L. williamsiwith-
in its Annex B.

3.2.2. CITES species
Although CITES is a powerful tool to reduce or even ban the interna-

tional trade of threatened species, there are, of course, several criminal
ways to circumvent law. Export quotas (see https://www.cites.org/
eng/resources/quotas/index.php - accessed 1 April 2016), may be sys-
tematically exceeded as has been documented for several tortoise spe-
cies from Indonesia (Shepherd and Nijman, 2007), the graceful
chameleon (Chamaeleo gracilis) from Togo, the Usambara three-horned
chameleon (Trioceros deremensis) from Tanzania, and the savannah
monitor (Varanus exanthematicus) from Benin (UNEP-WCMC, 2010).
Paperwork is also often manipulated such that CITES-protected species
are mislabelled as unprotected species. For example, the rosette-nosed
pygmy chameleon (Rhampholeon spinosus) from Tanzania is classified
by IUCNRed List as EN (Tolley andMenegon, 2014). This is the only spe-
cies of its genus listedwithin CITES yet it is exported by the hundreds or
even thousands, in shipments of “assorted pygmy chameleons”without
proper or correct documentation (Anderson, 2014).

A widespread method of evading CITES regulations is camouflaging
illegally wild-caught individuals with fraudulent labelling indicating
that they have been captive-bred. Thus, there is growing and strong
evidence that some countries appear to not be upholding their specific
commitments under CITES and exercise laundering through commercial
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breeding farms (see Shi et al., 2007; Nijman and Shepherd, 2009; Lyons
and Natusch, 2011; D'Cruze et al., 2015). This is evident by the fact that
there are serious discrepancies between the numbers of reptiles
exported to the EU that are declared as captive-bred and the numbers
of reptiles that breeding facilities are actually producing or have the
capacity to produce. Several Philippine species, such as varanids
(Varanus olivaceus, V. bitatawa, V. cumingi), the Philippine cobra (Naja
philippinensis), and turtles (S. leytensis, Cuora amboinensis), are a
prime example of this. In one case, involving V. olivaceus, a private zoo
owner in the Philippines substantiated his claim of captive breeding
success (to apply for Philippine government CITES export permits) to
legally export the species to the USA (Lutz, 2006). However, according
to Bennett (2014) hard evidence of captive breeding could not be pro-
vided. Private zoological parks in the Philippines are claiming wild-
caught specimens as captive bred in their facilities. One such facility
claimed to have bred N100 S. leytensis without any evidence (e.g., bro-
ken egg shells, photographs of hatchling with egg yolk still attached)
(Sy, 2014) (see Section 3.3.3).

A survey by Nijman and Shepherd (2009) found that all specimens
of the emerald tree monitor (Varanus prasinus) and Timor monitor
(Varanus timorensis) exported by Indonesia in 2006 as captive-bred
were in fact wild-caught. According to field data collected between
2009 and 2011, Lyons and Natusch (2011) suggested that 80% of
green tree pythons (Morelia viridis) exported by Indonesia claimed as
captive-bred were in fact from the wild. Large-scale laundering of this
kind has also been documented for Madagascan chameleons, which
were channelled via Lebanon and Kazakhstan to escape quotas for
wild-caught specimens and temporary trade suspensions (Todd,
2011). Additional examples include the Princely spiny-tailed lizard
(Uromastyx princeps) and the Omani spiny-tailed lizard (Uromastyx
thomasi), both listed under CITES Appendix II since 1977. Uromastyx
princeps has never been officially exported from its range countries (So-
malia, Ethiopia and possibly Kenya); however, since 2008 specimens
were exported as “captive-bred” from Mali and Switzerland. The only
official export of U. thomasi from its sole range state Oman was in
2008, but those eight wild-caught individuals were re-labelled in Mali
as “captive-bred” and re-exported to Austria the same year (UNEP-
WCMC, 2015).

In other instances, smugglers bypass CITES permitting and conceal
reptiles on their bodies, in suitcases, or in parcels (e.g., Rosen and
Smith, 2010; Herbig, 2011). In September 2007, a US citizen was
arrested for smuggling three Fiji banded iguanas (Brachylophus
bulabula) in his prosthetic leg. He told investigators that he had previ-
ously sold this type of iguana for several thousand Euros. In September
2015, a Mexican citizen was arrested in the Galapagos Islands for
attempting to smuggle eleven endemic land and marine iguanas, listed
in CITES App. II, with an estimated black market price of several thou-
sand Euro each, on his body (see Section 3.3.5). The use of “hired tour-
ists,” as couriers for smuggling reptiles across borders is similarly
common. In February 2014, British custom authorities arrested two
young Romanian women with thirteen Bahamas rock iguanas (Cyclura
rileyi) in their suitcases. The women were only engaged as couriers
and, when questioned by authorities, named a Swiss man, who had
paid for their trip (Perry, 2014). The blackmarket value of C. rileyi, listed
in CITES Appendix I, was estimated to be several thousand Euros each.
According to the Bahamas CITES Authorities, the illegal export of these
CR species to Western Europe had already been successful, and speci-
mens in Germany and Austria are likely of illegal origin (Bahamas,
2014). Nevertheless, claimed offspring from these smuggled founders
have received CITES export permits from European countries, and
there are strong suspicions that these original animals are being used
as cover to obtain CITES permits for newly smuggled animals and thus
laundering new individuals of the same species (Bahamas, 2014).
These examples demonstrate that if a highly lucrative species is in-
volved, any strategy is applied to circumvent national and international
law.
t on wild populations, and the role of the European market, Biological
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Themain objectives of this review are to illustrate the scope of inter-
national pet trade in reptiles, document the current policies and assess
its efficacy, and substantiate claims that over-exploitation and illegal
trade activities are widespread globally. Further, this review is intended
to inform policymakers that the targeted unsustainable legal and illegal
trade in numerous reptile species poses a considerable threat to biodi-
versity and proper ecosystem functioning in many of the world's most
biodiverse countries, megadiverse nations, and global biodiversity con-
servation hotspots (e.g., Mittermeier et al., 1998; Mittermeier and
Mittermeier, 2004).

3.3. Regional case studies

In the following sections, case studies are summarized by geographic
location. As a result of trade dynamics, and the varying levels of imple-
mentation, enforcement, and policy among regions, there is substantial
heterogeneity in the data available rendering these case studies variable
and complex.

3.3.1. Europe, Middle East and Central Asia
Distinguishing between and enforcing regulations pertaining to captive

bred, versus wild caught specimens in the trade remains a substantial chal-
lenge for enforcement officials. Information from Europe, Middle East and
Central Asia demonstrates how national and international regulatory mea-
sures are inefficient to halt the illegal trade of threatened and endemic
species.

German federal law on nature protection and the Species Conserva-
tion Act have prohibited the capture and husbandry of native amphib-
ians and reptiles for almost 30 years. Nevertheless, the illegal trade of
native reptiles is on-going and increasing. This correlated largely to a
dramatic rise in reptile keeping in the 1980s, which was facilitated by
the Internet and reptile trade fairs (Velo-Antón et al., 2011;
Schneeweiss et al., 2014). This illegal trade has caused substantial de-
clines, most likely in populations of European pond turtles (Emys
orbicularis) and certainly in a population of European green lizards
(Lacerta viridis). Between 2010 and 2011, three individuals responsible
for the sale of N10,000 wild and native reptiles and amphibians since
1990, were convicted, sentenced to probation and fined. Discrimination
between legal captive-bred and illegal wild specimens remains difficult
to effectively implement, and sale of these species is continuing and at
times even promoted. In 2013, the German umbrella organization of
pet shops (ZZF) portrayed E. orbicularis in a magazine as a suitable ter-
rarium and outdoor species, without mentioning the precarious situa-
tion of the species in the wild and the threats caused by illegal
collections (Anonymus, 2013). Due to the practical inability of enforcing
the regulations, Schneeweiss et al. (2014) called for a complete ban on
the trading of native amphibian and reptile species.

For decades the demand in live vipers for the pet trade has been
established by a worldwide-specialized community (Auliya, 2003).
Many European and central Asian vipers occur in small geographic
areas, and this species group is distinctly threatened by the pet trade.
There are a number of examples where skilful animal collectors remove
the last few specimens of a locally threatened population or species. The
IUCN Red List assessed nine European viper species that are partially
threatened by the pet trade and two European viper species are regulat-
ed in CITES:Wagner viper (Montiviperawagneri) and theMeadow viper
(Vipera ursinii).

Three species of vipers that have been particularly impacted by the
pet trade:Montivipera latifii in the Alburz Mountains in Iran,M. wagneri
in eastern Turkey, and the Caucasus viper (Vipera kaznakovi) (Tuniyev
et al., 2009b). All three species are range-restricted, native to only
small geographic areas in high mountain regions. While M. latifii was
formerly over-exploited for its serum by the Hessarak Serum Institute
in Iran, since 2014 it has been listed in Annex A of the EWTR (see
above); however, it is still not listed on the Appendices of CITES.
Montivipera latifii is not only illegally collected for domestic antivenin
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production but also collected for the international pet industry
(Behrooz et al., 2015).Montiviperawagneriwas depleted by the interna-
tional pet trade (Nilson and Andrén, 1999), and, as a result, was listed in
CITES Appendix II, in 1992. The situation is also very critical for the
range-restricted M. albicornuta. This species is not present in any
protected area, thus there is an urgent need to restrict or prevent the
collection of this species for the pet trade (Nilson, 2009).

In terms of species richness and taxonomic diversity, Iran harbors
one of themost remarkable reptile faunaswithin thewestern Palearctic
region (Rastegar-Pouyani et al., 2015). In Iran, the illegal collection of
herpetofauna for the national and international pet trade is a serious
threat; of particular concern are the European pond turtle (Emys
orbicularis), the Caspian turtle (Mauremys caspica) (Rastegar-Pouyani
et al., 2015), and a variety of geckos. While Iranian leopard geckos
(Eublepharis angramainyu) are native to Iran, Syria, Turkey, and Iraq,
specimens in the European pet trade are often specified to originate
from the Iranian Provinces of Khuzestan, Kermanshah, and Ilam. Ac-
cording to the Iranian CITES authorities, these geckos have been collect-
ed from Iranian provinces without permission (Mobaraki in litt. to
Altherr, 2014). Depending on the intensity of the color pattern, speci-
mens may fetch €200–1000 each. Traders selling these geckos in EU
markets are from Austria, the Czech Republic, Ukraine, and the United
Kingdom. Significant illegal trade for the international pet market is
also well documented for the endemic Iranian Kaiser's mountain newt
(Neurergus kaiseri) (Mobaraki et al., 2013).

3.3.2. Africa and Madagascar
The EU is one key player commercially exploiting reptile populations

from western Africa. Members of almost all reptile groups from this region
are harvested for the international pet trade. Trade dynamics inwestern Af-
rica are complex, and illegal cross-border activities are prominent. In addi-
tion, the laundering of wild-caught animals, as captive bred or ranch stock
is increasingly prominent. High endemism in reptile diversity is associated
with increased illegal trade activities in this region. Micro-endemic species
and populations have been detrimentally impacted by the international pet
trade and national protection is insufficient to deter the international mar-
ket, which is largely fuelled by smugglers. Information from this region
demonstrates how endemic species are preferentially sought-after,
resulting in severe declines from unsustainable commercial harvest.

TheWest African sub-region (mainly Benin, Togo, andGhana) is rec-
ognized as the second most prolific reptile-exporting region in the
world, after Central and South America (Harwood, 2003, http://trade.
cites.org/ - accessed June 2014). Studies on the export patterns of
these countries have been conducted by Buffrénil (1995), Jenkins
(1998), Harris (2002), Harwood (2003), and Ineich (2006); and more
recently Luiselli et al. (2012) studied trade dynamics of Pythonidae
spp. Individuals from the EU, the USA, and Japan are key players in
exploiting wild species from this area. Despite CITES regulatory mea-
sures the export of reptile species from western Africa remains promi-
nent. Since 1990, Togo has been the world's leading exporter of the
ball python (Python regius), resulting in 80,000 specimens being
exported, during the period 2000–2010 (AFFO, 2001). This led CITES
to impose an export quota for reptile species originating from Togo.

Themost common species in this trade, destined for the internation-
al pet industry, are tortoises (e.g., Centrochelys sulcata, Kinixys nogueyi,
K. erosa, K. homeana), aquatic turtles (e.g., Pelomedusa subrufa, Pelusios
niger, P. castaneus, Trionyx triunguis), lizards (e.g., Chamaeleo gracilis,
Chamaeleo senegalensis; Varanus exanthematicus, V. niloticus, V. ornatus),
and snakes (Calabaria reinhardtii, Python regius and Python sebae).
Other less common species in trade that have more unpredictable mar-
ket demands include the puff adder (Bitis arietans), rhinoceros viper
(Bitis nasicornis), fat-tail gecko (Hemitheconyx caudicinctus), West
African carpet viper (Echis ocellatus), West African night adder (Causus
maculatus), West African bush viper (Atheris chlorechis), western
green mamba (Dendroaspis viridis), black-necked spitting cobra
(Naja nigricollis), and Geyr's spiny-tailed lizard (Uromastyx geyri). We
t on wild populations, and the role of the European market, Biological
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note that several of these species,whose distribution is Sahelian, such as
the African spurred tortoise (C. sulcata) and U. geyri, are consistently
present in the Togo market, despite not occurring in Togo
(Segniagbeto, 2009). This suggests that these, and possibly other spe-
cies, are smuggled across weak country border controls that facilitate
trafficking. For instance, local reptile farmers claim that many speci-
mens, native to the “forest zone” and exported from Togo, Benin, and
Ghana, are in fact from southern Nigeria. This is the case for the Home's
hingeback tortoise (K. homeana) and the serrated hingeback tortoise (K.
erosa), both captured in the Cross River State (Nigeria) and exported
from Benin.

Although regulated by quotas, the illegal cross-border trade remains
a concern. CITES data revealed that wild sourced live specimens consti-
tute the largest proportion of this trade. In addition, specimens sourced
from ranching operations include various loopholes. There appears to
be no facility in any of these three countries that demonstrate a well-
established captive breeding operation for any species. Thus, it can be
confidently assumed that all specimens documented by the CITES
trade database that are “officially” declared as exports (as well as
those that are non-officially exported) from West Africa are in fact
wild animals. This type of trade has had a substantial impact on wild
populations of P. regius from Benin and Ghana due to gravid female ex-
port. In the last 15 years fecundity and mean body size of females has
decreased substantially. Average clutch sizes of 15–18 eggs have de-
creased to 10–12 eggs (at least n = 5 females examined each year).
Body size has decreased from around 1.5 m in total length to below
1.4 m. These trends are also coupled with a verified decrease in several
Nigerian populations. Wild populations of the Gaboon viper (Bitis
gabonica) have also been negatively impacted due to similar and addi-
tional threats (Reading et al., 2010).

There is a consensus among reptile traders operating in Togo, Ghana,
and Benin that the abundance of K. erosa and K. homeana has declined
over the years (see Luiselli and Diagne, 2013; Luiselli et al., 2013).

The Western Cape Province is home to 153 reptile species and sub-
species; approximately 37% of the reptiles found in South Africa
(Turner et al., 2012). Twenty-two species are endemic to the province
(Branch et al., 2006). Since 1974, all wild animals in the Cape Province
have been classified as protected, and it is illegal to collect, transport,
keep in captivity, or export these animals without permission. Never-
theless, some South African reptiles are in high demand in the interna-
tional pet trade, including the South African girdled lizard genus
Cordylus, which has been taxonomically split into several genera (e.g.,
Smaug, Hemicordylus, Karusosaurus, and Ouroborus [Stanley et al.,
2011]). This demand has arisen essentially because these lizards are
morphologically diverse; from the small Oelofsen's girdled lizard
(Cordylus oelofseni) to the large-scaled girdled lizard (Cordylus
macropholis) to the giant girdled lizard Smaug giganteus. This group
also includes the armadillo girdled lizard (Ouroborus cataphractus),
which, when threatened, characteristically rolls itself in a ball by grab-
bing ahold of its tail in its mouth to protect its vulnerable belly. All
taxa of the previously recognized genus Cordylus have also been listed
under CITES since 1981.

Girdled lizards and South African tortoises are regularly sold over-
seas in the pet trade, and the legal origin is often doubtful. While
some South African provinces have allowed exports of wild-caught gir-
dled lizards and of captive-bred tortoises, including angulate and leop-
ard tortoises from the Limpopo Province in South Africa to France
(V. Eagan, pers. comm.), CapeNature, the Western Cape provincial con-
servation agency, has recorded a number of poaching and smuggling ac-
tivities. From 2001 to 2004, three Czechs, five Slovakian, and nine
Japanese citizens were arrested and fined for smuggling tortoises and
Ouroborus cataphractus. Following this series of convictions, smuggling
ceased for several years. The next and latest case of reptile poaching in
the region was in April 2012, when a German and a British citizen
were found guilty of the illegal collection of 24 native reptiles, including
geckos, snakes, and one tortoise. These cases demonstrate that illegal
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wildlife trafficking remains a serious and on-going challenge to reptile
conservation in South Africa.

Many populations of Madagascar's most threatened reptiles have
been extirpated or have declined in abundance and distribution due to
the intense pressure from the illegal wildlife trade (e.g., Carpenter et
al., 2004). The most heavily traded Madagascan reptiles are endemic
tortoises (Astrochelys radiata, A. yniphora, Pyxis arachnoides), chame-
leons (Furcifer spp., Calumna spp.), and geckos (Phelsuma spp.,Uroplatus
spp., Paroedura spp.) (Todd, 2011). These reptiles are frequently cap-
tured even inside protected areas. The ploughshare tortoise (Astrochelys
yniphora), one of Madagascar's trademark species, has beenmost detri-
mentally affected by illegal trade, and is now one of the rarest reptile
species in the world. The imminent threat to this unique species is the
smuggling of adult and juvenile specimens from the wild. The demand
by tortoise hobbyists in Thailand, Malaysia, Singapore, Indonesia, the
Philippines, China, Japan, Europe, and the United States directly fuels
the smuggling activities and has destroyed thirty years of previously
successful conservation efforts. In 1997, the Government of Madagascar
created a new protected area, the Baly Bay National Park, to protect all
remainingwild individuals of the species. However, the illegal collection
of ploughshare tortoises from Baly Bay National Park has accelerated
over the past 15 years, resulting in very rapid declines in the already de-
pleted populations, and the species is now very close to being extinct in
the wild (Pedrono, 2008). In total, b400 wild individuals exist, likely
fewer than the number of individuals illegally kept outside of Madagas-
car. Numerous seizures of ploughshare tortoises both in Madagascar
and overseas underscore the smuggling pressure on this species. In
March 2013, fifty-four ploughshare tortoises were seized in Bangkok
Airport just a day after the completion of the global wildlife trade con-
ference, CITES. This seizure represents over 10% of the entire wild pop-
ulation. Astrochelys yniphora is listed in Appendix I of CITES, which does
not permit any commercial trade. All specimens that have been
exported from Madagascar have been collected inside the Baly Bay Na-
tional Park and smuggled out of the country illegally due to their high
value on the black market and widespread corruption at multiple levels
within the government.

3.3.3. Asia
Although national protection and international enforcement measures

have improved in this region, complex smuggling networks persist,
representing a substantial challenge. Some island nations with range-re-
stricted reptile species (e.g., Sri Lanka) have become the focus of illegal in-
ternational trade, especially when endemic species are not CITES-listed.
Despite national protection and formalized threatened species status as-
sessments, increasing smuggling activities are incentivized by an
established consumer base in Europe. South Asian regional dynamics dem-
onstrate how illegal trade activities involves species unregulated by CITES.

With its insular geography and high levels of endemic herpetological di-
versity, Southeast Asian regional trade dynamics identifies challenges
unique to this region. Rare endemic insular species that are protected in
their native range, but not regulated under CITES (also see 3.1.4.) have in-
creasingly become the focus of illegal trade, with Europe acting as a primary
consumer and supplier to other countries. Illegal trade has become the pri-
mary threat to wild populations but national and international policies ap-
pear inefficient to deter trade. Complex trade routes and laundering
(captive breeding fraud) involving wild-harvested specimens remains the
most substantial challenge. These case studies emphasize the severity of
the threat caused by international demand for range-restricted CITES and
non-CITES species despite national and international regulations. Japan is
one of the major worldwide consumers of live reptile species. The country
harbours endemic species that have attracted attention in the international
pet industry. Despite national protection, many of these species have been
reported abroad.

Elevated legal threat status and rarity are the major incentives to ille-
gally collect reptiles that are then laundered through established commer-
cial “breeding facilities.” In such circumstances, substantiated cooperation
t on wild populations, and the role of the European market, Biological
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between illegal traders and the scientific community has been documented.
A summary of East Asian trade patterns provides specific examples (island
endemics or range-restricted endemics on the adjacent Asian continent)
demonstrating the variability of smuggling activities, which have resulted
in a massive and expanding international pet industry.

Although the Indian star tortoise (Geochelone elegans) faces numer-
ous threats, the illegal collection of a substantial number of individuals
for the pet trade is the primary threat to this species (Shepherd et al.,
2004; Shepherd and Nijman, 2008; Vinke and Vinke, 2010). Enforce-
ment is on-going with this species and many tortoises have been suc-
cessfully seized at international airports; however, the demand for
this species is great and a complex network of smugglers using other
modes of trade dispersal remains very active. A high percentage of tor-
toises die throughout the smuggling process, and most of the confiscat-
ed tortoises are small and immature specimens, which may indicate a
decline in the population of adults. It is difficult to quantify the effects
andmagnitude of this trade, but annual wild harvests are estimated be-
tween 5000 (Choudhury and Bhupathy, 1993) and 20,000 individuals
(Sekhar et al., 2004). Most recently 55,000 specimens were collected
at one trade location in India with the principal target markets being
Thailand and China (D'Cruze et al., 2015). Collections and possible
translocations of this magnitude not only adversely affect recruitment,
butmay also cause the loss of local adaptations and introduce newpath-
ogens (Alacs et al., 2007).

The tropical island of Sri Lanka is characterized by a high level of en-
demic and unusually attractive forms of lizard fauna that have entered
the European pet market and are exclusively exploited from their natu-
ral habitats. Sri Lanka is home to 21 species of agamids, including eight
members of the endemic subfamily Lyriocephalinae, (Lyriocephalus,
Ceratophora, and Cophotis) (Somaweera and Somaweera, 2009;
Amarasinghe et al., 2015). Most of these species have highly restricted
distributions and are only found in unique microclimatic pockets
(Palihawardana, 1996; Pethiyagoda and Manamendra-Arachchi, 1998;
Somaweera et al., 2015). Currently, at the national level, Erdelen's
horn lizard (Ceratophora erdeleni), Karunaratne's horn lizard
(Ceratophora karu), the leaf-nosed lizard (Ceratophora tennentii) and
Knuckles pygmy lizard (Cophotis dumbara) are listed by the IUCN Red
List as CR; the rhino-horn lizard (Ceratophora stoddartii), the rough
horn lizard (Candoia aspera), and the pygmy lizard (Cophotis ceylanica)
are listed as EN, and the hump-nosed lizard (Lyriocephalus scutatus) is
listed as VU (Ministry of Environment, 2012).

All Sri Lankan reptiles are protected by the 1937 Fauna and Flora
Protection Ordinance (FFPO), prohibiting any collection and export ex-
cept for scientific purposes. In the past enforcementwas greatly relaxed,
thus some animals in the European pet trade may have originated from
legal exports during this relaxed period (e.g., Bartelt et al., 2005). How-
ever, smuggling and the illegal trade of L. scutatus and Ceratophora spp.
has continued in recent times, and several countries now offer these
species occasionally, including Germany (Altherr, 2014), Japan
(Hettiarachchi and Daniel, 2011; Karunarathna and Amarasinghe,
2013), and Taiwan (Shiau et al., 2006). Local media publicized several
incidents of Sri Lankan reptiles and other species being sold in Germany
(Hettiarachchi, 2010; Hettige, 2011), and incidents of Europeans
arrested in Sri Lanka while having reptiles in their possession
(Rodrigo, 2012). In 2012, Germanpet traders urged the Export Develop-
ment Board of Sri Lanka to resume reptile and amphibian exports to
meet the demand in the EU (Anonymous, 2010a; Fernando, 2010).
However, this idea was severely opposed by environmental activists
(Anonymous, 2010b; Paranamanna, 2011) and halted.

Since 2013 an alarming abundance of adult Sri Lankan agamids has
been documented in European online advertisements; including most
members of the subfamily Lyriocephalinae as well as the black-cheek
lizard (Calotes nigrilabris) and the Sri Lankan kangaroo lizard (Otocryptis
wiegmanni). This indicates that there have been several recent smug-
gling events. These smugglers are based primarily in Russia, Italy, and
France, and advertised these animals at very high prices: C. stoddartii
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(~€1000/pair), C. ceylanica (~€2200/pair) and L. scuttatus (up to
€1600/pair).

A Bornean endemic, the earless monitor lizard (Lanthanotus
borneensis), has become a species in great demand, particularly popular
in the European pet market (Altherr, 2014; Nijman and Stoner, 2014).
Despite being protected in its three potential range states of Indonesia
(Kalimantan), Malaysia (Sarawak), and Brunei Darussalam, the lack of
regulations protecting the species in consumer states enables interna-
tional trade.

Over a 17-month period beginning in May 2014, Stoner and Nijman
(2015) documented the online sale of nearly 100 earlessmonitor lizards
from 35 different traders in 11 countries. The findings illustrated the
global nature of this trade, though not so prevalent as that in Europe
(Nijman and Stoner, 2014). Trade is occurring both in and out of Europe
and, consistent with trade dynamics in other high-value reptiles, Ger-
many is among the most pervasive of consumer states. Traders have of-
fered earless monitor lizards for sale on specialist websites and
specifically mention the reptile trade fair “Terraristika” in Hamm, Ger-
many, held quarterly each year, as a place where individuals can be ob-
tained after they have been purchased online. The species has also been
documented for sale online in the Czech Republic, France, the UK (orig-
inating from Germany), and the Ukraine. This concentration of trade on
mainland Europe is further compounded by traders in the EU directly
supplying the USA market, making Europe an important consumer as
well as a significant supplier. This continuing supply may account for
an observed fall in price. At its highest point, the species was offered
for sale for as much as US$15,500 (USA) and €9600 (Germany) but
more recently prices have dropped to €3000/pair.

When buyers in the United States purchase this species from Euro-
pean traders it circumvents the US Lacey Act, which would prevent
them from legally obtaining individuals directly from range states
where the species is protected. No legislation comparable to the US
Lacey Act exists in the EU, and since the species is not listed in the Ap-
pendices of CITES, or the Annexes of the EU itself, there are no mecha-
nisms to prevent the trade within the EU, regardless of the illegal
sourcing from the range states (Altherr, 2014).

The estimated count of the earless monitor lizard in trade is
suspected to be conservative and only reports on the number observed
for sale online. More crucial is the paucity of data on the species occur-
rence; the impact of trade and instances of removal from the wild can-
not be quantified. The authenticity of captive breeding claims that are
circulating for this species on specialist online forums are still under
question; however, individuals are certainly being taken from their nat-
ural habitat. In October 2015, the first seizure and arrest was made at
the International Airport in Indonesia's capital Jakarta, when a German
national was found in possession of eight earless monitor lizards. Each
specimen was purchased from a trader in Kalimantan, Indonesian Bor-
neo, allegedly for around €3 (Anonymous, 2015), resulting in a substan-
tial mark-up for those operating at the consumer end of the trade chain.
More recently inMarch 2016, 17 specimenswere seized from aGerman
national at Supadio airport in Pontianak, capital of West Kalimantan
(Anonymous, 2016).

Siebenrockiella leytensis is the only endemic semi-aquatic turtle in the
Philippines (Diesmos et al., 2004). Taylor described the species in 1920
based on two specimens (Taylor, 1920) and over the next 30 years few
additional individuals were reported (Buskirk, 1989). Wild populations
in Palawan were only rediscovered in late 2001 (Diesmos et al., 2004).
Publication of the rediscovery of wild populations of this rare and en-
demic turtle in Palawan (Diesmos et al., 2008, 2012) triggered an imme-
diate interest from turtle hobbyist, who obtained specimens to the
detriment of this species just a few months later (Schoppe and
Cervancia, 2009; Schoppe et al., 2010). Although the Philippine Republic
Act Number 9147 (Wildlife Resources Conservation and Protection Act)
prohibits the collection of Philippine wildlife without proper permits, it
did not prevent wildlife collectors and traders from illegally procuring
and trading S. leytensis on local and international wildlife markets. Illicit
t on wild populations, and the role of the European market, Biological
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trade of S. leytensis inMetroManilawasfirst documented in 2004,when
300 specimens were detected in two private facilities in Quezon City
and Pasay City. Specimens fetched prices of €2000 in the European pet
market (Gavino and Schoppe, 2004; Diesmos et al., 2008). Illicit traffick-
inghas been consistently documentedwithin theperiod 2004–2010, in-
cluding a seizure of N600 individuals in Taytay, Palawan (Diesmos et al.,
2008, 2012) and a record seizure of N4000 specimens in June 2015 in a
warehouse in southern Palawan (Sy, 2015; TRAFFIC, 2015). The interna-
tional pet trade is the greatest threat to this species (Diesmos et al.,
2008, 2012; Schoppe and Shepherd, 2013).

The crocodile lizard (Shinisaurus crocodilurus), formerly known only
from southern China, and since 2003 also from a few sites in northern
Vietnam, was recently included in the IUCN Red List (Nguyen et al.,
2014). The species is currently on the brink of extinction due to severe
habitat loss in its restricted distribution, together withmassive over-ex-
ploitation of the already heavily diminished and isolated wild popula-
tions. Its prominent color patterns and primeval appearance have
made the species more popular among hobbyists especially from Eu-
rope (van Schingen et al., 2015). Following the species' inclusion in
CITES Appendix II in 1990, the international trade in S. crocodilurus
switched almost entirely to allegedly captive bred specimens, although
there is clear evidence for the illegal origin of numerous specimens (van
Schingen et al., 2015). Smuggling of wild-caught individuals to Japan
and via Cambodia to Thailand, the false declaration of specimens and
dubious trade via Kazakhstan and Lebanon, as well as the covert sale
at the reptile fair in Hamm, Germany, have been well documented
(e.g., Kanari and Auliya, 2011; van Schingen et al., 2015; pers. obs.). Re-
cent population estimates of the species revealed 950 individuals in the
Chinese populations (Huang et al., 2008) and only 100 individuals re-
maining in northern Vietnam (van Schingen et al., 2014). Recently, in-
terviews with villagers in Vietnam confirmed that the collection of
these lizards for trade has been more frequent than originally thought,
which already has resulted in extirpation at some sites (van Schingen
et al., in press).

In 2010, Grismer et al. described C. psychedelica, characterized by re-
markably bright colors, as endemic to the small island of Hon Khoai in
southern Vietnam. The first advertisements of this new species ap-
peared on European Internet platforms in 2013, even though export of
wildlife from Hon Khoai is prohibited. At the reptile fair in Hamm (Ger-
many), in June 2014, at least nine pairs of C. psychedelicawere offered by
online unconnected adverts (Altherr, 2014). In 2015, a German dealer
offered specimens to be exported to the USA, and in the same year the
first adverts from theUSA appeared. From 2013 to 2015, a total of 21 of-
fers of C. psychedelicawere noted. Ten of the internet offers (between 2
and 16 specimens) derived from Russia, three from Germany, three
from Spain, one (10 specimens) from Czech Republic, and one (4 spec-
imens) from the USA. Prices, if specified, varied between €1500–3500/
pair; juveniles declared as captive bred offspring were offered for
€500 by one trader from Russia. Range-restricted populations are espe-
cially prone to extinction, thus poaching is assumed to have tremendous
impacts on the species' survival. Due to the small area of the island and
the overall easy accessibility there are few possibilities for population
recovery in C. psychedelica. Furthermore, the species' assumed low re-
productive rate limits its ability to recover from this level of harvesting.

Japan is home to 13 Testudines spp., 38 Lacertidae spp., and 41 snake
species, someofwhich are introduced species (Herpetological Society of
Japan, 2013). The country is also a major importer of live reptiles
(Auliya, 2003). In 2013, Japan imported N317.000 specimens of reptiles
from 52 countries (Japan Customs, 2014). Due to the archipelago's geo-
graphical position between Asia and North America, the domestic mar-
ket reveals an enormous diversity of species offered in both pet shops
and the online market, with more than half of the world's tortoise spe-
cies being sold in Japan (Kanari, 2010). The largest supplier of live rep-
tiles to Japan is the Asian continent. Since 1980, Japan has been a
party to CITES, and the objectives of CITES are implemented through
the Act on Conservation of Endangered Species of Wild Fauna and
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Flora of 1992, which regulates domestic trade in wild species. Japan
also protects national reptile species for cultural reasons. The Act on
Protection of Cultural Properties of 1950 was enacted for protection of
culturally important species as Natural Monuments (Kanari and Xu,
2012). Despite policies in place, illegal trade in reptile species continues;
in fact, reptiles are the most prominent species involved in smuggling
activities, particularly at the Japanese border (Kanari, 2010). At the
CITES CoP16 in 2013, Japan submitted thefirst ever proposal for a native
species, the Ryukyu black-breasted leaf turtle (Geoemyda japonica),
which is endemic to the central Ryukyu Islands. The proposal was due
to the species' abundance in the international trade and illegal trade ac-
tivities demonstrating the likelihood for its decline, (Yasukawa and Ota,
2008). For example in the EU specimens are sold for EUR1000–1900
(Altherr, 2014; https://cites.org/sites/default/files/eng/cop/16/prop/E-
CoP16-Prop-34.pdf - accessed 1 April 2016). Although the species was
already fully protected by Japan's National Act on Protection of Cultural
Properties, the listing in CITES Appendix II strengthened trade monitor-
ing at the international enforcement level.

The illegal trade of turtles in China has been relatively well docu-
mented (Cheung and Dudgeon, 2006; Gong et al., 2009; Zhou and
Jiang, 2008). Shi et al. (2007, 2008) discuss the laundering of wild-
caught turtles by a giant largely unregulated turtle-farming industry
that trades illegally collected turtles as captive-produced fare. Accord-
ingly, these facilities represent a major threat to wild turtles. Further,
Zhou et al. (2008) document how news of the high prices offered for
rare turtles in the pet trade has reached even remotemountain villages.
The value placed on CR species by the pet trade represents the major
threat for some species by presenting incentive to collect every individ-
ual. The illegal pet trade in wild caught turtles and general
overharvesting preceded scientific study, resulting in poor or absent lo-
cality information for some species. Pan's box turtle (Cuora pani), for
which the actual locality was not known for many years (Parham and
Li, 1999), McCord's box turtle (Cuora mccordi), Yunnan box turtle
(Cuora yunnanensis), Zhou's box turtle (Cuora zhoui) (reviewed by
Parham et al., 2001, [see Table 1], Parham et al., 2004 [see Fig. 1c], and
the yellow-margined box turtle (Cuora flavomarginata) (Fong et al.,
2002) exemplify this. Linkages to the European market have been
outlined in the CITES proposal listing the genus Cuora in Appendix II
(see https://www.cites.org/eng/cop/11/prop/36.pdf - accessed 23 Feb-
ruary 2016). The illegal pet trade in turtles is an exceptional case that in-
cludes the scientific community. Dalton (2003) outlines how a Chinese
smuggler supplied taxonomists with exotic turtles, using a New York
veterinarian as an intermediary. Resultant confusion included the estab-
lishment of pointless captive breeding programs for human-produced
hybrids, wasted field efforts, and a general drain on conservation ener-
gies (Parham et al., 2001; Stuart and Parham, 2007).

3.3.4. Oceania
Despite national protection of all native reptiles in some nations (New

Zealand, Australia), the unique morphology, behaviour, and rarity of the
region's endemic reptiles drives a high international market value for its
reptile fauna. Documented extirpations of native reptiles appear to be relat-
ed to an Oceania-specific consumer market in Germany. Despite strong en-
forcement, the existence of legal loopholes and captive-breeding fraud are
substantiated by the preponderance of Oceania endemics commercially
available abroad. Regional patterns indicate that even strong enforcement
may not sufficiently deter smugglers of wild-caught animals— if the inter-
national market value for rare, endangered, and protected species is high.

New Zealand has a unique and distinctive fauna due to its long his-
tory of geographic isolation (Daugherty et al., 1993). Its reptiles are
highly sought-after by animal collectors, particularly the tuatara (Sphen-
odon punctatus), an ancient reptile that is the last remainingmember of
the order Rhynchocephalia, and the Naultinus geckos (nine species col-
lectively referred to as ‘green geckos’). Naultinus spp. are of special in-
terest because they are, in contrast to most of the world's gecko
species, diurnal and brightly colored. Both the green geckos and the
t on wild populations, and the role of the European market, Biological
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tuatara are highly desired because of: (1) a lack of availability (all native
New Zealand reptiles are protected by theWildlife Act, which prohibits
their sale and export); (2) unusual life-history traits, including vivipar-
ity, slow growth, low reproductive rates (Cree, 1994), and extreme lon-
gevity (tuatara and New Zealand geckos are known to have reached
ages of 91 and 53 years, respectively); (3) uniqueness (99% of New
Zealand's terrestrial reptiles are endemic); and (4) rarity: most of the
native New Zealand lizard fauna is threatened or at risk of extinction
(83%, or 82 out of 99 terrestrial species, including some undescribed
taxa; Hitchmough et al., 2013). Even relatively common New Zealand
gecko species, such as Woodworthia spp. and Mokopirirakau spp., are
also targeted bywildlife collectors, and sold on the European petmarket
for high prices (e.g., €2200/pair of W. cf. brunnea, €5300/pair of M.
granulatus and €3700/pair of Naultinus elegans).

Many reptile populations in New Zealand are already small,
fragmented, and threatened by predation and habitat loss. The illegal
collection of individuals from a wild population is yet another threat
that compromises their long-term viability and may extirpate some
populations. For example, a population of jewelled geckos (Naultinus
gemmeus) on the Otago Peninsula declined from about 70 individuals
in 1994 to just two individuals in 2008: a decline of N95%, in part
caused by illegal collection (Lettink, 2010). Anecdotal information
indicated that a German national was sending persons to collect
geckos from a certain site until they were almost gone. Even the
impact of a single poaching event can be severe, as illustrated by a
recent case in which 16 jewelled geckos (including 11 females, nine
of which were gravid) were collected from another site that contained
ca. 70 individuals (Knox, 2010). If these animals had not been returned
to the wild, this population would have lost almost half of its breeding
females and a quarter of its residents (Lettink, 2010). Within a year of
the release of these animals, in 2010, collectors again targeted the site,
and an unknown number of animals were taken and exported from
New Zealand. Some animals were subsequently found advertised for
sale on a German website (geckos were identified from their unique
dorsal markings, which had previously been recorded in a photo li-
brary). Since 2001, eight people, including six German nationals, have
been convicted for illegal collection and possession of NewZealand rep-
tiles. This is thought to represent only a fraction of those involved, with
significant numbers of reptiles being illegally exported to satisfy the
growing market.

Being one of the 17 mega-diversity countries, Australia is known for
its herpetological diversity, with at least 917 recognized reptile species
and approximately 93% endemism (Mittermeier and Mittermeier,
2004; Chapman, 2009). Export of wildlife is strictly regulated under
the nation's key environmental law, the Environment Protection and
Biodiversity Conservation Act 1999, which was enacted in July 2000.
Commercial export of native animals may only be permitted for dead
specimens from approved sources. No export of live reptiles is permit-
ted (Department of the Environment, 2015). However, endemism,mor-
phological peculiarities (e.g., Tiliqua rugosa, Moloch horridus), and the
intense colors and patterns ofmanyAustralian species are highly attrac-
tive to overseas collectors. Indeed, several cases of illegal trafficking
have been recorded in recent years, including arrests of the persons
involved.

In February 2015, two Russian and two Czech citizens were
arrested after trying to smuggle 157 reptiles and amphibians, includ-
ing skinks, geckos, and pygmy pythons (Antaresia spp.) (ACBPS,
2015). The court case ended with a 12-month prison sentence
(Menagh, 2015). Pygmy pythons may fetch up to €1200 Euro/pair
in the EU market; online offers are made by traders from several Eu-
ropean countries.

In October 2015, the Australian Border Force at the Perth Interna-
tional Mail Gateway confiscated fifteen native Australian lizards
concealed in parcels bound for Slovakia, including ten spiny-tailed geck-
os (Strophurus ciliaris), three bearded dragons (Pogona sp.), and two
thorny devils (Moloch horridus) (ABF, 2015). A pair of spiny-tailed
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geckos, offered by a German trader, fetches approximately €1000
Euros; black market prices for thorny devils are estimated at over
€10,000.

From August to September 2007, 40 reptile retail shops were visited
in the regions of Kanto, Kansai, and Chubu, Japan. Almost 50 reptile taxa
originating from Australia were recorded,mainly consisting of freshwa-
ter turtles, geckos, and monitor lizards, including one adult Perentie
monitor (Varanus giganteus) (Kanari and Auliya, 2011).

3.3.5. Central and South America
Conditions are optimal for illegal trade activities in this region due to the

lack of enforcement and domestic infrastructure, and widespread poverty.
Several endemic species and populations have been detrimentally impacted
and partially extirpated by the illegal international pet trade. The occur-
rence of a global hot spot of reptile diversity and endemism in the region
is associated with international demand for many of its unique reptiles. Il-
legal trade in iconic, highly endangered species (e.g., Galápagos iguanas)
elaborate trade routes to countries like Switzerland and Germany via west-
ern Africa. These case studies demonstrate the broad extent of illegal trade
networks that are created, when smugglers can reliably exploit conditions
in which national regulatory measures fail as a result of limited resources
and weak enforcement.

The reptile fauna of Central America is comprised of N550 species
(Köhler, 2008), many of which are targeted for the pet trade. Several
of these species have narrow ranges and are threatenedwith habitat de-
struction and harvesting for local consumption (e.g., Pasachnik, 2013).
When the threat of international trade is added, extirpations can be ex-
pected. The most sought-after reptile species from Central America are
the spiny-tailed iguanas (Ctenosaura spp.) (Cotí and Ariano-Sánchez,
2008), Hog Island pink boas (Boa imperator; formerly recognized as a
subspecies of Boa constrictor) (Reed et al., 2007), several turtles (specif-
ically Trachemys and Kinosternon spp.) (Schlaepfer et al., 2005), the
Guatemalan beaded lizard (Heloderma charlesbogerti) (Ariano-Sánchez
and Salazar, 2015), the arboreal alligator lizards (Abronia spp.)
(Ariano-Sánchez and Melendez, 2009; Ariano-Sánchez and
Torres-Almazán, 2010), and the arboreal pit vipers (Bothriechis spp.)
(CONAP, 2011). The situation in Central America is optimal for illegal
trade: there is a high demand for many species, a lack of enforcement,
bribery is well accepted, and immense poverty causes people to take
risks for little profit. In addition, border control and government com-
munication between countries is lacking, and smuggling routes are al-
ready well established because of the drug trade. Guatemala has been
identified as an important route into El Salvador, from which animals
are sent to Europe alongwith legal shipments of green iguanas (TRAFFIC
reports over 225,000 green iguanas imported into the EU from Central
America from 2005 to 2006). Highly threatened species such as A.
campbelli, Ctenosaura palearis, Bothriechis aurifer, and Heloderma
charlesbogerti have been detected along this route. In Europe, the en-
trance ports are usually the Czech Republic and Spain. In 2009, five H.
charlesbogerti that had followed this route were confiscated from a pri-
vate zoo in Denmark. The remaining population of H. charlesbogerti is
believed to be b500 individuals. From 1993 to 2003 at least 10% of the
population was taken from the wild to supply the illegal pet trade in
the USA and Europe (Ariano-Sánchez and Salazar, 2015). The use of in-
ternational courier services has also been identified as a way to traffic
animals to Europe. In 2009, three Abronia vasconcelosii were found in-
side a videotape and were intercepted at Gatwick airport in the United
Kingdom. This parcel was in route from Guatemala to the Czech Repub-
lic. Guatemalan authorities have identified oneMexican (partially resid-
ing in Spain) and one Czech national as playingmajor roles in this trade
route.

The impact that trade can have onnatural populations is exemplified
below. LEMIS, the Law Enforcement Management Information System
of the U.S. Fish and Wildlife Service, reported 240 wild-caught
Ctenosaura palearis, endemic to the Motagua Valley, Guatemala, taken
for commercial purposes in 2008, allegedly unknown to Guatemalan
t on wild populations, and the role of the European market, Biological
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authorities. Locals advised that 50–60 individuals were collected for ex-
port each month and that they have noticed a dramatic decline of C.
palearis in the past 20 years (Ariano-Sánchez and Pasachnik, 2013). Re-
searchers visiting these areas reported the extirpation of several of these
populations following extensive surveys (Cotí and Ariano-Sánchez,
2008). In addition, the presumed extinct Guatemalan endemic, A.
campbelli, was rediscovered in 2009 (Ariano-Sánchez and Torres-
Almazán, 2010). Interviews with locals shortly after the rediscovery
showed that 48 individuals were being kept in captivity waiting to be
collected by a smuggler (paying US$5 each) following a previous agree-
ment for export. Had the timing of the interviews been only slightly
later, the status of this species may be very different.

In Honduras, an insular population of Boa imperator exhibits dwarf-
ism as well as a unique pink coloration that has been prized in the pet
trade (Reed et al., 2007). Between the 1970s and 1980s, thousands of
snakes were harvested from the wild (Porras, 1999; Reed et al., 2007),
and, within a decade, not a single adult boa could be found on these
islands during a rapid survey (Wilson and Cruz Diaz, 1993). In 1993,
the Honduras Coral Reef Foundation was created, and the area was le-
gally declared a Marine National Monument in 2003. Through these ac-
tions poaching has decreased dramatically; however, illegal removal is
still being reported and these animals are being confiscated.

Mexico ranks second in theworld (after Australia) in regards to rep-
tile species diversity. Uetz and Hošek (2015) report 943 species for
Mexico with almost 60% endemic to the country (see Flores-Villela
and García-Vázquez, 2014). The country has very restrictive laws regu-
lating capture and export of wild-caught reptiles. However, due to lim-
ited resources and capacity for enforcement, the illegal collection of
reptiles is pervasive, even inside natural protected areas (Lovich et al.,
2009).ManyMexican endemic species are highly sought-after in the in-
ternational pet trade, including the Isla Todos Santos mountain
kingsnake (Lampropeltis herrerae) and the Santa Catalina Island rattle-
snake (Crotalus catalinensis). Both species are (1) classified as CR by
IUCN Red List, (2) have limited ranges (b100 km2 for L. herrerae and
40 km2 C. catalinensis), and hence are highly prone to over-collection
for the pet trade (Grismer, 2002; Avila Villegas et al., 2007;
Hollingsworth and Frost, 2007), and (3) categorized in Mexico as
threatened species “A” (threatened) (SEMARNAT, 2010). In addition,
lizards such as the endemic San Lucan banded rock lizard (Petrosaurus
thalassinus) are being illegally collected by the thousands for the
international pet trade (Grismer, 2002), and other Mexican endemics,
including the four-toed worm lizards (Bipes canaliculatus, €2000),
Creaser's mud turtle (Kinosternon creaseri), Herrara's mud turtle
(Kinosternon herrerai), and the Jalisco mud turtle (Kinosternon
chimalhuaca), are for sale in Europe.

Mexico is home to 18 species of arboreal alligator lizards, (Abronia
spp.), of which 17 are endemic. According to the Official Mexican
Norm 059 (SEMARNAT, 2010), five Abronia species are listed as “P″ (in
danger of extinction), seven as “A” (threatened) and two as “PR” (sub-
ject to special protection), whichmakes any collectionwithout a permit
illegal, and those classified as “A” can only be collected for conservation
purposes. In addition, six of these Abronia species are classified as EN,
and two as VU by the IUCN Red List. The only legally exported species
in this genus is Abronia graminea (listed in EU Annex D) due to the pres-
ence of a small Mexican captive breeding program that has been
allowed to legally export a few individuals. No legal export has been
permitted for any other species of Abronia (Conabio 2013 in litt. to
Altherr, 2013) yet A. graminea is the most commonly traded species
of its genus, and A. deppii, A. lythrochila, A. martindelcampoi, A.
mixteca, and A. taeniata can be seen regularly in the pet trade (Altherr,
2014). Abronia martindelcampoi can achieve a price of €1200 and A.
mixteca €4000/pair. European traders offering Abronia spp. are most
often from Spain, which is a known gateway for Latin American species
to Europe.

Spiny-tailed iguanas (Ctenosaura spp.) are also targeted by smug-
glers, of which 11 species are native and nine are endemic to Mexico.
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None of the Mexican Ctenosaura spp. are protected by CITES, but all of
them are covered byMexican law, prohibiting exports without permits.
Only two species (Ctenosaura pectinata and Ctenosaura defensor) have
been exported legally since 2000, but none to the EU (SEMARNAT,
2015). Nevertheless, at least nineMexican Ctenosaura spp. are available
in the European pet market, with prices between €150 for Ctenosaura
similis and €1340 for Ctenosaura conspicuosa.

Of N40 reptile species native to the Galápagos Islands (Ecuador), six
terrestrial species are threatened (IUCN, 2015). The islands represent an
attractive source of specimens for private collections and have been re-
ceiving increasing attention from illegal traffickers. Four smuggling
cases occurred between 2010 and 2015, with captured smugglers
from e.g., Germany being prosecuted. These cases involved the illegal
export of marine iguanas (Amblyrhynchus cristatus), terrestrial iguanas
(Conolophus subcristatus), and a giant tortoise (Chelonoidis sp.).

Regarding the Conolophus subcristatus event, molecular tools were
used to unambiguously assign and return the four iguanas to the proper
population (Gentile et al., 2013). In this case, molecular tools were also
used to produce a forensic report that contributed to sentencing the il-
legal smuggler to four years in prison, as he was found guilty under Ar-
ticles of the Ecuadorian Criminal Code. In 2014, the Galápagos National
Park started a program aimed at detecting and uncovering the network
of illegal traffickers operating in Galápagos.

The UNEP-WCMC CITES trade database (2015) confirms that Ecua-
dor has never declared export of live specimens of C. subcristatus or A.
cristatus for commercial trade. Nevertheless, two live land iguanas and
three live marine iguanas were officially exported fromMali to Switzer-
land in 2011 and 2012, respectively, labelled as “captive-bred” and for
private purposes. In 2014, the Swiss CITES management authority is-
sued export permits to Uganda for these animals, which for all practical
purposes laundered these animals into the pet trade, and opened the
door for additional smuggling events, claiming captive breeding. As
was predicted, in September 2015 aMexican citizenwas arrested in Ec-
uador for attempting to smuggle an additional 11 juvenile Galapagos
Marine iguanas to Uganda, underlining the role of Uganda as a transit
point or laundering location in this on-going operation.

4. Discussion

This review provides a new perspective on the global reptile pet
trade as it brings together key expert testimony from around the
world that cannot be found elsewhere in the literature. Additional re-
gions could not be included directly in this review (e.g., the western
and southernMediterranean area, the Canary Islands, the United States,
New Caledonia, and eastern Africa); however, it is evident that they are
affected by legal and illegal reptile pet trade as has been reported previ-
ously (e.g., Klemens and Moll, 1995; Bauer and Sadlier, 2000; Litzgus
and Mousseau, 2004; Bertolero et al., 2011; Bauer et al., 2012). For
many cases highlighted herein this is their first exposure to widespread
awareness, and consequently a call to action for scientific and manage-
ment authorities worldwide.

More than 90% of the world's reptiles are not regulated by CITES and
the EWTR. This implies that non-CITES species, nationally threatened or
newly discovered taxa (that commonly represent endemic taxa of char-
ismatic species groups that have triggered international demand) are
not protected from over-exploitation unless. However, as the case stud-
ies highlight, many species controlled under current policies are also il-
legally traded to supply the international reptile pet market (e.g., Alacs
and Georges, 2008; Shepherd and Nijman, 2008; Nijman et al., 2012;
Wyatt, 2013; D'Cruze et al., 2015). The current law and enforcement
afforded to this cause is weak, partially caused by limited capacity
(Sellar, 2014), in comparison to similar illegal trade, such as in drugs,
arms, and human beings. In many regions presented within the case
studies, the lack of enforcement capacity ismainly owed to understaffed
authorities (e.g., Baard and de Villiers, 2000). These issues combined re-
sult in persistent illegal trade activities, and the continued over-
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exploitation of many species. Species examples covered in the case
studies provide strong evidence that endemic species (e.g., species land-
locked in mountain regions or oceanic islands) are those most targeted,
and that on-going offtakes (attracted by international demand) can lead
to the extirpation of species. However, localized over-exploitation of
wide-ranging species can also lead to increased fragmentation and a re-
duction in gene flow, as exemplified by the intense illegal collecting of
the Egyptian tortoise (Testudo kleinmanni) (Perälä, 2003) and several
insular populations of the green tree python (Morelia viridis) (Lyons
and Natusch, 2011).

A significant number of reptile populations have already been se-
verely decimated for the pet trade (e.g., Klemens and Moll, 1995;
Ariano-Sánchez and Torres-Almazán, 2010; Horne et al., 2011; Flecks
et al., 2012), and evidence is provided within numerous CITES listings
of species for which the pet trade poses a major threat. Chelodina
mccordi (see above), the Burmese star tortoise (Geochelone platynota),
Testudo kleinmanni (see above), numerous Asian box turtle species
(Cuora spp.), the Mangshan pit viper (Protobothrops mangshanensis,
see Gong et al., 2013) and many others (see https://www.cites.org/
eng/com/ac/index.php) exemplify this.

The case studies clearly demonstrate that rare, geographically isolat-
ed, or protected reptile species trigger smuggling activities, as these spe-
cies procure high-prices on the black market due to their paucity in the
trade (Brook and Sodhi, 2006; Hall et al., 2008; Lyons and Natusch,
2013). Since scientific descriptions of new species are used as signposts
for smugglers, an increasing number of herpetologists refrain from pub-
lishing detailed localities and do not support ‘uplisting’ to a more re-
strictive CITES Appendix as a preventative measure to avoid making
these species more valuable (Rivalan et al., 2007). This results in a lack
of proper listing and potentially management efforts, but is a last resort
given the lack of trade enforcement currently present.

Although some entities would prefer a complete ban on all reptile
trading this is an unlikely and controversial approach. Thus, in the
event that national harvests of selected species (that represent a wider
distribution, and display favorable life history traits) are allowed it is im-
perative that this is done in a sustainable manner (Leader-Williams,
2002). There are numerous examples of species (e.g., micro-endemics,
those with prolonged sexual maturity and low reproductive output)
that will be negatively affected if their trade is permitted. In addition,
species yet to be assessed by the IUCN Red List occur in trade. Decision
makers are therefore advised to network with experts e.g., of the IUCN
Global Species Programme and their specialist groups to gain trade-rele-
vant information to understand its impact on the relevant species.

One of the major issues and challenges is the fact that most species
involved in legal trade are confronted by numerous uncertainties not
only related to the species' biological and ecological traits. This, in par-
ticular, relates to species listed in CITES Appendix II, which may only
be exported if sustainably harvested, so that the viability of their popu-
lations, and thus their role in the ecosystem, can be maintained (Article
IV - https://www.cites.org/eng/disc/text.php#IV - accessed, 21 Oct.
2015). However, in practice, the need for a Non-Detriment Finding is
commonly not met due to the lack of biological and collection data
(Smith et al., 2011), but also due to economic pressure or lack of political
will (see Lyons and Natusch, 2011). A striking example of CITES Appen-
dix II species, that are traded without any NDFs, are monitor lizards en-
demic to Indonesia. Among nearly 30 species, five are nationally
protected and six have been allocated an annual export quota. In more
than ten species, adaptive management measures are not in place, and
these species in particular are endemic to small islands e.g., Varanus
obor, V. kordensis, V.macraei or V. boehmei; all these species are involved
in the international pet trade (http://trade.cites.org; Uetz and Hošek,
2015).

There are many challenges to the effective implementation of these
provisions (Nash, 1993; Gomar and Stringer, 2011). A major prerequi-
site to achieve this condition is the monitoring of the populations in
question (Henle et al., 2013) and the provisioning of scientific
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knowledge to overcome uncertainties in this regard. However, in reality
even trade that is well established among many reptile species lacks
fundamental knowledge of the species' population dynamics over
time. It is opportune to develop methods for a precautionary approach
(“precaution is one of the guiding principles of environmental laws in
the EU”; Kriebel et al., 2001) to preserve biodiversity rather than to sup-
port national economies or at a minimum to balance the protection of
biodiversity and economic growth. Two range-restricted species, V.
boehmei (CITES Appendix II) and the non-CITES listed Philippine pit
viper (Trimeresurus mcgregori), exemplify this issue. Both species are
classified as data deficient (DD) in the IUCN Red List, and are in fact
heavily impacted by the international pet trade (Bennett and Sweet,
2010; Koch et al., 2013; Sy et al., 2009).

EU authorities should be aware of frequency in which some traders
fraudulently declare their animals to have been bred in captivity. This
can in reality represent individuals taken directly from the wild or the
offspring of a gravid female giving birth or laying eggs soon after a
smuggling event. Further, even for the truly captive bred individuals
that are nationally protected in their native range and for which legal
exports have never been permitted, the question on the legality of
their breeding stock remains. The EU authorities should take more
care to verify the validity of captive breeding claims by cross-checking
with authorities in the native range countries before permitting imports
or issuing exports. Too often a lack of this thorough investigation into
the original export paperwork from the country of origin has resulted
in the laundering wild reptiles as captive-bred, farmed, and has been
well documented (Kabigumila, 1998; Shi et al., 2004; Vinke and Vinke,
2010; Pedrono, 2011; Lyons and Natusch, 2011; Sy, 2014).

Europe, as one of themajor consuming regionsworldwide in the live
reptile trade, needs to take responsibility for the conservation of species
outside its range (Gruttke, 2004). The approach to determine national
responsibility to conserve and protect species has been elaborated
more recently, developing a National Responsibility Tool that “uses a
GIS-based approach to determine the international importance of a spe-
cies distribution area in a focal area” (Schmeller et al., 2014). This ap-
proach has already been explored for regions outside Europe and
should be established globally tomonitor the conservation status of rep-
tiles involved in the pet trade.

Nationally protected species not regulated by CITES cannot be ade-
quately protected from exploitation on the internationalmarket once il-
legally removed out of their native range, leaving the responsibility to
combat this form of wildlife crime solely with the countries of origin
(Vinke and Vinke, 2015). The EU, with its wealthy clients and lack of in-
ternal barriers, is considered a main destination for smuggled wildlife,
including reptiles (Auliya, 2003; Engler and Parry-Jones, 2007; http://
eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
52016SC0038&from=EN - accessed, 22 March 2016), but has no legal
basis to seize specimens, which were illegally obtained or to penalize
smugglers discovered in their range states. In contrary, such nationally
protected species are covered in the US by the Lacey Act, that e.g., “pro-
hibits the import, export, acquisition, receipt, sale or purchase in inter-
state or foreign commerce of any fish or wildlife taken, possessed,
transported, or sold in violation of any wildlife law or regulation of
any state, or in violation of any foreign law” (Hoover, 1998). The US
Lacey Act therefore enables US authorities to seize such animals and
to place fines on related smugglers. In November 2015, a joint letter
from 156 scientists, field biologists, and conservationists from 45 coun-
tries, called on the EU Commission to pass equivalent legislation. The
decision is currently pending.

In July 2015, theMembers of the EU joined a Resolution of the United
Nations on confronting illicit trafficking inwildlife, to develop an EU Ac-
tion Plan against Wildlife Trafficking. This EU Action Plan was launched
February 2016 and aims to tackle wildlife trafficking (http://eur-lex.
europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
52016SC0038&from=EN - accessed, 22 March 2016). While the EU Ac-
tion Plan does not provide for new legislation so far, a study of the EU
t on wild populations, and the role of the European market, Biological
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Parliament on wildlife crime (published only a few days later), recom-
mends that the EU “should considermeasures to curtail activities involving
wildlife species protected by laws of their countries of origin (only); this
may include new legislation, making import, sale, purchase and re-export
of specimens, which have been captured, traded or exported in violation
of laws in the country of origin a criminal act within the EU” (http://
www.europarl.europa.eu/RegData/etudes/STUD/2016/570008/IPOL_
STU(2016)570,008_EN.pdf - accessed, 28 March 2016). It is noted that
the American “US Lacey Act” provides “a simple and realisable model
for such an approach”.

Although not discussed in depth here, the mortality rate of reptiles
from the point of harvest to the final destination is an additional con-
cern. Studies indicate pre-export mortalities for reptiles of up to 13.3%
in Togo (Harris, 2002) and up to 50% for chameleons in Madagascar
(Brady and Griffiths, 1999). During international transport a mortality
rate of 3.14–4% on average was recorded, with significantly higher
losses in skinks (up to 14%) and chameleons (7%) (Steinmetz et al.,
1998; Schütz, 2003). However, the impacts of reptile trade on biodiver-
sity are not limited to the targeted reptile population but also contribute
to the destruction of many habitats and thus a plethora of other species
(Goode et al., 2004a). For example, trees are cut to collect arboreal rep-
tiles (e.g., Philippine frugivorous monitor lizards, the Polillo false gecko
[Pseudogekko smaragdinus], and L. williamsi, which inhabit palm-like
Pandanus trees; Flecks et al., 2012), rock crevices are broken open, and
rocks and logs are overturn on a regular basis (Hollingsworth and
Frost, 2007; Goode et al., 1998, 2004b). Additionally, many of the spe-
cies targeted are ecosystem engineers or keystone species in their re-
spective ecosystems. For example, Rock Iguanas (Cyclura) help
maintain and perpetuate native plant communities, such as dry forests,
which are among the most endangered in the world. Thus depleting an
area of such species may result in ecosystem degradation. It has been
postulated that harvesting of species that inhabit very specific isolated
ecosystems, such as on islands, accelerates the extinction even more
than habitat destruction (e.g., Machado et al., 1985; Asian Turtle Trade
Working Group, 2000).

5. Conclusions and recommendations

Herein we have showcased a plethora of cases in which legislation
and enforcement are insufficient, and species and populations are
being depleted because ofwildlife trafficking. To address this, a National
Legislation Project (NLP) has been established by CITES to analyse CITES
relevant legislation in the member States (see https://cites.org/eng/
legislation - accessed 2 May 2016). The data presented herein may be
used by CITES in the aforementioned project but should also be used
as a call to action for many countries, particularly those within the EU
to step forward and control these activities such that global reptile di-
versity may be conserved. Managers and those involved in the NLP
should pay specific attention to the following:

1. The legal and illegal trade in various reptile species, largely endemic
to megadiversity countries and biodiversity hotspots, should be con-
sidered detrimental to their survival.

2. Numerous nationally protected species, often listed as threatened by
the IUCN Red List because of illegal and unregulated trade activities,
are not listed in the appendices of CITES.

3. Many species yet to be assessed by the IUCNRed List are heavily trad-
ed and also under the appendices of CITES.

4. No regulations are in place to monitor the unsustainable trade of
range-restricted rare species that lack protection and appropriate
listings.

5. Numerous species listed in CITES Appendix II, that reflect island en-
demics and/or are threatened, can be traded legally, and non-detri-
ment findings have not been elucidated by the relevant scientific
authorities.
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6. There are limited resources in many regions that result in under-
staffed national authorities. This in turn provides the conditions nec-
essary to circumvent national and international regulations. Better
implementation of current regulations, including a checks and bal-
ances approach aswell as strengthening of enforcement is necessary.

As a result of the conclusions drawn above, an EU-level approach is
highly recommended to:

(i) shoulder the responsibility in trade of threatened and endemic
species not listed in the CITES Appendices,

(ii) regulate trade of CITES Appendix II species when the status is un-
certain, and

(iii) pass legislation, in order to protect non-CITES listed, but nation-
ally protected species.
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